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Electrical  Production  in   1902. 

A  study  of  the  figures  of  electrical  production  during  the  past  ten 
or  twelve  years  would  indicate  a  steady  average  yearly  increase  o£ 
about  20  per  cent,  in  the  amount,  or  value,  of  manufacturing  done. 
In  fact,  such  a  rate,  strange  as  it  may  appear,  would  go  back  as  far 
as  1880.  In  that  year  the  U.  S.  Census  returns  showed  a  product 
reported  of  $2,655,036.  Ten  years  later  the  amount  reported  was 
$19,114,714,  evidencing  that  a  slightly  higher  increase  than  20  per 
cent,  had  prevailed.  The  figures  for  the  U.  S.  Census  of  igoo  showed, 
for  all  the  concerns  that  should  be  properly  included,  a  total  just 
short  of  $105,000,000  for  the  year  ending  June  30,  1901.  An  industry 
which  throughout  twenty  years,  good,  poor,  and  very  bad,  could 
maintain  an  average  rate  of  20  per  cent,  increase,  or  thereabouts,  is 
entitled  to  consider  itself  pretty  firmly  established,  with  a  future 
full  of  hope  as  to  the  next  ten  years. 


There  is  no  doubt  that  since  the  1900  Census  figures  were  compiled, 
the  rate  of  growth  in  production  has  been  kept  up,  on  the  average, 
while  in  many  branches  of  electrical  activity  it  has  been  accelerated, 
as,  for  example,  in  the  output  of  motors  and  in  the  extension  of 
telephonic  work.  Below  is  given  a  table  of  probable  production  in  the 
various  lines  for  1902,  based  on  the  statistics  of  1900-1,  showing  a 
gross  estimated  total  of  about  $140,000,000  in  round  figures : 

Estimated  Production,   1902. 

Dynamos $14,500,000 

Transformers   4,000,000 

Switchboards,  for  lighting  and  power 2,450,000 

Motors,    for   all   purposes    27,000,000 

Storage  batteries    3,000,000 

Primary  batteries i ,250,000 

Carbons 2,000,000 

Arc  lamps    2,100,000 

Incandescent  lamps   5,000,000 

Lighting  fixtures    3,500,000 

Telephonic  apparatus    21 ,000,000 

Telegraphic  apparatus 1 ,750,000 

Insulated  wires  and  cables 27,500,000 

Conduits,  interior  and  underground 1,500,000 

Rheostats,  heating  and  cooking  apparatus 2,250,000 

Annunciators 250,000 

Electric  clocks    1 50,000 

Lightning  arresters,  fuses,  etc 750,000 

Measuring   instruments    2,500,000 

Miscellaneous  apparatus 1 7,500,000 


$139,950,000 

There  seems  to  be  no  good  reason  for  questioning  the  general 
validity  of  these  figures,  in  which  the  items  with  the  largest  per- 
centages of  increase  are  those  relating  to  motors  and  telephones ;  while 
insulated  wires  and  cables  being  necessary  to  every  branch  of  the 
business,  except  wireless  telegraphy,  show  an  equivalent  great  gain, 
sharing  also  in  the  activity  of  both  fields  in  particular.  The  contrast 
between  telephony  and  telegraphy  is  most  striking  and  actually 
pathetic.  It  has  even  been  claimed  that  Chicago  alone  produced 
$20,000,000  of  telephonic  apparatus  in  1902,  but  that  statement  cannot 
be  substantiated.  As  to  storage  batteries,  it  may  be  noted  that  the  total 
product  of  the  largest  producer  for  1901  was  $3,300,000;  but  the  de- 
mand for  automobile  cells  can  hardly  have  been  as  large  in  1902. 
However,  the  battery  figure  is  decidedly  conservative,  as  the  fact 
just  mentioned  will  indicate. 


It  will  be  readily  understood,  of  course,  that  the  output  of  apparatus 
does  not  reveal  the  whole  scope  of  electrical  industrial  advance. 
That  is  but  one  part  of  the  story.  Upon  this  apparatus  depends  the 
creation  of  new  lighting  plants,  street  railways,  telephone  exchanges. 
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etc.,  out  of  which  spniiKs  a  vast  capitaluation,  based  upon  real  c^tatc, 
pole  liucs,  tracks,  franchises,  etc.  as  well  as  upon  r(|iiipnieut.  The 
increase  in  street  railway  capital  obligations  for  igoi-a  reached  no  less 
than  $475,u(X),ooo,  not  estimated,  but  actual.  No  such  data  exists  (or 
electric  liKhting,  but  the  capital  in  that  branch  easily  increased 
$150,000,000;  while  it  has  been  reckoned  that  the  telephone  art 
should  be  credited  with  at  least  $100,000,000  all  told,  for  the  year.  Here 
we  have  for  three  branches  of  electricity  alone  close  upon  $750,000,000 
added  to  the  national  development  and  investment.  Moreover,  while 
some  lines  of  development  may  be  less  active  or  inert,  as,  for  example, 
electric  automobiles,  newer  ones  arc  very  busy  and  progressive.  Such 
•  case  is  that  of  wireless  telegraphy.  Another  is  telpherage,  of  which 
an  increasing  number  of  systems  for  aerial  motor  transportation 
along  wires  of  freight,  raw  niaterial,  ashes,  etc.,  arc  being  installed. 
Then,  again,  electro-chemistry  and  electro-metallurgy  arc  undergoing 
enormous  advance,  whether  in  such  old  departments  as  refining 
copper  or  in  such  new  ones  as  making  graphite  or  obtaining  nitrogen 
from  the  atmosphere. 


As  to  export  trade  in  1902,  there  is  every  evidence  that  it  was 
excellent,  and  our  weekly  figures  may  be  referred  to  as  demon- 
strating a  steady  demand  all  over  the  world.  It  appears  that  during 
the  ten  months  ending  October,  1902,  the  value  of  electrical  instru- 
ments exported  was  $3,446,966  as  compared  with  $1,322,034  in  1901. 
That  is  a  very  healthy  showing.  Of  electrical  machinery  in  the 
same  period  there  was  exported  $2,586,754,  as  against  $2,081,820. 
This  again  is  satisfactory,  and  it  goes  without  saying  that  such  a 
trade  is  worthy  of  very  careful  and  assiduous  cultivation. 


The  Chicago  Transportation   Problem. 

The  chairman  of  the  Committee  on  Local  Transportation  of  the 
Chicago  City  Council  has  made  public  a  synopsis  of  the  report  of 
Mr.  Bion  J.  Arnold  on  the  Chicago  urban  transportation  problem, 
a  reprint  of  which  will  appear  in  our  issue  of  next  week.  The  report 
£ully  justifies  the  confidence  placed  in  the  engineering  ability  and 
judgment  of  Mr.  Arnold  by  those  who  selected  him  for  the  task 
of  devising  a  remedy  for  the  intolerable  transportation  situation 
now  existing  in  Chicago.  As  might  have  been  anticipated,  no  remedy 
is  offered  involving  radical  measures,  the  recommendations  being 
ioT  gradual  ameliorations,  and  a  choice  of  several  plans  is  offered. 
The  necessity  of  taking  into  account  local  conditions  naturally  ren- 
tiers a  considerable  part  of  the  report  of  merely  local  interest.  Of 
the  broader  aspects  of  the  question,  the  principle  of  a  single  fare  for 
a  city  ride  is  unreservedly  recommended,  and  a  choice  is  presented 
between  two  underground  systems,  one  involving  the  use  of  low- 
level  tunnels — for  which  preference  is  expressed — and  the  other 
contemplating  high-level  subways.  Either  of  the  above  plans*  forms 
part  of  a  general  one  which  comprises  all  ot  the  present  lines  within 
the  city  limits,  with  such  extensions  and  new  lines  as  are  necessary 
to  form  a  unified,  combined  surface  and  subway  system  entirely  ade- 
-quate  to  the  present  needs  of  Chicago,  and  admittiui,  of  expansion 
to  meet  future  needs.  Within  the  thickly  inhabited  part  of  the  city 
the  recommendation  is  that  the  cable  and  overhead  trolley  systems 
be  superseded  by  the  slot  conduit  system;  the  use  of  the  overhead 
trolley  elsewhere  is  disposed  of  with  the  remark  that  is  an  esthetic 
and  not  engineering  question.  The  estimated  cost  of  the  entire  system, 
including  the  value  of  present  lines  on  the  basis  of  their  construction 
anew  at  the  present  time,  is  $90,000,000  with  deep-level  tunnels,  and 
$5,000,000  less  with  subways.  The  report  makes  no  recommendations 
as  to  municipal  operation  or  ownership,  but  offers  in  several  connec- 
tions alternate  plans  for  the  present  condition  of  divisional  ownership 
and  operation,  for  joint  use  of  tracks  under  divisional  ownership,  and 
.for  unified  ownership  and  management. 


Synchkonuus  Impedance  and  Standstill  Impedance. 

The  article  on  page  IJ  by  Messrs.  Townsend,  I'rcund  and  Reich 
describes  some  measurements  showing  the  difference  between  the 
synchronous  impedance  and  the  impedance  at  standstill,  of  certain 
alternators.  In  the  case  of  direct-current  generators,  driven  at 
constant  speed,  the  fall  in  voltage  at  machine  terminals  which  occurs 
under  load,  is  almost  entirely  due  to  the  armature  resistance.  The 
fall  is,  for  all  practical  purposes,  simply  an  /R  voltage  drop;  where  / 
is  the  current  strength  in  amperes  delivered  by  the  generator,  and  y\! 
the  total  resistance  in  ohms  of  armature  winding,  brushes,  series 
field  and  connections.  In  the  case  of  alternators,  either  single-phase 
or  polyphase,  the  drop  of  pressure  at  terminals  under  load,  is  con- 
siderably greater  than  that  due  to  the  resistance,  r,  of  the  armature. 
It  is,  however,  such  a  drop  as  would  be  approximately  accounted 
for  by  attributing  a  certain  impedance,  s,  in  ohms,  to  the  armature 
and  its  connections.  This  equivalent  impedance  is  commonly  called 
the  synchronous  impedance  of  the  generator. 

The  synchronous  impedance  contains  a  resistance,  r,  and  a  react- 
ance, X.  The  reactance  is  so  much  greater  than  the  resistance  that 
the  latter  may  usually  be  ignored,  and  the  drop  in  the  alternator, 
at  constant  speed,  may  then  be  approximately  attributed  to  the 
synchronous  reactance,  The  synchronous  reactance,  x,  may,  in  its 
turn,  be  regarded  as  the  product  of  an  inductance,  L,  and  the  angular 
velocity,  a,  or  2  times  the  frequency.  This  virtual  inductance  of 
the  alternator  is  sometimes  called  the  synchronous  inductance. 
The  synchronous  inductance  of  an  alternator,  or  the  inductance 
it  appears  to  have  when  running  at  constant  speed,  in  order  to 
account  for  the  terminal  drop  of  pressure  under  load,  is  not  the 
same  as  the  inductance  of  the  armature  at  rest ;  or  the  inductance 
it  possesses,  regarded  as  a  choking  coil,  when  at  standstill,  and 
traversed  by  an  alternating  current  from  an  external  source.  If 
we  call  the  inductance  of  the  armature  as  measured  under  those 
conditions,  its  true  inductance,  then  the  synchronous  inductance  is 
always  greater  than  the  true  inductance. 


The  true  inductance  of  an  alternator  armature  is  not  a  rigidly 
definite  quantity.  The  inductance  of  a  coil  of  insulated  copper  wire, 
devoid  of  an  iron  core,  is  a  fairly  definite  and  accurately  measurable 
quantity.  The  inductance  of  an  alternator  armature  varies,  however, 
with  the  angular  position  of  the  armature  with  respect  to  the  field. 
It  is,  therefore,  a  cyclically  varying  quantity  in  regard  to  the  revo- 
lution of  the  armature.  It  also  varies  to  some  extent  with  the 
strength  of  the  current  by  which  it  is  measured.  Nevertheless,  a 
mean  value  of  the  true  inductance  can  be  determined  with  a  limited 
degree  of  precision.  The  synchronous  inductance  is  always  greater 
than  this  true  inductance.  The  principal  reason  for  the  discrepancy 
between  the  apparent  inductance  of  the  armature  at  synchronous 
speed,  or  synchronous  inductance,  and  the  true  inductance,  is  due 
to  the  armature  reaction  on  the  field;  whereby  the  m.m.f.  of  the  ar- 
mature coils  oppose  the  m.m.f.  of  the  field  coils  and  reduce  the  total 
excitation.  The  reduction  in  excitation  produces  a  drop  in  voltage 
over  and  above  that  due  to  the  true  inductance.  The  synchronous 
inductance  of  an  alternator  may,  therefore,  to  a  first  approximation, 
be  regarded  as  the  sum  of  the  true  mean  inductance  of  the  armature, 
as  measurable  at  standstill,  and  a  spurious  or  virtual  inductance  of 
demagnetization,  or  armature  reaction  on  the  field. 


The  measurements  of  Messrs.  Townsend,  Freund  and  Reich  are 
shown  to  have  been  made  for  the  purpose  of  determining,  in  the 
case  of  certain  particular  alternators,  what  share  of  the  terminal 
drop  of  pressure  under  load  was  attributable  to  the  true  mean  in- 
ductance as  measured  at  standstill.  They  show,  among  other  things, 
that  the  terminal  drop  in  a  machine  at  the  very  low  power-factor  of 
40  per  cent.,  would  be  rather  more  than  twice  as  great  as  the  true 
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inductance  would  account  for.  That  is  to  say,  the  particular  S-mw, 
three-phase  alternator  at  full  rated  mv-amps  and  40  per  cent,  power- 
factor  would  have  an  inherent  regulation  of  about  25  per  cent.,  or 
would  have  a  terminal  drop  of  pressure  under  constant  speed  and 
excitation  of  25  % ;  whereas  the  drop  in  pressure  attributable  to  true 
mean  inductance  would  not  be  more  than  10  per  cent.  The  extra 
drop  of  pressure  would  be,  therefore,  mainly  attributable  to  arma- 
ture reaction.  Among  the  points  of  interest  elicited  by  the  meas- 
urements is  the  diminution  in  the  true  inductance  of  the  armature 
by  the  excitation  of  the  field  magnets.  This  brings  about  an  approach 
to  saturation  in  the  magnetic  circuit  and  diminishes  the  flux  estab- 
lished by  the  armature  current,  and  therefore,  the  armature  in- 
ductance. 


The  Outlook. 

Aside  from  Marconi's  great  accomplishment  of  transatlantic  wire- 
less telegraphy — which  was  somewhat  discounted,  however,  by  the 
celebrated  letter  "S"  message  of  a  year  previous — the  past  year 
has  witnessed  no  radical  developments  in  the  department  of  elec- 
tricity. There  has,  however,  been  a  steady  and  solid  advance  in 
almost  every  branch,  and  lines  along  which  future  development  will 
proceed  have  been  more  clearly  marked.  In  electrical  science  the 
period  has  been  one  of  patient  investigatiori  of  the  kind  that  does 
not  bring  great  fame,  but  which  furnishes  the  invaluable  material 
for  future  generalization.  The  most  promising  work  with  respect 
to  probable  future  results  has  been  in  the  fields  of  radioactivity  and 
electrochemistry  and  in  connection  with  the  ionic  and  corpuscular 
theories.  We  have  perhaps  nearly  reached  the  moment  for  the 
appearance  of  a  great  generalizing  mind  that  will  illuminate  the 
existing  darkness  of  fundamental  electrical  theory,  which  has  be- 
come more  and  more  obscured  to  the  student  by  the  introduction 
of  concepts  bearing  a  likeness  to  the  fluid  hypotheses  of  the  eighteenth 
century,  and  the  speculative  theories  as  to  matter  of  the  Greek  and 
Roman  philosophers.  The  task  set  is  indeed  a  difficult  one  and 
comes  within  the  sphere  of  physical  chemistry  rather  than  that  of 
electricity.  The  solution,  moreover,  will  be  one  of  general  application 
to  many  branches  of  science.  In  fact,  we  appear  to  have  reached  a 
stage  at  which  the  ultimate  problems  of  the  various  branches  of 
science  are  becoming  more  and  more  nearly  related,  and  their  nature 
is  such  that  almost  all  can  be  brought  into  the  jurisdiction  of  the  new 
department  of  physical  chemistry,  there  to  be  considered  by  workers 
of  a  special  training  and  not  narrowed  to  the  knowledge  of  any  one 
branch. 


In  the  industrial  branches,  the  new  year  starts  with  a  number  of 
tendencies  more  or  less  marked.  In  electric  lighting  the  alternating 
current  will  soon  reign  supreme,  the  foothold  given  it  in  large  cities 
for  transmission  purposes  having  been  a  deadly  stroke  at  the  direct 
current.  There  is  much  promise  that  the  work  now  being  done  in 
Europe  in  connection  with  self-starting,  single-phase  motors,  such 
as  the  Heyland  motor,  will  soon  have  successful  results,  and  then 
we  may  expect  to  see  the  direct  current  relegated  ultimately  to  electro- 
chemical work.  The  recent  introduction  in  Chicago  of  polyphase 
transformers  is  probably  the  first  step  toward  the  abandonment  of 
multiple  single-phase  transformers  in  polyphase  circuits — a  much 
wished-for  consummation.  In  arc  lighting  the  enclosed  arc  begins 
the  year  absolute  victor  over  the  open  arc,  but  with  a  new  foe 
coming  into  sight — the  flaming  arc  from  composite  carbons.  The 
Nernst  lamp  has  definitely  established  its  claims  to  consideration  as 
a  factor  in  electric  lighting,  and  the  vapor  lamp  looms  in  the  future 
with  an  evil  portent  for  the  filament  incandescent  lamp,  which,  for 
years  remaining  practically  stationary  in  development,  is  handi- 
capped by  the  law  of  progress  that  what  does  not  advance,  recedes. 
From  both  the  commercial  and   engineering  standpoints,   the   most 


interesting  development  in  the  central  station  field  promises  to  be  a 
great  extension  of  district  electrical  supply.  With  12,006  volts  as 
practicable  a  pressure  as  1,000  volts  five  years  ago,  it  is  somewhat 
surprising  that  the  movement  has  not  been  more  rapid  toward  the 
replacement  of  numerous  small  and  struggling  central  stations  by  a 
single  generating  plant  with  sub-station  supply  to  the  former  local 
circuits.  Within  the  past  year  descriptions  of  several  such  systems 
have  appeared  in  our  columns — in  one  instance  the  supply  of  35 
towns  from  one  generating  plant.  The  engineering  is  so  simple, 
and  the  promise  of  financial  return  so  excellent,  that  a  general  re- 
construction of  central  station  supply  along  these  lines  cannot  long 
be  deferred.  In  the  field  proper  of  power  transmission,  the  new 
year  opens  with  40,000  volts  as  conservative  practice  and  a  range  of 
operation  over  a  distance  of  more  than  200  miles.  It  is  not  likely, 
however,  that  water  power  transmission  can  continue  to  count  on 
unrestricted  development  and  extension.  The  older  steam  engineers 
have  given  the  water  wheel  a  wide  berth,  but  with  the  advent  to  its 
ranks  of  a  younger  generation  educated  in  the  same  school  as  those 
who  now  dominate  in  every  branch  of  the  electrical  industry,  and  to 
whom  this  industry  owes  its  militant  vigor,  we  may  expect  that  the 
possibilities  of  the  steam  engine  plant  for  power  transmission  gen- 
eration will  not  remain  much  longer  untried.  This  prediction  can 
be  made  with  less  hazard  in  view  of  the  entry  as  factors  of  the  steam 
turbine  and  the  forces  connected  therewith. 


Even  less  than  a  year  ago  alternating-current  traction  was  under 
a  strict  taboo  in  this  country,  yet  the  present  year  will  witness  the 
trial  of  three  such  systems — the  Arnold  in  Michigan,  the  Lamme  in 
Maryland,  and  the  Ward  Leonard-Oerlikon  in  Switzerland,  each 
of  these,  moreover,  involving  the  use  of  single-phase  current.  Should 
the  trials  prove  successful — or  even  any  one  of  them — some  engineer- 
ing reputations  will  be  smirched,  but  interurban  traction  will  be  revo- 
lutionized, an  enormous  impetus  given  toward  the  electrification  of 
the  shorter  steam  railroads  of  the  country  and  even  electric  trunk 
service  rendered  a  possibility.  Telephony  during  the  past  year  has 
continued  to  benefit  from  the  reawakening  brought  about  by  the  inde- 
pendent movement,  the  result  showing  in  improvements  in  detail  in 
every  part  of  the  art  and  in  its  engineering.  A  recent  test  of  the 
Pupin  system  in  Germany  furnished  for  the  first  time  public  data 
as  to  its  practical  merits,  which  data  fully  confirm  the  claims  made 
for  the  system.  It  is  to  be  hoped  that  the  owners  of  the  American 
patents  will  soon  see  fit  to  allow  the  public  to  share  in  the  benefit 
which  the  German  experiments  showed  may  be  derived  from  the 
application  of  the  invention.  Aside  from  the  purely  commercial 
achievement  of  a  Pacific  cable,  telegraphy  as  practised  has  remained 
at  a  standstill,  and  it  promises  no  advance  in  the  present  year  or  in 
the  years  after  if  it  remains  dependent  on  those  who  now  control  the 
situation.  There  has,  however,  been  no  slackening  in  invention, 
notwithstanding  the  almost  hopelessness  of  proximate  reward.  As 
a  consequence,  when  the  telegraphic  sleep  of  a  half  century  or  more 
has  its  inevitable  awakening,  there  will  be  no  lack  of  material  upon 
which  to  base  a  complete  reorganization.  Another  branch  that  has 
lagged  is  that  of  electric  automobilism,  which  is  equivalent  to 
saying  that  the  long-sought-for  radical  improvement  in  light-weight 
storage  batteries  has  not  yet  materialized.  The  promise  of  an  Edi- 
son battery  is  still  held  forth,  and  it  is  reasonable  to  expect  that  with 
the  expiration  in  March  of  the  controlling  Brush  patent  a  brighter 
situation  will  exist,  not  only  with  respect  to  further  inventions,  but 
in  the  utilization  of  some  of  the  many  hundreds  that  have  rested 
under  the  ban  of  the  Brush  patent.  Transatlantic  wireless  telegraphy 
having  been  proved  a  possibility,  it  is  now  on  the  eve  of  the  com- 
mercial stage,  and  with  a  commercial  future  very  difficult  to  forecast. 
The  next  step  is  that  of  syntonic  wireless  telegraphy,  which  involves 
a  stride  even  greater  than  that  of  transatlantic  telegraphy  for  its 
practical  accomplishment. 
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laiuliiiK  the  American  Hnd  of  ihe  (!(»mmtrciul 
Pacific  C^altlc. 


One  of  the  most  iiiirrrNiiiiK  and  important  events  in  rli-ilniMl  his- 
tory duriiiK  iijoj  was  the  virtual  completion  of  the  California-Hono- 
lulu section  of  the  Commercial  I'acilic  Cable,  and  the  landing  the 
shore  end  last  month  at  San  I''rancisco.  It  is  somewhat  sinKular  that 
just  fifty  years  should  liave  passed  in  ocean  telegraphy  hcf<irc  the 
plans  to  cable  the  Pacific  were  pushed  to  a  conclusion  ;  and  not  less 
singular  that  Americans  and  Knglishmen  have  been  engaged  in  a 
generous  rivalry  thus  to  complete  the  submarine  cable  girdle  around 
the  earth.  While  it  was  to  be  expected  that  Englaml,  with  her  vast 
colonies  and  dependencies,  would  insist  on  having  actually  or  virtually 
a  system  of  her  own,  it  was  not  less  apparent  that  American  ambi- 
tions in  regard  to  the  Far  l-Iast  would  be  unsalisfu-d  unless  a  cable 
system  also  started  from  the  California  shore  stretching  away  to  the 
Sandwich  Islands,  the  Philippines,  and  other  Asian  points  of  deep  in- 
terest to  us.  Through  the  energy  and  enterprise  of  the  Pacific  Com- 
mercial Cable  Company,  American  hopes  have  now  been  realized, 
and  we  now  illustrate  on  this  page  the  scene  of  the  landing  of  the 
shore  end  of  their  cable  at  San  Francisco,  on  Sunday,  December  14, 
in  the  presence  of  an  enthusiastic  crowd  of  30,000  or  40,000  people. 

The  point  selected  for  the  landing  of  the  cable  lies  about  half  a 
mile  south  of  the  famous  Cliff  House,  which  can  be  easily  seen  on 
the  right  background  of  the  scene.     From  this  landing  place  seven 


Hawaiian  landing  is  on  the  island  of  Oahu,  with  direct  connection  to 
Honolulu,  where  an  otticc  has  already  been  prepared.  It  may  be  noted 
that  in  his  recent  presidential  message  to  Congress,  President 
Roosevelt  alluded  to  the  contract  and  conditions  between  the  Govern- 
ment and  the  Pacific  Commercial  Cable  Company,  under  which  "an 
all-American  line  between  our  I'acific  Coast  and  the  Chinese  Empire, 
by  way  of  Hunolulii  and  the  Philippine  Islands,  is  thus  provided  for." 
The  cost  of  the  first  section  to  Honolulu  is  put  at  $2,250,000.  Mes- 
sages to  that  point  will  cost  50  cents  :i  word  for  the  first  two  vears 
and  35  cents  afterwards. 


Wireless   New   Year  Greetings  Across  the  Atlantic. 


Wireless  dispatches  have  been  received,  containing  Christmas  and 
New  Year  greetings,  in  Italy  from  Mr.  Marconi,  who,  at  Glace  Bay, 
sent  his  compliments  to  the  Italian  Minister  of  Marine,  Vice-Ad- 
miral Morin,  and  to  the  mayors  of  Rome,  Florence,  Milan  and  Bo- 
logna. Among  the  distinguished  persons  who  have  received  mes- 
sages arc  the  Queen  of  Italy,  lunpress  Eugenie,  Sir  John  Lane, 
and  Ileniker  Ilcaton. 

The  storms  and  gales  of  the  past  two  months,  Marconi  stated, 
had  no  effect  whatever  on  the  transmission  of  messages.  Referring 
to  the  comincrcial  future  of  wireless  telegraphy,  he  said  that  he 
expects  to  be  ready  for  commercial  business  between  Cape  Cod  and 
Table  Head  within  a  very  few  months.     As  to  rales,  it  is  exported 


Landing  Shore  End  of  Pacific  Commercial  Cable,  Near   San      Francisco. 


miles  of  underground  conduit  carry  the  cable  and  other  wires  to  the 
offices  of  the  company  in  San  Francisco.  Among  those  present  on 
the  occasion  were  President  Clarence  Mackay  and  Vice-President 
George  G.  Ward,  the  latter  of  whom  can  easily  be  picked  out  in  the 
engraving  by  his  tall,  lithe  figure  and  active  participation  in  what  is 
going  forward.  Governor  Sage,  of  California ;  Mayor  Schmitz,  of 
San  Francisco,  and  a  number  of  distinguished  citizens  also  assisted 
at  the  function.  An  address  was  delivered  by  the  Governor,  and  his 
daughter,  Lucille,  christened  the  splice. 

During  a  reception  at  the  Palace  Hotel  in  honor  of  Clarence  H. 
Mackay  and  others  of  the  management  of  the  Commercial  Cable 
Company,  Governor  Gage  represented  the  State,  and  Mayor  Schmitz 
was  present  on  behalf  of  the  municipality.  Mr.  G.  G.  Ward  said: 
"The  length  of  this  cable  will  be  three  and  one-half  times  greater  than 
any  Atlantic  cable.  When  this  shall  be  completed  our  system  will 
reach  from  England  and  France  to  China,  three-fourths  of  the  dis- 
tance around  the  globe,  and  I  venture  to  predict  that  we  shall  be 
able  to  beat  'Puck's'  prophecy  of  girdling  the  earth  in  forty  minutes 
by  sending  a  message  from  San  Francisco  to  San  Francisco  in  one- 
fourth  of  that  time."  Meantime  the  "Silvertow-n,"  which  started  with 
about  2,200  miles  of  cable,  laying  it  across  an  ocean  nearly  three 
miles  deep,  has  proceeded  with  her  task,  completing  the  first  great 
section  to  Honolulu. 

The  Philippine  section  is  expected  to  be  complete  early  in  1904.  The 


to  transmit  cheaper  than  is  called  for  in  the  contract,  which  specifies 
ten  cents  a  word  for  ordinary  and  five  cents  a  word  for  press  mes- 
sages. The  distance  from  Cape  Cod  to  Cornwall  is  about  600  miles 
greater  than  from  Table  Head  to  Cornwall,  but  Mr.  Marconi  has  no 
doubt  of  success.  "I  never  doubted  the  practicability  of  my  under- 
taking after  my  achievement  at  St.  John's,  Xcwfoundland,  last  winter, 
but  on  November  9th,  when  the  Carlo  Alberto  arrived  in  Sydney 
and  I  first  visited  the  Table  Head  station,  I  received  full  confirma- 
tion of  my  hope,  for  on  entering  the  power  house  I  heard  ticks  from 
the  receiver,  three  faint  dots  signifying  the  letter  'S.' 

"This  signal  was  repeated  and  was  louder  the  second  time.  This 
was  the  signal  I  had  agreed  on  with  my  operator  at  Cornwall,  and 
it  assured  me  of  the  success  of  the  Table  Head  station,  for  as  the 
Morse  code  is  made  up  of  dots  and  dashes,  and  as  it  is  just  as  easy 
to  receive  a  dash  as  a  dot,  it  would  have  been  as  easy  at  that  time 
to  receive  a  message.  My  work  between  that  day  and  last  Sunday 
was  chiefly  installing  new  machinery  and  making  improvements 
and  strengthening  signals." 

In  concluding  Marconi  stated  that  he  expected  that  wireless  com- 
m.unication  would  be  established  with  South  Africa  soon  after  a 
station  there  was  opened  for  communication.  This  will  give  the 
Marconi  Wireless  Telegraph  Company  communication  with  all  parts 
of  the  world.  A  banquet  w^as  given  to  Marconi  by  the  citizens  of 
Sydney  on  December  30. 


January  3,  1903. 


ELECTRICAL     WORLD     and    ENGINEER. 


The  First  Three-Phase  Power  Transmission  Plant 
in   Europe  Operating  at  30,000  Volts. 


By  Dr.  H.  Behn-Eschenbukg. 

THERE  has  been  in  uninterrupted  operation  for  the  past  two 
years,  at  30,000  volts,  the  power  transmission  line  of  the  Ma- 
chier.enfabrik  Oerlikon,  between  Hochfelden  and  Oerlikon, 
which  is  the  first  installation  of  its  kind  in  Europe,  and  was  operated 
at  15,000  volts  between  the  years  1891  and  1900.  Now  that  this  trial 
period  has  come  to  an  end,  it  may  be  of  interest  to  collect  the  valuable 
and  unique  experiences  gained  by  the  operation  of  this  transmission, 
the  first  one  in  Europe  using  so  high  a  pressure. 

The  total  mean  energy,  delivered  by  the  primary  stations  at  Hoch- 
felden and  Glattfelden,  working  in  parallel,  is  550  k.v.a.,  with  a  power 
factor  of  0.85.  The  power  station  at  Glattfelden  is  located  about 
2  km  from  the  Hochfelden  station  and  furnishes  about  120  k.v.a.  at 
5,000  volts  to  Hochfelden,  where  the  current  is  raised  to  30,000  volts 


casings  filled  with  oil.  The  oil  is  continually  pumped  into  and 
out  of  the  casings  by  means  of  a  pump,  being  cooled  during  this 
operation  by  passing  through  coils  surrounded  by  running  cold 
water.  The  transformer  which  transforms  the  current  delivered 
by  the  Glattfelden  station,  is  an  ordinary  air-cooled  transformer 
with  a  ratio  of  1:6,  transforming  the  voltage  from  5,000  to  30,000. 
The  neutral  wire  of  the  low-pressure  winding  is  connected  to  the 
water  pipes. 

The  line  consists  of  four  copper  wires  4  mm  in  diameter,  which 
are  suspended  about  50  cm  apart  on  260  poles  from  8  to  10  m  above 
the  ground.  Only  three  wires  are  in  actual  service.  The  resistance 
of  one  wire  is  31  ohms.  About  1.5  m  below  these  wires,  on  the 
same  poles,  the  two  telephone  wires  (going  and  return),  connecting 
the  primary  and  secondary  stations,  are  suspended.  These  two 
wires  are  crossed  about  20  times  along  the  entire  distance.  During 
the  operation  of  the  line  no  difficulty  is  experienced  in  carrying  on 
a  telephone  communication.  In  case  there  is  any  fault  in  the  in- 
sulation of  the  high-tension  line  or  the  telephone  wires,  the  bells  of 


Fig.  I. — Interior  View  of  Hochfelden  Station. 


and  is  connected  in  parallel  with  the  current  generated  at  Hochfelden. 
The  exciters  of  the  Glattfelden  generators  are  regulated  at  Hoch- 
felden. 

The  Hochfelden  station,  Fig.  i,  contains  three  turbines  connected 
to  three  generators  of  the  "Lauffen"  type  of  the  Oerlikon  Company, 
constructed  in  the  year  1891.  Each  machine  has  a  capacity  of  1,200 
amperes  at  100  volts,  at  a  speed  of  187  r.p.m.  and  50  periods.  Each 
machine  is  direct-connected  to  a  three-phase  transformer  of  the 
same  type  as  those  shown  at  the  Frankfurt  exhibition  in  1892  for 
the  Lauflfen-Frankfurt  transmission  line  which  has  been  frequently 
descnbed.  The  transformation  ratio  of  each  transformer  is  i :  154. 
During  normal  running  of  the  plant  two  generators  and  two  trans- 
formers are  operated.  The  high-tension  winding  of  the  one  trans- 
former is  connected  in  star  fashion,  while  the  high-tension  coils  of  the 
other  transformer  are  separated  for  each  phase  and  connected  in  series 
with  the  coils  of  the  first  transformer. 

These  transformers  are,  as  is  well  known,  standing  in  cast  iron 


the  telephone  are  automatically  operated  on  account  of  the  disturb- 
ance in  the  symmetry  of  the  electrostatic  distribution  and  in  this 
way  the  telephone  is  of  service  in  case  there  are  such  defects.  At  the 
beginning,  end  and  in  the  middle  of  the  line,  there  have  been  placed 
for  the  past  three  years  three  Siemens  lightning  arresters  (of  the 
horn  type)  having  a  striking  distance  of  55  mm.  These  horns  are 
operated  almost  every  time  there  is  a  thunderstorm  in  the  vicinity 
of  the  line,  without  ever  having  caused  any  interruption  in  the 
service.  In  fact  for  several  years  there  has  never  been  a  decided 
service  interruption,  regardless  of  the  fact  that  the  line  is  run  along 
the  banks  of  a  river  and  is  exposed  to  frequent  lightning  discharges. 
There  are  an  average  of  about  50  such  occurrences,  which  strike  the 
line,  in  one  year.  Since  the  plant  was  started  no  part  of  the  trans- 
formers has  ever  been  damaged  by  lightning.  This  certainly  proves 
the  great  efficacy  of  high-tension  lines  with  transformers  inserted 
between  generator  and  line.  The  much  higher  pressure  which  can 
be  obtained  by  this  arrangement  when  compared  with  the  direct  gen- 
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erutur  prixluctuui,  can  in  nt.iiiy  cuitcs  ci|iializc  tlic  extra  cu»t  u(  the 
trnnsforrncrii  on  uccoinit  ol  tlic  ^uvnlg  in  line  copper.  In  general 
thi.i  will  also  caujic  a  reduction  in  the  cost  ot'  gcncratur.n,  (or  the 
generator  pressure  may  be  selected  at  will,  especially  when  bar  wind- 
ing can  be  employed. 

The  line  is  connected  to  the  transformers  in  the  primary  station 
by  fuse  wire  i  m  in  length  and  freely  suspended  in  the  air.  For- 
merly lightiiing  rod  points  with  copper  leads  were  attached  to  each 
pole.  l''re(|ucntly  during  a  thunderslortn  liKhlning  would  strike 
across  from  the  insulator  support  to  lightning  rod  lead  and  the  pole 
would  be  burnt.  Two  years  ago  all  the  liKhtning  rods  were  removed. 
The  8tK)  line  insulators  arc  of  different  types.  .About  too  of  them 
arc  of  the  large  Delta  bell  type,  with  an  cxtern;d  rim  diameter  of 
25  cm;  there  are  ,100  white  porcelain  insulators,  like  those  used  on 
the  l.auffen-l-'rankfurt  line;  also  200  brown  insulators  of  the  same 
dimensions-  and  200  smaller  plate-shaped  insulators.  The  various 
types  arc  shown  in  Fig.  2,  the  three  smallest  ones  being  used  for  in- 
terior wiring  in  the  stations. 

The  secondary  station  may  be  cut  out  of  service  at  full  load  by 
means  of  a  high-pressure  switch  without  the  production  of  a  spark. 
The  switch  is  shown  in  Fig.  3  and  is  of  the  well-known  type  intro- 
duced by  the  Oerlikon  Company  in  1897.  The  spark  distances  arc 
spanned  by  tubes.  To  prove  the  utility  of  this  switch  it  may  be 
slated  that  at  3,500  hp  the  three-phase  circuit  at  3,800  volts  pressure 
may  be  opened  without  the  least  disturbance. 

In  the  secondary  station  the  line  current  is  transformed  from 
30.000  to  J30  volts.  Up  to  about  a  year  ago  the  transformation  took 
(ilace  in  four  transformers  of  the  i8gi  type,  similar  to  those  in  the 
primary  station,  two  being  connected  in  series  on  the  high-tension 
side.  The  oil  was  circulated  through  water-cooled  coils  of  pipe 
outside  of  the  transformer  by  means  of  a  pump.  During  the  past 
year  the  old  transformers  have  been  replaced  by  3  single-phase 
transformers  of  150-k.v.a.  capacity  each,  which  have  been  connected 
in  triangle  fashion  on  the  high  and  low-tension  sides.  These  trans- 
formers, shown  in  Fig.  4,  are  also  placed  in  oil,  the  latter  being 
croled,  however,  by  being  circulated  through  water-cooled  coils  within 
the  transformers  themselves.  Without  the  water  cooling  the  tem- 
perature rise  at  a  loo-k.v.a.  load  is  35°  C.  Within  a  short  time  the 
transformers  in  the  primary  station  will  be  replaced  by  a  modern 
three-phase  transformer  of  450  k.v.a  capacity  with  artificial  air- 
cooling  attachment.  The  new  transformers  shown  in  Figs.  5  and  6 
31*6  so  wound  and  insulated  that  the  same  may  be  cut  into  and  out 
of  the  circuit  at  50.000  volts  and  tests  made  at  this  pressure.  The 
difference  between  the  old  and  new  transformers  gives  a  striking 
picture  of  the  progress  made  in  transformer  design  during  the  past 
decade.  The  following  comparative  table  may,  therefore,  be  of 
interest,  but  it  should  be  remarked  that  the  new  transformers  were 
built  mainly  with  the  intention  to  economize  space  and  not  to  attain 
the  highest  efficiency.  The  efficiency  of  ordinary  transformers  of 
this  size  is  between  98  and  98.6  per  cent. 

Old  type.  New  type.  New  type. 

Capacity   200  k.a.v.  150  k.v.a.  45°  k.v.a. 

Total    weight    4700  kg.  2200  kg.  3800  kg. 

Copper    weight     1540  kg.  200  kg.  450  kg. 

Sheet  iron  weight  900  kg.  680  kg.  '2500  kg. 

Oil  weight    500  kg.  650  kg. 

Oil    tub   weight    1 700  kg.  560  kg. 

Efficiency 97%                   97-2%  97-6% 

Iron  loss  3400  2200  6500 

Copper  loss   (measured   at   short  cir- 
cuit       3000  2000  4800 

Maximum  drop  of  pressure   :7%                     3%  3% 

•  The  high  sheet  iron  loss  is  due  to  the  employment  of  standard  size  sheets 
intended  for  greater  capacities. 

The  low-tension  terminals  of  the  secondary  transformers  are 
connected  to  busbars  in  parallel  with  the  leads  from  a  6oo-kw  gen- 
erator, direct-connected  to  a  Sulzer  steam  engine,  making  97  r.p.m. 
The  generator,  Fig.  9,  has  an  externally  revolving  field  ring,  with 
64  poles  and  coils,  which  also  serves  as  a  fly-wheel  and  driving  wheel 
around  which  the  ropes  pass.  The  efficiency  of  the  generator  is  95 
per  cent.  The  ropes  are  connected  to  two  direct-current  generators, 
producing  current  for  lighting.  In  order  to  insure  an  efficient 
parallel  working  of  the  current  delivered  by  the  line  and  that  of 
the  generator,  the  construction  of  the  latter  had  to  be  such  as  to 
permit  of  a  comparatively  large  drop  of  pressure  of  the  generator 
current,  as  the  total  variation  of  pressure  of  the  transmission 
between  no  load  and  full  load  is  about  100  per  cent.  Without  any 
variation  in  the  speed  of  the  turbines  and  generator  excitation,  the 
pressure  at  the  low-tension  terminals  in  the  secondary  station  was 
twice  as  great  at  no  load  as  at  full  load,  as  long  as  the  old  trans- 


luimcrM  were  in  operation  in  the  two  btations.  With  the  new  tians- 
furnicrit  the  variation  in  prchsurc  will  be  about  30  per  cent.  less.  I'he 
generator,  coupled  to  the  steam  cnguie,  ban  a  pressure  variation  of 
40  per  cent,  between  an  inductive  full  load  and  no  load.  The 
paralleling  worki  without  dillicultics  under  these  conditions.  The 
prcsxurc  rrKtil''>t>""  '"  extremely  simple,  because  neither  the  gi-n- 
crntor  excitation  nor  the  speed  of  the  turbines  luid  be  rcgulaied 
in  the  primary  station,  the  only  thing  regulated  being  the  shunt 
current  of  one  of  the  steam  engine  driven  exciters  by  means  of  an 
automatic  Tury  type  pressure  regulator.  Although  the  three-phase 
current  at  the  busbars  is  supplied  to  about  jou  asynchronous  motors 
in  the  failoiy.  do  of  which  are  for  cr.ine  operation,  the  pressure  is 
kept  within  1  2  per  cent,  of  the  normal  within  10  seconds,  by  means 
of  the  automatic  regulator  placed  in  the  shunt  circuit  of  the  exciter. 
.\s  the  motors  were  nearly  all  installed  about  5  to  in  years  ago,  their 
power  factor  is  comparatively  small,  being  on  an  average  about  0.5. 
The  total  power  factor  of  the  transmission  is  raised  to  about  0.8  by 
ircans  of  3  larger  synchronous  motors  with  a  total  capacity  of  about 
4(X)  k.v.a.,  which  are  overexcited,  and  can  furnish  a  considerable  lead- 
ing current  component.  It  is  remarkable  that  these  synchronous 
motors  only  get  out  of  step  during  only  about  one-third  of  the  light- 
ning storms  which  strike  the  line  and  were  referred  to  above. 

The  excellent  pressure  regulation,  which  has  been  accomplished 
here  under  the  most  favorable  conditions,  in  an  antiquated  station 
with  very  poor  internal  pressure  regulation,  by  means  of  a  simpler 
automatic  regulator,  which  can,  without  any  difficulty,  be  connected 
to  each  exciter  and  generator,  and  the  operation  of  which  is  inde- 
pendent of  the  speed,  phase-shifting  and  load  variations,  appears  to 
be  far  superior  to  all  systems  of  compounding  of  alternators,  which 
rerjuire  complicated  exciter  connections  or  commutator  devices,  and 
which  naturally  cannot  keep  the  terminal  pressure  constant,  but  c;in 
only  react  on  the  regulation  of  certain  magnetic  fields,  when  the 
load  variation  is  comparatively  small.  The  automatic  regulator, 
which  consists  essentially  of  a  pressure  relay,  can  be  over-  or  under- 
compounded  at  will,  the  relay  itself  also  being  provided  with  a 
suitable  compound  winding.  Having  now  described  the  most  inter- 
esting features  of  the  installation,  a  few  results  of  experiences  and 
tests  with  this  high  pressure  may  be  of  interest. 

When  the  operation  with  the  30,ooo-vol4  pressure  was  started 
in  the  summer  of  1900,  a  large  number  of  the  smaller  insulators  on 
the  line  had  to  be  gradually  replaced,  which,  while  they  were  satis- 
f::ctory  during  all  weather  conditions  with  the  former  pressure  of  1 
15,000  volts,  and  even  during  clear  weather  at  30,000  volts,  caused  I 
frequent  short  circuits  at  30,000  volts,  during  rain  and  wet  snow- 
storms, although  only  few  of  the  insulators  were  actually  destroyed. 
At  first  the  operation  could  only  be  continued  during  inclement 
weather  by  paralleling  the  transformers,  which  were  operated  at 
15,000  volts.  The  possibility  of  such  an  arrangement  may  be  of  great 
value  for  the  uninterrupted  operation  of  high-tension  installations. 
After  all  the  suspicious  insulators  had  been  replaced,  the  new  trans- 
formers, which  were  wound  for  a  maximum  pressure  of  50,000  volts, 
were  placed  in  service,  and  it  is  now  no  longer  necessary  nor  desired 
to  reduce  the  pressure  to  15,000  volts.  Before  the  30,000  volts  service 
was  started  a  series  of  experiments  were  undertaken,  which  were 
to  determine  the  influence  of  the  charging  current  on  the  pressure 
and  current  conditions  of  the  installation  and  all  extraordinary 
losses  on  the  line.  These  effects  are  most  pronounced  at  no  load, 
when  only  the  magnetizing  currents  of  the  transformers  and  the 
charging  currents  of  the  line  are  brought  into  action.  It  is  to 
be  pointed  out  that  comparatively  large  pressure  variations  in  the 
generators  and  transformers,  referred  to  above,  without  doubt  in- 
crease the  effect  of  the  line  capacity  and  the  danger  of  an  increase 
in  the  pressure  to  a  certain  degree.  Three  series  of  tests  at  no  load 
were  made ;  in  the  first  only  two  transformers  in  the  primary  station 
were  operated  by  one  generator  without  connecting  the  line;  in  the 
second  the  line  was  connected  to  the  transformers,  without  including 
the  transformers  in  the  secondary  station ;  in  the  third  series  the 
line  and  the  four  transformers  in  the  secondary  station  were  con- 
nected. Further  tests  were  made  at  normal  loads  as  well  as  with 
the  original  paralleling  of  the  transformers  operating  the  line  at 
15.000  volts  and  under  about  the  same  operating  conditions  and 
about  the  same  water  supply  to  the  turbines  with  the  transformers 
connected  in  scries  and  a  line  pressure  of  30.000  volts.  In  columns 
4  and  5  of  the  table  several  mean  values  of  the  results  of  these  tests 
are  given.  These  figures  are  not  very  accurate,  on  account  of  the 
unavoidable  load  variations  due  to  the  factory  motors.     But   they 
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show,  tu-\tTtliclcH!>,  iliiii  ill  I'till  load  llu-  illni  ..|  ilu-  Inu'  >.l|l.u>I^ 
ii  nu  lunger  iIi>Iuk-(I)'  UiHCcrniblc,  uiid  tluit  the  only  clTci't  wliuli 
can  be  noticed  is  tlic  decreased  conductivity  Iush  ut  jo,oou  volt^,  m 
compared  with  i.S.niiti  volts.  These  experiment!  will  shortly  be 
repeated  with  an  urtiticial,  nun-variable  load. 

In  conclusion,  the  tinal  results  of  this  serit-s  of  tests  arc  given.  The 
letters  refer  to  the  following :  Generator  speed  A',  exciter  current  in 
amperes  i,,  combined  pressure  in  volts  li,,  current  in  amperes  Jx,  kilo- 
\valt.s  II',,  cos  01)  current  strength  at  beginning  of  line  Ja  and  at  end 
of  line  J't'.  also  the  tertiary  low-pressure  II,,  and  the  tertiary  current 
Jt  the  watt  delivery  //'..  i:>s  dt  of  the  transfornierb  in  the  secondary 
station. 
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I.  Scries  I  and  2  reveal  the  important  fact  by  observing  the 
ditTorcnce  in  watt  losses;  that  the  loss  on  the  line  rapidly  increases 
a?   the  pressure  is  increased,  beinji  i   k\v   at  20,000  volts,  4  kw  at 


FIG.   8. — FRONT  OF   SPECIAL   SWITCHBO.ARD. 

30,000  volts,  10  kvv  at  40,000  volts.  How  much  this  loss  may  be 
reduced  by  increasing  the  size  of  the  insulators,  has  not  yet  been 
determined  by  experiments. 

2.  The  charging  current  of  the  line,  shown  in  column  2,  agrees 
with  the  calculated  current,  when  the  capacity  C  of  one  phase  of  the 
Ime  condenser  is  calculated  by  the  well-known  formula, 


/.  10" 


18  lo^.  flat.— 


Micrcfaraa, 


hi  which  d  is  the  distance  between  wires.  /  the  length  of  the  wires 
in  cm,  and  r  the  radius  of  the  wire  in  cm.  Making  /  =  22.10°,  d  ^ 
50,  r  =  0.2,  then 


C   = 


=  11.22  Microfarad. 


1 S  log.  nat.  250 
From  this  the  current,  /:,  at  the  pressure  E-.  and  50  periods  is; 


I  he  luic  pu  lur,  L:,,  nuist  be  calculated  from  the  primary  low 
piesstire,  llx,  of  the  transfoiniers  according  to  the  tran& 
furmaliun  ratiu  of  the  transfurmers  connected  in  series, 
which  is  1  :  (j  X  i5-4>'  1"  cunscijuencc  of  the  negative 
phase  difTerrnce  between  the  charging  current  strength  :ind  the 
pressure,  there  is  an  increase  of  pressure  in  the  transformers.  This 
increase  was  determined  by  a  separate  serie.N  of  tests  with  the  aid 
of  a  test  transformer.  In  the  third  series  of  the  tests,  in  which  the 
line  pressure  may  be  determined  from  the  tertiary  pressure,  /:•,  in 
(he  secondary  station,  according  to  the  transformer  ratio  at  that 
place,  I  :  (j  X  53t>)i  there  is  a  pressure  increase  in  the  primary 
transformers  due  to  the  charging  current  alone,  up  to  12  per  cent. 
of  the  primary  pressure.  In  series  2,  therefore,  the  line  pressure, 
E,  =.  I.I  ,jo8  /;■.  For  Ei  =  100,  E,  =■  34,000.  J,  was  observed  as 
1.25  amperes,  and  was  calculated  by  the  above  formula  to  be  Jj  = 
1.36  amperes.  Series  1,  2  and  3  clearly  show  the  elTcct  of  the  negative 
phase  difTerencc  between  charging  current  and  pressure  on  the 
magnetic  field  of  the  generator,  as  for  the  same  generator  pressure 
in  series  2  and  3  a  much  smaller  exciter  current  was  reiiuircd.  The 
generator  pressure  in  series  2  was  for  the  same  excitation  as  that 
in  series  i,  from  1.5  to  2  limes  as  great.  The  extent  of  this  value 
naturally  depends  primarily  upon  the  pressure  variations  of  the 
generators  when  loaded  and  upon  the  relation  between  the  charging 
current  to  the  normal  load  current  of  the  generators,  which  was 
very  unfavorable  in  these  no-load  tests  in  which  only  one  generator 
was  used  for  charging.  Series  3  clearly  shows  the  magnetizing 
current  of  the  transformers  has  the  opposite  direction  from  that  of 
the  charging  current  of  the  line,  because  in  spite  of  the  addition  of 
the  four  transformers  in  the  secondary  station  the  total  generator 
current,  Ji,  is  smaller  than  in  series  2,  in  which  the  line  pressure 
was  considered  without  the  secondary  station.  This  effect  is  also 
evidenced  by  the  large  difference  between  cos  0  in  the  series  2 
and  3.  As  the  charging  current  at  normal  pressure  is  small  in  com- 
parison with  the  normal  line  current  at  full  load,  it  is  to  be  expected 
that  its  effect  cannot  be  observed  at  normal  load  conditions.  Also 
the  conductivity  losses  at  the  high  pressure  of  30,000  volts,  which 
are  shown  in  series  2  and  3,  cannot  be  eliminated  with  certainty  at 
;^jrmal  loads.  The  ohmic  resistance  of  the  line  is  31  ohms  for  one 
phase,  the  conductivity  loss  at  500  k.v.a.  and  15,000  volts,  is  37  kw 
and  9.3  kw,  at  30,000  volts,  so  that,  after  deducting  3.5  kw,  which 
are  the  losses  due  to  discharges,  etc.,  there  is  a  gain  of  24  kw  in 
favor  of  30,000  volts  over  15,000  volts.  The  large  difference  of 
375-315  kw  in  IVa  in  series  4  and  S  was  probably  due  to  the  fact  that 
the  service  conditions  were  not  exactly  alike.  The  instruments  used 
to  determine  currents  Ji,  /a  and  t  are  not  very  accurate,  and  the  results 
are,  therefore,  not  strictly  correct.  The  main  pressure  was  not 
increased  from  15,000  to  30,000  for  purely  economic  reasons,  and  it 
matters  little  to  the  Oerlikon  Company  how  many  kw  more  are  now 
transmitted  from  Hochfelden  to  Oerliken  than  formerly,  but  the 
object  was  to  gain  experiences  and  data  with  transmissions  at  very 
high  pressures,  in  order  to  be  able  to  undertake  to  install  and  guar- 
antee with  a  commercial  certainty  installations  operating  at  30,000 
volts. 

The  above-described  investigations  served  to  give  a  general  survey 
of  actual  working  conditions  of  this  installation,  but  very  soon  effects 
V  ere  noticed  which  required  an  extension  of  the  experiments.  In 
testing  a  number  of  three-phase  motors,  which  were  connected  to 
the  line  in  the  test  room  of  the  factory,  it  was  noticed  that  there 
appeared  very  undesirable  unsymmetry  in  the  three  phases.'  There 
is  perhaps  no  more  sensitive  device  for  the  detection  of  the  smallest 
amount  of  deviation  from  symmetry  in  a  multiphase  system  than  an 
absolutely  symmetrically  wound  induction  motor  operating  without 
a  load,  and  in  which  the  watt  and  current  consumption  are  measured 
in  every  phase.  At  the  slightest  disturbance  of  the  symmetry,  which 
no  commercial  instrument  can  detect,  there  is  a  decided  difference 
in  the  watt  consumption  in  the  various  phases  of  an  empty  running 
motor,  which  frequently  even  varies  the  sign,  while,  for  example, 
the  magnetizing  current  of  the  motor  at  rest  with  open  rotor 
circuits  is  practically  absolutely  symmetrical.  After  all  generators 
and  transformers  of  the  installation  were  found  to  be  practically 
symmetrical  alone  and  together  at  all  pressures,  because  a  connected 
empty  running  induction  motor  took  the  same  energy  and  current  in 
all  three  phases,  it  was  show'n  that  when  the  line  was  connected  the 
energy  consumed  by  the  three  phases  of  the  motor  began  to  vary,  and 
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the  variation  was  greater  at  30,000  volts  than  at  15,000  vohs,  and 
greater  at  no  load  on  the  installation  than  with  a  load.  The  unsym- 
metry  of  the  line  appears,  furthermore,  greater,  the  greater  the  drop 
of  pressure  of  the  generators  and  transformers  to  which  the  line  is 
connected.  It  was  greatest,  for  example,  when  the  30,000-volt  line 
was  connected  to  a  generator  and  two  transformers  in  the  Hochfelden 
primary  station  connected  in  series,  when  the  distributing  circuits 
and  the  steam-driven  dynamo  in  the  Oerlikon  secondary  station  were 
disconnected.  An  empty-running,  igo-volt,  three-phase  motor,  of  a 
normal  capacity  of  12  hp,  connected  to  the  transformers,  showed, 
during  clear  weather  and  at  a  combined  pressure  of  230  volts,  the 
following  results : 

Current.  Watts. 

Phase   I    10.7  — 18 

Phase  II 6. 5  -|-303 

Phase  III   II. 6  +627 

Total  912 

Smaller  motors  showed  similar  results  and  preferably  a  small  Yz- 
hp  controller  motor  was  used.     In  testing  the  three-line  wires,  the 


perfectly  for  conniiercial  reasons.  After  this  change  had  been  made, 
the  same  motor  was  tested  under  similar  conditions,  there  being  .1 
rainfall  in  this  case,  and  at  a  combined  pressure  of  230  volts,  the 
following  results  were  obtained: 

Current.  Watts. 

Phase  I  10.2  +417 

Phase  II   9.0  4-138 

Phase  III  8.1  -f36o 

Total   915 

Comparing  this  table  with  the  previous  one,  it  is  seen  that  there 
is  a  decided  improvement  in  the  symmetry.  It  should  be  stated 
again  that  the  symmetry  of  the  three  phases,  by  connecting  the 
same  motor  to  the  several  generators  and  transformers  without  con- 
necting the  line,  and  also  the  symmetry  of  the  motor  at  rest  with  open 
rotor  circuit  with  the  line  connected,  was  absolutely  accurate,  as 
far  as  measuring  instruments  could  determine  it,  and  as  the  following 
tests  will  show,  the  insulation  and  capacity  of  the  three-line  wires 
measured  by  themselves  showed  no  appreciable  deviations.     In  the 


Fig.   9, 

charging  current  and  watts  were  about  the  same  in  all  three  phases. 
The  disturbance  of  the  symmetry  of  the  installation  to  which  an 
empty-running  motor  was  connected  must,  therefore,  have  been  due 
to  the  unsymmetry  of  the  line,  which  could  not  be  detected  with  ordi- 
nary measuring  instruments. 

As  the  three  wires  form  the  corners  of  a  right-angle  triangle,  two 
wires  being  suspended  hori/^ontally  next  to  each  other,  and  the  third 
one  vertically  below  one  of  the  upper  wires,  this  disturbance  of  the 
symmetry  could  only  be  due  to  this  unsymmetrical  arrangement. 
It  was  finally  shown  that  by  exchanging  the  connections  of  two-line 
wires  to  the  generator  terminals,  to  which  the  motor  was  connected, 
the  watts  were  changed  in  the  phase  in  which  the  line  wire  was  not 
changed,  so  that  the  difference  in  the  motor  phases  could  be  varied 
at  will  by  making  various  line-phase  variations.  The  next  step  was 
to  so  suspend  the  three  wires,  that  the  line  was  divided  into  three 
sections  of  about  the  same  length,  and  the  three  wires  of  any  one 
section  were  connected  to  the  wires  in  the  adjoining  one  in  cyclfc 
order.     The   division   into    sections   could   not   be   carried   out   verv 
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main  pressure  also  no  variations  of  the  three  phases  could  he  detected 
V.  ith  certainty. 

From  this  the  lesson  may  firstly  be  drawn  that  in  testing  three- 
phase  motors  the  symmetry  of  the  entire  system  should  be  carefully 
investigated,  although  the  ordinary  instruments  may  not  indicate  any 
disturbance.  Tests  to  determine  the  extent  of  the  various  phase 
differences  and  the  relation  between  these  probably  very  small  devia- 
tions and  the  behavior  of  the  motor,  have  not  been  concluded. 

.'Mready  during  the  preliminary  tests  there  were  noticed  at  times 
large  variations  in  the  data  regarding  the  energy  loss  on  the  line, 
which  led  to  a  repetition  of  the  experiments,  until  the  relation  of 
this  energy  loss  to  the  weather  conditions  could  be  definitely  deter- 
mined. Finally  a  regular  testing  table  was  set  up  in  the  Oerlikon 
station,  in  order  to  test  the  line  losses  during  the  noon  hour,  when 
the  power  load  was  taken  off.  The  steam-driven  dynamo  at  Oerlikon, 
with  the  transformers  in  the  secondary  station,  served  as  a  source  of 
current,  the  transformers  at  the  Hochfelden  primary  station  were 
taken  out  of  the  circuit,   and  then   the  energy  consumption  of  the 
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MAomlaiy  lr.nislurinei<i  vviiliDiii  the  liiu'  wjia  niciisurcil  at  ilifTcrciit 
pressure*,  aiul  then  the  saiiic  mia-.iiifmciit>  wrrc  iiwulc  willi  watt- 
iiiitcr  and  ainmcti-r,  witli  the  hue  loniiectcil.  The  dilTcrcncc  gha 
the  various  losses  on  the  line,  after  the  small  ohniic  losses  have  been 
I'.eilueted.  As  the  line  loss  is  nenerally  but  a  small  projiortiou  of 
the  transformer  losses,  the  measurements  nmst  be  made  with  ureat 
cure,  and  almxe  all  the  generalur  must  be  evenly  regulated.  The 
Series  coil  of  the  wattmeter  and  the  annneler  may  be  inserted  into 
each  pha.se  without  breaking  the  circuit  by  means  ..f  a  special  switch- 
board, and  the  shunt  coil  can  be  inserted  either  between  the  neutral 
pomt  of  the  Kcneralor  and  the  various  circuit  phases  or  wati  measure- 
ments by  the  two-wattmeter  method,  between  two  circuits.  By 
means  of  a  special  switch  the  wattmeter  reading  may  be  reversed. 
This  board  is  shown  in  Figs.  7  and  8.  The  watt  measurement  with 
or  without  line  for  each  point  may  be  made  by  the  two-wattmeter 
method  and  subse(|uently  in  each  separate  phase.  In  the  following 
table  the  results  of  two  sets  of  tests  arc  given  with  the  four  old 
three-phase  transformers,  the  tirst  set  having  been  made  on  February 
4,  ujoj,  during  a  light  snow  fall  and  a  temperature  of  1.5",  the  second 
set  on  March  11,  with  a  clear  sky  and  a  temperature  of  5°,  but  after 
a  iiii;ht  frost  of  —  4°.  The  current  was  measured  in  the  same  circuit, 
in  which  the  scries  coil  of  the  wattmeter  was  located.  The  number 
of  periods  in  each  test  was  50. 

TEST  OX  KliUKlWUV  4,  190;. 
(Slight   Snow    Kail.      Temp,   -fi.s".) 

Current  Amp.       Watt  meter  read'g    K.W. 


16.3 


24.1 
j6.6 
j8.6 
30.1 
J-'.4 
33-5 

17.0 

19.6 

23.8 

27-3 

29 

31 


Pressure 

00   volls 

16.8 

JO. 3 
24.1 
26.6 
28.6 
30.1 
32.4 
33-5 


17 

19.6 

23.8 

27.3 

29 

31 

32-5 

33-8 


X 
16.8 
20.3 
24.1 
26.6 
28.6 
30.1 
32.4 
33-5 

17 

'9-6  75 

23.8  103 

27.3  129 

29  143 

31  163 

32.5  182 

33-8  194 


60 


49-5 

51 

52.5 

60 

76 
104 
130 
•44 
•57 
180 
•95 


30 

38 

43 

47 

49-5 

50.5 

52.5 

60 

"7 
104 
•30 
•45 
•57 
182 
196 


7-7 
•  4  1 
18.9 
22.3 
26.2 
39.1 
32.7 
345 

5.6 
7.3 

1 1.2 

15 

16.8 

20 

22.1 

238 


24.9 
28.7 
31.2 


8.1 

12 
16.2 
18.2 
20.2 

25-7 


10. a 

14.9 

19.8 

24.9 

28.8 

3' 

34-7 

36.8 

5-9 
8.6 
12. 1 
•  6.3 
.8.5 
20.1 
24 
25.9 


Total 

6 

8.8 
II. 7 
14.4 
16.7 
18.2 


6.6 
9.6 


28 
30-4 


Remarks 

Ditliout 
line. 

Four  old 

transformers. 

Wattmeter 

constant : 

200. 


With 
line. 

Wattmeter 

constant: 

400. 


(Cloudless   Sky. 
Pressure 

•  000   Volt  X 

I.       II.       III. 
12         12         12 

•  4.7 
•7  3 
20.1 
233 
253 
27 
28.6 


TEST   ON    MARCH    11,    1902. 
Temp.   +   5°.    I'rcccded  by  Night  Frost  of  — 4°.) 
Current  .\iiip.     Wattmeter  Read'g     K.W. 


II.      III. 


13.4 
"4-7 


30.5 
3^-3 


•  4-7 
•7-3 
20. 1 
233 

25-2 

27 

28.6 

30.1 

32.2 

34-9 
■3-4 


27 

29-5 

30.5 

32.3 

34 


14.6  20 

>7.2  J3 

20.2  25 

23.3  28 
25-3  30 
27  35 
28.6  40 
30.1  43 

32.3  47 
.14-9  49 

'3-3  30 

'4-7  43 

■7.5  56 

20.9  72 

233  91 

253  107 

27  116 

295  ^44 

30.5  153 

32.4  147 
34  200 


18 


18 


I. 
4-9 


42        26.2 


3>.8 
34-5 


38  38 

45  44 

75  76 

91  91 

108  108 

116  115 

•45  "45 

154  154 

176  176 

204  206 


8.4 
1 1. 1 

15.4 
19 

22.5 
24.6 
30.7 


II. 


14.8 
19.4 
21.8 

26 

28.3 

3> 

34-5 

37-3 

7.8 

9 
•2.3 
16.9 
20.3 
24.9 
26.7 
33-3 
17.1 
19.4 
21.5 


5-4 


III 

5 

8 

•1-3 
14.9 
19.7 
21.5 
25.8 
28.2 
30.8 
34-5 


12.2 

•7-8 

21. 1 

259 

27-5 

34-2 

■7-7 

20 

22.1 


Total       Remarks 


Without 

line. 


4-7 
6.6 
8.5 
II. 4 
12.6 
15.1 
16.5 
18.1 
20.2 
21.8 

4-4 

5 

7.1 
10. 1 
12 
14.6 
15-8 
19.6 
20.3 
22.7 
25.6 


Four   old 
transform- 
ers. 


With 

line. 


Wattmeter 

constant : 

200. 

Wattmeter 
constant : 
400. 


Similar  experiments  were  made  under  various  weather  condi- 
tions. The  current  and  energy  are  graphically  plotted  as  a  function 
C'f  the  high  tension  with  and  without  line  and  the  difference  between 
the  two  ordinate  values  is  obtained  for  each  pressure  value.  From 
this  difference  the  small  copper  losses  in  the  transformer  and  line 
are  subtracted. 

The  following  table  is  compiled  from  the  various  tests  made : 


TABLE   OF  WATT  LOSSES. 


Loss  in  kilowatts 


Weather 

Ooudless   sky;    quite    dry 

Cloudless  sky;  frost  during  previous 

night     

Snow  fall  with  small  flakes;  temp,  below 


:u 


-+-25°           0.6  0.75  0.9  I.O 

-1-5°            0.68  1.05  1.8  3.1 

— 4°            2  1.4  2.2  3.5 

1-3  2.0  3.0  4.2 


Clear  air,  cloudy;  several  hours  pr^ious 

light  rain    +7 

Snow  fall  with  light  flakes;  temp,  above 

°°     -l-i-5°       15         2.7  4,9         8.7 

The  remarkable  feature  of  these  tests  is  the  connection  between 
the  charging  current  and  the  line  watts.  The  current  increases  more 
quickly  than  the  pressure,  so  that  the  quotient  obtained  by  dividing 


current  by  prcsstirc,  wliich  was  employed  above  in  the  calculation  of 
the  line  capacity,  is  not  constant,  but  increases  rapidly  with  the  pres- 
sure. That  the  measured  current  strength  in  the  low-pressure  wind- 
nig  of  the  transformers  is  nearly  proportimial  to  the  high-tension 
iiirrcnl  in  the  line,  except  for  the  small  inlluence  of  the  magnetizing 
current,  was  deiernnneil  by  sep.irate  measurements  of  the  line  cur- 
reiil.  It  should  be  stated  that  the  current  meastircmenis  were  not 
\cry  accunitely  made,  because  the  ammeter  scale  was  not  sulliciently 
acciirale  for  all  valties  of  the  ctirrent.  In  all  tests,  however,  the 
s;ime  errors  are  present.  If,  for  example,  the  apparent  cajiacity  is 
ligured  m  the  .diuve  tests  with  the  power  factor  (cos  0)  from  the 
(|Uotient  obtained  by  dividing  current  by  pressure,  we  obtain  the  fol- 
lowing table: 

TEST  I.— WITH    LINE. 
•  7  19.6       23.8         37.3       ag  31  33.5       33.« 

0.4         0.39       0.355       0-33       0.33       0.30       0.29       o.j8 
0.21        0.23       0.34         0.38       0.39       0.31       0.33       0.34 

TKST  II.— WITH    LINE. 

I're».   louo    ^    1J.4      M.7      17.3     20.8     23.3      25.3     27         39.5      30.5     33.3      34 
Cos.  ....      0.55     0.47     0.43     0.40     0.3s     0.33     0.31     0.28     0.37     o.ii     0.23 

Cap.   M.  F.   .     0.16     0.16     0.19     0.21     0.33     0.35     0.3$     0.28     0.39     0.33     0.35 

These  tests,  using  the  new  transformers,  gave  considerably  differ- 
ent results. 

Comparing  these  tests  with  those  shown  in  the  first  table  in  this 
paper,  in  which  one  generator  and  two  transformers  of  the  priinary 
station  at  Ilochfelden  were  used  as  a  source  of  current,  it  will 
be  seen  that  in  scries  2  of  that  table  the  power  factor  gradually  rises 
ivith  the  increasing  pressure,  while  the  apparent  capacity  remains 
almost  constant.  The  last  tests,  in  which  the  Ocrlikon  steam-driven 
dynamo  is  used  as  a  source  of  current,  therefore  show  that  with 
increasing  pressure,  the  current  curve  of  the  generator  is  changed, 
the   peaks    being    higher    with    higher   pressures.      The   Hochfelden 
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FIG.  10. — CURVES  SHOWING  RELATIVE  VALUES  OF  THE  THREE  PHASES. 

generator  varies  from  the  Oerlikon  generator  by  having  its  e.m.f. 
curve  follow  very  closely  the  ordinary  line  curve.  The  Oerliken 
generator  has  well-defined  peaks  of  triple  the  periodicity.  These 
effects  are  generally  known,  but  for  this  case,  having  been  observed 
ill  actual  practice,  some  originality  may  be  claimed.  The  curves 
shown  herewith  show  the  variations  of  the  terminal  pressure  of  the 
generator,  (i)  with  line  at  34,000  volts,  (2)  with  line  at  18,000 
volts,  (3)  without  line  at  34,000  volts. 

It  is  to  be  expected  that  to  these  data  which  cover  the  two-year 
experimental  period,  further  information  will  be  added  as  time  goes 
on,  and  new  experiences  will  be  gained  by  the  operation  of  the  50,000- 
volt  line,  which  will  soon  take  place.  The  possession  of  such  a 
transmission  line  is  of  great  value  to  the  Oerlikon  Company,  which 
must  be  evident  to  all  who  have  read  the  above  and  other  articles 
on  the  same  installation. 


Message  Time  Limit. 


At  the  Interstate  Independent  Telephone  Association,  Mr.  H.  E. 
Ralston,  of  Maitland,  Mo.,  read  a  paper  which  strongly  argued  in 
favor  of  enforcing  the  message  time  limit  in  toll-line  business,  and 
condemned  any  system  of  flat-rate  charges.  He  said  that  the  more 
he  has  to  do  with  telephone  business,  the  more  he  thinks  that  meas- 
ured service  should  be  adopted  for  all  cases,  even  to  the  smallest  ex- 
changes ;  and  that  if  he  could  begin  over  in  his  territory,  he  would 
only  place  telephones  on  these  terms.  Those  who  would  object  are 
of  the  type  who  are  after  something  they  do  not  want  to  pay  for, 
and  they  should  not  be  encouraged.  He  suggested  that  if  the 
majority  of  messages  are  of  three  minutes'  duration,  the  minimum 
of  three  minutes  should  be  adopted,  or  if  five  minutes  is  the  average, 
that  should  be  the  limit;  in  either  case  there  would  be  no  real  cause 
for  complaint  on  the  part  of  the  public. 


January  3,  1903. 
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Analysis  of   Wireless   Telegraph  Systems  in  1902. 


15 V  A.  Fkedekick  Collins. 

IN  former  articlci  in  the  Electrical  World  and  Engineer  I  de- 
scribed a  number  of  foreign  and  domestic  system  of  wireless 
telegraphy  and  have  pointed  out,  in  so  far  as  possible,  the  differ- 
ence in, the  theories  upon  which  they  are  based,  as  well  as  those  ap- 
parent in  the  electrical  and  mechanical  construction  of  the  appa- 
rMus. 

In  view  of  the  recent  litigation  in  Germany,  in  which  the  Braun 
and  Slaby-Arco  systems  figured  so  prominently,  and  that  now  pend- 
ing between  the  Marconi  and  De  Forest  companies  in  the  United 
States,  it  would  seem  of  interest  to  compare  the  various  methods  and 
appliances  and  show  wherein  a  similarity  exists  between  them.  In 
a  comparative  analysis  of  this  nature,  it  may  be  necessary  to  delve 
occasionally  into  the  history  of  the  art  and  to  classify  the  types  of 
instruments  employed,  as  both  will  have  a  vital  bearing  on  the  ulti- 
mate decision  which  may  be  handed  down  by  the  courts. 

The  various  hypotheses  advanced  by  inventors  to  account  for  phe- 
nomena or  apparatus  constructed  upon  theoretical  data  which  cannot 
be  proven  to  be  based  on  fundamental  and  well-established  facts,  will 
not  play  very  important  parts  in  the  coming  wireless  suits.  And  the 
construction  of  the. instruments  will  form  the  principal  object  or 
argument  in  which  the  question  of  discovery  and  invention  will  be 
centered  on  a  very  limited  number  of  component  parts — perhaps  only 
two  or  three — of  those  on  which  rests  the  problem  of  transmission 
without  wires. 

In  classifying  the  different  systems  in  order  to  compare  them,  it 
is  evident  that  the  start  must  be  made  with  the  first  operative  wire- 
less telegraph,  designed  by  Marconi  in  1896.  This  treatment  will 
embrace  the  work  of  Marconi,  Lodge,  Slaby-Arco,  Braun,  Fessenden. 
Guarini,  Ducretet  and  De  Forest,  and  may  be  divided  into  two 
general  classes — namely,  A,  syntonized  wireless  telegraphy,  and  B, 
non-syntonized  wireless  telegraphy ;  and  these  into  two  sub-classes : 
C,  oscillators  and  resonators  having  grounded  arms,  and  D,  oscilla- 
tors and  resonators  which  arc  not  grounded.  Subdivisions  of  these 
classes  resolve  the  transmitting  apparatus  into  (a),  generators  of 
the  induction-coil  type;  (&),  generators  of  the  transformer  type; 
(r),  oscillators  connected  in  series  with  the  antennae  and  ground; 
(rf),  oscillators  operating  through  transformers;  {e),  oscillators  of 
the  open-circuit  type;  {f),  oscillators  of  the  closed  circuit  type; 
(g),  oscillators  of  the  compound-circuit  type;  (/t),  transmitters 
having  tuned  internal  circuits,  and  {i) ,  transmitters  which  are  non- 
tuned. 

The  electric  wave  system,  or  resonator,  is  usually  similar  to  that 
of  the  oscillator,  though  the  function  of  the  former  is  diametrically 
opposite  to  that  of  the  latter  in  that  electric  oscillations  set  up  in 
an  emitter  radiate  electric  waves,  and  the  waves  impinging  on  the 
electric  wave  resonator  are  transformed  into  electric  oscillations. 
Receivers  may  be  sub-classed  as  follows:  (a"),  receivers  with  tuned 
internal  circuits;  (b'),  receivers  with  non-tuned  circuits;  (c'),  open- 
circuit  resonators;  (rf').  closed-circuit  resonators;  (e')  compound- 
circuit  resonators;  (/*),  electric  wave  detectors  connected  in  series 
with  antennae  and  ground;  (g')  electric  wave  detector  operated 
through  transformers;  (/t^)  receivers  employing  coherers;  (i^)  re- 
ceivers employing  anti-coherers;  (/'),  receivers  employing  magnetic 
wave  detectors;  {k^) ,  receivers  operating  Morse  registers,  and  (/*), 
receivers  operating  telephones. 

The  first  Marconi  apparatus  involves  the  fundamental  principles  of 
wireless  telegraphy,  and  belongs  to  the  B  C  classes  of  non-synchron- 
i/cd  instruments  having  grounded  oscillator  and  resonator  arms.  It 
consists  essentially  of  a  transmitter  having  for  its  generator  an  in- 
dr.ction  coil,  (a)  ;  but  the  specifications  in  Marconi's  patent  do  not 
limit  its  operation  to  a  coil,  but  state  broadly  that  it  may  be  re- 
placed by  any  other  source  of  high-tension  electricity  (b).  The 
oscillator  is  in  series  with  the  antennae  and  ground  (c),  and  is  of 
the  open-circuit  type,  {e) .  It  is  not  tuned  to  any  periodicity  of  os- 
cillation except  that  it  is  in  natural  tune  with  any  other  receiver 
which  may  be  grounded,  as  referred  to  in  my  recent  article'  in  these 
columns. 

The  meaning  intended  to  be  conveyed  by  a  non-tuned  circuit  os- 
cillator, or  resonator,  is  that  the  apparatus  is  constructed  without 
regard  to  the  period  of  oscillation  set  up  in  the  emitter,  the  length 
of  the  waves  propagated  or  the  frequency  of  oscillation  created  in 


ihe  resonator  by  the  incoming  waves.  A  tuned  internal  circuit  re- 
fers more  especially  to  circuits  of  more  or  less  complex  apparatus 
of  recent  origin  relating,  especially  to  syntonic  devices  in  which  there 
are  two  circuits,  both  of  which  must  be  in  tune  with  the  other,  or 
in  which  the  oscillations  are  transferred  before  emission  from  the 
oscillator  or  after  reception  by  the  resonator. 

The  Marconi  receiver  forming  the  opposite  part  of  the  above 
transmitter  is  necessarily  of  the  B  C  and  the  b'  sub-class,  having 
a  non-tuned  resonator ;  it  operates  by  means  of  an  open-circuit  re- 
sonator, c\  the  antenna:  and  ground  of  which  are  in  series  with  the 
coherer  /^,  thus  conforming  with  /i'  k\  The  apparatus  is  shown  in 
the  diagram.  Fig.  i,  the  letters  corresponding  to  those  preceding  the 
classes  and  sub-classes. 

The  Lodge  system  of  syntonic  wireless  telegraphy  was  the  first 
which  aimed  at  selective  signaling,  and,  therefore,  represents  a  new 
distinctive  class,  which  we  shall  call  A,  and  likewise  establishes  a 
precedent  in  the  art  by  eliminating  the  earth  from  the  oscillator  and 
resonator,  which  fulfills  the  sub-class  D.  The  transmitter  operates 
by  means  of  an  induction  coil,  (a),  the  oscillator  system  is  of  the 
open-circuit  type,  (<?),  and  to  preserve  the  uniformity  of  the  os- 
cillator system  that  the  wave  emitted  may  follow  a  sine-wave  law, 
both  arms  have  the  same  values  of  induction  and  capacity,  which  is 
not  possible  when  so  great  and  unequal  damping  coefificient  as  the 
earth  is  loaded  on  one  arm  of  the  oscillator.  The  great  advantage 
of  this  arrangement  is  to  permit  true  selective  tuning  between  instru- 
ments, and  the  great  disadvantage  in  this  case  of  eliminating  the 
earth  as  a  resonant  factor  is  that  the  distance  over  which  it  is  oper- 
ative is  exceedingly  limited. 

The  tuning  is  accomplished  by  varying  the  capacity  areas  and  the 
inductance  coils,  shown  in  Fig.  2.  But  the  greatest  point  of  inter- 
est in  the  Lodge  invention  lays  in  the  construction  of  the  resonator 
system  of  the  receiver.     It  will  be  observed  by  referring  to  the  dia- 
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•"Hertzian  Waves  and  Wireless  Telegraphy."  September,   1902. 


FIG.    I.— FIRST   MARCONI  WIRELESS      FIG.  2.— LODGE  TUNED  SYSTEM  WITH- 
TELEGRAPH.  OUT  GROUND. 

gram  that  the  resonator  is  of  the  compound-circuit  type,  {e'),  and 
in  the  sub-class,  (n*),  having  a  tuned  internal  circuit — connected 
with  the  coherer — and,  (g'),  which  is  operated  through  a  trans- 
former. This  device  renders  the  actions  of  the  oscillations  set  up 
in  the  resonator  independent  of  the  instability  of  the  coherer  through 
its  varying  changes  of  resistance  and  capacity.  This  is,  in  my 
opinion,  one  of  the  greatest  improvements  in  the  original  resonator, 
and  upon  this  point  legal  complications  will  undoubtedly  ensue,  since 
the  Slaby-Arco,  Marconi,  Braun,  Guarini  and  De  Forest  apparatus 
employ  this  transformer  device ;  yet  there  are  in  these  systems  a  cer- 
tain difference  which  may  or  may  not  make  them  amenable  .to  the 
claims  of  Lodge,  according  to  the  interpretation  of  the  patent  claims 
of  each.    The  receiver  operates  a  Morse  register. 

The  Slaby-Arco  system,  shown  in  Figs.  3  and  4,  has  two  forms  of 
transmitters  and  a  receiver.  The  transmitter,  3,  was  designed  to 
send  out  waves  of  a  prearranged  definite  length,  but  both  from  theo- 
retical and  practical  considerations  it  was  supplanted  by  the  type  4. 
It  is  well  known  to  those  versed  in  the  art  that  electrical  resonance  is 
extremely  difficult  to  obtain  by  means  of  high-frequency,  high-poten- 
tial currents  in  the  resonator  when  there  are  only  two  or  three  swings 
in  the  radiator  system ;  but  as  the  oscillations  become  more  and  more 
persistent,  resonance  in  the  sending  and  receiving  systems  is  the 
more  and  more  easily  effected.  Since  persistent  oscillations  are  a 
characteristic  feature  of  closed-circuit  systems,  (f  cP),  it  follows  in 
natural  sequence  that  the  3  type  of  Slaby-.A.rco  transmitter  operates 
as  such  by  means  of  the  circuit  formed  through  the  earth,  as  by 
the  grounded  terminals  of  the  antennae  and  vertical  wire.  Whether 
or  not  this  thought  was  uppermost  in  the  minds  of  the  inventors  when 
they  designed  the  transmitter  3,  it  produces  this  effect.  It  is  postu- 
lated that  all  oscillations  of  a  frequency  capable  of  emitting  waves 
four  times    the   length    of    the    wire,    will   propagate    them   through 
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spate;  but  wlu-ii  ilu-  iK-ritulicity  of  llu-  locilljilioir  is  not  m  nine 
with  tin-  antrnnic  ilirouKli  which  they  travel,  they  arc  dissii.atcd  in 
ihe  induction  coil  or  find  their  way  to  the  earth  fhroiigh  the  second 
grounded  vertical  wire,  and  in  eitiicr  case  no  waves  are  radiated,  or 
if  any.  they  are  very  feeble.  This  transmitter  docs  not  stem  to  in- 
fringe upon  the  l..)dge  form,  but  it  evidently  encroaches  upon  tlic 
Marconi  type,  in  that  it  employs  a  grounded  wire  loading  from  the 
oscillator  and  an  aniennx  connected  to  the  opposite  side.  (c).  This 
forms  the  first  closed  circuit  oscillator  system,  hut  as  its  function 
was  primarily  described  to  emit  waves  of  a  definite  length  and  nut  to 
increase  the  number  of  oscillations  per  discharge  across  the  spark- 
gap,  it  will  probably  have  little  eflfect  on  the  validity  of  claims  made 
for  apparatus  in  which  this  is  the  express  purpose. 
The  Slaliy-.Arco  traiisiuiltor  of  the  Fi(j 
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FIG.   4. — SLABY-ARCO    MULTIPLE- 
TUNED  CIRCUIT  SYSTEM. 


compound-circuit  oscillators,  class  A,  sub-class  C,  and  sub-division  g 
and  having  a  tuned  internal  circuit,  ft.  The  arrangement  produces 
complex  phenomena,  the  theory  of  which  is  easy  to  attack  but  diffi- 
cult to  disprove.  There  are  some  clever  devices  for  obtaining  har> 
inonic  etTects  between  the  wave-emitting  antennas  and  the  high- 
trequency  current  set  up  in  the  oscillator  system.  The  inductance,  I, 
consists  of  a  few  turns  of  heavy  copper  wire,  wound  around  a  heavy 
pasteboard  bo.x  containing  a  number  of  Leyden  jars,'  by  which 
the  periodicity  of  the  oscillations  may  be  varied  within  certain  values, 
as  well  as  by  increasing  or  by  decreasing  the  resistance  by  means  of 
the  spark-gap.  3.  Ii  it  is  proposed  to  include  the  oscillator  defined 
by  I,  2,  3,  4,  5,  6  and  7,  a  closed  oscillator  system  results,  and  per- 
sistent oscillations  will  be  produced.  If  the  antennae  includes  the 
open  circuit  formed  by  5,  6,  7,  8,  then  the  oscillator  and  emitter  will 
each  have  the  good  qualities  of  the  open  and  closed  circuit,  i.  e.,  the 
persistency  of  oscillation  of  the  closed  circuit  and  the  wave-emitting 
qualities  of  a  damped  open-circuit  oscillator.  The  inductance  coil,  6, 
serves  to  obtain  and  maintain  a  greater  accuracy  of  adjustment  of  the 
coefficients  of  inductance  and  capacity  betw^een  the  antennse  and  the 
tuned  internal  circuit,  /i,  making  the  frequency  of  oscillation  corre- 
spond in  both  circuits.  The  transmitter  includes  an  ordinary  in- 
duction coil,  a  key  with  a  magnetic  spark  blow-out  and  mercury  tur- 
bine interrupter. 

The  Slaby-Arco  receiver  is.  Fig.  4,  constructed  upon  similar  lines 
to  the  transmitter,  being  a  compound-circuit  resonator,  (r"),  of  the 
A  C  type,  having  tht^  internal  closed  circuit  in  tune  with  the  external 
open  circuit,  and  these  syntonized  with  the  transmitters,  in  so  far 
as  additional  inductances  and  capacities  can  be  made  to  a  grounded 
resonator  with  a  grounded  transmitter,  the  object,  of  course,  being 
to  produce  a  selective  syntonic  system.  A  coherer,  (/t^),  is  con- 
nected in  series  with  the  antennas  and  ground,  although,  according 
to  the  Slaby  theory,  it  does  not  follow  the  sub-class,  f,  since  he 
postulates  the  two  circuits  are  separate  and  distinct.  A  Morse  regis- 
ter operating  through  a  polarized  relay  and  actuating  the  decohering 
device  makes  it  amenable  to  the  k^  class. 

The  element  of  similarity  between  the  Slaby-Arco  and  the  pre- 
viously described  system  of  Marconi  is  that  of  employing  a  vertical 
wire  in  both  the  transmitting  and  receiving  instruments,  and  pro- 
viding grounds  oppositely  disposed  to  the  antennae  with  the  spark- 
gap  and  coherer  intervening — although  this  statement  is  open  to 
criticism  insomuch  as  in  the  case  of  the  receiver  the  antennae  and 
closed  circuits  are  grounded  at  the  same  point. 

The  Slaby-.\rco  resembles  the  Lodge  system  in  the  use  of  in- 
ductances in  tuning  the  individual  instruments  and  syntonizing  the 
two  station  sets  collectively.  A  further  resemblance  to  the  Marconi 
and  Lodge  instruments  is  in  the  fundamental  principle  utilized  in 

•  Slaby-Arco  Wireless  Telegraph  Apparatus,  Electrical  World  and  En- 
gineer,   May    I,    1902. 


l>iiidiKiiiK  ihf  (iscillaiKMis  liy  a  KuhnikorfT  coil,  (a),  and  a  spaiU- 
gap,  and  receiving  the  waves  by  means  of  u  coherer,  (h),  and  liy 
translating  the  impulses  into  Morse  dots  and  dashes  by  a  register. 
(k'),  acting  thiuugli  the  desired  circuit  of  a  relay. 

The  syntonic  wireless  transmitter  of  Marconi  is  in  a.  few  features 
like  that  of  the  Slaby-Arco.  Uiie  is  evidenced  in  connecting  one  side 
of  the  oscillation  lu  the  antenna-,  which  is  grounded  precisely  as  it 
is  ill  the  Slaby-Arco,  but  the  Marconi  is  not  a  compound  oscillatDf, 
neither  may  it  be  said  to  be  an  open  or  closed  oscillator,  but  rather 
a  cross  between  them.  The  .system  is  of  Ihc  A  C  class,  and  consists 
of  two  concentric  cylinders.  Fig.  5,  of  large  dimensions,  which  serve 
as  the  antenn.T.  This  is  intended  to  and  would  give  persistent  os- 
cillations, were  it  not  for  the  inner  one  being  weighted  with  the 
capacity  of  the  earth,  when  it  would  resemble  a  magnified  edition 
of  the  Lodge  syntonic  jar  emitter  which  has  a  closed  circuit,  liiit 
.Marconi  evidently  does  not  consider  it  as  such,  since  he  was  the  first 
to  point  out  the  defect  of  Slaby's  first  transmitter  which  formed  a 
closed  circuit.  Assuming  that  it  has  wave-emitting  properties  greater 
than  a  closed-circuit  oscillator,  it  must  follow  that  the  air  core  separ- 
ating the  two  cylinders  is  considerably  greater  in  projiortion  to  its 
size  than  the  proportional  thickness  of  the  dielectric  separating  liie 
coatings  of  the  Leyden  jar,  or  that  the  earth  has  a  tendency  to  damp 
out  the  oscillations  to  a  certain  extent,  or  both;  but  taking  this  for 
granted  and  crediting  the  logical  deduction  that  such  an  apparatus 
will  give  persistent  oscillations,  it  follows  as  a  natural  sequence  tiiat 
it  is  a  combination  of  devices  for  producing  a  compound  effect  of 
e-  f-  e- 

The  syntonic  wireless  receiver  of  Marconi  is  constructed  upon  the 
same  plan,  the  inner  cylinder  forming  the  antennae  with  direct  ground- 
ing. It  is  like  the  Lodge  receiver  in  that  the  oscillations  set  up  in 
the  resonator  by  the  incoming  electric  waves  are  transformed  by  a 
small  coil  having  a  primary  and  secondary  winding;  and  it  is  like 
the  Lodge  and  Slaby-Arco  receiver  in  using  inductance  coils  as  a 
means  of  obtaining  a  given  periodicity  of  oscillation.  It  belongs  to 
the  A  C  class  and  the  o'  c'  d^  c'  (anomalous-circuit  resonator),  g'  /»' 
and  fC  sub-classes. 

Dr.  Slaby  has  devised  a  portable  system  of  wireless  telegraphy  in 
which  the  question  of  syntonization  does  not  enter  seriously,  the 
transmitter  following  the  B  C  classes.  The  transmitter  is  identical 
with  the  first  Marconi  form,  the  antennae  being  suspended  from  kites. 
The  resonator  is  based  on  the  principle  of  that  described  in  the  Slaby 
syntonized  system,  with  the  antennae  grounded  direct  and  one  ter- 
minal of  the  coherer  likewise  grounded,  joining  an  open  and  closed 
circuit  of  the  compound  type ;  but  instead  of  an  ordinary  coherer,  a 
self-righting  one  is  substituted,  and  a  telephone  receiver  takes  the 
place  of  the  Morse  register,  lapping  device,  complex  circuits  and  re- 
lay. This  receiver  is  arranged  in  accordance  with  Dr.  Slaby's  theory 
for    obtaining    an    approximate    resonance    with    a    non-syntonized 
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FIG.  5. — M.\RC0XI  SYNTONIC  SYSTEM.  FIG. 


6. — BRAUN    COMPOUND    CIRCUIT  . 
SYSTEM. 


transmitter,  and  may  be  designated  by  the  class  letters.  A,  C,  a',  c\  A' 
and  r.  What  was  said  of  the  previously-described  Slaby-Arco  receiver 
is  likewise  applicable  to  this  form. 

The  Braun  syntonic  system  (Fig.  6)  appears  to  be  based  upon  prin- 
ciples which  are  absolutely  sound,  theories  which  have  been  proven  by 
experiment  and  practice,  and  compound  circuits  which  are  clearly  de- 
fined. The  Braun  transmitter,  like  the  Lodge,  is  modeled  after  the 
original  Hertz  emitter,  in  that  it  is  not  grounded,  and,  being  eminently 
adapted  to  selective  wireless  telegraphy,  it  is  in  the  A,  D  classes.  It 
consists  of  two  circuits,  sharply  cut,  one  a  closed  oscillator  in  which 
high-frequency  and  high-potential  currents  are  set  up.  and  these  are 
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stepped-up  or  stcpiicd-down  by  a  transformer,  the  primary  of  which 
is  included  in  the  closed  circuit,  and  acts  as  a  variable  inductance  for 
tuning  the  said  circuit  so  that  it  will  have  the  same  frequency  of 
oscillation  as  the  natural  period  of  the  open  circuit  which  receives 
its  oscillations  through  the  secondary  of  the  transformer,  and  con- 
necting in  series  with  two  wires,  both  having  a  length  equal  to  one- 
fourth  of  the  length  of  the  wave  to  be  emitted.  One  of  these  wires 
serves  as  the  antennre,  and  the  opposite  is  coiled  loosely  or  connected 
to  a  plate  of  metal  having  the  proper  amount  of  capacity. 

As  in  the  systems  described,  the  Braun  receiver  is  a  duplicate,  as 
nearly  as  may  be,  of  the  transmitter.  It  has  a  tuned  internal  circuit 
resonator,  (o'),  one  arm  including  the  coherer,  (/('),  a  compound- 
circuit  resonator,  (e'),  the  closed  circuit  connected  in  series  with 
the  antennae,  (a'),  and  an  opposite  wire  of  equal  length,  but  not 
grounded,  {D) ,  connected  thereto,  and  this  operating  the  open-cir- 
cuit resonator,  (c'),  through  a  transformer.  The  receiver  proper  is 
a  Morse  register  tapper,  relay  and  other  accessories,  (fe*). 

The  tuning,  internal  (a')  and  selective  {A),  is  done  by  means  of 
condensers,  usually  Leyden  jars,  and  the  inductance  coils  shown  in 
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FIG.    7. — GUARINI   REPE.\TER  SYSTEM.  FIG.    8. — DE    FOREST    WIRELESS    TELE- 
PHONE SYSTEM. 

Fig.  6.  The  points  of  similarity  between  the  Braun  and  the  first 
Marconi  system  lay  in  the  use  of  a  vertical  sending  and  receiving 
wire,  a  spark-gap  and  a  coherer ;  it  resembles  the  Lodge  in  em- 
ploying a  transformer  in  the  receiving  apparatus  which  is  virtually 
the  equivalent  of  a  compound  circuit  resonator,  and  the  use  of  con- 
densers and  inductances  to  regulate  the  tuning  coefficients.  It  is  like 
the  Slaby-Arco  system  only  in  the  use  of  antenna,  which  equals  one- 
fourth  of  the  emitted  and  received  wave  value. 

The  recent  patents  granted  to  Fessenden  show  some  important 
advances  in  the  art  of  tuning  were  they  not  handicapped  by  the  earth 
terminals  of  the  oscillator  and  resonator.  In  this  system  the  trans- 
mitter derives  its  eriergy  from  the  generator,  (a),  the  oscillator  of 
which  is  connected  in  series  with  the  antennae  and  ground,  (c),  but 
has  a  tuning  grid  composed  of  straight  wires  immersed  in  oil  and 
having  a  combined  inductance  and  capacity,  also  in  scries  with  the 
antennae,  oscillator  and  ground,  the  whole  forming  an  open-circuit 
oscillator  of  (e).  The  receiver  is  in  series  with  the  antennae  and 
earth,  if),  and  consists  of  a  magnetic  wave  detector,  (/'),  of  novel 
construction,  and  a  head  telephone  receiver,  (f).  It  is  an  open- 
circuit  resonator,  and  with  its  oscillator  is  like  the  Marconi  system, 
in  that  it  requires  a  vertical  sending  and  receiving  wire  connected  in 
series  with  an  oscillator  and  resonator,  as  the  case  may  be,  which  then 
leads  to  earth.  It  follows  the  law  governing  the  Lodge,  Slaby-Arco, 
Marconi  and  Braun  system  in  striving  for  resonance  by  means  of  in- 
ductance and  capacity,  but  unlike  theirs,  Fessenden's  variations  of 
these  coefficients  is  not  done  through  inductance  coils  and  condensers, 
but  by  means  of  straight  wires  immersed  in  a  medium  having  a  large 
specific  inductive  capacity.  The  magnetic  wave  detector  takes  it  out 
of  the  sub-class  of  coherers  and  places  it  in  a  new  class  by  itself. 

Guarini's  wireless  telegraph  repeater  is  not  related  in  any  way  to 
syntonic  systems,  but  its  features  of  similarity  to  those  preceding  it 
will  be  described.  Its  generator  is  an  induction  coil,  with  the  oppo- 
site terminals  of  the  spark-gap  in  series  with  the  antennas  and  earth, 
forming  an  open-circuit  oscillator  of  the  B  C  type,  like  the  first  Mar- 
coni apparatus.  There  are  no  tuned  circuits,  but  the  coherer  is  actu- 
ated by  the  oscillations  set  up  in  the  resonator  through  a  transformer, 
thus  producing  a  compound-circuit  resonator,  in  accordance  with  the 
specifications  of  Lodge,  Marconi  and  Braun.    See  Fig.  7. 

Like  the  above,  the  De  Forest  system  mades  no  claim  to  syntonic 
methods,  but  introduces  several  novel  features.  It  is  the  only  sys- 
tem using  a  generator  of  the  transformer  type,  {h)  ;  current  iron"  ~-i 


engine-driven  alternator  having  a  potential  of  500  volts  is  stepped-up 
by  a  commercial  transformer  to  a  voltage  of  20,000,  or  higher.  The 
oscillator  is  connected  in  series  with  the  antennae  and  earth,  and  is  of 
the  open-circuit  type.  The  resonator  is  also  of  the  B  C  tjpc,  and 
operates  an  anti-coherer,  (i'),  through  a  transformer,  as  in  ilic  Mar- 
coni, Braun  and  Guarini  receivers;  the  impulses  are  translated  into 
Morse  by  head  telephones,  through  the  responder  like  that  of  the 
Slaby-Arco  portable  system.     (Fig.  8.) 

The  equipment  of  Ducretet  follows  closely  the  first  Marconi  ap- 
paratus, though  sometimes  substituting  the  telephone  receiver  and 
a  self-restoring  coherer  for  the  ordinary  coherer  and  Morse  register, 
as  in  the  Slaby-Arco  portable  sets  and  the  De  Forest  systems. 

These  are  the  principal  systems  in  use  to-day,  and  show  wherein 
there  is  a  marked  likeness  of  operative  devices.  In  the  Braun-Slaby- 
Arco  suit,  the  alleged  infringement  of  rights  involved  the  similarity 
of  theory  and  priority  of  invention  of  the  compound  oscillator  cir- 
cuits, with  a  special  reference  to  that  portion  treating  of  the  antennre. 
However,  the  Braun  patents  were  sustained  by  the  court's  decision, 
which  ruled  that  t)ie  systems  were  different  so  far  as  the  contested 
principles  were  concerned. 

In  the  Marconi-De  Forest  suit,  brought  by  the  former  company 
against  the  latter,  the  question  of  infringement  is  based  upon  claims 
which  refer  to  the  use  of  an  imperfect  electrical  contact  for  detecting 
the  waves.  In  the  Marconi  system,  the  well-known  coherer  is  em- 
ployed, whilst  in  the  De  Forest  system  a  device,  termed  a  responder, 
which  increases  the  resistance  of  the  local  circuit,  is  used. 

The  final  decision  of  the  courts  will  be  awaited  with  interest,  as 
the  case  will  determine  largely  whether  or  not  Marconi  is  to  have  a 
monopoly  of  electric  wave  wireless  telegraphy  in  the  United  States, 
and  whether  or  not  his  patents  are  as  broad  and  far-reaching  as  the 
waves  his  instruments  send  forth. 


The  Relation  of  Synchronous  Impedance  to  the  Imped- 
ance at  Standstill. 


By  F.  Townsend,  H.  P.  Freund,  W.  I.  Reich. 

THE  method  in  general  use  in  this  country  for  predetermining 
the  regulation  of  an  alternator  is  to  find  the  synchronous  im- 
pedance of  the  machine  from  the  open-circuit  saturation  curve 
in  connection  with  the  short-circuit  characteristic,  which  is  the  re- 
lation between  the  field  amperes  and  the  corresponding  values  of 
armature  current  at  short  circuit.  The  synchronous  impedance  is 
given  by  the  ratio,  open-circuit  volts  divided  by  short-circuit  arma- 
ture current  for  any  given  excitation,  and  it  is  found  that  this 
fraction  is  very  nearly  constant  for  all  excitations  which  correspond 
to  the  straight  part  of  the  magnetization  curve.     In  Fig.  i  the  rela- 


tion between  the  induced  volts  OEo,  the  synchronous  impedance 
drop  OE  and  the  terminal  voltage  OE  are  shown  diagrammatically, 
the  main  discrepancy  between  the  relations  shown  and  those  in  an 
actual  machine  being  that  the  resistance  drop  is  generally  relatively 
unimportant,  so  that  the  angle  0  is  very  nearly  90°,  and  cos  (d  —  O) 
is  practically  the  same  as  siti  <>.  It  is  plain  from  the  diagram  that 
the  difference  in  length  between  OE  and  OEo,  or  the  armature  drop, 
is  therefore  very  nearly  given  by  the  equation 

AE  =  oe  cos  W  —  Q)  =  Z  /  st/t  O 
Now  the  constant  Z  is  determined  at  short  circuit  and  takes  into 
account  not  only  the  demagnetizing  eflfect  of  the  armature  current, 
which,  below  saturation,  is  very  nearly  proportional  to  /  siit  <^.  but 
also  the  counter  e.m.f.  due  to  the  leakage  flux,  which  is  not  cut  by  the 
conductors  on  account  of  their  mechanical  motion,  but  on  account  of 
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Ilic  \,uiaiii>n  1)1  tlir  triirrcnl,  uiul  ih<icii>rr  piodiui'i  a  ounnicr  cm  f. 
chilli  is  always  rcRartlcd  as  the  true  iiiductuncc  drop 

Since  till-  diiniiuilioti  of  voitaKC  due  to  this  iiiductuncc  is  also 
nearly  proportional  to  /  sin  n,  it  is  evident  that  no  apprccinlile  error 
is  involved  in  coniliiniiiK  the  two  factors  of  proporiionality  into  a 
single  constant  called  the  syiKlironous  impedance. 

The  ohject  of  the  c.xpi-iiiiicni',  .iliom  in  he  described  was  to  com- 


FIG.    2. — INDUCTANCES    AT    STANDSTILL — MACHINE     (o). 

pare  the  values  of  impedance  obtained  at  standstill  with  those  of 
synchronous  impedance  determined  in  the  usual  way. 
The  machines  tested  were  as  follows : 
(a)     lo-hp,  double-current  generator. 

2-phase — 60  cycles — 77  to  no  volts — 1,800  r.p.m. 
60-kw  alternator — smooth  core. 

Single-phase — 125  cycles — 1,000  volts — 1,070  r.p.m. 
S,ooo-kw  alternator. 
3-phase — 25  cycles — 11,000  volts — 75  r.p.m. 
All    the   values   of   inductance   determined   with   the    machine   at 
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FIG.   3. — INDUCTANCES   AT  STANDSTILL — MACHINE    (t). 

Standstill  were  obtained  by  passing  current  through  one  phase  of  the 
armature,  and  noting  volts,  amperes,  watts  and  frequency ;  the  value 
01  L  was  then  calculated  from  those  readings  by  the  equation, 


L  = 


If^t 


l'i|{9.  2  and  3  show  the  cllect  of  the  field  excitation  on  the  value  of 
/.,  and  it  appears  from  tlieiii  that  the  average  value  is  diminished 
some  ten  or  liliecn  per  cent,  by  the  saturation  of  the  iron. 

In  order  to  siiow  that  tins  diminution  was  <liie  to  saturation  and 
not  to  a  transformer  aition  on  the  part  of  the  field' circuit,  the  series 
of  tests  shown  in  l''igs.  2  and  4  were  made  with  the  field  winding 
short-circuited  on  itself.    These  results  indicate  that  in  the  particular 


FIG.  4. — INDUCTANCES   AT  STANDSTILL — MACHINE    (c). 

machines  tested  there  was  little  or  no  transformer  action  between 
the  armature  and  field  circuits. 

The  effect  of  a  variation  in  frequency  on  the  value  of  L  was  found 
to  be  very  slight.  This  is  brought  out  in  Fig.  5,  where  the  observa- 
tions show  a  very  small  diminution  in  L  produced  by  a  change  in 
frequency  of  SO  per  cent.  L  varies  inversely  with  the  frequency, 
because  the  eddy  currents  act  in  the  same  manner  as  the  secondary 
current  of  a  transformer,  and  diminish  the  apparent  inductance  of 
the  primary  as  the  frequency  rises ;  the  "primary"  in  this  case  is 
the  armature  circuit  of  the  machine  tested. 

Between  zero  and  full  load  it  was  observed  that  the  values  of  L 
appeared  to  be  independent  of  the  armature  current  at  which  they 
were  determined ;   this   is  owing  to  the  fact  that,  in  the  machines 
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It  was  found,  however,  that  the  wattmeter  reading  was  so  small 
tliat  ]V*  could  be  neglected  in  comparison  with  £*  P. 


FIG.   5. — EFFECT  OF  FREQUENCY  ON   INDUCTANCE  AT   STANDSTILL — 
MACHINE    (o). 

tested,  the  armataure  current  was  not  sufficient  thoroughly  to  saturate 
the  leakage  paths. 

Fig.  7  shows  two  external  characteristics  for  the  3,000-kw  alter- 
nator. Each  curve  is  calculated  for  a  power  factor  equal  to  .4,  but 
as  indicated  in  the  diagram  one  is  derived  from  the  measurement 
of  impedance  obtained  at  standstill,  and  the  other  from  the  syn- 
chronous impedance  obtained  in  the  usual  manner  from  the  cui^-es 
of  Fig.  6.     Of  these  two  calculated  curves,  the  lower  one  is  pre- 
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sr.ined  to  give  a  near  approach  to  the  actual  performance  of  the 
machine  under  load;  the  other,  however,  gives  us  merely  a  some- 
wiiat  rough  approximation  of  the  drop  in  the  armature  when  in  actual 
operation  due  to  the  rate  of  change  of  the  leakage  flux,  exclusive 
of  armature  reaction.  This  particular  machine,  in  addition  to 
heavy  copper  bridges  between  the  poles,  had  also  heavy  short-cir- 
cuiting collars  on  the  magnets;  it  may,  therefore,  be  assumed  that 


FIG.    6. — CHARACTERISTIC   CURVES   OF   MACHINE    (c). 

the  flux  due  to  the  armature  current  during  the  measurement  at 
standstill  did  not  pass  far  into  the  field  magnets,  but  corresponded 
to  some  extent  to  the  stray  field  due  to  the  armature  current  under 
load  conditions.  That  this  is  merely  an  approximation  is  plain 
from  a  consideration  of  Fig.  4,  where  L  is  seen  to  vary  nearly  100 
per  cent. 

In  obtaining  the  curve  in  question,  shown  in  Fig.  7,  the  value  of  L 
v/hich  was  used  in  the  calculation  was  the  average  value  at  an  ex- 
citation of  190  amperes,  found  from  Fig.  4. 

These  calculated  curves  of  regulation  shown  in  Fig.  7  are  a  fair 
sample  of  what  an  alternator  will  give  at  extremely  low  power  fac- 
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FIG.    7. — CURVES   CALCULATED   FROM    THE   MEASUREMENTS    MADE   ON 
MACHINE    (c). 

tors.  They  are  interesting  in  that  they  show  that  in  this  particular 
case  the  diminution  in  volts  due  to  armature  reaction  indicated  by 
the  difTerence  between  the  two  curves  is  greater  than  the  inductance 
drop,  which  is  approximately  given  by  the  upper  curve.  Under  true 
load  conditions  this  would  be  more  pronounced  than  in  the  results 
shown,  inasmuch  as  the  true  inductance  drop  when  the  machine  is 
in  operation  is  in  all  probability  less  than  that  obtained  from  a 
measurement  of  the  armature  impedance  at  standstill. 


Electric  Discharges  in  Air. 

By  Alfred  G.  Dell. 

IN  the  following  I  will  give  a  few  ideas  formed  in  experi- 
menting with  high  potential  discharges  in  air,  which  can 
be  taken  for  what  they  are  worth.  It  appears  that  the  im- 
pulses from  an  induction  coil  and  all  high  potential  machines 
have  a  tendency,  if  no  other  attraction  is  present  sufficient  to 
hold  them,  to  rush  to  the  extreme  limits  of  all  conductors  con- 
nected to  the  poles  of  the  machines  used  in  their  production. 

Suppose  there  is  a  point  to  one  pole  of  an  induction  coil,  and 
an  opposite  large  sheet  of  metal  without  any  point  attached  to 
the  other  pole.  In  this  case  the  discharge  rushes  as  near  the 
point  as  possible,  but  the  other  side  of  the  impulse  spreads  over 
the  plate  with  a  small  accumulation  opposite  the  point;  when 
the  spark  is  made,  the  charge  on  the  plate  being  spread  all  over 
a  flat  surface,  does  not  succeed  in  reaching  the  spark-gap  all  at 
once,  but  follows  in  streams  in  all  directions,  and  a.s  a  conse- 
quence the  spark  occupies  a  longer  time  than  otherwise,  which 
action  shortens  the  spark  obtained  from  the  plate  side,  as 
compared  with  the  case  when  two  points  are  used. 

It  has  always  been  a  mystery  to  me  why  some  think  light- 
ning rods  should  be  thin  and  have  a  perfect  ground  connection. 
Now  it  is  well  known  that  wires  when  connected  to  high- 
potential  machines  show  in  the  dark  more  lateral  radiation  than 
thicker  ones,  and  as  a  consequence  when  lightning  rods  are 
thin  there  should  be  more  danger  of  lateral  discharge  than  if 
thicker.  I  do  not  consider  a  perfect  ground  connection  at  any 
time,  where  a  ground  is  needed,  an  objection,  but  do  not  con- 
sider it  absolutely  necessary  with  a  lightning  rod.  I  would  think 
a  moist  earth  would  be  sufficient.  Consider  for  a  moment  the  great 
length  of  lightning  discharge,  and  the  ease  with  which  tall  trees  are 
torn  to  pieces  by  the  discharge  passing  down  the  sap  of  the 
tree.  It  is  not  necessary  to  go  into  the  action  of  the  discharge 
producing  heat,  steam,  etc.,  as  that  is  well  known.  A  moist 
ground  connection  would  certainly  be  a  far  better  conductor 
than  the  tall  tree.  A  discharge  that  can  pass  through  miles 
of  such  a  high  resistance  as  air,  and  then  down  the  sap  of  a 
tree,  could  certainly  pass  with  ease  down  a  metallic  conductor  into 
moist  earth. 


The  Metric  System. 

President  Pritchett,  of  the  Massachusetts  Institute  of  Technology, 
in  criticising  the  recent  attack  on  the  metric  system  by  certain  mem- 
bers of  the  American  Society  of  Mechanical  Engineers,  says  that 
the  statements  made  as  to  the  survival  of  old  standards  in  various 
countries  have  significance,  not  in  showing  the  fitness  or  unfitness 
of  the  metric  system,  but  as  showing  the  strength  of  conservatism, 
even  among  an  intelligent  people.  The  testimony  quoted  of  an 
American  superintendent  of  motive  power  to  prove  that  the  English 
standards  of  weight  and  length  are  used  in  Mexico,  is  met  with 
the  remark  that  the  Mexican  railroads  are  practically  American 
roads  and  their  equipment  is  received  from  the  United  States.  That 
they  should  use  our  standards  is  as  natural,  even  as  necessary,  as  it 
would  be  to  use  those  measures  for  railroad  equipment  in  the  United 
States.  If  one  were  to  go  outside  the  mechanical  department  of 
these  American  roads  he  would  find  it  impossible  to  do  business, 
except  in  the  metric  system.  In  reply  to  a  statement  that  nearly  all 
St.  Louis  real  estate  is  now  measured  in  arpents,  because  the  early 
French  settlers  used  that  unit  of  measurement,  President  Pritchett 
said :  "Not  only  is  no  piece  of  real  estate  in  St.  Louis  measured  in 
arpents,  but  I  question  whether  among  the  600,000  inhabitants  of 
St.  Louis  a  score  could  be  found  w-ho  even  know  what  is  an  arpent 
As  an  actual  unit  of  length,  it  has  absolutely  disappeared."  The 
argument  for  the  preservation  of  old  and  inconvenient  standards 
rests,  he  said,  on  no  other  basis  than  inertia  of  the  general  mass 
of  mankind,  and  he  asked  the  attention  of  engineers  to  the  real 
questions,  which,  briefly  stated,  seem  to  be  these:  I.  Is  a  common 
system  of  weights  and  measures  for  the  whole  civilized  world  a 
desirable  thing?  2.  Are  the  benefits  to  be  gained  by  a  universal 
system  of  weights  and  measures  sufficient  to  justify  a  country  in 
surrendering  its  present  system  to  adopt  such  a  world  system?  3. 
Is  the  metric  system  one  fitted  to  the  needs  of  the  civilized  world, 
and  has  it  already  gained  such  general  adoption  as  to  make  it 
available  as  a  world  system?  In  conclusion,  he  said  that  action 
by  the  United  States  in  adopting  the  metric  system  would  soon  lead 
to  similar  action  by  England,  thus  bringing  about  a  world  system. 
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Telephone  Cables. 
IW  Akihuk  v.  Auuott,  C  E. 


COST  or  CADLE   WIRE   PLANT. 

Tllli  expense  of  telephone  cables  will  vary  with  the  prices  of 
lead  and  copper,  the  materials  of  which  they  are  chiefly  com- 
posed, and  with  the  electro  .static  capacity  of  the  completed 
cable.  As  ditTirent  manufacturers  use  slightly  dilTerent  thick 
ncsses  of  lead  sheath,  and  as  cable  for  aerial  lines  is  often  made  with 
a  thinner  armor  and  lighter  conductors  than  that  intended  lor  un- 
derground service,  aerial  cables  arc  usually  slightly  cheaper  than 
those  desigtic<l  for  underground  lines.  Cable  prices  will  also  vary, 
depending  upon  freight  charges  from  manufacturing  centers  to  the 
point  of  consumption. 

It  is  further  necessary  to  allow  for  cost  of  splicing  and  erecting 
cable  either  in  the  ducts,  or  upon  pole  lines,  and  for  the  cost  of  ter- 
minals. Experience  shows  the  cost  of  splicing  and  installing  to 
vary  from  about  .?  cents  to  about  lo  cents  per  foot,  for  it  is  more 


curve  on  the  Mghl  hand  at  1)  expresses  the  percentage  rcl.iiion  be- 
tween the  copper  cosit,  and  the  total  cable  cost.  The  nglit  li.uid 
scale  is  in  per  cent.,  while  the  horizontal  axis  gives  the  number  of 
pairs,  the  curve  sliowmg  for  the  varymg  number  of  pairs,  the  per 
cent,  that  the  copper  cost  is  of  the  total  cable  cost.  On  the  left-hand 
side  three  curves  are  given,  showing  the  weight  per  foot  of  the 
various  sizes  of  cable  conductor  gauges,  Nos.  ly,  20  and  22.  The 
left-hand  scale  is  weight  per  fool,  while  the  horizontal  scale  gives 
the  number  of  pairs. 

In  the  nature  of  telephone  business  it  is  impracticable  to  utilize 
all  of  the  cable  wire  which  is  laid.  As  the  cable  extends  away  from 
the  exchange  some  wires  will  be  utilized  by  subscribers  nearer  to 
the  oflice  than  others,  thus  involving  more  or  less  loss  of  cable  con- 
ductors beyond.  It  is  impossible  for  the  very  best  estimate  to  state 
exactly  the  number  of  conductors  needed  to  serve  a  given  district, 
moreover  from  time  lo  time  subscribers  move  from  one  place  to 
another,  thus  vacating  cable  wires  in  one  place  and  demanding  addi- 
tional facilities  at  other  points.  It  is  in  addition  always  essential 
to  provide  a  certain  surplus  of  facilities  over  and  above  the  exact 


Fig.  I. — Curves  Showing  Cost  of  C.vcle  Wihe  Plant. 


expensive  to  splice  and  erect  large  fine  wire  cables  than  medium- 
sized,  coarse  wire  ones,  and  again  small  cables  are  more  expensive 
than  medium-sized  ones.  The  conductor  sizes  for  all  telephone 
cable  are  in  B.  &  S.  gauge. 

Based  upon  the  prevailing  prices  for  copper  and  lead  for  1902, 
including  splicing  and  erecting  expense,  the  tabular  curves  shown 
in  Fig.  I  at  B  are  plotted.  The  lower  horizontal  axis  is  devoted 
to  the  number  of  pairs,  while  the  left-hand  scale  is  the  price  per 
foot  in  dollars.  Three  curves  are  shown,  one  for  No.  19  gauge, 
from  10  to  275  pairs,  one  for  No.  20  gauge,  from  10  to  400  pairs,  and 
one  for  No.  22  gauge,  from  200  to  400  pairs. 

For  No.  19  gauge  cable  the  electrostatic  capacities  assumed  are 
.080  m.f.  per  mile  for  sizes  from  10  to  150  pairs  inclusive.  From 
150  to  275  pairs,  .110  m.f.  per  mile.  For  No.  20  gauge  cable  the 
capacities  taken  are  .085  m.f.  per  mile,  from  10  to  150  pairs,  and 
.110  m.f.  per  mile  from  150  to  250  pairs,  and  .115  m.f.  per  mile  from 
150  pairs  to  400  pairs.  For  all  No,  22  gauge  cable  .120  m.f.  per 
mile  is  predicated. 

By  turning  the  sheet  of  Fig.  i  around  four  more  curves  are  found, 
three  on  the  left  hand  at  A  and  one  on  the  right  hand  at  D.    The 


demands  of  the  business,  so  with  the  most  skillful  planning  and  the 
best  generalship  it  is  impracticable  to  utilize  more  than  75  per  cent, 
of  the  cable  conductors  laid.  Thus  in  estimating  the  cost  per  circuit 
mile  of  cable  wire,  allowance  must  be  made  for  that  which  is 
dead,  and  while  it  is  sometimes  possible  to  utilize  three-quarters 
of  the  conductors  installed  it  is  pretty  safe  to  assert  that  to-day  not 
over  50  per  cent,  of  all  the  cable  wire  laid  is  active. 

In  Fig.  I  three  curves  are  given  on  the  right-hand  side  of  the 
sheet  at  C  to  facilitate  estimating  the  cost  of  wire  plant,  by  giving 
the  probable  cost  per  active  pair  mile  of  cable  wire,  based  upon  the 
previously  specified  percentage  of  working  wires.  Three  cunes 
are  given — one  for  No.  22  gauge,  one  for  No.  20  gauge  and  one 
for  No.  19  gauge.  These  curves  are  the  reciprocals  of  the  curves 
upon  the  left-hand  side  of  the  sheet,  divided  by  75  per  cent. 

To  estimate  the  gross  cost  of  cable  plant  it  is  desirable  to  know 
the  total  expense  per  mile  of  cable  laid  in  place.  By  a  similar  train 
of  reasoning  to  that  just  given  for  the  existence  of  inactive  cable 
wire,  a  certain  allowance  must  be  made  for  dead  conduit  space,  and 
it  is  usually  estimated  that  not  over  70  per  cent,  of  all  ducts  laid 
are  actually  available. 
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Fig.  2  gives  graphical  data  showing  the  total  cost  per  mile  of  cable 
of  various  sizes  installed  in  conduit,  costing  from  10  cents  to  $1  per 
foot,  assuming  30  per  cent,  of  dead  ducts.  For  each  gauge  of  wire, 
viz. :  Nos.  19,  20  and  22  a  curve  is  given  for  each  size  of  cable.  The 
horizontal  scale  shows  the  varying  cost  per  duct  foot,  while  the  ver- 
tical scale  is  the  total  cost  per  mile  of  cable  in  place  exclusive  of 
terniinals. 

Ii!  Fig.  3  a  similar  set  of  curves  is  prepared,  showing  the  cost  per 
acti\  '  pair  mile.    The  sheet  contains  three  sets  of  curves.    That  at 
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FIG.    2. — CURVES    SHOWING   COST   OF    CABLE    PER    MILE. 

A  giving  the  cost  per  pair  foot  for  No.  19  gauge  cable  from  5  to  50 
pairs  installed  in  ducts,  costing  50,  60,  80  cents  and  $1.00  per  foot. 
This  table  is  valuable  in  calculating  the  cost  of  laterals  and  ter- 
minals, where  a  cable  is  taken  from  the  main  conduit  line  and  ex- 
tends to  a  terminal  placed  either  in  a  building  or  on  a  pole.  Usually 
these  lines  are  short  and  consequently  costs  are  given  per  foot  of 
pair  circuit.  Such  lines  are  always  isolated  ones  and  the  expense 
of  conduit  is  very  great.  The  curves  at  D  give  the  cost  per  active 
pair  mile,  for  200,  300  and  400  pair  No.  22  gauge  cable  laid  in  con- 
duits costing  fromiio  to  50  cents  per  lineal  foot,  as  shown  on  the 
lower  horizontal  scale.  The  curves  at  B  give  costs  of  25,  50,  100, 
150,  200  and  250  pair  cable  No.  19  gauge  cable  laid  in  similar  conduit. 
Finally  the  curves  at  C  are  similar  expressions  for  cost  of  cable  from 
25  pair  to  400  pair  No.  20  gauge.  By  means  of  these  three  tables 
an  estimate  of  cost  of  cable  placed  under  all  ordinary  conditions  of 
telephone  practice,  may  be  readily  made,  and  it  is  easy  to  interpolate 
new  rates  for  any  number  of  pairs  between  those  for  which  curves 
are  given. 

To  the  costs  thus  found  must  be  added  the  necessary  expense  for 
terminals.  If  plain  cable  heads  be  used  the  cost  of  the  head  and 
splicing  will  vary  from  $1.00  per  pair  for  small  sizes  to  20  cents  for 
large  ones.  Cable  heads  equipped  with  protectors  (lightning  and 
sneak  current  arresters)  cost  from  20  cents  to  50  cents  per  line  in 
addition.  Pot-head  splices  cost  from  $2.00  per  cable  for  small  sizes" 
(25  pair  to  50  pair  cables)  to  $5.00  for  the  large  sizes  (50  pair  to 
400  pair).  This  includes  labor  and  all  materials  excepting  the  flex- 
ible terminals.  Okonite  wire  for  terminals  costs  from  2  to  4  cents 
per  pair   foot.     Silk  and  cotton  switchboard  cabl  ^   20  pairs,  from 


15  to  25  cents  per  cable  foot,  while  wool  cable  costs  from  75  cents  to 
$1.25  per  cable  foot  for  50  to  100  pairs.  The  cost  of  forms  for  cable 
heads,  distributing  board  terminals,  etc.,  may  be  taken  at  i  cent  to 
2  cents  per  wire.  The  cost  of  messenger  wire  for  aerial  cables,  cable 
boxes,  bridle  wires,  etc.,  connecting  open  wire  lines,  propCTly  belong 
to  aerial  construction  and  will  be  considered  thereunder. 

ANNUAL  EXPENSES. 

The  enemy  of  the  paper  cable  is  moisture.  Even  with  the  utmost 
care  and  in  spite  of  the  apparent  protection  offered  by  conduit  and 
sheath,  underground  cables  gradually  fail.  In  some  cases  life  is 
very  long,  but  from  one  cause  and  another,  owing  to  extension, 
necessary  re-arrangement  of  plant,  etc.,  a  thousand  and  one  causes 
operate  to  injure  the  cable  insulation  and  deterioration  is  inevitable 
and  must  be  provided  for,  in  the  depreciation  account. 

For  underground  main  cable  from  5  per  cent,  to  7  per  cent,  is  a 
fair  annual  charge,  while  for  laterals  from  8  per  cent,  to  10  per  cent. 
is  essential.  Aerial  cable  is  much  more  exposed  to  injury  than  un- 
derground lines,  for  it  is  a  constant  prey  to  all  sorts  of  additional 
destructive  forces — sleet  and  wind  storms,  lightning,  crosses  with 
high  potential  wires  of  all  kinds ;  the  small  boy  with  a  shot  gun  or 
rifle  and  hundreds  of  other  influences  constantly  attack  it.  More- 
over, aerial  lines  have  a  shorter  life  than  underground  ones,  as  being 
chiefly  erected  in  districts  which  are  growing  rapidly,  they  are  soon 
superseded  by  conduit  work.  For  these  reasons  an  allowance  from 
10  per  cent,  to  12  per  cent,  for  depreciation  for  aerial  cables  is  none 
too  great. 

MAINTENANCE. 

The  maintenance  to  which  cable  wire  is  subjected  will  depend  very 
largely  upon  the  rate  of  growth  in  the  exchange.  Where  this  is 
rapid  there  is  a  constant  necessity  for  re-arranging  and  re-modc'lling 
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FIG.  3. COST  OF  ACTIVE  PAIR  PER  MILE. 

cable  plant.  Under  such  circumstances  maintenance  charges  w-ill 
vary  from  2  per  cent,  to  5  per  cent,  on  the  cost  of  installation.  For 
where  growth  is  slow,  and  there  is  but  little  change  in  districts,  main- 
tenance may  fall  as  low  as  from  i^^  per  cent,  to  3  per  cent.  With 
aerial  cables  5  per  cent,  for  maintenance  is  the  least  charge  w-hich 
should  be  considered.  Combining  the  charges  for  both  depreciation 
and  maintenance  the  annual  expense  for  underground  wire  plant 
should  be  taken  at  from  5  to  10  per  cent,  for  main  cables,  from  10  to 
15  per  cent,  for  laterals,  and  from  12  to  t6  per  cent,  for  aerial  cables. 
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The  Progress  of  I-lectrical  Science  Durinu  itie 
Year  UK)2. 


By  a.  E.  Kennkixy. 

TlllC  year  i«>iJ  h;i>  \\iliie».scd  \ireat  development  in  electric  science 
and  in  it.s  applications.  As  a  result  of  experimental  research, 
the  ionic  hypothesis  has  steadily  gained  ground.  According  to 
this  hypothesis,  all  electrifications  are  due  to  the  presence  of  free  or 
unsatislied  electric  charges  on  atomic  nias.scs,  in  which  atomic  masses 
electric  charge  permanently  and  inherently  resides  as  a  fundamental 
physical  property.  Some  atomic  masses  arc  essentially  positive, 
others  essentially  negative.  The  union  of  the  two  is  atomic  com- 
bination and  accompanies  chemical  combination.  Their  disunion 
eflfects  eleciritkation.  Similarly,  all  electric  discharges  in  fluids 
and  conductive  electric  currents  in  solids  or  li(|ui(ls  are  nlerred.  on 
this  hypothesis,  to  ionic  movements  in  the  conducting  mass. 

As  a  development  of  the  ionic  theory,  the  corpuscular  theory  of 
J.  J.  Thomson  also  appears  to  have  gained  ground  from  the  experi- 
mental research  of  the  past  year.  On  this  hypothesis,  negative  ions 
are  corpuscles,  or  quantities  of  matter  much  smaller  than  atoms; 
while  positive  ions  are  atoms  denuded,  or  deprived  of,  corpuscles. 
A  body  which  becomes  negatively  electrified  without  any  other 
change  in  condition,  is  a  body  which  has  gained  in  mass  by  the 
addition  of  corpuscles ;  but  the  actual  addition  in  mass  would  be 
regarded  as  so  excessively  minute  as  to  evade  all  experimental 
observation. 

According  to  this  hypothesis,  the  fundamental  nature  of  electricity, 
not  yet  determined,  is  essentially  enrolled  with  the  fundamental 
properties  of  every  chip  of  matter  of  which  each  atom  is  built. 

A  large  amount  of  research  has  been  conducted  in  radiography 
and  radio-activity.  This  science  practically  owes  its  existence  to  the 
experiments  by  which  Rontgen  x-rays  were  discovered.  Radio- 
activity is  a  branch  of  physical  chemistry,  and,  on  the  corpuscular 
theory,  involves  sub-atomic  chemistry. 

In  electro-chemistry  much  research  has  been  carried  on,  mainly 
in  connection  with  practical  applications.  In  fact,  the  industrial 
demand  for  application  of  electrical  energy  to  electro-chemistry 
may  be  said  to  have  created  the  demand  for  the  application  of  in- 
tellectual energy  to  the  study  of  that  science.  A  large  number  of 
new  electro-chemical  processes  have  been  devised,  and  some  have 
already  been  put  into  operation.  In  Nature,  chemical  change  is 
the  sequel  of  local  superabundance  of  energy,  and  the  art  of  in- 
dustrial chemistry  naturally  develops  where  energy  is  cheap  and 
abundant.  With  the  aid  of  engineering,  waterfalls  are  becoming 
hives  of  electro-chemical  industry. 

A  process  has  already  been  initiated  for  electro-chemically  pro- 
ducing nitric  acid  from  air,  and  hence  the  nitrates  which  enter  into 
the  development  of  food  products.  Perhaps  this  is  the  furthest 
existing  attempt  in  the  direction  of  artificial  food  production  by 
electro-chemical  means.  Food  may  be  regarded  as  assimilative 
substance  produced  by  solar  energy  acting  on  non-assimilative  sub- 
stance. Each  inland  human  being  needs,  on  the  average,  a  certain 
considerable  area  of  soil  upon  which  the  solar  energy  machine  can 
work,  during  the  year,  for  the  production  of  the  food  products  that 
he  consumes  either  directly  or  indirectly  through  the  consumption 
of  some  other  animal  that  he  finally  consumes.  The  solar  energy 
costs  nothing,  but  the  engine  in  the  form  of  the  recipient  soil,  plants, 
agriculture,  transportation,  etc.,  has  very  definite  expense.  The 
same  amount  of  annual  incident  solar  energy,  would  be  enormously 
expensive  to  produce  artificially;  but  so  ineflScient  is  the  solar 
energy'  from  a  pure  food-production  viewpoint ;  that  is  to  say.  so 
little  of  the  incident  solar  energy  is  actually  utilized  in  the  food- 
engine,  that  if  we  only  knew  how  to  accomplish  the  same  result 
simply  and  conveniently,  the  necessary  energy  could  probably  be 
delivered  to  the  raw  material  artificially,  at  lower  final  cost  than 
that  which  agriculture  and  transportation  involve.  Nevertheless, 
the  solution  of  the  artificial  food  problem  appears  so  remote  that 
we  must  remain  content  with  our  thousands  of  square  miles  of 
solar  food-engine  and  our  millions  of  peripatetic  food-storing 
quadrupeds.  Every  new  fact  and  application  of  electro-chemistry. 
or  energy-chemistry,  may,  perhaps,  bring  us  nearer  to  an  ultimate 
solution  of  the  problem. 

Some  discussion  still  continues  as  to  whether  a  moving  electric 
charge  does  create  a  magnetic  field  in  its  vicinity.  The  phenomenon 
should  occur  according  to  orthodox  electro-magnetic  theory.     It  is 


cl.unicd  to  h.ivc  been  observed  by  various  physicists.  It  is  claimed, 
on  the  other  hand,  not  to  have  been  observed,  by  a  few.  The  weight 
of  the  evidence  seems  to  be  in  favor  of  the  fact.  By  the  same 
token,  the  converse  proposition  should  follow,  that  a  moving  magtiel 
creates  an  electric  field.  This  phenomenon  does  noi  appear  to 
have  been  yet  recognized. 

Ill  the  treatment  and  expression  of  alternating-current  theory, 
complex  quantities,  and  their  geometrical  substitutes — plane  vectors 
—have  continued  to  make  headway  in  general  appreciation.  The 
algebra  of  the  complex  (luaiitity  is,  t>ar  cxccUcnce,  the  natural  and 
simple  algebra  of  the  alternating-current  circuit.  If  it  be  discarded, 
simiilicity  vanishes  and  complexity  reigns  supreme. 

Althtjiigh  a  greal  number  of  direct-current  generators  and  motors 
have  been  built  and  installed  during  the  past  year,  yet  the  direction 
of  most  rapid  advance  has  been  in  connection  with  alternating- 
current  machinery.  Pressures  are  rising  steadily,  and  as  the  pres- 
sure rises,  the  distance  within  the  vision  of  supply  increases,  so  that, 
when  the  price  of  fuel  in  a  city  is  sufficiently  high,  power  can  be 
transmitted  thither  electrically  from  falling  water  at  distances  that 
have  hitherto  been  impracticably  great.  The  existing  commercial 
limit  is  now  set  in  California  at  220  miles  with  60  kilovolts,  and  the 
final  limits  are  not  yet  encountered.  This  application  of  electricity 
is  turning  much  attention  to  the  study  of  commercial  forms  of  in- 
sulators. The  cost  of  insulation  per  mile  of  high-pressure  circuit 
comes  into  appreciation,  together  with  the  cost  of  conductors  and 
conduction.  In  a  certain  sense  it  may  be  already  said  that  the 
range  of  economical  transmission  used  to  be  set  by  the  cost  of 
conduction ;  but  now  begins  to  be  set  by  the  cost  of  insulation. 
Whereas,  however,  the  art  of  conduction  has  reached  scientific  limits 
that  for  the  present  cannot  be  overstepped,  so  much  conductance 
calling  for  so  much  investment,  according  to  stereotyped  rules,  the 
art  of  high-pressure  insulation  is  much  younger,  and  has  not  yet 
apparently  reached  any  definite  limit. 

In  steam  power  transmission  by  electricity,  the  advent  of  the 
steam  turbine  has  created  some  stir  during  the  past  year.  When 
harnessed  to  the  steam  turbine,  the  alternator  visibly  shrinks  in 
dimensions.  Already,  large  sizes  of  stationary  steam  turbines  are 
being  constructed,  and  if  their  performance  is  as  good  as  their  pro- 
jectors anticipate,  we  may  look  for  a  revolution  in  central  station 
steam  engine  construction. 

In  electric  railways,  great  development  has  taken  place  along  the 
standard  American  lines  of  the  soo-volt,  direct-current  system. 
Efforts  have  been  made  to  break  through  the  monopoly  which  prac- 
tice has  established  for  the  direct-current  system  in  this  direction, 
and  to  introduce  the  alternating-current,  long-distance,  high-speed 
railroad  motor.  The  great  advantage  of  such  a  step,  if  successful, 
will  be  the  suppression  of  the  converter  sub-stations.  The  exigencies 
of  long-distance,  high-speed  railway  traffic  are  such  that  nothing 
should  revolve  save  the  prime  generator  at  the  central  station  and 
the  motor  and  wheels  on  the  cars.  The  cost  of  equipping  and  main- 
taining adequate  converter  sub-stations  heavily  handicaps  the  long- 
distance electric  railway. 

While  the  alternating-current  motor  has  been  striving  to  obtain 
a  foothold  in  railway  work,  improvements  have  been  made  in  the 
induction  motor,  whereby  its  power-factor  has  been  increased  and 
its  inagnetism  has  become  capable  of  being  produced  locally,  instead 
of  being  produced  by  dephased  alternating  currents  sent  over  the 
transmission  lines  all  the  way  from  the  generating  station'.  How 
fully  this  advantage  can  be  practically  secured  yet  remains  for  the 
future  to  determine :  but  there  can  be  no  doubt  that  if  the  wattless 
component  of  currents  supplied  to  induction  motors  can  be  con- 
veniently eliminated,  the  result  will  be  a  marked  gain  in  alternating- 
current  distribution.  It  should  be  no  business  of  the  transmission 
lines  to  carry  the  existing  currents  of  the  motors.  They  should 
only  carry  the  energy  of  excitation. 

An  interesting  and  significant  feature  of  the  times  is  that  the 
sciences,  physics  and  chemistry  on  the  one  hand,  and  electrical  en- 
gineering on  the  other,  are  growing  closer.  Engineering  depends 
every  day  more  closely  upon  these  sciences,  whence  it  draws  its 
supplies.  On  the  other  hand,  physics  and  physical  chemistry  are 
being  daily  more  fully  applied  to  the  arts  of  life  under  the  title 
of  engineering.  Consequently  the  enormous  national,  industrial  and 
commercial  importance  of  these  sciences  is  becoming  more  clearly 
apparent  year  by  year. 

The  past  year  has  seen  the  National  Bureau  of  standards  placed 
upon  a  firm  foundation.     This  important  bureau  is  destined  to  form 
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yet  another  connecting  link  between  science  and  its  applications, 
electrical,  chemical  and  mechanical. 

The  metric  system  has  made  considerable  headway  towards  public 
favor  during  the  past  year,  not  only  in  America,  but  also  in  all  Eng- 
lish-speaking countries.  The  younger  generation,  and  progressive 
men  everywhere,  arc  for  introducing  it  into  general  use,  as  soon  as 
public  welfare  will  permit.  In  this  country,  the  Congress  Committee 
on  Coinage,  Weights  and  Measures  has  strongly  recommended  a 
bill  for  adopting  the  system,  and  the  Conference  of  British  Colonies 
has  also  recently  adopted  a  resolution  in  favor  of  the  system  for  all 
British  colonies.  Leading  men  in  Great  Britain  have  recently  ex- 
pressed similar  sentiments.  Under  these  circumstances  we  may 
reasonably  hope  for  such  joint  action  among  English-speaking  peoples, 
in  the  near  future,  as  will  discharge  the  present  incubus  of  a  shame- 
fully unscientific  medley  in  weights  and  measures,  for  the  simple 
metric  system  that  has  been  found  to  give  great  satisfaction  to 
European  countries.  The  metric  system  lessens  national  labor,  dispels 
fog  and  assists  civili;^ation. 

The  year  1902  will  be  notable  in  electric  annals,  if  only  for  the 
reason  that  it  has  first  seen  the  electric  girdle  completed  around  the 
world  by  the  successful  laying  of  the  Pacific  cable.  The  task  has 
t.iken  practically  half  a  century  to  accomplish ;  since  the  first  sub- 
marine cable  for  commercial  work  was  across  the  Straits  of  Dover,  in 
1851.  The  latest  cable  in  the  Pacific,  from  Vancouver  to  Fanning 
Island,  is  the  longest  and  the  deepest  cable  in  the  world. 

The  terrible  disaster  of  the  8th  of  May  last,  at  St.  Pierre,  Mar- 
tinique, is  perhaps  without  a  parallel  in  history.  The  suddenness 
with  which  the  city's  population  was  asphyxiated  by  hot  volcanic 
gases  was  the  appalling  feature  that  stands  unique  on  our  records. 
The  disaster  made  itself  felt  in  electrical  circles  by  the  destruction  of 
the  cable  ship  Grat>l>ler  in  the  roadstead  at  St.  Pierre,  and  by  the 
breaking  of  six  submarine  cables  in  the  neighborhood  of  the 
volcano. 

The  year  has  also  seen  the  feat  of  sending  messages,  by  Hertzian 
waves,  over  and  across  the  Atlantic,  and  from  Cornwall  to  Cronstadt 
on  the  north  and  to  Gibraltar,  Cagliari  and  Genoa,  in  the  Mediter- 
ranean. Even  although  no  industrial  use  were  to  be  made  in  the 
near  future  of  these  long-distance  messages,  yet  their  achievement  is 
something  that  will  always  signalize  the  year.  Wireless  telegraphy 
has  made  much  progress  during  1902.  Many  vessels  have  become 
equipped  with  the  apparatus,  and  various  shore  stations  have  adopted 
the  system  along  the  coasts.  It  seems  to  be  only  a  question  of  time 
when  all  large  vessels  will  be  able  to  communicate  by  wireless  teleg- 
raphy, with  lightships  and  lighthouses  throughout  the  world. 

Telephony  has  made  marked  progress  during  the  year,  and  con- 
tinues to  ramify  its  connections  deeper  and  deeper  into  the  shops, 
oflRces  and  residences  of  the  people.  The  telephone  is  becoming 
ubiquitous,  and  the  saving  of  time  to  the  community  which  is  thus 
afforded  is  enormous,  expressed  either  in  money,  hours  or  con- 
venience. Long-distance  telephone  lines  are  being  cheapened  in 
construction,  by  diminishing  the  size  and  weight  of  conductor,  while 
adding  reactive  loads,  or  inserting  reactances  at  regular  intervals. 
Telephone  engineering  touches  the  sciences  at  many  points,  and 
makes  great  demands  upon  knowledge  and  skill. 

Fortunate  it  is  that  as  telephone  circuits  multiply,  they  do  not  tend 
to  obtrude  themselves  more  noticeably  on  the  landscape.  In  the  open 
country,  the  wires  certainly  become  more  numerous  and  spread  over- 
head upon  poles ;  but  in  urban  and  suburban  districts,  the  more  wires 
there  are  the  cheaper  it  is,  per  wire,  to  bury  them  underground. 
Long-distance  transmission  tends,  of  course,  to  suflFer  thereby,  even 
when  the  circuits  are  loaded :  but  the  average  service  is  far  better 
and  securer  against  wind  and  weather  with  underground  than  with 
overhead  wires. 

■■  Subsequent  to  the  welcome  cessation  of  hostilities  in  South  .\frica, 
practically  all  the  forces  of  engineering  have  been  devoted  during 
the  year  to  the  amelioration  of  the  world  and  the  uplifting  of  human 
existence.  In  this  beneficent  joint  work,  the  share  of  the  electrical 
sciences  and  arts  has  been  an  important  one.  It  means  in  the  United 
States  the  daily  occupation  of  more  than  half  a  million  of  workers. 
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New  Electrical  Course  at   Union   College. 

Mr.  Charles  P.  Steinmetz  has  been  given  charge  of  the  electrical 
engineering  department  of  Union  College,  Schenectady,  and  will 
institute  a  new  course,  to  go  into  effect  early  in  the  year.  Several 
additional  instructors  in  this  department  will  be  engaged. 


By  George  P.  Scholl. 

AS  the  field  of  electrochemistry  is  so  large  and  the  amount  of 
work  done  in  its  various  branches  is  so  great,  nothing  further 
can  be  attempted  in  the  present  article  than  to  give  a  general 
outline  of  the  advance  made  during  the  past  year.  It  is  evident  that 
the  progress,  both  from  a  practical  and  scientific  standpoint,  has  been 
steady  and  continuous  and  that  the  industry  emerges  more  and  nuire 
from  its  experimental  stage  and  is  placed  upon  a  solid  footing. 

Of  the  events  of  the  past  year,  probably  the  most  interesting  to 
electro-chemists,  as  such,  in  this  country,  is  the  formation  of  the 
American  Electro-chemical  Society  which  has  started  its  career  under 
very  auspicious  circumstances,  and  whose  membershiij  now  is  more 
than  400 — a  goodly  number.  It  has  held  two  well-attended  meetings 
at  which  a  number  of  papers  were  discussed,  which  are  published  in 
Volumes  I  and  II  of  its  transactions.  A  little  later  followed  the 
establishment  of  a  journal,  devoted  altogether  to  the  interests  of 
Electrochemistry,  under  the  name  of  Electro-chemical  Industry, 
which  is  published  in  Philadelphia. 

In  electrometallurgy,  at  present,  the  most  important  branch  of 
electro-chemistry,  the  number  of  patents  issued  in  the  past  year  for 
processes  and  apparatus  of  various  kinds,  bears  evidence  of  a  con- 
tinued interest  in  the  subject.  In  the  domain  of  the  precious  metals 
the  electrolytic  deposition  of  gold  from  the  cyanide  solution  by  the 
Siemens  &  Halske  process  appears  to  be  still  reigning  supreme, 
though  efforts  have  not  been  lacking  to  devise  methods  which  are 
intended  to  overcome  its  most  serious  drawback,  namely  the  large 
amount  of  electrode  surface  necessary  for  a  successful  precipitation 
of  the  gold.  There  has  not  been  as  much  attention  paid  yet  in  this 
country  to  the  electrolytic  process  as  it  merits,  but  the  future  will 
imdoubtedly  see  the  Siemens  &  Halske  or  some  other  electrolytic 
process  more  largely  applied.  It  is  of  interest  to  note  that  the  Wohl- 
will  process  for  the  refining  of  gold  has  proven  satisfactory  in  the 
Philadelphia  mint.  According  to  a  statement  made  to  the  writer 
by  Dr.  Tuttle,  the  chief  chem.ist  of  the  mint,  the  plant  consists  of 
7  cells,  in  series,  13  in.  long,  11  in.  wide  and  8  in.  deep.  The  elec- 
trolyte is  a  solution  of  chloride  of  gold,  containing  30  grammes  of 
the  chloride  of  gold  per  liter  and  is  strongly  acidified  with  hydro- 
chloric acid.  Electrolysis  takes  place  at  a  temperature  of  about  50° 
C.  The  weekly  output  of  gold  is  about  5,000  ounces.  The  voltage 
at  the  terminals  of  the  7  cells  is  about  4.5  to  5  volts,  with  a  current 
of  100  amperes. 

The  problem  of  obtaining  copper  directly  from  its  ores  by  electro- 
lytic methods  has  been  solved  very  often  on  paper,  but  has  as  yet 
not  found  a  solution  satisfactory  to  metallurgists.  Two  interesting 
papers  in  this  connection  have  been  read  by  Dr.  N.  S.  Keith  {Trans- 
actions Amer.  Inst.  Elec.  Engrs.  and  Transactions  Amer.  Electro- 
chem.  Society)  giving  details  of  the  process  devised  by  him,  which 
is  said  to  have  worked  with  satisfactory  results  on  a  commercial 
scale  in  a  plant  near  New  York.  Electro-refining  of  copper,  where 
the  superiority  of  electrolytic  over  the  ordinary  methods  was  first 
clearly  established,  has  grown  to  very  large  proportions,  and  a  series 
of  articles  in  the  London  Electrician  of  August  1st  and  following 
numbers  (abstr.  El.  World  and  Enc,  Vol.  XL,  pp.  386  and  466) 
by  Philip,  on  the  financial  basis  and  design  of  Electrolytic  Metal 
Refineries  is  a  valuable  contribution  to  the  literature  on  the  subject. 

In  the  metallurgy  of  lead  we  find  a  distinct  advance  in  the  suc- 
cessful application  of  the  electric  current  to  the  refining  of  bullion 
by  the  Betts  process,  in  a  plant  having  a  capacity  of  about  10  tons 
daily,  located  at  Trail,  British  Columbia.  The  electrolyte  is  a  solu 
tion  of  lead-liuo-silicate,  to  which,  according  to  a  recent  patent 
(U.  S.  P.  No.  713,277,  of  Nov.  nth,  1902)  a  small  amount  of  gly- 
cerine is  added.  The  anodes  consist  of  the  bullion  to  be  refined  and 
the  cathodes  are  thin  sheets  of  lead.  The  fall  of  potential  between 
tanks  is  stated  to  be  only  0.2  volt.  The  silver  slimes  obtained  in  the 
process  are  treated  at  the  Seattle  Smelting  and  Refining  Works. 
They  average  about  8,000  ounces  of  gold  and  silver  per  ton  (Ulke. 
Eng.  Min.  Journ.,  Oct.  11,  1902).  The  reduction  of  galena  as  carried 
out  by  the  Electrical  Lead  Reduction  Company  at  Niagara  Falls, 
working  under  the  patents  of  Pedro  G.  Salom.  continues  to  make 
satisfactory  progress.  The  process  has  been  described  in  deta/l 
by  the  inventor  in  the  Trans.  Am.  Electrochem.  Soc,  Vol.  I,  p.  87. 

The  electro-metallurgical  treatment  of  zinc,  as  well  as  of  nickel  ores, 
has  occupied  the  attention  of  metallurgical  engineers  to  no  small  de- 
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grcf,  uiid  ctTorts  cunliiuic  lu  be  iii:t(ic  to  uccumplisih  it.  DuriiiK  tlic 
piist  year  several  patents  have  broii  taken,  but  notliiiig  lias  leaked  out 
as  to  their  success  in  practice.  The  production  oi  /inc  by  lloeplncr'.'* 
piocess  at  llrunner,  Mond  ifc  Co.'s  works,  Northwicli,  Mug.,  is  slated 
to  be  about  i.ooo  tons  a  year  and  the  product  is  said  to  be  of  an 
c.Nccptional  degree  of  purity.  I*or  nickel  see  IJ..  Woku)  and  liNO., 
Vol.  3y,  pp.  470  and  7H. 

The  application  of  the  electric  current  to  the  metallurgy  of  iron 
still  seems  to  prove  an  attractive  licld  to  inventors,  even  the  name 
of  Paul  Ucroult  appearing  among  them.  This  fact  seems  rather 
strange,  as  there  is  probably  no  likelihood  of  the  electric  current  ever 
replacing  the  present  metallurgical  method,  except  in  countries  like 
Italy,  Sweden,  etc.,  where  coal  is  very  expensive,  and  where  there  is 
nil  abundance  of  cheap  water  power.  Of  course,  the  possibility  of 
producing  steel  or  other  iron  alloys  directly  from  the  ores  is  on  the 
other  hand  a  strong  incentive  to  inventors.  The  weIl-knov\'n  furnace 
of  Stassano,  working  at  1,500  hp,  at  Darfo,  in  Northern  Italy, 
has  been  modified,  and  instead  of  showing  the  familiar  tall  stack 
arrangement,  is  now  constructed  in  the  form  of  a  rcverheratory 
furnace,  capable  of  rotating  about  its  vertical  axis.  Another  furnace, 
working  by  the  KjcUin  process,  is  to  be  installed  at  Gysinge,  Sweden, 
estimated  to  have  an  output  of  1,500  tons  per  year. 

The  maniiiacturc  of  aluminum  has  long  since  passed  the  experi- 
mental stage  and  has  settled  down  to  the  slow  but  steady  growth 
of  a  well-established  industry.  In  accordance  with  their  policy  for 
years  past,  the  management  of  the  various  works  have  continued 
their  secretive  policy  and  practically  nothing  about  the  improvements 
in  their  methods  of  production  has  reached  the  ears  of  the  public. 
As  far  as  the  Pittsburg  Reduction  Company  is  concerned,  it  is  to  be 
said  that  some  of  their  fundamental  patents  run  out  in  a  few  years, 
and  they  are  apparently  straining  every  nerve  to  bring  their  methods 
of  production  to  such  perfection  that  on  that  account  alone  they 
will  be  able  to  outdistance  any  possible  competitor.  They  have  pur- 
chased a  large  tract  of  land  at  Massena,  N.  Y.,  where  they  propose 
to  erect  new  factories.  The  demand  for  aluminum  is  steadily  grow- 
ing and  is  sure  to  continue.  Large  quantities  of  it  are  used  in  the 
Goldschmidt  process,  which  is  also  being  perfected  on  a  large  scale 
*b\  its  inventor.  Dr.  Goldschmidt,  of  Essen,  Germany.  It  will  be 
remembered  that  this  is  a  reduction  process,  in  which  metallic  alu- 
minum in  powdered  form  plays  the  part  of  a  reducing  agent,  large 
quantities  of  pure  chromium  and  manganese  being  obtained  by  its 
help.  It  is  also  used  largely  for  welding  purposes  and  repairing 
castings.  Aluminum  seems  to  find  more  and  more  favor  as  a  con- 
ductor in  electrical  work,  and  a  number  of  valuable  alloys,  such  as 
partinium,  etc..  are  manufactured  and  find  increasing  use. 

Processes  for  the  production  of  the  alkali  and  alkaline  earth  metals 
by  electrolysis  have  not  come  prominently  to  the  front  during  the 
past  year.  Early  in  the  year  the  Darling  process  for  the  manufacture 
of  sodium  from  sodium  nitrate,  used  by  Harrison  Bros.  &  Co.,  of 
Philadelphia,  was  described  in  detail  by  its  inventor  before  the 
Franklin  Institute,  and  a  considerable  amount  of  it  is  said  to  have 
been  manufactured  during  the  year.  Lately  (Zeitschrift  f.  Electro- 
1  hemic.  October  2nd,  1902)  Borchers  and  Stockum  have  described 
a  process  and  apparatus  for  the  production  of  metallic  calcium  and 
strontium,  which  promises  to  be  of  considerable  interest.  Fused 
calcium  or  strontium  chloride  are  used  as  electrolytes  (El.  World 
AND  ExG.,  Dec.  20th).  Phosphorus  to  the  amount  of  30,000  lbs. 
per  month  is  said  to  be  produced  at  Niagara  Falls  by  the  Oldbury 
Chemical  Company,  the  American  branch  of  Albright  &  Wilson,  of 
Oldbury,  England. 

In  the  processes  for  the  manufacture  of  chemical  compounds  by 
the  aid  of  the  electric  furnace  there  is  also  manifest  a  steady  and 
progressive  development.  As  the  calcium  carbide  industry  in  this 
country  is  entirely  controlled  by  a  single  company,  its  condition  was 
entirely  unaffected  by  the  great  reaction  which  took  place  in  Europe, 
\.here  everybody  that  could  lay  hold  of  a  small  water  power  rushed 
into  the  business  of  manufacturing  carbide,  with  the  result  of  an 
utter  demoralization  of  the  trade.  According  to  a  statement  in 
Mineral  Industry,  Vol.  X,  p.  74,  it  will  probably  require  ten  years 
before  the  demand  for  calcium  carbide  in  Europe  equals  the  present 
manufacturing  capacity.  There  is  no  doubt  that  the  demand  for 
calcium  carbide  will  increase,  as  acetylene  light  is  well  suited  for 
the  conditions  existing  in  many  country  districts,  and  calcium  carbide 
is  beginning  to  be  used  in  increasing  amount  for  various  metallurgical 
reduction  purposes.  A  significant  statement  is  made  in  the  London 
Electrical  Reviezv  of  October  10,  1902.  namely  that  the  United  Car- 


bide Factories  of  Nuremberg,  Germany,  arc  contemplating  an  action 
to  have  the  Willson  patents  anuUcd  in  the  United  States,  in  order 
to  obtain  :iii  outlet  (or  their  material  on  this  side  of  the  water. 

That  indefatigable  worker  in  the  field  of  cleclro-chcmistry,  Mr. 
E.  G.  Achcsiin,  is  to  ihc  front  again  with  a  new  process  (U.  S. 
1'..  711.031,  October  14,  lyoa)  for  the  production  of  graphite,  an  im- 
provcmeiil  on  his  former  method.  The  process  is  based  on  his 
discovery  that  a  perfect  transformation  of  amorphous  carbon  into 
graphite  takes  place  by  causing  metallic  vapors  to  act  upon  the 
amorphous  carbon  at  the  high  temperature  of  the  electric  furnace, 
'i'hc  total  yearly  production  of  graphite  by  the  International  Acheson 
Graphite  Company,  is  stated  to  be  about  1,000.000  pounds. 

The  carborundum  industry  has  also  been  making  steady  progress, 
a  third  block  of  furnaces  having  been  constructed  at  the  Carborun- 
dum Company  at  Niagara  Falls,  and  the  output  of  carborundum  is  to 
be  increased  to  i,8ot)  tons  per  year. 

The  plant  of  the  United  Barium  Company  at  Niagara  Falls  is 
leing  enlarged  from  u  to  60  tons  capacity  for  the  production  of 
barium  hydrate,  which  is  used  for  various  purposes  in  the  arts,  such 
as  paints,  etc. 

Carbon  bisulphide  continues  to  be  manufactured  in  large  amounts 
by  E.  R.  Taylor  in  his  improved  electric  furnace  (U.  S.  P.,  No.  706,- 
128,  August  5,  1902). 

In  the  licld  of  the  electrolytic  alk;ili  industry  there  have  been  no 
new  developments  that  have  been  made  public.  Kershaw  (Lond. 
Elcc,  Nov.  28,  1902)  states  that  in  Europe  about  28,000  hp  are  utilized 
in  this  industry.  The  severe  comi)etition  in  bleaching  powder  in 
Europe  has  caused  a  sharp  decline  in  the  price  of  that  material,  it 
being  even  sold  as  low  as  $20  per  ton  in  Canada.  This  contingency 
has  caused  the  shut-down  of  the  Canadian  Electro-chemical  Com- 
pany, Ltd.,  at  the  Soo,  a  company  operating  under  the  Rhodin  patents. 

One  of  the  most  interesting  processes  recently  announced  is  the 
conversion  of  the  nitrogen  of  the  air  into  nitrous  compounds,  and 
the  recovery  of  these,  patented  by  Bradley  &  Lovejoy  (U.  S.  P., 
Nos.  709,867,  709,869,  Sept.  30,  1902)  and  carried  out  by  the  Atmos- 
pheric Products  Company  at  Niagara  Falls.  Professor  Richards 
slates  {Electrochem.  Ind.,  I,  p.  22)  that  the  process  has  worked  so 
satisfactorily  on  an  experimental  scale,  that  the  company  has  de- 
cided to  start  commercially  with  2,000  hp.  The  formation  of  the 
nitrogen  compounds  is  caused  by  the  air  being  drawn  through  a 
large  number  of  very  thin  and  very  long  arcs,  which  are  struck  be- 
tween a  large  number  of  stationary  and  revolving  electrodes. 

Ozone  manufactured  in  electrical  apparatus  is  fast  coming  into  use 
as  an  ozonizing  and  sterilizing  agent  for  water.  Siemens  &  Halske 
ozone  apparatus  has  been  installed  in  the  water  works  of  the 
city  of  Wiesbaden,  Germany,  which  started  operation  in  the  be- 
ginning of  August,  1902,  and  was  followed  soon  by  a  second  works, 
of  the  city  of  Paderborn,  fitted  out  with  ozone  apparatus  by  the 
same  firm.  The  future  will  probably  see  a  considerable  development 
along  this  line. 

The  ultilization  of  the  electric  current  for  the  purposes  of  elec- 
troplating covers  such  a  large  field  that  it  is  not  possible  to 
enumerate  the  progress  made  in  it  in  detail.  There  is,  however,  a 
marked  tendency  apparent  in  electroplating  circles  to  leave  the  old 
rule  of  thumb  methods  and  run  their  business  more  scientifically. 
The  apparatuses  are  fitted  out  with  current-measuring  instruments, 
so  that  the  conditions  are  kept  perfectly  uniform  even  by  unskilled 
attendants. 

Analytical  electro-chemistry,  involving  the  use  of  the  electric  cur- 
rent for  quantitative  determinations  and  separations  in  chemical 
analysis,  has  also  steadily  advanced.  The  subject  is  brought  up  to  date 
by  Dr.  Edgar  F.  Smith,  Professor  of  Chemistry  in  the  University 
of  Pennsylvania,  the  leading  authority  on  the  subject  in  this  country, 
in  the  third  edition  of  his  book  on  "Electro-chemical  Analysis,"  which 
has  appeared  quite  recently.  In  organic  electro-chemistry,  probably 
the  most  difficult  branch  of  the  subject,  progress  is  necessarily  slow 
and  it  is  quite  probable  that  methods  are  used  by  various  industrial 
works  engaged  in  the  manufacture  of  organic  compounds  which 
hrn-e  not  been  made  public. 

For  a  time  it  seemed  as  if  electro-chemistry  had  less  to  do  with 
the  advances  made  in  storage  batteries  than  mechanical  engineering, 
ar  the  efforts  of  the  constructors  seemed  all  to  be  bent  on  perfecting 
the  mechanical  construction  of  the  plates  in  the  lead  cell  and  ob- 
taining the  greatest  electrical  effect  with  as  little  weight  of  elec- 
trode material  as  possible.  A  large  number  of  patents  also  in  th» 
past  year  have  this  as  their  object.     According  to  a  statement  by 
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Mr.  Hugh  Rodman  in  a  paper  read  before  the  .A.merican  Electro- 
chemical Society,  the  position  of  the  lead  cell  seems  secure  for 
all  stationary  batteries  for  central  station  work,  which  at  present 
represent  75  per  cent,  of  all  the  storage  batteries  manufactured. 
Another  side  of  the  question  has  been  prominently  brought  forward, 
however,  by  the  increase  in  automobilism,  for  which  a  light  storage 
battery  is  a  conditio  sine  qua  non.  A  light  battery  would  un- 
doubtedly control  all  city  traffic  not  on  rails.  Two  batteries  which 
have  come  prominently  to  the  front,  using  materia!  other  than  lead 
as  electrodes,  are  the  Edison  and  the  Welsbach  cell.  The  Edison 
cell  is  stated  to  have  been  much  improved  and  to  be  ready  to  be 
put  on  the  market  in  a  few  months,  but  no  data  in  regard  to  it  are 
at  present  obtainable.  The  same  conditions  obtain  in  regard  to 
the  Welsbach  cell,  oi  which  less,  if  anything,  is  known  than  of  the 
Edison  cell. 

In  the  construction  of  galvanic  cells  the  eflforts  have  been  mainly 
directed  at  constructing  fluid-tight  and  high-capacity  cells,  of  light 
weight,  evidently  with  the  object  of  utilizing  them  as  motive  power 
in  automobiles. 

From  the  faqts  stated  above  it  is  evident  that  there  has  been  a 
continuous  advancement  all  along  the  line  of  electro-chemistry 
during  the  past  year,  and  there  is  every  reason  to  believe  that  the 
advancement  will  continue  during  the  year  just  begim. 


Central  Station  Progress  During  1902. 


Three-Phase  Transformers  Adopted  by  the  Chicago 
Edison   Company. 

It  is  a  matter  of  no  little  intcrL-st  to  note  that  the  Chicago  Edison 
Company  has  adopted  for  its  future  work  the  practice  of  using 
three-phase  transformers  in  connection  with  its  rotary  converters  at 
sub-stations,  instead  of  the  usual  American  practice  of  three  single- 
phase  transformers  connected  polyphase.  While  the  use  of  three- 
phase  transformers  is  very  conmion  in  Europe,  it  has  never  become 
popular  in  America. 

Among  the  principal  reasons  for  its  adoption  by  the  Chicago  Edison 
Company  has  been  the  saving  in  floor  space  and  the  saving  in  first 
cost  effected  by  combining  the  three  transformers  in  one.  The  use 
of  a  single  three-phase  transformer  makes  it  possible  to  connect  star 
fashion  the  six-phase  secondaries,  which  feed  the  rotary  converters. 
One  terminal  of  each  of  the  si.x  coils  is  led  out  and  connected  to  the 
rotary  converter,  and  the  other  terminal  is  connected  to  a  common 
neutral,  which  neutral,  if  desired,  can  be  connected  to  the  neutral 
wire  of  the  Edison  three-wire  network.  The  connection  of  the 
secondary  coils  for  six  phases  from  a  single  star-connected,  three- 
phase  transformer,  is  much  simpler  as  to  wiring  connections  than 
three  single-phase  transformers,  connected  on  a  divided  delta,  to 
give  six  phases. 

-As  far  as  possible,  two  standard  sizes  of  transformers  will  be  used 
for  rotary  converter  sub-station  work  by  the  Chicago  Edison  Com- 
pany. These  sizes  are  1,100  kw  for  the  operation  of  i,ooo-kw  rotary 
converters,  and  550  kw  for  the  operation  of  500-kw  rotary  converters. 

With  a  star-connected,  six-phase  secondary,  the  voltage  on  the 
secondary  is  72  per  cent,  of  the  direct-current  voltage  given  by  the 
rotary  converter,  while  with  three  single-phase  transformers,  con- 
nected on  a  divided  delta,  to  give  si.x  phases,  the  voltage  is  62  per 
cent,  of  the  direct-current  voltage  on  the  rotary  converter.  There 
is,  therefore,  some  saving  in  the  secondary  wiring,  between  trans- 
formers and  converters,  with  the  single  three-phase  transformers 
having  six-phase,  star-connected  secondaries. 

The  i,ioo-kw,  three-phase  transformers  will  be  of  the  air-blast 
type,  transforming  from  9,000  to  182^  volts.  They  are  of  the  A.B.T. 
type;  this  being  the  abbreviation  for  "air-blast,  three-phase,"  made 
by  the  General  Electric  Company.  ' 

The  higher  voltage  on  the  secondary  before  spoken  of  enables 
somewhat  small  regulators  to  be  used.  These  hexaphase  induction 
regulators  are  88  kw  for  the  i.ooo-kw  units,  and  44  kw  for  the  500- 
kw  units. 

The  rotary  converters  for  1,000  kw  are  14-pole,  i,ooo-kw,  214  r.p.m.. 
250-volt.  For  a  soo-kw  unit,  the  rotary  converters  have  8  poles  and 
run  375  r.p.m. 


Pay  for  Korean  Trolleys. 


By  way  of  St.  Petersburg,  it  is  announced  in  a  special  dispatch  from 
Seoul,  that  the  United  States  Minister  to  Korea  has  demanded  the 
payment  of  $1,500,000,  due  to  the  builders  of  the  electric  railroad. 


By  W.  S.  Barstow. 

AT  no  lime  since  the  inception  of  the  first  central  station  has 
development  been  so  pronounced  as  during  the  past  four 
years.  The  introduction  of  the  polyphase  system  has  so  rev- 
olutionized and  extended  the  limits  of  electricity  supply  as  to  bring 
about  an  era  of  consolidations.  To  the  casual  observer  these  consol- 
idations of  lighting  and  power  interests  have  been  consolidations 
in  a  financial  sense  only,  and  but  few  realize  the  physical  changes 
which  have  taken  place  in  the  properties  themselves,  changes  without 
which  present  financial  results  could  never  have  been  attained. 

Up  to  within  a  few  years  the  financier  has  paid  little  attention  to 
the  numerous  electrical  developments  going  on  about  him  because 
of  the  one  fact  that  he  was  unable  to  satisfactorily  compute  results. 
In  the  early  days  of  the  central  station  it  was  only  the  most  modem 
of  plants  which  had  any  idea  whatever  of  the  cost  of  their  output. 
Poor  and  good  paying  customers  were  considered  alike  as  a  whole, 
and  the  results  were  for  the  most  part  unsatisfactory.  It  was  soon 
.seen,  however,  by  those  familiar  with  the  growth  of  large  industries 
tliat  to  be  commercially  successful,  electricity  supply  must  be  put 
upon  a  business  basis.  This  basis  was  soon  reached  by  the  adoption 
of  central  station  measuring  instruments,  which  although  inaccurate 
as  compared  with  those  of  the  present,  were  a  means  of  correcting 
existing  errors,  and  the  rapid  improvements  of  electrical  indicating 
and  recording  meters  contributed  largely  to  the  financial  progress 
of  the  industry  as  a  whole.  The  mere  fact  that  the  station  knew 
the  cost  of  its  output  and  could  compute  its  income  per  unit  made 
itself  felt  in  public  confidence  (where  luxury  gave  way  to  necessity), 
and  soon  electrical  engineering  was  put  to  the  test  of  supplying  a 
public  demand.  Such  expansion  meant  the  enlarging  of  the  entire 
central  station  field.  New  conditions  of  demand  arose,  until  to-day 
a  single  generating  unit  represents  a  capacity  seldom  found  in  an 
entire  central  station  of  but  six  years  ago.  This  means  not  only 
new  design  of  electrical  plant,  but  steam  plant  as  well,  although 
perhaps  the  changes  in  the  former  are  more  noticeable  than  in  the 
latter. 

The  recent  progress  in  steam  engineering  has  been  marked  by 
increase  of  boiler  pressure,  introduction  of  superheated  steam  and 
improved  systems  of  condensing.  With  increased  boiler  pressure  and 
superheated  steam  there  naturally  arose  a  demand  for  more  careful 
design  and  construction  of  steam  piping,  resulting  in  reduction  of 
condensation  losses,  by  no  means  a  small  item  of  central  station 
expense.  The  introduction  of  automatic  coal-handling  machinery, 
and  the  increase  in  the  size  of  generating  imits,  makes  it  possible 
to-day  to  operate  with  the  same  force  of  labor  a  central  station 
with  fifty  times  the  output  of  a  station  of  only  six  years  ago.  The 
demands  for  larger  units  and  the  adoption  of  multipolar  generators 
gave  an  impetus  to  low  and  medium-speed  engine  development, 
so  that  to-day  it  is  the  exception  rather  than  the  rule  to  see  in  a 
large  central  station  units  exceeding  a  speed  of  120  revolutions, 
v/hereas,  formerly,  high  speed  was  almost  the  universal  type. 

The  development  in  the  electrical  plant  has  been  marked  by  the 
abandoning  of  direct-current  generation,  but  by  the  retaining  of 
direct-current  distribution.  Machine  design  and  the  adoption  of 
alternating-current  generation  has  made  possible  an  increase  in 
generated  pressure  ten  times  what  it  was  a  few  years  ago.  This 
increased  pressure  enlarging  at  once  the  area  of  supply  from  a 
common  center,  introduced,  however,  a  new  and  important  feature 
in  central  station  engineering,  for  it  became  necessary  not  only  to 
transmit  this  increased  pressure,  but  to  distribute  it  in  much  the 
same  manner  as  the  low-tension,  direct  current  of  the  past.  The 
means  whereby  such  distribution  could  be  positively  accomplished 
brought  at  once  into  prominence  that  device  of  heretofore  second 
importance — the  switchboard. 

The  switchboard  of  the  primitive  station  consisted  of  a  fevij, 
instruments  and  switches  located  on  or  at  the  side  of  the  small 
generators  with  an  abundance  of  fuses  scattered  throughout  the 
plant.  In  the  early  days  instruments  were  considered  a  luxury  and 
not  a  necessity,  and  allowance  for  "a  switchboard"  was  generally 
stricken  from  the  estimate  of  the  central  station  construction  budget, 
while  at  the  present  time  in  the  sub-station  it  necessarily  forms  as 
large  an  item  of  expense  as  the  total  transforming  machinery.  In 
the  last  two  years  the  introduction  of  high-voltage  polyphase  current 
has  made  the  means  of  control  an  all-important  device  and  absolute 
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requirement  ot  mmlcrii  cciiiral  slation  operation.  The  mere  tliuughl 
that  upon  It  the  ciiliie  output  ul  n  huge  itulustry  depcuiln,  a.s  well  as 
the  success  or  tailtire  of  u  large  liiianci.il  uiulertakiDg,  makes  the 
switchboard  the  heart  of  the  power  plant  and  .shows  at  once  its 
importance  and  the  care  wilh  which  it  should  he  designed  and 
installed. 

It  IS  perhaps  in  this  direction  more  than  in  any  other  that  we  find 
the  greatest  progress  during  the  past  two  years.  The  oil  switch,  the 
automatic  safety  ilcvices  and  measuring  and  indicating  instruments 
have  reached  such  a  point  of  development  as  to  leave  scarcely  any 
improvement  to  be  desired.  The  details  of  design  have  been  so 
elaborated  tli.it  there  seems  almost  a  complication,  and  yet  by  the 
use  of  secondary  systems  positive  control  is  easily  placed  within  the 
hands  of  a  single  operator.  In  many  stations — in  order  to  further  aid 
the  attendant,  by  removinB  possible  means  of  confusion  -the  con- 
trolling mechanism  is  entirely  closed  off  from  the  general iiig  room, 
so  that  its  quiet  is  comparable  to  that  of  a  library. 

While  many  changes  have  rapidly  taken  place  in  the  generating 
system,  the  distributing  system  has  been  modified  but  little.  In  the 
underground  work  the  introduction  of  tile  conduits  has  given  a 
more  permanent  appearance  to  subway  construction,  while  extended 
use  of  paper  insulation  has  lessened  the  expense  of  cable  work.  In 
overhead  systems  the  progress  has  been  noticeable  in  increased 
strength  of  material  and  improved  design  of  fittings,  requirements 
of  high-pressure  transmission  lines  demanding  special  attention  in 
this  direction.  On  the  premises  of  the  customer  the  devices  for  the 
use  of  electricity  have  multiplied  to  such  an  extent  that  supply  of 
energy  for  lighting  is  almost  i  aralleled  by  rciiuircments  for  other 
service.  The  constant  progress  of  meter  development  has  already 
permanently  removed  that  "bugbear"  to  the  customer  and  the  central 
station — the  flat  rate. 

It  is  on  account  of  this  vast  progress  of  the  last  two  years  that 
great  care  must  be  exercised  on  the  part  of  the  smaller  central 
station,  in  that  irrespective  of  its  own  local  surroundings  it  does 
not  blindly  follow  in  the  leadership  of  the  larger  plants  and  go 
beyond  the  improvements  which  have  been  made  to  apply  to  its  own 
conditions.  There  are  to-day  many  examples  where  stations  have 
been  extensively  "modernized."  only  to  find  their  operating  expenses 
increased  simply  because  their  conditions  did  not  call  for  the  ex- 
tensive changes. 

In  reviewing  the  past  year's  developments  one  can  scarcely  see  a 
chance  for  improvement  except  in  simplification  in  details  of  con- 
struction and  operation,  and  yet  in  the  light  of  past  progress  the 
central  station  engineer  naturally  looks  to  the  future  for  further 
developments. 

In  the  transformation  of  energy  from  the  coal  pile  to  the  switch- 
board, the  steam  plant  of  to-day  is  chiefly  responsible  for  the  great 
losses,  the  greatest  loss  being  in  the  prime  mover  itself.  While 
improvements  in  the  engine  have  been  many,  they  have  been  made  in 
detail  to  comply  to  new  conditions  of  service  and  space,  and  the 
initial  efficiency  or  reduced  cost  of  operation  has  not  been  radically 
changed. 

At  the  beginning  of  1903  no  one  thing  is  more  attractive  as  to 
future  possibilities,  and  which  will  have  more  to  do  with  the  future 
progress  of  electricity  supply  development,  than  the  steam  turbine, 
which,  although  recent  in  commercial  engineering,  antedates  the 
steam  engine  in  its  conception. 

The  conversion  of  thermo-dynamic  energy  in  the  chain  of  power 
transformation  of  a  central  station  has  always  been  the  weak  link 
as  far  as  efficiency  was  concerned.  It  is  true  the  use  of  superheated 
steam  helps  and  will  continue  to  improve  steam  engine  economy,  but 
this  economy  is  brought  about  not  so  much  in  the  engine  itself  as 
in  the  nature  of  its  supply.  Steam  engine  improvements  since  the 
time  of  James  Watt  have  only  been  mechanical.  No  one  realizes 
more  than  the  steam  engineer  himself  the  little  to  be  gained  in  the 
economy  of  the  reciprocating  engine,  this  line  of  work  having  been 
so  often  reviewed,  so  that  it  is  no  wonder  that  attention  has  again 
"been  turned  to  the  first  steam  motors,  the  reaction  turbine  of  Hero 
as  well  as  the  impact  turbine  of  Branca,  a  type  so  familiar  in  modern 
hydraulic  engineering. 

In  1883  De  Laval,  in  connection  with  the  cream  separator,  de- 
veloped a  steam  turbine,  at  first  a  reaction  wheel  but  later  one  of 
Branca  type.  This  machine  was  and  is  still  used  in  cream  separators. 
De  Laval  spent  his  energies  in  securing  a  complete  and  adiabatic  ex- 
pansion of  steam,  and  endeavored  to  convert  its  entire  static  into 
kinetic  energy'. 


Ill  1884  I'ar.Hons  developed  a  steam  turbine  by  allowing  the  steam 
by  Its  exjiansion  after  admission  to  the  turbine  to  convert  its  energy 
into  velocity,  acting  and  reactiiiK  on  a  scries  of  movable  and  .sta- 
tionary bladcit.  '1  hesc  two  arc  exponents  of  extreme  systems,  others 
taking  from  cacli  and  possibly  adding  improvcmenls  thereto. 

The  year  of  i(>33  will  be  reineinbercd  as  the  year  in  which  the 
steam  turbine  began  its  battle  for  commercial  supremacy.  That 
Its  success  will  be  eventual,  there  can  be  no  question.  It  is  not  sur- 
prising that  during  all  the  past  twenty  years  of  electrical  progress,  at 
times  almost  revolutionary,  any  radical  development  in  the  prime 
mover  should  meet  with  unusual  favor.  When  in  the  near  future 
the  steam  turbine  supplants  the  ttcam  engine  it  will  be  welcomed 
by  none  as  heartily  as  by  the  electrical  fraternity,  where  small  size, 
low  cost  and  case  and  ecoi.omy  of  operation  will  be  appreciated. 
Such  a  change  will  again  revolutionize  the  details  of  construction 
of  the  central  station.  The  generator  passing  from  the  high-speed 
to  the  low-speed  type,  will  again  pass  to  extreme  high  speed,  where 
re(iuiremenls  other  than  electrical  will  govern  construction. 

This  replacing  of  the  steam  engine  will  bring  about  with  it  neces- 
sary changes  in  boiler  pressure,  steam  temperatures  and  vacuum, 
and  will  modify  more  or  less  all  details  of  steam  plant.  In  the  mean- 
time the  development  in  electrical  apparatus  will  continue,  as 
under  decreased  cost  of  installation  and  operation,  and  the  addition 
of  new  channels  of  demand,  the  whole  field  of  the  industry  continues 
to  broaden.  Each  new  improvement  makes  itself  felt  in  changed 
conditions,  so  that  no  one  would  dare  at  the  present  time  to  describe 
even  prophetically  the  final  "modern  central  station." 


Problems  of  the  Western  Telephone  and  Telegraph 
Company. 


According  to  reports  in  the  New  York  and  Boston  financial  organs, 
the  Western  Telephone  &  Telegraph  shares  are  now  quoted  at  about 
22,  which  is  equivalent  to  16J/2  for  its  predecessor,  the  Erie  Tele- 
phone Company,  as  100  shares  of  Erie  stock  were  converted  into  75 
shares  of  Western  Telephone  stock,  besides  having  to  pay  an  assess- 
ment of  $25  per  share  lor  Western  Telephone  preferred  at  par. 
Erie  Telephone  shares  never  sold  below  15,  and  once  sold  as  high  as 
i22j^.  On  the  reorganization,  $15,000,000  of  money  was  raised  to 
pay  off  the  construction  debts,  and  put  $6,000,000  more  into  new  con- 
struction. 

The  Southwestern  Telephone  Company,  the  Northwestern  Tele- 
phone Company,  the  Wisconsin  and  the  Cleveland  companies  are 
understood  to  be  doing  a  continually  increasing  business.  The 
Western  Telephone  Company  owns  but  70  per  cent,  in  these  and 
also  owns  $3,600,000  stock,  $2,400,000  floating  debt  of  the  Michigan 
Telephone  Company,  and  these  assets  are  problematical.  This  com- 
pany was  not  taken  in  by  the  Western  when  the  Erie  was  reorganized, 
but  was  left  to  future  treatment. 

The  Michigan  Telephone  situation  is  rather  anomalous.  The 
property  is  hampered  by  lack  of  new  money  and  by  floating  debt. 
The  bondholders  know  that  more  than  the  face  of  their  bonds  has 
gone  into  the  property  and  is  still  there.  There  are  $5,000,000  of 
Michigan  Telephone  bonds  and  $650,000  of  Detroit  Telephone  bonds. 
It  is  understood  that  these  bondholders  are  willing  to  buy  the  prop- 
erty at  foreclosure  and  put  up  new  money  for  extensions.  Expert 
valuation  of  the  Michigan  Telephone  property  shows  $9,000,000. 

The  problem  the  Western  Telephone  Company  has  on  its  hands  is 
how  to  finance  the  Michigan  in  the  future  and  not  carry  the  whole 
load.  It  is  proposed  that  the  bondholders  shall  make  some  conces- 
sions and  that  the  stock  interests  furnish  new  money,  but  the  bond- 
holders do  not  receive  the  suggestion  with  favor.  They  say  they 
prefer  to  take  the  property,  and  there  the  matter  stands.  If  the 
Western  Telephone  Company  could  realize  upon  its  assets  in  Mich- 
igan or  come  to  some  agreement  with  the  bondholders  by  which 
new  money  could  safely  be  poured  into  the  properly.  Western  Tele- 
phone shares  would  ha\e  a  broader  speculative  future. 

It  is  said  that  the  Michigan  Telephone  Company  is  earning  its 
bond  interest  and  a  margin  of  $100,000  besides,  but  this  is  a  narrow 
margin  upon  which  to  carry  $2,400,000  of  floating  debt  and  raise 
additional  construction  money.  Besides,  the  constantly  increasing 
demand  for  apparatus  in  the  territory  creates  of  itself  a  call  for  new 
capital  in  considerable  volume. 
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Tne  Outlook  in  Electric   Traction   in   1903, 


By  Dr.  Louis  Bell. 

THE  iiiiportaiU  work  of  expansion  which  has  marked  the  year 
just  past  seems  likely  to  continue  through  the  coming  sea- 
son. There  is  no  reason  to  expect  any  diminution  of  the 
present  activity  in  developing  interurban  lines  of  communication 
unless  business  con^litions  should  change  materially  for  the  worse. 
If  one  looks  over  the  work  of  the  past  few  years  it  is  quite  obvious 
that  interurban  railways  have  marked  the  direction  of  steady  growth. 
There  are  good  reasons  for  this  state  of  afifairs  and  for  its  con- 
tinuance. Most  of  our  cities  are  now  pretty  well  provided  with 
street  railways,  and  while  many  new  lines  are  being  constructed  or 
are  in  contemplation  they  are  in  the  nature  of  minor  though  useful 
additions  to  well-established  systems.  On  the  other  hand,  the 
extension  of  electric  traction  to  heavy  railway  working  rests  rather 
in  abeyance.  Conservative  railroad  men  still  have  many  doubts  as 
to  the  real  commercial  value  of  a  change  of  motive  power,  while 
freely  admitting  the  feasibility  of  electric  working  as  an  engineering 
feat.  Even  were  they  convinced  that  substantial  economy  would 
result  from  a  change  they  still  would  hesitate  long  before  entering 
upon  a  programme  which  would  involve  changes  so  far  reaching 
and  an  increase  of  investment  so  formidable. 

Most  American  railways  are  well  known  to  be  greatly  overcapi- 
talized, so  that  they  are  enormously  sensitive  to  comparatively 
slight  changes  in  the  conditions  of  general  business,  and  even  a 
change  which  promised  definite  economy  would  receive  a  scant 
welcome  if  it  implied  a  considerable  increase  in  the  fixed  charges. 
The  merging  operations  now  steadily  under  way  have  created  a 
community  of  interests  which  adds  largely  to  this  natural  inertia. 
Therefore,  from  a  practical  standpoint  interurban  electric  traction 
by  independent  companies  presents  the  line  of  least  resistance  along 
which  growth  naturally  takes  place.  Moreover,  interurban  roads 
well  planned  and  well  built  meet  a  public  need,  have  the  moral  and 
material  support  of  the  community  and  have  rather  uniformly  pro- 
ceeded successfully.  They  are  particularly  likely  to  increase  in  sec- 
tions of  the  country  which,  have  been  hampered  by  the  unwise  ad- 
ministration of  monopoly  on  the  part  of  the  steam  roads.  Hence  one 
sees  such  great  developments  as  are  now  in  progress  in  Southern 
California.  In  some  regions  the  steam  roads  have  successfully  re- 
sisted such  competition  by  open  and  shameless  lobbying  against 
franchises  or  by  themselves  covertly  obtaining  franchises  to  be  sup- 
pressed or  to  be  utilized  only  in  such  way  as  may  serve  to  avert  com- 
petition. 

On  the  whole,  however,  interurban  work  has  a  fair  field  and  may 
be  expected  to  make  great  headway  in  the  immediate  future.  Phy- 
sically, it  may  be  expected  for  the  present  to  proceed  along  well- 
beaten  paths.  There  are,  however,  two  factors  which  must  be  taken 
into  account  in  forecasting  the  engineering  work  to  be  done  on 
interurban  systems.  First  in  order  of  importance  comes  the  pos- 
sibility of  an  alternating-current  motor  system  in  one  form  or  an- 
other. Several  such  are  under  trial  in  this  country  and  abroad  with 
results  which  are  encouraging,  but  not  yet  fully  decisive.  The  prac- 
tical development  of  any  one  of  these  would  prove  a  powerful 
stimulus  in  certain  kinds  of  interurban  work,  notably  that  which  most 
closely  approximates  ordinary  railway  practice. 

There  are  in  reality  two  rather  distinct  classes  of  interurban  roads. 
One  must  be  regarded  merely  as  an  extension  of  suburban  lines, 
operating  rolling  stock  which  in  design,  speed,  and  general  functions 
is  not  radically  different  from  that  in  use  on  the  urban  systems. 
The  interurban  cars,  in  fact,  are  here  intended  to  form  an  integral 
part  of  the  suburban  and  interurban  service  and  to  share  near  the 
termini  the  same  tracks.  In  such  instances  there  is  no  immediate 
likelihood  that  any  alternating  motor  .system  will  commend  itself, 
by  reason  of  the  obvious  difficulties  in  the  situation. 

The  second  class  of  interurban  roads  comprises  those  in  which 
uniformity  of  equipment  and  community  of  termini  have  been  sac- 
rificed for  the  sake  of  faster  and  more  effective  service  on  the  in- 
terurban route  proper.  There  is  no  rigid  line  of  demarcation  be- 
tween these  and  the  former  class,  but  the  differences  are  plain 
enough  to  permit  of  little  hesitancy  in  assigning  a  given  road  to  one 
01  the  other.  In  case  of  these  larger  interurban  lines  the  develop- 
nunt  of  alternating  motors  has  much  significance,  and  while  it  is  as 
yit  loo  early  to  venture  predictions,  it  is  certain  that  a  good  alter- 


nating system  would  greatly  facilitate  the  growth  of  extensive  net- 
works of  such  electric  roads. 

On  the  other  hand,  a  tactor  is  getting  to  worn  whicli  may  have 
no  small  effect  on  the  distribution  of  power  for  large  systems.  The 
turbo-generator  is  now  prominently  before  the  public,  and  bids  fair 
to  force  its  way  into  railway  practice  to  a  very  material  extent.  It 
has  three  virtues  which  commend  it  strongly  for  use  in  traction 
plants.  It  is  generally  economical  of  steam;  it  gives  a  good  eflS- 
ciency  at  moderate  loads ;  and  it  appears  to  require  relatively  little 
care.  In  large  power  stations  its  virtues  are  less  conspicuous  than 
in  small  ones  where  it  is  put  into  competition  with  engines  of  mod- 
erate output,  and  its  best  hold  in  railway  engineering  would  seem 
to  be  in  equipping  auxiliary  or  distributed  stations  on  extensive 
systems.  Everything  which  tends  to  increase  the  economy  of  small 
plants  tends  to  diminish  the  advantage  to  be  gained  by  generating 
power  at  a  single  point  and  transmitting  it  to  sub-stations  with 
rotary  converters.  Such  transmissions  are  now  common,  but  unless 
the  central  station  is  operated  by  water  power  there  is  considerable 
room  for  debate  as  to  the  economy  of  the  process.  A  certain  class 
of  distribution  cases  could  certainly  be  treated  to  advantage  if  gen- 
erating sets  of  two  or  three  hundred  kilowatts  could  be  counted 
on  for  the  economics  which  turbo-generators  seem  to  possess.  It  is 
assuredly  to  be  expected  that  turbo-generators  will  have  their  chance 
to  make  a  reputation  before  another  year  has  closed,  and  the  result 
inay  have  a  very  important  bearing  on  future  interurban  develop- 
ments. 

Quite  apart  from  interurban  practice  stands  the  heavy  suburban 
and  elevated  road  traction  which  is  now  under  way.  Of  this  there 
is  certain  to  be  an  increasing  amount,  probably  following  rather 
closely  the  lines  already  marked  out.  Such  work  stands  alone  in 
the  service  requirements  as  to  acceleration  and  the  uniformly  very- 
large  output  demanded  all  along  the  line.  At  present  the  third 
rail  seems  the  only  available  variety  of  working  conductor  in  spite- 
of  the  very  serious  trouble  from  sleet  which  has  been  most  unpleas- 
antly prominent  of  late.  Some  method  of  protecting  the  rail  against 
this  and  against  the  really  grave  danger  to  life  in  case  of  accidental 
contact  seems  essential,  but  nothing  of  the  kind  has  yet  stood  the 
test  of  experience. 

Again,  the  complication  of  the  third-rail  system  in  large  terminals 
is  of  the  most  forbidding  character,  and  it  seems  probable  that  an 
effective  remedy  can  be  found  only  in  reorganizing  ti.e  current  yard 
arrangements.  It  is  altogether  improbable  that  in  such  situations  a 
change  of  motive  power  from  steam  to  electricity  can  be  accom- 
plished without  any  changes  in  methods  of  operation.  Hence  the 
work  of  re-equipping  a  big  suburban  system  for  electric  traction  is 
a  rather  slow  job  requiring  great  caution  and  finesse,  and  thus  will 
be  undertaken  with  some  '..esitation.  The  next  year  will  show 
progress  in  this  direction,  but  probably  not  to  any  sensational  extent. 
The  policy  of  those  who  w^ould  be  most  interested  is  a  waiting  one, 
keeping  watch  for  the  results  to  be  obtained  in  the  several  large 
|)lants  already  well  under  way. 

Oddly  enough,  the  electric  high-speed  railway  devouring  space 
at  a  hundred  miles  per  hour  or  more  is  actually  further  in  the  dis- 
tance than  it  was  ten  years  ago.  The  engineering  side  of  such  a 
proposition,  then  involving  many  dubious  factors,  may  now  be  said 
to  involve  no  serious  difficulties,  but  the  road  itself  has  retreated 
into  the  future  in  spite  of  the  certainty  that  it  could  be  made  oper- 
ative. The  experiments  at  Zossen  that  have  been  so  much  discussed 
did  clear  the  way  of  the  one  bugaboo  that  remained — the  air  re- 
sistance. But,  as  the  writer  has  frequently  had  occasion  to  remark. 
the  difficulties  of  the  case  are  commercial,  not  technical,  and  these 
still  remain.  Only  between  large  centers  of  population  and  over 
rather  long  distance  would  such  a  road  give  promise  of  large  returns. 
Now  as  a  matter  of  fact,  our  present  steam  roads  are  operated  far 
below  speeds  that  could  easily  be  reached,  and  an  enormous  weight 
of  influence  is  brought  to  bear  against  any  attempts  to  quicken 
running  time.  To  cause  the  construction  of  a  high-speed  electric 
road  requires  either  conditions  of  fierce  and  genuine  competition  be- 
tween existing  trunk  linos,  or  an  independent  organization  with 
unlimited  resources  for  lobbying.  Neither  of  these  contingencies 
seems  at  the  present  time  probable.  It  is  safe  to  say  that  if  a  project 
for  a  high-speed  line  between  New  York  and  Chicago  were  under 
way.  the  cost  of  the  franchises  and  the  subsequent  litigation  would 
wreck  the  scheme  before  a  wheel  could  be  turned.  The  hundred- 
mile-an-hour  train  is  far  more  likely,  so  far  as  the  present  outlook  in- 
rlicafcs,  to  come  into  actualitv  abroad. 
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Another    interesting    branch  of    cleilric  traction— tlic   rural   rail- 
way—i-,  nnUcrjjoing  marked  ilevelopnicnl,  but  by  an  indirect  process. 
'I'lic  value  of  electric  railways  to  a  rural  coniniuniiy  has  long  been 
understood,  at  least  for  the  time  being.    The  prejudice  against  light 
railways  in  this  coimliy  is  strong  and  it  has  been  earnestly  fostered 
bi    builders   of    rolling    stock   and    car   e(iuipincnts    who    hnd    their 
easiest  source  of  prolit  in  iirissiiig  the  u.se  of  their  standard  types. 
It  IS  practically  out   of  the  t|ucstion  to  find  proper  ciiuipment   for 
light  railways,  and  hence  the  real  demand  for  rural  roads  has  been 
otlierwi.sc  met.     Jt  has,  in   fact,  been  tilled  so  far  as  circunistances 
have  permitted,   by   minor  iiiterurban   linos  connecting  small   cities, 
but    gaining   no   small    part  of   their   tralhc   from    the   intermediate 
rural  comnmnitic!;.    Many  roads  of  this  class  have  been  constructed 
and  many  more  w  ill  be  in  the  near  future.    The  need  for  better  rural 
communications  in  this  country  of  bad  roads  is  acute,  and  the  smaller 
interurban   roads  alTord  no   inconsiderable  relief.     In   this  class  of 
work  a  freight  franchise  is  indispensable  if  the  rural  lines  are  to  be 
01  mucn  public  utility,  and  the  status  of  electric  roads  having  such 
franchises  is  a  matter  of  grave  importance.     The  interests  of  ordi- 
nary  railroads  arc  strongly  against   freight-carrying   ekclric   roads, 
and  the  resulting  opposition  has  been  and  is  very  determined,   but 
the   welfare  of  the   community   dLinands   new   channels    for   traffic 
and  they  arc  sure  to  come.    The  feeling  which  exists  docs,  however, 
♦tnd  to  rob  the  electric  roads  of  part  of  their  normal  usefulness. 
•    Altogether,  the  outlook   for  electric  traction   is  a   favorable  one, 
especially    as   to    interurban    systems.      These,    big   and    little,    will 
steadily  increase  in  importance,  albeit  the  larger  projects  fall  short 
of  the  hopes  for  speed  that  have  been  so  long  current.     Several  of 
the  interurban  lines  now  built  and  under  construction  will  run  fast 
trains,  but  there  is  nothing  sensational  in  sight  as  yet.    And  happily 
electric  railway  building  is  on  a  far  sounder  basis  financially  than 
used  to  be  the  case.     There  is  less  e.xploitmg  and  more  building ; 
there  are  fewer  prospectuses  and  more  dividends,  so  that  investors, 
even  in  times  of  relative  stress,  are  more  disposed  to  stand  behind  a 
class  of  enterprises  that  have  become  conservative. 


The  Outlook  lor  hicctrical  Apparatus  in  huiopc  in  1903. 


The  Fire   Hazard  of  Electrical   Apparatus. 


A  disastrous  fire  broke  out  in  the  power  house  of  the  Helena 
Light  &  Traction  Company,  at  Helena,  Mont.,  on  the  evening  of 
October  20,  ccimpletely  demolishing  the  building  and  nearly  all 
of  the  machinery,  the  exception  being  a  number  of  oil-insulated 
transformers  which  were  practically  uninjured.  The  building  orig- 
inally contained  a  steam  plant,  which  has  gradually  been  abandoned, 
power  being  purchased  from  the  Missouri  River  Power  Company, 
which  supplies  power  from  Canyon  Ferry,  18  miles  distant,  over  a 
double  ii.ooo-volt  circuit.  The  effects  of  the  fire  upon  the  high- 
tension  apparatus  of  the  Missouri  River  Power  Company  installed 
in  the  station  may  be  summarized  as  follows : 

The  high-tension  switchboard,  lightning  arrester  equipment,  and, 
in  fact,  everything  but  portions  of  the  six  11,000-volt,  iso-kw 
W'estinghouse  transformers,  were  totally  destroyed.  However,  two 
of  the  transformers  were  not  upset  and,  being  oil-insulated,  their 
vital  parts  were  protected  from  the  fire.  The  oil  did  not  burn 
away  sufficiently  to  injure  their  coils  or  cores,  and  it  is  probable  that 
it  would  not  have  ignited  at  all  had  not  the  covers  been  removed 
■from  the  cases,  before  the  fire,  to  facilitate  cooling,  the  transformers 
1)eing  worked  at  a  heavy  overload.  The  four  other  transformers 
were  standing  on  a  wooden  floor  and  as  soOn  as  the  latter  was 
burned  away  they  were  upset  and  poured  their  oil  into  an  engine 
pit  below. 

There  were  also  in  the  station  two  loo-hp  induction  motors  driv- 
ing, through  a-  line  of  shafting,  six  direct-current  arc  light  dynamos. 
The  arc  machines  were  totally  destroyed,  but,  from  the  report  of 
the  appraisers,  it  appears  that  the  induction  motors  were  damaged 
only  to  the  extent  of  50  per  cent,  of  their  value.  Although  the 
marble  distribution  switchboard  of  the  station  was  completely  de- 
stroyed, there  were  found  behind  it  three  oil-insulated  Westinghouse 
potential  regulators  in  cast-iron  cases,  which  were  practically  unin- 
jured, the  damage  appraised  being  at  $20  to  provide  handles,  cable 
terminals  and  cleaning  up.  The  results  of  this  fire  have  demon- 
strated that  oil-insulated  transformers  are  far  more  immune  from 
injury  than  almost  any  other  kind  of  electrical  apparatus.  It  would 
be  necessary,  however,  to  give  them  solid  and  substantial  foundations 
to  prevent  upsetting  in  the  manner  indicated  or  in  any  other  way. 


liV    IIeNKV    L.   CitlbStl- 

H.W  l\(j  just  returned  to  this  country  from  an  extensive  trip 
.iliroad,  I  wish  to  call  the  attention  uf  American  manufacturers 
III  electrical  machinery,  electrical  appliances  and  electric  sup- 
plies aiid  novelties,  to  the  great  opportunities  which  exist  for  the  sale  of 
our  goods  in  most  of  the  J'.uropean  countries.  There  arc  several  mar- 
kets in  Europe  which  are  still  "terra  incognita"  to  many  of  our  man- 
ufacturers. Though  there  is  still  felt  a  general  industrial  depression 
ill  some  of  the  great  manufacturing  countries  of  the  Continent,  and 
though  the  demand  for  machinery  in  these  countries  is  not  as  large 
and  steady  as  il  was  some  years  ago,  commerce  and  industries  in 
these  countries  arc  not  at  a  standstill,  and  orders  arc  still  being 
placed.  Unfortunately,  the  majority  of  our  manufacturers  indulge 
the  regrettable  habit  to  neglect  entirely  and  absolutely  their  foreign 
customers,  when  busy  at  home.  As  soon  as  they  run  short  of  do- 
mestic order.s,  however,  they  want  foreign  trade ;  and  in  this  fact 
lies  one  of  the  principal  drawbacks  to  the  steady  expansion  of  our 
trade  abroad. 

I  visited  during  my  trip  a  part  of  the  northern  coast  of  Africa 
;ind  proceeded  then,  by  way  of  Gibraltar,  to  Spain  and  Portugal. 
Later  I  went  to  France,  Belgium,  Holland,  England,  Luxemburg, 
Germany,  Denmark,  Norway,  Sweden,  Austria-Hungary,  Italy,  the 
Islands  of  Sicily  and  Sardinia,  and  to  Switzerland.  In  the  prin- 
cipal cities  of  these  countries  I  called  upon  the  leading  importers  of 
and  dealers  in  electrical  machinery  and  appliances.  I  also  saw  many 
officials  of  electric  power  stations,  electric  railroads  and  tramways, 
■electric  lighting  stations  and  other  plants.  The  statement  which  I 
have  made  above  regarding  the  shortsightedness  of  American  man- 
ufacturers in  the  way  of  neglecting  foreign  customers  whilst  they 
get  plenty  to  do  in  the  United  States,  was  not  only  indorsed  by  a 
great  number  of  importing  merchants  in  cities  like  Madrid,  Paris, 
London,  Copenhagen,  Stockholm,  Berlin,  Milan,  Genoa  and  Zurich, 
but  many  of  them  told  me,  as  soon  as  I  spoke  about  the  advantages 
of  our  machines,  "What  is  the  use  of  establishing  connections  now 
in  your  country,  while  your  manufacturers  do  not  care  for  foreign 
orders.  We  run  the  risk  of  losing  our  trade  in  introducing  new 
American  machines  and  creating  a  demand  for  them,  when  your 
manufacturers,  a  little  later,  will  refuse  to  accept  further  orders." 

On  the  other  hand,  German  and  British  manufacturers  make  it  a 
point  ahvays  to  take  care  of  their  foreign  customers.  Another  chief 
hindrance  to  the  development  of  our  foreign  connections  lies  in  the 
fact  that  the  great  bulk  of  all  the  catalogues  sent  out  from  this 
country  are  in  the  English  language.  We  shall  never  be  able  to  do 
business  of  any  importance  abroad  if  we  do  not  address  the  foreign 
customer  in  his  own  tongue,  or  in  a  language  which  he  is  likely 
to  understand.  French  catalogues,  for  instances,  can,  to  good  ad- 
vantage, be  used  not  only  in  French-speaking  countries  like  France 
and  Belgium,  but  also  in  Spain,  Portugal,  Italy,  Switzerland,  Luxem- 
burg, Turkey,  Greece  and  European  Russia,  where  the  educated  class 
of  people  generally  speak  and  write  French.  German  catalogues 
can  be  used  in  Germany,  Austria-Hungary,  Scandinavia  and  on  the 
Baltic. 

On  the  Continent  of  Europe  the  best  possibilities  for  the  sale  of 
electrical  machinery  and  supplies  exist  chiefly  in  countries  poor  in 
coal,  like  Italy.  Sicily,  Sardinia,  Switzerland,  Denmark,  Norway, 
Sweden  and  Holland.  While  limited  as  to  fuel  supply,  Italy  and 
Scandinavia,  especially  Sweden  and  the  northern  provinces  of  Italy, 
i.  e.,  Lombardy,  Piedmont,  Liguria  and  Venezia,  abound  in  powerful 
waterfalls ;  and  electricity  in  those  regions  is  making  steady  progress. 
In  the  mining  industries  of  the  Islands  of  Sicily  and  Sardinia  elec- 
tricity is  also  coming  more  and  more  to  the  front.  This  is  also 
the  case  in  the  industrial  centers  of  Spain,  such  as  the  provinces 
of  Huelva,  Cordova,  Asturia,  on  the  Bay  of  Biscay,  and  in  Catalonia, 
on  the  Mediterranean. 

In  Southern  Europe,  that  is  to  say  in  Spain,  Portugal,  Italy,  the 
islands  of  the  Mediterranean,  the  south  of  France  and  in  the  coun- 
tries on  the  Adriatic,  we  ought  to  be  able  to  sell  light  electric  ma- 
chines, electric  novelties  and  electric  fans.  It  is  much  easier  to 
introduce  and  sell  these  goods  than  heavy  machines.  These  light 
and  small  articles  are  carried  in  stock  by  many  importers  and  whole- 
sale and  retail  dealers,  while  orders  for  heavy  machinery  are,  as  a 
rule,  only  placed  when  new  plants  or  works  are  to  be  equipped  and 
in  that  case  the  required  machinery  is  generally  ordered  from  the 
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manufacturer.  This  is  the  reason  why  most  of  the  great  German 
electrical  works,  like  Siemens  &  llalske,  Allgcmeine  Elektricitats- 
Gesellschaft,  Schuckcrt  &  Co.,  the  Helios  Company,  W.  Lahmeyer 
&  Company,  Union  Electric  Company,  and  others  have  their  own 
offices  in  the  principal  countries  of  the  Continent,  and  in  many  cases 
have  established  sub-companies  in  foreign  countries.  A  good  deal  of 
heavy  electrical  machinery,  etc.,  is  also  exported  by  well-known  Swiss 
manufacturers  like  the  Oerlikon  Works,  Brown,  Boveri  &  Co.,  and 
Escher,  Wyss  &  Co.  These  firms,  too,  have  branch  offices  all  over 
Europe. 

I  have  no  doubt  that  by  taking  the  right  steps  we  can  largely  in- 
crease our  sales  in  electric  machinery  in  England  and  most  countries 
of  the  Continent,  but  we  must  go  after  this  business  just  as  ener- 
getically and  systematically  as  we  do  in  this  country.  No  manu- 
facturer should  think  that  he  can  create  a  demand  for  his  goods 
by  simply  sending  an  English  catalogue  abroad.  This  is,  in  most 
cases,  waste  of  time  and  money.  Manufacturers  of  heavy  machinery 
should  try  to  arrange  for  local  representation  in  each  principal  coun- 
try of  Europe.  There  are  many  American  manufacturers  who  have 
an  agency  in  London,  Paris  or  Berlin.  These  offices,  however,  are 
never  in  a  position  to  establish  business  connections  on  a  sound 
basis  all  over  Europe.  The  man  in  the  Island  of  Sicily  who  wants 
to  install  an  electric  plant  will  never  go  to  Paris  to  get  American 
machinery,  nor  will  the  importer  in  Trieste,  Fiume  and  Budapesth 
go  to  Berlin  whenever  he  is  in  the  market  for  American  goods.  I 
have  talked  these  very  questions  over  with  hundreds  of  users  of 
electrical  machinery  in  the  various  countries  of  Europe,  and  they 
all  prefer  absolutely  to  buy  from  their  own  countryman  who  repre- 
sents American  firms,  or  from  the  local  branch  office  of  the  Ameri- 
can manufacturer. 

Those  firms  anxious  to  establish  connections  on  these  lines  should 
make  arrangements  for  local  representation  in  cities  where  the  bulk 
of  machinery  is  handled,  and  which  are,  at  the  same  time,  first-class 
distributing  points.  As  those  centers  I  would  recommend  in  Spain, 
Madrid,  Barcelona  and  Bilboa ;  in  Portugal,  Lisbon ;  in  France,  Paris 
and  Marseilles ;  in  Belgium,  Brussels ;  in  Holland,  Rotterdam ;  in 
Great  Britain,  London,  Birmingham  and  Glasgow  ;  in  Luxemburg, 
the  city  of  Luxemburg ;  in  Germany,  Hamburg  and  Berlin  for  the 
North,  Munich  for  the  South,  Breslau  for  the  East,  and  Dusseldorf 
01'  Cologne  for  the  West ;  in  Denmark,  Copenhagen  ;  in  Norway, 
Christiania;  in  Sweden,  Stockholm;  in  Austria,  Vienna;  in  Hun- 
gary. Budapest;  in  Italy,  Milan,  Turin  or  Genoa;  in  Switzerland, 
Zurich.  By  a  network  of  agencies  thus  established  there  is  little 
doubt  that  a  successful  business  can  be  created,  especially  if  we 
treat  our  foreign  customers  in  the  same  way  as  our  own  American 
customers  insist  on  being  treated. 


Electrical  Distribution   in  the  Machine   Shop   in   1903 


Power  Development  of  British  Columbia. 

Mr.  L.  E.  Dudley,  U.  S.  Consul,  reports  to  the  State  Department 
from  Vancouver,  B.  C.,  on  the  work  being  done  to  furnish  electric 
power  for  that  city  and  the  city  of  New  Westminster,  twelve  miles 
away.  The  object  of  the  company  is  to  join  the  waters  of  Lakes 
Coquitlam  and  Beautiful  by  a  tunnel  two  miles  long,  and  provide  a  per- 
manent source  of  hydro-electric  energy  for  all  purposes.  The  dam  is 
405  feet  above  the  sea  level,  and  will  be  300  feet  long,  50  feet  high,  35 
feet  at  the  base,  and  8  feet  on  top.  In  addition  to  doing  this 
work  the  company  has  a  gang  of  men  employed  in  cutting  a  terrace 
out  of  the  face  of  the  rock  to  form  a  site  for  the  power  house.  It  will 
be  so  situated  that  even  if  the  big  dam  did  give  way,  the  rush  of 
the  waters  would  not  afifect  it.  Outside  of  the  company's  force 
-there  are  about  150  employed  by  the  contractors  in  clearing  the 
portion  that  is  to  be  submerged,  which  will  make  the  lake  surface 
500  acres.  The  intention  is  to  keep  the  water  always  20  feet  above 
the  outlet  pipe  from  the  big  dam.  From  the  dam  down  to  the 
power  house  is  a  drop  of  400  feet  in  1,600.  Other  men  are  working  on 
the  tunnel  which  will  bring  the  waters  of  Coquitlam  Lake  down  to 
Lake  Beautiful.  In  this  tunnel  the  men  are  boring  through  solid 
granite.  The  tunnel,  when  completed,  will  be  2.5  miles  long,  and 
will  have  in  that  distance  a  drop  of  32  feet.  An  electric  locomotive 
has  been  ordered  and  should  now  be  delivered.  This  will  not  be  used 
on  the  first  section  of  the  road  from  the  inlet  up,  which  is  a  58  per 
cen,*-.  grade,  but  will  be  employed  above,  to  haul  the  rock  out  from 
the  tunnel.  The  transmission  line,  for  which  two  big  gangs  of  men 
are  .now  cutting  through  the  forest,  will  cross  the  inlet  at  Bamet. 
On  one  side  there  will  be  a  steel  tower  to  receive  the  cable.  The  dis- 
tance across  is  nearlv  half  a  mi'" 


By  Kern  Dodge. 

SO  many  new  shops  arc  being  erected  and  so  many  are  being 
modernized,  that  the  question  of  the  best  voltage  or  system 
for  power  and  lighting,  constantly  comes  up;  and  it  might  be 
well  to  say  that  the  question  will  continue  to  arise  for  each  plant, 
as  each  shop  is  a  problem  in  itself  and  must  have  a  solution  fitting 
the  particular  case  at  issue. 

The  power  required  in  the  shop  is  in  most  cases  divided  into  two 
classes,  viz.,  constant  speed  and  variable  speed.  The  constant-speed 
motor  is  used  to  run  sections  of  line  shaft  and  some  machine  tools, 
such  as  punches  and  shears,  which  require  a  nearly  constant  speed. 
This  class  presents  the  least  difficulty  to  the  application  of  the  motor. 

For  constant  speed  work,  the  alternating-current  motor  possesses 
some  marked  advantages  and  its  use  for  this  service  is  satisfactory. 
Among  the  advantages  which  will  be  gained  by  installing  independent 
constant-speed  motors  instead  of  the  line  shaft  and  belt  method,  may 
be  named  clear  head  room  for  cranes,  portability  and  lighter  and 
cheaper  construction  of  buildings.  Each  machine  has  a  particular 
function  to  perform  and  it  should  be  run  in  such  a  way  that  it  will 
do  its  work  in  the  least  possible  time,  with  the  least  physical  exer- 
tion on  the  part  of  the  operator. 

Let  us  consider  a  special  case,  say  a  punch  which  is  running  from 
a  line  shaft  by  belt,  and  we  wish  to  equip  it  with  a  motor.  Taking 
the  punch  first,  we  find  that  it  is  capable  of  punching  a  certain  sized 
hole  through  a  given  thickness  of  plate  and  that  the  work  to  be 
done  on  this  tool  is  of  such  size  that  a  hole  may  be  punched  at  each 
stroke.  The  horse-pov^-er  is  determined  by  the  work  to  be  done, 
plus  the  friction  load  of  the  machine.  The  current  is  supplied  by  a 
plant  already  installed  and  may  be  either  direct  or  alternating,  as 
the  case  may  be. 

Now  for  the  actual  running  of  the  machine.  We  have  sufficient 
data  to  choose  the  proper  motor  to  run  the  tool,  remembering  that 
it  is  perfectly  safe  to  overload  the  motor  from  30  to  40  per  cent,  at 
the  instant  of  punching,  as  the  actual  time  required  in  punching 
is  but  a  fractional  percentage  of  the  running  time,  but  there  are 
other  points  which  cannot  be  overlooked,  namely,  the  size,  weight 
an^  speed  of  the  fly-wheel,  for  in  many  instances  a  motor  which 
will  keep  the  machine  in  satisfactory  operation  will  not  have  sufficient 
starting  torque  to  overcome  the  inertia  of  the  fiy-wheel. 

The  easiest  and  best  way  to  determine  the  power  required  for 
any  tool  is  to  temporarily  belt  a  motor  to  it  and  take  careful  readings 
of  the  ammeter  and  voltmeter  in  the  motor  circuit.  But  in  punch 
work  these  measurements  will  be  misleading  if  the  testing  motor 
is  very  much  larger  than  the  actual  motor  required,  for  the  starting 
torque  of  the  large  motor  will  start  the  fly-wheel  up  rapidly,  and 
this  feature  of  overcoming  the  inertia  of  the  fly-wheel  may  be  lost 
sight  of. 

At  last  we  have  found  the  motor  which  meets  all  the  conditions, 
and  it  must  now  be  attached  to  the  machine.  To  get  the  most 
efficient  installation  of  the  motor  requires  much  thought  and  labor, 
for  a  special  bracket  has  to  be  designed  and  made,  gears  or  sprockets 
have  to  be  cut  and  the  motor  and  bracket  must  be  placed  and  secured. 

A  punch  is  usually  considered  a  constant-speed  machine,  but  if 
maximum  efficiency  is  aimed  at  it  is  certainly  proper  to  secure  effi- 
ciency in  the  structural  shop  as  well  as  the  machine  shop.  If  a  punch 
is  driven  at  a  speed  of  say  35  strokes  per  minute,  with  light  work 
the  operator  may  punch  at  each  stroke,  but  if  he  gets  work  a  little 
heavier,  which  permits  of  only  28  or  30  strokes,  then  he  has  to  miss 
every  other  stroke,  which  gives  the  machine  a  capacity  of  only  I7j4 
holes  per  minute  as  against  28  or  30  if  the  motor  could  be  slowed 
down  enough  to  give  the  punch  this  number  of  strokes.  We  have 
operated  punches  on  a  four-wire  system  vi-ith  good  results,  although 
the  three-top  voltages  were  the  only  ones  ever  used,  while  the  rest 
served  only  as  starting  point.>. 

The  question  of  a  proper  drive  for  a  lathe  or  boring  mill  is  more 
difficult  and  many  details  have  to  be  considered,  such  as  the  class 
of  work  which  the  particular  machine  has  to  perform,  the  material 
to  be  cut,  the  kind  of  tool  steel  used,  and  the  strength  of  the 
machine.  All  of  these  factors  are  most  important  because  with  the 
new  high-speed  tool  steels,  the  machines  are  apt  to  suflfer  if  they  are 
run  to  the  limit  of  the  tool. 

The  gear  strength  of  all  the  gears — and  in  each  combination — 
must  be  figured  so  that  the  maximum  pressure  permissible  on  the 
tool  for  a  eiven  diameter  of  work  is  known  for  earh  combination  OJ 
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geariiiK  W  itli  ilii.t  duta  il  i»  coiiiparutivcly  eitsy  to  decide  uii  (lie 
size  of  nioiur  which  will  not  injure  the  machine. 

Assuniing  that  a  high  .s|>ccd  tool  steel  i8  to  be  used,  and  that 
the  maxinnini  cuts  are  to  be  taken  on  a  certain  material,  tlu-  power 
required  tu  do  this  work  \Mth  a  known  feed,  depth  oi  cut  and  speed, 
can  be  arrived  at,  fixing  the  size  of  motor  which  will  pull  this  cut. 

We  now  liiid  that  we  have  two  values  for  the  power  of  the  motor; 
one  determined  by  the  strength  of  the  machine,  and  the  other  by 
the  cut  which  we  wish  to  take.  In  almost  every  case  the  power 
required  to  pull  the  cut  is  far  in  excess  of  the  power  which  the 
machine  will  deliver  to  the  tool  post,  so  that  it  is  necessary  to  rebuild 
the  machine  tool  to  a  certai-i  extent,  as  there  arc  usually  one  or  two 
gears  which  are  weaker  than  the  rest  of  the  machine  With  a  certain 
combination  of  these  gears,  we  fuid  the  pressure  that  can  be  exerted 
on  the  tool  post  is  very  small  as  compared  with  the  average  of  all 
of  the  ditTerent  combinations  of  gears.  If  the  one,  two  or  three 
weak  gears,  as  the  case  may  be,  are  made  stronger  by  using  a  differ- 
ent material  or  a  wider  face,  the  two-hp  values  will  approach  one 
another,  and  it  is  often  the  case  that  with  a  slight  modification  on 
the  machine,  the  cutting  tool  may  be  operated  to  its  best  advantage. 

The  direct-current  motor  has  great  possibilities  in  speed  variation, 
and  there  arc  several  difTerent  methods  employed  for  varying  the 
motor  speed,  which  wc  will  not  consider  here  except  to  mention 
the  more  important  ones  as  follows: 

The  two-wire  system  with  field  control  alone,  the  two-wire  system 
with  a  double  commutator  motor,  the  three- wire  system  with  its 
two  voltages,  either  of  which  may  be  used  to  run  the  motor,  and 
the  four-wire  system  with  its  six  voltages,  any  of  which  may  be 
used  to  operate  the  motor. 

The  lighting  of  the  machine  shop  is  most  important  and  not  enough 
attention  is  paid  to  it  in  most  cases,  no  doubt  because  at  the  end 
of  the  day  it  is  difficult  to  say  exactly  how  many  dollars  have  been 
saved,  due  to  good  light,  or  how  much  has  been  lost,  due  to  poor 
light. 

It  is  interesting  to  note  that  there  is  a  structural  shop  with  about 
twenty- four  heavy  tools  and  as  many  motors,  which  requires  just 
throe  times  the  current  to  light  it  that  is  used  for  power.  It  pays 
or  it  would  not  be  done. 

There  are  arc,  incandescent  and  Nernst  lamps,  each  of  which  has 
marked  advantages  over  the  others  in  certain  cases,  and  the  voltages 
and  kind  of  current  used  for  lighting  depend  upon  the  choice  of 
these  lights. 

The  steam  turbine  is  coming  to  the  front  on  account  of  its  sim- 
plicity and  economy,  and  as  it  is  best  suited  to  alternating-current 
generation,  the  shop  of  the  future  will  no  doubt  use  alternating 
current  for  all  constant-speed  motors,  with  a  motor  generator  for 
the  direct-current  variable-speed  tools  which  will  be  operated  from 
a  three  or  four-wire  system. 

As  stated  above,  each  shop  has  conditions  peculiarly  its  own,  and 
the  system  best  suited  to  it  is  the  one  which  operates  the  constant 
and  variable-speed  motors  to  the  best  advantage,  as  well  as  giving 
the  kind  of  light  which  is  most  efficient. 


American  Absorption  of  Paris  Lighting  Interests. 


As  already  noted  in  these  pages,  plans  are  afoot  for  the  investment 
of  American  capital  in  lighting  in  the  French  capital.  Messrs.  An- 
thony N.  Brady,  vice-president  of  the  People's  Gas  Light  and  Coke 
Company,  of  Chicago;  George  O.  Knapp,  the  president  of  the  com- 
pany, and  C.  K.  G.  Billings,  the  chairman  of  the  board  of  directors, 
sailed  last  week  for  Paris,  where  they  will  investigate  the  problem 
of  combining  under  one  head  the  various  companies  that  furnish 
gas  and  electric  lighting  to  the  French  capital.  The  capital  required 
will  be  more  than  $50,000,000,  which  amount,  it  is  said,  can  be 
supplied  readily  by  the  American  syndicate  of  which  Mr.  Brady  is  the 
chief  representative.  When  seen  on  the  steamer  Mr.  Brady  would 
not  deny  the  report  that  he  was  about  to  effect  a  consolidation  of 
the  different  public  utility  companies  of  Paris,  but  said  that  it  was 
not  an  opportune  time  just  now  to  discuss  the  matter.  "I  am  not 
going  abroad  for  a  vacation,  though,"  he  added.  Mr.  Billings  said 
that  the  object  of  their  visit  to  Paris  was  to  look  into  the  matter 
of  taking  over  a  Paris  lighting  company  whose  franchise  will  soon 
expire.  "The  proposition,"  he  said,  "came  from  the  French  com- 
pany, and  was  made  to  Mr.  Brady.  We  are  going  over  to  investigate, 
and  shall  return  in  the  latter  part  of  February."     The  gas  company 


which  now  liKlitii  I'arih  has  a  monopoly,  and  its  contract  with  the  city 
docs  not  run  out  until  1910.  Its  capital  is  8.t,ooo,OOOf.,  and  the  quality 
of  the  gas  supplied,  as  well  as  the  method  of  testing  it,  is  prescribed  by 
law.  The  dividends  arc  more  than  13  per  cent,  per  aninmi,  and 
surplus  earnings  arc  divided  equally  between  the  company  and  the 
city. 

In  this  coimcttioii  the  following  rather  vague  dispatch  from  Paris 
of  December  27  will  be  of  intirest:  After  a  struggle  for  cheaper 
gas,  Parisians  have  now  turned  their  attention  to  cheaper  electricity. 
In  the  original  concessions  to  the  electric  light  companies  the  maxi- 
mum price  was  made  at  15  centimes  a  hectowatt,  but  the  companies, 
by  charging  for  meters,  connections,  etc.,  have  managed  to  create 
charges  to  the  extent  of  a  hundred  francs  a  year.  In  renewing  the 
contracts  the  Municipal  Council  proposes  to  get  even  by  fixing  the 
maximum  price  at  8  centimes  and  eliminating  the  incidental  charges. 


Independent  Telephony   in    Wisconsin. 


With  regard  to  recent  independent  telephone  development  in 
Wisconsin,  Mr.  A.  L.  Hutchinson,  of  the  State  Telephone  Clearing 
Company,  of  Weyauwega,  Wis.,  president  and  general  manager, 
writes  us  as  follows : 

Two  companies  I  have  incorporated  the  past  year  are  not  yet 
1  iaced  in  the  operating  field.  A  third,  the  Interurban,  with  Madison 
as  its  nominal  headquarters,  has  absorbed  the  North  and  East  Bristol 
Telephone  Company,  of  Dane  County,  the  Waterloo  Telephone 
Company,  the  Lake  Mills  Telephone  Company,  and  the  Wolf  River 
Telephone  Company,  of  Waupaca  County.  The  company  now  has 
in  operation  exchanges  at  Sun  Prairie,  Lake  Mills,  Waterloo, 
Weyauwega  and  New  London  aggregating  600  telephones,  and  toll 
lines  from  Madison  to  Beaver  Dam,  and  Sun  Prairie  via  Lake  Mills 
to  Fort  Atkinson,  Weyauwega  to  Waupaca,  Weyauwega  to  New 
London  and  Weyauwega  to  Tustin,  aggregating  no  miles  of  pole  line. 

A  fourth  company,  the  Fox  River  Valley  Telephone  Company,  of 
Appleton,  which  I  promoted,  and  am  a  director  in,  and  of  which  I 
was  secretary  and  manager  for  the  first  year,  is  located  at  Appleton, 
Wis.  It  has  an  exchange  in  Appleton  of  850  telephones,  which  is 
the  most  coniplete  and  up-to-date  exchange  in  the  State.  The  wires 
arc  laid  underground  in  the  business  part  of  the  city  and  there  is  a 
conduit  capacity  for  3,000  telephones  with  cables  in  for  2,000  tele- 
phones. This  is  a  central  energy  system,  with  double  supervisory 
switchboard.  This  company  has  toll  lines  from  Kaukauna  to  Wey- 
auwega, 50  miles. 

I  w^as  one  of  the  original  incorporators  of  the  Wolf  River  Tele- 
phone Company,  one  of  the  very  first  independent  companies  in 
Wisconsin,  incorporated  in  March,  1895,  now  merged  with  the 
Literurban  Company.  I  was  also  one  of  three  of  the  promoters  and 
incorporators  of  the  Little  Wolf  River  Telephone  Company,  which 
removed  its  headquarters  and  management  to  Fond-du-Lac,  two 
years  ago,  and  which  has  been  in  the  hands  of  a  receiver  since  last 
spring,  and  which  is  now  being  reorganized  by  the  stockholders. 
This  is  one  of  the  largest  independent  companies  in  the  State,  and 
its  financial  embarrassment  was  due  to  a  failure  of  those  who  got 
control  of  the  company  to  supply  capital  as  fast  as  the  demand  for 
telephones  required.  It  has  an  exchange  in  Fond-du-Lac  of  over 
800  telephones,  with  smaller  exchanges  at  Omro,  Shawano,  Clinton- 
ville,  Wittenberg  and  Manawa,  and  about  500  miles  of  toll  line. 

Incidentally  I  may  state  that  I  am  also  one  of  the  promoters  and 
incorporators,  and  am  at  present  secretary  and  general  counsel  of 
the  Madison  and  Northeastern  Railroad  Company,  which  has  under 
way  the  construction  of  an  electric  railroad  from  Madison  north- 
easterly as  per  cut  on  this  letter  head.  The  franchises  and  rights  of 
way  are  now  being  obtained.  It  is  said  by  the  engineers  who  have 
been  over  the  route  to  be  one  of  the  best  interurban  propositions 
in  the  United  States,  as  all  steam  roads  in  the  locality  run  at  right 
angles  to  its  route,  and  the  whole  Fox  River  Valley  has  a  long  round- 
about way  to  get  to  Madison,  the  State  capital,  with  from  one  to  two 
changes  of  cars.  The  country  is  thickly  settled,  and  is  very  fertile, 
while  the  cities  all  have  important  manufacturing  industries. 

The  Wisconsin  Midland  Railroad  Company,  incorporated  by 
myself  with  others,  to  run  from  Berlin  north,  on  the  trolley  plan, 
will  be  built  as  soon  as  financed.  It  also  is  a  splendid  interurban 
proposition,  and  is  now  in  the  hands  of  H.  C.  Hullinger  at  Berlin, 
V/is.,  to  finance  and  build. 
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Manhattan  Elevated  Railway  Substations. 


THE  main  features  of  the  electrical  equipment  of  the  Manhattan 
Elevated  Railway  have  from  time  to  time  been  covered  in  these 
columns,  and  in  the  present  article  an  account  will  be  given 
in  detail  of  a  typical  substation.  It  will  be  recalled  that  the  system  is 
operated  from  a  main  power  house  at  Seventy-fourth  Street  and  East 
River,  where  three-phase  currents  are  generated  at  11,000  volts, 
and  distributed  to  seven  subslations.  At  these  substations  the  voltage 
is  stepped  down  to  390  volts  and  the  currents  then  transformed  by 
rotary  converters  to  direct-current  at  625  volts  for  delivery  to  the  third 
rail.  The  maximum  installation  for  each  substation  is  six  isoo-kw. 
rotary  converters,  each  with  its  group  of  three  step-down  trans- 
formers, a  motor-generator  set  for  starting  the  rotaries  from  the 
direct-current  end ;  two  boosters,  for  controlling  the  output  of  two 
floors  of  storage  batteries,  representing  a  3,ooo-kw.-hour  capacity,  and 
the  complete  equipment  gives  a  total  nominal  output  for  the  station  of 
16,000  hp.  Figs.  I  and  2  are  exterior  views  of  the  substation  at  iioth 
Street,  near  Manhattan  Avenue,  in  which  four  rotaries  and  their 
auxiliary  equipment  have  been  installed.  This  station  also  serves  as 
a  passenger  station,  being  the  only  one  of  the  seven  not  devoted  en- 
tirely to  electrical  purposes.  Fig.  3  is  a  section  of  the  station  to  the 
east  of  the  main  tower.  The  tower,  which  is  four  stories  high,  con- 
tains the  passenger  elevators  and  stairways  leading  to  the  passenger 
platform  and  track  sections.  The  direct-current  cables  lead  from  the 
small  tower  shown  on  the  left  of  Fig.  3. 


FIG.    I. — SOUTH  ELEVATION. 

Provision  is  made  in  this  station,  as  shown  in  Figs.  4  and  5,  for  a 
storage  battery  of  204  cells  in  the  sub-basement,  and  ninety-six  cells  in 
the  basement.  The  west  end  of  the  basement  floor  is  used  as  a  blower 
room,  and  contains  the  motors  and  fans  for  supplying  air  to  the 
transformers.  Sturtevant  blowers,  driven  by  30-hp.  induction  motors, 
are  employed  for  this  purpose.  There  is  also  in  this  room  a  small 
electric  pump  for  furnishing  water  to  the  toilet  fixtures  on  the  fifth 
floor  of  the  tower.  At  the  eastern  end  of  the  basement  floor  there  is  a 
space  19  ft.  wide,  running  the  entire  width  of  the  building,  which  is 
used  as  a  small  machine  shop.  It  also  contains  lockers  for  the  station 
attendants.  The  division  of  this  basement  floor  and  allotment  of  space 
is  shown  in  Fig.  5.  Stairs  located  diagonally  opposite  each  other  in  the 
front  and  rear  of  the  building  lead  from  the  rotary  floor  to  both  the 
blower  room  and  the  workshop. 

On  the  rotary  floor  provision  is  made  for  six  i,S00-kw.  converters 
and  two  boosters.  Fig.  6  shows  the  southwest  corner  of  this  station, 
with  rotaries  one  and  three  in  position,  and  a  section  of  the  trans- 
former gallery  and  the  location  of  the  transformers  with  respect  to 
the  converter.  A  ladder  leads  from  the  center  aisle  of  the  rotary 
floor  to  the  gallery,  as  well  as  the  spiral  stairway  at  the  northeast 
corner  of  the  building.  Fig.  7  shows  the  transformers  and  wiring 
of  these  machines.  In  the  front  of  the  building,  close  to  the  south 
wall,  is  located  the  auxiliary  starting  set,  which  is  illustrated  in  Fig.  8. 
A  plan  of  the  first  floor  is  shown  in  Fig.  9,  and  a  plan  showing  the 
transformer  gallery  and  rotary  floor  is  presented  in  Fig.  10. 

Each  rotary  converter  is  supplied  with  alternating  current  from 
three  step-down  transformers  of  S50-kw.   each,  connected  in  delta. 


The  voltage  of  the  current  supplied  to  the  transformers  is  not  uni*- 
form  throughout  the  system  for  obvious  reasons,  but  provision  is 
made  for  adjusting  the  ratio  of  transformation  by  means  of  loops 
brought  out  from  the  primary  windings  so  that  the  potential  of  the 
direct  current  delivered  by  the  rotary  converters  shall  be  equal.  The 
transformers  are  air-cooled,  and  the  necessary  air  is  supplied  by 
motor-driven  blowers,  which  are  installed  in  the  basement.  A  com- 
prehensive system  of  air  ducts  serves  these  transformers  with  air. 


FIG.   2. — GENERAL   VIEW   OF    SUB-STATION. 

The  guaranteed  efficiencies  of  the  transformers  are  97.75  per  cent. 
for  full  load,  97.70  for  25  per  cent,  overload,  and  95  per  cent,  for 
quarter  load.  The  rise  in  temperature  for  a  25  per  cent,  overload 
run  for  twenty-four  hours  is  guaranteed  not  to  exceed  450  C.  In 
performance  the  transformers  have  far  exceeded  the  guarantee,  as 
have  also  the  rotaries,  whose  efficiency  was  guaranteed  at  95.75  per 
cent,  for  full  load,  96  per  cent,  for  25  per  cent,  overload,  and  89  per 
cent,  for  quarter  load. 

From  the  switches  that  are  mounted  on  the  marble  panel  on  the 
front  of  each  transformer,  as  shown  in  Fig.  7,  six  heavy  cables  are 
lead  directly  through  the  gallery  floor  from  each  group  of  trans- 
formers to  the  alternating-current  terminals  of  its  respective  con- 
verter.   The  voltage  of  the  current  supplied  to  the  rotaries  from  the 


FIG.    3. — LONGITUDINAL   SECTION. 

transformers   is   relatively  low,   and    1,250,000  circ.   mil   cables   are 
employed  for  this  service. 

The  rotary  converters  are  larger  than  any  that  have  heretofore 
been  constructed,  having  a  nominal  rating  of  i,soo-kw.  and  maximum 
capacity  of  2,250-kw.,  or  3,000-hp.  Each  converter  is  a  self-contained 
unit,  the  two  bearings  and  the  lower  half  of  the  field  frame  being 
mounted  on  a  common  base.  The  field  frame  is  divided  in  a  hori- 
zontal  plane  to  permit  access  to  the  windings.     They  are   12-pole 
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machine!!,  and  wlicn  Mipplicd  with  an  altrrnaimK_  cnrrcnt  of  25 
cycles  per  second  will  operate  at  a  speed  of  250  r.p  in.  The  field  is 
compound  wound,  the  .shunt  winding  heing  arranged  for  sclf-excita- 


FIC.  4. — PLAN  OF  BATTERY  PLANT  IN  BASEMENT. 


from  the  pow:r  house  to  the  substations  is  equipped  at  the  power  house 
end  with  an  oil  circuit  breaking  switch,  with  a  time  limit  relay 
device,  and  in  case  of  a  short  circuit  in  the  cable  the  supply  of 
current  from  the  power  house  would  be  interrupted  at  the  end  of  a 
predetermined  interval.  At  the  substation  end  the  cable  is  connected 
to  the  bus-bars  through  a  similar  oil  circuit-breaking  switch,  but  in 
this  instance  the  switch  will  open  automnticnlly  in  case  of  a  reversal 
of  the  current,  such  as  would  be  caused  by  a  short  circuit  in  the 
cable.  Ag:iin,  in  each  high-potential  alternating-current  circuit  which 
connects  the  bus-bars  at  sub-stations  with  a  group  of  step-down  trans- 
formers, and  through  them  with  a  rotary  converter,  an  automatic 
circuit-breaking  oil  switch  with  time  limit  relay  has  been  placed, 
and  in  the  direct-current  circuit  between  the  converter  and  the 
direct-current  bus-bars  the  circuit  breaker  has  been  arranged 
to  open  the  circuit  should  power  exceeding  a  certain  predeter- 
mined small  amount  flow  back  through  the  direct-current  bus- 
bars into  the  converter.  In  case  of  a  short  circuit  in  the  group  of 
transformers,  in  the  converter  itself  or  in  the  connecting  circuits 
between    the    alternating-current    circuit   breaker   and    the    direct 
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Fig.   5. — Pl.\n  of   Battery  Plant  in    Suu-Basement. 


tion.  The  output  of  the  converter,  as  stated  above,  ij  delivered  at  a 
normal  potential  of  625  volts.  The  winding  is  of  the  parallel  type, 
forming  twelve  circuits,  and  is  cross-connected  by  balancing  rings. 
With  a  potential  of  625  volts  across  the  direct-current  terminals  the 
average  difference  of  potential  between  two  commutator  bars  will 
not  exceed  12  volts.  The  converters  are  guaranteed  to  stand  an  over- 
load of  100  per  cent,  without  "hunting,"  and  may  be  overloaded  to 
several  times  the  normal  full  load  without  falling  out  of  step.  In 
the  construction  of  these  converters  the"  fly-wheel  effect  has  been 
made  relatively  small  and  that  of  the  copper  damping  shield  is  pow- 
erful enough  to  have  the  controlling  efifect  upon  the  armatures  of 
the  converters.  The  total  weight  of  each  converter  is  about  53  tons ; 
the  height  is  135^2  feet  and  the  floor  space  occupied  13  x  10  feet. 

The  converters  are  started  by  direct  current.  A  motor-generator 
set  (Fig.  8)  is  installed  in  each  substation  for  furnishing  the 
current  for  that  purpose.  The  method  of  starting  by  direct-current 
derived  from  these  starting  sets,  rather  than  by  direct-current  taken 
from  the  main  bus-bars  of  the  substation,  was  determined  upon  to 
avoid  undue  magnetic  and  electrical  strains  in  the  converter,  such  as 
may  easily  result  from  a  slight  mistake  of  the  operator,  for  example, 
in  closing  the  synchronizing  switches  when  the  machines  are  not 
exactly  in  phase. 

A  single  set  of  bus-bars  is  placed  in  isolated  brick  compartments, 
with  incoming  feeder  switches  to  one  side  of  the  bus-bars,  and  out- 
going rotary  converter  switches  to  the  other  side.  The  bus-bars  are 
divided  by  knife  switches  into  sections,  one  for  each  rotary  converter, 
so  that  any  section  of  the  bus-bars  may  be  shut  down  for  repairs. 

Each  of  the  three  conductor  cables  carrying  high-potential  current 


FIG.   6. — TR.\NSF0RMER  GALLERY   AND   TWO   OF   THE   ROTARIES. 

current  circuit  breaker,  provision  is  made  for  these  breakers  to  act 
automatically  and  disconnect  from  the  alternating-current  bus-bars 
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and  from  the  direct-current  bus-bar  the  converter  unit  affected. 

The  switchboard,  Fig.  11,  is  located  on  the  gallery  at  the  eastern 
end  of  the  station,  and  consists  of  a  direct-current  board  of  the  usual 
type,  with  its  end  panels  placed  at  right  angles  to  the  panels  forming 


I 


up  to  3,ooo-kvv.,  one  power  factor  meter  and  one  ammeter.  Over  the 
central  section  of  the  board  a  higher  panel  carries  one  main  volt- 
meter, one  synchronizing  voltmeter  and  two  synchronizing  larn."S. 

Switches  are  provided  in  the  circuits  between  transformers  and  con- 
verters, and  they  are  mounted  upon  marble  panels  carried  upon  the 
step-down  transformers,  as  shown  in  Fig.  7.  The  panels  are  equipped 
with  a  synclironi/cer  and  a  synchronizing  lamp,  and  another  synchro- 


-TR.\NSFORMERS    AND    WIRING 


the  central  portion  of  'the  board,  thus  enclosing  on  three  sides  the 
operating  bench  board.  The  alternating  panel  board  and  the  operat- 
ing bench  board  are  illustrated  in  Fig.  11.  Each  incoming  feeder  and 
each  rotary  converter  has  a  controlling  switch,  with  visual  signals 


FIG.    8. AUXILIARY    STARTING    SET. 

nizing  lamp  in  the  same  circuit  is  provided  for  the  switchboard  at  the 
end  of  the  sub-station  for  the  convenience  of  the  operator  at  that 
point  in  adjusting  the  speed  of  the  converter  to  be  synchronized.  In- 
duction recording  wattmeters  and  the  relays  for  automatically  opening 


Fig.    II. — General  View  of   Switchboards. 


arranged  diagrammatically  on  the  face  of  the  bench  board.  On  the 
panel  rising  above  the  back  of  the  bench  board  are  the  alternating- 
current  instruments.  There  are  no  instruments  for  the  incoming  line, 
but  each  converter  has  one  indicating  wattmeter,  with  a  scale  reading 


the  oil  switches  in  case  of  accident  are  mounted  on  the  rear  of  the 
operating  bench  board. 

One  reverse-current  relay  for  each  incoming  line,  and  one  time- 
overload  relay  for  each  rotary  converter  are  provided.     Each  con- 
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verier  IS  al>o  provided  on  llic  swilchboard  with  one  Thomson  record- 
ing waltiiieier,  an  ammeter,  reading  up  to  s.ooo  amperes,  and  a  circuit 
breaker  designed  to  carry  O.ooo  amperes  Tliis  circuit-breaker  i»  of  a 
new  type,  without  the  usual  tripping  coil,  the  magnetism  for  the 
tripping  device  being  obtained  by  means  of  the  steel  bar  surrounding 
one  of  the  studs,  which  greatly  simplifies  the  breoker.  It  is  lilted  with 
an  easily  removable  cover  over  the  secondary  contacts,  and  attached  to 
rss^^j.    .-. .     . _ 


FIG.   9. — FIRST-FLOOR   PLAN    SHOWING   ARRANGEMENT   OF    ROTARIES. 

it  is  a  reversal  device  for  tripping  the  breaker  when  power  exceeding 
a  certain  amount  tends  to  flow  back  over  the  line  into  the  converter. 

Reserve  panels,  fitted  with  reserve  circuit  breakers,  one  for  each 
of  the  rotary  converters,  and  outgoing  feeders  will  also  be  provided. 
The  reserve  panels  will  be  connected  to  auxiliary  bus-bars,  as  indi- 
cated in  the  diagram  of  connections,  so  that  in  case  a  circuit  breaker 
gives  trouble  a  reserve  panel,  with  its  equipment,  may  be  substituted 
by  throwing  the  main  switch  on  the  converter  or  feeder  panel  into 
another  position. 

The  connections  for  the  motor-generator  set  for  starting  up  the 
rotary  converters  from  the  direct  current  end,  are  so  arranged  that  a 
converter  may  be  thrown  on  to  the  starting  bus  and  brought  up  to 
speed  while  other  converters  are  running  across  the  main  busses. 
Suitable  switches  are  provided  for  connecting  the  field  of  a  converter 
to  be  started  outside  the  starting  resistance.    The  field  rheostat  of  the 
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FIG.    10. — PLAX    OF    G.VLLERY    WITH    TRANSFORMERS    .AND    SWITCHING 
APPARATUS. 

starting  generator  is  mounted  on  the  alternating-current  operating 
bench  board,  so  that  the  attendant  may  accurately  adjust  the  speed  of 
the  rotary  converter  while  synchronizing.  A  switch  is  also  provided 
on  the  bench  board  for  tripping  the  circuit  breaker  of  the  starting 
generator  the  instant  the  converter  is  throwm  into  the  circuit  on  the 
alternating-current  end. 

The  rotary  converters,  static  transformers,  motor-generating  sets, 
boosters  and  induction  motors  for  driving  the  blowers  were  supplied 
by  the  Westinghouse  Electric  &  Manufacturing  Company,  and  the 
switchboard  equipment  by  the  General  Electric  Company. 


New   York  to  liosion  by  Trolley. 

Various  amateur  and  cxpcrimcni.J  tri|)s  between  New  York 
and  Boston  by  trolley  have  been  made — with  one  or  two 
short  links  left  out,  but  now  a  definite  plan  is  said  to  have 
been  worked  <iut  for  a  continuous  "all  trolley"  route.  Plans 
arc  now  completed,  the  com|>anics  incorporated,  and  the  capital 
found  for  the  construction  of  the  fnial  link  in  a  system  of 
trolley  roads  connectmg  Hoston  with  New  York  City.  This  is 
a  line  from  Hartford  to  New  Haven.  The  backers  will  be  Gay 
&  Co.,  bankers,  of  Slate  Street,  Boston,  and  James  i-.  Shaw  & 
Co.,  another  banking  firm  of  that  city.  These  promoters,  who 
jointly  control  some  $.10,000,000.  are  the  principal  stockholders 
and  have  controlling  interests  in  two  projjosed  lines  between 
these  hitherto  unconnected  cities,  one  running  direct  and  the 
other  via  New  Britain,  Plainvillc,  Southington  and  Cheshire. 
When  the  charter  applications  are  made  at  the  next  session  of 
the  Connecticut  General  Assembly,  it  is  reasonably  certain,  the 
assertion  is  made,  that  one  of  the  two  will  be  granted.  Both 
the  Gay  and  the  Shaw  interests  are  already  operating  roads 
in  Western  Massachusetts,  among  others  being  largely  repre- 
sented in  the  line  connecting  Worcester  with  Boston. 

In  the  make-up  of  the  through  line  this  Boston-Worcester 
road  will  be  the  terminal.  Between  Worcester  and  Rockville, 
Conn.,  a  40-mile  lijie  is  rapidly  nearing  completion.  From 
Rockville  to  Hartford  are  the  lines  of  the  Hartford,  Manches- 
ter and  Rockville  Street  Railway  Company,  making  an  unbroken 
system  from  the  Hub  to  the  Connecticut  capital.  Then  comes 
the  break  which  the  Boston  firms  are  now  planning  to  span. 

Beyond  this,  from  North  Haven,  through  New  Haven  to 
Woodmont,  run  the  tracks  of  the  I^'air  Haven  and  Westville 
Street  Railway  Company,  and  from  there  on  the  Connecticut 
Railway  and  Lighting  Company,  controlled  by  the  United  Gas 
Improvement  Company,  of  Philadelphia,  carries  the  line  through 
Bridgeport,  the  Norwalks,  and  Stamford  to  Port  Chester,  N.  Y. 
From  there  the  New  York  and  Port  Chester  Road,  which  has 
recently  gained  the  right  of  way  for  a  four-track  rapid  transit 
system  from  the  terminus  of  the  New  York  City  subway  to  the 
Connecticut  line,  will  complete  the  through  system.  This  lattci 
road  will  overreach  the  Greenwich  line,  owned  and  operated 
by  the  New  York,  New  Haven  and  Hartford  Railroad  Com- 
pany, with  which  the  latter  for  some  time  has  completely 
blocked  the  plan  for  a  through  trolley  from  Boston  to  New 
York. 

From  Boston  to  Hartford  the  Gay  and  Shaw  interests  will 
be  the  controlling  factors;  from  Woodmont  west  to  Port  Ches- 
ter, the  Connecticut  Railway  and  Lighting  Company,  owned 
in  Philadelphia,  and  from  there  on  into  New  York  City  the 
Port  Chester  road.  The  Fair  Haven  and  Westville  Street  Rail- 
way Company  thus  far  has  remained  independent,  but  it  is  be- 
lieved to  be  only  a  matter  of  time  when  this  will  be  absorbed 
by  the  ever-growing  Connecticut  Railway  and  Lighting  Com- 
pany. In  Hartford  also  there  is  an  independent  line  in  the  form 
of  the  Hartford  Street  Railway  Company.  Just  what  traffic  ar- 
rangements will  be  made  between  these  roads  is  still  to  be  made 
known,  but  it  is  certain  the  fare  between  Boston  and  Manhat- 
tan will  be  materially  under  the  steam  prices. 

For  the  entire  distance  the  trolley  will  practically  parallel  the 
Consolidated  Road.  However,  the  hostility  of  the  steam  inter- 
ests is  beginning  to  wane,  and  it  is  becoming  more  and  more 
apparent  that  the  electric  lines  not  only  serve  as  feeders  for  the 
steam,  but  build  up  suburban  populations  and  bring  bigger  re- 
turns for  both  classes  of  roads. 


New  York  Elevated. 


The  New  York  State  Board  of  Railroad  Commissioners  has  been 
taking  evidence  as  to  the  congested  condition  of  street  car  and  elevated 
traffic.  President  Cole  states  that  the  public  protest  had  convinced  the 
board  of  the  necessity  of  an  investigation  of  the  traffic  conditions.  He 
has  summoned  the  officers  and  directors  of  the  "L"  road,  who  will 
be  put  under  oath  and  be  compelled  to  testify  as  to  the  existing  con- 
ditions. He  has  promised  on  behalf  of  the  board  that  New  York 
would  be  given  temporary  relief  as  quickly  as  possible,  and  then 
permanent  relief.  The  development  of  traffic  under  electricity  has 
been  enormous  and  phenomenal. 


January  3,  1903. 
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Independent  Telephone  Work  in  Canada. 

Note  was  made  some  time  ago  in  these  columns  of  the  develop- 
ment of  plans  for  a  telephone  exchange  system  of  the  most  modern 
type  at  Port  Arthur  and  Fort  William,  Ontario  Province,  Canada. 
One  feature  of  interest  is  that  these  twin  exchanges  have  been  estab- 
lished by  the  municipalities  of  each  town,  where  a  system  exists 
already,  so  that  there  is  municipal  competition  set  up.  Another  inter- 
esting feature  is  the  fact  that  the  contract  was  placed  in  the  United 
States  and  was  given  to  the  International  Telephone  Mfg.   Co.,  of 


tioiial  Telephone  Mfg.  Co.,  which  also  completely  installed  the  central 
office  equipment.  The  Port  Arthur  exchange  switchboard  is  shown  in 
rig.  3.  It  is  a  strictly  central  energy  lamp  signal  trunking  board,  with 
double  supervisory  clearing-out  signals,  pilot  lamps,  etc.  It  is  built  in 
a  regular  multiple  switchboard  frame  and  cabinet  and  so  arranged  that 
when  the  number  of  subscribers  increases  and  extensions  are  required 
above  the  number  that  two  operators  can  handle,  necessary  multiple 
jacks  may  be  installed  and  the  board  readily  made  into  a  full  multiple 
switchboard  without  discarding  the  original  installation.     The  board 


FIG.    I. — EXCHANGE  BUILDING,    PORT    ARTHUR. 

Chicago,  to  whose  president,  Mr.  Henry  Shafcr,  we  are  indebted 
for  the  details  now  given. 

Both  towns  own  and  operate  their  own  electric  light  plants,  water 
systems,  and  the  town  of  Port  Arthur  is  operating  the  street  railway 
system  through  and  connecting  the  two  towns.  In  establishing  the 
telephone  systems  it  was  intended  to  place  the  e.xchanges  upon  a 
basis  that  would  leave  no  profit  after  paying  operating  and  main- 
taining expenses,  interest  on  the  cost  of  the  plant  and  a  proper  allow- 
ance for  depreciation.  This  was  done  to  avoid  taxing  the  subscribers 
for  the  benefit  of  non-users,  so  that  taxpayers  of  the  towns  who  were 
not  subscribers  would  not  be  required  to  bear  any  part  in  the  cost 
and  expense  of  the  plant.  Considering  the  economy  of  operating  and 
maintaining  the  plants  in  connection  with  the  other  allied  systems, 
it  was  estimated  that  a  safe  basis  of  rental  was  $1  per  month  for  resi- 
dence and  $2  per  month  for  business  service.  Both  exchanges  are 
of  the  same  size  and  equipped  with  same  style  system 

The  plant  at  Fort  William  is  built  entirely  distinct  from  the  other 
electric  systems.  The  plant  at  Port  Arthur  is  built  with  the  line 
wires  occupying  the  same  poles  as  the  electric  light  circuits  and  street 
railway  lines.  The  first  building  at  the  right,  in  Fig.  I,  is  the  ex- 
change building  at  Port  Arthur.  The  municipal  pole  line  is  seen  at 
the  right  of  the  street.  The  telephone  wires  are  placed  at  the  top 
of  the  poles,  while  2,000  volt  alternating  current  electric  light  circuits 


FIG.    3. — iVVilCHBOARD,    PORT   ARTHUR   EXCHANGE. 

shown  is  equipped  with  280  subscribers'  lines.  140  to  each  position. 
It  is  arranged  so  that  60  lines,  or  even  more,  may  be  added  to  each 
operator's  position  and  additional  positions  or  selections  added  at  any 
time. 

Fig.  4  shows  a  section  of  the  board  and  the  parts  more  in  detail. 
The  key-shelves  (one  of  which  is  shown  turned  up)  are  made  of  a 
veneer  of  five  layers  of  wood,  securely  glued  together.  The  ringing 
and  listening  keys  are  mounted  on  the  bottom  of  the  shelf  with  the 
levers  extending  through  nickel-plated  swivel  escutcheons  mounted  on 
the  top.  All  terminals  of  the  International  key  are  at  one  end,  which 
makes  it  possible  to  have  all  wires  made  up  in  one  cable  form,  leaving 
the  platinum  contact  points  free  and  open  for  inspection. 

On  the  closed  key-shelf  is  shown  one  of  the  line  signal  lamps  and 
holder.  The  holder  is  an  opaque  insulating  tube  with  an  opal  set  in  a 
brass  cap.  It  is  provided  with  slots  at  the  opposite  end  from  the  opal, 
leaving  the  terminals  of  the  lamp  exposed  when  inserted.    The  opaque 


FIG.    2. — TRUNK    LINE   BETWEEN    PORT    ARTHUR    AND    FORT    WILLIAM. 

arc  attached  about  eight  feet  below  the  lower  telephone  wires.  Fig.  2 
shows  the  trunk  line  between  Port  Arthur  and  Fort  William.  The 
telephone  wires  are  placed  about  six  feet  above  the  soo-volt  direct- 
current  street  railway  feeders  on  the  same  poles.  The  telephone  wires 
are  transposed  every  fifth  pole. 

The  line  wire  was  secured  from  Germany,  the  poles  and  other  con- 
struction material  were  purchased  in  the  Dominion,  and  the  telephones 
and  switchboard  equipirient  in  the  United  States  from  the  Interna- 


FIC.    4. — SECTION    AND    DETAILS    OF    BOARD. 

tube  and  lamp  are  very  easily  placed  in  the  bank  of  lamp  jacks  direct 
from  the  front  of  the  board,  as  is  shown  in  the  top  left  bank.  The 
lamp  being  enclosed,  all  the  light  is  confined  to  the  one  opal,  which 
prevents  any  possible  chance  for  a  mistake  as  to  the  right  signal. 

The  line  lamps  are  mounted  in  jacks  built  in  strips  of  ten.  The 
springs  of  the  jacks  are  made  of  the  best  sheet  spring  German  silver. 
They  are  provided  with  a  formed  projection,  so  that  they  make  a 
good   point   connection    with   the   base   of  the   lamp   when    inserted. 
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The  spriDgs  urc  set  into  a  liurd  rubber  strip  and  firmly  clamped  with  a 
brass  strip  insulated  with  mica.  The  spring  block  is  (astriicd  to  the 
front  piece  with  heavy  brass  studs.  The  (runt  piece  is  a  heavy  brass 
rail,  faced  with  hard  rubber,  with  tlie  proper  holes  for  receiving  the 
lamps  with  holders.  1-iach  end  of  the  front  rail  forms  a  flange 
which  is  set  into  the  iron  switchboard  frame  and  to  which  the  banks 
are  clamped  from  the  front  with  a  bolt  and  nut. 

The  spring  jacks,  which  correspond  in  niiniber  with  llir  line  lamps, 
arc  also  moiiiitrd  in   strips  of  ten.     The  front  jiieir  ol  the  bank  of 


FIG.    5. — KEL.VY    RACK,    DlSTRIBL'Tl  .Ni;    .\.Mi    AKKI>IIK    K.\(  K. 

jacks  is  made  of  a  veneer  of  hard  rubber,  front  and  back,  with  a 
brass  rail  for  its  center.  The  holes  in  the  brass  rail  are  of  suffi- 
cient size  to  receive  a  hard  rubber  bushing  before  inserting  the  jack 
ferule.  The  brass  rail  provides  a  means  for  firmly  clamping  the 
banks  of  jacks  to  the  iron  frame,  and  also  makes  the  banks  strong  and 
durable. 

A  pair  of  supervisory  signals  are  placed  in  the  plug  board  directly 
in  front  of  each  pair  of  cords.  The  clearing-out  lamps  are  mounted 
in  tubes  similar  to  the  line  lamp  holders.  These  tubes  are  provided 
with  an  opal  holding  cap  on  which  is  placed  a  small  arched  wire 
guard  which  prevents  the  opal  being  broken  by  impact  from  the  plugs 
and  also  serves  as  a  means  for  conveniently  taking  the  tube,  with 


FIGS.  6  AND  7  —I 


)\RD    .\.\D    STORAGi:   EATTMRY    PI.AXT. 


lamp,  from  the  socket.  These  are  removed  from  the  top  of  the  plug 
board,  as  is  shown  in  the  second  pair  at  the  right. 

The  plug  board  and  the  pilot  lamp  panel  located  back  of  the  plugs 
are  covered  with  heavy  belt  leather.  In  the  center  of  the  board,  be- 
tween the  two  operators'  positions,  are  mounted  the  trunk  signals  and 
trunk  jacks  connecting  the  two  exchanges  The  board  is  provided 
with  a  key,  so  that  at  night,  when  but  few  calls  are  received,  the 
battery  power  ringing  generator  may  be  switched  on  at  any  time  and 
operated  only  when  required. 

Fig.  5  shows  the  relay  rack  and  the  combination  distributing  and 
lightning  arrester  rack,  with  heat  coil  and  carbon  arresters.  On  the 
relay  rack  are  mounted  all  the  line  relays,  supervisory  and  pilot  relays 
and  coils.  The  relays  are  securely  mounted  on  iron  strips,  supported 
on  an  angle  iron  rack.    The  relays  are  securely  enclosed  in  a  dust- 


proof  brass  nhcll.  Fig.  6  shows  the  power  switchboard,  the  charging^ 
machine  with  an  alternating-current  motor,  the  main  ringing  ma- 
chine, with  alternating  motor,  and  the  auxiliary  rinKiiiR  machine. 
The  auxiliary  riiiKinK  machine  is  operated  from  the  st(jra)je  batteries 
The  marble  power  board  is  supplied  with  a  charging  circuit  annneter, 
a  discharge  circuit  ammeter,  a  volt  meter,  voltmeter  switch,  starting 
boxes,  field  rheostat,  circuit  breaker,  bus  bars  and  all  necessary  copper 
knife  switches  for  properly  controlling  the  entire  system.  The  power 
tables  are  made  from  angle  iron  and  are  strong  and  rigid.  The 
top  is  of  a  thick  maple  slab,  supported  on  soft  rubber  balls,  set  in  a 
maple  frame,  mounted  on  the  fop  of  the  iron  rack. 

The  .storage  battery  plant  consists  of  a  set  of  12  cells  of  Chloride  ac- 
cumulators in  duplicate,  h'ig.  7.  The  12  cells  supply  all  the  battery  cur- 
rent for  the  operators'  instruments,  line,  supervisory  and  pilot  lamps 
;ind  all  the  subscribers'  instruments.  The  battery  rack  is  constructed 
of  architectural  iron  and  is  strong  and  well  braced.  The  shelves  are 
heavy  slate  slabs. 

The  telephones  in  these  systems  are  of  the  International  long- 
distance type  central  energy  instruments,  which  are  well  known  in  the 
telephone  field  as  being  among  the  most  powerful,  clear  and  distinct 
instruments  in  use.  It  would  appear  that  this  class  of  equipment 
practically  opening  the  independent  field  in  Canada  will  have  a 
tendency  to  bring  a  large  part  of  the  work  in  this  line  to  the  United 
States. 


The  Armature  Reaction  of  Alternators — IX. 


By   C.    F.   GUILBERT. 


NUMERICAL   APPLICATIONS. 

IN  the  preceding  articles  a  general  method  was  given  for  the  pre- 
determination of  alternator  load  characteristics.  To  terminate 
the  study,  we  will  now  show  by  several  numerical  examples  the 
degree  of  exactitude  that  may  be  attained  by  the  use  of  the  method. 
Though  the  author  has  applied  the  method  to  a  large  number  of 
machines  he  has  personally  tested,  one  of  these  cannot  well  be  chosen 
as  the  subject  of  a  numerical  example  in  view  of  the  fact  that  the  data 
of  the  tests  were  not  intended  to  be  made  public.  We  shall,  there- 
fore, select  a  machine  of  which  the  test  data  have  been  published. 
Such  an  example  is  offered  in  Prof.  E.  Arnolds's  "Konstruckion- 
stafeln  fur  Dynamobau,"  in  a  machine  made  by  one  of  the  best 
electrical  manufacturing  firms  in  the  world — Brown,  Boveri  et  Cie, 
of  Baden,  Switzerland. 

The  machine  is  one  installed  by  the  firm  at  Paderno,  Italy,  of 
1,500  kv-amp  capacity,  and  of  which  Prof.  Arnold  gives  plans  and 
cross-sections,  test  data  and  no-load  and  short-circuit  characteristics. 
Before  applying  the  method  to  this  machine,  we  will  give  several 
examples  of  the  predetermination  of  short-circuit  characteristics, 
taking  as  subjects  alternators  at  the  Paris  Exposition  (an  account  of 
which  by  the  writer  appeared  in  these  columns  in  the  issue  of  January 
19,  1901,  and  following),  v.'hich  appear  to  have  undergone  reliable 
tests. 

The  predetermination  of  the  short-circuit  characteristic  no  longer 
offers  other  than  a  relative  interest,  as  has  been  shown  in  the  course 
of  these  articles,  the  wattless  characteristic  being  preferable.  How- 
ever, since  the  short-circuit  characteristic  is  easy  of  determination, 
if  we  know  the  armature  m.m.f.  and  the  e.m.f.  of  self-induction 
due  to  magnetic  leakage,  it  is  not  without  interest  if  merely  as  a 
simple  verification  of  the  formula  of  the  form  of  the  m.m.f. 

At  present  there  is  no  rigorous  formula  for  the  determining  of 
the  e.m.f.  armature  leakage  of  an  alternator,  either  in  short  circuit 
or  under  load.  All  of  the  formulas  thus  far  published  include  nu- 
merical coefficients  deduced  from  measurements  made  on  existing 
machines  of  the  same  type.  We  will  be  content  to  obtain  the  ampere- 
turns  necessary  to  create  a  flux  corresponding  to  this  leakage  under 
the  condition  of  short  circuit  by  admitting  that  the  flux  varies  from 
10  to  20  per  cent,  of  the  no-load  flux,  according  to  the  size  of  the 
machine  and  the  number  of  armature  ampere-turns.  Our  deter- 
mination of  the  no-load  characteristic  will  thus  be  simply  a  first 
approximation,  but  a  sufficient  one.  as  will  be  seen. 

1.400-kv-amp  CrcHSOt  Alternator. — The  armature  has  two  slots 
per  pole  and  per  phase,  with  6  conductors  per  slot.    The  formula, 

F,  =  .588  .V,  /„   J   sin  i  •  1 
gives,  for  .Vi  =  12,  h  =  156  V2  and  a  ^  b.  the  value  i,.!;.=;o.    Assuine 
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that  in  short  circuit, 


=  .03.    The  e.m.f.  being  taken  as  15  per 


New  Telephone  Patents. 


cent,  for  the  toothed  armature,  this  corresponds  to  1,050  ampere- 
turns,  whence  the  short-circuit  e.m.f.  will  be  1,600  -|-  1,050  =  2,650  a  t. 
The  test  gave  57  X  445  =  2,540  ampere-turns. 

i,ooo-kv-amp  Frankfort-Lahmeycr  Alternator. — The  armature  has 
two  slots  per  pole  and  per  phase,  with  6  conductors  per  slot.  We 
have  Ni  =  12,  h  =  115  V2,  a  =  b,  whence  Fi  =  1,550  ampere-turns. 
With  a  leakage  e.m.f.  of  15  per  cent,  (say  450  ampere-turns),  we  have 
1,200  -f-  450  =  1,650  ampere-turns.  The  test  gave  49  X  33-5  ~  1.640 
ampere-turns. 

76o-kv-amt>  Hcyland  Alternator. — The  armature  has  two  tunnels 
per  pole  and  per  phase,  \vith  three  conductors  per  tunnel.  We 
have  Ni  =  6,  /o  =  200  V2,  a  —  b,  whence  Fi  =  1,000  ampere-turns. 
Assuming  for  a  tunnel  armature  a  leakage  of  20  per  cent,  (say  1,050 
ampere-turns),  we  have  1,030  -|-  1,050  =  2,080  ampere-turns.  The 
test  showed  36  X  63.5  =  2,280  ampere-turns. 

i,200-kv-amp  Alternator  of  Societe  I'Eclairage  Electrique. — The 
armature  has  two  tunnels  per  pole  and  per  phase,  with  five  con- 
ductors per  tunnel.  We  have  A^i  =  10,  h  =^  138  v'2,  a  =^  b,  whence 
Fi  —  1,150  ampere-turns.  With  a  leakage  e.m.f.  of  20  per  cent.  (650 
ampere-turns)  we  have  1,200  -\-  650  =  1,850.  The  (est  gave  40  X  43-5 
=  1,740. 

1,760-kv-amp  Brown.  Boveri  Alternator. — The  armature  has  two 
tunnels  per  pole  and  per  phase,  with  6  conductors  per  tunnel.  We 
have  A^i  =  12,  h  =  170  V2,  a  —  b,  whence  F  ,  =  1,700.  With  a 
leakage  e.m.f.  of  20  per  cent.  (1,300  ampere-turns)  we  have  1,750  -j- 
1,300  =  3,050.    The  test  gave  60  X  445  =  2,670. 

860-kv-amp  Routen  Alternator. — The  armature  has  a  single  tunnel 
per  pole  and  per  phase,  with  seven  conductors  per  tunnel.  We  have 
Ni  =  7,  /o  =  207  V  2,  o  =  &,  whence  Fi  =  1,250.  With  a  leakage  of 
20  per  cent.  (850  ampere-turns)  we  obtain  1,300  -j-  850  =  2,150.  The 
test  gave  34  X  69.5  =  2,360  ampere-turns. 

2,6oo-kv-amp  Siemens  &  Halske  Alternator. — The  armature  has 
three  slots  per  pole  and  per  phase.  Ni  =  3,  /»  =  52  V2,  a  =^  b, 
whence  Fi  =  1,300.  With  a  leakage  coefficient  of  15  per  cent.  (750 
ampere-turns)  we  have  1,350  +  750  =  2,100.  The  test  gave  1,900 
ampere-turns. 

i,375-k'^-<imp  Oerlikon  Alternator.—K  single  slot  per  pole  and  per 
phase  and  eleven  conductors  per  slot.  A^i  =  11,  /»  ^  14  V2,  a  ^  b, 
whence  ^  |  =  i,450.  With  a  leakage  e.m.f.  of  15  per  cent,  normal 
(600  ampere-turns)  we  have  1,500  -\-  600  :=:  2,100  ampere-turns. 
The  test  gave  33  X  53-5  ampere-turns. 

800-kv-amp  Fives-Lille  Alternator. — Two  slots  per  pole  and  per 
phase  and  2.5  conductors  per  slot.  A^^i  =  5,  /o  =  210  V2,  o  =  t, 
whence  Fj  =  875.  With  a  leakage  coefficient  of  15  per  cent.  (500 
ampere-turns)  we  "have  900  -|-  500  =  1,400  ampere-turns.  The  test 
^ave  155  X  15  =  1,160  ampere-turns. 

780-kv-amp  Kolben  Alternator. — One  slot  per  pole  and  phase  and 
six  conductors  per  slot.  Ni  =  6,  /»  =  150  V2,  a  =  b,  whence  F,  = 
775-  With  a  leakage  e.m.f.  of  15  per  cent.  (450  ampere-turns)  we 
have  800  4-  450  =  1,250  ampere-turns.  The  test  gave  22.5  X  59-5 
=  1,340  ampere-turns. 

The  relative  errors  are  in  general  much  less  when  we  determine 
as  exactly  as  possible  the  leakage  coefficient  instead  of  assuming  it. 
In  the  following  article  the  predetermination  of  a  load  characteristic 
will  be  taken  up. 


Rewards   for  Carefulness 


The  Pittsburg  Railway  Company  distributed  almost  $30,000  to  2,400 
men  at  Christmas,  as  promised  six  months  ago  by  the  com- 
pany to  motormen  and  conductors  as  a  reward  for  carefulness  in 
avoiding  accidents  during  the  six  months  ended  November  30. 
About  80  per  cent,  of  the  motormen  and  conductors  participate  in 
the  premium  distributions.  Some  300  of  the  2,400  had  small  acci- 
dent charges,  which  aggregated  less  than  the  amount  of  their  pre- 
miums, and  they  get  the  difference.  About  eight  premiums  were 
wiped  out  by  accident  charges.  Considering  the  number  of  cars 
(1,200)  and  the  more  than  500  miles  of  track  operated,  the  company 
has  not  had  many  serious  accidents  this  year.  The  money  was  paid 
by  check,  a  special  check  being  adopted  for  the  purpose.  With  each 
check  goes  a  premium  certificate  which  many  of  the  men  will  treasure 
more  than  the  money,  as  it  will  at  all  times  be  a  recommendation 
for   employment   elsewhere   should   the   holder  need   it. 


It  must  surely  seem  remarkable  to  the  older  telephone  men  to  note 
the  changes  in  switchboard  jacks  from  the  almost  obsolete,  individu- 
ally-mounted spring  jack  through  the  various  stages  of  hard  rubber 
strip  jacks,  down  to  the  present  metal  frame  jack  strips,  with  their 
extremely  small  spacing.  The  Patent  Office  issue  of  December  23 
chronicles  another  step  in  advance  in  jack  construction  in  a  patent 
issued  to  W.  E.  McCormick,  of  Chicago,  and  assigned  by  him  to  the 
International  Telephone  Manufactaring  Company.  Mr.  McCormick's 
invention  is  well  shown  in  Fig.  I.  In  this  figure  6  is  a  bent  metal 
strip  which  is  the  foundation  upon  which  the  jack  strip  is  built  up. 
This  strip  is  provided  at  its  ends  with  suitable  arrangements  for 
securing  the  jack  strip  in  the  switchboard.  Upon  each  side  of  the 
strip  b  is  placed  a  piece  of  hard  rubber.    These  have  perforations  to 


FIG.    1. — M  CORMICK  JACK. 

just  admit  the  flared  end  jack  thimbles  c,  while  the  strip  b  is  so 
perforated  as  to  clear  the  jack  thimbles.  The  rear  end  of  the  jack 
thimble  c  is  threaded,  as  is  also  the  bent  terminal  strip  d\ 

Now  by  screwing  the  thimbles  into  the  terminal  plates  the  whole 
front  structure  is  securely  bound  together.  The  rear  framing  of  the 
jack  strip  is  a  grooved  hard  rubber  strip  to  which  the  terminal  plates 
are  attached  by  screws,  and  to  which  the  jack  springs  are  attached  by 
the  clamping  plate  e'..  In  order  to  prevent  any  motion  of  the  springs, 
the  ears,  T  I',  are  provided,  which  engage  the  rear  rubber  strip.  This 
should  form  a  very  cheap  and  serviceable  jack  strip. 

A  second  telephone  patent  of  the  same  issue  is  that  numbered 
716,779,  granted  to  .'\.  B.  Stetson,  of  Maiden,  Mass.,  and  assigned  to 
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FIG.    2. — SUBSCRIBERS     STATION    CIRCUITS. 

the  American  Telephone  &  Telegraph  Company.  The  invention  con- 
sists essentially  in  the  application  of  the  equivalent  of  tlie  old  sec- 
ondary cut-out  button  of  magneto  days  to  the  Bell  Companys  sub- 
scriber's station  circuits.  The  operation  of  the  device  may  be  under- 
stood by  reference  to  Fig.  2.  When  the  transmitter,  m,  is  disturbed, 
and  as  its  resistance  changes,  the  potential  differences  across  its  ter- 
minals varies  correspondingly  the  quantity  of  charge  in  the  con- 
denser c.     This  charging  and  discharging  of  the  condenser  sets  up 
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currents  in  the  iMiiiiar>  dI'  the  iniJuction  coil  />,  which  in  iiini  rcjicis 
upon  the  secondary  s  to  send  out  upon  tlie  line  toward  the  distant 
station  the  transformed  electrical  surginss.  Now  if  a  connection  be 
established  at  .r  k,  the  condenser  charge  and  discharge  current  will 
not  pass  tlirougii  tiic  induction  coil  primary,  this  being  short  circuited. 
Therefore  the  only  extraneous  tone  existing  will  be  tliat  obtaiiu-d 
from  the  transmitter  through  its  direct  effect  upon  the  high  resist- 
ance Ime  circuit  from  the  central  office.  It  is  also  evident  that  the 
existence  of  the  closed  circuit,  .rA-,  will  not  affect  the  receiving  circuit, 
as  the  induction  coil  primary  is  now  in  direct  circuit  wth  the  re 
ceiver. 

Another  telephone  patent  of  the  issue  of  December  23  was  granted 
to  Wayne  C.  Wright,  of  Texas.  The  patent  specificatinn  purpuric 
to  describe  a  new  automatic  telephone  system.  Although  the  writer 
tinds  that  all  the  operations  described  can  take  pl.ice,  and  with  the 
results  specified,  he  fails  utterly  to  sec  what  utility  there  is  in  the  in- 
vention, as  he  can  conceive  of  no  application  for  it  in  its  present 
form. 


Power  Flam  for  New  Government  Priming  Office, 
Washington. 

Although  but  a  part  of  the  printing  machinery  has  been  installed 
at  the  new  Government  office  at  Washington,  the  power  plant  has 
been  completed  and  is  being  used  to  operate  the  equipment  in  both 
of  the  buihlinss.  as   well   as  to   furnish   heat   and   light   for  the  new 


the  thumb  screw  attachment  secures  the  proper  brusji  tension,  and  the 
copper  leaves,  carrying  all  the  current,  relieve  the  spring  of  any  such 
duty.  In  spite  i>f  the  great  capacity  of  ilie  apparatus,  its  compact- 
ness is  also  a  notable  feature.  The  large  air  gap  tends  to  reduce 
field  distortion  and  ccjuseipient  sparking  under  heavy  Io.kN.    The  units 

have  been  in  operation  for  several  iitlis  and,  as  usual,  they  run  \ery 

quietly  and  witlmut  healing 


I-oreign  Commerce  of  the  United  States  in  1902. 

Information  from  tiie  Lulled  .Sl.iles  Treasury  states  that  the 
figures  of  the  foreign  commerce  of  the  United  States  during  the  11 
months  ending  with  November,  which  have  just  been  completed 
by  the  Treasury  iiurcau  of  Statistics,  indicate  a  phenomenal  activity 
among  the  manufacturers  of  the  country,  with  exportations  quite 
as  large  as  could  be  expected  in  view  of  the  crop  shortage  of  i'XJi-2. 
The  value  of  manufacturers'  materials  imported  into  the  United 
States  during  the  ii  months  ending  with  November  this  year  is 
$407,603,599,  against  $353,417,288  in  the  corresponding  months  of 
last  year,  and  forms  46%  per  cent,  of  the  total  imports,  against  44 
per  cent,  of  the  total  imports  in  the  corresponding  months  of  last 
year.  Manufacturers  exported  during  the  11  months  of  1902  amount 
t"  $3771635.961.  against  $362,392,181  in  the  corresponding  months 
of  last  year,  and   forms  31.8  per  ceiil    of  the  total,  against  27.8  per 


\'iE\v  OF  New  Government  Pkin'ting  Office  Plant,  Washington,  D.  C. 


structure.  The  latter  occupies  the  entire  side  of  one  square  in  north- 
east Washington,  reaching  to  a  height  o!  seven  stories  from  the 
ground.  Its  floor  space  comprises  nearly  fifteen  acres,  being  about 
two  and  a  half  times  the  area  of  the  old  establishment,  and  it  is 
expected  that  nearly  4,000  persons  will  be  employed  in  the  various 
departments.  Nearly  130  presses  will  be. required  for  completing 
books  and  pamphlets,  as  well  as  in  printing  the  Congressional  Record. 
To  operate  the  new  plant  it  is  calculated  that  nearly  $4,000,000  \vill  be 
expended  annually,  of  which  75  per  cent,  will  represent  wages. 

The  electrical  equipment  is  especially  notable  on  account  of  its  size 
and  elaborate  character.  It  consists  of  four  units,  all  of 
Crocker- Wheeler  make,  two  of  them,  of  600  kw  capacity,  being 
direct-connected  to  Allis  engines.  The  ether  two  units 
are  of  300  and  150  kw  capacity.  The  units  are  of  the 
compound-wound  type  and  are  run  at  a  speed  of  100  revolutions 
per  minute.  Especial  features  of  the  machines  are  the  internally 
flanged  frame,  giving  a  very  smooth  outside  appearance  and  great 
rigidity.  The  brush  rigging  consists  of  a  circular  cast-iron  ring  held 
in  place  by  supports  bolted  to  the  frame  and  holding  the  brush  attach- 
ment. The  brush  holders  themselves  secure  the  brushes  by  means  of 
a  box,  one  side  of  which  is  held  tightly  against  the  brush.  Four  sets 
of  copper  leaves  carry  the  current  from  the  brush  box  to  the  arm,  and 
their  position  is  such  that  the  movement  of  the  brush  on  the  commu- 
tator is  always  radial.  Hence  there  is  no  necessity  of  changing  the 
seating  after  the  brush  is  once  worn  to  place.    The  spiral  spring  w'ith 


cent,  of  the  total  exports  in  the  same  months  of  1901.  The  total 
imports  are  75  million  dollars  in  excess  of  those  for  the  corre- 
sponding months  of  last  year,  and  of  this  increase  of  75  millions,  54 
millions  was  in  the  class  "manufacturers'  materials"  and  the  re- 
mainder manufactures  and  luxuries,  articles  of  fpod  and  animals, 
showing  a  reduction  of  ten  millions  as  compared  with  the  importa- 
tions during  the  corresponding  months  of  last  year. 

Nearly  all  of  the  great  articles  required  for  use  in  manufacturing, 
with  the  single  exception  of  india  rubber,  show  a  marked  increase 
in  imponations.  Importations  of  ra\v  silk,  for  example,  amount  to 
$40,905,393  in  the  11  months  of  this  year,  against  $35,411,000  in  the 
corresponding  period  of  1901  ;  hides  and  skins,  's53,022,52i,  against 
$50,877,797  in  the  11  months  of  last  year;  tin  for  use  in  manufac- 
turing tin-plate,  $19,532,807,  against  $17,415,302  in  the  correspond- 
ing months  of  last  year.  India  rubber  importations  show  a  slight 
falling  off,  the  total  for  11  months  being  $22,568,786  this  year,  against 
$25,929,985  in  the  same  months  of  last  year. 

The  most  striking  increase  in  importations  is  in  manufactures  of 
iron  and  steel,  which  amount,  for  the  11  months,  to  $36,766,961  in 
value,  against  $18,267,677  in  the  corresponding  months  of  last  year, 
the  value  of  the  importations  having  thus  more  than  doubled  this 
year  as  compared  with  last  year.  Practically  every  item  in  the  list 
of  iron  and  steel  manufactures  shows  a  marked  increase.  The 
export  figures  of  iron  and  steel  manufactures  show  a  reduction,  the 
total  exports  for  the  11  months  being  $90,136,024  this  year,  against 
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$94,091,967  in  the  same  months  of  last  year,  and  $119,604,848  in  11 
months  of  1900. 

The  total  exportation  of  the  11  months  falls  116  million  dollars 
below  that  of  the  corresponding  period  of  1901.  This  reduction 
occurs  in  agricultural  products,  of  which  the  exportations  during 
the  II  months  of  this  year  fall  130  million  dollars  below  those  of 
last  year,  indicating  that  in  the  other  great  classes,  especially  manu- 

Eleven  months  ending 

Nov.,   1901.  Nov.,   igo2. 
Imports — 

Food  and  animals   $203,448,487  $'93,133,017 

Crude     manufacturers'    materials 274.356.147  318,110,083 

Manufacturers'  materials,  partly  manufactured.         79,061,141  89,493,516 

Manufactured   articles    126,055,692  149,611,848 

Luxuries  and  articles  of  voluntary  use 117,504,764  124,617,093 

Total    imports    $800,426,23 1  $874,965,557 

Domestic  Exports — 

Agricultural    products    $845,678,850  $7'S. 771.314 

Manufactures    362,392,181  377.635,961 

Products   of   the    mines 37,614,960  33,207,024 

Products  of  the   forest 46,761,217  48,261,040 

Products  of  the  fisheries 6,314,222  7,863,430 

Miscellaneous  articles    3.999.105  4.638,695 

Total  domestic $1,302,760,535  $1,187,377,464 

Foreign  exports   25,425,596  25.33^.599 

Total  exports   $1,328,186,131  $1,212,710,063 

factures,  there  is  an  increase.  This  reduction  of  130  millions  in 
agricultural  exports  is  due  in  part  to  the  increased  home  demand,  in 
part  to  the  loss  of  a  part  of  the  corn  crop  of  last  year,  corn  expor- 
tations having  fallen  from  $49,501,374  in  11  months  of  1901  to  $6,- 
745,151  in  the  corresponding  months  of  this  year.  There  is  also  a 
considerable  reduction  in  the  value  of  wheat  exported,  due  to  the 
fact  that  last  year's  exportations  were  exceptionally  large. 


The  Engineering  of  P.  R.  R.  Tunnel. 


The  Pennsylvania  Company  has  completed  arrangements  for  the 
engineering  of  the  New  York  tunnel,  which  will  be  carried  on  in- 
dependently of  the  company's  regular  engineering  department  by  a 
commission.  While  the  tunnel  and  the  terminal  facilities  will  be 
devoted  to  the  use  of  the  Pennsylvania  system,  the  work  of  con- 
struction will  be  carried  on  by  the  Pennsylvania,  New  York  &  Long 
Island  Railroad  Company,  an  auxiliary  organization  formed  e-x- 
plicity  to  construct,  own  and  operate  this  property.  The  actual 
accomplishment  of  this  project,  however,  has  been  subdivided  under 
three  heads,  and  will  be  entrusted  to  three  separate  organizations, 
which  in  a  measure  will  be  distinct  and  independent,  but  at  the 
same  time  will  work  entirely  in  harmony.  These  are  the  commis- 
sion above  referred  to,  composed  of  six  prominent  engineering  ex- 
perts, the  engineering  department  and  the  architectural  depart- 
ment. 

The  commission  will  consist  of  the  following  members :  Colonel 
C.  W.  Raymond,  United  States  engineer  in  charge  of  New  York 
harbor  work,  who  will  be  chairman;  Charles  M.  Jacobs,  chief  engi- 
neer of  the  North  River  section  of  the  tunnel,  which  extends  from 
west  of  the  Bergen  Hill  in  New  Jersey  to  the  terminal  station  at 
Ninth  Avenue,  in  New  York ;  .'Mfred  Noble,  chief  engineer  of 
the  East  River  section,  which  will  extend  from  Seventh  Avenue. 
New  York,  to  Long  Island  City;  William  H.  Brown,  chief  engi- 
neer of  the  Pennsylvania  Railroad  system,  who  will  be  chief  engi- 
neer of  the  terminals  and  track  construction;  Gustav  Lindenthal, 
the  present  bridge  commissioner  of  New  York,  who  will  act  in  a 
general  advisory  capacity,  and  George  Gibbs,  who  will  have  charge 
of  the  traction,  mechanical  and  electrical  engineering.  Mr.  Gibbs 
is  also  electrical  engineer  of  the  Long  Island  Railroad  Company, 
which  is  at  present  engaged  in  the  electrification  of  its  lines  in  con- 
junction with  the  Pennsylvania  system,  of  which  it  is  a  part. 

The  engineerins;  has  been  entrusted  to  Westinghnuse,  Church. 
Kerr  &  Co..  which  will  have  charge  of  all  engineering  problems  ex- 
clusive of  the  construction  of  the  tunnel  proper,  and  will  act  as 
engineers  for  the  Pennsylvania  Railroad  Company,  the  Long  Island 
Railroad  Company  and  the  architects  in  the  working  out  of  all 
problems  involving  civil,  mechanical  and  electrical  engineering.  The 


architectural  work  has  been  assigned  to  McKim,  Mead  &  White,  who 
will  have  charge  of  all  structural  details  involving  the  terminal  sta- 
tion and  accompanying  structures  of  the  New  York  terminal. 

The  engineering  department  has  already  completed  plans  for  the 
power  plant  in  Long  Island  City,  which  will  be  the  first  one  to  be 
installed,  and  this  plant  will  be  utilized  in  the  construction  work. 
There  will  be  another  electrical  power  plant  in  New  Jersey,  prob- 
ably near  the  western  terminal  of  the  tunnel,  but  this  will  not  be 
undertaken  until  the  work  on  the  tunnel  has  progressed  consider- 
;.bly.  For  the  present  efforts  will  be  directed  toward  completing 
the  Long  Island  branch  of  the  work,  including  the  transformation 
of  the  Atlantic  Avenue  line  of  the  Long  Island  Railroad  Company 
into  an  electric  system.  This  will  extend  from  Flatbush  Avenue  to 
Jamaica,  and  will  have  a  physical  connection  with  the  Rapid  Transit 
Subway  system,  but  it  has  not  yet  been  determined  whether  the 
cars  of  the  I^ng  Island  Railway  will  be  operated  through  the  sub- 
way or  not. 


CURRENT  NEWS  AND  NOTES. 


FRENCH  TELEGRAPHS.— The  revenue  returns  in  France  for 
November  show  that  the  receipts  were  i,i47,70of.  in  excess  of  the 
estimates  and  7,397,90of.  more  than  the  amount  received  during  the 
same  period  last  year.  The  telegraph  service,  which  for  some 
months  had  shown  a  decrease,  has  this  time  increased  by  63,6oof. 

A  NEW  PROMETHEUS.— K  cable  dispatch  from  Milan,  Italy, 
of  December  29,  says :  The  Secolo  says  that  Signor  Pansa,  an  en- 
gineer of  Cassino,  has  invented  a  machine  which  converts  the  sun's 
light  and  heat  into  an  alternating  electric  current.  He  believes  that 
by  the  use  of  this  machine  every  one  will  soon  be  enabled  to  manu- 
facture his  own  electric  power,  light  and  heat. 


X-RAYS  AND  TUBERCULOSIS.— A  cable  dispatch  from 
Berlin  of  December  27  says :  Interesting  experiments  are  being  made 
in  Prof,  von  Leyden's  clinic  with  Roentgen  rays,  with  the  aid  of 
which  photographs  are  being  made  in  order  to  discover  first  traces  of 
tuberculosis.  If  the  disease  exists  small  knots  are  shown  in  the 
photographs.  The  new  method  is  said  to  be  an  improvement  over 
the  old. 


N.  E.  L.  A.  COMMITTEES.— The  following  appointments  have 
been  made  by  President  Ferguson,  of  the  National  Electric  Light 
.A.ssociation,  in  the  new  departments  which  were  created  at  the  last 
convention :  Reporter  for  wrinkle  department,  Mr.  J.  H.  Perkins, 
Youngstown,  O. ;  committee  on  lost  and  unaccounted  for  current,  Mr. 
L.  G.  Van  Ness,  Lincoln,  Neb. :  reporter  department  of  decorative 
lighting,  Mr.  A.  S.  Williams,  New  York  Edison  Co. ;  committee  on 
theft  of  current,  Mr.  R.  L.  Elliot,  Chicago  Edison  Co. :  reporter  de- 
partment of  office  methods  and  accounting,  Mr.  W.  M.  .\nthony,  Chi- 
cago Edison  Co. 


DYNAMITE  IN  CO/iZ..— Telegrams  from  Buffalo  of  December 
27  state  that  a  catastrophe  was  averted  in  the  electric  light  plant  at 
East  Aurora,  Erie  County,  by  the  timely  discovery  of  d>'namite  in  a 
consignment  of  bituminous  coal  that  had  been  received  at  the  plant 
from  Pennsylvania.  The  coal  supply  of  the  plant  has  been  short  and 
some  of  the  coal  was  being  shovelled  direct  from  the  cars  to  the 
fires.  The  workmen  on  the  car  found  a  stick  of  dynamite  and  notified 
the  fireman,  who  found  several  more  sticks  in  his  barrow  of  coal. 
In  all,  seven  sticks  of  dynamite  were  found.  It  is  not  known  whether 
or  not  the  dynamite  was  placed  in  the  coal  at  the  mines  or  since  the 
coal  left  the  mines. 


PUMPING  ENGINE  EFFICIENCY.— Tests  of  pumping  engines 
recently  installed  by  the  Allis  Company  at  St.  Louis  and  Boston  direct 
attention  to  the  very  high  efficiency  attained  with  engines  designed  for 
pumping  duty.  Both  are  triple-expansion  engines,  and  that  at  St. 
Ivouis  developed  an  average  of  801.6  hp.  on  a  boiler  pressure  of  126.7 
lbs.  The  average  consumption  of  dry  sieam  was  10.676  pounds  per 
hp.-hour,  the  thermal  efficiency  21.003  per  cent.,  and  the  mechanical 
cfliciency  96.84  per  cent.  This  result  is  the  more  remarkable  from  the 
low  steam  pressure,  which  is  below  the  economical  pressure  for  a 
triple-expansion  engine.  For  comparison  with  other  pumping  engines, 
it  may  be  said  that  the  above  performance  corresponds  to  a  duty  of 
I79.454.2.i.=;. 
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I.  INNING  ISLAND  CABLE  ST  AT  ION. -A  cable  dispaicl.  from 
Honolulu  siiys:  The  Urilish  Cable  Conipany.  owiiuig  the  All  Red 
Line  from  N'aiuouver  to  Australia  via  l-'auiimg  l^tlaiul,  lias  inatle  an 
oflfcr  to  James  and  Henry  Uickncll,  of  Honolulu,  fo  purchase  then 
half  interest  in  Fanning  Island.  "King"  Grief  owns  the  other  hall 
interest.  James  Hicknell  will  leave  for  Snn  l-rancisco  on  the 
"Zcalandia"  and  may  close  a  bargain  with  the  Ihiii.sli  company. 


MHSSLNCLRS  IN  JANUARY.— \n  unusual  demand  exists  in 
New  York  always  for  messenger  boys  in  the  first  two  weeks  in 
January.  Some  of  the  larger  downtown  banks  call  for  the  services  of 
from  ten  to  forty  boys  all  day  for  tin  to  fourteen  days  in  January, 
beginning  with  the  Jd  of  the  month,  while  at  other  times  they  employ 
none  at  all  regularly  except  on  call.  This  results,  necessarily,  in 
an  increase  in  the  force  of  boys  at  the  downtown  olliccs  of  the 
District  Messenger  Conipany,  from  which  the  boys  arc  sent  to  those 
in  need  of  them.  To  meet  this  demand  the  uptown  offices  of  the 
messenger  company  are  practically  stripped  of  the  sharpest  and 
cleverest  boys  usually  employed  there,  and  the  night  boys  have  to 
work  for  several  hours  in  the  busiest  part  of  the  day.  Some  of 
the  boys  were  so  overworked  this  Christmas,  or  so  overburdened 
with  presents,  they  went  on  strike. 


I'REECE  ON  U  IRELESS  TELEGRAPH  V.— A  cable  dispatch 
from  London  of  December  23  says:  Sir  William  Henry  Precce,  for- 
merly president  of  the  Institution  of  Civil  .'"  igineers  and  a  well- 
known  electrician,  was  interviewed  to-day  in  regard  to  Marconi's 
latest  experiments  in  ocean  wireless  telegraphy.  Sir  William  was 
emphatic  in  declaring  it  to  be  his  opinion  that  the  wireless  system 
would  never  become  a  serious  competitor  of  the  submarine  cable. 
In  the  first  place,  he  said,  there  was  the  want  of  reliability.  It  was 
possible  to  tap  every  wireless  message  and  consequently  there  could 
be  no  privacy.  Secondly,  there  was  the  low  rate  of  speed  of  the 
wireless  system  as  compared  with  the  cables.  Sir  William  expressed 
the  opinion  that  wireless  ocean  telegraphy  would  never  be  prac- 
ticable as  an  important  means  of  communication  because  it  could 
never  stand  comparison  with  the  cables. 


ELECTRIFYING  ERIE  CANAL.— It  is  stated  that  in  a  letter 
Governor  Odell  has  received  from  former  United  States  Senator 
Warner  Miller,  the  latter  says  that  the  need  of  the  improved  canal 
to  preserve  the  commerce  of  New  York  is  conceded  by  all.  The 
remedy  must  be  one  that  can  be  made  effective  within  two  or  three 
years.  The  ex-Senator  says  the  solution  is  in  the  immediate  com- 
pletion of  what  is  known  as  the  nine-foot  improvement  and  the  adop- 
tion of  electricity  as  the  power  to  drive  the  barges  through  the 
waterway.  "The  i,ooo-ton  barge  canal  cannot  be  constructed  in  less 
than  eight  years,"  continues  Mr.  Miller,  "and  many  persons  competent 
to  form  an  opinion  believe  it  will  take  nearer  twelve.  In  that  time 
the  danger  to  our  commerce  will  have  worked  its  evil  consequences 
and  a  large  part  of  trade  will  have  been  diverted  through  other  chan- 
nels to  our  rival  ports,  never  to  be  recovered." 


CURRENT  FROM  THE  AIR.— We  have  been  in  receipt  lately 
of  documents  relative  to  a  scheme  to  get  electricity  in  abundance 
"^rom  the  upper  air.  Chicago  is  to  be  the  scene  of  the  first  experi- 
ments and  eight  acres  of  land  on  the  North  side  have  been  purchased 
for  the  erection  of  a  plant.  The  scheme  worked  out  by  Albert  G. 
Whitney  is  to  project  a  wire  cable  250  miles  above  the  earth.  He 
says  that  the  atmosphere  -xtends  to  a  height  of  about  seventeen 
miles.  Above  the  atmosphere,  Mr.  Whitney  says,  the  ethereal  regions 
are  reached,  and  at  this  place  the  force  of  gravitation  is  away  from, 
instead  of  toward  the  earth.  The  projection  of  forty  miles  of  cable, 
if  Mr.  Whitney's  theories  are  correct,  would  cause  the  whole  cable 
to  recede  from  the  earth,  so  that  he  could  unwind  any  quantity  of 
cable  and  the  wire  would  maintain  its  rigidity.  Mr.  Whitney  says 
that  experiments  have  shown  that  the  ethereal  regions  are  surcharged 
with  electricity  and  that  this  force  will  be  transmitted  to  the  earth's 
surface  through  the  long  wire  cable.  His  patent  specifications  dis- 
close his  plan  for  achieving  such  results. 


AN  ELECTRIC  AERIAL  TORPEDO.— A  telegram  from  Utica. 
N.  v.,  of  December  27.  says :  Prof.  Carl  Myers,  of  Frankfort,  to-day 
reopened  his  balloon  farm  for  the  manufacture  of  a  number  of  war 
balloons  for  the  Government  and  the  building  of  several  airships  for 
various  inventors  who  are  to  compete  at  the  St.  Louis  Exposition 
for  the  $100,000  prize.    He  also  announced  to-day  the  completion  of 


an  "electric  aerial  torpedo,"  a  nia  .line  which  proiiiiseit  much  in  the 
solution  of  the  iirublem  oi  aerial  iiaviualion.  The  aerial  torpedo 
llich  like  a  tliiiig  of  life.  It  is  driven  by  two  aluminum  !>crcw  blades, 
which  make  .;,ouu  revolutions  per  minute.  The  blades  arc  rotated  by 
an  electric  motor  whicli  obluiiis  its  powr  from  an  ordinary  incan- 
descent lighting  current  of  no  volts.  The  movements  are  directed  by 
two  aeroplanes  acting  at  rudders,  moving  the  vessel  up  ur  down,  right 
or  left,  ill  circles,  spirals  or  cycloids,  in  all  directions  in  mid-air  as 
freely  as  a  bird  llics.  All  these  evolutions  arc  under  the  control  of  a 
distant  o|)erator,  who  moves  an  index  over  contact  points  on  a  dial 
switchboard,  lo  which  the  vessel  instantly  responds. 

GUARDING  THE  KAISER.— The  following  is  from  Berlin  of 
December  ij:  Some  of  the  German  papers  are  printing  remarkable 
stories  concerning  the  precautions  that  are  taken  to  ensure  the  safety 
of  the  Kaiser  when  he  is  traveling  at  night.  The  Kaiser  takes  no 
chances.  The  carriages  which  he  now  uses  at  night  are  equipped 
with  a  contrivance  so  unique  as  to  be  worthy  of  mention.  It  is  an 
electric  lamp  as  big  and  as  dazzling  as  an  arc  light,  fastened  to  the 
end  of  the  carriage  pule.  Of  course,  the  lamp,  like  the  headlight 
of  an  engine,  lights  up  the  ground  for  100  feet  or  more  ahead,  and 
enables  the  postillions  or  the  driver  to  see  in  time  any  bomb  or 
canister  of  explosives  which  may  be  lying  in  the  roadway,  placed 
there  with  the  object  of  blowing  the  Imperial  equipage  into  the  air 
on  being  struck  cither  by  the  horses'  hoofs  or  by  the  wheels  of  the 
conveyance.  Besides  this  the  light  is  so  dazzling  that,  moving  quickly 
as  it  does,  it  would  render  it  very  difficult  for  any  would-be  regicide 
to  take  a  good  aim  at  the  carriage  from  the  road.  Of  course,  the 
Emperor's  horses  have  to  be  specially  trained  to  stand  the  light,  and 
this  is  no  easy  task,  for  although  they  are  behind  the  light,  yet  their 
sensitive  eyes  cannot  but  be  dazzled  by  the  brilliancy  of  the  illumi- 
nation before  them. 


SUSPENDED  ROAD  FOR  BERLIN.— It  is  proposed  to  con- 
struct for  Berlin  suburbs  a  hanging  electric  road  of  the  type  already 
described  and  illustrated  in  these  pages.  The  "Schwebebahn"  would 
begin  at  the  station  Gesundbrunnen,  run  through  the  Brunnenstrasse 
to  the  Rosciithaler  Thor,  and  from  there  to  the  Alexander  Platz 
station,  Oranienburger  Platz,  Kottbuser  Thor,  Hermanns  Platz,  pass- 
ing through  the  suburb  Ricksdorf,  and  ending  at  the  station  of  the 
belt  line  at  the  Hermanns  Platz.  The  managers  of  the  proposed 
"hanging"  road  say  that  their  system  has  many  advantages  over  the 
existing  elevated  lines ;  less  building  material  will  be  needed  in  the 
erection  of  the  superstructure,  as  the  cars  would  be  suspended  from 
a  structure  and  would  depend  on  only  one  track ;  sharper  curves 
would  be  possible,  and  even  at  the  sharpest  curves  trains  can  run 
at  a  fast  speed.  The  high  tracks  would  not  darken  the  streets  as  do 
ordinary  superstructures  of  the  elevated  roads.  The  line  as  pro- 
posed would  have  a  length  of  about  six  miles.  Trains  will  consist  of 
three  motor  cars  with  fifty  seats.  Later  it  is  hoped  to  run  trains 
consisting  of  six  cars.  The  road  would  be  able  to  carry  9,000  passen- 
gers in  an  hour.  The  cost  of  operating  it  would,  it  is  claimed,  be 
much  less  than  other  lines. 


IV ANTING  SUBMARINE  BOATS.— It  is  stated  from  Washing- 
ton that  the  Secretary  of  the  Navy  has  received  simultaneous  re- 
quests from  commercial  bodies  in  New  York,  Boston,  San  Francisco 
and  other  ports  asking  for  more  submarine  torpedo  boats  with  which 
to  defend  those  harbors.  The  similarity  of  the  requests  and  the  fact 
that  all  are  made  at  the  same  time,  has  given  rise  to  the  opinion  in  the 
Navy  Department  that  the  lobby  at  work  here  has  extended  its  opera- 
tions by  creating  a  local  demand  for  submarines.  A  number  of  Sena- 
tors, representing  seacoast  States,  have  received  urgent  requests  to 
support  large  appropriations  for  submarine  vessels,  on  the  ground 
that  they  are  badly  needed  for  harbor  defence.  The  Senate  and 
House  Committees  have  been  cautious  in  favoring  submarine  boats, 
as  their  efficiency  in  war  conditions  is  yet  to  be  proved.  So  far  as  the 
defences  of  New  Y'^ork  and  San  Francisco  are  concerned,  naval 
experts  say  that  submarine  vessels  are  superfluous.  Both  harbors  are 
provided  with  mines  to  prevent  the  entrance  of  an  enemy's  craft,  and 
the  fortifications  are  designed  to  make  it  impossible  for  the  enemy  to 
even  approach  the  harbors.  If  reliance  cannot  be  placed  on  the  big 
coast  defence  guns  and  submarine  mines,  they  think  little  would  be 
accomplished  by  the  use  of  submarine  torpedo  boats.  The  na\'y  is 
giving  them  a  fair  trial,  however,  and  if  they  prove  serviceable  no 
doubt  more  will  be  allowed  by  Congress. 
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NEIV  YORK  ELECTRICAL  SOCIETY  will  open  the  new  year 
with  an  interesting  meeting  on  January  7  at  the  American  Institute, 
West  Forty-fourth  Street,  to  be  devoted  to  important  questions 
connected  with  fire  insurance  and  electricity,  such  as  high-potential 
lines,  fuses,  underwriters'  rules,  etc.  Among  those  promised  or 
expected  to  speak  are  Messrs.  Kennelly,  Sachs,  Forsyth,  Arthur 
Williams  and  others  prominent  in  the  art. 


BALANCED-CIRCUIT  INDUCTION  COIL.— A  patent  issued 
December  23  to  John  P.  Alexander  describes  an  arrangement  for 
the  conversion  of  direct  into  alternating  current  by  means  of  induc- 
tion coils.  The  primary  coil  is  so  arranged  with  relation  to  the  line 
conductors  as  to  form  a  bridge  across  a  divided  and  balanced  circuit, 
in  the  branches  of  which  balancing  resistances  and  circuit-breakers 
are  connected.  By  this  means  a  current  may  be  sent  through  the 
coil  or  through  the  united  branches  of  the  divided  circuit  without 
interrupting  the  flow  of  the  supply  current,  while  at  the  same  time 
charging  and  discharging  the  primary  coil  so  as  to  secure  inductive 
reaction  upon  a  secondary,  and  from  this  to  other  circuits  or  trans- 
lating devices.  The  system  is  applicable  to  railway  multiple  control, 
telephone  transmitting  apparatus  and  other  uses. 


COMPENSATION  FOR  TRANSMISSION  LINE  INDUC- 
TION DROP.— A  patent  issued  December  23  to  John  F.  Kelley  de- 
scribes a  means  of  compensation  for  the  induction  drop  on  long  alter- 
nating-current lines,  and  also  for  the  CR  drop  on  the  same  lines. 
An  auxiliary  generator  of  the  inductor  type  is  operated  from  the  main 
generator  shaft,  with  its  armature  in  series  with  the  latter.  From  the 
secondary  of  a  transformer  of  which  the  primary  is  in  series  with  the 
working  circuit,  current  is  passed  to  a  rectifying  commutator  on  the 
shaft  of  the  auxiliary  generator  and  thence  to  the  field  of  the  latter. 
The  auxiliary  generator  is  so  constructed  as  to  permit  of  adjustment 
of  the  relation  between  the  stator  and  rotor.  By  a  proper  adjustment, 
the  auxiliary  generator  sets  up  an  e.m.f.,  one  component  of  which  is 
equal  and  opposite  to  the  line  e.m.f.  due  to  the  line  inductance,  thus 
neutralizing  it ;  another  component  is  in  phase  with  the  working  e.m.f. 
and  compensates  for  the  CR  drop,  the  field  of  the  auxiliary  generator 
increasing  in  strength  with  increase  of  main  current  output. 


BREAKING  ELECTRIC  CURRENTS.— Three  patents  of  the 
issue  of  December  23  relate  to  means  for  avoiding  sparks  upon  the 
interruption  of  electric  currents,  one  being  granted  to  W.  L.  R. 
Emmet  and  the  others  to  Robert  H.  Read.  The  Emmet  patent 
covers  a  fuse  which  is  kept  in  tension  by  springs ;  when  the  fuse 
blows  the  separated  parts  are  instantly  drawn  by  the  springs  through 
narrow  enclosed  passages,  at  the  same  time  a  current  of  air  being 
passed  to  expel  the  gases.  The  two  Read  patents  relate  to  a  method 
of  passing  a  current  of  air  across  the  arcing  points,  which  serves  to 
remove  the  arc  gases  and  to  cool  the  contacts.  The  arcing  points 
are  hollow  and  confined  within  an  air-tight  chamber  in  communica- 
tion with  a  source  of  compressed  air  which  is  put  in  communication 
with  the  chamber  just  before  the  electrodes  part.  The  stream  of  air 
removes  the  arc  gases,  cools  the  contacts  and  stretches  the  arc 
until  it  breaks.  The  hollow  of  both  electrodes  communicate  with 
the  open  air,  and  when  in  contact  form  an  air-tight  joint  within 
the  air  chamber. 


ELECTROLYTIC  CHLORATE.— Mr.  Richard  Threlfall,  of  Bir- 
mingham, England,  proposes  an  interesting  method  for  the  produc- 
tion of  chlorates  by  electrolysis  of  solutions  of  the  chlorids  of  the 
alkali  metals.  The  method  is  based  on  the  well-known  fact  that  solu- 
tions of  hypochlorous  acid  are  less  stable  than  those  of  its  salts; 
and  from  this  the  conclusion  is  drawn  that  the  course  of  electrolysis 
should  be  such  as  to  maintain  at  all  times  in  the  electrolyte  a  certain 
proportion  of  free  hypochlorous  acid.  To  this  end  a  certain  dispro- 
portion is  maintained  between  the  anodic  and  cathodic  reactions,  by 
diverting  about  one-twentieth  of  the  total  current  from  the  principal 
cathode  to  a  supplemental  cathode  in  a  compartment  distinct  from 
the  main  cell,  but  having  electrolytic  connection  therewith.  The  sup- 
plemental cathode  may  be  contained  in  a  porous  cup  immersed  in  the 
main  body  of  the  electrolyte,  or  it  may  be  in  a  compartment  of  the  cell 
separated  in  any  convenient  manner,  as  by  a  porous  diaphragm,  from 
the  principal  electrolyte.  The  concentration  of  the  caustic  formed  in 
the  supplemental  compartment  should  be  kept  low  by  continual  re- 
placement. The  reactions,  as  stated  by  the  patentee,  are  based  upon 
the  assumption  that  an  amount  of  free  chlorine  corresponding  to  the 


excess  current  at  the  anode  reacts  with  hypochlorite  existing  in  the 
bath  to  form  hypochlorous  acid  and  chloride ;  and  that  the  hypochlor- 
ous acid  so  formed  oxidizes  spontaneously  to  chloric  acid,  and  that 
the  latter,  by  simple  interchange  with  further  quantities  of  hypo- 
chlorite, yields  the  chlorate  of  the  alkali  metal. 


DE  FOREST  WIRELESS  TELEGRAPH  PATENTS.— 
Among  the  patents  of  December  16  were  three  issued  to  Dr.  Lee 
DeForest  and  E.  H.  Smythe,  covering  the  principle  of  the  electro- 
lytic anti-coherer  or  responder,  which  is  employed  by  the  DeForest 
Wireless  Telegraph  Company.  The  principle  involved,  first  discov- 
ered by  Neugschwender,  is  that  when  between  two  closely  opposing 
electrodes  of  soft  metal,  as  silver,  moisture  or  some  electrolyzable 
fluid  is  deposited,  minute  chains  of  metallic  particles  or  bridges  are 
torn  ofT  from  the  anode  and  built  into  conducting  chains  across  the 
gap.  When  electric  waves  traverse  these  bridges,  electrolysis  sud- 
denly occurs  in  the  minute  films  of  liquid  lying  between  the  links 
of  these  "chains,"  with  explosive  generation  of  gas,  which  sud- 
denly ruptures  the  bridges,  resulting  in  a  large  increase  of  resist- 
ance of  the  gap.  Upon  cessation  of  the  waves  the  bridges  reform 
under  the  electrostatic  stress  from  the  local  battery  and  the  normal 
conductivity  of  the  receiver  Is  instantly  and  automatically  restored. 
But  when  water  alone  is  the  medium,  the  gap  is  soon  rendered  non- 
sensitive  and  inoperative.  Too  great  an  amount  of  metallic  particles 
is  torn  ofif  from  the  anode,  the  hydrogen  gas  accumulates  among  the 
chains,  and  a  spark  will  cause  an  actual  coherence  with  complete 
clogging  of  the  gap.  The  patents  referred  to  disclose  means  where- 
by the  device  is  rendered  constantly  sensitive.  In  one  form  the 
electrodes  are  separated  by  from  two  to  five-thousandth  of  an  inch 
by  an  interposing  medium  consisting  of  a  mixture  of  glycerine  and 
lead  oxide. 


Letters  to  the  Editors. 


The  Converser." 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  A  good  name  is  much  wanted  for  the  movable  combined 
transmitter  and  receiver  now  so  much  used,  which  is  connected  to 
the  telephone  call  box  by  cords.  It  has  been  called  "the  transmitter," 
"the  receiver,"  "the  hand  combination,"  "the  microtelephone,"  and 
various  other  barbarous  names. 

I  would  suggest :  "The  converser,"  as  being  the  apparatus  by 
means  of  which  the  user  converses  with  his  distant  correspondent. 

Government    Telegraph    Office,  H.  W.  Jenney, 

Melbourne,  Australia.  Chief  Electrician. 


Third  Rail   Operation. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — I  notice  in  a  recent  issue  some  reference  to  the  difficulties 
met  with  on  the  elevated  road  in  this  city,  on  account  of  ice  and  snow 
on  the  "third  rail."  Why  could  not  this  third  rail  have  been  installed 
upside  down,  trough  and  all,  the  shoe  making  contact  from  below? 
It  seems  to  me  that  such  a  disposition  would  effectually  prevent  the 
accumulation  of  snow  and  ice  on  the  contact  surface,  and  I  do  not  see 
that  there  could  be  any  insurmountable  difficulty  in  supporting  it  in 
this  way.  Wm.  A.  Anthony. 

New  York  City. 


The  Vahellina  Three-Phase  Railway. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  Referring  to  certain  criticisms  in  the  article  in  your  issue 
of  November  8  on  the  Valtellina  Railway,  I  beg  to  say  that  the 
Italian  government  without  any  hesitation  accorded  permission  for 
the  use  of  3^000  volts  on  the  trolley  line  where  crossing  highways, 
and  the  special  commission  appointed  to  inspect  the  line  before  it 
was  opened  to  the  public  confirmed  this  permission.  In  view  of  this 
I  cannot  see  reason  for  the  assertion  that  the  Ganz  Company  found 
in  Italy  many  discouraging  conditions,  especially  when  its  work  was 
favored  in  every  manner  by  the  Rete  Adriatica  Railway  Company. 

I  notice  that  in  your  first  article  on  the  Valtellina  Railway  you  do 
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not  mcniiim  ihc  Socicta  Italmiiu  per  U  Tra/ionc  lilclirica  Sullc 
Ferrovia,  which  really  aisumcil  financial  responsibility  for  the  project, 
thus  making  the  construction  of  the  Vallcllina  Railway  possible,  and 
besides  took  over  all  the  hydraulic  and  power  house  work— that  is 
to  say,  the  largest  part  with  respect  to  the  cost  of  the  Valtellina  Kail- 
way's  electrical  e(|uipnieiil.  The  Uctc  .Adriatica  Railway  Company 
assumed  responsibility  for  all  of  the  general  expenses,  amounting  to 


about  one  million,  und  all  the  risk  in  the  case  of  an  economical 
failure  of  the  experiment,  the  responsibility  of  the  Ganz  Cumpany 
and  that  of  the  Sot.  It.  prr  la  Traz.  I-'lclt.  being  only  technical. 

PiKTKO  Lanino, 
I'Ormcrly   Chief   lilectrical  Engineer   Rele 
Bologna,  Italy.  Adrialica  Kailway  Company. 


Dynamos,  Motors  and  Transformers. 

Speed  tiegultUion  of  Induction  Motors. — Osnos. — An  illustrated 
article  in  which,  after  a  brief  critical  discussion  of  the  various 
methods  proposed  for  the  speed  regulation  of  induction  motors,  he 
expresses  his  opinion  that  the  use  of  a  direct-current  dynamo  com- 
mutator is  the  only  proper  means  for  this  purpose.  If  resistances 
are  inserted  in  the  secondary,  their  action  is  that,  at  constant  primary 
voltage,  the  current  is  diminished  in  the  secondary,  without  change 
of  the  phase  diflfcrence;  the  ohinic  voltage  drop  consumes  energy; 
if,  instead  of  this,  a  counter  e.m.f.  is  introduced  into  the  external 
circuit  of  the  secondary,  the  same  result  is  obtained  without  loss 
of  energy.  For  a  decrease  of  speed  of  the  induction  motor,  an  ex- 
ternal e.m.f.  is  required  which,  like  the  ohmic  voltage  drop  in  series 
resistances,  is  opposite  to  the  e.m.f.  of  slip ;  this  e.m.f.  must  also  have 
the  same  frequency,  as  the  e.m.f.  of  slip.  For  an  increase  of  speed 
above  the  normal,  the  external  e.m.f.  must  have  the  same  direction 
as  the  e.m.f.  of  speed.  For  generating  such  an  artificial  e.m.f.,  the 
direct-current  dynamo  commutator  is  the  best  means,  as  with  its 
aid  it  is  easy  to  get  alternating  current  of  any  phase  and  frequency. 
As  by  this  means  it  is  possible  to  adjust  the  phase  of  the  secondary 
voltage,  one  is  enabled  not  only  to  introduce  the  secondary  e.m.f. 
required  for  speed  regulation,  but  to  supply  also  an  e.m.f.  of  different 
phase  to  the  secondary  for  compensation  of  the  phase  difference. 
The  only  difficulty  is  sparking  at  the  commutator  and  this  can  be 
avoided.  He  first  gives  a  general  mathematical  theory  of  this  method 
of  speed  regulation  and  shows  that  the  slip  of  such  a  motor  equals 
the  slip  of  the  same  motor  under  ordinary  conditions  (without  speed 
regulation)  minus  the  ratio  of  the  secondary  to  the  primary  voltage 
multiplied  by  the  cosine  of  the  angle  between  both  voltages.  If  the 
same  set  of  brushes  is  used  for  speed  regulation  and  compensation 
of  the  phase  difTerence,  the  primary  current  must  lead  the  e.m.f.  in 
phase  at  speeds  below  synchronism  and  must  lay  at  speeds  above 
synchronism.  He  discusses  in  detail  the  Goerges  series  motor  of 
this  type  and  shows  its  weak  points.     For  a  good  speed  regulation 

' ^ 


p  represents  the  primary  of  a  bipolar  induction  motor  provided  with 
a  direct-current  winding,  w,  and  commutator,  k,  analogous  to  the 
armature  of  a  rotary  converter.  On  the  commutator  there  are  sliding 
four  brushes,  connected  to  four  symmetrical  points  of  the  secondary, 
s.  The  frequency  of  the  current  between  two  brushes  e(iual  the  fre- 
([uency  of  slip,  while  its  phase  depends  upon  the  position  of  the 
brushes  and  the  voltage  upon  the  distance  between  the  brushes. 
The  voltage  is  greatest  if  bi  and  b*  are  at  the  points  in  the  figure  in 
which  they  are  not  shown  in  solid  black;  if  they  are.  however,  at  the 


FIG.    I    .VND  2. — SPEED  REGULATION    OF   INDUCTION    MOTORS. 

it  is  necessary  to  transform  economically  the  exciting  current  from 
the  frequency  of  the  network  to  the  frequency  of  the  slip ;  it  is  fur- 
ther necessary  that  the  ratio  of  the  primary  to  the  secondary  voltage 
and  the  phase  difference  between  both  be  adjustable  within  wide 
limits.    An  arrangement  for  this  purpose  is  shown  in  Fig.  I,  in  which 


FIG.    3. —  SPEED    REGUL.\TION    OF    INDUCTION    MOTORS. 

points  shown  in  solid  black,  the  voltage  between  the  points  I  and 
2.  or  3  and  4,  is  reduced  to  the  voltage  between  two  segments.  By 
changing  the  position  of  the  brushes  on  the  commutator,  or  by  chang- 
ing the  connections  between  them,  it  is  possible  to  vary  the  value 
and  the  phase  of  the  voltage  between  the  brushes  within  wide  limits. 
This  device  differs  from  that  for  pure  compensation  of  the  phase 
difference  in  so  far  as  the  total  secondary  current  in  this  case  flows 
through  the  commutator ;  this  disadvantage  cannot  be  avoided.  If 
the  connections  between  the  three  symmetrical  points,  i'  2'  3',  shown 
in  Fig.  2,  are  provided,  the  current  taken  all  along  the  circumference 
of  the  commutator  is  uniform  for  any  position  of  the  brushes. 
The  greater  the  number  of  poles,  the  greater  is  the  difficulty  of  ob- 
taining an  exact  speed  regulation  by  the  shifting  of  the  brushes 
alone.  It  is,  however,  possible  to  use,  as  in  Fig.  3,  transformers  t 
with  a  variable  ratio  of  e.m.fs.  He  finally  makes  some  remarks  on 
means  of  avoiding  sparks  and  says  that  these  machines  may  also 
be  used  as  frequency  changers. — Elek.  Zeit.,  December  11. 

REFERENCES. 

Cotnmutation. — Mawdsley. — An  illustrated  article  on  obtaining 
good  commutation  in  direct-current  dynamos.  Hobart  proposes  to 
keep  the  reactance  voltage  of  the  coil  undergoing  commutation  as 
low  as  possible.  The  writer  describes  special  pole  constructions  that 
he  calls  "equalizing  poles,"  for  neutralizing  the  evil  effects  of  the 
cross-magnetizing  power  of  the  armature.  He  claims  that  by  this 
means   sparkless   commutation   can   be  obtained   even   with   a   large 
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number  of  armature  ampere-turns  and  high  reactance  voltage. — Lond. 
Elec.  Rev.,  December  5. 

Paralleling  of  Alternators. — Cramer. — An  article  illustrated  by 
diagrams  on  the  use  of  incandescent  lamps  as  indicators  for  connect- 
ing alternators  in  parallel. — Elek.  Anc,  November  30. 

Speeification  for  Dynamos  and  Rotary  Converters. — Hobart. — An 
article  in  which  he  gives  printed  specification  forms  prepared  by  him 
for  use  in  designing  direct-current  commutating  machinery ;  they 
are  of  the  kind  used  by  most  manufacturers  for  recording  the  con- 
stants of  machines.  The  details  of  these  blanks  are  briefly  discussed. 
— Lond.  Elec.  Rev.,  December  5,  12. 

Lights  and  Lighting. 

Electric  Conduction  in  Electrolytic  Incandescent  Bodies. — Gra- 
DENWirz. — An  article  on  the  nature  of  the  electric  conduction  in  the 
filament  of  the  Nernst  lamp.  The  Nernst  lamp  may  be  operated 
successfully  for  many  hundreds  of  hours  with  direct  current ;  if 
electrolysis  really  takes  place,  there  must  be  another  process  which 
annihilates  the  action  of  electrolysis.  Bose,  in  studying  this  problem, 
assumes  that  the  oxygen  anion  is  the  principal  agent ;  the  oxygen 
liberated  at  the  anode  diffuses  back  to  the  cathode  and  o.xidizes  the 
pure  metal  which  had  been  formed  there.  Some  experiments  of 
Bose,  made  in  the  vacuum,  are  described.  The  pure  metal  which  is 
reduced  at  the  cathode  is  not  entirely  oxidized  back,  there  are  fine 
threads  of  pure  metal  growing  over  from  the  cathode  to  the  anode. 
A  filament  burning  in  the  vacuum  represents  a  system  of  an  elec- 
trolytic conductor  in  shunt  with  a  metallic  conductor,  with  the  excep- 
tion of  the  neighborhood  of  the  anode,  where  there  is  pure  electro- 
lytic conduction.  The  experiments  explain  some  facts  known  to  the 
manufacturers  of  the  Nernst  lamp.  The  life  of  a  filament  is  greatly 
diminished  by  repeatedly  changing  the  poles,  on  account  of  the 
partial  reduction  of  the  oxide  and  the  internal  tensions  thereby  pro- 
duced. The  filament  gives  less  illumination  at  those  parts  when 
the  metal  is  reduced,  on  account  of  the  increased  conductivity ;  a 
decrease  of  the  efficiency  results  therefrom;  as  in  direct-current 
lamps,  a  partial  reduction  of  the  filament  takes  place,  they  have  a 
lower  efficiency  than  alternating-current  lamps. — Elek.  Am.,  No- 
vember 20. 

Power. 

Refuse  Destructor  and  Electric  Plant. — An  illustrated  description 
of  the  Cleckheaton  works.  The  refuse  destructor  is  of  the  Meldrum 
regenerative  "Simplex"  type  with  two  furnaces ;  the  capacity  is  20 
tons  of  ashpit  refuse  per  day  of  24  hours  and  an  evaporation  (in  con- 
junction with  Lancashire  boilers)  of  i  pound  of  water  with  i  pound 
of  refuse  is  anticipated.  There  are  three  iso-kw,  460  to  500-volt, 
direct-current  dynamos,  and  a  battery  of  270  cells.  The  three-wire 
system  is  used.  The  present  load  is  entirely  lighting,  but  traction  will 
be  added  next  year. — Lond.  Elec.  Rev.,  December  12. 

Governors  for  Engine-Driving  Alternators.- — Parkinson. — An  ar- 
ticle on  engine  governors  lor  parallel  operation  of  alternators.  He 
says  that  a  suitable  governor  should  either  be  very  far  removed 
from  isochronous,  having  say  6  to  7  per  cent,  drop,  or  when  sudden 
changes  of  load  occur,  the  governor  may  have  a  smaller  drop,  say 
3  to  4  per  cent.,  but  must  not  be  too  quick  in  action ;  this  effect  can 
be  obtained  by  providing  a  spring  governor  with  a  powerful  dashpot, 
or  by  using  a  dead-weight  governor  with  considerable  inertia  in  its 
moving  parts. — Lond.  Elec.  Rev.,  December  5. 

'''vFERENCES. 

French  Water  Power  Plant. — Loppe. — The  first  parts  of  an  illus- 
trated description  of  the  plant  of  Vonvry.  The  capacity  is  2,000  hp 
and  the  electrical  energy  generated  is  used  for  supplying  a  station 
in  the  neighborhood  at  times  of  heavy  loads.  The  hydraulic  instal- 
lation is  described  in  detail. — L'Eclairagc  Elec.,  December  6,  13. 

Steering  Gear. — A  very  well  illustrated  description  of  an  electric 
steering  gear  for  a  British  yacht. — Lond.  Elec,  December  12. 

Traction. 

Paris. — DuRAND. — An  illustrated  description  of  the  Nogentais  trac- 
tion system  which  supplies  a  part  of  the  eastern  suburbs.  It  is  of 
interest  on  account  of  the  different  varieties  of  traction  which  are 
employed.  From  the  city  end,  accumulator  traction  is  used  for  a 
short  distance,  then  comes  an  underground  conduit  which  leads  to 
the  Vincennes  Gate.  From  this  point  commences  the  suburban  sys- 
tem which  uses  the  trolley  for  the  different  branches.     To  carry  out 


this  arrangement,  two  types  of  cars  are  used;  the  first  of  these  is 
equipped  for  accumulator,  conduit  and  trolley,  and  takes  passengers 
from  the  city  terminus  to  the  suburban  points.  The  second  type 
of  car  uses  the  trolley  system  alone,  starting  from  the  \  incennes 
Gate,  where  it  connects  with  the  eastern  terminus  of  the  Metropolitan 
and  circulating  through  the  suburbs. — Elec.  Rev.,  December  13. 

Single-Phase  Railways. — Geipel  and  Lanze. — A  communication 
referring  to  a  recent  remark  of  Swinburne,  who  had  pointed  out  the 
particular  suitability  of  single-phase  alternating  currents  for  working 
long  railways  and  had  suggested  using  for  speed  regulation,  speed- 
reducing  gear  on  the  cataract  system.  The  writers  say  that  this 
method  is  well  known  to  mechanical  engineers  and  has  been  tried  for 
motor  cars  and  other  purposes,  but  without  success.  They  call 
attention  to  the  Ward  Leonard  system  of  varying  the  speed  elec- 
trically.— Lond  Eng'ing,  December  12. 

REFERENCES. 

Freight  and  Express  on  Electric  Railways. — Adams. — An  article 
in  which  he  says  that  there  are  now  cogent  reasons  for  the  extension 
of  electric  railway  business  to  include  the  transportation  of  local 
freight  and  express  matter.  Express  matter  carried  on  interurban 
lines  may  be  readily  transferred  to  the  local  cars  in  any  of  the  con- 
nected cities,  and  the  necessity  of  wagon  collection  and  delivery  thus 
largely  avoided.  Statistical  data  on  the  development  in  Massachusetts 
are  given.— 6"^  R'y  Rev.,  December. 

London. — A  map,  with  a  short  description,  showing  the  unr'cr- 
ground  electric  railways  in  operation,  in  the  course  of  construction, 
in  the  course  of  change  from  steam  to  electric  power,  and  before 
Parliament  in  London  and  the  suburbs. — Lond.  Elec,  December  12. 

Western  Ohio  Railway. — Tell. — An  illustrated  article  on  the  engi- 
neering features  of  this  railway.  The  company  operates  at  present 
47  miles  of  road  and  has  under  construction  64  miles  more.  Three- 
phase  currents  are  used  for  transmission  to  converter  sub-stations. — 
St.  R'y  Rev.,  December. 

Installations,  Systems  and  Appliances, 
references. 

British  Central  Station. — An  illustrated  description  of  the  new 
electric  lighting  plant  of  the  town  of  Ross.  The  two-wire  system  is 
used  at  230  volts.  There  are  two  40-kw  dynamos  and  a  battery  of 
130  cells,  giving  390  ampere-hours  at  a  normal  discharge  capacity  of 
160  amperes  per  one  hour. — Lond.  Elec.  Eng.,  December  5. 

Steamship  Installation. — Richard. — The  first  part  of  a  well-illus- 
trated description  of  the  electric  installation  of  the  steamship  Kron- 
prins  Wilhelm. — L'Eclairage  Elec,  December  13. 

Isolated  Plant. — Laffargue. — An  illustrated  article  on  an  electric 
lighting  plant  in  a  cottage.  A  small  oil  engine  drives  the  generator. 
There  is  an  electric  automobile  which  is  used  during  the  day  for 
driving  and  in  the  evening  as  a  reserve  station  to  give  current  for 
lighting  and  various  other  applications. — La  Nature,  December  13. 

Charging  for  Electrical  Energy. — Lauriol. — An  article  on  tariffs 
for  electrical  energy.  He  speaks  in  favor  of  the  use  of  the  two-tariff 
meter,  different  rates  being  charged  at  different  hours.  This  system 
is  said  to  be  equally  in  favor  of  the  central  station  and  of  the  con- 
sumer.— L'Eclairage  Elec,  December  6. 

Electro-Physics  and  Magnetism. 
Electric  Origin  of  Molecular  Attraction. — Sutherland.— A  paper 
in  which  he  makes  an  attempt  to  reduce  molecular  action  to  the 
electron  theory.  He  starts  with  the  conception  of  a  neutral  gaseous 
molecule,  containing  a  positive  and  a  negative  electron.  Such  a 
molecule  will  have  poles  like  a  magnet,  and  will  exert  upon  a  similar 
molecule  an  attractive  or  a  repulsive  action  according  to  whether 
unlike  or  like  poles  are  nearest.  But  an  attraction  tends  to  increase 
itself,  and  a  repulsion  tends  to  diminish  itself,  and  so  it  comes  about 
that  on  the  whole  there  is  more  attraction  than  repulsion.  Like 
magnets,  the  molecules  attract  each  other  with  a  force  varying  in- 
versely as  the  fourth  power  of  the  distance.  He  shows  that  a  strong 
contrast  is  shown  to  the  law  of  gravitation,  and  the  first  condition  of 
the  electron  theory  is  satisfied,  by  the  fact  that  molecular  mass  does 
not  enter  into  the  expression  for  molecular  attraction.  It  may  be 
considered  that  the  two  electrons  of  a  molecule  like  Na  CI,  when 
giving  the  line  spectrum  of  sodium,  revolve  round  one  another  in  a 
circle  of  such  size  that  centrifugal  force  and  electric  attraction  are  in 
equilibrium.  They  revolve  perhaps  entirely  within  the  sodium  atom. 
— Phil.  Mag.,  December;  abstracted  in  Lond.  Elec,  December  12. 
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Eltctric  Properties  of  Thin  MitnUic  Fi/wj— PATTtRSON.— An  ac- 
count of  some  experiments  whicli  he  has  made  with  a  view  towards 
chicidatiiig  the  problem  of  conduction  in  nirtals.  lie  deposited  the 
tiims  ill  vacuum  by  the  catliode  discharge  and  found  that  tlic  resist- 
ivity of  such  tiUiis  is  several  times  greater  than  tliat  of  the  metal 
from  which  they  arc  deposited.  The  specific  resistance  of  platinum 
films  wliich  have  been  subjected  to  the  same  treatment  remains  con- 
stant above  a  thickness  of  about  0.000,000,7  cm.  Below  this  thickness 
the  increase  of  specific  resistance  with  decrease  in  the  thickness,  is 
very  rapid.  Heat  diminishes  the  resistance  of  both  silver  and  plati- 
num films,  and  the  thinner  the  film,  the  greater  the  decrease. — Phil. 
Miii;.,  December;  abstracted  in  Lond.  HU'C.,  December  12. 

Masnito-OptiiS  of  Liquid  Hydrogen. — Harms. — An  account  of 
experiments  made  with  liquid  oxygen  concerning  the  relation  be- 
tween susceptibility  and  magnetic  rotation  of  the  plane  of  polariza- 
tion. The  angle  of  rotation  in  liquid  oxygen  is  about  one-fifth  of  that 
in  liquid  carbon  bisulphide,  and  about  2,000  times  that  produced  in 
the  gas  at  atmospheric  pressure.  The  author  gives  a  corrected  table 
of  rotations  and  susceptibilities  for  a  number  of  solids,  gases  and 
liquids,  but  fails  to  discover  any  regular  relation  between  both  prop- 
erties.— Phys.  Zcit.,  December  i  ;  abstracted  in  Lond.  Elcc,  Decem- 
ber 12. 

REFERENCES. 

Thermo-Cclls. — Horstmann. — An  article  on  the  efficiency  of  ther- 
nio-cells.  An  efficiency  of  2  to  3  per  cent,  is  thought  to  be  the 
nia.ximum  that  can  be  attained  in  practice.— £/fAr.  Anz.,  November  9. 

Induction  CoiVi.— Armaznat. — A  long  mathematical  article  on  the 
theory  of  induction  coils. — L'Eclairage  Eke,  November  15. 

Electro-chemistry  and  Batteries. 

Sodium  Chloride  in  Electrolytic  Caustic  /J/A-a/i'.— Townsend.— An 
account  of  an  experimental  investigation  concerning  the  movement 
of  undecomposed  sodium  chloride  into  the  caustic  compartment.  Of 
the  several  general  types  of  cell,  one  only  is  capable  of  yielding  a 
caustic  solution  absolutely  free  from  dissolved  chloride;  that  is  the 
cell  using  a  "stationary  septum  of  mercury  which  is  pervious  to 
metallic  sodium,  but  not  to  water  or  compounds  in  solution  therein"; 
the  provision  of  means  which  should  entail  neither  undue  compli- 
cations of  parts  nor  too  great  expenditure  of  energy  for  producing 
a  sufficiently  rapid  transfer  of  the  dissolved  alkali  metal,  would  make 
this  cell  the  ideal  one  for  the  production  of  pure  caustic  solutions. 
In  "gravity  cells,"  if  the  flow  of  the  liquid  be  rapid,  assuming  that 
the  maximum  permissible  current  density  is  employed,  the  current 
efficiency  will  be  high,  but  the  cathode  lye  will  be  low  in  caustic  and 
high  in  salt.  For  the  withdrawal  of  the  products  and  the  prevention 
of  secondary  reactions,  a  certain  minimum  rate  of  flow  is  essential, 
and  this  rate  of  flow  is,  in  the  cell  constructions  which  have  so  far 
been  proposed,  too  high  to  admit  of  thoroughly  satisfactory  concen- 
trations of  caustic.  The  diaphragm  in  a  caustic  cell  is  said  to  be 
essentially  a  device  for  controlling  and  equalizing  the  forward  move- 
ment of  the  electrolyte  and  for  retarding  the  backward  movement  of 
the  products  of  electrolysis,  and  thereby  permitting  the  establishment 
of  a  new  and  lower  minimum  flow  for  their  removal.  It  is  in  no  sense 
to  be  considered  as  a  septum  capable  of  permitting  the  passage  of 
the  electric  current,  but  as  preventing  the  diffusion  and  recombina- 
tion of  the  products  in  stationary  bodies  of  the  electrolj-te.  The 
results  of  some  experiments  with  a  diaphragm  cell  are  given  in  dia- 
grams. For  a  solution  containing  one  gram  molecule  of  salt  per  nine 
of  water  the  caustic  attains  approximately  the  supposed  theoretical 
maximum,  and  the  undecomposed  salt  is  present  nearly  to  saturation 
of  the  caustic.  There  is  apparently  a  strong  concentration  of  eflfect, 
inasmuch  as  the  sum  of  the  salt  found  and  the  salt  equivalent  of 
the  caustic  is  far  in  excess  of  the  saturation  point  for  aqueous  solu- 
tions of  salt.  The  results  of  tests  with  more  dilute  solutions  are  also 
given. — Electrochent.  Ind.,  December. 

Electrolytic  Alkali. — An  official  communication  from  the  Electro- 
chemical Works  at  Bittefeld,  Germany,  to  the  effect  that  Kershaw's 
statement,  that  the  Aussig  bell  process  is  being  used  at  one  of  the 
Bitterfeld  works,  is  wrong. — Lond.  Elec,  December  5. 

Determining  the  Best  Conditions  in  Storage  Battery  Practice. — 
Hering. — An  article,  illustrated  with  diagrams,  describing  a  method 
for  calculating  by  means  of  curves,  the  conditions  under  which  the 
best  results  are  obtained  in  storage  battery  construction  or  operation ; 
such  calculations  are  difficult  to  make  in  any  other  way,  even  if  it 


i<  ut  all  poisiblc.  Ak  an  illustration  of  a  tiniplc  case,  the  cost  of  a 
cell  of  a  given  capacity  will  increase  at  a  certain  rate  with  an  increase 
of  the  weight  ol  the  plates;  the  life  in  number  of  discharges  which 
it  will  stand,  will  also  increase  with  the  weight  of  the  plates,  but  at 
a  tlilTercnt  rate;  for  a  very  light  battery  the  first  cost  will  be  least, 
but  the  number  of  possible  discharges  will  also  be  least,  thus  increas- 
ing the  cost  due  to  renewals ;  while  for  a  very  heavy  battery  the 
original  cost  will  be  much  greater,  but  the  number  of  possible  dis- 
charges will  increase  also,  thus  reducing  the  cost  of  renewals;  the 
result  of  this  is,  that  at  a  certain  weight  this  total  cost  per  kw-liour 
capacity  per  discharge,  including  both  the  original  cost  and  the  cost 
of  renewals,  will  be  least,  and  this  is  the  point  which  shows  the  best 
weight  which  the  plates  should  have,  so  that  the  total  cost  will  be 
the  least.  This  is  one  of  the  illustrations  which  he  gives;  in  the 
other  illustrations  he  shows  how  to  find  the  weight  of  plates  at  which 
the  total  inMcage  of  an  automobile  battery  per  discharge  of  its  life, 
will  be  greatest ;  also  how  to  find  out  at  what  weight  of  plates  the 
cost  of  the  automobile  battery  per  mile  of  total  mileage  will  be 
least,  or  when  the  total  mileage  per  dollar  of  battery  will  be  greatest; 
or  at  how  many  discharges  the  average  cost  per  kw-hour  of  useful 
energy  delivered  will  be  least.  These  are  given  only  as  illustrations, 
the  article  giving  the  general  rules  for  making  such  calculations.  In 
general,  the  data  from  which  such  calculations  are  to  be  made  are 
given  in  the  form  of  two  curves  having  the  same  abscissa  but  different 
ordinates,  and  from  this  a  third  curve,  with  the  same  abscissa  and  the 
final  desired  ordinate,  is  calculated;  if  then  there  is  a  maximum  or 
minimum  value,  this  final  curve  will  show  it,  and  will  show  at  what 
point  this  will  be  found.  The  method  is  not  limited  in  its  application 
to  storage  batteries,  and  it  may  also  be  used  in  many  other  cases, 
and  enables  one  to  determine  the  most  economical  conditions,  which 
determinations  would  be  extremely  difficult  to  make,  if  at  all  possible, 
in  any  other  way.  The  method  is  quite  simple  and  rapid. — Electro- 
chem.  Ind.,  December. 

Conductivity  of  Nickel  Oxides. — Marsh. — An  article  describing 
some  experiments  showing  that  nickel  peroxide  should  not  be  termed 
a  non-conductor,  even  from  a  practical  standpoint,  but  should  be 
classed  with  the  conductors.  He  does  not  think  that  the  flake  graphite 
with  which  Edison  mixes  the  nickel  peroxide  is  necessary  to  increase 
the  conductivity  of  the  active  mass,  especially  when  the  compound  is 
properly  prepared,  yet  he  thinks  that  it  prevents  the  peroxide  from 
falling  out  of  the  perforated  grid. — Electrochent.  Ind.,  December. 

Artificial  Diamonds. — Ludwig. — An  accoimt  of  experiments  on 
the  transformation  of  carbon  into  diamond.  He  claims  that  under 
great  pressure  in  the  atmosphere  of  hydrogen  carbon  in  contact  with 
iron  forms  the  diamond,  and  that  carbon  fused  in  the  electric  arc  in 
the  absence  of  iron,  under  the  same  conditions  of  pressure,  is  like- 
wise converted  into  diamond.  Pressures  as  high  as  3,100  atmos- 
pheres were  used ;  when  a  spiral  of  iron  wire  was  embedded  in 
powdered  retort  carbon,  and  heated  by  an  electric  current  in  a  highly 
compressed  atmosphere  of  hydrogen.  Careful  examination  showed 
that  on  some  of  the  pieces  of  carbon  were  brilliant,  minute  crystals, 
possessing  the  hardness,  specific  gravity,  and  refraction  of  the  dia- 
mond. To  produce  diamonds  without  the  use  of  iron,  it  was  found 
necessary  to  use  much  higher  temperatures  and  actually  fuse  the 
carbon  under  very  high  pressure,  when  it  was  found  to  be  a  non- 
conductor, and  hence  was  considered  to  be  the  molten  diamond; 
spherical  masses  of  the  size  of  peas  were  obtained.  It  is  the  intention 
of  the  author  to  develop  the  process  for  the  commercial  manufacture 
of  diamonds. — Chem.  Zeit.,  v.  25,  p.  979;  abstracted  in  Am.  Jour.  Sc, 
December. 

REFERENCES. 

Electrometallurgy. — Be.a.dle. — In  a  continuation  of  his  serial  on 
electrometallurgical  problems  he  discusses  the  production  of  gold  and 
silver. — Lond.  Elec.  Rev.,  November  14. 

Organic  Chemistry. — Several  papers  on  the  application  of  electro- 
chemical methods  to  special  subjects  of  organic  chemistry,  by  Loeb, 
in  Zeit.  f.  Elektrochemie,  October  2;  by  Elbs  and  Brand,  Elbs  and 
Wohlfahrt,  and  Klappert,  in  Zeit.  f.  Elektrochemie,  October  9,  by 
Escherich  and  Moest,  in  Zeit.  f.  Elektrochemie,  November  6. 

Laboratory  for  Electrolytic  Analysis. — Richard. — The  first  part 
of  an  illustrated  description  of  the  laboratory  for  electrolytic  analysis 
of  the  Electrochemical  Institute  of  Nancy.— L'£c/oi>age  Elec.,  De- 
cember 13. 
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Units,  Measurements  and  Instruments. 

Electroscope  Scale. — Elster  and  Geitel. — A  description  of  a  new 
scale  for  Exner's  electroscope,  which  does  away  with  the  parallax 
between  the  scale  and  the  leaves  of  the  electroscope,  without  necessi- 
tating the  presence  of  a  scale  at  the  leaves  themselves.  They  do  not 
engrave  the  scale  on  the  wall  of  the  case,  but  project  it  by  means 
of  a  mirror  into  the  plane  of  the  leaves  themselves.  In  the  adjoin- 
ing diagram  A  B  is  the  carrier  of  the  aluminum  leaves,  one  of  which, 
C  D,  is  shown.  The  front  glass  wall,  E  F,  is  silvered  from  G  to  F. 
The  scale,  S,  fastened  to  the  holder,  H,  is  as  far  in  front  of  the  glass 
case  as  the  leaves  are  behind  it.     Thus  an  eye  looking  through  0 
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sees  the  scales  lying  accurately  in  the  plane  of  the  nearest  edges  of 
the  leaves,  and  no  parallax  between  scale  and  leaves  is  possible. 
Telescope  tubes  at  /  and  K,  as  well  as  a  joint  at  N,  permit  a  perfect 
adjustment  of  the  eye-piece.  The  lens  enables  a  more  accurate 
reading  to  be  made.  The  back  wall  of  the  case  is  of  ground  glass, 
and  the  lenses  are  adjusted  vertically  by  means  of  levelling  screws. — 
Phys.  Zeit.,  November  15;  abstracted  in  Lond.  Elec,  December  12. 

REFERENCES. 

Maximum  Current  Indicator. — Marxen. — An  illustrated  descrip- 
tion of  a  maximum  current  and  short-circuit  indicator  of  Hartmann 
&  Braun.  It  registers  the  maximum  currents  at  different  time  in- 
tervals, by  the  length  of  radial  lines  on  a  revolving  disc. — Elek. 
Zeit.,  December  11. 

Measuring  Insulation  Faults. — Muellendorff. — An  article  of  a 
mathematical  nature  in  which  he  describes  a  new  method  for  meas- 
uring insulation  faults  in  three  (or  more)  wire  installations. — Elek. 
Zeit.,  December  11. 

Teiegraphy,  Telephony  and  Signals. 

Pacific  Cable  Speed. — A  reprint  of  a  question  and  answer  asked 
and  given  in  the  British  Parliament  concerning  the  speeds  obtained 
on  the  Vancouver-Fanning  Island  section  of  the  new  Pacific  cable. 
In  an  editorial  discussion  it  is  pointed  out  how  much  the  new 
heavy-weight  cores  are  superior  in  point  of  relative  speed  to  the 
older  and  lighter  type  of  core.  According  to  the  old  standards, 
which  are  based  upon  empirical  constants  derived  from  actual  ob- 
served speeds  upon  the  older  cables,  a  cable  of  3,458  nauts,  such  as 
the  Vancouver-Fanning  Island  section  of  the  Pacific,  would  not  be 
expected  to  give  a  greater  speed  than  120  X  10°  kr  five-letter  words 
per  minute,  or  600  X  10°  kr  letters  per  minute,  with  hand  or  plain 
automatic  sending  and  simplex  conditions.  Working  upon  this 
basis,  and  taking  the  kr  of  the  above-mentioned  cable  as  9.4  X  10°, 
which  is  approximately  its  correct  value  at  sea  temperature,  the 
speed  would  be  64  letters  per  minute,  and  for  automatic  curb  simplex 
working — allowing  20  per  cent,  increase  lor  curb,  which  is  a  very 
full  allowance — say  '7  letters  per  minute.  The  figures  quoted  in 
Chamberlain's  answer  in  the  House  are  85  and  100  letters  per  minute 
respectively,  or  say,  30  per  cent,  faster  in  each  case.  This,  of  course, 
is  not  the  first  occasion  by  any  means  upon  which  these  large  cores 
have  proved  their  superiority  and  exceeded  expectations.  Many 
heavy-cored  cables  are  now  in  existence,  and  have  demonstrated  by 
their  speeds  of  working  that  the  old  constants,  as  applied  to  them, 
may  be  regarded  as  obsolete,  and  that  the  rk  factor,  or  resistance 
per  microfarad,  is  a  very  important  one  in  the  designing  of  cable 
cores. — Lond.  Elec,  December  12. 


reference. 
Electric  Clock. — K.\reis. — An  illustrated  description  of  an  electric 
clock  devised  by  Morawetz.     The  main  points  are  the  electric  pen- 
dulum and  the  minute  contact  apparatus. — Zeit.  f.  Elek.,  November  9. 


New  books. 


La  Traction  Electrique  par  Contracts  Superficiels  du  Systeme 
DiATTO.  By  Cr.  Julius.  Paris:  Gauthier-Villars.  66  pages, 
12  illustrations. 

We  Americans  are  so  prone  to  the  vice  of  recognizing  the  existence 
of  those  things  only  with  which  we  are  familiar  that  this  little 
volume  will  be  found  to  contain  much  that  is  news  even  to  profes- 
sional engineers.  This  is  the  land  of  the  trolley,  and  where  it  has 
been  driven  out  by  violence  we  make  a  mighty  noise  over  the  success 
of  slotted  conduits.  It  is  therefore  almost  a  shock  to  realize  that  in 
Paris  the  surface-contact  system,  here  cast  into  outer  darkness,  is  in 
actual  use  to  the  extent  of  nearly  fifty  miles  of  track.  The  opinions 
of  American  engineers  who  have  seen  it  seem  to  differ  widely  as  to 
its  applicability  to  American  conditions,  most  of  them  being  rather 
pessimistic.  But  the  pavements  of  Paris  are  nearer  the  surface  of 
the  soil  than  those  of  New  York,  and  this  makes  a  difference. 

To  tell  the  truth,  one  must  realize  that  in  any  traction  system  the 
roadbed  is  as  important  as  the  arrangement  of  the  rails,  although 
too  often  neglected.  The  success  of  the  surface-contact  system 
like  that  of  our  familiar  third  rail  system  depends  very  largely  on 
what  lies  about  and  under  the  rails,  and  this  is  just  as  legitimate  a 
part  of  those  systems  as  is  the  conduit  of  its  system.  This  last  failed 
conspicuously  so  long  as  it  was  too  cheaply  constructed.  A  careful 
perusal  of  M.  Julius'  little  monograph  is  well  worth  the  while  for 
any  engineer  who  wises  to  get  a  proper  perspective  of  the  world's 
progress  in  electric  traction. 


Anlasser  und  Regler  fur  Elektrische  Motoren  und  Generatoren. 
By  Rudolf  Krause.  Berlin:  Julius  Springer.  92  pages,  97 
illustrations.  Price,  4  marks. 
This  is  a  very  useful  little  monograph  on  starting  and  regulating 
rheostats,  brought  well  up  to  date  and  full  of  practical  information. 
The  subject  is  one  which  has  been  rather  neglected  in  the  literature, 
and  Herr  Krause  has  done  the  profession  a  real  service  in  getting 
together  a  large  amount  of  useful  and  otherwise  somewhat  inacces- 
sible information.  He  sets  forth  briefly  but  very  effectively  the 
general  principles  of  the  design  and  construction  of  such  apparatus, 
and  while  to  the  specialist  the  treatment  seems  somew-hat  meagre; 
it  is  nevertheless  far  more  complete  than  the  size  of  the  volume 
would  indicate.  To  one  who  has  grubbed  through  the  journals  in 
the  attempt  to  find  something  more  generalized  than  descriptions 
of  recently  patented  apparatus  it  will  be  especially  welcome.  The 
illustrations  are  plentiful  and  to  the  point,  and  altogether  the 
volume  is  one  to  be  recommended  to  students  and  to  those  who 
have  casual  occasion  to  deal  with  the  matters  described.  We  wish 
that  more  such  handbooks  were  available,  treating  special  corners  o£ 
engineering.  < 


books  received. 

Locomotives,  Simple,  Compound  and  Electric.  Fourth  edition, 
revised  and  enlarged.  By  H.  C.  Reagan.  New  York:  John  Wiley 
&  Sons.    604  pages,  309  illustrations.     Price,  $2.50. 

Motor  Cars  and  the  Application  of  Mechanical  Power  to 
Road  Vehicles.  By  Rhys  Jenkins.  London :  T.  Fisher  Unwin. 
New  York:  James  Pott  &  Co.  371  pages,  100  illustrations- 
Price,  $5.00. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  Janu- 
ary 23d,  1903,  "Telephone  Exchanges" ;  February  27th,  "Railway 
Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Farnsworth; 
March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon ;  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 
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.•\ss<K  lATio.N  OK  Kdison  Illuminating  CoMrANiE.s,  Secretary,  \V. 
II.  Johnson,  Philudclphia,  Pa. 

C.\NADiAN  Elkctrical  ASSOCIATION,  Secretary,  C.  11.  Mortimer, 
1  oronto,  Ont.     Next  meeting,  Toronto,  Ont.,  1903. 

The  Elkctrical  Trades  Socikty  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month 

Eni;ink  Huilukks'  Association,  J.  P.  Idc,  Springfield,  111.,  Sccre- 
•tary. 

Interstate  Independent  Telephone  Association,  Secretary,  E.  M. 
Coleman.  Louisville,  Ky.  Next  mreling,  Chicago,  December  y,  10 
and  II,  UAJi. 

Kentihky  Independent  Telephone  Association,  Secretary,  M  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Eleccric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


New  Shops  of  the  British  Thomson-Houston  Company. 


.•\t  Rugby,  England,  the  Briti.sh  Thomson-Houston  Company  has 
created  and  put  in  operation  during  the  past  year  some  of  the  finest 
works  for  heavy  electrical  manufacturing  to  be  found  on  the  other 
side  of  the  .Atlantic,  equipped  throughout  with  the  latest  and  best 
tools  and  machines  of  American  and  other  make.  The  works  lie 
north  of  the  London  &  Northwestern  Railway  Station,  and  adjoin 
the  London  &  Midland  Railway.  They  comprise  some  25}/'  acres,  of 
which  about  10  acres  are  at  present  covered  by  roads  and  buildings. 
The  total  ground  covered  in  square  feet  by  buildings  is  197,220,  and  the 
total  floor  space  in  square  feet  is  206,230.  The  works  consist  of  four- 
teen substantial  steel  and  brick  buildings,  and  have  been  so  planned 
that  extensions  can  be  readily  added  as  required,  and  that  without  in- 


A  notable  feature  of  the  plant  is  the  power-house  building,  no  x 
1 10  feet.  The  foiindation.s  for  the  engines  and  boilers  are  of  solid  blue 
brickwork,  built  in  cement,  rising  from  the  basement  to  the  ground 
door  level  to  a  height  of  10  feet.  The  gmund  floor  is  composed  of 
steel  girders,  strongly  boiled  together  with  tic-rods,  and  filled  in  with 
Portland  cement  concrete,  to  a  thickness  of  IS  inches,  with  a  top  finish 
of  mosaic.    The  walls  of  the  engine  house  are  artistically  finished  with 


FIG.    2. — C0NTK(JI.I.KI(    I)1;1'.\KT.MENT. 

glazed  tile  dado,  with  richly  moulded  capping  and  skirting;  the 
window  finishings  are  also  richly  moulded.  The  house  contains  three 
steam  generators,  two  of  which  consist  of  a  200-kw.  550-volt  contin- 
uous-current generator,  coupled  to  horizontal  tandem-compound  Cor- 
liss-type engines.  The  engines,  built  by  Cole,  Marchant  &  Morley, 
Ltd.,  are  each  capable  of  giving  a  normal  output  of  320-ihp.  when 
running  at  120  r.p.m.,  with  steam  supplied  at  a  pressure  of  150  pounds 
per  square  inch  at  the  engine  stop  valve,  and  with  a  vacuum  of  25 
inches  of  mercury  in  the  exhaust  pipe.  The  small  set  is  a  xoo- 
kw.  sso-volt  continuous-current  generator,  coupled  direct  to  a 
Rrowett  Lindley  horizontal  tandem-compound  engine  running  at  235 


I-IG.    I. DIRECT-CU.NXECTED    GEXEK.^TIXG    SETS. 

terfering  with  production.  The  arrangement  of  buildings  and  of 
machinery  has  been  to  avoid  the  material  being  carried  backwards 
and  forwards  for  the  diflferent  operations,  and  as  far  as  practicable 
to  bring  in  the  raw  material  from  the  warehouse  direct  at  the 
first  point  in  the  evolutions  of  the  finished  product,  passing  it 
along  from  tool  to  tool  in  one  direction  to  suit  the  various  pro- 
cesses of  machining,  until  it  finally  reaches  the  sections  of  the 
shops  where  it  will  be  assembled,  tested  and  erected.  Standard  gauge 
tracks  are  laid  in  the  various  buildings  where  the  product  is 
finished  or  stored,  and  are  connected  with  the  railway  sidings,  so  that 
the  products  can  be  loaded  directly  on  the  trucks  without  rehandling. 


FIG.    3. — -ARC    L.\.MI'    TESTING    DEP.\RTMENT. 

r.p.m.  The  condensing  plant  is  of  the  Wheeler  Condenser  Company's 
"Admiralty"  type,  with  1,200  square  feet  of  cooling  surface,  mounted 
on  combined  steam-driven  air-circulating  pumps. 

The  boiler  house  contains  two  Babcock  &  Wilcox  units,  each 
having  a  heating  surface  of  2,530  square  feet,  and  fitted  with  super- 
heaters capable  of  superheating  the  steam  up  to  100  degrees  F.  The 
working  pressure  is  160  pounds  per  square  inch.  The  boilers  are 
fitted  with  Vicars'  stokers,  driven  through  worm  gearing  by  a  5-hp. 
motor  running  at  675  r.p.m.  A  third  boiler  is  to  be  immediately  in- 
stalled. The  economizer  contains  320  pipes  of  the  Clay  Cross  Com- 
pany's make,  the  scraper  gear  being  driven  by  an  electric  motor.    The 
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chimney,  seen   for  miles  around,  is  of  steel,  lined  throughout  with 
brick,  and  100  feet  high. 

The  switchboard  is  designed  for  the  control  of  the  three  generators 
and  balancer  set,  and  of  the  output  for  lighting  and  power.  It  is 
provided  with  a  duplicate  set  of  bus-bars,  so  that  the  circuit  to  the  test- 
ing department  may  be  run  independently  of  the  other  circuits  on 
either  of  the  generators,  this  provision  being  made  so  that  the  other 


An  Electric  Express-Call  System. 


FIG.   4. — PART  OF   ARMATURE-WINDING   DEPARTMENT. 

circuits  may  be  free  from  disturbance,  due  to  short  circuits  in  the  test- 
ing department.  The  lighting  circuits  are  run  ofif  the  three-wire 
system  and  the  circuit  breakers  protecting  the  two  outer  conductors 
are  electrically  interlocked  so  that  it  shall  be  impossible  for  the  full 
voltage  to  be  thrown  on  the  lamps  on  either  side  in  the  event  of  a 
short  on  one  side  of  the  middle  wire. 

The  office  building  has  a  floor  space  of  15,281  square  feet,  and  con- 
sists of  three  floors.    In  the  basement  are  located  the  purchasing,  pub- 


FIG.     5. ELKiriUCAMA'-DRIVEN     TIORING     MII.L. 

lication,  typing,  supply  and  mailing  departments  and  the  office  in  con- 
nection with  the  meter  department.  The  ground  floor  is  occupied  by 
the  inquiry  office,  commercial,  works  and  engineering  departments. 
On  the  floor  above  are  situated  the  offices  of  the  designing  engineers, 
secretarial  and  accountings  departments,  data  section  and  draughting 
room.  In  the  small  section  above  this  floor,  which  forms  the  turret  in 
front  of  the  buildings,  are  situated  the  blue  printing  and  photographic 
■departments. 


An  electrical  express  call  system  has  been  invented  by  Robert  J. 
Louis,  President  of  the  Louis  Manufacturing  Company,  141  West 
Twenty-fourth  Street,  New  York,  and  is  now  being  placed  on  the 
market;  it  is  illustrated  in  Figs,  i  and  2  herewith. 

The  system  consists  of  a  tube  or  conduit  running  from  the 
corridor  or  rotunda  of  the  building  to  the  top  floor,  and  can  be 
made  either  a  part  of  or  arranged  alongside  of  the  mail  chute,  run 
down  the  elevator  shaft,  or  wherever  most  convenient,  with  an 
cptning  on  each  floor,  or  in  each  room  if  so  desired,  for  the  reception 
ot  a  small  disc,  several  of  which,  representing  the  different  express 
ciimpanies,  are  provided  for  each  room.  These  discs  have  the 
number  of  the  room  and  the  name  of  the  company  they  represent 
inscribed  on  them.  They  are  of  slightly  different  sizes  for  the  differ- 
mt  express  companies.  To  illustrate  more  particularly,  suppose 
that  tenant  in  room  1842,  on  the  18th  floor  of  a  sky-scraper,  desires 


FIG.    I. — EXPRESS-CALL  SYSTEM. 

to  make  a  shipment  by  express  company  A.  Selecting  the  disc  rep- 
resenting express  company  A  from  the  several  that  he  is  provided 
with,  he  places  it  in  an  aperture  of  the  tube  whence  it  descends  to  the 
ground  floor,  slowly  rolls  over  a  distributor  and  drops  into  the  box  of 
express  company  A.  By  an  electrical  device,  as  soon  as  the  disc 
has  dropped  into  the  box,  an  electrical  contact  is  made  with  the  signal 
displayed  on  the  outside  of  the  building,  which  signal  remains  set 
imtil  a  passing  driver,  representing  liic  company  signalled,  unlocks 
the  box  in  the  corridor,  thus  breaking  the  contact  and  allowing  the 
signal  to  display  again  a  blank  surface.  With  the  disc  then  in  his 
possession,  he  sees  at  a  glance  from  the  number  upon  it,  exactly 
what  room  he  is  expected  to  visit.  Of  course,  it  is  understood  that 
there  may  be  a  number  of  these  discs  from  different  rooms  in  the 
box  at  the  same  time,  only  the  first  one,  however,  turning  the  signal. 
In  Fig.  I  are  shown  a  section  of  the  chute  with  the  distributor  un- 
derneath. The  discs  or  checks  vary  in  diameter  from  about  i  in.  to 
2  in.  and  are  about  }i  in.  in  thickness. 

The  means  employed  for  the  distribution  of  the  checks  to  their 
P'oper  boxes  is  interesting.  When  a  check  enters  the  distributor,  it 
passes  into  a  chute  slightly  lowered  at  one  end  from  the  horizontal. 
This  chute  is  located   above   the  individual  boxes,  and   over   each 
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box  it  is  pcrfur.itcil  with  an  o|ici)ing  uf  n  size  corrc!>|juii(iiiig  to  the 
&izc  of  the  check  bcloiigini;  to  the  box.  In  order  to  etTect  the  pruper 
selection,  the  snuillcsl  hole  is  ncare>t  to  the  point  of  entrance,  the 
second  opeuiiig  being  the  next  larger  in  size,  nnd  so  on  in  regular 
progression  to  the  last,  which  is  the  largest  size.  When  a  check 
enters  the  tube,  it  rolls  along  at  a  slow  speed  until  it  meets  with 
the  opening  of  its  own  sue,  when  it  falls  into  its  box. 

The  bottom  of  each  individual  box  in  the  distributor  consists  of 
a  metal  plate  fastened  to  the  arm  of  a  balance,  the  other  arm  con- 
stituting a  contact  point  of  an  electrical  circuit.  When  a  disc  falls 
into  the  box,  its  weight  depresses  the  movable  bottom  and  lifts 
the  opposite  arm,  which  closes  a  circuit  having  a  relay  connected 
in  series;  the  relay  in  turn  closing  a  circuit  which  ojfcratcs  the 
call  signboard  by  means  of  a  solenoid  in  a  manner  to  be  presently 
described. 

The  call  indicator  (Fig.  2)  has  two  faces  and  is  designed  to  be 
placed  on  the  front  of  a  building  at  right  angles  with  the  wall,  thus 
enabling  the  c.xprcss-call  driver  to  sec  it  coming  from  cither  direc- 
tion. Each  signboard  consists  of  an  oblong  box  of  square  section, 
two  opposite  sides  being  blank,  the  other  two  containing  the  name  of 
an  express  company.    The  sides  containing  the  letters  are  of  ground 


Sterling  Arc  Lamps. 

The  Stanley  I'.lcctric  Manufacturing  Company  has  recently  added 
to  its  products  the  Sterling  arc  lamps.  The  lamps  are  designed  for 
operation  in  multiple  on  constant  potential  circuits  and  arc  made  in 
the  following  types:  Direct  current,  100-125  volts;  direct  current, 
-•00-250  volts;  and  alternating  current,  100-125  volts.  These  three 
lamps  are  designed  upon  the  same  lines,  so  that  interchangeability  of 
mechanism  is  obtained  to  an  unusual  degree 

Two  series  solenoids  act  upon  a  U-shaped  core,  which  lifts  the 


FIG.  2. — EXPRESS  CALL  SYSTEM. 

glass  and  are  illuminated  at  night  by  two  lamps  placed  within  the 
tube,  the  opaque  letters  standing  out  against  the  illuminated  back- 
ground.   By  means  of  a  switch,  these  lights  are  turned  on  after  dark. 

Each  signboard  is  pivoted  at  either  end.  At  one  end  are  located 
two  solenoids,  the  cores  of  which  are  connected  to  a  chain  gear 
for  the  purpose  of  turning  the  signboard  J4  inch  of  a  revolution. 
When  the  circuit  is  closed  by  the  relay,  one  of  the  solenoids  is 
energized  and  turns  the  signal  so  as  to  display  the  sign,  and  when 
the  call  driver  opens  the  box  and  removes  the  checks,  the  other 
solenoid  is  thrown  in  circuit  and  turns  the  "signal  back  to  the 
blank  position. 

Small  boxes  like  that  shown  in  Fig.  i  between  the  section  of 
chute  and  the  distributing  box  are  connected  with  the  chute  at  each 
floor  of  the  building.  Each  one  contains  a  slot  at  one  side  into 
which  the  checks  are  inserted.  The  check  drops  through  the  side 
and  into  the  chute. 

Among  the  many  advantages  offered  by  this  system  are  absolute 
accuracy,  promptness  and  safety,  and  all  of  these  features  are  par- 
ticularly emphasized  by  the  company.     They  will  be  duly  and  fully 
recognized  and  appreciated  by  express  shippers,  especially  in  tall  loftj|; 
and  office  buildings. 


FIGS.     I    AND    2. — DIRECT-CURRENT    AND    ALTERNATING-CURRENT    LAMPS, 
WITH   CASINGS  REMOVED. 

clutch  and  separates  the  carbon  when  current  flows  through  them. 
In  the  direct-current  type  these  solenoids  are  in  the  top  of  the  lamp 
and  the  rheostat,  consisting  of  easily-removable  spirals  of  high  grade 
resistance  wire,  is  placed  in  the  lower  half  of  the  lamp,  separated 
from  the  working  mechanism  by  the  base-plate,  as  shown  in  Fig.  I.  In 
the  alternating-current  lamp,  the  reactive  coil  is  placed  in  the  same 
compartment  as  the  series  solenoids,  and  is  located  above  them,  as 
shown  in  Fig.  2. 

The  frame  and  working  parts  are  not  in  circuit  on  either  side; 
therefore  much  trouble  due  to  pitting  of  dash  pots  and  working  joints^ 


FIG.  3. — RHEOSTAT. 


FIG.  4. — REACTIVE  COIL. 


is  avoided.  Both  upper  and  lower  carbon  holders  are  provided  with 
simpie  thumb  screws  and  make  reliable  connections  with  the  carbons. 
The  gas  check  is  so  constructed  that  the  wearing  parts  next  the 
carbons,  which  are  made  of  hard-pressed  asbestos  washers,  may  be 
easily   renewed. 

In  the  direct-current  lamp  the  rheostat,  shown  in  Fig.  3,  may  be 
repaired  by  removing  the  frame  from  the  lamp.     This  is  done  by 
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loosening  two  screws  and  taking  out  one  or  more  sections  or  coils. 
In  the  alternating-current  lamp,  the  reactive  coil  may  be  removed 
by  taking  out  two  screws  and  a  pair  of  clamps.  The  reactive  coil, 
shown  in  Fig.  4,  is  wound  in  sections  and  the  terminals  of  two  ad- 
jacent coils  are  soldered  together.  By  unsoldering  these  terminals  and 
slipping  the  sections  around  to  the  slot  in  the  iron  core,  any  section 
may  be  removed  and  replaced  without  great  difificulty. 

The  outer  globe  is  firmly  held  in  a  cast-iron  collar;  therefore 
there  is  no  danger  of  the  globe  being  dropped  by  the  bending  of  the 
globe  holder,  which  frequently  happens  when  sheet  metal  or  spun 
holders  arc  used.     It  is  held  in  place  by  a  bayonet  lock  between  the 


New  Recording  Instruments. 


FIG.    5. — DIRECT-CURRENT   LAMP,  FIG.    6. — ALTERNATING-CURRENT 

WITH  REFLECTOR.  LAMP — OUTDOOR    TYPE. 

globe  collar  and  the  lamp,  and,  for  the  trimming,  hangs  suspended 
by  two  chains. 

In  redesigning  the  Sterling,  special  thought  has  been  given  to 
the  men  who  handle  the  lamps,  with  the  result  that  inspectors  and 
stationmen  who  have  used  lamps  of  the  types  having  concealed  parts 
will  appreciate  the  fact  that,  in  the  Sterling,  all  parts  are  exposed 
when  the  casing  is  removed. 

The  design  of  the  lamp  is  such  that  there  are  no  cables  which  are 
likely  to  become  entangled  or  break,  no  sliding  contacts,  no  carbon 
tube  which  is  likely  to  collect  silicate  from  the  carbon  and  become 
clogged,  the  upper  carbon  holder  receiving  the  current  by  means  of  a 
strong,  unrestricted  cable.  The  lamp  is  strongly  insulated,  there 
are  no  bushings  which  are  liable  to  breakage,  and  all  parts  are  acces- 
sible and  easily  replaced.    The  lamp  may  be  easily  trimmed  while  hot 


FIG.    7. — IXDOdR   TOP.  FIG.    8. — OUTDOOR    TOP. 

without  even  removing  the  inner  globe,  the  only  action  necessary  being 
to  loosen  the  retaining  plug  in  the  lower  carbon  holder. 

The  direct-current  lamps  are  built  with  two  types  of  casings  and  two 
types  of  tops  or  hangers ;  one  type  for  outdoor  use  and  the  other  for 
indoor  use.  A  lamp  of  one  type  may  be  changed  to  the  other  type 
by  simply  changing  the  casing  and  the  top,  or  hanger,  a  screw 
driver  being  the  only  tool  necessary.  To  change  the  alternating- 
current  lamp  from  an  outdoor  to  an  indoor  type,  it  is  necessary  to 
change  only  the  top,  or  hanger,  the  casing  being  the  same  for  either 
type.    The  two  styles  of  tops  are  shown  in  Figs.  7  and  8. 


Any  improvement  in  the  apparatus  used  in  central  station  equip- 
ment which  will  obviate  the  necessity  for  careful  manipulation  and 
attention  is  welcomed  by  electrical  engineers.  The  time  and  atten- 
tion of  central  station  operators  are  largely  taken  up  by  the  instru- 
ments used  for  recording  the  various  factors  in  electrical  supply,  and 
owing  to  the  progress  which  is  being  made  in  station  cost  keeping, 
the  demand  for  this  class  of  instrument  is  continuously  increasing, 
rendering  necessary  the  employment  of  an  instrument  that  can  be 
placed  in  charge  of  an  unskilled  attendant.  Messrs.  Kelvin  &  James 
White,  Ltd.,  of  Glasgow,  Scotland,  have  recently  placed  on  the 
market  a  new  type  of  recording  instrument,  the  invention  of  that  in- 
defatigable veteran.  Lord  Kelvin,  in  which  the  method  of  winding  the 
clock  and  the  changing  of  the  record  sheets  is  accomplished  in  an 
exceedingly  simple  and  ingenious  manner.  By  a  single  movement 
of  an  operating  handle,  the  clock  is  withdrawn  from  its  case  and  si- 
multaneously \vound  for  the  next  record,  the  movement  being  such 
that  the  clock  drum  passes  out  of  contact  with  the  pen  to  a  position  in 
which  the  paper  may  be  changed  without  any  possibility  of  fouling 
the  pen. 

Another  important  feature  of  this  instrument  is  that  it  is  impossible 
to  overwind  the  clock,  even  though  the  lever  is  repeatedly  operated. 
This  is  accomplished  by  means  of  an  automatic  device  which  is 
thrown  out  of  gear  when  the  driving  spring  is  fully  wound.  The 
record  sheet  is  18  inches  long  and  the  scale  of  the  instrument  about 
4]/>  inches,  the  clock  making  one  revolution  in  25  hours,  thus  allowing 
half  an  hour  spare  at  each  end.    On  the  assumption  that  the  instrument 


FIGS    I    AND    2. — CENTRAL    STATION    RECORDING    INSTRU.MENTS. 

is  attended  to  once  a  day,  it  has  been  thought  inadvisable  by  the 
makers  to  provide  a  clock  giving  a  longer  record,  as  experience  has 
shown  that  it  is  necessary  to  examine  the  clock  at  least  once  in  24 
hours.  They  are  prepared,  however,  to  supply  an  instrument  giving 
a  longer  record,  if  required.  A  receptacle  is  provided  inside  the  in- 
strument for  a  year's  supply  of  record  sheets,  and  a  file  for  completed 
charts  accompanies  each  instrument.  The  devices  above  referred  to 
are  fitted  to  all  of  Lord  Kelvin's  recording  instruments  used  in  the 
measuring  of  watts,  volts  and  amperes  on  direct  and  alternating, 
single  and  polyphase  circuits.  In  the  accompanying  illustrations,  Fig. 
I  shows  the  instrument  case  closed,  and  Fig.  2  shows  the  case  open 
and  the  clock  withdrawn  into  the  position  for  fitting  a  new  record 
sheet,  the  clock  having  been  wound  in  the  operation  of  withdrawal. 
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All  lilcctric   Sign   Device. 


J^, 


KLKv  iKU       SU.iN 
nEVICE. 


Tlie  Nordcn  Hittncr  Klcclric  Company,  140J 
llroailway.  New  York,  is  putting  011  tlic  market 
a  new  form  of  elcctris  sign  which  is  interchange- 
ahir,  as  each  munoRram  contains  every  letter 
ami  nmnbcr  in  the  nlphabcl,  nnil  when  once  in- 
stalled any  changes  can  he  made  at  will  without 
removmg  the  letter  from  its  position.  The  little 
disk  liehmd  the  lamps,  as  shown  in  the  cut, 
makes  it  a  day,  as  well  as  a  night,  sign. 

These  are  csjiecially  valuable  for  theatres  or 
places  where  a  different  display  sign  is  often 
desired,  as  with  one  set  of  letters  any  combina- 
tion can  be  made.  No  painting  is  necessary,  as 
disk,  being  white  enamel,  brings  the  reading  out 
ihoroughly  in  the  day  and  is  used  as  a  reflector 
in  the  night. 


Alphaduct  Fire-Proof  Fibre  Conduit. 

A  new  interior  conduit  has  been  put  upon  the  market  by  the  Alpha 
duct  Manufacturing  Company,  of  522  West  Twenty-third  Street,  New 
York  City.  The  interior  of  tube  is  heavy  canvas  duck  thoroughly 
fireproofed  by  approved  process.  This  is  covered  with  a  slow-burniiit; 
flexible  weatherproof  compound,  over  which  is  spirally  wound 
hard  twisted  cable  cord,  thoroughly  fireproofed.  All  interstices  be 
tween  the  cord  arc  then  filled  with  a  special  comiiomul,  the  whnli- 


ALl'HADUCT    FlKEl'ROOK    FIBRE    CONDUIT. 

forming  a  wall  impossible  to  carry  fire  from  any  inside  connection. 
Over  this  a  protecting  jacket  of  cotton,  fireproofed  as  above,  is  then 
braided,  and  finally  coated  with  a  slow-burning  flexible  weather- 
proofing  compound  and  dusted  with  a  powder  to  prevent  adhe- 
sion. 

The  interior  of  the  conduit  is  the  smooth,  hard  finisli  of  the  cotton 
duck,  which  is  very  easy  to  finish,  but  to  make  it  perfect  in  this  regard 
it  is  dusted  w-ith  powdered  soapstone,  which  acts  as  a  lubricant, 
rendering  the  surface  very  smooth  for  the  wire  to  pass  by.  The 
manufacturers  state  that  Alphaduct  will  not  carry  fire. 

It  is  manufactured  by  a  patented  and  original  process  designed  to 
combine  all  the  most  highly  approved  and  up-to-date  ideas  as  to  what 
is  desirable  and  essential  in  a  conduit  of  this  class  for  electric  wires. 
The  make-up  of  "Alphaduct"  is  carefully  restricted  to  approved  sub- 
stances, so  there  may  be  no  deterioration  in  the  manuTactured  article. 
A  sectional  cut  of  the  conduit  is  herewith  rhowTi. 


A  Method  of  Wiring  in  Connection  With  the  Operation 
of  Engine  Stops  and  Electric  Motors. 

The  necessity  and  importance  of  stop  mechanism  for  engines  and 
motors  is  abundantly  emphasized  by  the  extended  recognition  given 
them  by  manufacturers  and  property  owners,  and  any  system  of  wir- 
ing is  of  interest  and  importance  which  will  increase  their  efficiency 
or  assures  a  greater  certainty  of  their  successful  operation.  Illus- 
trated herewith  is  shown  a  system  of  wiring,  devised  by  F.  S. 
Palmer,  100  Broadway,  New  York  City,  to  meet  these  requirements. 

Fig.  I  shows  a  slate  board  upon  which  is  mounted  a  double- 
throw  switch.  A  single-throw  switch  is  also  shown  operated  by 
electricity,  a  high  resistance  bell,  a  small  single-throw  switch,  and 
binding  posts  i,  2,  3,  4,  s,  shown  in  Fig.  2.  The  board  is  to  be  located 
at  some  desirable  place  in  the  building  where  the  engine  or  motor 
is  to  be  stopped  from  any  section  or  floor  by  the  use  of  -circuit- 
closers.  C  C,  in  Fig.  2.  The  double-throw  switch  is  used  to  test  all 
the  wires  and  ring  the  high-resistance  bell  without  operating  the 
stop  mechanism.  The  small  switch  is  used  to  operate  the  motor 
switch  or  stop  mechanism  as  often  as  desired,  thus  keeping  them 
in  active  use. 


Fig.  a  is  a  detail  drawing  of  the  method  of  wiring  any  engine  stop 
mechanism,  showing  circuit-closer-,  on  three  floors.  To  operate  the 
<  nginc  stop  or  oyicn  the  mot(jr  switch,  the  circuit-closer,  C  C,  is 
used — say  third  floor.  The  current  passes  from  battery  to  binding 
post,  5,  engine  stop  magnets  or  electric  switch  for  motors,  to  poat 
4,  post  A  1)11  the  test  switch  to  li,  to  post  3,  circuit  closer,  C  C,  third 
door,  to  post  i,  to  battery,  or  from  battery  to  post  S,  to  stop  or 
switch  as  above  to  post  4,  to  circuit-closer,  C  C,  to  post  2,  to  battery. 
Thus  it  will  be  seen  thai  should  one  or  both  wires  connected  to 
rircuit-closer,  C  C,  on  the  third  floor,  be  cut,  the  closer  will  remain 
operative. 

To  test  the  wire  .ind  ballery  the  test  switch  i;  thrown  so  that 
ilii-  Mailes  rest  in  liie  kiiivi  s  ai  /;"  and  /".    The  wires  are  then  in  series 


FIG.    I. — SWITCHBOARD. 

with  the  magnets  of  the  stop  or  motor-switch  magnets  by  the  use 
of  any  circuit-closer,  while  should  there  be  any  break  in  the  wires 
the  bell  will  fail  to  ring  at  test. 

It  will  readily  be  seen  that  the  operator  in  charge  of  this  appara- 
tus would  be  very  negligent  if  he  permitted  it  to  get  out  of  order. 
He  can  use  the  small  switch  for  stopping  either  engine  or  motor 
every  day  if  he  chooses,  thus  assuring  himself  that  everything  is  in 
readiness    for   stopping   the   same   from   any   floor   in   the   building. 


FIG.    2. — DIAGRAM    OF    CIRCUITS. 

Arrangements  can  easily  be  made  to  notify  outside  parties  of  any 
shut-down  if  desired.  The  method  of  operating  stop  magnets  is 
also  arranged  with  annunciators  to  indicate  the  floor  or  section 
in  which  the  circuit-closer  has  been  operated,  also  to  make  record 
of  all  tests. 
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Turbine  Installation  of  the  Ottawa  &  Hull    Power  and 
Manufacturing  Company,  Hull,  Canada. 


Situated  at  Hull,  (Juc,  is  ihc  power  house  of  the  Ottawa  &  Hull 
Power  &  Manufacturing  Company,  in  which  is  installed  at  present 
two  generating  units  of  2,600  hp  each,  under  a  head  of  27  feet,  and 
two  exciter  units.  Provision  is  made,  however,  for  the  installation 
of  two  more  units  of  the  same  capacity.  The  flumes  are  formed 
of  structural  steel  and  concrete,  and  the  I-beam  foundation  frames 
supporting  the  wheels  and  the  steel  bulkheads  through  which  the 
shafts  pass  are  built  in.  The  head  varies  from  25  to  35  feet,  with 
an  average  head  of  27  feet.  Each  generating  unit  consists  of  a  1,500- 
kw,  direct-connected,  two-phase  generator  built  by  the  Canadian 
General  Electric  Company,  of  Peterboro,  Ont.  The  generators  and 
turbines  run  at  a  speed  of  138^4  r.p.m.  The  generators  are  guaran- 
teed to  carry  a  50  per  cent,  overload  for  two  hours.  The  turbines 
for  each  generating  unit  are  four  in  number,  connected  tandem, 
and  were  built  by  the  Dayton  Globe  Iron  Works  Company,  of  Dayton, 
Ohio,  and  are  of  their  latest  improved  cylinder  gate  draw-rod  type. 
They  are  mounted  on  two  cast-iron  draft  chests,  with  draft  tubes 
9  feet  in  diameter  (Fig.  i).  The  wheels  proper  are  of  the  new 
American  type,  made  in  one  continuous  casting,  51  inches  in  diam- 
eter, and  when  tested  at  the  Holyoke  testing  flume  gave  an  efficiency 
of  86.71  per  cent,  at  full  gate.  This  wheel  is  one  of  the  most  efficient 
ever  tested  in  the  Holyoke  flume.  The  shafts  are  made  of  steel  and 
were  forged  by  the  Bethlehem  Steel  Company.  They  are  in  two 
pieces   each,   with   intermediate  coupling  flanges   forged  on.     They 


FIG.     I. — TANDEM-CONNFXTED    TURBINF.S. 

are  5  7/ 16  inches  in  diameter  at  the  remote  ends,  mcreasmg  in  size 
to  loyi  inches  in  diameter  at  the  driving  ends.  The  gate  is  of  the 
well-known  cylinder  draw-rod  type  and  has  several  features  not 
usually  found  in  this  class  of  gate.  The  gate  proper  slides  on  ways 
similar  to  those  on  a  steam  engine.  On  these  ways  or  guides  are 
adjustable  gibs,  which  can  be  operated  by  bronze  set-screws,  thus 
taking  up  the  wear  and  keeping  the  gate  from  touching  or  rubbing 
the  inlet  chutes  on  the  bottom.  The  gate  rods  are  fastened  to  the 
gates  in  the  center  of  these  guides  or  ways,  bringing  the  line  of 
force  and  that  of  resistance  on  the  same  plane,  thus  obviating  the 
tendency  to  tip  and  bind  which  is  most  objectionable  in  ordinary 
cylinder  gates  when  operating  horizontally.  This  method  of  oper- 
ating gates  has  proven  so  .'successful  that  the  manufacturers  have 
patented  it. 

Another  feature  of  this  device  is  that  all  gearing  racks,  etc.,  are 
outside  of  the  flume,  away  from  the  water,  and  accessible  at  all 
times  This  entire  mechanism  is  mounted  on  the  main'bridge-tree, 
as  shown  in  Fig.  I.  It  consists  of  two  vertical  shafts  on  each  side 
of  the  bridge-tree,  on  which  are  placed  cut  pinions  to  move  the 
cut  racks  on  the  gate  rods,  the  rods  passing  through  the  stuffing 
boxes  in  the  flume  head.  In  order  to  bring  the  line  of  action  in  the 
center  of  the  gate  bearings,  three  draw-rods  are  used.  The  upper 
and  lower  rods  act  in  conjunction  with  one  another  and  move  the  gate 
of  the  second  and  fourth  wheels  through  yokes  and  hollow  tubes. 
Fig.  I.  The  gate-rod  on  the  wheel,  No.  2,  is  a  hollow  brass  tube 
so  as  to  allow  the  center  gate-rod  which  operates  the  gates  on  wheels 
No.  I  and  3  to  pass  through  for  a  connection  to  gate  No.  3.  The  two 
lower  pinions  on  the  vertical  shafts  on  the  bridge-tree  are  connected 
to  the  transverse  or  operating  rack  by  an  intermediate  gear  (not 
visible  in  the  cut),  thus  causing  all  the  gate-rods  on  both  sides  of 
the  wheels  to  move  in  unison.  The  governor  and  hand-operating 
device  is  connected  to  the  transverse  racks  by  a  pinion  working  into 
the  rack?  shown  on  the  end. 


The  gears  and  racks  are  supported  by  a  cast-iron  frame  of  the 
bridge-tree  and  are  also  stayed  to  the  flume  head  by  large  stay-bolts, 
thus  giving  the  entire  structure  great  rigidity,  and  maintaining  a 
compact  design,  the  principal  elements  of  which  have  been  patented. 
.^11  the  bearings  in  the  water  are  of  lignum  vita;  and  are  adjustable 
by  bronze  set-screws  for  taking  up  the  wear.  The  thrust  is  taken 
care  of  by  lignum  vitae  thrust  bearings  on  the  rear  end  of  the  shaft 
The  governors  are  of  the  Woodward  compensating  type  and  were 
built  especially  for  this  installation. 


FIG.    2. — EXCITER    TURBINE. 

The  turbines  for  the  exciter  units  are  shown  by  Figs.  2  and  3 
and  are  of  the  cylinder  gate  draw-rod  type  similar  to  the  generating 
units.  There  are  two  sets  of  two  wheels  each  of  the  new  American 
type,  22  inches  in  diameter,  m.ounted  on  sheet  steel  draft  chests,  the 
whole  mounted  on  steel  I-beam  foundations,  built  in  the  concrete. 
The  gate  operating  mechanism  is  the  same  in  principle  as  that  of 
the  large  units,  but  not  so  complicated,  as  there  are  only  two  wheels 
in  each  unit  to  control.  The  governors  on  these  units  are  the  Wood- 
ward compensating  type.  Fig.  2  is  a  front  view  of  the  exciter  unit 
showing  the  gate  gearing  and  racks  mounted  on  the  bridge-tree, 
.1-0  the  bulkhead  ring  in  position.  Fig.  3  is  a  rear  view  showing 
I  ill-'   connecting  vokc    for   liij   <r?.lc  rods.      This   vit-w   also  shows  the 


FIG.    3. — EXCITER    TURBINE. 

position  of  all  the  gate-rods  on  the  center  plane  of  the  shaft.  This 
installation  was  made  under  the  supervision  of  Mr.  Wm.  Kennedy, 
Jr.,  hydraulic  and  mechanical  engineer,  of  Montreal,  Que. 


Nail  Puller  for   Electrical   Purposes. 


The  Smith  &  Hemenway  Company,  New  York,  is  putting  on  the 
market  a  very  neat  nail  puller  for  electrical  purposes.  It  weighs  only 
2!^  ounces  and  is  very  small  and  can  be  carried  in  the  pocket  for 
pulling  small  nails  with  the  assistance  of  a  claw  hammer.  It  can  be 
used  in  connection  with  any  ordinary  hammer  and  weighs  6^  ounces. 
No  electrician  can  afford  to  be  without  this,  as  it  will  assist  him  very 
materially  in  taking  nails  from  strips  covering  insulating  wires.  It 
has  been  remarked  that  the  nail  puller  manufacturers  of  the  United 
States  have  heretofore  overlooked  the  specific  necessities  of  the 
electrician. 
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Improved  Telephone  Power  Generator. 


Power  generators  for  teleplionc  work  li.ivc  often  li.iil  one  serious 
fault,  due  to  the  poor  construction  of  the  commutator  or  ci>lIcctor.  In 
the  new  machine  here  shown,  Fig.  i,  it  has  been  the  priiuipal  aim  of 
the  Connecticut  Telephone  &  Klcctric  Company,  of  Mcriden,  Conn., 
to  overcome  this  weak  point.  Hy  referring  to  the  cut,  Fig.  2,  it 
will  be  noted  that  the  cnninintamr  or  collfctor  ring  is  made  with  a 


FIG.    I. — TELEPHONE   GEXER.VTOR,    COMPLETE. 

taper  plug  hole  to  fit  a  corresponding  taper  plug  on  the  end  of  the 
shaft,  this  plug  being  one  terminal  of  the  armature  winding.  It  is 
held  in  place  by  means  of  a  washer  or  screw  on  the  end,  and  when  the 
commutator  becomes  worn,  it  is  simply  necessary  to  remove  the 
screw  or  washer  and  substitute  a  new  ring,  all  rings  being  inter- 
changeable. The  brush  is  of  the  carbon  pencil  type,  will  last  a  very 
lon^  time,  and  is  renewed  in  a  moment.  In  addition  to  this,  they  have 
enclosed  the  armature  chamber,  so  that  it  is  impossible  for  dirt  or 


FIG.    2. — DETAILS    OF    BEARING. 

foreign  substances  to  work  into  it.  The  bearings  are  all  made  of 
special  bronze  metal  and  supplied  with  automatic  grease  cups ;  the  pole 
pieces  are  of  the  softest  iron  obtainable  and  are  carefully  bored  out. 
The  armature  is  of  the  laminated  type,  ground  on  centers,  so  as  to 
make  it  absolutely  true.  Ordinarily  a  i-inch  face  flat  pulley  is  sup- 
plied on  this  machine,  but  a  grooved  pulley  for  round  belt  can  be 
furnished  when  wanted.  The  machine  is  also  made  up  with  eight 
magnets  where  extra  heavy  output  is  desired. 


The  Chicago  Telephone  Holder. 


The  desk  telephone  is  finding  an  increasing  use,  because  of  its 
greater  convenience  over  the  instrument  mounted  on  the  wall ;  but 
along  with  the  desk  telephone  has  come  the  problem  of  a  good  place 
to  keep  it,  where  it  will  be  handy  and  quickly  available  at  any  in- 
stant, while  at  the  same  time  out  of  the  way  of  other  matters  on 
the  desk.  There  is  practically  no  place  provided  on  a  modern  office 
desk  for  a  telephone.  The  top  of  the  desk  is  not  suitable,  because  of 
the  roll  top;  the  leaves  are  needed  for  other  purposes  than  holding 
a  telephone.  A  shelf  at  one  end  of  the  desk  necessitates  lifting  the 
telephone  desk  set  every  time  it  is  used.  In  fact,  the  same  might  be 
said  of  almost  every  position  in  which  a  telephone  can  be  put  around 
a  desk.  An  ordinary  swinging  bracket  takes  up  considerable  room 
in  swinging  and  then  does  not  bring  the  instrurrient  to  the  position 
most  convenient. 


The  Chicago  tclcpiione  holder  is  simply  a  swinging  bracket  which 
can  be  pulled  out  full  length  or  closed  up  instantly,  and  with  very 
slight  elTort.  The  rapidity  with  which  the  telephone  can  be  pulled 
out  within  talking  distance  and  the  small  amount  of  effort  retjuired 
to  do  it,  makes  the  device  popular  at  first  trial.  The  two  accom- 
panying engravings  show  the  construction  of  the  device  better  than 
any  description.  It  practically  keeps  the  telephone  out  of  the  way 
all  the  time  when  not  in  use,  and  yet  places  it  within  instantaneous 
reach. 

Another  point  which  should  recommend  it  to  telephone  companies 
is  that  the  instrument  is  clamped  to  the  holder,  so  that  it  cannot 
fall  and  break.  As  the  loss  from  breakage  of  desk  sets  is  consider- 
able, the  use  of  telephone  holders  by  any  company's  subscribers  is 
sure  to  save  much  trouble  and  annoyance,  for  even  if  the  subscriber 


I-IGS    I    AND   2. — TELEPHONE    UOLUER. 

has  to  pay   for  broken  instruments,  there  is  always  a   chance   for 
complaint  and  hard  feeling  in  connection  with  it. 

The  Chicago  telephone  holder  is  manufactured  by  the  Chicago 
Writing  Machine  Company,  of  which  F.  W.  Pardee,  119  La  Salle 
Street,  is  general  agent. 


Ventilated  Motors. 


Messrs.  Robbins  &  Myers  Co.,  Springfield,  Ohio,  have  added  to 
their  line  of  motors  an  improvement  recently  patented,  consisting  of 
an  effective  ventilating  arrangement.  As  is  well  known,  all  good 
motors  of  a  given  rating  run  at  practically  the  same  efficiency.  From 
80  per  cent,  to  90  per  cent,  of  the  power  consumed  is  delivered  at 
the  belt  of  the  motor  and  at  the  line  wires  of  the  dynamo.  The  re- 
maining 10  per  cent,  to  20  per  cent,  (this  varying  somewhat  with 
the  output  of  the  machine)  is  used  in  generating  heat  in  the  machine. 
The  readiness  with  which  this  heat  is  gotten  rid  of  determines  the 
running  temperature  and  probable  life  of  the  machine.  This  objec- 
tionable heat  is  gotten  rid  of  by  convection  and  radiation.  The 
radiation  from  the  outside  of  all  machines  of  like  rating  is  prac- 
tically alike.     The  radiation  from  the  inside,  where  the  heat  is  alV 


FIG.    I. — VENTILATED  ARMATURE  CORE. 

directly    generated,    depends    entirely    upon    the    ventilation.      The 
improvement  above  referred  to  relates  to  this  latter  consideration. 

As  applied,  the  armature  core  is  built  up  of  thin  discs  of  iron 
stamped  like  a  toothed  w^heel  having  a  deep  rim,  three  spokes  and 
a  hub  fitting  the  shaft  and  key.  These  discs  when  assembled  on 
the  shaft  are  compressed  between  two  castings  of  peculiar  shape, 
one  acting  as  a  funnel  and  the  other  as  a  blower  fan.  These  cast- 
ings also  serve  to  support  the  machine-wound  armature  coils,  which 
are  placed  in  slots  left  for  this  purpose  in  the  armature  discs,  with 
their  ends  bound  to  the  drums  on  the  end  castings  by  wire  bands. 
These  coils  are  so  placed  as  to  overlap  and  to  leave  ventilating  holes 
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between  the  adjacent  coils.  When  the  armature  is  in  motion  the 
blower  fan  draws  a  large  volume  of  fresh  air  into  the  rear  of  the 
motor  through  the  funnel  casting  and  through  the  tunnels  left 
between  the  spokes  of  the  discs,  and  blows  it  out  through  the  inter- 
laced windings,  taking  with  it  the  heat  from  the  armature  core  and 


-PAKTS    OF    MOTOK. 


windings,  and  insuring  cool  running,  thus  greatly  increasing  both 
the  life  of  the  machine  and  its  overload  capacity.  The  accompany- 
ing illustrations  show  the  details  of  the  construction. 


A  New  Telephone  Ringer. 


In  the  accompanying  illustrations.  Figs,  i  and  2,  is  shown  a  new 
ringer,  recently  placed  on  the  market  by  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  of  Rochester,  N.  Y.,  and  Chi- 
cago, 111.    The  ringer  is  said  to  embody  new  and  simple  features  in 


FIG.     I. — TELEPHONE   RINGER. 

the  matter  of  adjustment.  In  Fig.  i  is  a  complete  view,  while  in 
Fig.  2  is  shown  the  armature  end  of  the  ringer,  which  is  almost 
self-explanatory  as  regards  the  manner  in  which  adjustment  is 
made.  A  word  of  explanation,  however,  may  not  be  amiss.  It 
will  be  observed  upon  examination  that  a  screw  passes  through  the 
permanent  magnet,  armature,  armature-frame  support,  and  is 
threaded  into  the  armature  yoke.     By  turning  this  screw,  a  shoulder 


FIG.    2.— TELEPHONE   RINGER. 

on  the  screw  is  made  to  engage  against  the  frame,  which  supports 
the  armature  and  this,  being  made  of  spring  steel,  allows  it  to  be 
pressed  downward,  thus  bringing  the  armature  nearer  the  cores, 
while  the  turning  of  the  screw  in  the  opposite  direction  allows  the 
distance   between   the   cores   and   armature   to   be    increased.     This 


adjustment  is  very  simple  and  requires  the  turning  of  only  one 
screw,  which  may  be  done  as  easily  after  the  ringer  is  mounted  in 
a  telephone  as  before. 


Electric  Signs  and  Central  Station  Business. 


It  is  beginning  to  be  appreciated  by  a  number  of  central  station 
companies  that  it  is  good  policy  to  encourage  and  even  to  solicit 
electric  sign  busmess.  The  Chicago  Edison  Company  has  for  some 
time  made  it  a  practice  to  furnish  a  certain  type  of  sign  free  of 
charge  to  all  customers  who  will  sign  contracts  for  the  supply  of 
electric  current  to  such  signs.  As  revenue-producers,  these  signs 
are  second  to  no  other  branch  of  the  electric  lighting  business. 

The  signs  adopted  by  the  Chicago  Edison  Company  are  made 
by  the  Federal  Electric  Company,  of  Chicago.  These  signs  have 
all  parts  so  standardized  that  central  stations  can  invest  in  them 
with  the  certainty  that  they  will  have  no  difficulty  in  changing  them 
to  suit  different  requirements.  The  Federal  Electric  Company  owns 
a  broad  patent  on  the  use  of  a  hollow  metal  frame,  surrounding  a 
sign  and  containing  incandescent  lamp  sockets.  The  signs  made 
by  this  company  are  entirely  of  metal,  and  so  meet  the  fire  depart- 
ment requirements  in  any  city.  The  principal  metal  going  into  their 
construction  is  heavy  sheet-steel,  enameled  with  an  enamel  baked 
on  at  very  high  temperature,  which  is  extremely  durable.  All  of  the 
signs  this  company  makes  consist  essentially  of  this  hollow  frame, 
into  which  the  sign  proper  can  be  slipped.  The  frames  are  made 
up  in  quantities  and  the  sign  only  is  made  to  order. 

The  sign  itself  is  simply  an  enameled  sheet  of  steel,  lettered  ac- 
cording to  the  requirements  of  the  user.  A  new  form  of  socket 
will  be  used  hereafter,  which  will  have  a  heavy  porcelain  shell  fas- 
tened directly  to  the  frame  of  the  sign.  No  screws  will  be  required 
to  hold  the  socket,  and  high  insulation  as  well  as  great  stability  will 
be  secured.  Lamps  of  4  cp  requiring  four  watts  per  candle  are  on  all 
the  signs.  A  twenty-four-light  sign,  using  the  equivalent  of  ten  i6-cp 
lamps,  is  maintained  by  the  Chicago  Edison  Company  for  any  cus- 
tomer at  $2.50  per  month,  to  be  lighted  from  dark  until  midnight. 

The  company  has  an  income  of  about  $60,000  per  year  already 
from  this  class  of  signs.  They  are  not  intended  to  compete  with 
the  large  illuminated  signs,  in  which  letters  are  spelled  out  with 
incandescent  lamps,  but  are  designed  more  especially  for  the  smaller 
merchants,  who  wish  to  make  a  showing  without  the  expense  for 
current  involved  in  the  large  signs. 


Lamp   Guards. 


/r^^i^rr^. 


The  new  lamp  guard  known  as  the  "Never  Break,"  recently  intro- 
duced to  the  trade,  has  several  new  features.  The  main  principle  is  to 
suspend  the  lamp  inside  the  steel  wire  cage,  free  from  the  outer  pro- 
tecting wire,  so  that  the  lamp  is  protected 
by  the  outer  wires  from  a  blow  or  from 
being  dropped.  The  corrugated  spring 
wires  are  reversed  so  as  to  engage  the 
top  and  hold  the  lamp  back  from  the 
end ;  and  the  spiral  holder  at  the  bottom 
forms  a  perfect  cushion.  The  guard  is 
made  of  steel  spring  wire,  and  the  silver 
luster  finish  makes  it  attractive  and 
durable.  The  adjustable  clamp  socket 
holder  fits  all  regular  size  lamps  with- 
out screws  or  loose  wires,  as  used  in  the 
old  construction.  The  illustration  shows 
the  ingenuity  employed  in  accomplish- 
ing a  very  much  desired  result.  Special 
grades  and  kinds  are  made.  One  especi- 
ally useful  is  called  a  "chip"  guard,  which 
is  covered  with  a  fine  steel  wire  gauze 
that  prevents  all  flying  chips  and  small 
slivers  from  breaking  the  glass  bulbs  in 

machine  shops,  foundries,  etc.  The  Hamblin  &  Russell  Mfg.  Co., 
Worcester,  Mass.,  is  the  manufacturer  and  owner  of  this  guard, 
which  has  received  insurance  approval. 
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Rccoi\liiin    \'()ltn)eicis    aiul    Ainmctcrs. 


Tlie  accompanying  illu»traiions  sliuw  n  type  of  rrcording  voltnittcr 
or  ammeter  mode  by  Nalder  Urothcrs  &  Tliompson,  of  London,  which 
nrc  made  for  botli  direct  and  allernaliiig  currents,  i-'or  direct  currents 
only  a  moving  coil,  permanent  magnet,  polarized  type,  is  used,  and 
for  atternatiiiK  currents  a  soft  iron  solenoid  type  has  been  perfected. 
This  latter  instrument  can  he  used  for  direct  as  well  as  for  alternating 
current,  l-'or  swithboard  use  the  apparatus  is  mounted  cither  on 
enamel  cast-iron  cases  or  on  enamel  slate  bases  with  polished  ma- 
hoKany  glass- fronted  cases.  A  line  of  jiortable  instruments  is  also 
made  which  arc  mounted  in  polished  teak  cases  fitted  with  leveling 
screws  and  leather  strap  handles. 

The  record  is  make  on  a  revolving  chart  carried  on  a  drum  in 
the  ordinary  type  of  instruments,  but  where  it  is  desired  to  record 
continuous  runs  a  strip  of  paper,  60  feet  long,  can  be  usde,  which 
will  K've  over  a  month's  record  in  one  length.  This  latter  arrange- 
ment is  very  useful  in  cases  where  for  any  reason  it  is  not  possible  to 


pivoted  »o  thill  it  can  be  readily  removed  from  under  the  pen,  and  the 
apparatus  easily  rechartcd.  This  in.strunient  may  be  equipped  with 
anti-vibration  cra<llcs,  which  enable  it  to  be  used  directly  on  a  car. 


Pumps  for  Central  Stations. 


:Ck_0^ 


The  new  power  plant  of  the  Manhattan  Llevated  Railway  Company, 
New  York  City,  has  in  operation  six  of  the  single-acting  triplex 
plunger  piniips  recently  introduced  by  the  Goulds  Manufacturing 
Company,  of  Seneca  l-'alls,  N.  Y.,  who  have  also  sold  four  of  them  to 
the  Tide  Water  Oil  Company  for  use  on  their  pipe  line  to  Titusville, 
Pa.,  to  work  against  <joo  pounds  pressure.  This  type  of  pump  has  a 
frame  comi)rising  two  sl.mdards  which  carry  the  main  bearings  and 
the  seats  for  the  two  outside  cylinders;  and  the  scats  to  which  the 
outside  crosshcad  guides  are  boltetl.  These  arc  held  together  by  the 
center  crosshead  and  the  seat  for  the  center  cylinder.  The  crank 
shaft  is  a  steel  forging  and  its  bearings  are  phosphor  bronze,  while 
the  pinion  shaft  bearings  arc  of  babbitt  metal.  The  connecting  rods 
have  bronze  boxes  with  strap  edge  and  wedge  adjustment  at  the  crank 


RECORDING   AMMETER. 

give  the  instruments  daily  attention,  but  is,  of  course,  more  compli- 
cated than  a  single-revolution  chart.  The  drum  is  operated  by  clock 
work,  having  a  well-made  lever  movementj  and  is  capable  of  being 
accurately  regulated.  To  prevent  the  movement  from  being  strained 
the  drum  is  driven  through  a  friction  coupling.  The  record  is  traced 
on  the  chart  by  a  pen  carried  lightly  over  its  surface.  By  an  ingenious 
mechanical  arrangement  the  pen  presses  firmly  against  the  chart,  but 
adjusts  itself  to  any  small  irregularities  which  may  be  present  on  the 
surface.  The  pens  are  so  designed  and  fixed  that  they  give  a  perfectly 
continuous  record  under  the  most  unsteady  load  and  are  so  arranged 
that  the  ink  cannot  be  thrown  out  by  jerks  of  the  pointer,  caused  by 
sudden  current  fluctuations.  An  important  feature  of  recording  in- 
struments for  rapidly  varying  currents  is  that  they  be  correctly 
damped,  and  this  detail  has  been  carefully  perfected  in  the  type  being 
described.  If  there  is  insufficient  damping  the  fluctuations  of  the 
current  will  be  greatly  exaggerated,  while,  on  the  other  hand,  if  the 
damping  be  excessive  the  quicker  variations  will  not  be  shown  on  the 
records  at  all. 

The  illustrations  show  the  direct-current  instrument  as  supplied 
for  switchboard  use  with  black  enamel  cast-iron  case.  The  lower 
portion  is  hinged  and  opens  outward,  so  as  to  give  easy  access  to  the 
drum,  for  the  purpose  of  renewing  the  chart.     The  drum  itself  is 


SINGLE-ACTING    TRIPLEX    PLUNGER    PUMP. 

end  and  adjustable  bronze  boxes,  marine  type,  at  the  crosshead  end. 
There  is  double  gearing  and  in  practice  a  gearguard  covers  the  pinion 
and  the  adjacent  teeth  of  the  gear.  The  valve  boxes  are  separate 
charcoal  iron  castings,  each  containing  a  set  of  suction  and  discharge 
valves.  Pipe  connections  are  made  at  either  end  of  the  pump.  This 
strong  and  compact  pump  is  designed  to  work  under  200  to  1,500 
pounds  working  pressure,  or  500  to  3,500  feet  elevation,  for  electrical 
plants,  mining,  water  supply,  etc. 


A  New  Type  of   Shade  Holder. 


One  of  the  newest  time-savers  for  lighting  is  a  shade  holder  man- 
ufactured by  William  V.  Geis  &  Co.,  of  Far  Rockaway,  N.  Y.  The 
old  familiar  form  is  made  with  a  metal  strap  or  band  which  fastens 
with  a  screw  around  an  incandescent  lamp  socket,  necessitating 
a  tool  to  adjust  it  properly.  In  order  that  the  shade  might  be  placed 
in  the  old  holder  it  is  necessary  to  operate  three  thumb  screw?  so  that 
the  shade  may  be  held  firmly. 

The  new  device  is  made  of  brass  spring  wire  and  is  placed  in  posi- 
tion with  absolutely  no  tools.  It  may  be  put  on  a  lamp  socket  with 
one  hand,  is  rigid  when  in  place  and  does  all  of  the  work  that  is 
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expected  of  any  shade  holder.  It  is  lacquered  and  will  not  tarnish. 
Fig.  I  shows  the  shade  holder.  Fig.  2  shows  how  by  merely  taking 
hold  of  what  might  be  termed  the  back  end  of  the  holder  and  pressing 
the  thumb  and  forefinger  together  slightly,  the  ring  is  opened  so  that 
it  may  slip  over  a  lamp  socket  springing  back  into  place  when  the 


FIGS.    I    AND    2.^SHADE    HOLDER. 


pressure  is  released.  This  then  gives  two  protruding  ends  or  jaws 
immediately  below  the  socket  into  which  the  shade  holder  is  forced, 
the  ends  bending  slightly  to  receive  it  and  springing  together,  holding 
the  shade  very  firmly.    Fig.  3  shows  the  complete  device. 


verters.  The  transformer  equipment  to  accompany  the  same  con- 
sists of  twelve  8oo-kw,  S.K.C.  static  transformers  of  the  air-blast 
type,  and  four  auto-regulators.  As  is  generally  known,  the  largest 
rotaries  hitherto  built  are  the  1,500-kw  units  in  the  Manhattan  sub- 
stations, and  therefore  the  construction  of  those  of  2,000-kw  capacity 
marks  a  distinct  advance  in  the  art. 

In  addition,  the  contract  calls  for  ten  i,ooo-kw,  S.K.C.  rotary 
converters  with  thirty  400-kw,  S.K.C.  static  transformers  of  the 
air-blast  type,  and  ten  auto-regulators.  The  above  apparatus  is  to 
be  placed  in  various  sub-stations  of  the  Edison  system.  Further- 
more, the  Stanley  Electric  Manufacturing  Company  are  to  furnish 
three  new  generating  units  for  the  Waterside  Station.  The  machines 
are  to  be  3,500-kw,  2S-cycle,  3-phase,  alternating-current  generators, 
direct-connected  to  engines  working  at  75  r.p.m. 


Ball  Engine  Governor. 


The  Ball  Engine  Company,  Erie,  Pa.,  has,  during  the  past  year, 
developed  a  new  engine  governor,  which  is  now  being  used  on  all 
engines  made  by  the  company.  While  a  true  inertia  governor,  the 
inertia  feature  is  kept  in  proper  subordination  to  the  centrifugal 
element.  This  in  connection  with  a  gravity  balance  and  absence  of 
friction  makes  the  governor  remarkably  quick  in  action.  The  con- 
struction is  such  that  the  strain  of  the  spring  and  the  centrifugal 
force  of  the  weight  balance  each  other  without  transmitting  any 
of  the  strain  through  bearings  or  pivots.  The  governor  is  thus  prac- 
tically in  gravity  balance,  with  the  result  that  its  action  is  extremely 
steady  and  reliable,  with  non-liability  to  derangement  or  deterioration 
from  wear. 

The  adjustments  for  speed  and  regulation  are  very  simple.  The 
spring  is  screwed  up  until  the  proper  speed  is  obtained ;  then,  if  the 
engine  races,  the  link  pin,  which  bolts  to  the  eccentric  arm,  is  moved 
farther  away  from  the  eccentric.     If,  on  the  other  hand,  the  govern- 


FIG.   3. — SHADE    HOLDER. 

This  form  of  shade  holder  is  a  radical  departure  from  those  put 
on  the  market  heretofore.  It  has  already  been  well  received  by  dealers 
who  are  prompt  to  realize  the  economy  of  time  in  installing  such  a 
fixture. 


New  Apparatus  for  Lighting  and   Power  in  New  York 
City. 


Since  its  reduction  of  the  price  of  current,  the  constant  growth  of 
the  demands  for  station  power  has  made  it  necessary  for  the  New 
York  Edison  Company  to  make  arrangements  for  new  generators, 
rotary  converters  and  transformers.  The  Stanley  Electric  Manufac- 
turing Company  has  secured,  through  its  New  York  office,  this  im- 
portant contract,  which  is  notable  not  only  on  account  of  the  total 
amount  involved,  but  also  because  of  the  unusual  size  of  the  units. 
The  first  item  in  the  contract  is  for  four  2,000-kw,  S.K.C.  rotary  con- 


ENCINE   GOVERNOR. 

ing  is  not  close  enough,  this  pin  is  moved  toward  the  eccentric,  a 
row  of  holes  being  provided  in  the  arm  of  the  eccentric  for  this 
purpose.  These  adjustments  are  the  only  ones  necessary  to  produce 
fine  regulation  at  any  speed  within  the  range  of  the  engine,  and 
the  adjustment  when  made  is  permanent;  moreover,  to  make  them  aa 
expert  is  not  required,  which  often  saves  a  trip  of  hundreds  of 
miles. 


NEWS  OF  THE  WEEK. 


KinanciLil    Intelligence. 


THE  WEEK  IN  WALL  STREET.— There  Nva$  a  fair  demand 
for  tinif  money,  but  chiclly  for  short  periods.  Rales  arc  0  per  cent, 
lor  (KJ  to  yo  days;  sJ^  a  O  per  cent,  for  four,  five  and  six  months. 
Holiday  iliilhicss  prevailed  on  the  stock  market,  which  was  accen- 
tuated by  the  renewed  seasonable  firmness  of  call-money  rates. 
Hrooklyn  Rapid  Transit  was  a  feature,  having  a  rapid  advance  on 
various  indchnile  but  favorable  reports.  The  .^tccl  stocks  tended 
to  recover  groimd  on  good  buying,  and  Amalgamated  Copper  re- 
sponded to  the  idea  that  better  conditions  and  relations  are  approach- 
ing in  the  copper  trade.  Electrics  closed  with  net  gains  on  moderate 
trading.  The  greatest  activity  in  tractions  was,  as  already  noted, 
in  Hrooklyn  Rapid  Transit,  148,140  shares  of  which  passed  hands. 
The  closing  price  was  68Jij,  a  net  gain  of  3-)^  points.  Metropolitan 
Street  Railway  closed  at  139^8,  ex-div.,  being  a  net  gain  at  i/g.  In 
the  railway  list  Manhattan  was  the  exception  and  closed  with  a  net 
loss  of  Js  point,  at  I46;4,  the  total  sales  being  28,100  shares.  General 
1-ilectric  made  a  net  gain  of  ij/g  points,  closing  at  i~7?5.  The  two 
Westinghouse  issues  showed  up  with  more  firmness,  closing  at  1945^ 
for  the  common  and  202  for  preferred,  these  figures  representing 
net  gains  of  ij^  and  2J4  respectively.  Western  Union  made  a  net 
gain  of  }i,  closing  at  88.  American  Telephone  closed  at  \62y2,  being 
a  gain  of  V/i,  and  American  District  Telephone  gained  i  point, 
closing  at  37J'2.  In  Boston  American  Telephone  &  Telegraph  closed 
at  an  advance  of  2,'4  points,  and  General  Electric  25/2  points  higher. 
Following  are  the  closing  quotations  of  December  30: 


Dec.  22 

Aniprk-an  Tel.  &  Cable 87 

.\meriiiin  Tel.  &  Tel l<>l\i 

AnuTiian  Dl9t.  Tel ;t« 

Brooklyn  Itupid  Transit    . .  «5H 

Connneriial  Ciible 

EUTtrir  Boat       20 

fUfitric  Bolt  pfd 3.5 

Electric  Lead  Reduction. .   .  3 

Electric  Vehicle 3^ 

Electric  Vehicle  pfd » 


N'l-:w  YORK. 
Dec.  30 


37H 
B7H 


American  Tol.  &  Tel   . .  . 
CuiuV)erlaud  Telephone. 

Edison  Elii-.  Ilium 

Oencral  Electric 

West.-ra  Tel.  \-  Tel  


Dec  30 

124V» 
262H 


Dec.  22. 

(Scncral  Electric 178 

Hudson  liiver  Tel 

Metropolitan  St.  Ry 140'4 

N.  E.  Elec.  Veh.Trns 

N.  Y.&  N,  J.  Tel IHO 

N.  Y.  E.  V.  T.  Co m 

Tel.  &  Tel.  Co.  Am 

Western  t'nion  Tel «i% 

WestiuKhouse  com 1H4'^ 

Westinghouse  pfd 202 


Western  Tel.  &  Tel.  pfd.. . 

Mexican  Telephone 

New  EnKlanrt  Telephone . 

Westinghouse . . . 

Westinghouse  pfd 


Dec.  3(1 
177>t 


PHILADELPHIA" 


American  Kailways.... 
Elec.  Storage  Battery.. 
Elec.  Stora>{«  Battery  pfd. 
Elec.  Co.  of  America, .... 


Central  I'nion  Tel. 

Chicago  Edison 

Chicago  City  Ry. .. 

Chicago  Til.  Co  . . . 

National  Carbon . . 

»  Asked. 


Dec.  22.  Dec  30 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd. 


Dec.  22.  Dec. 30 

...    87*,        9;m 

m  8H 


Dec.  22.  Dec. 30 

National  Carbon  pfd 97  i)7 

Northwest  Elev.  com 

Union  Traction  14  M\i 

'Inlon  Traction  pfd 4:)  4.5 


FIGURES  OF  PHILADELPHIA  COMPANY.— The  Phila- 
delphia Company  and  its  affiliated  corporations  have  published  a 
report  to  stockholders  for  the  month  of  November  and  for  the 
eleven  months  of  the  calendar  year,  giving  a  comparative  state- 
ment of  earnings,  expenses  and  net  income  of  the  Philadelphia 
Company,  the  Consolidated  Gas  Company,  of  the  City  of  Pitts- 
burg; the  Allegheny  Illuminating  Company,  the  Allegheny 
County  Light  Company,  the  Chartiers  Valley  Gas  Company,  the 
Union  Gas  Company,  of  McKeesport;  the  Equitable  Gas  Com- 
pany, and  the  Pittsburg  Railways  Company.  The  November 
statement  shows  substantial  increases  in  net  earnings  as  well 
as  gross  earnings,  with  a  slight  decrease  in  the  net  surplus  due 
to  an  increase  in  the  amount  paid  for  dividends  on  the  preferred 
stock  and  for  interest  on  the  funded  debt.  Gross  earnings  of 
the  properties  for  the  eleven  months  are  $12,419,920,  and  net 
55.371,859,  a  gain  in  net  of  about  $400,000.  The  Philadelphia 
Company's  interest  in  the  net  is  $2,116,384,  as  compared  with 
$1,636,906  last  year. 

LONG  ISLAND  LIGHTING  MORTGAGE.— There  has  been 
filed  in  the  office  of  the  County  Clerk  of  Queens  County  by  the 
Queens  Borough  Gas  and  Electric  Light  Company,  of  Rockaway, 
a  mortgage  and  deed  of  trust  of  $2,000,000  to  the  Guaranty  Trust 


Company,  of  New  York  City,  to  secure  an  issue  of  2,000  bonds  of 
$1,000  each.  The  proceeds  of  400  of  the  bonds  liavc  been  used  to 
retire  two  mortgages,  one  of  $250,000  upon  the  property  of  the 
Queens  Borough  l-llectric  Light  &  Power  Company,  and  another  of 
$i5o.oiK)  upon  the  property  of  the  Hempstead  Gas  &  Electric  Light 
Company,  which  was  absorbed  by  the  Queens  Borough  Company  in 
May  last.  Another  $400,000  is  to  be  used  lor  the  aciiuiring  of  other 
property,  and  the  remainder  of  the  bonds  will  be  disposed  of  from 
time  to  time  as  the  money  is  needed  for  other  projects  the  company 
has  in  view.  The  electric  light  company  gave  a  simple  mortgage  to 
the  Guaranty  Trust  Company  in  July,  and  this  has  been  replaced  by 
the  mortgage  and  deed  of  trust,  and  has  been  canceled. 

CENTRAL  &  SOUTH  AMERICAN  TELEGRAPH.— The  earn- 
ings of  the  Central  &  South  American  Telegraph  Company  for  quar- 
ter ended  December  31,  1902  (partly  esiiniated)  compares  with  the 
estimated  figures   for  the  corresponding  period  a  year  as   follows: 

iqoi.  1901.  Change*. 

Traffic    receipts    $265,000         $257,000     I.        $8,000 

Expenses 93,500  99,500     1).         6,000 

Net     $171,500         $157,500     I.      $14,000 

Other   income    5,000  3.500     I.  i.soo 

Total    income    $176,500         $161,000     I.      $15,550 

Dividends     115,884  115,884  

Surplus     $60,616  $45,116     I.      $15,500 

Previous   surplus    714,962  586,858     I.       128,104 

Total    surplus    $775,578         $631,974     I.    $143,604 

The  directors  have  declared  the  regular  quarterly  dividend  of  ij4 
per  cent.,  payable  January  7. 

OSWEGO  TROLLEY  DEAL.— W.  P.  Gannon,  president,  and  E. 
G.  Connette.  manager,  of  the  Syracuse  Rapid  Transit  Railway  Com- 
pany, have  closed  a  deal  with  C.  Sidney  Shepard  for  the  street  railway 
system  of  Oswego,  operated  by  the  Oswego  Traction  Company.  The 
deal  is  important,  because  of  its  bearing  on  the  fight  between  the 
Syracuse  Rapid  Transit  Company  and  the  Lake  Side  and  Baldwins- 
ville  Railway  Company  for  franchise  right  between  Syracuse  and 
Oswego,  both  companies  desiring  to  build  a  road  between  Syracuse 
and  Oswego.  The  purchase  includes  all  of  the  first  mortage  bonds 
of  the  Oswego  company  and  all  but  10  per  cent,  of  the  capital  stock 
and  second  mortgage  bonds.  The  company's  capital  stock  amounts 
to  $300,000,  the  first  mortgage  bonds  to  $97,000.  and  the  second  mort- 
gage bonds  to  $191,000.  outstanding.  The  company  operates  eleven 
and  one-half  miles  of  railway,  including  all  in  Oswego,  with  lines 
ir.nning  out  to  Beach  Oswego  and  Minetta. 

THE  MEXICAN  TELEGRAPH  COMPANY  reports  for  the 
quarter  ended  December  31   (partly  estimated): 

1902.  1 90 1.  Changes. 

Traffic    receipts    $105,500        $110,000     D.       $4,500 

Expenses    22,500  24,500     D.         2,000 

Net    $83,000  $85,500     D.       $2,500 

Other   income    13,250  12,927     I.  323 

Total  income  $96,250  $98,427     D.       $2,177 

Due  Mexican  government 5,000  5,000               

B.ilance     $91,250  $93,427  D.  $2,177 

Dividend     47.815  47.815               

Surplus    $43,435  $45,612  D.  2,177 

Previous  surplus    1. 161. 094  1.004.600  I.  156,494 

Total   surplus    $1,204,529  $1,050,212  I.  $154,317 

The  regular  quarterly'  dividend  of  2j4  per  cent  has  been  de- 
clared, payable  January  14. 

TOLEDO  RAILWAYS  AND  LIGHT.— The  statement  of  earn- 
ings of  the  Toledo  Railways  &  Light  for  November  showed  an 
increase  of  over  12  per  cent,  in  gross  earnings,  a  decrease  of  2  per 
cent,  in  operating  expenses  and  an  increase  of  over  25  per  cent,  in  net 
earnings.  The  statement  reflects  the  success  the  new  president,  Mr. 
Everett,  is  having.  The  increase  in  gross  amounting  to  $12,850  ac- 
companied by  a  decrease  in  operating  expenses  of  $1,456,  resulted  in 
a  net  increase  of  $14,315.  The  net  earnings  of  eleven  months  ended 
November  amounted  to  $656,594,  being  $44,664  in  excess  of  the  earn- 
ings for  the  corresponding  period  in  igoi. 

INTERNATIONAL  STEAM  PUMP.— The  proposed  issue  of 
debenture  bonds  by  the  International  Steam  Pump  Company  to  the 
amount  of  $3,500,000  will  be  used  in  part  for  rebuilding  the  Worth- 
ington  pump  works.  It  is  proposed  to  remove  the  works  from  Brook- 
lyn to  a  nearby  point  in  New  Jersey.  The  machinery  of  the  Worth- 
ington  plant  has  become  somewhat  antiquated  and  in  addition  more 
1 00m  is  needed  than  the  Brooklyn  property  affords.  A  portion  of 
the  proceeds  will  be  used  to  increase  the  working  fund. 
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DIVIDENDS.— The  directors  of  the  Bullock  Electric  Manufactur- 
ing Company  have  declared  the  regular  quarterly  dividend  of  1% 
per  cent,  on  the  preferred  stock.  The  Consolidated  Traction  Com- 
pany, of  Pittsburg,  has  declared  an  initial  semi-annual  dividend  of  I 
per  cent,  on  the  common  stock,  payable  January  2.  The  bulk  of  this 
stock  is  held  in  the  treasury  of  the  Philadelphia  company.  The 
Knoxville  Traction  Company  declares  a  semi-annual  dividend  of  I 
per  cent.,  payable  on  January  15.  This  company's  stock  is  $750,000, 
divided  into  shares  of  the  par  value  of  $100  each.  The  Macon  Rail- 
way and  Light  Company's  stock  has  declared  a  semi-annual  dividend 
of  2l/i  per  cent,  on  its  preferred  stock  of  $300,000.  This  is  a  recent 
consolidation  of  the  street  railway  and  lighting  'nterests  of  Macon, 
Ga.  The  Lexington  Railway  Company  has  increased  its  semi-annual 
dividend  from  I  to  i^  per  cent.  Its  capital  stock  is  $800,000.  The 
dividend  is  payable  on  January  15.  In  all  three  companies  Balti- 
moreans,  associated  with  the  banking  house  of  J.  W.  Middendorf  & 
Co.,  of  Baltimore,  and  John  L.  Williams  &  Sons,  of  Richmond,  are 
interested.  The  Louisville  Railroad  has  declared  the  regular 
quarterly  dividend  on  the  common  stock  oi  1%  per  cent,  and  an  extra 
dividend  of  }/2  per  cent.  It  has  also  voluntarily  increased  wages  of 
one  thousand  employees  one  cent  an  hour,  aggregating  $40,000.  The 
Philadelphia  Company  directors  have  declared  a  regular  quarterly 
dividend  of  i J/2  per  cent.'  on  the  common  stock,  payable  February  2. 
A  dividend  of  J/^  of  i  per  cent,  has  been  declared  on  United  Traction 
Company,  of  Pittsburg,  common  stock,  and  of  2J/2  per  cent,  on  the 
preferred  stock,  payable  January  2  and  January  20  respectively. 

JERSEY  UNITED  POWER  SALE.— Control  of  the  United 
Power  &  Transportation  Company  of  New  Jersey  has  been  sold  to 
the  Interstate  Railways  Company  at  $75  a  share,  payable  in  forty- 
year  collateral  trust  gold  coupon  bonds,  to  be  issued  by  the  Interstate 
Railways  Company.  The  bonds  will  be  dated  February  i,  1903,  and 
will  bear  interest  at  the  rate  of  3  per  cent,  for  the  first  year,  3J/2 
for  the  second  year,  and  4  for  the  third  year  and  thereafter.  The 
Interstate  Railways  Company  was  incorporated  recently  in  New 
Jersey,  with  a  capital  of  $10,000,000  for  the  purpose  of  operating  elec- 
tric companies  and  street  railways  in  Pennsylvania,  New  Jersey  and 
Delaware.  The  United  Power  &  Transportation  is  also  a  New  Jer- 
sey corporation,  chartered  in  i8gg.  Its  authorized  capital  was  $12,- 
500,000,  of  which  $3,125,000,  par  $25,  full  paid,  is  outstanding.  Among 
the  operations  controlled  by  the  company  are  the  following:  Edison 
Illuminating  Company,  Lebanon ;  Schuylkill  Valley  Traction  Com- 
pany, Trenton  (N.  J.)  Street  Railway,  United  Traction  Company, 
Reading;  Wilkesbarre  &  Wyoming  Valley  Traction  Company, 
Wilkesbarre;  Dallas  &  Harveys  Lake  Railway;.  Wilmington  & 
Chester  Traction  Company,  Wilmington  City  Electric  Company, 
Citizens'  Electric  Light  &  Power  Company,  of  Delaware  County ; 
Delaware  County  &  Philadelphia  Electric  Railway,  and  several  lines 
in  the  suburbs  of  Philadelphia. 
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THE  WEEK  IN  TRADE. — In  commenting  on  trade  conditions, 
Bradstrect's  says  :  "Satisfaction  with  the  old  and  confidence  in  the 
new  year  are  the  dominating  features  as  1902  draws  to  the  close. 
The  Christmas  holiday  trade,  exceeding  in  most  respects  all  records, 
proved  to  be  a  fitting  crown  to  the  year  of  almost  unprecedented 
business  and  industrial  activity."  Industrial  operations  have  natur- 
ally slowed  down  except  where  conditions,  as  in  railway  traffic, 
are  such  as  to  demand  straining  of  every  nerve  to  keep  up  with  busi- 
ness ofifered  to  prevent  a  midwinter  congestion,  which  might  result 
in  serious  derangement.  Not  only  are  spring  goods  being  ordered 
with  freedom  and  confidence,  but  prompt  delivery  of  the  same  is 
bing  urged.  Among  the  industries  iron  and  steel,  naturally  quiet 
at  this  season  of  the  year,  continue  to  note  the  fuel  scarcity  which 
aflfects  production  of  merchant  furnaces  east  and  west.  Structural 
iron  still  leads  in  strength  and  demand,  and  some  heavy  orders  are 
being  placed.  Plates,  as  well  as  rails,  are  heavily  sold  ahead.  Rail- 
way building  during  the  past  year  was  the  heaviest  in  fifteen  years, 
showing  a  12  per  cent,  increase  in  mileage  over  a  year  ago.  In  cop- 
per there  is  a  better  speculative  feeling  and  talk  of  an  improvement 
in  the  metal  itself  is  heard.  The  closing  quotations  are  as  follows  : 
Lake,  11 5/^  a  ii|4c;  electrolytic  in  ignots,  cakes  and  wire  bars.  iiH  ^ 
li^c.  Cathodes,  i\%  a  ii^c.,  and  casting  stock,  iij^  a  ii^c.  The 
business  failures  for  the  week  ending  December  25,  as  reported  by 
Bradstrect's,  numbered  166,  against  225  the  week  previous  and  219 
the  corresponding  week  last  year. 

NEW  YORK  SUBWAY  CARS.— Contracts  have  been  awarded 
for  the  copper  sheathing  of  500  cars  to  be  used  in  the  subway,  and 
the  cars  are  to  be  delivered  in  November,  1903,  for  the  contemplated 
opening  of  service  during  the  present  month.  Vice-President  Bryan, 
of  the  Interborough  Rapid  Transit  Company,  which  issued  the  con- 


tracts to  the  Metal-Plated  Car  &  Lumber  Company,  states  that  the 
sheathing  will  be  left  unpaintcd  and  will  present  a  brilliant  red  sur- 
face that  would  not  require  renewal.  It  would,  he  added,  give  pro- 
tection against  fire  resulting  from  short  circuits.  August  Belmont, 
president  of  the  Interborough  Company,  is  said  to  be  seeking  a  type 
of  car  that  can  be  used  interchangeably  in  the  tunnel  and  on  the 
elevated  lines.  Two  hundred  of  the  new  cars  now  ordered  are  to 
be  built  by  the  St.  Louis  Car  Company,  St.  Louis,  Mo.;  100  by  the 
Wason  Manufacturing  Company,  of  Springfield,  Mass. ;  100  by  the 
John  Stephenson  Company,  of  Elizabcthport,  N.  J.,  and  100  by  the 
Jewett  Car  Company,  of  Newark,  Ohio.  It  is  announced  that  at 
least  300  more  cars  of  a  similar  type  will  be  built  in  time  for  the 
opening  of  the  subway  in  1903. 

WESTINGHOUSE  ENGINE  ORDERS.— Westinghouse,  Church, 
Kerr  &  Company,  Maritime  Building,  Bridge  Street,  New  York,  have 
just  taken  a  contract  for  a  410-hp  compound  Westinghouse  engine 
to  be  direct-connected  to  a  Westinghouse  generator  for  installa- 
tion in  the  Newark  (N.  J.)  plant  of  the  Benjamin  Atha  Steel  Com- 
pany. The  outfit  will  be  used  for  general  power  purposes.  The 
Colorado  Fuel  &  Iron  Company's  plant  at  Bessemer,  Colo.,  is  to  be 
furnished  with  two  vertical  cross-compound  engines  of  410  hp 
capacity  each.  Three  125-hp  vertical  gas  engines  have  been  ordered 
for  general  power  purposes  by  the  Marshall  Foundry  Company, 
Pittsburg,  Pa.  These  machines  will  be  operated  by  natural  gas. 
They  will  be  direct-connected  to  Westinghouse  generators  of  75  kw 
capacity  each. 

EUROPEAN  EQUIPMENT  FOR  TOKIO  LIGHTING  PLANT. 
— The  contracts  for  the  additional  power  house  equipment  for  the 
Tokio  Electric  Light  Company  will  be  filled  in  Germany  and  England 
owing  to  more  favorable  terms  of  delivery  and  better  prices  having 
been  secured  on  the  other  side  as  compared  with  terms  from  the 
United  States.  The  contracts  call  for  2,800  hp.  The  new  equipment 
is  to  generate  current  for  the  railway  company,  which  is  now  con- 
structing some  20  miles.  The  generators  will  be  built  by  Siemens 
&  Halske,  Berlin.  The  British  electrical  engineering  and  con- 
tracting firm  of  Dick,  Kerr  &  Co.,  it  is  reported,  will  fill  the  con- 
tract for  the  remainder  of  the  equipment. 

PARAGUAY  ELECTRIC  LIGHTING  PROJECT.— R.  C.  Treat, 
collector  of  internal  revenue,  American  Tract  Building,  New  York. 
is  primarily  interested  in  a  project  to  construct  a  large  electric 
lighting  plant  in  the  city  of  Asuncion,  capital  of  Paraguay.  The 
initial  capacity  of  the  plant  will  be  1,200  hp.  Ultimately  it  will  be 
extended  with  a  view  to  furnishing  energy  to  operate  an  electric 
traction  system,  it  being  proposed  to  electrically  convert  and  extend 
the  existing  mule  line,  five  miles  in  length,  running  from  Asuncion 
to  Villa  Mora,  the  principal  residential  suburb. 

2,ooo-HP  MOTOR  GENERATORS  FOR  TOKIO.— The  Ameri- 
can electrical  engineering  and  contracting  firm  of  Bagnall  &  Hilles. 
Yokohama,  has  secured  the  contract  for  the  motor  generators  to  be 
installed  in  the  plant  of  the  Tokio  Street  Railway  Company,  which, 
as  mentioned  elsewhere  in  this  issue,  will  draw  its  power  from 
the  Tokio  Electric  Light  Company's  central  station.  The  motor 
generators  will  have  an  aggregate  capacity  of  2,000  hp— five  units 
of  400  hp  each.    They  will  be  built  in  the  United  States. 

AMERICAN  MOTORS  FOR  JAPANESE  ROAD.— American 
motors  are  to  be  used  on  the  projected  Kobu  electric  road,  which  is 
to  be  run  in  the  vicinity  of  Tokio,  Japan.  The  initial  equipment  will 
consist  of  16  trains  to  be  operated  on  the  multiple  control  system. 
Bagnall  &  Ililles,  Yokohama,  took  the  contact.  The  Japanese  house 
of  Okura,  New  York  offices  Bowling  Green  Building,  got  the  con- 
tract for  the  power  house  equipment.  The  generators  and  engines 
will  be  built  by  Siemens  &  Halske,  Berlin. 

BIDS  WANTED.— The  city  lighting  department  of  Elgin,  111., 
out  of  $41,095  for  the  coming  year,  will  spend  $6,000  for  a  new  100- 
hp  boiler  and  a  new  alternating-current  generator.  The  Recorder, 
of  Winona,  Minn.,  Mr.  Paul  Kemp,  will  receive  bids  for  an  electric 
light  plant,  including  internal  fired  boilers  of  250  hp,  250-hp  Corliss 
high-speed  engine.  300  r.p.m. ;  condenser,  belting,  generators,  etc. 
The  city  engineer  is  G.  P.  Coleman. 

TRACTION  BRAKES.— It  is  announced  that  the  Standard  Trac- 
tion Brake  Company,  of  Pittsburg,  after  January  i  will  become  the 
Westinghouse  Traction  Brake  Company,  controlled  by  the  West- 
inghouse Air  Brake  Company.  The  brake  will  be  made  at  the  Wil- 
merding  works. 

WIRE  FOR  KOBU  ELECTRIC  RAILWAY.— The  American 
Steel  &  Wire  Company,  of  71  Broadway,  New  York,  has  secured 
the  contract,  through  Bagnall  &  Hilles,  Yokohama,  for  27  miles  of 
No.  0000  wire  for  the  new  Kobu  electric  road,  Japan. 

FEED  AND  TROLLEY  WIRE  FOR  SOUTH  AFRICA.— The 
Federal  Electric  Company,  141  Broadway,  New  York,  has  just  been 
allotted  a  large  contract  for  feed  and  trolley  wire  for  shipment  to 
South  Africa. 


54 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol.  XLl,  No.  i. 


KXruKTS  UK  Kl.ia  TKICAL  MATEKIALS.— Tlic  (ullowing 
arc  tlu"  exports  of  i-li-ctncul  inulcrials  and  luachincry  from  tlic  port 
of  New  \'ork  for  llic  week  ciulcil  December  2o:  Antwerp— .'o  pkgs. 
niitleriul,  I074 ;' J  pkjjs.  niui-liiiiery,  Jfsg.S.  Amstcrilain — 0  pkgs.  nia- 
chincry,  $^17.  Argentine  Republic— .■«  pkgs.  material,  $730;  1  pkg 
machinery,  $1.'.  Hritisli  Possession!)  in  Africa — 12  pkgs.  material, 
$7.'i.  Uritish  Australia-  (14  pkgs.  iii;ilerial,  $.',i.tg.  Itritish  Mast 
Indies-  J5  pkgs.  material,  Ifi.j^O;  12  pkx^.  iiiatliiiu-ry,  ;^i,i)(>8.  Ilrazil 
— 204  pkgs.  material,  $4,858.  ilritisli  Guiana—..!  pkgs.  material,  $11. 
Barcelona — 7  pkgs.  material,  $1,810.  Hcrlin — 3  pkgs.  material,  $800. 
lirusscls— 3  pkgs.  material,  $155.  Hudapcst— I  pkg.  machinery,  $35. 
Hritish  West  Indies — .'-•  pkgs.  material,  $471.  Central  America — 12 
pkgs.  material,  $2Sii.  Colchester-  5  pkgs.  material,  $54y.  Cliili— 127 
pkgs.  material,  $3,478.  Cuba — 3  pkgs.  machinery,  $4()0;  147  pkgs. 
material,  $551-'.  Dutch  Guiana-  .h)  pkgs.  machinery,  $5,().»3 ;  3  pkgs. 
material,  $40.  I-lgypt— I  pkg.  material,  $50.  Gibraltar — 3  pkgs.  ma- 
chinery, $t-'5.  Genoa— 9  pkgs.  material,  $103.  Glasgow — 19  pkgs, 
machinery,  $940:  7  pkgs.  material,  $508.  Havre — 5  pkgs.  machinery, 
$188:  46  pkgs.  material,  $2,200.  Hamburg— 10  pkgs.  machinery,  $450; 
247  pkgs.  material,  $6,178.  Hayti — 8  pkgs.  material,  $1 13.  Liver])uul 
— 24  pkgs.  machinery,  $2,874  ;  t^S  V^Vi^-  niaterial,  $3,647.  London — 
10  pkgs.  machinery,  $720;  17()  pkgs.  material,  $9,137.  Manchester — 
1  pkg.  material,  $52;  iW)  pkgs.  machinery,  $15,936.  Mexico — 167 
pkgs.  material,  $3,288;  3  pkgs.  machinery,  $114.  Marseilles— 21  pkgs. 
niaterial,  ^232.  Madrid — i  pkg.  material,  $167.  Newfoundland — 7 
pkgs.  material.  $41.  Nova  Scotia — 30  pkgs.  material.  $378.  New 
Castle — 4  pkgs.  machinery,  $210.  Peru — 3  pkgs.  material,  $1,396. 
Rotterdam — 11  pkgs.  machinery,  $1,565.  Soulhainpton — I  pkg.  ma- 
chinery, $75;  75  pkgs.  material,  $3,540.  Sunderland — 2  pkgs.  ma- 
terial, $78.  U.  S.  Colombia — ^13  pkgs.  material,  $937.  Venezuela — 4 
pkgs.  material,  $276.     Wigan — 4  pkgs.  material,  $375. 

MORE  YANKKF.  LIGHTING  EQUIPMENT  FOR  JAPAN.— 
The  Hakata  Electric  Light  Company,  at  Hakata,  on  the  Island  of 
Kuishu.  southwest  from  the  Japanese  mainland,  has  placed  a  con- 
tract with  the  Japanese  house  of  Takata  &  Company  for  duplicating 
its  e.xisting  plant,  which  is  of  American  manufacture.  The  gen- 
erator will  be  Westiiighouse  Electric  of  120  kw',  single-phase,  direct- 
connected  with  revolving  armature,  2,200  volts,  16,000  alternations, 
operating  at  1,000  r.p.m.,  and  fitted  with  double-crown  pulley,  from 
which  a  375-kw  Westinghouse  exciter  will  be  operated.  The  engine 
will  be  an  Ideal  tandem  compound  one,  13  in.  x  22  in.  x  16  in.,  oper- 
ating at  250  r.p.m.,  and  belted  to  an  Ideal  steam  separator,  both 
from  A.  L.  Ide  &  Sons,  of  Springfield,  111.,  through  F.  W.  Home, 
of  Yokohama,  who  represents  the  interests  of  the  Ide  people  in 
Japan.  The  switchboard  will  be  made  in  Japan.  The  instruments, 
•however,  are  to  be  of  American  manufacture.  The  switches  will  be 
of  the  new  Westinghouse  oil  break  type,  double  and  single-pull.  The 
General  Electric  Company  will  furnish  a  Thomson  recording  watt- 
meter for  the  switchboard.  The  Knowles  branch  of  the  Interna- 
tional Pump  Company  will  furnish  an  8-in.  x  12-in.  x  12-in.  inde- 
pendent air  pump  and  jet  condensers  complete,  with  vacuum  break- 
ing safety  attachment.  4.800  pounds  steam.  The  air  pump  will  be 
brass  lined  and  fitted  with  brass  piston  and  piston  rods.  The  valves 
are  to  be  of  rubber  working  in  brass  valve  sets.  The  initial  plant 
was  put  in  during  February,  1900. 

HUDSON  RIVER  POWER.— As  already  intimated  in  these 
pages,  the  Hudson  River  Water  Power  Company,  which  has  substan- 
tially completed  at  Spier  Falls  one  of  the  largest  dams  in  the  coun- 
try, will  construct  a  second  big  dam  at  a  point  on  the  upper  Hudson 
River  six  miles  above  the  present  dam  and  a  third  one  near  Conk- 
lingville  on  the  Sacandaga  River.  Lands  and  privileges  for  the 
additional  projects  have  already  been  acquired.  It  has  been  alleged 
that  to  carry  forward  these  undertakings  the  stockholders  have  voted 
to  increase  the  capital  stock  from  $2,000,000  to  $5,000,000.  There 
are  50.000  shares  of  the  par  value  of  $100  each.  President  Eugene 
L.  Ashley,  of  the  Hudson  River  Water  Power  Company,  denies 
the  reports  that  the  increase  of  capital  stock  is  made  for  the  pur- 
pose of  developing  further  power  resources.  The  stock  holdings  of 
the  Hudson  River  Water  Power  Company  include  companies  and 
plants  in  Saratoga,  Ballston  and  Mechanicsville,  and  amount  to  over 
$3,000,000  and  in  order  that  the  same  may  reflect  in  the  holdings 
of  the  stock  owners,  the  increase  of  capital  was  voted.  It  is  pro- 
posed to  put  the  stock  on  the  market,  listing  it  on  the  exchange. 
Already  stock  of  the  company  has  sold  for  85.  The  company  and 
its  subsidiary  companies  now  have  contracts,  it  is  said,  which  will 
yield  an  annual  income  of  $1,100,000.  A  contract  has  just  been 
made  to  supply  the  Brady  lighting  interests  at  Albany  with  all  the 
power  that  can  be  spared. 

PUEBLA  WATER  POWER  SCHEME.— Press  reports  emanat- 
ing from  the  City  of  Mexico  to  the  effect  that  the  British  contract- 
ing firm  of  S.  Pearson  &  Son,  Limited,  of  which  Sir  Weetman  D. 
Pearson  is  the  president,  had  obtained  a  concession  from  the  Mex- 
ican government  for  the  generating  of  electricity  in  the  mountains 
of  the  State  of  Puebla,  which  would  involve  an  expenditure  of  some 


$i,i,ooo,uuu,  urc  erroneous.  American  capitali^ilH  represented  by 
F.  S.  Pearson,  the  consiiliiiig  engineer  of  the  Metropolitan  Street 
Railway,  as  incniKjiied  several  months  ago  in  the  liju  thk  ai.  VVohu) 
ANU  ENCiNttM,  arc  the  parties  mtcrcslcd  in  the  scheme.  The  Uritish 
concern  which  is  at  present  engaged  in  Ihc  coiistniction  of  the 
National  Tchuantcpcc  Railway,  and  somewhat  similar  undertakings 
in  the  Southern  Republic  li.is  so  far  not  engaged  in  any  electrical 
enterprises  wilh  the  single  exception  of  sonic  small  work  at  Vera 
Cruz,  where  the  harbor  works  have  just  been  completed.  Sir  Weet- 
man D.  Pearson  arrived  in  New  York  last  week  from  Europe  and 
left  Saturday  for  Mexico. 

SALES  OF  \VI;ST1N(.II(;USE  PLANT.— The  New  York  Man- 
ufacturing C'()in|jaiiy,  of  V(jrk,  Pa.,  builders  of  refrigerating  appara- 
tus, arc  e(|uip])iiig  their  works  for  electric  power  distriliution,  and 
have  recently  purchased  from  the  Westinghouse  Electric  &  Man- 
ufacturing (MJiiipany  :i  number  of  direct-current,  220-volt  motors. 
The  Union  Abattoir  Company,  of  Baltimore,  is  making  l.irgc  addi- 
tions to  the  electrical  e(|iiipment  used  for  power  distribution  in  its 
plant.  A  20O-kw,  7,200  alternations,  two-phase,  engine-type  gen 
eralor,  with  exciter,  and  two  40-hp  motors  have  recently  been  pur- 
chased through  Dr.  W.  A.  Drysdale,  constructing  engineer,  of  Phila 
(lelphia,  from  the  Westinghouse  Company.  This  machine  is  an 
addition  to  the  present  plant,  which  consists  of  a  150-kw,  engine- 
type  generator  and  about  twenty  induction  motors,  ranging  in  size 
from  3  to  40  hp  inclusive. 

POWER  IN  MARYLAND.— It  is  stated  from  Baltimore  that  the 
extensive  electric  power  plant  being  constructed  on  the  Susque- 
hanna River  for  supplying  power  to  Baltimore,  Wilmington  and 
other  towns  in  Northern  Maryland  and  Delaware  will  be  connected 
with  a  new  railroad  operated  by  the  Tidewater  &  Susquehanna 
Company,  capital  $1,300,000.  It  will  extend  along  the  west  bank  of 
the  Susquehanna  River,  following  the  old  canal  route  from  Havre 
de  Grace,  Md.,  to  Wrightsville,  Pa.  It  will  connect  with  the  Balti- 
more &  Ohio  and  the  Pennsylvania  Roads  at  points  near  Havre  de 
Grace.  It  will  also  tap  the  Maryland  &  Pennsylvania  Road,  as  well 
a.;  a  branch  of  the  Pennsylvania  at  Wrightsville  and  the  main  line 
of  the  Pennsylvania  at  Columbia,  Pa.  It  is  reported  that  Pennsyl- 
vania Railroad  interests  arc  connected  with  the  new  railroad  project, 
which,  it  is  intended,  shall  act  as  a  feeder  to  the  Pennsylvania  from 
the  numerous  electro-chemical,  metallurgical  and  other  works  to  be 
established  near  the  electric  power  plant. 

STROMBERG- CARLSON  TELEPHONE  PLANTS.— The 
Stromberg-Carlson  Telephone  Manufacturing  Company,  of  Chicago, 
111.,  and  Rochester,  N.  Y.,  has  recently  closed  a  contract  with  Mr. 
W.  A.  Eckels,  of  Roudd,  Iowa,  for  a  fifty-capacity  drop  switchboard ; 
with  the  Buckeye  Construction  Company  for  a  one-hundred-capacity 
drop  switchboard  for  Shawhaw,  Ky.,  and  a  similar  board  of  the 
same  capacity  for  Centerville,  Ky. ;  and  with  the  Star-Line  Telephone 
Company,  Elmo,  Mo.,  for  a  one-hundred-capacity  drop  switchboard, 
together  with  a  quantity  of  telephones. 

NORTHERN  ENGINEERING  WIRING  CONTRACTS.— The 
Northern  Engineering  Company,  95  Liberty  Street,  New  York,  has 
undertaken  contracts  for  the  wiring  of  the  recently  burnt  portions 
of  the  city  of  Paterson,  N.  J.,  which  will  involve  an  expenditure  of 
at  least  $50,000.  Contracts  have  also  been  taken  lately  for  wiring 
the  n5w  plant  of  the  Robins  Belt  Conveying  Company  at  Passaic, 
N.  J.,  and  other  contracts  which  in  the  aggregate  will  represent  an- 
other $50,000. 

WESTINGHOUSE  MOTORS.  ETC.,  FOR  JAPAN.— Takata  & 
Company  have  lately  secured  various  orders  for  small  motors  for 
shipment  to  Japan.  These  machines  will  be  of  Westinghouse  build. 
The  Nagasaki  Quarantine  Bureau  is  to  be  lighted  by  a  lo-kw  West- 
inghouse. 125-volt,  direct-connected  Kodak  generator,  390  r.p.m. 
The  engine  will  be  built  bv  Robey  &  Co.,  Lincoln,  England. 

BALL  ENGINE  ORDERS.— Douglas  &  Co.,  of  Cedar  Rapids, 
Iowa,  has  recently  purchased  from  the  Ball  Engine  Company,  Erie, 
Pa.,  an  engine  for  electric  service.  Strouse  Bros.,  of  Baltimore,  Md., 
are  installing  an  electric  plant  c  onsisting  of  125-hp  and  60-hp  engines, 
direct-connected  to  Westinghouse  generators.  The  Ball  Engine 
Companv  furnish  the  engines. 

EQUIPMENT  FOR  MEXICAN  STEEL  PLANT.— The  Monte- 
rey Iron  &  Steel  Foundry,  of  Monterey,  Mexico,  is  to  be  furnished 
with  a  Harrisburg  standard  tandem  compound  engine,  supplied 
through  Mackenzie  &  Quarrier,  New  York,  which  will  be  direct- 
connected  to  a  i6o-kw  General  Electric  generator  for  general  power 
purposes. 

MACHINE  TOOLS  FOR  SOUTH  AFRICA.— Young  &  Park, 
45  Broadway,  New  York,  have  just  secured  a  number  of  fair-sized 
orders  for  machine  tools,  to  be  shipped  to  South  Africa.  Several  of 
the  tools  will  be  electricallj'  operated. 

REYNOLDS  ELECTRIC  COMPANY,  of  221-225  Fifth  Ave- 
nue, Chicago,  has  changed  its  name  to  Reynolds  Electric  Fla?her  & 
Manufacturing  Companj',  and  increased  its  capital  stock  from  $2,500 
to  $15,000.  It  is  doing  a  very  large  business  in  flashers,  window  signs, 
decorations,  etc. 
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NEW  ELECTRIC  POWER  TRANSMISSION  IN  CALI- 
FORNIA.— The  Northern  Canfomia  Power  Company,  which  fur- 
nishes power  to  a  great  variety  of  industries  in  one  of  the  most  pros- 
perous sections  of  California,  has  recently  installed  a  4,000  hp  gener- 
ating plant  at  the  Cow  Creek  station,  which  is  situated  in  the  high 
Sierras  and  is  typical  of  the  many  transmission  plants  which  have 
recently  been  installed  in  California.  The  ultimate  capacity  of  the 
station  will  be  8,000  hp  when  the  demand  for  power  reaches  this 
amount.  The  company  has  already  installed  3,000  hp  at  another  gen- 
erating station,  known  as  the  Battle  Creek  station,  thus  making  the 
present  total  capacity  of  the  company's  electrical  installation  7,000 
horse-power.  Among  the  industries  supplied  with  power  by  this  com- 
pany are  ore-smelters,  the  city  waterworks  at  Red  Bluff  and  Redding, 
and  the  operation  of  large  air  compressors  at  the  Mt.  Copper  Com- 
pany's mine  at  Iron  Mountain.  For  lighting,  current  is  also  furnished 
to  the  cities  of  Redding,  Red  Blufl,  and  Willows,  and  the  towns  of 
Keswick,  Cottonwood,  Anderson,  Corning  and  Vina.  These  towns 
lie  along  the  Sacramento  River  and  are  located  in  one  of  the  most 
fertile  valleys  in  California.  Irrigation  is  necessary  on  most  of  the 
land  in  this  valley,  and  electrically  driven  centrifugal  pumps  are  cm- 
ployed  to  raise  the  water  to  the  irrigating  ditches.  This  cheap  method 
of  placing  in  the  hands  of  the  farmer  the  ability  to  obtain  water  away 
from  streams  and  creeks  has  made  him  independent  of  the  great  water 
companies  and  has  rendered  it  possible  to  develop  large  areas  of  land 
which  would  otherwise  be  practically  desert  wastes.  Many  thousands 
of  motors  are  already  in  operation  in  California  driving  pumps  for 
irrigation  work,  and  immense  developments  are  yet  to  ensue  from 
this  application  of  electric  power.  The  apparatus  which  the  North- 
ern California  Power  Company  has  recently  installed  in  its  Cow  Creek 
station  consists  of  two  1,500  kw,  3-phase,  Westinghouse  alternators, 
which  will  be  driven  by  impact  water-wheels  supplied  with  water 
under  a  head  of  approximately  900  feet.  The  Company  has  also  pur- 
chased from  the  Westinghouse  Electric  &  Manufacturing  Company 
the  exciters,  switchboarfl  and  raising  transformers  for  this  station. 
The  transmission  will  be  at  34,000  volts.  The  Battle  Creek  station  is 
likewise  equipped  with  Westinghouse  apparatus. 

C.  &  C.  FOREIGN  AND  DOMESTIC  ORDERS.— The  C.  &  C. 
Electric  Company,  143  Liberty  Street,  New  York,  has  obtained  within 
the  past  few  days  various  orders  from  Great  Britain,  India,  Cuba 
and  Japan.  C.  R.  Heap,  of  37  Victoria  Street,  London,  S.  W.,  has 
sent  in  orders  for  eight  motors  varying  from  5  hp  to  10  hp.  An  ii-kw 
generator  has  been  ordered  for  shipment  to  India  for  lighting  use. 
From  Havana  an  order  has  come  for  a  25-kw  belted  generator  to  be 
used  for  lighting  purposes.  The  American  Trading  Company,  Broad 
Exchange  Building,  New  York,  has  requisitioned  for  a  small  gener- 
ator to  be  sent  to  Yokohama.  Among  domestic  orders  recently  taken 
by  the  C.  &  C.  people  is  one  for  a  125-kw  belted  generator — the 
second  order — for  installation  in  the  Rogers  Locomotive  Works, 
Paterson,  N.  J.,  where  the  machine  will  be  used  for  supplying  power 
for  general  purposes.  The  Wyoming  Hotel  Company,  Chicago,  has 
ordered  for  light  and  power  use  one  6o-kw  and  one  40-kw  generator 
to  be  direct-connected  to  90-hp  and  60-hp  horizontal  engines  from 
the  Ames  Iron  Works,  of  Oswego,  N.  Y.  A  6o-kw  generator  and  a 
40-kw  one  have  been  ordered  for  use  in  an  apartment  house  now  under 
construction  at  West  Fifty-fifth  Street  and  Broadway,  New  York. 
These  generators  will  be  direct-connected  to  90-hp  and  60-hp  engines 
manufactured  by  the  Ridgway  Dynamo  &  Engine  Company,  of 
Ridgway,  Pa.  The  Belgravia  Apartment  Hotel,  Philadelphia,  Pa., 
is  to  have  75-kvv  and  so-kw  generators  direct-connected  to  iio-hp 
and  75-hp  engines,  to  be  furnished  by  the  Buffalo  Forge  Company. 
The  new  Corn  Exchange  Bank  Building,  William  Street,  New  York, 
will  be  equipped  with  three  C.  &  C.  slow-speed  motors— 25  hp,  10 
hp  and  5  hp,  for  operating  ventilating  apparatus  to  be  supplied  by 
the  B.  F.  Sturtevant  Company,  Boston,  Mass. 

AMERICAN  ROAD  FOR  JAPAN.— The  American  electrical  en- 
gineering and  contracting  firm  of  Bagnall  &  Hilles,  of  Yokahama, 
whose  Mr.  A.  L.  Bagnall  is  now  on  a  visit  to  the  United  States, 
and  is  making  his  headquarters  at  the  New  York  office  in  the 
Engineering  Building.  114  Liberty  Street,  of  the  New  York  In- 
sulated Wire  Company,  have  recently  secured  an  important  con- 
tract for  the  Kaihen  Traction  Company,  which  operates  a  road  11 
miles  in  length,  one  section  of  which  runs  from  Kawasaki  to  the 
temple  of  the  great  Japanese  god  Daishi.  The  power  house  equip- 
ment consists  of  two  150-kw  direct-connected  generators  built  by  the 
General  •Electric  Company.  The  engines  arc  225  hp  each,  from  the 
Skinner  Engine  Company,  of  Erie,  Pa.  The  boilers  arc  Philadelphia 
vertical  &  Sterling  build.  The  Carnegie  Steel  Company  has  the 
order  for  the  rails — 60-pound.  The  trucks- — 24  in  all — were  ordered 
from  both  the  J.  G.  Brill  Company,  of  Philadelphia,  and  the  Peckham 
Manufacturing  Company,  26  Cortlandt  Street,  New  York  City.  The 
car  bodies  are  Japanese.  This  also  applies  to  the  trolley  poles.  The 
trucks  are  each  fitted  with  two  25-hp  General  Electric  or  Westing- 
house motors.  It  is  anticipated  that  the  system  will  be  extended  in 
the  near  future. 


PORTO  RICO  TROLLEYS.— A  special  dispatch  from  San 
Juan,  Porto  Rico,  say.s:  The  largest  single  investment  of  capital 
made  in  I'orto  Rico  since  the  American  occupation  is  about  to 
How  into  the  island  for  railroad  construction.  The  Executive 
Council  has  granted  to  the  Vandergrift  Construction  Company, 
of  Philadelphia,  a  franchise  to  build  and  operate  an  electric  rail- 
road from  San  Juan  to  Ponce,  seventy-three  miles,  and  also  to 
sell  light  and  power  along  the  route.  The  concession  is  the 
most  important  yet  given  by  the  Insular  Government,  and  it  is 
the  consensus  of  opinion  here  that  the  results  will  be  of  incal- 
culable benefit  to  Porto  Rico.  The  franchise  gives  to  the  Van- 
dergrift Company  the  Comeria  water  rights,  which  are  in  them- 
selves of  great  value  if  properly  utilized.  The  Philadelphia 
concern,  promptly  acceding  to  the  Council's  request,  has  de- 
posited $10,000  cash  as  an  earnest,  and  must  within  the  next 
sixty  days  file  a  bond  of  $100,000,  satisfactory  to  the  Attorney- 
General  of  Porto  Rico,  as  to  sufficiently  fulfill  the  conditions  of 
the  ordinance  imposed. 

STROMBERG-CARLSON  TELEPHONE  CONTRACTS— The 
Stromberg-Carlson  Telephone  Manufacturing  Company,  of  Chicago, 
111.,  and  Rochester,  N.  Y.,  has  recently  closed  a  contract  with  the 
Cherokee  Telephone  Company  for  a  200-line-capacity  drop  switch- 
board. It  has  also  recently  closed  a  contract  with  the  New  Castle 
Telephone  Company,  of  New  Castle,  Ind.,  for  a  1,000-line-capacity, 
visual-signal,  central-energy  switchboard,  consisting  of  four  sec- 
tions ;  also  a  two-position  toll  board  equipped  with  40  lines.  A  fur- 
ther Stromberg-Carlson  contract  is  with  the  Southern  Electrical 
Construction  Company,  of  Huntington,  Ind.,  for  a  2,400-line,  full- 
lamp  signal,  central-energy  switchboard,  with  a  present  equipment 
of  700  lines  for  Bowling  Green,  Ky.  The  contract  includes  700  tele- 
phones, a  toll  board,  chief  operator's  desk  and  complete  power  equip- 
ment. 

PUMPING  AND  HOISTING  EQUIPMENTS  FOR  MEX- 
ICO.—The  Descubridora  Mining  and  Smelting  Company,  Thos. 
H.  Watkins,  president,  and  New  York  offices  at  68  William 
Street,  has  let  some  important  contracts  within  the  last  few 
days  for  electrically  operated  pumping  and  hoisting  equipments 
for  its  mines  at  Descubridora,  Mexico.  The  Allentown  Rolling 
Mills,  of  Allentown,  Pa.,  have  been  awarded  a  contract  for  three 
4-inch  by  12-inch  horizontal  mining  pumps,  capable  of  handling 
200  gallons  per  minute  against  a  vertical  lift  of  600  feet.  These 
pumps  will  be  each  operated  by  50-hp  General  Electric  motors. 
A  large  double-drum  electric  mine  hoist  has  been  ordered  from 
the  Lidgerwood  Manufacturing  Company.'  It  will  be  driven 
by  a  General  Electric  motor  of  100  hp. 

MORE  YANKEE  EQUIPMENT  FOR  NAGOYA  ROAD.— The 
Nrigoya  (Japan)  Electric  Railway  Company,  which  has  American 
equipment,  is  to  extend  its  operations.  The  American  electrical  engi- 
neering and  contracting  firm  of  Bagnall  &  Hilles  has  been  awarded  the 
contract  for  a  200-kw  extension  to  the  power  house  capacity  and  alsd 
for  some  cars.  The  original  power  house  equipment  consists  of  three 
loo-kw  generators,  Philadelphia  Corliss  engines  and  Sterling  boilers. 
Mr.  Bagnall,  now  in  New  York,  has  already  ordered  some  car  trucks 
from  the  Peckham  Manufacturing  Company.  The  motors  will  be 
double  ones  of  25  hp  each.    They  will  be  built  by  the  General  Electric 

Company.  

ELECTRIC  HOISTS  FOR  SOUTH  AFRICAN  MINES.— The 
United  Engineering  Company,  of  Johannesburg,  which  handles  con- 
siderable electrical  and  other  machinery  for  installation  in  South 
African  mines,  etc.,  has  placed  an  order  with  the  Lidgerwood  Man- 
ufacturing Company  for  three  double-drum  electric  mining  hoists  of 
25  hp  capacity  each.  These  equipments  will  be  operated  by  Gen- 
eral Electric  motors. 

LIGHTING  FOR  COLIMA,  MEXICO.— The  municipal  gov- 
ernment of  the  city  of  Colima,  Mexico,  has  just  entered  into  b 
contract  with  Fogarty  &  Dickerson,  an  American  contracting 
firm  of  San  Luis  Potosi,  Mexico,  for  the  installation  of  an  elec- 
tric light  plant  in  that  city.  The  plant  will  be  operated  by  the 
contractors  for  a  period  of  twenty  years. 

THE  MERIDEN  (CONN.)  ELECTRIC  LIGHT  COMPANY 
has  placed  with  Sluart-Howland  Company,  Boston,  an  order  for  a 
complete  new  equipment  of  Helios-Upton  series  alternating  arc  lamps 
and  regulators,  and  Peerless  transformers  for  its  street  lighting 
service.  The  Stuart-Howland  Company  is  the  New  England  agent 
for  these  lines. 

YOKOHAMA  TO  HAVE  ELECTRIC  TRACTION.— A  Japa- 
nese syndicate  with  an  initial  capital  of  about  $150,000  has  been  formed 
for  the  purpose  of  constructing  an  electric  traction  system  in  Yoko- 
hama which  will  mark  the  introduction  of  the  trolley  in  that  im- 
portant city. 

ANDERSON  WIRING  MATERIAL  CONTRACTS.— The  Al- 
bert &  J.  M.  Anderson  Manufacturing  Company,  of  Boston,  Mass., 
has  been  allotted  the  contracts  for  the  wiring  material  for  the  new 
Battery  Park  and  Corn  Exchange  Bank  Buildings. 
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The  THLEPHONb. 


CHUACO,  11.1..— ApplicBllon  hat  been  inoilc  by  Ihc  lllinoia  Trlricrupli  and 
Trirplioiir  (  miipniiy  (or  a  permit  to  begin  the  conitrucllon  ol  tunnel*  and  iub- 
waya  tindrr  llie  alrecla  of  the  Weat  Side. 

INDIANAPOLIS.  IND.— The  New  Long  Diatance  Telephone  Company  hai 
declared  ita  regular  one  per  cent,  quarterly  dividend,  payable  Jan.   i. 

CAIRO,  IND.— The  citiiena  of  thia  village  have  formed  a  co-operative 
telephone  ayateni  independent  of  nil  other  linea  in  the  farming  community.  ).  K. 
Kolb  ii  preaident  and  I".  M.  Ituskirk  atcretary. 

MAKION.  IND.— The  Karmers  &  Citizena  Telephone  Company,  of  Sweelaer. 
has  org.iniird  and  will  aecurr  long  diatance  conneclion.H  through  the  lines 
of  the  Central  Union  Telephone  Company  at  Marion.  The  company  will  build 
an  exchange  at  Swectser. 

KOKOMO,  IND.— The  Central  Union  Telephone  Company  has  reduced  its 
rates  considerably  and  is  endeavoring  to  regain  the  ground  lost  to  the  Citizens' 
Company.  It  is  claimed  that  the  latter  has  1,500  subscribers,  as  compared  with 
300  of  the   Bell  Company. 

INDIANAPOLIS,  IND.— The  underground  occupancy  of  the  streets  of  this 
city  h.is  become  so  congested  that  the  Home  Heating  &  Lighting  Company  has 
been  restrained  at  the  instance  of  the  Central  Union  Telephone  Company  from 
laying  heating  pipes  close  to  its  conduits.  The  matter  will  likely  be  adjusted 
satisfactorily. 

INDIANArOLIS,  IND.— The  growth  of  the  business  of  the  New  Telephone 
Company,  at  Indianapolis,  continues  to  be  remarkable.  Ever  since  the  com- 
pletion of  its  two  new  branch  exchanges  the  company  is  unable  to  take  care 
of  the  business  coming  to  it  and  will  be  obliged  to  erect  a  new  building  at  the 
rear  of  its  main  exchange. 

TERRE  HAUTE,  IND.— The  Kinloch  Long  Distance  Telephone  Company, 
of  Missouri,  has  completed  its  pole  line  to  Terrc  Haute,  and  will  commence 
stringing  wire  at  once.  It  expects  to  be  ready  to  connect  with  the  New  Long 
Distance  Telephone  Company,  of  Indianapolis,  at  Tcrrc  Haute,  for  through 
service  between   Indianapolis  and  St.  Louis,  about  I'cb.   i. 

EVANSVILLE,  IND.— Judge  Baker,  of  the  Federal  Court,  has  issued  a 
temporary  restraining  order  against  the  city  of  Evansvillc  from  interfering  with 
the  rights  and  property  of  the  Cumberland  Telephone  &  Telegraph  Company,  of 
Kentucky.  In  case  the  Court  refuses  to  grant  a  permanent  restraining  order, 
or  even  if  it  does,  it  is  highly  probable  the  matter  will  be  taken  to  higher 
courts.  Mayor  Covert  claims  that  $100,000  has  been  subscribed  for  the  muni- 
cipal telephone  plant.  He  estimates  that  $175,000  will  be  needed  for  its  con- 
struction, and  thinks  there  will  be  no  trouble  in  raising  the  required  amount. 
The  Cumberland  Telephone  Company  owns  exchanges  in  seven  States  and 
claims  to  have  acquired  a  perpetual  franchise  in  Evansville  in  1882.  In  1887  the 
City  Council  passed  an  ordinance  limiting  its  franchise  to  fifteen  years.  Last 
August  the  Council  passed  an  ordinance  rescinding  the  rights  of  the  company  to 
the  streets  and  notified  it  to  vacate  by  Dec.  17.  The  case  will  come  up  for  a 
hearing  on  its  merits  the  first  week  in  April,  if  not  raised  sooner  by  a  motion  to 
dissolve  the  restraining  order. 

CHICKASHA,  I.  T.— The  Bell  Telephone  Company  and  the  Chickaslia  City 
Council  are  at  war.  The  Bell  Company  was  here  before  the  city  had  a  charter, 
but  when  it  asked  permission  to  extend  its  system,  it  was  refused.  Meanwhile 
a  local  company  was  granted  a  franchise.  The  Bell  Company  paid  no  attention  to 
the  Council,  but  continued  to  erect  and  string  wires.  At  the  last  meeting  the 
Council  issued  rigid  instructions  to  the  marshal,  who,  on  Dec.  24,  began  chopping 
down  Bell  poles,  destroying  wires  all  over  the  town.  He  did  a  good  job  of  it, 
and  will  continue  until  the  entire  local  system  is  wrecked,  unless  stopped  by  in- 
junction.    The  matter  will  be  settled  in  the  courts. 

KEOKUK,  lA. — Montezuma  will  vote  on  January  5  on  granting  a  franchise 
to  the  Keokuk,  Mahaska  and  Poweshiek  Mutual  Telephone  Company. 

AUBURN,  KY. — R.  M.  Ray  is  building  an  independent  telephone  line  from 
Stowers   to   Auburn. 

FOREST  CITY,  LA. — The  Great  ivorthern  Telephone  Company  has  been 
organized  at  this  place  with  a  capital  of  $25,000.-  The  intention  of  the  promoters 
is  to  build  rural  and  toll  lines  all  over  the  county. 

NEW  ORLEANS,  LA.- — Nine  of  the  men  who  were  engaged  in  the  late  tele- 
phone strike  were  convicted  of  contempt  of  court  in  the  United  States  Court  in 
disobeying  its  injunction  and  sentenctd  for  long  terms. 

COKATO,  MIXN. — The  Cokato  Telephone  Company  has  been  organized  here, 
capital,  $10,000.  ihe  company  will  maintain  a  local  exchange  and  lines  around 
the  village. 

HARTVILLE.  MO. — Prophet  &  Johnston,  owners  of  the  Hartville  Telephone 
Company,  with  lines  to  Mansfield,  Mountain  Grove  and  Duncan,  will  put  in  a 
central   system   here   at   once. 

LEWISTOWN,  MONT.— The  Lewistown  Telephone  Company  is  installing  a 
2oo-drop  switchboard. 

HAMILTON.  MONT.— The  Bitter  Root  Telephone  Company  is  about  to  build 
a  line  from  Hamilton  to  Hughes  Creek,  Mont. 

FORT  BENTON,  MONT.— The  Benton-Highwood  Telephone  Company  will 
incorporate  here  shortly.  The  members  of  the  company  are:  A.  D.  \"iddert  and 
J.  M.  Burlingame,  of  Great  Falls.  Mont.,  and  H.  E.  Robbins,  of  Fort 
Benton. 

LEBANON,  N.  J. — The  Lebanon  Telephone  Company,  of  Lebanon,  Hunter- 
don County,  with  capital  of  $5,000,  has  been  incorporated  by  George  Clark,  S. 
J.  Shtirtis  and  E.  W.    Sutton. 


JAMES  IT  'N,  N.  V.  'I'lic  (  lialauipin  County  Trlrphoiic  &  Telegraph  Com- 
pany liuji  Ik-ih  ini'orpiiiutrd  with  0  caiiltal  of  $JS>ooo,  lo  build  a  line  and  operate 
telephone  exchungca  and  tyatenia  throughout  thia  county.  Direclura,  T.  S.  Lane, 
L.  I'.   I^nc,  U.   1).   I'hilllpa,  and  olhcra. 

ITHACA,  N.  V.  The  Hoard  of  Suprrviaort  baa  decided  lo  grant  a  contract 
lo  Ihe  Ilhaca  Telephone  Cumpuny  to  furniah  aervice  lo  the  county  lor  one  year. 
An  iippoituMJIy  ia  ulm  given  the  llrll  (  iimpany  lo  ahare  in  the  cunlract.  The  Hell 
Conipuiiy  ollerril  ila  aervice  for  $165  a  year.  The  llhuca  Trirphonc  Company 
made  a  bid  of  $73. 

I'KRU,  OHIO. -The  Uical  Telephone  Company,  of  Norwalk,  ia  planning  to 
catablinh   a   bi.iiuh    at    Peru. 

TOLEDO,  OHIO.-  The  exchange  of  the  Toledo  Home  Telephone  Company 
hat  been  turned  over  by  the  conttruction  company. 

CiALION,  OHIO.-  The  Gallon  Telephone  Company  ia  preparing  to  apeiul 
about  $50,000  in  improvemcnlt.     The  exchange  ia  Ixing  remodeled. 

MANSFIELD,  OHIO.— The  Federal  Telephone  Company  hat  authorized  Ihe 
expenditure  of  $40,000  on  improvements  in  the  plant  of  the  .Vlantfield  Telefihone 
Company. 

I'RHANA,  OHIO.  The  Urbana  Telephone  Company  hat  elected  the  follow- 
ing oIlicer.H:  C.  H.  Marvin,  president;  J.  I.  Blote,  vice-preaident;  F.  J.  Brand, 
aecrctary;  J.  C.  Powera,  treasurer. 

LENOX,  OHIO. — The  Lenox  Telephone  Company  is  making  numcrout  im- 
provements and  an  extension  is  being  built  to  Sentinel.  Connection  baa  been 
made  with  the  Warren  &  Jefferson  syatem. 

NEWARK,  OHIO.— The  Newark  Independent  Telephone  Company  haa 
placed  an  order  for  an  addition  to  its  switchboard  to  accommodate  500  new  sub- 
scribers.     (Jihtr   improvements   will   be   made. 

NORTH  BALTIMORE,  OHIO.— The  North  Baltimore  Telephone  Company 
is  preparing  to  make  numerous  improvements  and  will  connect  with  the  long- 
distance lines  of  the   United   States  'lelephonc  Company. 

NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  Telephone  Company  has 
had  a  most  successful  year.  It  now  operates  six  exchanges  and  has  2,500  sub- 
scribers.     Improvements    are    being   planned    for    next    year. 

TOLEDO,  OHIO.— The  leading  stockholders  of  the  Toledo  Home  Telephone 
Company  have  organized  a  voting  trust  and  pooled  their  stock  for  a  period  of 
five  years  to  prevent  the  purchase  of  stock  by  unfriendly  interests. 

CINCINNATI,  OHIO.— The  City  &  Suburban  Telegraph  Association  (Bell) 
has  absorbed  the  Millcrtek  Valley  Exchange  system,  heretofore  owned  by  H.  M. 
Grove.     The  system  will  be  improved  and  the  toll  rates  to  the  city  reduced. 

CLEVELAND,  OHIO. — -The  city  is  taking  steps  to  compel  the  Cleveland 
Telephone  Company  (Bell)  to  permit  the  Cuyahoga  Telephone  Company  to  use 
its  poles  in  certain  sections  of  the  city.  It  is  claimed  that  the  Cleveland  company 
has  no   franchise. 

WOOSTER,  OHIO.— The  M.  W.  &  O.  Telephone  Company  is  preparing  to 
make  extensive  improyements.  A  new  i.ooodrop  multiple  board  has  been 
ordered  from  the  North  Electric  Company,  Cleveland,  and  new  cables  and  new 
instruments   will  be   installed. 

CLEVELAND,  OHIO —President  Dickson,  of  the  Federal  Telephone  Com- 
pany and  of  the  United  States  Telephone  Company,  has  announced  that  the 
January  interest  on  the  United  States  and  Cuyahoga  bonds,  together  with  the 
defaulted  July  interest,  is  to  be  paid  at  once. 

OBERLIN,  OHIO.— The  exchange  of  the  Oberlin  Telephone  Company  was 
almost  totally  wrecked  recently  by  the  trolley  of  a  car  jumping  the  wire  and 
striking  the  main  telephone  cable.  The  switchboard  immediately  caught  fire. 
The  board  was  ruined  and  over  150  telephones  were  burned  out.  It  will  be 
some  time  before   service  can   be  resumed. 

CLEVELAND,  OHIO.— The  statement  of  the  United  States  Telephone  Com- 
pany for  the  month  of  October  shows  the  following  results:  Gross  earnings, 
$28,555;  operating  expenses,  $15,387;  fixed  charges,  $7,771;  surplus,  $5,397. 
The  increase  over  the  previous  month  is  considerable,  owing  to  the  recent  con- 
nection of  the  Michigan  lines  with  the  main  system. 

CHARLESTON,  S.  C— Work  has  been  started  by  the  Southern  Bell  Tele- 
phone Company  on  a  $13,000  three-story  telephone  exchange  building. 

BETHEL,  TENN.— A  strong  effort  will  be  made  to  have  extended  to  Bethel 
the  telephone  line  proposed  to  be  run  from  Pulaski  to  Stella  and  Heron. 

RICHMOND,  VA. — The  Bell  Telephone  Company  announces  that  it  has  pur- 
chased the  Richmond  Telephone  Company,  but  will  take  it  over  only  by  full  con- 
sent of  the  City  Council  and  with  public  approval.  The  purchased  company  has 
recently   put   in    an   expensive    equipment. 

GREEN  BAY,  WIS. — Green  Bay  business  men  are  considering  a  plan  of 
organizing  an  independent  telephone  company  to  build  an  exchange  in  this  city. 

GREEN  BAY,  WIS. — The  Wisconsin  telephone  Company  will  construct  a  long 
distance  line  from  Sturgeon  Bay  direct  to  the  end  of  the  county,  to  connect  with 
the  proposed  cable  across  "Death's  Door." 

LA  CROSSE,  WIS. — The  Wisconsin  Telephone  Company,  after  a  fight  with 
the  local  company,  the  La  Crosse  Telephone  Company,  of  several  years'  stand- 
ing, has  decided  to  raise  its  rates  to  those  of  the  independent  company. 

FOND  DU  LAC,  WIS.— The  Little  Wolf  River  Telephone  Company  is  to  be 
reorganized.  Its  capital  stock  is  to  be  increased  from  $125,000,  the  present 
amount,  by  probably  $50,000  or  $75,000.  It  will  then  be  placed  on  a  good  busi- 
ness basis. 

CHEYENNE,  WYO.— The  Bell  Telephone  Company  will  build  a  new  ex- 
change here,  the  contract  having  been  awarded. 

CHEYENNE,  WYO.— The  Ranch  Telephone  Company  has  been  incorporated 
here.  It  is  capitalized  at  $10,000.  The  Coal  Creek  Telephone  Company,  with 
a  capital  of  $2,500,  has  also  been  incorporated  here. 


January  3,  1903. 


ELECTRICAL    WORLD     and     ENGINEER. 


57 


ELECTRIC   LIGHT  AND   POWER. 


HUNTSVILLE,  ALA. — The  city  seems  determined  to  build  a  lighting  plant 
of  its  own,  which,  if  done,  will  take  away  a  main  support  of  the  electric  street 
railway  corporation.  The  latter  threatens  to  remove  its  electric  railway  if  the 
city  electric  light  plant  is  established.  An  election  will  be  held  on  Jan.  19  to 
vote  on  $20,000  electric  light  bonds. 

DENVER,  COlO. — The  Queen  City  Foundry  Company  is  putting  in  a  plant 
for  arc  and  incandescent  lighting  in  connection  with  its  new  shops. 

HARTFORD,  CONN.— The  New  London  Gas  &  Electric  Company  has  asked 
for  approval  of  an  increase  of  its  capital  stock  from  $400,000  to  $500,000. 

MONTPELIER,  IND. — Capitalists  are  negotiating  for  the  purchase  of  the 
Montpelier  water  and  electric  light  plant. 

ALEXANDRIA,  IND. — The  electric  lighting  contract  for  this  city  will  expire 
in  February,  and  the  present  company  will  not  renew  it  at  present  rates,  as  the 
cost   of    fuel    is   too   high. 

SOUTH  BEND,  IND. — Over  $1,000,000  is  to  be  expended  in  the  construction 
of  a  water-power  electric  plant  on  the  St.  Joseph  River  near  South  Bend.  It  is 
stated  that  nearly  io,ooo-hp.  is  available. 

RICHMOND,  IND.— The  municipal  electric  light  plant,  of  this  city,  which  has 
cause  so  much  trouble  in  the  past,  is  still  a  great  source  of  annoyance  to  the  city 
administration.  The  Council  has  named  a  committee  to  confer  with  the  Electric 
Light  Commission,  which  has  full  control,  regarding  the  management.  ' 

KOKOMO,  IND.^ — Five  franchises  are  asked  from  the  City  Council,  the  peti- 
tioners being  George  J.  Marott,  of  Indianapolis,  and  George  F".  McCulIoch,  of 
Anderson.  Mr.  Marott  wants  a  30-year  extension  of  his  electric  street  railway 
and  electric  lighting  plant  franchises,  and  Mr.  McCulloch  asks  for  a  30-year 
franchise  for  an  electric  lighting  system  and  certain  concessions  for  his  inter- 
urban  line,  for  which  the  city  already  granted  a  franchise. 

DULUTH,  MINN.— The  Mesaba  Light  &  Power  Company  has  filed  articles 
of  incorporation.  The  company  proposes  to  furnish  light  and  power  for 
Virginia,  Minn.,  and  is  capitalized  at  $25,000.  The  limit  of  indebtedness  is  also 
$25,000.  The  incorporators  are  John  Costin,  Jr.,  and  John  D.  Lamont,  of  Vir- 
ginia, and  Daniel  D.  Crowley,  of  Duluth. 

HAMLET,  N.  C. — The  Hamlet  Electric  Light  Company,  capital  $100,000,  has 
been  chartered.     G.  O.   Sanders  is  interested. 

ARLINGTON,  OHIO.— Charles  Cotner,  of  the  Arlington  light  plant,  is 
planning  to  establish   a  plant  at  Mt.   Blanchard. 

COLUMBUS,  OHIO. — The  sinking  fund  trustees  have  accepted  $110,000 
electric  light  bonds  which  will  make  possible  the  erection  of  the  long-talked-of 
municipal  plant. 

GRAND  RAPIDS,  OHIO. — Augustine  Pilliod  has  completed  a  private  electric 
light  plant  and  has  secured  a  contract  to  illuminate  the  village.  He  will  furnish 
fifteen  arc  lamps. 

MARION,  S.  C. — The  Marion  Water,  Light  &  Power  Company  has  been 
commissioned,  with  a  capital  stock  of  $100,000.  Arthur  Dunn  and  A.  N.  Walker, 
of  Scranton,  Pa.,  and  J.  W.  Johnson,  of  Marion,  are  the  corporators. 

LAWRENCEBURG,  TENN.— Granbury  Jackson,  of  Mt.  Pleasant,  Tenn.,  has 
prepared  for  the  city  estimates  on  a  combined  water  and  light  plant.  A  dynamo 
of  so-kw.  capacity  is  provided  for.  The  total  cost  will  be  over  $20,000.  Bonds 
will  probably  be  issued  by  the  town  to  pay  for  the  plant. 

MORGANTOWN,  W.  VA.— The  Morgantown  Electric  Lighting  &  Traction 
Company  has  let  the  contract  for  the  building  of  its  new  power  house. 


THE  ELECTRIC   RAILWAY. 


HARTFORD,  CONN. — These  petitions  for  charters  for  electric  railways 
have  been  filed:  Through  Naugatuck,  Beacon  Falls  ^nd  Seymour;  incorporators, 
George  A.  Lewis,  J.  H.  Dayton  and  A.  D.  Warren.  Through  Branford  Point, 
Pine  Orchard,  Stoney  Creek,  to  Guilford;  by  the  Branford  Lighting  &  Water  Com- 
pany. Through  North  Haven,  Wallingford,  Meriden  and  Berlin;  by  the  Meri- 
den  Electric  Railway  Company. 

WARSAW,  IND. — The  Huntington  &  Winona  Traction  Company  has  been 
granted  a  franchise  through  Kosciosko  County. 

INDIANAPOLIS,  IND.— The  Wabash  River  Traction  Company  has  placed 
contracts  for  two  substations  between  Peru  and  Logansport.  L.  W.  Law  is 
general  manager  of  the  company. 

E.\TON,  IND.— The  general  offices  of  the  Muncie,  Hartford  &  Ft.  Wayne 
Traction  Com[)any  have  been  removed  from  Muncie  to  Eaton,  where  the  power 
house  and  office  building  is  about  completed.  The  completion  of  the  road  has 
been  held  up  through  the  inability  of  the  bridge  company  to  furnish  bridges 
on  time.  It  is  expected  cars  will  be  in  operation  early  next  year.  The  road  is 
owned  by  Cleveland  people,  headed  by  S.  M.  Hexter  and  J.  C.  Gilchrist. 

TOPEKA,  KAN.— The  Topcka,  Lawrence  &  Kansas  City  Electric  Railway 
Company,  capital  stock  $2,000,000,  has  been  incorporated  by  J.  B.  Adams,  H.  M. 
Levan,  R.  Levan,  T.  S.   Salathiel,  M.  L.  Adams  and  E.  R.  Salathiel. 

LOUISVILLE,  KY. — Chief  Engineer  Jeup,  of  Indianapolis,  has  commenced 
surveys  for  the  New  Albany,  Paoli  &  French  Lick  Valley  Traction  Com- 
pany's  line. 

MIDDLEBORO,  MASS.— Articles  of  association  have  been  signed  for  the 
formation  of  the  new  Sandwich,  Hyannis  &  Chatham  Street  Railway  Company, 
which  is  to  extend  the  Middlcboro,  Wareham  and  Buzzard's  Bay  trolley  system 
into  the  heart  of  Cape  Cod.  The  new  line  will  be  45  miles  long,  extending  from 
Sandwich  station  to  a  point  near  Chatham  light. 

LANSING,  MICH.— The  Michigan  Central  Traction  Company  has  been 
granted  a  franchise  through  town  The  road  must  be  completed  in  the  city  by 
June   I,    1903. 


DE  'ROIT,  MICH.— The  Detroit,  Monroe  &  Toledo  Short  Line  has  been 
incorpjrated  with  $3,000,000  capital  stock  to  take  over  the  Toledo  &  Monroe 
Railway  and  build  the  long-talked-of  extension  from  Monroe  to  Detroit.  The 
company  has  secured  a  right  of  way  which  "will  afford  much  shorter  time  into 
Detroit  than  the  old  route  through  Trenton.  Of  the  capital,  $1,000,000  will  be 
set  aside  for  double  tracking  the  line  later.  While  it  is  now  hardly  probable 
that  the  line  will  be  acquired  by  the  Detroit  United  Railway,  there  is  strong 
probability  that  the  Everett-Moore  syndicate  will  perfect  traffic  arrangements 
for  the  through  operation  of  cars  from  Cleveland  to  Detroit. 

OMAHA,  NEB.— A  street  railway  consolidation  has  been  effected  here  by  turn- 
ing the  old  Omaha  &  Florence  Street  Railway  Company  into  the  Omaha  & 
Council  Bluffs  Street  Railway  Company.  The  capital  stock  of  the  latter  was  in- 
creased from  $200,000  to  $15,000,000.  The  entire  project  is  being  financed  by  J.  & 
W.  Seligman,  of  New  York,  who  recently  purchased  the  Omaha  road. 

NEW  YORK,  N.  Y.— Mayor  Low  has  signed  the  New  York  &  Jersey  tunnel 
franchise  for  the  new  Hudson  River  tunnel,  which  is  to  be  operated  by  elec- 
tricity. 

LIMA,  OHIO.— The  Lima  Electric  Railway  &  Light  Company  has  sold  its 
old  power  plant  to  a  company  headed  by  Walter  Parmentcr. 

ZANESVILLE,  OHIO.— The  Zanesville  Railway,  Light  &  Power  Company 
has  decided  on  plans  for  a  large  power  station  to  be  erected  on  the  Muskingum 
River  in   this  city. 

XENIA,  OHIO.— It  is  announced  that  the  Xenia  &  Wilmington  Traction 
Company  has  secured  all  the  required  right  of  way  and  that  construction  work 
on  the  line  will  start  in  the  spring. 

DELTA,  OHIO.— The  Toledo  &  Indiana  Railway  Company  has  completed  ar- 
rangements with  the  Delta  Electric  Light  Company  to  build  an  extension  10 
i»s  power  house  to  supply  current  for  a  portion  of  the  railway. 

COLUMBUS,  OHIO.— The  Scioto  Valley  Traction  Company  is  placing  con- 
tracts for  the  material  required  in  equipping  the  toad.  The  power  station  will  be 
erected  near  Reese's  Station.  The  cars  will  be  60  feet  in  length  and  will  be 
capable  of  a  speed  of  60  miles  an  hour. 

MARIETTA,  OFIIO.— The  Parkersburg,  Marietta  &  Interurban  Railway 
Company  is  installing  a  telephone  dispatching  system  on  its  line.  Cars  will 
be  operated  through  from  Marietta  to  Parkersburg. 

CLEVELAND,  OHIO.— E.  P.  Roberts  &  Company,  Cleveland  engineers,  are 
closing  contracts  for  the  equipment  of  the  Dayton  &  Muncie  Traction  Com- 
pany, the  company  which  is  building  a  northern  extension  of  the  Dayton  & 
Northern  Traction  Company.     A  large  power  station  will  be  erected. 

CLEVELAND,  OHIO.— The  Cleveland,  Elyria  &  Western  Railway  Company 
has  closed  a  contract  with  the  government  to  handle  the  mail  between  Oberliu, 
Birmingham,  Florence,  Berlin  Heights,  Berlinville  and  East  Norwalk.  Hereto- 
fore this  has  been  handled  by  the  Lake  Shore   (steam). 

CLEVELAND,  OHIO. — The  recent  snow  storm  tied  up  nearly  all  the  inter- 
urban lines  and  many  of  the  city  lines  of  Northern  Ohio.  The  Lake  Shore 
Electric  Railway  succeeded  in  running  one  car  through  from  Toledo  to  Cleve- 
land. The  other  Toledo  and  Cleveland  lines  were  in  equally  bad  condition. 
Much  of  the  trouble  was  caused  by  snow  drifts  at  undergrade  crossings. 

WASHINGTON,  C.  H.,  OHIO.— Local  people  are  planning  to  build  :in 
electric  railway  from  MarysviUe,  Ky.,  to  this  point  to  connect  with  a  line  to 
Columbus.  The  road  will  be  known  as  the  Columbus  &  Marysville  Railway  and 
will  touch  Ripley,  Georgetown,  Sardinia,  Hillsboro  and  Washington,  C.  H. 
Residents  along  the  route  are  being  asked  to  raise   10   per  cent  of  the  cost   ct 

construction.  „      ■  ,     ^     ,    j  ,„  ,1, 

CLEVELAND  OHIO.— For  the  first  time  since  President  Andrews  took 
charge  of  the  develand  Electric  Railway  Company  has  an  inkling  been  given 
as  to  the  earnings  of  the  company.  It  is  stated  that  on  November  the  receipts 
were  $214,993,  a  gain  of  $25,55^  over  the  corresponding  month  last  year.  For 
Tleven  months  the  receipts  were  $2,284,335,  as  against  $2,077,0.2,  an  average 
gain  of  $10,000  a  month.  _ 

CLEVELAND,  OHIO.-Details  of  the  consolidation  of  the  Cleveland,  Elyr.a 
&  Western  Railway  with  the  Cleveland  &  Southern  and  the  Norwalk  Gas  & 
llectrie  Company  have  been  completed.  The  new  company  will  probably  be 
known  as  the  Cleveland  &  Southwestern  Railway.  The  capital  stock  will  be 
$5  000  000  and  as  the  three  properties  have  a  combined  capitalization  of  much 
ts's  than  this  amount,  it  would  appear  that  a  portion  of  the  '^sue  w.ll  be 
e tained  for  the  purchase  of  the  Qeveland,  Ashland  &  Mansfield  and  he  Ohio 
Central  Traction  Company  when  the  system  is  connected.  Two  millions  of 
this  capitalization  will  be  preferred  and  the  balance  common  stock.  For  e 
present  the  bond  issue  will  be  $2,100,000  covering  the  underlying  issues  of  the 
three  properties. 

CLEVELAND  OHIO.-The  Lorain  &  Eastern  Railway  Company  has  been 
incorporated  with  temporary  capital  stock  of  $.,000  by  A.  D.  Stuber  Wm.  D. 
Young  George  L.  Cooley,  D.  T.  Miller,  Frank  R.  Lander  and  Henry  W. 
Stecker  The  promoters  propose  to  build  a  new  line  from  Rocky  River  to 
Elyria  and  Lorain.  The  line  would  parallel  and  be  between  the  Cleveland, 
Elyria  &  Western  and  Lake  Shore  Electric  roads.  While  it  would  touch 
several  towns  not  reached  by  either  of  the  roads,  it  is  difficult  to  see  how  it 
can  be  made  to  pay  in  competition  with  two  strong  lines.  It  is  claimed  the 
company  will  have  its  own  private  right  of  way  the  entire  distance  and  that 
the  running  time  to  both  Elyriar  and  Lorain  can  be  reduced  twenty  minutes^ 
A  similar  project  originated  about  a  year  ago,  but  nothing  has  been  heard  of 
it   for  some  time. 


NEW    INDUSTRIAL    COMPANIES. 


THE  AMERICAN  DE  FOREST  WIRELESS  TELEGRAPH  COMPANY  has 
been  incorporated  at  Kittery,  Me.,  with  a  capital  of  $5,000,000.  Hiram  Thomson 
is  president  and  R.  A.  Jordan  treasurer. 
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TIIK  TUklUNK  KLKtTKIC  TRUCK  COMI'ANV.  of  Ygi.kcr..  N.  Y..  bi* 
been  Incorpomtrdi  capital,  $iuo,ooo.  Ulrcctor* — }.  I).  Sullivan  and  II.  I).  Crip- 
pen,  New  Ynrli;  I''.  A.  Ctirliu.  Nultey,  N.  J. 

TUK  PU.NKIKK  l"»)\Vi:i<  &  llKAllNc;  COMI'ANY.  of  Dunkirk,  N.  Y.,  Iiai 
been  Inci.rporaie.l  with  a  ciipital  of  $50,000.  Dlreclom  -A.  W.  (  iinimlnuii, 
Harry  Durrrll,  anj  II.  T.    Michrirtfl,   Dunkirk. 

TMK  YOST  KLKCTRIC  MANUI' A(  TUKlNc;  COMPANY.  ..f  Tolr.lo,  Olil«, 
ha»  been  incorpxriilril  with  a  capital  of  $7j,0(>o.  The  incorpmntorii  are:  C.  A. 
Morrii,  John  Kenner.  J.  Stollby,  J.  Iloum  ami  l.oiiln  Manilirr,  all  of  Toledo. 

TIIK  I'AN  KI.KITRIC  SKKVICIC  &  AIM'LIANCK  CO.  han  been  incor- 
porated at  St.  l.oui»,  with  a  capital  ttock  of  $7,000.  II.  S.  Grabcr,  1'.  1.  Chun- 
deyoon,  \V.  II.  Scliivcder,  D.  T.  Babcock  «nd  O.  L.  VVoit  are  the  ihareholdcrs. 

TIIK  KI.IXTKIC  AI.UMINl'.M  I'L'KIIYING  COMI'ANY  has  been  incorpo- 
rated at  Kiltcry,  Mr.,  to  ni.ikr  and  vll  niachinrH  for  purifyinK  water.  The 
capital  i*  $500,000.  Charles  I  .  Smith  is  prrsiilent  and  C-  M.  Prince  treasurer, 
both  of  Kittcry. 

TUK  INDIANA  COMI'.\.\V.  «iih  a  C4|)ital  of  $i,ooo.uoo,  has  been  incorpo- 
rated in  New  Jersey.  It  will  construct  railways  and  electric  light  plants  in 
Indiana.  The  incorporators  an-  Thos.  Dolan,  Kandall  Morgan,  I'.  II.  MacMorris, 
C.  N.  Katourette  and  George  II.   Martin. 

TIIK  IIKRCUI.KS  KLKCTKIC  &  MANUKACTURING  COMPANY,  of  In- 
dianapolis, Ind.,  has  incorporated,  with  a  capital  of  $10,000.  The  company  will 
manufacture  electric  generators,  machinery  and  other  electrical  appliances. 
John  A.  Kurtz  he.ids  the  board  of  directors. 


Obituary. 


PROF.  KRANCIS  FOWLER,  a  principal  examiner  in  the  Patent  Office,  and 
one  of  the  oldest  employees  in  the  Government  service,  died  at  his  home  in 
Washington  last  week.  Mr.  Fowler  entered  the  service  in  1869  from  western 
New  York,  and  rose  to  the  grade  of  principal  examiner  in  1876.  He  had  charge 
of  the  division  of  steam  appliances,  and  w.is  well  Known  to  many  inventors  in 
the  mechanical  and  electrical  ficld- 

MK.  J.  J.  DICKEY. — John  J.  Dickey,  Superintendent  of  the  fifth  district  of 
the  central  division  of  the  Western  Union  Telegraph  Company,  and  one  of 
the  oldest  ofHcials  in  the  service  of  that  corporation,  died  at  his  home  in 
Omaha,  Neb.,  on  Dec.  29,  of  pneumonia.  He  was  born  in  Riishville,  111., 
April  II,  1839.  In  1857  he  entered  the  law  office  of  Judge  J.  1).  Caton,  of 
Chicago,  where  he  also  learned  telegraphy.  He  was  identified  with  a  number 
of  the  telegraph  companies,  and  served  during  the  war  as  a  military  telegrapher. 
He  then  entered  the  service  of  one  of  the  largest  companies,  which  later 
merged  into  the  Western  Union,  with  which  concern  he  has  held  an  official 
position  for  twenty-five  years.  He  was  a  promoter  of  the  first  telephone  com- 
pany, and  at  the  time  of  his  death  was  a  director  and  Vice-President  of  the 
Nebraska  Telephone  Company  and  Vice-President  of  the  American  District 
Telegraph  Company.  He  also  was  identified  with  financial  institutions  of  Omaha, 
and  was  an  extensive  owner  of  real  estate  there. 


PERSONAL. 


JOHN 


-MR.  JOHN  A.  STEWART,  well-known  as  a 
pioneer  in  electrical  commercial  development,  has 
recently  taken  some  important  steps  on  his  own 
behalf.  He  is  now  located  at  430  Sycamore 
Street,  Cincinnati,  O.,  where  he  is  conducting  the 
John  A.  Stewart  Electrical  Company,  with  factory 
and  warehouses  at  Ludlow,  Ky.  Mr.  Stewart  has 
been  engaged  in  the  electrical  business  for  some 
fifteen  years  with  the  General  Electric,  Bullock, 
and  Rossiter-MacGovern  interests.  He  severed  his 
connection  recently  with  the  concern  last  named 
in  order  to  establish  his  new  organization  to  deal 
in  steam  and  generating  plant  of  all  kinds,  motors, 
lie,  and  to  carry  on  incidentally  a  repair  depart- 
Micnt.  The  Tucker-Anthony  Company,  of  Cincin- 
nati; the  St.  Louis  Transit  Company;  the  Cincin- 
nati &  Indianapolis  Street  Railway,  etc.,  have  al- 
ready made  arrangements  with  him  to  handle  apparatus  from  their  respective 
power  plants.  Mr.  Stewart  has  recently  leased  an  extensive  factory  occupied 
formerly  by  the  firm  of  Post  &  Company,  of  Ludlow,  Ky.,  for  warehouse  pur- 
poses, and  where  he  will  engage  also  in  manufacturing  commutators  and 
various  supply  parts  of  electrical  apparatus.  Mr.  Stewart  not  only  enjoys  a  wide 
acquaintance  in  the  field,  but  a  long  and  varied  experience  with  all  classes  of 
electrical    machinery. 

MR.  WALTER  C.  FISH,  of  the  General  Electric  Company,  of  Lynn,  Mass., 
has  been  elected  a  director  in  the  Fore  River  Ship  &  Engine  Company. 

PROF.  A.  G.  BELL  is  again  arresting  attention  with  his  work  on  airships  and 
his  kite  aeroplanes  have  lately  been  the  subject  of  various  articles  in  the  news- 
papers. 

MR.  A.  E.  LANG  has  retired  from  the  presidency  of  the  Toledo  Railways  and 
Light  Company,  of  Toledo,  Ohio,  and  turned  the  office  over  to  his  successor,  Mr. 
E.  W.  Everett,  who  represents  the  Everett-Moore  Syndicate. 

PROF.  MORGAN  BROOKS,  of  the  Department  of  Electricity  of  the  Uni- 
versity of  Illinois,  has  been  visiting  New  York  during  the  Christmas  vacation  and 
is  now  in  New  England  on  personal  business. 

MR.  FRED.  A.  GEIER,  the  well-known  treasurer  of  the  Cincinnati  Milling 
Machine  Company,  has  an  interesting  article  in  American  Industries  on  the  de- 


vclopiiirnt  of  Internal   waterway*  aa  u   iiutiimiil   innvcmeni  us   irlutecl   to  tlir    Na 
llonal  Auoclatlon  of   Manufuciiircr>. 

MR.  U.  M.  GK.^T,  the  omdult  contractor,  ha>  brrn  awarded  the  additional 
contract  in  Dayton,  Ohio,  by  the  (iakwood  Street  Railway  Company  and  the 
I'eople'i  Street  Railway  Company  for  the  reconttructlon  of  their  tracks  in  that 
city.     Thia  cnnlrtict  nmounta  to  approximately  $15,000. 

.MR.  J.  I.  MAr'IIIIA.S,  of  I  ainden,  S.  C,  aoutheni  repretentative  for  Ruinacy 
Kli-ctrical  Munufactiirera'  Company,  of  Philadelphia,  haa  secured  a  franchise 
from  the  town  of  Clicraw,  S.  C,  for  lighting  that  town.  The  "(iropositlon,"  al- 
though small,  la  said  to  be  one  of  the  beat  in  the  South. 

MR.  J.  II.  OKR,  of  the  electrical  engineering  and  contnicling  firm  of  Jamra 
Mitchell  &  ('<>.,  of  Riu  Janeiro  and  San  Paolo,  Itrazil,  whiili  rrprrnmts  the 
interests  in  that  part  of  the  world  of  the  General  Electric  (.omp.uiy  and  other 
|>runillicnt  American  concerns,  is  expected  to  arrive  in  New  York  about  Jan.    15. 

MR.  J.  B.  CAIIOON,  the  8<-cretary  of  the  National  Electric  Light  Association, 
has  recently  returned  to  New  i  ork  Cily  from  a  long  trip  out  through  the  Pacific 
Coast  on  expert  work.  He  reports  the  afTairs  ol  the  Association  in  a  most 
nourishing  comlition,  with  .'iccessions  of  membership  from  all  over  the  country. 

MR.  JOHN  M.  MACK  has  resigned  from  the  board  of  directors  of  the 
Philadelphia  Electric  Company,  the  resignation  to  take  effect  Jan.  1.  Rumor 
connects  Mr.  Mack's  resignation  with  the  recent  striking  out  by  councils  com- 
mittee of  the  clause  in  the  Keystone  ordinance  allowing  the  company  to  use  their 
conduits. 

MR.  Y.  NOGAMI,  the  engineer  of  the  Tokio  Electric  Light  Company,  which 
concern  operates  the  largest  lighting  plant- — 4,20ohp. — in  that  part  of  the  world, 
sailed  for  Europe  Saturday  after  a  visit  of  some  three  months'  duration  on  this 
side,  during  which  time  he  inspected  several  of  the  large  power  plants  through- 
out the  country. 

MR.  CARL  SCHWARTZ,  formerly  of  Siemens  &  Halskc,  in  Germany,  haa 
joined  the  engineering  staff  of  the  Chicago  Edison  Company,  at  Chicago,  where 
his  services  are  valuable  because  of  his  intimate  knowledge  of  European  electric 
lighting  pr,ictice.  Mr.  Schwartz  has  already  made  many  friends  also  in  New 
York  City. 

MR.  W.  JAC  .MAKLAND,  general  .igent  of  the  Brooklyn  N.  \.  Edison  Com- 
(lany  was  very  agreeably  surprised  at  Christmas  time  by  receiving  from  the  mem- 
bers of  his  staff  a  handsome  and  biaiitifully  finivhoil  clock,  as  .1  mark  of  their 
appreciation  of  Ins  manly  qualities  and  the  good  feeling  toward  liiin  of  all  working 
under  him.  Mr.  Marland  is  making  a  great  success  of  his  work  in  Brooklyn, 
developing  the  patronage  given  the  company. 

MK.  S.  L.  HARRIETT,  of  the  Cincinnati  Electric  Motor  Company,  has  been 
visiting  New  York  during  the  Christmas  holidays.  He  has  many  friends  in  the 
city  who  have  watched  with  interest  his  development  of  motor  production 
further  west.  Mr.  Barriett  has  long  been  known  in  the  motor  field,  and  is 
now  building  from  his  own  designs  motors  from  '/i  up  to  10  hp. 

MR.  MANNING  iv.  EYRE  has  been  elected  president  of  the  Buckeye  Electric 
Company,  of  Cleveland,  Ohio,  to  which  position  he  advanced  from  that  of  general 
sales  manager  of  the  same  company.  Mr.  Eyre  has  been  identified  with  the  in- 
candescent lamp  industry  for  the  past  ten  years,  having  started  in  the  Edison 
Lamp  Works,  of  which,  several  years  later,  he  became  manager. 

MR.  H.  H.  SUPLEE,  editor  of  the  Engineering  Magazine,  has  an  interesting 
resume  of  the  quarter's  progress  in  "Applied  Science"  in  the  January-March 
Forum.  He  notes  especially  how  the  standardization  of  methods  of  manufac- 
ture and  the  discouragement  of  the  demand  for  special  articles  have  contributed 
to  make  the  work  of  modern  engineering  of  a  much  more  wholesale  character 
than  formerly. 

MR.  ANDREW  CARNEGIE  has  notified  the  Provost  of  Greenock,  Scotland, 
that  he  is  prepared  to  give  $50,000  to  erect  a  memorial  to  James  Watt,  the 
inventor,  who  was  born  in  that  city  on  Jan.  19,  1736,  in  recognition  of  his  en- 
gineering achievements;  or  he  will  head  a  movement  in  America  to  raise  a  large 
fund  which,  in  conjunction  with  sums  raised  in  Great  Britain,  will  provide  for 
a  more  extensive  scheme  of  commemoration. 

MR.  PHILIP  DAWSON. — In  our  issue  of  Nov.  i  we  gave  an  account  of 
the  interesting  plans  for  the  big  power  plant  and  transmission  of  the  Midland 
Power  Co.,  England.  We  learn  that  Mr.  Philip  Dawson  and  his  associates  in  the 
firm  of  Kincaid,  Waller,  Manville  &  Dawson,  of  London,  were  the  engineers 
who  designed  the  complete  installation,  supervised  the  construction,  and  are 
responsible  for  the  sucessful  completion  of  the  plant. 

SIR  HIRAM  MAXIM  will  leave  England  for  America,  where  he  expects  to 
remain  about  two  years.  Sir  Hiram  explained  to  a  newspaper  representative  that 
he  had  a  twofold  object  in  making  a  long  stay  in  America.  In  the  first 
place  he  hopes  to  cure  a  troublesome  throat  complaint,  and,  secondly,  he  in- 
tends to  carry  out  an  important  series  of  experiments  with  a  view  to  building  a 
flying  machine  somewhere  along  the  coast  of  Connecticut.  He  has  already  done 
some  important  work  in  this  field. 

MR.  RAMON  VALDES,  of  44  Broad  Street,  New  York,  has  returned  from 
a  trip  to  Porto  Rico,  where  he  recently  went  in  the  interest  of  the  Rio  Plata 
Electric  Company,  which  proposes  to  build  a  dam  and  power  house  in  the  Rio 
Plata,  located  in  the  mountains  about  17  miles  distant  from  the  city  of 
San  Juan,  and  which  also  contemplates  the  conversion  of  the  existing  narrow 
^auge  steam  road  running  between  Catano  and  Bayemon,  a  distance  of  about 
four  and  one-third  miles,  into  a  broad  gauge  electric  traction  system.  George 
W.  C.  Drexel  is  president  of  the  company. 

MR.  G.  WESTINGHOUSE.— An  interesting  cable  dispatch  from  London,  of 
Dec.  27,  says:  George  Westinghouse  is  here  now  taking  things  easy  at  his  hotel 
for  the  holidays  after  two  months  of  hard  work.  There  is  no  busier  man  in 
London  than  this  great  engineer.  At  7  o'clock  in  the  morning  he  is  out  to  his 
city  office — three  hours  before  the  leisurely  English  capitalists  think  of  starting  to 
work — and  often  before  that  hour  he  is  speeding  to  Manchester  to  see  to  his 
enormous  establishment  there,  which  is  quite  as  large  and  important  as  his  Pitts- 
burg house.     Mr.  Westinghouse  takes  no  recreation  in  London.     He  hardly  ever 
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goes  to  the  theatre,  and  no  one  has  ever  seen  him  at  a  race  meeting.  His  work  is 
his  life.  Every  railway  train  in  the  United  Kingdom  is  fitted  now  with  his 
air  brake.     He  will  return  to  Pittsburg  early  in  February. 

STUOMBKKGCAKI.SON  HANOUET.— On  the  evening  of  Dec.  12.  the 
Stroinberg-Carlson  Telephone  Manufacturing  Company,  of  Chicago,  111.,  and 
Rochester,  N.  Y.,  gave  a  banquet  at  the  Great  Northern  Hotel,  Chicago,  at  which 
the  following  men  were  present:  Alfred  Stromberg,  T.  R.  Kinucane,  C.  W. 
Stiger,  A.  J.  Rousseau,  H.  G.  Webster,  A.  Hulbrich,  Eugene  L.  Brown,  F.  L. 
Martin,  William  Bowen,  F.  L.  Middleton,  R.  B.  Tyler,  E.  C.  Lewis,  H.  B. 
Hewitt,  H.  D.  Eddy,  L.  R.  Krum,  C.  E.  Knickerbocker,  A.  S.  Munscll,  G. 
A.  Muir,  Paul  D.  Meyers,  G.  H.  Pierce,  B.  B.  Willis,  H.  L.  DuPont,  G. 
L.  Burlingame,  C.  H.  Hague.  The  banquet  was  given  largely  to  enable  the 
men  to  meet  each  other,  also  to  explain  to  the  salesmen  the  use  of  a  new  book 
of  "Standard  Switchboard  Specifications,"  which  the  company  has  recently 
gotten  out.  This  has  been  pronounced  by  many  prominent  telephone  men,  who 
have  seen  the  book,  as  one  of  the  most  complete  treatises  on  telephone  switch- 
boards that  they  have  ever  seen.  It  will,  no  doubt,  help  to  standardize  all  the 
apparatus  manufactured  by  the  independent  companies,  as  well  as  to  maintain 
their  own  standards.  Following  the  banquet  and  preceding  the  explanation  of 
the  above  book,  Mr.  Bowen,  the  company's  Iowa  representative,  in  behalf  of  the 
salesmen,  presented  Messrs.  C.  W.  Stiger  and  F.  L.  Middleton  each  with  a  scarf 
pin  with  diamond  setting.  Following  the  presentation,  Messrs.  Stiger  and  Mid- 
dleton responded  in  a  fitting  manner,  thanking  the  gentlemen  for  the  token  of 
their  appreciation,  also  for  the  efficient  service  rendered.  Following  the  above, 
general  remarks  were  made  by  Messrs.  Finucane,  Stromberg,  Middleton,  Bowen, 
Brown,  Rousseau,  Stiger,  Martin,  Tyler,  Meyers,  Lewis,  Smith,  Munsell  and 
Pierce.  At  the  close  of  the  banquet  a  flashlight  picture  was  taken  of  the  members 
present. 


EDUCATIONAL. 


UNIVERSITY  OF  ILLINOIS.— There  has  recently  been  received  the  last 
shipment  of  the  new  generator  set  for  the  power  plant  of  the  University  of 
Illinois.  This  combined  engine  and  generator  set  consists  of  a  200-hp.  compound 
Westinghouse  engine  and  a  150-kw.  Westinghouse  generator,  with  revolving  field. 
This  new  equipment  has  been  made  necessary  by  the  recent  increase  in  the  number 
of  buildings  at  the  University. 

THE  MANSFIELD  TECHNICAL  SOCIETY,  of  Mansfield,  Ohio,  has  been 
organized  among  the  officers  and  employees  of  the  Ohio  Brass  Company,  of  that 
city.  The  object  of  the  society  is  the  promotion  of  technical  knowledge  among  its 
members.  The  regular  meetings  of  the  society  are  held  on  every  third  Tuesday, 
at  which  time  papers  i)ertaining  to  various  branches  of  technical  work  are  read 
and  discussed.  A  reading  and  reference  library  has  been  established  in  connection 
with  the  society,  and  a  number  of  technical  papers,  trade  journals,  etc.,  are  kept 
on  file  for  the  use  of  the  members.  Any  contributions  in  the  way  of  the  scientific 
or  trade  papers  will  be  thankfully  received. 


ICrabe  IWotcB* 


NEW  AUTOMOBILE  FACTORY.— A  $1,000,000  automobile  factory  will  be 
built  at  Atlanta,  Ga.,  to  be  known  as  the  De  Loach  Varispeed  Company.  A.  A. 
De  Loach  and  others  are  interested.     A  charter  has  been  applied   for. 

THE  D.  M.  STEWARD  MFG.  CO.,  of  Chattanooga,  Tenn.,  manufacturers  of 
Lavite,  the  well-known  insulation,  will  remove  its  New  York  offices  Jan.  ist, 
from  107  Chambers  St.,  to  8  Jay  St. 

THE  TELEPHONE  DEPARTMENT  of  the  Electric  Appliance  Company, 
Chicago,  has  been  improving  the  celebrated  Noxem  receiver  until  it  feels  war- 
ranted in  claiming  that  it  is  a  perfect  receiver.  It  follows  this  statement  with 
the  one  that  it  has  never  put  a  telephone  specialty  upon  the  market  which  has  met 
with  the  wonderful  success  that  has  been  accorded  to  the  Noxem  receiver. 

STERLING  VARNISH  COMPANY,  of  Pittsburg,  Pa.,  reports  that  its  Euro- 
pean address  is  Brougham  Street,  Blackfriars  Road,  Salford,  Manchester,  Eng- 
land, where  all  communications  as  to  its  foreign  business  should  be  addressed 
hereafter. 

BULLOCK  ELECTRIC  MANUFACTURING  COMPANY,  of  Cincinnati, 
has  just  issued  for  1903  another  charming  series  of  illuminated  portrait  cal- 
endars, the  portraits  being  those  of  well-known  scientists  and  engineers.  We  are 
glad  to  note  in  the  seiues  the  portrait  of  the  company's  chief  engineer,  Mr. 
B.  A.  Behrend,  of  whom  an  illustrated  biography  appeared  in  these  columns, 
July  6,   1901. 

MESSRS.  H.  B.  COHO  &  CO.,  contracting  engineers,  114  Liberty  Street,  New 
York,  have  issued  a  neat  booklet  telling  briefly  what  they  have  done,  what  they 
are  doing  and  what  they  can  do.  llustrations  show  various  buildings,  institu- 
tions, etc.,  equipped  by  this  firm,  and  they  show  a  varied  class  of  equipment. 
The  firm's  work  embraces  steam,  hydraulic  and  electrical  engineering,  and  it  has 
been  engaged  in  these  lines  for  the  past  ten  years. 

THE  OSBURN  FLEXIBLE  CONDUIT  COMPANY  has  found  the  demand 
for  Flexduct  so  much  greater  than  it  had  anticipated  that  it  has  been  obliged 
to  increase  its  facilities  for  manufacturing  it.  It  has  just  completed  a  new  fac- 
tory in  Hoboken,  N.  J.,  adjoining  the  old  one,  which  gives  it  about  one-third 
greater  capacity  than  before.  Mr.  Corrigan,  the  vice-president  and  general 
manager  of  the  company,  reports  that  the  sales  have  been  increasing  tremend- 
ously and  that  Flexduct  is  now  in  use  all  over  the  country,  besides  which  con- 
siderable quantities  have  been  shipped  to  South  Africa  and  the  various  European 
countries. 

THE  AMERICAN  MINIATURE  &  DECORATIVE  LAMP  COMPANY,  of 
New  York  City,  will  move  Feb.  i  from  436-438  Broome  Street  to  new  quarters 
at  the  corner  of  Hudson,  Spring  and  Vandam  Streets.  The  new  location  affords 
much  larger  quarters  than  the  old  one,  the  space  being  about  five  times 
greater  than  that  which  is  now  occupied.  The  company  has  had  a  wonderful 
record  since  it  started,  the  present  removal  being  the  fourth  which  it  has  made 
in    the    past    four    years,    each    time    to    larger    quarters;    while    it    is    the    second 


increase  made  in  one  year  alone.     The  company  manufactures  a  very  fine   line 
of  miniature  lamps  of  all  shapes  and  for  all  purposes. 

THE  ELBLIGHT  COMPANY  OF  PITTSBURG,  Pittsburg,  Pa.,  has  re- 
cently issued  a  pamphlet  descriptive  of  the  Klblight  system  of  electric  lighting. 
As  is  well  known,  this  system  comprises  a  form  of  cable  for  decorative  lighting 
and  boards  for  sign  and  similar  work.  A  lamp  becomes  lighted,  no  matter 
where  it  is  placed  along  the  cable  or  on  the  board.  Ihe  simple  operation  of  stick- 
ing it  into  place  is  all  that  is  necessary.  This  system  of  lighting  has  been  a 
conspicuous  feature  at  many  important  gatherings,  some  of  which  decorations 
have  been  illustrated  in  Electrical  World  and  Engineer  during  the  past  year. 
The  pamphlet  is  illustrated  with  views  of  ball-rooms,  banquet  halls,  exteriors,  etc., 
decorated  and  illuminated  by  means  of  this  system.  There  is  no  limit  to  its  appli- 
cation. 

COUCH  &  SEELEY  COMPANY,  Boston,  Mass.,  announces  that  on  Dec.  15 
an  arrangement  was  concluded  whereby  the  Haines  &  Noyes  Company,  153 
South  Jefferson  Street,  Chicago,  HI.,  become  the  Western  Department  of  the 
former  company.  Commencing  Jan.  i,  Mr.  N.  H.  Holland,  formerly  in  the 
employ  of  the  Iloltzcr-Cabot  Electric  Company,  and  more  lately  consulting 
engineer  for  the  Automatic  Telephone  Meter  Company  and  the  Holmes-Maybcrry 
Company,  will  become  associated  with  the  Couch  &  Secley  Company.  Mr. 
Holland's  technical  knowledge  and  experience  in  telephone  matters  cannot  fail 
to  make  him  a  valuable  assistant  in  the  executive  department  of  this  company. 
The  Couch  &  Seeley  Company  is  much  gratified  at  the  large  increase  in  the 
volume  of  business  being  handled.  It  is  making  a  full  line  of  exchange 
apparatus,  including  both  central  energy  and  magneto  call  equipment,  a  complete 
line  of  interior  inter-communicating  apparatus,  and  a  line  of  telephones  especially 
adapted  to  street  railway  and  police  service. 

THE  CHLORIDE  STOR.\GE  BATTERY  IN  EDISON  STATIONS.— The 
Electric  Storage  Battery  Company,  of  Philadelphia,  has  just  completed  the 
largest  year's  business  in  its  history  and  a  notably  large  amount  of  the  orders 
closed  are  for  installations  for  Edison  stations.  The  New  York  Edison  Company 
has  just  contracted  for  eight  new  batteries  of  its  standard  unit  size,  each 
having  a  capacity  of  8,000  ampere-hours.  With  the  thirteen  installations  already 
in  service  this  makes  twenty-one  chloride  batteries,  having  a  total  capacity  of 
176,000  aiTipere-hours  operated  by  the  New  York  Edison  Company.  This  is  the 
largest  amount  of  storage  battery  operated  by  any  one  company  in  the  world. 
The  Chicago  Edison  Company  has  also  recently  added  three  new  batteries  to  its 
system  and  have  increased  the  capacity  of  its  other  batteries,  making  ten  instal- 
lations with  an  aggregate  capacity  of  108,000  Lmpere-hours.  The  Brooklyn 
Edison  Company  recently  added  two  new  batteries  to  the  six  already  in  service, 
each  consisting  of  8,000  ampere-hour  capacity,  making  a  total  battery  capacity 
for  this  company  of  51,000  ampere-hours. 

SHOW  CASE  LIGHTING  is  a  subject  that  appeals  to  every  merchant  who  de- 
sires the  interior  displays  of  his  goods  to  accord  with  the  impression  his  cus- 
tomers receive  from  well-lighted  windows  and  other  advertising.  With  the 
realization  of  the  need  for  this  form  of  lighting  comes  the  natural  questions 
as  to  methods  for  producing  best  results.  I.  P.  Frink,  rtianufacturer  of  re- 
flectors,, 551  Pearl  Street,  New  York,  has  been  especially  successful  in  this  line 
of  work,  as  the  numerous  large  contracts  will  testify.  Among  these  might  be 
mentioned:  Simpson,  Crawford  Co.,  R.  H.  Macy  &  Co.,  John  Wanamaker,  Lord 
&  Taylor,  New  York  City;  Gimbel  Bios,  and  N.  Snellenburg  &  Co.,  Philadelphia; 
Panton  &  White,  Silbcrstein  &  Bondy,  Duluth;  Hahne  &  Co.,  Newark,  N.  J.; 
Abraham  &  Straus.  Brooklyn,  it  is  but  natural  these  stores  should  adopt  Frink 
reflectors  for  their  case  lighting,  as  they  had  all  shared  in  the  success  of  "The 
Great  Window  Light,"  and  those  with  art  galleries  used  the  same  system  for 
the  artificial  lighting  thereof.  Many  merchants  who  have  been  convinced  of  their 
need  of  improved  lighting  for  floor  and  wall  cases  have  put  the  matter  off  until 
the  holiday  rush  was  over.  This  month  affords  a  convenient  season  for 
installing  fixtures,  and  goods  brilliantly  lighted  will  attract  a  trade  to  whom 
suggestion  is  necessary.  Electrical  engineers  and  contractors  would  do  well 
to  recommend  these  devices,  as  the  Frink  people  are  always  willing  to  suggest 
the  right  reflector  for  results  desired,  and  to  quote  prices  on  application. 

DOUBLEDAY-HILL  ELECTRIC  COMPANY'S  NEW  BUILDING.— After 
Jan.  ist,  the  Doubleday-Hill  Electric  Company,  of  Pittsburg,  will  occupy  its  spa- 
cious new  building,  giQ  Liberty  Avenue,  Pittsburg.  Its  large  and  rapidly 
increasing  business  has  made  more  commodious  quarters  imper.itive,  and  some 
idea  of  the  facilities  now  at  its  disposal  can  be  gained  from  the  fact  that  the 
new  building  measures  23x116  and  is  eight  stories  in  height,  besides  the  base- 
ment. This  is  said  to  be  the  tallest  building  in  the  world  devoted  exclusively  to 
electrical  supplies.  The  salesroom  and  sales  offices  are  located  on  the  first  floor 
where  every  up-to-date  convenience  for  the  display  of  goods  and  transaction  of 
business  is  offered  to  customers.  Immediately  in  the  rear  is  the 
receiving  and  shipping  room.  The  second  floor  is  devoted  largely  to  the  general 
ofiices  of  the  company,  including  the  auditing  and  purchasing  departments, 
lockers  for  the  employees,  etc.  A  large  quantity  of  overhead  material  will  also 
be  stored  in  this  floor.  The  sides  of  the  third  floor  arc  lined  with  bins  extending 
from  floor  to  ceiling,  as  well  as  a  double  row^  of  bins  down  the  center.  These 
contain  broken  packages  of  porcelain,  incandescent  lamps,  switches,  etc.  The 
assembling  room  for  orders  is  conveniently  located  close  at  hand.  The  fourth 
floor  affords  facilities  for  storing  rubber  covered  and  weather  proof  wire  in 
quantities,  also  bins  for  glassware  and  shades.  Lamps  of  all  kinds  in  unbroken 
packages  fill  up  the  fifth  floor.  Prominent  among  these,  of  course,  are  the  A.-B. 
arc  lamps  and  Nernst  lamps.  Large  supplies  of  P.nckard  and  Peerless  incandes- 
cents  are  always  on  hand.  The  sixth  and  seventh  floors  contain  original  packages 
of  sockets,  switches,  receptacles,  tubes,  etc..  and  conauit  and  moulding.  Bat- 
tery supplies  and  fans  (including  "The  Emerson")  are  also  kept  here.  The  entire 
eighth  story  is  given  over  to  the  repair  and  rewinding  department.  The  amount 
of  work  entrusted  to  this  department  has  steadily  increased  since  its  establish- 
ment and  the  new  facilities  placed  at  its  disposal  in  the  way  of  improved  ma- 
chinery and  conveniences  promise  well  for  the  future.  In  the  basement  is  located 
a  generating  plant  for  supplying  the  building  with  light  and  power.  This  con- 
sists of  a  25-hp  double  cylinder  gas  engine  connected  to  a  la^i-kw  generator. 
Cross  arms,  pine  brackets  and  galvanized  wire  are  stored  here  also.  All  goods 
are  received  and  shipped  at  the  rear  of  the  building— a  large  freight  elevator 
affording  communication  between   the  ilifTerent    floors. 


Record  of  Electrical  Patents. 


INllI  I>  SI  All  S  r.MKNTS  ISSUKb  DECEMIIKK  .j.  ivoj. 

[Coiuliictril  by  Win.   A.   Kuitrnliauni,   I'alcnl  Attornry,   140  Nauau   St.,   N.   Y.] 

716.J6J.  TKDl.LKY;  \V.  I.,  linker,  ralncivlllc.  t).  App.  filed  Sept.  JO.  190a. 
'I'lic  trullry  wlirrl  is  conlincd  in  llir  fork  between  apriiig*  in  a  nuiimrr  to 
licrniit    it    10    till    lutrrally. 

716,365.  KLKCTRUAL  COOKING  RANGK  AND  BROILKR;  M.  Hayno. 
Cetiarhtirat,  N.  Y.  App.  tiled  Dec.  ji,  igoi.  The  heating  reaiituncei  arc  of 
■pecial  character  and  arranged  vertically  in  two  planet,  ao  that  a  broiler  cun 
be  inserted  between  iheni  in  11  poniiion  to  u|>ply  the  heat  to  both  aide!  of  the 
niatriiiil  britiK  conked   tininltanronnly. 

7i6,j66.  ELECTRICAL  COOKING  APPARATUS;  M.  Hayno,  Cedarhurat, 
N.  Y,     App.  6lcd  I'cb.   19,  190J.     A  modification  of  the  preceding  invention. 

ri6.]7--  IN'DUCTION  ALTERNATE-CURRENT  METER;  Otto  Titus  Blathy, 
lludapest,  AnstriulinnKary.  App.  tiled  March  ji>.  nn".-.  An  electric  meter 
of  the  induction  type,  with  a  rotating  disk  between  an  upper  and  lower 
niagnelic  core;  the  upper  core  is)  V-shaped  ami  carries  the  voltage  coils;  the 
lower  and  opposing  core  ii  E-shapcd  and  carries  the  current  coil  on  the 
central  stem,  the  other  two  stems  being  opposite  the  legs  of  the  V. 

716,376.  TROLLEY  POLE;  T.  C.  lluder,  St.  Louis,  Mo.  App.  filed  Dec.  18, 
1901.     Three  trolley  wheels  are  mounted  in  a  triangular  frame  pivoted  in  the 
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716.376-    Trolley    Pole, 
harp.     If  one  wheel  strikes  an  obstruction  on  the  wire  the  frame  swings  to 
bring   another    into   position    upon    the    wire    and    thus    avoid    derailing    the 
trolley. 

398.  FUSE;  VV.  L.  R.  Emmet.  Schenectady,  N.  Y.  App.  filed  Aug.  24. 
1898.  The  fuse  is  mounted  under  tension  in  a  chamber  of  such  construction 
that  the  arc  is  ruptured  before  the  ends  of  the  fuse  arc  entirely  with- 
drawn  from  the  chamber 

406.  ELECTRICAL  SWITCH;  A. .11.  Gibbings.  Liverpool.  Eng.  App.  filed 
Dec.  3.  1901.     Details. 

4:1.  ELECTRIC  TRAM  AND  RAILWAY;  R.  Hacking,  Nottingham,  Eng. 
App.  filed  Dec.  13,  1901.  Details  of  a  system  wlicrcby  current  is  succes- 
sively applied  to  the  sections  of  a  supply  conductor  by  the  passage  of  the 
vehicle. 

429-  COMPENSATING  SYSTEM;  J.  F.  Kelly,  Pittsficld,  Mass.  App. 
filed  August  I,  1901.     (See  Current  News  and  Notes.) 

445-  MEANS  FOR  REGULATING  AND  PROTECTING  ELECTRIC 
MOTORS;  R.  Lundcll,  New  York,  N.  Y.  App.  filed  Sept.  20,  1902.  Means 
for  automatically  adjusting  the  field  strength  of  the  motor  at  the  time  the 
armature  circuits  arc  changed  from  series  to  parallel  or  from  parallel  to 
series,  and  for  preventing  an  undue  rush  of  current  at  the  time  such 
changes   are    made. 

460.  MULTIPLE  SWITCHBOARD;  W.  E.  McCormick,  Chicago,  111. 
App.  filed  Aug.   26.   looi.     (See  page  33.) 

47S-  EXTINGUISHING  ELECTRIC  ARCS;  R.  H.  Read,  Schenectady, 
N.  Y.     App.  filed  April  3,  1901.     (.See  Current  News  and  Notes.) 

477-  TROLLEY  GUARD;  P.  M.  Reed,  Paterson,  N.  J.  App.  filed  Oct. 
24,  1902.  A  split  pulley  is  mounted  above  the  main  wheel  and  runs  above 
the  wire;  its  parts  are  carried  on  two  outwardly-opening  spring  arms  which 
have  sufficient  tension  to  keep  the  trolley  in  place,  but  will  open  when 
required  to  remove  the  trolley. 

487.  SOCKET  FOR  INCANDESCENT  LAMPS;  A.  P.  Seymour,  Syracuse. 
N.  Y.    App.  filed  Feb.  4,  1902.     Details 

S06.  ELECTRIC  SWITCH;  G.  H.  Whittingham,  New  York.  N.  Y.  App. 
filed  Jan.  21,  1902.  A  switch  whereby  when  the  connection  with  the  main 
circuit  is  broken  at  one  side  of  the  switch  lor  stopping  or  reversing  the 
motor,  the  armature  and  field  will  remain  closed  and  will  not  be  opened 
except  when  the  motor  circuit  contact  blades  are  about  to  enter  the  main 
terminals  on  the  opposite  side  of  the  switch;  this  gives  the  armature  time 
to  slow  down  before  the  armature  and  field  circuit  are  broken,  thereby 
avoiding  arcing. 

540.  SWITCHING  APPARATUS  FOR  ALTERNATING  CURRENT;  E. 
M.  Hewlett,  Schenectady,  N.  Y.  App.  filed  Nov.  21,  1900.  The  combination 
of  an  alternating  current  circuit,  of  a  high  potential  circuit  breaker  there- 
for, an  electric  control  circuit  for  tne  circuit  breaker,  devices  responsive  to 
overload  in  the  system  governing  said  control  circuit,  and  a  relay  also  gov- 
erning said  circuit,  having  one  member  responsive  to  line  current  and  the 
other  to  line  potential. 

559-  DEPOSITION  OF  METALS  ON  EARTHENWARE  ARTICLES;  G. 
W.  Laybourn,  Stoke-upon-Trent,  Eng.  App.  filed  June  17,  1902.  Consists  in 
steeping  the  article  in  water,  applying  to  it  an  electrical  conducting  medium 
and  then  depositing  the  metal  on  the  article  by  electrolysis. 

.562.  RAILWAY  SIGNALING  bYSTEM;  W.  Locke.  Troy,  N.  Y.  App. 
filed  Feb.  20.  1902.  An  arrangement  of  track  circuits  and  apparatus  in  a 
block  signalling  system. 

,578-  ELECTRIC  LAMP  SOCKET;  C.  D.  Piatt.  Bridgeport.  Conn.  App. 
filed  Aug.  20,  1901.  A  pull-socket  having  a  rotary  ratchet  and  circuit  con- 
troller. 

583.  CURRENT  INTERRUPTER;  William  Scheidel.  Chicago,  III.  App.  filed 
Aug.  29,  1902.  An  electrolytic  current  interrupter  of  the  Wehnelt  form 
with  improvements  designed  to  prevent  frothing  of  the  electrolyte  and 
permitting    ready    adjustment. 
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,584.  CURRENT  INTERRUPTER;  Carl  Oicar  Schneider.  Chicago,  III. 
.Ap|).  fileil  June  14.  igoj.  An  electrolytic  interrupter  of  the  Wehnrlt  type 
with  mrana  fur  niainlnlning  a  uniloriii  area  of  cxpuiure  of  the  anode  utirfacr. 
and    varying    the    auinr    at    will. 

,643.  JUNCTKlN  BOX;  (.  >..  M.  Miller.  Newton.  MaH.  App.  filed 
March  .;,  1901.  The  knock'<iut  diaphragms  arc  formed  by  making  oppos- 
ing deprcHlunn  In  the  wall  of  the  box. 

,649.  CIRCUIT  BREAKER;  E.  A.  Stevens,  Chicago,  III.  App.  filed  July 
19,    igoi.      Details. 

653.  BALANl  EDCIRt  UIT  INDUCTION  CtJlI.;  J.  P.  Alexander.  Jscic 
son.  Tcnn.     App.  filed  March  21.  1H9H.     (See  Current  Newt  and  Noim.) 

654.  CABLE  HANGER;  P.  II.  Auxer.  Cleveland,  O.  App.  filed  May  j», 
igoi.     Details. 

656.  ELECTRIC  BATTERY  COMPOUND;  G.  Basledo.  Brooklyn.  N.  Y. 
App.  filed  May  28.  1902.  Dilute  -luliiburic  acid,  15  pounds;  nitric  ,icid,  50 
drams,  and  l>i»nlphale  of  mercury,  1  ounce. 

663.  PROCESS  OF  PREPARING  STORAGE  BATTERY  PLATES;  R. 
C.  Browne,  and  F.  Balch,  Salem,  Mass.  App.  filed  April  21,  1902.  The 
raw  plates  are  steeped  in  a  solution  made  by  adding  potassium  nitrate  to 
heatr<l  sulphuric  acid  and  cooler  water  added  to  the  latter. 

762.  ELECTRIC  BAIIERY;  G.  Rosset,  Paris,  France.  App.  filed  Feb. 
ao,  1901.     Cupric  acid  is  used  as  the  depolarizing  agent. 

771.  MULTIPLEX  TELEGRAPHY;  H.  Shoemaker,  Philadelphia,  Pa.  App. 
filed  Feb.  25,  1901.  The  invention  involves  various  features  of  construc- 
tion affording  synchronous  movenienis  to  all  parts  along  the  line  and  an 
automatic  correcting  device  in  each  station. 

779.  TELEPHONE  TRANSMITTER  CIRCUIT;  A.  B.  Stetson,  Maiden, 
Mass.     App.  filed  June  6.   1902.     (Sec  page  33.) 

789.  MANUFACTIJRING  CHLORATES;  Richard  Threlfall,  Birmingham. 
England,  .^pp.  filed  May  2,  1902.  The  electrolyte  is  subjected  to  unequal 
electrolytic  action  at  the  anode  and  main  cathode,  the  action  of  the  anode  be- 
ing greater;  the  excess  of  current  is  diverted  to  a  subsidiary  vessel  producing 
therein  an  alkaline  solution  and  at  the  same  time  a  corresponding  amount  of 
chlorine  in  the  main  electrolyte. 

801.  ELECTRIC  BELL;  F.  W.  Wood,  Newport  News.  Va.  App.  filed 
Sept.  2.  1902.  The  hammer  actuating  mechanism  is  inclosed  in  a  water- 
tight casing. 
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716.398. — Fuse. 

716.802.  TELEPHONE  SYSTEM;  W.  C.  Wright,  Amarillo.  Tex.  App.  filed 
Jan.   29.   1902.      (See  page  33.) 

716,804.  APPARATUS  FOR  PRODUCING  CAUSTIC  SODA  BY  ELECTRO- 
YLSIS;  Edward  A.  Allen,  Rumford  Falls,  Me.,  and  Hugh  K.  Moore,  Lynn. 
Mass.  App.  filed  Dec.  27.  1898.  The  main  features  are  in  the  use  of  a  ver- 
tical diaphragm  of  non-conducting  material,  on  the  outside  of  which  is  the 
cathode,  consisting  of  a  mattress  made  up  of  a  plurality  of  layers  of  wire  cloth 
or  a  bed  of  steel-wool  forming  a  comparatively  thick  sponge;  and  an  anode 
consisting  of  a  plurality  of  gas  carbons  cast  in  a  lead  supporting  plate. 

716,833.  METHOD  OF  BREAKING  ELECTRIC  CURRE'NTS;  W.  L.  R. 
Emmet,  Schenectady,  N.  Y.  App.  filed  Aug.  24,  1898.  (See  Current  News 
and  Notes.) 

716,844.  BATTERY  INSTALLATION;  S.  Lake,  liridgeport.  Conn.  App.  filed 
May  4,  1902.  The  battery  carried  by  a  submarine  boat  is  placed  in  a  sealed 
compartment  which  is  fitted  with  means  for  discharging  gases  generated  by 
the  batteries  outside  of  the  boat  and  for  maintaining  a  predetermined  at- 
mospheric pressure  within  the  compartment  without  the  introduction  of  ex- 
ternal air. 

716.848.  MODE  OF  EXTINGUISHING  ELECTRIC  ARCS;  R.  H.  Read, 
Schenectady.  N.  Y.  App.  filed  April  3.  1901.  (See  Current  News  and 
Notes.) 
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South  Sea  Cables. 

Congratulations  have  been  deservedly  won  by,  and  are  heartily  due 
to,  the  management  of  the  Commercial  Pacific  Cable  Company,  on  the 
completion  of  the  first  section  of  their  system,  reaching  Honolulu. 
Next  comes  Manila  in  July,  and  soon  thereafter  China.  We  can  only 
regret  that  Mr.  Mackay  is  not  alive  to  share  with  his  son,  Mr.  George 
Gi  Ward,  and  other  leaders  in  the  enterprise,  this  successful  fruition 
of  part  of  their  plans,  which  mean  so  much  in  the  furtherance  of 
American  enterprise  and  commerce  in  the  Far  East.  Whatever  pub- 
lic memorial  his  family  may  hereafter  elect  to  raise  to  his  memory, 
Mr.  Mackay  has  certainly  created  for  himself  a  great  monument  in 
his  Atlantic  and  Pacific  cable  .systems,  linked  by  land  lines,  and 
touching  the  Empire  of  Germany,  in  Europe,  on  the  one  hand,  and  the 
Celestial  Kingdom  on  the  other.  Given  the  possession  of  great 
wealth,  few  men  have  been  able  to  employ  it  so  advantageously  as  did 
he  for  the  benefit  of  the  race  and  especially  for  the  peaceful  develop- 
ment of  American  enterprise.  Such  a  great  work  could  not  be  carried 
out  except  with  the  aid  of  loyal,  enthusiastic  and  intelligent  advisers, 
and  to  these  we  beg  to  tender  our  sincere  and  cordial  felicitations. 
They  have  done  wisely  and  well,  and  we  trust  that  all  their  bold, 
well-conceived  plans  will  soon  be  carried  out  to  the  letter.  No  South 
Sea  "bubbles"  are  these,  but  golden  links  with  the  Asian  shores, 
where  lies  so  great  a  part  of  our  national  destiny. 
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The  Washington  Convention  of  the  American  Association 
FOR  the  Advancement  of  Science. 

The  convention  last  week,  in  Washington,  of  the  A.  A.  A.  S.  was, 
on  the  basis  of  attendance,  very  successful.  The  numerical  strength 
of  the  gathering  was  in  the  neighborhood  of  1,400,  and  the 
communications  presented  aggregated  more  than  500.  This 
necessitated  the  subdivision  of  the  papers  into  definite  groups ;  so 
that,  at  any  one  time,  there  were  generally  half  a  dozen  different  com- 
munications being  presented  to  the  various  sections.  Under  such  con- 
ditions the  Baconian  limitation  of  a  body  being  capable  of  situation  in 
only  one  place  at  any  one  time  is  severely  felt.  Under  this  condition 
there  is  a  crying  necessity  for  some  system  whereby  publicity  in  print 
may  be  given  to  papers,  but  we  regret  to  say  that  no  provision  what- 
ever had  been  made  to  this  end.  Some  hope  of  an  improvement  over 
past  conditions  in  this  respect  was  awakened  by  the  conduct  of  the 
Pittsburg  meeting,  but  the  secretariat  at  Washington  relapsed  into  its 
normal  state  of  inefficiency,  with  the  consequence  that  most  of  the 
papers  presented  might  almost  as  well  never  have  been  rewritten. 
Until  the  American  Association  for  the  Advancement  of  Science  or- 
ganizes a  permanent  secretariat  under  a  management  similar  to  that 
of  our  professional  societies,  it  will  continue  to  remain  a  neglible 
factor  in  scientific  advancement,  and  to  occupy  its  present  position  of 
deplorable  inferiority  with  respect  to  similar  bodies  abroad. 


The  presidential  address  by  Professor  Newcomb  before  the  Astro- 
nomical and  Astrophysical  Society  of  America  contained  much  matter 
of  interest  to  the  physicist.  Among  the  topics  discussed  was  the 
mystery  of  the  apparent  emanation  of  nebulous  matter  from  the  re- 
cently-born star.  Nova  Persei,  that  became  visible  to  the  inhabitants 
of  our  world  between  February  19  and  21,  1901,  or  less  than  two  years 
ago.  It  was  shown  that  the  distance  of  this  star  from  the  earth  was 
probably  very  great,  probably  many  times  as  great  as  the  nearest 
fi.Kcd  star,  with  its  four  and  a  half  years  of  light-speed  interval.  But 
the  rate  of  development  ol  nebular  emission  from  Nova  Persei  during 
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tlic  two  years  since  its  iippcuraiicr  li:is  l)ccn  )|iiito  ii|i])icciii|jlr  iii  ili 
inension  as  seen  l)irou({li  telescopes.  .\t  the  nearest  possible  distance 
of  the  Nova,  this  represents  an  enormous  velocity  of  emanation  or 
propaiiation.  It  hail  been  suggested  that  the  visible  c\pansit)ii.or  the 
Nnvn  might  be  some  function  of  luminosity,  spreading  out  in  all  di- 
rections fron)  the  star  with  the  velocity  of  light,  or  186,000  miles  per 
second  l^oo.cxm  kilometers  per  second).  This  enormous  velocity, 
however,  was  shown  to  be  too  small  to  account  for  the  dimensions  ni 
the  nebulous  emanation  at  successive  periods  of  its  observed  develop- 
ment. Moreover,  the  outline  of  the  nebula  was  not  sharply  spherical, 
as  the  light-speed  theory  woidd  entail.  The  emission  extended  some- 
what raggedly  in  difTerent  directions.  Consequently,  it  would  seem 
that  agencies  are  at  work  in  the  visible  universe  acting  with  velocities 
that  may  be  many  times  greater  than  that  of  light. 


In  Physics,  one  of  the  most  important  papers  was  on  the  pressure  of 
radiation,  by  Profs.  E.  F.  Nichols  and  G.  F.  Hull.  It  has  been  known 
since  the  days  of  Maxwell  that  light  should  exert  a  pressure  in  the 
direction  of  its  propagation,  so  that  a  beam  of  light  may  be  said  to 
try  and  push  its  way  into  the  thing  on  which  it  f;ills.  When  we  say 
that  a  ray  of  light  strikes  an  object  there  is  a  certain  arm  unit  of  ap- 
positeness  in  the  expression.  The  push  ol  citlicr  luminous  or  non- 
luminous  radiation  is  equal  in  baries  to  tlu'  \<ilnnutric  radiation  energy 
in  ergs  per  cubic  centimetre.  A  number  of  experimenters  have 
searched  for  this  radiation  pressure.  Crookes  tried  to  measure  the 
pressure  e.xcrted  by  a  beam  of  light  upon  a  vane  suspended  in  an  ex- 
hausted receiver.  But  the  thermo-dynamic  action  of  the  residual  gas 
in  the  chamber  completely  masked  the  effect  sought.  He  tried  to  make 
a  radiobarometer  and  discovered  the  radiometer  instead.  For  years, 
the  push  of  radiant  energy  has  been  obscured  by  the  radiometer  action 
,-;f  vacuum  tubes,  and  the  experimental  determination  has  been  ren- 
dered very  difficult  by  the  inlerference  of  residual  gas-action  on  the 
suspended  vane  submitted  to  the  radiant  beam.  Nevertheless,  there 
has  been  a  general  belief  that  the  effect  existed,  and  its  existence 
did  not  even  depend  upon  the  truth  of  the  electromagnetic  theory  of 
light.  That  theory  analyzed  and  accounted  for  the  push ;  but  any 
reasonable  mechanical  theory  of  wave  propagation  necessitates  the 
admission  of  radiant  push. 


In  the  case  of  the  experiments  described  before  the  section,  a  pair 
of  spectacle  vanes  w-ere  suspended  by  a  quartz  fibre  in  a  jar  provided 
with  windows  in  such  a  manner  that  the  deflection  of  the  vanes  and 
twist  of  the  fibre  could  be  measured  at  any  time,  while  a  beam  of  arc 
light  was  allowed  to  fall  on  one  vane.  The  deflection  was  measured 
both  as  a  function  of  time  and  as  a  function  of  gas-pressure  in  the 
jar.  It  was  found  that  the  gas-action  was  at  some  pressures  with 
the  beam  of  light  and  at  other  pressures  a'gainst  it;  so  that  at  two 
particular  pressures  or  degrees  of  vacuum  the  resultant  gas-action 
was  nil.  By  selecting  the  more  convenient  of  these  two  pressures  of 
no  gas  effect  (16  mm.  of  mercury  or  about  i-5oth  atmosphere)  and 
working  at  this  exhaustion,  the  true  radiant  push  could  be  observed. 
As  a  still  further  precaution,  since  the  gas  push  increases  with  time, 
while  the  radiant  push  commences  at  full  strength,  the  measurements 
were  made  ballistically,  by  allowing  the  beam  to  strike  the  vane  for 
only  six  seconds  at  a  time  and  measuring  the  resulting  throw  of  the 
suspended  system.  In  this  ingenious  way  the  observed  radiant  push 
was  found  to  be  within  about  one  per  cent,  of  the  calculated  push. 
Tht  magnitude  of  the  push  is,  of  course,  quite  small,  being  only  a  few 
microbaries  in  fairly  strong  arc  light.  One  of  the  applications  of  this 
principle  of  radiant  push  was  exhibited  experimentally  by  the  authors 
of  the  paper  in  the  form  of  a  miniature  comet's  tail.  It  has  been 
shown  at  various  times  in  the  past  that  since  the  surface  area  of  a 
mass  of  matter  increases  as  the  matter  becomes  more  finely  divided, 
there  must  be  a  certain  limiting  size  of  material  particles  at  which  the 


radiant  push  of  the  sun  on  their  surface  \»  greater  than  the  gravi- 
tational pull  on  their  mass.  Below  this  size,  material  particles  would 
move  away  froni,  or  be  seemingly  rejielled  by,  the  sun.  (■onscquently, 
since  comets  carry  their  tails  behind  their  backs  when  advancing 
toward  the  sun,  and  before  their  faces  when  receding  from  him,  it  has 
been  supposed  that  this  repulsion  of  the  sun  for  the  tails  was  due  to 
radiant  luish  on  the  extremely  tenuous  caudal  matter. 


A  sort  of  hourglass  vacuum  tube  was  exhibited  which  contained 
some  carbon  sponge  dust  of  particles  only  one  or  two  microns  in  di- 
ameter, the  chambers  having  been  very  carefully  exhausted  to  as  a 
high  a  vacuum  as  possible.  When  the  dust  was  allowed  to  fall  from 
the  upper  to  the  lower  chamber  in  a  powerful  arc-light  beam,  the 
larger  particles  were  seen  to  fall  vertically;  while  the  finer  ones  fell 
out  of  plumb,  and  away  from  the  light.  The  angle  of  deviation  was 
stated  to  be  about  that  to  be  expected  on  the  radiant  push  hypothesis. 


The  Wireless  Telegraph  Situation. 

The  recent  work  (jf  Marconi  has  raised  his  transatlantic  experi- 
ments \n  the  dignity  of  a  serious  tlemonstration.  That  their  char- 
aitir  lias  been  conclusive  to  a  degree  not  shared  by  the  experiments 
of  a  year  ago  is  to  be  attributed  to  material  improvements  in  the  re- 
ceiving apparatus  and  more  especially  to  the  more  adequate  energy 
utilized  in  the  transmission.  The  cruise  of  the  Carlo  Alberto  last 
summer  gave  full  warrant  for  the  reasonable  expectation  of  readable 
messages  across  the  Atlantic  whenever  the  work  was  attempted  with 
adequate  sending  and  receiving  apparatus.  In  a  few  days  another  at- 
tempt to  increase  the  working  radius  of  action  will  be  made  from  the 
Marconi  station  at  Wellfieet,  Mass.,  with  every  expectation  of  suc- 
cess. Transatlantic  wireless  telegraphy  must  now-  be  regarded  as  an 
accomplished  fact,  and  must  be  reckoned  with  seriously  as  such.  Its 
possibilities  and  limitations  have  yet  to  be  discovered.  We  earnestly 
hope  in  this  connection  that  the  inquisitive  Mr.  Maskelyne,  who  in- 
dustriously kept  tab  on  the  cruise  of  the  Carlo  Alberto,  has  not  de- 
serted his  post.  His  record,  although  disputed  with  some  acerbity, 
did  go  far  toward  convincing  doubting  minds  of  the  tremendous  pos- 
sibilities of  the  art.  It  was  distinctly  more  satisfactory  than  any 
report  coming  wholly  froin  interested  parties  could  be  and  it  fur- 
nished, moreover,  information  regarding  the  diflficulties  to  be  sur- 
mounted which  the  Marconi  Company  could  not  reasonably  be  ex- 
pected to  be  made  public.  It  furnished,  too,  a  datum  line  from  which 
to  measure  present  and  future  improvements,  a  thing  of  itself  most 
useful  and  desirable. 


For  instance,  it  now  appears  that  the  speed  of  transmission  of  mes- 
sages is  reasonably  high,  and  can  doubtless  be  pushed  higher.  It  was 
not  to  be  expected  that  in  the  experimental  sending  to  the  Carlo 
Alberto  speed  would  be  pushed  to  the  limit  or  anywhere  near  it.  The 
point  to  be  demonstrated  was  distance,  and  for  the  time  being  speed 
was  a  non-essential.  A  profoundly  interesting  part  of  the  record  then 
obtained  was  the  apparent  advantage  of  sending  at  night,  but  what- 
ever may  have  been  the  cause  of  this,  the  difficulty  seems  now  to  have 
been  in  great  measure  overcome,  since  the  recent  work  is  reported  to 
have  been  done  in  full  daylight.  On  the  other  hand,  this  raises  the 
question  whether  the  previous  difficulty  in  daylight  sending  may  not 
have  to  be  charged  to  the  secondary,  perhaps  meteorological,  condi 
tions  rather  than  to  the  intrinsic  effect  of  sunlight  suggested  by 
Marconi.  There  are  numberless  questions  of  this  kind  that  must  arise 
in  practical  working  and  which  can  only  be  settled  by  considerable  ex- 
perience. The  relation  of  wireless  telegraphy  to  the  world's  cable  sys- 
tems seems  to  be  an  indeterminate  quantity  as  yet,  but  as  Marconi  has 
pointed  out,  the  wireless  plant  has  so  immense  an  advantage  in  the 
matter  of  fixed  charges  that  it  will  constitute  itself  a  very  wholesome 
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competitor,  even  if  it  should  prove  to  be  more  erratic  in  its  working. 
And  competition,  modern  American  practice  to  the  contrary  notwith- 
standing, is  a  good  thing.  But  really  it  seems  to  us  that  transatlantic 
wireless  telegraphy  is  less  important  than  the  fasier  and  less  sensa- 
tional task  of  keeping  in  constant  touch  with  vessels  even  a  few  hun- 
dred miles  from  the  coast.  This  is  now  in  theory  a  commonplace 
affair,  but  it  is  far  from  being  worked  to  its  full  value.  We  should 
much  like  a  record,  not  of  the  messages  thus  sent,  but  of  those  which 
have  failed  to  get  through.  It  seems  more  than  likely  that  in  this  case 
lack  of  power  is  at  the  bottom  of  the  difficulty,  just  as  it  has  been  with 
the  attempts  at  using  portable  wireless  telegraph  sets  for  military 
purposes.  This  important  use  of  the  system  seems  to  have  made  sin- 
gularly little  headway,  and  so  far  as  we  have  learned,  has,  save  ex- 
perimentally, scored  a  long  series  of  abject  failures. 


In  any  event  the  big  work  now  fairly  under  way  raises  more  stren- 
uously than  ever  the  question  of  possible  interference,  its  remedies 
and  regulation.  Syntonic  working  seems  as  yet  to  have  made  little 
appreciable  progress;  and  what  is  going  to  happen  if,  for  instance,  Mr. 
Tesla  cuts  loose  with  his  big  plant  on  Long  Island  in  a  determined 
attempt  to  open  communication  with  Manila?  There  is  certainly  no 
reasonable  excuse  for  interfering  with  his  right  as  a  good  American 
citizen  to  use  the  air,  about  the  only  common  property  left  us,  for 
experiments  of  obvious  and  practical  importance.  Yet  if  he  chanced 
to  open  fire  on  the  ether  at  the  time  when  Marconi  was  launching  ex- 
pressions of  cordial  regard  at  the  distinguished  Ahkund  of  Swat, 
trouble  would  very  probably  ensue.  The  question  is  not  at  all  to  be 
taken  lightly,  for  it  deals  with  very  probable  conditions.  It  seems  to 
us  that  the  Kaiser's  call  for  international  discussion  and  regulation 
of  the  whole  question  was  most  pertinent.  Unless  something  of  the 
kind  is  undertaken  there  is  certain  to  be  vexatious  interference  and 
venomous  litigation,  and  we  can  imagine  no  cause  more  likely  to 
require  two  or  three  generations  for  its  settlement  than  an  action  aris- 
ing from  an  etheric  collision  with  a  full  line  of  expert  testimony  on 
each  side.  The  French  Spoliation  Claims  would  be  a  police  court 
case  compared  with  it.  If,  as  now  seems  likely,  the  world  is  to  be 
dotted  with  wireless  stations  employing  divers  systems  and  all  work- 
ing in  a  common  medium,  there  must  be  something  more  direct  and 
effective  than  ordinary  legal  methods  applied  to  its  regulation,  and  a 
full  international  discussion  would  go  far  toward  clearing  the  air — 
not  to  say  the  ether.  One  thing  at  all  events  is  assured,  that  Marconi 
has  scored  a  most  notable  success  even  now,  and  what  he  may  do 
later  is  hardly  to  be  predicted.  He  is  certainly  doing  honor  to  the 
noble  heritage  which  has  come  down  to  him  from  a  long  list  of  illus- 
trious Italian  men  of  science,  and  his  country  and  the  world  may  well 
be  proud  of  his  achievements. 


Some  Limitations  of  Water  Power. 

The  tremendous  growth  of  power  transmission  in  the  last  few  years 
•has  compelled  public  admiration,  and,  in  addition,  has  tended  to  blind 
the  public  to  some  of  the  difficulties  in  the  water  power  situation. 
Most  of  the  power  transmission  thus  far  undertaken  has  been  com- 
mercially successful,  but  this  has  been  due  rather  to  the  inability  of 
hazardous  schemes  to  get  upon  their  feet,  than  to  the  inherent  cheap- 
ness of  water  power.  A  half  century  ago,  when  fuel  was  costly  on 
account  of  lack  of  transportation  and  engines  required  double  the 
amount  of  steam  required  in  present  practice,  the  development  of 
water  power  saw  its  palmiest  days.  Investments  were  made  on 
propositions  that  to-day  could  not  raise  $15  on  the  street,  and  some 
that  promised  well  stand  to-day  burdened  by  a  weight  of  fixed  charges 
that  would  stagger  any  new  enterprise.  It  is  a  fact  well  known  to  prac- 
tical engineers  that  many,  perhaps  most,  of  the  older  water-power 
developments  of  New  England  actually  represent  an  investment  that 
if  honestly  charged  against  them  would  not  permit  them  to  sell  power 
in  competition  with  a  steam  plant.     There  may  be  behind  them  a 


record  of  profit  and  loss  accounts  and  reorganizations  that  enable  the 
present  owners  to  show  a  profit,  but  the  whole  proposition  is  intrin- 
sically uncommercial.  On  the  other  hand,  the  claims  made  by  steam 
engineers,  especially  those  based  on  mill  practice,  must  be  received 
with  great  caution  as  a  basis  of  comparison.  Absurd  claims  are  often 
made  in  behalf  of  both  steam  and  water,  and  a  brief  analysis  of  the 
present  situation  may  be  not  without  value. 


To  begin  with,  water  power  presents  the  unusual  feature  of  nearly 
fixed  cost  irrespective  of  output,  so  far,  at  least,  as  the  generation  of 
electricity  goes.  It  seldom  pays  to  develop  a  stream  partially,  and 
when  the  property  is  secured  and  the  hydraulic  development  made, 
the  cost  of  running  is  about  the  same  for  all  loads  extending  over 
the  same  number  of  hours  per  day.  Hence  water  power  is  cheap, 
other  things  being  equal,  when  it  can  be  fully  utilized  all  the  time,  and 
dear  when  the  load  factor  is  poor.  If  a  water  power  is  bought,  or 
water  is  rented  on  the  basis  usual  in  the  hide-bound  old  plants  built 
for  running  mills,  the  price  is  simply  ruinous,  so  far  as  electric  gen- 
eration is  concerned.  And  unless  the  power  is,  humanly  speaking, 
absolutely  continuous,  its  value  for  electrical  purposes  is  greatly  re- 
duced, since  the  plant  then  has  to  carry  the  burden  of  a  complete 
steam  reserve.  We  could  mention  a  number  of  electrical  plants  using 
water  power  in  which  the  cost  per  horse  power  is  demonstrably  higher 
than  it  would  be  with  a  good  modern  steam  plant — not  one  of  the 
mill  plants  estimated  on  paper  or  operated  wholly  in  the  bookkeeping 
department — but  such  plants  as  one  actually  finds  in  electrical  service. 
More  than  this,  we  have  seen  plants  go  to  an  expense  for  storage  and 
auxiliary  plants  to  enable  a  water  power  to  be  fully  utilized  that  en- 
sured a  net  yearly  loss  over  a  straight  steam  plant.  And  this  is  the 
case  with  coal  at  normal  prices  for  points  not  near  the  mines,  so  that 
a  portion  of  it  would  be  doubly  true  for  districts  where  cheap  coal  or 
cheap  fuel  oil  can  be  obtained.  The  moral  is  that  in  going  ahead 
with  a  water  power  proposition  one  should  exercise  the  greatest  cau- 
tion in  making  sure  of  the  exact  conditions  of  flow  and  the  economies 
of  the  fuel  situation  present  and  future. 


The  reverse  of  the  bill  is  the  great  uncertainty  as  to  the  real  cost  of 
steam  power,  not  the  cost  figured  in  the  designing  engineer's  notebook 
or  from  the  ledger  in  the  first  year  of  operation,  but  from  the  grim 
total  that  piles  up  as  the  average  of  a  decade.  We  constantly  hear 
of  plants  in  which  the  cost  per  kilowatt-hour  is  almost  any  small 
fraction  of  a  cent,  but  we  know  well  the  items  that  have  been  dropped 
out  of  sight,  and  it  is  dollars  to  pennies  that  within  twenty  years 
the  whole  plant  will  be  reorganized  and  the  cost  charged  up  to  im- 
provements and  covered  by  an  increase  in  capitalization.  A  sinking 
fund  is  almost  an  unknown  quantity  in  the  finances  of  electric  plants, 
and  while  it  is  true  that  a  sinking  fund  cannot  easily  be  applied  to  the 
meeting  of  material  obligations  that  mature,  not  at  any  fixed  time, 
but  as  tlie  art  changes,  the  case  demands  for  that  reason  a  far  larger 
allowance  for  the  changes  that  inevitably  come.  Moreover,  it  looks 
at  present  as  if  in  the  future  cheap  fuel  was  to  be  classed  as  an 
"iridescent  dream."  With  the  coal  supply  demonstrably  in  the  hands 
of  a  virtual,  if  not  a  formal,  trust,  and  the  fuel  oil,  save  in  a  few 
isolated  producing  districts,  absolutely  in  the  hands  of  a  close 
monopoly  that  does  not  scruple  to  keep  its  prices  on  the  heels  of  coal, 
it  will  be  far  safer  to  look  forward  to  $S  steam  coal  than  to  exhaust- 
less  culm  piles  to  be  had  for  the  asking.  This  is  the  menace  that 
makes  reckoning  on  steam  power  a  trifle  uncertain.  Every  rise  in 
the  price  of  fuel  gives  water  power  an  advantage,  and  a  good  fall 
well  utilized  cannot  be  brought  to  the  verge  of  ruin  at  the  will  of  a 
group  of  coal  barons  on  strikers.  Many  a  small  electric  plant  is  hard 
pushed  this  winter,  and  more  than  one  will  go  to  the  wall,  but  the 
chap  who  is  running  on  water  can  afford  (o  sit  by  and  grin.  Intrin- 
sically, water  power  has  some  serious  elements  of  uncertainty,  but 
once  acquired  it  is  a  permanent  asset  through  cheap  coal  and  dear 
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American   Appoljitmciit   for   IMof.  J.  .1.  1  homson. 

Every  American  interested  in  physical  sciencr  will  be  inttnsicil  lo 
learn  that  another  ureat  IjirIIsIi  scientist  has  ilccidcd  to  accept  an 
invitation  from  the  United  States.  Prof.  Joseph  John  Thomson, 
D.  Sc,  V.  R.  S.,  iWi),  for  the  last  eighteen  years  Cavendish  Professor 
of  K.xperiinental  l'liy>ics  at  CambridRe  University,  England,  was  ap- 
pointed this  week  by  the  Trustees  of  Columbia  University  head  of  the 
Department  of  Physics,  to  succeed  the  late  O^den  Nicholas  Hood. 

Prof.  Tliomson  was  born  at  Manchester  in  1856,  and  attended 
Owens  College  and  Trinity  College,  Cambridge.  At  Candiridge  he 
was  Second  Wrangler  anil  Second  Smith's  Prizeman  in  1880,  Fellow 
of  Trinity  College  in  1881,  lecturer  in  1883,  and  President  of  the 
Cambridge  Philosophical  Society  in  1894.  In  1896  he  was  elected 
President  of  Section  A  of  the  British  Association  and  is  a  member  of 
the  Athena:um  and  Saville  clubs.  His  recent  work  in  the  investigation 
of  atoms  and  molecules,  and  their  relation  to  electrical  charges,  is 
fresh  in  the  mind  of  the  public.  Prof.  Thomson  not  long  ago  ac- 
cepted an  invitation  to  give  a  scries  of  lectures  at  ^'ale,  as  noted  in 
these  pages. 

The  Trustees  voted  to  designate  the  physical  laboratories  for  re- 
search work  by  the  name  of  the  Phoeni.x  Physical  Laboratories,  in 
memory  of  Stephen  Whitney  Phoenix,  of  the  class  of  '59,  who  left  a 
large  sum  to  the  University  several  years  ago  for  physical  research. 


December  Meeting  of  the  A.  I.  E.  E.  in  Chicago. 

The  Chicago  members  of  the  American  Institute  of  Electrical  En- 
gineers met  in  Chicago  on  Tuesday  evening,  December  30,  to  discuss 
the  subject  of  "Braking  and  Traction  Brakes."  The  paper  by  R.  A. 
Parke  on  "Railroad  Car  Braking,"  was  read  by  T.  P.  Gaylord  in  ab- 
stract. The  paper  by  J.  D.  Kciley  on  "Some  Brake  Tests  and  De- 
ductions Therefrom,"  was  read  in  abstract  by  B.  J.  Arnold.  Mr. 
Gaylord,  at  the  close  of  his  reading,  called  attention  to  the  neces- 
sity for  larger  motor  equipments  for  electric  brakes,  where  the  motors 
were  used  as  generators,  and  said  that  complaints  from  electric 
brakes  were  likely  to  be  due  to  having  a  too  small  motor  equipment 
designed  only  to  be  used  for  accelerating  and  propelling  the  car. 

B.  J.  Arnold,  at  the  close  of  his  reading,  spoke  ot  the  tests  which 
he  made  about  a  year  ago  on  comparative  steam  and  electric  trac- 
tion, in  which  a  negative  acceleration  or  braking  at  the  rate  of  three 
miles  per  hour  per  second  was  obtained  in  a  few  instances. 

J.  R.  Cravath  called  attention  to  the  fact  that  it  is  only  very  re- 
cently that  interurban  roads  have  felt  the  necessity  of  increasing  the 
rate  of  braking  common  in  ordinary  fervice  stops.  Recently  he  had 
known  at  least  one  high-speed  interurban  road  upon  which  the 
regular  schedules  would  be  so  fast  as  to  call  for  a  rate  of  braking 
almost  equal  to  an  emergency  stop.  The  question  had  come  up  how 
to  accomplish,  with  an  ordinary  straight  air  brake,  what  a  Westing- 
house  automatic  high-speed  brake  does  in  applying  the  brakes  with 
high  brake-shoe  pressure  at  first  and  gradually  reducing  this  pressure 
to  compensate  for  the  increase  in  brake-shoe  friction  at  the  lower 
speeds.  In  one  case  he  believed  it  was  proposed  to  accomplish  this 
by  teaching  the  motormen  to  apply  the  brakes  with  high  pressure  at 
first  and  gradually  decrease  this  pressure  as  the  car  lowered  its 
speed.  This  would  call  for  considerable  skill  on  the  part  of  the 
motorman,  but  much  judgment  is  required  by  him  anyway,  with  a 
modern  interurban  straight  air  brake  apparatus,  because  the  storage 
reservoir  pressure  is  usually  much  greater  than  could  be  let  into  the 
brake  cylinder  without  sliding  the  wheels.  Care  is  thereofore  re- 
quired in  every  application  of  the  brakes. 

An  informal  discussion  followed,  which  was  taken  part  in  by  a 
number  of  members,  on  the  recently  exploited  apparatus  for  increas- 
ing the  coefficient  of  friction  between  the  wheels  and  rails  by  means 
of  magnetism,  thereby  increasing  the  possible  rate  of  braking  on  a 
slippery  track. 

E.  B.  Clarke  described  briefly  the  braking  precautions  on  an  ore- 
carrying  machine  in  the  Illinois  Steel  Company's  plant,  of  which  he  is 
electrical  engineer.  This  machine  had  air,  electric  and  hand  brakes. 
There  had  been  some  trouble  with  broken  axles  that  he  had  suspected 
was  due  to  the  use  of  the  electric  brake  and  inquired  w^hether  trouble 
from  this  source  had  been  e.xperienced  in  railway  work.  None  of  the 
members  seemed  to  have  heard  of  any  unusual  trouble  of  this  kind 
on  roads  employing  the  electric  brake. 

The  question  of  the  rapidity  of  action  of  the  Westinghouse  quick- 
acting  automatic  air  brakes  on  long  trains  came  up.     R.  H.  Pierce 


spiikc  of  some  apparatus  which  he  knew  of  a  number  of  years  agn,  inr 
applying  the  air  brakes  under  all  the  cars  of  the  train  simultaneously, 
by  means  of  clcclricity.  H.  J.  Arnold  told  of  tests  which  he  wit- 
nessed in  1887  on  the  quick-acting  automatic  air  brake  on  long 
trainn,  and  showed  tliat  the  application  of  the  brakes  on  the  rear 
cars  of  a  long  train  was  more  nearly  sinndtaneous  with  tlie  move- 
ment of  the  engnieer's  valve  than  if  the  rale  of  brake  application  had 
been  transmitted  through  the  train  with  the  velocity  of  sound.  While 
electric.il  apparatus  for  working  the  valves  under  each  car  was  in- 
stantaneous, it  was  evidently  not  enough  better  than  air  to  justify  the 
complications  it  would  involve. 


Commercial  Pacific  Cable  at  Honolulu. 


After  a  gallant  fight  with  wind  and  wave,  the  cable  steamer  Silver- 
toicn  succeeded  in  landing  the  shore  end  of  the  Conmiercial  Pacific 
Cable  at  Honolulu  as  the  old  year  ended  and  the  new  year  began,  and 
connection  through  to  San  Francisco  was  made,  January  i,  at  8.43 
p.  m.,  Honolulu  time.  The  next  step,  that  of  connecting  Manila,  is 
already  being  taken.  A  great  many  messages  of  celebration  were  ex- 
changed, notably  the  following: 

Honolulu,  January  i,   1903. 
The  President,  Washington : 

The  people  of  the  Territory  of  Hawaii  send  their  greetings  to  you 
and  express  their  gratification  at  the  inauguration  of  telegraph  com- 
munication with  the  mainland.  We  all  believe  that  the  removal  of  the 
disadvantage  of  isolation  will  prove  a  strong  factor  in  the  upbuilding 
of  a  patriotic  and  progressive  American  Commonwealth  in  these 
islands.  (Signed)  Henry  E.  Cooper, 

Secretary  of  Hawaii. 

The  President's  response  was  as  follow  s : 

White  House,  Washington,  January  2,  1903. 
Henry  E.  Cooper,  Secretary  of  Hawaii,  Honolulu,  Hawaii : 

The  President  sends  through  you  to  Gov.  Dole  and  the  people  of 
Hawaii  his  hearty  congratulations  upon  the  opening  of  the  cable.  He 
believes  that  it  will  tend  to  knit  the  people  of  Hawaii  more  closely 
than  ever  to  their  fellow-citizens  of  the  mainland  and  will  be  for  the 
great  advantage  of  all  our  people.  (Signed) 

George  Cortelyou,  Secretary  to  the  President 
Honolulu,  January  i,   1903. 
Mr.  Clarence  H.  Mackay,  President,  New  York. 

We  send  this  token  of  our  high  appreciation  of  the  completion  of 
the  great  enterprise  undertaken  by  your  company  of  laying  a  tele- 
graphic cable  from  the  coast  of  California  to  these  islands.  Mingled 
with  our  joy  there  is  a  feeling  of  deep  regret  that  John  W.  Mackay 
did  not  live  to  sec  the  completion  of  his  project,  and  we  assure  you 
that  his  name  will  ever  be  cherished  in  fond  remembrance  by  our 
people.  (Signed)  Henry  E.  Cooper, 

Secretary  of  Hawaii. 
Honolulu,  January  i,   1903. 
Geo.  G.  Ward,  Vice-President  and  General  Manager,  New  York. 

To  your  untiring  efforts  Hawaii  is  indebted  for  an  early  consum- 
mation of  the  enterprise  that  means  untold  advantages  to  all  her 
interests,  and  w-e  tender  our  hearty  New  Year  greetings  and  trust 
that  the  final  completion  of  the  entire  project  will  be  to  your  full 
satisfaction.  Henry  E.  Cooper, 

Secretary   of   Hawaii. 

Messrs.  Clarence  Mackay,  President  George  G.  Ward,  Vice-Presi- 
dent and  General  Manager,  and  the  other  officials  of  the  Commercial 
Pacific  Cable  Company  are  naturally  greatly  pleased  at  the  completion 
of  the  company's  cable  between  San  Francisco  and  Hawaii.  They 
state  that  by  July  4  they  expect  the  cable  will  have  been  completed  to 
Manila.  Mr.  Ward  said :  "The  Commercial  Pacific  Cable  Company's 
cable  to  Hawaii  was  connected  through  to  San  Francisco  at  8.43  p.  m., 
January  I  (Honolulu  time).  The  cable  opens  for  public  business  on 
Monday  morning,  January  5.  The  widespread  interest  and  en- 
thusiasm created  by  bringing  the  Hawaiian  Islands  into  electric  touch 
with  the  Pacific  Coast  is  evidenced  by  congratulatory  cablegrams  re- 
ceived to-day.  It  is  a  particular  satisfaction  to  us  to  have  the  cable 
completed  on  the  first  day  of  the  new  year,  because  it  fulfils  our 
promise  to  Congress.  Rapid  progress  is  being  made  in  the  manufac- 
ture of  the  sections  to  be  laid  between  Honolulu  and  Manila,  and  over 
3,500  miles  of  this  cable  have  already  been  manufactured,  and  I  fully 
expect  messages  will  be  exchanged  with  Manila  by  July  4  next.  The 
laying  of  the  remaining  sections  will  commence  from  Manila  the  first 
week  in  May  next." 


January  io,  1903. 


ELECTRICAL    WORLD     and    ENGINEER. 


65 


Electrical  Supply  From  Water  Power  at  Portland,  Me. 


By  Alton  D.  Adams. 

SEBAGO  LAKE,  270  feet  above  mean  low  tide,  50  square  miles 
in  area  and  with  a  drainage  basm  of  470  square  miles, 
furnishes  the  energy  for  a  great  part  of  the  electric  light 
and  i)o\ver  distributed  in  Portland,  Me.,  seventeen  miles  away. 
The  only  outlet  of  this  lake  is  the  Presumpscot  River,  21.6  miles 
in  length,  which  empties  into  Casco  Bay,  about  four  miles  north  of 
Portland.  This  short  stream,  with  its  total  fall  of  270  feet,  or 
12.5  feet  per  mile  on  an  average,  ofifers  a  succession  of  water 
powers.  At  one  of  these  powers  known  as  Great  Falls,  in  North 
Gorham,  the  generating  station  of  the  Portland  Lighting  &  Power 
Company  is  located,  distant  thirteen  miles  from  the  sub-station  in 
Portland.  Sebago  Lake  forms  an  ideal  storage  reservoir  because 
of  its  great  area  compared  with  that  of  its  drainage  basin.  As  the 
figures  for  these  areas  show,  the  lake  has  one  square  mile  of 
surface  for  each  nine  square  miles  of  the  territory  which  it  drains, 
so  that  a  moderate  rise  in  the  lake  level  will  provide  storage  for  a 
large  percentage  of  the  water  annually  finvving  into  it.     Duriiij; 


lower  fall  to  electrical  supply  in  Portland  is  probably  a  matter 
of  the  near  future.  Behind  the  dam  at  the  fall  now  in  use  is  a 
pond  about  one  mile  long,  1,000  feet  wide  and  15  feet  deep,  that 
serves  to  store  or  release  water  as  required  by  the  daily  fluctuations 
of  load.  At  the  lower  falls  the  Portland  company  has  secured  the 
river  frontage  on  both  sides  for  a  distance  of  about  one  mile, 
so  that  a  storage  pond  may  be  created  there  when  the  power  is 
developed.  At  Great  Falls,  the  location  of  the  present  generating 
station,  the  dam,  450  feet  long,  22  feet  high,  and  24  feet  wide  at 
the  bottom,  is  built  on  a  solid  ledge.  This  ledge  thus  provides 
15  feet  of  the  total  37  foot  fall.  For  about  360  feet  of  its  length 
the  dam  is  of  the  crib  type,  filled  with  stone,  and  for  the  remain- 
ing 90  feet  the  construction  is  coursed  masonry.  This  masonry 
portion  of  the  dam  acts  as  a  forebay  wall  from  which  four  steel 
penstocks  pass  to  the  generating  station,  the  rear  wall  of  which  is 
40  feet  distant.  East  penstock  is  eight  feet  in  diameter,  con- 
structed of  ^-inch  plate,  and  enters  the  forebay  wall  ten  feet  be- 
low the  surface  of  the  water  in  the  pond.  In  this  way  water  is 
drawn  from  the  bottom  of  the  pond,  the  surface  is  left  quiet,  so 
that  it  freezes  over  with  the  first  cold  weather,  and  all  trouble 
with  ani-lmr  ice  i^  axuiilcd.     TIkjukIi  the  equipment  i>f  thi->  plant 


Fig.  I. — Genkral  View  ok  W.vti 

more  than  a  decade  records  have  been  kept  of  the  total  discharge 
of  water  from  Sebago  Lake,  and  the  annual  average  has  been 
found  to  represent  a  rainfall  of  21  inches  over  its  470  square  miles 
of  drainage  area.  It  follows  that  this  entire  annual  run-off  would 
raise  the  lake  level  only  15.75  feet  if  all  of  it  were  stored.  As  a 
matter  of  fact,  the  average  annual  variation  during  a  period  of 
more  than  ten  years  has  been  5.75  feet  between  the  extremes  of 
lake  levels.  Frorji  records  extending  back  to  1887  it  appears  that 
the  average  annual  discharge  of  water  from  the  lake  has  amounted 
to  800  cubic  feet  per  second.  These  facts  give  to  water  powers 
on  the  Presumpscot  River  a  degree  of  reliability  and  constancy 
second  to  no  others  in  New  England.  The  storage  capacity  of 
Sebago  Lake  is  made  available  for  all  the  water  powers  on  the 
Presumpscot  River  by  a  stone  dam  at  the  head  of  the  latter  which 
raises  the  elevation  of  the  lake  surface  during  the  wet  seasons. 

The  water  privilege  of  the  Portland  Lighting  &  Power  Com- 
pany on  the  Presumpscot  includes  the  entire  flow  of  the  river  over 
two  falls  about  3,000  feet  apart.  At  Great  Falls,  the  larger  of  the 
two,  the  river  drops  37  feet,  and  at  Whitney  Falls,  further  down 
stream,  the  descent  is  18  feet.  At  present  only  the  upper  and 
greater  fall  is  fully  developed  and  in  use,  but  the  application  of  the 


PuwER  Plant  at  Great  Falls,  Mk. 

is  just  being  completed,  one  generator  ha^  been  in  operation  dur- 
ing two  winters  and  has  never  been  shut  down  a  minute  on  ac- 
count of  anchor  ice.  The  power  station  is  built  on  solid  ledge,  one 
story,  with  brick  walls,  interior  posts  and  crane  beam  of  structural 
steel;  cement  floor,  and  plank  roof  covered  with  tar  and  gravel. 
On  the  ground  the  station  measures  54  by  57  feet  and  18  feet 
from  floor  to  roof,  with  an  extension  in  the  rear  15  by  28  feet. 
Close  to  the  rear  of  the  station  is  a  brick  building  10  by  12  feet  on 
the  ground,  with  cement  floor  and  corrugated  iron  roof,  which  is 
used  in  part  for  the  lightning  arresters  connected  with  the  trans- 
mission lines  and  in  part  as  a  wash  room,  also  to  store  oil  and 
waste.  No  fuel  is  burned  in  any  part  of  this  plant,  all  heating 
being  done  with  electricity,  even  to  the  hot  water  in  the  wash  room. 
Two  cranes,  one  on  each  side  of  the  station,  sweep  the  entire  area 
of  the  main  room.  The  station  is  lighted  entirely  by  incandescent 
lamps  at  the  roof.  Close  to  the  station  on  two  of  its  outer  sides 
tail  races  have  been  cut  through  solid  rock,  aoid  these  tail  races 
unite  at  a  point  between  the  station  and  the  place  where  the  water 
joins  the  river.  Each  of  the  two  tail  races  receives  the  discharge 
from  two  pairs  of  water  wheels. 
The  penstocks  above  mentioned  are  provided  with  overflow  pipes 
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ill  order  to  avoid  lieavy  strains  when  the  (low  of  water  iliruunli 
any  wheel  is  shut  off  quickly.  Kach  of  the  four  penstock-,  already 
named  is  provided  with  a  sate  in  the  forebay  wall  and  delivers 
water  to  a  pair  of  Victor  turbines.  A  heavy  steel  rack  extends 
in  front  of  all  the  Kiites.  liaeli  turbine  case  contains  a  pair  of 
wheels,  and  is  partly  inside  and  partly  outside  the  station  wall,  so 
that  the  draft  tubes  are  entirely  outside  of  the  station.  As  two 
wheel  cases  enter  the  station  from  the  rear  and  two  from  the 
sides,  the  line  of  two  wheel  shafts  is  at  rJKht  angles  to  the  lines 
of  the  other  two.  This  plan  was  adopted  to  enable  the  operator 
tn  follow  indications  at  the  switchboard  more  jiromptly. 

I'"ach  turl)ine  wheel  is  33  inches  in  diameter,  of  the  ceiilral  dis- 
charKC  type,  and  operates  at  225  r.  p.  m.  under  the  head  of  about  37 
feel.  l':ach  pair  of  wheels  is  rated  at  880  horse  power  and  is  direct 
connected  to  a  500-kw.  generator,  which  latter  can  thus  be  over- 
loaded about  24  per  cent.,  if  its  cflicicncy  is  94  per  cent.  The  four 
500-kw.  generators  are  of  the  revolving  magnet  type,  tliree-phasc, 
(w-cycle.  and  operate  at  about  10.000  volts.  lUltid  to  each  generator 
shaft  is  an  e.xciter  of  sufKcicnt  capacity  for  two  generators.  All  of 
the  electrical  machinery  is  the  product  of  the  General  l^lectric  Com- 
pany. The  speed  of  the  connected  water  wheels  and  generators  is 
regulated  by  four  liombard  governors  belted  to  the  generator 
shaft  in  each  case.  The  main  cylinder  of  the  governor  is  6  by  24 
inches,  and  the  energy  11.300  foot-pounds,  which  may  he  developed 
in  two  seconds,  if  required. 

M  the  rear  end  of  the  station  a  marble  switchboard  is  fitted 
with  oil  switches  and  indicating  instruments  for  each  generator. 
Four  transmission  lines  of  three  wires  each  are  also  to  connect 
with  this  board,  one  to  carry  the  current  of  each  generator.  The 
fourth  pair  of  turbine  wheels  and  fourth  generator  is  being  installed 
at  this  time,  so  that  the  photograph  taken  some  time  ago  shows  one 
vacant  foundation,  and  only  three  lines  entering  the  switchboard. 
The  transmission  lines  pass  from  the  switchboard  to  the  rear  wall 
of  the  station  and  through  this  wall  to  the  transformer  house  prev- 
iously  named.      Connections   between   the   generators,    exciters   and 


^'J/ 

1 

)  Vl^ 

I 

s^T/\ 

\ 

\/    ScbfKjo 

\fv< 

\     /^\ 

\   1                      / 

If^j;  jl  Jtoimt  StatloiiV^ 
'AI,I,sB\.            /  \ 

/  )kN  /  \ 

N^ 

\/\-v 

^"l^K 

/ 

\.                   /  Sub  Stntloiitt  ^  ^ 

1         ^ 

1-2  Trdna/'ormer  Stations                             ^\ 

\    ■?    c 

FIG.    3. — MAP  OF   ROUTE   OF   TRANSMISSION    LINES. 


Fig.  2. — Plan  of  Plant  and  Details  of  Dam  Construction. 


switchboard  are  all  affected  by  cables  laid  in  conduits  beneath  the 
concrete  floor  of  [he  station.  A  series  of  hand  holes  with  iron 
covers,  as  shown  in  the  photograph,  gives  ready  access  to  all  of  these 
connecting  cables.  After  connection  to  series  of  lightning  arresters 
the  transmission  wires  pass  out  over  two  lines  of  poles  on  their 
way  to  Portland.     These  two  pole  lines  by  different  routes  extend 


from  the  generating  plant  to  the  sub-station  in  Portland,  a  distance 
0/   13   miles. 

As  may  have  been  noted,  this  transmission  system  is  divided  into 
four  entirely  independent  sets  of  apparatus,  each  extending  from 
a  gate  in  the  forebay  wall  of  the  dam  to  the  sub-station  at  Portland. 
These  four  sets  of  transmission  apparatus  are  usually  operated  inde- 
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Imc.  4.— General  View  of  Interior  of  Power  Plant. 


Fig.  5.— Water  Wheels  Direct-Connected  to  500-Kw.,  6o-Cycle,    3-Phase,  10,000- Volt  Generator. 
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prmlfiilly  ul  c;ich  ollu-r,  one  gciicrnlur  :iiul  circuit  licinn  tlrvDlcd  ex 
cliiNivcly  to  motors,  aimtlu-r  uciicriitor  nnd  circuit  to  »  ccM;iiii  |iari 
of  the  lighliitg  louil,  and  !io  on.  The  object  of  (hi!«  arraiiKcnicni  is 
to  avoid  lluctuatioiis  iliic  to  chanKcs  in  smnc  parts  of  llic  load  and 
particularly  to  avoid  the  cfTcct  nf  chan|{int{  motor  loads  on  lamps. 
Kach  of  tlic  four  io,(XX)-voli  transmission  circuits  IvavinK  the  ncn- 
eratiuK  station  consists  of  three  No.  2  bare  wires  of  solid  soft 
drawn  copper.  l*!ach  of  these  wires  is  supported  l>y  Locke  No. 
16  glass  in-ulators  mounted  on  regular  1.5  inch  locust  pins.  On 
one  i>o|c  line  the  three  wires  of  a  circui'  arc  arranged  flat  on  a 
single  cross  arm,  and  on  the  other  i)olc  line  Iwn  wires  of  each 
circuit  are  on  one  side  of  a  lower  crossarni  and  the  third  wire  of 
each  circuit  is  on  an  upper  crossarm.  Wires  on  the  same  cross- 
arm  are  18  inches  apart  and  the  upper  crossarm  is  24  inches  above 
the  lower.  The  wires  are  not  transposed  but  mamtain  the  same 
relative  positions  over  the  entire  line.  Neillier  pins,  crossarms 
nor  poles  have  been  treated  with  .my  insulating  or  preservative 
compound.  One  pole  line  between  the  generating  plant  and  the 
sub-station  is  located  along  a  highway,  pnd  the  other  pole  line 
partly  on  a  private  right  of  way  and  partly  along  another  highway. 
The  standard  pole  for  these  lines  is  of  chestnut,  30  feet  long,  and 
with  a  7-inch  top.  Poles  of  different  lengths  have  been  much  used, 
however,  vvhere  the  lines  go  up  and  down  hill  in  order  to  avoid 
sharp  changes  in  the  elevation  of  the  circuits.  This  practice 
greatly  reduces  the  strains  on  wire,  insulators,  pins  and  poles 
in  a  hilly  country,  and  luaterially  improves  the  appearance  of  the 
line.  On  straight  runs  these  poles  are  set  110  feet  apart,  on  curves 
55  feet  apart,  and  all  sharp  angles  are  made  with  two  poles  set  6 
or  8  feet  apart.  Poles  at  sharp  angles  all  carry  double  crossarms 
so  that  the  two  poles  give  each  wire  four  points  ot  support.  At 
a  point  where  the  transmission  lines  cross  the  Presumpscot  River 
with  a  span  of  about  200  feet,  two  poles  with  double  arms  are  used 
on  each  bank,  so  that  the  strain  of  each  wire  is  taken  by  four 
pins  and  insulators.  Guy  wires  of  7-16  inch  galvanized  and 
stranded  iron  cable,  or  else  wooden  struts,  are  used  to  support  all 
corner  poles.  These  guy  wires  are  attached  to  poles  directly  be- 
neath their  lower  crossarms  and  are  said  to  give  no  trouble.  On 
one  of  the  pole  lines  a  private  telephone  circuit  connects  the  gen- 
erating station  at  Great  Falls  with  the  sub-station  at  Portland. 

The  10,000-volt  transmission  lines  do  not  reach  the  city,  but 
enter  transformer  houses  outside  of  its  limits.  On  one  line  the 
transformer  house  is  about  one  mile  and  on  the  other  line  about 
four  miles  from  the  sub-station.  At  each  transformer  house  the 
10,000-volt  pressure  is  reduced  to  2,500  volts  and  the  separate  cir- 
cuits pass  on  to  the  sub-station  at  this  voltage.  One  of  these 
transformer  houses  contains  three  oil-insulated  transformers  of 
the  Wagner  make  and  rated  at  150-kw.  each.  At  the  other  trans- 
former hou  e  there  are  six  transformers  of  200-kw.  each,  made  by 
the  General  Electric  Company,  three  of  these  transformers  being 
cooled  with  air  and  three  with  oil.  The  fourth  set  of  transformers 
for  the  fourth  transmission  circuit  is  not  yet  in  position. 

About  one  mile  from  the  business  center  of  Portland  is  the  sub- 
station to  which  the  2,500-volt  transmission  lines  from  the  two 
transformer  houses  come.  The  transmission  circuits  are  con- 
nected through  General  Electric  C  R  regulators  to  separate  sets 
of  bus  bars  at  the  sub-station,  and  from  these  bus  bars  the  dis- 
tribution circuits  for  power  service,  street  lamps  and  for  commer- 
cial lighting  go  out  at  about  2,500  volts,  three-phase.  One  set  of 
circuits  is  devoted  exclusively  to  street  lighting,  another  to  motive 
power,  and  a  third  to  commercial  lamps.  Motors  of  less  than  one 
horse-power  capacity  are  in  some  cases  connected  to  the  com- 
mercial lighting  circuits.  The  sub-station  contains  one  250-kw. 
three-phase,  60-cycle  generator  connected  by  rope  drive  with  ri 
250-horse  power  engine  of  Armington  &  Sims  make.  This  gen- 
erating set  is  used  occasionally  on  Sundays  when  work  is  being 
doneon  the  transmission  lines,  but  is  not  intended  to  provide  for 
lack  of  water  power,  its  capacity  being  too  small  for  any  such 
contingency.  Moreover,  the  water  power  has  thus  far  proved 
ample  for  the  loads  at  all  times  of  year.  Besides  this  generating 
set  the  sub-station  contains  a  200-horse  power  2,soo-volt  three- 
phase,  60-cycle  induction  motor  of  General  Electric  make,  con- 
nected at  each  end  of  its  shaft  to  a  Brush  arc  dynamo  of  8,000 
volts  and  6.6  amperes  capacity.  These  two  arc  dynamos  are  de- 
voted to  the  operation  of  enclosed  arc  street  lamps.  One  constant 
current  transformer  in  the  sub-station  is  devoted  to  the  operation 
of  series  incandescent  street  lamps.     At  other  points  in  the  city 


lour  constant  currenl  transformers  of  <>.(>  amperes  and  ,1,000  volt.s 
each  are  devoted  to  street  lighting,  being  frd  by  the  -',500  volt 
circuits. 

'I'hc  circuits  of  the  Portland  Lighting  &  Power  Company  now 
supply  36  motors  with  an  aggregate  capacity  of  835  horse  power, 
the  largest  of  these  motors  being  rated  at  300  horse  power.  All 
these  motors  arc  of  the  induction  type,  three-phase,  fio-cycle,  and 
are  supplied  through  transformers  from  the  2,500  volt  lines.  Most 
of  these  motors  were  made  by  the  General  Electric  Company. 

It  may  be  noted  that  the  average  size  of  these  motors  is  unusu- 
ally large  for  an  electric  supply  system,  being  2,]  horse  power,  or 
if  the  one  300  liorse  power  motor  is  omittid,  the  average  ca|)acity 
is  15  horse  i)OWcr.  This  Cf)mparatively  large  average  capacity 
for  motors  and  also  their  large  total  capacity  indicates  that  the 
low  power  rates  made  by  llic  Portland  Company  are  forcing 
motors  into  many  factories  and  buildings  where  steam  engines 
would  ordinarily  be  employed.  The  street  lighting  circuits  of  this 
system  supply  302  enclosed  arc  street  lami)s.  The  commercial 
circuits  supply  50  enclosed  arcs  and  about  20,000  incandescent 
lamps  of  16  candle  power  for  interior  use.  Most  of  this  load  has 
been  secured  since  construction  was  begun  on  the  new  station  at 
Great  Falls  in  the  Spring  of  1899.  It  is  interesting  to  note  that 
the  jjower  factor  of  this  system  is  raised  by  operating  the  200 
horse  power  motor  at  the  sub-station  without  load  during  hours 
when  street  lamps  are  not  wanted. 

The  construction  of  the  foregoing  system  has  been  engineered 
and  its  successful  business  policy  carried  out  by  Mr.  E.  H.  Mather, 
its  treasurer  and  manager,  who  has  kindly  furnished  the  materials 
for  this  sketch. 


Present  Status  of  Electric  Automobilism. 


By  Hayden   Ea.mf.s. 

WE  often  see  the  statement  made  in  the  public  prints  that 
much  engineering  development  will  still  be  required  be- 
fore the  automobile  can  be  regarded  as  a  commercial  suc- 
cess, the  implication  being  that  the  available  automobile  of  to- 
day is  not  adequate  to  the  economical  performance  of  the  com- 
mercial service  to  which  it  is  proposed  to  apply  it.  Even  in  con- 
spicuously accurate  financial  papers  we  see  such  statements  as 
"TIkic  .'M-e  many  problems  of  construction  and  mechanical  device 
to  be  s(.lvi-.|." 


llllikI'-,  l.\press  delivery  wagon. 

Nothing  could  be  more  erroneous.  The  electric  automobile 
express  wagon  and  delivery  wagon  are  to-day  in  a  position  to  very 
much  more  than  compete  with  present  methods  of  transportation, 
considering  first  investment,  expense  and  depreciation.  The 
principal  obstacle  to  the  rapid  introduction  of  the  automobile  lies 
in  the  misconception  of  the  public  as  to  what  it  can  do  and  what 
part  it  may  be  expected  to  play  generally  in  contributing  to  its 
convenience. 
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These  arc  not  predictions.  It  is  happily  no  longer  necessary 
to  state  in  the  future  tense  the  economical  advantage  of  electric 
express  and  delivery  service  over  that  performed  by  horses,  and 
the  data  is  nowr  so  ample  and  so  variously  corroborative  that  to 
those  informed  its  force  is  not  impaired  by  the  adverse  results  of 
the  blundering  experiments  that  have  been  made  from  time  to 
time  in  the  application  of  electrical  automobiles  to  merchandise 
delivery.  It  is  worthy  of  note  that  in  the  majority  of  cases  the 
value  of  these  experiments  has  been  almost  wholly  destroyed 
either  by  the  obtrusion  of  the  advertising  element  as  opposed  to 
the  utilitarian  or  by  the  readiness  to  sacrifice  the  conclusive  nature 
of  the  experiment  to  a  desire  to  make  it  at  the  least  possible  first 
cost. 

HORSES. 
Investment.  Annual  Expense. 

3  wagons  at  $175 $525        Interest  at  6% $69.90 

4  horses  at  $160    640  IVagons: 

Deprec.  at  10%. . . .      $52.50 

Total  rolling  stock $1,165         Repairs  at  $35 105.00 

157-50 
Horses  : 

Deprec.  at  20% $  1 28.00 

Feed,  care,  shoeing, 
&  stable  exp.  at 
$28.75  P^r  T^o., 
$345;  Pf  .nnnum.i,38o.oo 
Blankets,  stable  fix- 
tures, harness  at 
$3  per  mo.,  $36; 
per   annum    14400 


Men : 
3  at  $45  per  mo.  . . . 


1,652.00 
1,590.00 
$3,469.40 
Annual    saving    Electric   over    Horse   Wagon $1,470.90 

The  enclosed  comparative  statement  of  the  actual  performance 
of  a  delivery  wagon  like  that  shown  in  the  photograph  herewith 
is  a  fair  example  of  the  nature  of  the  data  now  available.  Every 
item  on  this  sheet  is  derived  from  actual  performance  with  this 
wagon,  except  the  figure  for  battery  renewals,  which  is  placed  at 
$50  higher  than  one  could  have  contracted  for  the  care  of  such  a 
battery  six  months  ago.  The  terms  of  renewal  offered  by  battery 
manufacturers  continually  improve  and  this  figure,  to  be  up  to 
date,  should  be  considerably  reduced.  As  a  matter  of  fact,  the 
corresponding  actual  figure  in  this  particular  case,  on  the  original 
terms  as  to  renewal,  amounted  to  $189  in  ten  months,  and  this 
included  a  complete  renewal  of  positive  plates.  This  performance 
is  not  as  good  as  that  of  many  other  batteries  that  have  come 
under  my  notice  in  service  even  more  severe. 

In  making  comparisons  of  the  various  kinds  of  power  and  in 
considering  the  question  of  electric  delivery  wagons  generally,  it 
seems  to  be  generally  assumed  that  as  in  the  case  of  most  appara- 
tus, the  cost  of  battery  renewals  will  continue  in  a  continually  in- 
creasing scale  until  the  time  comes  when  the  battery  will  be  en- 
tirely destroyed  in  some  mysterious  and  unspecified  way  and  has 
to  be  written  off  to  depreciation,  due  allowance  being  made  for  it 
in  advance  from  time  to  time  in  figuring  estimates.  It  only  takes 
a  moment's  reflection  to  recognize  how  absolutely  inaccurate  such 
a  statement  is.  The  actual  depreciation  of  jars  and  separators 
seems  to  be  represented  by  nothing  but  the  breakages  in  handling 
and  cleaning,  and  each  renewal  of  elements  and  parts  thereof,  if 
properly  made,  restores  the  battery  almost  to  its  original  utility, 
and  this  occurs  at  each  renewal.  It  is  quite  possible,  even  with  the 
most  ordinary  care  on  the  part  of  men  of  the  education  and  class 
which  it  is  economical  to  employ  for  this  service,  to  have  a  bat- 
tery, like  the  motors,  "wear  out"  the  rest  of  the  structure,  the 
only  charge  to  the  battery  account  being  for  current,  cleaning, 
ordinary  care  and  renewals.  This  item  offers  the  principal  advan- 
tage of  the  storage  battery  driven  vehicle  over  the  prime  mover 
vehicle  for  express  and  delivery  service  in  cities.  We  have  yet 
to  hear  the  most  sanguine  advocate  of  the  prime  mover  vehicle 
fix  a  life  of  more  than  seven  years  (more  frequently  five)  for  the 
life  of  the  prime  mover  and  its  attendant  mechanism  when  used 
under  the  relatively  speedy  and  severe  conditions  of  urban  deliv- 
ery, at  the  end  of  which  time  repairs  could  no  longer  be  economi- 
cally undertaken. 

This  depreciation  in  a  "prime  mover"  vehicle,  at  least,  at  the 
speeds  required  for  the  particular  service  referred  to,  must  be  ac- 
companied by  a  further  depreciation  account  for  rubber  tires, 
without  which  the  depreciation  of  the  mechanism  itself  must  ne- 
cessarily be  enhanced.  On  the  other  hand,  the  experience  of  the 
last   fourteen   months   has   demonstrated   conclusivelv  that   with 


proper  designs  of  wheels  and  treads  no  form  of  rubber  tire  is 
necessary  to  the  economical  performance  of  the  storage  battery 
driven  express  wagon.  The  same  experience  has  entirely  dis- 
posed of  the  well-founded  early  impressions  as  im  the  difficulty  of 
obtaining  satisfactory  traction  with  iron  tires. 

The  economy  of  the  electric  automobile  havii.:^  been  established 
over  all  other  available  methods  of  urban  merchandise  delivery, 
the  burning  question  is  how  those  interested  c;.ii  obtain  in  a  rea- 
sonable time  the  tremendous  number  of  vehicles  which  will  be 
required  in  this  country  alone  to  supplant  the  li  rse  in  the  trans- 
portation of  merchandise?  The  simplicity  possi!)!e  in  the  electric 
vehicle  makes  available  the  only  ready  solution  to  this  question. 
The  inherited  empirical  knowledge  of  centuries  has  put  the  horse 

ELECTRIC. 

Annual     Expense. 

Interest   at   6% $ii5-5o 

Batteries: 

Electric   current,  cire   &  re- 
newals   per    annum 400.00 

Wagon : 

Depreciation  of  motors  5%. .  15.00 

Depreciation     of     remainder 

of  wagon  at  10% 100.00 

Mechanical     repairs     at     $9 

per    mo 108.00 

Men  : 

I    at    $60    per    mo....      720 

1   at  $45  per  mo 540 

1,260.00 


Investment. 

Total    rolling    stock $1,925 

154    batteries    at    $500 625 

Wagon    without    battery 1,300 

Motors    300 

Wagon  &  remainder  of  equip- 
ment       1,000 


$  J, 998. 50 


wagon  and  carriage  manufacturer  in  a  position  to  successfully 
cope  with  the  unmeasurable  and  uncomputable  inequalities  of  road 
service,  and  has  enabled  him  to  develop  the  most  economical  con- 
struction and  methods  of  manufacture  to  meet  these  conditions. 
.\ny  motive  power,  therefore,  of  which  the  horse  carriage  and 
wagon  manufacturer  can  avail  himself  without  serious  departure 
from  the  general  methods  of  construction  and  manufacture  which 
he  has  so  thoroughly  developed,  immediately  makes  available  to 
those  engaged  in  express  and  delivery  service  the  same  sources 
of  supply  for  the  power  wagons  as  formerly  were  available  for  the 
horse  wagons  for  which  they  will  be  substituted.  It  is  very  fortu- 
nate that  the  same  form  of  power — the  electric — meets  this  condi- 
tion and  is  at  the  same  time  the  most  economical  for  the  purpose 
to  which  it  is  to  be  applied.  The  importance  of  this  can  hardly  be 
overestimated,  not  only  from  the  point  of  view  just  recited,  but 
also  in  its  efifect  in  preserving  the  value  of  those  ready-made  in- 
vestments which  otherwise  will  be  greatly  impaired  by  the  general 
substitution  of  the  automobile  for  the  horse  in  merchandise  trans- 
portation. 

The  above  statements  must  not  be  construed  as  in  disparage- 
ment of  the  economy  of  application  of  automobiles  propelled  by 
prime  movers  to  those  particular  fields  to  which  the  electric 
vehicle  is  not  adapted.  To  what  extent  future  improvement 
in  prime  mover  vehicles  will  extend  their  domain  into  that  of  the 
electric  vehicle  it  is,  of  course,  impossible  to  say,  but  the  fact  re- 
mains that  the  last  two  or  three  years'  experience  with  the  electric 
automobile,  makes  it  possible  to  positively  assert  that  it  is  to-day 
the  most  economical  and  convenient  means  for  the  wholesale 
transportation  of  merchandise  and  retail  transportation  of  people 
in  cities. 


Three-Phase  Measurements. 


By  Leslie  L.  Perry. 

1HAVE  read  with  much  interest  the  article  on  "Three-phase 
Measurements,"  by  Mr.  A.  S.  McAllister  in  your  issue  of  De- 
cember 13,  but  beg  to  differ  from  him  when  he  states  that  "in 
interconnected  polyphase  circuits  carrying  unbalanced  loads  the 
[.owcr  factor  will  have  practically  as  many  different  values  as  there 
arc  terms  by  which  it  can  be  determined."  I  give  below  a  method 
which  I  have  never  seen  in  print,  by  which  the  power  factor  of  any 
tliree-phase -circuit,  no  matter  how  unbalanced  are  the  currents 
and  voltages,  can  be  calculated  from  the  measurements  of  the  three 
voltages,  the  three-line  currents  and  the  total  watts  of  the  circuit. 
The  method  shows  that  the  term  "power  factor,"  even  in  unbalanced 
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circuit!!,  has  a  very  drfinilc  ntcaning. 
To  illustrate  tiir  inrtlioil,  I  take  Mr.  McAllister's  example: 
Line  Voltages.  Line  Currents.      Total  Watts. 

ab  =  100  A  =  36.45  ^>°oo 

ar  =   100  B  =  36.05 

he   =    100  C  =  43.60 


and 


Forgetting  for  the  time  being  th 
the  relations  of  currents  ami  volt 


t  we  know  the  watts  let  us  fin'l 
ges  as  follows:     Con^truct  a   Y 


FIG.    I. — Y-DIAGRAM. 

diagram  of  currents  as  in  Fig.  i,  by  making  triangle  C  B  0  where 
B  O  =^  current  B,  C  B  =:  current  A,  C  O  =^  current  C.  Then 
carry  C  O  to  C,  making  C  O  ^:^  C  and  A  O  =^  A.  The  Y  will  then 
give  the  currents  in  their  correct  phase  relations,  as  their  resultant 
must  be  zero.  The  voltages  can  now  be  made  into  a  delta,  as  in 
Fig.  2. 

The  next  step  is  to  superimpose  the  delta  of  voltages  upon  the  Y 
of  currents,  or  more  correctly,  perhaps,  upon  the  counter  e.m.fs  of 
the  Y,  which  in  non-inductive  circuits  are  in  phase  with  the  cur- 
rents. By  drawing  the  delta  on  one  piece  of  paper  and  the  Y  on 
another,  a  little  manipulation  will  give  the  correct  arrangement, 
where  the  vertices  of  the  delta  fall  upon  the  legs  of  the  Y,  as  shown 
in  Fig.  3.    Then  following  out  diagrammatically  the  action  occurring 


FIG.   2. — DELTA  DIAGRAM. 

in  two  wattmeters  connected  to  indicate  the  watts  of  the  circuit, 
project  current  A  O  on  voltage  ab  as  at  02  01,  current  C  O  on  voltage 
cb.  as  at  ci,  03.  and  we  obtain  as  the  watts, 

at  <?i  X  o&  =  20  X  100  —  2,000 
-f  fs  Os  X  cb  =  40  X  TOO  =  4.000 

Total  watts  =  6,000 

Similarly  we  can  get  for  the  other  possible  wattmeter  connections, 
as  oj  X  a<^  =  25  X  100  =  2,500 
b>  os  X  be  =  35  X  100  =  3,500 


bx  oi  X  bo  =  35  X  100  =  3,500 
Ci  oi  X  ffl  =  35  X  100  =  3,500 


Total  watts  =  6,000 

This  construction  has  been  independent  of  the  watts.  Recalling 
now  that  the  watts  tested  6.000,  we  see  that  our  assumption  of  non- 
inductive  conditions  was  correct. 

But  now  suppose  with  the  same  currents  and  voltages  the  watts 
measured  5,400,  giving  with  the  watts  calculated  by  my  method  a 
power  factor  of  90  per  cent.,  apparently,  and  a  lag  angle  of  25°  51'. 
Then  it  is  evident  that  the  dcit ,  of  voltages  must  be  turned  25°  51' 
ahead  of  the  Y  of  currents,  giving  Fig.  4.     Projecting  the  currents 


FIG.  3. — CURRENT  AND  VOLTAGE  DIAGRAM. 


on  their  'corresponding  voltages  as  we  did  before,  we  obtain  from 

Fig.  4: 

(hOiXab  =  33.8  X  100  =  3,380 
cj  Oi  X  cb  =  20.2  X  100  =  2,020 


Total  watts  =  5,400 

0.  oa  X  oc  =  10.4  X  100  =  1,040 
b,  o,X  bc  =  43.6  X  100  =  4,360 


Total  watts  =  5,400 

bi  Oi  X  ba  =  26.3  X  100  =  2,630 
ci  oiX  ca  =  27.7  X  100  =  2,770 


Total  watts  =  5,400 

This  checks  with  the  measured  watts  and  proves  the  correctness 
of  the  construction. 


Total  watts 


6.000 


FIG.  4. — CURREXT  .\XD  VOLTAGE  DIAGRAM. 

li\  case,  even,  we  assume  zero  power  factor,  that  is  zero  watts,  the 
volts  and  amperes  being  the  same,  we  will  find  the  method  correct, 
for  now  the  delta  of  voltages  must  be  turned  90°  ahead  of  the  Y  of 
currents,  as  in  Fig.  5.     It   will  then  be  found  that  in  each  pair  of 
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products  one  has  become  negative  and  equal  numerically  to  the  other, 

giving  a  wattage  of  zero ;  thus 

02  OiXab=  17.3  X  100  =  1,730 
c,  o,Xcb  =  17-3  X  100  =  1,730 


Total  watt3  =        o 

a,  o,Xac=    8.7  X  100  =     870 
bt  o,X  be  =    8.7  X  100  =    870 


Total  watts  =        0 

bi  OiX  ba  =  26.0  X  100  =  2,600 
Ci  02X  ca  —  26.0  X  100  =  2,600 


Total  v.atts  =        0 

From  the  above  I  would  define  the  lag  angle  of  an  unbalanced 


FIG.  5. — CURRENT  AND  VOLTAGE  DIAGRAM. 

three-phase  circuit  as  the  angle  between  the  delta  of  voltages  and 
Y  of  currents,  and  the  power  factor  as  the  ratio  of  the  actual  to 
the  apparent  watts. 


Hints  on  the  Care  of   Electrical  Equipment. 


By  W.  E.  Witter. 

IN  the  lighting  and  power  plant  of  a  large  factory,  peculiar  condi- 
tions often  arise,  with  no  solution  of  the  trouble  for  awhile, 
occasionally  requiring  a  great  deal  of  study  and  examination, 
into  the  conditions  as  they  were  at  the  time  of  trouble,  and  what 
led  up  to  it.  If  such  information  could  readily  be  obtained,  the 
solution  of  the  problems  would  locate  the  fault  at  once ;  but  it  is 
seldom  one  can  obtain  such  facts,  and  with  only  a  slight  due,  he 
must  ferret  it  all  out  like  a  Sherlock  Holmes.  Some  of  these  prob- 
lems are  as  follows: 

It  was  necessary  to  learn  the  cause  of  the  burning  out  of  a  rotor 
of  an  induction  motor,  the  motor  having  been  repaired  and  put  in 
place.  In  looking  over  the  wiring,  it  was  discovered  there  were  two 
branches  of  the  no- volt  lighting  circuit  arriving  at  the  motor  from 
two  different  sources,  each  two-wire  circuit  having  a  cut-out,  and 
thence  to  a  two-phase  single-throw  knife  switch,  thence  to  each 
phase  of  the  i-hp  induction  motor.  Current  was  applied,  but  the 
rotor  did  not  revolve.  If  either  phase  were  open,  the  same  condition 
would  result.  In  the  accompanying  diagram,  it  will  be  observed 
that  connecting  a  no- volt  lamp  across  i — 3  or  2 — 4  at  the  switch 
will  indicate  whether  a  fuse  is  blown,  or  if  the  circuit  is  open  else- 
where. 

It  was  found  that  both  circuits  were  receiving  current  from  the 
same  phase,  and  by  changing  a  double-throw  switch,  at  the  switch- 
board to  another  phase,  the  trouble  was  made  right.  To  make  simi- 
lar tests  on  440-volt  power  circuits  for  induction  motors,  connect 
four  lamps  in  series  and  test  across  the  blades  of  the  switch  at  the 
motor  or  at  the  "auto."  Sometimes  the  trouble  is  on  the  auto- 
starter,  when  one  of  the  blades  is  rough  because  of  an  arc,  and  does 
not  allow  the  switch  to  enter  far  enough  for  all  the  blades  to  make 
contact,    which   would   prevent  the   motor   from   starting.     A   fact 


which  had  puzzled  the  former  electrician  was  that  in  testing  from 
the  rotor  conductors  to  the  core,  the  magneto  rang.  This  he  at 
first  mistakenly  took  to  mean  a  grounded  armature,  but  is  as  it 
should  be. 

Next  to  be  decided  was  the  cause  of  a  certain  large  induction 
motor  stopping  every  once  in  awhile.  Some  said  it  was  due  to 
overload,  others  thought  there  was  something  wrong  with  the 
motor,  and  advised  taking  it  apart  to  locate  the  trouble;  but  none 
of  them  were  versed  in  the  diseases  of  induction  motors. 

True,  if  the  motor  were  heavily  overloaded,  it  might  stop ;  but 
as  long  as  the  voltage  was  kept  normal,  it  would  take  four  times 
the  normal  load  to  stop  the  motor,  and  in  this  case  it  was  almost 
impossible  to  give  it  such  a  load.  Besides,  the  motor  was  not  over- 
heated, being  less  than  20  degs.  Centigrade  above  the  surrounding 
air.  It  was  rated  at  114  amperes  per  phase,  full  load;  but  there 
were  no  meters  at  hand,  so  it  was  impossible  to  find  out  in  that 
way  what  it  was  doing.  The  belt  was  just  tight  enough  to  prevent 
slipping,  and  its  bearings  were  only  reasonably  warm.  The  aggre- 
gate load  on  the  composite  generator  was  at  such  times  very  much 
in  excess  of  its  capacity. 

Therefore,  while  others  were  fixing  their  attention  on  the  motor, 
the  electrician  was  busy  elsewhere,  watching  the  instruments  in 
the  engine  room,  the  men  in  charge  being  otherwise  engaged.  The 
electrician  arrived  just  in  time  to  discover  that  the  generator  volt- 
age was  far  below  normal.  The  engine  had  slacked  up  under  its 
load,  with  the  result  that  the  voltage  went  down,  and  the  motor 
had  too  much  load  to  run  on  with  so  greatly  decreased  voltage. 
An  attendant  opened  the  motor  switch  just  in  time  to  save  a  com- 
plete tie-up  on  that  feeder,  which  supplied  other  motors. 

Elevators  driven  by  induction  motors  next  claimed  attention. 
There  came  a  report  that  a  motor  was  burnt  out  and  its  elevator 
disabled.  The  even  temporary  loss  of  an  elevator  which  is  in  con- 
stant use  for  getting  out  goods  for  shipment  means  considerable  in 
a  great  establishment.  The  first  decision,  before  the  electrician 
came,  had  been  to  "take  out  the  armature"  and  get  it  repaired.  A 
hasty  glance  at  the  elevator  controller  revealed  two  burnt  out  coils, 
with  the  tape  completely  off  the  outside  layers,  and  smoke  still  ris- 
ing when  the  electrician  arrivd.  He  cleared  away  the  burnt  stuff, 
filed  and  sand-papered  the  controller  contacts,  used  a  very  little 
lubricant  on  the  latter,  tried  the  controller  with  the  switch  open,  to 
see  if  it  went  "all  on"  and  "all  off."  The  coils  had  burnt  out  be- 
cause the  controller  stuck  and  was  running  on  the  resistance.  The 
dashpot  was  cleaned  out  and  refilled  with  clean  glycerine  and  water, 


DIAGRAM  OF  CIRCUITS. 

and  then  the  controller  worked  all  right  on  and  off.  The  operator 
was  advised  to  handle  the  apparatus  as  carefully  as  possible,  and 
not  put  on  heavy  loads  until  the  coils  had  cooled  down.  The  re- 
sult was,  the  elevator  was  kept  in  operation  until  quitting  time, 
after  which  the  coils  were  replaced  with  new  ones.  The  workmen 
learned  a  point  in  connection  with  this  repair  job  that  they  hadn't 
known  before. 

When  the  new  coils  were  put  in  one  of  the  workmen  was  sur- 
prised to  find  that  the  motor  still  did  not  operate  right,  and  that 
the  coils  he  had  inserted  got  so  hot  on  starting  that  they  would 
have  burnt  out  in  a  short  time  had  current  been  applied  longer.    He 
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Iiail  put  It  111  wrong  Mill-  to,"  reversing  the  ciirreiil  in  tlic  new  coil, 
whidi  gave  a  buck  and  5to|)|)eil  tlie  controller  at  that  jjoiiit.  lie 
"couldn't  sec  what  ditlcrcncc  that  made";  but  when  the  coil  was 
changed,  all  was  U.  K.  once  more.  These  coils  consisted  of  bare 
German  silver  ribbon,  insulated  between  layers  with  thin  mica.  On 
one  occasion  two  men  workeil  continuously  for  twenty-four  hours  to 
take  apart  and  put  together  an  elevator  motor,  only  to  find  that  the 
armature  was  all  right,  and  their  work  unnecessary.  The  peculiar 
mecli.uucal  construction,  whereby  the  motor  and  elevator  were  cou- 
pled togellier  in  an  almost  inaccessible  llange  union,  was  what  re- 
quired so  long  a  time  for  taking  apart  and  replacing.  The  need- 
less seesawing  of  an  elevator  by  a  new  man  will  always  give  more 
or  less  trouble.  An  operator  should  be  given  all  the  information 
possible,  to  avoid  the  shut-downs  that  will  frequently  occur  with  a 
new  man,  especially  with  a  variable-speed  elevator,  induction  mo- 
tor, direct  connected. 

A  direct-current  lighting  generator,  compound-wound,  which 
without  warning  suddenly  determined  it  would  produce  no  more 
light,  puzzled  the  electrician  sorely.  He  tried  a  two-ampere  fuse 
across  the  leads  of  the  brushes  after  the  brushes  were  adjusted  and 
the  shunt  field  circuit  closed.  Not  enough  current  was  generated  to 
melt  this  fuse ;  hence  he  decided  that  the  armature  was  either  short- 
circuited  or  open-circuited,  but  after  a  little  more  coa.xing,  the  gen- 
erator built  up  and  ran  all  right  the  next  night  until  nearly  morn- 
ing, when  it  stopped  once  more.  Poor  contacts  in  rheostat  were 
looked  lor,  and  shunt  connections  examined.  The  motor  was  taken 
where  it  could  be  tested  with  current.  By  means  of  a  water  rheo- 
stat it  was  run  as  a  motor  for  some  time,  proving  that  the  armature 
was  all  right.  The  trouble  was  found  to  be  due  to  a  poor  splice, 
consisting  merely  of  wires  twisted  together  and  taped  over.  Some 
one  had  attempted  to  run  the  macliine  forward  to  take  up  the  slack 
in  the  belt,  putting  a  strain  on  the  wire ;  and  had  probably  used  this 
method  to  cover  up  his  tracks. 

The  next  thing  to  be  looked  into  was  poor  light  in  one  or  more 
of  the  buildings.  It  was  found  that  one  feeder  was  carrying  just 
twice  what  it  was  rated  at.  A  two-phase  system  was  in  use,  induc- 
tion motors  being  used  to  operate  different  floors,  and  the  lights 
were  tapped  from  both  phases.  The  phases  were  practically  bal- 
anced until  the  lighting  load  came  on,  when,  in  spite  of  attempts  to 
keep  it  so,  one  transformer  would  get  hot  from  overload.  An 
extra  transformer  was  installed,  putting  two  in  parallel  on  one 
phase,  which  necessarily  required  considerable  changing  of  circuits 
to  maintain  a  balanced  load. 

It  is  essential  that  the  entire  wiring  of  any  building  be  done  in 
the  very  best  way  possible.  In  a  large  plant  some  work  will  be 
slighted  and  slid  over,  in  spite  of  inspection;  but  it  should  be  fol- 
lowed up  closely.  The  National  Code  can  be  very  conveniently 
twisted  by  uninformed  persons  to  suit  different  classes  of  work, 
and  a  man  may  even  reason  himself  into  thinking  it  will  do  even 
if  it  is  not  all  right.  Nevertheless,  the  company  usually  pays  heav- 
ily for  careless  work. 

Vapor-fight  globes  should  be  used  where  there  are  dangerous 
gases,  and  no  sw-itches  allowed  where  the  arc  is  liable  to  cause  an 
explosion.  In  the  plant  herein  referred  to,  it  was  found  necessary 
to  replace  many  lamps  with  vapor-tight  globes,  and  to  leave  out 
fuses  in  various  places,  where  link  fuse  cut-outs  were  in  use.  En- 
closed fuses  w^ere  used  in  dangerous  locations,  where  link  fuses 
were  used  before.  In  damp  cellars,  where  brass  sockets  disinte- 
grated because  of  dampness  and  gases,  they  were  replaced  by 
water-proof  sockets.  Extension  cords  were  found  under  water 
tanks,  where  water  trickled  over  them.  Incandescent  circuit  wires 
were  strung  over  belts,  which  would  flap  up  and  tear  them  loose; 
and  instead  of  boring  holes  through  the  joists  and  inserting  porce- 
lain tubes  for  the  wires,  they  had  been  connected  in  the  same  care- 
less way,  necessitating  a  periodical  repair  bill.  Where  gas  was  used 
for  soldering  purposes,  lamp  sockets  were  found  tied  to  the  gas 
pipes,  and  cords  were  hitched  over  in  another  direction,  with  a  long 
piece  of  wire  solder  for  a  tie. 

It  kept  one  man  busy  in  this  department  for  awhile  replacing 
fuses,  on  account  of  these  conditions,  and  putting  wires  in  order. 
A  ground  on  the  system  was  invariably  found  here.  One  four-story 
building,  constructed  entirely  of  ironwork,  and  in  which  oils  were 
stored,  had  a  main  extending  up  to  the  fourth  floor,  with  taps  on 
each  floor,  with  fourteen  to  seventeen  lights  on  each  circuit,  with 
but  a  iive-ampere  single-pole  switch  controlling  each  floor  circuit 
The  wires  were  strung  mostly  on  knobs.    A  boy  reached  for  a  lamp 


one  day,  and  couldn't  get  away  from  it.  llis  cries  drew  the  atten- 
tion of  the  men,  who  had  to  run  to  the  engine  room,  600  feet  away, 
to  have  that  circuit  opened.  The  singlc-pole  switch  was  wrong  in 
the  first  place,  as  there  were  more  than  six  lamps  on  the  circuit. 
Each  should  have  been  lo-anipcre  double-pole. 

Wires  crossed  iron  pipes  in  all  directions  without  protection. 
One  cannot  be  too  careful  in  such  work.  A  change  was  made  where 
a  ^.|o-volt  power  line  ran  along  the  side  of  a  room  which  was  con- 
stantly flooded.  The  wires  were  covered  with  wood  guards,  and  a 
doorway  made  to  get  at  the  fuses.  A  constant  stream  of  water  ran 
down  over  these,  and  the  asbestos  covering  on  the  inside  of  the 
door  was  saturated  and  ready  to  drop  off.  A  few  feet  away,  the 
wiles  extended  up  to  the  next  floor,  and  practically  no  water 
reached  this  place.  The  cut-outs  were  removed  to  this  riser,  and  no 
further  trouble  experienced  there.  No  man  cares  to  replace  fuses 
where  no  switch  is  at  hand,  even  on  a  400-volt  circuit,  if  he  must 
stand  in  water  during  the  operation. 

Careful  and  intelligent  inspection  will  bring  to  light  many  possi- 
ble improvements  in  almost  any  large  plant.  Some  plants  in  which 
the  system  is  large  enough  and  the  processes  are  more  or  less  fraught 
with  danger,  employ  a  daily  inspector.  Included  in  his  duties  is 
ilie  inspection  of  all  wires.  Pipe-men  and  carpenters  often  raise 
havoc  with  wires  of  all  sorts  which  are  in  their  path  of  work.  One 
threw  a  lamp  cord  over  a  revolving  shaft;  and  a  ground  on  a  wire 
was  traced  to  a  lamp  dropped  into  an  oil  drip  pan,  up  among  shafts 
and  gears. 

Leave  out  knots  in  the  cords,  ard  should  a  lamp  socket  break  off 
and  hang  down  on  the  flexible  wire  on  a  side  wall  bracket,  fix  it 
at  once.  Do  not  let  the  wires  on  a  portable  desk  lamp  become  so 
badly  worn  that  it  will  short-circuit  itself.  Shades  that  perch 
rakishly  on  one  side,  like  the  hat  of  Happy  Hooligan,  should  be 
straightened  out  and  fastened  so  it  cannot  occur  again.  Lamp 
switches  that  light  only  after  a  dozen  turns,  or  perhaps  not  at  all, 
and  loose  fuse  terminals  in  cut-out  blocks  which  cause  a  fuse  to 
get  hot  and  blow  when  most  needed,  should  be  promptly  corrected. 

These  may  seem  small  affairs;  but  when  the  small  leakages  of  a 
great  factory  multiply  the  result  is  very  considerable.  I^ok  after 
the  "stitches  in  time" ;  keep  up  the  little  repairs,  and  in  the  majority 
of  cases,  the  large  ones  will  take  care  of  themselves.  Moreover, 
careless  work  is  not  bn.iiness-like,  and  should  in  any  case  be  avoided. 


Joliet-Chicago  Transmission  Started. 


The  31, coo-volt  transmission  from  Joliet  to  Chicago,  to  supply  power 
for  operating  the  Bridgeport  pumping  station  of  the  Illinois-Michigan 
canal,  was  put  in  opcation  last  week.  This  is  the  first  high-tension 
transmission  line  to  enter  Chicago.  The  power  comes  from  the  plant 
of  the  Economy  Electric  Light  &  Power  Company,  at  Joliet,  which 
is  a  water  power  plant  operating  mainly  with  water  derived  from  the 
flow  of  the  Chicago  drainage  canal.  Thus  Chicago  sends  waste  water 
to  Joliet  and  has  it  returned  in  the  shape  of  electrical  energy.  The 
transmission  distance  is  about  30  miles.  The  three  lines  are  No.  2  solid 
copper  carried  on  glass  insulators,  all  three  on  one  crossarm.  The  pole 
line  follows  the  line  of  the  canal.  The  Bridgeport  pumping  station 
formerly  was  operated  by  steam  and  played  an  important  part  in  the 
sewage  disposal  of  Chicago,  as  it  pumped  the  Chicago  River  into  the 
Illinois-Michigan  canal,  keeping  the  flow  of  the  river  away  from  the 
lake  and  causing  the  greater  part  of  the  sewage  to  flow  away  by  the 
Illinois-Michigan  canal.  The  pumping  v.as  done  by  a  row  of 
marine  type  engines  coupled  to  centrifugal  pumps  located  in  the  dam 
between  the  river  and  the  canal.  Since  the  completion  of  Chicago's 
great  sanitary  canal  the  necessity  for  so  much  pumping  at  the 
Bridgeport  pumping  station  has  disappeared,  but  the  Illinois-Michigan 
Canal  Commission  must  still  keep  this  latter  canal  supplied  with 
water,  and  to  enable  this  to  be  done  more  cheaply  than  formerly,  a 
contract  was  made  for  the  power  transmitted  from  Joliet.  The  load 
is  an  ideal  one  for  a  water  power  plant,  for  it  is  as  constant  as  the 
water  power  itself. 

There  are  installed  tw^o  300-hp  6o-cycIe  2,200-volt  3-phase  induction 
motors  of  the  internal  starting  resistance  type.  One  of  these  is  located 
in  each  end  of  the  power  house,  which  is  located  on  the  dam.  The 
motors  are  belted  to  a  line  shaft  running  the  length  of  the  power  house 
and  from  this  shaft  a  number  of  centrifugal  pumps  in  the  dam  are 
belted.  The  shaft  is  divided  into  sections  bv  clutches,  thus  making  a 
very  flexible  arrangement. 
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Washington  Meeting  of  the  American  Association  for 
the  Advancement  of  Science  and  of  the  Affili- 
ated Societies. 


By  N.  Monroe  Hopkins. 

THE  fifty-second  meeting  of  the  .\merican  Association  for  the 
Advancement  of  Science  and  the  Affiliated  Societies,  held 
in  the  various  buildings  of  the  Columbian  University, 
Washington  under  the  presidency  of  Dr.  Ira  Remsen,  proved 
without  question  the  most  successful  in  the  history  of  the  organiza- 
tion, and  brought  together  the  largest  number  of  scientific  men  of 
note  that  have  ever  met  in  this  country. 

This  is  the  initial  meeting  of  the  American  Association  during 
the  holiday  season  in  conjunction  with  all  the  affiliated  societies, 
and  the  credit  for  this  accomplishment  is  due  to  a  special  commit- 
tee of  the  Association,  of  which  Dr.  Charles  S.  Minot,  of  Harvard 
University,  is  the  chairman.  This  committee  secured  from  all  the 
leading  colleges  and  universities  throughout  the  United  States 
their  consent  either  to  lengthen  the  holiday  vacation  or  to  arrange 
so  that  all  professors  may  have  the  necessary  leave  of  absence  to 
attend. 

From  December  29  to  January  3  had  been  named  as  convocation 
week  and  the  experiment  of  meeting  in  midwinter  as  one  great 
unit  has  proven  so  very  successful  that  it  will  un- 
doubtedly continue  as  the  regular  meeting  scheme  of 
the  Association  and  the  affiliated  societies  hereafter. 
The  attendance  of  the  Association  alone  at  this  win- 
ter meeting  numbered  975,  as  against  the  475  of  the 
Pittsburg  meeting  last  year,  and  with   the  registra- 
tion   of    the    affiliated    societies    added,    the    mmiber    t 
reached  1.337,  as  compared  with  the  635,  which  was 
the  sumtotal  of  the  American  Association  and  affili- 
ated  societies  at   Pittsburg.     In   adding  the  number 
registering   in   the  afiiliated   societies   care   has   been 
taken  not  to  include  those  who  are  members  of  both 
the  Association  and  of  the  affiliated  societies. 

There  have  been  375  new  members  elected  since 
the  Pittsburg  meeting  and  50  members  were  elected 
Fellows  at  this  Washington  meeting.  Five  hundred 
and  forty-three  papers  were  presented  at  this  meet- 
ing, showing  an  increase  of  183  over  the  meeting  last 
summer. 

It  is  of  interest  to  note  that  the  American  As- 
sociation has  increased  its  membership  by  about 
1,500  in  the  last  eighteen  months,  the  growth  result- 
ing from  the  united  expansion  of  its  ten  sections  in  a 
remarkably  well  balanced  manner,  until  to-day  there 
are  over  3,700  Fellows  and  members.  The  Associa- 
tion has  51  published  volumes  and  is  without  doubt 
the  largest  scientific  body  m  America. 

The  present  convention  was  called  to  order 
on    Monday    morning,    December    29.    by    the   retir-  colum 

ing  president.  Professor  Asaph  Hall,  U.  S.  N., 
who  introduced  the  president-elect.  Dr.  Tra 
Remsen.  Addresses  of  welcome  were  made  by  Dr.  Charles  W. 
Needham,  President  of  the  Columbian  University,  on  behalf  of 
the  educational  institutions  of  Washington;  Charles  D.  Walcott, 
on  behalf  of  the  Washington  Academy  of  Sciences;  Hon.  B.  F. 
Macfarland,  on  behalf  of  the  District  of  Columbia,  and  the  Hon. 
David  J.  Hill,  on  behalf  of  the  National  Government. 

The  addresses  were  responded  to  by  President  Remsen,  which 
response  was  followed  by  announcements  from  the  general,  per- 
manent and  local  secretaries,  including  statements  as  to  the  honors 
of  meeting  and  adjournment  of  the  general  session.  Then  fol- 
lowed registration  and  organization  of  the  sections  and  societies 
in  their  respective  halls,  provided  for  by  Professor  Charles  E. 
Munroe,  Chairman  of  the  Committee  on  Meeting  Places  and 
Equipment. 

Upon  organization,  which  consumed  the  remainder  of  the  fore- 
noon, a  luncheon  was  given  to  all  the  visiting  scientists  by  the 
local  committee.  Monday  evening  the  retiring  address  was  deliv- 
ered by  Professor  Hall.  Among  the  social  features  of  the  con- 
vention may  be  mentioned  the  various  dinners  and  smokers  given 
by  the  numerous  societies,  in  addition  to  the  general  luncheon 
noted.     There  were  few  visits  to  places  of  .nterest  at  this  meet- 


ing, most  of  the  time  being  given  up  to  papers  and  business,  even 
on  New  Year's  Day  the  sections  meeting  as  usual.  Among  the 
visits  made,  however,  may  be  mentioned  the  reception  by  the 
President  of  the  United  States  on  Saturday  morning,  and  a  visit 
to  the  plant  of  the  Columbia  Liquid  Air  Company,  where  the  ma- 
chinery was  seen  in  operation  and  liquid  air  exhibited  and  experi- 
mented with. 

The  place  of  meeting  for  next  year  and  the  officers  for  this 
meeting  were  chosen  on  Friday  evening  as  follows.  Meeting 
place,  St.  Louis.  President,  Dr.  Carroll  D.  Wright,  of  the  De- 
Ijartment  of  Labor,  Washington,  D.  C.  Vice-Presidents — Section 
A,  Mathematics  and  Astronomy,  O.  H.  Tittman,  Superintendent 
United  States  Coast  and  Geodetic  Survey ;  Section  B.  Mathe- 
matics and  Astronomy,  Edwin  H.  Hall,  of  Cambridge,  Mass.; 
Section  C,  Chemistry,  W.  D.  Bancroft,  of  Ithaca,  N.  Y.;  Section 
D,  Mechanical  Science  and  Engineering,  C.  M.  Woodward,  of  St. 
Louis ;  Section  E,  Geology  and  Geography ;  I.  C.  Russell,  Ann 
.\rbor,  Mich.;  Section  F,  Zoology,  E.  L.  Mark,  Cambridge,  Mass.; 
Section  G,  Botany,  T.  H.  Macbride,  Iowa  City,  la.;  Section  H, 
Anthropology,  M.  H.  Saville,  of  Museum  of  Natural  History,  New 
York ;  Section  I,  Social  and  Economic  Science,  S.  E.  Baldwin, 
Supreme  Court  of  Errors,  New  Haven,  Conn.;  Section  K,  Physio- 
logy and  Experimental  Medicine,  Prof.  H.  P.  Bowdich,  Jamaica 
Plain,  Mass.    Permanent  secretary.  Dr.  L.  O.  Howard,  Washing- 
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inn.  D.  C;  general  secretary,  C.  W.  Stiles,  Washington,  D.  C; 
secretary  of  the  council,  C.  S.  Howe,  Cleveland,  Ohio. 

In  view  of  the  meeting  place  being  Washington  this  year,  and 
the  election  of  Carroll  D.  Wright,  of  Washington,  to  the  presi- 
dency for  next  year,  it  may  be  of  interest  to  note  the  number  of 
past  presidents  who  have  been  elected  from  Washington.  They 
are:  Simon  Newcomb,  S.  P.  Langley,  T.  C.  Mendenhall,  William 
Harkness,  Theodore  Gill,  and  G.  K.  Gilbert,  and  with  the  election 
of  Dr.  Wright  at  this  last  meeting,  the  list  makes  a  most  favorable 
showing  for  Washington  as  a  scientific  center. 

Among  the  affiliated  societies  which  met  with  the  American  As- 
sociation during  convocation  week  may  be  mentioned  the  follow- 
ing: American  Anthropological  Association,  American  Chemical 
Society,  American  Folk-Lore  Society,  American  Morphological 
Society,  American  Philosojihical  Society,  American  Physical  So- 
ciety, American  Physiological  Society,  .\merican  Psychological 
Association,  American  Society  of  Naturalists,  Association  of 
American  Anatomists,  Astronomical  and  Astrophysical  Society 
of  America,  Botanical  Society  of  America,  Botanists  of  the 
Central  and  Western  States,  Geological  Society  of  America,  Na- 
tional Geographic  Society,  Naturalists  of  the  Central  States,  So- 
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cicty  «>!  .\iiicric;iii  Kactcriologisit.s,  Socieiy  for  I'l.iiu  Morpliolii^y 
and  riiy.sioloiiy,  Society  for  the  Promotion  of  Agricultiirul 
Science,  ZooloKisIs  of  the  Central  anil  Western  Stales,  .Aniencan 
Alpine  Club,  Nutionnl  Association  of  Stale  Universities,  American 
Microscopical  Society,  Society  of  ICconomic  lintomnlogists. 

Among  the  papers  presented  at  tlic  WnsliinKlon  meeting  may  be 
listed  tbe  following  of  interest  from  ibc  physical  or  electrical 
engineering    stnnilpoint : 

"A  Systematic  Method  of  Calculating  the  Dimensions  of  Dyna- 
mo-electric Machines,"  by  Carl  Kinsley,  University  of  Chicago. 
The  paper  deals  with  dimensions  so  arranged  that  a  set  of  three 
simultaneous  ei|uations  gives  the  rcl;itions  existing  between  the 
diameter  of  the  armature,  its  length,  and  the  number  of  conduc- 
tors on  the  winding.  These  cipiations  arc  j.rimarily  made  to  de- 
pend upon  considerations  which  will  determine  the  satisfactory 
operation  of  the  dynamo.  The  first  cipiation  is  made  to  depend 
on  the  electromotive  force  desired.  The  second  eiiuation  consid- 
ers the  rise  in  temperature  allowable.  The  third  equation  deter- 
mines the  eflicicncy  of  the  machine.  The  intermediate  assump- 
tion, such  as  the  area  covered  by  the  pole  pieces,  afTcct  the  ulti- 
mate dimensions,  but  all  unite  in  giving  the  essential  features  de- 
sired, namely,  the  electromotive  force,  rise  of  temperature  and 
eflicicncy. 

"Exhibit  of  a  New  Mechanical-Metallurgical  Product  in  Cop- 
per," by  L.  A.  Waldo,  Professor  in  Purdue  University,  Lafayette, 
Ind.  The  paper  is  descriptive  of  a  hollow  copi)cr  ball  of  uniform 
thickness  and  predetermined  weight  and  strength,  made  by  an  en- 
tirely original  process. 

"The  Construction  of  a  Sensitive  Galvanometer,"  by  C.  G. 
Abbott,  Smithsonian  Institution,  Washington.  D.  C.  This  paper 
will  be  published  in  the  Proceedings  of  t#ie  Smithsonian  Institu- 
tion, and  describes  what  is  probably  the  most  sensitive  galvan- 
ometer ever  constructed.  The  instrument  has  sixteen  coils,  and  a 
resistance  of  1.6  ohms.  Its  constant  is  5  X  I0~"  ampere,  and  is 
capable  of  indicating  a  current  as  small  as  i  X  10  '"'  ampere.  This 
paper  was  given  with  an  introduction  by  S.  P.  Langley,  Secretary 
of  the  Smithsonian  Institution. 

"The  Condition  Governing  the  Coherence  of  Metals  When 
There  is  an  Electrical  Discharge  Between  Them,"  by  Carl  Kins- 
ley, University  of  Chicago.  The  paper  describes  an  apparatus  for 
studying  coherence  effects  between  surfaces  whose  distance  apart 
could  be  measured  to  a  .04  of  a  wave  length  of  light.  Prof. 
Kinsley  also  read  a  paper  on  "The  Determination  of  the  Fre- 
quency of  .Alternating  Currents  by  the  Automatic  .'Xdjustment  of 
the  Circuit  to  Resonance." 

"Experiments  Concerning  V'erj-  Brief  Electrical  Contacts,"  was 
the  title  of  a  paper  by  Herschel  C.  Parker,  Columbia  University, 
New  York,  which  gave  an  account  of  experiments  concerning 
very  brief  electrical  contacts  by  means  of  a  gravity  contact  key. 

"Derivation  of  Equation  of  Decaying  Sound  in  a  Room  and  a 
Definition  of  Open  Window  Equivalent  of  Absorbing  Power  of  a 
Room,"  by  W.  S.  Franklin,  Lehigh  University,  consisting  of  a 
mathematical  discussion  on  acoustic  properties  of  rooms  and 
halls  in  which  the  interesting  point  is  brought  out  that  theory 
agrees  with  experiment.  Deals  fully  with  absorption  of  sound 
by  walls  and  objects  in  a  room. 

A  paper  "On  the  Velocity  of  Light  as  Affected  by  Motion 
Through  tlie  Ether,"  by  Edward  W.  Morley,  Western  Reserve 
University,  and  Dayton  C.  Miller,  Case  School  of  Applied  Science, 
referred  to  experiments  which  will  involve  a  year  or  more  for  their 
performance.  The  paper  describes  some  new  points  in  the  theory, 
and  it  reported  that  the  experimental  work  so  far  carried  out  gives 
promise  of  important  discoveries. 

A  paper  "On  the  Distribution  of  Pressure  Around  Spheres 
Moving  With  Constant  Velocity,"  by  S.  R.  Cook,  Case  School  of 
Applied  Science,  is  a  mathematical  discussion,  and  although  very 
valuable,  not  of  general  interest. 

In  a  paper  entitled  "Damped  Ballistic  Galvanometer."  Prof.  O. 
M.  Stewart,  of  the  University  of  Wisconsin,  showed  that,  contrary 
to  the  usual  supposition,  the  damped  ballistic  galvanometer  gives 
deflections  proportional  to  the  quantities  of  electricity  discharged 
through  it. 

A  paper  "On  the  Electrical  Conductivity  of  Solutions  in  Amy! 
Amine,"  by  Louis  Kalenberg,  University  of  Wisconsin,  contains  a 
description  of  a  form  of  cell  for  investigating  conductivity  of  solu- 
tions when  the  solvent  is  expensive  or  difficult  to  obtain  in  large 
quantities.    It  gives  the  results  of  solutions  in  amyl  amine,  a  sol- 


vent whosf  dielectric  coniilaiil  is  n(  ilie  order  of  chlurnform. 

"On  the  Thermal  Coiuluclivily  of  Glass,"  a  i)aper  by  H.  W. 
Si»ringsiccn,  Case  School  of  .\pplicd  Science,  describes  measure- 
menls  m;iile  on  difTereiil  samples  of  glass,  the  determination!!  be- 
ing obiaiiuil  throuBli  lite  agency  of  a  ihcrino-cleclric  couple. 

Mr.  Charles  K.  Wead,  United  Slates  Patent  Oflice,  read  a  jiaper 
"On  Some  Relations  Between  Science  and  the  I'atent  System," 
in  which  he  called  altenlion  (o  certain  unique  opportunities  for 
research  afforded  lo  ilu-  public  by  the  Patent  OfTice  and  by  its 
publications. 

"Why  the  K.M.F.  of  the  Danicll  Cell  Changes  When  the  Densi- 
ties of  ihe  Solutions  Change,"  was  the  title  of  a  paper  by  Prof. 
Henry  S.  Carharl,  University  of  Michigan,  in  which  it  was  shown 
that  the  thermal  change  is  abundantly  large  to  explain  the  changes 
menti<ined  in  the  title.  Prof.  Carhart  also  read  a  paper  on  "The 
Absolute  Measurement  of  the  E.M.F.  of  the  Cadmiun  Cell,"  in 
which  Prof.  Karl  E.  Guthe,  University  of  Michigan,  collaborated. 
The  paper  described  the  preparation  of  the  materials  for  use  in 
the  cadmium  cell  and  an  electro-dynamometer  for  making  accurate 
measurements. 

"The  Coefficient  of  Expansion  of  Some  Alloys  of  Nickel  and 
Cast  Iron,"  by  Theo.  M.  Focke,  Cleveland,  Ohio,  was  the  subject 
of  a  paper  describing  experiments  which  show  that  an  alloy  of 
36  per  cent,  of  commercial  nickel  and  64  per  cent,  of  common  cast 
iron  make  an  allf)y  whose  coeflicient  f)f  expansion  is  about  one- 
third  of  that  of  iron.  This  material  has  been  used  in  making  engi- 
neering instruments. 

Prof.  R.  H.  Thurston,  Cornell  University,  in  a  paper  entitled 
"Sulphur  Di-Oxide  and  the  Binary  Vapor  Engines,"  described  the 
condensation  of  steam  by  sulphur-dioxide,  and  the  utilization  of 
the  expansion  of  the  sulphur-dioxide  gas  in  a  separate  cylinder, 
thereby  increasing  the  efficiency  of  the  engine. 

A  paper  by  Prof.  E.  Rutherford,  of  McGill  University,  de- 
scribed the  phenomena  of  "The  Magnetic  and  Electric  Deviation 
of  the  Easily  .Absorbed  Rays  from  Radium." 

A  paper  on  "A  Lecture  Room  Method  of  Analyzing  Irregular 
Electric  Currents,"  by  Prof.  W.  J.  Humphreys,  University  of  Vir- 
ginia, described  an  arrangement  of  a  small  gas  chamber  built 
upon  an  ordinary  telephone  receiver,  with  a  pipe  leading  thereto. 
The  vibrations  of  the  diaphram  affected  a  jet  of  gas  which  was 
lighted  at  the  small  opening  provided.  A  revolving  mirror  ap- 
paratus completed  the  equipment. 

Four  papers  dealing  with  radioactivity  were  as  follows:  "A 
Penetrating  Radiation  from  the  Earth's  Surface,"  by  E.  Ruther- 
ford and  H.  L.  Cook,  McGill  University.  "Induced  Radioactivity 
Excited  at  the  Foot  of  Water  Falls,"  by  J.  C.  McLennan,  Toronto 
University.  "Note  on  the  Possible  Cause  of  Radioactivity,"  by 
Carl  Barus,  Brown  University.  "Radioactivity  of  Freshly  Fallen 
Snow,"  by  S.  J.  .Allen,  McGill  University. 

Among  other  papers  read  were  the  following:  "Certain  Data 
Bearing  on  the  Occurrence  of  Lightning,"  and  "The  Electrical 
Charges  of  Water  Nuclie,"  by  C.  Barus,  Brown  University.  "The 
Critical  Current  Density  and  Drop  of  Potential  at  the  Cathode  in 
A'acuum  Tubes,"  by  C.  A.  Skineer,  University  of  Nebraska. 

"On  the  Double  Refraction  of  Dielectrics  in  a  Magnetic  Field  in  a 
Direction  at  Right  Angles  to  the  Lines  of  Force,"  by  L.  T.  Brace, 
University  of  Nebraska. 


Indicting   Brooklyn   Trolleys, 

The  December  Grand  Jury  in  Brooklyn  has  presented  a  report  to 
Judge  Aspinwall  on  the  conditions  existing  on  the  Brooklyn  Rapid 
Transit  lines.  The  presentment  recites  that  the  Grand  Jury  found 
poor  light  in  the  cars  and  insufficient  heat.  It  also  found  that  there 
were  not  enough  cars  run  during  the  non-rush  hours.  The  Grand 
Jury  recommends  that  the  Aldermen  pass  an  ordinance  compelling 
the  company  to  properly  light  and  heat  its  cars  and  to  run  more 
cars  during  the  non-rush  hours.  On  account  of  what  it  regards  as 
the  neglect  of  the  public,  it  recommends  that  the  Attorney-General 
be  instructed  to  bring  proceedings  to  annul  the  charter  of  the  sub- 
sidiary lines  of  the  Brooklyn  Rapid  Transit.  It  also  recommends 
that  the  city  of  New  York  take  over  these  lines  and  operate  them. 
The  Grand  Jury  says  that  it  has  examined  officers  of  the  company 
and  found  them  unwilling  to  do  what  they  could  do  to  improve  con- 
ditions. The  presentment  calls  attention  to  the  tendency  towards  an 
increase  in  immorality  and  pickpocketing  as  a  result  of  the  crowded 
conditions  on  the  surface  and  elevated  roads. 
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Arnold  Report  on  the  Chicago  Transportation  Problem. 

The  report  of  Mr.  B.  J.  Arnold,  to  which  we  referred  last  week, 
comprises  an  octavo  volume  of  310  pages,  accompanied  by  fifteen 
sheets  of  curves  and  a  case  containing  fourteen  maps.  The  report  is 
divided  into  six  parts  and  appendix,  and  is  prefaced  by  a  summary 
of  conclusions  and  recommendations,  which  are  printed  below. 

A  general  discussion  of  street  railway  systems  and  the  condi- 
tions governing  them  forms  Part  I  of  the  report.  Part  II  discusses 
the  inadequacy  of  present  terminals  and  service  and  contains  recom- 
mendations for  improvement  under  divisional  ownership.  The  dis- 
cussion includes  a  consideration  of  the  present  terminals  in  the  busi- 
ness center,  the  uses  made  of  the  same  and  their  inadequacy ;  reasons 
for  the  inadequate  service  being  furnished  at  the  present  time  and 
reasons  for  dead  trackage  in  the  downtown  district ;  how  electric  ter- 
minals were  granted  in  the  business  center;  reasons  why  cable  opera- 
tion as  a  system  and  operation  of  cars  in  trains  should  be  abandoned; 
conclusions  as  to  what  should  be  done  to  better  conditions  under  the 
present  system  of  divisional  operation  by  separate  managements;  dis- 
cussion of  the  relative  merits  of  overhead  and  underground  con- 
duit types  of  electrical  construction ;  recommendations  for  an  ar- 
rangement of  loop  terminals  to  take  the  place  of  the  present  terminals, 
and  recommendations  as  to  the  disposition  of  the  present  terminals, 
with  estimates  of  the  capacity  required  of  terminals ;  recommenda- 
tion of  a  system  of  routing  to  eliminate  largely  the  use  of  transfers ; 
reasons  for  the  desirability  of  double-truck  cars ;  teaming  conditions 
and  their  influence  on  car  traffic ;  speed  of  cars,  with  reasons  for  not 
further  limiting  the  speed ;  report  on  the  system  of  transfers  in  use, 
and  recommendations  for  the  building  of  additional  tracks  to  better 
serve  the  public. 

Part  III  treats  of  the  growth  of  population  and  development  of 
the  transportation  business,  with  a  discussion  of  probable  future  in- 
crease and  an  analysis  of  capitalization  and  financial  results  ob- 
tained in  past  operations.  Twenty-eight  charts  of  curves  are  in- 
cluded, based  upon  population  statistics  of  Chicago  and  several  of  the 
metropolitan  cities  of  the  world.  The  heads  of  this  section  are  as 
follows : 

Population  by  divisions  in  tables  and  graphically  for  ten  years 
from  1892  to  1901,  giving  percentages  of  increase  and  decrease,  track 
mileage  and  population  per  mile  of  track,  revenue  passengers  carried 
by  divisions,  rides  per  capita  per  annum,  passengers  carried  per  mile 
of  track,  gross  passenger  receipts  per  year,  per  mile  of  track  per  year, 
and  per  car  mile  operated  per  year ;  tentative  conclusions  regarding 
future  population  of  Chicago  and  probably  future  earnings  of  railway 
companies ;  statement  of  operations  for  last  fiscal  year  and  analysis 
of  existing  capitalization. 

Part  IV  is  on  through  routes,  universal  transfers  and  the  one-city- 
one-fare  question.  It  treats  of  the  relative  merits  of  operating  cars 
over  through  routes  as  compared  with  downtown  terminals,  discusses 
the  subject  of  universal  transfers  and  the  question:  Could  a  unified 
company  afford  to  conduct  the  transportation  business  of  Chicago  on 
a  one-fare  basis? 

Part  V  consists  of  the  discussion  of  a  new,  reorganized  and  unified 
street  railway  system  for  Chicago  and  recommends  a  general  plan 
of  surface  transportation  under  a  unification  of  control  of  the  Chi- 
cago City  Railway  Company,  the  Chicago  Union  Traction  Company, 
the  Chicago  Consolidated  Traction  Company  and  the  Chicago  Gen- 
eral Railway  Company,  utilizing  subway  and  surface  terminals  in 
the  business  district  and  routing  cars  through  all  divisions;  a  general 
plan  is  given  of  subways  required  for  such  operation,  with  an  out- 
line of  the  use  of  transfers,  and  a  schedule  of  routes  recommended, 
showing  length  of  routes,  time,  number  of  cars  and  headway  of  cars; 
also  a  schedule  of  streets  on  which  tracks  should  be  built  in  the  cre- 
ation of  such  a  system,  showing  distance  and  type  of  track  con- 
struction ;  estimates  are  submitted  of  the  cost  to  produce  the  system 
ready  for  the  operation  of  cars,  and  an  estimate  of  the  earnings  to 
be  derived  from  the  operation  of  such  a  system,  based  on  the  past 
performances  of  the  present  companies. 

Part  VI  comprises  various  technical  problems,  valuations  and  esti- 
mates, and  is  divided  in  six  chapters,  as  follows :  Chapter  I,  subways. 
Chapter  II,  underground  electric  conduit  .system.  Chapter  III,  elec- 
trolysis. Chapter  IV,  Union  Elevated  Railroad  loop.  Chapter  V, 
track  rails  and  track  construction,  with  illustrations.  Chapter  VI, 
unit-price  estimates.  Chapter  VII,  valuation  estimates.  Chapter 
VIII,  valuation  of  lines  under  expiring  grants.  Chapter  IX,  cost 
estimates. 


The  appendix  gives  tabulated  information  concerning  present 
routes,  length  of  round  trip,  time,  and  maximum  number  of  cars  op- 
erated by  the  Chicago  Union  Traction  Company  and  the  Chicago 
Street  Railway  Company  ;  recommcntlations  as  to  routes  in  the  busi- 
ness district  for  the  operation  of  cars  under  divisional  ownership  with 
joint  use  of  tracks,  reference  being  made  to  an  accompanying  map; 
recommendations  for  the  operation  of  cars  under  a  unification  of 
management  of  the  Chicago  Street  Railway  and  the  Chicago  Union 
Traction  Company;  schedules  showing  points  at  which  transfers  are 
issued  and  received  by  the  Chicago  Street  Railway  and  the  Chicago 
Union  Traction  Company;  list  of  streets  on  which  tracks  are  laid, 
with  the  distances  in  feet  of  street  and  single  track;  recommendations 
as  to  the  streets  on  which  to  construct  tracks,  showing  mileage  and 
giving  amount  to  be  constructed  in  subways  and  amount  of  under- 
ground conduit  type. 

The  engraved  plates  at  the  end  of  the  book  give  cross  sections  of 
proposed  subways,  double-track  subway  stations,  underground  con- 
duit railway  construction  and  further  population  curves. 

SUMMARY     OF     CONCLUSIONS     AND     RECOMMENDATIONS. 
I.    THE    ONE-CITY-ONE-FARE    IDEA. 

Chicago,  with  respect  to  transportation  as  well  as  other  things, 
should  be  regarded  as  one  city,  not  three.  Divisional  lines  ought 
to  be  obliterated,  as  far  as  possible.  A  street  car  passenger  should 
be  carried  over  the  most  direct  route  between  any  two  points 
within  the  city  limits  for  a  single  fare.  Complete  unification 
of  ownership  and  management  is  the  best  plan  for  realizing  the 
one-city-one-fare  idea.  The  same  end  can  be  accomplished,  how- 
ever, but  in  a  less  satisfactory  manner,  under  divisional  owner- 
ship, by  a  plan  of  through  routing  of  cars,  joint  use  of  tracks  and 
interchangeable  transfers.  To  a  still  less  satisfactory  degree  the 
same  end  can  be  accomplished  by  the  interchange  of  transfers  be- 
tween companies  without  joint  use  of  tracks. 

II.    THE  THROUGH-ROUTE  PRINCIPLE. 

Routes  through  the  business  district  ought  to  be  substituted 
for  downtown  terminals,  wherever  possible.  Outside  the  business 
district,  too,  the  best  results  would  follow  from  connecting  to- 
gether the  detached  lines  now  found  on  several  streets  and  operat- 
ing cars  over  such  lines  from  end  to  end  on  the  through  route 
•  principle. 

HI.    SUBWAYS. 

A  system  of  subways  should  be,  and  eventually  must  be,  built 
to  accommodate  the  street  car  traffic  of  Chicago  and  relieve  the 
street  surface  congestion  in  the  business  district.  Galleries  should 
be  provided  in  connection  with  such  subways  for  the  accommoda- 
tion of  present  and  future  underground  utilities.  Two  subway 
plants  are  outlined  in  the  report.  One  plan,  referred  to  as  Subway 
Plan  No.  I,  shown  on  map  No.  11,  calls  for  three  north  and  south 
subways,  from  Fourteenth  Street  on  the  south  to  Indiana  Street  on 
the  north,  and  two  subways  entering  the  business  district  from  the 
West  Side,  utilizing  the  present  Van  Buren  and  Washington  Street 
tunnels  and  looping  back  of  Clark  Street.  This  is  a  system  of 
high  level  subways  throughout,  with  no  dips.  Its  estimated  cost 
is  $16,000,000.  The  other  subway  plan,  known  as  Plan  No.  2, 
shown  on  map  No.  5,  calls  for  practically  the  same  north  and 
south  high  level  subways  in  combination  with  three  or  more  low 
level  subways  from  the  West  Side,  passing  under  the  north  and 
south  subways  and  reaching  Michigan  Avenue,  and  should  future 
developments  warrant,  under  Lake  Front  Park  as  far  as  it  may 
be  extended.  The  low  level  subways  would  require  the  use  of  ele- 
vators. The  estimated  cost  of  subways  built  according  to  this 
plan  is  $20,000,000.  Plan  No.  2  is  recommended  as  best  for  the 
city  from  an  engineering  and  transportation  point  of  view,  but 
in  case  this  plan  is  deemed  inadvisable  for  business  or  other  reasons, 
a  system  of  single-decked  high  level  subways,  as  outlined  in  Plan 
No.  I,  can  be  constructed,  which  will  to  a  large  extent  accomplish 
the  results.  No  subways  should  be  built  in  such  a  manner  as  to 
preclude  the  operation  of  cars  through  them  on  the  through  route 
principle.  Under  either  of  the  plans  .-s  outlined,  the  whole  sys- 
tem of  subways  need  not  necessarily  be  constructed  at  once.  One 
or  more  of  the  subways  could  be  built  at  a  time  and  utilized  sepa- 
rately, but   with   a   view   to   their   ultimately   forming  a   part   of   a 
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coinjmlicn-iivc  ityslcm.  Tlic  siibw.iy  plans  as  siibnntliil  tlo  nut 
necessarily  call  (or  the  removal  of  ull  tracks  from  the  street  surlacc 
in  the  business  district,  and  Subway  I'lan  No.  i  nece.nsilatcs  some 
surface  loops.  Under  eitiier  plan  there  could  be  a  street  surface 
system  connecting  the  depots  and  designed  to  accommodate  sliort 
haul  trartic  in  ihe  business  district.  Under  Plan  No.  2  there  luuld 
also  be  a  low  level  subway  system  for  connecting  all  depcUs,  and 
by  using  it  in  connection  with  this  subway  all  tracks  could  be  kept 
ofT  from  the  surface  of  the  streets  in  the  business  district  for  some 
years  to  come. 

IV.    lilt     TKISKNT     KIVER     TUNNELS. 

It  is  inadvisable  tu  attempt  to  lower  the  present  river  tunnels 
and  at  the  same  time  retain  them  for  surface  railway  use,  for  the 
reason  that  lowering  the  tunnels  to  a  sufficient  depth  to  accom- 
modate future  river  traflic  would  involve  extending  the  tunnel 
iipproaches  at  least  a  block  further  into  the  business  district.  In 
the  interest  of  navigation,  therefore,  the  tops  of  the  tunnels  ought  to 
be  promptly  removed,  leaving  the  lower  parts  of  one  or  perhaps  two 
of  the  tunnels  for  utilization  later  as  parts  of  a  future  subway 
System. 

V      I'L.W      FOR      .\      UNIFIED     rOMDINED      SURF.\CE      AM)      SL  IIWAV      SIRKKT 
RAILWAY  SYSTEM. 

A  plan  is  presented  for  a  new,  reorganized  and  unified  combined 
surface  and  subway  street  railway  system,  comprising  the  lines  of 
the  City  Railway  Company,  the  Union  Traction  Company,  the 
Giicago  General  Railway  Company  and  the  Chicago  Consolidated 
Traction  Company  within  the  city  limits,  and  new  lines  necessary 
properly  to  connect  the  now  disconnected  parts  of  the  system. 
The  total  single  track  mileage  of  this  system  as  outlined  would 
be  about  745  miles,  and  its  estimated  cost,  if  constructed  new, 
with  everything  first  class  throughout,  but  exclusive  of  subways, 
would  be  $70,000,000.  Adding  $20,000,000,  the  cost  of  the  subways 
constructed  according  to  Plan  No.  2,  would  make  the  total  cost  of 
the  new  system  complete  $90,000,000.  With  Subway  Plan  No.  i, 
instead  of  Subway  Plan  No.  2.  the  total  cost  of  the  new  unified 
system  would  be  $85,800,000. 

VI.    PLANS    FOR    IMMEDIATE    IMPROVEMENT    OF    TERMIX.\LS    AND    SERVICE. 

Plans  are  presented  for  the  rerouting  of  surface  terminals  in  the' 
business  district,  (i)  under  the  present  divisional  ownership  and 
operation,  (2)  under  the  joint  use  of  tracks  in  the  business  district 
under  divisional  ownership,  and  (3)  under  unified  ownership  and 
management.  Immediate  improvement  of  Chicago's  local  trans- 
portation facilities  may  be  effected  by  substituting  electric  for 
cable  power  and  routing  cars  according  to  any  of  the  plans  outlined, 
all  cars  from  the  West  and  North  sides  to  enter  the  business 
district  over  bridges  until  such  time  as  subways  shall  be  con- 
structed. 

VIL    ELECTRIC     UNDERGROUND    CONDUIT    .SYSTEM. 

The  operation  of  cars  in  Chicago  by  the  electric  underground 
conduit  system  is  practicable  and  feasible.  Overhead  trolley  con- 
struction should  be  prohibited  within  the  area  bounded  by  Twelfth 
Street  on  the  south  and  the  river  on  the  north  and  west.  Outside  of 
the  district  named  the  objections  to  the  overhead  trolley  are 
esthetic  in  nature,  and  it  is  for  the  city  authorities  to  say — after 
a  balancing  of  financial  against  esthetic  considerations — how  much, 
if,  any,  underground  conduit  construction  should  be  required.  The 
cost  per  mile  of  single  track  (track  alone,  including  feeders),  of 
electric  conduit  road  construction  would  average  $81,300  for  a  sys- 
tem covering  the  entire  city,  including  feeder  wire,  but  exclusive  of 
the  cost  of  power,  rolling  stock  and  paving  of  right  of  way.  All 
conduit  construction,  however,  within  the  business  district  would 
cost  about  $100,000  per  mile,  due  to  the  numerous  curves,  large 
amount  of  special  work  required,  and  the  extra  cost  of  labor,  due 
to  the  congestion  within  the  district  in  which  the  work  must  be 
prosecuted.  To  either  of  the  above  figures  should  be  added  the 
cost  of  paving,  as  follows:  Brick,  $12,650:  asphalt,  $12,880: 
dressed  granite,  $18,400.  Overhead  trolley  road  construction  would 
cost  $20,836  per  mile  of  single  track,  using  the  same  weight  of  rail. 
It  would  cost  nearly  as  much  to  convert  the  Chicago  cable  roads 
into  electric  conduit  roads  as  to  build  new  electric  conduit  roads. 


Vlll.    (iROUVU)    KAILS. 

A  Kf'ovcd  nil  del  type  oi  rail,  of  special  design,  is  rccoiniiK-nded 
lor  wcU-pavcd  stiects  upon  which  cars  operate  ufien  enouKli  to 
properly  clear  the  groove  of  dirt  and  ice.  On  outlying  mrcetf 
and  on  poorly  |>aved  and  poorly  maintained  streets  the  girder 
lype  of  rail  should  be  maintained  as  best  for  team  trafTic,  and  the 
I  ail  way   companies. 

IX.    ELECTKOLYSIS. 

The  destruction  of  underground  utilities  from  electrolysis  is 
now  well  in  hand  by  the  city,  and  if  the  present  ordinance  gov- 
erning the  subject  is  enforced  no  serious  diflicultics  may  be  an- 
ticipated from  this  source,  and  when  the  underground  conduit  sys- 
tem is  adopted  there  should  be  no  further  injury  from  electrolysis 
ill  the  area  served  by  the  conduit  system,  because  this  system  uses 
;i  complete  metallic  circuit. 

X.    TIIK     FINANCIAL    ASPECT    OF    THE    ONE-CITY-ONE-FARE    I'LAN. 

A  unified  company  could  afford  to  conduct  the  transportation 
business  of  Chicago  on  the  basis  of  a  single  fare  for  a  continuous 
ride  anywhere  within  the  city  limits.  The  present  divisional  com- 
panies by  the  interchange  of  transfers,  could  afford  to  do  the 
same  thing,  provided  they  were  properly  protected  against  the 
fraudulent  use  of  transfers,  but  it  would  be  at  a  somewhat  greater 
cost  to  themselves,  and  with  greater  inconvenience  to  passengers, 
than  would  be  the  case  under  unified  management. 

XT.    GROWTH    OF   POPULATION    AND  TRAFFIC   IN   THE   PAST   AND   ESTIMATES 
AS    TO   THE    FUTURE   INCREASE   OF    STREET    CAR   TRAFFIC. 

The  population  of  Chicago  has  increased  since  its  incorporation 
in  1837  to  1902  at  the  rate  of  8.6  per  cent,  per  year  compounded, 
and  is  now  increasing  at  the  rate  of  T.j  per  cent,  per  year.  For 
the  nine  years  from  1892  to  1901,  inclusive,  the  number  of  revenue 
passengers  carried  by  the  Chicago  surface  and  elevated  lines  com- 
bined has  increased  at  the  rate  of  5  per  cent,  per  annum  com- 
pounded. The  increase  for  the  surface  lines  during  the  same  period 
has  been  at  the  rate  of  1.5  per  cent,  per  year  compounded.  The 
increase  for  the  combined  surface  and  elevated  lines  from  1894  to 
1901,  inclusive,  a  period  of  seven  years,  has  been  at  the  rate  of 
6.3  per  cent,  per  year  compounded.  The  increase  for  the  surface 
lines  alone  during  the  same  period  has  been  at  the  rate  of  3.9  per 
cent,  per  year  compounded,  and  the  increase  for  the  elevated  lines 
alone  has  been  for  the  same  period  at  the  rate  of  2.6  per  cent,  per 
year  compounded.  The  population  of  Chicago  has  increased  more 
rapidly  than  that  of  any  other  city  in  the  world,  but  it  is  im- 
probable that  this  rate  of  increase  should  continue  indefinitely. 
Figures  and  curves  are  presented  showing  the  past  growth  of  Chi- 
cago as  compared  with  other  cities,  also  the  future  results  if  present 
rates  of  increase  should  be  maintained,  but  as  this  is  improbable 
curves  are  shown  representing  the  increase  in  population  and 
gross  receipts  that  may  reasonably  be  expected  for  the  combined 
surface  and  elevated  railways  during  the  next  fifty  years. 

XII.   ESTIMATED  COST   OF   REPRODUCTION   AND   PRESENT   VALUE   OF   EXIST- 
ING   PLANTS. 

The  cost  to  reproduce  the  following  properties  complete,  with 
new  construction  and  equipment  throughout,  would  be :  Chicago 
City  Railway  Company,  about  $17,200,000;  Chicago  Union  Traction 
Company  (not  including  the  Consolidated  Traction  Company), 
about  $22,200,000.  The  actual  present  value  of  the  physical  prop- 
erties for  railway  purposes  of  the  following  companies,  taking  into 
consideration  the  obsolete  equipment  and  construction  which  must 
be  discarded,  but  not  taking  into  account  any  franchise  rights  or 
earning  capacity  of  the  properties,  is  estimated  as  follows :  Chicago 
City  Railway  Company,  about  $12,000,000:  Chicago  Union  Traction 
Company  (not  including  Consolidated  Traction  Company),  about 
$15,000,000. 

XIII.    NEED    FOR    REGULATION    OF    TEAM     TRAFFIC. 

At  the  present  time  team  traffic  interferes  with  street  cars  to 
an  unwarrantable  extent.  A  reasonable  regulation  of  team  traffic 
is  essential  to  the  improvement  of  street  car  service. 


January  io,  1903. 
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XIV.    THE    UNION     ELEVATED    LOOP    PROBLEM. 

The  junction  points  are  the  ultimate  limiting  factor  of  the  ca- 
pacity of  the  Union  Elevated  Loop.  At  the  present  time,  however, 
the  platform  stations  are  the  limiting  factor.  The  first  and  simplest 
way  to  increase  the  capacity  of  the  loop  is  to  lengthen  the  station 
platforms  so  that  two  trains  can  load  and  unload  to  a  station  at  the 
same  time.  When  the  capacity  of  the  junction  points  is  reached, 
added  facilities  can  be  provided  by  building  stub-end  terminals  just 
outside  the  loop.  The  terminal  capacity  of  the  loop  could  be  in- 
creased by  dividing  the  present  loop  into  four  smaller  loops,  but 
presumably  there  would  be  public  objection  to  such  a  plant,  because 
it  would  involve  encumbering  more  downtown  streets  with  elevated 
structures,  and  it  is,  therefore,  not  recommended.  The  ideal  solu- 
tion- of  the  elevated  loop  problem  would  be  to  utilize  the  loop  struc- 
ture as  sections  of  through  routes  between  the  different  sections 
of  the  city. 


Experience  With  a  Third-Rail  Road  in  the  Open 
Country. 


By  Charles  Esselstyn. 

WHEN  the  Albany  &  Hudson  Railway  and  Power  Company 
completed  its  third-rail  line,  36  miles  long,  between  the 
cities  of  Albany  and  Hudson,  and  extending  through  a 
dozen  villages  and  the  city  of  Rensselaer,  there  were  many  who 
prophesied  that  for  summer  outings  the  road  would  prove  a  pleas- 
ant novelty  and  a  picnic  success,  but,  that  with  winter  weather 
the  inevitable  snows  and  sleets  and  landslides,  as  the  track  runs 
through  a  score  of  deep  cuts  and  over  a  dozen  newly  built  em- 
bankments, it  would  meet  its  Waterloo.  Many  of  these  Cassandras 
anticipated  open  cars  and  cooling  breezes,  and  failed  to  realize 
that  a  railroad  was  being  born,  and  not  a  city  trolley  system. 
They  had  hoped  to  climb  into  the  back  seat  for  a  smoke,  or  to 
enjoy  a  chat  with  a  friend,  forgetting  that  their  cigars  would  be 
blown  from  their  mouths  and  their  hats  from  their  heads,  when 
the  power  was  on  and  the  shoes  were  in  place.  They  did  not  know 
that  open  cars  had  no  right  on  a  road  where  from  40  to  60  miles 
an  hour  was  frequently  the  speed.  When  the  opening  day  did 
come,  when  the  big  cars,  to  all  appearances  like  the  railroad 
coach,  began  a  regular  schedule,  the  city  folk  of  Albany  and 
Hudson,  and  the  country  folk  of  the  adjoining  counties  of  Albany 
and  Columbia,  began  to  appreciate  that  this  36-mile  third-rail 
system  was  no  toy,  to  be  used  merely  for  a  picnic  or  an  evening 
ride,  but  a  real  live  railroad,  built  for  business  and  calculated  to 
make  business.  Instead  of  trolleys  running  at  the  pleasure  of  the 
motorman,  they  found  a  railroad  time  table  which  the  de- 
scendants of  the  Dutch  settlers  gradually  learned  could  be  de- 
pended upon.  Admiration  followed  amazement,  and  the  road  took 
its  place  as  a  real  something  to  be  used  as  a  means  of  transit,  and 
not  as  a  target.  But  the  Cassandras  were  not  through.  "Wait 
until  the  snow  comes,"  they  said,  with  the  same  confidence  that  the 
original  had  displayed  in  foretelling  the  troubles  of  Troy. 

The  third  rail  cars  soon  acquired  a  reputation  for  regularity, 
and  to-day  the  company  claims  to  run  nearer  to  its  schedule,  with 
a  smaller  percentage  of  late  trains,  than  any  railroad,  steam  or 
electric,  in  this  or  any  other  country.  And  then  the  snows  did 
come,  and  they  have  been  coming  ever  since,  but  the  interference 
with  the  schedule  has  been  slight.  A  huge  rotary  plough  and  an 
ordinary  one  furnished  the  company's  equipment  to  meet  the 
white  stuff  which  often  lies  a  foot  and  a  half  deep  on  the  levels  and 
drifts  to  any  depth  in  the  cuts  and  on  the  open.  The  rotary  has 
never  been  out  of  the  car  barns.  At  the  first  sign  of  storm  the 
ordinary  plough  is  prepared  for  work  and  after  a  few  thin  inches 
have  fallen,  it  is  started  on  its  journey  up  and  down  the  track.  On 
December  13,  when  the  railroads  in  the  vicinity  of  Albany  were 
blocked  and  the  New  York  Central  trains  were  six  hours  late,  the 
Albany  &  Hudson  kept  its  schedule  to  the  minute,  and  all  of 
that  Sunday  it  was  the  only  dependable  means  of  communication 
between  Hudson  and  Albany. 

"But  wait  for  the  sleet,"  said  the  Cassandras,  "then  you  will  see 
the  system  go  out  of  business."  Sleet  and  rain  which  freezes  as  it 
falls  was  what  the  management  feared.  Thousands  of  dollars  had 
been  spent,  it  is  said,  in  experimental  investigations  for  the  dis- 


covery of  some  successful  plan  with  which  to  fight  this  common 
enemy.  At  last  the  management,  despairing  of  the  advice  of 
experts,  prepared  a  cast-iron  block  with  blades,  which  was  at- 
tached to  the  car  just  ahead  of  the  front  shoe;  this  was  manipu- 
lated by  air  pressure,  which  received  its  power  from  the  same  air 
that  controlled  the  brokes.  It  could  be  worked  by  a  mere  grip 
of  the  hand,  pressed  hard  upon  the  rail,  or  elevated.  The  knives 
were  set  on  the  bias  to  the  slightly  raised  third  rail  and  were  fol- 
lowed by  a  stiff  brush.  The  first  rain  that  fell  and  froze  took  the 
company  unawares  and  there  was  a  brief  two-hour  delay  all  along 
the  line.  From  that  day  to  this,  that  record  has  never  been  re- 
peated or  approached.  Although  there  are  some  slight  delays 
under  abnormal  circumstances,  they  arise  from  the  fact  that  but 
two  cars  in  the  company's  service  are  as  yet  equipped  with  the  knives, 
and  upon  these  two  falls  the  duty  of  keeping  the  third  rail  free 
from  ice.  In  the  winter  the  service  is  only  hourly,  so  that  before 
the  car  second  to  the  one  with  the  scraper  gets  fairly  on  the  line 
it  sometimes  happens  that  the  rain  has  again  taken  hard  hold  of 
the  cold  third  rail.  If  every  car  was  equipped  with  this  device 
or  if  the  service  was  on  a  shorter  headway,  there  would  be  no 
question  of  the  thorough  efficacy  of  the  invention  in  use  on  this 
road,  and  the  delays  of  a  few  minutes  which  now  arise  would  be 
entirely  done  away  with.  The  car  with  the  blades  makes  its 
time,  the  car  following  does,  but  the  car  an  hour  after  these 
sometimes  finds  the  rail  with  a  fresh  coating  of  this  cold  varnish 
which  cannot  be  shoveled  or  brushed  off,  and  only  succumbs  to 
the  knife.  Dr.  Lorenz's  methods  would  fall  short  in  this  crisis, 
which  needs  something  lethal. 

The  practical  working  of  the  road  undei  adverse  conditions  has 
driven  the  prophets  of  evil  to  the  pawnbroker.  They  realize  that 
the  third-rail  system  between  Albany  and  Hudson  differ^  materi- 
ally from  those  run  by  "hot  air"  on  the  products  of  a  wood  pulp 
mill.  With  the  rest  of  the  country  people,  they  are  learning  that 
it  is  quite  safe  to  set  one's  watch  by  a  third-rail  train,  and  that  even 
on  days  when  the  rain  is  freezing  and  thesteam  trains  are  falling 
behind  time,  there  will  not  be  much  detention  on  the  electric 
system,  where  the  untutored  farmer's  sons  control  the  power  and 
collect  the  fares,  and  the  station  agents  and  managers  have  not 
even  the  stimulus  of  the  bustle  of  a  big  city  to  urge  them  to  the 
mark. 

A  block  system,  it  may  be  incidentally  noted,  has  recently  been 
installed,  which,  while  not  electric,  works  satisfactorily  and  seems 
guaranteed  to  prevent  rear  end  collisions.  By  it  no  train  can 
leave  a  station  until  the  station  master  has  been  notified  of  its 
predecessor's  arrival  at  the  next  station  and  in  case  of  the  ab- 
sence of  the  station  master  the  conductor  must  call  up  the  train 
despatcher  at  Rensselaer  by  telephone,  with  which  each  station 
is  equipped,  and  receive  his  permission  to  proceed.  The  road  will 
be  double  tracked  next  spring  from  Electric  Park,  which  is  mid- 
way between  Albany  and  Hudson,  to  Albany,  thus  enabling  it  to 
increase  its  summer  service,  which  was  tested  to  its  capacity  last 
season. 

Besides  the  passenger  traffic,  the  management  has  to  take 
care  of  a  large  freight  business  that  includes  carrying  farmers' 
products  to  market  and  the  outputs  of  a  score  of  mills,  which 
sustain  the  thriving  villages  along  the  railroad's  route.  The  in- 
stallation of  the  third-rail  system  revolutionized  this  trade,  gave 
an  increased  value  to  the  farm  lands,  and  an  invitation  to  manu- 
facturers that  is  being  rapidly  accepted.  How  they  managed 
before  is  now  the  wonder  of  those  dependent  upon  it,  and  while 
mishaps  have  come,  as  they  must  to  all  enterprises  going  into  a 
new  field,  the  Albany  &  Hudson  Company  is  doing  a  mighty 
work  in  building  up  and  making  stable  the  country  through 
which  it  passes.  It  is  working  out  its  own  salvation  in  summer 
and  in  winter,  in  sunshine  and  when  the  sleet  freezes,  in  a  man- 
ner calculated  to  give  it  a  prominent  and  lucrative  field  to  live 
on  and  thrive  in. 


Trolley  Mileage  in  Connecticut. 


The  annual  report  of  the  Connecticut  Railroad  Commissioners 
shows  that  during  the  last  seven  years  trolley  mileage  in  Connecticut 
has  grown  from  317  to  517  miles.  The  capital  stock  was  $8,604,240 
in  1895  and  $23,571,248  in  1902.  The  earnings  were  then  $2,232,051, 
while  now  they  are  $3,937,771. 
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The  Rciiiiitcmcius  of   Mucliiuc  Tool  Operation  With 
Special  Reference  to  the  Motor  Drive* 


Hv  Chaki.ks  Day. 

IN  opening  llic  subject  Mr.  Pay  tlwclt  on  the  fact  that  niacliinc  tool 
operation  by  motor  drive  in  any  case  involved  not  only  intelligent 
analysis  but  also  a  broad  view  of  the  subject  that  the  relative  im- 
portance of  the  various  factors  be  evident.  It  is  easy  to  become  so 
interested  in  a  given  detail — the  motor  drive  as  an  example — that 
its  true  position  in  the  general  scheme  is  entirely  lost  sight  of. 

As  example  of  such  an  analysis,  Mr.  Day  considered  a  plant  com- 
posed of  foundry,  machine  shop  and  ofTice,  manufacturing  complete 
machines  from  the  crude  material,  and  the  chart  of  Fig.  i  was  pre- 
sented as  enabling  the  relative  data  to  be  quickly  grasped,  the  chart 
showing  the  distribution  of  cost  of  the  finished  product  of  the  plant  in 
question. 

It  w  ould  be  easy  to  analyze  still  further  the  fixed  charges,  labor  and 
material  shown  above.  The  former  can  be  divided  into  insurance, 
depreciation,  repairs,  power,  etc.  Labor  may  be  subdivided  into  pro- 
ductive and  non-productive,  and  material  into  proportion  of  steel, 
cast  iron,  brass,  etc.  The  more  subtle  factors,  such  as  sanitary  condi- 
tions and  light,  mu.st  also  be  constantly  borne  in  mind.  Of  all  these 
factors  only  the  equipment  and  means  which  may  be  necessary  to 
enable  the  workman  to  use  it  to  its  full  capacity  will  be  considered. 
We  will  start  in  the  pattern  shop  or  forge  department,  and  see  that 


rcirnt  developments  in  liic  processes  of  hardcninn  have  been  the 
direct  means  of  revolutionizing  old  methods  of  machine  tool 
design  and  so-called  shop  practice. 

We  must  ever  bear  in  mind  that  "beat  shop  practice"  should 
mean  "arriving  at  the  desired  result  at  the  least  cost,"  and  can  be 
used  in  a  relative  sense  only.  If  drilling  with  a  feed  of  l-i6  of  an 
inch  per  revolution  gives  the  desired  finish  in  much  less  time,  it  is 
certainly  good  practice,  and  if  under  these  conditions  we  find  a  sharp 
point  on  the  drill  is  not  essential,  so  nuich  the  better. 

The  influence  of  the  Taylor-White  process  has  been  so  revolu- 
tionary in  character  that  it  may  be  dwelt  c.pon  for  a  few  moments. 
The  underlying  principle  of  this  discovery  is  clearly  shown  on  the  ac- 
companying curve.  Fig.  2,  which  is  plotted  from  values  of  cutting 
speeds  and  temperatures.  It  will  be  seen  that  this  curve  rises  from 
the  zero  point  until  1.550  degrees  arc  reached,  when  the  cutting  values 
suddenly  fall  o(T.    The  most  interesting  and  valuable  fact  that  these 
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FIG.   I. — CURVE  SHOWING  PRINCIPLE  OF  TAYLOR-WHITE  PROCESS  OF  TREAT- 
ING TOOL  STEEL. 

everything  is  done  to  facilitate  future  handling  and  machining.  A 
lug  on  a  heavy  casting  to  make  it  easy  to  catch  hold  with  the  crane, 
or  in  some  cases  additional  metal  to  remove,  to  prevent  the  possi- 
bility of  working  too  close  to  the  chilled  scale,  will  frequently  effect 
more  saving  than  is  possible  by  other  means. 

The  remarks  that  follow  will  relate  to  shops  doing  a  general  class 
of  work,  as  it  is  much  easier  to  arrive  at  a  high  standard  where  parts 
are  duplicated  in  large  numbers.  In  the  latter  case  we  can  profit  by 
experience,  while  in  the  former  we  must  anticipate  each  move.  In 
one  instance  machines  are  designed  for  a  given  duty,  while  in  the 
second  they  must  be  adapted  to  a  certain  class  of  work,  and  as  a  re- 
sult seldom  handle  any  job  to  the  best  advantage. 

Referring  again  to  the  example  under  consideration,  we  will 
suppose  the  castings  have  been  received  in  the  shop  and  the  method 
of  machining  determined  upon.  A  certain  amount  of  metal  has  to 
be  removed  and  a  definite  finish  is  required,  our  object  being  to 
accomplish  this  result  in  the  least  possible  time,  or,  rather,  at  the 
least  expense.  Instead  of  taking  any  given  example  the  course  of 
reasoning  will  be  outlined  which  must  be  applied  before  we  can  in- 
telligently answer  this  question. 

The  tool  steel  is  the  keynote  to  the  situation,  and  a  complete 
knowledge  of  its  characteristics  and  possibilities  forms  the  starting 
point  for  all  further  work.  Carbon  steel  will  give  a  finer  finish 
on  steel  than  the  air-hardening  variety,  and  for  form  cutters  is 
still  largely  used.  Where  heavy  roughing  cuts  are  possible,  air- 
hardening  steel   has   unquestionably  replaced   it;   and,   in   fact,   the 

•  Abstract  of  a  paper  presented  l>efore  the  December  meeting  of  the  New 
York  Electrical  Society. 
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Table  OF  C/RcuMFERENT/AL  Speed,  for  work  of  any  d/ameter, 

FIG.  2. — CHART  USED  FOR  DETERMINING  CUTTING  SPEEDS. 

values  again  increase  if  the  hardening  temperature  is  carried  beyond 
the  "breaking  down  point,"  was  the  result  of  work  just  referred  to, 
which  established  the  superiority  of  steel  treated  in  this  way  over 
Sheffield  Mushet. 

An  exact  knowledge  of  the  cutting  speeds  of  which  these  tools 
will  permit  when  machining  different  materials,  and  the  power 
to  pull  various  cuts  under  all  conditions,  are  absolutely  essential 
if  we  wish  to  properly  design  machine  tools,  or  use  them  to  their 
full  capabilities  in  actual  service.  The  value  of  this  information 
is  now  being  realized  by  several  of  the  machine  tool  builders,  and 
the  results  are  already  being  felt  in  the  shop  in  the  form  of  much 
more  efficient  machine  tools. 

In  driving  machine  tools  the  requirements  to  be  met  are  the  fol- 
lowing :  A  machine  having  been  designed  for  a  given  duty,  its  maxi- 
mum and  minimum  speeds  are  limited  by  the  character  of  the  work  it 
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will  do;  the  number  of  speeds  is  determined  by  the  character  of 
the  metal  machined,  and  the  uniformity  of  the  tool  steel  and  the 
power  required  is  fixed  by  the  most  severe  conditions  it  must 
meet. 

For  the  average  machine  tool  we  do  not  think  present  condi- 
tions demand  a  closer  speed  regulation  than  10  per  cent.,  as  no 
good  means  has  yet  been  reached  for  determining  the  character 
of  the  metal,  and  in  the  average  shop  little  is  understood  about 
the  relations  existing  between  feed,  speed  and  depth  of  cut  for 
various  materials. 

There  are  two  sides  to  the  question,  viz. :  the  refinement  of  speed 
required  by  the  various  elements  with  which  we  are  dealing  and 
the  possibility  of  using  this  refinement  to  its  full  efficiency  in 
actual  practice.  The  first  set  of  requirements  may  demand  a  speed 
regulation  of  10  per  cent.,  while  the  second  would  indicate  that  it  is 
extremely  difficult  to  use  it  to  advantage  in  actual  practice  with  present 
facilities. 

For  certain  classes  of  work  slide  rules  based  upon  the  empirical 
formulae  referred  to  above  seem  to  us  to  be  the  only  solution  to  the 
problem.  By  means  of  these  most  ingenious  rules  it  becomes 
possible  to  instruct  the  workmen  how  to  do  the  work  to  insure  maxi- 
mum efficiency,  the  feeds,  speeds  and  cuts  all  being  dictated  indirectly 
by  the  positions  of  the  various  handles  and  gears  controlling  these 
factors.  These  slide  rules  must  be  in  the  hands  of  a  force  of  men 
who  are  perfectly  conversant  with  machine  shop  work  and  able  to 
lay   out   the    course    any   particular   piece    should    pursue    in    going 


would  be  the  only  proper  way  of  enabling  the  workman  to  know 
the  speed  at  all  times.     No  skill  is  required  in  its  use  or  time  lost 
in  making  the  reading.    A  tachometer  suitable  for  this  work  would  be 
a  desirable  addition. 
The  most   characteristic   and   valuable   features   of   the   electrical 
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through  the  shop.  The  cutting  speed  for  steel  is  determined  by  the 
tensile  strength  and  elongation,  while  for  cast  iron  the  problem  is 
still  more  complex.  The  hardness  is  not  only  affected  by  the  chem- 
ical composition,  but  the  method  of  cooling  and  size  of  the  casting, 
so  that  we  seldom  find  two  castings  that  will  permit  of  machining  at 
the  same  speed. 

It  is  possible,  however,  by  careful  observation  and  experiment, 
to  ascertain  approximately  for  a  given  shop  the  cutting  speeds  of 
which  various  jobs  will  permit,  so  it  is  absolutely  essential  to  have 
some  good  means  of  determining  it.  It  is  impossible  to  judge  the 
speed  by  eye,  even  where  a  man  works  on  the  same  tool  continu- 
ously; nor  will  the  character  of  the  chip  when  cutting  cast  iron  indi- 
cate the  proper  speed. 

As  a  means  of  remedying  this  difficulty  charts  such  as  that  of  Fig. 
2  enable  the  men  to  ascertain  the  cutting  speed  from  a  knowledge 
of  the  diameter  of  the  work  and  location  of  belt  and  gears.  Great 
difficulty  is  found,  however,  in  making  the  men  sufficiently  familiar 
with  these  charts  to  use  them  to  advantage.  The  antagonism  when 
introducing  new  methods  or  machines,  so  often  evidenced  by  the  men. 
is  largely  eliminated  when  the  innovation  is  so  extremely  simple  that 
its  use  can  be  grasped  by  the  men  at  once.  A  much  better  scheme 
than  the  charts  is  the  use  of  tables  designating  the  spindle  speed  for 
each  point  of  the  controller  or  position  of  the  belt,  as  feeds  are  fre- 
quently enumerated  on  lathes,  etc. 

When   slide  rules  are  not   used  a  "speed   tally"  on  each   machine 


FIG.  4. — LATHE  DRIVEN  BY   INDUCTION    MOTOR. 

systems  are  the  elimination  of  complication  and  physical  effort  in 
handling  the  machines  and  the  direct  advantage  resulting  from  this 
cause,  may  be  very  far-reaching.  The  inefficiency  of  the  belt  and 
step  cones,  as  a  means  of  machine  tool  driving,  even  when  installed 
in  such  a  way  as  to  permit  of  good  crane  service,  is  too  well  under- 
stood to  demand  much  consideration  here.    The  motor  is  an  equally 

.,     poor   investment   if,   after   its   introduction, 

the  shop  is  run  along  the  same  old  lines,  and 
for  this  reason  an  understanding  of  its  pos- 
sibilities is  most  essential.  This  applies  to 
the  motor  on  individual  tools,  and,  although 
the  remarks  are  general  in  character,  it  is 
understood  that  its  use  is  not  advised  on 
every  machine. 

The  accompanying  chart,  Fig.  3,  shows 
at  a  glance  the  different  methods  on  the 
market  for  motor-driving  machines.  The 
constant-speed  motor,  particularly  of  the 
alternating  type,  is  so  simple  in  character  we 
naturally  turn  to  it  as  a  possible  solution  to 
the  problem.  •  It  lacks,  however,  the  two 
great  essentials,  ease  of  handling  and  speed 
regulation,  and  all  attempts  to  supply  these 
shortcomings  by  mechanical  means  have  so 
far  proved  unsatisfactory. 

The  induction  motor  is  a  source  of  power, 
just  as  the  line  shaft,  and  the  principal  ad- 
vantages  resulting  from   its   use   are  clear 
overhead    room,   independent    location   and 
possibly   a    saving    in    power.      These    fea- 
tures are  all  embodied  on  the  lathe  shown 
in  Fig.  4,  but  the  inefficiency  of  the  outfit  from  other  causes  makes  this 
application  out  of  the  question.  The  motor  is  handled  from  the  head 
stock,  and  as  a  result  the  ease  of  handling  is  far  inferior  to  the 


YORK  SHIP 
BUILDING  CO. 
Camden.   N.   . 


COMUEROIAL   ELEC . 
>•  CO. 

Indlknftpolls, 


WELLMAN-SEAVER 


FIG.  5. — LATHE  DRIVEN   BY  VARIABLE  SPEED  MOTOR    (POUR-VVIRE  SYSTEM). 

oUi  belt  and  shifting  pole.  The  heavy  double  belt  of  such  short 
centres  must  be  tightened  to  such  an  extent  that  much  time  is  lost 
in  shifting,  and  in  many  instances  it  would  not  pay  to  do  so. 

When  the  operator  is  working  at  a  distance  from  the  head  stock 
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on  a  jot)  where  the  tool  i*  liable  U>  dig  in  und  ruusc  trouble,  it 
becomes  nece.ssury  to  have  a  helper  at  the  switch  to  iduit  down  the 
motor  upon  signul  from  the  inuchinist,  the  incflicirncy  of  such  an 
arraiiKcuient  being  sell-evident.  In  comparison  with  this  lathe 
another  illustration  (I'ig.  5)  in  given,  showing  the  operator  varying 
the  speed.  The  control  is  always  imder  the  hand  of  the  machinist, 
42  speeds  ahead  and  six  reverse  being  possible  in  a  ranKc  of  0  to  — . 
The  controller  is  shown  attached  to  the  bed  under  the  head  stock,  and 
the  4-pole  (used  switch  of  specially  heavy  design  is  bolted  to  the 
head  ca^^ting.  The  motor  is  a  standard  type,  and  can  be  replaced  on 
short  notice  in  case  of  accident. 

The  variable-spoed  counter  shaft  would  seem  to  be  a  natural  solu- 
tion, but  Mr.  Day  says  that,  speaking  generally,  all  such  devices  that 
depend  upon  power  transmission  through  frictions,  are  unsatisfactory 
for  geiieral  adoption  in  the  shop,  and  in  most  cases  the  method  of 
handling  is  not  comparable  with  the  multi-voltage  systems.  A  vari- 
«b(e-speed  countershaft  that  is  to  meet  with  the  success  anticipated 
by  some  engineers  must  be  handled  from  a  master  control,  and  in 
tact  ■'■>  everything  that  is  possible  with  the  highly  perfected  electrical 
systeni>  (bat  arc  now  being  installed. 

As  ilie  ease  of  handling  and  close  speed  regulation  cannot  be  effi- 
ciently obtained  with  the  constant  speed  motor,  attention  will  now  be 
given  to  the  variable-speed  type. 

Fig.  6  shows  the  schemes  of  voltages  adopted  by  the  principal  man- 
ufacturers of  multiple-voltage  apparatus,  one  sketch  showing  a  three- 
wire  system  and  the  other  two  four-wire  systems,  the  voltages  being 
arranged   in   geometrical   and  arithmetical   progression   respectively. 


tion.t  fairly  well,  but  111  every  case  where  olU  toolb  arc  being  e(|uippcd 
we  must  be  batisficd  with  a  compromise. 

We  must  stiuly  present  conditions  and  in  each  case  see  how 
much  they  will  be  bettered  by  the  use  of  a  motor.  Crane  service 
alone  may  be  ample  reason  for  its  adoption,  or,  again,  where  the 
intelligence  of  the  men  or  facilities  ofTered,  make  it  possible  to  run 
each  tool  to  its  limit.  VVc  must  ever  remember  that  the  belt  drive, 
as  applied  lo  most  machines,  does  not  permit  of  running  to  the  tool 
limit  on  the  average  job,  while  the  motor,  if  properly  installed,  offers 
the.  opportunity.     It  can  do  nothing  more. 

If  we  cannot  accurately  figure  beforehand  what  economy  will  result 
from  the  use  of  ijie  motor,  it  may  at  least  be  of  interest  to  investigate 
the  records  of  shops  who  have  made  such  installations.  We  must, 
however,  be  very  careful  not  to  draw  too  hasty  conclusions  as  to 
the  merits  of  the  apparatus  from  such  investigations,  as  the  equipment 
is  utterly  useless  without  the  management  and  organization  behind 
it. 

In  the  shops  of  the  Link-Helt  Engineering  Company,  an  accurate 
record,  extending  over  five  years,  gives  the  pound  cost  of  machining, 
and  the  reduction  in  this  figure  during  this  period  gives  a  more 
accurate  gauge  of  the  economy  cfTected  than  any  other  method.  These 
figures  were  compiled  by  a  disinterested  party,  and  after  taking  into 
account  every  detail  which  might  in  any  way  introduce  an  error, 
and  allowing  the  men  a  decrease  of  10  per  cent,  in  time,  with  the 
same  wages  per  week,  a  clear  saving  of  30  per  cent,  on  the  entire 
labor  bill  was  shown. 

The  problem  is  such  an  involved  one  that  it  would  be  decidedly 


Bt  /oncei  s 


<yQKy 


40 


-CKKy 


60 


Kyo 


FIG.  6. — SCHEME  OF  VOLTAGES  .ADOPTED  BY  M ANUF.\CTURERS  OF  THREE  AND 
FOUR- WIRE   SYSTEMS. 

In  the  first  instance  but  two  voltages  are  used,  while  in  the  latter 
cases,  six  are  possible.  Intermediate  speeds  are  obtained  by  inserting 
resistance  in  the  field,  100  per  cent,  variation  being  necessary  in  the 
three-wire  systems,  as  compared  with  30  per  cent,  in  the  four-wire. 
In  either  case  the  horse  power  that  the  motor  can  develop  satisfac- 
torily is  directly  proportional  to  the  voltage. 

A  comparison  of  the  underlying  principles  of  these  systems  is 
clearly  shown  by  the  accompanying  curves,  Fig.  7.  It  is  interesting 
to  note  the  relative  sizes  of  motors  required  to  obtain  a  given  range, 
but  in  this  connection  we  must  not  form  a  hasty  conclusion,  as 
the  cost  for  a  given  horse  power  depends  upon  the  system  adopted. 
That  is,  with  the  three-wire  scheme  there  may  be  a  variation  in  speed 
of  150  per  cent,  by  field  weakening  alone,  a  special  field  winding  being 
nece.ssary.  The  satisfactory  operation  of  these  systems  can  only  be 
ascertained  after  experience  with  the  apparatus  in  the  shop,  so  we  can 
readily  see  how  many  considerations  must  be  looked  into  before  a 
final  decision  as  to  their  relative  merits  can  be  reached.  In  a  desir- 
able system,  standard  motors  should  be  utilized,  the  controller  oper- 
ated by  a  single  handle,  and  the  entire  range  of  speeds  passed  over 
while  the  work  continues. 

The  range  of  motor  speeds  is  a  most  important  factor,  as  the  first 
cost  of  the  motor,  the  cost  of  the  installation  and  the  efficiency  of  the 
outfit  are  all  dependent  upon  it.  It  is  impossible  to  lay  down  any  fi.xed 
rules  to  base  our  discussion  on,  as  each  machine  is  a  different  prob- 
lem, and  must  be  treated  as  such.  For  general  machine  shop  work  we 
have  found  that  a  range  of  4  to  i  to  6  to  i  adapts  itself  to  all  condi- 
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FIG.    7. — HORSE- POWER  CURVES   OF   THREE   AND  FOUR-WIRE   SYSTEMS. 

w-rong  to  attribute  this  sum  to  any  direct  cause,  it  being  the  result 
of  better  management,  equipment  and  understanding  of  its  possi- 
bilities. It  is  needless  to  say  that  this  saving  is  vastly  in  excess  of  the 
interest  and  depreciation  of  the  entire  expenditures  necessary  to 
bring  about  the  result. 

The  successful  engineer  must  ever  keep  foremost  in  his  memory 
the  utility  of  the  apparatus  he  is  designing,  the  importance  of  the 
management  and  organization,  and  the  great  'alue  of  anything  which 
simplifies  these  underlying  factors  of  all  manufacturing  establish- 
ments. To  quote  the  convictions  of  one  of  the  greatest  managers, 
who  said,  in  substance :  If  you  swept  from  him  trade,  factories  and 
finances,  but  left  him  his  organization  of  captains,  that  minimum  cost 
could  be  secured  throughout  every  detail  of  mining,  shipping,  re- 
fining and  manufacturing,  so  that  instead  of  doing  part  excellently  and 
some  badly,  in  a  few  years  his  cost  advantage  would  restore  his  trade, 
plant  and  facilities.  '  So  certain  was  he  others  would  do  both  well  and 
ill,  not  well  throughout. 


New  German  Cable  Ship. 

The  new  German  cable  steamship  Vulcan  was  launched  at  Stet- 
tin, Germany,  on  December  30.  The  following  dispatch  was 
received  by  Max  Guillaume,  the  chairman  of  the  company,  from 
the  Kaiser  on  the  occasion  of  the  launching:  "I  hope  the  new  Ger- 
man Atlantic  cable  will  contribute  to  further  strengthen  the  good 
relations  between  Germany  and  the  United  States." 
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A  Year's  Output  of  Bell  Telephone  Instrumei.is. 


It  is  stated  from  Boston  that  the  net  output  of  the  American 
Telephone  &  Telegraph  Company  for  the  year  ended  December 
20,  1902,  was  the  largest  in  the  history  of  the  Bell  telephone  sys- 
tem and  amounted  to  624,714  instruments.  The  net  output  last 
year  was  larger  than  the  total  number  of  instruments  outstanding 
in  1894.  The  rate  of  growth  was,  however,  less  than  in  two  former 
years,  1901  and  1899,  being  25  per  cent,  last  year,  against  29  per 
cent,  in  1901  and  40  per  cent,  in  1899.  We  note  also  for  the  month 
of  December  a  net  decrease  of  7,070  instruments  in  the  output. 

The  company's  record  of  total  instruments  outstanding  for  the 
past  ten  years  ended  December  20  follows  : 

Total  out-  % 

standing.  Increase.  Increase. 

•893  566,491  I3.771  2-4 

1894  582,506  15.015  2-8 

189s  674,976  92.470  15-8 

1896  772.627  97.651  14.4 

1897  919,121  146,494  18. q 

1898  1,124,846  205.725  22.3 

1899  1,580,101  455.255  40.4 

1900  1,952,412  372.3"  23.5 

1901  2,525,606  573. >94  29.3 

J902  3,150,320  624,714  24.7 

In  the  five  years  ended  December  20,  1897,  the  number  of  in- 
struments outstanding  increased  66  per  cent.  In  the  five  years 
ended  December  20,  1902,  the  number  increased  no  less  than  242 
per  cent.  The  remarkable  growth  in  the  last  five  years  has  been 
owing  to  the  marvelous  business  activity  of  the  country  and  the 
popular  favor  into  which  the  telephone  has  recently  come.  The 
high-water  mark  of  rapidity  of  growth  was  reached  in  1899, 
although  the  net  output  of  instruments  was  larger  in  the  past 
year.  The  lower  rate  of  increase  in  1902  indicates  possibly  the 
effect  of  independent  competition,  and  that  the  phenomenal 
growth  of  the  past  few  years  will  be  succeeded  by  a  period  of 
slower  but  still  steady  growth,  as  in  1892-97.  The  slowdown 
may,  however,  be  offset  by  the  cheapening  of  the  cost  of  service, 
by  which  means  the  company  hopes  still  further  to  extend  the 
use  of  the  telephone.  In  New  York  City,  for  example,  the  Bell 
-system  is  growing  at  a  tremendous  rate. 


Mr.  Marconi  and  His  Critics. 


Note  was  made  in  the  newspapers  last  week  of  the  criticisms 
offered  on  Mr.  Marconi's  recent  work  and  its  commercial  status; 
particularly  the  remarks  of  Sir  W.  H.  Preece.  In  a  public  reply 
to  these  comments,  Major  Flood  Page,  of  London,  director  of  the 
Marconi  Wireless  Telegraph  Company,  of  London,  and  of  kin- 
dred interests,  says :  "Sir  William  is  reported  to  have  said  that 
there  was  nothing  conclusive  given  a  year  ago  by  Marconi  to 
show  that  the  signals  across  the  Atlantic,  made  by  the  wireless 
system,  were  not  due  to  atmospheric  conditions.  There  was 
nothing  conclusive  about  those  signals,  except  the  word  of  Mar- 
coni, which,  though  not  good  enough  for  Sir  William,  was  suffi- 
cient for  Mr.  Edison,  Prof.  Bell,  and  Prof.  Pupin.  It  should 
have  been  sufficient  for  Sir  William  Preece,  who  knows  Mr.  Mar- 
coni well,  and  who  also  knows  that  Mr.  Marconi  has  never  had  to 
withdraw  a  single  statement  that  he  ever  made  to  the  public. 

"As  for  Sir  William's  statement  that  the  cable  companies  arc 
not  disturbed  with  reference  to  the  wireless  possibilities,  I  will 
say  that  only  a  short  time  ago  in  America,  in  talking  with  one 
of  the  best-known  men  in  England,  connected  with  the  cables,  this 
man  said  to  me:  'Yes,  you  Marconi  people  are  playing  "Old 
Harry"  with  our  cable  companies,  and  have  reduced  the  shares 
most  appreciably.  I  will  say,  though,  that  when  they  fall  a  few 
points  lower  I  shall  put  all  the  money  I  can  scrape  together  into 
cable  stock,  as  I  believe  it  will  be  worth  the  reduced  price  to 
which  they  are  rapidly  falling,'  This  man  is  as  well  known  to  Sir 
William  Preece  as  he  is  to  me,  and  instead  of  being  one  of  the 
'old  women'  shareholders,  to  which  Sir  William  refers,  he  is 
a  competent  electrician  who  has  assisted  and  is  still  assisting  the 
cable  companies  to  the  best  of  his  abilities. 

"As  for  the  reliability  of  the  Marconi  messages,  I  will  say  that 
only  a  few  days  ago  Mr.  Marconi  sent  a  long  message  to  his 
Majesty  King  Victor  Emmanuel  of  Italy.  The  message  was 
entirely  in  Italian,  was  received  at  Poldhu  by  operators,  none  of 
whom  were  familiar  with  that  language,  and  was  delivered  to  the 


King,  ah  ohiiely  correct  and  without  a  mistake  in  it.  On  receipt 
of  the  me -age  the  King  sent  an  answer  signed  by  his  own  hand, 
which  v\a~  received  at  Cape  Breton  by  Marconi.  What  more  con- 
clusive jriHii  of  the  reliability  of  the  Marconi  system  could  any 
one  wi-h? 

"Sir  Wi'lirim  also  says  that  it  is  possible  to  tap  every  message. 
Supposing,  lor  the  sake  of  argument,  that  it  is  possible  to  tap 
every  mc  age;  have  not  telegraphic  codes  been  established,  and 
as  an  oflictr  in  the  British  Navy  told  me  not  very  long  ago,  it  is 
quite  possible,  were  it  necessary,  to  change  the  code  every  day. 
Even  if  at  1  resent  it  is  easy  to  tap  the  messages  of  the  man  of 
whom  Sir  William  is  so  evidently  jealous,  there  can  be  no  doubt 
that  the  ginins  of  Marconi,  which  has  already  overcome  so  many 
difficultie>  uccessfully,  will  be  able  to  solve  a  problem  which  is 
not  near    <<  difficult  as  Sir  William  Preece  asserts. 

"It  is  true,  of  course,  that  the  cables,  with  their  fifty  years'  ex- 
perience, can  send  a  message  more  quickly  than  can  the  Marconi 
system,  but  they  cannot  send  them  more  accurately.  Mr.  Mar- 
coni, in  hi  recent  address  before  the  Royal  Institute  of  England, 
said  thai  with  his  magnetic  detector  he  could  transmit  thirty 
words  a  minute.  While  this  will  not  bear  comparison  with  the 
speed  attainable  by  the  cables,  it  will  nevertheless  compare  quite 
favorably  with  the  speed  of  the  cables  fifty  years  ago,  which  I  be- 
lieve was  about  one  word  a  minute.  We  are  not  foolish  enough  to 
imagine  that  we  shall  be  able  to  compete  for  some  time  to  come 
in  either  speed  or  in  the  amount  of  our  business  with  the  well- 
established  and  wealthy  cable  companies.  We  do  believe,  though, 
that  there  i-  room  for  us  as  well  as  them,  and  that  we  shall  be 
able  in  a  time,  measured  by  months,  to  have  in  operation  a  suc- 
cessful Marconi  wireless  telegraphic  service  across  the  Atlantic 
Ocean." 


Underground  Electric  Road  for  Boston. 

The  fact  has  not  attracted  general  attention  that  the  citizens  of 
Boston  have  accepted  the  act  formulated  to  provide  for  a  new 
underground  elecric  railway  system.  This  act  requires  that  a  con- 
tract for  the  use  of  the  tunnel  and  subway  should  be  made  by  and 
between  the  Boston  Transit  Commission  and  the  Boston  Elevated 
Railway  Company.  Such  a  contract  was  signed  September  25, 
and  many  of  its  items  are  interesting.  The  term  is  twenty-five 
years  from  the  beginning  of  the  use  of  the  tunnel,  and  the  annual 
rental  is  to  be  4^  per  cent,  of  the  net  cost  of  the  tunnel  and 
subway  respectively,  including  all  expenditures  incurred  in  ac- 
quisition and  construction — damages,  expenses,  salaries  of  the 
commission,  and  interest  at  3%  per  cent,  per  annum  on  the  debt 
incurred  in  construction  prior  to  the  beginning  of  use.  Such  net 
cost  shall  also  include  amounts  expended  for  preliminary  investi- 
gations and  for  alterations  in  the  existing  subway  and  approaches 
thereto  necessary  to  readapt  it  to  the  use  of  surface  cars.  Deduc- 
tions shall  be  made  from  the  cost  for  the  proceeds  from  sales  of 
property  and  for  a  fair  valuation  of  lands  and  structures  no 
longer  needed  for  the  purposes  of  transportation. 

The  act  empowers  the  Boston  Transit  Commission,  which  has 
had  charge  of  the  construction  of  the  earlier  subways  and  the  East 
Boston  tunnel,  to  build  a  system  of  tunnels  and  subways  so  de- 
signed as  to  be  adapted  for  the  accommodation  of  two  tracks 
especially  for  use  by  elevated  cars  or  trains  and  two  tracks  for 
surface  cars,  with  the  necessary  approaches,  stations  and  other 
appurtenances,  including  connections  with  the  East  Boston  tun- 
nel and  the  existing  subway.  The  new  tunnel  and  the  new  sub- 
way may  be  built  entirely  separate  or  may  be  connected,  as  may 
be  decided  by  the  commission  to  be  most  economical  and  con- 
venient for  traffic.  The  exact  locations  have  not  been  determined 
but  are  limited  to  a  territory  averaging  ?bout  1,200  feet  in  width 
easterly  from  the  existing  subway,  excepting  that  north  of  Scollay 
Square  the  zone  of  location  extends  to  the  westward  of  the  ex- 
isting subway  a  similar  distance,  as  well  as  to  the  eastward. 

The  act  requires  that  the  construction  of  the  tunnel  shall  be 
begun  immediately  and  of  the  subway  at  such  time  after  the  ex- 
piration of  one  year  from  the  completion  of  the  tunnel  as  the 
Commission  and  the  Boston  Elevated  Railway  Company  may 
agree  upon,  but  it  is  intended  to  push  the  construction  of  the  sub- 
way also. 

Borings  have  been  made  to  determine  the  character  of  the  sub- 
soil under  Washington   Arch  and  other  streets  where  the  sub- 
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way  may  iiin,  iiiul  a  t'u-M  party  lia-.  been  put  at  work  to  survey 
ami  lest  the  fln^ll(latioIl^  nf  tlie  biiiMiinjs  in  the  dJNtrict  which  m«y 
be  aflcctcil  by  tlie  CDiistructioii  of  llie  new  sul)way  and  tunnel. 
Each  of  tlicsc  new  undcrKround  tliorouKhfares  will  liave  dotible 
tracks,  and  it  is  reported  a.s  clicap  to  build  them  separately  a.s  to 
construct  a  double-deck  subway.  Tlic  matter  of  cost  will,  how- 
ever, be  .subordinated  to  public  convenience.  Contract.s  will  prob- 
ably be  let  a.s  soon  as  the  preliminary  work  is  finished,  and  con- 
struction work  actively  pushed  in  the  early  spring  of  190.1.  Al- 
though the  commission  has  an  additional  year  in  which  to  begin 
the  construction  of  the  subway  for  surface  cars,  it  will  jjrobably 
be  started  at  about  the  same  time  as  that  for  elevated  trains. 

Upon  the  completion  of  the  new  subway  there  will  be  three 
underground  rapid  transit  trunk  lines  traversing  Boston's  busi- 
ness district  from  north  to  south. 


New  Telephone  Patents. 


Oi  tlu'  patents  of  the  issue  of  Dccciiibcr  23  of  interest  to  the  tele- 
phone field  two  did  not  come  to  hand  until  too  late  for  considera- 
;tion  in  connection  with  the  other  telephone  patents  of  that  issue. 
These  cover  respectively  a  new  type  of  sneak  current  protector  and 
an  improvement  in  cable  hangers. 

The  new  protector  is  the  invention  of  E.  A.  Stevens  and  consists 
of  a  thermal  or  heat  coil  wound  upon  a  metallic  spool,  to  the  upper 
surface  of  which  there  is  attached  by  a  suitable  low  fusing  alloy  a  me- 
tallic spring.  The  circuit  to  be  protected  is  carried  through  the  heat 
coil,  soldered  connection  and  spring  in  the  ordinary  manner.  When 
an  excessive  current  flows  and  the  alloy  is  melted,  the  spring  flies 
away  from  the  spool,  thereby  opening  the  circuit.  The  chief  merit 
in  the  invention  is  its  adaptability  to  almost  any  of  the  present  designs 
of  fuse  holders,  as  is  well  shown  in  Fig.  i,  which  shows  two  of  the 
many  styles  of  mounting. 

The  improved  cable  hanger  or  cable  clip  ir,  of  the  flexible  zinc  band 
.type,  various  modifications  of  which  type  have  followed  each  other 


FIG.     I. — STEVENS    CIRCUIT-BRE.\KER. 

in  rapid  succession  of  late.  This  latest  design  is  the  invention  of 
Frederic  P.  Auxer,  of  Cleveland,  O.,  and  resembles  in  general  appear- 
ance the  well-known  "Boston  Cable  Clip."  The  hook  and  link,  how- 
ever, are  herein  so  designed  that  they  form  a  tightening  and  locking 
device  so  that  when  the  hanger  is  once  in  position  the  zinc  band  fits 
the  cable  very  snugly,  being  locked  so  that  it  cannot  loosen.  The 
object  of  this  is  to  overcome  the  unruly  tendency  that  clips  of  this 
general  type  show  to  becoming  displaced  along  the  cable  and  grad- 
ually working  into  groups. 

Coming  now  to  the  Patent  Office  issue  of  December  30,  there  are 
found  six  telephone  patents,  of  which  the  Kellogg  Switchboard  & 
Supply  Company,  of  Chicago,  are  the  assignees  of  no  less  than  four. 
These  embrace  two  special  designs  of  telephone  receiver,  both  the 
inventions  of  Mr.  K.  B.  Miller,  and  a  new  distributing  board  protec- 
tor and  its  spring  holder.  These  latter  are  the  inventions  respec- 
tively of  William  A.  Taylor  and  William  Kaisling.  For  convenience 
the  two  receivers  will  be  considered  together  and  as  will  also  the  two 
arrester  parts. 

Fig.  2  shows  sectional  views  of  both  of  Mr.  Miller's  receivers.  In 
the  receiver  shown  in  the  upper  part  of  the  figure  a  heavy  diaphragm, 
perforated  at  its  center,  is  formed  across  the  rear  end  of  the  contain- 
ing shell,  and  upon  this  diaphragm  the  terminal  lugs  of  the  receiver 
are  mounted,  the  terminal  wires  of  the  receiver  coils,  heavily  in- 
sulated, being  carried  out  to  them  through  the  centfal  aperture.  Be- 
yond the  diaphragm  a  rounded  cap.  removably  fastened  to  the  receiver 
shell  through  the  agency  of  screw  threads,  is  arranged.  This  cap  also 
has  a  central  aperture,  but  in  this  case  to  admit  the  receiver  cord.  By 
this  arrangement  and  design  of  the  parts,  there  are  no  exposed  me- 
tallic connections  to  give  a  shock  to  the  telephone  user  or  to  be 
readily  disturbed  by  him.  .A.nother  special  feature  of  this  receiver  is 
the  enlargement  of  the  receiver  cord,  plainly  shown  inside  the  cap. 


which  cnlaiKcnK-nt  serves  to  transmit  all  undue  strr-.s  to  the  body 
of  the  curd,  rather  than  to  the  electrical  connections. 

Almost  the  only  claimed  difTcrtncc  between  this  and  the  second 
receiver  is  that  in  the  latter,  itistrad  of  the  terminal  diaphragm  being 
a  portion  of  the  receiver  shell  it  is  mounted  integrally  with  the  re- 
ceiver magnris,  the  supporting  cord  fasteinng  being  now  transferred 
o  this  (liaplii.iKin     The  specified  nsiili  oi  tins  is  that  in  case  of  undue 


l-ir..   2. — .MU.LEK  TELEPHONE  RECEIVtB. 


sUain  cuniiiig  upon  the  receiver  cord,  such  as  when  the  receiver  is 
dropped  and  the  fall  is  stopped  by  the  receiver  cord,  there  is  no 
tendency  to  break  the  hard  rubber  shell,  all  parts  of  it  being  re- 
moved from  the  line  of  stress. 

The  new  distributing  frame  protector  is  well  shown  in  Fig.  3,  in 
which  we  have  a  plan  view  of  an  arrester  bar  and  a  sectional  view 
of  one  of  Mr.  Taylor's  thermal  devices.  In  this  latter  device,  instead 
of  the  coil  of  fine  wire  customary  for  such  apparatus,  there  is  pro- 
vided a  small  cylinder  of  graphite  or  some  similar  refractory  sub- 
stance of  high  specific  resistance.  Both  ends  of  this  cylinder  are 
copper-plated,  and  upon  each  is  soldered  by  means  of  fusible  alloy  a 
small  metallic  cap.  These  metallic  caps  are  adapted  to  engage  the 
arrester  springs,  b'  and  c^  as  shown,  these  springs  forming  part  of  a 
group  of  eight  springs,  sufficient  for  one  pair  of  complete  protectors. 
Of  these  eight  springs  the  two  marked  a  are  connected  to  the  switch- 
board, while  those  marked  b  c  are  connected  to  the  cable  or  outside 
wires.  The  springs  a  and  b  assume  normally  the  position  shown  on 
the  upper  side  of  the  arrester  strip,  but  when  the  thermal  device  is  in- 
serted, they  are  pulled  into  the  position  shown  below  the  strip.  Thus 
the  insertion  of  a  thermal  device  puts  this  latter  under  a  tensional 


FIG.   3. — K.MSLING   PROTECTIVE   .^PP.\R.\TUS. 

-tress  and  holds  the  point  b'  of  the  spring  b  away  from  the  ground 
plate  and  the  spring  h.  Now  when  an  excessive  current  passes 
toward  the  switchboard,  the  graphite  cylinder  becomes  heated. 
due  to  its  high  resistance,  with  the  result  that  the  fusible  alloy  melts 
and  one  of  the  caps  is  pulled  from  the  cylinder.  This  opens  the 
circuit  toward  the  switchboard  and  grounds  the  wire  from  the  out- 
side, so  that  the  excessive  current  may  do  no  further  damage.  It 
also  incidentally  grounds  the  spring  h  and  thereby  operates  an  alarm 
to  give  notice  of  the  open  subscriber's  line.  Of  course,  the  regular 
carbon  block  open  space  cutout  is  also  provided  for  these  protectors, 
('  e  being  carbons,  with  the  usual  mica  separator  indicated  between 
them.     .\  very  good  feature  of  this  device  is  the  series  of  two  con- 
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tacts  held  together  by  fusible  alloy,  one  of  these  at  each  end  of  the 
graphite.  In  case  one  contact  sticks  in  any  manner  the  other  is 
in  a  position  to  operate.  By  this  means  the  liability  of  a  failure  is 
materially   reduced. 

A  fifth  telephone  patent  of  the  issue  under  consideration  is  that 
granted  to  T.  C.  Knowles,  and  relates  to  the  provision  of  a  pivoted 
receiver  arm  for  telephone  sets,  so  arranged  that  while  normally  it 
hangs  down  in  an  out-of-the-way  position,  it  may  be  raised  to  a  nearly 
horizontal  position,  when  it  will  hold  the  receiver  in  such  relation  to 
the  transmitter  that  the  telephone  user  must  come  close  to  the  trans- 
mitter mouthpiece.  The  receiver  arm  is  arranged  in  addition  to  con- 
trol the  hook  switch  mechanism,  and  as  it  is  locked  in  position  by  a 
spring  after  using  the  instrument,  one  must  remember  to  release  the 
receiver.  The  device  is  really  just  the  equivalent  of  the  so-called  hand 
microphone,  except  that  it  is  self  supporting  and  that  the  receiver  is 
much  more  likely  to  be,  so  to  speak,  "left  off  the  hook." 

"Automatic  Electric  Exchange  System"  is  the  title  under  which 
Mr.  W.  R.  Binkley  patents  certain  improvements  to  the  Strowger 
or  similar  automatic  systems,  whereby  selective  ringing  party  lines 
may  be  connected  to  such  an  exchange.  The  key  to  this  invention 
lies   in   the   fact   that*  instead  of   special   station   designations,   con- 


FIG.    4. — BINKLEY    EXCHANGE    SYSTEM. 

secutive  numbers  are  assigned  to  the  various  stations  of  the  party 
lines.  For  example,  the  stations  of  two  party  lines  would  be  desig- 
nated by  numbers,  such  as  1,255  and  1,256,  or  6,820  and  6,821.  Simi- 
larly, for  four  party  lines,  four  numbers  would  be  assigned,  thus, 
1,25s,  1,256,  1,257  and  1,258,  or  6,820,  6,821,  6,823  and  6,824.  This 
method  of  designating  is  made  use  of  by  carrying  the  conductors 
of  the  line  through  points,  first  in  one  bank  of  contacts  and  then  in 
the  other,  instead  of  as  at  present,  where  one  bank  of  contacts  is 
used  exclusively  for  one  side  of  the  line.  This  may  be  better  under- 
stood by  reference  to  Fig.  4,  wherein  i  and  2  are  the  two  banks  of 
contacts  of  a  line  selector,  and  a  b  c  d  a'  d',  etc..  are  the  contacts  of  a 
four-party  line  with  stations  S^,  S*.  Contacts  a  and  b  are  connected 
in  each  case  to  the  opposite  side  of  the  line  from  c  and  d  of  the  same 
bank  of  contacts.  Now  if  station  5",  shown  in  the  upper  part  of  the 
figure,  has  operated  his  selectors  in  a  manner  to  leave  the  wipers  / 
and  2  upon  the  contacts  o  and  a.  and  if  he  then  pushes  his  key,  /.?, 
to  signal,  current  will  flow  from  the  grounded  battery  38  through  the 
upper  retardation  coil  R  and  thence  through  a  readily  traceable  cir- 
cuit involving  the  coil  of  the  relay  E  through  the  line  selector  and  the 
various  preliminary  selectors  B  C  D  to  the  ground  14.  This  causes 
relay  E  to  operate,  performing  thereby  the  usual  functions  of  a  ring- 
ing key  and  connecting  the  terminal  marked  -\-  to  the  line  wire  Z,'. 
This  is  designed  by  the  inventor  to  ring  the  station  5"'  only,  but 
as  the  circuits  are  arranged  by  him  it  will  rmg  both  S'  and  .S^.  for  he 


has  inserted  a  condenser  c  at  the  ringing  generator  ground,  com- 
pletely losing  sight  of  the  fact  that  a  discontinuous  pulsating  current 
becomes  alternating  upon  passing  through  a  condenser.  The  principle 
of  the  invention  is  not,  however,  affected.  If  the  wioers  had  been  ad- 
vanced to  b  fc',  and  we  will  suppose  the  bell  at  5"'  only  responded, 
relay  F  would  have  been  brought  into  position  to  ring  S',  etc. 

It  is  not  quite  apparent  from  the  circuit  drawing,  but  as  a  matter  of 
fact  the  relays  E,  E\  F.  F^,  are  so  disposed  in  the  circuits  that  they 
produce  no  effect  upon  the  normal  selective  actions  of  the  system. 
They  do,  however,  introduce  a  decidedly  objectionable  feature  in  that 
for  all  calls  toward  a  party  line  the  windings  of  two  of  them  are  in  the 
talking  circuit. 


CURRENT    NEWS   AND    NOTES. 


KING  EDWARD'S  TRAIN.— Tht  new  royal  saloon  train  for 
King  Edward  and  Queen  Alexandria  not  only  has  electric  lights  in 
fixtures,  electric  fans  and  electric  heating  and  cooking  apparatus,  it  is 
said,  but  portable  electric  lamps  adjustable  to  plugs  and  electric 
cigar  lighters.    All  it  now  needs  is  electric  propulsion. 


ELEVATORS  IN  ITALY.— V.  S.  Consul  R.  Pearson,  writing 
from  Genoa,  says:  "American  elevators,  if  once  introduced  here  and 
elsewhere  on  the  Continent,  would  quickly  and  surely  supplant  the 
cumbrous,  uncertain  and  inefficient,  machines  turned  out  by  the  fac- 
tories in  Milan  and  in  various  parts  of  France.  The  houses  in  this 
city  average  seven  stories  in  height.  Elevators  are  greatly  needed ; 
the  few  that  are  installed  were  purchased  in  Milan,  and  the  con- 
trivances are  almost  comically  defective.  They  take  passengers  up- 
stairs at  a  snail's  pace  and  cannot  bring  them  down  at  all." 


CRITICISM  ON  TROLLEY  CARS.— In  a  letter  addressed  to  the 
Merchants'  Association  of  New  York  Dr.  George  A.  Soper,  sanitary 
expert,  speaking  of  the  modern  electric  car  of  the  type  used  in  New 
York  says :  "It  seems  to  have  been  built  with  the  idea  that  the  public 
would  not  crowd  at  all  or  would  be  willing  to  crowd  like  cattle.  The 
small  proportion  of  space  devoted  to  seats  as  compared  to  that  de- 
voted to  standing  room,  the  broad  platform,  the  central  location  of 
the  electric  lights,  and  the  want  of  an  adequate  ventilating  system,  are 
all  evidences  that  the  cars  are  not  well  adapted  to  carrying  the  num- 
ber of  people  who  ride  upon  them."  All  of  which  sounds  true,  but 
the  great  trouble  is  to  remedy  the  general  conditions  that  necessi- 
tated the  creation  of  such  cars. 


POETRY  IN  LIGHT.— Discussing  stage  effects,  Mr.  David  Be- 
lasco,  the  famous  playwright,  says :  "All  the  miracles  that  electricity 
has  wrought,  all  that  it  may  yet  achieve,  will  be  seized  upon  by  the 
dramatist.  Let  him  have  only  soul  and  imagination ;  electrical 
science  will  step  in  and  paint  his  pictures  for  him.  Sunsets,  drifting 
clouds,  sandstorms,  flowing  rivers — these,  and  more,  have  been  re- 
produced to  the  life.  If  so  much  can  be  done  with  electricity  in  its 
comparatively  undeveloped  state,  who  shall  say  to  what  ends  this 
marvelous  force  may  not  be  carried  in  its  uses  on  the  stage?  Painted 
scenery,  as  we  know  it  to-day,  may  become  a  thing  of  the  past.  The 
whole  stage  picture  may  be  a  light  picture,  and  the  scenic  artist  may 
yet  be  required  to  do  with  lights  all  that  to-day  he  does  with  brushes 
and  paints." 


PRANDIAL  ELECTRIC  REPTILES.— As  though  modern 
nerves  had  not  already  enough  to  jar  them,  it  is  stated  that  a  woman 
with  a  mania  for  the  curious  is  planning  a  "reptile"  dinner  with  which 
to  dazzle  her  guests.  In  the  center  of  the  table  she  has  planned  to 
have  a  miniature  lake  on  which  will  float  water  lilies  and  their 
pretty  green  pads.  About  the  lake  and  scattered  all  over  the  table 
will  be  a  profusion  of  sinuous  reptiles,  with  an  occasional  frog  and 
brilliant  beetle  to  enhance  the  effect.  These  odd  creatures  will  be 
gorgeous  in  hue  and  big  as  to  eye,  for  it  is  in  the  grotesque  bulging 
eyes  that  the  electric  lights  will  be  placed  to  glisten  upon  all  be- 
holders. In  the  bodies  of  the  snakes  other  lights  will  be  concealed  to 
illumine  their  whole  scaly  lengths.  Combinations  of  colored  lights  and 
seemingly  live  crawling  things  will  produce  a  startling  effect.  It  has 
been  suggested  that  the  snakes  and  things  may  be  too  realistic  to 
please  her  masculine  guests.  For  them  it  will  be  literally  a  case  of 
"seeing  things  at  night." 


Ha 
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XOKI  llllhSH-KS  lil.HCTKlCAl.  .ISSOCJA  I  li).\.  —  The 
I'fKiilar  vvinli-r  cuiivfiitiuii  i>f  the  Nurth\vc-<>icrii  i-lk-«.'ii'iciil  Associa- 
tiot)  will  br  held  in  Mtlwaiikci-,  bt-Kinniiig  Wrdiu-Mlay,  January  jt, 
ujoj.  Secretary  'I'luunas  K.  Merceiii,  85  MiciiiKaii  Street,  Milwaukee, 
announces  that  an  intere^lu)t{  proKranuiic  is  in  preparatiun,  but  that 
all  the  details  have  not  been  contpieted  as  yet. 


BVILDINC.  A  ROAD  UY  NIGHT.— The  plan  of  building  a  rail- 
road by  electric  lijjht  is  a  novelty  that  will  be  introduced  by  tlic  Santa 
l"e  Company  when  it  begins  coustructioM  of  its  cul-olT  to  connect  its 
I'ccos  N'alley  line  with  its  main  line  in  New  Mexico,  within  two 
tnunths.  Six  hundred  men  will  be  put  to  work  in  Abo  Pass  canyon 
and  a  large  electric  light  plant  will  be  installed  at  its  mouth,  so 
that  men  can  work  at  night  as  well  as  day. 

LLLCTRICAL  LXSTALI.ATIOX  AT  INDIAN  IHJRBAR.— On 
several  occasions,  in  describing  the  i>reparalions  for  the  great  Indian 
Durbar,  recently  held  at  Delhi,  the  correspondent  of  the  New  York 
Sun  has  made  special  reference  of  the  electrical  features.  In  a  re- 
cent dispatch  he  pointed  out  that  the  electrical  installation  was  the 
largest  ever  known,  for  a  temporary  affair.  The  overhead  wires 
weighed  some  (k)  tons  and  there  were  50  miles  of  undergroiuul  cable. 


•THE  DAILY  MIDOCEAN"  may  be  the  name  of  a  daily  news- 
paper soon  to  be  issued  on  one  of  the  Cunarders,  giving  daily  news 
of  all  kinds  received  by  Marconi  system.  It  is  said  that  the  Cunard 
offices  here  have  been  besieged  by  editorial  candidates.  A  somewhat 
similar  scheme  was  unfolded  in  these  columns  a  few  months  ago, 
as  to  anchoring  a  steamer  off  the  Scilly  Islands,  to  send  and  receive 
news,  telegrams,  etc.,  with  other  passing  steamers,  by  Marconi  mes- 
sages. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— Miss  Har- 
riet Billings,  assistant  secretary  of  the  Association,  writes  us:  "I  take 
great  pleasure  in  advising  you  that  this  Association  begins  the  New 
Year  with  a  total  active  membership  of  445,  an  increase  of  264  since 
the  Cincinnati  meeting.  I  feel  sure  that  a  great  deal  of  this  growth 
is  due  to  the  kind  manner  in  which  the  Association  has  been  sup- 
ported by  the  electrical  press  and  I  wish  tn  thank  you  for  courtesies 
extended  during  the  year." 


N ERNST  LAMP  GLOWER.— A  defect  of  a  solid  Nernst  lamp 
glower  is  its  tendency  to  break  down  under  currents  of  considerable 
volume,  by  reason  of  the  central  portion  of  the  glower  becoming 
fused  by  the  current.  In  a  patent  issued  December  30  to  Henry  Noel 
Potter,  a  glower  is  described  which  is  designed  to  obviate  this  de- 
fect. The  glow'er  is  in  the  form  of  a  hollow  tube,  with  the  terminal 
wires  twisted  about  the  ends  and  covered  with  a  pasty  material  sim- 
ilar in  composition  to  that  of  the  glower  proper. 


DIGEST  OF  TELEPHONE  PATENTS.— A  digest  of  all  United 
States  telephone  patents  issued  to  December,  1901,  compiled  by  Mr. 
Jas.  T.  Allen,  will  soon  be  published.  The  work  will  be  issued  in 
three  volumes  and  comprise  several  thousand  pages  of  drawings, 
briefs  and  letter  press.  It  will  also  include  all  of  the  reissues,  designs 
and  trade-marks  granted  during  the  same  period,  as  well  as  a  com- 
plete list  of  all  the  references  cited,  and  the  interferences  and  decisions 
incident  to  the  course  of  the  applications  through  the  Patent  Office. 


TELEPHONY  IN  PARIS  has  always  been  pretty  bad.  A  league 
of  telephone  subscribers  has  been  formed  in  Paris,  under  the  presi- 
dency of  M.  Tissot,  the  distinguished  French  chemist,  for  the  pur- 
pose of  forcing  the  Ministers  of  Posts  and  Telegraphs  to  improve  the 
service.  Several  lawyers  and  barristers  have  joined  the  league,  their 
intention  being  to  enter  an  action  against  the  Government  whenever 
the  neglect  is  flagrant  or  causes  grave  damage.  M.  Berard  has  already 
promised  to  increase  the  number  of  female  telephonists,  and  to  make 
ether  beneficial   reforms. 


ACTOMOBILISTS  IN  FRANCE.— Mme.  Reville,  who  recently 
received  a  prison  sentence  in  France  for  fast  automobiling  and  lost  on 
her  appeal  to  a  higher  court,  has  appealed  to  the  President  of  the 
Republic  for  pardon.  M.  Ballif,  president  of  the  Touring  Club  de 
France,  has  made  a  protest  to  the  Minister  of  the  Interior  against 
the  undignified  treatment  of  chauffeurs  sent  to  prison  for  various 
alleged  crimes.    The  Minister  has  ordered  that  the  practices  objected 


to  be  discontinued.    His  action  ih  noted  with  sympathetic  intercut  by 
Autumobilist!!  in  America. 

I'ORIRAIT  Ol-  AMPERE.— A.  Hermann,  (>  Kue  dc  la  Sorbonne, 
Paris,  has  published  at  six  francs  a  portrait  of  Ampere,  printed  on 
heavy  Holland  paper,  13  x  16  inches.  The  engraving  is  reproduced 
from  an  original  which  portrays  faithfully  the  homely  but  strong 
features  of  the  great  .savant,  in  this  respect  differing  widely  from  the 
usual  portrait  found  in  print.  VVc  can  vouch  for  the  authenticity  of 
this  portrait,  having  some  years  ago  received  a  copy  of  the  same 
original  from  a  Member  of  the  Academic  dca  Sciences,  who  had  sub- 
niiiied  it  to  several  friends  of  Ampere  Still  living,  and  by  them  it  was 
pronounced  an  excellent  likeness. 


METRIC  SYSTEM  IN  FRANCE.— A  special  cable  dispatch  from 
Paris  says:  The  action  of  the  American  Chamber  of  Commerce  in 
Paris  in  recommending  the  adoption  of  the  metric  system  has  led  to 
an  agitation  among  the  Anglo-Saxon  business  men  in  favor  of  the 
change.  It  is  believed  here  that  England  is  only  waiting  on  the 
United  States  Government  to  signify  an  intention  of  adopting  the 
metric  system  to  join  in  the  movement.  The  only  opposition  encoun- 
tered is  among  those  engineers  or  manufacturers  whose  establish- 
ments are  run  on  conservative  princii)!cs  and  whom  the  introducing 
of  the  metric  system  would  compel  to  overhaul  their  measures  and 
machines,  entailing  considerable  labor  and  expense. 


COMPOUNDING  ALTERNATORS.— Two  patents  issued  De- 
cember 30  to  E.  W.  Rice,  Jr.,  describe  an  interesting  method  for  com- 
pounding alternators,  based  upon  the  employment  at  the  generating 
station  of  a  circuit  which  reproduces  there  the  conditions  existing  at 
the  receiving  end  of  the  line,  as  in  the  case  of  the  Mershon  indicating 
system.  In  the  main  line  are  two  transformers,  the  primary  of  one 
being  shunted  by  an  inductance  and  resistance  in  series  having  the 
same  relation  to  each  other  as  the  inductances  and  resistances  in  the 
transmission  line;  if  capacity  is  to  be  compensated  for  a  condenser 
would  also  be  included  in  this  circuit.  The  secondaries  of  the  two 
transformers  are  in  scries  and  the  resultant  voltage,  which  corre- 
sponds to  that  at  the  receiving  end  of  the  line,  may  be  impressed  on  a 
rotary  converter,  when  the  direct  current  side  will  supply  a 
current  to  an  auxiliary  winding  on  the  field  of  the  generator ;  or  the 
current  from  the  miniature  circuit  may  be  rectified  and  fed  direct  to 
the  auxiliary  winding.  The  latter  winding  is  connected  in  opposition 
to  the  main  winding  and  its  effect  will  be  to  decrease  the  field  strength 
when  the  e  m.f.  at  the  receiving  end  of  the  line  rises,  and  vice  versa. 


ELECTRICITY  IN  SIAM.—U.  S.  Consul  Hamilton  King,  of 
Bangkok,  Siam,  reports  to  the  State  Department  that  the  electrical 
development  of  the  city  of  Bangkok  during  the  last  ten  years  has 
been  wonderful.  The  Siam  Electricity  Company,  Limited,  has  a 
capital  of  £150,000  ($729,975),  plus  200,000  ticals  ($100,000  Mexican, 
or  $46,000  in  United  States  currency).  It  has  17,000  lamps  of  i6-cp, 
a  tramway  track  of  eleven  miles  in  operation,  and  40  cars  in  use,  and 
others  under  construction  ;  it  is  supplying  electric  power  for  various 
industries  throughout  the  city,  and  is  considering  a  line  of  automo- 
biles to  be  run  in  connection  with  its  tram  line.  The  manager  is  now 
in  America  on  business  for  his  company.  A  request  for  another 
concession  on  the  other  side  of  the  river  is  being  pushed,  and  there 
are  26  private  plants  in  the  various  mills,  forts  and  dock  companies, 
and  in  the  navy  yard  of  the  city.  The  United  States  controls  the 
market  in  this  line  now,  and,  with  intelligent  management,  this  trade 
could  be  greatly  increased.  The  imports  of  electrical  material  direct 
from  the  United  States  in  the  year  ending  June  30,  1902,  was  $28,403, 
in  a  total  of  $52,949,  but  a  large  part  of  imports  credited  to  other 
countries  came  from  the  United  States.  Consul  King  states  there 
is  a  crying  need  for  a  large  American  business  house  in  Siam.  At 
present  there  is  not  in  the  whole  of  the  country  one  American 
house  competent  to  consider  a  Government  contract,  to  push  Ameri- 
can trade,  or  to  represent  American  interests. 


Letter  to  the  Editors 

Mean  Spherical  Candle  Power. 

7(1  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — Referring  to  the  report  of  the  "Pittsburgh  Local  Section  of 
the  American  Institute  of  Electrical  Engineers,"  in  your  issue  of 
November  22,  it  would  appear  that  my  position  with  reference  to 
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criticism  on  the  mean  spherical  candle-power  method  of  comparing  il- 
luminants  has  been  somewhat  misunderstood.  It  has  not  been  my 
intention  either  to  abandon  the  present  standard  candle  power  or  the 
use  of  the  photometer,  but  rather  to  advocate  a  new  derived  unit — 
the  effective  candle  power — a  unit  which  is  just  as  much  based  on 
the  present  standard  candle  power  as  is  the  mean  spherical  candle- 
power  method  of  comparing  illuminants.  For  example,  to  obtain  the 
effective  illuminating  power  of  a  given  illuminant  or  set  of  illumi- 
nants by  means  of  the  two-room  proposition  described  in  my  paper,  it 


was  proposed  that  the  standard  room  be  lighted  with  standard  i6-cp 
incandescent  lamps,  and  by  this  statement  it  was  intended  to  convey 
the  idea  that  these  incandescent  lamps  should  previously  have  been 
standardized  on  the  photometer  bar  in  the  usual  way  by  comparing 
with  the  standard  unit  candle.  In  this  manner  it  was  my  desire  to 
transpose  the  present  standard  candle-power  unit  into  terms  of  effec- 
tive candle  power,  and  thereby  establish  not  a  new  unit  but  a  de- 
rived and  more  convenient  unit  for  commercial  purposes. 
Pittsburg,  Pa.  .X.  J.  Wurts. 


DYNAMOS.  Motors  and  transformers. 

Compensating  the  Phase  Difference  in  Induction  Motors. — Osnos  ; 
Breslauer. — Two  communications  referring  to  the  articles  ab- 
stracted in  the  Digest  November  8  and  November  29.  Osnos  replies 
to  some  critical  remarks  of  Bragstadt  and  La  Cour,  and  states  that 
his  arrangements  are  to  be  used  by  the  Union  Electric  Company ; 
experiments  with  one  of  his  motors  and  with  a  Heyland  motor 
showed  that  there  was  very  little  sparking  in  either  case.  Breslauer 
claims  that  in  Osnos's  as  well  as  Bragstadt's  and  La  Cour's  arrange- 
ments it  is  essentially  impossible  to  avoid  sparking  at  the  commu- 
tator, and  he  believes  that  the  Heyland  motor  is  far  superior  in  this 
respect. — Elek.  Zeit.,  November  27. 

references. 

Operation  of  Alternators  in  Parallel. — Benischke;  Rosenberg. — 
Two  communications  in  which  they  continue  their  controversial  dis- 
cussion concerning  some  special  features  in  the  causes  of  surging. — 
Elek.  Zeit.,  October  23,  November  20. 

Commutation. — Arnold;  Freund;  Rothert. — Three  communica- 
tions referring  to  Rothert's  article  on  the  theory  of  commutation,  re- 
cently noticed  in  the  Digest.  Arnold  claims  that  some  suppositions, 
made  by  Rothert,  do  not  agree  with  the  facts.  Rothert  in  his  reply 
does  not  deny  this,  but  believes  that  his  theory  is  an  approximate  rep- 
resentation of  the  facts. — Elek.  Zeit.,  October  30,  November  13,  20. 

Operation    of   Alternators   in   Parallel. — Goerges. — A    theoretical 
article  in   which  he   gives  some   critical   notes   on   the  theories   of 
Rosenberg  and  Benischke. — Elek.  Zeit.,  December  4. 
Lights  and  Lighting. 

Osmium  Lamp. — H. — .\n  anonymous  (apparently  editorial)  article 
giving  the  results  of  some  tests  of  osmium  lamps.  The  form  of  the 
globe  of  the  osmium  lamp  is  the  same  as  that  of  the  ordinary  carbon 
incandescent  lamp,  while  the  light  is  whiter,  but  not  as  white  as  that 
of  the  Nernst  lamp.  The  osmium  lamp  is  always  to  be  hung  up 
perpendicularly,  so  as  to  point  downward,  and  some  caution  is 
required  in  the  use  of  the  lamp,  but  not  as  much  as  with  the  Nernst 
lamp.  Nine  osmium  lamps  of  2>1  volts  and  25  cp  were  used  in  the 
test,  three  in  series  at  no  volts.  The  tests  took  place  for  300  hours, 
but  the  lamps  were  still  in  good  condition  after  this  time ;  the  com- 
pany states  the  life  to  be  500  hours.  During  the  tests  the  lamps  were 
burning  for  ten  hours,  and  then  disconnected  for  one  hour,  and  so  on. 
The  different  lamps  gave  about  the  same  results ;  in  one  of  them 
the  candle-power  decreased  from  23  to  17.5,  the  current  consumption 
in  watts  per  candle  increased  from  1.53  to  1.97,  while  the  average 
value  of  all  tests  for  the  300  hours  is  1.65  watts  per  candle.  A  com- 
parative table  is  then  given  of  the  behavior  of  the  ordinary  carbon 
filament  incandescent  lamp,  the  Nernst  lamp  and  the  osmium  lamp. 
The  watts  per  candle  are  3.20,  2.05  and  1.65  respectively.  The  first 
cost  is  9,  50,  125  cents  respectively;  if  the  price  per  kw-hour  is 
16  cents,  the  average  total  cost  of  a  candle-hour  is  0.0005,  0.00035  and 
0.00045  cents  respectivelj'.  This  shows  that  the  osmium  lamp  is 
economically  superior  to  the  ordinary  carbon  filament  incandescent 
lamp,  while  it  is  still  inferior  to  the  Nernst  lamp;  but  concerning 
the  latter  point  it  is  said  that  the  Nernst  lamp  must  be  handled 
with  greater  care  than  the  osmium  lamp. — Elek.  Am.,  December  18. 
POWER. 
references. 
Indian  Power  Plant. — A  long  illustrated  description  of  the  Cauyery 
Fulls  power  plant  in  India,  which  will  furnish  power  to  the  mines  of 


the  Kolar  gold  fields,  as  was  noticed  before  in  the  Digest. — Eng.  & 
.Mining  Jour.,  December  27. 

Elevators. — An  illustrated  article  on  elevators  without  shaft,  but 
with  counterpoise  and  electric  windlass ;  elevators  with  shaft,  and 
with  compensators  actuated  electrically ;  and  hydro-electric  ele- 
vators.— Sc.  Am.  Sup.,  December  27. 

Electric  Power  in  Iron  Plants. — Perkins. — An  illustrated  descrip- 
tion of  electrically  operated  charging  machines,  hoists,  hauling  and 
conveying  apparatus  in  iron  and  steel  plants. — Sc.  Am.  Sup.,  De- 
cember 20. 

Traction. 

Electrolysis  of  Gas  and  Waterpipes. — A  note  based  on  the  report 
of  a  German  gas  journal  stating  that  the  committee  appointed  by  the 
German  Association  of  Gas  and  Water  Engineers  to  inquire  into 
the  question  of  electrolysis  of  gas  and  water  pipes,  has  failed  to  bring 
about  any  definite  result.  It  had  been  hoped  that,  with  the  co-oper- 
ation of  the  Verband  Deutcher  Elektrotechniker,  some  protective 
measures  would  have  been  drawn  up  and  adopted ;  but  when  the 
suggestion  made  by  the  representatives  of  the  gas  industries  were 
submitted,  the  electrical  engineers  would  not  accept  them,  and  the 
deliberations  have  thus  far  not  been  productive  of  any  beneficial 
results.  The  gas  committee  has,  therefore,  come  to  the  conclusion 
that  it  will  work  independently  of  the  electrical  committee,  at  any 
rate  for  the  present,  and  in  the  meantime  will  make  inquiries  of 
various  gas  and  water  authorities  in  large  towns  as  to  the  extent 
of  the  damage  which  has  been  done  by  stray  electric  currents.  They 
then  propose  to  carry  out  experiments  based  on  the  information 
received,  which  they  hope  will  guide  them  in  drawing  up  certain 
rulc.5  for  protection. — Lond.  Elec,  December  19. 

reference. 

Electrolysis  from  Stray  Currents. — Moerk. — .\  long  communi- 
cation in  which  he  repeats  his  former  proposal  to  prevent  the  dan- 
gerous results  of  electrolysis  due  to  stray  return  currents  from  tram- 
way systems,  by  reversing  the  direction  of  the  current  of  the  trolley 
system  at  periodical  time  intervals.  He  gives  diagrams  and  de- 
scribes arrangements  by  which  this  can  be  done  easily  and  without 
danger. — Elek.  Zeit.,  December  4. 

Installations.  Systems  and  Appliances. 

Central  Station  Statistics  of  Germany. — The  annual  very  complete 
statistical  tables  showing  the  development  and  conditions  of  the 
central  stations  of  Germany  to  April  I,  1902.  Isolated  plants  and 
pure  tramway  plants  are  excluded.  The  information  concerning 
the  capital  invested  in  the  plants  is  incomplete,  as  only  475  of  the 
total  870  have  sent  in  reports  on  this  subject;  these  475  plants  with 
an  aggregate  machine  capacity  of  197,061  kw,  have  cost  about  $77,- 
800,000,  i.  e.,  about  $395  per  kw;  in  last  year's  statistics  this  average 
cost  has  $407  per  kw;  if  a  mean  of  $401  is  assumed,  the  capital 
invested  in  the  total  plants  of  358,000  kw  aggregate  capacity,  is  about 
$143,000,000.  Sixty-six  new  plants  have  been  opened,  and  the  total 
number  of  central  stations  on  ."Xpril  i,  1902,  was  870.  Of  these  709  are 
direct-current  stations,  684  (or  nearly  all)  being  provided  with 
storage  batteries,  their  machine  capacity  being  150.500  kw  and  the 
combined  machine  and  storage  battery  capacity  being  208,800  kw. 
Twenty-five  direct-current  stations,  with  a  machine  capacity  of 
6,200  kw,  have  no  storage  batteries.  Single  and  two-phase  alternat- 
ing-current systems  are  used  in  45  stations  of  .?o,500  kw  capacity. 
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Three  pliiiM-  ciirrciitN  arc  iii  unc  in  f,j  htations  of  70,(X)o  kw  capacity. 
CoiiiltiiU'd  (lirrc  |)lia>c  ami  Uirccl-ciirrciit  sy.stcnis  arc  in  u»c  in  50 
slatioiiN  ()(  87,uuo  kw-inacliiiic  capacity  anil  lo^.ocx)  kw  cuinljiiicU- 
inachinc  and  .sioragc-battcry  capacity.  Conibinrd  singlc-pliaMc  and 
direct-current  >.y.>teni»  are  in  use  in  \2  stations  of  7,Stxj  kw-macliiiic 
capacity  and  S.ouo  kw  conil)ined-niacliinc  and  sturagc-baticry  ca- 
pacity. The  total  capacity  of  the  .storage  batteries  installed  in  direct- 
current  stations  is  .7  per  cent,  of  the  total  capacity  of  the  direct- 
current  stations ;  58.6  per  cent,  of  all  stations  use  steam  power 
and  the  machine  capacity  of  these  stations  is  79  per  cent,  of  the 
total  machine  capacity  of  all  stations;  0  per  cent,  of  the  total  number 
of  plants  (.with  a  capacity  of  i^j  per  cent,  of  the  total  cap.icity) 
use  gas  engines.  The  numbiT  of  water  power  plants  is  y.05  jicr 
cent,  of  the  total  number,  the  capacity  being  ().7S  per  cent,  of  the 
total  capacity;  ,15.?  stations  have  a  capacity  below  100  kw  ;  360  have 
a  capacity  between  loi  and  500  kw,  ()0  to  1,000  kw,  33  to  2,000  kw, 
30  to  S.ooo  kw  ;  17  more  than  5,000  kw.  The  largest  station  is 
IJerlin,  Moabit,  9,000  kw,  and  with  sub-stations  2(),()i2  kw;  the  next 
one  Berlin,  Obersprec,  13,000  kw,  and  with  sub-stations  25,425  kw; 
the  next  one  Rhcinfelden.  12,360  kw.  All  these  arc  combined  three- 
phase  and  direct-current  systems.  The  next  station  in  size  is  Berlin, 
Spandaucr  St.,  10,785  kw,  using  direct  current.  The  total  caiiacity 
of  the  47  plants  which  have  a  capacity  above  2,000  kw,  is  one  quarter 
more  than  all  the  other  833  stations  together.  At  consumers'  ter- 
minals these  were  connected  with  50-watt  incandescent  lamps,  an 
equivalent  of  796,298  lamps  (against  779,312  in  1901),  of  10-anip  arc 
lamps  20,613  (against  14.208  in  lyoi),  and  of  motors  50,645  hp 
(against  35.645  hp  in  1901).  The  enormous  increase  in  the  use  of 
motors  is  due  to  their  increased  application  in  small  shops  in  cities 
and  partly  also  in  agricultural  districts. — Rick,  licit..  December   18. 

Wires,  Wiring  and  Conduits. 

Calculation  of  Networks. — Monath. — An  illustrated  discussion 
of  a  new  method  of  calculating  the  current  distribution  in  networks, 
based  upon  Kennelly's  theory  of  the  equivalence  of  triangles  and 
three-pointed  stars  in  conducting  networks  (Electrical  World  & 
Engineer,  v.  34,  p.  413,  1899)  and  later  developed  more  in  detail 
by  Herzog  and  Feldmann.  The  method  is  explained  and  then  illus- 
trated by  special  curves.  The  author  thinks  that  this  method  is 
well  suited  for  the  calculation  of  networks  containing  comparatively 
many  branching  points,  and  very  few  feeding  points.  But  in  other 
cases  he  thinks  that  the  Coldri-Seydel  method  is  preferable  on 
account  of  its  brevity  and  because  it  is  systematic. — Zeit.  f.  Elek., 
November  2,  9,  16. 

REFERENCES. 

Fuses. — HuNDHAUSEN. — A  very  long  communication,  illustrated 
by  many  diagrams,  on  the  best  construction  of  fuses. — Elek.  Zeit., 
December  4. 

IViring. — ."Vn  article,  illustrated  by  dynamos,  on  several  problems 
in  wiring. — Land.  Elec.  Times,  December  11. 

Electro-Physics  and  Magnetism 

Electrical  Discharge  from  Hot  Carbon. — Child. — An  account  of 
the  results  obtained  in  his  continued  researches  on  this  subject. 
When  a  carbon  pencil  is  heated,  the  positive  discharge  occurs  first; 
this  is  true  whether  the  carbon  is  heated  in  air  at  normal  pressures, 
in  a  vacuum,  or  in  hydrogen ;  if  in  air,  it  requires  only  a  slight  in- 
crease in  temperature  to  produce  the  negative  discharge ;  at  higher 
temperature  the  negative  discharge  is  the  greater;  both  positive  and 
negative  pass  through  maxima  as  the  temperature  is  raised.  Within 
an  enclosed  tube  the  discharge  is  very  much  smaller  than  in  open  air. 
In  a  vacuum  the  negative  discharge  becomes  many  times  greater 
than  the  positive  at  higher  temperatures ;  the  rates  of  discharge  do 
not  here  pass  through  maxima.  In  hydrogen  at  higher  temperatures 
the  positive  and  negative  discharges  have  nearly  the  same  value ;  the 
discharge  is  here  much  higher  than  in  air;  both  discharges  pass 
through  maxima.  In  general,  the  discharge  from  hot  carbon  behaves 
in  a  similar  way  to  that  from  hot  platinum ;  the  velocity  of  the  ions 
is  diminished  because  of  the  presence  of  particles  driven  off  from 
the  carbon.  The  smaller  velocity  of  the  negative  ions  in  the  electric 
arc  is  quite  probably  due  to  the  loading  of  the  negative  ions  with 
these  particles. — Phys.  Rev.,  December. 

Ionization  of  Salt  Vapor. — Moreau. — An  account  of  some  experi- 
ments made  to  elucidate  the  mechanism  of  flame  conduction.  He 
introduced  two  small  platinum  condensers  into  a  flame,  gave  a  high 
charge  to  the  lower  one,  and  observed  the  conduction  across  to  the 


upper  unr.  lie  found  that  iIuk  ccjnduction  was  independent  of  the 
charge  of  the  lower  one,  and  hc-iicc  concludes  that  the  llamc  contains 
no  free  iun»,  since  these  would  be  absorbed  by  the  lower  condenser. 
In  another  experiment  he  nmunts  a  salted  flame  between  and  in 
contact  with  two  unsaltcd  llamc.s,  in  one  uf  which  an  electrode  is 
lixcd.  A  movable  electrode  plunges  into  the  other  flames,  and  as 
soon  as  it  touches  the  salted  Maine  the  conductivity  goes  up  ab- 
ruptly, to  a  great  extent  if  the  electrode  is  negative,  and  to  a  small 
extent  if  it  is  positive.  This  unipolar  conductivity  is  analogous  to 
that  of  a  mass  of  hydrogen  surrounding  a  carbon  fdament.  The 
author  believes  that  the  jirescnce  of  a  metallic  conductor  is  essential 
for  ionizing  a  vapor. — Comt'lcs  Kcndus,  November  24;  illustrated 
ill  Lond.  like,  iJccember  ly. 

Crystallisation  from  an  Electrolyte. — Heyl. — An  account  of  an  ex- 
perimental investigation.  Having  failed  to  find  any  effect  produced 
by  electrostatic  stress  upon  crystals  formed  under  its  influence,  he 
investigated  the  effect  produced  upon  crystals  formed  from  an  elec- 
trolyte carrying  a  current.  The  results  arc  likewise  entirely  nega- 
tive. Two  substances  were  used:  copper  sulphate  in  an  aqueous 
solution  and  mercuric  iodide  in  concentrated  hot  hydrochloric  acid. 
The  passage  of  the  current  produces  no  effect  comparable  with  that 
produced  by  the  heating  of  the  solution. — Phys.  Rev.,  December. 
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Ionization  of  Air  in  Caves. — Ebert  and  Eweks. — An  account  of 
experiments  in  which  they  repeat  and  continue  similar  experiments 
of  Elster  and  Geitel.  They  find  that  underground  air  is  not  like 
"activated"  air,  but  rather  resembles  radium  and  thorium  com- 
pounds, which,  while  neutral  themselves,  are  capable  of  ionizing 
gases  by  means  of  the  free  ions  they  emit. — Phys.  Zeit.,  December  i ; 
abstracted  in  Lond.  Elec.,  December  12. 

Change  of  Length  and  Thermo-electric  Power  by  Magnetization. 
— Rhoads. — An  article  describing  experiments  showing  that  there 
exists  a  relation  between  the  changes  of  length  and  the  changes  of 
tluTiiio-elcctric  power  caused  i)y  magnetization. — Phys.  Rev.,  De- 
cember. 

Electro-chemistry  and  Batteries. 

JUectrolytic  Alkali  Industry. — J.  B.  C.  Kershaw. — The  conclusion 
of  his  illustrated  article.  He  discusses  the  electrolytic  alkali  in- 
dustry in  the  United  States,  and  makes  brief  remarks  on  some 
American  companies,  but  gives  nothing  new,  nor  is  his  review  com- 
plete. Some  general  remarks  on  the  financial  conditions  of  the 
electrolytic  alkali  industry  and  the  rivalry  of  the  older  Le  Blanc 
process  are  added.  The  fall  in  the  selling  value  of  bleaching  powder, 
while  it  will  seriously  curtail  the  profits  of  the  Le  Blanc  works, 
will  not  cause  actual  loss  in  the  manufacture,  and  continued  com- 
petition from  this  quarter  must  be  expected  by  the  electrolytic  alkali 
companies.  The  author  reaches  the  conclusion  that  the  total  cost 
of  I  ton  72  per  cent,  caustic  soda  and  2.1  tons  35.0  per  cent,  bleaching 
powder  by  the  best  electrolytic  processes  is  about  $70,  while  the 
present  selling  price  in  1903  will  be  $86.25.  The  prospects  of  the 
electrolytic  alkali  works  are.  therefore,  not  so  hopeless  as  their  rivals 
are  disposed  to  believe. — Lond.  Elec.,  December  12. 

Electrotype  Reproductions  of  Phonograms. — Azoulay. — A  de- 
scription of  two  methods  by  which  any  number  of  duplicates  may 
bf  made  from  a  single  original  phonogram  (meaning  the  wax  cylin- 
der of  a  phonograph),  which,  however,  is  destroyed  in  the  process. 
A  mould  is  taken  of  the  original  cylinder  by  electro-deposition  of 
copper  on  the  original,  and  the  mould,  which  must  be  2  mm  or  3  mm 
thick,  is  subsequently  nickeled.  This  mould  forms  the  basis  of 
both  the  processes.  In  the  first  process  the  mould  is  mounted  on  a 
mandril  in  the  shape  of  a  truncated  cone,  and  wax  is  poured  in 
and  allowed  to  cool  very  gradually,  the  mandril  being  withdrawn 
at  the  proper  moment.  In  the  other  process  a  hollow  cylinder  of 
wax,  somewhat  shorter  and  narrower  than  the  interior  of  the  mould, 
is  placed  inside  the  latter,  and  heated  and  pressed  against  it  from 
within  by  means  of  a  rubber  bag  inflated  to  some  eight  atmospheres, 
or  by  hydraulic  pressure.  "After  cooling,  the  wax  detaches  itself 
in  both  cases  from  the  copper  mould,  and  the  latter  is  ready  for 
another  reproduction." — Comptes  Rendus,  November  17;  abstracted 
in  Lond.  Elec,  December  5. 

Making  Ozone  for  the  Sterilization  of  Water. — A  description  of 
two  German  plants  installed  by  Siemens  &  Halske,  in  Wiesbaden 
and  Paderborn,  and  of  a  plant  in  Holland  using  another  system  : 
a  description  by  van't  Hoff  of  the  latter  has  already  been  abstracted 
in   the  Digest.     In  the  two  German  plants  the   Siemens  &  Halske 
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ozonizer  is  used,  which  consists  of  two  concentric  metallic  tubes 
separated  by  a  glass  tube ;  cooling  water  flows  through  the  inner 
tube  and  the  silent  discharge  occurs  in  the  air  space  between  the 
glass  and  the  outer  metallic  tube.  At  Wiesbaden  the  ozonizers  are 
48  in  number,  and  are  arranged  in  two  sets  of  24  each,  the  ozonizers 
which  are  of  the  tube  type,  have  one  pole  earthed  on  account  of  the 
water  used  for  cooling  purposes.  The  tubes  arc  contained  in  closed 
cast-iron  boxes  divided  into  three  compartments,  the  upper  one  of 
which  contains  the  high-potential  current  connections  and  the  air 
inlets  to  the  tubes;  the  middle  compartment  contains  the  glass 
ozonizing  tubes  with  the  metallic  envelopes,  and  the  lower  com- 
partment acts  as  a  reservoir  for  the  ozonized  air.  These  cast-iron 
boxes  are  provided  with  glass  windows  in  the  tops,  fronts  and 
bottoms,  so  that  it  is  possible  to  observe  the  color  and  character  of 
the  electric  discharge,  and  in  this  way  observe  the  proper  operation 
of  the  ozonizers.  The  high-potential  conductors  are  carefully  pro- 
tected from  all  possibility  of  contact.  Alternating  current  at  8,000 
volts  is  used.  In  an  editorial  discussion  of  these  installations  it  is 
pointed  out  that  the  problem  of  the  purification  of  water  by  ozone 
is  an  economic  one  and  the  important  data  are  the  cost  per  cubic 
meter  of  water.  The  average  cost  in  the  three  installations  is  7.46 
cents  per  1,000  cubic  feet.  It  is  said  that  until  this  cost  is  reduced, 
it  is  doubtful  whether  the  process  can  come  into  general  use. — Lond. 
Elec,  December  5. 

Aluminum  Anode. — Taylor  and  Inglis. — An  abstract  of  a  (Brit.) 
Phys.  Soc'y  paper  in  which  they  first  call  attention  to  the  fact  that 
aluminum  is  very  slowly  acted  upon  by  dilute  sulphuric  acid  even 
at  moderately  high  temperatures ;  but  with  dilute  hydrochloric  acid 
or  when  a  little  hydrochloric  acid  or  some  soluble  chloride  be  added 
to  dilute  sulphuric  acid,  the  action  is  violent.  This  peculiar  phe- 
nomenon is  thought  to  be  connected  with  the  other  well-known  fact 
that  when  an  aluminum  electrode  is  used  as  anode  in  a  solution  of 
a  sulphate  or  of  sulphuric  acid,  there  is  a  very  great  resistance  which 
does  not  exist  when  the  aluminum  plate  is  cathode  or  when  other 
acids  are  substituted  for  sulphuric  acid;  and  this  is  generally  sup- 
posed to  be  due  to  an  insulating  film.  The  authors  endeavor  to 
explain  both  phenomena  as  being  due  to  the  same  cause,  and  con- 
clude that  the  origin  is  that  the  film  of  aluminum  hydro.xide  on 
the  anode  is  permeable  to  certain  ions,  but  impermeable  to  others. 
They  made  experiments  on  the  rate  of  diffusion  of  various  ions 
through  a  film  of  aluminum  hydroxide,  and  found  that  several  salts 
of  potassium  diffused  rapidly  through  such  a  film,  but  the  sulphate 
passed  through  very  slowly. — Lond.  Elec,  November  28. 

Conductivity  of  Electrolytes. — Kunz. — An  account  of  experiments 
with  concentrated  solutions  of  sulphuric  acid,  caustic  soda  and 
calcium  chloride  which  have  very  low  freezing  points.  With  a 
45  to  70  per  cent,  solution  of  sulphuric  acid,  temperatures  below  70° 
could  be  attained  and  measured  by  means  of  a  constantan  iron  couple. 
His  measurements  show  that  the  conductivities  of  all  of  these  do 
not  converge  to  zero  at  39',  as  Kohlrausch  supposed,  but  more 
likely  at  absolute  zero,  thus  representing  the  reverse  of  the  case  of 
the  pure  metals,  whose  resistivities  converge  to  zero  at  the  same 
point. — Comptes  Rendns,  November  10;  abstracted  in  Lond.  Elec, 
November  28. 
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Limits  of  Electrolytic  Conductivity. — Bonsfield  and  Lowry. — A 
paper  in  which  they  show  that  electrolytic  conductivity  has  a  lower 
and  an  upper  limit  quite  apart  from  that  due  to  freezing  or  boiling. 
At  the  lower  limit  the  viscosity  of  the  solvent  stops  the  motion  of 
the  ions,  and  at  the  upper  limit  the  solvent  loses  its  ionizing  power. 
— Proc  Roy.  Soc,  October  17;  abstracted  in  Lond.  Elec,  No- 
vember 28. 

High-Temperature  Electro-Chemistry. — Hutton  and  Petavel. — 
The  first  part  of  a  (Brit.)  Inst.  Elec.  Eng.  paper  in  which  he  de- 
scribes the  electro-chemical  laboratory  of  Owens  College  and  also 
gives  some  notes  on  actual  electro-chemical  processes. — Lond.  Elec, 
December  12. 

Electrolytic  Rectifier. — Guthe. — His  paper  in  full  on  the  theory 
of  the  electrolytic  rectifier,  an  abstract  of  which  was  recently  noticed 
in  the  Digest. — Phys.  Rev.,  December. 

Electric  Manufacture  of  Steel. — Reyval. — An  illustrated  descrip- 
tion of  the  Harmet  process. — L'Eclairage  Elec,  November  15. 

Units,  Measurements  and  Instruments. 
Compensation  Magnetometer. — Corsepius. — An  illustrated  descrip- 
tion of  an  instrument  for  testing  the  magnetic  properties  of  iron. 


Two  small  iron  rods  are  connected  together  by  end  pieces,  so  that  a 
closed  magnetic  circuit  is  formed.  Around  each  rod  a  primary  coil 
i.5  wound  with  a  secondary  above  it;  contact  knobs  enable  one  to 
disconnect  any  portion  of  this  secondary.  The  arrangement  of  the 
whole  test  is  seen  from  the  adjoining  diagram.  Direct  current  from 
the  source  of  current  E  flows  through  the  magnetizing  coil  of  the 
sample  of  iron  introduced  in  S ;  another  direct  current  flows  through 
the  primary  coil  of  C,  which  apparatus  was  described  above.  By 
means  of  the  switch  U  both  currents  are  simultaneously  reversed, 
and  the  current  is  measured  in  the  circuit  formed  by  the  oppositely 


compens.vtion  magnetometer. 

connected  secondary  windings  of  the  sample  iron,  S,  and  the  aux- 
iliary apparatus,  C,  G  being  a  measuring  instrument  of  special  con- 
struction. By  adjusting  the  levers,  k  of  C,  this  current  is  made 
zero.  G  is  a  needle  galvanometer,  the  movable  part  of  which  con- 
sists of  two  U-formed  magnetic  rods,  the  one  embracing  the  other 
from  the  outside  in  the  opposite  direction,  so  that  the  opposite  poles 
of  both  rods  are  near  each  other.  The  ends  of  the  one  rod  are  sur- 
rounded each  by  a  thin  coil ;  the  astatic  system  is  bifilarly  suspended 
and  has  a  needle ;  great  sensibility  and  mechanical  compactness  are 
claimed  for  the  instrument.— £/^^.  Zeit.,  November  13. 

High  Carbon  Resistances. — Longden. — A  long  article  describing 
some  methods  of  making  high  resistances  of  carbon.  For  instance, 
he  mixes  10  grammes  of  pipe  clay  and  2  grammes  of  flake  graphite 
with  10  cc  of  a  20  per  cent,  solution  of  ordinary  granulated  sugar ; 
the  moist  clay  is  then  pressed  into  cylindrical  sticks  about  5  mm  in 
diameter;  these  are  thoroughly  dried  in  an  oven  at  150°  and  then 
carbonized  by  keeping  them  at  a  red  heat  8  hours  in  a  covered  cru- 
cible, packed  with  graphite.  The  graphite  used  in  this  method 
may  also  be  omitted  so  that  the  resulting  sticks  contain  no  carbon 
except  that  which  is  furnished  by  the  sugar.  The  resistance  of  the 
carbon  sticks  made  by  the  first  method  was  from  1,000  to  5,000  ohms 
per  cm,  while  that  of  those  made  by  the  second  method  was  several 
megohms  per  cm.  One  of  the  objections  to  these  resistances  is  the 
rapid  increase  of  resistance  with  time.  A  more  serious  objection 
proved  to  be  the  unreliable  character  of  the  junctions  between  the 
carbon  sticks  and  their  terminal  wires.  He  succeeded,  however,  in 
electroplating  copper  terminals  to  the  clay  carbon  sticks ;  this  is 
easily  done  by  passing  the  current  from  the  anode  through  the 
solution  to  a  fine  copper  wire  twisted  several  times  around  the  end 
of  the  carbon  stick ;  the  copper  is  at  first  deposited  only  upon  the 
copper  wire,  but  in  a  short  time  it  begins  to  creep  out  over  the  sur- 
face of  the  clay  carbon  stick  and  forms  a  perfect  coating,  the  contact 
between  the  copper  arid  the  carbon  being  fully  satisfactory.  A  more 
satisfactory  form  of  carbon  resistance  consists  of  a  film  of  smoke 
deposited  upon  a  strip  of  glass ;  camphor  smoke  appears  to  give 
more  nearly  uniform  results  than  candle  smoke  or  smoke  from  a 
gas  jet.  A  film  5  cm  long  by  1.5  cm  wide  may  have  any  resistance 
from  about  50,000  ohms  to  about  100  megohms.  In  order  to  get 
good  contacts  between  the  carbon  and  the  terminal  wires,  he  uses 
the  following  method.  The  ends  of  the  glass  strip  are  first  coated 
with  metallic  silver,  chemically  deposited,  and  then  the  resistance 
material  is  deposited  in  a  uniform  layer  over  the  entire  surface  of 
glass  and  silver.  The  silver  tips  may  be  thick  enough  to  stand 
electrolytic  depositions  of  copper  at  the  extreme  ends,  or  they  may 
even  be  made  so  thick  that  fine  copper  wires  may  be  soldered  directly 
to  the  silver.  On  account  of  the  extreme  delicacy  of  a  film  of  smoke 
upon  glass,  it  is  necessary  to  protect  this  film ;  a  simple  bath  in 
alcohol  vapor  is  sufficient  to  harden  a  smoke  film  to  such  an  extent 
that  it  may  be  further  protected  by  flowing  upon  its  surface  a  coat 
of  shellac  varnish,  India  rubber  varnish,  or  melted  paraffin.  The 
resistance   of  such   silver-tipped   smoke  films   is  considerably  more 
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cuil»taiit   lliaii  tlut   ui  tlic  i-lay-c.il'boii   !ilii:k!i  witli  cii|i|)rr-pl:ik'(l   tci 
niitiul>,  niciUiuncd  before. — I'hys.  Kcv.,  Dcccrubcr. 

iheory  of  the  H't-htu-lt  /M/^»rH/>^•r.-- Klumi'ATHY. — A  note  uii  a 
paper  pri'sciiled  to  llu-  lluiiK->ri:in  Academy  of  Sciences.  The  iii- 
icrriiplunis  in  the  VVelinclt  iiilcrriipter  arc  caused  by  the  dcvclop- 
inent  of  steam  in  the  acid  which  then  act.s  us  an  insulator.  Simon 
had  e.\pluined  tl)c  steam  production  as  being  due  to  Joulcan  heat. 
The  present  author  siiows  tliat  thi.s  explanation  is  not  sufhcient  and 
that  the  I'elticr  ciTect  plays  an  important  part.  A  platinuni  electrode 
in  .sulphuric  acid  is  heated  as  anode  and  cooled  as  cathode  by  tlie 
Peltier  elTccl.  As  a  rule  the  thin  wire  is  made  the  anode  of  a 
Wehnelt  interrupter,  so  tliat  Joulean  heat  and  I'eltier  effect  here 
.->ct  together,  producing  a  high  temperature  and  causing  a  strong 
Kcneration  of  steam.  If  ihc  wire  is  made  the  cathode,  it  will  be 
cooled  by  the  I'eltier  effect,  though  it  will  receive  its  share  of  the 
Joulean  heat.  There  will  furthermore  be  a  liberation  of  hydrogen  at 
the  cathode,  and  a  voltaic  arc  will  play  between  the  cool  wire  ami 
the  warm,  well  conducting  acid,  provided  the  current  intensity  be 
high;  as  a  rcbult  the  wire  cathode  will  be  liable  to  fuse.  If  the 
currents  are  not  very  strong,  the  wire  cathode  will  not  make  a  very 
good  Wehnelt  interrupter.  Klupathy  further  observed  that  the 
frequency  of  the  interruptions  of  a  wire  anode  which  was  not  pointed, 
was  increased  when  the  electrode  was  especially  heated  by  a  branch 
current.  As  regards  condensers  and  self-induction,  he  finds  that 
when  the  condenser  is  joined  in  parallel  to  the  interrupter,  the  fre- 
quency will  rise  if  the  anode  wire  is  thin  and  the  self-induction  small, 
but  will  diminish  if  the  wire  is  thick  and  the  self-induction  con- 
siderable. In  his  opinion,  the  process  could  then  be  explained  in  the 
following  way:  The  heat  produced  in  the  wire  electrode,  both 
Joulean  and  Peltier,  evaporates  the  acid  in  its  immediate  neighbor- 
hood ;  the  steam  generated  insulates  the  electrode,  and  interrupts  the 
current  momentarily ;  the  extra  current  then  strikes  through  the 
steam,  the  spark  re-establishes  the  circuit,  and  the  phenomenon 
repeats  itself. — Lond.  Eng'ing,  December  5. 

REFERENCES. 

Testing  Laboratory. — Uppenborn. — A  well-illustrated  description 
of  the  electric  testing  laboratory  of  the  municipal  electric  central 
station  of  Munich,  for  testing  and  replacing  meters,  making  pho- 
tometric measurements  of  lamps,  testing  insulation  materials  and 
general  testing  purposes. — Elek.  Zeit.,  November  27. 

Electromagnetic  Brake. — An  illustrated  description  of  the  eddy 
current  brake,  devised  by  Pasqualini  for  testing  motors,  ttc.—Elek. 
Ahz..  November  20. 

Teiegraphy.  Telephony  and  Signals. 

Disturbances  on  Underground  Cables. — Schoenan. — An  account 
of  some  troubles  experienced  on  certain  lines  in  China.  Until  1901 
the  telegraph  cables  terminating  at  Woosung  were  connected  with 
the  Shanghai  office  by  an  ordinary  overhead  land  line  about  g  miles 
long.  As  this  line  was  the  cause  of  endless  disturbances  on  account 
of  contact  and  induction,  it  was  found  advisable  to  replace  the  line 
by  an  underground  cable  consisting  of  seven  cores  enclosed  in  a 
lead  tube,  one  core  being  a  spare  one  and  the  other  six  being  con- 
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INDUCTION    BALANCE   FOR   UNDERGROUND   CABLES. 

nected  in  pairs  to  three  seagoing  cables  at  Woosung.  Return  earth 
to  Woosung  being  used  on  all  three  circuits,  it  was  not  considered 
necessary  to  cover  the  cores  with  brass  tape  or  a  similar  metallic 
coating  in  order  to  prevent  induction.  It  was,  however,  soon  dis- 
covered that  a  very  considerable  interference,  partly  due  to  induc- 
tion and  partly  to  interference  between  the  earths  at  Woosung,  took 
place  between  the  circuits.  A  remedy  was  found  by  introducing  an 
"induction  balance"  as  illustrated  in  the  adjoining  diagram,  in  which 
r  are  resistances  and  C  condensers ;  in  this  particular  case  the  con- 


deusci.s,  C,  had  a  cajiacily  of  ..bout  0.1  niicrufurad,  the  resistances  r 
were  about  io<),ikjo  ohms,  and  the  resistance  of  the  seven  cores  about 
iJM  olims  racli.  lie  thinks  lliul  u  similar  "induction  balance"  would 
be  of  use,  not  only  oil  underground  cables  wlicre  metallic  circuit  it 
not  Uhcd—  it  may  even  pcrhajis  jii  some  cases  be  used  as  u  substitute 
for  a  metallic  return — but  also  on  long  overhead  lines,  where  in- 
duction is  fell.-  l.ond.  lilcc.  December  ly. 

MiSCtLLANEOUS. 

Training  c/  hUclrutil  I.ngtnci-rs.  -I' ti.UMASN. — A  long  abstract  of 
a  lecture  discussing  the  principles  upon  which  the  education  of  an 
electrical  engineer  should  be  based.  He  believes  that  the  founda- 
tion should  be  a  broad  one ;  specialiitation  should  not  begin  too  early. 
The  sludeiil  should  be  well  e(iuipi)ed  in  mathematics;  he  thinks  that 
the  difliculties  of  the  practical  introduction  of  the  three-phase  system 
in  i'^ngland  were  mainly  due  to  the  lack  of  mathematical  training  of 
Mnglish  engineers ;  he  thinks  that  while  in  I-'rancc  matliematical  edu- 
cation is  highly  developed,  the  geometrical  methods  are  neglected  in 
favor  of  purely  analytical  methods.  A  good  knowledge  of  physics 
and  chemistry  is  required  and  the  study  of  foreign  languages  is 
strongly  recommended.  "For  the  (German)  electrical  engiiieer  the 
knowleclge  of  the  English,  American  or  French  technical  literature 
becomes  more  and  more  a  necessity;  that  of  the  French  literature 
on  account  of  the  theoretical  investigations,  that  of  the  English  and 
especially  American  literature  on  account  of  the  daring  and  mag- 
nificent enterprises."  The  practical  training  should  be  in  the  first  part 
of  the  time  the  same  as  that  of  mechanical  engineers.  He  refers  to 
the  proposal  to  require  a  year  of  practical  work,  before  a  student 
can  get  his  degree ;  this  is  necessary  to  show  the  student  what  a 
drawing  must  look  like,  in  order  to  be  understood  by  the  working- 
m.an ;  it  shows  him  the  different  steps  of  the  manufacture  of  a  certain 
machine  or  apparatus;  for  this  purpose  training  in  a  small  factory 
is  better  than  in  the  plant  of  a  large  factory.  The  student  should 
also  be  taught  the  principles  of  business  and  commerce. — Elek.  Zeit., 
December  4. 

REFERENCE. 

Biographical. — A  biographical  sketch,  with  portrait,  of  T.  A.  Bdi- 
son. — Sc.  Am.,  Decembe/  27. 


New  tsouks. 


Transactions  of  the  American  Electrochemical  Society.    Vol- 
umes I  and  II.     Being  the  Proceedings  of  the  Inaugural  Meet- 
ing at   Philadelphia  in   April,  and  of  the   Second   Meeting,  at 
Niagara    Falls,    in    September,    1902.      Philadelphia :    Published 
by  the  American  Electrochemical.     Vol.  I,  249  pages;  Vol.  II, 
274  pages.     Price,  each  volume,  $3.00. 
These  volumes   are   splendid   evidences   of   great   activity   in   the 
formation  of  a  society,  in  the  first  year  of  life  enrolling  433  mem- 
bers, of  whom  355  were  charter  members.    The  membership  extends 
to  Russia  in  the  East  and  to  Honolulu  and  Australia  in  the  West. 

The  papers  printed  in  these  transactions  are,  in  general,  excellent 
in  character.  The  discussions  as  printed  do  not,  however,  appear 
to  have  been  very  animated,  although  there  are  a  few  papers  that 
are  well  discussed.  The  papers  vary  from  dissertations  of  purely 
theoretical  electro-chemical  phenomena  to  descriptions  of  practical 
processes.  The  mingling  of  practical  and  theoretical  topics  causes 
the  Transactions  to  have  a  wide  range  of  value. 

Among  the  most  valuable  theoretical  papers  are  those  discussing 
the  nascent  state,  and  the  phenomena  of  concentration  cells.  Sev- 
eral of  the  practical  papers  discuss  continuous  furnaces,  and  an 
excellent  paper  by  Mr.  Hugh  Rodman  gives  a  resume  of  the  present 
state  of  the  storage  battery  art.  These  Transactions  will  be  eagerly 
read  by  the  student  and  worker  in  electro-chemistry. 


Motor  Cars.  By  Rhys  Jenkins,  M.  E.  New  York :  James  Pott  &  Co. 
370  pages,  100  illustrations.  Price,  $5. 
That  the  subject  of  automobiles  must  create  a  very  large  literature 
of  its  own  becomes  increasingly  evident.  The  bicycle  once  did  this 
also,  but  there  are  very  few  new  bicycle  books  nowadays.  We  do  not 
believe  that  the  bicycle  era  has  definitely  closed,  but  it  seems  prob- 
able that  the  literary  opportunities  of  the  machine,  technically  con- 
sidered, are  pretty  well  exhausted.  Unless  we  err  greatly,  the  con- 
trary is  the  case  with  the  automobile.  That  machine  affects  so  many 
fundamental  interests  in  society  and  industry,  and  is  susceptible 
of  so  many  feasible  variations  in  type,  design  and  application,  wc 


January  io,  1903. 


ELECTRICAL    WORLD     anu     EXCiLXEEK. 


89 


can  readily  entertain  the  opinion  that  in  titre  it  will  be  as  prolific  a 
theme  as  the  steam  engine  or  the  dynamo. 

Just  now  the  literature  of  automobilism  is  passing  through  the 
historical  and  rudimentary  stage,  when  every  author  feels  almost 
constrained  by  a  sense  of  duty  to  sum  up  what  has  been  attempted, 
and  like  the  Offcnbachian  burgomaster  begins  his  address  with,  "The 

Year  One ";  while  in  treating  the  subject  at  its  present  point  he 

is  equally  compelled  by  a  desire  to  be  fair  and  comprehensive  to 
include  many  forms  that  are  mere  freaks  and  are  as  sure  to  disappear 
as  the  bad  roads,  now  giving  them  such  swift  dispatch  and  such 
slow  advance.  After  all  it  is  as  well  that  these  historical  records 
should  be  compiled  while  the  materials  and  the  pioneers  are  acces- 
sible. It  is  likewise  not  amiss  that  even  the  oddities  and  crudities 
of  the  earlier  years  should  be  set  down  and  noted,  extinct  monsters 
in  a  museum  of  mechanical  antiquities. 

Mr.  Jenkins  has  performed  admirably  in  this  portly  and  hand- 
some volume  the  task  which  he  set  himself,  and  has  crammed  into 
pages  that  are  a  pleasure  to  the  eye  as  well  as  a  constant  source  of 
instruction,  an  amazing  amount  of  data.  As  we  have  intimated,  he 
bows  profoundly  to  the  historical  fetich  and  rather  than  sin  by  omis- 
sion is  overkind  to  some  machines  the  world  would  willingly  let 
sink  into  oblivion.  Another  point  of  fair  criticism  is  that  he  is 
curiously  uninformed  as  to  the  latest  work  in  electric  automobiles, 
still  very  strongly  in  the  running;  and  also  has  a  lot  to  learn  about 
what  is  doing  in  America,  what  men  like  Riker,  Sperry,  Maxim, 
Baker,  Condict  and  others  have  attempted  and  achieved.  But  we  can 
heartily  commend  the  book  to  American  readers  for  what  it  con- 
tains as  to  the  subject  in  general  and  as  to  a  great  deal  of  recent 
European  development  in  particular.  The  book,  of  British  origin, 
is,  moreover,  an  encouraging  sign  that  England  is  wider  awake  on 
this  important  subject,  and  that  a  country  which  has  been  active  in 
filling  the  world  with  locomotives,  plows  and  lathes  is  to  do  some- 
thing in  meeting  the  twentieth  century  demand  for  autos. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  Janu- 
ary 23d,  1903,  "Telephone  Exchanges";  February  27th,  "Railway 
Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Famsworth ; 
March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon;  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Toronto,  Ont,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

Interstate  Independent  Telephone  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky.  Next  meeting,  Chicago,  December  9,  10 
and  II,  1902. 

Kentucky  Independent  Telephone  Association,  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis.  Next  meeting,  Milwaukee, 
January  21,  1903. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


Electric-Pneumatic   Control   on  the   Brooklyn   Elevated 
Railway. 

As  intimated  in  these  coluiiins  last  week,  the  Urooklyn  Elevated 
Railway  Company  has  given  an  order  to  the  Westinghouse  Electric 
&  Manufacturing  Company  for  210  multiple  train-control  equip- 
ments for  the  operation  of  electric  trains.  A  few  years  ago  the 
management  of  this  road  decided  to  discard  steam  locomotives  and 
to  operate  all  trains  electrically.  Before  making  such  a  wholesale 
change,  however,  it  was  deemed  prudent  to  test  exhaustively  the 
different  methods  of  handling  electric  trains.  If  the  steam  loco- 
motives were  to  be  replaced  by  simple  electric  locomotives,  many 
of  the  advantages  of  electric  traction  would  be  sacrificed.  In  order 
to   reduce  the  dead-weight   hauled  and  to  obtain   a  higher  tractive 
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effort  when  starting,  it  is  better  to  place  the  driving  motors  on  the 
trucks  of  several  of  the  passenger  cars  of  a  train  and  thus  take 
advantage  of  the  weight  of  the  cars  than  to  put  the  motors  on  a 
locomotive,  which  must  be  artificially  loaded  down  to  give  it  the 
necessary  adhesion.  Other  reasons  for  choosing  a  system  employing 
a  number  of  motor  cars  per  train  rather  than  a  single  locomotive 
were  that,  since  the  service  is  fluctuating,  during  a  part  of  the  day 
the  large  motors  of  the  locomotive  would  he  operated  at  a  light  load 
and  consequently  low  efficiency.  Moreover,  the  trains  could  not  be 
broken  up  into  single  units,  as  is  possible  when  a  number  of  the 
cars  carry  their  own  motor  equipments.  This  reasoning  is  familiar 
to  our  readers  and  need  not  here  be  expanded. 

The  Brooklyn  Elevated  Company,  therefore,  went  to  the  leading 
electrical  manufacturers  who  had  developed  systems  for  controlling 
a  number  of  motor  cars  in  a  train,  and  asked  them  each  to  equip  a 
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number  of  model  trains  for  toiling  luirposcs.  IlicNe  irauiN  were 
lilaccil  vi\  till-  Urooklyn  road  a  few  years  ago  and  have  since  operaied 
in  tiic  regular  daily  Iratlic.  Careful  records  were  kept  of  ihc  number 
of  mile*  run  by  each  train,  the  number  of  accidents  met  with,  the 
cost  and  time  required  for  repairs,  the  comparalivc  convenience  in 
operation,  and  all  other  matters  that  nnchl  intluencc  the  decision. 
The  result  of  this  investigation  has  been  the  placing  of  the  order 
mentioned  above.  All  steam  locomotives  now  in  use  will  be  in  a 
short  time  replaced.  In  addition  to  the  order  for  210  cars,  the 
company  has  already  purchased  about  150  equipments  which  have 
been  in  satisfactory  operation  for  nearly  a  year. 

The  Westingliouse  multiple  train  control  system  has  been  developed 
by  Mr  Cieorge  Weslinghouse.  It  involves  the  use  of  compressed  air 
lor  moving  the  current-controlling 
.i|)paratus,  electro-magnetic  valves 
governing  the  admission  of  air  to 
tlic  coiilrulling  cylinders  and  low- 
\oltagc  electric  circuits  running  from 
car  to  car  for  controlling  the  ac- 
tion of  the  magnet  valves.  The 
connections      for      the      low  -  voltage 
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power  from  some  uf  the  cats,  while  in  this  electro  pneumatic  system 
there  are  a  number  of  ways  in  which  that  may  be  accomplished, 
greatly  reducing  the  possibility  of  accident.  Koth  controllers  and 
circuit-breakers  are  opened  by  a  snapping  in  two  of  the  train,  this 
action  being  indepcndc  iit  of  and  in  addition  to  the  effects  obtained 
l)y  the  application  of  llie  air  brake.  The  controllers  may  be  operated 
by  hand,  thus  permitting  the  train  to  run  to  a  lerininal  station  in 
case  of  any  derangement  of  the  controlling  apparatus.  The  oper- 
ation of  both  brakes  and  controllers  is  effected  by  a  single  air-hose 
connection  between  the  cars,  the  air  compressor  which  furnishes 
air  for  the  brakes  also  furnishing  air  used  to  operate  the  controllers. 

The  Brooklyn  ICIevated  will  equip  all  its  new  cars  with  four 
motors  each.  The  150  cars  now  in  use  equipped  with  the  Westing- 
house  system  have  each  two  motors.  The  trains  on  the  road  are 
made  up  of  five  or  six  cars,  two  or  three  of  which  are  usually  motor 
cars.  When  these  trains  reach  the  suburbs  they  are  broken  up  into 
smaller  units  of  one  or  two  cars,  each  of  course  containing  a  motor 
car,  and  the  smaller  trains  branch  off  on  different  divisions. 

In  the  great  tran.vportation  problems  which  are  being  solved  in 
New  York  City,  the  Westinghousc  Company  has  borne  a  prominent 
part.  It  has  furnished  the  power  equipment  of  the  Brooklyn  Ele- 
LiMif  ,  vatcd,  also  the  power  equipment  of  the  Manhattan 
swiTCH.:e  Elevated,  including  eight  of  the  largest  generators 
ever  built.  It  has  contracted  to  furnish  the 
power  equipment  of  the  Rapid  Transit  Subway, 
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FIG.  4. — CIRCUIT  BREAKER. 


circuits  are  the  only  ones  which  have  to  be  established  between  the 
cars  of  the  train,  no  air  connections  being  required  outside  of  the 
ordinary  brake  hose.  A  complete  equipment  for  each  motor  car 
consists  of  two  or  four  electric  motors,  a  controller  very  similar 
to  those  used  on  ordinary  street  cars,  and  one  or  two  motormen's 
controlling  switches,  from  any  one  of  w'hich  all  the  car  controllers 
on  the  train  may  be  operated.  The  car  controller  consists  essentially 
of  two  drums  which  revolve  in  bearings,  and  stationary  contact 
fingers  which  make  contact  with  points  upon  the  revolving  drums. 
The  large,  or  main,  drum  opens  the  main  circuit  and  makes  the 
motor  and  resistance  combinations ;  the  small  drum  reverses  the 
motors.  A  multiple  control  switch  is  placed  at  one  or  both  ends  of 
each  motor  car  and  by  means  of  the  one  at  the  front  of  the  leading 
car  the  motorman  controls  the  action  of  the  controllers  on  all  of 
the  motor  cars  in  the  train.  The  system  uses  the  standard  type 
of  controller  and  standard  types  of  valves  and  magnets,  the  latter 
having  been  used  for  ^ears  in  the  operation  of  the  Westinghousc 
electro-pneumatic  system  of  switches  and  signals  upon  the  largest 
railways  of  the  world.  It  is  the  only  system  in  which  the  control 
circuit  is  isolated  from  the  main  power  circuit.  The  control  circuit 
is,  therefore,  not  affected  by  a  momentary  interruption  of  current 
due  to  ice  and  sleet  on  the  rails,  or  other  causes.  With  the  low- 
voltage  current,  grounds  and  short  circuits  at  the  connectors  between 
the  cars  during  stormy  weather  or  fires  resulting  from  high  voltage 
circuits  through  the  train  are,  it  is  said,  entirely  eliminated.  The 
current  for  the  motors  is  simply  collected  from  the  third  rail,  led 
through  the  local  car-controlling  apparatus  to  the  motors,  and  then 
back  to  the  sers'ice  rails,  and  does  not  pass  from  car  to  car.  The 
controlling  apparatus  is  so  located  that  the  motorman  may  have 
convenient  access  to  all  parts  from  the  platform. 

The  motor  circuits  on  any  car  are  automatically  opened  in  case 
of  excess  current,  and  they  can  all  be  simultaneously  closed  at  the 
will  of  the  motorman.  All  controllers  are  automatically  turned  off 
by  the  application  of  the  automatic  air  brakes,  which  is  an  important 
point  since  in  case  of  a  train  breaking  in  two  the  brakes  are  auto- 
matically applied  and  at  the  same  time  the  power  is  shut  off.  Under 
old  conditions,  it  has  often  been  found  impossible  to  shut  off  the 


the  power  house  of  which  will  contain  six  units  similar  to  those  fur- 
nished to  the  Manhattan  people,  while  the  Brooklyn  Elevated  con- 
tract indicates  a  further  advance-  in  dealing  with  the  train  control 
situation. 


Lamp  Adjuster. 

Skelly  &  Company,  Electric  Building,  Cleveland,  are  introduc- 
ing a  new  type  of  lamp  adjuster  for  incandescent  lamps,  known 
as  the  "Acme"  adjuster.  By  means  of  a  balance  weight  the  lamp 
may  be  placed  at  any  height  and  remain  there  until  moved.    The 
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counterbalance  is  applicable  for  any  weight  of  lamp  or  shade.  For 
window  display  illumination  the  device  is  especially  adaptable, 
allowing  for  the  changing  of  design  as  often  as  desired  without 
trouble  or  expense.  It  is  also  useful  in  shops  and  offices,  avoiding 
the  necessity  of  a  multiplicity  of  lamps  because  of  the  wide  range 
over  which  one  lamp  can  be  used  without  entanglement  of  wires. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  6  per 
cent,  for  60  to  90  days.  There  was  activity  in  stock  speculation  with 
general  advances.  Manipulation  by  large  interests  was  apparent,  but 
public  interest  has  increased  and  sales  to  secure  profits  are  quickly 
absorbed.  Among  the  features  were  Amalgamated  Copper  and  the 
traction  group.  The  former  advanced  from  59}^  to  66,  on  the  belief 
in  brighter  prospects  for  that  and  other  copper  stocks.  On  reiter- 
ated reports  of  a  combination  of  traction  interests  in  Greater  New 
York,  Manhattan  and  Brooklyn  Rapid  Transit,  together  with  Metro- 
politan, made  a  decided  advance.  Manhattan  closed  at  149,  thus  mak- 
ing a  net  gain  of  2j4  I  Metropolitan  gained  1%,  closing  at  141,  and 
Brooklyn  Rapid  Transit,  receding,  closed  at  66!/^,  a  net  loss  of  i^ 
points.  The  electrics  made  substantial  gains,  General  Electric  clos- 
ing at  184H1  being  a  net  gain  of  6%,  the  trading  being  rather  limited. 
Westinghouse  com.  closed  at  212,  being  a  net  gain  of  lyyi,  and  pre- 
ferred at  215,  a  net  gain  of  13  points.  Western  Union  made  a  gain 
of  }i  point,  closing  at  SSfg.  American  Dist.  Tel.  closed  at  40j4,  a  net 
gain  of  2^.     Following  are  the  closing  quotations  of  January  6: 


American  Tel.  &  Cable. . . 

American  Tel.  &  Tel 

American  Dial.  Tel 

Brooklyn  Kapid  Transit 

Commercial  Cable 

Electric  Boat 

Electric  Boat  pfd 

Electric  Lead  Keduction. 

Electric  Vehicle...   

Electric  Vehicle  pfd 


Dec.  30.  Jan.  (i                                                      Dec.  30.  Jan.  6 

...     8B  85  General  Electric 177X      189)s 

...    Iii4  163  Hudson  Kiver Tel 

. . .     ma  38  Metropolitan  St.  Ry UOH      142hi 

..      6734  «9vi  N.  E.  Elec.  Veh.Trns 

...    189>i  ..  N.Y.&N.  J.  Tel 161 

...      22  30  N.Y.E.  V.T.  Co 9>4        11 

...      3a  42  Tel.  &  Tel.  Co.  Am 

.   .       3  3  Western  Union  Tel «SH        90 

3H  !>  Westinghouse  com 202         218 

9  11  Westinghouse  pfd 202         222 


American  Tel.  &  Tel   . .  . 
Cumberland  Telephone. 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  &  Tel  


Dec.  30.  Jan.  6  Dec.  30,  Jan.  6 

.  1S4M       163H  WesternTel.  &  Tel.  pfd....      99  9»JiS 

. .  Vsi%       127  Mexican  Telephone 2  2 

. . .  262^4         . .  New  England  Telephone  ...  138  138 

Westinghouse 99  107 

24  Westinghouse  pfd 99  107 


PHILADELPHIA 


Dec.  30.  Jan.  6 

American  Railways 51>^        52^^ 

Elec.  Storage  Battery *84  80 

Elec.  Storage  Battery  pfd..     .. 

Elec.  Co.  of  America 9!^        10 


Dec.  30.  Jan. « 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd. 


Dec.  30.  Jan.  6 

...    97>i        9m 

.8)^         m 


Dec.  30.  Jan 

National  Carbon  pfd 97 

NorthwestElev.com 

Union  Traction  UH 

Union  Traction  pfd 4.') 
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Central  Union  Tel. 

Chicago  Edison 

Chicago  City  Ey - 

Chicago  Tel.  Co  Union  Traction  pfd 4.')  4.'> 

National  Carbon 
♦Asked. 

LARGE  TROLLEY  EARNINGS.— Since  January  ist  last  the 
Detroit  United  Railway  Company  has  each  month  reported  gross 
and  net  earnings  larger  than  those  of  the  corresponding  months  a 
year  ago,  and  at  the  end  of  eleven  months  has  an  increase  in  gross 
earnings  to  its  credit  of  $409,477,  of  which  $260,270  is  absorbed  by  in- 
creased operating  expenses,  leaving  $149,206  as  net  increase.  Fixed 
charges  for  the  period  are  $68,344  larger  than  for  the  corresponding 
period  a  year  ago  and  the  surplus  shows  an  increase  of  $68,344.  The 
surplus  after  charges  for  eleven  months  is  $664,395,  which  is  equiv- 
alent to  5.3  per  cent,  on  the  $12,500,000  outstanding.  Twin  City 
Rapid  Transit's  business  in  November  contributed  an  increase  in 
gross  earnings  of  $40,951,  bringing  the  gross  gain  of  the  year  to  date  to 
$401,246.  In  the  eleven  months  expenses  were  increased  $177,369. 
leaving  a  gain  in  net  earnings  of  $223,877.  The  surplus  after  fixed 
charges  and  the  eleven  months'  proportion  of  preferred  dividend 
which  have  been  deducted  is  $958,466,  or  over  5^  per  cent,  on  the 
common  stock.  An  increase  of  $17,960  in  gross  earnings  is  shown 
by  the  statement  of  the  Montreal  Street  Railway  for  November.  In 
two  months  of  the  current  fiscal  year  gross  earnings  have  increased 
$33,304  and  net  earnings  $14,957,  while  surplus  is  $12,240  larger  than 
for  the  same  period  a  year  ago.  In  the  year  ended  September  30th 
last  the  company  earned  almost  exactly  10  per  cent,  on  its  stock  and 
the  increase  in  surplus  indicates  that  just  about  10^  per  cent,  is  now 
being  earned. 

GENERAL  ELECTRIC— Reports  from  Boston  state  that  earnings 
of  the  General  Electric  Company  for  the  fiscal  year  ending  January 
31  will,  it  is  understood,  show  about  $10,500,000  net.  It  is  now  ru- 
mored in  Boston  also  that  while  it  is  quite  likely  that  the  General  Elec- 


tric Company  will  take  over  the  Stanley  Electric  Company,  any  such 
absorption  will  not  include  the  Electric  Storage  Battery  Company,  as 
Xhe  General  Electric  Company  directors  arc  unanimously  opposed  to 
taking  over  this  company  at  any  price.  The  Whiiney-Ryan-Roebling 
interests  control  both  the  Stanley  Electric  and  the  Electric  Storage 
Battery  companies.  They  have  had  under  consideration  a  consoli- 
dation of  these  two  companies,  it  has  been  reported,  for  some  time, 
and  have  been  willing  to  dispose  of  them  to  the  General  Electric 
Company.  Negotiations  to  this  end  have  been  going  on  for  some 
time,  but  the  Whitney-Ryan  interest,  while  seeking  to  include  the 
Storage  Battery  Company  in  the  purchase,  have  not  met  the  views 
of  the  General  Electric  Company  as  to  an  e(iuitable  price  for  the 
Stanley  Company  by  itself.  It  is  understood  that  the  upset  price  fixed 
by  the  General  Electric  Company  is  about  $2,500,000,  or  $125  per 
share  for  the  $2,000,000  capital  stock  of  the  Stanley  Company,  and 
indications  are  that  the  trade  will  shortly  be  closed.  The  Stanley 
Company  is  said,  however,  to  have  more  money  invested  in  it  than 
the  sum  just  named.    It  is  doing  a  very  large  business. 

BELL  TELEPHONE  FINANCES.— Note  is  made  elsewhere  of 
the  proposed  increase  of  the  capital  stock  of  the  Now  York  Telephone 
Company  from  $30,000,000  to  $50,000,000.  The  increase  of  capital 
stock  of  the  subsidiary  companies  of  the  American  Telephone  &  Tel- 
egraph Company  from  time  to  time  has  aroused  interest  as  to  the 
money  requirements  for  the  year  1903.  The  Cumberland  Telephone 
Company,  which  operates  throughout  Tennessee,  Kentucky  and  other 
Southern  States,  is  asking  authority  of  stockholders  for  an  increase 
in  its  capital  stock  from  $10,000,000  to  $20,000,000,  and  as  the  Ameri- 
can company  owns  52  per  cent,  of  the  capital  stock  of  that  company, 
it  will  be  called  upon  to  furnish  $5,200,000  of  the  increase,  although 
the  new  stock  may  not  all  be  issued  in  one  year.  It  is  estimated 
that  the  Bell  telephone  companies  alone  will  rctiuire  $25,000,000  in 
1903  for  extensions  throughout  the  United  States  and  Canada.  This 
sum  will  put  in  about  200,000  new  subscribers  and  build  the  necessary 
long-distance  lines.  Of  the  $25,000,000  the  minority  stockholders  of 
the  subsidiary  companies  will  furnish  $10,000,000  and  the  parent 
company  $15,000,000.  Most  of  the  capital  furnished  by  the  sub- 
sidiary companies  will  be  through  stock  issues,  although  there  may 
be  small  bond  issues.  The  American  Telephone  &  Telegraph  Com- 
pany is  expected  to  benefit  its  stockholders  about  midsummer  by 
issuing  new  stock  at  par  to  provide  for  its  needs.  The  stock  is  now 
selling  easily  around  160. 

NEW  YORK  TRACTION  FINANCE.— The  statement  is  made 
that  the  Rothschilds  have  invested  $10,000,000  in  the  Interborough 
Company,  organized  to  provide  rapid  transit  for  New  York.  This  is 
a  larger  sum  from  any  other  one  interested  in  the  company  has  put 
up.  In  mentioning  this  fact,  the  Wall  Street  Journal  says:  "If  it 
were  not  for  capital  outside  of  New  York  hardly  any  of  the  improve- 
ment in  transit  facilities  in  New  York  would  have  been  so  far  pos- 
sible. It  will  be  remembered  that  the  Metropolitan  Street  Railway 
system  itself  is  developed  by  Philadelphia  capital.  The  opening  up 
of  Greater  New  York  by  the  Pennsylvania  Railroad  is  by  outside 
capital.  It  may  be  said  that  the  Manhattan  Company  alone  has  had 
most  of  its  money  contributed  by  local  people,  but  it  may  also  be 
said  that  the  Manhattan  Company,  whether  from  this  cause  or  not, 
has,  nevertheless,  had  more  trouble  in  pushing  improvements  and 
making  headway  against  the  powers  that  be  in  this  city  than  all  the 
other  companies  put  together." 

THE  PHILADELPHIA  COMPANY  owning  several  electric 
lighting  properties,  etc.,  has  had  a  very  successful  year,  as  shown 
by  the  increase  of  $1,437,028  in  gross  earnings  for  the  eleven  months 
ended  November  30th,  and  that  it  has  been  very  generous  in  the 
operating  expenses  is  indicated  by  an  increase  of  $1,038,078  in  that 
item  for  the  same  period.  The  company's  income  other  than  that 
derived  from  direct  operation  increased  $1,036,394,  of  which 
$969,253  is  contributed  by  the  increase  in  dividends  received 
on  stocks  of  sub-companies  owned.  This  increase  in  income  from 
sub-companies  is,  however,  largely  offset  by  an  increase  of  $670,257 
in  interest  on  funded  debt  and  an  increase  of  $108,988  in  preferred 
dividend  requirements,  leaving  surplus  $17,689  larger  than  last  year. 
But  the  amount  of  this  surplus  belonging  to  the  minority  stock- 
holders in  properties  of  the  Philadelphia  Company  is  $461,791  less 
than  last  year,  so  the  final  surplus  is  $379,478  larger  than  last  year. 

CHICAGO  TROLLEY  CONSOLIDATION.— With  regard  to  the 
rumors  already  noted  in  these  pages  respecting  a  consolidation  of  all 
the  Chicago  street  railways,  it  is  now  stated  that  such  a  plan,  to  in- 
clude the  elevated  roads,  is  being  consummated.     It  is  said  that  the 
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capilali/aliuii  of  the  new  combine  will  l)c  phucj  al  $.7im><><>,ooo  and 
thai  l.ynian  Liajjc  is  to  be  prcsnlcnt  ami  have  associaicil  with  him 
Marshall  Field,  C.  T.  Verkcs,  t;cn.  G.  M.  Dodge  and  Tho;..  F.  Kyan. 
The  recent  employment  of  John  N.  Jcwett  to  look  into  the  franchise 
of  the  Chicago  General  Railway  Company  with  a  view  to  its  utili- 
zation to  git  aroimd  tin-  ixpinng  franchises  of  some  of  the  street 
railways  is  thought  to  have  biin  a  preliminary  move  in  the  direc- 
tion ot  a  general  consolidation  of  all  lines  and  a  systematic  transfer 
arrangcmint  between  the  surface  and  "L"  roads. 

CU.MHKRI.AND  Tlil.Kl'HONF.-At  the  regular  meelmg  of  the 
board  of  directors  of  the  CiimlK-rland  'I'eUphoiie  an.l  Telegraph  Com- 
pany, at  Nashville,  a  resolution  was  passed  calling  ;i  special  meeting 
of  the  stockholders  to  vote  on  the  proposition  of  increasing  the  cap- 
ital stock  of  the  company  from  $io.ooo,(xx)  to  $20,000,000.  The  stock- 
holders have  since  hold  the  necessary  meeting.  Stockholders  of 
record  January  10  will  be  entitled  to  the  new  stock  in  the  proportion 
of  one  new  share  for  every  four  shares  then  held.  The  right  to  sub- 
scribe will  expire  February  2.  Payments  for  stock  are  to  be  made, 
25  per  cent.  February  2,  25  per  cent.  July  i,  25  per  cent.  October  i, 
and  25  per  cent.  January  2,  uyo^.  The  funds  derived  arc  to  be  used  to 
retire  a  part  of  the  present  lloating  indebtedness  and  to  care  for  the 
increased  business  during  1903. 

OHIO  STREET  R.\ILW.\YS.-The  State  Railway  Commission- 
er's report  for  1902  shows  that  28.499.313  passengers  were  carried, 
the  average  distance  being  25.54  miles.  Total  earnings  from  passen- 
ger service.  $101,001,341,  being  an  increase  over  the  previous  year  of 
12.6  per  cent.  The  total  mileage,  including  all  tracks,  is  14,264.05.  The 
common  stock  proportion  for  Ohio  is  $210,335,071  ;  preferred,  $100,- 
370,125.  The  operating  expenses  showed  an  increase  of  9.04  per  cent. 
Taxes  paid  by  the  companies  were  $2,799,341.17,  or  an  increase  of 
$156,940.  Money  spent  on  permanent  improvements,  $1,063,183,  an 
mcrease  of  $449.-9i-  The  surplus  on  hand  at  the  end  of  the  first  six 
months  was  $0,331,631.63,  an  increase  of  over  $1,000,000.  Salaries  of 
employes  show  an  increase  of  12.19  per  cent.  Tons  of  freight  trans- 
ported were  132,113.976,  an  increase  of  12.31  per  cent. 

GERM.^N  ELECTRICAL  FINANCE.-A  cable  dispatch  from 
Berlin  of  December  28  says :  Prior  to  the  holidays,  trading  on  the 
Bourse  was  very  light,  and  values  were  maintained,  but  yesterday 
the  trading  was  uncommonly  strong,  with  an  increased  volume  of 
biisiiiess.  .MI  departments  shared  in  the  upward  movement.  Elec- 
trical shares  profited  by  the  alliance  of  the  Allgemeine  Electrical 
Company  and  the  Union  Electrical  Company.  It  is  said  now  that 
the  Siemens  &  llalsko  Electrical  Company,  of  Berlin,  and  the  Schuck- 
ert  Electrical  Company,  of  Nuremberg,  will  make  a  price  arrange- 
ment with  the  new  consolidation. 

DALLAS  ELECTRIC  MERGER.-At  Dallas,  Tex.,  on  Decem- 
ber 22,  the  City  Council  ended  the  two  months'  fight  over  the  street 
railway  merger  ordinance  by  sustaining  the  mayor's  veto.  This  for 
the  time  being  at  least,  it  has  been  alleged,  blocks  the  plans  of  the 
Boston  -syndicate  to  consolidate  all  the  Dallas  lines  into  the  "Met- 
ropolitan Street  Railway  Company,"  and  float  $4,500,000  worth  of 
bonds  on  the  property.  Other  reports  state,  however,  that  the  merger 
plans  will  be  pushed  ahead  all  the  same. 

NEW  YORK  TELEPHONE  CAPITAL.-The  New  York  Tele- 
phone Company,  of  New  York  City,  has  filed  with  the  Secretary  of 
State  a  certificate  of  increase  of  its  capital  stock  from  $30,000,000  to 
$50,000,000.  The  certificate  is  signed  by  Frederick  P.  Fish,  president 
of  the  company:  Robert  C.  Clowry,  Charles  F.  Cutter  and  others. 
The  company's  business  is  increasing  at  an  enormous  rate,  and  it 
announced  recently  having  attained  over  100,000  subscribers. 

FINANCING  EVERETT-MOORE  PROPERTIES.-It  is  stated 
that  at  a  conference  of  Ohio  financiers  it  was  decided  to  form  a  com- 
pany to  lease  several  of  the  properties  associated  with  the  Everett- 
Moore  syndicate.  The  capital  of  the  company  will  be  $2,500,000  and 
the  roads  to  be  included  are  the  Detroit  United,  the  Toledo  Rail- 
ways &  Light  and  the  Lake  Shore  Electric.  Dividends  will  be  guar- 
anteed to  the  stockholders  in  the  two  former  concerns. 

COMMONWEALTH  ELECTRIC.-The  Commonwealth  Elec- 
tric Company,  of  Chicago,  has  voted  to  increase  its  capital  from  live 
to  ten  millions.  The  company  is  building  a  very  large  plant,  costing 
six  millions.  It  will  be  remembered  that  this  company  is  virtually 
an  extension  of  the  Chicago  Edison  Company,  which  through  it 
controls  business  in  outlying  territory. 

INDEPENDENT  UNION  TELEPHONE.— The  Indepen- 
dent Union  Telephone  Company  has  voted  to  increase  its  capital 
stock  from  $200,000  to  $1,000,000,  to  connect  its  system  in  western 
New  York  with  properties  in  the  eastern  and  southern  part  of 
the  State.  Samuel  B.  Rawson,  of  Elyria,  O.,  has  been  re-elected 
president. 

KEYSTONE  ATTACHMENTS.-Two  attachments,  aggregating 
$74,193.  have  been  granted  against  the  Keystone  Telephone  Com- 
pany, Philadelphia,  for  the  National  Conduit  &  Cable  Company. 


INDIANAI'OI.LS  rU(Jl,l.i:VS  Ihe  stockholders  of  the  In- 
dianapolis Street  Railway  Company  li.ive  ratified  the  lease  of  the 
company's  lines  to  the  Imliatiapolis  Traction  &  Terminal  Company. 
The  capil.'ili/ation  of  the  'rermiiial  Company  will  be  incrc.ised  from 
$5fjo,ooo  to  $5,000,000.     Hugh  McGowan  was  re-elected  president. 

UNDERGROUND  ROAD  IN  CHICAGO.— It  is  reported  from 
Chicago  that  New  York  and  Chicago  capitalists  have  combined  to 
build  an  underground  and  a  new  elevated  railway  in  Chicago  at  the 
estimated  cost  of  $5 1  ,o<X),ooo.  'I'he  Interborough  Rapid  Transit  Com- 
pany, of  New  York,  is  said  to  be  at  the  head  of  the  traction  plan. 

MACON  RAILWAY  AND  I.KJHT  MORTGAGE,— The  Macon 
Railway  &  Light  Company,  of  Macon,  Ga.,  has  executed  a  mrirtgage 
for  $i.oo<j,ooo  on  all  its  properties  to  the  North  American  Trust 
Company,  New  \'ork,  as  trustee.  This  perfects  the  consolidation  of 
all  the  street  railway  and  lighting  companies  of  Macon,  Ga. 

HUDSON  RIVER  TICLEPHONE.— The  Hudson  River  Tele- 
phone Company  will  offer  3,868  shares  of  new  stock  at  par  to  stock- 
holders of  record.  January  to,  in  the  proportion  of  one  new  share 
for  every  10  shares  then  held,  the  right  to  subscribe  to  expire  January 
31.     Payment  for  new  stock  is  to  be  made  January  31. 

BERKSHIRE  TROLLEY  liONDS.— N.  W.  Harris  &  Co.  are 
oflFering  to  investors  $500,000  first  mortgage  5  per  cent,  gold  bonds 
of  the  Berkshire  Street  Railway  Company,  operating  in  Pittsfield, 
Lee,  Lenox,  Stockbridge,  Great  Barrington,  Cheshire,  Adams  and 
North  Adams,  Mass. 

EVERETT  -  MOORE  TELEPHONE.— It  is  announced  from 
Cleveland,  O.,  that  a  plan  proposed  for  putting  the  Everett-Moore 
telephone  properties  on  a  solid  financial  footing  is  to  organize  the 
United  States  Telephone  Company,  of  New  Jersey,  with  $10,000,000 
capital. 

CAMBRIDGE  (MASS.)  LIGHTING.— The  Gas  &  Electric 
Light  commissioners  of  Massachusetts  have  authorized  the  Cam- 
bridge Electric  Light  Company  to  issue  1,000  shares  of  new  stock  at 
$140  per  share  for  the  enlargement  and  extension  of  its  plant. 

DIVIDENDS.— Directors  of  the  New  York  &  New  Jersey  Tele- 
phone Company  have  declared  the  regular  quarterly  dividend  of  ij4 
per  cent.,  and  an  extra  dividend  of  I  per  cent.,  both  payable  January 
15  to  stockholders  of  record  January  5. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— The  holidays  and  stocktaking  have 
limited  trade  somewhat,  but  satisfaction  and  confidence  are  main- 
tained. Wholesale  distribution  has,  according  to  Bradstreefs,  been 
down  to  a  minimum,  while  retail  buying,  though  satisfactory,  feels  re- 
action from  previous  activity.  Perhaps  the  most  notable  features  are 
the  strength  of  prices  of  staples  as  the  year  begins  and  the  hope- 
fulness as  to  the  outlook  for  next  spring  and  summer's  trade.  The 
only  unfavorable  feature  noted  is  the  continued  shortage  of  anthra- 
cite coal  in  the  East.  Reports  of  increased  trade  in  1902  over  1901 
continue  to  come  from  nearly  all  northern,  eastern,  western  and  Pa- 
cific Coast  points.  The  outlook  for  1903  on  the  Pacific  Coast  is  al- 
most uniformly  favorable  and  even  at  the  South  favorable  reports 
predominate.  There  is  little  new  in  the  iron  trade.  An  excellent  out- 
look for  a  large  business  and  steady  prices  is  noted  at  Pittsburg. 
Merchant  furnaces  are  sold  ahead  from  six  to  eight  months,  but  in- 
dependent iron  men  say  that  high  raw  materials  and  low-priced 
finished  products  leave  them  little  or  no  margin  for  profit.  Nearly  all 
lines  of  trade  show  gains  for  1902  over  1901  at  New  York,  the  ma- 
jority ranging  from  5  to  10  per  cent.  Industry,  generally,  is  active, 
the  demand  for  labor  being  large  for  the  season.  Wages  advances 
taking  effect  January  i  w-ere  numerous.  Railroad  men  have  been 
special  gainers,  while  the  profit-sharing  plan  inaugurated  by  the  lead- 
ing iron  and  steel  interest  is  a  notable  contribution  to  the  stability  of 
this  trade.  Prices  in  copper  have  been  advanced,  but  there  was  a  very 
light  demand  for  the  metal.  Quotations  are:  Lake,  11.87^  @  12c.; 
electrolytic,  11.75  @  H-Sjl/zc;  casting  stock,  11.62^^  @  11.75c.  Brad- 
strecfs  notes  that  1902  has  been  a  record  breaker  in  the  matter  of 
business  failures,  only  9,971  of  these  being  recorded,  with  liabilities 
of  $105,693,000  and  assets  48  per  cent,  of  this  =  5.5  per  cent,  fewer 
failures  than  in  1901,  and  19  per  cent,  less  liabilities,  the  latter  being 
the  smallest  for  tw-enty  years. 

STEEL  FOR  MEXICAN  PLANT.— Milliken  Brothers,  of  11 
Broadway,  New  York,  got  the  contract  for  the  structural  steel  for 
the  central  power  plant  of  the  Mexican  Gas  &  Electric  Light  Com- 
pany, of  the  City  of  Mexico,  which  is  also  to  be  equipped  with  Ameri- 
ican   machinerv. 
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EXPORTS  OF  ELECTRICAL  MATERIAL.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  December  27:  Argentine  Re- 
public— y6  pkgs.  material,  $1,894.  Antwerp — i  pkg.  machinery,  $60; 
19  pkgs.  material,  $r,iii.  Berlin — 4  pkgs.  material,  $303;  i  pkg. 
material,  $114.  Bergen — i  pkg.  machinery,  %j6.  Bremen— I  pkg. 
material,  $150;  i  pkg.  machinery,  $75.  British  Possessions  in 
Africa — 21  pkgs.  machinery,  $1,195;  275  pkgs.  material,  $11,869. 
British  Guiana — 35  pkgs.  material,  $1,373.  British  East  Indies — I 
pkg.  material,  $35;  5  pkgs.  machinery,  $175.  British  West  Indies 
— 20  pkgs.  material,  $248;  3  pkgs.  machinery,  $145.  China — 11  pkgs. 
material,  %22y.  Cuba— 6  pkgs.  machinery,  $416;  80  pkgs.  material, 
$1,916;  2  pkgs.  machinery,  $175.  Chili— 32  pkgs.  material,  $2,477. 
Central  America — 39  pkgs.  material,  $507 ;  9  pkgs.  machinery,  $603. 
Danish  West  Indies — 2  pkgs.  material,  $13.  Ecuador — 9  pkgs.  ma- 
terial, $263.  French  West  Indies — I  pkg.  material,  $25.  Geneva — 12 
pkgs.  material,  $132.  Genoa — 14  pkgs.  machinery,  $500.  Hamburg 
— I  pkg.  machinery,  $52 ;  7  pkgs.  material,  $444.  Hong  Kong — 14 
pkgs.  material,  $190.  Helsingfors — 3  pkgs.  machinery,  $95.  Hayti — 
I  pkg.  material,  $11.  Havre — 3  pkgs.  material.  $675;  78  pkgs.  ma- 
chinery, $6,000.  Japan — 15  pkgs.  machinery,  $1,717;  21  pkgs.  ma- 
terial, $1,173.  Liverpool — 325  pkgs.  machinery,  $21,760;  31  pkgs. 
material,  $1,933.  London — 100  pkgs.  machinery,  $5,631;  148  pkgs. 
material,  $6,011.  Mexico — 297  pkgs.  material,  $4,027;  7  pkgs.  ma- 
chinery, $320.  Manchester — 2  pkgs.  machinery,  $60.  Marseilles — 
7  pkgs.  material,  $350.  Newcastle — i  pkg.  material,  $106.  Nova 
Scotia — 24  pkgs.  material,  $192.  Naples — i  pkg.  material,  $25. 
Philippines— 60  pkgs.  material,  $433.  Reval — 4  pkgs.  machinery, 
$947.  Rotterdam — i  pkg.  material,  $32.  San  Domingo — 6  pkgs. 
material,  $42.  Sheffield— 12  pkgs.  machinery,  $456.  Sunderland — i 
pkg.  material,  $19.  Southampton — 5  pkgs.  machinery,  $626;  6  pkgs. 
material,  $154.  U.  S.  Colombia — 6  pkgs.  material,  $1,385.  Venezuela 
— 91  pkgs.  material,  $401.  Wigan — I  pkg.  material,  $94.  Following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port  of 
New  York  for  the  week  ended  January  3 :  Antwerp — 8  pkgs.  ma- 
chinery, $720;  18  pkgs.  material,  $2,451.  Argentine  Republic — 7  pkgs. 
material,  0893.  British  West  Indies — 71  pkgs.  material,  $475.  Bris- 
tol— I  pkg.  machinery,  $76.  British  Australia — 240  pkgs.  machinery, 
$14,424;  30  pkgs.  material,  $866.  Brazil — 47  pkgs.  material,  $2,209. 
Berlin — 2  pkgs.  material,  $97.  British  East  Indies — 11  pkgs.  ma- 
chinery, $525 ;  3  pkgs.  material,  $267.  Cuba — 17  pkgs.  material,  $386. 
Central  America — 7  pkgs.  material,  $629.  Genoa — 2  pkgs.  material, 
$85.  Glasgow,  20  pkgs.  material,  $1,299;  2  pkgs.  machinery,  $81. 
Halifax — i  pkg.  material,  $25.  Havre — 92  pkgs.  machinery,  $4,000. 
Hamburg — 3  pkgs.  machinery,  $250;  121  pkgs.  material,  $3,550.  Liv- 
erpool— 139  pkgs.  machinery,  $5,448;  25  pkgs.  material,  $1,417.  Lon- 
don— 269  pkgs.  machinery,  $14.127 ;  238  pkgs.  material,  $17,315.  Mex- 
ico— 49  pkgs.  material,  $1,479.  Preston — 5  pkgs.  materii.',  $92.  Peru 
— 43  pkgs.  material,  $2,086.  Stettin — 12  pkgs.  material,  $1,032.  South- 
ampton— 5  pkgs.  material,  $82 ;  i  pkg.  machinery,  $50.  U.  S.  Colom- 
bia— 3  pkgs.  machinery,  $42.  Vienna — i  pkg.  material,  $31.  Wigan — 
I  pkg.  material,  $ioo. 

ELECTRIC  TRACTION  FOR  MARITZBURG.— Nearly  $400,000 
is  to  be  expended  in  the  construction  of  a  trolley  system  in  the  city  of 
Maritzburg,  South  Africa.  As  a  first  instalment,  six  and  one-half 
miles  of  track,  part  of  it  double  but  the  major  portion  single,  is  to  be 
built.  Ninety-pound  girder  rails  will  be  used  in  the  urban  division.  In 
the  suburbs  a  75-pound  rail  is  to  be  employed.  The  initial  number  of 
cars  will  be  six.  Special  designs  will  be  necessary,  because  the  muni- 
cipal authorities  have  decided  to  make  a  new  departure  in  regard 
to  the  seating  of  Europeans,  natives  and  coolies.  In  Cape  Town,  Port 
Elizabeth  and  East  London  there  are  no  restrictions  on  the  use  of  the 
street  cars  by  the  colored  population.  In  Maritzburg  it  is  proposed 
that  the  color  line  shall  be  as  strictly  drawn  as  it  is  "Down  South." 
The  municipality  is  not  disposed,  however,  to  exclude  the  natives 
from  the  cars,  it  being  the  intention  to  adopt  a  compromise  which  is 
expected  to  initiate  a  new  usage  in  street  railway  economy  in  South 
African  cities.  The  cars  are  to  have  seats  for  five  natives  at  each  end. 
The  natives  will  sit  behind  the  motorman  in  a  compartment  parti- 
tioned off  from  the  rest  of  the  car.  The  Maritzburg  cars  are  to  be 
30  feet  long.  Instead  of  the  trolley  the  sliding  bow  is  to  be  used. 
For  the  purpose  of  furnishing  energy  to  operate  the  road,  400  hp  of 
equipment  will  be  added  to  the  existing  plant  now  used  for  lighting 
and  power.  Skidmore  Ashby  is  the  electrical  engineer  of  the 
municipality. 

UNITED  TELPHERAGE  COMPANY.— Mr.  H.  McL.  Harding, 
President  of  the  United  Telpherage  Company,  20  Broad  Street,  re- 
ports a  very  prosperous  year  in  1902  for  this  vigorous  and  most  prom- 
ising young  industry.  It  has  barely  been  in  operation  a  year,  but  has 
already  some  40  telpherage  plants  in  operation  all  over  the  country,  in 
which  the  telphers  haul  aerial  loads  ranging  from  a  few  pounds  of 
freight  up  to  six  or  seven  tons,  of  all  classes  of  material,  including 
cotton  goods,  hogsheads,  ashes,  metal  parts,  coal,  limestone,  bags  of 
cement,  bottles,  etc.,  etc.    A  considerable  inquiry  for  this  entirely  new 


class  of  .'\merican  apparatus  has  grown  up  abroad,  and  not  only  have 
foreign  plants  been  sold,  but  arrangements  have  been  made  with 
very  influential  concerns  to  represent  it  actively  in  various  countries. 
It  already  is  becoming  evident  that  largely  thanks  to  Mr.  Harding's 
efforts  and  those  of  his  associates,  a  new  industry  has  been  started  of 
great  magnitude;  one,  indeed,  which  they  expect  to  compare  at  no 
distant  date  with  the  trolley  art  of  passenger  transportation. 

LIGHTING  EQUIPMENT  FOR  SAN  LUIS  POTOSI.-The 
Potosina  Electric  Company,  of  San  Luis  Potosi,  Mexico,  which  has 
succeeded  the  old  San  Luis  Potosi  Electric  Light  Company,  has 
just  awarded  contracts  through  the  electrical  engineering  and  con- 
tracting firm  of  Sanderson  &  Porter,  New  York,  for  three  loo-kw 
VVestinghouse  generators  for  direct  connection  to  horizontal  tandem 
single  crank  gas  engines  of  170  hp  capacity  each,  to  be  built  by  the 
Westinghouse  Machine  Company,  Pittsburg,  and  the  order  for  which 
was  given  to  Westinghouse,  Church,  Kerr  &  Company.  The  engines 
will  be  operated  on  Loomis-Pettibone  producer  gas.  The  Mexican 
plant  is  laid  out  with  a  view  to  the  installation  of  two  additional 
units  of  220-kw  capacity  each.  Former  General  Manager  Waddill, 
of  the  old  company,  is  president  of  the  new  concern,  which  is  com- 
posed exclusively  of  American  capitalists,  and  has  the  concession  for 
furnishing  light  to  the  important  city  of  San  Luis  Potosi.  H.  A. 
Corbitt  is  the  engineer. 

MORE  YANKEE  EQUIPMENT  FOR  AFRICA.-Bids  are  now 
bemg  invited  by  the  New  York  offices  of  the  British  firm  of  Macart- 
ney, McElroy  &  Co.  for  the  supply  of  considerable  equipment  in- 
tended for  the  new  Lourenzo  Marquez  electric  traction  system,  Por- 
tuguese East  Africa,  the  contract,  valued  at  over  $500,000,  for 
the  construction  and  equipment  of  which  road  was  recently  awarded  to 
the  firm.  In  the  first  instance  it  is  proposed  to  build  15  miles  of 
line.  The  trolley  wire  is  No.  00.  The  cars  will  be  open,  single- 
deck  ones,  somewhat  similar  to  the  open  cars  operated  on  the  Metro- 
politan road  during  the  summer.  They  will  have  a  capacity  for  about 
fifty  passengers.  Single  trucks  will  be  utilized.  The  motors  will  be 
either  two  30-hp  or  two  25-hp  for  each  car.  The  power  house  equip- 
ment IS  to  comprise  two  200-kw  generators,  which  are  intended  to  be 
direct-connected  to  high-speed  engines. 

THE  STURGEON  FALLS  PULP  COMPANY,  of  Ontario,  Can., 
IS  building  a  large  paper  mill  which  will  be  operated  by  alternating- 
current  induction  motors  throughout.  The  Westinghouse  motors 
are  to  be  used  to  drive  the  variable-speed  shaft  of  the  paper  ma- 
chines, and  two  75-hp  motors  will  drive  the  constant-speed  line-shaft 
of  the  same  machines.  Another  75-hp  motor  will  operate  other  ma- 
chinery in  the  mill.  A  15-hp  induction  motor  will  be  direct-connected 
to  a  triplex  pump,  one  of  10  hp  will  drive  the  wet  machines,  a  20-hp 
motor  will  drive  the  agitators  for  the  clay-mixing  tanks,  and  a  30-hp 
motor  will  drive  the  conveyors.  The  order  to  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  also  includes  a  560-kw  revolving 
field  alternator,  designed  tto  be  direct-connected  to  a  water  wheel, 
with  the  exciter,  switchboard  and  instruments  to  accompany  the 
generator.  The  engineer  and  designer  of  the  Sturgeon  Falls  plant  is 
Mr.  George  F.  Hardy. 

OMAHA  TROLLEY  EXTENSIONS.— The  Seligman  banking 
house  of  New  York,  which  recently  purchased  control  of  the  Omaha 
street  car  lines,  has  announced  the  construction  of  200  miles  of  sub- 
urban electric  lines  in  Eastern  Nebraska  and  Western  Iowa.  Incor- 
poration papers  were  filed  in  Omaha  recently  under  the  name  of 
the  Omaha  &  Council  Bluffs  Street  Railway  Company,  capital  $15,- 
000,000.  The  company  also  announces  a  ninety-nine-year  lease  of  the 
Council  Bluffs  &  Omaha  Bridge  &  Motor  Company,  operating  the 
Council  Bluffs  street  car  lines,  and  a  bridge  over  the  Missouri  River 
between  Omaha  and  Council  Bluffs.  The  suburban  lines  will  be  in 
six  directions  from  Omaha  in  Nebraska  and  in  one  direction  in  Iowa, 
but  others  are  to  be  constructed  in  the  latter  State  after  those  planned 
are  completed.  The  company  will  also  erect  a  $750,000  power  plant 
in  Omaha. 

RICHMOND  (VA.)  TROLLEY  DEAL.— Announcement  is 
made  that  Frank  J.  Gould  has  obtained  control  of  the  Virginia 
Passenger  &  Power  Company,  which  operates  a  traction  system  in 
Richmond,  Va.  The  company  has  122  miles  of  track  in  Richmond, 
Manchester  and  Petersburg,  including  an  electric  line  twenty-two 
miles  long  between  Manchester  and  Petersburg.  The  deal  was  con- 
summated through  the  Merchants'  Trust  Company,  of  New  York 
City,  which  is  to  be  the  fiscal  agent  and  depositary  of  the  company's 
funds.  This  company  was  organized  last  year  under  a  special  per- 
petual charter,  combining  six  local  companies  in  and  around  Rich- 
mond. The  stock  consi.sts  of  $4,000,000  outstanding  preferred,  and 
$10,000,000  common.  There  are  $6,000,000  of  5  per  cent,  mortgage 
bonds,  and  $7,000,000  underlying  bonds,  $2,000,000  of  an  issue  of 
$15,000,000  remaining  in  the  treasury.  The  balance,  after  interest 
payments  from  earnings  for  the  quarter  to  November  I,  was  $95,000. 
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COl-ri-U  CO.VTHD  C'.\kS.  It  IS  .stalc.l  l)y  the  Metal  I'lalc^l  Lai 
&  Lumber  (.■ompaiiy,  wliicli  was  awarded  the  contract  for  slicalliiiig 
500  coaclics  with  copper  plate  by  the  InterborouRh  Rapid  Transit 
Company,  that  it  will  require  about  80  Ions  of  coi)per  to  com|)lctc  the 
work.  The  copper  to  be  used  on  these  cars  wa.s  purchased  about 
two  montlis  ago  in  anticipation  of  closiiiK  the  contract  from  the  An- 
sonia  Copper  Company.  It  is  likoiy  that  the  Uapid  Transit  Company 
will  liavc  at  least  1,000  cars  by  the  time  the  road  is  ready  lo  be  oper- 
ated. In  case  the  remaining  500  cars  arc  lo  be  finished  in  the  same 
way,  it  would,  of  course,  lake  80  tons  more  to  finish  the  work,  mak- 
ing 160  tons  consumed  on  the  outside  of  Rapid  Transit  cars, 

THE  UROWMNC;  manufacturing  company,  Mil- 
waukee, Wis,,  announce  that  it  has  established  agents  throughout 
the  country  lo  handle  its  motors.  In  the  East  it  will  be  rcprestnlcd 
by  the  D'Olicr  Fngincoring  Company,  of  Nfw  Xmk,  riiiladclphia 
and  Haltimorc:  the  Western  Electrical  Supply  Company.  St.  Louis, 
will  represent  it  in  the  Southwest,  and  the  Goudcy-McLean  Company, 
New  York,  will  reiircscnt  its  foreign  department.  The  selling  ar- 
rangement which  formerly  existed  with  the  Milwaukee  Electric  Com- 
pany has  been  discontinued.  The  Rrowning  motors  have  become 
widely  known  throughout  the  country  and  are  in  excellent  de- 
mand. 

ANOTHER  JAPANESE  ELECTRIC  TRACTION  PROJECT. 
— The  construction  of  an  electric  traction  system  is  contemplated  in 
Osaka,  the  commercial  capital  of  Japan,  and  a  city  of  some 
500,000  inhabitants.  The  Osaka  Electric  Light  Company,  which  op- 
erates the  second  largest  lighting  plant  in  Japan  (Tokio  has  the 
largest  one),  is  said  to  be  primarily  interested  in  the  project.  The 
lighting  plant  is  equipped  with  generators  built  by  the  General  Elec- 
tric Company.  It  is  proposed  to  furnish  power  in  the  first  instance  to 
operate  a  300-kw  motor-generator.  Twenty-four  cars  will  be  used 
as  initial  equipment.    Each  car  will  be  fitted  with  two  25-hp  motors. 

BALL  ENGINE  ORDERS.— The  Savoy  Hotel,  Kansas  City,  Mo., 
is  installing  an  electric  plant,  consisting  of  125-hp  engine  direct-con- 
nected to  75-kw  General  Electric  generator;  the  Ball  Engine  Com- 
pany, Erie.  Pa.,  furnished  the  engine.  The  Glauber  Brass  Manufactur- 
ing Company.  Cleveland,  O.,  is  installing  an  electric  plant;  the  Ball 
Engine  Company  furnished  a  i/S-hp  engine.  The  Monument  Pottery 
Company.  Trenton,  N.  J,,  has  recently  installed  an  electric  power 
plant  consisting  of  125  and  50  hp  engines,  direct-connected  to  West- 
ern Electric  Company  generators;  the  Ball  Engine  Company  fur- 
nished the  engines. 

HUDSON  RIVER  POWER.-It  is  stated  that  the  Hudson  River 
Water  Power  Company  and  the  Hudson  River  Electric  Company, 
jointly,  have  made  a  15-year  contract  with  the  electric  light  com- 
pany at  Albany  to  supply  it  with  8.000  hp,  and  with  the  electric  light 
company  of  Troy  to  supply  it  with  6,000  hp  at  a  price  which  will 
net  about  $60  per  hp  per  year.  This  14,000  hp  is  to  be  used  for 
electric  lighting.  The  Hudson  River  companies  are  also  to  deliver 
to  the  Albany  and  Troy  companies,  for  power  purpose,  3,000  and 
5,000  hp  respectively  at  a  price  which  will  net  the  Hudson  River 
companies  $96  per  hp  per  annum. 

NEW  GERMAN  WORK.— The  Schlesischen,  Kohlen  &  Koks- 
werke.  in  Fellhammer  (Schlesien)  Germany,  contemplate  installing 
a  new  electric  power  station,  the  total  cost  of  which  is  lo  be  1,750,000 
marks.  In  the  following  cities  in  Germany  the  municipalities  have 
just  passed  upon  the  erection  of  electric  power  plants:  Habel- 
schwerdt,  Reg.  Bez.  Breslau ;  Kostritz  (Reuss  J.  L.)  ;  Rheinberg 
(Rheinpreussen)  ;  Steinheim  (Westfalen).  For  further  informa- 
tion address  the  Stadtverwaltung  of  the  different  cities.  In  Swine- 
munde  the  municipality  is  contemplating  the  building  of  an  electric 
street  railway. 

FIRE  ALARM  CONTRACT.— The  New  York  Central  Railroad 
Company  has  made  a  contract  with  the  Gamewell  Fire  Alarm  Tele- 
graph Company  for  the  installation  of  fire  alarm  systems  for  the  piers, 
buildings  and  premises  of  the  company  at  Sixtieth  Street,  New  York 
City,  and  at  Weehawken.  N.  J.  It  is  a  pity  that  something  cannot  be 
done  to  renew  the  antiquated  and  obsolete  fire  alarm  boxes  of  the 
New  York  City  Fire  Department.  Commissioner  Greene,  of  the 
Police  Department,  has  made  public  a  proposal  to  adopt  an  extensive 
police  patrol  signal  system. 

BROOKLYN  UNDERGROUND  CONTRACTS.— Mr.  G.  M. 
Gest,  the  conduit  contractor,  has  been  awarded  additional  contracts 
for  placing  underground  the  remainder  of  the  overhead  system  of  the 
Brooklyn  Heights  Railroad  Company,  Brooklyn,  N.  Y.,  which  is  be- 
ing done  on  account  of  .he  recent  order  of  Commissioner  Robert  G. 
Monroe.  This  will  practically  complete  the  removal  of  the  over- 
head system  of  that  company  within  the  prescribed  area,  and  work 
will  be  finished  early  in  the  spring.  These  contracts  amount  to 
nearly  $40,000. 

BIG  OFFER  FOR  MEXICO  CITY  TRACTION  SYSTEM.— 
The  Mexico  Electric  Tramways  Limited,  of  London,  which  is  practi- 


lally  ct.niinlkd  by  the  Anglo-African  house  of  Wcrnhrr,  lUit  & 
Cumpany,  is  said  to  have  refused  an  ol'fcr  of  no  less  than  $i8,o<xi,ooo 
for  it.'i  properties  and  conce.ssiuns.  The  auth(jrizcd  capital  of  the 
concrni  IS  $iu,ouu,u(X),  but  the  stuck  issued  amounts  to  only  $5,uou,u(j<j. 
The  road  operates  over  600  American  cars.  These  figures  represent 
Mexican   money. 

BOILERS  FOR  JAPANESE  PLANT.— The  Hakata  Electric 
Company,  of  Hakata,  Island  of  Kuishi,  Japan,  particulars  of  whose 
new  American  electrical  ei|uipmcnt  were  given  in  our  last  issue,  will 
have  installed  in  its  plant  two  250-hp  Cahall  hoii/ontal  boilers,  man- 
ufactured by  the  Aultman  &  Taylor  Manufacturing  Company,  of 
Mansfield,  O.  These  boilers  will  displace  the  Japanese  ones  now  in 
use.  'The  contract  was  secured  through  Bagnall  &  liilles,  Yoko- 
hama. 

LIGHTING  CONCESSION  FOR  RANGOON.— The  municipal- 
ity ol  Rangoon  is  expected  to  invite  applications  shortly  for  the 
granting  of  a  concession  to  light  electrically  that  Burmese  city.  The 
franchise  is  to  be  offered  for  a  period  of  42  years,  after  which  time 
the  local  authorities  will  reserve  the  privilege  of  purchasing  the  prop- 
erty. Provision  will  also  be  made  for  the  construction  of  an  electric 
traction  system. 

STEEL  FOR  YOUNGSTOWN,  O.,  PLANT.— The  American 
Bridge  Company,  of  New  York,  100  Broadway,  has  secured  the  con- 
tract for  the  new  engine  house  which  the  Youngstown-Sharon  Rail- 
way &  Light  Company,  46  Wall  Street,  is  having  built  at  Youngstown, 
O.  The  company's  plant  is  being  enlarged  from  2,400  hp  to  4,500  hp. 
Sanderson  &  Porter,  Bank  of  Commerce  Building,  New  York,  are 
the  consulting  experts. 

MOTORS  IN  BROOKLYN.— In  its  Bulletin  for  December,  1902, 
the  Edison  Electric  Illuminating  Company  gives  the  following  inter- 
esting exhibit  of  the  growth  in  horse  power  of  motors  connected  to 
its  circuits:  1891,  156  hp ;  1892,  403  hp ;  1893,  1,042  hp;  1894,  1,424  hp; 
1895,  1,884  hp;  1896,  2,532  hp;  1897,  3,146  hp;  1898,  3,759  hp;  1899, 
4,425  hp;  1900,  5,809  hp;  1901,  7,864  hp ;  1902,  12,734  hp ;  Dec.  i,  1902, 
14,052  hp. 

COAL  FROM  ENGLAND.— The  Philadelphia  Rapid  Transit 
Company  has  closed  a  contract  for  20,000  tons  of  Welsh  and  North- 
umberland coal,  because  of  inability  to  secure  prompt  delivery  of 
Pennsylvania  anthracite  and  has  chartered  several  steamers  to  bring 
it  over.  This  is  rather  amusing,  not  to  say  startling,  when  one  re- 
members that  Philadelphia  is  largely  a  creation  of  the  Pennsylvania 
coal  fields. 

ADDITIONAL  EQUIPMENT  FOR  POWER  PLANT.— The 
Worcester  and  Connecticut  Eastern  Railway  Company,  of  Danielson, 
Conn.,  has  contracted  for  the  supply  of  an  additional  Westinghouse 
generator  of  400-kw  capacity.  The  company's  plant  is  operated  by 
water  power.  The  generator  will  be  belted  to  a  turbine  built  by  the 
Holyoke  (Mass.)  Machine  Company. 

S.  D.  WARREN  &  COMPANY  have  recently  bought  three  in- 
duction motors,  two  of  100  hp  and  one  of  150  hp,  from  the  Westing- 
house  Electric  and  Manufacturing  Company,  to  be  installed  in  their 
paper  mill  at  Cumberland  Mills,  Me.  The  two  loo-hp  motors  will 
be  used  for  driving  blowers  furnishing  mechanical  draft,  and  the  150- 
hp  motor  will  drive  papermaking  machinery  of  various  kinds. 

EQUIPMENT  FOR  MANILA  PRINTING  PLANT.— The  Na- 
tional Electrical  Supply  Company,  of  Washington,  D.  C,  is  letting 
considerable  contracts  for  various  equipments  to  be  installed  in  the 
United  States  Bureau  of  Public  Printing,  Manila.  The  Crane  Com- 
pany, of  Chicago,  has  been  allotted  a  substantial  order  for  its  spe- 
cialties. 

PUMPS  FOR  JAPAN.— The  Nagaoka  Kogio  Kaisha,  Japan,  has 
ordered  through  Takata  &  Company  two  oil-pressure  pumps,  to 
be  built  by  the  International  Pump  Company.  One  will  be  a  lo-in. 
X  2}/2-in.  X  lo-in.  Worthington.  The  other  will  be  a  12-in.  x  3-in. 
X  12-in.,  of  Snow^  build.    Both  pumps  are  to  be  horizontal  duplex. 

WESTINGHOUSE  EQUIPMENT  FOR  BATAVIA,  N.  Y.— The 
electrical  engineering  and  contracting  firm  of  Sanderson  &  Porter, 
New  York,  has  let  contracts  on  behalf  of  the  Consolidated  Gas  & 
Electric  Company,  of  Batavia,  N.  Y.,  for  three  150-kw  Westinghouse 
generators  for  direct  connection  to  260-hp  Westinghouse  gas  engines. 

G.  E.  MOTORS  IN  JAPAN.— The  General  Electric  Company  will 
furnish  the  motors  for  the  sixteen  trains  to  be  operated  on  the  new 
Kobu  high-speed  electric  road,  which  will  run  in  the  vicinity  of  Tokio, 
Japan.  Each  train  will  be  composed  of  three  cars.  The  motors  will 
aggregate  200  hp  per  train. 

GERMAN  PROPOSALS  WANTED.— The  firm  of  Louis  Walter 
&  Co.,  manufacturers  of  electric  light  and  power  supplies,  in  Cologne, 
Germany,  wish  proposals  for  motor-driven  machinery  and  apparatus 
for  all  kinds  of  industrial  machinery,  also  the  latest  devices  for  light 
and  power  generation  purposes. 
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LOS  ANGELES,  CALIF.— The  United  States  Long  Distance  Telephone  Com- 
pany, organized  some  time  ago  in  Washington,  D.  C,  with  a  capital  stock  of 
$200,000,000,  proposes  to  cover  Southern  California  with  its  wires,  and  as  an 
initial  step  in  the  enterprise  has  made  application  for  a  blanket  franchise  from 
the  Bosrd  of  Supervisors  to  do  business  throughout  Los  Angeles  County.  As  an 
evidence  of  its  good  faith  the  company  offers  to  obligate  itself  in  the  franchise 
asked  for  to  expend  $40,000  in  four  years. 

AL.'\MOSA,  COL. — The  Colorado  Telephone  Company  is  preparing  for 
extensive  improvements  in  the  San  Luis  valley  the  coming  year.  The  company 
has  over  100  telephones  working  in  Alamosa,  besides  as  many  more  in  the 
smaller  towns  of  the  valley.  The  company  purchased  all  the  telephone  lines  in 
the  southern  part  of  the  valley  and  is  trying  to  buy  the  lines  in  the  northern 
part.  The  company  has  plans  to  extend  its  lines  from  Alamosa  to  Creede, 
Pagosa  Springs  and  Durango,  also  south  into  the  Red  River  country  in  New 
Mexico. 

AMERICUS,  GA. — The  Bell  Telephone  Company  has  been  enjoined  by  farm- 
ers from  running  its  long  distance  lines  across  farms  between  here  and  Savannah. 
The  Bell  Company  will  soon  have  lines  running  in  every  direction  from 
Americus. 

KLONDIKE,  ILL. — The  Montmorenci  Telephone  Company  will  build  ten 
more  miles  of  line  as  soon  as  the  weather  will  permit. 

LAKE  PARK,  lA.— The  Midland  Telephone  Company  will  build  a  telephone 
exchange  at  this  place. 

ELDRIDGE,  lA. — The  Eldridge  Mutual  Telephone  Company,  capital  $10,000, 
has  been  incorporated.    Mr.  Jas.  H.  Wise  is  president. 

CAMBRIDGE,  lA. — The  Cambridge  Independent  Telephone  Company  has 
incorporated,  with  a  capital  stock  of  $10,000,  by   Frank  Thompson  and  othc;rs. 

DELPHI,  IND. — The  Yoeman  Co-operative  Telephone  Company  has  applied 
for  a   franchise  at  this  place. 

CORYDON,  IND. — The  Eureka  Telephone  Company  is  extending  its  sys- 
tem in  this  section  and  is  building  lines  in  Boone,  Heth,  Washington,  Posey 
and  Taylor   townships.     A  new  exchange   is  to  be   established   at  Corydon. 

EVANSVILLE,  IND. — City  Attorney  Funkhouser  says  the  litigation  between 
the  city  and  the  Cumberland  Telephone  Company  will  in  no  way  interfere  or 
delay  the  work  of  installing  a  municipal  telephone  system  in  this  city.  He  and 
Mayor  Covert  have  just  returned  from  Chicago  and  say  they  succeeded  beyond 
expectation  in  interesting  supply  men. 

BLUFFTON,  IND.— The  United  Telephone  Company,  of  Indiana,  has  de- 
cided to  issue  bonds  to  the  amount  of  $500,000  and  of  this  amount  to  use 
$100,000  to  take  up  indebtedness  of  the  plant.  Four  hundred  thousand  dollars 
will  be  used  for  extensions  and  repairs.  The  company  has  plants  at  Marion, 
Huntington,  Hartford  City,  Montpelier  and  Bluffton.  The  company  held  its 
annual  meeting  at  Bluffton  on  Dec.  23,  when  the  plans  of  operations  were  dis- 
cussed and  agreea  upon.     Hon.  Hugh  Dougherty  is  president  of  the  company. 

INDIANAPOLIS,  IND.— The  New  Telephone  Company,  of  this  city,  claims 
to  have  broken  the  record,  on  Christmas  eve,  in  the  number  of  messages 
handled  in  the  main  exchange.  During  the  day  there  were  pat  through  83,794 
calls.  During  the  hour  between  4  and  5  •'clock  P.  M.  there  were  put  through 
8,266  calls.  This  work  was  done  by  38  operators  and  was  an  average  of  217 
calls  an  operator.  During  that  busy  hour  the  operator  having  the  highest  num- 
ber made  433   connections,  an  average  of   7.2  per  minute. 

FT.  WAYNE,  IND. — The  Gas  Belt  Construction  Company,  composed  of  Ft. 
Wayne  telephone  capitalists  has  been  in  existence  for  less  than  a  year,  but  the 
stockholders  received  a  10  per  cent,  dividend  as  a  Christmas  present.  The 
company  will  turn  over  the  Muncie  and  Alexandria  independent  telephone 
exchanges  on  New  Years'  Day  to  their  local  owners.  Another  contract  has  been 
taken  for  the  construction  of  an  exchange  at  Eaton  and  for  stringing  of  a  new 
metallic  circuit  on  the  toll  lines  connecting  the  principal  cities  of  the  gas  belt. 
The  profits  of  the  toll  lines  in  some  cases  have  reached  50  per  cent. 

INDIANAPOLIS,  IND.— The  Central  Union  Telephone  Company  has  placed 
a  new  switchboard  in  the  private  telephone  exchange  of  the  Indianapolis  Nczvs. 
The  switchboard  is  for  use  only  at  branch  exchanges  where  there  are  five  or 
more  trunks  and  twenty  or  more  stations  connected  with  same.  This  is  a  great 
improvement  in  private  exchange  switchboards  over  those  formerly  in  use  and 
much  more  simple.  Figures  are  always  interesting  and  often  suprising.  For 
instance,  a  comparison  with  directories  just  issued  by  the  two  telephone  com- 
panies doing  business  in  this  city,  the  Central  Union  shows  about  7,200  sub- 
scribers and  the  New  Company  6,000  subscribers,  making  a  sum  total  of 
13,200  for  both  companies.  A  careful  investigation  reveals  that  only  about 
13  per  cent,  subscribe  to  both  services  or  only  1,716  subscribers  of  the  total 
number  have  both,  leaving   11,484  who  have  no  communication  with  each  other. 

AUBURN,  KY. — Farmers  of  Stowers  and  Auburn  have  organized  a  tele- 
phone company  and  will  build  lines  connecting  both  towns  with  an  exchange 
at  Auburn. 

BOWLING  GREEN,  KY.— The  Bowling  Green  Telephone  Company  has 
placed  a  contract  with  the  Stromberg-Carlson  Company  for  its  switchboard  and 
telephones.     The  exchange  will  be  completed  as  soon  as  possible. 

NEW  ORLEANS.  LA. — About  3.500  miles  of  telephone  wire  have  been 
strung  on  the  Illinois  Central  Railroad  leaving  only  200  miles  yet  to  be  built. 

LITCHFIELD,  MICH.— The  Common  Council  has  granted  a  franchise  to  a 
local   company  to  establish  a  telephone   exchange   in  the   village. 

BAY  CITY.  MICH.^ArticIes  of  incorporation  of  the  Northeastern  Telephone 
and   Telegraph    Company,   of    Bay   City,   have   been   filed.     The   capital   stock    is 


$100,000,  all  subscribed,  of  which  $30,000  is  paid  in.  The  board  of  director* 
consists  of  George  E.  Dutton,  Saginaw;  James  F.  Land,  Detroit;  Wm.  W. 
Jones,   Toledo;   O'Brien   O'Donncll,  Toledo;   Thomas   F.   Hancock.    Detroit. 

GRAND  RAPIDb,  MICH.— President  C.  F.  Root,  of  the  Citizens'  Telephone 
Company,  announces  that  a  contract  has  been  placed  with  the  Automatic  Elec- 
tric Company,  of  Cliicago,  whereby  an  automatic  system  will  be  installed  and 
placed  in  operation  by  July  i,  1903.  The  improvements  will  cost  about  $150,000. 
The  new  board  will  have  a  capacity  of  12,000  lines. 

KANSAS  CITY,  MO.— The  Kansas  City  Home  Telephone  Company,  of 
Kansas  City,  has  increased  its  capital  stock  from  $50,000  to  $3,000,000. 

HENDERSONVILLE,  N.  C— The  Ashcvillc,  N.  C,  Telephone  Company  is 
rebuilding  the  plant  at  Hcndcrsonvillc.  A  new  switchboard  is  being  installed 
by  the  Stromberg-Carlson  Company. 

FAYETTEVILLE,  N.  C— The  American  Long  Distance  Telephone  Company, 
which  is  to  build  a  line  between  Petersburg,  Va.,  and  Cheraw,  S.  C,  has  been 
granted  a  franchise  to  install  a  long  distance  station  here. 

FARGO,  N.  D.— The  Twin  City  Telephone  Company  has  applied  for  a  fran- 
chise in  this  city. 

EAST  ORANGE,  N.  J.— The  New  York  and  New  Jersey  Telephone  Com- 
pany has  awarded  the  contract  for  an  office  building  in  this  city  to  cost  $58,600. 

MOUNT  VERNON.  N.  Y.— John  D.  Rockefeller  and  Miss  Helen  Miller 
Gould  remembered  the  telephone  and  telegraph  operators  at  Irvington  and 
Tarrytown  on  New  Year's  Day  by  sending  them  each  a  ten-dollar  gold  piece. 

CLEVELAND.  OHIO.— The  Cleveland  Telephone  Company  (Bell)  is  pre- 
paring to  erect  a  modern  branch  exchange  at  Lakewood. 

CINCINNATI.  OHIO.— The  City  &  Suburban  Telephone  Association  paid  its 
employees  an  extra  months'  salary  as  a  Christmas  present.  During  the  past  year 
the  local  business  of  the  company  has  increased   nearly  40  per  cent. 

NEWARK.  OHIO.— The  Central  Union  Telephone  Company  is  installing  one 
way  party  lines  on  a  six  months'  trial  at  $1.  The  plan  is  being  followed  in 
other  towns  in  the  State  where  it  is  desirous  of  building  up  the  system. 

RELIEF.  OHIO. — The  Muskingum  Valley  Telephone  Company  has  been  in- 
corporated with  $5,000  capital  stock  by  Amos  Lawrence,  W.  M.  Fisher,  E.  B. 
Vincent.  T.  W.  Milner  and  W.  W.  Mason,  all  of  Relief.  It  will  build  a  system 
centering  in  that  town. 

TOLEDO,  OHiU.— The  Wheeling  &  Lake  Erie  Railroad  is  trying  the  experi- 
ment of  installing  telephones  in  its  cabooses.  Connection  will  be  made  with 
the  telephone  wires  by  means  of  an  extension  pole  and  it  is  believed  the 
movements  of  trains  will  be   greatly   facilitated. 

TOLEDO,  OHIO.— The  Toledo  city  authorities  claim  the  United  States  Tel- 
ephone Company  is  preparing  to  run  its  lines  into  the  city  without  a  franchise, 
in  order  to  connect  with  the  Toledo  Home  Telephone  Company,  and  they  have 
stationed  police  officers  on  the  outskirts  of  the  city  to  prevent  the  stringing 
of   wires. 

LORAIN,  OHIO. — The  Black  River  Telephone  Company  made  a  fine  show- 
ing during  the  past  year.  It  now  has  900  telephones  in  operation,  an  increase 
of  200  during  the  year.  It  has  orders  for  300  more  which  will  be  installed  as 
soon  as  the  new  Sterling  board  now  under  construction  is  completed.  The  new 
board  has  a  capacity  of  4,000  telephones. 

CLEVELAND,  OHIO. — It  is  understood  on  very  good  authority  that  the 
Cuyahoga  Telephone  Company  is  planning  to  increase  its  rates  without  asking 
the  consent  of  the  city.  The  officials  of  the  company  as  well  as  prominent 
attorneys  are  of  the  opinion  that  the  city  has  no  right  to  dictate  the  prices  a 
telephone  company  shall  charge  and  that  the  contract  between  the  city  and  com- 
pany is  void  so  far  as  this  point  is  concerned.  It  is  proposed  to  increase  the 
residence  rate  from  $36  to  $44  and  the  business  rate  from  $48  to  $60.  It  is 
also  proposed  to  furnish  four-party  line  service  in  residences  at  $18.  It  is 
believed  that  if  these  charges  can  be  made,  the  business  will  increase  materially 
and    the    property    placed    in    good    financial    condition. 

CLEVELAND,  OHIO. — It  is  reported  in  financial  circles  that  Henry  A. 
Everett  will  personally  purchase  from  the  Federal  Telephone  Company  a  corre- 
trolling  interest  in  the  United  States  Telephone  Company  and  will  devote  his 
attention  toward  making  this  the  greatest  independent  system  in  the  country. 
It  is  also  stated  that  Maxime  Reber,  at  present  general  manager  of  the 
company,  will  become  president.  Despite  the  fact  the  United  States  Telephone 
Company  has  spent  verv  little  in  improvements  during  the  past  year,  the  earn- 
ings are  showing  a  good  increase  and  on  the  October  earnings  as  a  basis  it  is 
paying  all  fixed  charges  and  earning  3  per  cent,  on  the  outstanding  stock.  With 
contemplated  improvements,  the  property  will  be  placed  on  a  fine  earning  basis. 

STOUT,  OKLA. — The  Stout  Rural  Telephone  Company,  capital  $io,i>oo,  has 
been  incorporated   by  W.   B..  S.  M.  and   George  Aurier.  and  others. 

TRENTON,  S.  C. — A  corps  of  surveyors  is  near  here  to  locate  a  long  distance 
telephone  line  to  Augusta.     The  line  may  be  extended  to  Columbia,  S.  C. 

WALHALLA,  S.  C. — The  Oconee  Telephone  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000.  The  officers  are  W.  J.  Stribling  pres- 
ident and   treasurer,   and   W.    R.   Dongle,   secretary. 

CHATTANOOGA,  TENN. — The  committee  on  granting  a  franchise  to 
Mrs.  Annie  McElroy  Brett  will  report  favorably  upon  granting  a  telephone 
franchise  for  21  years,  Mrs.  Brett  agreeing  that  the  franchise  shall  become 
void  if  $300,000  is  not  spent  within  one  year,  the  work  to  be  started  within 
six  months,  and  2,000  subscribers  to  be  secured. 

RICHMOND,  VA. — The  Richmond  Telephone  Company  has  begun  putting 
its  wires  underground;  $250,000  will  be  expended  in  the  work. 

BETHANY,  W.  VA.— The  West  Penn  Telephone  Company,  which  had 
an  exchange  here,  will  discontinue  the  service  as  there  are  not  enough  sub- 
scribers. 

GREEN  BAY.  WIS.— The  Valley  and  Telegraph  Company,  of  Green  Bay. 
has  been  incorporated,  capital  stock  $200,000.  Incorporators:  William  Joannes, 
J.  S.  Van  Nortwick  and  Jules  Parmentier. 
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CLAREMONT.  CAI.II'.  Attiilr.  of  incoriiomlion  havr  l.ccii  l.lcil  l>y  llic 
Citiicni'  Light  and  Water  Company,  of  Clarcmont;  capital  alock,  $75,000. 
Dircctort:  L.  T.  Glllct,  CI.  A.  Galen,  C.  C.  Johnion,  E.  C.  Norton  and  L.  N. 
Smitli,  nil  of  Clarrmont. 

UAkTIORI),  CONN.— Thr  Hartford  Electric  Light  Company  will  l.uild  a 
five  atiirv   building  ndjnient  to  iti  prcirnt  plant  on  Pearl   Street. 

VALDOSTA,  GA.— The  Valdoita  Electric  Light  plant  it  to  pan  into  the 
ownrrthip  of  the  Weitinghuuie  intcreiti.  It  ii  itated  chat  )ias,ooo  will  be 
invmtcd  liy  the  new  owners. 

MlI.I.I'.DCiKX'II.LK.  tJA.-  The  fine  water  power  at  Furmnn'i  Shoalt  on  the 
Oconrc  Kivrr  will  probably  be  developed  loon.  Litigalioni  have  checked  the 
development,  but  the  (jueition  of  ownrrahip  hai  been  (cttled  recently  and  the 
company'i  pinni  will  be  announced  in  the  near   future. 

URUN.SWICK,  GA.-The  plunt  of  the  Brunswick  Light  and  Water  Company 
has  passed  into  the  hands  of  the  Mutual  Light  and  Water  Company.  The  former 
concern  has  been  in  the  hands  of  a  receiver,  Moj.  W.  S.  Greene.  Albert 
I'cndig  will  be  manager  of  the  Mutual  Company.  lie  has  been  elected  pres- 
ident of  the  concern.  Major  Greene  has  also  l>een  named  as  receiver  for  the 
Columbus  Light   and  Water  Company,  of  Columbus,   Ga. 

CLINTON.  ME.— The  Clinton  Electric  Light  &  Power  Company,  of  Qinton, 
has  been  incorporated  with  a  capital  of  $10,000.  President.  V.  L.  Bessr;  treas- 
urer, Manby  Morrison,  both  of  Clinton,  Me. 

LANSING,  MICH. — The  Lapeer  Light  &  Power  Company,  of  Lapeer,  has 
been    incorporated    with   $jo,ooo   capital    stock. 

CORRY,  MICH. — The  Corry  Electric  Lighting  Company  has  notified  its 
patrons  that  on  account  of  being  unable  to  secure  coal,  it  will  be  compelled  to 
abandon  its  incandescent  service  in  order  to  keep  the  city  lights  burning. 

KALAMAZOO,  MICH.-  The  l.irge  new  dam  of  the  Kalamazoo  Valley  Elec- 
trical Company  at  Plainwcll  was  put  into  service  on  Dec.  23  in  the  presence 
of  a  large  assemblage.  The  dam  has  a  capacity  of  i,6oo-hp  and  the  six  tur- 
bine wheels  furnish  electrical  power  for  the  lines  of  the  Michigan  Traction 
Company  in  Kalamazoo,  the  Interurban  line  between  here  and  Battle  Creek 
and  many  manufacturing  plants  in   this  section  of  Michigan. 

ASIIEVILLE,  N.  C. — The  W.  T.  Weaver  Power  Company  proposes  to  fur- 
nish the  city  with  electric  power  from  a  plant  now  being  built  on  the  French 
Broad  River  where  a  minimum  of  3,000-hp  is  available.  It  is  expected  to  have 
the  plant  in  operation  by  July  i.   1903. 

BUFFALO,  N.  Y. — The  city  hall  trustees  have  asked  for  an  appropriation  of 
$45,000  for  the  installation  of  an  electric  light  plant. 

SARATOG.'^,  N.  Y. — The  Hudson  River  Water  Power  Company's  stock- 
holders have  voted  to  increase  the  capital  stock  from  $2,000,000  to  $5,000,000. 
MIDDLETOWN,  N.  V. — The  National  Consolidated  Company,  which  plans  to 
supply  gas  and  electric  light  and  power  to  Middletown,  Goshen,  Port  Jervis, 
Huguenot.  Cuddebackville,  Otisville,  Monticello,  Fallsburg,  Liberty  and  Jeffer- 
sonville,  in  Orange  and  Sullivan  Counties  has  been  incorporated  with  a  capital 
of  $50,000.  The  directors  are  C.  M.  Priggen  and  G.  R.  Larwill,  of  Brooklyn, 
and  Henry  Floy,  of  New  York. 

PROSPECT,  OHIO.-  -The  Prospect  Electric  Light  Company  is  installing  new 
equipment. 

PERRYSBURG,  OHIO.— The  Witzler  Electric  Light  Company  has  been 
incorporated  with  $10,000  capital  stock  by  C.  F.  Chapman,  Frank  W.  Laughlinjr, 
Wm.  B.  Duck,  George  C.  Weller  and  Raymond  Hartshorn.  The  company  will 
build  a   lighting  plant  at  Perrysburg. 

GEORGETOWN,  OHIO.— The  Cincinnati,  Georgetown  &  Portsmouth  Rail- 
way has  submitted  a  proposition  to  furnish  current  to  the  village  for  electric 
lighting  and  an  engineer  is  to  be  employed  to  furnish  estimates  on  the  cost  of 
erecting  poles,  installing  wire  and  arc  lamps.  If  the  figure  is  right  the  propo- 
sition will  be  accepted. 

HARRISON,  OHIO. — The  citizens  of  Harrison  are  considering  a  proposition 
to  purchase  the  lighting  plant  owned  by  J.  A.  Graft  of  that  place.  The  town  is 
directly  on  the  State  line,  the  portion  known  as  West  Harrison  being  in  Indiana. 
The  citizens  of  the  Indiana  town  have  declined  to  pay  the  rates  demanded 
by  Mr.   Graft. 

PITTSBURG,  PA. — The  Manufacturers'  Light  &  Heat  Company  has  increased 
its  capital  stock  from  $5,000,000  to  $10,000,000. 

PITTSBURG,  PA.— In  the  Folsom  district,  Wetzel  County,  W.  Va.,  the 
South  Penn.  Oil  Company  is  erecting  an  electric  power  plant  for  operating  its 
pumping  and  drilling  wells.  The  plant,  when  completed,  will  cost  about  $200,000 
and  if  it  proves  a  success  will  be  enlarged  to  several  times  its  initial  capacity. 

LEWISBURG,  TENN.— The  town  has  voted  $5,000  electric  light  bonds  for 
building  an  electric  light  plant. 

LYNN\"ILLE,  TENN. — The  citizens  of  Lynnville  are  considering  the  propo- 
sition to  build  an  electric  light  plant. 

CHATTANOOGA,  TENN.— The  board  of  public  works  will  ask  that  $115,000 
be  included  in  the  proposed  bond  issue  for  municipal  lighting.  There  is  some 
opposition  to  the  present  lighting  service. 

CHATTANOOGA.  TENN.— The  Chattanooga  Light  and  Power  Company  has 
begun  a  large  addition  to  its  plant  which  together  with  new  machinery  pur- 
chased represents  an   investment  of  about  $200,000. 

KAUFMAN,  TEX. — The  Kaufman  Electric  Light  Company,  of  Kaufman, 
capital  stock  $25,000,  has  been  incorporated  by  M.  A.  Joy,  G.  E.  Nolle.  Terrell, 
and  W.   S.    Catlin.  Kaufman. 

RACIXE,  WIS. — W.  J.  Hayes  &  Sons,  Cleveland  bankers,  have  submitted 
a  proposition  for  the  purchase  of  the  Racine  municipal  electric  lighting  plant 
and  water   works.     The  matter  is  under  consideration. 


IIIU.MINt.llA.M,  .\1.A.  Ihr  Itirmiiigham  Railway,  Light  and  Power  Com- 
pany has  |iut  In  o|>cratlon  a  lecimd  electric  railway  to  Eniley.  The  capacity  of 
the  power  plant  ii  alio  being  duublrd. 

MACON,  GA— The  Macon  Kiiilwuy  and  Light  Company  has  executed  a 
morlgnge  for  $i,uoo,oou  I,:  the  North  American  Tiu>t  Company,  of  New  York, 
as  Iruttera,  on  all  of  its  prupcrtira.  This  will  perfect  the  consolidutiun  of  the 
street  railways.     The  bond*  run  fur  jo  years  and  arc  s  per  cent,  gold  couiKin*. 

NEW  ALBA.VY,  INO.— The  council  has  granted  a  new  franchise  to  the  New 
Albany  .Street  Railway  Company,  giving  it  the  right  to  carry  freight,  baggage, 
express    and    mail. 

I.OGANSI'tJRT,  IND.— The  Wabosh  Traction  Company  has  completed  its 
line  between  Wnbuih  and  this  city  and  trial  trips  have  been  made.  Charles  W. 
Itlakeslee,  of   New  Haven,   Conn.,  is  the  principal  owner. 

TERKE  HAUTE,  INI).— The  Indianapolis  &  Plainfield  Tr.-iction  Company  is 
about  to  coniplrle  arrangemrnts  for  the  extension  of  its  line  to  the  west,  the 
plan  being  to  reach  Indianapolis  by  connecting  with  the  Terre  Haute  &  Knights- 
town  Railway. 

AURORA,  IND.— The  Indiana  Southern  Electric  Railway  Company  ha* 
been  incorporated  and  will  build  a  line  from  this  city  to  Rising  Sun.  August 
Herman,  the  Cincinnati  capitalist,  is  intcrcHted  in  financing  the  road  and  is  one 
of  the  directors.     The  original  capital  is  $10,000. 

TKRRE  HAUTE,  IND. — An  electric  line  is  to  be  constructed  between  this 
city  and  Clinton.  The  plans  have  been  made  and  the  project  financed  by  the 
Stone  &  Wcbst-r  Company,  of  Bos-ton.  Gardner  E.  Wells  has  charge  of  the 
construction  and  is  preparing  to  build  the  line  at  once. 

LAPORTE,  IND. — A  company  has  been  formed  and  articles  of  incorporation 
are  ready  to  file  which  will  promote  the  building  of  an  electric  railway  to  connect 
Laporte  with  Logansport,  and  which  further  contemplates  building  a  branch 
line  from    Bass   Lake  via   Lake   Maxinkuckee,   to  Rochester. 

INDIANAPOLIS,  iND.  -The  Indianapolis,  Lebanon  &  Frankfort  Traction 
Company  has  filed  a  notice  changing  its  title  to  the  indianapolis  &  Northwestern 
Traction  Company  and  increasing  its  capital  stock  from  $25,000  to  $2,500,000. 
The  line  will  extend  to  Lebanon  and  is  being  constructed  to  Frankfort  and 
Lafayette. 

W.XBASH,  IND. — The  survey  of  the  Wabash  and  Rochester  trolley  line, 
under  the  direction  of  P.  A.  Tuttle,  president  of  the  company,  has  been  com- 
pleted. The  line  is  35  miles  long.  Work  is  to  begin  as  soon  as  the  weather 
permits  and  the  line  is  to  be  completed  and  in  operation  by  September.  T.  W. 
Latham,    of   Cleveland,    Ohio,  is   secretary   of  the  company. 

FT.  WAYNE,  IND.— General  Manager  Nelson,  of  the  Ft.  Wayne  &  South- 
western Traction  Company,  announces  that  his  people  have  succeeded  in 
financing  the  Ft.  Wayne  &  Southern  Railway  from  Huntington  to  Warren,  with 
two  branches  from  Warren,  one  to  Montpelier  and  the  other  to  Marion.  With 
the  completion  of  this  line  and  branches,  the  system  will  have  about  sixty 
miles  of  track. 

SOUTH  McALESTER,  I.  T. — Articles  of  incorporation  have  been  filed  by  the 
Purcell  and  Lexington  Street  Railway.  The  authorized  capitalization  is  $100,000. 
The  articles  state  that  the  object  is  to  build  and  operate  an  electric  street  rail- 
way between  Purcell,  I.  T.,  and  Lexington,  Okla.  William  T.  James,  Thomas  C. 
Woods   and  J.   F.   Sharp  are   the  incorporators. 

DETROIT,  MICH. — The  Detroit  United  Railway  paid  its  regular  quarterly 
dividend  of  i  per  cent,  on  Jan.  3. 

CITY  OF  MEXICO,  MEX. — The  electric  street  railway  company  in  the  City 
of  Mexico  is  considering  the  project  of  building  an  electric  road  to  the  town 
of  Texcoco,  a  distance  of  about  eighteen  miles. 

ALBANY,  N.  Y. — \  certificate  of  consolidation  of  the  Fonda,  Johnstown  & 
Gloversvillc  Railroad  Company,  the  Amsterdam  Street  Railroad  Company  and  the 
Cayadutta  Electric  Railroad  Company,  under  the  title  of  the  Fonda,  Johns- 
town &  Gloversville  Railroad  Company,  has  been  filed.  The  capital  is  $1,950,000, 
and  the  officers  and  directors  are:  J.  L.  Hees,  Fonda,  president;  Gustave 
Levor,  Gloversville,  first  vice-president;  J.  C.  Ferris,  Johnstown,  second  vice- 
president;  G.   M.  Place,  Gloversville,  secretary  and  treasurer. 

CELINA,  OHIO. — J.  W.  Loree,  representing  Muncie  and  Portland  people, 
has  applied  for  a  railway  franchise  in  this  town. 

MARION,  OHIO. — The  Columbus,  Delaware  &  Marion  Railway  Company 
will  be  extended  from  Marion  to  Bucyrus,  by  way  of  Caledonia.  The  company 
is  installing  a  large  direct-connected  unit  in  its  station  at  Stratford.  It  will 
more  than  double  the  capacity  of  the  plant. 

CAMBRIDGE,  OHIO.— The  Consolidated  Street  Railway  Company,  of  Cam- 
bridge, has  been  granted  a  franchise  to  extend  its  line  through  Bytsville. 

GREENVILLE,  OHIO.— The  Greenville,  Bradford  &  Covington  Electric 
Railway  Company  has  been  incorporated  to  build  a  line  from  Greenville  to  Cov- 
ington, by  way  of  Bradford. 

SANDUSKY,  OHIO. — Negotiations  are  pending  for  the  merging  of  interests 
of  the  Sandusky,  Clyde,  Tiffin  &  Southern  Railway  with  those  of  the  new 
Sandusky   Southwestern   Traction    Company. 

CINCINNATI,  OHIO.— The  Board  of  Public  Service  has  adopted  a  resolu- 
tion requiring  the  Cincinnati  Traction  Company  to  relay  tracks  and  operate 
""^rs  on  the  old  cable  line  on  Sycamore  Street. 

MARIETTA.  OHIO —There  is  talk  of  extending  the  Parkersburg  &  Mari- 
etta line  northward  following  the  Ohio  side  of  the  river  as  far  as  Fly  and  then 
crossing  to  Sistersville,  W.  Va.  This  would  connect  with  the  line  being  built 
from   Middlebourne   to    Sistersville. 

ZANESVILLE.  OHIO. — The  .^ppleyard  syndicate  has  acquired  control  of  the 
Bellaire,  Zanesville  and  Cincinnati  Railroad  and  will  standardize  its  gauge 
and  change  it  to  an  electric  interurban  line.  The  Ohio  River  and  Western 
Railway   Company  will  be  the  new  name   of  the  corporation. 
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GRANVILLE,  OHIO.— The  Newark  &  Granville  Street  Railway  has  secured 
a  new  25-ycar  franchise  in  Granville.  The  road  is  owned  by  the  Columbus, 
Buckeye   Lake  &  Newark  Traction  Company. 

DELAWARE,  OHIO.— W.  G.  Hale,  representing  Chicago  capitalists,  has 
applied  for  a  franchise  to  cross  county  highways  between  Marion  and  Forest 
by  way   of   Marseilles.      Private   right  of  way   is  being  purchased. 

GALLIPOLIS,  OHIO. — A  company  has  been  organized  to  connect  Chambers- 
burg  with  Raccoon  Island,  in  the  Ohio  River.  Ernest  Riggs  is  secretary  of 
the  company.     An  effort  will  be  made  to  secure  entrance  to  Gallipolis. 

NEWARK,  OHIO.— The  Columbus,  Buckeye  Lake  &  Newark  Traction 
Company  is  surveying  a  new  route  for  its  extension  from  Newark  to  Zanesville. 
The  company  had  difficulty  in  securing  right  of  way  over  the  route  originally 
laid  out. 

GALION,  OHIO.— The  Ohio  Central  Traction  Company  will  shortly  install 
a  new  generator  which  will  be  direct-connected  to  a  DeLaval  steam  turbine. 
The  additional  unit  will  give  the  company  a  total  of  io,ooo-hp.  at  its  Gallon 
station. 

ZANESVILLE,  OHIO.— The  Zanesville  Railway,  Light  &  Power  Company  has 
completed  plans  and  closed  some  of  the  contracts  for  its  new  power  station.  The 
building  will  be  of  brick,  130  x  72  feet,  and  it  will  have  a  capacity  of  4,000 
horse   power. 

CLEVELAND,  OHIO. — The  Cleveland  Electric  Railway  Company  is  placing 
gongs  on  the  rear  platforms  of  a  number  of  its  cars.  The  gong  is  operated  by 
the  motorman  and  warns  passengers  stepping  from  the  car  that  another  car 
is  approaching  from   the  opposite  direction. 

DAYTON,  OHIO. — Dayton  is  to  have  another  interurban  line  to  be  known 
as  the  Dayton  &  Camden  Railway.  The  proposed  route  is  over  the  Dayton  Pike 
to  Bowerstown,  Germantown,  Mudlick,  Winchester  and  Camden.  J,  Borris 
and  Peter  Grubbs,  of  Dayton,  arc  the  promoters. 

KENTON,  OHIO. — The  Appleyard  syndicate  which  is  building  the  Urbana, 
Bellefontaine  &  Northern  Railway  has  applied  for  a  franchise  through  Kenton. 
The  syndicate  announces  that  the  line  will  be  extended  northward  to  connect 
with  Toledo,  affording  a  new  Cincinnati-Toledo  line. 

HAMILTON,  OHIO.— The  Cincinnati,  Dayton  &  Toledo  Traction  Company 
has  voluntarily  increased  the  wages  of  motormen  and  conductors.  The  advance 
takes  the  form  of  a  sliding  scale,  with  a  minimum  of  16  cents  and  a  maximum 
of  19  cents  for  city  lines,  and  19  to  23  cents  per  hour  on  interurban  cars. 

CLEVELAND,  OHIO.— The  Washington,  Baltimore  &  Annapolis  Railway, 
which  has  its  headquarters  in  this  city,  has  purchased  a  site  at  Annapolis  for  car 
house  and  machine  shop,  and  another  at  East  Hyattsville,  Md.,  for  its  main 
power  house.  The  road  is  being  built  and  equipped  by  the  Cleveland  Con- 
struction Company. 

BARBERTON,  OHIO. — Ladies  of  this  town  have  instituted  a  unique  cru 
sade.  They  complain  that  laborers  from  the  numerous  potteries  are  so  cov- 
ered with  dust  tliat  it  soils  dresses  to  sit  near  them,  and  they  have  requcstC'l 
the  Northern  Traction  Company  to  provide  brushes  on  the  platforms  and  oblige 
the  men  to  brush  their  clothes  before  entering  the  car. 

SPRINGFIELD,  OHIO.— The  syndicate  headed  by  ExGov.  Asa  Bushnell 
has  formed  a  construction  company  to  be  known  as  the  Champion  Construction 
Company,  wliich  will  build  the  various  lines  promoted  by  the  syndicate.  The 
first  roads  to  be  built  will  be  from  Springfield  to  Washington,  C.  H.,  and  from 
Springfield,  Troy,  Sidney  and  Piqua.     Grading  on  these  lines  will  start  at  once. 

COLUMBUS,  OHIO. — The  Cincinnati,  Dayton  &  Ft.  Wayne  Railway  Com 
pany,  of  Dayton,  has  been  incorporated  with  $1,000,000  by  S.  F.  George,  C.  W. 
Gebbart,  B.  B.  Levy,  J.  E.  Welliver  and  G.  F.  Giel.  The  company  proposes 
to  construct  a  line  from  Cincinnati  to  Ft.  Wayne  with  a  branch  line  to  Toledo. 
The  company  was  originally  incorporated  under  the  laws  of  South  Dakota 
and  it  has  secured  considerable  right  of  way. 

CLEVELAND,  OHIO.— The  Lake  Shore  Traction  Company  has  been  incor- 
porated by  Cleveland  people  who  propose  to  build  a  line  from  Buffalo  to  Dun- 
kirk, N.  Y.  The  company  will  have  a  capital  stock  of  $2,000,000,  with  a  bond 
issue  of  the  same  amount.  At  a  meeting  held  in  Buffalo  the  following  officers 
were  elected;  J.  W.  Holcomb,  Cleveland,  president;  Fred  Green,  Fredonia,  N.  Y., 
treasurer;  Clarence  Bushnell,  Buffalo,  secretary.  The  above,  with  Luther  Allen 
and  Jay  Latimer,  Cleveland,  are  directors. 

TOLEDO,  OHIO.— The  Toledo,  Port  Clinton  &  Lakeside  Railway  Company 
has  been  incorporated,  with  $10,000  capital  stock,  by  II.  R.  Klauser,  P.  Mc- 
Rory,  L.  E.  Flory,  H.  S.  Landis  and  D.  H.  James.  It  is  proposed  to  build  a 
line  along  the  lake  shore  from  Toledo  through  Millbury,  Elmore,  Oakharbor 
and  Port  Clinton  to  Lakeside.  Officers  have  been  elected  as  follows:  P.  Mc- 
Crory,  president;  L.  E.  Flory,  vice-prcsidcntt;  D.  II.  James,  secretary,  and  II.  R. 
Klauser,  treasurer.     The  above,   with   A.   E.   Klauser,   P.   Landis,  are   directors. 

AKRON,  OHIO. — It  is  stated  that  at  the  annual  meeting  of  the  Northern 
Ohio  Traction  Company  a  proposition  will  be  proposed  for  the  repurchase  of  the 
Canton-Akron  Railway.  This  road  was  purchased  by  the  company  about  a  year 
ago  after  a  large  sum  had  been  spent  in  right  of  way  and  grading.  At  the 
time  of  the  Evcrctt-Moore  trouble  the  Canton-Akron  road  was  taken  over  by 
the  Tucker-Anthony  syndicate,  of  Boston.  That  there  are  close  relations  be- 
tween the  two  companies  is  evidenced  by  the  fact  that  an  arrangement  has  been 
effected  whereby  round  trip  tickets  are  now  sold  clear  through  from  Massillon 
and  Canton  to  Cleveland. 

CLEVELAND,  OHIO. — The  officials  of  the  "Union  Traction  Company," 
which  some  months  ago  fitted  up  palatial  offices  in  the  Williamson  Building, 
this  city,  are  missing  and  a  lot  of  creditors  are  anxious  to  learn  their  where- 
abouts. The  company  advertised  freely  for  clerks,  stenographers,  bookkeepers, 
conductors,  motormen.  etc.,  and  when  replies  were  received  the  applicant* 
were  told  they  would  have  to  buy  stock  in  the  company.  Motormen  and  con- 
ductors were  promised  23 Vi  cents  an  hour  and  wrre  to  be  given  employment 
•'after  cars  bcRan  to  run  between  Saginaw  and    Fl'-nt,   Michigan."      For  the  past 


month  there  has  been  no  one  in  the  offices.  Recently  a  furniture  company, 
which  furnished  the  offices,  attached  the  furniture,  but  the  agent  of  the  building 
declined  to  permit  the  constable  to  use  the  freight  elevator,  as  the  building  had 
an  account  against  the  traction  company  for  office  rent.  The  constable  car- 
ried his  point  by  hiring  several  laborers  and  carrying  the  goods  down  twelve 
flights  of  stairs. 

LAW  TON,  OKLA.— The  Lawton  &  Craterville  Electric  Railway  Company, 
capital  stock  $500,000,  has  been  incorporated  by  L.  W.  Brewer,  C.  F.  Smith, 
J.  K.  Williams,  A.  L.  Quint,  J.  K.  Lewis,  J  L.  Wiggins,  G.  A.  Horton, 
P.  T.  Benbow,  W.  M.  Turner,  M.  M.  Holmes,  J.  S.  West,  J.  W.  Martin  and 
F.    M.    Robinson. 

OTTAWA,  ONT. — It  is  stated  that  a  charter  will  be  asked  for  an  electric 
railway,  in  New  Ontario,  to  run  between  Lac  Seul  and  the  Mikado  mine, 
and  to  develop  and  transmit  electric  power.  The  road  will  pass  through  Kee- 
watin,  Norman  and  Rat  Portage.  A  feature  of  the  project  new  to  electric 
railway  promotion  is  that  the  promoters  say  they  will  place  a  stated  number 
of  settlers  in  the  country  opened  up. 

OTTAWA,  ONT.— Toronto  and  Pittsburg,  Pa.,  capitalists  propose  building 
a  belt  electric  line  through  the  most  interesting  part  of  the  Niagara  peninsula. 
The  route  is  to  be  from  Homer  to  Niagara-on-theLake,  thence  along  the 
river  road  to  Queenston.  Messrs.  Frank  Broderick  and  Herbert  L.  Dunn, 
of  Toronto,  Ont.,  and  H.  L.  Christy,  of  Pittsburg,  Pa.,  are  the  gentlemen  pro- 
moting the  scheme.  Work  is  to  be  commenced  next  spring  and  completed  by 
July  I,  1905. 

CLARKSVILLE,  TENN.— The  promoters  of  the  Nashville-Clarksville  Electric 
Railway  announce  that  right  of  way  having  been  secured,  they  will  begin  work 
on  the  line  in  the  early  spring. 

WHEELING,  W.  VA. — The  Wheeling  Traction  Company  is  planning  to  make 
mportant  improvements  to  its  power  equipment  and  rolling  stock. 

MORGANTOWN,  W.  VA.— The  Morgantown  Electric  &  Traction  Company 
has  awarded  contracts  for  the  construction  of  its  system.  Contracts  for  rails 
were  let  to  the  Lorain  Steel  Company  and  the  Cambria  Steel  Company  while 
the  Westinghouse,  Church,  Kerr  &  Company  and  the  Westinghouse  Electric 
&  Manufacturing  Company  have  been  awarded  contracts  for  the  electrical 
equipment.  About  four  miles  of  tr.nck  will  be  built  in  the  city  and  13  cars  will 
be  operated  at  the  start.  The  power  station  will  be  equipped  with  two  200-kw 
600-volt  engine  type  railway  generators,  two  2,200-volt,  two-phase  alternating- 
current  generators,  two  325-hp  Westinghouse  engines,  two  280-hp  Westinghouse 
engines  and  three  310-hp  Sterling  water  tube  boilers.  The  capital  stock  of  the 
company  is  $200,000,  and  bonds  to  the  amount  of  $300,000  have  been  authorized. 
Officers  of  the  company  are  I.  C.  White,  president;  J.  McDermott,  vice-president; 
Frank  Cox,  secretary;  E.  M.  Grant,  treasurer;  George  H.  Switzer,  superin- 
tendent  and   electrician,   and  W.   S.   Webb,  engineer. 


NEW    INDUSTRIAL   COMPANIES. 


THE  DEL  COOBE  ELECTRIC  COMPANY,  of  Wilmington,  Del.,  has  been 
incorporated  with  a  capital  of  $1,500,000. 

THE  ELECTRIC  MINING  &  MILLING  COMPANY  has  been  incorporated 
at  Salt  Lake  City,   Utah,  with  a  capital  of  $300,000. 

THE  MOTOR  CAR  COMPANY  OF  NEW  JERSEY,  Newark,  N.  J.,  with 
an  authorized  capital  of  $50,000,  has  been  incorporated  by  Inglis  M.  Uppercut, 
Richard  T.   Newton  and  C.  V.   Childs. 

THE  KIMMEY  ELECTRIC  LIGHT  DISPLAY  COMPANY,  of  Jersey 
City,  with  an  authorized  capital  of  $1,000,000,  has  been  incorporated  by  John 
Kimmey,  Ives  Horton,  Charles  A.  Stader. 

THE  AMERICAN  ELEVATOR  COMPANY,  of  New  York,  has  been  incor- 
porated with  a  capital  of  $25,000.  Directors:  Thomas  D.  Hewitt,  Andrew 
Woelfee  and  Sidney  L.  Josephthal,  New  York. 

THE  AMERICAN  PUBLIC  UTILITIES  COMPANY,  of  Cincinnati,  Ohio, 
has  been  incorporated  to  build,  own,  operate  and  maintain  electric  light  and  gas 
works  and  heatin-  apparatus.     Capital,  $2,000,000. 

W.  R.  OSTRANDER  &  COMPANY,  of  New  York,  has  been  incorporated, 
capital  $150,000.  Directors:  J.  W.  Purdy,  Jr.,  W.  H.  Roberts,  C.  P.  Lashell 
and  I.  A.  Terrill,  of  New  York,  and  H.  E.  Monk,  of  Flushing,  L.  I. 

THE  DIXON  ELECTRICAL  COMPANY,  LTD.,  has  been  organized  under 
the  laws  of  Michigan  and  will  establish  a  factory  in  Toledo.  L.  P.  Dixon  and 
O.  S.  Brumback  are  interested.  The  company  will  do  a  jobbing  business  in 
dynamos,  motors  and  electrical  supplies  and  will  also  manufacture  new  and 
improved  lamp  sockets,  the  invention  of  Mr.  Dixon.  At  present  the  company 
is  located  in   the   Scott   Building,  but  it  will  build  a  new    factory  next   spring. 

THE  BRObNAN  ENGINEERING  AND  CONSTRUCTION  COMPANY, 
of  Worcester  County,  Md.,  has  been  incorporated  at  Snow  Hill,  Md.,  with 
a  capital  stock  of  $500,000.  The  incorporators  are  J.  M.  Brosnan,  of  New 
York  City;  E.  Caldwell,  Thos.  Edwards  and  Chas.  B,  Cook,  of  Baltimore,  and 
Wm.  Adams,  of  New  York.  The  object  of  the  company  is  to  construct  and 
sell   electric    railways,    telegraph,   telephone   lines,   etc. 


OBITUARY. 


CAPT.  OLIVER  ELDREDGE,  vice-president  of  the  Stockton,  Cal.,  Gas  & 
Electric  Company,  died  in  San  Francisco  on  December  i6.  He  was  born  at 
Yarmouth,  Mass.,  in  1818,  and  was  for  a  long  time  engaged  in  maritime  work. 
Later  he  took  up  mei'canfile  affairs  on  shore  and  became  interested  in  gas 
and  electricity. 
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Uiabc  lllotce. 


MR.  KDWARl)  I.  I.KKDS.  of  London.  Kngl.n.l,  n..n>|er  of  the  K.irope.n 
builncit  of  Hir  Urown  llxliting  Michlnrry  Company,  of  Clevcl.nd.  Ohio,  it 
now  on  a  nhort  vitit  to  ihii  iMe  in  relation  to  aome  Important  contrtclt  pfn.l 
ing  ai'Miia   the   Atlunlii-. 

MR  i;.  .MARCO.NI.  Ii  j.  itattj  from  Rome,  which  I*  a  rather  roumlahout 
way.  tliat  Mr.  M.inoni.  during  hia  recent  reiidencr  at  Bologna,  while  pur- 
iuing  Ilia  electrical  reaeauhei,  diacovered  almost  accidentally  a  meani  of  getting 
pure  oxygen   from  the  air  at  a  trilling  exiwnae. 

MR.  R.  M.  HARWISK.  formerly  active  in  the  hicycle  and  automoliile  field, 
but  latterly  connected  with  electrical  inlereats  in  I'liiladelphia.  haa  taken  charge 
of  the  branch  otlicc  in  that  city  of  the  Dnckeye  Electric  Company  of  Cleve- 
land, with  which  he  ha»  already  been  aaaociated. 

MR.  T.  A.  KDI.SON  interviewed  aa  to  problema  for  1903  aay*  tlicy  are: 
"I'ighting  bacteria,  gelting  electricity  direct  from  coal  and  power  from  the 
clementa  and  applying  to  manufactures  the  many  u»e»  of  electricity."  lie  is 
to  liuvr   his  storage  luttery  reiidy  early  this  year. 

MR.  MYRON  T.  IIKRRICK,  the  Clcvelnnd  banker,  prominent  in  electric 
light  and  electric  railway  development,  is  mentioned  as  a  likely  presidential 
candidate,  as  well  as  a  very  probable  nominee  for  Governor  of  Ohio  as  a 
step  in  that  direction.  He  was  a  warm  personal  friend  of  President  McKinlcy. 
MR.  .lOIIN  IIOTTOMLKV.  the  well  known  New  York  lawyer,  who  is  also 
a  nephew  of  Lord  and  Lady  Kelvin,  exchanged  Christmas  and  New  Year 
greetings  with  them  in  Scotland  liy  means  of  the  Marconi  wireless  system,  to 
and  from  Glace  Hay.  Mr.  Bottoinlcy  is  now  prominently  connected  with  the 
American    Marconi    interests. 

MR.  K.  R.  WEEKS,  past  president  of  the  National  Electric  Light  Associa- 
tion, and  now  a  member  of  the  firm  of  Weeks.  Kendall  &  Newkirk.  consulting 
engineers,  of  Kansas  City,  Mo.,  has  been  visiting  the  East,  renewing  o)d 
acquainlanccshi)>.s  and  calling  on  old  friends.  He  is  greatly  interested  in  the 
latest   developments  ol    the    central  station  art. 

MR.  F.  V.  SAl'P  and  Mr.  R.  Hcndrickson,  of  the  North  Electric  Company, 
of  Cleveland.  Onio,  have  been  visiting  the  East  in  the  interests  of  the  North 
telephone  system  and  apparatus.  A  widespread  report  has  been  in  circulati:>n 
that  Mr.  Sapp.  who  is  an  old  journalist,  though  still  a  young  man,  was  going 
into  the  field  of  telephone  journalism,  but  he  states  that  there  is  no  truth 
whatever  in  the  rumor. 

MR.  E.  J.  PIETZCKER  became  associated  December  i  with  the  Standard 
Underground  Cable  Company,  with  offices  at  322  Rookery  Building,  Chicago. 
In  a  letter  issued  to  the  electrical  field  Mr.  Pietzcker  speaks  of  the  new  copper 
mill  of  the  Standard  Underground  Cable  Company  as  being  one  of  the  largest 
and  most  complete  in  the  world.  His  former  connection  with  the  American 
Steel  i  Wire  Company  has  given  him  a  wide  acquaintance  throughout  the  elec- 
trical  field. 

MR.  L.  D.  HILLES,  of  the  .\inerican  electrical  firm  of  Bagnall  &  Hilles, 
Yokohama,  is  now  on  a  long  visit  to  the  United  States.  Mr.  Hilles  has  charge 
of  the  Singapore  branch  of  the  firm  and  also  directs  its  interests  in  the  Philip- 
pine Islands.  He  can  be  found  at  the  offices  of  the  New  York  Insulated  Wire 
Company.  114  Liberty  Street,  at  which  place  as  already  mentioned  in  these  col- 
umns Mr.  A.  L.  Bagnall  is  making  his  headquarters  while  in  this  city.  Mr. 
Bagnall  expects  to  sail  for  Japan  within  the  next  week  or  ten  days,  but  Mr. 
Mr.  Hilles  may  remain  in  America  for  three  months  or  so. 

MR.  HE.NRY  H.  HUMPHREY.— At  the  annual  meeting  of  the  Engineers' 
Club  of  St.  Louis  the  annual  prize,  consisting  of  $50  in  gold  and  an  engraved 
certificate,  was  awarded  by  the  executive  committee  to  Henry  H.  Humphrey,  for 
the  best  paper  presented  to  the  club  during  the  past  year.  The  subject  of  this 
paper,  which  will  be  printed  in  the  Journal  of  the  Asociation  of  Engineering 
Societies,  was  "On  the  Use  of  Beaumont  Oil  as  Fuel."  Mr.  Humphrey  is  the 
consulting  electrical  and  mechanical  engineer  of  St.  Louis,  who  established 
more  than  a  local  reputation  by  designing  during  1901  a  complete  power  plant 
of  1,500-hp.   for  the  De Beers  Explosive  Works  at  Cape  Town,  Africa. 

DR.  S.  S.  WHEELER,  chairman  of  the  technical  committee  of  the  Auto- 
mobile Club  of  America,  gave  the  club  at  its  headquarters,  on  Jan.  6,  an  admir- 
able talk  on  his  automobile  trip  last  summer  all  around  Europe,  when  ac- 
companied by  Mrs.  Wheeler  he  made  a  tour  from  Paris  to  Salsburg  in  the 
Tyrol  and  thence  back  through  Germany  to  Holland  and  Belgium.  The  lec- 
ture was  full  of  humor  and  good  points,  and  was  enthusiastically  received  by  a 
large  audience  of  club  members  and  friends.  It  was  also  profusely  illustrated 
by  at  least  150  lantern  slides  from  photographs  of  novel  and  pretty  bits 
of  road,  scenery,  etc.,  secured  by  the  doctor  himself  during  this  delightful 
ondng. 


D.  M,  STEWARD  MFC,  Co.,  of  ChalUnooga,  Tenn.,  which  makei  lava  in- 
aulatora,  etc.,  haa  moved  It*  New  York  offices  from  107  Chamhera  Street  to 
H  Jay  Street. 

THE  METROPOMTA.V  ELECTRICAL  SUPPLY  COMPANY,  183  Lake 
Street,  Cliicago,  g<  iieral  Weitern  agent  of  the  l.iireku  flexible  loiiduit,  reporta 
a  very  flattering  letcption  of  ihiii  conduit  in  the  Welt.  Eureka  haa  been  in  the 
West  only  three  montlia,  and  the  Metropolitan  Company  hai  hail  large  and 
rapidly  Increasing  buaine»  in  it. 

I'RANK  II.  STEWART  it  I  (J.,  of  Philadelphia,  report  not  only  a  good 
trade  in  general  electrical  nuppliea,  but  an  excellent  demand  for  the  well-known 
Stewort  patent  adjuitable  handle  for  flexible  cords.  It  relieves  all  atrain  of 
the  socket  connectiona  and  toaclte  and  allows  handy  adjuntimnt  at  any  deoircd 
vertical  drop.     It  will  grip  any  size  cord. 

THE  ME(  IIANICAL  BOILER  CLEANER  COMPANY.  413  Weatern  Union 
Building,  {  hicano,  i%  mi  rccei|>t  of  a  very  flattering  letter  of  recommendation 
from  the  Commonwealth  Hygienic  Ice  Company,  in  which  it  atates  that  after 
putting  on  cleaners  in  five  of  its  boilers,  it  ran  the  boilera  for  twelve  weeka 
without  opening,  and  then  found  them  absolutely  clean  and  free  from  scale. 
It  also  speaks  highly  of  the  cleaner  as  a  purifier,  and  recommend  it  especially  for 
ice  companies  and  brewers. 

THE  STERLING  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Warren,  Ohio,  has  recently  placed  on  the  market  a  full  line  of  miniature  bat- 
tery lamps,  series  lamps,  multiple  lamps  and  candelabra  lamps  ranging  in  can- 
dle power  from  Yz  candle-power  to  8  candle-power,  and  in  voltage  from  2^/1 
volts  to  125  volts.  The  company  also  in  addition  to  its  regular  line  of  standard 
incandescent  lamps,  makes  as  specialties  telephone  and  elevator  signal  lamps, 
dental  lamps,  surgical  lamps  of  all  descriptions,  and  a  new  type  of  lens  lamp. 

GRAPHITIC  FACINGS. — Graphite  is  used  in  foundries  as  a  facing  for  the  sur- 
face of  a  mold  for  the  purpose  of  preventing  adhesion  of  the  metal  to  the  sand  of 
which  the  mold  is  composed.  The  result  is  a  much  cleaner  and  smoother  casting. 
The  Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J.,  in  a  little  pamphlet 
recently  issued,  gives  some  interesting  information  about  the  use  of  graphite  for 
this  purpose.  The  various  grades  of  graphite  for  facings  are  referred  to  and  the 
characteristics  of  each  pointed  out. 

A  CALENDAR  DESK  PAD  with  space  for  daily  memoranda  has  been  put 
out  by  the  Emerson  Electric  Mfg.  Co.,  714-718  St.  Charles  St.,  St.  Louis,  Mo., 
as  a  1903  souvenir  and  reminder.  As  is  well  known  the  Emerson  Company  is  a 
large  manufacturer  of  alternating  current  power  motors,  desk  and  ceiling  fans. 
Interspersed  throughout  the  calendar  are  suggestions  as  to  the  usefulness  of 
handling  Emerson  products,  and  little  homilies  for  the  salesman  referring  to 
various  types  of  motors  for  different  classes  of  work  among  possible  customers. 

BRAIDED  CORDS.— The  Samson  Cordage  Works,  115  Congress  Street, 
Boston,  Mass.,  shows,  in  a  booklet,  its  full  line  of  braided  cords  for  a  great 
variety  of  purposes.  Its  Samson  spot  trolley  cord  is  well  known  to  the  electric 
railway  trade.  It  has  a  waterproof  finish,  as  has  also  the  arc  light  cord,  which 
is  another  of  the  Samson  Company's  products.  The  company  states  that  ex- 
perience and  tests  in  running  over  pulleys  show  that  solid  braided  cords  are 
much  more  durable  than  twisted,  cable  laid,  or  hollow  braided  cords  or  metal 
chains  or  tapes. 

CH.\.\GE  OF  NAME.— The  naiCe  of  the  Standard  Traction  Brake  Com- 
pany of  26  Cortlandt  Street,  New  York  City,  has,  as  already  intimated, 
been  changed  to  the  Westinghouse  Traction  Brake  Company.  This  company 
sells  all  power  brakes  for  street  railway  service  manufactured  by  the  Westing- 
house  Air  Brake  Company,  including  straight  or  automatic  air-operated  brakes 
with  axle-driven  or  motor-driven  compressors,  the  storage  system  of  air- 
brakes, and  the  Westinghouse  combined  magnetic  brake  and  electric  car- 
heating    apparatus. 

AS  TO  CATCH-PHR.\SES.-  A  catch-phrase  in  trade  is  unquestionably  a 
good  feature  when  maintained  until  it  becomes  thoroughly  identified  with  a 
concern,  but  the  connection  of  the  trade  to  the  name  does  not  always  become 
familiar  to  everyone.  Nearly  every  one  in  the  electrical  trade  knows  that 
"Homer  of  Cleveland"  applies  to  the  Homer  Commutator  Company  of  Cleve- 
land, but  unfortunately  the  U.  S.  Postal  authorities  are  not  so  well  up  in  the 
idioms  of  the  trade;  hence  the  Cleveland  concern  requests  that  patrons  who 
desire  to  receive  prompt  attention  to  their  wants  address  their  communications 
to  the    "Homer   Commutator   Company.    Mason    Street,    Cleveland,   Ohio." 


UNITED   STATES    PATE.XTS    ISSUED   DECEMBER  30,    1902. 
[Conducted  by  Wm.   A.   Rosenbaum,   Patent   Attorney,    140   Nassau   St.,   N.    Y.] 
716,476.     SUPPRESSING   SPARKING   OF   COMMUTATORS;    R.    H.    Read, 

Schenectady,  N.    \.     App.  filed  April   8,   1901.     Means  for  suppressing  the 

arc  comprising  3  tubular  passage  communicating  with  one  point  of  contact 

and    means    for    forcing   the    arc    products  through    said    passage.      (Issued 

Dec.  23.) 
716,649.     CIRCUIT  BREAKER;    E.   A.  Stevens,  Chicago,  lU.     App.   filed  July 

19,  1901.      (See  page  82.) 
716,654.     CABLE-HANGER;    P.   H.   Auxer,  Cleveland,  Ohio.     App.  filed   May 

28,  1902.     (See  page  82.) 
716,855.     GAS  IGNITER;  H.  Bergner,  Frankfort-on-the-Main,  Germany.     App. 

filed  Aug.    16,    1902.     Main   and  pilot  valves   are  electro-magnetically   con- 


trolled in  relation   to   the  heating  of  a  platinum  igniter. 

716,868.  GROUND  DETECTOR  FOR  ELECTRIC  CIRCUITS;  F.  Conrad, 
Wilki'nsburg,  Pa.  App.  filed  July  12,  1901.  A  movable  vane  connected  to 
the  ground,  a  number  of  stationary  vanes  in  inductive  relation  thereto  and 
condensers  the  elements  of  which  are  respectively  short  portions  of  the 
circuit  wires  and  corresponding  lengths  of  metal  supported  thereby,  the 
latter  being  connected  to  the  stationary  vane. 

716,871.  LOCOMOTIVE  CAB  ELECTRIC  RAILWAY  SIGNAL;  E.  B.  Cut- 
ten,  New  York,  X.  Y.  App.  filed  June  22,  1891.  A  peculiar  form  of 
contact  wheel  arranged  to   run   upon  a  third  rail. 

716,889.  ELECTRIC  LAMP;  M.  W.  Hanks,  Pittsburg,  Pa.  App.  filed  May 
18,  1901.  The  heater  and  glower  are  connected  in  parallel  on  a  series 
circuit. 
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716,953.  ELliCTKK  ELEVATOR;  F.  J.  Spraguc,  New  York,  N.  Y.  App. 
filed  Oct.  29,  1894.  Improvements  consist  mainly  in  substituting  an  im- 
proved pilot  motor  and  circuits  for  controlling  the  connections  and  opera- 
tion of  the  main  motor,  whereby  the  number  of  wires  carried  to  the  car 
are   reduced   to    four;    also   other   improvements. 

716,955-  METHOD  OF  SI.MULTANEOUSLY  .TRANSMITTING  AND  RE- 
CEIVING SPACE  TELEGRAPH  SIGNALS;  J.  S.  Stone,  Boston,  Mass. 
App.  filed  Jan.  23,  igoi.  Consists  in  transmitting  signal  waves,  causing 
them  to  effect  a  zero  difference  of  potential  at  the  terminals  of  the  re- 
ceiver and  causing  the  received  waves  to  combine  to  effect  a  certain  differ- 
ence   of  potential    at    said    terminals. 

716,971.  ELECTRICAL  MEASURING  INSTRUMENT;  E.  Weston,  Newark, 
N.  J.  App.  filed  May  7,  1902.  Interlocking  parts  are  provided  whereby 
the  instrument  is  prevented  from  moving  when  in  the  casing. 

716.9-4.  ELECTRIC  LAMP;  A.  J.  Wurts,  Pittsburg,  Pa.  App.  filed  May 
5,  1902.  An  improvement  in  Nernst  lamps  whereby  assembling  and  re- 
newal  of  parts  is   facilitated. 

716,978.  SECTIO.N  IXSUL.ATOR;  J.  M.  Anderson,  Boston,  Mass.  App.  filed 
Aug.  25,  1902.  The  device  consists  of  two  terminal  pieces  to  be  secured 
to  the  ends  of   the   wire    and  an  intermediate  joining  piece. 

716,988.  OVERHEAD  ELECTRIC  TROLLEY  WIRE;  J.  P.  Cribb,  Southsea, 
Eng.  .\pp.  filed  Sept.  8,  1902.  A  tilting  connection  which  maintains  the 
circuit  complete,  so  long  as  the  wire  is  horizontal,  but  in  case  the  latter 
breaks  and  falls,  the  connector  opens  the  circuit  to  render  the  broken 
end  dead. 

716.995.  ELECTRIC  RAILWAY;  E.  W.  Farnham,  Chicago,  III.  .\pp.  filed 
April  II,  1902.  By  a  movement  of  a  portion  of  the  third  rail  an  oscilla- 
tory switch  device  is  thrown  to  close  the  circuit  to  a  section  of  the  rail. 

716.996.  ELECTRIC  CLOCK;  M.  Fischer,  Zurich,  Switzerland.  App.  filed 
Sept.  3,  1901.     Details. 

717.006.  TRANSFORMER;  S.  E.  Johanncsen,  Edgewood  Park,  Pa.  App.  filed 
Oct.  30,  1902.  Passages  are  provided  for  the  circulation  of  air  between 
the  coils  and  parts  of  the  core. 

717.009.     METHOD  OF  MAKING  ELECTRIC  CONDUITS;   A.   M.  Lougee, 


1C.476. — Sujipressiiig  Sparking  of  Commutators. 


Boston,  Mass.  Apn.  filed  May  31,  1902.  Layers  of  different  material  pos- 
sessing different  degrees  of  hardness  are  vulcanized  upon  the  tube. 

7I7.0IS-  AUTOMATIC  ELECTROMAGNETIC  FLASHER;  P.  E.  Oswald. 
Chicago,   111.     App.  filed  Feb.   5,   1902.     Details. 

717.022.  GLOWER  FOR  ELECTRIC  LAMPS;  H  N.  Potter,  Berlin,  and 
W.  Nernst,  (iuttingen,  Germany.  App.  filed  September  29,  1899.  (See 
Current  News  and  Notes.) 

7»7,03S-  THERAPEUTIC  ELECTRICAL  APPARATUS;  I.  E.  Shaffer, 
Mount  Vernon,  N.  Y.  App.  filed  March  17,  1902.  Electrodes  are  placed 
in  the  path  of  a  moving  stream  while  it  is  being  directed  upon  the  part 
to   be  treated. 

717.046.  SOUNDING  MECHANISM  FOR  TELEGRAPH  OFFICES;  J.  C. 
Stewart,  United  States  Army.  App.  filed  March  18,  1902.  Air  pressure 
is  released  by  the  operation  of  valves  to  strike  a  heavy  blow  and  thereby 
create  a  loud  sound. 

717,051.  CONTROLLER  FOR  ELECTRIC  MOTORS;  H.  R.  Stuart,  Wil- 
kinsburg,  Pa.  App.  filed  April  2,  1902.  Two  groups  of  contacts  are 
spirally  arranged  on  opposite  sides  of  the  drum,  which  is  moved  by  a 
single  handle  both  to  change  the  direction  of  rotation  of  the  motor  and  to 
vary  the  speed. 

717.065.  DISTRIBUTING  ELECTRIC  CURRENTS;  Engelbert  Arnold,  Ole 
Sivert  Bragstad  and  Jens  Lassen  La  Cour,  of  Karlsruhe,  Germany.  App. 
filed  Dec.  31,  1900.  Relates  to  a  type  of  transformer  for  use  with  the 
Arnold  system  of  simultaneous  transmission  over  the  same  line  of  alternat- 
ing currents  of  different  phases  or  periodicities.  The  transformer  for  a 
single  phase  and  a  n-phase  circuit  has  (n  -f  i)  cores.  The  primary  winding 
is  connected  in  star  and  the  secondary  windings  for  receiving  the  super- 
posed currents  are  connected  in  series. 

717.070.  CONTACT  BO.\  FOR  ELECTRIC  RAILWAYS;  W.  Milt,  Johns- 
town, Pa.     App.  filed  Nov.  30,   1901.     Details. 

717.071.  ELECTRIC  SWITCH;  M.  Milt,  Johnstown,  Pa.  App.  filed  April 
18,  1902.  The  switch  has  two  open  circuit  positions  and  an  intermediate 
closing  position,  a  locking  device  for  holding  the  switch  in  one  of  its 
open  positions  and  means  for  retarding  or  prolonging  the  movement  across 
its  closing  position. 

717.072.  MAGNETOTHERAPEUTIC    APPARATUS;    J.    Burry,    Brooklyn, 
N.    Y.      App.    filed    May   8.    1901.      A    number   of    solenoids   surrounding 


common  space  in   which   the  part  to  be   treated  is  placed  and  a  switch    for 
throwing   the  solenoids  into  circuit. 
717.075-     RAILROAD  SIGNAL  AND  ALARM;  A.   E.  Caughey,  Omaha,  Neb. 
App.  filed  Dec.  12,  1901.     Details. 

717.107.  SECONDARY  BATTERY;  W.  Morrison,  Chicago,  111.  App.  filed 
May   19,   1900.     One  of  the  elements  carries  a  paste  containing  flourin. 

717.108.  SECONDARY  BATTERY;  W.  Morrison,  Chicago,  111.  App.  filed 
Aug.  5,   1901.     See  preceding  patent. 

717.112.  ELECTRICAL  SIGNALING  SYSTEM;  A.  C.  McKnight,  Brooklyn, 
N.  Y.     App.  filed  March  7,  1902.     Details. 

717.123.  ELECTRICITY  METER;  P.  Rouget,  Paris,  France.  App.  filed  Jan. 
30,  1902.  A  series  of  magnets  arranged  in  separated  groups  parallel  to 
the  flux,  whereby  none  of  them  can  be  influenced  by  the  field  created  by 
an  intense  current. 

717.137-  ELECTRIC  SIGNAL  GONG;  H.  C.  Thomson,  Boston,  Mass.  App. 
filed  July  29,  1902.  The  armature  carries  two  hammers  adapted  to  strike 
two  different   gongs. 

717,152.  METHOD  OF  GENERATING  INDEPENDENT  ELECTRIC  CUR- 
RENTS; Engelbert  Arnold,  Ole  Sivert  Bragstad  and  Jens  Lassen  La  Cour, 
Karlsruhe,  Germany.  App.  filed  Jan.  13,  1902.  Single  phase  and  poly- 
phase currents  are  generated  in  the  same  armature,  the  frequency  of  the 
former  being  a  multiple  of  the  latter.  Details  of  construction  of  the 
generator. 

717,188.  KEEPER  FOR  FIRE  ALARM  BOK  KEYS;  C.  E.  Gibson,  Indian- 
apolis, Ind.  App.  filed  June  9,  1902.  The  key  to  the  box  is  placed  in  a 
small  fragile  case  on  the  outside  of  the  main  bo.x. 

;  17,194.  ARC  LIGHT  SWITCHBOARD;  E.  M.  Hewlett,  Schenectady,  N.  Y.; 
App.   filed  May    16,    1901.     The   board   is  provided   with  two  sets  of  insu- 


W.    Kaisling,    Chicago,    111.      App. 
T.  C.  Knowles,  Denver,  Colo.    App. 


717,513. — Method  of  Relaying  Space  Telegraph  Signals. 

lated  conductors  crossing  one  another  at  an  angel,  one  set  connect- 
ing with  the  machines  and  circuits  at  their  ends,  and  means  for  cross- 
connecting  the  two  sets  of  bars  at  the  points  of  intersection. 

717.201.  CUT  OUT;  J.  W.  Howell,  Newark,  N.  J.  App.  filed  Feb.  2,  1901.  A 
form  of  paper  contact  in  which  the  terminals  are  flat  plates  instead  of 
points,  as  usual. 

717,203-  INDUCTION  COIL  OR  LIKE  INSTRUMENT;  O.  H.  Buebel, 
Brooklyn,  N.  Y.  App.  filed  Jan.  21,  1902.  Details  of  the  circuit  con- 
troller  mounting. 

717.212.      PROTECriVE    APPARATUS; 
filed  Aug.   8,   1901.      (See  page  82.) 

717.218.  TELEPHONE-TRANSMITTER; 
filed  April  i,  1902.     (See  page  82.) 

717.219.  TRAIN  CONTROL  SYSTEM;  S.  L.  G.  Knox,  Milwaukee.  Wis.; 
App.  filed  June  5,  1902.  Improvements  in  a  master  and  sub-controller 
system. 

717,227.  ELECTRICAL  SWITCH;  H.  Lomax,  R.  Lomax  and  J.  Tomlinson, 
Darwen,  Eng.     App.  filed  Oct.  18,   1901.     Details. 

717.233.  HOLDER  FOR  ELECTRIC  LAMP  CARBONS;  P.  F.  Maines,  PhU- 
adelphia.  Pa.  App.  filed  March  14,  1902.  An  eccentric  clamp  for  the 
carbon  is  arranged  in  a  hole  through  which  the  carbon  passes. 

717.234.  SYNCHRONIZING  APPARATUS  FOR  ALTERNATORS;  Samuel 
W.  Manger,  Schenectady,  N.  Y.  App.  filed  June  8,  1900.  An  arrange- 
ment of  synchronizing  circuit  which  simplifies  the  wiring  and  involves  the 
use  of  but  one  indicator  for  any  number  of  machines. 

717,262.  MULTIRATE  METERING;  E.  Oxley,  Lynn,  Mass.  App.  filed  July 
27,  1899.  An  independent  control  wire  is  run  from  the  station,  between 
which  and  the  supply  wires  of  the  system,  the  meter  operating  circuits 
are  connected. 

717,277.  COMPOUNDING  ALTERNATORS;  E.  W.  Rice,  Schnectady,  N.  Y. 
App.  filed  June  8,  1900.     (See  Current  News  and  Notes.) 

717,285.  LIGHTNING  ARRESTER;  H.  R.  Sargent,  Schenectady,  N.  Y. 
App.  filed  March  27,  1901.  Resistance  is  inserted  in  series  with  the  air 
gap  as  soon  as  a  lightning  discharge  has  passed,  so  that  the  line  current 
which  tends  to  follow  the  discharge  is  blocked  sufficiently  to  break  the  arc. 

717,291.  TROLLEY  CONNECTION  AND  GUARD  FOR  ELECTRIC  CARS; 
J.  G.  Sharwell.  Newark,  N.  J.     App.  filed  April   10,  1902.     Details. 
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I7.J9*.  SYSTKM  ()|-  FT.frmirAI.  niSTRinUTION;"m»:  SleiiimcU. 
Schncctady,  N.  Y.  A|>|>.  I'llcd  Aug.  ig,  iBtfg.  (.See  Ctirrciil  Ncwi  and 
Nolei.) 

17.300.  CDRRRNT  PROTECTIVE  DEVICE;  W.  A.  Taylor.  Clilc.go.  III. 
A|ip.  fitrd  Aii||.  .1.   IQOI.      (See  page  83.) 

ir.joj.  Sl'KKl)  MMiriNC;  DKVICE  FOK  series  MOTORS;  I-.  A. 
Tirrlll.  l.ynii.  Max.  At<p.  filed  June  s,  luoi.  A  magiirt  coll  in  circuit 
with  the  motor  releutei  (lie  rhroitat  arm  whrn  the  ipcrd  pii»M-a  a  critical 
point. 

ir.jio.  RHEOSTAT  OR  ELECTRIC  HEATER;  G.  I*.  Wiidoni,  New  York. 
N,  Y.  App.  filed  Aug.  6,  1001.  A  reilttancc  coniisting  of  n  pile  o( 
buckled   plaira  adapted    to   be    forced  into   more  or   lent  uniform  contact. 

I7,j3j.  INSl'I-ATOR  rOR  HKUl  POTENTIAL  LINES;  C.  E.  Harry.  Sche- 
nectady, N.  Y.  App.  filed  July  jo,  igoi.  An  arrangement  of  croM-headi 
embedded  in  insulating  material  contained  in  cupi. 

I7.JJ4.  SUI'I'ORT  EOK  HIGH  TENSION  TROLLEY;  A.  E.  Balclielder. 
Schcnrctady,  .\.  Y.  App.  filed  July  n,  1901.  The  hiRh  tension  wires 
are  .supported  by  cross  wires  extending  between  two  insulators. 

I7.3.-5.  API'AR.VrUS  I-OR  AUTOMATICALLY  HLOCK  SIGNALING  ON 
RAILW.WS;  E.  B.  Bchr,  Twickenham.  Eng.  App.  filed  M.irch  5,  1901. 
Details. 

17.317-  AUTOMATIC  ELECTRIC  EXCHANGE  SYSTEM;  W.  R.  Binkley. 
New  lledlord,   Mass.     App.  filed  July   14,  igoi.     'See  p.ige  83.) 

17.33'-      SV.NCIIRONIZINC,  Al'lVVRATUS   FOR   ALTERNATORS;   Thomas 


717,41(1. — Secondary   Battery. 

D.  Boyles,  Schenectady,  N.  Y.  App.  filed  July  27,  1900.  A  switching  cir- 
cuit and  switch  plug.<:  whereby  a  single  voltmeter  may  be  used  in  syn- 
chronizing  without   great   complexity    of    wiring. 

717.351.  STORAGE  BATTERY;  C.  H.  Clare.  Quincy,  Mass.  App.  filed 
March  i     1902.     Means  for  preventing  the  detachment  of  active  material. 

717,358.  FREQUENCY-COMPENSATING  MEANS  FOR  ELECTRIC  ME- 
TERS; A.  G.  Davis.  Schenectady,  N.  Y.  App.  filed  May  21,  1900.  (See 
Current   News  and  Notes.) 

717.359-  ROTARY  TRANSFORMING  APPARATUS;  A.  G.  Davis,  Schenec- 
tady,  N.  Y.     App.  filed  May  26,   1900.      (See  Current  News  and  Notes.) 

717.376.  ELECTRIC  RECORDING  INSTRUMENT;  W.  C.  Fish  and  F.  P. 
Cox,  Ljnn,  Mass.  App.  filed  June  12,  1901.  A  movable  member  free  to 
assume  without  restraint  any  position  within  its  range  and  adapted  to  con- 
trol a  cur\'e  drawing  pencil. 

717.389-  THIRD  RAIL  INSULATOR;  E.  Gonzenbach,  Wheaton,  III.  App. 
filed  Sept.  24,  1902.  A  standard  capped  by  an  insulating  ring  held  in 
place  by  a  metal  ring  upon   which  the  rail  rests. 

717.394-  ELECTRIC  BATTERY;  H.  Halsey,  New  York,  N.  Y.  App.  filed 
April  18,  1902.  The  elements  of  the  battery  are  continuously  brushed  to 
free  them   from  precipitates. 

717.395.  ELECTRIC  BATTERY;  H.  Halsey,  New  York,  N.  Y.  App.  filed 
April   18,    1902.      See  the  preceding  patent. 

717,398.  TROLLEY  WIRE  SUPPORT;  E.  Hill,  Jr.,  Norwalk,  Conn.  App. 
filed  April  18,  1902.  Two  plates  clamped  together  upon  the  wire  and 
containing   cavities   for   solder. 

717,401.  TROLLEY  STAND;  H.  Holland,  Detroit,  Mich.  App.  filed  March 
7,    1902.      Details. 

717,406.  RAILWAY  ELECTRIC  SIGNAL;  S.  W.  HufiF,  Baltimore,  Md.  App. 
filed  Dec.  6.  1S98.  Each  signal  is  provided  with  an  automatic  device  for 
setting  it  to  the  position  which  it  is  normally  to  assume  and  with  an  elec- 
trical tripping  mechanism  set  in  operation  by  the  train  at  a  given  point, 
provided  certain  conditions  exist  on  the  track  to  be  guarded. 


717.4M-     TROLLEY  STAND;   VV.   II.   Kilbourn,  Greenfield,   Misi.     App.   filfd 

April    1,    iguj.      A   daali   put   pirvcnti  the    rapid   upward    movement   of   the 

arm.  -  ^ 

717.416.     SECONDARY    IIATTEKY;   I.   Kilice,   IMiiladelphi*.  91.     AlVnUcJ 

April    10,    189].      A  particular   cniistruction   (or  the  conductor  whtreiyex- 

pandiiig    riiuin    d.i    the   aclivr  material    is   provided. 
717.413      TKtJi.LEY    STAND;   O.    I-.    Lidke,   Detroit,   Mich.     App.   filed   Dec. 

14.    1901.      Details. 
717.4J8  and   717.419.     TELEPHONE  RECEIVER;   K.   B.    Miller.   Chicago,   III. 

App.    filed  June  tj,    1900.      (See  page  81.) 
717,441.     ELECTRIC  RADIATOR;  J.  F.   McElroy,  Albany,  N.   Y.     App.  filed 

Jan.    16,    1896.      A  coiistriiclion  of   casing   for  the  heater  adapting  it  to  be 

placed  against  the  riser  of  a  acat. 
717.443.      COMBINED    MAGNETIC    AND    MECHANICAL    BRAKE;    J.    F. 

McElroy.  Albany,  N.   Y.     App.   filed  July   14,   1899.      By  turning  the  brake 

handle    a    magnetic    brake    is    first    applied    and    afterwards    the    mechanical 

brake,  if  necessary. 
7i7,4<;i.     CURRENT  DIRECTOR;  J.   Reid.  Jr.,  VValervliet,  N.  Y.     App.  filed 

Sept.   ij,   1899.     Details  of  a  snap  switch. 
717,464.     SYSTEM    OF    ELECTRICAL    DISTRIBUTION;   C.    P.    Steinmetz. 

Schenectady,  N.   Y.     App.   tiled   Aug.    19,   1899.      (Sec   Current   News  and 

Notes.) 

717.467.  METHOD  OF  ELECTRICAL  DISTRIBUTION;  J.  S.  Stone,  Cam- 
bridge, Mass.  App.  filed  Aug.  4,  1902.  Consists  in  causing  signals  which 
are  to  be  transmitted  to  effect  tlie  transmission  of  similar  signal  by  cur- 
rents of  dilTcrcnt  frequency  which  shall  act  upon  a  properly  attuned 
receiver  by  wliirli  the  signals  shall  be  received. 

717.468.  ELECTRIC  CURRENT  CONTROLLER  FOR  INCANDESCENT 
LAMPS  OR  .MOTORS;  II.  A.  Strauss.  New  York.  N.  Y.  App.  filed  Nov. 
12.  1902.  The  lamp  socket  consists  of  a  cylinder  of  resistance  material 
into  which  the  lamp  is  thrust  any  required  distance  to  vary  the  current. 

717,477.  END  CELL  SWITCH  INDICATOR;  A.  C.  Walther,  East  Orange, 
N.  J.     App.  filed  Feb.  17,  1902.     Details. 

717,488.  METHOD  OF  TRANSFORMING  ALTERNATING  CURRENTS; 
J.  E.  Woodbridgc.  Schenectady.  N.  Y.  App.  filed  July  28,  1900.  A  modifica- 
tion of  the  Scott  two-phase,  three-phase  system  of  phase  transformation, 
whereby  the  current  in  all  of  the  windings  is  maintained  in  phase  with  the 
e.m.f  of  the  windings. 

717.496.  METHOD  OF  MEASURING  THE  ENERGY  OF  THREE-PHASE 
ALTERNATING  CURRENT  CIRCUITS;  F.  Conrad.  Wilkinsburg,  Pa. 
App.  filed  Feb.  14,  1901.  Consists  in  separately  measuring  the  product  of  the 
current  and  voltages  of  two  of  the  circuits  and  at  the  same  time  measuring 
the  product  of  the  current  of  the  third  circuit  by  the  voltages  of  the  said 
two  circuits. 

717.497.  ELECTRIC   ARC   LAMP;    H.   Cucnod,    Geneva,   Switzerland.     App. 
filed  July   10,    1902.     Details. 

717,507.  EXCITING-ALTERNATOR;  E.  W.  Rice,  Schenectady,  N.  Y.  App. 
filed  June  8.  1900.      (See  Current  News  and   Notes.) 

717,509.  APPARATUS  FOR  RELAYING  SPACE  TELEGRAPH  SIGNALS; 
J.  S.  Stone.  Boston,  Mass.  App.  filed  Jan.  23,  1901.  A  relay  adapted  to 
be  set  in  motion  by  the  receiver  of  one  system  and  thereby  to  operate  the 
transmitter  of  the  other,  the  said  receiver  and  transmitter  conductor  being 
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so  electrically  organized  respectively  that  the  receiver  will  not  be  operated 
by  signals  sent  by  the  transmitter. 

,510.  METHOD  OF  RELAYING  SPACE  TELEGRAPH  SIGNALS:  J. 
S.   Stone,    Boston,   Mass.     App.   filed  Jan.    23,   1901.      See  No.    717,509. 

,511.  METHOD  OF  TUNING  VERTICAL  WIRE  OSCILLATORS;  J.  S. 
Stone,  Boston,  Mass.  App.  filed  Jan.  23,  igoi.  The  tuning  is  accomplished 
by  distributing  the  electromagnetic  inertia  along  the  wire  and  balancing 
it  by  a  suitable  capacity. 

,512.  TUNED  ELECTRIC  OSCILLATOR;  J.  S.  Stone,  Boston,  Mass. 
App.    filed  Jan.    23,    1901.      Apparatus  for  carrying  out   preceding   method. 

,513.  METHOD  OF  RELAYING  SPACE  TELEGRAPH  SIGNALS;  J. 
S.  Stone,  Boston,  Mass.     App.  filed  Jan.  23,   1901.     See   No.   717,509. 

,514-  APPARATUS  FOR  RELAYING  SPACE  TELEGRAPH  SIGNALS; 
J.  S.  Stone.  Boston,  Mass.     App.  filed  Jan.  23,   1901.     See  No.  717.509. 

,515-  METHOD  OF  ELECTRICAL  DISTRIBUTION;  J.  S.  Stone,  Cam- 
bridge, Mass.  App.  filed  Aug.  4,  1902.  Method  of  absorbing  the  energy 
of  current  of  one  frequency  traversing  a  main  line  to  the  exclusion  of  that 
of  currents  of  other  frequencies  on  the  line,  consisting  in  diverting  the 
energy  of  the  current  of  the  desired  frequency  by  means  of  a  condenser 
into  a  local  resonance  circuit  and  containing  a  tuning  condenser  of  small 
capacity  compared  to  that  of  the  other  condenser. 

,5 18.  METHOD  OF  TRANSFORMING  ALTERNATING  CURRENTS;  J. 
E.  Woodbridge,  Schenectady,  N.  Y.  App.  filed  July  28,  1900.  Identical 
with  patent  No.   717,488,  except  in  phraseology  of  claims. 

867.  MEANS  FOR  MEASURING  THE  ENERGY  OF  THREE-PHASE 
ALTERNATING  CURRENTS;  F.  Conrad,  Wilkinsburg,  Pa.  App.  filed 
Dec.  30,  1902.  Two  wattmeters  are  used,  the  armatures  of  which  may  be 
mounted  on  the  same  shaft.  The  shunt  windings  are  connected  to  the 
secondaries  of  transformers  across  the  line  and  receive  voltages  propor- 
tional to  that  of  two  of  the  three-phase  circuits.  The  series  windings  are 
so  connected  as  to  receive  currents  proportional  to  the  two  above  circuits, 
and  also  '.j  receive  jointly  current  proportional  to  that  of  the  third  circuit. 
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City-  Telephony. 

We  hear  a  good  deal  lately  about  the  wonderful  extension  of 
telephony  in  the  rural  districts,  but  it  seems  to  us  that  the  growth  in 
the  cities  is  even  more  remarkable.  There  is  unevenness  in  such 
development,  but  New  York  may  well  serve  to  accentuate  the  point. 
Eight  years  ago  the  local  Bell  system  had  under  contract  about 
ten  thousand  stations.  In  those  days  the  charge  for  the  service  was 
not  based  on  the  actual  definite  use  of  it,  but  each  subscriber  was 
required  to  pay  a  flat  rate  called  a  rental,  whether  he  sent  two  mes- 
sages a  day  or  fifty.  To-day  the  New  York  company  has  no  fewer 
than  105,388  stations  under  contract  in  the  boroughs  of  Manhattan 
and  the  Bronx,  and  it  secured  the  enormous  increase  of  30,338 
stations  during  1902.  It  must  be  obvious  to  the  intelligent  student 
of  the  art  that  the  flat  rate  worked  as  a  great  hardship  against 
the  small  user,  and  made  it  impossible  for  the  great  mass  of  the 
people  to  use  the  telephone  at  all  except  sporadically  by  means  of 
pay  stations.  The  measured  service  has  been  a  distinct  boon  to  the 
community  at  large,  and  the  policy  of  its  adoption  is  wholly  vin- 
dicated. 


In  these  days  when  to  travel  in  New  York  City  is  so  frequently 
unpleasant,  the  injunction  to  telephone  instead  ialls  on  willing  ears. 
especially  as  the  act  of  telephony  taking  but  a  minute  or  two  costs 
less  and  is  performed  in  a  cosy  office  while  the  travel  in  a  crowded 
car  under  very  uncertain  headway  yields  its  long  periods  of  intense 
discomfort.  Of  course  a  very  large  amount  of  travel  must  unfor- 
tunately be  done,  but  the  wider  introduction  of  the  telephone  may 
do  as  much  to  mitigate  present  in^sufiferable  conditions  as  the  new 
subway.  If  we  allow  the  100,000  stations  an  average  of  ten  calls 
a  day,  there  is  a  traffic  of  about  one  million  calls,  or  as  much  as  the 
Manhattan  elevated  system  rfoes  in  the  way  of  fares.  If  the  move- 
ment of  passengers  in  New  York,  all  told,  is  two  millions  daily,  it 
might  be  a  fair  hypothesis  to  assume,  from  the  above  data,  that 
the  telephone  will  be  nearer  the  full  measure  of  its  opportunity  when 
it  takes  care  of  two  million  calls  daily;  and  we  are  confident  it  will 
be  doing  business  at  that  rate  very  soon.  The  local  management  is 
broad-gauged  and  is,  it  may  be  safely  asserted,  giving  the  best  tele- 
phone service  the  world  has  ever  seen.  That  efficiency  will  continue 
to  be  maintained  pari  passu  with  growth,  is  all  that  New  Yorkers 
expect  or  can  ask. 


Telegraphic  Anec-Dotage. 

If  anything  has  been  written  and  rewritten  in  the  domain  of 
electrical  history  until  there  is  a  chance  that  its  readers  might 
become  aweary,  it  is  the  oft-told  narrative  of  the  introduction  of 
the  telegraph.  In  reality  it  is  very  hard  to  discover  anything  new  in 
that  field.  An  esteemed  New  York  contemporary  of  ours  has  for 
example  just  been  advising  the  local  newspapers  of  its  wonderful 
literary  find  of  Morse's  diary  of  the  early  days  of  the  telegraph, 
out  in  Mr.  Edison's  library;  and  it  has  proceeded  to  print  copious 
extracts  as  great  novelties.  This  is  something  like  going  into  Trinity 
Churchyard  and  copying  the  inscriptions  off  the  tombstones  as 
"scoop"  news  items.  The  fact  that  Mr.  Edison  owns  the  little  diary 
has  long  been  matter  of  common  knowledge.  We  have  ourselves 
long  since  had  the  pleasure  of  seeing  it,  and  long  since  were  able  to 
identity  its  contents  with  some  of  the  most  hackneyed  incidents  in 
the  career  of  Morse.  Anybody  who  will  take  the  trouble  to  turn  to 
Prime's  standard  and   familiar  biography  of  the  great  inventor  will 
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there  sec  the  same  docximents  now  quoted  with  such  wonder,  set 
fortli,  with  greater  precision  and  accuracy.  The  fine  propliccy  about 
suliniarine  cables  that  so  awes  and  chnrms  our  unwitliiin  contem- 
porary is  given  by  Prime,  in  both  italics  and  capitals,  to  emphasize 
liis  idea  of  it,  twenty-five  years  ago,  wluii  his  book,  now  in  every 
well-read  telegrapher's  library,  was  publisiicd.  Morse's  diaries 
played  a  busy  part  in  telegraph  history  and  litigation  and  can  only 
be  compared  to  a  scpieeicd  and  desiccated  orange.  Wc  have  in  our 
own  possession  his  sketches  of  circuits  of  the  1843-45  period  that 
have  never  seen  print,  the  only  reason  probably  being  that  they 
were  too  technical  for  such  nun  as  Prime  to  work  into  their  stories. 
In  regard  to  Morse  there  is  always  the  grave  doubt  that  any  docu- 
ment is  the  original.  Wc  have  examined  at  Pouglikecpsic  thous- 
ands of  his  letters  and  scores  of  his  diaries  dating  back  to  the  earliest 
days  of  his  youth,  and  it  is  curious  to  note  how  even  an  ordinary 
business  letter  sent  or  received  was  copied  and  copied  again.  He 
had  a  habit  of  preserving  the  preliminary  drafts  of  his  own  corre- 
spondence with  painful  care,  and  his  diaries  are  multitudinous. 
Even  his  books  and  copies  of  legal  evidences  were  annotated  pro- 
fusely. 


lilsewhere  we  note  the  store  of  early  telegraph  records  recently 

deposited  at  Cornell,  a  worthy  recipient,  seeing  that  that  University 

owed  its  origin  to  men  and  wealth  created  by  the  telegraph.    But,  as 

our   summary  shows,  there  is  little  that  is  new  and  much  that  is 

very  stale  in  the  files  thus  preserved.     We  should  not  be  surprised, 

however,  to  see  some  one  else  break  out  soon  with  a  hair-raising 

story  of  their  startling  novelty,  in  regard  to  events  that  are  dim, 

but  which   people   have  perhaps  momentarily  forgotten  very  much 

as  the  hack  actor  after  repeating  his  lines  mechanically  for  a  hundred 

nights   suddenly   catches   in   panic   at   a   cue   from   the  monotonous 

prompter  in  the  wings. 

. ♦- 

A  New  Current  Converter. 

Elsewhere  we  give  you  an  account  of  a  remarkable  practical  de- 
velopment resulting  from  Mr.  Peter  Cooper  Hewitt's  investigations 
of  the  phenomena  of  the  mercury  vapor  tube.  The  first  fruits  of 
Mr.  Hewitt's  studies  in  this  direction  was  the  vapor  tubt  lamp,  to 
which  Swinburne  in  a  recent  address  assigned  an  efficiency  of  3 
candles  per  watt.  While  the  vapor  lamp  has  thus  far  been  handi- 
capped by  the  quality  of  its  light,  the  resourcefulness  of  its  inventor 
as  again  displayed  in  his  latest  work,  gives  every  hope  that  it  will 
eventually  become  a  vital  factor  in  the  art.  The  idea  of  other  than 
a  mechanical  alternating-current  rectifier  is  not  a  new  one,  as  the 
considerable  literature  on  "electric  valves"  attests.  Eichberg  and 
Kallir  in  particiilar  have  made  an  interesting  study  of  the  rectifying 
eflfect  of  the  alternating-current  arc,  showing  that  a  direct  current 
is  obtained  in  a  circuit  shunting  such  an  arc.  Hittorf,  Righi,  Leh- 
man, Wiedemann,  Skinner,  Capstick  and  others  have  investigated  the 
peculiar  drop  of  potential  at  the  vacuum  tube  anode,  and  the  two 
latter  have  pointed  out  the  constancy  of  this  drop  for  a  given  gas 
at  a  given  pressure,  regardless  of  the  current  passing.  Righi  has 
also  suggested  that  the  discharge  through  a  vacuum  tube  is  not  con- 
tinuous, and  the  property  of  such  a  tube  in  suppressing  one  sign 
of  an  interrupted  current  is  well  known.  Though  some  of  the 
phenomena  involved  in  Mr.  Cooper-Hewitt's  invention  have  thus 
been  investigated,  the  new  current  converter  appears  to  be  a  radical 
development  along  lines  which  no  previous  student  has  followed. 

The  extraordinary  feature  of  the  invention  is  the  simplicity  and  in- 
expensiveness  of  the  apparatus— a  converter  having  a  capacity  of 
8  kw,  for  example,  weighing  but  a  few  pounds,  and  involving  a  cost 
even  less  than  that  of  the  old-time  loo-cp  incandescent  lamp,  which 
it  approaches  in  dimensions.  When  to  this  is  added  a  high  efficiency, 
we  appear  to  be  brought  face  to  face  with  an  invention  likely  to  have 


a  revolutionary  effect  on  some  branches  of  electrical  application.  An 
immediate  practical  application  is  in  storaKc-battcry  charging,  the 
lluctuatinK  current  here  having  a  decided  advantage.  There  appears 
to  be  no  reason  why  the  converter  may  not  be  connected  in  parallel 
and  scries,  in  which  case  its  application  would  be  limitless  with 
respect  to  magnitude  of  current  or  voltage.  Nor  is  there  any  reason 
to  believe  that  it  will  prove  an  exception  to  the  law  of  reversibility, 
which  law  would  bring  it  into  complete  rivality  with  the  rotary 
converter.  We  can  also  imagine  other  varied  and  possibly  unsus- 
pecte<l  uses  for  this  appliance,  which  once  again  attests  the  manner 
in  which,  even  when  an  end  of  development  in  some  line  has  been 
reached,  new  means  and  new  methods  open  up  to  the  electrical  engi- 
neer. It  is  no  breach  of  confidence,  indeed,  to  state  that  Mr.  Hewitt 
is  already  far  beyond  the  point,  in  many  ways,  now  indicated  by 
this  disclosure  of  his  work. 


The   New  York   Problem   01    Urban  Transpohtation. 

The  present  hue  and  cry  of  the  city  authorities  after  the  New  York 
urban  transportation  companies  recalls  the  bon  mot  of  Janin  during 
a  discussion  of  a  bill  for  the  abolition  of  capital  punishment — "Que 
Messieurs  les  assassins  commencent."  No  one  can  deny  the  gravity 
of  the  New  York  urban  transportation  problem,  but  it  is  due  to  con- 
ditions, which,  so  far  as  street  traffic  enters,  can  be  met  only  to  a 
slight  extent,  if  at  all,  by  the  transportation  companies;  but  which, 
On  the  other  hand,  can  be  enormously  ameliorated  by  the  municipal 
government  through  the  exercise  of  powers  with  which  it  is  now 
partially  and  may  be  fully  clothed.  President  Vreeland  recently 
remarked  that  if  the  principal  New  York  street  car  lines  during 
busy  hours  were  solidly  packed  with  cars  their  entire  length,  each 
passenger  requiring  transportation  could  not  be  provided  with  a  seat. 
This  illustration  of  the  present  congestion  of  street  traffic — due  not 
to  dereliction  on  the  part  of  the  surface  transportation  companies, 
but  to  conditions  incident  to  great  growth  of  population  and  geo- 
graphical contour  of  the  territory  to  be  served-:-is  illuminating  as  to 
the  practical  situation  and  the  futility  of  seeking  a  remedy,  for 
the  present  at  least,  at  the  hands  of  the  transportation  companies. 
With  this  inexorable  condition  to  face,  the  desideratum  is  to  utilize 
to  the  maximum  all  the  existing  transportation  facilities  and  thus 
ameliorate  the  situation  as  far  as  possible;  and  the  vital  factor  in  such 
an  attempt  is  the  municipality. 


Were  the  obstructions  to  street  cars  now  offered  by  horse  vehicles 
a  necessary  concomitant  of  the  joint  use  of  the  streets  by  the  two 
classes,  there  would  be  ample  grounds  for  urging  that,  in  interest 
of  the  traveling  public,  the  horse  vehicle  should  be  required  to  keep 
off  the  several  great  north  and  south  arteries;  and  in  view  of  the 
present  acute  situation  and  its  increasing  gravity,  such  a  regulation 
applying  during  the  morning  and  evening  hours  would  undoubtedly 
meet  with  warm  general  public  approbation.  But  a  partial  remedy 
and  one  that  would  render  travel  more  endurable  during  all  hours 
could  be  furnished  by  the  city  if  it  were  to  exercise  fully  its  inherent 
powers  of  regulating  traffic.  This,  however,  involves  not  only  a  re- 
generation of  spirit  with  respect  to, enforcing  such  ordinances  as 
are  already  established  and  the  addition  of  others,  but — and  this  is 
perhaps  the  most  important  point — the  taking  of  drastic  measures 
with  the  police  force  iri  any  case.  After  one  has  observed  the  admir- 
able manner  in  which  the  London  policeman  handles  street  traffic 
and  then  notes  the  hopeless  inefficiency  in  this  respect  of  the  average 
New  York  policeman,  he  is  apt  to  revise  radically  his  opinion  of 
"The  Finest."  One  not  only  misses  the  evident  grasp  of  the  situa- 
tion by  the  London  policemen,  but  his  New  York  brother  at  the 
crossing  seems  to  perform  his  work  as  if  the  duty  w^ere  one  derog- 
atory to  his  dignity.  And  as  for  the  policemen  on  the  beat  assisting 
in   expediting  traffic,   the  manner   in   which   teamsters   are   allowed 
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maliciously  to  impede  traiific  by  keeping  to  the  track,  or  by  blocking 
cars  while  a  wagon  is  being  unloaded — which  latter  frequently 
occurs  where  the  Sixth  and  Eighth  Avenue  lines  pass  along  Fulton 
Street — shows  that  he  is  less  an  ally  of  the  traveling  public  than  of 
its  enemy. 


Events  of  recent  years  indicate  that  the  average  police  captain 
can  scarcely  be  expected  to  allow  his  attention  to  be  distracted  from 
matters  of  liaittc  finance  to  details  which  his  humblest  subordinates 
appear  to.  view  with  disdain.  A  movement  in  the  proper  direction, 
therefore,  requires  not  only  action  of  the  municipality  in  the  estab- 
lishment of  necessary  regulations,  but  also  in  providing  for  their 
enforcement.  Under  present  police  conditions,  and  in  view  of  the 
acute  stage  of  the  transportation  problem,  this  should  be  made  the 
direct  charge  of  an  inspector  or  other  police  officer  of  high  rank 
invested  with  such  general  authority  that  he  can  act  vigorously  in 
every  case  of  dereliction.  With  power  to  establish  the  necessary 
regulations  and  to  provide  drastic  means  for  their  strict  enforcement, 
the  municipality  has  it  within  its  grasp  means  to  bring  about  a 
vast  improvement  of  the  present  almost  intolerable  New  York  pas- 
senger transportation  conditions.  Otherwise  electricity  might  as 
well  be  abandoned  for  a  return  to  horses  as  being  quite  speedy 
enough.  The  Elevated  Road  problem  is  of  another  character,  free 
from  the  serious  complication  of  street  traffic. 


The  Electrical  Inertia  of  Matter. 

In  a  paper  recently  read  by  Professor  Lodge  in  London  before 
the  Institution  of  Electrical  Engineers,  the  electronic  theory  of 
inertia  was  ably  sketched,  though  the  paper  made  no  new  contribu- 
tion to  the  subject.  It  was  shown  that  if  an  insulated  sphere  be 
electrified  by  receiving  a  quantity  of  electricity,  the  sphere  will 
resist  being  moved  w^ith  an  electromagnetic  force  proportional  to 
the  acceleration;  while,  if  it  be  once  set  in  uniform  motion,  the 
resistance  will  cease.  When,  however,  the  charge  is  arrested  or 
retarded,  the  sphere  will  experience  an  electromagnetic  force  tending 
to  resist  the  stoppage,  or  tending  to  make  the  motion  persist.  The 
effect  is  due  to  the  reaction  of  the  magnetic  field  set  up  about  the 
sphere  by  the  movement  of  electrostatic  flu.x  through  space.  The 
effect  is  clearly  analogous  to  what  we  call  the  inertia  of  matter,  and 
the  sphere  receives,  on  being  charged,  an  increase  in  its  inertia.  The 
amount  of  the  electromagnetic  extra  inertia  due  to  the  charge  is, 
however,  excessively  minute,  and  far  beyond  our  power  to  detect, 
although  the  mechanical  inertia  of  even  the  smallest  pieces  of  matter 
that  we  can  handle  is  readily  detected. 


If,  however,  we  communicate  the  same  electric  charge  to  a  smaller 
sphere,  we  increase  the  electric  charge  density,  the  electrostatic  flux 
density,  the  electric  potential,  and  the  electromagnetic  inertia.  The 
smaller  the  sphere  to  which  the  electric  charge  is  given,  the  greater 
will  be  the  electromagnetic  inertia.  If  wc  consider  an  atom  of 
hydrogen  as  a  sphere,  and  give  it,  in  imagination,  the  atomic  charge, 
as  found  in  electrolysis,  the  electromagnetic  inertia  is  still  far  smaller 
than  the  mechanical  inertia.  But  if  we  communicate  the  ionic  charge 
to  a  corpuscle,  or  chip  of  an  atom,  according  to  modern  experimental 
results,  then  the  electromagnetic  inertia  of  the  corpuscle  would  be 
as  great  as  its  mechanical  inertia.  If  every  corpuscle  of  the  atoms 
of  matter  carry,  as  is  supposed,  an  ionic  charge  as  an  inherent  fun- 
damental property  of  matter,  then  the  inertia  of  matter  may  be  ade- 
quately accounted  for  by  known  laws  of  electromagnetism.  We 
may,  therefore,  fairly  say  that  the  explanation  of  mechanical  inertia 
is  within  reach ;  but  the  explanation  for  gravitation  is  not  yet  clear, 
although  various  attempts  at  an  explanation  based  on  the  electronic 
theory  have  been  offered  with  a  reasonable  chance  of  success  in  the 
course  of  experimental  analysis. 


Some  Limits  in   Heavy  Electrical  Engineering. 

Inaugural  addresses  adorn  the  interiors  of  our  bookshelves  in 
all  directions.  Some  are  light  and  some  are  heavy.  One  might 
imagine  from  the  title  selected,  as  above,  for  the  particular  inaugural 
address  we  refer  to,  by  Mr.  Swinburne  before  the  British  Institu- 
tion of  Electrical  Engineers,  that  it  was  heavy.  On  the  contrary,  it 
is  a  very  interesting  document.  Its  width  of  scope  and  wittily 
pleasing  variety  bring  to  mind  the  world-discursive  nature  of  a 
President's  message  to  Congress.  Mr.  Swinburne  is  always  orig- 
inal, and  he  stands  by  his  guns  as  long  as  the  enemy  is  in  range. 
There  is  always  a  zest  and  a  militant  ardor  in  his  writings.  He  is 
always  a  crusader.  In  this  case  he  wields  the  war-tomahawk  with 
both  hands  to  smite  at  the  current  existing  use  and  application  of 
the  term  "entropy."  He  complains  that  the  existing  usage  is  all 
wrong,  and  that  in  the  entropy  temperature  diagram  of  real  steam 
engine  operations,  the  area  should  be  greater  than,  and  not  equal 
to,  the  mechanical  work.  This  is,  of  course,  a  mailer  of  definition 
in  terms,  and  it  would  seem  best  to  create  a  new  term  for  Clausins' 
entropy,  rather  than  upset  generally  established  terminology  and 
text-book  lore. 


The  view  is  expressed  that  a  blast-furnace  is  more  valuable  than 
a  water-power.  The  reason  given  is  that  the  flue  gases,  or  by- 
products, of  the  furnace,  are  better  capable  of  giving  cheap  power 
than  waterfalls,  because  of  the  cost  of  hydraulic  work  and  the 
cost  of  the  falls  as  property.  Of  course  it  should  be  borne  in  mind 
that  there  are  not  many  powerful  waterfalls  in  Great  Britain,  out- 
side of  rainfalls;  so  that  the  locarprospect  may  have  unconsciously 
influenced  the  orator.  Very  keen  and  well-aimed  blows  are  also 
aimed  at  tide-reservoirs  of  energy.  The  indictment  is,  no  doubt, 
sound  that  as  a  rule  it  is  waste  of  work  to  impound  the  tides  as 
workers.  Their  frequency  of  one  cycle  in  forty-four  thousand  sec- 
onds is  too  low.  The  carbon  voltaic  cell  delivering  energy  directly 
from  chemical  consumption  is  speedily  dismissed  as  seemingly  an 
impossibility.  Fortunately,  the  poor  thing  does  not  yet  exist,  or  it 
would  feel  its  denunciation  keenly. 


A  very  interesting  suggestion  is  offered  for  a  new  form  of  con- 
denser for  engineering  purposes,  namely,  an  alternating  electro- 
magnetic type  of  condenser  in  which  a  coil  of  wire,  included  in  an 
alternating-current  circuit,  is  allowed  to  vibrate  mechanically  in  the 
annular  gap  of  a  radial  magnetic  field.  This  imaginary  machine  is 
alluded  to  in  association  with  synchronous  motors.  But  the  action 
of  the  super-excited  synchronous  motor,  or  converter,  in  so  far  as 
it  acts  as  a  condenser,  is  parallel  with,  or  analogous  to,  that  of  the 
electromagnetic  condenser  suggested.  The  British  standard  candle 
and  the  standard  horse-power  justly  receive  scathing  criticism.  It 
is  pointed  out,  however,  that  the  horse  has  one  advantage  over  the 
candle;  namely  that  he  is  not  involved  with  the  4  "^  controversy 
and  that  no  one  tries  to  rationalize  him.  A  number  of  important 
suggestions  are  made  in  the  direction  of  the  accurate  use  of  units. 
At  present  we  often  see  the  temperature  stated  as  follows :  20°  C. 
The  address  prefers  293°  A,  that  is,  293  degrees  absolute,  or  above 
absolute  zero.  The  idea  is  good,  and  liquid  air  improves  it  daily; 
but  it  suggests  an  A  B  C  of  temperature  that  will  have  to  be  ex- 
plained away  to  the  casual  reader.  The  efficiency  of  the  Cooper- 
Hewitt  vacuum  lamp  is  set  down  at  about  0.6;  that  is  to  say  about 
60  per  cent,  of  the  input  is  radiated  power  visible  to  the  eye.  This 
is  not  only  higher  than  the  value  generally  given,  but  also,  perhaps, 
the  highest  artificial  luminous  efficiency  on  record.  Five  candles 
per  watt  is  taken  as  perfect,  or  unit,  efficiency.  This  very  suggestive 
and  entertaining  discourse  after  summing  up  the  various  barriers 
that  at  present  limit  electrical  engineering  progress,  closes  with  the 
invitation  to  get  over  such  barriers  as  we  can,  and  to  get  round  the 
rest. 
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At  the  Jjotli  iiirituiji  ul  the  New  York  Electrical  Society,  heUl  at 
tile  i.eitiire  Koimi  cif  the  American  Institute,  on  Wednesday  even 
ing,  January  7ih,  i</).i,  the  subject  for  consideration  was  "Electricity 
and  Eire  Insurance."-  Ur.  Samuel  Sheldon,  president  of  the  society, 
after  some  appropriate  remarks  in  opening  the  meeting,  introduced 
Mr.  Joseph  Sadis,  wlio  spoke  on  "Electric  I'use.-,  in  Relation  to  the 
Insurance  lla/ard."  Mr.  Sachs  sketched  the  development  of  safely 
fuses  and  then  proceeded  to  consider  the  enclosed  fuse  in  detail.  Re 
ferritin  <*^>  the  matter  of  fuse  rating,  he  considered  fuses  should  he 
rated  at  their  maxiiuum  fuse  load  capacity;  that  is,  the  m.ixinuim 
number  of  amperes  which  will  (low  continuously  through  the  fuse 
without  injury.  The  underwriters,  however,  consider  that  a  fuse 
shall  be  rated  at  eighty  per  cent,  of  its  maximum  continuous  current 
carrying  capacity.  Some  manufacturers  put  both  ratings  on  the 
label  and  leave  it  to  the  user  to  decide  whether  he  wants  to  run  the 
device  at  its  maximum  current  or  at  eighty  per  cent,  of  that  max- 
imum. The  time  interval  of  overload  enters  here,  for  when  a  fuse 
is  rated  at  eighty  \kt  cent,  of  its  niaxinuim  current,  there  will  not 
be  accurate  overload  operation.  The  enclosed  fuse  is  particularly 
adapted  to  the  protection  of  devices  where  time  interval  is  a  desirable 
quantity:  and  in  many  cases  some  time  limit  of  operation  on  over- 
loail  is  desirable.  Mr.  Sachs  brought  out  the  fact  that  after  an 
enclosed  fuse  has  been  blown  the  external  .'^truclure  of  the  fuse  may 
be  used  again. 

President  Sheldon  then  introduced  Mr.  Arthur  Williams,  who 
spoke  on  the  subject,  "The  National  Electric  Code  and  High-Tension 
Circuits."  After  sketching  the  history  of  underwriters'  codes,  he 
referred  to  proposed  action  concerning  high-tension  transmission 
lines  passing  through  hamlets,  villages,  towns  and  cities.  Here- 
tofore there  have  been  no  codified  rules  governing  their  installation 
and  use,  and  until  recently  such  as  were  suggested  practically  pro- 
hibited them.  Such  prohibition  has  been  recognized  as  unnecessary 
and  harmful  to  the  industry,  though  the  desirability  for  sure  control 
as  to  where  placed  and  the  manner  of  construction,  has  been  rec- 
ognized. Hence,  the  recent  action  of  the  insurance  and  electrical 
authorities,  interested  in  the.  National  Code,  and  the  considerable, 
though  not  as  yet  final,  progress  toward  an  addition  to  the  Code, 
by  which,  while  the  electrical  industry  will  not  be  retarded  on  the 
one  hand,  the  insurance  industry  will  not  be  subjected  to  abnormal 
risk  on  the  other.  The  risk  cannot  be  of  fire,  as  these  transmission 
lines  rarely, -if  ever,  enter  premises  other  than  those  owned  and 
operated  by  the  electrical  companies,  "but  rather  of  the  proximity 
of  property  to  high-tension  wires,  causing  at  least  hesitant  action  on 
the  part  of  firemen  in  approaching  a  burning  building,  and  thereby 
possibly  allowing  a  fire  to  gain  headway,  and  causing  a  larger  loss 
than  would  have  occurred  were  there  no  obstacles  before  the  firemen, 
delaying  their  movements.  The  new  code  will  relate  chiefly  to  the 
method  of  line  construction,  the  distance  which  the  wires  must  be 
carried  from  buildings  and  from  the  conductors  of  other  light. 
power  and  signaling  systems. 

The  next  speaker  was  Mr.  J.  C.  Forsyth,  who  spoke  on  "The 
Relation  of  Electricity  to  Insurance  Rates."  There  have  been,  he 
said,  many  reports  of  late  (and  their  number  is  constantly  increasing) 
to  the  effect  that  old  equipments  are  rapidly  deteriorating  and  be- 
coming more  and  more  of  a  hazard  to  both  buildings  and  contents. 
This  fact  is  borne  out  by  statistics  which  sliow  the  record  of  fires 
from  electrical  causes.  During  the  past  fifteen  months  the  electrical 
department  of  the  New  York  board  has  secured  the  expenditure  of 
at  least  $175,000  in  the  territory  over  which  it  has  jurisdiction  in 
re-equipping  and  overhauling  old  installations  which  had  become 
so  defective  that  their  continued  use  was  liable  to  result  in  serious 
loss.  Equipments  have  not  been  condemned  simply  because  they 
were  old,  or  that  out-of-date  appliances  were  found  to  be  in  use, 
but  wholly  on  the  grounds  of  deteriorated  condition  of  insulations 
and  apparatus.  The  board,  moreover,  has  but  scarcely  started  on 
this  line  of  work.  These  conditions  together  with  the  fact  that 
changes,  alterations  and  additions  are  constantly  being  made  which 
for  very  obvious  reasons  are  not  reported  for  inspection,  raise  a 
feeling  of  insecurity  in  the  minds  of  practical  insurance  men,  which 
unless  removed  or  abated  may  result  in  what  many  of  them  now 
think  to  be  the  only  proper  step,  viz.,  the  making  of  a  flat  increase 
in  rate  on  all  buildings  and  contents  where  electricity  is  used. 

The  general    tendency   toward   higher   potential   is   also   cause   of 


uneaMiiess;  ilie  old  two- wire,  iio-volt  •lystem  has  given  away  in 
rapid  »uccc»»ion  to  the  tlirce-wirc,  iio-a^o-volt,  the  two-wire  220, 
and  now  wc  have  in  many  sections  of  the  country  a  220-440-volt 
system,  in  fact,  the  only  limit  to  the  potential  which  ai)pears  to  be 
reg.irded  is  tlie  commercial  ellieicncy  of  the  lamp  or  current-con- 
suining  device.  With  every  increase  <>(  the  potential  there  is  without 
question  an  increase  of  hazard.  This  hazard  may  be  guarded  on 
new  equipments,  but  changing  old  installations  from  one  system 
to  another  of  higher  voltage  should  not  be  done.  New  e(piipmiaits 
become  old  in  a  very  few  years,  and  then  wc  will  be  face  to  face 
with  the  same  problem.  Without  doubt,  however,  should  a  flat  in- 
crease of  even  ten  cents  be  made  when  electricity  is  used  for  any 
purpose,  the  inevitable  result  would  be  to  practically  prohibit  in- 
stallations in  thousands  of  buildings  where  it  is  at  present  in  use, 
and  where  now  considered  much  more  of  a  luxury  than  u  necessity. 

Dr.  A.  K.  Kennelly  sent  a  statement  concerning  the  action  of 
the  American  Institute  of  Electrical  ICngineers  on  the  pro- 
posed high-tension  underwriters'  rules,  which  was  read  by 
President  Sheldon.  In  ujoi,  he  said,  the  U.  N.  E.  Association 
promulgated  certain  proposed  new  rules  affecting  the  construction 
of  extra  high-pressure  electric  transmission  circuits.  They  con- 
sidered that  these  extra  high-pressure  circuits  increased  the  fire 
hazard  on  insured  property  in  the  neighborhood,  partly  by  physical 
obstruction  of  firemen  who  could  not  or  would  not  attempt  to  cut  the 
wires,  and  partly  by  accidental  crosses  with  low-pressure  circuits 
entering  buildings.  These  rules  contained  a  75-foot  distant  limit 
from  buildings,  and  were  evidently  intended  to  exclude  extra  high- 
pressure  wires  from  settled  districts.  The  proposed  rules  were  so 
drastic  as  to  elicit  protest  and  expostulations  from  transmission 
companies  and  engineers. 

The  Board  of  Directors  of  the  Institute  sent  printed  copies  of  the 
underwriters'  proposed  new  high-pressure  rules  to  a  considerable 
number  of  members  of  the  Institute  for  comments.  A  goodly  number 
of  vehement  objections  were  returned,  and  these  were  turned  over 
to  the  Institute's  Code  Committee. 

After  preliminary  meetings  the  Institute  committee  met  the  un- 
derwriters' committee  at  a  conference  in  February,  igo2,  and  a  num- 
ber of  tentative  joint  propositions  were  drawn  up  for  presentation 
to  the  respective  governing  bodies.  The  directors  of  the  Institute 
sent  copies  of  these  joint  propositions  to  its  members  for  comment. 
A  number  of  replies  were  received  during  the  summer  of  1902.  Gen- 
eral satisfaction  was  expressed  by  many  replies  at  the  tenor  of  the 
propositions ;  but,  in  detail,  many  modifications  were  suggested. 

The  entire  correspondence  was  considered  by  the  Institute  com- 
mittee at  a  meeting  in  November,  1902.  At  this  meeting  the  views 
of  the  committee  were  recast.  The  membership  of  the  committee 
had  also  been  modified  since  the  preceding  year.  The  recast  opinions 
of  the  committee  were  forw-arded  to  the  underwriters'  committee, 
with  a  request  for  another  joint  meeting.  The  joint  meeting  was 
held  on  November  18,  1902. 

At  the  joint  conference,  a  number  of  joint  resolutions  were  adopted, 
representing  the  matters  upon  which  an  agreement  was  reached. 
The  joint  recommendations  for  proposed  new^  rules  afifecting  the  con- 
struction of  e.xtra  high-pressure  constant-potential  circuits  was  sub- 
mitted to  the  respective  governing  bodies. 

The  directors  of  the  Institute  held  a  special  meeting  to  consider 
the  proposed  new  rules  as  set  forth  in  the  joint  recommendations. 
The  meeting  was  held  on  December  8th,  1902,  the  day  before  the 
annual  convention  of  the  U.  N.  E.  Association  in  New  York.  In 
view-  of  the  objections  raised  by  certain  associations  and  individuals, 
and  in  view  of  the  short  space  of  time  in  which  to  secure  opinions, 
the  directors  decided  to  ask  the  U.  N.  E.  A.  for  a  further  postpone- 
ment of  action.  President  ScoUt  attended  the  convention  on  Decem- 
ber 9th,  and  presented  the  request  which  was  acceded  to. 

The  directors  of  the  Institute  have  recently  issued  copies  of  the 
new  joint  recommendations  to  individuals  and  corporations  inter- 
ested in  the  matter  of  an  expression  of  their  views.  It  is  expected 
to  hold  a  committee  meeting  on  the  replies  in  the  near  future.  Since 
a  number  of  replies  have  been  received  expressing  satisfaction  at 
the  recommendations,  it  is  reasonable  to  hope  that  these  recom- 
mendations will  need  but  little  further  ratification  to  meet  with 
general  favor. 

A  discussion  by  the  members  of  the  society,  of  the  topic  of  the 
evening  followed,  in  which  Messrs.  Patterson.  Osterberg,  Petty, 
Cook,  Eidlitz  and  Lorrain  participated. 
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Th»  Largest  tlectric  Water  Power  System  in  New 
England. 

ELI'X'TRIC  supply  and  traction  cunsuiue   more  water   power  in 
Manchester,  New  Hampshire,  than  in  any  otlier  city  of  New- 
England.    In  these  cohimns  there  appeared  in  the  issue  of  May 
25,  1901,  a  full  account  of  the  Manchester  system  as  it  then  existed, 
and  it  is  the  purpose  here  to  record  some  later  developments  and 
special  features.    At  the  date  just  named  the  water-power  plants  of 


power  stations  of  any  other  electrical  supply  or  traction  system  in 
New  England. 

At  Garvin's  Falls,  the  largest  of  the  water  powers  included  in  the 
Manchester  system,  the  company  owns  the  entire  water  privilege, 
only  the  smaller  part  of  which  is  utilized  by  the  present  development. 
The  new  power  station  at  this  point  is  located  on  the  west  bank  of  the 
Merrimac,  about  one-fourth  mile  below  the  dam.  Water  reaches  this 
station  through  a  canal  which  gives  a  maximum  head  of  about  30  feet 
above  the  back  water  level  in  the  river.    The  fore-bay  wall  of  this 


Figs,    i   and  2. — Two  Views  of  the  Power  Plant  at  Garvi.v's    Falls.  N.  H. 


the  Manchester  Traction,  Light  &  Power  Company  at  Kelley's  Falls, 
Gregg's  Falls  and  Hooksett  Falls  contained  one  generator  of  180, 
three  of  300,  one  of  450  and  one  of  1,200  kw  capacity,  aggregating 
2,730  kw,  besides  some  small  machines  at  Garvin's  Falls  that  have 
since  been  discarded.  Within  the  past  few  months  a  new  water-power 
station  has  been  completed  at  Garvin's  Falls  and  equipped  with  two 
generators  of  650  kw  each,  thus  raising  the  present  capacity  of  the 
water-driven  stations  to  a  total  of  4,030  kw.  These  figures,  it  is  safe 
to  say,   surpass  the  installed  capacity  of  generators  in   the  water- 


canal  forms  one  side  of  the  wheel  room  in  the  station  and  next  to 
this  wheel  room  comes  the  room  devoted  to  the  generators  and 
switchboard.  At  the  floor  level  of  the  wheel  room  the  fore-bay  wall 
is  ten  feet  thick  and  at  the  normal  level  of  water  in  the  canal  the 
wall  is  seven  feet  thick. 

Three  wheel  cases  communicate  with  the  canal  water  by  passing 
through  the  fore-bay  wall,  with  their  centers  10.5  feet  below  the 
canal  water  level  and  about  17.5  feet  above  the  tail  water  level.  From 
each  wheel  case  two  draft  tubes  extend  down  to  a  level  30  feet  below 
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tliiit  of  tlic  canal  waicr.  Hclwccii  the  water  si<lc  of  llic  fore  l)ay  wall 
and  the  face  of  the  wall  which  .separates  the  wheel  room  from  the 
generator  room  is  a  di.stnncc  of  33$  feet,  and  this  latter  wall  is 
two  feet  thick.  The  Kenerator  room  mcasnres  30  feet  by  62  feet 
inside,  the  gencralor  shafts  being  parallel  with  the  shorter  dimen- 
sion. The  generator  room  tloor  is  15  feet  below  the  level  of  the 
canal  water  and  the  lower  cards  of  the  roof  trusses  arc  27  feet  above 
this  floor. 

In  structure  the  station  is  brick  on  a  stone  foundation  composed 
in  large  part  of  arches,  beneath  which  the  tail  water  passes.  The 
slate  roof  is  lined  with  wood  and   siippnrhd  on  sto!   ini^sc;.     On 
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two  sides  of  the  generator  room  the  brick  walls  are  each  two  feet 
thick,  to  a  distance  of  20  feet  above  the  floor,  where  they  decrease 
to  one  foot,  thus  forming  shelves  on  which  travels  a  is-ton  crane  over 
the  entire  length  of  the  generator  room.  The  outside  walls  of  the 
station  are  waterproofed  to  an  elevation  eight  feet  above  the  floor  of 
the  generator  room  and  2.76  feet  above  the  notable  flood  water  of 
1896.  As  may  be  noted  by  the  photographs  and  drawing,  the  water, 
after  leaving  the  draft  tubes,  passes  directly  beneath  the  generator 
room  and  then  into  the  river. 

Of  the  three  wheel  cases,  two  are  12  feet  each  in  diameter  and  the 
other  has  a  diameter  of  five  feet.  Water  is  admitted  to  these  wheel 
cases  by  gates  at  the  fore-bay  wall,  which  are  operated  by  a  5  hp  in- 
duction motor  located  in  the  gate-house  at  the  top  of  the  wall. 
Each  of  the  two  12-foot  wheel  cases  contains  three  Rodney  Hunt 
turbines,  39  inches  in  diameter,  operating  at  180  r.  p.  m  and  rated 
at  1,000  h  p  for  the  group  of  three.  The  5-foot  wheel  case  contains  a 
pair  of  12-inch  wheels  of  the  make  just  named  that  operate  at  600 
r.  p.  m. 

Each  wheel  shaft  extends  through  a  water-tight  bushing  into  the 
generator  room,  and  the  shafts  of  the  larger  wheels  are  each  direct- 
connected  with  the  shaft  of  a  650  kw,  1,200  volt,  60  cycle,  three- 
phase,  revolving  magnet  alternator.  The  shaft  of  the  12-inch  wheels 
is  direct-connected  to  that  of  a  400-ampere,  125-volt  dynamo  used  as 
an  exciter.  Another  exciter  of  50  kw  at  125  volts,  four  pole,  is 
direct-connected  to  an  induction  motor  rated  at  75  horse  power,  440 
volts  and  600  r.  p.  m.  Each  of  the  three  sets  of  water  wheels  is 
regulated  in  speed  by  a  Lombard  governor  belted  to  the  shaft  of 
the  connected  dynamo.  A  2-hp  induction  motor  at  440  volts  drives  a 
rotary  pump,  used  to  keep  the  pits  under  the  generators  free  from 
water.  All  these  motors  are  three-phase,  6o-cycle,  and,  like  the  gen- 
erators and  exciters,  were  made  by  the  General  Electric  Company. 

The  switchboard  at  this  station  consists  of  six  marble  panels  each 
two  inches  thick  and  7  feet  S  inches  high,  exclusive  of  the  mounting 
frame,  the  total  length  of  board,  including  the  frame,  being  17  feet 
4  inches.  This  frame  is  of  wood  treated  with  chemicals  to  give  it 
slow-burning  properties.  Two  of  the  panels  are  devoted  to  the  ex- 
citing dynamos,  one  panel  to  the  induction  motors,  one  panel  to  each 
of  the  two  alternators,  and  one  panel  to  the  transmission  lines. 
Three-phase  current  at  11,000  volts,  generated  by  the  large  alterna- 
tors, is  transformed  to  440  volts  for  the  several  induction  motors 
about  the  station.     On  the  back   of  four  panels  of  the  board  are 


mounted  two  sets  of  bus  bars  containing  ihrcc  bars  each.  Hy 
means  of  oil  .switches  the  motor  transformers  may  be  connected  to 
either  set  of  bus  bars,  and  other  f)il  switches  perform  a  like  func- 
tion for  each  main  generator  and  for  each  transmission  line. 

I-'nergy  is  drawn  from  this  generating  station,  as  from  each  of  the 
ihrcc  other  water-power  plants,  for  both  lighting  and  traction  pur- 
poses. To  avoid  the  effect  of  fluctuating  traction  loads  on  the  voltage 
of  the  lighting  system,  the  plan  involving  double  sets  of  bus  bars  has 
been  carried  out  in  all  the  water-power  stations  and  at  the  sub- 
station. This  plan  enables  any  gfiicrator  or  any  transmission  line 
in  the  entire  system  to  be  operated  exclusively  for  either  lighting  or 
traction  work.  The  practice  is  to  devote  one  set  of  bus  bars,  as  the 
lower,  to  traction  loads  in  all  the  plants  alike,  reserving  the  other  set 
of  bus  bars  for  general  electrical  supply.  As  all  the  stations  and 
offices  of  the  lighting  and  fraction  system  are  connected  by  private 
telephone  lines,  the  person  in  charge  of  operation  can  shift  any  gen- 
erator or  transmission  line  from  one  class  of  work  to  the  other  at  any 
time.  The  switchboard  at  Garvin's  Falls  is  fully  provided  with  am- 
pere and  volt  meters,  but  carries  no  recording  wattmeters,  as  all  the 
energy  records  arc  made  at  the  sub-station. 

Two  three-phase  circuits  of  three  wires  each  connect  the  switch- 
board at  Garvin's  Falls  with  the  board  in  the  sub-station  at  Man- 
chester. Before  passing  out  of  the  generating  station  each  of  the  six 
wires  of  these  circuits  is  connected  to  an  automatic  oil  circuit-breaker 
and  to  a  series  of  four  3,000-volt  lightning  arresters.  The  two  trans- 
mission lines  leave  the  station  through  circular  openings  in  a  slate 
p.iiicl  set  into  the  brick  wall  behind  the  switchboard,  and  outside  of 
this  panel  they  are  attached  to  insulators  mounted  on  double  cross- 
arms,  w  hich  latter  are  supported  by  iron  brackets  extending  out  from 
the  face  of  the  wall. 

Between  the  Garvin's  Falls  plant  and  the  sub-station  in  Manchester, 
;i  distance  of  about  13.5  miles,  the  two  three-phase  lines  are  sup- 
ported on  744  chestnut  poles.  These  poles  are  for  the  most  part  33 
feet  each  in  length  and  have  tops  not  less  than  7  inches  in  diameter. 
Each  pole  is  regularly  fitted  with  two  crossarms,  one  below  the  other, 
for  the  transmission  lines,  but  at  all  sharp  angles  double  arms  are 
used,  giving  two  points  of  attachment  to  each  wire  per  pole.  Guy 
wires  are  attached  5  feet  below  the  lower  crossarms  and  to  stubs  set 
in  the  ground  or  to  ledges.  Guys  are  stranded  with  7  No.  12  wires. 
Crossarms  are  each  3J4  inches  by  5  inches  in  section,  of  white  pine, 
and  are  painted.  Each  arm  is  secured  to  its  pole  by  two  lag  screws. 
Pins  used  in  these  crossarms  are  of  oak,  ij4  inches  in  diameter  at  the 
part  w-hich  enters  the  arm  and  are  spaced  on  18-inch  centers.  Each 
pin  carries  a  triple  petticoat  glass  insulator  4-14  inches  in  height  from 
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its  lower  edge  to  its  top,  5  inches  in  diameter,  and  with  its  lower  out- 
side edge  1%  inches  above  the  top  of  its  crossarm.  The  transmission 
wires  are  tied  to  the  sides  of  these  insulators,  and  the  three  wires  of 
each  circuit  are  mounted  on  one  arm  per  pole.  Each  of  the  six 
wires  between  Garvin's  Falls  and  the  sub-station  at  Manchester  is  of 
bare,  solid,  soft-drawn  copper.  No.  single  o.  These  lines  operate  at 
about  11,000  volts,  three-phase. 

The  sub-station  at  Manchester,  with  its  equipment,  was  not  com- 
pleted at  the  time  of  the  above-named  issue  of  this  journal,  and  some 
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of  its  special  features  arc  now  worthy  of  further  notice.  The 
building  itself  is  one-story,  brick,  with  a  main  floor  of  concrete  sup- 
ported on  steel  beams,  and  these,  in  turn,  by  ten  brick  piers  each  16 
inches  square  and  by  the  foundation  walls.  Beneath  the  entire  main 
floor  is  a  cemented  air-tight  basement  6  feet  in  height.  Inside  the 
sub-station  at  the  main  floor  the  dimensions  are  41  by  72  feet,  and 
from  main  floor  to  the  lower  chord  of  roof  trusses  the  distance  is  14 
feet.  The  sub-station  is  lighted  by  windows  on  three  sides  and  by  two 
raised  skylights  in  the  roof,  each  of  wired  glass  about  10  by  14  feet, 
and  with  two  rows  of  side  windows. 

Along  three  sides  of  the  sub-station  a  series  of  slate  slabs  are  set 
into  the  brick  walls  between  granite  sills.  Each  of  these  slabs  is  two 
feet  wide  between  the  upper  and  lower  sill  and  is  1.5  inches  thick. 
Midway  between  the  granite  sills  each  slab  of  slate  has  three  circular 
openings  spaced  for  transmission  lines  18  inches  apart  and  for  dis- 
tribution lines  12  inches  apart,  in  a  horizontal  line,  and  each  opening 
5  inches  in  diameter.  These  circular  openings  have  their  centers  about 
14.7s  feet  above  the  main  floor  of  the  sub-station  and  a  somewhat  less 
distance  from  the  ground  outside.  Outside  of  and  about  two  feet  be- 
low the  circular  openings  in  the  slate  slabs  long  timber  crossarms  are 
mounted  on  iron  brackets  supported  by  the  brick  walls.  Along  these 
crossarms  pins  and  insulators  are  mounted  on  18  or  12  inch  centers  to 
carry  the  wires  that  pass  through  the  openings  in  the  slate.  About  18 
inches  below  the  center  of  the  circular  openings,  on  the  inside  of  the 
sub-station  wall,  a  row  of  insulators  is  arranged  to  receive  each  wire 


transformers,  it  passes  out  of  the  sub-station  by  way  of  the  windows  in 
the  skylights. 

Seven  transmission  circuits  containing  nineteen  wires  now  enter 
the  Manchester  sub-station,  as  follows :  Two  three-phase  circuits  from 
Garvin's  Falls,  13.5  miles  away,  made  up  of  six  No.  i/io  wires.  One 
three-phase  circuit  from  the  Ilooksett  water-power  station,  ten  miles 
away,  made  up  of  three  No.  2  wires.  Two  three-phase  circuits  from 
the  Gregg's  Falls  station,  six  miles  away,  made  up  of  three  No.  4  and 
three  No.  6  wires.  Two  tw-o-phase  circuits  from  the  station  at 
Kelley's  Falls,  three  miles  away,  made  up  of  four  wires.  These  nine- 
teen wires  are  all  of  solid,  bare  copper.  Each  of  the  three-phase  cir- 
cuits operates  at  10,000  to  11,000  volts,  and  the  two  phase  circuits  at 
6,000  volts.  All  of  these  transmission  circuits  enter  the  sub-station  at 
the  side  opposite  to  that  where  the  switchboard  is  located.  Along 
the  entire  length  of  the  wall  below  the  openings  where  the  transmis- 
sion lines  enter  five  horizontal  strips  of  fireproofed  oak  are  secured 
at  different  elevations  to  serve  as  supports  for  the  high  voltage  wires 
and  lightning  arresters.  Each  wire,  after  passing  through  a  S-inch 
opening  in  a  slate  slab  and  to  its  insulator  immediately  below  is  at- 
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after  it  passes  through  its  opening.  The  wires,  being  held  in  position 
by  the  insulators  both  inside  and  outside  of  the  sub-station,  do  not 
touch  the  slate  slabs  where  they  pass  through. 

At  one  side  of  the  sub-station  enter  the  2,000-volt,  three-phase  cir- 
cuits from  the  Brook  Street  steam  generating  station  nearby.  An- 
other side  of  the  sub-station  is  devoted  to  the  2,000-volt,  three-phase 
circuits  that  distribute  6o-cycle  current  for  commercial  lighting  and 
stationary  motor  service.  Through  the  row  of  circular  openings  along 
the  third  side  of  the  sub-station  come  the  transmission  lines. 

In  the  cement  floor  of  the  sub-station  there  are  27  rectangular  open- 
ings reaching  through  to  the  basement  and  each  25  by  30  inches.  Each 
of  these  openings  is  intended  for  an  air-blast  transformer  of  200  kw 
capacity  and  21  of  these  transformers  are  now  in  position,  giving  an 
aggregate  capacity  of  4,200  kw.  In  the  basement  are  located  two  lo-hp 
induction  motors  driving  a  fan  that  maintains  a  sufficient  air  pressure 
there  to  give  the  required  blast  through  the  transformers.  This  fan 
draws  air  through  a  metal  duct  which  terminates  in  a  hood  about  9 
feet  above  the  ground  on  the  outside  of  the  sub-station.  After  cold  air 
from  this  hood,  by  way  of  the  basement,  has  been  forced  through  the 


tached  to  a  series  of  lightning  arresters  behind  which  it  passes  on  to 
one  pole  of  an  oil  circuit-breaker. 

Each  wire  of  a  three-phase  circuit  is  connected  to  a  series  of  four 
3,000-volt  lightning  arresters,  and  each  wire  of  a  two-phase  circuit 
connects  with  a  series  of  two  3,000-volt  arresters.  For  each  three- 
phase  circuit  a  three-pole  hand-operated  oil  circuit-breaker  is  mounted 
just  below  the  lightning  arresters,  and  for  the  two-phase  circuits  one 
four-pole  hand-operated  oil  circuit-breaker  is  so  mounted.  The  sev- 
eral series  of  lightning  arresters  belonging  to  wires  of  the  same  cir- 
cuit are  mounted  on  center  lines  18  inches  apart,  and  between  adja- 
cent series  an  oak  barrier  i  inch  thick,  12  inches  wide  and  38  inches 
long,  is  placed.  After  leaving  its  oil  circuit-breaker  each  circuit 
passes  down  the  wall,  through  the  cement  floor  and  along  the  base- 
ment ceiling  to  the  point  where  its  group  of  transformers  is  located. 
Each  three-phase  circuit  is  connected  to  a  group  of  three  transformers 
arranged  delta  fashion  and  rated  at  200  kw  each,  or  600  kw  for  the 
group.  Each  two-phase  circuit  is  connected  with  a  group  of  two 
transformers  rated  at  200  kw  each,  or  400  kw  for  the  group.  Trans- 
formers on  the  three-phase  circuits  change  the  pressure  from  11,000 
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to  3,000  volts,  and  trnnsformers  on  the  two-phase  circuit!i  change 
their  current  from  6,000  to  2,000  volts  and  from  two  phase  to  three- 
phase. 

The  2,000-volt,  6o-cji-le,  three-phase  current  from  each  group  of 
transformers  passes  by  cables  along  the  bascmciil  ceiling  up  through 
the  floor  and  to  a  triple-pole  oil  switch  at  llic  .switchboard.  Energy 
from  the  transmission  lines  thus  passes  down  one  wall  of  the  sub-sta- 
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lion,  along  the  basement  ceiling,  and  up  to  the  switchboard  at  the 
opposite  wall.  This  switchboard,  which  is  40  feet  long  and  carries 
two  sets  of  three-phase  bus  bars,  was  described  at  some  length  in  the 
issue  of  Electrical  World  and  Engineer  above  named.  It  may  be 
again  stated  here  that  the  equipment  with  two  sets  of  three-phase 
bus  bars  on  the  sub-station  switchboard,  together  with  the  double  sets 
of  bus  bars  on  the  boards  at  the  water-power  stations,  makes  it  prac- 
ticable to  apply  any  generator  in  either  of  these  stations  to  general 
electrical  supply  or  to  the  traction  load. 

As  fully  noted  in  the  previous  description  of  the  Manchester  sys- 
tem, the  alternators  in  the  Brook  Street  station  are  either  driven  by 
engines  there  and  deliver  2,000-volt,  6o-cycle,  three-phase  current  to 
the  switchboard  in  the  sub-station,  or  else  one  or  more  of  these  alter- 
nators receives  current  from  this  switchboard,  operates  as  a  three- 
phase,  synchronous  motor  and  drives  the  600-volt  street  railway  gener- 
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FIG.    7. — SWITCHBOARD    IN    SUB-STATION,    MANCHESTER. 

ators  and  the  arc  dynamos  through  the  main  shaft  in  the  Brook  Street 
station.  Since  the  former  description  of  this  system  was  published  a 
SOO-kw,  600-voIt  railway  generator  has  been  added  to  the  equipment 
at  the  station  just  named,  in  such  a  way  that  an  interesting  motor 
generator  has  been  formed.  For  this  purpose  the  new  soo-kw  genera- 
tor was  provided  with  an  extended  base  at  the  pulley  end  and  this  ex- 
tension was  bolted  to  the  pulley  end  of  the  base  of  the  650-kw  2,000- 
volt,  6o-cycle,  three-phase  alternator  already  at  the  Brook  Street  sta- 
tion, the  joint  being  babbitted.  The  shafts  of  the  two  generators  thus 
brought  into  line  were  coupled  and  the  motor  generator  was  com- 


plete. Holh  of  these  generators  were  made  by  the  General  Electric 
Company  and  their  common  speed  is  360  r.  p.  m. 

When  there  is  enough  water  power  to  carry  all  or  a  part  of  the  trac- 
tion load  in  addition  to  the  commercial  service  and  street  lighting,  the 
6so-kw  allcrnator  operates  as  a  motor  with  current  from  the  sub- 
station and  drives  the  500-kw,  600-voU  street  railway  generator. 
When  water  power  is  lacking  the  motor  generator  is  driven  by  steam 
power  through  a  belt  connection  with  the  main  shaft  and  either  or 
both  of  the  machines  may  furnish  current.  The  total  floor  space 
taken  by  this  500  kw  motor  generator  is  25  feet  8)4  inches  by  10  feet 
8  inches. 

A  change  worthy  of  note  is  about  to  be  made  in  the  water  power  sta- 
tion at  Gregg's  Falls,  where  a  single  generator  of  1,200-kw  capacity 
is  direct-connected  to  a  horizontal  shaft  carrying  three  turbine  wheels 
each  27  inches  in  diameter  and  all  operating  at  327  r.  p.  m.  These 
wheels  are  mounted  in  a  case  at  the  end  of  a  penstock  10  feet  in 
diameter  and  a  second  penstock  of  c(|ual  size  enters  the  station,  but  is 
not  connected  with  any  wheels.  Willi  the  three  wheels  now  in  use  the 
i,200-kw  generator  will  deliver  only  a  little  more  than  two-thirds  of 
its  rated  capacity  and  it  is  the  intention  to  extend  the  idle  penstock 
to  a  wheel  case  at  the  free  end  of  the  generator  shaft,  and  in  this 
case  to  mount  two  more  27-inch  wheels.  The  shaft  of  these  two 
wheels  will  be  direct-connected  to  that  of  the  generator,  which  latter 
will  then  be  driven  by  five  direct-connected  wheels.  By  this  means 
the  entire  capacity  of  the  generator  can  be  obtained  at  the  speed  of 
327  r.  p.  m.  under  not  more  than  51  feet  head  of  water. 

Besides  the  sub-station  at  Manchester  the  system  under  considera- 
tion includes  another  sub-station  equipment  in  the  temporary  wooden 
building  at  Hooksett.  This  sub-station  at  Hooksett  is  devoted  en- 
tirely to  the  supply  of  direct-current  at  about  600  volts  for  the  new 
electric  railway  line  between  Concord  and  Manchester.  The  Man- 
chester Traction,  Light  &  Power  Company  does  not  own  or  operate 
this  railway,  but  simply  furnishes  the  power  for  it  under  contract. 
Feeders  belonging  to  the  electric  railway  come  to  the  sub-station  and 
take  their  power  from  the  switchboard  there. 


FIG.  8.— I'.AlK  of    .main    switchboard,  MANCHESTER  SUB-STATION. 

At  this  Hooksett  sub-station,  located  ten  miles  from  the  sub- 
station in  Manchester,  energy  is  received  at  about  10,000  volts,  60- 
cycle,  three-phase,  and  is  transformed  to  about  380  volts,  three-phase, 
for  the  two  rotary  converters.  Energy  for  this  Hooksett  sub-station 
may  be  derived  from  any  generating  plant  of  the  Manchester  system 
except  the  Hooksett  by  way  of  the  Manchester  sub-station  and  the 
transmission  line  between  Manchester  and  the  water-power  plant  at 
Hooksett.  Ordinarily,  however,  the  Hooksett  sub-station  derives  its 
energy  from  the  water-power  station  close  by.  A  branch  from  the 
transmission  line  between  Garvin's  Falls  and  Manchester  is  carried 
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across  the  Merrimac  River  at  Hooksctt  to  the  sub-station  there,  so 
that  the  transformers  and  rotary  converters  there  may  draw  energy 
directly  from  the  Garvin's  Falls  station. 

The  equipment  at  the  Hooksctt  sub-station  includes  three  trans- 
formers of  2S0-kvv  each,  and  two  rotary  converters,  each  with  a 
capacity  of  300  kw  at  600  volts  and  600  r.  p.  m.  These  converters 
work  at  60  cycles  per  second  and  the  number  of  poles  in  each  is 
therefore  twelve.  The  sub-station  also  contains  a  four-panel  switch- 
board of  blue  marble  devoted  to  the  two  rotary  converters  and  the 
railway  feeders.  This  transforming  and  converting  equipment  is  of 
Westinghouse   make. 

From  the  Brook  Street  station  in  Manchester  the  entire  electric 
railway  system  of  that  city  is  operated  with  energy  from  steam  or 
water  power,  according  to  the  supply  of  the  latter.  This  railway 
includes  36  miles  of  single  track,  extending  in  one  direction  to  a  dis- 
tance of  nine  miles  from  the  sub-station.  Included  in  these  tracks  are 
56,  60  and  70-pound  T-rails,  and  go-pound  girder  rails,  all  laid  on  ties 
spaced  two  feet  apart  and  ballasted  with  one  foot  of  gravel.  Rolling 
stock  includes  84  open  and  closed  cars,  each  of  which  is  36  feet  7 
inches  over  all.  Each  closed  car  is  25  feet  long  inside,  and  each  open 
car  has  13  benches.  All  car  motors  are  of  General  Electric  make 
and  rated  at  40  hp  each.  Cars  used  only  within  the  city  limits  have 
two  motors  each,  one  on  each  truck,  and  suburban  cars  have  four 
motors.  Included  in  the  equipment  are  six  single-truck  snow  plows 
and  one  rotary  plow.     This  latter  has  four  motors  of  40  hp  each 


FIG.     9. — ROTARY     CONVERTERS,     HOOKSETT     SUB-STATION. 

for  traction,  and  two  40-hp  motors  that  can  be  worked  with  series- 
parallel  connections  on  the  fan  at  either  end  of  the  plow. 

About  75  stationary  motors,  with  an  aggregate  capacity  of  i.SOO 
horse  power,  are  connected  to  the  distribution  lines  of  the  Manchester 
company.  The  smaller  portion  of  this  power  is  drawn  from  the 
continuous-current  generators  of  i6o-kw  total  capacity  for  stationary 
motors,  at  the  Brook  Street  station.  The  greater  part  of  this  station- 
ary motor  service  is  derived  from  the  2,000-voIt,  60-cycIe,  three-phase 
lines  that  radiate  from  the  sub-station.  Among  these  motors  there 
are  in  use  at  the  Manchester  Mills  four  of  75  hp  each  at  2,250  volts ; 
two  motors  of  200  hp  each,  and  one  motor  of  30  hp. 

All  of  the  motors  supplied  with  the  three-phase  current  are  of  the 
induction  type  and  General  Electric  make,  and  the  usual  voltages  are 
no,  220  and  550.  About  40,000  incandescent  lamps  of  i6-cp  are  con- 
nected to  the  three-phase  lines,  lamps  and  motors  being  supplied 
from  the  same  mains  in  many  cases.  The  large  motor  load  at  the 
Manchester  Mills  has  a  special  feeder  from  the  sub-station.  Con- 
nected to  the  2,000-volt  lines  are  731  service  transformers  with  an 
aggregate  capacity  of  2,679  kw.  The  secondary  voltage  of  these  trans- 
formers, where  used  for  incandescent  lighting,  is  112. 

Gas  sells  in  Manchester  at  $1.25  per  1,000  cubic  feet.  The  large 
lighting  load  connected  to  the  electric  system  at  Manchester,  as  well 
as  the  still  larger  load  of  stationary  motors,  seem  to  be  a  result,  in 
large  measure,  of  its  utilization  of  water  power.  The  main  business 
section  of  Manchester  occupies  a  space  nearly  two  miles  long  on  the 


river  bank,  between  Webster  Street  on  the  north  and  Hayward 
Street  on  the  south,  and  extends  east  from  the  river  about  one  mile 
to  Wilson  Street.  Near  the  river  bank  and  about  0.4  of  a  mile  below 
Webster  Street  the  sub-station  of  the  electric  system  is  located. 
Much  the  greater  part  of  the  commercial  load  of  lamps  and  motors 
is  within  a  radius  of  one  mile  from  this  sub-station.  Under  these  con- 
ditions the  sub-station  serves  as  the  main  center  of  distribution  for 
the  2,000-volt,  three-phase  service  to  lamps  and  motors,  and  three-wire 
circuits  extend  from  this  sub-station  to  every  part  of  the  area  named. 
Five  of  these  2,000-volt  circuits,  composed  of  three  No.  2/0  wires 
each,  leave  the  sub-station  and  branches  of  smaller  wires  are  con- 
nected with  these  main  circuits  at  frequent  intervals.  The  greatest 
length  of  any  2/0  circuit  is  about  two  miles.  Of  the  three-wire 
branches  leaving  the  No.  2/0  mains,  one  branch  is  No.  i/o,  five  are 
No.  2,  two  are  No.  4,  three  are  No.  6,  and  there  are  a  large  number  of 
smaller  branches.  In  that  part  of  the  city  where  the  commercial 
loads  are  the  heaviest  there  are  several  distinct  circuits,  each  running 
directly  back  to  the  sub-station. 


Excitation  of  Asynchronous  Generators  by  Means 
of  Static  Condensance. 


By  A.  S.  McAllister. 

THE  fact  that  an  induction  motor  when  driven  above  synchron- 
ism is  capable  of  reversing  its  usual  function  as  an  electro- 
mechanical converter,  and  thus  of  transforming  mechanical 
into  electrical  energy,  and  thereby  restoring  power  to  the  supply 
system,  has  been  known  almost  from  the  beginning  of  the  existence 
of  the  motor  itself.  This  characteristic  of  the  machine  has  been 
frequently  availed  of  upon  mountain  roads,  where  in  descending  the 
primary  circuit  of  the  motor  is  connected  directly  to  the  trolley 
line  and  the  speed  of  the  rotor  held  practically  constant  at  a  few 
per  cent  above  synchronism,  or  increased  to  any  desired  value  by 
the  insertion  of  resistance  in  the  secondary  circuit.  Where  the  sys- 
tem of  tandem  speed  control  of  two  similar  motors  is  used,  a 
braking  and  energy-restoring  effect  may  be  produced,  even  upon' 
level  roads,  by  placing  the  motors  in  tandem  connection  while  they 
are  yet  traveling  at  a  speed  between  one-half  and  full  synchronism^ 
and  the  rate  of  retardation  may  be  rendered  quite  uniform  by  ju- 
dicious use  of  the  starting  resistance.  The  same  remarks  obvious- 
ly apply  when  the  speed  control  is  obtained  by  change  in  the  num- 
ber of  magnetic  poles  of  a  single  motor. 

When  its  rotor  is  driven  above  synchronous  speed,  an  induction 
motor  operates  as  an  alternating-current  generator,  but  it  possesses 
a  few  properties  distinctly  different  from  those  of  the  well-known 
alternator.  If  the  frequency  of  the  supply  be  constant,  then,  in- 
order  that  the  machine  carry  more  load,  it  is  necessary  that  the 
speed  of  the  rotor  be  increased.  Conversely,  if  the  rotor  travet 
at  a  constant  speed,  the  frequency  will  decrease  as  the  load  in- 
creases. Thus  the  product  of  the  number  of  magnetic  poles  by  the 
rotor  speed,  in  each  case,  gives  a  value  greater  than  the  number  of 
alternations,  the  difference  being  due  to  the  relative  motion  of  the 
secondary  conductors  with  reference  to  the  primary  magnetism, 
that  is  to  say,  to  the  slip  above  synchronism. 

Such  an  asynchronous  generator  may  be  operated  in  parallel" 
with  synchronous  alternators,  in  which  case  the  amount  of  load" 
which  it  will  assume  will  depend  only  upon  the  relative  speed  of 
its  prime  mover  and  that  of  the  alternators.  It  possesses  no  ten- 
dency to  hunt,  and  it  may  be  thrown  upon  the  system  without  be- 
ing first  brought  into  exact  synchronism.  When  thus  operated  it* 
exciting  current  is  obtained  from  the  synchronous  alternators  while 
it  supplies  energy  current  to  the  line. 

Since  at  a  given  frequency  the  exciting  current  to  produce  a 
constant  e.  m.  f.  has  a  definite  fixed  value,  depending  only  on  the 
number  and  distribution  of  the  primary  windings  and  the  reluc- 
tance of  the  path  of  the  magnetic  flux,  the  power-factor  of  operation 
of  the  generator  varies  only  with  the  change  in  the  energy  com- 
ponent of  current  which  it  supplies  to  the  line  and,  therefore,  for 
each  load  on  the  machine  there  is  a  corresponding  unalterable 
power-factor,  or  briefly,  the  power-factor  of  the  asynchronous  gen- 
erator is  unaffected  by  that  of  the  load  on  the  system.  Any  demand 
for  wattless  lagging  or  leading  current  must  be  met  by  a  flow  of 
quadrature  current  from  the  synchronous  alternators. 

It  is  possible  to  operate  a  number  of  asynchronous  generators  ii> 
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jiarallcl  witli  a  single  syiicliruiious  ultcrnator,  the  last  inachiiie  be- 
ing used  to  regulate  the  e.  ni.  f.  supply  the  wattless  currents,  and 
if  need  be  to  assist  in  carryiiiR  the  load. 

In  the  operation  of  the  equipment  as  suggested  above,  it  is  not 
necessary  that  any  mechanical  power  whatever  be  supplied  to  the 
synchronous  alternator,  except  such  as  is  needed  to  bring  it  initial- 
ly to  approximate  full  specil,  Wlic-n  the  machines  arc  once  in  opera- 
tion, the  source  of  mechanical  energy  may  be  cut  off  from  the  syn- 
chronous alternator,  and  it  will  continue  to  be  driven  as  a  motor, 
having  a  speed  synchronous  with  reference  to  the  alternations  of 
the  system,  but  slislitly  less  than  that  corresponding  to  the  speed 
of  the  asynchronous  generators.  Tlic  c.  m.  f.  of  the  asynchronous 
generator*  is  determined  by  the  field  excitation  of  this  motor,  while 
the  freiiucncy  depends  upon  the  speed  of  the  generators  and  the 
relative  slip  due  to  any  load  on  the  system.  The  motor  may  con- 
veniently be  a  rotary  converter  and  thus  serve  to  supply  its  own 
field  exciting  current,  and  it  may  be  loaded  mccliaiiically  at  the 
pulley  or  electrically  at  the  commutator. 

The  equipment  as  here  described  will  supply  energy  to  any  class 
of  load ;  the  power  component  of  current  coming  from  the  genera- 
tors while  the  quadrature  component  is  obtained  from  the  syn- 
chronous motor.  Asynchronous  generators  may  be  placed  in  ser- 
vice without  the  necessity  of  first  getting  them  in  step  with  the  sys- 
tem, and  induction  motors  may  be  operated  from  the  system  by 
methods  common  with  such  machines.  Additional  synchronous 
motors    or    rotary    converters,    however,    nnist    be    generating    the 
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proper  e.  m.  f.  and  be  in  step  before  being  thrown  upon  the  system. 

It  is  an  interesting  fact  that  static  condensance  may  be  substi- 
tuted for  the  synchronous  motor  as  a  source  of  exciting  current 
for  the  asynchronous  generator. 

The  performance  of  an  asynchronous  alternator  with  condenser 
•e.xcitation  is  strikingly  similar  in  many  respects  to  that  of  the  fa- 
miliar shunt  wound  direct-current  generator. 

Assume,  for  purpose  of  illustration,  an  asynchronous  generator 
which  requires  an  exciting  current  of  /  amperes  when  the  terminal 
e.  m.  f.  is  E  and  speed  is  such  as  to  give  an  electrical  angular  ve- 
locity of  "  Now,  if  there  be  shunted  across  the  terminals  a  con- 
denser of  capacity  C,  such  that    C  =  — 

then,  when  the  source  of  external  excitation  Js  removed,  there  will 
be  at  first  a  slight  drop  in  current  below  value  of  /,  which  lessened 
current  will  cause  to  be  generated  an  e.  m.  f.  slightly  less  than  E, 
and  there  will  flow  a  correspondingly  less  current  in  the  condenser, 
and  so  on.  If,  however,  as  the  exciting  current  decreases,  the 
permeability  of  the  cores  increases  sufficiently,  the  e.  m.  f.  will  not 
be  reduced  to  zero  value,  since  a  considerable  decrease  in  exciting 
-current  need  not  produce  a  corresponding  decrease  in  the  e.  m.  f. 
and  the  condenser  will  be  able  to  hold  the  excitation  up  to  prac- 
tically its  normal  value. 

If  at  the  moment  of  removing  the  source  of  external  excitation 
the  condenser  under  the  impressed  e.  m.  f.  across  its  terminals 
takes  more  than   sufficient   current  to   supply  the  excitation,  there 


will  be  at  once  a  rise  in  the  c.  ni.  f.  with  corresponding  increase  in 
current  and  con!ie(|uent  irureasc  in  c.  m.  f.  till  the  current  has  in- 
creased to  such  a  value  that  it  is  just  able  to  send  through  the 
reluctance  of  the  magnetic  path  suHicicnt  lines  to  generate  e.  m.  f. 
lo  sustain  that  value  of  current  through  the  condenser.  Or,  such 
a  generator  will  excite  itself  exactly  similarly  to  a  direct-current 
shunt  generator. 

Its  behavior  concerning  change  of  speed  resembles  somewhat  that 
of  the  shunt  machine.  Assume  that  at  the  chosen  angular  velocity, 
<•>,  the  generator  excites  itself  with  current  /  giving  e.  m.  £.  E. 
Now  let  the  speed  be  increased.  The  e.  m.  f.  will  increase  for  the 
same  value  of  field  excitation  and  the  increased  e.  m.  f.  will  cause 
a  corresponding  increase  in  exciting  current  with  accompanying 
increase  in  e.  m.  f.,  etc.,  just  as  wilii  a  direct-current  shunt  genera- 
tor. The  effect,  however,  is  much  more  pronounced  with  the  al- 
tcrnating-curri-iu  machine,  since  at  any  certain  value  of  c.  m.  f. 
more  current  will  be  drawn  by  the  condenser  at  a  higher  fre- 
ijuency  than  at  one  of  a  lower  value,  as  is  seen  from  the  equation, 
1-2'^CEf. 

Satisfactory  performance  of  a  generator  thus  excited  demands 
that  the  field  cores  be  operated  at  a  high  magnetic  density,  under 
which  condition  the  e.  m.  f.  will  vary  at  a  rate  somewhat  greater 
than  the  first  power  of  the  speed.  Under  any  given  condition  of 
service,  the  e.  m.  f.  may  be  adjusted  by  changing  the  effective  con- 
densance in  the  circuit.  This  may  be  accomplished  by  the  insertion 
of  condensance,  resistance  or  reactance  in  series  in  the  exciting 
current  circuit  or  by  the  use  of  condensance  or  reactance  across 
the  terminals  of  the  generator. 

The  statements  here  made  have  been  fully  verified  by  tests  upon 
commercial  induction  motors  with  squirrel-cage  secondary  windings. 

The  almost  inappreciable  remnant  magnetism  in  the  ring  cores  of 
an  asynchronous  generator  may  render  necessary  the  introduction 
of  external  ;e.\]citation  before  the  machine  will  generate.  The 
"priming"  may  be  done  with  a  current  of  any  frequency  and  of 
practically  any  value,  and  it  is  possible  to  employ  a  static  charge 
in  the  condenser  as  a  source  of  initial  excitation.  Tests  have 
proved  that  when  the  speed  is  above  a  certain  critical  value,  depend- 
ing upon  the  amount  of  condensance  in  circuit,  the  generator  will 
build  up  instantly  to  normal  e.  m.  f.  without  "priming." 

The  external  characteristic  of  an  asynchronous  generator  with 
condenser  excitation,  under  non-inductive  load,  is  quite  similar 
to  that  of  a  shunt-wound  generator  with  constant  value  of  resist- 
ance in  the  field-current  circuit.  Since  even  a  non-inductive  resist- 
ance drop  of  e.  m.  f.  in  the  generator  windings  under  load  current 
causes  a  slight  decrease  of  the  current  in  the  exciter  circuit  under 
the  lessened  terminal  e.  m.  f.,  the  best  regulation  is  obtained  when 
the  condenser  is  connected  across  one  set  of  windings  and  the  load 
placed  across  an  independent  set. 

With  the  familiar  synchronous  alternator  a  lagging  load  current 
tends  to  decrease  the  terminal  e.  m.  f.  while  a  leading  current  has 
the  opposite  effect.  An  exactly  similar  state  of  affairs  exists  with 
a  self-excited  asynchronous  generator.  In  this  case,  however,  the 
effect  is  cumulative,  since  any  change  in  the  terminal  e.  m.  f. 
causes  a  variation  of  the  current  in  the  condenser  exciter  and  the 
field  magnetism  must  adjust  itself  to  a  correspondingly  altered 
valve.  The  effect  of  the  wattless  currents  upon  the  termdnal 
e.  m.  f.  may  be  compensated  for  by  the  use  of  series  transformers 
carrying  the  load  current,  and  so  connected  as  to  decrease  the 
e.  m.  f.  at  the  condenser  terminals  with  leading  current,  and  to 
increase  the  e.  m.  f.  with  lagging  current. 


Telegraphy  in  Persia. 


In  a  communication  from  the  U.  S.  Consulate  at  Teheran,  Persia, 
we  are  informed  that  the  telegraph  administration  in  Persia  is 
farmed  by  one  family ;  i.  e.,  they  pay  the  Government,  which  owns  the 
lines,  a  rent  of  about  $30,000  a  year.  From  the  excess,  they  pay  the 
expenses  of  operation,  and  the  ultimate  balance  is  their  own  profit 
The  head  of  the  family  is  the  Mukhder-ed-DowIah.  The  telephone 
lines  and  operation  are  in  the  hands  of  a  company-partnership  of 
Belgians  and  Russians,  which  goes  by  the  name  of  the  Societe 
Anonyme  de  Chemin  de  Fers  et  Tramways  en  Perse.  The  Belgian 
address  is  No.  4  Rue  de  Quatre  Bras,  Brussels,  and  the  Russian  ad- 
dress is  87  Boulevard  Tcherskoi,  Moscow. 
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Oerlikon  Induction  Motor  With  Four  Speed  Variations. 


By  Hans  Behr. 

THE  Oerlikon  Company,  as  is  well  known,  built  induction  motors 
as  far  back  as  1893,  in  which  the  number  of  poles  could  be 
varied  by  means  of  a  switch,  the  binding  posts  of  the  latter 
being  connected  to  the  various  windings  of  the  induced  winding.  The 
switching  was  quite  simple  when  the  ratio  of  the  number  of  poles 
was  chosen  as  1:2,  and  for  that  reason  motors  were  principally  con- 
structed which  permitted  of  this  speed  ratio.  These  motors  em- 
ployed a  Gramme  ring  winding,  which  type,  as  is  well  known,  is 
divisable  into  any  desired  number  of  poles.  The  Gramme  ring 
winding  and  the  scheme  of  connection  are  shown  in  Figs,  i  and  2.  A 
large  number  of  the  switches  shown  in  Fig.  i  were  built  in  1894, 
the  year  in  which  the  original  drawing  was  made.  According  to  this 
method  of  connection,  the  motor  winding  must  be  divided  into  6 
groups  of  coils  if  it  is  desired  to  change  from  2  to  4  poles,  and  into 
2x6  groups,  if  it  is  desired  to  change  from  4  to  8  poles,  the  system 
then  being  considered  as  being  composed  of  two  systems  each  of 
2  and  4  poles  grouped  behind  each  other,  etc.    These  six  groups  of 
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same  slots  of  the  inducing,  and  at  times  even  into  the  induced, 
system,  two  coils  separated  from  each  other,  one  being  intended  for 
the  first  number  of  poles  and  the  other  for  the  second.  This  method 
has  the  advantage  that  any  number  of  poles  may  be  chosen,  and 
that  the  proportioning  of  the  windings  for  the  different  number  of 
poles  may  be  entirely  independent  of  each  other,  which  is  of  great 
value  when  the  output  of  a  motor  with  a  certain  number  of  poles 
should  be  entirely  different  than  when  it  has  a  different  number  of 
poles.  Thus,  for  example,  ventilators  driven  at  a  small  speed  require 
much  less  torque  than  when  driven  at  a  higher  sp;ed ;  and  vice  versa, 
machine  tools  driven  at  a  small  speed  usually  require  greater  torque 
than  if  they  were  driven  at  a  high  speed.  In  that  case  the  one  winding 
may  be  made  smaller  than  the  other,  which  latter  may  be  called  the 
main  winding.  The  disadvantage  lies  in  the  fact  that  it  is  necessary 
to  construct  these  motors  with  special  slots  in  order  to  have  sufficient 
room  for  the  two  coils. 

The  pole  switch  has  the  simple  form  of  the  ordinary  three-pole 
switches,  one  of  which  cuts  in  or  out  the  winding  of  the  one  set 
ef  poles,  and  the  other  the  winding  of  the  second  set  of  poles.  The 
total  motor  winding  has  five  binding  posts  for  two  different  sets  of 
poles,  and  two  ends  of  the  separate  windings  are  connected  to- 
gether. By  using  five  collector  rings,  the  two  windings  of  the 
induced  system  can  be  used  for  either  the  one  or  the  other  number 
of  poles.  In  some  cases  the  induced  part  of  the  motor  was  so  ar- 
ranged that  the  windings  were  connected  to  three  common  collector 
rings,  and  by  means  of  a  short-circuiting  device  '.he  three  free  ends 


Fig,    I. — Switches    and   Connections,    Induction    Motor. 

coils  are  connected  by  means  of  three  permanent  connections,  two 
coils  to  each  phase,  so  as  to  form  three-phase  groups,  and  three  wires 
lead  from  each  of  these  groups,  nine  in  all,  to  the  switch.  By  means 
of  this  switch  the  windings  of  the  two  groups  of  coils,  apportioned 
to  one  phase,  are  connected  in  series  if  a  four-pole  field  is  wanted, 
and  in  parallel  if  a  two-pole  field  is  desired;  in  the  latter  case 
any  two  adjacent  coils  have  a  phase  difference  with  respect  to  mag- 
netomotive force  of  60°,  and  120  °  for  the  four-pole  field.  It  must 
be  evident  that  by  means  of  this  switching  system  the  magnetizing 
current  remains  about  the  same,  whether  the  field  is  a  two-pole  or 
a  four-pole  one ;  also,  that  the  stray  field  coefficient  of  the  two-pole 
winding  is  about  one-half  as  great  as  the  coefficient  of  the  four- 
pole  winding,  and  that  the  capacity  of  the  two-pole  motor  is  almost 
twice  as  great  as  that  of  the  four-pole  motor;  thus  the  torque  of 
the  two  motors  remains  nearly  constant,  while  the  output  in  relation 
to  the  speed  becomes  greater. 

During  the  past  few  years,  however,  the  drum  winding  has  been 
almost  universally  adopted  for  induction  motors,  and  the  commercial 
as  well  as  the  magnetic  and  electrical  advantages  of  this  winding 
are  well  known.  The  method  adopted  in  1897  by  the  Oerlikon  Com- 
pany for  varying  the  poles  of  motors  having  a  Gramme  winding,  was 
changed  in  the  new  motors  with  a  drum  winding  by  laying  into  the 


were  connected  to  the  neutral  point 
of  the  star,  either  for  the  one  or  the 
other  w  inding.  In  the  simplest  form, 
the  winding  portion  of  the  motors 
with  two  sets  of  poles  was  con- 
structed with  two  separate  windings, 
which  were  connected  in  parallel  with, 
however,  three  common  collector 
rings.  The  two  induced  windings 
only  act  on  each  other  when  the  wind- 
ing is  properly  proportioned  and  when 
the  motor  is  not  running,  by  increas- 
ing the  magnetizing  current.  At  nor- 
mal speed  with  one  of  the  two  sets  of 
poles,  the  influence  of  the  parallel 
connection  of  the  two  windings  is  lost 
entirely,  because  the  collector  rings  are  short-circuited. 

Attempts  were  made  to  wind  the  drums  of  induction  motors  sim- 
ilar to  the  windings  of  the  rings,  but  these  were  futile,  because  with 
the  normal  drum  winding  intended  for  a  definite  number  of  poles 
the  coils  have  a  mean  normal  advance  which  embraces  a  pole  division 
corresponding  to  this  number  of  poles,  and  because  this  system  of 
winding  causes  an  enormous  stray  field  for  one-half  as  great  a 
number  of  poles  with  twice  the  pole  division.  Such  motors  in 
which  the  common  drum  winding  was  altered  to  meet  the  pole  ratio 
1:2,  as  shown  in  Fig.  i,  were  very  inefiicient  for  a  smaller  number 
of  poles,  and  the  starting  at  this  ratio  was  very  unsatisfactory  when 
motors  with  short-circuited  armatures  were  used. 

After  a  long  series  of  experiments,  the  Oerlikon  Company  have 
succeeded  in  devising  a  drum  winding  in  which  the  above-mentioned 
disadvantages  are  not  present,  and  the  motors  show  as  good  eco- 
nomical results  as  those  wound  for  only  one  set  of  poles.  This  wind- 
ing is  divided  into  6x7  coils,  similar  to  the  old  type  of  ring  winding, 
in  which  />  is  the  smallest  number  of  pairs  of  poles  which  can  be 
formed.  These  coils  are  operated  by  the  same  switch  spoken  of 
above  for  the  pairs  of  />  and  2  />,  by  connecting  two  rows  of  coils 
for  each  phase  in  parallel  for  f>  pole  pairs  and  in  series  for  2  p  pole 
pairs.    This  method  of  connection,  as  shown  above,  results  in  motors 
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witli  constant  tori|iic.  The  number  of  motor  tciniinuls  iii  at  least 
»ix.  It  will  be  seen  by  reference  to  the  diagram  that  by  simply  ex- 
changing the  ends  of  the  winding,  which  all  lend  to  the  neutral  point, 
with  those  connected  to  the  outside  circuit,  three  terminal  posts  can 


FIG.    2. — C.R.\MME    RING    WINDING    AND    CONNECTIONS. 

be  abolished.     In  Fig.  2  the  terminals  7,  8  and  9  are  permanently 
shcrt-circuifed   hy   each   other;   for  the   two-pole   c(  nncclion,   then, 


that  the  speed  changes  from  the  smallest  to  the  greatest  without 
ilianging  the  direction  of  rotation;  and  when  the  motor  is  stopped, 
the  tran.sitiun  from  each  greater  to  the  next  smaller  speed  is  autuinatic 
and  almost  instantaneous,  as  the  motor  which  has  been  changed  from 
a  smaller  to  a  larger  pole  number  acts  as  a  generator  and  sends 
current  into  the  .system,  until  a  speed  has  been  reached  which  cor- 
responds to  a  larger  number  of  poles.  In  general,  the  stray  field 
coefficient  is  at  least  twice  as  great  for  double  the  number  of  poles, 
in  consequence  of  which  the  starting  current  of  the  motor  with 
short-circuited  armature  with  double  the  number  of  poles,  reduced 
to  the  same  magnetizing  current,  is  half  as  large  as  it  is  at  a  higher 
speed.  This  brings  out  the  important  advantage,  that  the  motor 
starting  at  a  small  speed  requires  a  reduced  starting  current  com- 
pared with  (hat  re(|uircd  at  greater  speeds,  so  that  this  method  in 
the  case  of  short-circuited  armatures,  may  be  used  for  reducing  the 
starting  current. 

The  advantages  of  the  pole-switching  method  arc  particularly 
evident  in  the  case  of  induction  motors  which  have  to  be  frequently 
stopped  and  started,  as,  for  example,  motors  for  cranes  or  railroads, 
in  which  the  loss  of  energy  at  starting  plays  an  important  part.  It 
must  be  clear  that  with  a  given  power  and  using  starting  resistances 
in  the  induced  circuits,  the  loss  of  energy  in  the  starting  resistances 
can  be  reduced  to  one-quarter  or  one-half  by  increasing  the  number 
of  poles  during  the  starting  period,  according  to  whether  the  number 
of  poles  at  starting  is  four  times  or  double  that  of  the  normal 
minihcr.     The  economy  at  starting  can,  therefore,  be  made  equal  to- 
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Figs.  4,  5  and  6. — Diagrams  of  Connections. 


the  three  currents  enter  through  4,  5  and  6,  and  besides  the  end 
7,  8  and  9,  the  ends  i,  2  and  3  arc  also  short-circuited.  For  the  four- 
pole  connection  the  currents  enter  at  i,  2  and  3  and  the  terminals 
7.  8  and  9  are  retained  as  the  junction  point 

A  still  simpler  connection  was  devised  for  motors  which  are  to 
exert  less  power  at  high  speeds  than  at  low  speeds,  by  employing  in 
place  of  the  star  connection  of  the  six  coils,  the  delta  connection, 
in  which  all  six  coils  are  permanently  connected  in  series  for  two  as 
well  as  four  poles — in  fact  for  any  multiple  of  these  numbers — and 
the  currents  made  to  enter  at  i,  2  and  3  for  the  greater  number  of 
poles,  and  at  4,  5  and  6  for  the  smaller  number.  In  this  system,  the 
current  at  no  load  is  less  for  the  smaller  number  of  poles  than  for 
the  larger  number.    This  method  is  shown  in  Figs.  3,  4,  5  and  6. 

By  making  use  of  the  new  Oerlikon  method  of  drum  winding, 
the  designer  may  vary  the  magnetic  and  electrical  conditions  of  the 
motor  to  suit  either  the  one  or  the  other  number  of  poles,  by  closing 
the  winding  advance  of  the  separate  winding  elements  to  suit  the 
pole  division  of  the  one  or  the  other  number  of  poles.  Several  motors 
for  different  requirements  have  been  built  with  the  ratios  of  2:4, 
4:8,  6:12,  and  these  have  proven  the  simplicity  of  the  method. 

By  using  the  earlier  method  of  drum  winding  with  two  distinct 
windings,  it  is  very  easy  to  increase  the  number  of  speed  steps  to 
four,  without  increasing  the  number  of  terminals  to  an  imprac- 
ticable and  unmanageable  point.  For  motors  with  four  speed  steps 
there  are  2x6  terminals,  which  is  no  more  than  for  four  single 
motors.  The  motor  has  two  distinct  windings,  each  of  which  can  be 
connected  for  two  sets  of  poles  having  a  ratio  of  1:2.  The  switch 
for  this  purpose  is  a  combination  of  two  ordinary  three-pole  switches. 
This  small  number  of  terminals  and  contacts,  combined  with  the 
single  method  of  winding,  which  is  entirely  analogous  to  continuous- 
current  armature  windings,  may  be  called  the  main  features  of  the 
new  system.  The  direction  of  rotation  and  the  direction  of  the 
speed  steps  can  be  made  to  suit  any  particular  requirements.  The 
switch,  however,  is  very  simple  if  the  speed  steps  are  so  arranged 


any  series-parallel  connection  of  direct-current  motors,  by  MUfloying 
ordinary  types  of  motors. 


FIG.   3. — diagram   of   connections. 

To  demonstrate  the  utility  of  new  types  of  Oerlikon  induction 
motors,  several  illustrations  with  experimental  data  are  herewith 
presented.     In  Fig.  7  is  shown  the  first  motor  of  this  type,  which 
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was  built  for  experimental  purposes.  The  motor  is  of  the  ordinary 
Oerlikcn  type,  which  at  a  normal  speed  of  450  revolutions  at  50 
periods,  has  a  capacity  of  8  hp.  The  motor  weighs  about  '480  pounds 
and  has  an  armature  diameter  of  10  in.,  the  iron  having  a  width  of 
7  in. ;  the  external  diameter  is  6  in.  and  the  extreme  length  of  tiie 
motor  19  in.  The  slots  of  the  inducing  portiou  carry  the  separate 
windings,  one  of  which  is  intended  for  the  pole  numbers  12  and  6  and 
the  other  for  4  and  8.  The  winding  was  so  chosen  that  the  output 
of  the  motor  was  about  6  hp,  at  the  higher  speeds,  1,000  and  1,500, 
at  which  it  was  principally  run,  so  that  the  stray  field  and  current  at 
no  load  were  particularly  small  at  these  speeds.  The  rotor  also 
contained  two  separate  short-circuited  windings,  of  the  well-known 
Oerlikon  bare-wire  type. 

In  the  following  table  are  shown  the  various  values  of  the  effi- 
ciency at  full  load  and  half  load,  the  phase  shifting,  the  maximum 
torque  and  the  power  exerted  at  starting.  For  each  number  of  poles 
the  table  further  gives  these  values  after  a  three-hours'  run,  as  well 
as  the  temperature  increase. 

The  motor  is  now  used  for  the  operation  of  a  lathe,  and  by  using 
the  delta  connection  can  be  so  arranged  that  for  the  greatest  pole 


FIG.   7. — ESSENTIAL  PARTS   ORIGINAL   OERLIKON   INDUCTION    MOTOR. 

number  the  torque  is  decreased.    The  values  for  6  and  4  poles,  using 
the  delta  connection,  are  also  given  in  the  table: 

Speed    1,500  1,000  750  500  350 

E.M.P 130  130  130  130  130 

Current  at : 

No  load    4  2.3  1.8  i.s  i.s 

Full     "     25  25  25  25  25 

Shunt  current    at: 

No  load   0.12  0.21  0.29  0.3  0.8 

Full     "    0.06  0.12  0.18  0.3  0.6 

Otrtput  in  hp.  at: 

Full    load    2.9  3. IS  3.2  3.3  3.2 

Half     "       1.4  1.74  1.7s  1.75  1.7s 

Effioency  in  '"r  at: 

Full    load    66  72  73  74  73 

Half     "        59  7'  74$  76  74 

Temperature  rise  in  armature  after  2  hrs. 

at  full  load  in  closed  housing  in  °  C. .  50  ...  ...  ...  45 

The  modification  of  this  scheme  of  connection  for  single  and  two- 
phase  motors  may  be  easily  figured  out  from  the  foregoing,  as  the 
new  drum  winding  is  treated  the  same  as  a  ring  winding  having  the 
same  number  of  coils. 

In  comparing  the  induction  motor  with  pole  variation  with  a  direct- 


current  motor  with  shunt  regulation,  the  most  striking  difference 
in  the  methods  of  regulation  lies  in  the  fact  that  the  induction  motor 
operates  with  about  the  same  magnetic  flux  in  the  air  space  no  matter 
what  the  number  of  poles  may  be,  and  at  the  higher  speeds,  there- 
fore, will  insure  greater  output  and  higher  efficiency;  while  the  speed 
of  the  direct-current  motor  can  only  be  increased  by  decreasing  the 
magnetic  field,  which  makes  greater  output  and  higher  efficiency 
impossible.  In  the  method  of  operation  an  induction  motor  with 
two-pole  variations  would  correspond  to  a  direct-current  motor 
with  two  commutators  which  may  be  connected  in  series  or  parallel, 
or  a  combination  of  several  direct-current  motors.  These  two 
methods,  however,  would  entail  costly  and  complicated  construc- 
tions when  compared  to  the  shunt  regulation  and  pole  variation. 


Old  Time  Telegraphic  History. 


The  following  account  of  a  precious  telegraphic  collection  now 
at  Cornell  University  has  been  communicated  to  us  for  publication. 
As  might  be  expected  in  this  connection,  the  old  controversy  con- 
cerning the  invention  of  the  telegraph  crops  out,  but  it  does  not  ap- 
pear that  any  new  light  is  thrown  on  the  subject.  It  may  be  well 
to  recall  here  that  in  1895  the  Electrical  World,  with  a  view  to 
placing  on  record  in  a  complete  and  systematic  manner  the  evi- 
dence pro  and  con  relating  to  this  historic  controversy,  opened  its 
colurnns  to  representatives  of  the  Morse,  Vail  and  Henry  families, 
and  also  invited  contributions  to  the  subject  of  the  invention  of  the 
electromagnetic  telegraph  from  several  of  the  principal  telegraphic 
authorities  of  the  world.  The  result  was  a  series  of  articles,  ag- 
gregating sufficient  matter  to  fill  an  octavo  volume.  Mr.  Stephen 
Vail  maintained  the  claims  made  for  Alfred  Vail,  Mr.  Edward  Lind 
Morse  gave  testimony  for  Samuel  F.  B.  Morse,  and  Miss  Mary  A, 
Henry  set  forth  arguments  m  favor  of  Professor  Joseph  Henry. 
Other  contributors  to  the  discussion  were  the  late  Franklin  L. 
Pope,  Mr.  Francis  W.  Jones,  electrical  engineer  of  the  Postal  Tele- 
graph Company;  Herr  Adolph  Prasch,  engineer  of  the  German 
State  Telegraphs ;  Mr.  J.  J.  Fahie,  of  England,  historian  of  the  tele- 
graph, and  Mr.  A.  M.  Tanner,  of  Paris,  France,  well  known  as  an 
authority  with  respect  to  priority  of  inventions. 

The  discussion  was  closed  by  a  rejoinder  from  each  of  the  prin- 
cipal parties  to  the  controversy.  In  view  of  the  exceptional  com- 
petency of  the  several  participants  in  the  discussion,  their  command 
of  original  sources  of  information  and  the  thorough  manner  in 
which  every  issue  was  covered,  this  contribution  to  the  subject  may 
reasonably  be  considered  a  finality  as  a  record  of  evidence  an<i 
statement  and  criticism  of  claims.  The  following  editorial  sum- 
ming up  of  the  discussion  is  reprinted  from  the  Electrical  World  of 
December  28,  1895: 

"In  our  issue  of  last  week  the  series  of  articles  on  'The  Inven- 
tion of  the  Electromagnetic  Telegraph'  was  brought  to  a  close, 
thus  completing  what  may  be  truly  conr.idered  one  of  the  most 
valuable  contributions  yet  made  to  the  history  of  a  great  subject. 
What  conclusion  may  be  drawn  from  the  discussion  depends  en- 
tirely upon  what  meaning  is  given  to  the  word  'invention,'  as 
used  by  the  various  writers.  To  the  reader  of  the  series  it  is  need- 
less to  say  that  it  has  been  employed  in  a  number  of  senses,  which 
necessarily  follows  from  the  wide  scope  of  Morse's  activity  and 
the  many  elements  contained  in  the  telegraph.  The  title  of  the 
series  is  in  itself  somewhat  of  a  misnomer,  as  the  claim  for  Morse 
of  the  broad  title  of  'The  Father  of  the  Telegraph'  forms,  directly 
or  impliedly,  no  small  part  of  the  discussion.  The  various  matters 
considered,  in  fact,  include  the  conception  of  the  idea  of  the  trans- 
mission of  intelligence  by  electricity,  the  invention  of  the  first 
practical  apparatus  for  the  accomplishment  of  the  idea,  and  the 
relative  credit  to  be  assigned  for  the  various  elements  entering 
into  that  apparatus,  aside  from  its  special  mechanism. 

"Taking  up  the  latter  point  first,  it  would  seem  to  have  been 
somewhat  needlessly  introduced,  for  if  special  credit  is  conceded 
in  one  instance  it  can  be  claimed  in  endless  succession  in  others. 
Claims  for  participation  in  the  invention  of  the  telegraph  based 
merely  upon  the  inclusion  of  the  electromagnet  as  one  of  its 
parts  are  not  stronger  than  would  be  similar  claims  for  the  prim- 
ary battery  also  employed  by  Morse.  As  credit  for  the  battery 
would  have  to  be  apportioned  to  all  who  had  part  in  its  develop- 
ment, from  Volta  onward,  so  would  that  due  on  account  of  the 
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I'lcoiroiiiiiniii-i  li;i\o  to  lie  diviik-il  willi  Sti;rKcon,  ami  in  llic  same 
catcRory  wmilil  cnmc  oilier  clement*  of  the  apparalUM. 

"Sccundly,  as  td  the  priority  of  conception  of  the  idea  of  the 
transmission  of  intelligence  l>y  electricity,  it  is  scarcely  necessary 
lo  consider  at  IcnKlh  the  claims  made  for  Mor.sc  in  this  connec- 
tion. Ilerr  I'ctsch  <iiiotes  Wluatstonc  as  saying  in  l8j8,  that  he 
had  then  Kalhcrcd  the  names  of  Oj  claimants  to  the  invention  of 
the  eiccirumagnelic  telegraph.  Leaving;  aside,  however,  the 
nnmerons  early  specniations  on  the  subject,  it  is  to  be  noted  that 
SiininuTing,  in  1809,  actually  constructed  an  electric  tclcRraph, 
though  an  utterly  intpracticablc  one;  Ampere,  in  1820,  antl  Schil- 
ling, bclore  i8jj,  proposed  defmilc  forms  of  electromagnetic 
telegraphs,  though  impracticable  of  execution;  in  i8.)i  Henry  in 
America,  and  a  year  later.  Gauss  and  VVcbcr  in  Germany,  had  in 
operation  electromagnetic  sound  telegraphs  that  did  not  diflcr 
in  fundamental  princijilc  from  that  in  use  to-day,  though,  as  de- 
vised, impracticable  of  commercial  application.  The  claims  of 
Morse  date  from  the  year  of  the  latter  experiments,  but  it  was 
not  until  four  years  later  that  his  ideas  took  definite  shape,  which 
was  also  the  same  year  in  which  Cooke  took  the  Schilling  fcK- 
graph  to  England  in  order  to  develop  it.  In  1840  the  Cooke  ami 
Whcatstone  telegraph  was  first  operated,  and  is  to-day  largely 
\ised  in  Great  Hritain.  The  Morse  telegraph  was  first  commer- 
<Mally  operated  in  1844,  and  is  the  telegraph  of  to-day,  though  in 
a  modilicd  form  and  with  what  the  inventor  perhaps  consid- 
ered its  most  important  feature  omitted — the  writing  mechanism. 

"We  now  come  to  the  most  difficult  question  involved  in  the 
discussion — the  invention  of  the  apparatus  itself.  That  the  main 
principles  of  the  electromagnetic  writing  telegraph  as  completed 
were  the  conception  of  Morse  alone,  cannot,  we  believe,  be 
denied,  and  of  the  three  men  who  assisted  in  making  it  commer- 
cially practicable  two — Henry  and  Gale — never  claimed  to  have 
rendered  any  inventive  assistance,  their  services  having  consisted 
in  giving  advice  with  respect  to  scientific  details  having  no  con- 
nection with  the  system  considered  as  an  invention.  The  claims 
for  Alfred  \'ail  are,  however,  of  a  different  character,  relating,  as 
they  do,  to  the  invention  of  the  dot-and-dash  alphabet,  and  the 
design  in  great  part  of  the  operative  details  of  the  apparatus  as 
finally  commercially  perfected. 

"As  to  the  claim  with  respect  to  the  former,  it  was  bitterly 
repudiated  by  Morse.  Morse's  unquestioned  prior  invention  of 
an  ingenious  sign  code  for  the  same  purpose  is  presumptive  evi- 
dence in  his  favor;  the  alphabet  was  patented  in  Morse's  name, 
and  in  a  book  written  by  Vail  several  sentences  occur  which, 
unless  a  most  improbable  construction  is  placed  upon  their  mean- 
ing, specifically  indicate  Morse  as  the  inventor,  and  with  no  quali- 
fication implying  that  the  writer  had  any  share  in  the  invention. 
The  only  independent  evidence  against  this  is  the  testimony  of 
one  person,  and  rests  upon  his  recollection  a  half  century  later 
of  what  occurred  when  he  was  a  lad  of  fifteen.  As  to  the  part 
played  by  Vail  with  respect  to  the  mechanical  details  of  the  per- 
fected apparatus,  the  great  changes  introduced  after  he  became 
connected  with  the  matter  in  1837,  together  with  what  is  known 
to  have  been  his  skill  in  mechanism  and  the  acknowledgment  by 
Morse  himself  of  valuable  aid  received,  all  indicate  that  no  small 
measure  of  the  successful  execution  of  the  apparatus  was  due  to 
him.  It  is  possible  that  if  Vail  had  not  beea  called  in,  the  Morse 
telegraph  might  not  have  been  perfected  in  time  to  win  the  honor 
of  having  played  the  leading  part  in  converting  the  world  to  teleg- 
raphy, and  perhaps  might  even  have  been  perfected  independently 
of  Morse. 

"Giving  to  Alfred  Vail  the  largest  possible  meed  of  credit  does 
not,  however,  detract  from  the  honor  of  Morse  as  the  inventor 
of  the  essential  features  of  the  system,  for  were  credit  for  all  the 
details,  including  the  dry  stylus,  accorded  to  Vail,  Morse  would 
yet  occupy  a  similar  position  with  respect  to  electromagnetic 
telegraphy  that  Bell  does  to  telephony,  though,  of  course,  with  no 
such  exclusive  claims  for  originality.  Even  if  the  credit  due  to 
Morse  for  the  invention  of  the  system  of  telegraphy  with  which 
his  name  is  associated  were  restricted  to  the  minimum  fixed  by 
those  who  oppose  the  claims  made  for  him,  he  would  yet  stand 
out  the  greatest  figure  in  the  pages  of  telegraphic  history,  and,  it 
may  be  added,  though  perhaps  foreign  to  the  present  subject, 
always  remain  one  of  the  most  inspiring  examples  of  indomitable 
perseverance  in  the  championship  of  an  idea  that  America  has  yet 
produced." 


The  library  of  Cornell  University  has  recently  secured  by  pur- 
chase, with  income  from  the  Sage  endowment  fund,  uii  interesting 
collection  of  uriBinal  letters  and  documents  relating  lo  the  early 
history  of  llic  tclcgr.iph.  There  arc  five  quarto  manuscript  vol- 
umes and  a  si,xth  m>Iuiiic  of  printed  telegraph  blanks,  forms,  an- 
nouncements, etc.,  cnlilkd  "Did  Time  Telegraph  History,"  collect- 
ed by  Mr.  John  Horn,  of  Montreal.  The  arrangement  is  rather  un- 
systematic, but  with  about  250  portraits  and  biographical  sketches 
of  early  discoverers  and  experimenters  in  electricity,  including 
V'olta,  Galvani,  Mesmcr,  Whcatstone,  Ampere,  Ohm,  and  letters  of 
Morse,  Gale,  Vail,  l'"rcncli,  Rogers,  Wood,  Cornell,  Pell,  House, 
Hughes,  and  others,  the  collection  possesses  much  interest  and  rep- 
resents the  cxi)eiiditurc  of  considerable  lime  and  labor. 

Mr.  Horn  was  one  of  the  early  telegraph  operators  but  more 
lucrative  opportunities  led  him  to  devote  his  energies  to  other 
fields,  and  he  is  now  enjoying  the  reward  of  well  directed  activities. 
I  le  made  some  premature  ventures  into  the  field  of  journalism. 
in  1880  he  mailed  two  hundred  circulars  announcing  the  Canadian 
Iclcgrafih  Journal,  and  received  one  subscription  of  $1  for  six 
inoiiths,  when  he  concluded  that  "the  time  had  not  arrived  for  reg- 
ular publication  of  the  proposed  organ."  He  was  editor  of  the 
Canadian  Electrical  News,  published  at  Montreal  in  1884,  but  that 
l)apcr  lived  only  six  months. 

The  telegraphers  electrical  ball  was  a  great  event  in  New  York 
City  on  January  24,  1868.  Mr.  Horn  was  the  president.  The  dances 
were  announced  by  the  original  Morse  (or  Vail)  sounder,  now  in 
the  National  Museum  at  Washington,  in  a  language  mysterious  to 
all  but  telegraph  men.  On  this  occasion  the  electric  arc  light  was 
lirst  used  to  illuminate  a  ballroom.  The  battery  which  furnished 
the  current  weighed  a  ton,  and  several  days  were  required  to  pre- 
pare 'it  for  use.  Carbon  electrodes  were  used,  and  also  metal  elec- 
irodes  to  give  colored  lights  by  metallic  deflagration. 

Prof.  S.  F.  B.  Morse  was  born  in  1791  and  died  April  2,  1872. 
Whether  he  was  the  original  inventor  of  the  apparatus  which  bears 
his  name,  and  which  to-day  in  the  opinion  of  those  who  control  the 
telegraphic  comnutnication  of  this  country,  is  the  best  for  practical 
use.  Prof.  Morse  was  the  first  to  establish  a  commercial  line  in  this 
country.  The  story  is  that  the  invention  was  conceived  during  a 
\oyage  home  on  board  the  Sully  in  1832  and  resulted  from  conver- 
sations with  passengers  discussing  recent  discoveries  in  electricity. 

The  first  recording  apparatus  was  made  in  1835,  but  the  whole 
plan  of  a  telegraph  was  not  completed  until  1837.  It  was  operated 
over  two  or  three  miles  of  wire  at  Morristown,  and  this  is  the  story 
of  it  as  told  in  the  local  newspaper : 

"The  telegraph  consists  of  four  parts,  ist.  The  battery,  a  Cruik- 
shank  galvanic  trough  of  sixty  pairs  of  plates,  seven  by  eight  and 
a  half  inches  each.  2nd.  The  portrule,  an  instrument  which  regu- 
lates the  motion  of  the  rule.  The  rule  answers  to  the  stick  of  the 
[irinters,  and  in  it  the  type  representing  the  numbers  are  passed 
beneath  the  lever  which  closes  and  breaks  the  circuit.  3rd.  The 
register,  an  instrument  which  receives  and  records  the  numbers  sent 
by  the  portrule  from  any  distant  station.  4th.  A  dictionary  con- 
taining a  complete  vocabulary  of  all  the  words  in  the  English  lan- 
guage regularly  numbered.  The  communication  which  we  saw  made 
through  a  distance  of  two  miles  was  the  following  sentence:  'Rail- 
road cars  just  arrived,  345  passengers.'  These  words  were  put  into 
numbers  from  the  dictionary;  the  numbers  were  set  up  in  the  tele- 
graphic type  in  about  the  same  time  ordinarily  occupied  in  setting 
up  the  same  in  a  printing  office."  The  time  of  transmission  was 
about  half  a  minute. 

On  June  24th,  1838,  the  first  private  exhibition  was  made  in  the 
Geological  Cabinet  of  New  York  University,  Washington  Square. 
The  apparatus  at  that  time  was  entirely  different  from  that  used  on 
the  later  Morse  machine.  There  was  no  "Morse  Key"  and  the  re- 
corder was  a  mechanism  carrying  a  pencil  point  which  made  v-shaped 
marks  on  a  moving  strip  of  paper.  Only  numerals  could  be  sent, 
as  there  was  no  telegraph  alphabet  of  dots  and  dashes. 

On  the  24th  of  February,  1843,  the  Hon.  John  P.  Kennedy,  of 
Maryland,  moved  in  Congress  the  consideration  of  a  bill  to  appro- 
priate $80,000  to  be  expended  under  the  direction  of  the  Secretary 
of  the  Treasury  for  testing  the  merits  of  the  telegraph.  Hon.  Cave 
Johnson,  of  Tennessee,  moved  an  amendment  that  one-half  the  sum 
be  given  to  a  lecturer*  on  mesmerism  then  in  Washington,  for  trying 
experiments  on  mesmerism  under  direction  of  the  Secretary  of  the 
Treasury.  The  Hon.  J.  White,  of  Ohio,  ruled  the  amendment  in 
order  because  "it  would  require  a  scientific  analysis  to  determine 
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how  far  the  niagiielisni  of  niesnierism  was  analogous  to  that  to  be 
employed  in  telegraphs."  But  in  February  the  bill  passed  the  House 
89  to  83,  and  finally  in  the  Senate. 

When  the  first  line,  between  Washington  and  Baltimore,  was 
completed,  Miss  Annie  G.  Ellsworth,  the  daughter  of  the  Hon. 
Henry  L.  Ellsworth,  Commissioner  of  Patents,  who  communicated 
to  Prof.  Morse  the  news  of  the  passage  of  his  bill,  wrote  the  historic 
message,  "What  halh  God  wrought."  This  message  was  sent  by 
Prof.  Morse  from  Washington  at  8.45  A.  M.  on  Friday,  May  24,  1844. 

There  is  a  specimen  of  the  embossed  Morse  tape  preserved  in  these 
volumes,  part  of  a  message  sent  by  Prof.  Morse's  own  hand  from 
Secretary  of  the  Treasury  Bibb  to  Henry  J.  Rogers,  Assistant  Super- 
intendent of  United  States  Telegraph  Lines,  at  Baltimore,  April 
28,  1846. 

The  reading  of  telegraph  messages  by  sound  was  early  attained 
by  operators  in  this  country,  although  it  is  but  little  practised  in 
Europe  even  now.  The  Hon.  Elijah  Paine  suggested  to  Prof.  Morse 
the  use  of  an  organ  pipe.  Prof.  Morse  replied,  July  13th,  1844,  that 
the  idea  was  feasible  and  stated  that  he  had  already  used  two  bells 
of  different  tones  and  adds :  "Indeed,  I  now  often  read  by  the  sound 
of  the  lever  without  seeing  the  instrument." 

The  first  public  telegraph  office  in  the  United  States,  the  Morse 
line  being  regarded  as  experimental,  was  opened  by  Messrs.  Vail 
and  Reid  at  Philadelphia  in  November,  1845.  The  Magnetic  Tele- 
graph Company  was  the  first  commercial  company,  and  its  line 
between  Philadelphia  and  Washington  was  completed  in  June,  1846. 
Mr.  James  D.  Reid  was  the  first  General  Superintendent  of  Tele- 
graphs. 

Telegraph  business  was  apparently  not  conducted  with  any  greater 
speed  in  those  days  than  it  is  now,  for  as  one  glances  over  the  old 
copies  of  messages  written  by  Prof.  Morse,  many  of  them  are  em- 
bellished with  pen  sketches  of  cadaverous  heads  or  skulls.  The 
artist-professor  must  have  possessed  grewsome  humoristic  proclivi- 
ties, for  the  design  of  his  prank  can  only  suggest  "dead  head." 

An  original  letter  from  Prof.  Morse  to  Cyrus  W.  Field,  delegate 
to  the  Telegraphic  Convention  at  Rome,  in  1871,  contains  these 
words,  which  seem  worthy  to  be  recalled  : 

"Could  there  not  be  passed  in  the  Great  International  Convention 
some  resolution  to  the  effect  that  in  whatever  condition,  whether  of 
peace  or  war  between  nations,  the  telegraph  should  be  deemed  a 
sacred  thing,  to  be  by  common  consent  effectually  protected  both 
on  the  land  and  beneath  the  waters?" 

"In  the  interest  of  human  happiness,  of  that  'peace  on  earth'  which 
in  announcing  the  advent  of  the  Saviour,  the  angels  proclaimed  with 
'good  will  to  men,'  I  hope  that  the  convention  will  not  adjourn  with- 
out adopting  a  resolution  asking  of  the  nations  their  united  effective 
protection  to  this  great  agent  of  civilization." 

Prof.  Morse's  claims  to  honors  and  fame  as  inventor  of  the  electric 
telegraph  have  been  much  disputed,  and  these  volumes  contain  letters 
from  several  of  his  contemporaries  which  bear  strongly  upon  this 
•contention.  Dr.  Charles  T.  Jackson,  of  Boston,  a  man  of  high  attain- 
ments in  his  profession,  the  discoverer  of  the  anaesthetic  use  of  ether, 
and  a  geologist  of  note,  was  a  passenger  on  board  the  Sully  with 
Prof.  Morse.  In  a  number  of  letters  dating  from  1863  to  1872  he 
steadfastly  claims  that  Prof.  Morse  got  his  ideas  on  that  voyage  from 
him.  He  asserts  that  Prof.  Morse  copied  in  his  note  book  drawings 
made  by  himself,  and  that  while  he  was  bringing  over  an  electro- 
magnet with  two  batteries  and  1,000  yards  of  insulated  wire,  Prof. 
Morse  did  not  know  what  an  electro-magnet  was.  In  the  first  letter 
Prof.  Jackson  writes : 

"As  to  my  connection  with  the  invention  of  the  electro-magnet 
recording  telegraph  I  would  say  that  the  idea  of  the  plan  originated 
with  me  and  was  by  me  communicated  to  my  fellow  passenger, 
Samuel  F.  B.  Morse,  Esq.,  a  painter,  who  took  much  interest  in  it 
and  followed  me  up  pretty  closely  both  on  board  ship  and  after  my 
arrival  in  New  York.  *************** 
I  think  he  did  me  great  injustice,  but  still  I  have  always  been  willing 
to  allow  him  great  credit  for  his  mercantile  enterprise  in  getting  the 
government  to  help  him  to  test  the  invention  between  Baltimore 
and  Washington  and  for  causing  by  his  applications,  others  to  make 
improvements  upon  my  original  method ;  for  I  have  learned  that 
he  made  no  improvement  upon  it  himself.  Dr.  Gale,  Mr.  Vail  and 
some  instrument  makers  seem  to  have  effected  the  improvements  for 
him.  ************  Posterity,  I  hope,  will 
do  me  justice,  and  the  evidence  of  my  claims  is  in  print  here  and 
in  Europe.  I  am  sorry  for  Mr.  Morse,  for  'he  who  does  wrong  is 
in  the  end  the  greatest  sufferer.' " 


In  those  days  the  Atlantic  cable  project  had  few  friends  and  many 
enemies.  Dr.  Jackson  was  confident  concerning  a  proposal  which 
seems  rather  bold  even  in  these  days.  He  wrote :  "We  should  per- 
mit no  telegraph  between  here  and  England  except  through  the 
Empire  of  Russia,  and  that  is  by  far  the  most  practicable  and  is  sure 
to  be  completed  in  a  few  years." 

The  Hon.  Harrison  Gray  Dyar,  of  New  York,  is  said  to  have  been 
the  first  to  successfully  telegraph  legible  signals.  If  this  is  true, 
and  the  fact  seems  well  attested,  he  antedated  Prof.  Morse  by  nearly 
ten  years.  About  1826-7  he  was  engaged  with  others  projecting  a  line 
between  New  York  and  Philadelphia,  but  owing  to  difficulties  and 
annoyances  of  various  kinds,  he  abandoned  the  enterprise. 

In  a  letter  dated  January  17th,  1872,  replying  to  a  request  for  a 
statement  of  his  experimental  work  on  the  telegraph,  he  writes :  "I 
have  no  desire  to  be  presented  in  any  way  as  one  more  wishing  to 
claim  credit  of  any  kind  therefor." 

Rut  the  records  of  the  United  States  Supreme  Court  in  the  case 
of  the  Morse  partners  against  the  House  Telegraph  Company,  in- 
dicates that  Mr.  Dyar  is  deserving  of  recognition  ns  a  pioneer  in  this 
field.    The  record  reads : 

"But  the  most  surprising  discovery  on  the  subject  about  this  period 
was  by  Harrison  Gray  Dyar,  another  enterprising  American.  In 
1827  or  1828  he  is  proved  by  Cornwall  to  have  constructed  a  telegraph 
01;  Long  Island  at  the  race  course  by  wires  on  poles,  using  glass 
insulators.  Dr.  Bell  fortifies  this  statement,  having  seen  some  of 
his  wires  and  understood  its  operation  to  be  a  spark,  sent  from  one 
end  to  the  other,  which  made  a  mark  on  paper  prepared  by  some 
chemical  salts.    ********** 

"He  used  common  electricity  and  not  electro-magnetism,  and 
but  one  wire  which  operated  by  a  spark,  which,  after  going  through 
the  paper  chemically  prepared,  so  as  to  leave  a  red  mark  on  it, 
passed  into  the  ground  without  a  return  circuit." 

This  is  an  exceedingly  interesting  paragraph.  It  apparently  relates 
to  the  first  recorded  use  of  the  ground  return,  the  practicability  of 
which  is  supposed  to  have  been  originally  discovered  by  Steinheil 
in  1837.  It  is  also  remarkable  that  this  first  telegraph  line  should 
liave  been  operated  without  electro-magnets,  making  a  record  on 
chemical  tape,  because,  after  all  these  years,  this  is  precisely  the 
method,  only  recently  perfected,  however,  which  represents  the 
latest  development  of  telegraphy. 

Alfred  Vail  was  associated  with  Prof.  Morse  in  the  development  of 
his  apparatus  at  Morristown,  N.  J.,  and  later  on  the  Washington- 
Baltimore  line. 

The  original  recording  instrument  used  on  that  line  in  1844,  now 
in  the  National  Museum,  once  had  a  paper  attached  to  it  bearing  the 
following  inscription  signed  by  Alfred  Vail:  "This  lever  and  roller 
were  invented  by  me  in  the  sixth  story  of  the  A'^^w  York  Observer 
office  in  1844,  before  we  put  up  the  telegraph  line  between  Wash- 
ington and  Baltimore,  and  the  same  has  always  been  used  in  Morse's 
instrument.  I  am  the  sole  and  only  inventor  of  this  mode  of  telegraph 
embossed  writing.  Prof.  Morse  gave  me  no  clue  to  it,  nor  did  any 
one  else,  and  I  have  not  asserted  publicly  my  right  as  first  and  sole 
inventor  because  I  wished  to  preserve  the  peaceful  unity  of  the  in- 
vention, and  because  I  could  not,  according  to  my  contract  with 
Prof.  Morse,  have  got  a  patent  for  it." 

In  a  letter  to  President  Adams,  of  Cornell  University,  October 
i8th,  1888,  Mrs.  Amanda  Vail  writes: 

"We  keenly  felt  the  injustice  and  (I  might  add  also)  ingratitude 
of  Prof.  Morse.  After  his  decease,  from  time  to  time,  I  received 
letters  from  parties  who  had  been  associated  with  the  telegraph 
soliciting  the  privilege  of  examining  his  (Alfred  Vail's)  papers, 
wfth  a  view  to  publication,  but  my  confidence  in  Prof.  Morse's  asser- 
tions that  he  should  write  the  history  of  the  telegraph  and  do  justice 
to  Mr.  Vail  and  not  to  allow  anyone  access  to  his  papers,  induced  me 
to  decline  these  requests.  But  an  awakening  came  on  the  evening 
of  loth  of  June,  1871,  as  I  sat  in  the  Academy  of  Music,  New  York, 
and  saw  Prof.  Morse  "telegraph  around  the  world"  on  Mr.  Vail's 
original  instrument,  which  I  had  taken  from  the  cabinet,  where  he 
had  so  long  before  placed  it,  and  which  (by  request)  I  had  loaned 
for  this  occasion,  and  from  which  I  had  reluctantly  torn  that  paper 
(see  Mr.  Pope's  article)  and  then  for  the  first  time  read,  "I  am  the 
sole  and  only  inventor  of  this,"  etc.,  and  then  address  that  vast 
audience  with  a  mere  allusion  to  Alfred  Vail's  financial  aid."    *    * 

Referring  to  a  work,  "The  Great  Industries  of  the  United  States," 
an  article  on  the  telegraph  by  Lyman  W.  Case,  the  writer,  thus 
tells  of  its  effect  on  Prof.  Morse:  'I  am  a  living  witness  of  the 
effect  of  this  article  upon  Prof.  Morse,  when  visions  opened  up  to 
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him  of  receding  slory.  Me  sent  for  me  and  on  I)is  dying  bed,  with 
the  fore  tinKer  of  his  left  hand  raised  nnd  moving  to  give  expression 
to  fiis  worils,  he  said,  'The  only  tiling  1  want  to  do  now  is  justice 
to  Alfred  Vail.'     It  was  loo  late." 

Mrs.  Vail  further  relates  that  Mr.  F.  O.  J.  Smith,  who  gave  Prof. 
Morse  the  first  financial  aid  to  prosecute  his  experiments,  pre.sented 
Mr.  Vail's  claims  to  rcccKnilion  in  a  pamphlet  entitled  "History 
Getting  Riglit  on  the  Invention  of  the  Magriclic  Telegraph,"  a  copy 
ol  which  is  preserved  in  these  volumes,  and  at  tlie  time  of  his  death 
had  completed  a  work,  "A  Colloquial  or  Truthful  History  of  the 
Telegraph,"  but  when  persons  who  had  assisted  in  its  preparation 
called  on  his  family  and  executors  for  the  manuscript  it  had  mysteri- 
ously disappeared  and  had  never  been  found. 

She  also  says  that  Dr.  Prime  suppressed  from  his  biography  of 
Prof.  Morse  a  chapter  on  Mr.  Vail's  connection  with  the  telegraph, 
written  by  Mr.  Smith  by  request. 

There  arc  several  letters  from  the  founder  of  Cornell  University, 
Ezra  Cornell.  In  one  dated  November  6lli,  1871,  he  says:  "It  is  true 
that  I  know  much  of  the  early  history  of  the  telegraph,  which  has 
not  been  published,  and  as  it  would  not  harmoni.rc  with  the  lauda- 
tion of  Prof.  Morse,  now  so  popular,  I  have  thought  perhaps  it  is 
not  best  to  hurry  it  up  for  public  attention."  In  a  later  communi- 
cation he  tells  the  story  of  the  first  telegraph  line. 

"Prof.  Morse  decided  to  lay  the  line  from  Washington  to  Balti- 
more, and  let  the  contract  to  F.  O.  J.  Smith,  of  Portland,  Me.,  for 
placing  the  leaden  tube  containing  the  conductors  in  the  earth  two 
feet  below  the  surface  between  those  cities  at  a  cost  of  $100  per  mile. 
On  investigation  Smith  found  that  it  would  cost  him  much  more 
than  $100  per  mile  to  execute  the  contract  and  sought  means  to 
cheapen  the  cost  of  doing  the  work.  At  this  juncture  of  the  enter- 
prise he  appealed  to  me  for  aid.  I  invented  a  machine  and  built  it 
for  him  by  which  the  pipe  could  be  laid  at  about  $10  per  mile. 
Smith  engaged  me  to  go  to  Baltimore  to  take  charge  of  the  work 
of  laying  the  pipe  by  the  machine.  ********** 
While  visiting  the  works  where  the  pipe  was  made  with  Prof. 
Morse,  I  noticed  defects  in  the  pipes  which  I  thought  would  render 
them  useless."  But  Prof.  Morse  said  his  assistant.  Dr.  Fisher,  had 
tested  them  and  refused  to  consider  it.  I  received  the  pipe  at  Balti- 
more and  laid  it  w-ith  the  machine  beautifully.  The  pipe  proved 
defective  and  worthless,  as  I  had  foreseen,  and  Prof.  Morse  proved 
the  defects  in  the  first  mile  of  pipes  laid.  Before  he  discovered  the 
defects,  however,  I  had  got  the  pipe  laid  as  far  as  the  Relay  House, 
ten  miles  from  Baltimore,  and  then  I  broke  the  machine  for  laying 
the  pipe  purposely,  and  to  conceal  from  the  public  the  failure  of 
Prof.  Morse's  plans  for  working  the  telegraph. 

"At  the  Relay  House  Prof.  Morse  convened  his  assistants  and 
contractors,  Smith,  Gale,  Vail  and  Fisher,  and  canvassed  the  situa- 
tion, which  appeared  as  follows :  $22,000  of  the  appropriation  ex- 
pended, $8,000  only  remaining,  work  all  a  failure,  the  wires  only 
of  value  in  further  prosecuting  the  enterprise,  and  they  in  the  lead 
pipe,  where  they  could  not  be  used.  Prof.  Morse  and  his  three  assist- 
ants, drawing  salaries  from  the  fund  at  the  rate  of  $6,500  per  annum." 

The  result  was  that  Messrs.  Gale  and  Fisher  resigned  and  Mr. 
Cornell  finished  the  line  alone. 

There  is  a  specimen  of  the  tape  of  the  rapid  automatic  telegraph 
devised  by  Mr.  George  Little,  and  for  a  time  operated  by  the 
American  Automatic  Telegraph  Company. .  The  perforations  are 
square  and  rectangular.  It  recalls  an  interesting  bit  of  telegraph 
history.  In  July,  1869,  Mr.  William  Orton,  president  of  the  Western 
Union  Company,  made  a  report  to  the  stockholders  to  the  effect  that 
a  new  telegraphic  bubble  was  to  be  floated,  having  for  the  inflating 
power  a  wonderfully  rapid  means  for  transmitting  dispatches  by  the 
automatic  process.  He  declared  that  the  Western  Union  had  dis- 
carded it  as  totally  impracticable  after  thorough  and  exhaustive  trials. 

In  the  following  year  the  chief  electrician  of  the  Western  Union 
officially  reported  that  he  had  proved  the  utter  impossibility  of  at- 
taining by  any  known  means  a  greater  speed  than  fifty  to  sixty 
words  per  minute  automatically  on  100  miles  of  line.  But  the  same 
year  the  editor  of  the  Scientific  American  declared  that  he  had  in 
his  possession  a  perfectly  legible  communication  by  the  American 
Automatic  system  sent  at  a  speed  of  lOO  words  per  minute  from 
Washington  to  New  York,  280  miles. 

In  1873  Mr.  Orton  conceded  that  the  American  Automatic  system 
would  send  an  equivalent  of  about  36,000  words  an  hour,  over  300 
miles  of  line,  with  one  wire,  which  would  require  eight  Western 
Union  wires  and  si.xteen  expert  Morse  operators. 


The  Cornell  Library  has  a  valuable  collection  of  works  on  the 
telegraph  in  what  is  known  as  the  Morse  collection,  being  the  works 
collcclrd  by  Prof.  Morse  and  prcMtiilcd  to  the  library  by  Ezra  Cornell. 
Many  of  them  contain  Prof.  Morse's  annotations. 


The  Armature  Reaction  of  Alternators— X. 

(Cuiuludcd.) 
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PREDETERMINATION  OF  LOAD  CHARACTERISTICS. 

WE  shall  now  proceed  to  apply  our  diagram  to  the  Paderno 
alternator  of  Brown,  Boveri  &  Co.  The  published  results 
of  the  tests  made  of  this  generator  unfortunately  do  not 
comprise  the  waltlcss-currcnt  characteristic,  and  we  are,  therefore, 
limited  to  the  short-circuit  characteristic  in  the  determination  of 
the  armature  leakage  e.m.f.  and  in  calculating  the  armature  counter 
ampere-turns  by  the  formula  previously  given.  The  e.m.f.  thus 
obtained  will  be  somewhat  greater  than  would  be  derived  from  the 
wattless-current  characteristic,  but  it  will  be  reduced  about  20  per 
cent,  to  take  count  of  the  influence  of  the  reluctance  on  the  normal 
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FIG.     I. — ARMATURE     AND    FIELD    CHARACTERISTICS. 

flux.  If  it  were  a  case  of  the  predetermination  of  the  load  charac- 
teristic for  a  small  power-factor,  this  method  of  reducing  the  leakage 
e.m.f.  from  the  short-circuit  characteristic  would  be  objectionable; 
it  is,  however,  applicable  in  the  present  case,  where  the  power-factor 
does  not  go  below  0.8. 

The  accompanying  table  gives  the  different  dimensions  and  data 
of  the  alternator  here  considered,  as  well  as  the  excitations  at  no-load 
and  under  load.  To  calculate  the  armature  m.m.f.  we  have,  ex- 
pressed in  ampere-tums,  the  following: 

a      .     d      -r 
Fi  =  .608  X  A\  h   J   ^^'^  a   '  2    ""  ^• 

Since  we  can  consider  o  =  &,  Fi  =  .608  X  3°  X  60  X  1-414  =  iiSS<> 

ampere-turns.    Assuming  the  ratio   -^  to  be  .03  in  short  circuit,  we 

will  have  for  the  inducing  m.m.f.  necessary  to  counterbalance  the 
induced  m.m.f.   1,550  X   i-03  =  1,600  ampere-turns. 

For  the  calculation  of  the  leakage  e.m.f.  the  table  gives  an  exciting 
current  of  39.2  ampere-tums  corresponding  to  a  number  of  ampere- 
turns  equal  to  39.2  X  72.5  =  2,840.  The  difference,  2,840  —  1,600  = 
1,240,  corresponds  to  a  leakage  e.m.f.  of  2,600  volts,  or  18  per  cent. 

18 
We  will  adopt  the  value  of    —    =  15  per  cent. 
1.2 

Next  will  be  taken  up  the  determination  of  the  armature  and  gap 
characteristic.  The  saturation  being  quite  low,  the  armature  char- 
acteristic comprising,  as  we  have  previously  stated,  the  armature. 
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the  gap  and  the  part  of  the  pole  pieces  traversed  for  the  useful  flux, 
will  be  a  straight  line. 

Fig.  I  represents  at  /  on  the  left  the  no-load  characteristic;  this 
characteristic    will    serve,   the   armature   characteristic  being  calcu- 


Apparent  power  in  kilovolt-amperes <i500 

Power  factor,  minimum   0.8 

True  power  in  kw  for  minimum  power  factor 1,200 

Nature  of  currents    3-phase 

Terminal   voltage    14,500-13,500 

Voltage   per  phase 8,400-  7,800 

Current  in  amperes  per  phase 60 

Revolutions  per  minute    180 

Frequency    42 

Field-pole  pieces  laminated  and  of  rectangular  cross-section 
Pole-cores  of  cast-steel   and  circular  cross-section. 

Number  of  poles   28 

Diameter  of  field  at  pole  faces cm.  408 

Dimensions    of    pole    pieces cm.  52x25 

Surface  of  pole  pieces cm^.  1,300 

Diameter  of  pole  cores cm.  30 

Cross-section    of    pole    cores cm'.  705 

Armature   of   cast   steel. 

Armature    exterior    diameter cm.  336 

Armature   interior   diameter cm.  280 

Width   of   armature   frame cm.  47 

Number  of  armature  coils 28 

Number  of  turns  per  coil 73 

Number  of  field  circuits  in  parallel     i 

Dimensions  of  ribbon,  field   winding mm.  32x3 

Cross-section  of  ribbon,  field  winding mm^.  96 

Air  gap mm.  10 

Armature    bore    cm.  410 

Radial  depth  of  armature  laminations cm.  30 

Kxterior  diameter  of  armature  frame cm.  515 

Interior  diameter  of  armature  frame cm.  475 

Total  width  of  armature   frame cm.  55 

Number  of  perforations  (tunnels)  per  pole 3 

Diameter  of  perforations  mm.  6. 5 

Number  of  coils  or  bars  per  phase 14 

Series  grouping. 

Number  of  turns  per  coil 30 

Number  of  conductors  per  tunnel 30 

Diameter  of  conductors mm.  6 

Cross-section   of   conductors mm*.  28.3 

Resistance  of  armature  per  phase ohm  0.9 

No-load  exciting  current amperes  145-120 

Exciting  current  for  normal  short-circuit  current -amperes  39.2 

"            "        cos  ^  =  I ;  13,500  volts;  64.5  amp 135 

"            "        cos  0  =  0.8;  13,500  volts;  70  amp 215 

"            "        cos  ^  =  0.8;  14,500  volts;  73  amp 256 


lated,  to  determine  the  characteristic  of  the  field  alone.  To  deter- 
mine the  armature  characteristic  it  suffices  to  have  a  single  point. 
The  no-load  e.m.f.  is  given  by  the  formula, 

E  =  kXfXN,X2pX9iX  10'. 
The  form  factor  k  can  here  be  taken  at  2.48  which,  it  may  be  added, 
is  the  figure  given  by  Arnold.     For  1,450  volts,  or  8,400  volts  per 
phase,  the  necessary  flux  will  then  be 

8,400  X  10"  ^  . 

rf  = ^ „   =  9-6  X  10'. 

2.48  X  45  X  30  X  28 

The  mean  induction  over  all  the  surface  occupied  by  an  armature 

9.6  X  10'        9-6  X  10' 


pole  is  then  i 


=  4,200.     The  mean  gap 


50  X  46  2,300 

supposed  to  include  all  the  surface  of  one  pole  is  given  by  the  formula 

46X50        25  X  50    ,     4      ,       /;r    //     ,      \   ^  ,  .    ^. 

=  +  log  I       -    -|-  I  )  X  ^1,     where  e  is  the 

e  I  ~  \2      i-  / 

mean  gap,  Ci  the  real  gap  under  the  pole  and  It  the  extent  of  the 

46  46 

25  X  356  ~  28^ 


spreading  (/»  =  9  cm)  ;  from  this  we  deduce  e  = 


4.200  X  1-62 

=  1.62  cm.  The  number  of  ampere-turns  is  then := =  Si400. 

1.26 

For  the  armature,  the  teeth  and  the  pole  pieces  one  can  count 
on  about  200  ampere-turns,  which  make  a  total  of  S,6oo  ampere- 
turns.  This  figure  permits  us  to  lay  down  the  armature  characteristic 
//  OH  the  right  of  the  figure,  and  from  it  to  deduce  with  respect  to 
the  no-load  saturation,  the  curve  ///.  To  obtain  from  this  last  the 
field  characteristic  proper,  it  suffices  to  multiply  the  ordinate  of 
curve  ///  by  the  corresponding  values  of  the  Hopkinson  coefficient. 
We  will  assume  that  this  coeflficient  remains  constant  and  we  will 
calculate  it  for  the  value  of  the  no-load  flux.    For  this  purpose    we 


will  first  determine  the  permeance  of  the  leakage  circuits  corre- 
sponding to  a  single  pole.  The  permeance  of  the  leakage  circuit 
between  two  polar  cores  is,  employing  a  simple  formula  given  by 
Wiener, 


/'   =   2 


c'+  .3  </ 


I  being  the  depth  of  the  core,  d  its  diameter  and  c  the  mean  maximum 
distance  between  two  neighboring  cores.  We  have  here  /  =  27  cm,  d 
=  30  cm  and  c  =  11  cm,  whence 


P, 


_  27r  X  27  X  30   _ 


9X9 


=  285. 


Between  the  sides  facing  the  pole  spread  we  have  a  permeance 

p        4  X  52  X  9 

P.,  ^= =  90; 

21 

finally,  between  the  sides  not  facing,  the  permeance  is 
4  X  12.5  X  9 
A    ==  rr       =   10. 

21    X    125     - 

The  total  permeance  is  thus  285  -}-  go  -\-  10  =  385,  or  say,  400.  The 
Hopkinson  coefficient  has  consequently  the  value 

9.6  X  10°  -f  s,6oo  X  400 

7/  = =1.24. 

9.6  X  10° 

The  field  characteristic  is  represented  by  IF  in  Fig.  i.  We  can  also 
represent  by  v  the  straight  line  corresponding  to  the  field  leakage, 
which  should  be  such  that  for  same  m.m.f.  the  ratio  of  the  leakage 
flux  to  the  armature  flux  is  .24. 

We  are  now  prepared  to  calculate  with  aid  of  the  diagrams  and 
curves  the  excitation  corresponding  to  different  loads.  The  first 
case  will  correspond  to  a  terminal  voltage  of  13,500,  64.5  amperes 
per  phase  and  a  power  factor  of  .8.  If  we  admit  that  the  resistance 
of  the  armature,  including  therein  the  effect  of  foucault  currents,  is 
in  the  neighborhood  of  2  ohms  per  phase,  the  corresponding  ohmic 
drop  will  be  about  200  volts.  The  voltage  diagram  (Fig.  2)  is  then 
easily  constructed.    We  have  O  A  =  13,500;  A  B  =  200;  B  C  = 

2,170  X    -z^   =  2,300.     The  flux  actually  traversing  the  armature 
60 

corresponds   to   a   voltage  O   C  =   13,900,  which  requires   for   the 

armature  and  the  gap  a  m.m.f.  of  O  Ci  =  5,350  ampere-turns. 

63J  _ 
60 


If  we  next  draw  parallel  to  B  C  a  vector,  CiD  =■  1,650  X 


1,750  ampere  turns  (the  value  of  the  ratio,    ^    ,  with  respect  to  the 

normal  flux  has  been  taken  at  .07),  the  resulting  m.m.f.  is  then  0  D 
=  5,900  ampere-turns,  and  the  difference  of  magnetic  potential 
between  the  horns  is  O  £  =  5,100  ampere-turns  and  corresponds 
to  useful  flux  from  the  field  capable  of  inducing  an  e.m.f.  of  13,250 


FIG.    2. — VOLTAGE   DIAGRAM. 

volts.  Adding  to  this  flu.x  the  field  leakage  for  5,900  ampere-turns, 
as  obtained  from  the  construction  before  given,  we  have  for  the 
field  a  m.m.f.  of  3,700  ampere-turns.  We  have  thus  a  total  of 
5,900  -\-  3,700  =  9,600  ampere-turns.     The  exciting  current  is  then 

^-°  =  132  amperes.  The  value  obtained  on  test  was  135  amperes. 
72.5 

The  second  case  corresponds  to  a  terminal  voltage  of  13,500,  a  cur- 
rent of  70  amperes  per  phase  and  a  power-factor  of  .8.  The  voltage 
diagram  (Fig.  3)  gives  an  armature  voltage  of  0  C  =  13,500.  We 
have  0  Ci  =  5,950  ampere-turns  and  CiD  =  1,910  ampere-turns, 
whence  O  D  ^=  7,400  ampere-turns  and  O  E  =  5,800  ampere-turns. 
This  last  quantity  gives  by  the  construction  indicated  a  m.m.f.   of 
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8,400  tinpere-turn*  for  the  field.     Tlic  total  m  ni.f.  is  then  7,400  -f- 

8,400  =  15,800,  and  (he  corresponding  exciting  current  is    -^ —    = 

72.5 

218  amperes  instead  of  215,  the  value  obtained  on  test. 

In  the  third  case,  the  terminal  voltage  is   14,500,  the  current  per 

phase  73  5  and  the  power-factor  .8.    The  voltage  diagram   (Fig.  4) 


riG.     3. — V0I.T.\GE    DIAGR.\M. 

gives  an  induced  voltage  of  O  C  =  16,300  volts.  Wc  have  0  d  = 
6,300  ampcrc-turns  and  CiD  =  2,020  ampere-turns,  whence  0  D  = 
7,800  and  0  E  =^  6,150  ampere-turns. 

This   last  quantity  gives   by   the  same   construction    a   ni.ni.f.   of 
11,700  ampere-turns   for  the  field.     The   total  m.m.f.   is  then  7,800 

....  lowo 

-f-  11,700  =  19,500,  and  the  correspondmg  excitmg  current  is      '•' 

72.5 
=  269  amperes  instead  of  256  as  obtained  from  test.  The  difference 
is  here  greater  than  in  the  preceding  cases.  It  may  be  remarked, 
however,  that  in  laying  down  on  Fig.  i  the  data,  that  the  char- 
acteristic corresponding  to  a  power- factor  of  .8  and  73.5  amperes 
appears  to  pass  below  that  for  70  amperes.    This  seems  to  indicate 


FIG.     4. — VOLT.\GE     DI.\GR.\M. 

a  small  error  in  the  measurements  for  the  case  of  73.5  amperes,  and 
we  consequently  think  that  the  value  calculated  is  as  close  to  the 
real  value  as  are  the  others. 

In  conclusion,  these  numerical  examples  show  the  certitude  that 
may  be  given  to  this  method  when  it  is  employed  with  great  exact- 
itude ;  and  we  do  not  believe  that  there  has  thus  far  been  indicated 
a  method  as  exact  and  at  the  same  time  so  easy  of  application.  We 
shall  be  most  happy  if  the  method  will  be  of  some  service  to  engi- 
neers. 


Development  of  Telephony  in  New  York  City. 


Incidental  to  the  phenomenal  growth  of  telephony  lately  in  New 
York  Citj',  has  necessarily  been  the  creation  of  new  exchanges 
by  the  New  York  Telephone  Company.  During  last  year  we  pub- 
lished an  interesting  article  on  this  subject  under  the  caption, 
"Housing  a  Modern  Telephone  Exchange,"  by  Mr.  Herbert  Laws 
Webb,  describing  several  of  these  exchanges  in  Greater  New  York ; 
and  within  a  few  weeks  an  illustrated  description  was  given  also 
of  the  new  Moraingside  exchange.  Now  follows  the  new  Harlem 
exchange,  which  is  virtually  a  duplicate  of  the  Morningside,  and 
which  was  opened  December  27. 

With  the  opening  of  this  office,  the  Harlem  district  was  enlarged 
by  the  transfer  from  Seventy-ninth  Street  of  those  subscribers 
within  the  block  bounded  by  One  Hundred  and  Tenth  and  One 
Hundred   and   Third    Streets,    Central   Park    and    the    East   River. 


The  district  as  it  now  exists  consists  of  the  block  bounded  by 
Lenox  Avenue,  Central  Park,  ICast  One  Hundred  and  Tiiird 
.Street  and  the  ll;irlcni  River.  The  office  is  located  in  a  four-story 
building  erected  for  the  purpose  on  a  50  x  too-foot  lot,  at  No.  127 
F.ast  One  Hundred  and  Twenty-fourth  Street. 

'Ihc  four  floors  of  this  building  are  arranged  and  used  as  follows: 
The  top  or  fourtli  flcw^r  is  one  large  room,  which  is  used  as  the 
operating  room.  This  floor,  in  order  to  allow  the  greatest  possible 
amount  of  light  and  air,  is  designed  with  a  high  ceiling  and  with 
windows  in  the  front,  rear  and  one  side  of  the  room,  and  a  skylight 
in  the  central  portion  of  the  ceiling.  The  room  is  kept  supplied 
with  fresh  air  by  means  of  a  ventilating  plant,  and  the  floor  is 
covered  with  rubber  tiling. 

The  third  floor  is  devoted  to  (he  operators'  quarters,  and  is  sub- 
divided as  follows:  In  the  rear  of  the  building  is  the  operators' 
sitting  room,  to  which  the  operators  may  retire  while  not  on  duty 
at  the  switchboard.  This  is  a  room  14  x  32  feet,  with  windows  on 
two  sides.  It  is  furnished  with  easy  chairs,  and  newspapers  and 
current  magazines  are  kept  on  file  for  the  use  of  the  operators.  Next 
to  the  silting  room  is  located  the  dining  room.  This  room  is  20  x 
33  feet,  and  is  furnished  with  a  sufficient  number  of  dining  tables 
and  chairs  to  seat  one-third  of  the  operating  force.  Large  steam 
coffee  and  tea  urns  are  provided  in  this  room  and  coffee,  tea  and 
milk  are  served  to  the  operators  free  of  charge  during  the  lunch 
periods.  Next  to  the  dining  room  and  with  a  door  opening  into 
the  hall,  is  the  locker  room.  In  this  room  lockers  are  provided  in 
which  the  operators  leave  their  hats,  coats  and  lunches  while  on 
duly  at  the  switchboard,  and  where  they  leave  their  individual 
transmitter  and  receiver  sets  when  they  go  home.  Sufficient  locker 
equipment  is  provided  to  furnish  one  locker  for  every  two  operators. 

In  the  front  of  the  building  on  this  floor  is  located  the  infirmary. 
This  is  a  small  room,  12  x  16  feet  in  size,  to  which  the  operators 
are  taken  in  case  of  sickness.  It  is  furnished  with  couches  and  easy 
chairs,  and  simple  medicines  are  kept  on  hand  for  use  in  case  of 
emergency.  A  large  toilet  room  for  operators  is  also  provided  on 
this  floor.  The  floors  of  all  the  rooms  in  the  operators'  quarters, 
except  the  toilet  room,  are  covered  with  linoleum.  The  toilet  room 
floor  is  finished  with  white  tiling.  The  second  floor  of  the  building 
is  one  large  room,  and  is  used  exclusively  for  terminal  room  equip- 
ment.   The  ground  floor  is  at  present  not  occupied. 

The  following  statistics  may  be  given  as  to  the  switchboard  and 
subscriber  line  equipment  at  this  office : 

Ultimate  capacity  of  switchboard 7,200  lines 

"         number  of  "A"  positions.  . . .' 46 

"         number  of  "B"  positions 22 

"         number  of  operators  to  be  employed 135 

Present  equipment 4,000  lines 

"         number  of  "A"  positions 28 

"         number  of  "B"  positions 12 

"         number  of  working  lines    1,789 

"         number  of  working   stations 2,506 

"         number  of  operators  employed 59 

We  are  indebted  to  Mr.  Frank  H.  Bethell,  contract  agent,  for  the 
above  data,  and  learn  from  him  that  on  January  i  the  New  York 
Telephone  Company  had  under  contract  no  fewer  than  105,388  sub- 
scribers. 


Large  Hydro-Electro   Development  in  Connecticut. 


Work  has  just  begun  at  Bull's  Falls,  on  the  Housatonic  River, 
three  miles  below  Kent,  Conn.,  on  what  is  to  be  the  largest  water 
power  plant  in  the  State.  A  dam  200  feet  long  and  20  feet  deep  is  to 
be  constructed  across  the  Housatonic  and  an  immense  water  storage 
reservoir  built.  The  water  from  this  reservoir  will  be  conveyed 
about  two  miles  through  a  canal  to  the  power  house,  where  there 
will  be  a  fall  of  116  feet.  This  canal  will  be  partly  blasted  through 
solid  rock  and  will  be  30  feet  wide  by  10  feet  deep.  The  plant  will 
generate  7,000  hp  when  run  at  its  full  capacity.  The  plan  is  to  gen- 
erate electricity  to  sell  over  a  wide  area  of  Western  Connecticut 
for  manufacturing  purposes,  town  and  city  electric  lighting  and 
trolley  and  third-rail  roads.  The  work  involves  the  outlay  of  fully 
$2,000,000. 
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German  Ozone  Waterworks. 


By  Dr.  Ig.  Erlwein. 

AT  the  beginning  of  August  the  ozone  waterworks  at  Schicrstcin, 
Wiesbaden,  were  handed  over  to  the  city  authorities  for  oper- 
ation. These  are  the  first  waterworks  in  Germany  where 
ozone  is  electrically  produced  from  air  and  employed  on  a  practical 
scale  as  a  sterilizing  and  at  the  same  time  oxidizing  agent.  The 
works  at  Schierstein  were  erected  for  the  City  of  Wiesbaden  by  the 
Siemens  &  Halskc  Company.  A  report  of  the  electro-chemical 
department  of  the  Berlin  works  of  this  firm  published  in  Schilling's 
Journal  fiir  Gasbeleuchtiing  und  Wasscrversoryung,  igo2,  No.  40, 
states  that  the  plant  was  designed  for  a  maximum  capacity  of  250 
cubic  meters  of  water  per  hour.  It  is,  however,  only  for  large  de- 
mands of  water  that  operation  at  full  capacity  will  be  necessary. 
For  the  usual  demand  the  output  need  only  be  125  cubic  meters  per 
hour;  this  leaves  a  reserve  of  100  per  cent,  always  ready. 

The  plant  is  divided  into  two  independent  units,  each  having  its 
own  machinery,  ozone  apparatus  and  towers.  To  guard  against 
interruption  of  service  the  plant  was  designed  so  that  the  machinery 
of  one-half  can  be  substituted  for  the  other,  and  by  the  simple  closing 
of  a  switch  the  current  generated  by  the  dynamos  of  the  first  half 
can  be  led  into  the  feed  wires  of  the  so-called  reserve  half.  Also, 
the  air  or  rather  ozonized  air  systems  of  both  halves  leading  to  the 
two  rows  of  towers  can  be  interchanged. 

The   direct  and   the   alternating-current   dynamos   are   driven   by 


The  ozone  apparatus  employed  are  of  the  Siemens  tube  type  (glass 
one  side,  metal  on  the  other)  with  one  side  of  the  high-tension  circuit 
grounded,  because  the  discharging  surface  is  water  cooled.  The 
ozone  tubes  are  contained  in  a  cast-iron  box  divided  into  three 
compartments;  a  completely  enclosed  inner  compartment  contains 
8  ozone  tubes  tightly  screwed  in;  an  upper  part  acts  as  an  air- 
distributing  reservoir  and  a  lower  part  forms  the  ozone-distributing 
reservoir.  The  upper  chamber  also  contains  the  ungrounded  ter- 
minal of  the  high-tension  line,  which  is  well  protected  from  all 
contact.  On  the  bottom  of  the  lower  part  are  placed  the  high-tension 
cylinders  with  their  rod-shaped  glass  insulators;  also  a  safety  device 
against  short-circuiting  from  in-leaking  water.  The  cover,  r^ 
side  and  the  bottom  of  the  cast-iron  case  are  of  thick  plate  glass,  so 
that  the  bluish  light  of  the  ozone  tubes,  a  sure  sign  of  the  perfect 
working  of  the  apparatus,  can  be  immediately  seen  by  the  attendants 
on  entering  the  usually  dark  room. 

One   terminal   of  the   high-tension    line   Leing   grounded   and   the- 
ungrounded  line  and   its  connections  being  inaccessible,   the  ozone- 
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FIG.     I. — ELEVATIONS     AND    PLAN     OF     WIESBADEN    OZONE    WATERWOKKS. 

locomobiles  ;  the  first  operating  the  motor-driven  force  pumps  and  the 
other  supplying  current  for  the  transformers.  The  high-voltage 
coils  of  the  transformers  (about  8,000  volts)  are  connected  with  the 
ozone  apparatus,  the  ozonized  air  from  which  is  forced  into  the 
towers.  Here,  in  rising,  it  comes  in  contact  with  trickling  water, 
is  partly  absorbed  and  performs  its  sterilizing  function.  The  clean 
water  flows  into  collecting  wells  and  from  there  on  to  the  high  reser- 
voir. 

The  plant  covers  a  ground  area  of  510  square  meters,  and  as  shown 
in  Fig.  I,  is  divided  by  walls  into  a  machine  room,  ozone  apparatus 
and  transformer  room,  and  room  containing  the  sterilizing  towers. 
The  machine  room  contains  two  6o-hp  Wolf  locomobiles,  2  direct 
and  2  alternating-current  generators,  2  electrically-driven  cen- 
trifugal pumps,  and  2  blowers  for  the  air  of  the  ozone  apparatus. 
The  ozone  apparatus  room  is  two  stories  high,  contains  48  ozone 
units,  which  are  divided  into  two  groups  by  a  passageway.  Each 
half,  therefore,  contains  24  units  arranged  in  four  rows,  as  shown  in 
Fig.  2,  and  connected  with  the  high-tension  side  of  a  transformer 
in  groups  of  eight.  The  ozonized  air  produced  by  this  group  of 
eight  ozone  apparatus  is  delivered  to  one  sterilizing  tower. 


apparatus  can  be  handled  and  if  neces- 
sary exchanged  without  fear  of  any  per- 
sonal injury  resulting.  Main  pipes  run- 
ning parallel  with  the  rows  of  apparatus 
and  connected  to  them  by  branch  pipes 
serve  to  supply  the  air  and  distribute  the 
ozonized  air  from  the  ozone  boxes.  The 
sterilizing  towers,  constructed  of  brick, 
are  arranged  in  two  separate  rows  of  4 
towers  each,  as  shown  in  Fig.  3,  one  of 
which  is  always  held  in  reserve.  Two 
cross  walls  divide  each  tower  into  4  com- 
partments or  pits  into  which  flows  the 
pipe  water  from  a  basin  situated  above 
them.  The  pits  are  filled  in  to  a  height 
of  2  meters  with  coarse  gravel,  through 
which  the  w'ater  trickles  down  and  comes 
in  contact  with  the  ozonized  air,  forced 
upward  at  a  small  pressure. 

The  water  supply  to  each  tower  can  be  automatically  shut  oflf  by 
an  electrically-actuated  conical  valve,  should  the  operation  of  its 
group  of  ozone  apparatus  be  interrupted.  Forty-two  cubic  meters  of 
water  flow  through  each  tower  per  hour,  while  80  cubic  meters  of 
air  pass  in  an  opposite  direction  during  the  same  time.  Underneath 
each  tower  is  a  basin  for  the  filtered  water,  discharging  by  means  of 
an  overflow  into  a  common  collecting  pipe  leading  to  collecting  wells 
and  from  these  the  water  is  pumped  to  a  high  reservoir. 

To  guard  against  interruption  of  service  through  some  fault  of  the 
electrical  apparatus,  or  should  the  air  to  the  sterilizing  towers  be 
interrupted,  appliances  arc  installed  to  close,  in  each  case,  the  valVe 
of  the  water  supply  pipe  leading  to  the  towers.  When  the  current 
supply  is  broken,  a  magnet  releases  a  lever,  thus  closing  the  circuit 
operating  the  electrically-controlled  valve.  An  accident  happening 
to  the  blowers  and  shutting  off  the  ozonized  air,  releases  a  flap  valve, 
otherwise  held  suspended  when  operating,  and  thus  completing  the 
circuit  and  closing  the  supply  of  water.  In  both  cases  a  bell  rings 
and  continues  ringing  until  the  fault  is  located  or  remedied.  These 
simple  and  easily-controlled  safeguards,  make  it,  therefore,  impos- 
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siblc  for  any  water  wliidi  has  not  been  subjected  to  tlie  sterilizing 
iiinucncc  of  the  ozone,  to  enter  the  hiuh-iiressurc  service. 

The  power  consumed  by  the  plant  is  as  follows:  Each  half  has 
a  capacity  of  1^5  cubic  meters  of  water  per  hour  at  about  50  hp, 
of  which  27  hp  is  taken  by  the  ozone  apparatus ;  22  hp  is  used  by 
the  ciecirically-drivcn  pumps  and  the  balance  is  consumed  by  the 
air  and  blower  system,  boiler  feed  punip  and  feed  water  filter. 

'I'he  cost  (if  operation  at  Schicrslcin  (on  the  basis  of  a  7.7  pounds 
of  sicam  per  p.. 1  .'  ,■■■,],  at  $5.00  per  ton,  and  a  capacity  of  250 


(if  a  pathogenic  nature  and  almost  all  the  water  bacteria  except  a 
few  resisting  but  harmless  ones. 

As  an  addition  to  the  above  account  of  the  ozone  works  at  Wics- 
badcn-Schierstein,  brief  mention  may  be  made  of  the  ozone  water- 
works at  Paderborn,  also  erected  by  the  Siemens  &  Halskc  Company, 
and  which  were  placed  in  operation  a  month  later.  The  sterilizing 
parts  of  the  Paderborn  plant  arc  duplicates  of  those  at  Wiesbaden, 
e.Kcepl  that  the  sterilizing  towers  difler  a  little  in  the  employnunt  of 
a  cascade  ovcrdow  (Fig.  4),  by  means  of  which  the  water  is  freed 
of  all  traces  of  ozone. 

Reasons  of  a  hygienic-prophylactic  nature  necessitate  this  treat- 
ment of  the  PadiTborn  well  water.  The  ozone  works  have  a  capacity 
of  50  to  60  cubic  meters  of  drinking  water  per  hour.     The  plant 


«  FIG.     2. — OZONE     .\ri'.\K.\TUS. 

cubic  meters  per  hour),  working  with  Wolf  condensing  locomobiles, 
is  .3  cent,  per  cubic  meter  of  water.  Of  this  the  ozone  production 
cost  is  .1  cent  for  coal.  At  this  price,  to  which  4  per  cent,  interest 
and  amortization  (3/10  per  cent.),  amounting  to  .12  cent,  are  added, 
it  must  be  taken  into  consideration  that  the  Schierstein  plant,  owing 
to  the  fact  that  for  particular  reasons  it  could  not  be  connected  with 
an  already  existing  waterworks,  has  pumping  duties  to  perform 
which  arc  not  part  of  an  ordinary  ozone  w^aterwork. 

Extensive   investigations   of  the   bacteriological    effects   produced 
by  the  ozone  plant  were  made  at  Schierstein  during  the  operation 


FIG.     3. — WATER-SUPPLY     CONTROLLING     VALVES. 

tests  by  Pro.  Proskauer  and  staff,  Dr.  Shiider,  of  the  Institute 
(Koch)  for  Contagious  Diseases,  Berlin,  and  by  the  Fresenius 
Institute,  which  were  altogether  satisfactory.  The  results  obtained 
by  the  above-named  investigators  verify  the  results  already  obtained 
in  Martinikenfelde  and  those  the  Imperial  Board  of  Health  had 
also  previously  gained,  nameh^  that  ozone  of  the  concentration  as 
obtained  by  means  of  the  Siemens  apparatus  and  employed  in  ster- 
ilizing towers  with  suitable  gravel  filling,   destroys  all  the  bacteria 


riG.     4. — STKklLIZING     TOWERS     AND     OVERILOW. 

operates  9  Siemens  box  type  ozone  apparatus  (three  being  in  reserve) 
with  two  sterilizing  towers.  The  electrical  part,  consisting  of  direct 
and  alternating-current  machines,  2  blowers,  3  transformers  and 
the  automatic  safety  devices  against  interruption,  is  driven  by  a 
gas  engine.  The  cost  of  operation  at  Paderborn  is  a  trifle  higher 
than  at  Wiesbaden ;  the  amount  of  ozone  per  cubic  meter  is,  how- 
ever, on  the  other  hand,  less,  so  that  the  cost  per  cubic  meter  of 
water  is  about  the  same.  Taking  the  cost  of  a  hp-hour  at  Wies- 
baden as  a  basis,  the  cost  of  a  cubic  meter  of  water,  including  in- 
terest and  amortization,  will  be  about  .3  cent.  With  the  establish- 
ment of  the  works  at  Wiesbaden  and  Paderborn,  the  ozone  process 
has  advanced  from  the  laboratory  to  one  of  practical  usefulness,  and 
enters  into  competition  with  the  old  methods  of  water  filtration, 
especially  sand  filtration. 

If  continued  service  with  ozone,  bacteriologically  and  technically, 
proves  to  be  that  which  has  thus  far  been  experienced,  it  will  then 
be  a  desirable  aid  to  the  sanitary  engineer  and  play  an  important 
part  in  many  cases  of  surface  water  supply. 


High-Tension  Switching. 


Bv  J.  X.  Kel.man. 

AS  the  subject  of  high-tension  switching  is  of  considerable  in- 
terest to  electrical  engineers  generally,  and  to  those  who  have 
to  handle  long  lines  with  their  attendant  high  voltages  par- 
ticularly, it  may  therefore  be  of  interest  to  your  readers  to  know  that 
al  the  Colgate  Power  House  of  the  Bay  Counties  Power  Company, 
Yuba  County,  Cal.,  several  circuits  varying  in  length  from  60  to  160 
miles  are  run  off  the  same  set  of  45,000-volt  busbars,  and  these 
circuits  are  switched  in  or  out  as  easily  and  with  as  little  disturbance 
as  in  the  case  of  an  ordinary  low-voltage  distributing  circuit  would 
cause. 

There  being  no  switch  on  the  market  that  would  do  the  work 
required,  special  oil  switches  were  designed  by  the  writer,  and  these 
handle  the  high  voltage  and  heavy  current  so  easily  and  satisfac- 
torily that  the  power  house  attendants  think  no  more  of  opening  a 
short  circuit  with  12,000  kw  behind  it  than  they  do  in  switching  a 
generator  on  or  off  the  2,400-volt  busbars.  The  current  flowing  into 
a  short  circuit  varies  from  200  to  300  amperes  at  from  40,000  to 
35,000  volts,  depending  on  the  nature  of  the  short-circuit,  the  voltage 
normally  carried  being  45,000. 

One  of  these  switches  which  has  been  in  service  over  six  months 
has  opened  the  circuit  97  times  in  all  with  never  less  than  25  amperes, 
a  number  of  times  with  60  amperes,  and  6  times  under  a  short  circuit 


January  17,  1903 


ELECTRICAL     WORLD     and     ENGINEER. 


121 


with  from  200  to  300  amperes.  So  completely  lias  the  carbonizing  of 
the  oil  been  overcome  that  the  oil.ij|n.  this  switch,  which  has  never 
been  changed,  is  perfectly  free  from-^s'rbon  and  is  as  clear  and  good 
as  the  day  it  was  put  in.  These  switches  have  been  given  a  more 
severe  test  than  any  switch  on  the  market  to-day,  being  tested  at 
60,000  volts  under  short  circuit  with  2,000  kw  behind  them.  Three- 
pole  switches  are  used,  experience  having  proved  that  they  arc  better 
than  single-pole. 


in  electrodes  with  iron  cup  terminals.     One  of  these  is  merely  used 
in  starting  up.  as  will  later  be  described,  and  the  other  three  are  for 

1 


Cooper-Hewitt  Static  Converter. 


It  is  rare  that  a  new  discovery  and  particularly  one  having  a 
direct  practical  application,  is  so  revolutionary  in  character  that 
difficulty  is  experienced  in  assigning  a  name  to  the  apparatus  em- 
bodying it.  This,  however,  is  a  case  not  only  with  the  apparatus 
but  with  the  phenomena  of  a  remarkable  system  for  current  con- 
version which  Mr.  Peter  Cooper  Hewitt  has  developed  as  a  result  of 
his  investigations  of  the  properties  of  mercury  vapor  tubes.  Briefly, 
the  system  is  one  for  the  conversion  of  alternating  into  direct  cur- 
rent, the  central  feature  of  which  consists  in  the  utilization  of  peculiar 
properties  of  electrodes  sealed  in  a  receptacle  containing  vapor  at  a 
certain  degree  of  attenuation.  Under  this  condition,  the  electrodes 
act  as  electric  valves,  permitting  passage  to  one  portion  of  the  alter- 
nating wave  and  suppressing  another  portion.  The  apparatus  cannot 
properly  be  correlated  with  the  usual  rectifier,  if  for  no  other  reason 
than  that  it  does  not  modify  the  original  frequency,  the  direct  pul- 
sating current  having  the  same  frequency  as  the  alternating  current 
which  is  converted ;  nor  with  the  electrolytic  rectifier,  since  there 
is  no  electrolytic  action.  Until  a  better  name  is  suggested,  the  term 
"static  converter"  may  be  applied  in  view  of  a  certain  analogy  of 
conversion  with  respect  to  the  rotary  converter.  The  remarkable 
feature  of  the  system  is  the  extreme  simplicity  of  the  apparatus.     A 


FIG.    2. — DIAGRAM   OF   CIRCUITS. 

connection  to  the  three  leads  of  a  three-phase  circuit, 
is  a   mercury  electrode   to  which  one  side  of  the 

connects. 


At  the  bottom 
working   circuit 
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FIG.    I. — STATIC  CONVERTER. 

converter  for  200  lamps,  for  example,  is  little  larger  than  a  loo-cp 
incandescent  lamp,  is  even  more  simple  in  construction  than  the 
latter,  and  weighs  but  a  few  pounds.  Merely  as  an  interesting  com- 
parison, it  may  be  observed  that  a  rotary  converter  of  the  same 
capacity  would  weigh  in  the  neighborhood  of  700  pounds. 

Fig.  I  shows  a  static  converter  having  a  rated  capacity  of  8  kw. 
The  vapor  globe  is  7  in.  in  diameter  and  about  9  in.  in  extreme 
length.     The  weight  is  about  3  pounds.    At  the  top  are  four  sealed- 
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FIG.    3. — E.M.F.,    CURRENT    .\XU    WATT    CURVES. 

Fig.  2  is  diagram  of  the  circuits.  Nos.  i,  2  and  3  are  the  circuits  of  a 
Y-wound,  three-phase  generator,  the  leads  of  which  connect  to  the 
static  converter  electrodes,  i,  2  and  3.  One  side  of  the  working 
circuit  is  connected,  as  above  stated,  to  the  lower  or  mercury  elec- 
trode of  the  converter,  and  the  other  side  to  the  neutral  point  of  the 
Y-winding.  The  working  circuit  is  shown  to  contain  an  incandescent 
lamp,  a  direct-current  motor  and  a  storage  battery.  The  fourth 
electrode  on  the  top  is  only  used  in  starting  up,  when  it  is  connected 
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for  ii  vii>  ^llurl  iifiiixl  to  a  circuit  iiicliuliiiK  a  "clii>ki-"  <>r  "UiiUiiik 
coil.  To  slurt  tlic  tube  a  liiKlicr  vultiiKc  ttiuii  llic  tiorui.il  nuuiiiiK 
volluBc  IS  usually  reiiuircti ;  this  vollnKc  is  supplied  (niii)  the  aux- 
iliary circuit  (iurinijE  the  very  short  lu-riod  necessary  to  produce 
the  proper  coiulitioii  in  the  tube  to  start  up  the  discharge  from  the 
normal  circuit.  The  means  may  he  similar  to  those  cmploycil  with 
the  Cooper-Hewitt  \apor  light,  and,  as  in  that  system,  can  be  madr 
entirely  automatic  in  action. 

With  the  converter  shown,  as  many  as  180  16-cp  lamps  liaM 
been  operated  at  full  candle-power;  this  was  the  limit  of  the  capacil> 
of  the  Kenerator  supplyiiiK  alternating  current,  the  indication  bciiiK 
that  the  tube  could  have  cirried  even  a  larger  lo;ul.  Very  shortU 
after  the  converter  is  in  circuit  it  attains  a  normal  temperature  at 
which  It  w  ill  operate  iiideliiiilely.  I  he  aiiiouni  ui  lical  l<i  In-  disM 
pated  at  the  converter  is  a  direct  function  of  the  drop  of  about  14 
volts,  .'iiid  llu'  dimensions  of  a  converter  can  lie  (piite  acciiralelv 
fixed  to  dissii>atc  the  heat  incident  to  a  given  maximum  load. 

A  striking  peculiarity  of  the  system  is  the  tact  that  tiie  drop  in 
voltage  between  the  upper  electrodes  and  the  mercury,  electrode 
is  approximately  constant  at  all  loads  on  the  converter.  That 
is  to  say,  this  drop  remains  the  same  whether  the  curreni 
passing  is  that  for  one  lamp  or  for  i^<o  lamps.  .Vt  present  this  drop 
is  about  1^  \olts.  but  late  experiments  have  indicated  a  possibility 
of  reducing  this  considerably,  even  to  as  low  as  6  volts.  Assuming 
the  former  figure  the  efticiency  of  the  present  apparatus  can  be  very 
simply  determined.  The  converter  illustrated  has  been  operated  at  a 
voltage  as  high  as  !.,><'oo.  in  which  case  the  efliciency  passes  99  per 
com.  while  at  (xio  volts  it   wxiuld  be  about  i)S  per  cent.     It  follows 


ih.i>  l»  I'xttiided  to  lo.iKJO  ^olls.  I  p  to  (he  present  stage,  only  glass 
receptacles  have  been  uned,  but  the  principle  admits  of  the  use  of  steel 
sllrlls,   in    wliieb    case   tbr    hhell    would    form    the   negative   eleelf.HJe. 


X 
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FIG.    4. 


-E.M.F.,    CURRENT    AND    WATT    CURVES,    POLAR   CO-ORDINATES 

from  the  above  that  the  voltage  delivered  to  the  working  circuit  is 
constant  whatever  the  load  on  that  circuit,  and  measurements  have 
shown  this  to  be  actually  the  case.  Experiments  indicate  that  the 
converter  in  its  present  form  is  capable  of  handling  commercially 
voltages  up  to  3.000,  and  that  with  further  improvements  the  range 


FIC.   5. — STATIC  CONVERTER  OPERATING   I.A.Ml'S   AND   D.   C.    MOTOK. 

the  positive  electrodes  entering  through  in- 
sulating material,  such  as  glass  or  porcelain. 
Figs.  3  and  4  are  curves  laid  down  from 
data  taken  with  a  converter  in  regular  oper- 
ation, the  data  being  applied  to  rectangular 
co-ordinates  in  Fig.  3  and  to  polar  co-ordi- 
nates in  Fig.  4.  The  curves  I,  2  and  3  rep- 
resent the  waves  of  the  e.m.f.  generated  in 
the  three  Y-\vindings  of  the  generator. 
Curve  4  is  the  e.m.f.  wave  corresponding 
to  the  generator  terminals  of  windings  2  and 
3,  the  other  corresponding  curves  of  the 
.outer  three-phase  circuit  not  being  laid 
down.  a.  a,  a  are  the  three  e.m.f.  waves 
corresponding  to  measurements  taken 
across  the  converter.  The  e.m.f.  curve 
of  the  working  circuit  is  shown  in  heavy 
^^^  line,    the    corresponding    current    and    watt 

^\.  curves  being  shown  in   dotted  and  broken 

\  \  line,    respectively.      The    same    explanation 

\      ^  applies  to  the  polar  curves. 

\  The  form  of  the  curves  a,  a,  a  indicates 

\  very  clearly  the  electric  valve  action  of  the 

\  electrodes  in  suppressing  one  portion  of  the 

»^         alternating-current    wave.      This    action    is 
\        visually  apparent  at  a  very  low  frequency, 
\       when   the  succession   of  impulses  from  the 
1      several  upper  to  the  lower  electrode  can  be 
\      followed   by  observing  the   vapor  streams. 
'1     It  is   interesting  to  note  that  the  mass  of 
j    mercury  forming  the  lower  electrode  has  a 
I    motion  of  rotation,  the  angular  velocity  of 
;     which  varies  with  the  frequency. 
/  By  reference  to  the  curves  it  will  be  seen 

/        that   the   effective   voltage  of  the  pulsating 
/  current   corresponds    exactly   to    that    gen- 

/  erated  in  the  sections  of  the  Y-winding  of 

,/  the    generator.      In    the    machine    used    in 

,^-'''  these  particular  tests,  the  latter  voltage  was 

no,  the  delta  voltage  at  the  terminals  of  the 
machine  and  the  upper  electrodes  193.  and 
that  of  the  pulsating  direct  current  no. 
In  this,  as  in  all  other  tests  with  similar 
tubes,  the  drop  between  the  upper  and 
lower  electrodes  was  approximately  14  volts. 

It  will  be  noted  that  the  curve  in  the  working  circuit  corresponds 
to  a  direct  pulsating  current.  If  more  than  three  phases  were  deliv- 
ered to  the  converter,  the  working  e.m.f.  wotdd.  of  course,  have  less 
difference  between   its  maximum   and  minimum   value — that  is,   the 
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ciirrciU  would  more  nearly  approach  a  continuous  current.  In  this 
respect  the  action  of  the  converter  may  be  compared  with  that  of  a 
commutator,  a  three-phase  converter  corresponding  to  a  three-part 
commutator,  a  six-phase  converter  to  a  six-part  commutator,  etc. 
It  has  been  found  that  a  pulsating  current  is  most  efficient  in  charg- 
ing storage  batteries,  and  for  this  purpose  the  converter  in  its  present 
simple  form  is  directly  applicable. 


The  Construction  of  Aerial  Telephone  Lines— I. 


By  Arthur  V.  Abbott,  C.  E. 

THE  pole  line  is  the  oldest  form  of  electrical  circuit  and  is  so 
familiar  as  seemingly  to  merit  but  slight  attention.  Owing 
to  its  cheapness  the  pole  line  is  universally  adopted  where 
but  a  few  circuits  are  needed  and  as  it  is  subjected  to  destructive 
forces  of  greater  number  and  intensity  than  those  which  prey  upon 
conduit  lines,  there  is  more  opportunity  to  exercise  ingenuity  in 
the  construction  of  the  best  line  for  the  least  expense. 

Two  general  types  of  pole  lines  are  now  commonly  accepted — 
the  city  type  and  the  country  type.  Few  towns  of  less  than  35,000 
or  40,000  inhabitants  require  electrical  circuits  to  be  placed  in  under- 
ground conduits.  In  the  environs  of  the  largest  cities  exists  a  zone 
of  too  low  a  telephonic  density  to  warrant  conduit  construction,  and 
in  which  the  pole  line  is  the  not  only  permissible,  but  is  the  only 
economic  expedient.  Pole  lines  for  such  locations  will  necessarily 
carry,  comparatively,  a  large  number  of  circuits.  They  must  be  so 
designed  and  built  as  to  be  substantial  and  secure,  and  must  present 


FIG.    I. — POLE    LINK.    .VMSTF.RriAM     AVENUE,    NEW    YORK    CITY. 

as  neat  and  trim  an  appearance  as  is  possible  under  the  circum- 
stances. The  restrictions  of  city  streets  are  such  as  to  render  it 
difficult  to  secure  space  for  anchoring  and  guying,  which  would  be 
common  in  the  open  country.  These  conditions  impose  so  many 
limitations  upon  pole  line  construction  as  to  make  the  city  line  require 
considerable  engineering,  and  that  of  no  mean  order.  Examples  of 
well  constructed  city  lines  are  shown  in  Figs,  i,  2  and  .3.     Fig.  i  is 


the  beginning  of  the  long-distance  pole  line  on  Amsterdam  Avenue, 
New  York.  The  pole  in  the  foreground  is  the  terminal  pole  on 
which  all  of  the  open  wires  terminate,  and  are  here  connected  by 
bridle  wires  to  the  underground  cables,  which  are  carried  through 
iron  pipe  along  the  side  of  the  pole  to  about  15  feet  above  the  side- 
walk. The  cables  run  into  the  cable  box  and  thence  are  bridled  to 
the  open  wire  lines.     Such  a  pole  must  withstand  the  entire  stress 


• 
•I 


u. 


FIG.  2. — ANOTHER  VIEW  ON    AMSTERDAM    AVENUE. 

due  to  the  tension  of  all  of  the  open  wires.  Fig.  2  is  another  view 
of  the  Amsterdam  Avenue  line  taken  further  north  and  shows  the 
line  as  it  passes  over  some  of  the  hilly  portions  of  the  city.  Fig.  3 
is  portion  of  a  pole  line  in  Chicago,  running  south  on  Indiana 
Avenue,  carrying  a  branch  line  running  east  and  west  and  is  a 
t;ood  example  of  the  best  type  of  city  construction. 

The  average  city  line  is  expected  to  carry  from  50  to  100  wires. 
It  must  be  high  enough  to  give  ample  room  beneath  the  lowest 
of  its  circuits,  for  the  most  extraordinary  city  traffic.  Such  a  line 
is  sotnetimes  burdened  with  the  weight  of  half  a  dozen  aerial  cables, 
so  that  the  stresses  which  it  is  called  upon  to  resist,  particularly 
(luring  a  winter  blizzard,  are  considerable.  City  lines,  therefore, 
must  be  designed  from  an  entirely  different  standpoint  from  'cross 
country  ones;  they  must  be  higher,  stronger  and  better  appearing. 
'Cross  country  lines  average  half  or  less  than  half  as  many  wires, 
ihey  extend  along  rural  highways  or  over  private  right  of  way 
where  there  is  ample  room  for  guying  and  staying  at  corners  and 
curves,  and  owing  to  sparsity  of  settlement  it  is  unnecessary  to  pay 
as  much  attention  to  appearance  as  in  a  town. 

During  the  recent  marvellous  development  of  telephony  a  very 
erroneous,  though  equally  plausible  idea  of  the  requirements  of 
the  telephone  plant  has  arisen.  For  example,  a  few  of  the  inhabi- 
tants of  some  rural  district,  decidedly  in  advance  of  average  in 
intelligence,  activity  and  enterprise,  perceive  the  advantages  of 
mutual  intercommunication.  They  buy  half  a  dozen  telephones 
and  installing  them,  themselves,  in  series  on  possibly  the  strands  of 
a  barb  wire  fence,  can,  under  favorable  circumstances,  succeed  in 
talking  with  each  other.     Encouraged  by  this  success,  they  proceed 
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to  guth'iT  in  ihrir  iiriKhbors,  itnaKiniiiK  tliut  Ik-c:iii<«c 'half  a  duzrii 
Iclcphonrs  somelimt's  talk  an  exchange  of  pcrliapH  3<n)  or  300  sub 
SL-ribers  can  be  served  in  a  suinewhat  .similar  fashion.  lUit  now  llir 
condition.s  are  completely  changed.  A  man  who  is  fiding  a  hobby 
will  accept  with  delight  annoyances  and  discomforts  that  he  will 
not  for  a  moment  tolerate  in  a  service  rriiderctl  to  him  by  others, 
and  for  which  he  is  ex|>ccted  to  pay.  The  difliriiltics  and  expenses 
of  a  telephone  system  vary  nearly  with  the  si|iiare  of  the  number  of 
instruments  installed.  A  service,  which  niighl  be  perfectly  satis 
factory  to  a  few  co-operative  owners,  is  totally  inadequate  when 
applied  to  a  larger  number,  from  whom  rental  is  <lrmanded.  Many 
telephone  companies  arc  created  by  the  combination,  and  amalga 
niation  of  a  number  of  isolated  groups  of  stations,  that  in  a  greater 
or  less  degree  have  come  into  being  by  the  process  described.  When 
such  an  incorporation  occurs,  it  has  been  the  universal  experiencr 
that  it  is  necessary  almost  immediately  to  rebuild  the  entire  plant, 


*      FIG.    3. — POLE   LINE    IN    CHICAGO. 

particularly  the  aerial  portions  thereof,  in  order  to  render  a  service 
that  shall  be  even  remotely  acceptable  to  subscribers  who  are  now 
expected  to  paj-  a  fair  remuneration  for  the  service  rendered  to 
them.  In  a  rural  district  the  wire  plant  is  on  the  whole  the  most 
important  part  of  the  entire  installation.  The  switchboard  may  be 
vompressed  within  a  few  square  feet  of  surface  in  the  rear  of  an 
office  or  drug  store.  It  is  of  comparatively  simple  construction, 
easily  supervised  and  not  liable  to  many  difficulties,  but  the  pole 
line  ramifies  through  all  the  surrounding  country  and  unless  it  is 
built  in  a  strong  and  substantial  manner  so  much  time  will  be  spent 
in  clearing  trouble,  and  there  will  be  so  much  complaint  and  dis- 
satisfaction from  subscribers  that  the  debit  side  of  the  profit  and 
loss  account  will,  at  the  end  of  the  year,  assume  most  alarming 
proportions.  "What  is  worth  doing  at  all  is  worth  doing  well"  is 
one  of  the  truest  aphorisms,  and  is  truer  of  a  pole  line  than  almost 


anything  ilst  Mm  like  every  other  structure  the  pole  line  is  sub-  j 
Servient  to  the  laws  of  design,  and  that  line  is  the  best,  which,  while 
entirely  adetjuatr  to  the  purpose,  requires  both  the  least  investment 
and  least  annual  expcrtse.  Now  the  foundation  for  the  jiole  liiir  is 
the  pole,  and  it  must  be  sufHciently  to  its  biirclc-ii,  therefore  ilic 
strength  of  poles  is  the  first  consideration. 

Slrissci. — 'I"he  poles  of  an  open  wire  line  arc  subjected  to  four 
stresses.  1st.  Kach  pole  must,  as  a  column,  support  the  weight  of 
.ill  the  wires,  cables,  cross-arms,  pins,  insulators,  etc.,  with  which 
It  is  burdened  plus  all  the  weight  of  snow  and  slcct,  which  may 
.'KCiiniulatc  on  its  circuits,  znrl.  J-lach  pole  may  be  subjected  to 
longitudinal  strain,  due  to  the  tension  of  the  wires  and  cables  form- 
ing the  circuits  which  it  supports.  In  well-constructed  pole  lines 
ilif  tension  upon  the  various  circuits  should  be  neutralize<l  before 
the  wires  or  c;ibles  are  fastened  on  the  cross-arms,  by  allowing 
each  to  slip  to  and  fro  until  it  adjusts  itself  in  such  a  position  as 
lo  bring  nothing  but  vertical  stress  upon  the  cross-arm.  Hut  either 
from  carelessness  in  adjustment,  or  from  subsequent  changes  in  ten- 
sion due  to  various  causes,  upon  the  spans  on  cither  side  of  the 
pole,  it  is  not  uncommon  to  find  the  poles  subjected  to  quite  a 
severe  longitudinal  strain.  3rd.  Wherever  there  is  any  change  in 
direction  in  circuits,  such  as  is  required  by  a  curve,  or  the  turning 
of  a  corner  in  the  location  of  a  route,  all  of  the  resultant  tension 
of  the  circuits  will  fall  upon  the  poles,  planted  along  such  portion 
of  the  line  as  is  included  in  this  change  in  direction,  and  must  cither 
be  met  by  the  actual  resistance  to  bending  oflfered  by  the  pole  or 
cared  for  by  proper  guying.  4th.  Each  pole  will  be  subjected  to  a 
lateral  stress  due  to  the  wind  pressure  against  the  surface  of  the 
poles,  cross-arms,  etc.,  due  to  the  heaviest  gale  that  may  blow. 
It  is  this  stress  that  usually  wrecks  a  pole  line,  for  it  is  very  rare 
that  either  of  the  other  causes  is  sufficient. 


New  Telephone  Patents. 


The  first  issue  of  the  United  Stales  Patent  Office  of  the  new 
year,  that  of  January  6,  brings  forth  three  patents  relating  to  the 
field  of  telephony.  "Automatic  Conversation  Counter''  is  the  sub- 
ject of  one  granted  to  J.  H.  Meyer,  a  subject  of  Germany,  and  consists 
of  a  message  counting  device  at  the  subscriber's  premises  and  certain 
keys  and  relays  at  the  central  office  whereby  a  subscriber  receives 
notice,  when  the  desired  party  is  w^aiting  for  him,  to  operate  his 
counter,  thus  automatically  completing  the  talking  circuit.  This 
system  as  developed  evidently  applies  only  to  magneto  systems, 
although  one  of  the  claims  could  be  so  construed  as  to  apply  to  com- 
mon battery  systems.  Mr.  Meyer  accomplishes  his  desired  results 
as  follows  : 

In  the  line  at  the  subscriber's  instrument  is  placed  an  indicator 
adapted  when  energized  by  the  flow  of  direct  current  to  display 
before  a  window  in  its  case  a  legend,  "Please  Call."  In  addition 
to  the  usual  instrument  circuits,  an  open  branch  circuit  is  arranged 
so  as  to  include  the  operating  magnets  of  the  counting  device,  and 
a  normally  open  contact,  controlled  by  the  automatic  switch  of  the 
hand  generator  in  a  manner  to  be  momentarily  closed  just  before 
the  beginning  and  just  after  the  ending  of  the  generation  of  current 
by  the  magneto.  In  addition,  a  contact  device  is  interposed  in  one 
side  of  the  line  as  it  enters  the  subscriber's  instrument.  This  is  so 
arranged  that  the  contact  will  Idc  momentarily  broken  at  the  com- 
pletion of  a  count  upon  the  dials  of  the  counter. 

At  the  central  office  the  connecting  cord  circuit  listening  keys 
have  associated  with  them  relays  and  a  battery  used  for  counting. 
The  relays  have  their  windings  and  contacts  so  arranged  that  when 
the  relay  is  once  operated  the  flow  of  current  from  the  counter 
battery,  through  the  coil  and  contact  of  the  relay  in  series,  will  cause 
the  relay  to  be  locked  in  the  operated  position  until  the  circuit  has 
been  broken  at  some  other  point.  Now  the  circuit  of  this  relay  is 
completed  over  the  subscriber's  line  through  his  indicator,  his  re- 
ceiver, the  above-mentioned  line  contact  controlled  by  the  counter, 
and  thence  back  to  the  counter  battery;  and  the  original  operation 
of  the  relay  is  performed  by  a  connection,  either  mechanical  or 
electrical,  between  the  listening  key  and  the  relay.  This  connection 
is  so  designed  that  the  act  of  disconnecting  the  operator's  set  from 
the  connecting  cords  causes  the  operation  of  the  relay.  Thus,  when 
the  operator  has  secured  the  desired  subscriber,  in  cutting  herself 
from  the  circuit  she  operates  the  relay,  locking  it  up,  and  through 
its  back  contact  breaking  the   talking  connection  between  the  two 
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subscribers'  lines.  Now  the  flow  of  current  toward  the  calling  party 
sets  his  indicator,  and  instructs  him  to  call,  and  in  complying  he 
closes  the  branch  circuit  through  the  counter  magnet.  The  counter 
thereupon  operates,  breaks  the  line  contact  associated  therewith,  and 
momentarily  opens  the  circuit.  This  allows  the  relay  armature  to 
return  to  the  normal  or  unlocked  position,  thus  completing  the 
talking  connection. 

The  chief  novelty  in  a  receiver  holder  patented  to  J.  B.  McClain 
is  in  the  multiplicity  of  adjustments.  This  holder  consists  of  a  base 
adapted  to  be  screwed  to  the  wall  beside  a  wall  telephone  and  secured 
to  which  by  a  clamping  ball  and  socket  joint  is  a  telescoping  arm. 
At  the  extremity  of  this  arm  a  revolvable  plate  is  attached,  this 
carrying  forks  to  hold  a  hand  receiver.  Three  latches  are  provided, 
one  to  lock  the  socket  joint,  one  to  lock  the  telescope  joint  and 
the  last  to  lock  the  revolving  plate.  Probably  the  point  that  will 
strike  the  practical  telephone  man  most  strongly  is  the  question, 
"Why  all  this  paraphernalia  when  the  head  receiver  is  within  the 
reach  of  all?" 

Fig.  I  shows  the  circuit  of  Mr.  Dean's  busy  test  system,  together 
with  two  subscribers'  lines  of  the  Kellogg  two-wire,  central  energy, 
switchboard  system,  for  which  the  invention  is  particularly  adapted. 
As  evident  from  the  figure,  the  test  rings  of  the  switchboard  multiple 
jacks  form  part  of  the  subscriber's  line  circuit,  and  the  shunting 
of  any  considerable  current  from  this  point  to  ground  for  test  pur- 
poses, will  be  accompanied  by  a  click  at  the  subscriber's  telephone. 
To  avoid  this  click,  a  relay,  x.  of  high  inductance  and  resistance  and 


Changes  at  the  Stevens'  Institute  of  Technology. 

A  number  of  changes  in  the  roster  and  the  faculty  of  the  Stevens' 
Institute,  Hoboken,  N.  J.,  have  been  made  in  order  to  take  care  of 
the  large  increase  in  the  size  of  classes,  and  also  to  generally  broaden 
the  course  of  instruction.  The  Department  of  General  Physics  has 
been  separated  from  that  of  Applied  Electricity,  and  Dr.  William 
E.  Geyer  has  been  appointed  professor  of  general  physics.  In  addi- 
tion to  the  regular  lectures  on  physics,  Dr.  Geyer  will  deliver  the 
lectures  on  electricity,  formerly  given  by  the  late  President  Morton, 
and  will  also  take  charge  of  a  physics  laboratory  course  for  the 
sophomore  class.  Former  Assistant  Professor  Albert  F.  Ganz 
has  been  appointed  professor  of  applied  electricity,  and  former  In- 
structor William  Moore  assistant  professor  in  the  same  department. 
The  laboratory  work  in  applied  electricity,  formerly  given  in  the 
senior  year,  will  now  be  distributed  over  the  junior  and  senior  years. 

President  Humphreys  has  begun  a  series  of  lectures  on  business 
methods  to  the  senior  class.  In  the  lower  classes  additional  lime 
has  been  assigned  to  English  and  to  mechanical  drawing.  Dr.  F.  L. 
Sevenoak,  vice-principal  of  the  Stevens'  Preparatory  School,  has 
been  appointed  assistant  professor  of  English  literature  and  will 
assist  Prof.  Wall  with  the  new  work  in  English.  Former  Instructors 
C.  L.  Gunther  and  E.  R.  Knapp  were  also  promoted  to  the  grade 
of  assistant  professor. 

An  extra  hour  per  week  has  been  allotted  to  the  sophomore  and 
senior   classes   for    special   lectures   on   engineering    subjects   to   be 


Dean  Testing  System. 


connected  to  the  tips  of  the  plugs  of  the  various  calling  cords 
through  the  back  contacts  of  the  relays,  k^,  one  of  which  is  asso- 
ciated with  each  such  calling  cord,  is  provided.  Now,  when  the 
operator  tests  a  line  with  a  calling  plug,  she  touches  it  to  the  ring, 
di,  of  one  of  the  jacks  of  the  desired  line,  when  if  that  line  is  busy 
and  battery  potential,  therefore,  exists  upon  the  test  ring  due  to 
the  operated  condition  of  the  relay,  a;,  a  current  will  flow  through 
the  relay,  x,  to  ground.  This  current  will  be  of  such  small  mag- 
nitude and  will  come  to  its  maximum  so  slowly,  because,  respectively, 
of  the  high  resistance  and  high  inductance  of  the  relay,  x,  it  will  not 
cause  a  disturbance  at  the  subscriber's  station.  It  will,  nevertheless, 
cause  the  relay,  x,  to  operate  and  through  its  contacts  close  a  circuit 
through  the  tertiary  winding  of  the  operator's  induction  coil,  thus 
producing  the  required  click  or  test. 

Each  individual  feature  of  this  invention  has  been  known  and  used 
for  a  long  time  past,  but  the  combining  of  them  into  their  present 
form  to  serve  the  specified  end  comprises  the  novelty  of  the  in- 
vention. Mr.  Dean  has  assigned  his  patent  to  the  Kellogg  Switch- 
board and  Supply  Company,  of  Chicago. 


given  by  professional  engineers  and  by  members  of  the  faculty.  The 
new  roster  has  also  been  so  arranged  as  to  distribute  the  work  for 
the  students  as  evenly  as  possible;  Wednesday  afternoon  has  been 
left  free  for  all  classes,  so  that  the  students  can  combine  for  ath- 
letics or  make  visits  of  inspection. 

During  the  Christmas  holidays  a  new  marbleized  slate  distribu- 
tion switchboard  was  installed  in  the  electrical  laboratory  and  both 
the   laboratory  and  dynamo  room   were   systematically  rewired. 


Long  Swiss  Electric  Road. 


It  is  stated  that  Switzerland     is  to  have  still  another   connection 
with   Italy — an    electric  railway    from  Coire  to  Arosa. 


Electrolytic  Copper  Plant  at  Shawinigan. 

A  new  copper-producing  plant  is  projected  for  Shawinigan  Falls, 
Que.  This  is  the  determination  of  Mr.  C.  K.  Milburne,  who  is 
backed  in  the  project  by  English  and  .American  capitalists,  who 
are  prepared  to  invest  heavily  in  the  production  of  manufactured 
copper  in  Canada.  There  are  no  copper  works  in  the  Dominion, 
and  it  is  claimed  that  by  the  new  electrolytic  process,  of  which 
Mr.  Milburne  holds  the  patents,  the  manufactured  copper  can  be 
produced  at  a  fraction  of  the  cost  at  which  it  is  manufactured  in 
the  United  States,  and  it  can  consequently  be  sold  at  a  profit  at 
half  the  price  that  is  now  paid  for  it.  The  importance  of  the 
scheme  to  Canada  lies  in  the  fact  that  it  will  lead  to  practical  steps 
being  taken  for  the  utilization  of  Canadian  minerals  for  the  ad- 
vantage of  the  country. 
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CURRhNT    NhWS   AND    NOTES. 


LWSriTUTlDM  i)l-  HLnCTRICAl.  ENGINEERS.— ttouces 
liiivc  been  received  by  ilic  nu-iiilicrs  in  lliis  t-Duiilry  of  the  proposed 
(rip  of  tlie  Iiistitiitiuii  in  Italy  in  .Xpril,  cliii-tly  lu  Cuino,  Milan, 
Taderno  and  ilic  Valtclhiia  lUiiric  road.  Circulars  give  also  the 
chaiiKes  in  the  constitution  and  ibc  increased  rates  fur  membership. 

I-OREIUN  SCIENTISTS  IN  PARIS.— TUc  Municipal  Council, 
of  Pans,  France,  has  voted  $600  for  the  creation  of  .a  bureau  of 
scientific  information  for  forciRners.  Many  foreign  scientists  annu- 
ally visit  Paris  for  iiu|uiry  and  study  in  holiday  times,  when  heads 
of  museums,  collections  and  libraries  arc  away.  A  competent  linguist 
has  now  been  appointed  to  reply  to  inquiries,  verbally  or  in  wrilinR. 


iriRELESS  TELEGRAPHY  TOR  ALL  CANADA.— The  Mar- 
coni Wireless  Telegraph  Company,  of  Canada,  has  given  notice  of 
an  application  to  Parliament  for  an  act  of  incorporation  to  do 
business  all  over  British  North  America,  the  British  Isles,  Europe 
and  i>n  the  Atlantic  and  Pacific  Oceans,  and  on  the  islands  and  places 
near  the  same.  Powers  arc  also  asked  for  leasing  or  purchasing 
existing  telegraph,  telephone  and  cable  companies. 


FRANCE  AND  WIRELESS  TELEGRAPHY.— Ks  already 
noted  in  these  pages,  a  curious  proceeding  has-  resulted  from  the 
claim  of  the  French  Postal  Department  to  the  mdi\opoly  of  wireless 
telegraphy  in  France.  The  Popp  Company,  which  has  its  head- 
quarters on  the  Place  de  la  Madeleine,  in  Paris,  having  established  a 
station  at  Cape  La  Hoguc,  near  Cherbourg,  on  the  English  Channel, 
the  Under  Secretary  of  State  for  Posts  and  Telegraphs  intervened, 
and  all  the  material  has  been  seized  by  the  Cherbourg  judicial  au- 
thorities. Mr.  Popp  is  to  be  prosecuted  for  establishing  a  post  and 
correspondence  without  the  permission  of  the  Government. 


WHITE  HOUSE  ELECTRICAL  INSTALLATION.— As  ie, 
well  known,  the  President's  Mansion  at  Washington  has  been  mod- 
ernized during  the  past  year.  The  electrical  installation  involved 
six  months'  work.  The  house  was  rewired,  with  168,000  feet  of 
conductor  enclosed  in  iron  conduits.  The  house  is  lighted  by  3,000 
incandescent  lamps,  and  a  separate  plant  supplies  current  for  the 
operation  of  ventilating  motors,  pumps  and  elevators.  There  are, 
besides,  complete  bell,  telegraph  and  telephone  systems.  In  the 
pantry  there  is  an  electrical  plate-warmer,  having  a  capacity  of 
3,000  pieces.  It  is  stated  that  the  electric  light  fixtures  used  are 
thi.-  finest  in  the  country. 


ALASKAN  TELEGRAPHS.— It  is  said  that  in  spite  of  the  rigors 
of  the  Arctic  winter,  the  Government  telegraph  line  in  Alaska  from 
Fort  Gibbons,  up  the  Tanana  River,  through  Ghana  City,  a  distance 
of  240  miles,  and  on  to  join  the  Eagle  City  line,  will  be  pushed  along 
and  completed  about  April  I.  ■  Lieut.  Gibbs  and  his  party  of  Signal 
Corps  men  and  soldiers  expect  to  have  a  hard  time  during  the  winter 
months.  When  the  snow  is  deep  and  the  thermometer  low-  their 
bread  reaches  them  from  the  camp  frozen  and  their  cofifee  is  received 
ground  up.  They  thaw  their  bread  and  water  their  cofTee  with  melted 
snow,  but  every  one  of  them  is  a  Mark  Tapley  and  swears  he  enjoys 
the  work  more  the  lower  the  thermometer  goes. 


ELECTRIC  RAILWAY  SPEED  IN  EUROPE.— A  cable  dis- 
patch from  London  of  January  10  says :  "The  present  year  will 
w-itness  some  very  interesting  developments  in  locomotion,  both  on 
land  and  by  sea.  In  June  next  Mr.  F.  B.  Behr  hopes  a  portion  of 
his  Manchester-Liverpool  mono-rail  electric  express  railway  will 
be  opened  and  that  cars  will  be  running  on  it  at  the  rate  of  one 
liundred  and  ten  miles  an  hour.  Mr.  Behr  is  introducing  a  bill  next 
session  for  a  London-Brighton  mono-rail  railway,  which  would 
take  Londoners  down  to  the  sea  in  half  an  hour.  Many  big  railway 
companies  are  electrifying  portions  of  their  lines.  By  the  close 
of  1903  trains  will  be  running  by  electricity." 


iiystcin  would  require  the  co-opcralion  of  the  Dutch  and  German 
Kovcrninrnis.  The  plan  would  be  for  the  iJutch  to  connect  Java 
with  the  westernmost  island  of  the  Caroline  Kruup,  and  fur  the 
Germans  tu  carry  a  cubic  from  that  Caroline  island  to  the  eastern 
extremity  of  their  possessions,  at  Bonhani  Island  in  the  Marshall 
group.  The  cuniicclion  with  our  Coniincrcial  Pacific  cable  at  (itiam 
would  chnibtlcss  be  made  from  the  point  in  the  Caroline  Islands 
where  these  two  cables  meet.  Such  a  line  would  have  a  great 
strategic  as  well  as  commercial  advantage,  since  the  Caroline  Islan<l> 
contain  many  good  harbors  and  bases  for  naval  operations  and  naval 
reserves.  To  know  by  cable  what  is  going  on  there  would  at  times 
be  of  the  utmost  value,  even  in  the  absence  of  conditions  which 
warranted  the  controlling  government  from  shutting  ofT  the  trans- 
mission of  information. 


Letters  to  the  Editors. 


Conditions  on  the  Manhattan  Elevated. 


CONNECTIONS  FOR  PACIFIC  C^BL£.— Now  that  the  cable 
is  finished  to  Honolulu,  the  next  submarine  cable  of  world  interest 
will  doubtless  be  south  of  our  possessions  in  the  Pacific.    This  new 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  The  energetic  editorial  in  your  issue  of  Uecembcr  20th, 
iyo2,  under  the  heading,  "Manhattan  Elevated  l-llectrics,"  was  in- 
spired by  a  feeling  with  which  every  engineer  who  rejoices  to  see 
the  applications  of  electricity  extended  and  its  practical  eflFectivness 
demonstrated  must  sympathize,  but  your  attack  upon  the  executive 
management  of  the  Manhattan  Company  is  far  more  severe  than 
the  facts  justify.  I  find  myself  also  somewhat  at  variance  with 
the  opinion  which  you  express  regarding  the  third  rail,  and  as  the 
subject  is  one  of  great  interest  to  the  engineering  profession,  I  avail 
myself  of  your  courteous  permission  to  use  your  colunnis  in  stating 
some  of  my  views. 

You  say,  substantially,  that  the  third  rail  exposed  to  sleet  and 
snow  is  all  right,  but  that  the  management  of  the  Manhattan  Com- 
pany is  all  wrong.  On  the  contrary,  I  believe  that  an  unprotected 
third  rail  is  a  make-shift  and  must  be  superseded  by  a  construction 
securing  effective  protection  against  snow  and  sleet  and  in  my  opinion 
the  executive  management  of  the  Manhattan  Company  is  excep- 
tionally able  and  successful. 

First,  as  to  the  management :  It  is  a  fact  that  the  first  sleet  storm 
of  the  season  found  the  cars  of  the  company  without  steel  brushes 
or  scrapers.  For  this  failure,  the  management  is,  of  course,  primarily 
responsible ;  but  the  fact  that  the  delay  in  mounting  the  brushes  upon 
the  cars  was  due  to  loss  of  time  in  the  successful  development  of  an 
improved  method  of  applying  the  scraping  devices,  and  tbe  further 
fact  that  after  the  brushes  and  the  mechanism  for  operating  them 
were  ordered,  it  was  found  impossible  to  obtain  prompt  deliveries 
from  m.anufacturers,  may  at  least  be  mentioned  as  extenuating  cir- 
cumstances. But  admitting  that  this  was  a  serious  failure  and 
that  the  management  is  responsible,  is  it  not  a  fact  that  during  the 
last  three  years  the  Manhattan  Railway  Company  has  accomplished 
results  which  call  for  praise  rather  than  censure?  Where  is  the 
system  here  or  abroad  that  carries  anything  like  the  number  of 
people  carried  by  the  Manhattan  or  that  has  a  record  in  any  way 
comparable  with  respect  to  general  effectiveness  and  particularly 
to  safety  to  the  passengers  carried?  Recently,  it  has  repeatedly 
happened  that  within  a  single  hour,  more  than  100,000  people,  prac- 
tically all  bound  in  one  direction,  have  been  carried  by  the  trains  of 
the  company.  That  number  of  people  would  fill  Broadway  from 
curb  to  curb  from  City  Hall  to  Sixty-eighth  Street,  a  column 
marching  20  abreast  and  with  less  than  6  feet  between  successive 
ranks.  It  is  a  physical  impossibility  to  carry  satisfactorily  such  a 
multitude  in  one  hour  over  the  limited  number  of  tracks  available. 
Terrific  crowding  is  inevitable  and  that  such  crowds  have  been 
carried  at  all  without  greater  discomfort  to  the  passengers  and 
without  more  accidents  is  in  itself  eloquent  testimony  to  the  ability 
of  the  operating  management  and  the  discipline  and  faithfulness  of 
its  employees. 

As  regards  construction,  the  work  of  substituting  electricity  for 
steam  during  the  last  three  years  has  been  quietly,  systematically  and 
successfully  prosecuted  upon  a  scale  beyond  all  precedent.  A  power 
plant,  capable  of  putting  out  during  rush  hours  50,000  kw,  has  been 
constructed  and  over  900  electrically  operated  cars,  equivalent  to  a 
continuous  train  eight  miles  long,  are  in  operation.  In  carrying 
out  this  work,  it  is  only  just  to  say  that  no  board  of  directors  could 
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have  allowed  greater  latitude  to  the  engineers  and  no  executive 
officer  representing  that  board  could  have  more  intelligently  and 
helpfully  directed  and  co-operated  with  those  engineers  than  has  Mr. 
Alfred  Skitt,  vice-president  and  general  manager  of  the  company. 
The  officers  of  the  company,  and  particularly  Mr.  Gould  and  Mr. 
Skitt,  have  at  all  times  impressed  upon  their  engineers  the  im- 
portance of  securing  for  the  new  equipment  the  best  and  in  every  way 
most  effective  outfit  of  steam  and  electric  machinery  that  could  be 
constructed,  and  in  no  instance  that  I  can  recall  have  the  wishes 
of  the  engineers  been  negatived  by  the  management. 

In  the  main,  the  plans  adopted  have  been  splendidly  successful. 
The  engines  and  alternators  during  periods  of  maximum  load  put 
out  10,000  electrical  hp  each  and  in  doing  so  operate  as  smoothly  as 
engine-driven  un-its  of  one-tenth  their  power.  More  than  125  miles 
of  cable,  operating  at  11,000  volts,  a  potential  66  per  cent,  higher 
than  the  highest  previously  used  in  plants  comparable  with  this, 
are  to-day  distributing  energy  from  the  power  house  to  seven  sub- 
stations, located  in  Manhattan  and  the  Bronx.  In  power  house  and 
in  sub-stations,  switches  and  switch  gear,  necessarily  intricate,  are 
successfully  handling  the  enormous  power  required  to  operate  more 
than  900  cars  of  the  elevated  roads  and  those  cars,  two-thirds  of 
which  are  equipped  with  motors  and  with  a  system  of  control  neces- 
sarily complicated  and  until  adopted  by  the  Manhattan  Railway 
I  Company  scarcely  tried  in  practical  operation,  are  making  about 
120,000  car-miles  per  day,  equivalent,  for  example,  to  130  five-car 
trains  per  day  in  each  direction  between  New  York  and  Philadelphia. 

The  only  part  of  the  system  which  in  my  opinion  is  not,  and,  unless 
substantially  modified,  will  not  be  thoroughly  satisfactory  in  service 
is  the  third  rail.  In  saying  this  I  do  not  mean  to  imply  that  the 
engineers  of  the  company  in  1899  made  a  mistake  in  adopting  the 
standard  form  of  third  rail  and  the  standard  linked  shoe.  Our 
reasoning  was  then  valid  and,  indeed,  is  still  valid,  because  no 
better  plan  than  that  adopted  is  to-day  in  operation  upon  any  scale 
which  would  justify  its  adoption  by  the  Manhattan  Company.  No 
mere  theoretical  demonstration  of  the  practicability  of  an  under- 
running  or  side-running  shoe  could  have  justified  the  adoption  of  a 
device  that  had  not  withstood  the  test  of  practical  operation,  and  in 
adopting  what  was  in  practical  use  in  all  comparable  electrically 
operated  elevated  railways  in  America  and  in  Europe,  the  engineers 
of  the  Manhattan  Company  acted  with  that  conservatism  and  judg- 
ment which  the  management  of  the  company  had  a  right  to  expect. 

But  while  the  Manhattan  Company  was  not  justified  in  experi- 
menting with  a  new  type  of  third  rail,  involving  an  untried  type  of 
collecting  shoes,  I  am  personally  convinced  that  an  exposed  contact 
rail  is  not  the  correct  ultimate  solution  of  this  part  of  the  problem 
of  substituting  a  central  steam  plant  for  locomotives.  I  am  con- 
vinced of  this  notwithstanding  the  fact  that  the  great  majority,  if 
not  all,  of  those  engineers  and  operating  men  who  have  had  ex- 
tended experience  in  the  use  of  third  rail  systems  elsewhere  are 
asserting  to-day  that  the  third  rail  as  it  is  erected  on  the  Manhat- 
tan system  is,  as  you  say,  "a  perfect  success  in  competent  hands," 
and  I  backed  my  opinion  upon  this  point  more  than  a  year  ago  in 
designing  and  securing  for  the  Wilkesbarre  &  Hazleton  Railway 
Company  a  third  rail  system  in  which  the  contact  rail  is  protected 
against  snow  and  sleet  by  an  overhanging  timber  guard.  The 
Wilkesbarre  &  Hazleton  Railway  is  not  yet  in  commercial  oper- 
ation, but  for  the  last  month  or  two  one  of  the  cars  has  been  running 
over  a  part  of  the  line  and  during  the  sleet  storm  December  nth 
and  I2th,  which  was  very  severe  on  the  mountains  between  Wilkes- 
barre and  Hazleton,  the  timber  guard  afforded  effective  protection 
and  effectually  prevented  the  formation  of  sleet  upon  the  rail  head. 
The  sleet  storm,  however,  although  very  heavy,  was  not  a  partic- 
ularly driving  one,  and  I  do  not  regard  the  test  as  thoroughly 
conclusive.  The  side-thrust  shoe  used  on  the  Wilkesbarre  &  Hazle- 
ton Railway  is  of  a  type  recently  developed  by  the  General  Electric 
Company.  The  chief  engineer  of  the  railway  department  of  the  Gen- 
eral Electric  Company  informed  me  about  three  weeks  ago  that 
recent  experiments  at  Schenectady  in  running  through  snow  indicate 
that  the  new  shoe  will  have  to  be  modified  substantially.  So  far 
as  this  guard  and  shoe  are  concerned,  therefore,  while  the  results 
thus  far  obtained  are  encouraging  and  while  I  believe  that  the  shoe 
can  be  perfected,  they  are  not  sufficiently  conclusive  to  justify  its 
adoption  by  the  Manhattan  Company,  even  at  the  present  date. 

Before  the  end  of  the  present  winter  it  is  hoped  and  expected 
that  some  type  of  collecting  shoe  that  can  be  used  in  connection 
with  a   rail  protected   against   sleet  will    have  been    used    in  prac- 


tical operation  to  an  extent  sufficient  to  justify  its  adoption,  provid- 
ed experience  during  the  remainder  of  this  winter  shall  demon- 
strate that  brushes,  scrapers,  brine  cars,  etc.,  cannot  maintain  the 
contact  rail  in  satisfactory  condition.  The  General  Electric  Com- 
pany is  systematically  experimenting  with  the  new  shoe  at  Schenec- 
tady, we  are  ot  course  gaining  all  experience  possible  from  the 
Wilkesbarre  &  Hazleton  Railway,  and  the  Manhattan  Company  has 
asked  the  consent  of  the  Department  of  Water  Supply,  Gas  and 
Electricity  to  the  removal  of  one  of  the  two  plank  guards  which 
protect  the  contact  rail  on  the  Second  Avenue  line  in  order  that  we 
may  try  in  actual  service  several  new  types  of  collecting  shoe  adapted 
to  operation  in  connection  with  a  protected  contact  rail.  Of  the  very 
many  designs  which  have  been  suggested,  we  have  selected  three 
thus  far  and  if  the  city  authorities  consent  to  the  removal  of  one  of 
the  two  guard  timbers,  there  is  every  reason  to  believe  that  we  shall 
be  able  to  develop  a  satisfactory  shoe. 

In  some  quarters  the  Manhattan  Company  and  its  engineers  have 
been  criticised  for  erecting  the  wooden  guard  planks  on  each  side 
of  the  contact  rail  instead  of  leaving  this  contact  rail  absolutely 
exposed  as  is  done  by  elevated  roads  elsewhere.  These  guards  were 
required  by  the  Department  of  Public  Buildings,  Lighting  and  Sup- 
plies. They  were  objected  to  by  the  management  of  the  Manhattan 
Company,  acting  upon  the  advice  of  its  engineers,  who  had  had  the 
greatest  experience  in  third  rail  practice,  but  their  erection  was 
insisted  upon  by  the  department.  Personally,  I  am  of  the  opinion 
that  the  department  was  substantially  right  in  the  position  which 
it  took,  as  I  have  never  been  in  favor  of  a  contact  rail  carrying 
600-volt  current  unless  such  rail  be  provided  with  adequate  safe- 
guards for  life  and  property.  L.  B.  Stillwell. 

New  York  City. 


Inverted  Third  Rails. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  I  note  in  your  issue  of  January  3  a  letter  from  W.  A. 
Anthony  with  reference  to  the  Manhattan  third  rail  installation,  in 
which  he  states  that  the  entire  third  rail  could  be  installed  upside 
down  and  the  contact  made  from  underneath. 

If  Prof.  Anthony  will  secure  a  clearance  diagram  and  a  section  of 
the  permanent  way,  bearing  in  mind  the  fact  that  the  shoe  must  not 
strike  anything  on  the  permanent  way,  and  conversely  that  all  parts 
of  the  third  rail  and  its  protectors  must  clear  any  of  the  rolling 
stock,  he  will  find  the  change  of  the  character  he  proposed  is  not 
so  easy  as  it  looks.  George  T.  Hanchett. 

New  York  City. 


Electricity  in  the  Army. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  Permit  me  to  correct  a  statement  in  your  issue  of  December 
6th,  1902,  page  914,  to  the  effect  that  electricity  is  only  taught  at 
one  army  training  post,  Fort  Meyer.  Fort  Monroe,  Va.,  has  a 
class  of  about  twenty-seven  officers  in  the  department  of  electricity, 
mines  and  mechanism,  and  a  class  of  gunner  specialists  (enlisted 
men)  who  are  taught  practical  electrical  application ;  and  Willets 
Point  has  a  school  of  submarine  defense  where  electricity  is  taught. 
There  are  a  number  of  electrician  sergeants  graduated  from  these 
schools  who  are  giving  instruction  to  from  6  to  20  men. 

The  reason  that  Fort  Leavenworth  does  not  give  an  electrical 
course  is  probably  because  the  Signal  Corps  personnel  is  especially 
trained  for  the  electrical  duties  pertaining  to  mobile  troops,  namely 
line  construction,  telegraphy,  telephony,  flag  signalling,  heliography 
and  marching.  It  appears  unnecessary  at  present  to  provide  infantry, 
cavalry  and  light  artillery  with  electricians  or  an  equipment  involv- 
ing the  services  of  more  skilled  men  than  the  Signal  Corps  furnishes. 
The  works  at  a  coast  artillery  post  being  of  permanent  char- 
acter, are  provided  with  electric  light  plants,  including  storage  bat- 
teries, motors  for  guns  and  ammunition,  telephones,  telegraph,  sub- 
marine mine,  electrical  circuits,  etc.  The  electrician  sergeant  must 
know  how  to  operate  these  and  instruct  others,  to  make  ordinary 
repairs,  estimate  on  new  work,  etc.  The  work  he  is  called  upon 
to  di^  (outside  of  his  professional  duties)  is  generally  of  a  nature 
fo-  eign  to  electricity  or  engineering,  ranging  from  repairing  meteor- 
ological,  surveying  and  optical  instruments,   to  drawing.     For  the 
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cncouraKi'iiiriit  nt  thcic  the  more  >cii>iblc  plan  aiul  llic  diu-  tli.it 
IS  most  f;iM)rrd  is  to  rais*  to  tin-  pay  and  rank  of  warrant  oflker 
tlir  clrctricianx  now  in  the  service  and  let  thcni  go  nlunK  as  tlicy 
have  been  doing.  To  a  young  man  fitted  to  fill  the  position,  there 
is  now  more  pay  awaiting  liint  in  civil  life. 

The  army   has  a  chief  of   artillery,    who    is  a   better   electrician 
than  many  who  are  operating  large  installations,  who  is  up-to-date, 


and  devoted  to  the  service;  had  this  officer  considt-rcd  that  the 
necessities  of  the  service  required  a  course  at  Leavenworth,  it 
doubtless  would  have  been  authorized.  It  is  to  be  hoped  that  the 
powers  that  be  will  be  more  generous  and  lot  the  existing  schools 
ec|uip  in  belter  shape  and  thus  correct  to  soniv  extent  the  impression 
that  there  is  "nothing  doin"  "  in  electricity  in  the  army, 

FoHT    l.KAVKNWOHTII,    NkD.  ChAS.    G.    ChaSE. 


Dynamos.  Motors  and  Transformers. 

Design  of  Polyf<hase  Current  Machines. — Bergman. — An  article  in 
which  he  discusses  the  most  important  features  of  the  design  of  poly- 
phasf  current  machines  and  more  especially  draws  a  parallel  between 
diflerent  practices  in  luirope  and  ."Vmerica.  There  arc  several  ways 
to  obtain  a  high  power-factor:  to  distribute  the  windings  in  a  great 
nimiber  of  slots;  to  make  the  diameter  of  the  armature  large,  and 
keep  the  length  of  core  small ;  to  reduce  the  number  of  conductors 
and  simultaneously  keep  the  no-load  current  small.  These  possi- 
bilitie.s  of  increasing  the  power-factor  are  not  independent  of  each 
other ;  on  the  contrary,  they  arc  closely  connected.  In  order  to  get 
the  no-load  current  as  small  as  possible,  the  motors  require  closed 
slots,  but  this  is  expensive.  Many  of  the  principal  American  engi- 
neers, therefore,  decided  to  use  open  slots  entirely  in  order  to  reduce 
the  cost  of  manufacture  of  the  motors,  but  in  consequence  of  this 
the  motors  had  to  be  built  much  larger  in  order  to  prevent  the  no-load 
current  being  too  large ;  this  method  gives  a  good  power-factor. 
In  Europe  the  same  result  was  obtained  by  making  use  of  nearly 
closed  slots,  the  manufacture  being  more  expensive,  but  on  the  other 
hand  the  material  costs  were  reduced.  Besides,  the  Americans  suc- 
ceed in  cheapening  their  motors  by  making  use  of  the  squirrel-cage 
type  for  sizes  up  to  50  hp,  while  in  Europe  the  polar-wound  slip- 
ring  motor  was  mostly  used.  The  adjoining  diagrams  show  the 
main  results  of  these  differences  in  design ;  the  first  diagram  refers 
to  a  15-hp.  50-periods,  6-pole,  three-phase  motor,  with  nearly  closed 
slots  and  a  polar-wound  motor  with  slip  rings ;  the  second  diagram 
to  a  15-hp.  60-periods,  6-pole,  three-phase  motor,  with  entirely 
open  slots  and  a  squirrel-cage  motor.  The  power-factor  is  better  in 
the  second  motor,  but  the  efficiency  is  poorer.  He  suggests  that  a 
compromise  between  the  efficiency  and  the  power-factor  could  be 
obtained  if  the  product  of  these  two  were  adopted  as  a  measure  of 
the  general  excellence  of  the  motors.  He  then  discusses  the  voltage 
drop :  it  may  be  made  small  by  reducing  the  self-indi:ction,  but  only 
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FJG.     I. — NE.\RLY    CLOSED    SLOTS,    POL.\R-WOUND    ROTOR. 

to  a  certain  extent.  The  drop  of  voltage  in  alternating-current  gen- 
erators is  dependent  not  only  on  the  armature  reaction  directly,  but 
also  on  the  increased  leakage  of  the  poles,  as  well  as  on  the  slots  in 
the  armature ;  consequently  every  designer  aims  to  begin  w  ith  design- 
ing the  generators  so  that  the  leakage  at  its  loads  keeps  practitxlly 
constant,  and  further  to  design  the  cores  in  such  a  way  as  to  matt 
it  possible  to  diminish  the  injurious  eiifect  of  increase  0/  leakage  on 


the  drop  of  voltage  due  to  the  load  of  the  machine;  these  conditions 
being  fulfilled,  a  high  degree  of  saturation  can  also  be  maintained. 
Generators  designed  as  prescribed  will  have  a  small  voltage  drop 
and  besides,  the  costs  of  material  will  be  considerably  reduced.  These 
principles  are  not  difficult  to  realize  with  low-speed  machines,  but  will 
be  rather  difficult  with  machines  for  a  large  number  of  revolutions 
per  minute,  if  the  inside  pole  type  is  used.    Many  American  manufac- 
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FIG.    2, — ENTIRELY    OPEN    SLOTS,    SOUIRREL-CAGE    ROTOR. 

turers  have,  therefore,  decided  upon  the  outside  pole  type  of  ma- 
chines with  rotating  armature,  for  500  revolutions  and  above,  this 
type  being  very  favorable  for  other  reasons  also,  the  efficiency  being 
essentially  much  better  and  the  cost  of  manufacture  being  smaller. 
This  type  of  machine  has  been  introduced  into  Europe  only  to  a  very 
small  extent.— Lond.  Elec.  Rev.,  December  26. 

REFERENCE. 

Slotted  Armature  Sheets. — Hundhausen. — The  first  part  of  a 
well-illustrated  article  on  the  manufacture  of  slotted  armature  sheets. 
— Elek.  Zeit.,  December  18. 

Lights  and  Lighting. 

The  Problem  of  Electric  Lighting. — Swinburne. — In  his  presiden- 
tial address  to  the  (Brit.)  Inst,  Elec.  Eng.  he  remarks  that  the  obvious 
goal  is  direct  production  of  "light  without  heat,"  by  which  is  meant 
producing  only  the  rays  of  wave  lengths  which  affect  the  eye.  The 
fire  fly,  it  appears,  succeeds  in  doing  this.  "There  is  no  thermo-dy- 
namical  reason  why  electrical  energy  should  not  be  converted  directly 
into  radiation  of  any  wave  length  without  loss.  I  do  not  know  if 
there  is  any  molecular  impossibility,  but  apparently  our  limits  are 
practical — that  is  to  say,  it  may  be  done,  but  we  have  not  yet  hit 
on  the  way  of  doing  it.  The  vacuum  tube  appears  to  be  a  means 
of  converting  electric  power  direct  into  radiation.  The  Cooper- 
Hewitt  lamp,  for  instance,  gives  an  efficiency  of  about  3  candles  per 
watt,  or  something  like  0.6.  All  these  figures  as  to  light  are  a  little 
vague.  Unfortunately,  the  light  is  of  a  very  bad  color.  It  is  very 
actinic,  but  the  wave  lengths  are  too  small.  One  method  is  to  degrade 
the  light  by  making  it  act  on  silk  dyed  with  matters  which  lower 
the  radiation  to  a  redder  color  by  fluroescence."  Concerning  the  arc 
light  he  says  that  we  do  not  seem  to  have  reached  our  limit  as  to 
light  from  pure  heating,  because  a  lot  of  light  is  lost  in  the  opposite 
carbon.  Many  attempts  have  been  made  to  expose  the  crater  freely. 
But.  far  more  important  than  this,  the  arc  is  not  necessarily  only  a 
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hot  body  rndiator,  but  it  may  also  convert  electrical  power  directly 
into  light  in  the  space  between  the  electrodes,  and  this  gives  a  chance 
of  rising  more  nearly  to  the  theoretical  limit  of  about  5  candles  per 
watt.  "Practically  all  light  is  wanted  for  use  by  the  human  eye. 
The  human  eye  is  exceedingly  sensitive:  it  is  calculated  to  see  a 
distant  star  when  receiving  0.000,000,01  erg  per  second,  so  that  one 
watt  would  enable,  say,  5,000  billion  people  to  see  stars  with  both 
eyes,  but  it  would  have  to  be  used  economically.  In  reading  a  book 
the  eye  would  need  much  more  than  this  ;  and  then,  as  the  book 
radiates  light  in  half  of  all  directions,  only  a  little  is  used  by  the 
eye,  so  even  if  all  light  from  a  source  were  concentrated  on  a  book, 
there  is  enormous  waste  by  useless  radiation  from  the  book.  But 
the  source  of  light  does  not  illuminate  only  the  book ;  the  book 
probably  subtends  a  small  solid  angle,  so  there  is  another  source  of 
waste.  The  eyes  reading  a  book  in  a  fairly  good  light  want  something 
of  the  order  of  2  ergs  per  second,  so  that  a  watt  would  only  work 
the  optic  nerves  of,  say,  the  inhabitants  of  London.  But  the  book, 
say  200  sq  cm,  would  need  about  3,000  ergs  a  second  to  illuminate  it. 
A  candle,  which  gives  a  light  of  4  cp,  radiates  about  0.2  watt,  or  5 
candles  a  watt ;  that  is  to  say,  at  an  efficiency  of  unity  we  would  get 
5  cp,  or  20  units  of  light  per  watt.  The  efficiency  of  a  glow-lamp 
is  only  about  0.25  cp  per  watt,  or  0.65,  so  there  is  room  for  improve- 
ment."— Lond.  Elec,  December  19. 

Power. 

Governing  of  Alternators. — ^^De  Marchena. — .\n  abstract  of  a  paper 
read  before  the  International  Society  of  Electricians  in  Paris,  on  the 
governing  of  engines  coupled  to  alternators  running  in  parallel. 
The  parallel  running  of  alternators  is  greatly  influenced  by  the  action 
of  the  governor,  which  fact  is  said  to  have  been  overlooked  by  other 
French  writers,  who  have  in  the  author's  opinion  attached  too  much 
importance  to  the  question  of  irregularity  during  one  revolution  of 
the  fly  wheel.  According  to  the  author  the  frequency  of  pulsation 
of  the  power  of  the  engine  is  too  high  compared  with  the  frequency 
of  the  oscillations  proper  to  the  alternator  itself,  to  permit  angles 
of  displacement  between  alternators  to  attain  a  dangerous  value. 
On  the  other  hand,  the  irregularities  of  power  arising  from  insta- 
bility of  the  governor  are  liable  to  produce  very  considerable  dis- 
placements, resulting  in  running  out  of  phase  or  breaking  down  of 
alternators.  The  author  also  examines  the  laws  which  govern 
centrifugal  governors,  and  particularly  the  relations  which  exist  be- 
tween the  positions  of  equilibrium  of  the  governor  sleeve  and  the 
variations  of  speed  produced  by  variations  of  the  force  acting  on 
the  governor.  He  investigates  the  oscillations  of  the  system  com- 
posed of  the  governor  and  fly  wheel,  and  gives  a  formula  for  the 
weight  of  fly  wheel  to  be  used  for  a  given  work  of  a  governor.  From 
the  working  conditions  of  the  governor  when  the  alternator  is  con- 
nected to  the  network,  he  shows  that  the  oscillations  and  greatly 
variable  frequencies  produced  by  irregularities  of  the  motive  power 
or  by  quick  fluctuations  of  load,  give  rise  to  oscillations  of  the  gov- 
ernor, the  amplitude  of  which  depend  upon  the  natural  oscillations  of 
the  governor  as  well  as  upon  its  damping.  He  examines  in  each  case 
the  conditions  of  resonance  which  may  be  obtained  and  the  conse- 
quences. In  order  to  obviate  these  inconveniences,  it  has  hitherto  been 
the  practice  to  employ  a  relatively  strong  damping ;  but,  while  ap- 
proving Emmet's  arrangement  of  dash-pot,  which  he  thinks  can  some- 
times give  good  results,  de  Marchena  considers  that  a  more  rational 
solution  of  the  difficulty  is  to  suppress  the  cause  of  these  oscillations 
entirely  by  making  the  governor  independent  of  the  influence  of  the 
oscillations  of  the  alternator.  He  therefore  proposes  to  drive  the 
governor,  not  by  the  engine  itself,  but  by  an  induction  motor  con- 
nected to  the  network.  This  motor,  not  being  dependent  on  indi- 
vidual oscillations  of  the  machine,  will  not  change  its  speed,  and 
will  only  act  on  the  governor  when  the  frequency  of  the  network  is 
modified.  The  writer  mentions  a  test  made  with  this  system  in  a 
large  water  power  generating  station  in  the  Nice  district,  including 
turbines  of  1,000  hp  each,  in  which  special  arrangements  were  em- 
ployed for  avoiding  troubles  liable  to  result  from  accidental  stopping 
of  the  motor.  The  first  series  of  tests  gave  incomplete  results  on 
account  of  the  excessive  slip  of  the  induction  motor,  which  was  too 
small.  A  new  series  of  tests  were  made,  however,  with  a  more 
powerful  motor,  and  the  results  are  stated  to  have  been  entirely  satis- 
factory, the  oscillations  which  were  experienced  at  first  having 
entirely  disappeared.  It  is  anticipated  that  this  system  is  likely  to 
be  efficient  in  general  use,  and  the  author  expects  it  to  be  used  shortly 
for  facilitating  parallel  running  of  stations  separated  by  long  dis- 
tances,— Lond  Eke,  December  26. 


REFERENCE. 

Ci'ntnjugal  Machine. — An  illustrated  article  on  a  method  of  elec- 
trically driving  centrifugal  machines,  which  retains  the  advantages  of 
the  turbine  drive  while  securing  also  the  convenience  of  electrical 
methods  of  power  transmission. — Lond.  Engi'ng,  December  ig. 

Traction. 

Manluittan  Raihvay. — An  article  on  conduit  construction  and  cable 
installation  on  the  Manhattan  Railway.  The  system  consists  of  one 
main  trunk  line  which  parallels  the  Second  Avenue  elevated  struc- 
ture and  crosses  the  Harlem  River,  where  the  cables  are  carried  in 
a  specially  prepared  channel  on  the  bottom  of  the  river.  The  main 
line  is  nearly  nine  miles  long  and  consists  of  from  eight  to  forty- 
eight  ducts.  There  are  also  si.x  branches  which  radiate  from  the 
main  line  and  extend  to  the  main  power  house  and  to  the  sub-stations. 
Three  of  these  branches  reach  entirely  across  town  and  connect 
with  the  Eighth  and  Ninth  Avenue  elevated  lines  through  three 
sub-stations.  Connection  is  made  with  the  main  power  house  by  a 
heavy  trunk  line  comprising  fifty-six  ducts  laid  in  two  lines  of 
twenty-eight  ducts  each.  The  entire  system  is,  therefore,  nearly 
thirteen  miles  long  and  is  equivalent  to  345  miles  of  single  conduit. 
A  map  of  this  system  accompanies  the  article,  showing  the  location 
of  the  main  power  house,  the  sub-stations  and  the  conduit.  There 
are  also  several  cuts  illustrating  the  special  features  of  the  manholes 
and  the  arrangement  for'  draining  the  system.  The  article  contains 
a  detailed  description  of  the  work  of  construction  as  well  as  the 
methods  employed.  The  conduit  used  is  of  the  single  glazed  tile 
type  with  an  inside  diameter  of  3'-2  inches.  A  number  of  conditions 
were  met  with  in  this  work  which  required  special  provision,  es- 
pecially in  the  matter  of  avoiding  obstructions  encountered  in  the 
form  of  water  mains  and  gas  pipes  as  w'ell  as  the  drainage  system 
of  the  city.  As  a  result  of  these  sub-surface  obstructions,  the  layout 
varies  in  almost  every  block.  The  greatest  difficulty  was  experienced 
in  crossing  the  Harlem  River  and  building  the  necessary  manholes 
and  approaches  on  each  side.  Armored  cable  was  placed  in  an  open 
trench,  and  as  the  government  required  a  depth  of  20  feet  at  low- 
water,  it  was  necessary  to  dredge  the  entire  river  bottom  at  this 
point  to  a  depth  of  six  feet.  The  special  construction  features  of  this 
part  of  the  equipment  are  very  thoroughly  described. — St.  R'y  Jour., 
January  3. 

Train  Unit  Control. — An  illustrated  article  on  the  train  unit  con- 
trol system  on  the  Berlin  Elevated  Railway.  The  trains  consist  of 
three  cars  of  which  the  first  and  last  are  motor  cars  each  equipped 
with  three  motors,  all  of  which  are  controlled  on  the  first  motor 
car.  The  system  differs  from  that  used  in  Paris,  and  from  any 
system  used  in  America.  The  motors  on  each  car  are  always  con- 
nected in  multiple  with  each  other,  and  those  on  car  i  can  be  con- 
nected in  series  or  in  parallel  with  those  on  car  2  by  means  of  the 
controller.  By  the  positions  of  the  small  or  motor  controller  the 
train  can  be  operated  under  six  conditions,  viz.,  in  series  with  each 
other,  in  multiple  with  each  other,  by  motors  on  car  i  only,  by  motors 
on  car  2  only,  backwards  by  motors  on  car  i,  or  by  electrical  braking. 
By  a  short  circuiting-device,  the  motors  on  either  car,  when  not  in 
use,  are  prevented  from  working  in  opposition  with  each  other,  as 
this  device,  as  shown  in  the  diagram,  short  circuits  the  armatures. — 
St.  R'y  Jour.,  January  3. 

Brakes  for  Electric  Trannvays. — A  discussion  of  the  different 
types  of  brakes.  The  method  of  braking  is  by  resistance  applied  to 
the  wheels  and  has  the  disadvantage  that  if  used  too  strenuously  it 
will  skid  the  wheels  and  bring  about  danger  of  its  own.  The  same 
objection  is  true  for  the  method  of  braking  by  resistance  applied  to 
the  a.xles,  if  it  involves  a  friction  wheel  or  disc  on  the  a.xle,  but 
generally  the  resistance  is  created  by  closing  the  circuit  of  the  arma- 
ture of  the  motors  through  rheostats,  and  thus  converting  them  into 
generators ;  in  this  case  serious  skidding  is  impossible,  but  this 
method  put  extra  work  on  the  motors.  The  track  brake  has  the 
disadvantage  that  it  takes  much  of  the  weight  of  the  car  off  the 
wheels  at  the  very  time  when  the  danger  threatening  the  passengers 
lies  in  the  car  jumping  the  track.  From  trials  with  the  air  brake  it 
does  not  seem  likely  to  become  established  for  tramways.  The  ideal 
brake  would  be  one  which  does  not  add  much  to  the  machinery 
carried  by  the  car.  and  which  is  incapable  of  skidding  the  wheels ; 
that  is,  the  pressure  which  it  can  exert  should  be  dependent  on  the 
state  of  the  rails.  The  writer  thinks  that  the  brake  which  appears 
to  answer  these  requirements  most  nearly  is  the  Westinghouse  mag- 
netic brake.     Favorable  results  are  given  of  tests  made  on  the  Leeds 
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irainwnys.  Lint  tlic  tiiniii  iiirril  (>(  llic  Wcstiiigliotisc  brake  is  said 
to  be  that  it  alnioiit  eliminates  the  ilnvrr  (ron)  the  problem;  it  leaves 
him  as  little  to  do  as  is  possible  nnilrr  ilu-  circtimstaiiccs.— Lond, 
li»g'>'i>:>  December  ly. 

Augusta  &  .^lA-rn  tiathvay. — A  description  of  this  line  whicii  fol- 
lows an  irroKiilar  conr>e  between  Augusta,  <in.,  nnd  Aiken,  S.  C 
The  country  traversed  by  the  road  is  very  wild,  and  the  difficulties 
cncoimicred  in  construction  were  very  great.  'I'he  road  has  been 
built  on  steam  railway  specifications  and  is  intended  to  carry  pas- 
senger trains  operating  at  high  speed,  an<l  also  heavy  freight  trains. 
The  main  power  plant  contains  two  450-hp  compound  condensing 
engines,  and  two  ,too-kw  direct-connected  railway  generators.  The 
current  furnished  by  these  machines  is  partly  used  011  that  section 
of  the  line  nearest  the  station,  the  rest  of  it  is  transformed  by  lucans 
of  a  20o-k\v  inverted  rotary  and  step-up  transformers,  which  feeds 
the  farther  end  of  the  line.  A  sub-station  is  located  near  Aiken 
where  this  current  is  again  transformed  down  to  575  volts,  at  which 
it  is  delivered  to  the  trolley. — St.  R'y  Jour.,  January  3. 

lUiitric  flauhge  on  C(J>io/i.— Mahciiant. — An  abstract  of  a  paper 
read  before  the  Manchester  section  of  the  (Rrit.)  Inst.  Elec.  Eng. 
and  of  the  discussion  which  followed.  The  author  reaches  two 
main  conclusions.  First,  that  the  most  suitable  method  of  haulage 
is  by  tractors  running  along  the  tow  path ;  secondly  that  the  three- 
phase  system  is  best  adapted  to  the  work. — I.ond.  HIcc.  Rev.,  De- 
cember 26. 

Gerard. — An  abstract  of  a  paper  read  before  the  Internat.  Con- 
gress on  Navigation  in  Dusseldorf.  He  gave  details  concerning  in- 
stallations on  Belgian  and  French  canals,  most  of  which  have  already 
been  noticed  in  the  Digest  and  in  the  Electrical  World  and  En- 
gineer. He  reaches  the  following  principal  conclusions:  The  "mo- 
tor-car" system  of  haulage  is  very  unsatisfactory  owing  to  the  heavy 
working  and  maintenance  expenditure,  and  to  the  amount  of  power 
required  to  overcome  the  imperfections  of  the  road.  The  "locomo- 
tive" system  of  haulage  is  practical  as  far  as  both  the  economical  and 
the  technical  sides  of  the  question  are  concerned.  The  "tug-boat" 
system  has  given  good  results,  and  is  to  be  recommended  for  service 
on  crowded  and  sinuous  canals.  A  lighting  and  power  distribution 
scheme  in  conjunction  with  the  traction  installation  would  consid- 
erably increase  the  profits  of  the  undertaking.— Lond.  Elcc.  Rev., 
December  26. 

Advantages  of  the  Unit  "Car  Hour."— In  reply  to  a  recent  inquiry, 
the  auditor  of  the  Milwaukee  company  explains  the  advantages  of 
the  car  hour  as  a  unit  of  comparison.  He  compares  a  line  requiring 
30  minutes  for  each  half  trip,  with  average  earnings  of  $4  per  round 
trip  and  36  cents  per  car  mile,  with  a  longer  line  requiring  an  hour 
for  each  half  trip  and  average  earnings  of  $6  for  each  round  trip 
and  20  cents  per  car  mile.  He  shows  that  with  the  car  hour  these 
earnings  show  a  ratio  of  4  to  3,  which  is  usually  a  better  compari- 
son than  the  car  mile  basis,  as  the  latter  does  not  consider  the 
question  of  speed.  The  company  with  which  the  writer  is  connected 
has  used  the  car  hour  basis  for  more  than  two  years  and  believes 
it  superior  to  the  car  mile  basis.— 5^  R'y  Jour.,  January  3. 
Installations,  Systems  and  Appliances. 

Isolated  Plants.— 'Moses.— An  illustrated  article  on  economy  in 
the  design  and  operation  of  isolated  electric  plants.  The  basis  of  the 
design  of  plants  must  be  the  cost.  He  gives  some  tables  of  cost  of 
boilers,  engines  and  dynamos  for  isolated  plants;  with  such  data 
as  a  rough  basis  the  design  of  the  plant  for  economy  becomes  easier ; 
it  involves  a  load  curve  showing  the  amounts  of  power  and  light  that 
will  have  to  be  supplied  during  different  hours  of  the  day.  After 
this  is  plotted  the  plant  should  be  divided  into  as  few  units  as  will 
enable  the  boilers,  engines  and  dynamos  to  work  at  or  near  their 
maximum  economy,  and  at  the  same  time  provide  a  sufficient  number 
so  that  in  the  event  of  the  breakdown  of  one,  the  others  will  be 
capable  of  carrying  the  load.  The  limit  of  size  of  one  of  the  units 
is  generally  fixed  by  the  day  load,  which  is  principally  power;  the 
total  plant  capacity  is  fixed  by  the  maximum  possible  load,  and  the 
size  of  the  other  units  by  the  maximum  probable  load.  A  casual 
study  of  the  load  curves  of  an  apartment  house,  an  apartment  hotel, 
or  an  office  building,  shows  a  very  light  load,  from  one-fifth  to  one- 
fourth  of  the  maximum,  during  three-fourths  of  the  time,  and  a 
heavy  load  during  the  remainder,  approaching  three-fourths  of  the 
total  capacity  connected  to  the  lines.  This  would  indicate  a  small 
unit  for  day  work,  and  two  large  units,  the  sizes  to  be  such  that  either 
of  the  large  units  (together  with  the  small  one,  in  emergencies)  could 


itupply  the  demand  (or  the  heavy  load  i)criod ;  ordinarily  the  two 
large  ones  would  run  together  during  heavy  load  periods.  Where 
electric  ticvaturs  arc  installed,  another  factor  is  introduced  through 
tile  starling  current  reipiirvd  and  the  small  average  running  current; 
here  the  storage  battery  comes  in.  Its  cost  is  largely  offset  by  the 
saving  in  bcjiler,  engine  and  dynamo  equipment.  In  a  jilanl  recently 
designed,  the  cost  of  the  engines  and  dynamos  rc(|uired  where  no 
storage  battery  was  used  (two  large  generating  units  and  one  small 
one)  was  $10,200;  and  the  cost  of  the  engines  and  dynamos  required 
with  a  battery  was  only  $7,</k);  the  price  of  the  battery  was  $4,0(X), 
making  the  net  cost  of  its  installation  only  $1,700.  The  storage 
battery  reduces  operating  expense  and  offers  numerous  inducements, 
among  them  steady  lights,  free  from  fluctuations,  a  reserve  capacity 
in  case  of  accident  to  the  steam  main  or  shut-ofF  of  water  supply, 
and  absence  of  noise  or  heat  when  the  electric  plant  is  shut  down. 
Another  jjoint  in  the  design  of  electric  plants  where  large  wastes  arc 
usual  and  avoidable,  is  in  the  grates  for  boilers  and  the  methods 
of  fuel  burning;  cheap  fuel  well  burned  is  more  vital  to  the  cheap 
production  of  power  than  any  economy  that  can  be  introduced  in  the 
design  of  the  engines  or  other  machinery.  Another  economy  less 
important  except  where  refrigerating  machinery  is  installed,  is  in 
the  water  supply;  the  water  required  for  steam  costs  in  New  York 
about  25  or  30  cents  per  ton  of  coal  burned  under  the  boiler;  one- 
fifth  of  this  or  less  may  be  saved  by  using  an  open  feed  water  heater 
and  returning  the  water  to  the  boiler.  Another  economy  is  the  more 
or  less  complete  use  of  the  exhaust  steam  from  engines  for  heating, 
boiling  or  similar  moderate  temperature  applications. — Eng.  Mag., 
January. 

Electro-Physics  and  Magneti-sm 

Dielcctrie  Constants  of  Crystals. — Scii.MinT.— .\n  account  of  meas- 
urements of  the  dielectric  constants  of  crystals  by  a  method  orig- 
inally described  by  Drude.  It  consists  in  immersing  small  crystals 
in  liquids  of  various  dielectric  constants  varying  from  2.3  to  80  and 
composed  of  more  or  less  dilute  solutions  of  benzol  in  azetone  or  of 
azetone  in  water.  The  bath  is  placed  between  the  armatures  of  a 
condenser  at  the  end  of  a  Lecher  wire  system,  and  when  the  liquid 
has  the  same  dielectric  constant  as  the  solid,  the  immersion  of  the 
latter  causes  no  alteration  in  the  position  of  maximum  resonance. 
He  has  made  this  method  available  for  crystals  of  a  high  dielectric 
constant  by  making  the  secondary  circuit  resound  to  the  primary 
circuit  underneath  it,  thus  practically  employing  the  method  used  by 
Drude  for  the  determination  of  inductances.  Maxwell's  rule  for  the 
relation  between  dielectric  constant  and  refraction  index  is  fulfilled 
only  in  sulphur.  In  the  other  crystals  examined  there  is  no  numer- 
ical agreement  whatever,  and  there  is  generally  no  qualitative  agree- 
ment either.  In  some  crystals,  like  pyromorphite,  rutile  and  ara- 
gonite.  the  "electric  double  refraction"  or  difference  of  dielectric 
constant  in  different  directions  may  be  as  high  as  50  per  cent.  Rutile 
and  pyromorphite  also  show  a  surprisingly  high  dielectric  constant 
considering  their  low  conductivity.  In  beryllium  and  tourmaline  the 
dielectric  constant  is  much  greater  at  low  frequencies  than  it  is  at 
high  frequencies. — Ann.  d.  Jhys.,  No.  12;  abstracted  in  Lond.  Elec.. 
December  19. 

Atmospheric  Ionization. — Rutherford  and  Allen. — An  account 
of  experiments  on  the  spontaneous  ionization  of  the  air  inside  a 
closed  vessel,  which  is  apparent  from  the  fact  that  a  well  insulated 
charged  conductor  placed  inside  a  closed  vessel  gradually  loses  its 
charge.  They  found  that  the  number  of  ions  which  are  produced  in 
a  second  per  cubic  centimeter  of  the  air  inside  the  vessel,  may  be 
anything  from  about  13  to  40,  but  is  often  equal  to  19;  this  value  is 
surprisingly  small.  It  is  possible  that  the  spontaneous  ionization  of 
the  air  observed  in  closed  vessels  may  be  due,  in  part  at  least,  to  a 
radiation  continuously  emitted  from  the  walls  of  the  vessel. — Phil. 
Mag..  December;  abstracted  in  Lond.  Elec,  December  19. 
reference. 

Electric  IVaves. — Chant. — An  account,  illustrated  by  diagrams, 
of  an  investigation  of  the  variation  of  potential  along  a  wire  trans- 
mitting electric  waves. — Atn.  Jour.  Sc,  January. 

Electro-chemistry  and  Batteries. 

The  Problem  of  Storage  Batteries. — Swinburne. — In  his  presi- 
dential address  to  the  (Brit.)  Inst.  Elec.  Eng.  he  discusses  the  prob- 
lem of  storage  battery  design  as  follows :  We  are  practically  limited 
to  lead,  at  any  rate  in  acid  cells.  The  plate  which  is  anode  during 
discharge  should  not  dissolve  in  the  electrolyte,  which  excludes  zinc 
and  iron  unless  a  suitable  electrolyte  is  found.     On  the  other  plate 
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an  insoluble  depolarizer  is  needed,  or  else  a  double  fluid  cell  must  be 
used,  involving  difficulties ;  it  must  also  be  converted  into  an  insol- 
uble body  on  discharge,  and  the  coating  must  be  a  conductor.  The 
depolarizing  coating  must  be  connected  to  a  conducting  plate,  which 
is  not  attacked  by  local  actions.  Lead  and  silver  are  the  only  avail- 
able metals  and  sulphuric  and  perhaps  phosphoric,  the  only  acids, 
for  the  nitrate  of  lead  is  soluble  and  hydrochloric  acid  is  decom- 
posed by  lead  pero.xide.  "It  thus  seems  as  if  we  were  limited  almost 
absolutely  to  lead  and  sulphuric  acid."  What  is  wanted  in  the  lead 
cell  is  lightness,  large  capacity,  cheapness,  rapid  discharge,  efficiency 
and  mechanical  strength  and  durability,  but  these  qualities  are  mostly 
antagonistic;  large  capacity  means  rapid  deterioration,  mechanical 
strength  means  weight.  It  is  thus  of  no  use  to  test  a  cell  for  capacity 
without  testing  the  efficiency  and  durability  too ;  published  battery 
reports  are  often  misleading,  because  they  omit  essential  informa- 
tion. In  alkaline  cells,  ailthough  the  e.m.f.  is  smaller,  the  metals 
admit  of  light  plates  and  grids,  and  the  coating  may  conduct  in 
both  states,  instead  of  only  one  as  in  lead  cells,  so  that  a  larger 
proportion  of  the  coating  may  be  active.  "The  future  of  this  type 
of  cell  is  uncertain,  as  very  little  has  been  published  as  to  results." — 
.  Lond.  Elec,  December  19. 

Statistics. — Struthers. — A  statistical  article  on  the  production 
of  minerals  and  metals  in  the  United  States  during  1902.  The 
grand  total  of  the  value  of  metallic  and  non-metallic  substances 
produced  in  the  United  Stat.es  .from  domestic  ores  during  1902,  was 
$1,360,344,147,  as  compared  with  $1,198,938,697  in  1901,  an  increase 
of  13  per.  cent,  for  the  year.  The  production  of  aluminum  was 
7,300,000  lbs.,  valued  at  $2,284,590  (against  7,150,000  lbs.  and  $2,238,- 
590  in  1901).  The  copper  produced  in  1902  was  669,855,006  lbs., 
valued  at  $78,630,453  (against  609,173,212  lbs.  and  $87,300,515).  358 
ounces  troy  of  platinum  were  produced  from  domestic  ores  and  674 
ounces  were  recovered  from  South  African  ores ;  the  quantity  of 
platinum  imported  during  the  first  eleven  months  of  1902  was  6,467 
lbs.,  valued  at  $1,766,869.  ■  The  output  of  zinc  was  158,447  short  tons, 
valued  at  $14,380,650.  '  The  output  of  carborundum  was  3,800.000 
lbs.,  valued  at  $3^4,058.  The  output  of  artificial  graphite  was  2,351,- 
491  lbs.,  valued  at  $111,251.  The  quantity  of  sodium  salts  manu- 
factured in  this  country  was  528,000  tons,  valued  at  $9,477,600.  There 
are  also  special  articles  on  antimony  in  1902;  copper,  gold  and  silver: 
lead,  nickel,  platinum,  tin,  zinc,  iron  and  steel,  coal,  and  on  progress 
made  in  metallurgy  at  various  places. — Eng.  &  Min.  lour.,  January  3. 

Statistical. — Schnattenbeck.- — An  article  on  the  chemical  and 
allied  mineral  trades  in  1902  in  America.  Manufacturers  of  electro- 
lytic caustic  soda  are  proving  hard  competitors  to  sellers  of  the  old 
process  article;  imports  are  suffering  severely  from  this  competition. 
The  consumption  of  bleaching  powder  is  heavy;  prices  are  so  low 
that  it  is  impossible  for  the  older  works  to  compete  with  the  modern 
plants  employing  electrolytic  processes.  The  domestic  consumption 
of  bleaching  powder  is  now  about  75,000  or  80,000  tons  a  year.  A 
feature  in  the  trade  was  the  appearance  of  the  new  electrolytic  bleach 
made  by  the  Solvay  Process  Company,  of  Belgium. — The  Eng.  & 
Min.  Jour.,  January  3. 

Units,  Measurements  and  Instruments, 

Photometry  of  Electric  Lamps. — Fleming. — A  review  of  his  recent 
lecture  before  the  (Brit.)  Inst.  Elec.  Eng.  In  discussing  standards 
he  decides  in  favor  of  the  Vernon  Harcourt  pentane  ten-candle  lamp, 
though  due  credit  is  given  to  the  Violle  standard.  As  a  secondary 
standard  a  glow  lamp  with  a  large  bulb — to  minimize  blackening — is 
recommended.  Various  photometric  processes  are  described  and 
explained,  with  special  reference  to  total  reflection  photometers  and 
rotating  disc  methods  of  varying  the  light.  Incidentally  he  mentions 
that  the  potentiometer  is  the  only  trustworthy  measuring  instrument 
for  photometric  work,  no  voltmeter  or  ammeter  being  sufficiently 
accurate.  After  having  pointed  out  the  great  importance  of  the  com- 
parison of  lights  of  different  colors,  he  discussed  the  "discrimina- 
tion" and  "flicker"  photometers  and  concluded  that  our  definitions 
of  luminous  intensity  are  imperfect.  As  unit,  he  proposes  to  discard 
the  candle  altogether,  to  standardize  the  lo-candle  pentane  lamp  and 
to  measure  luminous  intensity  in  "lamp  powers"  with  a  "lampmcter" 
as  the  unit  of  brightness. — Lond.  Elec.  Times.  December  18;  a  com- 
plete reprint  of  the  paper  begins  in  Lond.  Elec.  Times,  December 
18,  25. 

Magnetometers  Free  from  Disturbances. — Du  Bois. — An  article 
in  which  he  indicates  a  possible  method  of  eliminating  the  disturb- 


ances of  outside  magnetic  fields  from  magnetometers,  if  they  obey 
certain  rules,  although  that  elimination  is  necessarily  tedious  and 
associated  with  a  certain  loss  of  sensitiveness.  As  a  rule,  the  effect 
to  be  measured  is  variable  from  point  to  point,  and  may  be  calculated 
for  special  positions.  The  disturbing  effect  is  much  subjected  to 
variation  in  time,  but  when  the  s'0uf<?e  of--  disturbance  is  at  some  dis- 
tance, it  may,  as  a  rule,  be  tegfcsented  by  a  uniform  horizontal 
component  within  a  certairr.'spac'e.  This  indicates  the  possibility  of 
differentiating  the  two  cJffdct?.  A  rough-and-ready  arrangement  for 
thus  measuring- the  magnetic  moment  of  a  bar  magnet  is  indicated 
by  the  autlio^;  two.  inagnctometers  are  used  and  placed  at  different 
distances  aloh^.'the  same  line  drawn  from  the  center  of  the  bar.  The 
difference  of  their  readings  is  then  proportional  to  the  magnetic  mo- 
ment, and  this  difference  is  independent  of  any  disturbance,  such  as 
that  of  an  electric  railway.  He  describes  various  differential  sus- 
pensions, but  admits  that  the  choice  of  a  suspension  depends  alto- 
gether upon  the  particular  disturbance  to  be  combated. — Ann.  d. 
Phys.,  No.  12;  abstracted  in  1-onA.  Elec,  December  19. 

Miscellaneous. 

Sewage  Purification. — Corbett. — An  abstract  of  a  paper  in  which 
he  gives  an  account  of  experiments  made  at  Salford  with  various 
processes  of  treating  sewage.  Among  the  processes  tried  was  Web- 
ster's electrolytic  process,  and  it  is  said  to  have  been  in  many  points 
the  most  unique  and  most  successful  of  the  processes  experimented 
with.  Its  cost  was  somewhat  high,  though  by  no  means  the  highest 
considered  practicable.  In  this  process  the  sewage  is  passed  between 
casf-iron  plates,  alternately  connected  with  the  positive  and  negative 
wires  of  a- dynamo.  The  effect  of  this  is  much  like  that  of  chemical 
precipitants,  the  sewage  being  separated  into  clear  liquid  and  floc- 
culent  particles,  which  subside  into  sewage  sludge  in  ordinary  pre- 
cipitation tanks.  The  tank  effluent  is  clear  and  non-putrescible. 
About  half  the  cost  of  working  is  for  power  to  produce  the  elec- 
tricity reqi^ired.  The  company's  offer  w'as  to  treat  the  Salford 
sewage  for  20  years  at  $15.06  per  million  gallons,  they  providing  all 
plant,  etc.  In  an  appendix  the  following  figures  are  given  concerning 
this  process.  The  requirements  per  million  gallons  of  sewage  treated 
per  day  were  as  follows:  Steam  engines  of  41.76  ind  hp;  electric  hp 
therefrom,'  33.4;  ave^3,g^. voltage  employed,  41.02;  iron  used  from 
the  electrodes,  428  lbs. — Lond.  Eng'ing,  December  26. 


New  Books. 


Theoretical  Elements  of  Electrical  Engineering.  By  Charles 
Proteus  Steinmetz.  'New  York:  Electrical  World  and  En- 
gineer.    323  pages,  144  illustrations.     Price,  $2.50. 

This  is  the  second  edition  of  an  excellent  text-book.  The  first 
third  is  devoted  to  general  theory,  illustrated  by  practical  examples. 
This  deals  with  magnetism,  induction,  e.m.f.,  alternating  currents, 
impedance  and  phase  control.  The  second  part  of  the  book  is  devoted 
to  an  elementary  analysis  of  special  forms  of  dynamos,  electric 
machinery,  including  synchronous  machines,  commutating  machines, 
synchronous  converters  and  induction  machines. 

Although  the  treatment  is  elementary,  it  is  very  thorough  and 
condensed,  so  that  it  is  a  splendid  te.xt-book  of  dynamo-electric 
machinery.  It  is  a  book  which  will  commend  itself  to  every  student 
of  electrical  engineering,  elementary  or  advanced.  Not  a  small 
part  of  its  value  lies  in  the  departure  in  its  method  and  arrangement 
from  the  academic  text-book,  the  development  and  perspective  of  the 
subject  being  those  of  the  engineer  and  not  of  the  pedagogue. 


BOOK      received. 

The  Art  of  Illumination.  By  Dr.  Louis  Bell.  New  York: 
McGraw  Publishing  Company.  339  pages ;  127  illustrations. 
Price,  $2.50. 


Directory  of  Electrical  Societies,  Etc. 

American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  Janu- 
ary 23d,  1903,  "Telephone  Exchanges";  February  27th,  "Railway 
Train  Lighting,"  Wra.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Famsworth ; 
March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon ;  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 
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HIectricallv-Operatcil  Oil  (■.ircuit-Hrcukcr  for  Hiuh 
Tension  Circuits. 


The  acconipanyiiiK  illu>lralions  nIiow  a  tlirccpolc,  double-break, 
.iiilomatic  oil  circuit-hreakcr,  'i>|KTaUd  by  electromagnets.  The 
circuit-breaker  is  erected  in  a  masonry  structure  with  each  pole  and 
oil  tank  in  a  separate  firc-proof  compartment.  There  arc  two  sta- 
lionary  contacts  to  tlie  pole,  oiu-  coiuiected  to  the  incoming  lead 
.ind  the  other  to  the  outKoiiix  lead  of  the  same  phase,  each  contact 
beiiiK   moimti-d   in   a   larne  pnicelain   insuialor.     In  one  ol    the   illus- 


springs  anil  the  case  containing  the  magnet  are  at  the  upper  righl- 
hand  corner  in  the  illustrations.  A  toggle  joint,  »hown  at  the  left 
in  the  illustration,  antuniatically  locks  this  system  of  levers  when 
the  circuit-breaker  is  in  the  closed  position. 

The  toggle  joint  is  released  by  :i  blow  from  the  tripping  magnet, 
whereupon  the  cross  bar  imder  the  infltiencc  of  gravity,  and  a  pow- 
erful spring  (|inckly  drops,  opening  the  contacts.  The  break  takes 
place  first  at  the  main  contacts  and  then  afterward  at  a  removable 
plug  attached  to  llu-  stationary  contact  which  enters  a  hole  on  the 
movable  contact.  The  plug  thus  receives  all  the  effects  of  any 
arcing  that  there  may  be  and,  since  it  is  removable,  is  easily  replaced. 
The  current  for  the  closing  and  tripping  magnets  is  derived  from 
the  exciters  storage  battery  or  other  source  of  low-voltage,  direct- 
current  supi)ly.  If  necessary  the  circuit-breaker  can  easily  be  oper- 
ated by  hand  without  disturbing  the  mechanism  in  any  way. 

The  oil  tanks,  one  of  which  is  to  l)e  seen  in  the  middle  compart- 
ment of  b'ig.  I,  are  constructed  of  heavy  sheet  metal  and  the  interior 
is  lined  with  insulating  cement  which  is  moulded  to  fit  closely  about 
the  terminals  and  moving  contact  piece,  leaving  just  room  enough 
for  the  free  movement  of  the  parts  in  oil.  By  this  means  the  amount 
of  oil  is  reduced  to  a  minimum.  When  the  circuit-breaker  is  open, 
the  wooden  rod  interposes  an  eflfective  barrier  between  the  two 
terminals  of  each  pole.  Suitable  levers  are  provided  for  handling 
the    tanks,    which    may    lie    lowered    away    from    the    contacts    and 


FIG.     I. — ELECTRICALLV-OPER.XTED     OIL     CIRCUIT-BRE.\KER. 


-VIEW    OF    CIRCUIT-BRE.\KER    SHOWING    ALL    OIL    T.'XNKS. 


trations  one  of  the  porcelain   insulators  is  visible   in   the   right-hand 
compartment. 

The  insulators  are  fastened  to  a  cast-iron  frame  which  also  sup- 
ports the  enclosing  oil  tank.  The  frame  itself  is  supported  from 
the  soapstone  slab  at  the  top  of  the  masonry  walls  by  strain  in- 
sulators. The  movable  contact  for  each  pole  consists  of  a  U-shaped 
piece  of  copper  fastened  to  the  end  of  a  stout  wooden  rod.  In  the 
closed  position  of  the  switch  one  of  these  U-shaped  pieces  elec- 
trically connects  the  two  stationary  contacts  of  each  pole.  The 
wooden  rods  are  fastened  at  their  upper  ends  to  a  common  cross  bar, 
which  extends  over  the  three  masonry  compartments  and  is  sup- 
ported by  a  system  of  levers  giving  a  straight-line  up-and-down 
motion.  The  cross  bar  is  raised  by  the  enclosing  magnets,  assisted 
at  the  beginning  of  the  motion  by  a  pair  of  balancing  springs.     The 


removed  without  disturbing  the  rest  of  the  circuit-breaker.  The 
entire  circuit-breaker  may  be  set  in  place  and  all  parts  adjusted 
before  the  oil  tanks  are  placed  in  position.  When  necessary  the 
tanks  may  be  filled  without  removing  them  from  their  position. 
The  oil  level  is  easily  seen  by  means  of  a  small  sight  gauge.  The 
tanks  are  insulated  from  the  circuit  and,  all  the  live  metal  parts 
being  immersed  in  oil,  there  is  no  possibility  of  receiving  a  shock 
from  touching  the  breaker. 

Mounted  on  each  circuit-breaker  is  a  small  double-pole,  double- 
throw  knife  switch,  which  is  used  with  the  indicating  and  tripping 
circuits,  and  is  operated  by  the  motion  of  the  levers  of  the  circuit- 
breaker.  The  controlling  and  indicating  devices  consist  of  a  con- 
trolling switch,  an  electro-mechanical,  tell-tale  indicator,  and  a  lamp. 
These   are   suitably  mounted   at   the  operating    platform.     A   poly- 
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phase  overload  relay,  connected  to  series  transformers  in  the  main 
circuits,  is  provided  for  automatic  opening.  The  controlling  switch. 
which  is  of  the  drum  type,  has  three  positions,  namely,  "closed," 
"off"  and  "open."  Jt  will  remain  6i  itself  in  the  "off"  or  the  "open" 
positions  only.  In  other  words,  if  it  is  thrown  to  the  "open"  posi- 
tion it  will  remain  in  that  position  when  the  hand  is  removed,  but 
if  it  is  thrown  to  the  "closed"  position  it  will  turn  of  itself  to  the 
"off"  position  as  soon  as  the  handle  is  free.  In  the  "off" 
position  it  connects  the  control  circuit  so  that  if  the  oil  circuit- 
breaker  opens  through  the  action  of  any  of  the  automatic  devices 
the  lamp  will  be  lighted  on  the  operating  stand  to  attract  the  oper- 
ator's attention.  If  the  oil  circuit-breaker  is  opened  by  the  operator 
throwing  the  controlling  switch  to  the  "open"  position,  the  lamp 
does  not  light. 

The  mechanism  of  the  electro-mechanical  tell-tale  indicator  con- 
sists of  an  electromagnet  which  attracts  a  pivoted  armature  through 
an  angle  of  about  90°.  Attached  to  the  armature  is  a  disc  with  a 
pointer  which  indicates  to  the  eye  the  "open"  or  "closed"  position  of 
the  oil  circuit-breaker. 

In  the  accompanying  illustration  the  closing  magnet  is  partly 
hidden  by  the  overload  relay.  This  operates  on  the  principle  of 
the  single-phase  induction  motor.  Each  of  the  sectors  swings 
between  the  poles  of  an  alternating-current  electromagnet.  Part 
of  each  pole  is  surrounded  by  a  short-circuited  strip  of  copper, 
which  acts  to  retard  the  magnetic  flux  and  thus  produce  a  shifting 
field.  This  tends  to  move  the  counter-weighted  sectors  which 
carry  a  contact  closing  the  tripping  circuit  of  the  circuit-breaker. 
The  tw'o  sectors  are  connected  in  parallel  and  either  alone  will  trip 
the  breaker.  The  currents  for  their  magnets  are  derived  from  the 
phases  of  the  main  circuit  by  series  transformers.  The  apparatus 
described  above,  known  as  the  "Type  C  Circuit-Breaker,"  is  manu- 
factured by  the  Westinghouse  Electric  &   Manufacturing   Company. 


Columbia  Arc  Lamp. 


The  accompanying  illustrations  show  a  new  type  of  enclosed  series 
arc  lamp  made  by  the  Columbia  Electric  Manufacturing  Company,  of 
Newark,  N.  J.  The  lamp  has  a  differential  winding  and  the  two  mag- 
nets are  secured  by  four  screws  to  two  brackets.     The  brackets  are 


FIG.   I. — SERIES  LAMP. 


FIG.  2. — MULTIPLE  LAMP. 


secured  to  the  top  of  the  plate  and  the  lower  shelf  plate,  and  also  to 
the  central  tube,  thus  adding  a  great  strength  and  rigidity  and  en- 
abling the  lamp  to  stand  very  rough  handling. 

An  important  feature  of  the  lamp  is  an  automatic  valve  over  the 
inner  globe  which  opens  when  an  excess  of  pressure  exists  and  closes 
when  this  pressure  becomes  normal.  By  this  means  a  constant 
pressure  of  the  gas  is  obtained  in  the  inner  globe.  The  cut-out  is 
extremely  simple  and  works  entirely  by  gravity. 


rr'is  stated  that  this  lamp  will  burn  (jn  any  series  arc  lamp 
circuit  without  changing  adjustment,  and  with  a  single  set  of  carbons 
will  last  one  week.  Fig.  2  shows  a  multiple  lamp,  the  form  of  which 
is  the  same  as  that  of  the  single  lamp,  the  only  change  being  in  the 
magnets  and  side  brackets  and  dash-pot.  The  resistance  is  on  the 
same  bracket  with  the  magnets  and  is  wound  on  four  small  porcelain 
spools,  any  of  which  can  be  readily  removed.  In  fact,  all  parts  can 
be  removed  from  the  lamp  with  the  use  only  of  a  screwdriver,  the 
main  frame  not  being  disturbed. 


Electrical  Control  of  Water  Wheel  Governors. 


In  the  account  printed  last  mcjnth  (jf  the  Sault  Ste.  Marie  water 
power  electrical  generating  plant,  reference  was  made  to  the  system 
of  controlling  all  the  water  wheel  governors  from  a  central  point, 
and  we  are  now  enabled  to  give  some  details  of  the  method,  which 
has  recently  been  introduced  by  the  Lombard  Governor  Company,  of 
Boston. 

The  apparatus  for  accomplishing  control  from  a  central  point  is 
very  simple,   consisting  merely  of  two  small   push  buttons  on   each 


ELECTRICALLY-CON'TROLLEI)     WATER     WHEEL    GOVERNOR. 

generator  panel  oil  the  switchboard  or  pilot  switchboard,  which 
connect  through  three  wires  to  a  little  electric  motor,  similar  to 
those  used  for  driving  fans.  This  motor  through  suitable  mechanism 
acts  upon  the  valve  stem  of  the  governor  in  such  a  manner  as  to 
lengthen  or  shorten  the  connection  between  the  centrifugal  balls  and 
the  valve  itself.  The  part  of  the  device  attached  to  the  governor  is 
shown  very  clearly  in  the  illustration. 

A  small  motor  of  the  form  commonly  used  to  drive  fans  is  mounted 
upon  a  bracket  which  is  clamped  to  the  regulating  valve  of  the  gov- 
ernor. This  motor,  which  has  the  capacity  of  about  1/16  of  a  horse- 
power, is  never  called  upon  to  exert  more  than  i/ioo  of  a  horse- 
power. Upon  the  armature  shaft  is  mounted  a  small  worm  driving 
a  worm  gear  on  a  vertical  pinion  shaft.  This  pinion  transmits 
rotary  motion  to  a  gear  which,  being  threaded  through  its  hub,  acts 
as  a  right  and  left  coupling  to  draw  together  or  push  apart  the  two 
portions  of  the  valve  stem  upon  which  it  rotates.  The  pinion  w-hich 
drives  the  gear  is  long  enough  so  as  not  to  interfere  with  the  up  and 
down  travel  of  the  gear,  and  therefore  the  control  of  the  valve  by 
the  centrifugal  balls  is  not  affected  in  any  manner.  The  whole  attach- 
ment may  be  fastened  in  place  on  the  regulating  valve  in  a  few^ 
minutes'  time. 

The  method  of  operation  is  perfectly  apparent,  the  small  motor 
serving  only  in  place  of  the  attendant's  fingers  to  shorten  or  lengthen 
the  valve  stem  according  to  his  will.  Heretofore  in  bringing  gen- 
erators into  synchronism  it  has  usually  been  necessary  for  one  man 
to  watch  the  synchronizing  lamps  while  an  assistant  stood  by  the  side 
of  the  governor,  gradually  changing  its  speed  according  to  signals 
received  from  the  switchboard.  Now  the  services  of  the  man  at 
the  machine  are  not  required,  for  the  man  at  the  switchboard  with 
his  fingers  on  the  two  push  buttons  can  raise  or  lower  the  speed  of 
the  generator,  which  is  to  be  thrown  in  multiple  with  others,  with- 
out taking  his  eyes  for  an  instant  away  from  the  synchronizing 
lamps  or  corresponding  device.  Thus  there  is  not  only  a  saving  o£ 
time  but  also  a  more  certain  action.     If  it  is  desired,  the  man  at  the 
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sNvitchlioard  laii  wiilioui  ltM\iiig  liu  poti  >liui  down  any  gcncrtilor, 
bringing  it  lo  »  complete  .Hiop,  unil  aftcrwarili  >iari  it  again.  The 
gear  connection»  (rum  tlie  motor  arc  such  thai  a  dehcacy  ol  adjust- 
ment is  possible,  finer  even  lluui  can  be  obtained  by  the  fingefs.  The 
motion  is  absolutely  positive  and  there  can  be  no  change  except  by 
the  will  of  the  operator. 

Where  alteriiatiiiK  curreiil  generators  are  in  tise,  current  for  the 
proper  operation  of  the  device  is  generally  obtained  from  an  exciter 
circuit.  Where  it  is  desirable  to  use  an  independent  source  of 
energy,  special  motors  are  provided,  to  be  run  upon  a  primary  or 
secondary  battery  circuit.  There  is  stated  to  be  no  diflkulty  in 
operating  the  device  with  two  cells  of  common  dry  batteries.  There 
is  no  limit  to  the  distance  between  the  controlling  push  buttons  and 
the  governor.  If  the  si)ace  is  very  great,  say  several  miles,  tel- 
egraph relays  arc  installed  near  the  governor.  Telephone  or  tele- 
graph wires  may  thus  be  used,  a  suitable  switch  being  arranged 
to  throw  them  out  of  service  for  a  few  moments  while  synchron- 
izing. Thus  in  electrical  distribution  systems  the  speed  at  the 
generating  stations  may  be  controlled  from  the  central  distributing 
station. 

I'ndcr  certain  circuiii>laiKes,  altlioiigli  not  generally,  it  is  desirable 
that  a  signal  shoiikl  be  sent  back  from  the  governor  to  indicate  the 
change  in  length  of  the  valve  stem,  and  thus  indirectly  the  change 
in  speed  which  takes  place.  An  extra  attachment  can  easily  be  made 
which  will  do  this,  and  will  also  permit  the  operator  to  change  the 
speed  by  a  step-by-step  adjustment  of  a  predetermined  amount,  for 
example,  J-j  per  cent,  for  each  push  of  the  button. 
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Branch  Fuse  Blocks. 


The  accompanying  illustration  shows  a  view  of  a  "Xnark"  branch 
fuse  block  for  220-volt  "Noark"  fuses,  niaiuifactureil  liy  the  II.  W. 
Johns-Manvillc  Company,  New  York.  In  its  construction  a  departure 
has  been  made  in  the  usual  arrangement  for  branch  block  devices, 
in  which  the  fuses  for  the  branch  circuits  abut  at  right  angles  to 
the  outside  of  the  two  or  three  parallel  main  wires.  In  this  branch 
block  the  object  has  been  to  economize  space  and  at  the  same  time 
produce  a  branch  block  in  w'hich  the  arrangement  of  the  wires  and 
fuses  should  be  absolutely  safe,  in  both  the  operation  and  manipu- 
lation of  the  device.  To  obtain  this  result,  the  branch  fuses  are 
so  arranged  that  each  of  the  terminals  in  which  the  branch  fuses 
are  received  and  to  which  the  branch  wires  are  connected  are  sep- 
arated from  the  adjoining  terminals  by  heavy  partition  walls,  high 
enough  above  the  contacts  to  prevent  anything  being  laid  across 
from  contact  to  contact  and  cause  short  circuiting.  The  main 
wires  to  which  the  branch  block  is  connected,  instead  of  passing 
across  the  block  at  the  end  of  the  branch  fuses,  are  arranged  to 
traverse  it  in  suitable  grooves  placed  in  the  porcelain  block  between 
the  terminals  of  the  branch  fuses.     In  thi^   way  economy  of  space 


The  company  liirnishcs  these  branch  blocks  at  the  present  tiiii< 
in  single  branch  only  for  -■  and  3-wire  circuits  and  in  one  »i/< . 
which  has  a  fwse  cap.icity  of  i/jp  ampere  at  220  volts,  but  larg<  1 
siKrs  are  liciiig  (levelo|)jld.        ^^' 


(]ombined  SoldLTinjj  Iron  and   Hlow-Torch. 


In  I'igs.  I  and  -'  ;ire  siiuwn  two 
sizes  of  a  combined  soldering  iron 
and  blow-torch,  which  is  recom- 
mended for  general  soldering  work, 
electrical  work  and  other  purposes 
calling  for  the  use  of  the  devices  rep 
resented. 

The  device  is  very  compactly  de- 
signed, the  handle  holding  the  supply 
of  benzine.  The  soldering  iron  is 
removable  when  the  torch  is  to  be 
used  alone ;  when  it  is  in  use  it  is 
attached  in  the  manner  shown,  thus 
bringing  it  into  contact  with  the  flame. 

Messrs.  J.  Jones  &  Son,  64  Cort- 
landt  Street,  New  York,  are  handling 
this  device,  and  state  that  it  is  a  good, 
practical  tool  for  linemen,  or  for  use 
in  any  place  where  connections  are  to 
be  made,  such  as  underground  or 
switchboard  work. 


FIGS.    I    AND  2. — SOLDERING 
IRON    AND  TORCH. 


Nail  Puller  for  Electricians. 


The   Smith  &  Hemenway   Company  is  putting   on   the   market  a 
very  neat  and  handy  nail  puller  for  electrical  purposes,  illustrated 


-XML    PULLER. 


herewith.  One  form  only  weighs  2j/  ounces,  is  very  small  and  can 
be  carried  in  the  pocket  for  pulling  small  nails  with  the  assistance  of 
a  claw  hammer.     The   other   can   be  used   in   connection   with  any 


FUSE   BLOCK. 


FIG.    2. — X.ML    PULLER. 


is  elTected,  while  at  the  same  time  the  block  can  be  easily  and 
readily  installed  and  the  manipulation  of  the  fuse  devices  for  a 
removal  or  insertion   is  entirely  safe. 


ordinary  hammer  and  weighs  6J4  ounces.  Every  electrician  should 
welcome  this,  as  it  will  assist  him  very  materially  in  taking  nails 
from  strips  covering  insulating  wires. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  eased  through- 
out the  week  and  at  the  close  was  offered  with  freedom,  closing  at 
5/4  a  S-H  per  cent,  for  all  dates  from  60  days  to  six  months.  In  the 
stock  market  there  were  gains  in  both  strength  and  activity,  heavy 
manipulations  being  supplemented  by  a  further  increase  in  outside 
interest.  The  further  easing  of  money  rates  developed  confidence 
alike  among  professionals  and  the  public.  The  annual  report  of  the 
United  States  Steel  Corporation  produced  a  favorable  influence  upon 
the  industrial  list.  The  Steel  stocks  were  quite  strong,  preferred 
selling  up  to  &g^  and  common  to  39.  Amalgamated  Copper  was 
quiet  and  weak,  due  to  the  feeling  that  the  improvement  in  the  copper 
trade  had  been  fully  discounted.  The  traction  group  showed  con- 
siderable strength  and  activity.  In  Brooklyn  Rapid  Transit  there 
was  good  buying,  which  was,  however,  attributed  to  manipulative  in- 
terests. The  sales  of  this  stock  aggregated  144.595  shares,  at  prices 
ranging  between  66.>4  and  70->fi.  the  closing  figure  being  69J4,  a  net 
gain  of  2}^.  Metropolitan  Street  Railway  made  a  net  gain  of  yi 
point,  closing  at  141^^,  and  Manhattan  4  points,  the  closing  price 
being  153.  Electrics  show  advances  over  last  week's  figures.  General 
Electric  closing  at  187%,  representing  a  net  gain  of  2->4 :  Westing- 
house,  common,  218,  and  preferred,  224,  being  net  gains  of  6  and  9 
points  respectively.  Western  Union  closed  at  the  highest  figure  of 
the  week — 92 — thus  gaining  3>^  over  the  last  previous  quotation. 
American  District  Telegraph  dropped  off  %,  closing  at  40.  In  Boston 
Edison  Electric  Illuminating  closed  at  270.  Following  are  the  New 
York  closing  quotations  of  January  13 : 


NEW  YORK. 


Jan.  B. 

American  Tel.  &  Cable 85 

American  Tel.  &  Tel Hi:) 

American  Dist.  Tel US 

Brooklyn  Bapid  Transit  . . .     69K 

Commercial  Cable 

Electric  Boat 30 

Electric  Boat  pfd 4  J 

Electric  Lead  Reduction. .   .       3 

Klectric  Vehicle .5 

Electric  Vehicle  pfd 11 


Jan.  P.  Jan.'lS 

American  Tel.  &  Tel IB.m       18t)^ 

Cumberland  Telephone 127 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  &  Tel 24 


General  Electric 

Hudson  River  Tel, . . . 
Metropolitan  St.  Ry.. 
N.  E.  Elec.  Veh.  Tms. 

N.  Y.  &N.  J.  Tel 

N.  Y.  E  V.  T.  Co 

Tel.  &  Tel.  Co.  Am  ... 
Western  Union  Tel. . . 
Westinghouse  com  . . 
Westinghouse  pfd.   . . 


Western  Tel.  k  Tel.  pfd.. . 

Mexican  Telephone 

New  England  Telephone 

Westinghouse ... 

Westinghouse  pfd 


PHILADELPHIA 


Jan.  (>.  Jan.  13 

American  Railways .52)^ 

Elec.  Storage  Battery  ....    80  79 

Elec.  Storai;e  Battery  pfd . .     .. 

Elec.  Co.  of  America 10  »H 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd . 


Central  Union  Tel. 

Chicago  Edison 

Chicago  City  By. .. 
Chicago  Tel.  Co  ... 
National  Carbon  . 


Jan.  li.  Jan.  l.'i 


National  Carbon  pfd . 
Noi-thwest Elev.  com. 

Union  Traction 

TJnion  Traction  pfd. . 


Jan.  (i.  Jan.  13 

. .  .')8!4      ma 


Jan.  li.  Jan.  1.) 
.    »7  97 


4S 


.so 


INDIANAPOLIS  TROLLEYS.— It  is  said  that  financial  Indian- 
apolis is  gossiping  over  the  great  profits  which  must  accrue  to  the 
Widener-Elkins  syndicate,  growing  out  of  the  recent  transaction  by 
which  the  Indianapolis  Traction  &  Terminal  Company  comes  into 
control  of  the  Indianapolis  street  railway  lines.  It  is  believed  the 
syndicate  is  in  a  position  to  reap  millions.  The  control  of  the  Indian- 
apolis street  railway  system  is  vested  in  the  bondholders  "of  the 
Indianapolis  Traction  &  Terminal  Company.  In  addition,  the 
Widener-Elkins  syndicate  holds  a  majority  of  the  stock  of  the  Indian- 
apolis Street  Railway,  of  which  there  is  $5,000,000,  which  has  ad- 
vanced from  30  to  more  than  90  cents  in  less  than  a  year.  Here- 
tofore it  has  been  necessary  for  the  Widener-Elkins  people  to  control 
this  stock  in  order  to  control  the  street  car  system,  but,  with  the  lease 
to  the  terminal  company,  the  franchise  of  the  old  company  is  vested 
in  the  new,  and,  by  retaining  control  of  the  new,  the  Widener-Elkins 
people  continue  in  control  of  the  old.  Holding  nearly  all  the  stock 
of  the  first-named  company  the  Widener-Elkins  people  will  receive 
nearly  all  the  $1,500,000  of  stock  of  the  terminal  company  given  to 
stockholders  of  the  street  car  company,  to  secure  their  acceptance  of 
the  lease  to  the  terminal  company.    The  other  $3,500,000  of  terminal 


company  stock  has  not  beea  offered  to  the  public,  and  it  is  believed 
that  the  larger  part  of  it  will  eventually  pass  to  the  Widener-Elkins 
people. 

RICHMOND  (VA.)  TROLLEY  DEAL.— The  Virginia  Passen- 
ger &  Power  Company,  the  control  of  which  was  recently  purchased 
by  Frank  Jay  Gould,  had  its  annual  meeting  last  week  and  elected 
the  following  directors :  Frank  Jay  Gould,  Edwin  Gould,  A.  H. 
Calef,  Guy  Phillips,  Alfred  Skitt,  New  York;  F.  Sitterding,  William 
Northrop,  J.  1).  Paton,  RichniDnd,  and  Augustus  Wright,  Peters- 
burg. The  board  met  at  the  Western  Union  building,  195  Broadway, 
and  elected  the  following  officers:  President,  F.  Sitterding;  first 
vice-president,  Frank  Jay  Gould ;  second  vice-president,  Augustus 
Wright ;  secretary  and  treasurer,  Guy  Phillips ;  assistant  secretary 
and  treasurer,  William  Northrop ;  general  counsel,  Charles  A.  Gard- 
iner. The  capital  stock  of  the  company  is  $15,000,000  and  bonded 
indcbtc'dness  $15,000,000.  It  is  a  consolidation  of  all  the  street  rail- 
way, electric  light  and  power  companies  in  Richmond,  Manchester, 
Petersburg  and  surrounding  territory,  and  includes  the  Richmond 
Traction  Company,  Richmond  Passenger  &  Power  Company,  Rich- 
mond &  Manchester  Railway  Company,  Richmond  &  Petersburg 
Railway  Company,  Virginia  Electric  Development  Company,  West- 
hampton  Park  Railway  Company,  and  several  other  similar  cor- 
porations. 

DIVIDENDS,— The  directors  of  the  Twin  City  Rapid  Transit 
Company  have  declared  the  regular  quarterly  dividend  of  I'/i  per 
cent.,  payable  February  14.  A  dividend  of  $3.75  has  been  declared 
on  the  Philadelphia  City  Passenger  Railway,  payable  January  10. 
The  Standard  Underground  Cable  Company,  of  Pittsburg,  has  de- 
clared the  regular  quarterly  dividend  of  2  per  cent,  and  an  extra 
dividend  of  2  per  cent.,  payable  January  10.  The  distribution 
amounts  to  about  $80,000.  Brooklyn  City  Railroad  Company,  2'/^ 
per  cent,  quarterly,  payable  January  15.  The  Electric  Company  of 
America  has  declared  a  dividend  of  30  cents  per  share,  semi-annual, 
payable  January  31.  This  is  an  increase  of  5  per  cent,  per  share. 
The  regular  semi-annual  dividend  of  $3  per  share  has  been  declared 
on  the  preferred  stock  of  the  Minneapolis  General  Electric  Company, 
payable  February  22,  1903.  Consolidated  Traction  Company  of 
New  Jersey  directors  have  declared  a  dividend  of  i]4  I'cr  cent,  out 
of  the  rental  payment  made  by  the  North  Jersey  Railway,  payable 
January  15.  A  regular  quarterly  dividend  of  2'/2  per  cent,  has  been 
declared  by  the  Edison  Electric  Illuminating  Company,  payable 
February  2,  1903. 

BALl'IMORE  TROLLEYS.— The  United  Railways  Company, 
now  controlling  all  the  Baltimore  (Md.)  street  railways,  and  w^th 
one  or  two  exceptions,  the  suburban  lines,  will  close  a  deal  on  Jan- 
uary 26  for  the  Baltimore,  Sparrows  Point  and  Chesapeake  Railway. 
This  is  a  corpration  that  will  be  formed  by  the  consolidation  of  the 
Baltimore,  Middle  River  and  Sparrows  Point  Railroad  and  the  Dun- 
dalk  and  North  Point  Railway  Company.  The  stockholders  of  the 
United  Railways  will  be  asked  to  guarantee  the  principal  and  in- 
terest of  a  bond  issue  by  the  consolidated  company,  as  well  as  the 
payment  of  an  annual  rental  equivalent  to  the  annual  interest  and 
all  other  charges  of  the  Consolidated  Company.  This  payment  is 
to  be  made  to  tlie  Maryland  Trust  Company,  trustee  of  the  mortgage 
to  be  created  for  an  issue  of  $2,000,000  bonds.  The  bonds  will  cover 
the  cost  of  construction  of  the  new  road  and  provide  for  hotels 
and  summer  resort  improvements  on  the  shores  of  the  Chesapeake 
Bay. 

GENERAL  ELECTRIC  GOSSIP.— By  way  of  Boston  it  is  re- 
ported that  the  General  Electric  Company  is  now  earning  at  the 
rate  of  about  $10,000,000  per  year  or  nearly  25  per  cent,  upon  its 
new  capital  of  $42,000,000.  Some  months  the  earnings  have  been 
above  $1,200,000.  The  New  York  directors,  it  is  also  alleged,  desire 
the  dividend  to  be  raised  to  10  per  cent.,  but  the  Boston  directors 
prefer  to  keep  the  dividend  rate  down  and  make  extra  dividends  from 
time  to  time  as  the  cash  warrants,  for  it  is  the  intention  of  the  com- 
pany never  again  to  be  short  of  cash. 

NEW  ORLEANS  TROLLEY  MORTGAGE.— The  New  Orleans 
Railways  Company  has  filed  a  mortgage  in  New  York  in  favor  of  the 
Uew  York  Security  and  Trust  Company,  by  the  terms  of  which  all  the 
property  and  franchises  of  the  various  independent  street  railways 
are  pledged  to  secure  an  issue  of  $40,000,000  of  45^^  per  cent,  gold 
bonds.  The  property  is  to  be  held  in  trust.  The  New  Orleans 
Railways  Company  is  a  New  Jersey  corporation. 


iy> 


ELECTRICAL     WUKLb     ano     LNGINLLR. 


KKYSTONK  Ti:i.KI'll()NH-  With  r.-K^...!  i.,  ilu-  K.y.tnn.- 
Trlrplmne  trmililcs,  noted  recently.  Deputy  SlienlT  fn.inn  li;is  re 
ieiv.il  two  attachnienis  iiRKreKatuiK  $7^,iy.t  jiKaniM  the  Keystone 
leUphonc  Conipaiiy,  a  New  Jersey  corpuratinii,  wliicli  were  ob- 
lamc.l  lor  the  Natinnal  Contlmt  anil  C'alile  Company,  of  New  York, 
$-'5.55J.  and  for  Cliarles  J,  Marsh,  $48,(141.  on  an  assiRned  claim  of 
the  Standard  Underground  Cable  Company,  of  ritlsburg.  Pn.,  for 
cables. 


Commercial   Intelligence. 


THE  VVKEK  IN  TRADE.— The  new  year  has  made  a  good  start, 
and  the  situation  in  trade  is  very  satisfactory.  Among  the  indus- 
tries, activity  is  unabated,  the  only  unfavorable  feature  being  the 
scarcity  of  cars  and  fuel,  which  limits  the  production  of  iron  and 
steel  and  curtails  shipments  of  lumber  and  grain.  Trices  as  a 
whole  show  aggressive  strcngtli.  present  levels  being  the  highest 
in  over  two  years.  Railway  trallic  reports  show  that  with  the  turn 
of  the  year  previous  satisfactory  conditions  continue,  while  final 
returns  as  to  igoj  point  to  an  aggregate  excess  in  gross  earnings 
for  the  calendar  year  of  7  to  8  per  cent,  over  the  best  year  previously 
reported.  Collections  arc  fair  to  good  in  the  West,  the  best  reports 
coming  from  St.  Louis  and  Chicago;  but  in  the  South  they  continue 
slow.  Pacific  coast  trade  reports  arc  excellent.  In  Maine  liberal 
snows  arc  helping  lumbering  operations.  The  iron  and  steel  market 
was  cpiiet,  but  with  a  tendency  toward  activity.  Foreign  importa- 
tions of  iron  and  steel  are  very  heavy.  In  copper  there  was  a 
stronger  market  w  itii  higher  prices,  although  there  was  little  increase 
in  demand.  Lake  is  held  at  12.40c.  for  spot;  12.10  a  12.30c.  for 
electrolytic  and  casting  stock,  and  11^4  a  iij^c.  for  Standard.  The 
number  of  business  failures  for  the  week  ending  January  8  as  reported 
by  Bradstrcet's  aggregated  336,  as  against  202  the  previous  week, 
and  346  the  corresponding  week  last  year. 

THE  BRILLIANT  ELECTRIC  COMPANY,  organized  in 
Cleveland.  Ohio,  some  months  ago  with  $100,000  capital  stock,  has 
commenced  the  manufacture  of  incandescent  lamps  in  a  well-equipped 
f.ictory.  The  directors  of  the  company  are :  N.  S.  Possons.  presi- 
dent;  A.  B.  Foster,  vice-president;  I.  N.  Pennock,  treasurer;  George 
B.  Rodgers,  secretary ;  W.  H.  Garlock,  M.  C.  Marble,  Mathew  Smith 
and  M.  H.  Nason.  Mr.  Possons,  who  is  responsible  for  the  new- 
features  to  be  shown  in  the  company's  product,  will  be  the  business 
head  of  the  company.  He  is  well  known  to  the  electrical  tt^de 
throughout  the  country  and  is  well  qualified  to  conduct  the  new- 
industry  by  reason  of  his  long  experience  as  general  superintendent 
of  the  Brush  Electric  Company  and  later  of  the  Universal  Electric 
Company,  both  of  Cleveland.  A.  B.  Foster  is  also  widely  known  to 
the  trade,  being  president  of  the  Electric  Supply  &  Manufacturing 
Company  and  of  the  Nungesser  Electric  Battery  Company,  of  Cleve- 
land. The  other  gentlemen  mentioned  are  prominent  and  wealthy 
Cleveland  business  men.  The  company  has  spent  many  months  in 
experimental  work  and  is  now  prepared  to  market  a  high-grade  in- 
candescent lamp,  which  it  is  claimed  will  give  a  brilliant  white  light 
without  perceptible  deterioration.  Through  the  aid  of  a  secret 
process  of  treating  the  filament,  a  high  efficiency  is  maintained 
throughout  the  life  of  the  lamp.  A  Cleveland  bank  which  was 
recently  equipped  with  a  lot  of  these  lamps  reported  a  considerable 
saving  on  its  bill  for  current  during  December  over  the  previous 
month,  despite  the  fact  that  the  lights  had  been  used  about  15  per 
cent,  more  hours  than  during  the  previous  month  when  the  room 
was  lighted  w-ith  other  lamps.  The  company's  factory  is  now  pro- 
ducing about  2,500  lamps  per  day  and  this  will  be  increased  gradually 
to  7,000  lamps  per  day.  The  factory  has  been  equipped  with  latest 
improved  machinery  for  the  production  of  lamps,  including  a  number 
of  devices  designed  exclusively  for  the  company's  use.  A  number 
of  varieties  of  lamps  w-ill  be  produced  and  the  company  expects  to 
sell  its  product  very  largely  through  jobbers,  many  of  whom  have 
already  applied  for  samples  of  lamps  for  testing  purposes. 

ENGLAND  IN  SOUTH  AFRICA.— A  special  commissioner  of 
the  London  Engineer  in  South  Africa,  discussing  the  machinery 
outlook,  says :  "In  electrical  plant  our  position  is  a  very  critical 
one.  I  believe  we  do  from  35  to  40  per  cent,  of  the  total,  as  far  as 
the  actual  machinery  is  concerned,  if  we  include  the  steam  engines 
for  generating  the  power.  In  sw-itchboards,  lamps  and  other  acces- 
sories we  are  entirely  out  of  the  market,  owing  to  the  fact  that  our 
continental  competitors  make  an  equally  good  thing  for.  in  some 
cases,  only  half  the  money.  To  revert  to  the  question  of  electrical 
machinery,  i.  e :.  motors  and  dynamos — we  have  been  steadily  losing 
ground  in  these  to  Germany  and  the  United  States.  And  the  reason 
for  this  is  that  our  older  and  better  known  manufacturers  have 
failed  to  keep  pace  with  the  times.     Every  effort  has  been  made  bv 
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d<j  business  in   their   ma- 
liiglt,  and  their  machines 


f 


llie    Im-.il    nicii'lianis   lii'lr    to   mnlinuc   to 
chincry,  but  their  prices  .-irc  aliuKrilier  |( 

are  xaid  to  be  no  brtlef)|nind  their  range  nnich  more  linute<l  than 
those  turncil  oui  by  our  foreign  competitors.  Swil/erland  and 
Germany  have  cut  us  t.ufS'n  electrical  accessories;  Switzerland,  Ger- 
many and  the  Uiiitecl  Stales  arc  cutting  us  out  in  electrical  m.-ichin- 
ery.  With  regard  to  this  l;ist  item,  however,  there  appears  to  be  one 
hopefid  sign.  'l"hcrc  is,  I  .-im  told,  a  yoimgcr  set  iA  manufaciurers 
of  electrical  plant  springing  up  in  J'lngland — a  new  school,  if  one  may 
use  the  expression,  'i'hese  firms,  who  have  started  with  new  plant 
and  new  ideas,  have  been  able  to  profit  by  the  object  lessons  set  by 
our  foreign  competitors,  which  the  older  firms  have  not  always 
troubled  to  follow.  The  result  is  that  British  made  machines,  in 
every  way  equal  to  those  made  elsewhere,  and  at  prices  which  will 
enable  them  to  compete  in  the  open  market,  are  beginning  to  find 
their  way  to  this  country.  There  are  many  people  here  who  hope 
that  these  firms  may  save  the  situation  for  British  electrical  plant. 
It  is  to  be  hoped,  too.  tli.il  when  our  older  firms  have  grasped  this, 
fact  they  will  follow  suit.  :ind  aid  in  the  re-establishing  of  a  trade 
in  a  class  of  machinery  which  has  been  steadily  slipping  out  fif  our 
hands." 

AMERICAN  ENGINE  COMPANY'S  CONTRACTS.— The 
American  Engine  Company,  of  Bound  Brook,  N.  J.,  through  its  New- 
York  offices,  White  Building,  Liberty  Street,  Mr.  E.  .S.  Boycr,  man- 
ager, has  taken  a  contract  for  a  13-in.  x  20-in.  x  14-in.  duplex  com- 
pound engine  to  be  direct-connected  to  a  loo-kw  dynamo  for  instal- 
lation in  the  Hotel  Rudolf,  Atlantic  City,  N.  J.  The  equipment  will 
be  used  for  lighting.  Grace  Church,  Eleventh  Street  and  Broadway, 
is  to  be  equipped  for  lighting  purposes  with  two  simple  American 
Ball  engines,  12-in.  x  ii-in.  each,  for  direct  connection  to  so-kw 
American-Ball  generators.  The  Convent  of  the  Good  Shepherd. 
Boston,  Mass.,  is  to  be  installed  with  a  13-in.  x  ii-in.  simple  engine 
for  direct  connection  to  a  Westinghouse  generator  of  6o-kw  capacity. 
This  outfit  is  also  for  light.  The  Corinth  (N.  Y. )  Electric  Light 
Company  has  ordered  a  ioj4-in.  x  i8-in.  x  12-in.  duplex  compound 
engine  to  be  belted  to  a  75-kw  generator. 

ARABIC  TYPEWRITING  MACHINE.— The  Elliott-Hatch 
Book  Typewriter  Company,  of  256  Broadway,  New  York,  has  been 
awarded  a  large  contract  by  Selim  Chaker,  of  Cairo,  who  is  now-  a 
guest  at  the  Stevens  House,  27  Broadway,  for  typewriting  machines 
which  will  write  in  Arabic  characters  and  are  intended  for  various 
government  departments  in  Egypt.  Persia  and  Turkey.  These  ma- 
chines will  be  the  first  of  their  kind.  The  Elliott-Hatch  people  have 
recently  taken  substantial  contracts  for  machines  to  be  shipped  to 
Germany,  Great  Britain,  Chili  and  Japan.  The  orders  from  the 
European  countries  call  for  machines  for  general  commercial  use. 
The  Chilean  and  Japanese  contracts  emanate  from  government  rail- 
road offices.  Sixty-nine  machines  have  been  ordered  for  the  Regis- 
ter's office,  New  York.  The  Illinois  Ceiitral,  the  Vandalia  and  the 
Missouri  Pacific  roads  have  also  sent  in  fair-sized  contracts. 

WAGNER-BULLOCK  APPARATUS.— The  Mutual  Electric 
Light  Company,  of  San  Francisco,  has  closed  a  contract  with  the 
Wagner-Bullock  Electric  Company  for  two  1,500-kw,  3-phase  engine 
type,  2,200-volt  generators  having  revolving  fields.  Two  75-kw  ex- 
citers will  also  be  supplied.  The  automatic  engines  to  which  each  of 
the  generators  is  to  be  connected  w  ill  probably  be  constructed  in  the 
East.  A  representative  of  the  Mutual  Company  has  gone  East  to 
look  up  steam  plant  data.  The  generators  which  are  to  be  delivered 
next  August  will  be  constructed  by  the  Bullock  Electric  Company, 
of  Cincinnati.  The  Mutual  Electric  Light  Company  will  soon  com- 
mence the  construction  of  an  additional  electric  power  station.  The 
new  site  being  near  the  water  front  gives  good  facilities  for  securing 
a  supply  of  salt  water  for  condensing  purposes.  Oil  fuel  will  be  used 
throughout. 

THE  PEOPLE'S  HARD  RUBBER  COMPANY,  which  was 
organized  in  Akron,  Ohio,  a  year  or  so  ago  and  built  a  large  plant 
for  the  manufacture  of  hard  rubber  specialties,  catering  largely 
to  the  electrical  trade,  has  made  an  assignment.  The  assets  of  the 
company  are  placed  at  $50,000  and  the  liabilities  at  $100,000.  The 
plant  has  been  shut  down  for  some  time  and  it  has  been  rumored 
that  the  control  of  the  business  has  passed  into  the  hands  of  the 
American  Hard  Rubber  Company. 

DUTY  ON  CABLE. — In  accordance  w  ith  a  ruling  by  the  Treasury 
Department,  the  Pacific  Commercial  Cable  Company  will  be  called 
upon  to  pay  duty  to  the  shore  ends  of  the  Pacific  cable  at  the  Ha- 
waiian Islands.  It  is  expected  that  the  Collector  of  Customs  at 
Honolulu  w-ill  be  directed  to  collect  the  duty. 

GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY  has 
opened  a  new  district  office,  at  601  North  American  Building,  Phila- 
delphia. This  office  will  be  in  charge  of  Mr.  Wm.  F.  Geddes  3rd, 
as  manager  of  sales,  and  w'ill  be  equipped  with  complete  facilities  for 
doing  business  in  the  various  "G.  I."  lines. 
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EXPORTS  OF  EI.l'XTRlCAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  January  10:  Aviles— I  pkg.  ma- 
chinery, $28.  Argentine  Republic — 24  pkgs.  machinery,  $3,911. 
Azores — I  pkg.  material,  $26.  British  Possessions  in  Africa — 57 
pkgs.  machinery,  $3,814;  90  pkgs.  material,  $13,171.  Bristol — 31 
pkgs.  machinery,  $i,goo.  Brazil — 151  pkgs.  machinery,  $24,182;  219 
pkgs.  material,  $8,590.  Brussels — i  pkg.  material,  $49.  Bremen — 2 
pkgs.  machinery,  $95.  British  Australia — 106  pkgs.  machinery, 
$4.597 ;  206  pkgs.  material,  $5,972.  British  East  Indies — 5  pkgs. 
material,  $1,325.  British  West  Indies — 26  pkgs.  material,  $622. 
British  Guiana — 12  pkgs.  material,  $340.  Colombia — 2  pkgs.  ma- 
terial, $15;  5  pkgs.  machinery,  $90.  Cuba — 78  pkgs.  material,  $1,207. 
Copenhagen — 5  pkgs.  machinery,  $1,621.  Chili — 9  pkgs.  material, 
$410.  Central  America — 5  pkgs.  material,  $101.  Danish  West  Indies 
— 2  pkgs.  material,  $17.  Dutch  West  Indies — 2  pkgs.  material,  ^23. 
Dutcli  Guiana — 8  pkgs.  material,  $iy6.  Ecuador — 7  pkgs.  material, 
$324.  Genoa — 14  pkgs.  machinery,  $1,500;  I  pkg.  material, 
$20.  Havre — 11  pkgs.  material,  $608;  8  pkgs.  machinery, 
$405.  Hull — 4  pkgs.  machinery,  $175.  Japan — 25  pkgs.  material, 
$943.  Liverpool — 15  pkgs.  machinery,  $4,201  ;  371  pkgs.  ma- 
terial, $16,342.  London — 247  pkgs.  machinery,  $2,000;  72  pkgs. 
material,  $6,776.  Lisbon — 26  pkgs.  material,  $378.  Manchester — 
357  pkgs.  machinery,  $25,741  ;  5  pkgs.  material,  $100.  Marseilles — 
20  pkgs.  material,  $175.  Mexico — 357  pkgs.  material,  $8,419;  3  pkgs. 
machinery,  $392.  Newfoundland — 17  pkgs.  material,  $286.  Nova 
Scotia — 14  pkgs.  machinery,  $1,282;  6  pkgs.  material,  $112.  New 
Zealand — 2  pkgs.  machinery,  $95.  Naples — i  pkg.  machinery,  $50. 
Oporto — 2  pkgs.  machinery,  $337.  Peru — 62  pkgs.  material,  $1,886. 
Rotterdam — i  pkg.  material,  $25.  Stockholm — i  pkg.  material,  $16. 
Southampton — i  pkg.  machinery,  $375;  4  pkgs.  material,  $156.  San 
Domingo — 6  pkgs.  material,  $206.    Venezuela — 4  pkgs.  material,  $254. 

GOVERNMENT  TELEPHONES.— An  important  decision  has 
been  rendered  by  Hon.  R.  J.  Tracewell,  Comptroller  of  the  Treasury, 
on  an  appeal  by  the  Chesapeake  and  Potomac  Telephone  Company 
from  the  Auditor  for  the  War  Department,  respecting  the  amounts 
to  be  paid  for  telephone  service  in  the  various  bureaus  and  offices  of 
the  War  Department.  The  Comptroller  reviews  the  decisions  of  the 
courts  in  the  case  of  Manning  &  Co.  against  the  telephone  company. 
The  case  involved  particularly  an  arrangement  of  telephones  for 
the  department's  use,  under  which  seventy-eight  telephones,,  located 
in  various  bureaus  and  offices  of  the  department,  were  connected  to 
a  private  exchange  switchboard  located  in  the  department,  which 
switchboard  was  in  turn  connected  with  the  general  exchange  system 
of  the  company.  The  Comptroller  held  that  the  installation  was 
"fairly  one  where  four  or  more  telephones  are  on  the  same  wire" 
and  should,  therefore,  be  charged  for  at  the  rate  of  $25  per  year 
each.  The  decision  closes  as  follows :  "The  company  in  its  settle- 
ment under  each  head  charged  for  certain  telephones  at  the  rate  of 
$18  per  annum.  But  these  charges,  in  my  judgment,  were  made 
and  contracted  for  for  the  instruments  alone.  It  would  hardly  be 
fair  to  say  that  the  telephone  company,  in  the  light  of  all  the  facts, 
agreed  with  the  War  Department  to  furnish  a  complete  telephone 
service  such  as  it  is  furnishing  for  $18  per  annum.  For  instance,  I 
think  the  company  should  be  allowed,  on  a  second  settlement,  for 
all  these  telephones  at  the  rate  of  $25  per  annum.  That  for  all 
telephones  on  a  single  wire,  such  as  the  one  at  the  residence  of  the 
chief  clerk,  at  the  rate  of  $50  instead  of  $40,  as  allowed  by  the 
auditor.  And  that  for  private  lines  as  herein  described  it  should  be 
allowed  the  contract  price." 

EQUIPMENT  FOR  DAYTON  AND  MUNCIE  ELECTRIC 
ROAD. — E.  P.  Roberts  &  Company,  Cleveland,  consulting  engineers 
for  the  Dayton  &  Muncie  Traction  Company,  have  closed  contracts 
for  the  greater  portion  of  the  equipment  necessary  for  building 
the  road.  The  Westinghouse  Electric  &  Manufacturing  Company 
will  furnish  the  electrical  equipment  for  power  house,  sub-stations 
and  cars.  The  order  includes  two  soo-kw,  three-phase  alternating- 
current  generators,  four  200-kw  and  one  300-kw  rotary  converters, 
with  transformers  for  reducing  15,000  volts  and  switchboards  ;  also  ten 
four  so-hp  motor  equipments  for  cars.  The  Buckeye  Engine  Com- 
pany secured  the  order  for  the  engines.  Eight  veslibuled  passenger 
coaches,  a  work  car  and  a  freight  car  will  be  furnished  by  the  Ste- 
phenson Car  Company,  the  cars  to  be  equipped  with  Peckham  trucks. 
At  each  sub-station  and  at  the  power  house  there  will  be  a  storage 
battery  of  320  ampere-hours  capacity  furnished  by  the  Gould  Storage 
Battery  Company.  The  line  work  will  be  done  by  the  Chase  Con- 
struction Company,  of  Detroit.  There  will  be  three  sub-stations, 
at  Greenville,  Union  City  and  Selma,  and  the  main  power  house  will 
be  at  Winchester.  The  road  is  in  reality  an  extension  of  the  Dayton 
&  Northern.  When  the  line  is  completed  cars  will  be  operated 
through  from  Dayton  to  Muncie,  a  distance  of  90  miles. 

YERKES  ON  CAR  PRICES.— In  an  interview  last  week,  Mr. 
C  T.  Yerkes,  the  street  railway  magnate,  said:     "I  believe  that  the 


trusts,  as  wc  have  them  here,  will  eventually  do  the  country  a  great 
deal  of  harm.  Except  where  our  improved  machinery  makes  it 
possible  to  undersell  foreign  products  in  foreign  markets,  there's 
no  chance  for  us  to  sell  our  manufactures  abroad.  This  was  not 
the  case  before  the  making  of  everything  was  in  the  hands  of  trusts. 
More  than  all  that,  these  combinations  of  capital  will  not  be  able  to 
keep  prices  at  the  present  high  level.  We  know  this  already,  and 
when  prices  go  down,  where's  the  money  coming  from  to  pay  the 
interest  on  over-capitalization?  When  dividends  are  passed,  then 
look  out  for  squalls.  Prices  are  so  high  here  that,  with  few  excep- 
tions, we  are  buying  all  our  materials  in  England.  Steel,  for  in- 
stance, is  40  per  cent,  higher  than  it  was  three  years  ago.  Cars  that 
could  be  bought  three  years  ago  for  $1,850  apiece  now  cost  $3,600. 
Europe  will  not  stand  such  absurd  prices  and  will  simply  not  buy 
in  American  markets.  There  would  be  some  compensation  if  the 
American  laborer  was  benefited  in  proportion,  but  I  know  he's  not." 
ELECTRICAL  EXPORTS.— The  November  sunmiary  of  the 
Bureau  of  Statistics  of  the  United  States  Treasury  shows  a  very 
steady  maintenance  of  electrical  export  trade  in  good  volume.  Elec- 
trical instruments  and  telephones  and  telegraphs  amounted  to  $280,- 
822  for  the  month  as  compared  with  $204,364  in  November,  1901, 
and  $3,728,102  for  the  eleven  months  of  the  year  in  1902,  against  only 
$1,526,398  in  the  same  period  of  igoi.  That  is  a  most  cheering 
growth.  The  electrical  machinery  export  for  the  month  was  $431,- 
338  against  $348,306  in  November,  1901  ;  and  the  total  for  the  eleven 
months  was  $5,508,112  against  $5,264,962  in  1901,  and  $4,957,308  in 
1900.  This  once  more  is  a  good  showing,  especially  in  view  of  the 
very  low  prices  prevailing  in  Europe  for  such  apparatus  as  motors, 
small  dynamos,  etc.  The  total  for  the  eleven  months  is  no  less 
than  $9,236,214,  and  ought  to  reach  well  over  $10,000,000  for  the 
year.     Such  a  trade  is  decidedly  worth  cultivation. 

ELEVATORS  IN  RESIDENCES.— The  extent  to  which  the 
aid  of  electricity  is  being  invoked  in  promoting  comfort  and  con- 
venience in  dwellings  is  well  illustrated  by  a  recent  contract  made 
by  the  Otis  Elevator  Company  to  install  five  electric  elevators  in  a 
single  private  residence.  In  the  house  which  is  now  being  erected 
at  Madison  Avenue  and  Thirty-sevenlh  Street,  New  York,  for 
Captain  J.  R.  De  Lamar,  the  elevator  equipment  is  to  consist,  first, 
of  a  passenger  elevator,  a  servants'  elevator  and  a  dumb  waiter,  all 
to  be  automatically  controlled  by  push  buttons  within  the  cars  and 
at  the  several  landings.  In  addition  the  contract  calls  for  a  side- 
walk elevator  for  ashes,  etc.,  and  an  automobile  lift  for  conveying 
motor  cars  from  the  street  level  to  a  storage  room  in  the  sub-base- 
ment. 

THE  IRONTON  ENGINE  COMPANY,  of  Ironton,  Ohio,  has 
acquired  the  rights  and  business  of  the  Allfree  Engine  Company, 
and  will  hereafter  build  Allfree  engines  in  all  sizes,  types  and  styles 
in  new  and  modern  shops.  The  very  low  cost  of  coal,  coke  and  pig 
iron  there,  as  well  as  fronton's  excellent  railw'ay  facilities,  are  ex- 
pected to  be  of  material  benefit  to  the  new  company  and  put  it  in 
position  not  only  to  build  the  highest  grade  and  most  economical 
engines,  but  upon  a  basis  which  will  result  in  a  material  saving  to 
the  purchaser  and  increased  dividend  to  stockholders  of  the  com- 
pany.   Mr.  D.  H.  Palmer  is  secretary  of  the  concern. 

ORDERS  FOR  ELECTRIC  CRANES.— Among  recent  orders 
for  cranes  reported  secured  by  the  Northern  Engineering  Works, 
Detroit,  Mich.,  are  the  following :  Three  70-ft.  span  electric  travel- 
ing cranes  for  Oil  Well  Supply  Company ;  one  55-ft.  span  for  Sag- 
inaw Plate  Glass  Company;  three  40  to  50-ft.  span  electric  traveling 
cranes  for  Great  Lakes  Engineering  Works;  one  lo-ton,  40-ft.  span 
for  Detroit  Foundry  Company ;  besides  a  number  of  smaller  electric 
and  hand-power  traveling  and  jib  cranes.  They  also  report  the 
recent  sale  of  three  electric  cranes  for  export  to  England,  and  one 
for  India. 

Jh'.NNEY  MOTORS.— The  Jenney  Electric  Manufacturing  Com- 
pany, of  Indianapolis,  has  developed  a  specialty  in  the  motor  equip- 
ment of  printing  and  engraving  plants,  and  have  installed  50  motors 
for  the  Chicago  Tribune,  50  large  motors  for  the  United  States 
Printing  Company,  60  for  the  United  States  Lithographing  Com- 
pany, and  250  for  the  United  States  Playing  Card  Company.  The 
Atlas  Engine  Works  ordered  last  year  70  motors,  of  which  three 
were  of  30  hp  and  eight  of  15  hp.  Australia  sent  for  50  motors  of 
the  smaller  sizes  and  a  fair  trade  was  done  in  England. 

INDUSTRIAL  CARS  FOR  MEXICO.— M.  H.  Treadwell  &  Co., 
95-97  Liberty  Street,  have  orders  for  ten  slag  cars  for  the  .American 
Smelting  &  Refining  Company,  six  for  their  Monterey  plant.  Monte- 
rey, Mexico,  and  four  for  their  Auguascalientes  plant.  Mexico. 
These  cars  will  be  operated  bv  electric  motors. 

THE  SPRAGUE  ELECTRIC  COMPANY  supplied  a  large 
amount  of  flexible  metallic  conduit  and  ^teel  armored  conductors 
for  the  new  addition  to  the  White  House  in  Washington,  and  has 
also  received  additional  orders  lor  ventilating  outfits  for  the  same 
Iniilding. 
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SAN  I'KDKtJ,  CALM''.- 'The  raclfic  .Smtm  Tclriiliimr  I  oiiipuiiy'i  ckcluiiiKr  in 
Sun  t'rdiu  wa>  rrcciilly  ilcilroyrd  liy  u  firr  which  biiriirtl  u  block  of  biiililiiigt. 

l.OS  ANliKI.K^,  I'AI.II''.— The  l°»uii(y  Suprrvinuin  ti(  l.u*  Angclei  have 
uiUrrol  ailvrrlinrtl  (ur  talc  n  blaiikri  (runchUc  a»  npplirtl  (ur  by  Ihr  United 
Stain  Trlriihiiiic  &  Trlruruph  C'uiiipuiiy.  AcciiriliiiK  t»  thi-  ici|iiiirinciit>  »(  the 
tiiinvhUr,  u  Irlrphniir  cxiliuiicr   iiiiiiit  lie  iiiuiiitaiiiril  in  rvrry  tuMii  which  l>  now 

•  upplietl  with  trlrplioiirs.  It  in  ninn  ie(|iiirril  lliat  the  (iiniinii  throiighuiit  the 
k'liuiitiy  be  kiipplicti  with  Irlrphonc  fucilitica.  The  (oIIowimk  claMihcatluii  in  pru 
\  iilril  for:  flaHii  i  — Kor  iiiiiiiiiiiporatrd  cilien  linviiiK  cxchaiiitr«  of  too  telcphonea 
01  iiiidcr,  $j6  for  oflice,  $ji  for  rciijcnce.  Cla»  3. — Kxchanges  having  between 
100  and  500  telephoiieR,  oHice,  $jv:  residence,  %J4.  L'taiM  j. — ICxchaiigei  having 
iH'tneeii  joo  and  i.oou  lelephunen,  office,  $4j:  reaideiice,  ^27.  Clax  4. — Kx- 
I'lianKei  having  from  i.oua  to  j,ooo  telephones,  oflice,  $;■;  residence,  $]o.  The 
lift-  of  the  frunchisc  ia  to  be  40  years. 

WAYNESUORO,  G.\. — The  Waynesboro  Strowger  Telephone  Company  has 
hern  chartered  in  Georgi.)  and  an  organisation  perfected  with  C'ol.  W.  IC.  Jones 
as   president.     The  capital   slock   is   $6,000. 

AUGUSTA,  G.\.-  Soin:  misundcrslaiuling  arose  recently  in  Augusta  regard 
ing  telephone  contr,icts.  The  Strowger  Company  is  a  bidder  for  the  contract  for 
190J,  but  there  seems  to  be  a  possibility  growing  out  of  recent  dcvclo|)mcnt8  th.it 
the  Bell  Company  has  a  previous  claim.  Later  it  was  decided  that  no  cl.iim 
existed  to  a   contract. 

COK.\,  IDAHO. — The  Cora  Independent  Telephone  .Association  has  been 
formed  to  build  a  line  from  here  to  Garfield,  Wash.  The  ofliccrs  of  the  com- 
pany are:  I'resident,  David  Kidwell;  vice-president,  J.  N.  Kilgoic;  secretary, 
I.uther  Kerns;  treasurer,  Geo.  Strong;  directors,  Wni.  Smith.  J.  N.  Kilgorc, 
Luther  Kerns,  John  Drew,  C.  P.  Low. 

UOISE  CITY,  IDAHO.— During  the  past  year  the  Bell  Telephone  Company's 
subscribers  increased  in  number  from  460  at  the  beginning  of  the  year  to  673 
at  the  close,  'loll  lines  were  built  all  over  the  State  and  direct  communication  is 
now  available  with  Salt  Lake  City,  Utah;  Denver,  Colo.;  Butte  and  Helena, 
.Mont.  During  the  present  year  the  company  has  planned  to  build  800  miles  of 
line  in  Idaho  alone  and  improve  the  existing  service.  The  independent  com- 
|iany  in  this  city  has  almost  doubled  the  number  of  its  subscribers,  as  well  as  its 
mileage.  The  actual  increase  in  the  number  of  subscribers  was  from  702  to 
'.325-  The  "Community  Farmers'  Lines,"  introduced  by  this  company,  have  he- 
come  very  popular. 

STERLING,  ILL.— The  Interstate  Telephone  Company  is  building  a  toll 
line  from  Sterling  to  Aurora,  a  distance  of  100  miles. 

CHICAGO,  ILL. — For  the  month  of  December,  the  Chicago  Telephone  Com- 
pany gained  1,500  telephones.     The  total  of  Bell  telephones  in  Chicago  is  60,400. 

SWEETZER,  IND. — The  Farmers'  Mutual  Telephone  Company,  of  Sweetzer, 
has  been  organized.  The  following  persons  constitute  the  board  of  directors: 
J.  E.  Curry,  James  Dooley,  Thos.  Johnson,  F.  H.  Stevens  and  Alfred  Burgc. 

CONXERSVILLE,  IND. — L.  A.  Frazce,  of  this  city,  and  president  of  the 
Indiana  Mutual  Telephone  Association,  has  appointed  a  committee  to  look  after 
the  interest  of  the  independent  telephone  enterprises  during  the  Legislative 
session. 

MUNCIE,  IND. — The  Delaware  &  Madison  Counties  Telephone  Company, 
which  has  installed  a  new  telephone  system  in  this  city,  and  commcu'id  opera- 
tion on  December  31,  has  completed  the  sale  of  its  $300,000  bond  i.ssi'        TIic  last 

•  $40,000  of  the  issue  was  purchased  by  Harry  B.  Gates,  of  Indianapolis. 

INDIANAPOLIS,  IND. — Semiannual  payments  of  interest  on  bonds  were 
made,  January  1,  as  follows:  The  New  Telephone  5's,  first  series,  z'/z  per  cent., 
and  the  New  Telephone  5's,  second  series,  2j^  per  cent.  The  i  per  cent, 
quarterly  dividend  on  New  Long  Distance  Telephone  stock  was  declared  also. 

CARY'DON,  IND. — The  Eureka  Telephone  Company,  a  corporation  composed 
of  farmers  of  Washington,  Heth  and  Boone  townships,  of  Harrison  County,  is 
extending  its  lines  into  Taylor  and  Posey  Toviiships  and  will  soon  connect  with 
the  system  in  this  city  and  thence  with  a  line  to  Louisville,  Ky.  The  company 
now  has  100  telephones  in  service. 

BLUFFTON,  IND. — Stockholders  of  the  United  Telephone  Company  have 
authorized  an  issue  of  $500,000  of  bonds  for  the  purpose  of  making  extensions. 
The  Marion  Trust  Company  will  place  the  bonds  on  the  market.  The  company 
now  has  3,500  subscribers  and  a  large  number  of  toll  lines.  Officers  have  been 
elected  as  follows:  Hon.  Hugh  Dougherty,  president;  L.  C.  Davenport,  treas- 
urer; C.  H.  Plessinger,  secretary.  The  above,  with  W.  B.  Cooley,  A.  G.  Lupton, 
J.  W.  Sale  and  D.  A.  Breed,  are  directors. 

GAS  CITY,  IND. — The  Home  Telephone  Company,  of  this  city  and  Jonesboro, 
was  put  in  operation  January  2.  It  is  expected  that  long-distance  communication 
*ill  be  opened  soon  between  Gas  City  and  a  number  of  prominent  towns  and 
cities  of  the  State,  including  Indianapolis.  The  Jonesboro  exchange  will  be  put 
in  operation  in  a  few  days  and  then  350  subscribers  will  be  using  the  new  service. 
R.  D.  Haymaker  is  manager  of  the  new  company.  Free  service  will  be  established 
between  the  two  cities,  Marion  and  Upland. 

DEXTER,  lA. — The  Mutual  Telephone  Company  will  build  an  exchange  at 
this  place;  also  one  at  Earlham. 

POSTVILLE,  I.A.— The  Grand  Meadow  Farmers'  Mutual  Telephone  Com- 
pany, with  a  capital  stock  of  $5,000,  has  been  incorporated. 

LIBERTY'VILLE,  L\. — The  Libertyville  Telephone  Company  has  been  or- 
ganized here,  with  a  capital  of  $1,200.     Mr.  E.  Glotfelty  is  president. 

NEW  PINEVILLE,  KY'. — New  Pineville  Telephone  Company,  with  a  capital 
of  $3,000,  has  been   organized  here. 


IH'.IRon,  MICII.  'I  he  t  ouiull  hna  giunlrd  .1  liaiiiliiw  10  David  W.  Simons, 
Juiiirt  li.  Mm  key,  1».  C.  Drluniulrr,  Joirph  llaiiin  and  W.  IL  Klli«.  Ihr  gentle 
mm  form  a  illurni'  coinniiltrr,  which  him  proiiiiied  lo  liatisfcr  the  fuiichitc  to  a 
iirw  coiiipaiiy  to  be  iiiiidc  up  ol  u  uoiiibiiialloii  o(  the  I'roplc'n  Tcliphoiic  Com- 
|iuny  and  the  Co  iitieiatlvr  Telephone  Company,  both  ol  which  huvc  held  in- 
deiirnilriit  fruiiL-hitra  uiid  have  done  coiiitidrrable  coiulrucllon  work  for  indr 
peiidriil  exchuiigm.     It  la  believed  timl  a  new  exchange  will  be  built  at  once. 

ANOKA,  MIN.N.  A  iiiovniiriil  j*  on  foot  to  catabllah  u  fiirinrit'  lelrphonr 
ayatein   tlirougli  tliia    (Anoka)    loutily. 

ST,  l'.\UI..  .MINN.-  The  Norlhweatern  and  Twin  City  telephone  conipanica 
have  paid  llirir  J  per  cent,  groaa  eariiingi  taxes  to  the  State.  The  Norlhweatern 
(  oiiipany  piiya  $J5,ooj,Hy,  on  total  recri|ita  of  $833,410.93.  The  Twin  City  Com 
pany  pay»  a  lax  of  $5,55345.  on  receipta  of  $1(15,111.66.  Laat  year  the  North 
wcslern'a  tnxci  were  $.13,33'  ond  Ihoac  of  the  Twin  City  $1,507.35. 

ST.  JOSEPH,  MO.  The  Missouri  &  Kaiiaas  Telephone  Company  will  extend 
its  parly-line   service  lo  many   farms  in  this  county. 

SAVANNAH,  MO.  Ihe  Andrew  County  Mutual  Telephone  Company,  of  llii« 
city,  haa  increased   iln  c.ipital  stock  from  $5,000  to  $10,000. 

ST.  LOUIS,  MO,  It  ia  reported  from  Memphis,  Tenn.,  that  Ihe  Memphis 
Long-distance  Telephone  Company  will  be  projected  in  a  short  time  for  Ihr 
purpose  of  allying  the  telephone  companies  of  Litlle  Kock  and  Jonesboro,  Ark.; 
Springfield  and  St.  Louis,  Mo.;  Cairo,  HI.;  I'aducah,  Ky. ;  Jacksonville  and 
Clarksville,  Tenn.;  Dallas,  Corsicana  and  San  Antonio,  Tex.,  and  other  cities  in 
Tennessee,  Arkansas,  Mississippi,  Kentucky  and  Texas,  now  operating  or  pro- 
posing lo  operate  independent  lines.  The  object  of  the  company  is  to  furnish  a 
line  extending  from  St.  Louis  to  Jackson,  Miss.,  and  from  Little  Rock  as  far  east 
as  possible.  Alliances  will  then  be  made  with  other  independent  companies,  thus 
furnishing  connections  with  New  York,  Chicago,  and  other  eastern  points.  The 
company  will  eventually  control  $100,000,000  of  capital.  Parties  are  now  in  the 
East  engineering  the  deal. 

HEBRON  CITY,  NEB.— The  City  Council  has  granted  to  C.  N.  McNeil,  of 
Beatrice,  and  W.  G.  Francis,  of  Kansas  City,  a  franchise  to  operate  a  telephone 
system  in  this  town. 

ALBANY,  N.  Y. — The  Ontario  Telephone  Company,  of  Onondaga  and  Oswego 
counties,  has  increased  its  capital  from  $20,000  to  $40,000. 

NEW  YORK,  N.  Y'. — A  direct  telegraphic  circuit  has  been  established  between 
New  York  and  Havana,  Cuba,  by  the  Western  Union  Telegraph  Company.  Here- 
tofore messages  between  the  two  points  have  been  relayed  at  Jacksonville,  I'la. 
The  total  length  of  the  cable  is  about  150  miles. 

GREENSBORO,  N.  C— The  American  Telephone  Company  will  put  in  a 
local  service  in  Greensboro,  N.  C.     Fifty  subscribers  have  been  secured. 

ASHEVILLE,  N.  C— The  electrical  workers  of  Asheville,  N.  C,  have 
gone  out  on  a  strike  because  the  Asheville  Telephone  Company  did  not  com- 
ply with  the  union  wage  scale.     Only  linemen  are  involved. 

DURHAM,  N.  C. — The  exchange  of  the  Interstate  Telephone  Company,  at  this 
place,  was  burned,  January  i.  The  company's  loss  is  placed  at  $8,000,  with 
$5,000  insurance.     The  fire  was  caused  by  the  explosion  of  a  kerosene  lamp. 

BLOOMDALE,  OHIO. — Toledo  parties  have  made  apjilication  to  the  Council 
for  a  telephone  franchise. 

COLUMBUS,  OHIO. — The  officers  of  the  Citizens'  Telephone  Company  are 
considering  the  erection  of  a  new  plant. 

NORWALK,  OHIO. — J.  F.  Laning  has  resigned  the  presidency  of  the  Local 
Telephone  Company  and  has  been  succeeded  by  C.  R.  Callaghan. 

ATHENS,  OHIO. — The  Central  Union  Telephone  Company  is  preparing  to 
build  a  line  from  Pomeroy  to  Athens  by  way  of  Harrisonville. 

NORTH  B.ALTIMORE,  OHIO.— The  National  Telephone  Company  has  sold 
its  exchange  to  Claud  Wyant  and  others,  of  Toledo.  The  new  company  will 
make  many  improvements. 

BEAVER  DAM,  OHIO. — The  Beaver  Dam  Home  Telephone  Company,  cap- 
italized at  $15,000,  has  been  incorporated  by  Edwin  Fledderjohann,  C.  C.  Miller, 
Allen  Philips,  A.  H.  Miller  and  VV.  H.  Fledderjohann. 

ROCK  CREEK,  OHIO.— The  Rock  Creek  Telephone  Company,  recently  or- 
ganized by  farmers,  has  purchased  a  considerable  amount  of  the  old  equipment 
of  the  Ashtabula  exchange.     The  system  will  be  started  at  once. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  is  preparing  to  fur- 
nish service  to  a  large  number  of  farmers  throughout  Lucas  County.  A  number 
of  connections  have  alreday  been  made  and  next  spring  this  branch  of  the  busi- 
ness will  be  pushed. 

NORWALK,  OHIO.— Directors  of  the  Local  Telephone  Company  have  de- 
clared the  regular  quarterly  dividend  of  i^  per  cent,  on  preferred  stock.  The 
affairs  of  the  company  are  in  a  very  prosperous  condition  and  a  number  of  im- 
provements are  contemplated. 

OBERLIN,  OHIO. — For  the  second  time  within  a  month  the  exchange  of  the 
Oberlin  Home  Telephone  Company  was  seriously  injured  through  the  trolley 
of  an  electric  car  striking  telephone  wires  and  causing  them  to  drop  on  the  trolley 
wire.  The  switchboard  at  the  exchange  was  completely  destroyed  and  a  large 
number  of  residence  telephones  were  burned  out.  The  service  will  be  crippled 
for  some  weeks.  The  company  had  just  completed  the  repairs  rendered  necessary 
as  the  result  of  a  similar  accident  several  weeks  ago. 

SPARTANSBURG,  PA.— The  Spartansburg  Telephone  Company  has  been  in- 
corporated, with  a  capital  of  $10,000.  The  directors  are:  J.  K.  Wright,  W.  E. 
Miller,  of  Spartansburg,  and  G.  H.    Barlow,   of  Corry,  Pa. 

MURFREESBORO,  TENN.— The  Independent  Telephone  Company  will  build 
an  exchange  at  this  place. 

RICHMOND,  VA.— The  petition  of  the  Richmond  Telephone  Company  to 
close  out  to  the  Bell  Company  is  now  pending  before  a  sub-committee.  The 
telephone  people   are  urging  haste. 
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WALNUT  RIOGK  AKK. — S.  C.  DovvcU  and  others  arc  organizing  a  company 
with  a  capital  stock  of  $50,000  to  build  an  electric  light  plant  and  to  construct 
an  electric  railway  connecting  with  Hoxic. 

SONORA,  CALIF. — E.  J.  Landers  intends  to  organize  a  stock  company  in  Son- 
ora  and  obtain  an  electric  lighting  franchise  from  the  City  Trustees.  It  is  pro- 
posed to  install  a  steam  plant  operated  by  a  150  hp.  engine  and  to  use  crude  oil  as 
fuel. 

COLORADO  SPRINGS,  COLO.—  The  Pike's  Peak  Power  Company  has  been 
reorganized  under  the  name  Hydro-Electric  Company.  The  new  company  will 
erect  two  large  power  stations  on  the  eastern  slope  of  Pike's  Peak,  to  cost  about 
$1,000,000.  'I  he  company  expects  to  furnish  power  to  Colorado  Springs  and 
neighboring  places  and  will  have  sufficient  machinery  to  generate  5,000  lip.  The 
Pike's  Peak  Power  Company's  system  was  described  and  illustrated  in  Electrical 
World  and  Engineer  of  July  26,  1902. 

HARTFORD,  CONN.— Thos.  C.  Perkins  and  others  seek  incorporation  as  a 
power  company  in  Canterbury  an3  Plainfield,  and  Harold  Lawton  and  others  ask 
for  like  privileges  to  operate  in  the  towns  of  Sprague,  Scotland,  Franklin  and 
Windham. 

TAMPA,  FLA. — The  John  P.  Martin  Company,  of  Tampa,  has  secured  the 
contract  to  supply  electric  lights  to  the  city  and  has  begun  operations. 

WEISER,  IDAHO. — The  validity  of  the  $40,000  bond  issue  proposed  by  the 
city  of  Weiser,  Idaho,  has  been  affirmed  by  the  Supreme  Court.  The  money 
derived  from  the  sale  of  these  bonds  will  be  used  in  the  construction  of  an 
electric  light  and  water  works  plant. 

INDIANAPOLIS,  IND.— The  Merchants'  Heating  &  Lighting  Company  began 
serving  customers  on  January  i. 

CON'INGTON,  KY. — Prominent  citizens  have  obtained  an  injunction  re- 
straining the  City  Council  from  closing  a  contract  with  the  Union  Heat,  Light  & 
Power  Company  for  furnishing  electricity  to  the  city. 

DETROIT,  MICH. — The  municipal  lighting  plant  is  preparing  to  install  a 
600  kw  generator  and  an  800  hp  engine. 

CLAYTON,  MO. — A  deed  transferring  the  properties  of  the  Missouri  Water, 
Light  &  Power  Company  to  the  West  St.  Louis  Construction  Company  has  been 
filed  here.     The  transfer  has  been  effective  and  operative  for  several  months. 

TUNOPAH,  NEV.— The  new  electric  light  plant  of  the  Tonopah  Light  & 
Power  Company  is  in  running  order.  Over  600  business  houses  and  residences 
have  been  supplied  already,  with  the  demand  increasing  daily.  The  plant,  how- 
ever, is  inadequate  to  supply  the  demand,  as  a  number  of  the  mines  will  put  in 
a  complete  system  of  lights,  besides  using  the  power  in  the  operation  of  ma- 
chinery. To  meet  this  increased  demand  the  electric  company  will  put  in  a 
larger  plant  immediately. 

ROCHESTER,  N.  Y.— The  Rochester  Light  &  Power  Company,  of  Rochester, 
has  been  incorporated  to  manufacture  gas  and  electricity  for  lighting,  heating  and 
power  purposes.    The  capital  is  $500,000. 

LEETONIA,  OHIO.— The  Leetonia  Electric  Light  &  Power  Company  has  re- 
duced its  capital  stock  from  $30,000  to  $10,000. 

ARCADIA,  OHIO. — P.  Whecland  has  just  completed  the  erection  of  a  light- 
ing plant  and  the  village  is  to  be  illuminated  by  electric  lights. 

ELYRIA,  OHIO. — The  Citizens'  Gas  &  Electric  Company  has  succeeded  the 
Lorain  Gas  Company  and  the  Elyria  Gas  &  Electric  Company.  The  company  is 
capitalized  at  $600,000,  with  an  authorized  bond  issue  of  $400,000.  The  com- 
pany has  municipal  electric  lighting  contracts  in  Elyria  and  Lorain. 

PAWNEE,  OKLA. — The  Pawnee  Electric  Light  &  Power  Company,  of  Pawnee, 
with  $50,000  capital,  has  been  incorporated  by  W.  L.  Ward  and  J.  S.  Moffitt,  of 
Pawnee,  and  A.  Ward,  of  Sagnache,  Colo. 

BAKER  CITY,  ORE. — The  Columbia  Mine,  near  here,  is  being  equipped  with 
a  200  hp.  electric  plant  to  operate  the  hoist  and  the  mill. 

PITTSBURG,  PA.— The  Pittsburg,  McKeesport  &  ConncIIsvillc  Railway  Com- 
pany has  completed  the  purchase  of  the  franchise  and  plant  of  the  Dawson  Elec- 
tric Company,  which  supplies  light  and  power  in  the  vicinity  of  Dawson.  The 
plant  has  a  capacity  of  about  300  hp.     Its  lines  may  be  extended  to  Vanderbilt. 

HARRISBURG,  PA. — Charters  have  been  issued  by  the  State  Department  to 
the  following  electric  light  corporations:  Hampden  Light,  Heat  &  Power  Com- 
pany, Hampden  Township,  Cumberland  County,  capital  $500;  Lower  Allen 
Light,  Heat  &  Power  Company,  Lower  Allen  Township,  Cumberland  County, 
capital  $500;  New  Cumberland  Light,  Heat  &  Power  Company,  New  Cumberland, 
capital  $500;  Camp  Hill  Light,  Heat  &  Power  Company,  Camp  Hill,  capital  $500; 
Shiremanstown  Light,  Heat  &  Power  Company,  Shiremanstown,  capital  $500; 
Upper  Allen  Light,  Heat  &  Power  Company,  Upper  Allen  Township,  Cumber- 
land County,  capital  $500;  East  Pennsboro  Light,  Heat  &  Power  Company,  East 
I'cnnsboro,  Cumberland  County,  capital  $500.  The  office  of  these  companies, 
which  are  controlled  by  the  same  persons,  will  be  located  at  Harrisburg. 

ANDERSON,  S.  C. — Judge  W.  F.  Cox,  of  Anderson,  and  associates  are 
planning  to  develop  a  fine  water  power  two  miles  from  Calhoun  Falls,  S.  C. 

NORFOLK,  VA.— W.  T.  Gilchrist,  of  Norfolk,  and  others  will  establish 
a  $150,000  race  track  and  electric  park  in  Norfolk. 

NELSON,  B.  C. — The  property  owners  of  Nelson  have  voted  in  favor  of  the 
new  electric  light  bylaw,  providing  for  the  expenditure  of  $150,000  in  installing 
an  electric  power  plant  and  extending  the  electric  lighting  system. 


HARTFORD,  CONN.— The  StalTord  Springs  Street  Railway  Company  has  ap 
plied  for  permission,  to  increase  its  capital  stock  to  $1,500,000  and  change  its 
name  to  Worcester  S:  Hartford  Railway  Company.     It  will  remove  its  offices  to 

this  city. 

HARTFORD,  CONN. — These  applications  of  electric  railway  companies  have 
been  filed:  J.  T.  Pattison  and  others,  permission  to  build  from  Farmington  tn 
Plainville;  also  a  street  railway  in  Somers  and  Ellington.  East  Windsor  Street 
Railway  Company  and  Hartford  &  Springfield  Street  Railway,  to  change  the  cor- 
porate offices  to  this  city.  Petition  of  the  United  Electric  Company,  to  increase 
capital  stock.  Sufficid  Street  Railway,  for  permission  to  purchase  the  water 
company  of  Sufficid. 

MONTPELIER,  IDAHO.— Local  capitalists  arc  talking  of  building  an  electric 
railway  from  this  place  to   Laketown,  Idaho. 

IJLOOMINGTON,  ILL.— The  Bloomington  &  Joliet  Electric  Railroad  Com- 
pany has  been  incorporated,  to  build  a  series  of  trolley  interurban  roads  which 
will  connect  the  principal  cities  of  Illinois. 

WARSAW,  IND.— The  directors  of  the  Warsaw  &  Winona  Traction  Company 
have  completed  arrangements  to  build  the  road  at  once.  The  contract  calls  for 
operation  by  May   i. 

NEW  CASTLE,  IND. — Coulter  Bros.,  of  Chicago,  have  entered  into  a  con- 
tract to  finance  the  Muncie-Xew  Castle  electric  line  and  the  work  of  constructing 
the  road  will  be  under  their  direction. 

INDIANAPOLIS,  IND.— The  Indiana  &  Illinois  Traction  Company  has  incor- 
porated with  an  initial  capital  of  $10,500.  The  directors  are:  L.  G.  Holmes,  J.  G. 
Lcfiler,  A.   E.  Necdam,  J.  H.  Boyd  and  L.  A  Gutherie 

FT.  WAYNE,  IND. — Traffic  will  be  opened  on  January  15  on  the  Muncie, 
Hartford  City  &  Ft.  Wayne  Traction  Company  line.  This  ro.id  will  connect  w  itii 
the  Indianapolis  branch  of  the  Union  Traction  Company  at  Muncie. 

TERRE  HAUTE,  IND.— G.  F.  Wales,  representing  the  Stone  &  Webster 
syndicate,  which  owns  the  Terre  Haute  Electric  Railway,  is  placing  contracts  for 
the  equipment  of  the  new  electric  road  from  Terre  Haute  to   Lafayette. 

RICHMOND,  IND.— It  is  stated  that  the  Union  Traction  Company  is  con- 
sidering a  proposition  for  the  purchase  of  the  rights  and  franchises  of  the  Rich- 
mond &  Northwestern  Traction  Company  between  Richmond  and  Newcastle,  and 
between  New  Castle  and  Anderson. 

ANDERSON,  IND. — The  Union  Traction  Company  will  award  contracts  the 
latter  part  of  January  for  an  addition  to  the  power  house  60  x  116  feet  and 
another  building  30  x  70  feet,  each  two  stories  high.  A  third  building  for  a 
central  car  shop  will  be  90  x  400  feet. 

HUNTINGTON,  IND. — The  County  Commissioners  have  granted  a  50-year 
franchise  to  the  Ft.  Wayne  &  Southern  Traction  Company  for  a  line  between 
Huntington  and  Marion,  by  way  of  Warren.  All  necess  .y  franchises  in  Hunt- 
ington County  have  been  obtained.  The  company  is  essentially  the  same  as  the 
Ft.  Wayne  and   Southwestern. 

QUINCY,  MASS.— The  Old  Colony  Street  Railway  Company,  Boston,  will 
erect  two  power  plants,  one  at  Quincy,  and  one  at  Fall  River,  Mass.  Mr.  C.  F. 
Bancroft  is  engineer. 

ST.  PAUL,  MINN.— One  of  the  bills  which  will  be  presented  to  the  Legis- 
lature places  all  electric  railways  on  a  gross  earnings  tax  basis.  It  is  expected 
tliat  the  street  railway  companies  will  be  able  to  dtfea)  the  opposition  which 
will  arise  in  the  cities  on  account  of  the  decrease  it  will  make  in  tax  receipts. 

ST.  JOSEPH,  MO.— Word  has  been  received  here  from  the  Philadelphia 
office  of  Clark  Bros.,  to  the  effect  that  the  contract  had  been  let  for  a  new 
power  house  for  the  street  railway  plant.  It  is  to  cost  a  quarter  of  a  million 
dollars. 

NEW  BRUNSWICK,  N.  J.— Cars  of  the  Trenton  and  New  Brunswick  Elec- 
tric Railway  are  now  running  into  this  city  from  Trenton. 

TRENTON,  N.  J. — Articles  of  incorporation  of  the  Augusta  &  Aiken  Railway  & 
Electric  Company  have  been  filed.  The  capital  stock  is  placed  at  $2,300,000.  The 
company  will  build  electric  railways  and  electric  lighting  and  gas  plants.  The  in- 
corporators are:  K.  K.  McLaren,  H.  O.  Coughlin  and  Louis  B.  Dailey. 

ELIZABETHPORT,  N.  J.— The  company  for  which  Judge  J.  Kearny  Rice 
asked  the  consideration  of  the  Perth  Amboy  Council  in  granting  trolley  rights  to 
the  Amboy  bridge  approach  is  now  in  the  field.  The  incorporators  are:  Judge 
.•\ndrcw  Kirkpatrick,  of  Newark;  Edward  Furman,  of  bayreville.  and  W.  Parker 
Runyon,  of  Perth  Amboy.  The  company  is  known  as  the  Elizabethport,  Amboy 
&  Long  Branch  Railway  Company,  and  its  office  is  in  Perth  Amboy.  The  capital 
is  $500,000.     The  intention  is  to  operate  between  Elizabeth  and  Long  Branch. 

.\LB.\NY,  N.  y. — The  New  York  and  Long  Island  Traction  Company  has 
increased  its  capital  stock  from  $125,000  to  $1,000,000. 

NEW  YORK,  N.  Y. — It  is  stated  that  the  Interborough  Railway  Company  ex- 
pects to  run  trial  trains  in  the  subway  soon  after  June  i  next,  and  that  full  service 
will  be  available  to  the  public  in  the  fall. 

NEW  YORK,  N.  Y. — The  Interborough  Rapid  Transit  Company  will  place  no 
obstacles  in  the  way  of  the  New  York  Central,  should  that  company  desire  to  run 
its  trains  through  the  subway  to  the  Battery,  as  it  is  reported  the  company 
wishes  to  do. 

ALBANY,  N.  Y. — A  bill  has  been  introduced  in  the  Legislature  with  the  ob- 
ject of  preventing  overcrowding  of  surface  and  elevated  cars  in  New  York  City. 
According  to  its  provisions  it  will  be  unlawful  to  carry  more  than  five  passengers 
above  the  actual  seating  capacity  of  each  car,  the  penalty  for  violation  being  $50 
for  each  passenger  carried  above  the  limit. 

NEW  YORK,  N.  Y.— The  Metropolitan  Street  Railway  Company  will,  on 
Jan.  19,  increase  the  wages  of  its  motormen  and  conductors  on  a  graded  scale, 
based  on  the  length  of  service.  For  motormen  the  minimum  rate  (first  year's 
service)  is  $2. 10  per  day,  and  for  conductors  $a  per  day.     After  five   years' 
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»crviiT  the  rule  (or  niuloriiirn  it  $j.jo  and  (or  tiiii<lucl»ii  $J.J5  |icr  iljy.  TliU  it 
a  trii  iml  ial«  (<>r  nioliirinrii  <>(  all  nejulr.  «n<l  (or  ronilticluri  ndcr  five  yeir*. 
I  hr  {.ml  |iirvioii>  lauc,  f,  |irr  irnl.,  waa  iiinilc  III  Jiiiir,   igiil. 

KU  IIMON'I),  VA  l.iiilrol  o(  llir  Virginia  riiMciigrr  ami  Power  Cuiii|iany 
liaa  liriii  lioiiulil  liy  I'liink  Jay  lioiilil.  Tlie  i'iini|<«ny  operates  all  Itie  Mrert 
iiiiUayii  ill  llie  citica  o(  Kicliiiioiiil,  Maiii-licater  anil  I'clcralnirg,  a>  well  aa 
a  .'J  mile  elctlric  line  uliiili  runiieila  llie  two  Inat  naineil  litir*.  llie  ayileni  al 
|iirH-iil  iiKliiiling  i.-j  iiiiirt  «(  ronil. 

SKATTI.K.  WASH.  Tlie  Ailaina  Cuunly  KIrclric  'rimnil  C'limpuny,  which 
uuk  rrcriilly  iiii'i>i|«>ialril  in  llic  Slate  o(  WanliiiiKloii  liy  I',  K.  Clarke,  Col. 
I.tincr(oril,  O,  K.  Ilulconib  ami  otlicm,  pro|>oae»  to  builil  and  oprrulc  iin  cU'clrii: 
railway  line  liclnecn  Waalilucna  and  UdeiM, 


NEW    INDUSTRIAL    COMPANIES. 

THE  CATARACT  AUXII.IAKY  COMPANY,  of  Hamilton.  Ont..  lias  been 
incorporated.     The  ca|iilal   o(  the   compiiny   is  placed  at  $1,000,000. 

THK  VICTDU  &  IIUKG  HROS.  MANUPACTUUING  COMl'ANY  has  been 
urganixed  nt  Denver,  Colo.,  to  manufacture  electric  fixtures,  gas  machines,  etc. 

THK  ROCHKSTKR  KLIXTRIC  SIGNAL  COMPANY.  Rochester,  N.  Y..  has 
been  incorporated;  capital,  $50,000.  Directors — W.  V.  Atkinson,  J.  G.  Kaclber 
and  K.  P.  Higgins,  KocbeMer. 

THK  CLARK  &  MILLS  ELliCTRlC  COMPANY  (electricians),  of  Portland, 
Me.,  has  been  incorporated;  capital,  $50,000.  President.  A.  W.  Tolman;  treasurer, 
Levi  Turner,  both  of  Portland. 

Till-:  NATIONAL  ELECTRIC  PURIFICATION  COMPANY,  Caindcn,  N.  J., 
lias  been  incorporated;  capital,  $1,000,000.  Incorporators — William  T.  Hen 
dcrson,  Harry  W.  Henderson  and  C.  V.  D.  Joline. 

THE  IDEAL  GAS  AND  ELECTRIC  FIXTURE  COMPANY,  New  York 
City,  c.ipital  $10,000,  has  been  incorporated.  Directors — Samuel  Tepfer  and 
Henry  Eorcndo,  Brooklyn;  Pincus  Burger,  New  York. 

THE  MOTOR  MANUFACTURING  COMPANY,  of  Indianapolis,  has  been 
incorporated  to  manufacture  and  deal  in  motor  cars,  motors  and  gas  engines. 
Capital  stock,  $50,000.     Harold  O.   Smith  is  president. 

THE  ELECTRIC  CAR  LIGHTING  COMPANY  has  been  incorporated  in 
New  Jersey;  capital,  $100,000.  Incorporators — Roswell  S.  Nichols,  Lucius  E. 
Varney,  Anthony  M.  Jcshera,  John  M.  Scoblc  and  John  M.  Enright. 

THE  IIALSEY  ELECTRIC  GENERATOR  COMPANY  has  been  incorporated 
in  New  Jersey  by  Henry  Halsey,  Wm.  S.  Halsey  and  Howard  II.  Williams,  to 
manufacture  batteries,  motors  and  fittings.     The  authorized  capital  is  $100,000. 

THE  AUSTIN  LIGHT.  HEAT  &  POWER  COMPANY  OK  NEW  YORK, 
lias  been  incorporated  at  Dover,  Del.,  capital  $2,500,000.  Incorporators — Edward 
l".  Dowling  and  Harry  U.  Spence,  Brooklyn,  and  Millard  II.  France,  New  York. 

THE  ELECTRIC  TRANSIT  COMPANY  has  been  incorporated  at  Albany 
to  operate  vehicles  propelled  by  electricity  or  other  power  in  New  York  City. 
The  capital  is  $5,000  and  the  directors  arc  John  Mill,  Thomas  Steely  and  Frank 
v..  Taylor,   of   New   York. 

THE  NATIONAL  COAL  BURNER  COMPANY  is  being  organized  at  Toledo, 
O..  with  a  capital  stock  of  $1,500,000,  to  promote  and  manufacture  the  Rowe 
feeder  system,  which  was  described  and  illustrated  in  Electrical  World  and 
Engineer  of  November  15,  1902. 

THE  CLEVELAND  ENGINEERING  COMPANY,  Cleveland,  O.,  heretofore 
a  partnership  engaged  in  all  branches  of  electrical  and  mechanical  engineering, 
has  been  incorporated,  with  $10,000  capital  stock,  by  H.  \V.  Jones,  H.  W.  Wood- 
ward, H.  Clay  Herrick,  C.  A.  Cadwell  and  Prof.  Charles  H.  Benjamin.  It  will 
continue  the  business  of  the  old  firm  on  a  much  broader  scale  and  will  devote 
especial    attention    to  power,   lighting  and    heating  systems. 


OBITUARY. 


MR.  A.  B.  DE  FREECE  died  last  week  at  Pelham  Manor,  N.  Y.,  aged  only  52. 
He  was  at  one  time  publisher  of  the  il/ai7  and  Express,  and  was  well  known  as  a 
manager  of  charitable  exhibitions,  etc.  He  had  a  very  wide  acquaintance  in  elec- 
trical circles  and  had  taken  out  many  ingenious  inventions  in  the  mechanical 
field. 

MR.  JAMES  OSCAR  NIXON.— We  are  indebted  to  Mr.  Ray  D.  Lillibridge 
for  the  subjoined  interesting  details  in  regard  to  the  career  of  Mr.  J.  O.  Nixon, 
so  suddenly  ended  by  untimely  death:  In  the  world  of  engineering  and  busi- 
ness, I  believe  there  was  never  a  more  promising  career  brought  to  so  un- 
timely an  end  than  on  December  27  by  the  death  of  James  Oscar  Nixon,  late 
engineer  and  manager  of  the  sllent-cliain  department  of  the  Link-Belt  En- 
gineering Company,  of  Philadelphia.  Even  in  this  day  of  "young  men  cf 
affairs"  it  is  extremely  rare  that  one  of  twenty-three  years  can  be  pointed  out 
who  is  endowed  with  such  industry,  talent  and  intelligence  as  to  have  achieved 
a  marked  success  in  his  work  and  won  the  love  and  respect  of  a  host  of  friends 
and  business  associates.  Such,  however,  was  the  position  obtained  by  Mr. 
Nixon.  He  was  from  the  South — a  native  of  New  Orleans  and  a  graduate  of 
Tulane  University  of  that  city,  class  of  '97.  During  his  undergraduate  days, 
his  energy,  perseverance  and  personal  popularity  won  for  him  a  prominent 
position  in  the  college  world.  He  was  manager  of  the  foot  ball  team,  editor- 
in-chief  of  the  college  annual  and  of  the  college  weekly  and  he  held  a  prom- 
inent position  in  his  fraternity.  Alpha  Tau  Omega.  After  taking  his  degree  in 
mechanical  engineering,  he  took  up  post  graduate  work  in  sugar  chemistry, 
occupying  at  the  same  time  the  position  of  chemist  on  a  large  plantation. 
After  leaving  the  university  he  spent  a  year  in  Wilmington,  Del.,  as  a  manager 
for  one  of  the  branches  of  a  large  foundry.  Three  years  ago  Mr.  Nixon  became 
connected   with  th£   Link-Belt   Engineering  Company   and  was   almost  immedi- 


ulrly  aitjgiicd  III  Ihe  tcitiiiu  aii>l  tneihaiilLal  devrlnpinrni  u(  ihe  work  of  llul 
I'limpaiiy,  and  in  this  liiir  in-  kh»wed  uiiiniitakulilr  genius.  I.airr  hr  wj?.  u> 
signed  III  Ihr  iin|Miilaiil  Hoik  u(  llic  coiniiicreiul  and  mnliaiiiral  devrlopmciil 
anil  Inlrotlurllciii  uf  Iho  lleiinld  Hlleiit  Llialn.  Tli«  rapidity  ut  Inlroduellun  of  llilii 
ilevirr.  It  having  bcrii  rust  prrsenlril  in  thll  country  just  mure  llian  a  yi-.ir 
ugii,  payii  u  iniiarkabli'  Ifilnilc  In  Mr.   Nixon's  poticssion  of  that  rare  conibinu- 

In. II  ii(  i|iiulili('i>     ibiiftr  of  n  g I  businrnt  iiiun  and  an  riigineer.    Mr.  Nixon's 

paper  prineiilnl  in  Drtrmlirr,  I4»i,  befurr  Ihe  Ainrriraii  iiociely  of  Mrrliaii- 
linl  Engineers  on  "A  Silent  Chain  Gear."  and  hit  letter  appealing  in  Ihe 
"Aiiinrlcnii  Mni'liliilsl"  uf  Jan.  'J,  IIMC,  on  ■•Kiiiill)  unci  (■..iic.l  Wliei-I  liinslnii-- 
lions  (or  .Slamlard  Roller  Chains,"  aie  exemplary  "(  lii«  ilcar  pnceplion  nl 
puinis  ul  issue  and  o(  liii  vigorous  manner  in  expounding  ihotc  in  which  he 
became  inlerealed.  Less  than  a  year  ago,  Mr.  Nixon  mariied  and  last  October 
he  and  his  wi(c  had  begun  liousekcepinK  in  a  modest  and  charming  little 
luime.  While  thus  all  the  world  seemed  biight  to  him,  he  was  taken  ill  with 
typhoid  fever  and  passed  away  on  the  night  of  December  37,  190J.  Hi*  re- 
mains were  interred  al   New  Orleans. 


PERSONAL. 


MR.  E.  P.  GRII'FrrU  has  succeeded  Mr.  !•.  L.  Ulcndingcr  as  supciinlcndciit 
of  telegraphs  on  the  Eric  Railroad. 

MR.  THOMAS  C.  PERKINS  is  interested  in  getting  a  Connecticut  charter  (or 
a  power  company  at  Canterbury  and  Plainficid,  in  that  State. 

MR.  FREDERICK  P.  FISH  has  been  elected  a  director  to  fill  the  vacancy  in 
llic  Boston  Edison  Company's  board  caused  by  the  death  o(  Mr.  Edward  D. 
Maltby. 

HON.  SAMUEL  JONES,  Mayor  of  Toledo,  Ohio,  has  been  elected  president 
of  the  Toledo  &  Indiana  Railway,  in  place  of  Hon.  C.  P.  Griffin,  who  died  a  few 
days  ago. 

MR.  G.  MARCONI  leaves  Canada  for  Cape  Cod  this  week  to  carry  out  his 
plans  for  exchanging  wireless  messages  between  the  United  State%and  Europe 
from  that  point. 

MR.  W.  W.  KER  is  delivering  for  the  New  York  Board  of  Education  a  scries 
of  eight  popular  evening  lectures  on  electricity,  at  various  centers.  Mr.  Ker  is 
electrical  instructor  at  the  Hebrew  Technical  Institute. 

MR.  CHARLES  B.  HORTON,  assistant  superintendent  at  Denver,  has  been 
appointed  to  succeed  the  late  J.  J.  Dickey,  recently  deceased,  as  superintendent 
of  the  third  district  of  the  Western  Union  Telegraph  Company. 

MR.  JOSEPH  RIPPON,  general  manager  of  the  Halifax  &  Bermuda  Cable 
Company,  arrived  in  New  York  this  week  on  the  Ivcrnia,  with  the  object 
of  looking  up  the  cable  business  of  the  company  and  improving  it. 

MR.  W.  E.  BAKER,  the  well-known  electric  railway  manager  and  engineer, 
has  been  engaged  to  serve  on  the  committee  of  experts  formed  by  the  Mer- 
chants' Association  of  New  York  to  study  possible  improvements  in  the 
transportation    system. 

MR.  W.  E.  ATIIEARN  has  resigned  his  position  in  the  electrical  engineering 
department  of  the  Western  Union  Telegraph  Company  to  accept  one  of  like 
nature  with  the  American  Telephone  &  Telegraph  Company.  Mr.  Athearn  will 
remain  in  New  York  for  the  present. 

MR.  T.  E.  MURRAY,  consulting  and  designing  electrical  engineer  for  the 
power  houses  of  the  Brooklyn  Rapid  Transit,  stated  last  week  that  he  is  now  sup- 
plying the  deficiency  of  power  by  the  equipment  of  a  new  power  house  which  will 
furnish  54,000  hp  of  current  to  the  system. 

MR.  HENRY  C.  MEYER,  JR.,  M.  E.,  has  announced  the  removal  of  his  office 
to  114  Liberty  Street,  New  York  City,  where  he  will  continue  to  practice  as  con- 
sulting mechanical  engineer,  making  a  specialty  of  the  design  of  steam  power 
plants  and  the  mechanical  equipment  of  buildings. 

MR.  O.  W.  BRAIN,  electrical  engineer  to  the  Board  of  Railway  Commis- 
sioners for  New  South  Wales,  has  been  on  a  tour  of  inspection  of  the  chief  rail- 
way centers  of  Canada.  For  some  time  past  he  has  been  visiting  the  railway 
centers  of  England  and  the  Continent,  with  a  view  of  gathering  the  latest  informa- 
tion in  the  way  of  new  electrical  appliances. 

MR.  A.  L.  BAGNALL,  of  the  American  electrical  engineering  and  contract- 
ing firm  of  Bagnall  &  Hilles,  Yokohama,  left  New  Y'ork  on  Monday,  en  route 
for  San  Francisco,  from  which  place  he  will  sail  on  the  20th  for  Japan  after 
several  weeks'  visit  to  the  United  States.  As  mentioned  elsewhere,  Mr. 
Bagnall  left  some  substantial  contracts  behind  him  for  various  electrical  equip- 
ment  for  Japanese  lighting  and  traction   plants. 

PROF.  FRIEDRICH  NIETHAMMER,  of  Brunn,  Austria,  who  has  been  visit- 
ing the  United  States  during  the  past  month,  returned  home  during  the  present 
week.  His  stay  was  devoted  chiefly  to  the  inspection  of  electrical  apparatus  and 
plants.  For  some  time  the  Professor  has  been  associated  with  part  of  the  tech- 
nical work  of  the  Union  Elektricitaets  Gesellschaft,  of  Berlin,  in  addition  to 
carrying  on  his  duties  of  professor  of  electrical  engineering. 

MR.  LOUIS  J.  COSTA  has  severed  his  connection  with  Walker  &  Kepler, 
Philadelphia,  and  has  joined  forces  with  Mr.  E.  L.  Nash,  manager  of  the 
Philadelphia  branch  of  the  Jandus  Electric  Company,  Real  Estate  Trust  Building. 
The  management  of  the  Eastern  District  of  the  Buckeye  Electric  Company  lias 
been  discontinued  and  Messrs.  Nash  and  Costa  will  devote  their  energies  exclu- 
sively to  furthering  the  sales  of  Jandus  arc  lamps,  fan  motors,  inner  globes,  etc. 

MR.  RUSSELL  SAGE  has  an  article  in  Railroad  Men  on  the  Manhattan 
Railway  system.  Electric  traction,  which  he  fought  so  long,  receives  recogni- 
tion at  his  hands,  as  he  points  out  that  the  company  can  save  one  motorman  per 
train. 

MR.  F.  E.  DRAKE  since  his  return  from  Germany  has  discussed  some  of 
the  advantages  of  the  metric  system  in  electrical  manufacturing  in  the  tech- 
nical press  so  ably  that  the  New  York  Tribune  last  week  devoted  a  leading 
editorial  to  a  review  of  his  ideas  and  statements  in  respect  to  foreign  trade 
development. 
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MR.  C.  T.  YERKES  has  been  in  Boston  inspecting  the  elevated  lines  to  asccr- 
t.iin  how  the  passengers  were  handled  in  the  subway  during  the  rush  hours  and 
to  look  over  the  company's  terminals  and  power  stations.  He  was  asked  as  to 
the  outcome  of  his  f.ondon  transportation  schemes  and  replied  that  there  were 
ii.noo.ooo  of  people  in  London  proper  and  2,000,000  people  in  the  surrounding 
country,  but  that  the  people  in  London  had  in  the  past  been  in  the  habit  of  walk- 
ing a  good  deal. 

VKEELANI)  AND  YERKES.— The  London  Globe  of  January  8  says:  "Not- 
withstanding the  denials  of  Mr.  R.  VV.  Parks,  M.  1*.,  the  solicitor  for  Mr. 
Vcrkes,  that  he  is  about  to  resign  the  chairmanship  of  the  Metropolitan  District 
Railway  tube  system,  there  is  reason  to  believe  he  will  do  so  almost  immediately, 
and  that  his  successor  will  be  A.  L.  Stride,  of  the  London  &  Tilbury  Railway. 
It  is  stated  that  Mr.  Vreeland.  president  of  the  Metropolitan  system  of  New 
York,  is  coming  to  London  to  manage  the  Ycrkes  lines,  and  that  C.  H.  Tweed, 
formerly  chairman  of  the  Southern  Pacific  Railway,  will  be  responsible  for  their 
financial  control."     This  has  been  denied  again. 

MR.  E.  C.  NOE  took  charge,  on  January  15,  of  the  Lake  Street  and  the  North- 
western Elevated  Railroads  in  Chicago,  as  general  superintendent.  lie  has  been 
for  several  years  engineer  of  the  Chicago  office  of  the  General  Electric  Com- 
pany, and  has  been  connected  in  responsible  technical  capacities  with  electrical 
work  in  Chicago  for  twenty  years  past.  It  is  the  general  consensus  of  opinion  in 
Chicago  that  the  elevated  companies  were  wise  in  selecting  so  quickly  Mr.  Noe 
as  successor  to  .\Ir.  Prank  Hedlcy,  who  becomes  general  superintendent  of  the 
underground  lines  of  the  Interborough  Rapid  Transit  Company  in  New  York. 

MR.  CHARLES  DAY,  of  Dodge  &  Day,  the  modernizing  engineers,  has  been 
very  deservedly  complimented  on  his  valuable  paper  read  before  the  New  York 
Electrical  Society  on  motor  drive  in  machine-tool  operation.  Not  only  has  the 
paper  been  copiously  quoted  in  all  the  leading  technical  papers,  but  it  has  been 
printed  by  the  Society  for  distribution  among  its  members.  The  demand  is  so 
great  otherwise  that  a  large  edition  has  also  been  prepared  for  general  circulation. 
Prompt  recognition  does  not  often  come  to  a  young  engineer,  but  in  this  case 
it  was  thoroughly  deserved.  Mr.  Kern  Dodge,  his  partner,  had  a  valuable  article 
in  the  New  Year  issue  of  this  journal  on  a  kindred  topic,  the  firm  having  made  a 
specialty  of  such  problems. 

MR.  ANTHONY  N.  BRADY,  vice-president  of  the  People's  Gaslight  &  Coke 
Company,  of  Chicago;  Mr.  George  O.  Knapp,  its  president,  and  Mr.  C.  K.  G.  Bil- 
lings, chairman,  are  now  stopping  at  the  Hotel  Ritz,  in  Paris.  On  being  inter- 
viewed by  the  Paris  Herald,  Mr.  Brady  said:  "We  take  pleasure  in  stating  that 
we  have  come  to  Paris  at  the  invitation  of  some  Parisian  friends,  who  requested 
us  to  look  over  the  gas  situation  here  for  the  purpose  of  giving  our  views  and 
possibly  taking  a  concession  for  supplying  gas  to  the  city  of  Paris.  We  have  been 
looking  over  the  manufacturing  interests  of  the  city  and  by  courtesy  of  the 
present  gas  company,  have  visited  its  works  and  inspected  its  methods.  We  are 
pleased  to  find  that  the  gas  works  are  in  fair  condition,  though  the  methods  em- 
ployed are  not  as  modern  as  might  be  desired,  and  that  the  class  of  workmen  em- 
ployed is  most  excellent." 

LORD  KELVIN. — In  an  article  inquiring  whether  the  British  aristocracy  is  on 
the  wane.  Sir  G.  Arthur,  in  the  January  North  American  Review,  says:  "Of  late 
years,  the  system  of  selection  has,  to  an  increasing  extent,  been  based  on  better 
principles,  and  it  is  not  too  much  to  say  that  promotion  to  the  House  of  Lords  is, 
in  these  days,  a  means  of  making  the  Upper  Chamber  thoroughly  representative 
of  all  that  is  best  and  worthiest  in  the  community.  The  titled  aristocracy  has 
everything  to  gain  by  such  additions  to  its  numbers  as  Lord  Wolseley,  Lord 
Kelvin,  Lord  Armstrong,  Lord  Kitchener,  Lord  Goschen,  Lord  Avebury,  Lord 
Strathcona,  Lord  Rothschild — men  who  seek  to  maintain  at  its  highest  point  the 
standard  of  English  tradition  in  all  its  purity,  and  who  contribute  to  the  na- 
tional credit  their  great  assets  of  valor,  of  intelTect,  of  statesmanship,  of  culture, 
of  experience,  of  political  and  commercial  honor;  men  who,  indeed,  w-ere  by 
nature  and  in  the  strictest  sense  of  the  term  aristocrats  before  ever  they  were 
formally  ennobled  by  letters  patent.  So  long  as  the  leaders  in  the  land  base 
their  claim  to  lead  on  a  sense  of  responsibility  incurred  and  duty  to  be  done  there 
is  little  fear  that  they  will  find  themselves  bereft 'of  honor  and  support." 


XTrabe  IRotes- 


THE  BURT  MANUFACTURING  COMPANY,  of  Akron,  O.,  announces 
that  it  has  just  made  a  shipment  of  six  oil  filters  to  Stockholm,  Sweden;  five  to 
Buenos  Ayres,  Argentine  Republic,  and  six  to  Yokohama,  Japan. 

BRANCH  FUSE  BLOCKS.— The  H.  W.  Johns-Manville  Company,  New 
York,  describes  and  illustrates  its  "Noark"  branch  fuse  blocks,  for  220-volt 
"Noark"  fuses,  in  a  recently  issued  bulletin.  This  device  is  described  and  illus- 
trated on  another  page  of  this  issue. 

THE  MANSFIELD  ENGINEERING  COMPANY,  Mansfield,  O.,  is  making 
extensive  improvements  and  among  other  new  equipment,  the  Phoenix  Electric 
Company  is  supplying  a  large  generator.  A  25-ton  electrically-driven  crane  is 
to  be  installed. 

THE  CLEVELAND  ARMATURE  WORKS,  Cleveland,  O.,  will  move  into 
new  quarters  and  will  increase  their  general  repairing  facilities  by  the  instal- 
lation of  several  new  winding  lathes.  They  will  occupy  a  portion  of  the  shop 
vacated  by  the   Snyder-Hughes  Company. 

ROCK-CRUSHING  PLANTS. — Constructing  engineers  and  contractors  will 
be  interested  in  Catalogue  No.  5  of  the  AUis-Chalracrs  Company,  Chicago,  111., 
which  contains  illustrations  and  descriptions  of  rock  and  ore  crushing  plants. 
Much  information  on  the  general  subject  is  given. 

METERS. — The  line  of  direct-current  meters  and  shunts  manufactured  by 
the  Jewell  Instrument  Company,  Chicago,  is  described  and  illustrated  in  a  book- 
let issued  by  the  company.  These  meters  are  of  the  D'Arsonval  type,  and  possess 
many  features  of  construction  and  utility  which  commend  them  to  electrical 
people. 

THE  KNAPP  ELECTRIC  &  NOVELTY  COMPANY,  507  West  51st  Street, 


•New  York,  sustained  a  slight  loss  by  fire  the  latter  part  of  December.  This 
accident,  however,  will  not  seriously  impair  the  splendid  facilities  which  the 
C(jmpany  has  for  manufacturing  the  various  specialties  which  it  is  putting  on  the 
market. 

SALAMANUERITE  is  a  new  fireproof  construction  material  introduced  by  li. 
W.  Johns-Manville  Company,  of  Hartford,  Conn.  The  company  has  issued  a 
booklet  and  a  folder  in  regard  to  it  that  give  many  interesting  details  of  interest  to 
electrical  people.     The  booklet  contains  six  illustrations  and  can  be  obtained  on 

application. 

WATERTOWN  ENGINES. — The  extensive  use  of  Watertown  engines,  man- 
ufactured by  the  Watertown  Engine  Company,  Watertown,  N.  Y.,  is  shown  in  a 
p.iiiiphlet  just  issued  by  the  company,  giving  a  list  of  "references,"  i.  e.,  users  of 
Watertown  engines.  These  engines  are  found  everywhere  in  this  country  and  in 
many   foreign  countries. 

CROCKER-WHEELEK  MOTORS.— Bulletin  l\o.  29  of  the  Crocker-Wheeler 
Company  is  devoted  to  semi-  and  fully-enclosed  motors,  both  of  which  types  are 
illustrated  in  detail.  A  considerable  portion  of  the  Bulletin  is  occupied  by 
illustrations  of  applications  of  the  motors  to  machine  tools,  nineteen  such  appli- 
cations being  shown  by  excellent  engravings.  In  addition  the  motor  controller 
is  described  and  illustrated. 

CASE  ENGINES. — The  New  Britain  Machine  Company,  New  Britain,  Conn., 
has  just  issued  a  well-illustrated  catalogue  of  its  automatic  high-speed  engines. 
These  engines  are  made  in  the  pedestal  type,  throttle  hanger  type,  and  bracket 
type,  and  are  admirably  adapted  for  the  driving  of  electric  generators  of  small  and 
medium  outputs.  On  several  pages  are  shown  a  number  of  outfits  of  Case  en- 
gines direct-connected  to  various  makes  of  dynamos,  pumps,  fans,  etc. 

THE  BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y.,  which,  as  is  well 
known,  does  a  large  and  extensive  business  in  heating  and  ventilating  apparatus, 
has  just  issued  a  well-illustrated  booklet  describing  briefly  and  illustrating  its 
heating,  ventilating  and  drying  apparatus.  Among  the  illustrations  are  several  of 
large  school  buildings,  churches,  hospitals,  etc.,  heated  and  ventilated  by  this 
company's  fan  system.    The  illustrations  are  very  clear  and  artistically  executed. 

THE  FOSTORIA  BULB  &  BOTTLE  CO.,  of  Fostoria,  Ohio,  wishes  to 
correct  the  impression  that  its  plant  has  been  destroyed  by  fire  and  that  it  is 
not  in  a  position  to  furnish  inner  globes.  On  the  contrary,  its  production  of 
inner  globes  is  greatly  increased  and  it  is  in  a  position  to  take  the  best  possible 
care  of  all  business  that  comes  its  way.  Another  glass  factory  at  Fostoria,  Ohio, 
which  manufactured  outer  globes  and  shades  for  arc  lamps,  was  destroyed  by 
fire. 

SIIULTZ  CALENDAR.— The  Shultz  Belting  Company,  of  St.  Louis,  Mo.,  re- 
minds its  patrons  of  the  flight  of  time  by  issuing  a  handsome  illustrated  calendar 
for  1903.  Mr.  A.  B.  Laurence  New  York  manager  of  the  company  recently 
took  an  order  for  a  48-inch,  3-pIy  belt,  117  feet  long,  for  the  Stamford  Electric 
Light  Company,  Stamford,  Conn.  The  Shultz  Company  reports  doing  a  large 
business,  especially  with  foreign  countries.  It  built  a  new  factory  at  St.  Louis 
last  year. 

MICHIGAN  ELECTRIC  COMPANY'S  BANQUET.— The  second  annual  ban- 
quet tendered  by  the  Michigan  Electric  Company,  of  Detroit,  to  its  employees  was 
held  at  the  Hotel  Cadillac,  in  that  city,  Saturday,  January  3,  and  was  attended 
by  50  employees.  The  afi'air  evidenced  a  great  deal  of  good  feeling  between  the 
officers  and  employes.  After  the  banquet  the  party  witnessed  a  theatrical  per- 
formance. A  very  neat  menu  was  gotten  up  for  the  banquet  and  all  present 
had  a  very  enjoyable  time. 

THREAD  MILLING  MACHINE.— The  Pratt  &  Whitney  Company,  Hartford, 
Conn.,  in  an  artistically  gotten  up  pamphlet,  describes  and  illustrates  its  thread 
milling  machine,  which  is  designed  for  the  manufacture  of  precision  screws, 
worms,  lead  and  feed  screws,  spiral  gears  for  high-grade  machine  tools,  etc.  A 
very  complete  description  of  the  machine  accompanies  the  illustrations,  which 
are  of  high  artistic  merit,  and  altogether  the  subject  is  very  comprehensively 
covered.    Copies  of  this  pamphlet  can  be  had  on  application. 

THE  STOREY  MOTOR  &  ELECTRIC  COMPANY  reports  a  busy  season  in 
its  line  and  in  view  of  many  improvements  in  shop  details  and  the  broadening 
of  its  line  of  motors,  the  concern  expects  to  be  in  a  position  to  accommodate 
a  largely  increased  number  of  purchasers,  who,  it  would  seem,  find  the  Storey 
"variable  speed"  motors  quite  up  to  the  requirements  where  reference  is  had  to 
machine-tool  driving.  Mr.  Thos.  J.  Fay,  general  manager  of  the  Storey  Company, 
gives  his  personal  attention  to  motor  applications  to  lathes,  planers,  shapers,  etc., 
thus  saving  to  machine-tool  builders  much  trouble  and  annoyance. 

ROEBLING  CALENDAR.— Whatever  the  John  A.  Roebling's  Sons  Company 
undertakes  to  do  it  docs  well,  however  large  or  small  the  task  may  be.  The 
company  has  just  issued  a  calendar  for  1903  which  is  gotten  up  with  taste  and 
with  a  view  to  real  utility.  The  calendar  is  headed  with  a  half-tone  view  of  the 
cable  and  wire  work  on  the  new  East  River  bridge  at  New  York,  and  shows 
very  clearly  some  of  the  difficulties  in  carrying  out  the  great  project.  The  cal- 
endar itself  is  very  clear  and  is  not  subordinated  to  a  great  mass  of  advertising 
matter.  This  is  a  great  advantage.  Mr.  Henry  L.  Shippy,  treasurer  of  the  com- 
pany, in  presenting  the  calendar,  sends  with  it  a  very  neat  little  card  containing 
seasonable   greetings. 

SILICON  COPPER. — This  alloy  as  produced  by  the  Cowles  Electric  Smelting 
&  Aluminum  Company,  Lockport,  N.  Y.,  and  is  offered  to  foundrymen  as  a  most 
desirable  material  for  use  in  the  production  of  pure  copper  castings.  The  silicon, 
it  is  stated,  acts  upon  copper  in  almost  the  same  manner  as  phosphorus,  and  is 
more  active  in  clarifying,  refining,  hardening  and  strengthening  copper  and  its 
alloys.  It  is  put  up  in  ingots  weighing  about  14  pounds  each,  from  i  to  s'A 
pounds  of  the  metal  being  used  to  every  100  pounds  of  melted  copper.  The  re- 
sulting eastings,  it  is  stated,  are  clean,  solid  and  free  from  blow-holes,  swellings, 
etc.,  and  possess  strength  superior  to  those  made  by  other  processes.  Silicon- 
copper  is  available  as  well  in  the  manufacture  of  high-grade  castings  in  tin-bronze 
and  brass.  A  booklet  just  issued  by  the  company  gives  much  valuable  informa- 
tion about  this  metal,  the  advantages  of  which  should  be  looked  into  by  all 
interested. 
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I'NITI  1)   STAI  1  S    TATI-NIS    ISSl'l.I)   JANUAUV   (,.   loo.l. 
l(.'uiitlui.'lr(l  l>y    Win.    A.    Kotciibaiiiii,    rutrnt  Allornry,    140   Na»au   St.,  N.    Y,] 
7ir..1.|.>-     THol.t.KY  HARP;  I'.  J.  Cnnwcll  and  C.  C.  Wood.  Woodvllle,  Mom. 

A|<p.  filrd  I'Vli.  10,  igoj.     Dclaila. 
71?. 540.      niAPIlKACM   KOR   H ATT K R I KS ;    V.  A.  IVrkcr  nn.l  W.   I'.  Divine. 

riiiliiilrl|>liiii,  I'a.     App.  filrd  April  o.  igoj.     A  piMc  o(  l>akril  pnruiit  material 

U  cut  or  Knuiiid  down   to  o  thin  dlnphrnsm  in  which  •tmiglhrnlnK  rlb>  arc 

left. 
7i7.5?4.     MACIIINK   KOR   CLEANING.   STRAICIITKNINC.   AND   RKINSU- 

l.ATINT.  OI.D  WIRK:  V.  W.  Ilcnningcr.  Detroit.  Mich.    App.  filed  June  13. 

190J.     The  wire  i»  Ird  thruiiKh  a  innchine  which  cuts  or  KCMrifiet  the  old  in- 

lulalion.  which  U  afterwards  scraped  o(T  and  the  new  Insiiliilion  applied. 

717.583-  TROI.I.KY  rOI.K  AND  STAND  TIIKKKIOK;  W.  H.  Kilbourd, 
Greenfield,  Mass.  App.  filed  March  ij.  190J.  Means  for  preventing  the  up- 
ward movement  of  the  pole  in  case  the  trolley  leaves  the  wire. 

717.584-  MKTIIOD  OK  CONTROLLING  TJIE  SUPPLY  OF  ELECTRIC 
ENERGY  TO  TRANSLATING  DEVICES;  H.  W.  Leonard.  East  Orange. 
N.  J.  App.  filed  l-'cb.  6.  1807.  The  field  of  a  motor  is  supplied  from  a  main 
source  and  the  armature  with  a  variable  e.  m.  f.  controlled  by  a  second  source 
located  between  the  motor  armature  and  the  main  source,  to  vary  the  speed  of 
the  armature. 

717.607.  ELEriRODE  I-OR  STORAGE  BATTERIES;  L.  Paget,  New  York. 
N.  Y.  App.  filed  Sept.  8.  1899.  A  thin  corrugated  pl.ite  of  compressed  ar- 
borescent crystals  of  lead. 

717.608.  METHOD  OF  PREPARING  STORAGE  n.\TTERY  ELECTRODES; 
L.  Paget,  New  York.  N.  Y.  App.  filed  Oct.  19,  1899.  Process  of  making  a 
plate  consisting  in  pressing  finely  divided  lead  into  a  thin  corrugated  plate. 

717.609.  STORAGE  BATTERY  ELECTRODE;  L.  Paget,  New  York.  N.  Y. 
App.  filed  Jan.  10.  1900.  A  thin  lead  plate  having  on  each  side  successive  thin 
layers  compressed  to  the  density  of  sheet  lead. 

717.610-  STORAGE  BATTERY  AND  METHOD  OF  PREPARING  ELEC- 
TRODES THEREFOR;  L.  Paget.  New  York.  N.  Y.  App.  filed  Jan.  10. 
1900.  The  active  material  or  material  to  become  active,  consists  of  finely 
divided  lead  compressed  to  a  density  of  sheet  lead. 

717.656-  BRUSH  HOLDER;  W.  \V.  Beelcr,  Baltimore.  Md.  App.  filed  April 
36,  1902.     Details. 

717.67s-  SWITCH  TERMINAL;  G.  W.  Hart.  Hartford.  Conn.  App.  filed  June 
j6,    1902.     A  post  having  saw  cuts  in  opposite  sides,   into    which  plates  or 


717,772. — Signalling  System. 


17.77S. — Electric    Conducting  Cable. 


clips  arc  inserted  and  held  by  upsetting  the  metal  of  the   post  between  the 

cuts. 
7.724.     ELECTRIC    SWITCH;    W.    R.    Thompson.    Norwalk.    Conn.      App. 

filed  May  28,   1902.     Details. 
7.755-     AUTOMATIC   CONVERSATION-COUNTER    FOR    TELEPHONE 

EXCHANGE  SYSTEMS;  J.  H.  Meyer.   M.igdeburg.  Germany.     App.  filed 

March   28.  1901.      (See  page  124.) 

7.765.  WIRELESS  SIGNALING  SYSTEM;  H.  Shoemaker,  PhilaYielphia, 
Pa.,  and  G.  W.  Pickard,  Boston,  Mass.  App.  filed  June  22,  1901.  The  in- 
vention comprises  a  chemical  recording  device  controlled  by  the  received  im- 
pulses and  described  as  a  non-inductive  recording  circuit. 

7.766.  WIRELESS  SIGNALING  SYSTEM;  H.  Shoemaker,  Philadelphia, 
Pa.  App.  filed  Dec.  7,  iqoi.  The  relative  movement  of  the  elements  of  an 
electrostatic  receiver  is  communicated  to  microphonic  contacts  included  in  the 
recorder  circuit  to  amplify  the  received  impulses  by  calling  into  action  a 
local  source  of  energy. 

7.767.  MULTIPLEX  WIRELESS  SIGNALING  SYSTEM;  H.  Shoemaker, 
Philadelphia,  Pa.  App.  filed  Dec.  23,  1901.  Accomplished  by  the  synchro- 
nism of  commutators  at  each  station.  Each  transmitting  instrument  has  use 
of  the  radiating  conductor  in  a  certain  order  of  succession  and  at  the  same  in- 
stants the  associated  receiving  instrument  is  in  communication  with  the  re- 
ceiving conductor. 

-,768.  SYNCHRONIZER;  H.  Shoemaker,  Philadelphia,  Pa.  App.  filed  April 
25,  1902.  Commutating  devices  whereby  the  receiving  circuits  are  brought 
alternately  into  action  with  such  rapidity  that  each  receiver  is  independent 
of  the  others  and  selects  out  the  impulses  intended  for  it. 

7.769.  WIRELESS  SIGNALING  SYSTEM;  PL  Shoemaker,  Philadelphia,  Pa. 
App.  filed  May  12,  1902.  Means  for  shielding  the  wave  responsive  device 
from  the  influence  of  nearby  radiations,  comprising  a  metallic  case,  a  shielded 


eiiiinrcticiii  ihrmiiih  the  wiilla  u(  the  cak  and  a  plule  In  contact  with  u  ci.ii 

nrctinn,  formiiiii  a  ci'mlrnicr  with  (he  wall*  of  the  canlnit. 
•,770,     WIRELESS  SIGNALING  SYSTEM;  II.  Sh.«-maker.  Philadelphia.  P.. 

App.   filed  June   16,   igo*.     A  plurality  of  iienerutora,  an  iiilrrriipler  in   (In 

circuit  of  each  iienerntor.  and  mruni  for  controllinu  the  inlrrruptrr  to  remlrr 

the  Kenernliim  •iicceMivrly  ciprrulivr, 
.771.     SKiNAI.ING  SY.STEM;  II.  Shonimkrr.  Philadelphia.   I'a.     App,  filed 

Aug.  1.1.  igo2.     The  radiating  and  receivinR  condiiclori  of  u  wirelrna  nyatein 

arc  one-half  or  a  full  wave  length,  In  length,  and  are  entirely  inaulaled  froin 

the  earth. 
.772.     SIGNALING  SYSTEM;   H.   Shoemaker.  Philadelphia.   Pa.   A|.p.  file. I 

Aiigunt  19,  1902.     A  material  whone  conductivity  i»  altered  by  magiu-tiam  i^ 

auhject  In  a  iniignetic  field  varied  by  the  received  impuUea.     The  material  i.i 

incliiiled  in  the  liH:al  circuit. 
.77).     SIGNALING  SYSTEM;  H.  Shoemaker.  Philadelphia.   I'a.     App.  filed 

Aug.   ig,  IQ02.     The  rate  of  operation  of  the  tapper  in  a  wireleta  lyttem  1 

regulated  to  corrcapond  with  the  rate  of  aucceaaion  of  the  transmitted  wav. 

a  telephone  being  used  in  the  receiving  circuit  to  indicate  the  groupings  nt 

the  tapping*. 
.774.     OSCILLATOR;  H.  Shoemaker.  Philadelphia.  Pa.     App.  filed  Nov.  i<.. 

1902.     .\  portable  oscillator  comprising  a  freely  oscillating  circuit  including 

an  adjustable  condenser  whereby  the  wave  length  of  the  transmitted  energy 

may  be  varied  within  certain  limits. 
.776.     QUADRUPLEX      TELEGRAPH      SYSTEM;      J.    F.    Skirrow.    East 

Orange.  N.  J.     App.  filed  Nov.  8.  1901.    A  differentially  wound  double  acting 


7 1 7,966. — Telegraph  Transmitter. 

relay  having  two  separated  cores,  one  pair  of  adjoining  ends  of  which  form 
the  neutral  relay  and  the  other  pair  the  polarized  relay,  whereby  one  instru- 
ment will  serve  the  same  purpose  as  the  neutral  relay  and  the  independent 
polarized  relay  of  the  old  form. 

717,778.  ELECTRIC  CONDUCTING  CABLE;  R.  Spaulding,  New  York,  N.  Y. 
App.  filed  Feb.  5,  1902.    A  braided  core  and  an  insulating  covering. 

717,821.  TROLLEY  FOR  ELECTRIC  CARS;  W.  A.  Daggett,  Vineland,  N.  J. 
App.  filed  April  22,  1902.     Details  of  a  spring-mounted  harp. 

-17,895-  TELEPHONE  RECEIVER  HOLDER;  J.  B.  McClain,  Washington, 
Pa.     App.   filed   October  6,    1902.      (See  page  124.) 

717,918.  ELECTRICAL  REGULATOR;  C.  P.  Philbrick,  Wymore,  Neb.  App. 
filed  June  13,  1902.  The  fuel  supply  of  a  boiler  furnace  is  controlled  by  an 
electro-magnet  in  a  circuit  opened  and  closed  by  boiler  pressure. 

717,966.  TELEGRAPH  TRANSMITTER;  C.  T.  Bourk,  Lima,  Ohio.  App.  filed 
Jan.  26,  1 901.  A  device  for  beginners,  consisting  of  a  stylus  to  be  moved 
over  metallic  segments  in  a  tablet,  representing  the  signals  and  in  eircuit  with 
a  sounder. 

717,973-  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  W.  W.  Dean, 
Chicago,  111.     App.  filed  April  5,  1901.      (See  page  124.) 

717,978-  WIRELESS  SELECTIVE  SIGNALING  SYSTEM;  C.  D.  Ehrct, 
Rosemont,  Pa.  App.  filed  July  3,  1902.  A  method  of  cjclically  generating 
different  frequencies  and  cyclically  receiving  different  frequencies  to  repro- 
duce a  signal. 

718,024.  TROLLEY;  J.  T.  Rice,  Hot  Springs,  Ark.  App.  filed  March  20,  1902. 
Two  poles  controlled  by  a  single  spring. 

718,045-  ELECTRICAL  STORAGE  BATTERY;  H.  K.  P.  Barham,  Portsmouth, 
England.  App.  filed  Dec.  2,  1901.  Lead  strips  bent  into  zig-zag  fashion, 
having  absorbent  material  inserted  between  the  folds  and  an  intermediate 
portion  in  the  form  of  a  tray. 
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Fhe  Automobile  Show. 

The  magnitude  of  the  automobile  show  at  Madison  Square  Garden 
this  week,  and  the  great  attendance,  must  be  a  source  of  intense 
gratification  to  all  interested  in  the  art,  whatever  may  be  the  par- 
ticular branch  to  which  they  devote  attention.  There  is  no  denying 
that  gasolene  types  predominate  greatly  and  exhibit  marked  im- 
provement in  every  respect,  but  as  they  depend  in  no  small  degree  on 
electrical  accessories,  their  increasing  number  is  a  help  to  those 
branches ;  while  the  newer  form  of  combined  gasolene  and  electric 
machine  presents  many  hopeful  aspects.  It  does  not  seem  to  us 
that  steam  is  making  much  headway,  although  it  is  undeniably  a 
good  power  for  a  stifif  hill.  We  regard  the  general  outlook  for  elec- 
tricity as  still  excellent,  and  any  one  familiar  with  the  subject  cannot 
but  note  the  steady  improvement  in  vehicles  of  the  electrical  class, 
with  the  known  and  standard  appliances  now  available.  The  re- 
sources of  the  art  are  far  from  being  exhausted,  however,  and  as 
has  been  pointed  out  in  regard  to  steam  locomotives,  electricity  is 
virtually  beginning  where  steam  has  left  off,  having  in  most  respects 
completed  all  its  possible  cycles  of  improvement  in  the  matter  of 
transportation  on  land.  Be  this  as  it  may,  the  automobile  show  is 
most  encouraging  to  all  who  wish  to  see  the  horse  relieved  entirely 
from  work  within  city  limits,  where  its  presence  becomes  less  and 
less  desirable,  or  even  tolerable.  That  which  the  trolley  car  has 
done,  the  automobile  must  second  ;  and  if  electricity  can  play  as  large 
a  share  in  the  newer  art,  we  shall  be  fairly  well  satisfied. 


The  Berliner  Decision. 

The  decision  rendered  in  Boston  last  week  in  the  Berliner  case 
terminates  in  all  probability  a  cause  celebre  which,  within  and 
without  the  Patent  Office,  has  had  a  term  of  more  than  a  quarter 
of  a  century.  It  is  true  that  the  case  could  be  reopened  by  the 
United  States  Supreme  Court — either  by  accepting  a  certification  to 
its  jurisdiction  or  by  ordering  such  certification — but  as  the  Boston 
case  just  decided  appears  to  have  involved  only  a  determination 
of  facts  and  not  a  great  principle  in  law,  the  probability  of  such  an 
eventuality  is  very  remote.  Indeed,  one  might  well  believe  that  in 
view  of  the  short  remaining  life  of  the  patent,  rather  than  having  a 
desire  to  reopen  the  case,  the  Bell  Company  feels  an  immense  relief 
at  the  removal  of  the  burden  of  an  issue  which  has  entailed  enormous 
expense  with  no  return — at  least  in  recent  years— and  has  evoked 
intense  hostility  against  the  company.  The  history  of  the  Berliner 
patent  begins  with  an  application  filed  June  4,  1877,  the  application 
having  been  preceded  by  three  caveats  dated  respectively,  April  4, 
April  30  and  May  9,  of  the  same  year.  It  was  not  until  more  than 
fourteen  years  later,  namely  November  17,  1891,  that  the  patent  was 
issued.  During  this  long  delay  in  the  Patent  Office,  the  application 
was  constantly  the  subject  of  proceedings,  which  subsequently  gave 
rise  to  direct  charges  of  fraud  that  figured  very  largely  in  the  course 
of  the  litigation  just  closed.  The  issue  of  the  patent,  controlling  as 
it  did  the  entire  art  of  telephony  for  a  period  of  seventeen  years, 
naturally  produced  a  sensation,  and  force  of  public  opinion  led  the 
government  to  institute  in  February,  1893,  a  suit  for  its  annulment. 


Judge  Carpenter,  of  the  Circuit  Court,  sitting  in  Boston,  handed 
down  on  December  16,  1894,  a  decision  in  this  suit  invalidating  the 
patent  on  the  grounds  that  its  issue  from  the  Patent  Office  had  been 
dishonestly  delayed,  and  that  both  in  function  and  device   the  in- 
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vcntion  cuvcrcd  is  identical  with  that  described  in  iiiiotlicr  iMiciit 
issued  to  Herliner  m  1880.  Scventeeen  months  later— May  18,  i8(j5— 
this  dccisiun  was  reverted  by  the  Circuit  Court  of  Appeals,  the 
ufiiniuii  ill  tluN  iiistiince  liolding  tlint  the  delay  in  issue  must  be 
ascribed  to  the  I'atcnt  Oflicc  system;  that  110  proofs  of  gross  error 
or  fraud  were  shown,  and  that  in  the  absence  of  any  showing  of 
fraud  the  government  was  barred  from  contesting  the  valiilily  nf  the 
1S91  patent  on  the  grounds  of  its  identity  with  the  patent  of  1880. 
It  is  interesting  to  note  that  Judge  Colt,  wlio  wrote  the  opinion 
of  last  week,  concurred  in  the  above  decision.  Owing  to  the  im- 
portant (luestions  of  law  involved,  the  Supreme  Court  ordered  the 
issue  within  its  jurisdiction  and  on  May  10,  1897,  handed  down  a 
decision  susiainitiK  the  position  of  the  lower  court,  tlie  grounds 
taken  being  that  the  government  in  its  case  iiad  not  established  the 
existence  of  fraud;  that  the  patentee  could  not  be  held  respoii'-ible 
lor  dilatory  action  on  the  part  of  Patent  Oflicc  officials;  and  that  as 
to  the  1880  patent,  the  government  is  bound  by  the  decision  of  its 
l^atent  Oflice,  which  was  that  the  1880  and  i8gi  patents  cover  sep- 
arate inventions.  This  ended  the  government  case,  the  outcome  of 
which  was  predicted  from  the  start,  and  the  issue  was  left  in  prac- 
tically the  same  condition  as  when  the  p.ilcnt  was  granted  six 
years  before. 


Ill  the  mcaiitinie,  several  actions  charging  infringement  oi  the 
Berliner  patent  had  been  brought ;  these  were  finally  consolidated 
in  one  case  and  on  the  issues  involved,  Judge  Brown  handed  down 
an  opinion  February  27,  1891,  declaring  the  Berliner  patent  invalid. 
The  grounds  taken  were  that  Berliner  at  the  date  of  the  patent 
application  had  not  made  the  invention  covered  by  the  patent  as 
issued;  that  the  invention  in  the  patent  is  radically  different  from 
that  in  the  application,  the  transformation  having  been  made  after 
the  Edison  carbon  microphone  was  invented  and  described ;  that 
the  invention  described  in  the  1891  patent  is  identical  with  that  de- 
scribed in  the  patent  of  1880;  and  finally,  that  Edison  is  the  prior 
inventor  of  the  microphone.  The  case  then  came,  in  due  course,  be- 
fore the  United  States  Circuit  Court  of  Appeals  sitting  in  Boston. 
and  the  decision  of  last  Friday  marks  the  last  stage  of  the  celebrated 
litigation. 


This  final  opinion  is  the  most  interesting  of  any  that  has  been 
rendered  in  the  case,  for  it  not  only  goes  to  the  heart  of  the  matter 
by  considering  the  underlying  principles  of  the  microphone,  but 
also  treats  the  work  of  Hughes  in  great  detail.  As  will  be  seen  in 
the  summary  of  the  opinion  printed  elsewhere  in  this  issue,  the 
court  ignores  the  esoteric  theories  that  have  been  advanced  "to 
sustain  the  "constant-contact,  variable-pressure"  view  of  microphonic 
action,  and  ascribes  it  solely  to  a  loose  and  varying  contact.  We 
are  inclined  to  believe  that  this  verdict  from  a  non-scientific  tri- 
bunal will  stand  as  against  the  varying-infinitesimal-gas-film  theory, 
the  variable-molecules-in-contact  theory  and  the  varying-carbon- 
resistance  theory.  The  opinion  in  no  uncertain  terms  assigns  to 
Hughes  the  discovery  of  the  microphonic  principle  and  no  less  de- 
cidedly credits  the  invention  of  the  commercial  microphone  to  Edi- 
son. It  will  be  recalled  that  the  Edison  carbon  microphone  patents 
were  issued  May  3,  1892,  but  were  void  ab  initio  owing  to  the  ex- 
piration previous  to  their  grant  of  an  English  patent  on  the  same 
invention.  The  course  of  the  previous  litigation  had  appeared  to 
indicate  so  clearly  the  ultimate  fate  of  the  Berliner  patent  that  the 
eflfect  of  the  recent  decision  has  been  largely  discounted.  It  seems 
likely,  however,  to  strengthen  the  independent  movement  by  remov- 
ing a  doubt  which  has  had  some  influence  with  the  more  conser- 
vative class  of  capitalists. 


SiHBiiSliS  ON     I'HAMl.S    Dl     ALI  LNNA  IINl>-CukHeNT    GENCHAIDKS. 

A  few  years  ago  dynamos  were  of  such  relatively  sinali  diincn 
sions  and  power  that  when  enough  iron  was  employed  in  them  to 
meet  magnetic  rei|iiirrnients,  tiiry  were  generally  structurally  strong 
enough  to  resist  the  mechanical  forces  of  operation.  As  soon  as  the 
magneticnlly  satisfactory  structure  was  mounted  on  a  conveniently 
shajied  bed  plate  holding  the  bearing  pedestals,  the  machine  was 
ready  for  business.  Now,  however,  dynamos  arc  acrjuiring  such 
large  dimensions  that  some  of  them  arc  built  with  the  aid  of  transit 
instruments,  and  the  mechanical  structure  calls  for  special  engi- 
neering in  addition  to  the  electromagnetic  design.  The  modern  large 
dynamo  touclies  upon  the  work  of  the  bridge-builder  in  its  mechan 
ical  design,  as  well  as  on  the  work  of  the  electrical  engineer.  In 
other  words,  the  designing  electrical  engineer  has  to  study  the 
properties  and  principles  of  large  arched  structures.  The  article  on 
page  148  of  this  week's  issue,  by  Mr.  P.  J.  P'rencll,  deals  with  this 
question  of  mechanical  design  for  the  purpose  of  reducing  unneces- 
sary weight  and  cost  in  the  construction  of  large  machines. 


PAPP.RS   on   Tl-.l.EPHf:)NY    WITH  1  H H  AMtiRlCAN     INSTITUTE  OF  ELEC- 
TRICAL Engineers. 

It  1^  noteuiirthy  that  a  paper  on  telephony  as  applied  in  the  Bell 
>ystem  was  read  this  week  before  the  American  Institute  of  Electrical 
Engineers.  There  has  been  a  very  noticeable  and  regrettable  dearth 
of  such  papers  in  the  past,  and  it  is  to  be  hoped  that  the  new 
example  will  esablish  a  new  precedent  and  precept.  Telephony 
has  been  a  rapidly  growing  science  and  art,  and  to  stifle  its  technical 
aspirations  by  wilful  suppression  of  inleiligeiit  informatifm  is  to 
conimit  a  barbarous  anachronism.  The  day  has  long  gone  by  when 
the  scientific  facts  of  conmicrcial  enterprises  could  be  concealed. 
If  history  speaks  truthfully,  the  secret  of  the  compounding  of 
Greek-fire  was  kept  successfully  in  the  arsenal  at  Constantinople  by 
the  Moslem  sachems  for  six  hundred  years,  although  the  substance 
had  value  in  warfare  and  gave  an  appreciable  advantage  to  Mahom- 
medan  ships  in  naval  conflicts.  In  the  present  age  such  a  secret  could 
hardly  be  kept  for  six  weeks.  It  is  notorious  that  the  only  secret 
processes  that  can  be  safeguarded  are  those  capable  of  being  carried 
out  by  a  single  individual.  In  telephony  any  device  emplpyed  must 
necessarily  be  known  or  at  least  accessible  to  numerous  persons,  and 
the  essential  facts  about  such  devices  are,  therefore,  obtainable  when- 
ever sufficient  earnest  attention  is  directed  to  their  scrutiny. 


Many  of  the  problems  which  the  telephone  engineer  encounters  are 
akin  to  those  met  with  in  heavier  electrical  engineering,  and  the 
methods  and  experiences  of  the  engineer  who  directs  microamperes 
may  be  instructive  as  W'ell  as  interesting  to  him  who  directs  kilo- 
amperes.  Consequently  it  is  only  fair  that  the  technical  knowledge 
of  the  one  should  be  placed  at  the  disposition  of  the  other.  The 
telephonists  have  not  hesitated  to  employ  and  import  the  dynamos 
of  their  more  electrically  energetic  confreres,  and  in  nearly  every 
telephone  central  station  the  dynamo  reigns  supreme  in  the  basement 
or  power  room.  It  is  at  least  but  just  that  the  utilities  that  pecul- 
iarly pertain  to  telephony  should  be  equally  made  available  to  the 
power  engineers.  The  independent  telephone  men  realize  the  ad- 
vantages to  be  gained  by  the  dissemination  of  accurate  information, 
even  among  themselves.  They  convene,  read  papers  and  contribute 
articles  to  periodicals  with  manifest  mutual  satisfaction  and  support. 
The  great  advance  of  the  art  of  telephony  since  the  independent 
movement  has  gained  strength  undoubtedly  owes  much  to  this 
enlightened  policy.    Much  might  yet  be  gained  by  the  art  and  science- 
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of  telephony  if  all  the  votaries  acted  in  this  manner;  and  it  is  to  be 
hoped,  in  the  interests  of  civilization,  that  the  sphinx-like  reticence 
of  the  past  will  be  overshadowed  by  a  broader  future  policy. 


Patent  Office  Examiners. 

It  is  a  somewhat  singular  fact  that  notwithstanding  the  great 
output  of  our  technical  schools,  the  United  States  Patent  Office 
finds  difficulty  in  recruiting  its  corps  of  examiners.  As  raw  material, 
the  technical  graduate  is  pre-eminently  qualified  for  the  duties,  and 
the   entrance  examination   should   for  one   of   his   training   not   be 


fact  that  Mr.  Stillwell  makes  out  a  good  case,  even  while  admitting 
the  slackness  or  want  of  foresight  that  permitted  the  road  to  get 
stalled  in  such  a  terrible  and  punishing  manner.  The  management 
of  the  elevated  is  charged  at  all  times  with  a  very  grave  respon- 
sibility, and  in  view  of  the  direct  and  intense  suffering  that  can  be 
inflicted  on  the  community,  the  duty  to  the  public  cannot  be  dis- 
charged with  too  keen  and  sensitive  a  conscience. 


The  main  item  in  this  discussion,  for  us,  however,  is  the  relief  of 
the  electrical  apparatus  concerned,  from  the  obloquy  and  doubt  cast 
upon  it  during  the  recent  unfortunate  episodes.    As  we  said  before, 
viewed  with  trepidation.    It  is  true  that  as  a  life  career,  the  position      j^  j^  ^^^.  ^^^  ^^^^^  ^^  ^.^-^^  ^^  corporations,  but  rather  to  justify  them  if 


of  patent  examiner  holds  forth  no  particular  attractions,  but  as  a 
training  for  a  subsequent  career  in  other  walks,  it  offers  most  decided 
advantages.  Many  well-known  engineers  laid  the  foundation  of  their 
success  in  the  Patent  Office,  and  the  most  successful  recruits  to  the 
ranks  of  patent  attorneys  and  technical  experts  have  in  recent  years 
come  from  this  source.  It  happens  very  fortunately  that  the  night 
course  in  law  in  the  Columbian  University  offers  an  admirable 
opportunity  to  those  who  would  add  the  knowledge  necessary  to  fit 
for  the  legal  branch.  The  authorities  of  those  schools  which  keep 
on  the  lookout  for  openings  for  graduates  could  not  do  better  than 
investigate  this  avenue  in  the  interest  of  their  proteges. 


Excitation  of  Asynchronous  Generators  by  Condensers. 

On  page  log  of  last  week's  issue  we  published  an  article  on  this 
subject  by  Mr.  A.  S.  McAllister.  It  is  well  known  that  the  asyn- 
chronous induction  machine  requires  field  excitation  similar  to  that 
of  an  ordinary  alternator,  whether  the  machine  acts  as  a  motor  or 
as  a  generator.  The  field  excitation  is  nearly  in  quadrature  with  the 
working  current,  and  is  therefore  a  "wattless  current."  It  is  this 
relatively  large  wattless  current  of  excitation  that  constitutes  an 
objection  to  the  use  of  induction  motors.  Various  plans  have,  from 
time  to  time,  been  suggested   for  exciting  induction  motors  locally, 


the  facts  warrant.  In  this  instance  the  harm  done  to  the  electrical 
cause  was  deep  and  serious,  and  there  was  nothing  left  for  us  but 
to  rise  in  protest.  Not  only  have  we  heard  scores  of  New  York 
professional  and  business  men  criticize  the  system,  but  we  happen 
to  know  that  deprecatory  accounts  were  cabled  abroad,  likely,  and 
possibly  calculated,  to  do  costly  injury  to  electric  traction  as  an 
industry.  We  suppose  that  every  piece  of  electrical  apparatus 
made  is  susceptible  of  higher  perfection  than  is  now  afforded,  but 
it  must  be  a  matter  of  common  observation  to  every  one  of  our 
readers  living  in  New  York  or  visiting  the  city,  that  the  electrical 
apparatus  has  operated  most  admirably,  affording  intrinsically  greater 
pleasure  and  comfort  to  elevated  road  passengers  than  they  have 
known  in  a  decade.  Generators,  motors,  controllers,  multiple  unit 
details,  fuses,  lights  and  heaters  have  all  functioned  excellently 
well,  and  any  one  who  affirms  to  the  contrary  has  either  misunder- 
stood the  situation  or  has  been  misinformed.  There  have  been 
one  or  two  curious  stories  of  mishap  in  the  newspapers,  but  they 
have  had  an  obvious  explanation  as  to  the  trouble  •  for  all  familiar 
with  the  mechanism,  and  in  no  case  has  the  electrical  apparatus 
lieen  at  fault.  We  have  heard  some  complaint  of  the  "jerk"  on  the 
Sixth  Avenue  trains,  due  to  assumed  faulty  acceleration  or  .^harp 
arrest.  But  those  who  have  traveled  on  the  Third  line  and,  better  yet. 
the  Second  Avenue,  know  that  the  personal  equation  cuts  a  consider- 


so  as  to  obviate  the  necessity  of  supplying  them  with  wattless  cur 

rents,    and    thereby   to   increase    their   power-factor.      Nevertheless,      ^j^j^  figure,  and  that  when  once  the  knack  of  handling  the  control 

nearly  all  the  induction  motors  employed  up  to  this  date  have  no      gygtem  is  learned,  the  smoothness  of  motion  obtained  is  most  agree- 


able. At  the  worst,  the  fact  that  by  means  of  the  control  system  the 
time  of  an  ordinary  trip  of  forty  or  forty-five  minutes  can  have  a 
quarter  of  an  hour  saved  on  it,  would  condone  a  much  acuter  jerking 
than  anything  we  have,  ourselves,  felt  from  inexperienced  motormen. 
Besides,  there  is  for  the  road  the  economy  of  one  man,  and  the  system 
is  absolutely  automatic  in  throwing  off  current  at  critical  moments, 
should  such  occur. 


excitation  except  that  due  to  wattless  line  currents.  The  plan  out- 
lined in  the  article  referred  to  consists  in  connecting  condensers 
with  induction  machines  in  such  a  manner  that  the  condensers  will 
locally  and  automatically  cause  the  exciting  quadrature  currents 
to  flow,  and  thus  enable  the  machine  to  operate  without  line  ex- 
citation. The  broad  plan  was  suggested  some  years  ago  by  Leblanc, 
but  we  are  not  aware  that  it  has  been  practically  developed,  though 

recently  several  patents  involving  the  principle  have  been  issued  to  

Mr.  Charles  S.  Bradley.    The  details  of  auto-transformer  connection  \Ve  are  constrained  to  make  these  few  remarks  not  only  because 

with  machine  and  condenser,  in  the  article,  of  last  week,  appear  to  of  the  palpable  injustice  done  electricity  in  the  incident,  but  because 
constitute  an  improvement  over  the  Leblanc  fundamental  arrange-  ^t  no  distant  date  another  great  electrical  equipment  will  be  working 
ment.  There  can  be  no  doubt  that  if  alternators  could  be  con-  tor  transportation  purposes  in  the  Subway.  The  public  need  have 
structed  as  cheaply  and  conveniently  in  the  asynchronous  as  in  the  ,^0  fear  about  electricity  there,  provided  it  be  given  a  fair  show 
synchronous  type,  there  would  be  simplicity  of  parallel  operation  ^nd  fair  play,  as  in  other  notable  spheres  of  action  where  it  has 
in  favor  of  the  former,  since  no  particular  skill  would  be  required  to  demonstrated  its  splendid  utility,  availability,  flexibility  and  safety, 
throw  two  generators  or  motors  in  parallel.  Considerable  care  is  After  all,  the  complaints  against  electricity  simmer  down  to  such 
required  in  connecting  two  large  synchronous  machines  together,  so      trivialities  that  even  our  passing  discussion  treats  them  above  their 


as  not  to  throw  them  out  of  step. 


Manhattan  Elevated  Apparatus. 

In  connection  with  our  recent  discussion  of  experiences  on  the 
Manhattan  Elevated  road  since  electric  traction  was  adopted  there, 
we  published  last  week,  as  our  readers  will  have  noted,  a  very  inter- 
esting and  able  letter  from  Mr.  Stilhvell,  written  in  general  defence 
of  the  management,  and  advancing  some  figures  as  to  the  remarkable 
traffic  done  on  the  road,  in  spite  of  all  drawbacks  and  delays,  since 
the  electric  service   went  into  operation.     There  is  no  denying  the 


real  merit.  The  electrical  multiple  unit  system  has  not  been  the 
direct  or  indirect  cause  of  any  accident  or  delay.  It  is  a  complete 
and  undeniable  success,  and  vindicates  the  judgment  of  engineers 
like  Mr.  Stillwell,  who  staked  a  high  professional  reputation  on  its 
adoption,  as  against  the  locomotive  method.  There  is  absolutely 
no  warrant  for  the  idea  that  parts  of  the  contacts  have  stuck  through 
fusing  or  freezing,  so  that  the  current  could  not  be  shut  off;  and  the 
experiences  we  have  quoted  from  Chicago,  Boston  and  the  .Mbany 
&  Hudson  show  that  the  third  rail  is  even  at  this  early  stage  a 
feasible,  workable  contact  device  of  very  wide  application. 


I^f. 
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Tdccraph    Lines  Alonjj  UailroaJs. 

Jllilgc   Kiiki>;iliKk  HI  llu-  I  iiittil  Sl.ili-i  CiiiiiU  Iciiiii  lui   llic  Dis 
trict  of  New  Jersey,  Iuih  huiulcd  down  a  decision  innking  iieiinnnciit 
the    itijunctioi)    rc.slraining   tlie    I'ennsylvania    Railroad    from    iiitcr- 
fcriiiK  willi  llic  lines  of  the  Western  Union  aloiij{  ilic  Pennsylvania 
right  uf  way.    lie  said : 

"Two  suits  have  been  hroiight  in  this  court,  the  one  at  law  to 
condemn  lands  of  the  defendant  company  suflicicnt  for  the  con- 
struction, maintenance  and  operation  of  the  telegraph  lines  of  the 
complainant  under  provisions  of  the  act  of  iHbb;  and  the  other  in 
equity  to  restrain  the  defendant  from  intcrferiiiK  with  the  telegraph 
lines  of  complainant  now  erected  upon  and  along  defendant's  right 
of  way  until  the  question  of  the  complainant's  right  to  condemn  the 
said  lands  upon  the  payment  of  compensation  has  been  determined 
by  the  court.  It  appears  by  the  record  that  the  complainant  company 
has  maintained  its  telegraph  poles  and  lines  upon  the  right  of  way 
used  by  the  defendant  for  more  than  40  years,  and  that  on  Scptemher 
20,  1881.  an  agreement  was  entered  into  between  the  complainant 
and  defendant  companies  for  twenty  years  for  the  rent  therein 
reserved,  by  which  the  defendant  granted  complainant  a  right  to 
place,  maintain  and  use  upon  the  right  of  way  of  the  Pennsylvania 
Railroad  Company  and  the  roads  owned,  operated  or  leased  by  a 
single  line  of  telegraph  poles,  and  to  maintain  thereon  such  wires  as 
the  telegraph  company  might  from  time  to  time  elect. 

"The  agreement  also  contained  a  provision  that  if  no  new  agree- 
ment were  made  the  telegraph  company  should,  at  the  termination 
of  the  contract,  or  at  any  time  thereafter,  upon  receiving  written 
notice  from  the  railroad  company,  remove  within  six  months  its 
poles  and  wires,  and  leave  the  property  of  the  railroad  in  good 
condition  and  free  from  encumberance ;  and  if  not  so  removed,  the 
railroad  company  was  to  have  the  privilege  to  remove  them  at  the 
expense  of  the  telegraph  company.  In  accordance  with  this  pro- 
vision the  railroad  company  on  May  15  gave  notice  to  the  telegraph 
company  that  it  must  remove  its  poles  and  wires  on  or  before 
December  i. 

"The  bill  recites  that  the  wires  strung  on  the  defendant's  right 
of  way  are  part  of  a  main  trunk  line  used  in  the  interchange  of 
communication  between  people  dwelling  in  different  States  of  the 
Union :  that  their  destruction  would  seriously  interfere  with  such 
communication;  that  the  lines  have  been  erected  at  great  cost,  and 
that  their  worth  in  the  present  condition  is  in  the  neighborhood  of 
$350,000;  and  that  if  the  wires  should  be  removed  from  the  poles 
and  the  poles  cut  down,  their  value  would  be  less  than  $50,000.  Upon 
this  statement  of  facts  the  complainant  asked  that  the  defendant 
company  be  restrained  from  removing  its  poles  and  wires  until  the 
right  of  condemnation  could  be  heard  and  determined  and  the  court 
granted  a  rule  to  show  cause  why  such  preliminary  injunction  should 
not  issue  according  to  the  prayer  of  the  said  bill,  which  said  rule 
now'  comes  to  be  heard. 

"Upon  the  case  now  presented,  Congress  in  1866  enacted  that  any 
telegraph  company  shall  have  the  right  to  construct,  maintain  and 
operate  telegraph  lines  over  and  along  any  of  the  military  or  post 
roads  of  the  United  States,  but  such  lines  of  telegraph  shall  be  so 
constructed  and  maintained  as  not  to  interfere  with  the  ordinary 
travel  on  such  roads.  That  act  provided  that  any  telegraph  company 
before  exercising  the  powers  or  privileges  conferred  by  the  act 
should  file  with  the  Postmaster  General  its  written  acceptance  of 
the  restrictions  and  obligations  required  by  the  act.  This  act,  the 
bill  alleges,  was  accepted  by  the  complainant  company,  which  has 
conducted  its  business  in  accordance  therewith.  All  railroads  of 
the  United  States  are  by  law  declared  to  be  post  roads  (revised 
statute)  and  the  right  of  way  of  the  defendant  companies  thereby 
becomes  subject  to  the  provisions  of  the  act  of  1866. 

"The  latter  question  has  not  received  judicial  interpretation  by  the 
court  of  last  resort,  but  the  statute  of  July,  1866,  as  applicable  to 
post  roads,  has  several  times  been  before  the  courts  for  their  con- 
struction. It  has  been  held  that  because  of  this  law  one  company 
having  exclusive  privileges  under  the  State  law  cannot  prohibit  the 
erection  of  the  telegraph  lines  of  another  company  on  the  post  roads 
of  the  United  States,  where  such  other  companies  have  accepted 
the  provisions  of  the  act  of  1866,  when  those  in  control  of  such 
roads  had  given  their  assent.  It  has  been  decided  that  no  railroad 
company  owning  a  post  road  of  the  United  States,  over  which  inter- 
state commerce  is  carried  on,  can  bind  itself  by  agreement  to  exclude 


imm  lis  loudway  liny  telr|{raph  company,  incurpuraled  under  the 
law  of  a  Stale,  which  accepts  the  provision  uf  the  act  and  does  not 
interfere  with  the  ordinary  travel  of  the  road. 

"If  »  State  cannot,  by  legislative  enactment,  prohibit  a  foreign 
corporation  which  had  complied  with  the  act  from  erecting  its 
poles  and  wires  over  a  po.st  road  belonging  to  a  railroad  company 
which  has  given  its  assent  thereto;  and  if  a  railroad  company  canncjt 
by  agreement  with  one  telegraph  company  bind  itself  to  exclude 
aiKJthcr  telegraph  company  from  the  use  of  its  right  of  way  because 
it  is  a  post  road,  how  can  a  railroad  company  (being  a  post  road^ 
nullify  the  act  by  arbitrarily  refusing  to  grant  them  a  right  which 
the  law  confers?  Surely  if  the  railroad  company  cannot  bind  itself 
liy  agreement  to  exclude  the  telegraph  company  it  cannot  do  so 
.irbitrarily. 

"If  the  act  gave  a  tclegr.iph  company  the  right  to  erect  its  poles 
upon  post  roads,  it  prohibited  the  owners  of  such  roads  from  doing 
anything  which  might  be  hostile  to  the  object  contemplated  by  Con- 
gress and  render  its  acts  ineffectual.  The  suit  of  Postal  Telegraph 
against  Oregon  Short  Line  to  condemn  a  right  of  way  has  been 
passed  upon  by  the  court  of  last  resort  and  is  therefore  binding  upon 
this  court.  The  decision  held  that  the  right  of  condemnation  existed 
and  the  court  proceeded  to  assess  damages. 

"Mnough  has  been  said  to  show  that  the  contention  of  the  com- 
plainant of  its  right  to  condemn  is-  not  without  force.  The  only 
(|ueslion  now  before  the  court  upon  the  return  of  this  rule  is  whether 
the  defendant  shall  be  enjoined,  pending  the  determination  of  the 
(omplainant's  right  to  condemn,  from  interfering  with  the  status 
(|tio  and  doing  to  the  complainant  an  injury  which  may  be  irreparable. 
It  is  not  necessary  that  the  court  should  determine  that  the  com- 
plainant is  entitled  to  a  final  award  in  its  favor ;  it  is  enough  that 
ihc  case  presented  seems  sufficiently  meritorious  to  warrant  the  court 
in  preserving  the  status  quo  until  the  real  merits  of  the  controversy 
have  been  finally  determined. 

"To  grant  the  injunction  asked  for  in  this  case  would  result  in 
irreparable  injury  to  no  one,  while  the  refusal  to  do  so,  from  which 
there  would  be  no  appeal,  would  result  in  the  destruction  of  com- 
plainant's property,  for  which  they  would  receive  no  compensation. 

"If  the  right  of  condemnation  exists,  complainants  should  not  be 
subjected  to  that  loss  while  exercising  it.  The  defendants  say  they 
have  entered  into  a  new  contract  with  another  telegraph  company, 
and  that  there  is  not  sufficient  room  on  their  right  of  way  to  permit 
of  the  maintenance  and  operation  of  the  lines  of  more  than  one 
telegraph  company.  This  question  ought,  I  think,  for  the  reasons 
above  given,  to  await  the  final  determination  of  the  court.  To 
compel  the  complainant  to  vacate  the  premises  would  entail  a  great 
destruction  in  value  of  property,  without  compensatory  benefit  to 
any  one. 

"In  view-  of  the  facts  presented,  and  for  the  reasons  above  stated, 
I  have  decided  to  make  permanent  this  injunction.  In  this  way 
the  defendants  will  have  an  opportunity  to  appeal  to  the  next  term 
of  the  Circuit  Court  of  Appeals ;  while  should  the  rule  be  dis- 
charged the  complainant  would  have  no  appeal  and  the  injury  to  its 
property  would  have  been  accomplished  before  the  case  had  been 
properly  considered." 

As  an  offset  to  this  decision.  Judge  Buffington,  in  the  United 
States  Circuit  Court  at  Pittsburg,  has  handed  down  a  decision  re- 
fusing to  grant  the  Western  Union  petition  for  condemnation  pro- 
ceedings to  condemn  a  right  of  way  along  the  lines  of  the  Pennsyl- 
vania Railroad.    The  Kirkpatrick  decision  is  to  be  appealed  at  once. 


Municipal  Ownership  and  Public   Franchises. 

Under  the  auspices  of  the  Committee  on  City  Affairs  of  the  Reform 
Club  of  New  York  City,  the  convention  on  municipal  ownership 
and  public  franchises  will  be  held  at  the  rooms  of  the  club  on  Fifth 
Avenue  on  a  Thursday  and  Friday  toward  the  end  of  February. 
The  exact  date  cannot  be  fixed  until  word  is  received  from  English 
administrators  who  have  been  invited  to  attend.  Addresses  are 
already  promised  by  Mr.  Robert  P.  Porter  on  "The  Recent  History 
of  Municipalization  in  Europe"  ;  by  the  staff  of  the  School  of  Com- 
merce of  New  York  on  "The  Recent  History  of  the  Municipalization 
in  the  States";  by  Frederick  Howe,  of  Cleveland,  on  "Taxation  of 
Franchise  Values."  and  by  Lieutenant  James  B.  Cahoon  on  "Muni- 
cipal Ownership  of  Gas  and  Electric  Lighting  Plants."  A  number  of 
other  addresses  will  be  announced  later. 


January  24,  1903. 
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Water  Power  on  the  Winooski. 


By  Alton  D.  Adams. 

IT  is  a  rugged  spot.  During  uncounted  ages  the  soft  hand  of 
the  Winooski,  armed  with  cutting  points  of  sand  and  gravel, 
has  gradually  carved  a  narrow  gorge  100  feet  deep  in  the  solid 
rock  that  forms  its  bed.  In  the  center  of  this  gorge  is  a  great 
monolith  that  divides  the  waters.  A  few  rods  below  this  monument 
to  the  untrained  forces  of  nature  is  a  narrow,  single-track  railway 
bridge,  over  which  express  trains  pass  to  and  from  Burlington,  Vt. 
If  a  train  ever  goes  through  that  slender  trestle — well,  the  water  100 
feet  below  is  shallow,  but  the  bottom  is  hard.  Some  ten  years 
ago  Dr.  W.  S.  Vincent,  the  pioneer  in  electrical  enterprises  at  Bur- 
lington, Vt.,  saw  the  value  of  this  site  for  a  power  station  and 
secured  the  entire  water  privilege.  The  foresight  required  for 
this  move  at  a  time  when  electrical  supply  from  water  power  was  a 
thing  of  questionable  expediency  has  recently  had  a  full  reward,  for 
Dr.  Vincent  has  sold  the  entire  holdings  of  his  company  to  cap- 
italists  of    I'hihuk'lphia    at    a    handsome   advance   on    their    original 


•jpcratc  the  entire  light  and  power  system  of  the  Vermont  Electric 
Company,  and  in  all  this  time  steam  has  been  used  only  two  days 
because  of  lack  of  water.  The  dam  and  power  house  set  the  river 
water  back  three  miles,  thus  giving  fair  storage  capacity.  At  times 
of  moderate  flow  there  is  2,500  hp  available  in  the  electric  station. 
This  water  power  and  the  electric  station  are  about  three  miles 
from  the  business  center  of  Burlington,  and  in  view  of  future  ex- 
tensions the  company  has  recently  acquired  another  water  power 
of  about  equal  capacity  a  few  miles  further  upstream  on  the  Winooski. 
.'\t  the  electric  station  the  full  head  of  water  is  31  feet,  and  it  is 
utilized  by  four  horizontal  turbine  wheels  having  an  aggregate 
capacity  of  2,200  hp  at  130  r.p.m.  Three  of  the  wheels  are  of  the 
Hunt  make,  one  being  rated  at  350  and  two  at  635  hp  each.  The 
fourth  wheel  is  of  the  Hercules  pattern  and  is  rated  at  680  hp.  AH 
the  turbines  are  located  on  the  lower  floor  of  the  station  and  are 
connected  by  belts  and  clutch  pulleys  with  the  main  shaft  on  the 
upper  floor.  This  shaft  is  7  inches  in  diameter,  no  feet  long 
and  extends  the  entire  length  of  the  station,  operating  at  225  r.p.m. 
Regulation  for  constant  speed  is  had  with  a  Lombard  and  a  Schenck 
water  wheel  governor.    At  one  end  nf  tliis  shaft  and  directly  mounted 


Genkkal  View  ok  Water  Power  Electric  Pl.\nt  at  Burlington,  Vt. 


cost.  Meantime  the  late  V'ermont  election  has  made  Dr.  Vincent  a 
member  of  the  State  Legislature,  and,  having  demonstrated  the  value 
of  water,  it  is  now  thought  that  the  Doctor  will  help  residents  of  the 
Green  Mountain  State  to  the  benefits  of  a  stronger  liquid,  and  thus 
fill  a  long-felt  and  depressing  want. 

An  electric  power  station  across  a  river,  in  a  river,  and,  if  the 
sensations  produced  by  a  descent  to  the  wheel  level  are  to  be  believed, 
under  a  river.  This  is  the  situation  in  which  electric  power'  is 
generated  for  the  city  of  Burlington.  The  structure  which  occupies 
the  entire  cross  section  of  the  gorge  between  one  main  bank  and 
the  rocky  island  is  at  once  a  dam  and  a  power  station.  Rising  from 
bedrock  in  the  river,  no  feet  long  between  the  banks,  and  60  feet 
wide,  the  station  forms  a  rigid  mass  of  masonry.  The  wall  on  the 
upstream  side  of  the  station  takes  the  pressure  of  33  feet  of  water, 
and  this  water  after  flowing  through  the  station  by  way  of  the 
wheels  flows  out  on  the  down-stream  side. 

Across  that  half  of  the  river  not  occupied  by  the  power  station 
there  is  a  timber  crib  dam  filled  with  stone  and  based  on  solid  rock. 
This  crib  dam  is  100  feet  long  and  25  feet  high.  The  water  power 
afforded  by  these  structures   has  been    in   use  during  ten    years   to 


on  it  by  clutch  is  a  500-kw  General  Electric  three-phase  generator 
of  32  poles,  which  operates  at  225  r.p.m.,  60  cycles  and  2,300  volts. 
At  the  other  extreme  end  of  this  shaft  is  direct-coupled  by  clutch  a 
Mcintosh  &  Seymour,  single-cylinder  engine,  rated  at  500  hp,  with 
100  pounds  steam  pressure.  The  remaining  dynamos  are  connected 
at  intervals  along  the  shaft  by  belts  and  clutches.  Two  of  these 
dynamos  are  of  Westinghouse  make,  each  having  a  capacity  of 
about  200  kw,  and  operating  at  2,300  volts,  60  cycles  and  450  r.p.m. 
These  Westinghouse  dynamos  are  three-phase  and  have  16  poles  each. 
The  remaining  dynamo  equipment  is  made  up  of  si.x  series  arc 
machines  with  an  aggregate  capacity  of  360  2,000-cp  arc  lamps.  Five 
of  these  arc  dynamos  are  of  the  Brush  make,  four  having  a  capacity 
of  65  lamps  each,  and  one  of  45  lamps.  The  remaining  arc  dynamo  is 
a  55-lighter  of  the  Thomson-Houston  make. 

On  the  river  bank  adjoining  the  water  power  station  is  an  exten- 
sion which  contains  the  boiler  plant  and  also  storage,  supply  and 
repair  rooms.  Four  horizontal  return  tubular  boilers  rated  at  150  hp 
each,  with  loo  pounds  gauge  pressure,  make  up  the  plant.  These 
boilers  and  the  engine  above  mentioned  are  retained  simply  for 
use  in  case  of  accident  to  the  water  power  equipment,  as  the  flow 
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of  w;ittT  is  ample  to  carry  the  load  at  all  limes  of  year.  Service  from 
the  statir>n  is  continued  during  the  entire  24  hours  daily,  it  being  the 
practice  to  disconnect  any  one  of  the  water  wheels  or  dynamos  froni 
the  main  shaft  by  means  of  the  clutches  when  they  arc  not  required. 
This  electric  plant  is  about  one-half  mile  from  the  public  hifihway 
leading  to  Ruriington  and  the  pole  line  between  the  plant  and  the 
highway  passes  over  a  private  way.  All  of  the  electric  light  and 
power  service  in  Burlington  is  derived  from  this  water  power  plant 
and  the  distribution  lines  are  all  run  directly  therefrom.  Besides 
the  series  arc  circuits,  the  pole  line  from  the  water  power  plant  to 
the  b\isineu  ci-nter  of  Rurlington  carries  nine  No.  o  wires  for  the 
.nlternatinR  service.  These  nine  wires  form  three  three  phase  circuits. 
One  of  these  circuits  is  devoted  exclusively  to  the  stipply  of  indue 
tion  motors  and  the  other  two  circuits  to  r<inimcrcial  lifthtinR.  All 
three  circuits  operate  at  2,300  volts 

.'\s  may  he  seen  from  the  foregoing,  no  sub  station  is  employed 
at  Hurlington  The  lighling  load  of  the  system  includes  about  200 
street  and  40  comnu-rcial  arcs  all  of  2,000  nominal  candle-power. 
Commercial  lighting  includes  about  15,000  incandescent  lamps. 
Owing  to  the  nxKlcralc  rates  at  which  electric  power  is  sold,  the 
motor  load  of  the  Rurlington  system  is  relatively  large,  aggregating 
550  hp  in  motors,  which  range  from  one  to  50  hp  each  in  capacity. 
.MI  motors  are  of  the  three-phase  induction  type  and  operate  at  220 
volts.  Nearly  all  of  the  incandescent  lamps  are  connected 
through  meters.  The  Philadelphia  interests  which  have  recently 
acquired  the  electric  system  at  Burlington  are  also  owners  of  the 
gas  plant  there,  so  that  the  two  arc  operated  in  harmony. 

Rurlington,  the  largest  city  in  Vermont,  should  be  especially  in- 
teresting to  electrical  interests.  The  new  water  power  to  be  devel- 
oped higher  up  on  the  Winooski  will  ultimately  involve  a  large 
amoimt  of  electrical  equipment.  In  contrast  with  general  electrical 
supply,  the  street  railway  facilities  of  the  city  are  in  a  comparatively 
undeveloped  state.  At  present  the  electric  railway  is  of  only  mod- 
erate extent,  mostly  single  track,  and  its  equipment  from  power 
station  to  rolling  stock  is  such  as  will  require  extensive  renewals 
and  additions  at  no  distant  day. 

These  facts  have  been  collected  through  the  courtesy  of  Dr.  Walter 
S.  \'incent.  the  ncstor  of  the  electric  lighting  and  telephone  service 
in  Burlington. 


Electricity  on   Canals. 


Governor  Odell.  of  New  York  State,  in  his  annual  message  to 
the  State  Legislature,  discussing  plans  for  improving  the 
Erie  Canal,  says:  "Suggestions  have  been  made,  and  it  is  only 
fair  that  they  should  be  presented  to  you,  that  if  the  canal  were 
enlarged  to  a  nine-foot  level  and  by  the  use  of  the  water  powers 
of  the  State  and  by  the  introduction  of  electric  motors  that  not  only 
the  .same  object  could  be  accomplished,  but  that  sufficient  revenue 
could  be  derived  from  the  sale  of  power  to  almost  maintain  the  canal. 
The  cost  of  electric  equipment  and  providing  water  power  would 
be  much  less  than  under  the  thousand-ton  plan,  and  perhaps  would 
accomplish  the  same  results  If  this  be  feasible  I  am  sure  that  all 
who  are  interested  in  the  welfare  of  the  canals  would  be  glad  to 
give  it  consideration.  If  this  plan  should  be  adopted,  the  canal 
could  be  constructed  within  two  or  three  years  and  the  constant 
withdrawal  of  commerce  could  be  checked  much  more  rapidly 
than  under  the  thousand-ton  barge  plan,  and  it  could  be  provided  for 
under  the  present  constitution.  The  former  would  require  an 
amendment."  The  Governor  has  recommended  the  abolition  of  the 
State  tax  on  franchises  granted  to  corporations. 


St.  Louis  Exposition  Rules. 


The  rules  to  which  exhibitors,  concessionaires  and  state  and 
foreign  governments  must  conform  in  the  erection  and  maintenance 
of  structures  on  the  St.  Louis  Exposition  grounds  have  received 
the  final  approval  of  all  authorities  concerned.  The  rules  govern 
the  erection  of  buildings  and  structures  on  the  exposition  grounds 
other  than  those  erected  by  the  Louisiana  Purchase  Exposition 
Company ;  the  treatment  of  the  grounds  around  buildings ;  sewer 
connections :  water  supply ;  plumbing ;  gas  supply ;  fire  protection 
by  the  high-pressure  water  system  ;  supply  of  electricity ;  supply  of 
steam  :  supply  of  compressed  air,  and  the  disposal  of  garbage. 


Stress  on  1-raincs  of  AltcrnatiiiK  Current  Generators. 

I!V    1',  J.    FttENtLL. 

EVERYONE  dealing  with  electrical  apparatus  has  doubtless 
noted  that  certain  parts  of  alternating-current  generators  have 
considerable  weight,  especially  the  stationary  parts  of  gen 
craters  of  the  rotating  lield  type.  These  arc  in  the  most  cases  of 
very  heavy  construction,  and  ilic  amount  of  material  actually  needed 
to  resist  the  external  forces  might  be  reduced  in  many  cases  to  half 
of  its  actual  value.  This  means,  of  course,  less  cost  for  building  and 
for  the  transportation  of  the  machine.  The  following  investigation  of 
this  subject  may  be  of  interest  to  those  who  arc  not  familiar  with 
till-  calculation  of  stresses.  As  the  theories  arc  of  a  general  nature 
they  can  be  applied  to  any  kind  of  stationary  frames.  That  is,  they 
can,  with  good  judgment,  be  used  as  well  for  alternating  as  for 
direct-current  machines. 

Suppose  a  curved  beam  having  an  invariable  cross-section  is 
under  the  action  of  balanced  forces.  These  forces  can  be  divided 
into  one  force  normal  to  the  cross-section,  and  another  in  the  same 
plane  as  the  section,  and  one  moment  of  force. 

The  influence  of  the  force  in  the  plane  of  the  section  or,  as  we 
may  call  it,  the  shearing  force,  can  be  neglected  in  comparison 
with  the  stress  due  to  normal  force  and  moment. 

In  Fig.  I  N  is  the  normal  force,  positive  when  positive  with  re- 
spect to  tension  and  negative  with  respect  to  compression.  M  is  the 
moment  of  force,  positive  when  turning  clockwise  and  negative 
when  turning  counter-clockwise. 

Let  t>  and  />'  be  two  cross-sections  of  the  beam  infinitesimally 
close  to  another.  These  intersect  the  neutral  line  (the  stress  here  is 
O)  of  the  section  in  the  points  O  and  O'.  The  planes  />  and  />'  ex- 
tended intersect  each  other  at  a  straigght  line  in  c.  This  is  the 
central  axis  of  the  beam,  r  is  the  radius  for  the  neutral  line  of 
section,  CO  and  y^^OP  is  the  distance  from  the  neutral  line  to  the 
points  P  and  P'. 

Under  the  influence  of  the  normal  force  A^  (pos'tive),  the  beam 
is  deformed  as  follows  :  The  plane  />'  turns  relative  p  with  C  as  an 
axis  to  a  new  position  />".    See  the  dotted  narrow  line  in  Fig.  i. 

In  addition  to  the  force  A^  is  the  moment  of  force  M  (positive). 
This  acts  to  decrease  the  radius  of  the  neutral  line.  Hence  the  new 
central  axis  for  the  beam  is  at  Ci,  instead  of  C.  The  final  deforma- 
tion is  indicated  by  dotted  lines. 

The  theoretically  derived  formula  for  the  stress  in  the  section  is, 
if  /'  =  area  of  cross-section,  and  "  ;=  stress  per  square  inch  of 
section. 


^=^''  + 


M 


+ 


r  P  ^  r  +  y 


My 
3 


whence        ?  =  |    ''         -     (//' 
•  r  +  y 

The  value  of  the  stress  can  be  found  for  any  part  of  the  sectioH 
by  means  of  this  formula,  if  the  external  force  and  moment,  the 
radius  of  the  neutral  line,  the  area  of  section  and  the  quantity  / 
are  given.  This  quantity  /  differ  very  little  from,  the  moment  of  in- 
ertia for  the  section.  For  rectangular  and  circular  sections  the  dif- 
ference can  be  calculated  mathematically,  and  is  if  /i  =  height  of 

cross-section,  /=  moment  of  inertia  less  than  i.oi  /  for    -    larger 

// 

than  4. 

Hence  wc  can  with  a  slight  approximation  introduce  the  moment 
nf  inertia  /  in  the  formula  instead  of  /.  The  neutral  line  for  the 
beam  is  in  this  case  the  same  as  the  line  through  the  centre  of  grav- 
ity of  the  section ;  therefore,  the  radius  r  is  the  radius  to  the  centre 
line  of  gravity. 

^1  =  max.  distance  from  centre  of  gravity  to  outside  fibre. 
e^  =  max.  distance  from  centre  of  gravity  to  inside  fibre. 
Substituting  y  for  e    and  ^.,  in  the  formula  we  get  the  value  of 
maximum  fibre  stress,  or 

N     .       .1/      ,        /•  Me 


/s  = 


+ 


;-  P 


r+e 


(f) 


This  formula  can  be  applied  when  figuring  the  stress  due  to 
weight  and   unbalanced   magnetic   pull. 

For  figuring  the  stress  due  to  equally  distributed  magnetic  pull, 
the  frame  is  to  be  considered  as  a  ring  of  uniform  section,  the  prob- 
lem being  of  the  same  nature  as  in  the  case  of  a  cylinder  with  out- 
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side  pressure,  except  that  instead  of  having  a  normal  pressure  out- 
side wc  have  a  normal  tension  inside  the  ring. 

The  magnetic  pull  can  be  considered  as  distributed  because  of 
the  large  number  of  poles  of  alternators.  This  cannot  be  done,  of 
course,  in  the  case  of  direct-current  generators. 

Let  /  =  tension  per  square  inch  on  the  inside  diameter  of  the  ring; 
az=r  —  e^;  b=^r-^e^,  then  the  formula  is 


A 


t  a- 


C'  +  '-'l) 


Substituting  for  the  outside  fibre  stress,  x=b,  and  for  the  inside 
fibre  stress,  x  =  a.  then  the  outside  fibre  stress  is 

^'    -  ~  '-7  6^  -  a'  ^^) 

and  the  inside  fibre  stress  is 

,  .^a'  +  y.jd' 

/•     = F^a^^  (.^> 

Since   we   now  have  all  necessary  formulas   for  our  calculation, 
they  will  be  applied  to  an  actual  example. 

For  this  purpose   we  will   select  a   frame   for  an  alternating-cur- 
rent generator  of  the  rotating  field  type.     The  generator  is  of  ordi- 
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FIG6.    1    TO  5. — ILLUSTK.\TI.\G    STRESSES   ON    GENERATOR    FRAMES. 

nary  size  and  appearance.  The  frame  has  a  horizontal  split,  as 
shown  in  Fig.  2.    Following  are  the  data ; 

Rating,  500  kw ;  diameter  inside  lamination,  84.5  inches;  outside 
diameter  of  frame,  120  inches;  width  of  lamination,  i6j4  inches; 
width  of  frame,  24  inches. 

The  cross-section  of  the  frame  is  shown  in  Fig.  3.  This  figure 
also  shows  the  method  of  finding  the  moment  of  inertia  of  the 
section  and  the  centre  of  gravity.  The  method  is  well  i<nown,  and 
does  not  need  any  explanation.  The  area  of  section  multiplied  by 
the  polygon  area  gives  the  moment  of  inertia ;  and  the  intersection 
between  the  first  and  the  final  side  in  the  polygon  gives  the  position 
of  the  centre  of  gravity. 

Area  of  cross-section,  95.64  square  inches. 

Area  of  polygon,  17.38  square  inches. 

Moment  of  inertia  =  /  =  95.64  X  17.38=  1662  inches. 

Max.  fibre  distance  outside  frame  =:<'i  =  5.58  inches. 

Max.  fibre  distance  inside  frame  =  ^^  =  —  5-92.  inches. 

Radius  of  center  of  gravity  =  r  =  54.42  inches. 

Span  of  upper  frame  part  :=  2^7  =:  116  inches   (see  Fig.  2). 

Span  of  lower  frame  part  =:  2//^  =  136  (see  Fig.  2). 

If  g  is  the  centre  of  gravity  of  one  quadrant  of  the  frame,  includ- 
ing the  weight  of  frame,  laminations,  winding,  etc.,  the  distance 
from  g  to  the  vertical  centre  line  for  the  frame  is  G  =  32.i  inches, 
and  the  same  for  the  upper  and  lower  quadrant. 

We  will  first  consider  the  stress  of  the  upper  part,  due  to  weight 
of  fr  me,  laminations,  windinof,  etc. 


Weight  of  frame,  upper  part  =  6,300  pounds. 

Total    weight  of  upper   part  =:  10,000   pounds. 

Reactions  at  split  =  5,000  pounds. 

The  maximum  stress  is,  of  course,  at  the  top  of  the  frame 

Moment  M  =  — 5,000    (H  —  G)  =5,000   (58  —  32.1). 
M  =  —  129,500  pound-inches. 

Normal  force  AT  =  O 

Using  formula  (i)  we  get 

/s'  =  —  420  pounds  per  square  inch  for  outside  fibre  stress, 
and 

/s  '  = -f  492  pounds  per  square  inch  for  inside  fibre  stress. 

The  stress  of  the  upper  part  due  to  unbalanced  magnetic  pull, 
with  the  rotating  part  1-32  inch  out  of  centre  it  7,500  pounds. 

We  will  suppose  that  the  rotating  part  is  1-32  inch  out  of  centre 
in  a  vertical  direction  upward  and  that  the  total  magnetic  attraction 
between  the  field,  and  the  armature  is  unchanged,  the  distribution 
only  being  different.  That  is  to  say,  the  increase  of  magnetic  at- 
traction at  the  upper  half  of  the  generator  is  equal  to  the  decrease  at 
tlie  lower  half.  Hence  the  unbalanced  magnetic  pull  is  equally  di- 
vided between  the  upper  and  lower  part.  The  unbalanced  magnetic 
pull  for  upper  part  equals  3,750  pounds. 

The  distribution  of  the  pull  around  the  frame  can  be  figured 
mathematically,  but  as  it  would  take  considerable  space  and  is  not 
necessary  for  determining  the  stress,  some  close  assumptions  will 
be  made  instead.  The  pull  is  zero  at  the  split  and  reaches  its  maxi- 
mum at  the  top  of  the  frame.  Therefore  we  may  consider  the  mag- 
netic pull  as  a  triangularly  distributed  load  on  the  frame.  This  is 
diagrammatically  shown  in  Fig.  5,  the  load  being  projected  on  the 
diameter  of  the  frame. 

The  moment  for  the  top  section  is 

Normal  force  N  =  0  (appr.) 

/u'  =  —  235  pounds  per  square  inch  for  outside  fibre  stress. 

/u"=  -\-  276  pounds  per  square  inch  for  inside  fibre  stress. 

Next  will  be  taken  up  the  stress  due  to  equally  distributed  mag- 
netic pull.  The  generator  has  32  poles  and  a  magnetic  pull  per  pole 
of  2,640  pounds.    The  total  magnetic  pull  is  84,480  pounds,  and  the 
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pressure  per  square  inch  of  armature  diameter  = 

=  I9-25. 
The  laminations   16.5   inches  wide,  and  the  pressure  per  square 

inch  of  frame  diameter  is  19.25  X  -       =16.8. 
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Using  formulas  (2)  and  (3)  we  get 

/t '  =  —  54  pounds  per  square  inch  for  outside  fibre  stress. 
/["=:  —  75  pounds  per  square  inch  for  inside  fibre  stress. 

The  total  fibre  stress  for  the  upper  part  of  the  frame  for  the  top 
'  section  is 

f  =  —  709  pounds  per  square  inch  for  outside  fibre  stress. 

/■"  =  -\-  (ygz  pounds  per  square  inch  for  inside  fibre  stress. 

Outside  there  is  compression,  inside  tension. 

The  total  weight  of  the  lower  frame  part  is  11,620  pounds,  and 
the  total  stress  is 

/'=-[-  1,087  pounds  per  square  inch  outside  fibre  stress. 

/■"  =  —  1,413  pounds  per  square  inch  inside  fibre  stress. 

The  outside  is  under  tension  and  the  inside  under  compression. 

It  is  apparent  that  there  is  considerable  waste  of  material  in  this 
frame.  For  comparison  is  given  the  stress  of  another  frame  of 
which  the  section  is  shown  in  Fig.  4 

Rating,  300  kw,  36  poles ;  diameter  inside  lamination,  87  inches ; 
outside  diameter  of  frame,  117  inches;  area  of  section,  36.38  square 
inches;  moment  of  inertia,  612  inches. 

Unbalanced  magnetic  pull,  4,500  pounds  total;  balanced  pull,  1,500 
pounds  per  pole. 

2// =  2//j  =  105  inches.   G  =  3i.8 

c^  =6.35;  ^^  =  5.65. 

The  weight  of  the  upper  part  is  3,800  pounds,  and  the  total  stress 

^=:  —  875  pounds  per  square  inch  outside. 

/■nr-i-703  pounds  per  square  inch  inside. 

The  weight  of  the  lower  part  is  4,200  pounds  and  the  total  stress 

^=-f-77i  pounds  per  square  inch  for  outside  fibre. 

f  =  —  951  pounds  per  square  inch  for  inside  fibre. 

The  stress  is  very  low,  even  in  this  frame,  but  it  is  better  de- 
signed, because  we  have  approximately  the  same  stress  in  the  upper 
and  lower  frame  parts. 
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Ihc  l-.volution  ot  the  Modern    leleplioiie  SyMcm. 

Hv  L.  A.  LiNBSKv. 

Tl  l.lll'llONI-;  syslcnis,  altlioiiuli  of  comparatively  recent  origin, 
have  been  the  subject  ot  numerous  patents  and  designs,  each 
system  having  .some  feature  or  features  different  from  any 
■thcr.  As  a  consequence,  at  this  stage  of  their  development,  we  rarely 
tind  two  large  excliangcs  constructed  in  exactly  the  same  manner, 
sonuthinK  being  learned  from  each  installation  that  causes  the  next 
to  be  changed  in  some  particular  detail. 

The  prime  idea  in  a  telephone  switchboard,  wliich  is  essentially 
the  greater  part  of  the  system  being  to  connect  and  disconnect  any 
one  line  with  any  other  line  at  will  in  as  short  a  lime  and  at  as  small 
an  expense  as  possible,  many  devices  have  been  used  to  accomplish 
this  end,  each  sacrificing,  one  or  the  other  or  both,  the  time  and 
expense  element  to  a  certain  extent,  in  order  to  reach  some  par- 
ticular end  or  to  avoid  some  particular  obstacle.  Some  engineers 
have  used  electro-mechanical  apparatus,  and  while  the  remarkable 
simplicity  on  the  part  of  the  subscriber  by  which  any  desired  number 
may  be  called,  incident  to  the  best  of  these  systems,  is  a  great 
tribute  to  their  skill,  they  have  yet  problems  to  solve  before  the 
automatic  exchange  can  displace  the  "Hello  Girl."  Although  some 
of  the  automatic  systems  give  excellent  service  in  places  suited  to 
their  respective  capacities,  they  still  lack  some  of  the  good  features 
that  demand  the  human  element  at  the  central  office ;  and  while  sub- 
scribers using  the  best  of  these  make  their  own  "busy"  test,  do  their 
own  connecting  and  ringing,  and  have  no  operator  to  complain  to 
of  slowness  of  service,  to  ask  the  time  of  day,  or  to  bother  with 
numerous  other  questions  which  the  shrewd  operator  soon  learns 
to  answer  with  an  assumed  air  of  pleasure,  the  great  majority  of 
systems  use  the  familiar  "Central  Operator,"  who  is  supposed  to  be 
always  ready  to  comply  with  the  wishes  of  the  subscribers  by  giving 
the  location  of  fires,  the  results  of  elections  and  to  act  as  a  general 
"Bureau  of  Information." 

The  manual  systems  necessarily  divide  themselves  into  two  dis- 
tinct classes— the  trunking  or  transfer  system  as  it  is  sometimes 
called,  and  the  multiple  system.  Either  of  these  may  be  used  in 
connection  with  the  magneto  type,  local  battery  or  common  battery 
system  of  transmission,  or  with  the  various  combinations  of  these. 

The  object  in  any  system  is  to  provide  means  by  which  the  sub- 
scriber may  call  the  attention  of  the  operator,  inform  her  of  the 
number  wanted  and  give  her  some  means  of  knowing  when  the 
conversation  has  ended,  and  whether  another  connection  is  wanted 
or  the  line  is  to  be  left  idle,  and  the  degree  of  success  attained  by 
any  system  is  measured  by  the  simplicity  and  ease  with  which  these 
functions  are  performed. 

The  means  employed  to  get  the  attention  of  the  operator  have 
been  (a)  the  call  wire,  with  which  it  is  necessary  for  the  subscriber 
to  operate  a  switch  which  will  connect  his  talking  circuit  with  that 
of  the  operator;  (b)  the  magneto  system,  with  which  it  is  necessary 
to  operate  a  small  generator  supplied  at  each  station,  which  is  con- 
nected to  some  electro-magnetic  device,  usually  a  drop,  or  with  a  relay 
in  connection  with  a  miniature  incandescent  lamp  or  small  secondary 
electro-mechanical  device  which  may  be  placed  directly  in  front 
of  the  operator,  thereby  economizing  switchboard  space,  which  will 
be  seen  to  be  very  valuable  in  large  switchboards;  (c)  the  automatic 
signalling  systems,  with  which  it  is  only  necessary  to  lift  the  receiver 
from  its  support,  which  operates  a  switch  allowing  the  current  to 
flow  through  the  drop  or  relay  at  the  central  office,  thereby  actuating 
the  lamp  or  other  secondary  device.  In  connection  with  these 
secondary  signals  in  which  the  primary  part  of  the  signal  is  not  within 
reach  of  the  operator,  it  becomes  necessary  to  restore  this  to  its 
normal  condition  or  disconnect  it  temporarily  from  the  line. 

In  magneto  systems  the  called  subscribers'  bell  is  usually  rung 
by  the  calling  subscriber,  but  in  other  systems  it  is  rung  by  the 
operator,  who  has  one  or  more  ringing  keys  connected  to  each  pair 
of  cords,  these  keys  being  connected  to  a  small  alternating-current 
generator.  In  such  cases  it  becomes  necessary  for  the  operator  to 
know  when  the  called  subscriber  answers,  and  the  apparatus  which 
gives  the  operator  this  information  also  serves  to  indicate  the  fact 
when  the  conversation  has  ended.  This  signal  is  known  as  the 
clearing-out  or  disconnect  signal,  and  is  very  similarly  transmitted 
to  the  calling  signal ;  that  is,  by  speaking  over  the  call  wire,  ringing 
the  magneto,  or  replacing  the  receiver. 

Returning  to  our  subdivision  into  trunking  and  multiple  systems, 
in  the  transfer  system  it  is  necessary  for  an  operator  receiving  a  call 


lu  tian.->fci  It  tu  the  trunkmi;  ui  "U"  operator  handling  the  called 
lumibcr  unlc!i!i  Ihis  number  li.ippctis  to  be  within  reach  of  the 
'•Iterator  receiving  the  call,  known  as  the  "A"  operator.  It  is  evident 
thai  this  rc(|uircs  an  average  of  nearly  twice  the  time  rc(|uired  if 
the  ".\"  operator  could,  in  all  cases,  reach  the  called  number.  These 
trunking  operaturs  are  placed  at  every  third  operator's  position 
throughout  the  entire  board  and  have  a  number  of  trunks  tu  each 
"A"  operator's  position  which  she  can  connect  with  any  line  coming 
into  one  "A"  operator's  position  on  cither  side  of  hers;  thus  any 
number  may  be  connected  to  any  other  number.  Two  great  disad- 
vantages in  this  system  are  the  necessarily  slow  service  and  the 
employment  of  fifty  per  cent,  more  operators  and  a  larger  switch- 
board than  would  be  required  could  the  "A"  operators  reach  any 
number  in  the  system.  The  limit  to  the  number  of  subscribers  that 
can  be  handled  in  one  of  these  boards  is  reached  when  the  "B"  oper- 
ators have  no  more  room  within  their  reach  for  trunks,  though  I 
have  never  heard  of  this  limit  being  reached. 

In  the  multiple  system  every  number  is  multiplied  or  multipled 
so  that  one  terminal  of  the  line  comes  within  reach  of  each  operator. 
We  can,  therefore,  dispense  with  the  "B"  operators,  except  in  case 
of  two  or  more  exchanges  in  one  system,  in  which  event  the  "B" 
operators  handle  the  business  between  different  exchanges  in  a  very 
similar  manner  to  which  the  "B"  operators  handle  it  between  different 
"A"  operators'  positions  in  the  trunking  system.  The  trunking 
business  is  divided  into  outgoing  and  incoming;  that  is,  all  calls 
originating  in  an  exchange  are  known  as  outgoing  at  that  exchange 
and  as  incoming  at  the  exchange  in  which  the  called  subscriber's 
line  is  located.  The  outgoing  trunks  are  multipled  throughout 
the  board,  while  the  other  end  of  these  same  trunks,  known  as  in- 
coming, terminate  in  plugs  at  the  "B"  operator's  position  at  the 
second  exchange.  She  can  thus  reach  any  subscriber  in  that  exchange 
by  inserting  these  plugs  into  the  corresponding  multiple  jack. 

It  is  in  this  way  that  any  one  of  the  seventy-five  thousand  sub- 
scribers in  New  York  City  and  its  immediate  vicinity  can  be  con- 
nected with  any  other  in  less  than  ten  seconds.  In  any  one  of  these 
exchanges  the  greater  part  of  the  business  will  be  handled  wholly 
within  this  exchange,  since  the  exchange  will  necessarily  contain  all 
the  telephones  in  this  portion  of  the  city,  and  by  being  handled  by 
the  operator  receiving  the  call,  the  time  and  expense  is  reduced  to  a 
minimum,  and  it  takes  no  longer  for  a  subscriber  in  one  exchange 
to  reach  a  subscriber  in  another  than  it  takes  to  reach  a  subscriber 
in  the  same  exchange  using  the  trunking  system.  The  number  of 
subscribers  that  can  be  handled  in  an  exchange  of  this  kind  is 
limited  to  the  number  of  multiple  jacks  that  can  be  placed  within 
reach  of  an  operator,  which,  with  the  most  favorable  conditions,  is 
not  less  than  twenty-four  thousand ;  and  this  is  one  of  a  number  of 
units  composing  a  system,  so  it  is  difficult  to  imagine  the  exact  limit 
in  numbers  of  subscribers  that  can  be  successfully  handled  in  one 
system  of  this  kind. 

It  is  evident  from  the  foregoing  that  the  multiple  system  is  the  ideal 
one  for  exchanges  having  more  than  a  few  hundred  subscribers,  and 
w-e  will  now  consider  the  different  methods  of  the  transmission  of 
speech.  Since  the  magneto  transmitter  which  was  first  used  gives 
such  inferior  results  as  compared  to  the  battery  transmitters,  the 
only  types  we  have  to  consider  are  the  local  battery,  in  which  a 
battery  of  one  or  more  cells  is  placed  at  each  telephone,  and  the 
common  battery,  in  which  the  battery  consists  of  a  number  of  cells 
at  the  central  office  which  are  common  to  all  telephones,  hence  the 
name.  In  the  local  battery  system,  since  the  work  required  of  the 
battery  is  intermittent  and  during  only  a  small  per  cent,  of  the  time^ 
the  batteries  used  are,  with  very  few  exceptions,  of  the  open-circuit 
type;  unfortunately,  there  is  not  yet  a  battery  of  this  class  known 
that  will  not  polarize  in  a  short  time,  which  means  that  it  has  tem- 
porarily exhausted  itself  and  must  rest  for  aw^hile  before  it  is  as 
efficient  as  it  was  at  the  beginning  of  its  work.  This  answers  very 
well  for  telephones  that  are  not  used  many  times  each  day,  but  evi- 
dently serves  a  poor  purpose  where  the  telephone  is  used  almost  con- 
tinually, as  is  the  case  with  those  in  large  business  houses.  Besides 
this  disadvantage,  it  requires  a  great  deal  of  time  and  expense  to 
visit  periodically  the  stations  and  replenish  the  parts  of  the  batteries 
as  necessity  demands,  in  addition  to  the  liability  of  the  jars  getting 
broken  and  spilling  the  solution  of  walls,  floors,  etc..  the  solution 
used  in  some  cells  being  very  destructive. 

The  common  battery  system,  while  possessing  none  of  these  dis- 
advantages, is  more  economical  to  install,  and  can  be  kept  in  con- 
dition at  a  very  small  expense  compared  to  the  numerous  batteries- 
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used  in  the  other  system ;  and  since  current  from  storage  batteries 
is  cheaper  than  current  from  any  kind  of  primary  batteries,  lamps 
may  be  used  for  signals  which  operate  noiselessly  and  occupy  a 
small  amount  of  switchboard  space.  Another  point  in  its  favor  is 
its  ready  adaptation  to  automatic  signalling,  as  all  signals  can  be 
transmitted  by  simply  removing  the  receiver  from  its  support  or 
replacing  it. 

Taking  all  the  above  in  consideration,  the  common  battery,  lamp 
signal,  multiple  system  is  evidently  best  suited  for  large  systems,  in 
which  conclusion  experience  bears  us  out;  and  the  different  detailed 
constructions  of  these  are  more  or  less  perfect  inasmuch  as  they  per- 
form the  required  duties  with  simple,  durable  and  inexpensive 
apparatus. 


Results  With  the  Third  Rail  in  Boston. 


Since  June  16,  1901,  the  date  of  starting,  the  elevated  tracks  of 
the  Boston  Elevated  Railway  have  been  in  continuous  operation 
without  material  interruption.  The  total  length  of  the  elevated 
railway  line  is  6.644  miles  and  the  length  of  second  main  track 
6.468  miles,  making  the  entire  length  of  main  track  13. 112  miles,  to 
which  must  be  added  2.431  miles  of  sidings  and  switches,  so  that  the 
elevated  structure  carries  15,543  miles  of  track.  Over  this  entire 
length  of  track  cars  are  operated  exclusively  from  a  third  rail 
mounted  at  one  side  of  the  traction  rails.  The  famous  Boston 
subway,  owned  by  the  city  but  leased  and  operated  by  the  railway 
company,  connects  two  points  on  the  elevated  structure,  one  being 
at  the  North  Union  Station  and  the  other  at  Pleasant  Street.  The 
length  of  this  subway  connection  is  only  1.201  miles,  but  it  has  proved 
to  be  an  element  of  some  trouble  in  the  operation  of  the  system 
owing  to  its  curves  and  grades.  At  this  point  it  may  be  stated  . 
that  the  cars  which  operate  on  the  elevated  tracks  and  on  their  con- 
necting link  through  the  subway  never  pass  to  the  surface  tracks, 
but  simply  swing  back  and  forth  between  Sullivan  Square  at  one 
end  of  the  elevated  structure  and  Dudley  Street  at  the  other  end,  or 
else  cover  a  part  of  this  run  and  also  that  part  of  the  elevated  track 
known  as  the  Atlantic  Avenue  loop.  The  round  trip  between 
Sullivan  Square  and  Dudley  Street,  which  includes  a  passage  through 
the  subway  in  each  direction,  represents  a  run  of  10.077  miles.  The 
sum  of  curves  made  on  this  round  trip  run  amounts  to  9.43  complete 
circles.  The  Atlantic  Avenue  loop  represents  3.96  complete  circles 
.per  round  trip,  making  the  complete  number  in  the  system  over  which 
the  elevated  cars  pass  1339.  On  the  combined  elevated  and  subway 
system  used  by  the  elevated  cars  there  are  ten  grades  of  5  per 
cent,  each,  and  the  subway  contains  one  grade  of  8  per  cent.  Over 
the  system  thus  outlined  trains  of  three  cars  each  are  operated 
during  the  greater  part  of  each  day,  and  trains  of  four  cars  each 
during  rush  hours.  Each  car  is  equipped  with  two  motors  of  150  hp 
each,  giving  a  motor  capacity  of  900  hp  on  three-car  trains  and 
1,200  hp  on  four-car  trains.  Two  contact  shoes  of  cast  iron  carried 
by  each  car  press  on  the  top  of  the  third  rail  and  conduct  the  current 
for  its  motors.  One  of  these  contact  shoes  is  mounted  on  a  wooden 
fixture  secured  to  each  truck,  and  this  gives  rise  to  some  delay  while 
the  fixture  is  being  detached,  when  it  is  necessary  to  change  trucks. 
For  this  reason  the  fixtures  carrying  the  contact  shoes  on  new  cars 
will  probably  be  attached  to  the  under  side  of  the  car  body.  Until 
recently  the  cast-iron  contact  shoes  have  been  held  down  on  the  top 
of  the  third  rails  simply  by  their  own  weight,  which  is  only  a  few 
pounds  for  each  shoe.  Now,  however,  springs  have  been  applied  to 
hold  down  many  of  the  contact  shoes,  but  these  springs  do  not  seem 
to  admit  of  any  very  accurate  adjustment  of  the  pressure  between 
shoe  and  rail. 

As  far  as  can  be  learned,  there  appears  to  be  no  trouble  caused 
by  any  failure  on  the  part  of  contact  shoes  to  maintain  good  elec- 
trical connection  with  the  rails  while  trains  are  in  motion.  These 
three  and  four-car  trains  arc  each  operated  by  a  single  motorman 
located  at  the  forward  end  of  the  first  car  of  each  train,  so  that 
electrical  connections  in  the  form  of  cables  must  pass  from  car  to 
car  in  order  to  control  the  motors. 

Owing  to  the  grades  and  curves  mentioned  above  the  most  fre- 
quent source  of  trouble  in  the  operation  of  the  elevated  trains  is  the 
breaking  of  the  coupling  pins  or  links  that  hold  the  cars  together. 
The  short  radii  of  some  curves  on  the  subway  and  elevated  line  is 
made  apparent  by  the  fact  that  it  has  been  found  necessary  to  give 
the  adjustable  lattice  iron  gates  that  extend  from  car  to  car  at  their 
ends  a  width  that  varies  from  10  inches  to  5  feet  10  inches  in  extreme 


positions.  The  perfection  of  control  exercised  by  the  motorman  over 
all  the  cars  of  a  train  is  well  illustrated  by  the  fact  that  frequently 
when  the  mechanical  coupling  between  two  cars  of  a  train  parts, 
the  train  will  continue  its  run  past  several  stations,  including  as  many 
stops  and  starts,  without  breaking  the  electrical  cables  that  pass 
from  car  to  car,  and  even  before  it  is  discovered  that  the  train  is 
mechanically  in  two  parts. 

The  absence  of  any   serious  trouble  from  short  circuits  between 
the   third   and   traction   rails  on   the   elevated    structure   and   in   the 
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FIG.    I. — END  ELEVATION   OF  CONTACT  SHOE,   LINK   AND  PINS. 

subway  seems  to  be  due  in  large  measure  to  the  fact  that  the  third 
rail  is  used  mainly  as  a  trolley  wire  rather  than  as  a  feeder.  In 
other  words,  the  third  rail  is  divided  into  sections  of  moderate 
length  and  several  independent  feeders  are  laid  to  each  section  from 
the  power  station.  If  a  heavy  short  circuit  occurs  at  any  point 
between  the  third  and  traction  rails,  the  circuit-breaker  of  the 
nearest  feeder  connecting  with  that  section  of  the  third  rail  opens. 
This  increases  the  resistance  through  which  current  passing  to  the 
short  circuit  must  fiow  and  thus  tends  to  reduce  that  current.  If 
the  short  circuit  has  so  low  a  resistance  that  the  other  feeders  con- 
nected to  that  particular    section   of  third    rail    are   in   turn   over- 


FIG.  2. — SIDE  ELEVATION   AND  PLAN  OF  CONTACT  SHOF.. 

loaded,  their  circuit-breakers  also  act  and  the  section  is  eniirely 
disconnected  from  the  generating  machinery.  Owing  to  the  use 
of  the  third  rail  for  contact  purposes  merely,  its  weight  and  re- 
sistance as  a  conductor  are  of  minor  importance,  and  a  light  rail 
only  is  necessary.  The  matter  of  rails  divided  into  sections,  each  of 
which  thus  has  its  own  feeders,  has  the  further  advantage  that  when 
repairs  of  any  sort  on  the  third  rail  are  necessary  the  section  in- 
volved may  be  quickly  disconnected  from  and  reconnected  with 
the  source  of  power.  In  the  nineteen  months  during  which  the 
third  rail  has  been  in  use  only  two  persons  have  lost  their  lives  by 


ELECTRICAL     WORLD     anu     ENGINEER. 


Vol.  XI. I,  No   4, 


conlutl  wall  It,  racli  oi  llicsc  |)cr!iiiii!i  ln-iiig  fiiiiiloycd  by  llic  1.11I 
wity,  aiitl  liulli  of  tlirM-  di-ailiH  uc«:urrr(l  (luring  the  firNt  inoiilli  ui 
operation. 

The  third  rail  i>  inoiiiitcd  in  at)  upright  posiium  ut  one  side  of 
the  traciiiiii  rail!,  uiul  at  an  elevation  suitable  for  contact  witli  tin- 
<:a>t-iroii  shoes  on  the  curs.  Each  siioe  is  so  inotinted  011  its 
wooden  lixtiire  thai  it  has  some  vertical  motion  to  correspond  wiili 
changes  in  the  relative  elevation  of  the  third  rail  and  the  traction 
rails.  Electrical  ctmncction  between  the  cast  iron  shoe  and  the 
wires  on  the  car  that  e.xtcnd  to  the  controllers  and  motors  is  made 
by  means  of  a  short  llexible  cable,  and  this  cable  has  been  found  to 
be  much  subject  to  breakage.  As  all  of  the  third  rail  is  either  in 
the  subway  or  on  the  elevated  structure,  it  is  a  comparatively  easy 
matter  to  keep  it  free  from  snow,  and  no  snow  storm  thus  far  has 
interrupted  travel  on  the  elevated  system,  tlimiKh  surface  lines  have 
had  a  hard  time  in  several  instances.  The  only  weather  conditions 
which  has  thus  far  appeared  as  a  serious  menace  to  operation  by 
the  third  rail  is  that  of  sleet  storms  or  of  rain  that  freezes  as  it  falls. 
Storms  of  this  sort  cover  the  top  of  the  third  rail  with  a  thin  coating 
of  ice  that  is  very  hard  to  remove.  Any  sharp  instrument  mounted 
on  a  car  so  as  to  come  in  contact  with  the  third  rail  has  its  edge 
quickly  destroyed  and  simply  slips  over  the  surface  of  the  layer  of  ice 
vilhout  cutting  through  it.  Thus  far  the  best  results  in  the  removal 
of  a  thin  layer  of  ice  on  the  contact  surface  of  the  third  rail  have 
been  reached  with  stiff  brushes  of  flat  steel  wire,  one  such  brush  being 
set  in  front  of  each  cast-iron  shoe.  While  operation  by  the  third 
rail  has  not  been  interrupted  by  these  formations  of  ice  on  its 
surface,  it  is  not  certain  that  the  steel  brushes  as  now  developed 
can  keep  the  contact  surface  clean  with  such  storms  as  might  occur. 

In  the  subway  the  third  rail  is  mounted  simply  on  wooden  blocks, 
which  are  not.  of  course,  exposed  to  storms  or  water.  On  the  elevated 
structure  the  third  rail  has  been  generally  mounted  in  iron  chairs, 
which  are  attached  to  the  wooden  tics.  Each  of  these  chairs  is 
made  of  two  iron  castings,  one  of  which  fits  over  the  other  with 
a  layer  of  insulating  material  between  them.  From  the  edge  of 
one  casting  to  the  other  over  the  exposed  surface  of  the  insulating 
material  is  only  a  fraction  of  an  inch,  and  the  layer  of  moisture  which 
forms  in  wet  weather  on  this  short,  exposed  surface  of  insulation 
forms  a  path  through  which  the  operating  pressure  of  500  to  600 
volts  forces  enough  current  to  set  up  an  arc  and  destroy  the  in- 
sulation of  the  chair.  This  burning-out  process  goes  on  gradually 
and  a  chair  may  sometimes  be  seen  smoking  for  several  hours  on 
a  wet  day  before  the  insulation  is  entirely  broken  down.  Current 
from  the  third  rail  passes  over  the  wet  surface  of  the  wooden  ties 
to  the  traction  rails  and  steel  structure  as  soon  as  the  insulation  of 
a  chair  is  destroyed.  Because  of  the  defects  thus  developed  in  the 
cast-iron  chairs  it  seems  desirable  to  replace  them  by  others  in  which 
the  path  of  leakage  over  the  wet  surface  of  insulation  will  be  much 
longer.  In  one  of  the  designs  under  consideration  for  this  purpose 
the  main  body  of  the  chair  consists  of  a  solid  cylinder  of  made 
granite  approximately  five  inches  in  diameter  by  six  inches  high. 
An  iron  casting  secured  at  one  end  of  this  granite  block  is  intended 
to  receive  and  hold  the  third  rail.  ■ 

The  problem  of  effective  insulation  for  the  third  rail  seems  to  be 
in  large  measure  one  of  isolation,  whereby  the  path  for  leakage  over 
the  wet  surface  of  insulating  material  should  be  made  as  long  as 
possible,  and  the  third  rail  removed  as  far  as  possible  from  the 
traction  rails  and  the  steel  structure.  It  is  not  necessary  to  maintain 
a  very  high  ohmic  resistance  between  the  third  rail  and  the  traction 
rails  and  earth,  but  it  is  highly  important  that  a  moderate  resistance 
in  this  position  shall  be  of  a  character  that  cannot  be  broken  down 
by  leakage  of  current.  This  experience  of  one  and  one-half  years 
in  the  hard  climate  of  Boston  goes  far  to  demonstrate  the  absolute 
reliability  of  third-rail  electric  traction  in  all  sorts  of  weather. 


Power  on  the  Chicago  Drainage  Canal. 


President  Smyth,  of  the  Chicago  Sanitary  District  Board,  in  an 
article  in  the  Chicago  Tribune  of  January  11,  states  that  there  will 
be  available  along  the  river  between  Lockport  and  Ottawa  150,000 
hp  for  turning  turbine  wheels  to  generate  electricity.  At  Lockport 
there  may  be  developed  about  22,000  hp  and  at  Joliet  12,000  hp.  This 
water  power  along  the  Illinois  River  valley  is  of  course  the  result 
of  the  opening  of  the  Chicago  Drainage  Canal.  The  only  actual 
utilization  of  the  power  at  present  has  been  made  at  Joliet. 


riic  UiidcrijrounJ  System  of    the   C^hicoKO    Hdison  and 
C>oiiim()invcahh  lilcctric  Companies. 

W.  G.  Carlton,  assistant  to  the  chief  operating  engineer  of  tht 
Chicago  Edison  Company,  read  an  intcrcnting  paper  on  the  abuvi- 
subject  before  the  Chicago  Electrical  Association  the  evening  of 
January  ifi,  igoj.  The  following  is  an  abstract  of  the  paper,  which 
wa.s  illustrated  by  lantern  ididrs : 

Service  is  furnislu-d  by  these  companies  at  115  or  230  volts  on  a 
direct  current,  three-wire  system  and  also  on  the  Oo-cycic  single  or 
ihree-i>hase  alternating  system  at  the  same  voltages.  'I'hesc  two 
classes  include  about  85  per  cent,  of  the  total  business  of  the  two 
companies.  A  considerable  part  of  the  direct  current  is  distributed 
from  rotary  converter  sub-stations  fed  through  y,ooo-volt,  2S-cycle 
lines.  These  9,ooa-volt  lines  arc  all  underground.  Until  1895  all 
of  the  low-tension  direct-current  lines  of  the  company  were  of 
Edison  tube.  Since  that  time  lead-covered  cables  have  been  used 
for  feeders  and  in  many  cases  also  for  mains.  Illustrations  were 
given  showing  sections  of  the  feeder  and  main  tubes.  These  lubes 
coine  in  20-ft.  lengths  and  consist  of  iron  pipes  containing  three 
copper  rods.  These  rods  are  wound  with  a  rope  on  a  coarse  spiral 
and  the  bunch  of  three  is  also  wound  with  a  rope.  The  rope  acts 
as  a  separator.  The  tube  is  then  filled  with  asphalt.  The  ends  are 
closed  with  hard-rubber  plugs.  The  Edison  tube  is  convenient  to 
use  for  mains  on  account  of  the  ease  with  which  services  may  be 
installed.  It  is  also  cheaper  than  cable  in  conduit  where  but  a  single 
line  is  wanted.  Some  of  the  objections  to  its  use  are  that  its 
carrying  capacity  is  less  than  that  of  a  cable  of  the  same  cross- 
section,  owing  to  the  low  melting  point  of  the  compound  used  on 
tiie  tube  and  boxes.  The  life  of  the  iron  pipe  is  comparatively  short, 
depending  largely  on  the  nature  of  the  ground  in  which  it  is  laid. 
It  also  usually  requires  longer  to  locate  and  repair  tube  on  a  tube 
than  on  a  cable  line.  In  the  main  tubes  the  three  conductors  are 
of  the  same  size,  while  in  the  feeder  tubes  the  neutral  conductor  is 
approximately  one-third  the  cross-section  of  the  others. 

When  cables  were  first  installed  rubber  was  used  for  installation, 
but  for  several  years  papcr-insulatcd  cable  has  been  used  exclusively, 
except  for  submarine  work.  Paper  cable  is  cheaper  than  rubber  and 
also  has  a  greater  overload  capacity.  The  cable  is  laid  entirely  in 
conduit  and  not  in  the  ground  as  is  a  common  practice  in  Europe. 
The  cables  vary  in  size  from  26,000  to  2,000,000  circular  mils.  The 
thickness  of  insulation  on  low-tension  cables  is  regulated  by  mechan- 
ical reasons,  while  on  high-tension  cables,  the  thickness  of  the  paper 
wall  is  determined  by  the  voltage  to  be  used.  A  low-tension  feeder 
cable  as  installed  would,  if  the  ends  were  satisfactorily  protected, 
operate  safely  at  2,000  volts.  The  insulation  on  low-tension  cables  is 
from  four  to  six  thirty-seconds  of  an  inch  thick. 

Services  vary  in  size  from  number  si.x  to  2,000,000  circular  mils. 
When  a  large  load  is  to  be  taken  care  of,  additional  services  are 
generally  installed.  In  the  case  of  Marshall  Field's  retail  store,  nine- 
teen services  were  required. 

The  total  number  of  feeders  required  to  take  care  of  the  entire 
low-tension  load  of  the  Edison  Company  is  175.  The  total  cross- 
sections  is  140,000,000  circular  mils  of  each  side  of  the  three-wire 
system  and  29,000,000  circular  mils  on  the  neutral.  The  2S-cycle. 
g,ooo-volt,  three-phase  lines  are  all  run  in  three  conductor  cables. 
Most  cables  simply  feed  a  single  sub-station,  w'hile  others  are  looped 
into  two  or  more  sub-stations.  As  the  single  cable  may  carry  as 
much  as  3,000  kw,  it  is  necessary  to  take  all  means  possible  to  install 
it  in  a  safe  manner.  Where  cables  pass  through  manholes,  they 
are  covered  with  two  layers  of  heavy  asbestos  paper  and  this  is 
wrapped  with  brass  tape  .025  inches  thick  and  I  inch  wide.  This 
is  to  protect  the  cables  from  fire  caused  by  short  circuits  on  other 
cables  or  by  gas.  The  more  important  sub-stations  are  fed  by  tw» 
or  more  lines. 

Joints  on  these  cables  are  covered  with  paper  tape  and  a  lead 
sleeve,  the  sleeve  being  wiped  to  the  lead  sheath  of  the  cable  and 
filled  with  paraffin  or  an  insulating  compound  called  "minerallac." 
The  making  of  one  joint  including  the  fire-proofing  of  the  cable  costs 
from  $10  to  $15.  As  soon  as  cables  are  put  in  the  ends  are  sealed  to 
keep  out  moisture,  but  the  making  of  the  joint  requires  several  hours 
and  during  that  time  more  or  less  moisture  is  absorbed  by  the  jute 
filling  from  the  air  and  from  the  jointers'  hands.  This  mosture  is 
eliminated  by  "boiling  out"  as  it  is  called.  The  sleeve  is  filled  with 
the  insulating  compound  heated  to  about  175°  C,  the  pouring  being 
continued  and  the  compoupnd  being  allowed   to  overflow-   from  the 
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■»ent  until  the  joint  is  heated  throughout  and  all  moisture  driven 
out.  After  the  joint  is  cooled  a  final  pouring  is  made  to  be  sure  the 
sleeve  is  full  and  the  openings  through  which  the  pouring  was  done 
are  .sealed.  Out  of  six  or  seven  hundred  joints  made  up  in  this 
manner  in  the  past  two  years,  we  have  had  but  one  failure  in  new 
cable  and  that  occurred  when  the  line  was  first  tested  out.  It  was 
found  that  this  trouble  was  started  from  moisture. 

Specifications  for  the  g,ooo-volt  cables  call  for  6/32-in.  paper  wall 
over  each  conductor  and  4/32-in.  over  the  three  conductors.  We 
have  cables  originally  installed  for  4,500  volts  that  have  insulations 
5/32  and  3/32  in.  These  are  operating  satisfactorily  at  9,000  volts. 
After  the  9,000-voIt  cables  are  installed  they  are  tested  at  18,000 
voltage  between  conductors  and  11,000  volts  between  conductors  and 
ground  lor  about  ten  minutes.  The  neutral  points  of  machines  sup- 
plying the  9,000-volt  system  are  grounded  and  consequently  the 
voltage  between  conductors  and  ground  is  only  58  per  cent,  of  that 
between  conductors.  Insulation  tests  are  made  weekly  with  a  gal- 
vanometer and  show  an  insulation  resistance  of  about  400  megohms 
per  mile.  These  tests  include  the  insulation  of  switches  at  each  end 
of  the  lines,  so  it  is  fair  to  assume  the  insulation  of  the  cable  is 
•considerably  higher.  The  loop  method  is  used  for  locating  trouble 
and  has  been  found  satisfactory,  the  trouble  being  generally  located 
to  the  nearest  manhole. 

In  connection  with  the  subject  of  high-tension  cables  it  may  be  of 
interest  to  compare  our  work  in  Chicago  with  that  in  other  cities.  Of 
four  companies  in  New  York  City,  two  are  using  6,600  volts  and 
two  11,000  volts.  Providence  is  using  12,500,  Bufifalo  11,000,  Mil- 
waukee 13,200,  and  St.  Paul  25,000  volts.  So  far  as  I  know,  St. 
Paul  is  using  a  higher  voltage  than  anyone  else  on  underground 
cables.  Of  the  companies  included  in  the  above  list,  nearly  all  are 
using  paper-insulated  cable,  although  some  have  both  paper  and 
rubber.  It  is,  I  think,  generally  conceded  that  paper  cable  is  gen- 
erally more  satisfactory  than  rubber  for  high  voltages. 

Comparing  the  thickness  of  insulation  per  thousand  volts  on  the 
paper  cables  used  by  the  different  companies  mentioned,  we  find  that 
it  ranges  from  67  to  22  mils  between  conductors  and  from  57  to  19 
mils  between  conductors  and  ground.  The  average  thickness  per 
thousand  volts  is  40  mils  between  conductors  and  38  mils  between 
•conductors  and  ground. 

For  the  star-connected,  three-phase,  four-wire,  high-tension  trans- 
imission,  some  two  and  four-conductor  cables  have  been  used  for 
this  work,  but  single-conductor  has  been  found  to  be  more  satis- 
factory. Trouble  with  these  cables  is  most  apt  to  develop  at  the 
point  of  connection  with  the  overhead  lines,  and  it  is  easier  to  make 
a  safe  job  on  a  single  than  on  a  multi-conductor  cable. 

Various  materials  were  used  for  conduit  several  years  ago.  Vitri- 
fied clay  is  apparently  the  best  material  now  in  the  market.  For 
■electric  light  and  power  purposes,  a  single  duct  tile  is  better  than 
multi-duct,  since  it  allows  the  breaking  of  joints,  although  it  is  more 
■expensive  to  lay.  Conduit  is  laid  at  various  depths,  but  never  closer 
than  30  inches  to  the  surface.  It  is  laid  on  cement  mortar  and  sur- 
rounded on  all  sides  by  a  three-inch  layer  of  concrete.  It  is  not  a 
good  plan  to  concentrate  too  much  power  in  one  line  and  for  this 
reason  more  than  30  ducts  are  seldom  laid  in  one  line.  Manholes 
vary  in  size,  but  will  average  6x6  feet.  If  the  conduit  line  is  intended 
for  carrying  a  number  of  through  cables,  the  corners  of  the  manholes 
are  cut  on  a  diagonal.  This  is  a  safer  construction  than  with  square 
corners.  In  hanging  cables  in  a  hole  with  square  corners,  they  are 
apt  to  be  bent  too  short  in  order  to  make  a  good  looking  job  and 
later  trouble  will  develop  at  the  short  "bends.  The  organization  of 
underground  systems  is  in  three  divisions,  the  high-tension,  low- 
tension  and  conduit  systems.  A  large  part  of  the  work  is  done  by 
contract  under  the  supervision  of  the  company's  engineer.  The 
■company  has  had  but  little  trouble  with  electrolysis  except  occa- 
sionally, where  an  Edison  tube  has  been  laid  near  the  rails  of  the 
trolley  line.  We  expect  to  break  the  lead  sheaths  on  our  9,000-volt 
lines  and  insert  insulating  joints  at  intervals  of  possibly  3,000  feet 
and  will  also  ground  the  lead  sheath  on  each  section  in  two  or  three 
places  to  guard  against  electrolysis. 

DISCUSSION. 

Following  the  paper,  many  questions  were  asked  Mr.  Carlton 
regarding  matters  taken  up,  in  the  paper.  Mr.  Carlton  explained 
that  a  large  number  of  ducts  in  a  conduit  line  are  not  desirable,  not 
only  because  of  danger  from  interference  with  service,  but  because 
of  the  amount  of  heat  given  off  where  many  cables  are  bunched  in 


one  line.  The  insulating  compound,  "minerallac,"  was  devised  by 
one  of  the  company's  engineers,  and  was  considered  better  than 
paraffin,  because  of  its  greater  dielectric  strength. 

Prof.  Woodworth,  in  referring  to  the  small  amount  of  moisture 
that  will  break  down  the  joint  insulation  cited  some  tests  which  he 
had  carried  on  upon  the  influence  of  moisture  on  the  dielectric 
strength  of  oil  used  for  transformer  insulation.  Some  oil  submitted 
to  him  for  test  had  shown  itself  to  be  sixteen  times  better  than  air 
as  an  insulator.  Later  when  this  oil  was  put  into  practical  use, 
some  of  the  results  seemed  to  show  that  it  was  not  as  good  as  air. 
Some  of  the  oil  was  brought  back  for  a  test  and  found  to  average 
only  twice  the  strength  of  air  as  an  insulator,  some  of  it  being  less 
than  this.  Although  water  in  the  oil  could  not  be  detected  by  the 
sodium  test,  it  was  nevertheless  suspected  that  the  trouble  was  due 
to  the  moisture  in  the  oil  from  condensation,  inside  the  transformer 
case  before  the  oil  was  poured  in.  It  was  found  that  the  addition  of 
a  few  hundredths  of  I  per  cent,  of  moisture  to  insulating  oil  would 
produce  the  same  results  in  lowering  its  insulating  qualities  that  had 
been  observed  on  the  oil  under  test. 


Electric  and  Steam  Traction  in  New  York  State. 


The  New  York  State  Board  of  Railroad  Commissioners,  in  their 
annual  report  remark:  "At  the  time  of  writing  this  report  the 
board  is  just  in  receipt  of  a  complaint  as  to  scarcity  of  cars  for 
shipment  of  freight  on  steam  railroads,  which  complaint  it  is  to 
investigate.  In  its  hearings  on  applications  as  to  the  building  of 
new  electric  railroads  witnesses  have  often  repeated  that  they  had 
been  delayed  and  annoyed  and  out  of  pocket  in  their  business  through 
failure  to  get  freight  cars  as  needed  from  steam  railroads.  The 
steam  railroad  companies  always  answered  that  these  happenings  di 
they  occurred)  were  at  times  of  unusual  demand  for  cars.  Admit- 
ting this,  it  would  seem  that  there  has  been  experience  enough  gained 
in  late  years  by  the  companies  to  lead  them  to  have  heretofore  pro- 
vided what  informed  and  intelligent  judgment  would  consider  suffi- 
cient freight  carrying  capacity,  both  in  cars  and  engines,  even  though 
the  cost  for  rolling  stock  which  might  be  idle  for  part  of  the  year 
would  seem  to  some  to  be  more  than  prudence  would  allow.  That 
they  are  to  some  extent  doing  this  is  shown  by  increased  expenditures 
for  equipment.  This  general  comment  is  to  be  in  no  manner  con- 
sidered a  prejudging  of  the  complaint  on  this  subject  just  referred  to. 

"The  proposal  of  the  Pennsylvania  Railroad  to  enter  New  York 
City  by  tunnel  is  a  matter  which  should  be  noted  here.  It  is  not 
necessary  to  comment  thereon  as  the  result  in  benefit  to  the  city  of 
New  York  is  patent.  So,  too,  should  be  noted  the  great  improve- 
ments to  be  made  at  the  New  York  Central  &  Hudson  River  Railroad 
Company's  Grand  Central  terminal  in  New  York  City,  and  the  sub- 
stitution of  electricity  for  steam  in  its  Fourth  Avenue  tunnel  and 
further  north  with  resulting  benefit  to  the  public.  But  little  new 
steam  railroad  building  has  been  done  in  the  State  during  the  year — 
only  62  miles. 

"Passengers  carried  by  steam  surface  roads  numbered  87,388,825; 
grade  crossings  abolished  were  105 ;  total  State's  appropriation  to 
date  for  separation  of  grades,  $405,000.  Not  as  much  progress  as 
should  be,  says  the  report,  has  been  made  in  lighting  cars. 

"June  30,  1892,  the  length  of  street  surface  railroads  in  this  State 
was  739.291  miles;  June  30,  1902,  it  was  1,746.0x5  miles.  Capital 
slock  in  1892  was  $71,634,449.32,  and  bonded  debt,  $65,822,452.88; 
in  1902  the  capital  stock  was  $204,591,357.50,  and  bonded  debt,  $218,- 
508,474.10.  The  cost  of  road  and  equipment  in  1892  was  $135,506,- 
415.74;  in  1902  it  was  $420,888,704.51.  Gross  earnings  in  1892  were 
$24,238,172.94;  in  1902  they  were  $46,905,187.87.  In  1892,  487,611,009 
passengers  were  carried;  in  1902  1,209,5x0,539  were  carried,  an  in- 
crease of  721,899,530.  These  figures  include  the  elevated  railroads 
in  Brooklvn  and  also  include  'transfers.' " 


Automobile  for  Wireless  Telegraphy. 


.'Vn  interesting  exhibit  at  the  recent  automobile  show  in  Paris  was 
a  wagon  for  the  wireless  telegraph.  In  form  it  resembles  a  small 
omnibus ;  there  is  room  inside  for  two  operators  and  the  receiving 
and  sending  machines.  Fixed  in  a  socket  by  the  side  of  the  wagon 
is  a  tall,  jointed  bamboo  pole,  nearly  60  feet  high,  which  is  supported 
by  wire  stays  fastened  to  the  roof  of  the  wagon. 
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Berliner  Decision. 


The  United  Stales  Ciicml  Court  ol  ApiuiiK  lui  ilic  First  District, 
sitting  at  Kostun,  un  January  ib,  linndcil  down  an  opinion  in  the 
case  on  appeal  of  tlic  American  Hell  Tclcplionj;  Company  vs.  the  Na- 
tional Tcleplionc  Maiuilacturing  Company,  in  which  priority  of  dis- 
covery of  microphonic  action  is  assigned  to  Hughes,  and  the  claims 
in  suit  of  the  Ucrliner  patent  arc  limited  to  metallic  electrodes.  The 
opinion  was  written  by  Judge  Colt,  Judges  I'utman  and  .Mdrich 
concurring. 

It  will  be  recalled  that  a  decision  by  Judge  Hrowii,  of  the  United 
States  Circuit  Court,  in  the  same  case,  was  handed  down  Tcbruary 
27,  lyoi,  which  was  adverse  to  the  Berliner  patent,  and  the  recent 
decision  appears  to  finally  dispose  of  the  microphonic  issue.  In 
Judge  Brown's  decision  it  was  held :  First,  that  Berliner's  caveat  of 
April  4,  1S77,  did  not  establish  invention,  and  does  not  count  as 
reduction  to  practice;  that  it  was  a  project  and  that  later  caveats, 
the  application  and  the  record  in  the  Patent  Office  .<;how  the  failure 
and  abandonment  of  this  project.  Second,  that  the  invention  de- 
scribed in  the  patent  is  radically  different  from  the  invention  de- 
scribed in  the  application.  Third,  that  the  invention  of  the  patent  in 
suit  was  previously  patented  by  Berliner  in  1880.  Fourth,  that 
Edison  was  the  prior  inventor.  In  conclusion,  the  court  said  that  the 
defendant's  transmitters  are  inventions  substantially  distinct  from 
that  disclosed  by  the  Berliner  patent ;  that  the  conception  by  Edison 
of  the  use  of  carbon  for  speech  transmission  preceded  Berliner's 
conception  of  the  use  of  solid  metallic  electrodes;  that  from  his  first 
conception  Edison  diligently  proceeded  upon  a  line  of  experiments 
that  led  to  an  invention  of  remarkable  character  which  borrows 
nothing  from  Berliner,  has  no  substantial  resemblance  to  what  is 
shown  in  the  Berliner  patent,  and  cannot  be  identified  with  it  by 
any  ingenious  use  of  language. 

The  recent  decision  is  along  quite  different  lines,  an9  is  based 
almost  entirely  on  the  work  of  Professor  Hughes,  who  is  declared  to 
be  the  prior  discoverer  of  microphonic  action,  and  that  he  embodied 
his  discovery  in  the  instrument  which  he  was  the  first  to  term  a 
microphone. 

The  opinion  discusses  the  art  of  telephony  from  the  time  of  Reis 
and  give  descriptions  of  all  the  types  of  transmitters  revised  down 
to  the  time  of  Hughes'  discovery.  It  is  stated  that  Reis  failed 
because  he  had  not  discovered  that  a  continuous  current,  which  re- 
quires a  constant  contact  between  electrodes,  was  essential  to  trans- 
mit speech.  Bell's  discovery  was  that  of  the  undulatory  current, 
the  only  known  current  which  will  transmit  speech.  Bell  thus  sup- 
plied the  current  and  what  remained  was  to  devise  a  better  way  of 
varj'ing  the  resistance  than  was  pointed  out  by  Bell.  This  problem 
»vas  solved  by  two  discoveries  which  are  now  embodied  in  every 
commercial  transmitter.  The  first  was  the  discovery  of  the  peculiar 
properties  of  carbon  in  varying  the  electrical  resistance ;  and  the 
second  was  the  discovery  of  the  remarkable  effect  of  sound  waves  in 
varying  resistance  at  a  loose  contact  between  solid  electrodes.  Edison 
made  the  first  discovery  and  the  fundamental  question  before  the 
court  is  whether  Berliner  or  Hughes  first  made  the  second  discovery. 

The  opinion  then  proceeds  to  describe  in  detail  the  Reis  trans- 
mitter, the  Bell  mercury  transmitter,  the  Edison  plumbago  film  and 
plumbago  cylinder  transmitter,  the  Berliner  transmitter  in  suit, 
the  Edison  carbon  transmitter,  and  finally  the  Hughes  instrument, 
the  consideration  of  which  latter  occupies  the-  greater  part  of  the 
opinion. 

Contrasting  the  inventions  of  Berliner  and  Hughes,  it  is  stated 
that  the  Berliner  invention  consists  in  a  method  of  varying  the  resist- 
ance by  variation  of  pressure  at  the  point  or  points  of  contact  between 
solid  electrodes  in  constant  contact.  Professor  Hughes's  discovered 
the  sensitiveness,  the  adaptability  of  the  current  at  a  loose  or  light 
contact  to  vary  its  resistance  in  conformity  with  the  vibrations  of 
the  air  produced  by  sound  waves.  His  discovery  lay  in  loose  initial 
contact  between  the  electrodes,  and  this  is  the  essence  of  the  micro- 
phone. With  loose  initial  contact  there  is  microphonic  action ; 
without  loose  initial  contact  there  is  no  efficient  microphonic  contact. 
The  discovery  of  Professor  Hughes  relates  to  the  direct  effect  of  the 
sonorous  vibrations  upon  a  loose  contact,  and  a  diaphragm  is  not 
essential.  It  will  be  impossible  to  find  in  the  Berliner  caveat  or 
patent  any  conception  of  Hughes's  discovery.  Berliner's  conception 
extended  no  further  than  the  stage  of  Hughes's  experiments  in  which 
the  latter  placed  the  broken  ends  of  a  wire  in  contact,  and  began  his 
experiments  on  the  effect  of  sonorous  vibrations  at  different  degrees 


i>i   Luiisiuiii   piL-ssurc,   which   linully   led  to  his   discovery  of  micro- 
phonic action. 

Referring  to  itcrliiicr's  account  of  his  coiicepliuii  of  his  invention, 
the  opinion  says  that  this  conception  is  not  that  of  Hughes,  because 
the  essence  of  microphonic  action  which  resides  in  loose  contact  is 
entirely  wanting.     Berliner's  conception  docs  not  reach  to  the  char 
actcr  of  the  initial   contact,  and  therefore  docs  not  even  approach 
microphonic  action.     If  Professor  Hughes  had  stopped  his  expert 
mcnts  when  he  placed  the  ends  of  his  severed  wire  in  contact,  In 
would  not  have  discovered  microphonic  action.     The  conception  o! 
Berliner,  by  reason  of  the  absence  of  any  comprehension  of  micro 
phonic  action,  when  embodied  in  a  transmitter  produces  an  insini 
inent  which   is  sometimes  operative  and  sometimes  not.     Berliner'^ 
conception  of  varying  pressure  at  the  contact  point  or  points  of  contact 
is  meaningless  as  a  conception  of  microphonic  action.    A  concept ioi> 
of  microphonic  action  which  omits  loose  contact  leaves  out  the  very 
essence  of  the  thing  to  be  conceived.     Berliner  started  with  a  linn 
initial  contact  between  electrodes,  and  his  theory  was  that  the  vibra- 
tions of  the  diaphragm  would  lessen  the  contact.    This,  however,  is 
the  reverse  of  microphonic  action,  which  starts  with  a  loose  initi'al 
contact,  and,  consequently,  a  greatly  diminished  flow  of  current. 

In  referring  to  the  Berliner  application  of  June  4,  1887,  the  court 
states  that  an  intelligent  and  satisfactory  interpretation  of  this  docu- 
ment bids  defiance  to  the  human  understanding ;  and  assuming  that 
Berliner  when  he  filed  his  caveat  on  April  14,  1877,  had  already  made 
Hughes's  discovery  of  microphonic  action,  his  caveat  of  May  9, 
and  his  application  of  June  4,  become  incomprehensible.  It  was  not 
until  more  than  a  year  after  the  publication  of  Hughes's  article  of 
May  9,  1878,  that  Berliner  described  the  necessity  of  loose  initial 
contact  between  electrodes. 

The  court  controverts  the  claimant's  contention  that  Hughes's 
discovery  of  microphonic  action  is  disclosed  in  the  Berliner  caveat. 
What  Hughes  disclosed  to  the  world,  as  stated  above,  was  not  varying 
the  pressure  at  the  point  of  contact ;  nor  did  the  essential  thing 
which  he  discovered  lie  in  the  difference  of  pressure  at  different 
points  of  contact.  His  discovery  resided  in  loose  contact ;  or  rather, 
in  the  remarkable  effects  of  sonorous  vibrations  in  varying  the  re- 
sistance at  the  loose  contact.  "Variation  of  pressure  at  a  point  of 
contact"  may  be  descriptive  of  Berliner's  invention,  but,  to  say  the 
least,  it  is  a  mistaken  and  misleading  description  of  microphonic 
action  and  of  Professor  Hughes's  discovery. 

The  opinion  reiterates  that  Berliner  had  no  conception  of  Hughes's 
discovery  of  microphonic  action  ;  that  he  does  not  disclose  such  a 
discovery  in  his  caveat  or  patent,  and  that  if  his  transmitter  operated 
as  a  microphone,  it  was  without  any  knowledge  on  his  part  of  the 
microphonic  principle.  Professor  Hughes's  discovery  cannot  be 
read  into  the  Berliner  caveat  or  the  claims  of  the  Berliner  patent.  It 
was  Hughes  and  not  Berliner  who  discovered  the  "transition  re- 
sistance" upon  which  the  complainants  dwell,  and  it  was  the  former 
who  introduced  it  in  the  microphonic  art,  and  the  effects  of  sound 
waves  in  varying  such  resistance.  It  cannot  be  said  that  Berliner 
made  any  discovery  of  pressure  or  variation  of  pressure,  which  has 
proved  of  any  utility  in  the  art.  His  discovery  of  the  variation  of 
pressure  at  a  point  of  contact  between  metallic  electrodes  in  the  tele- 
phone transmitter  possesses  little  utility  and  was  practically  worthless. 

The  opinion  closes  with  the  following  summary  of  the  conclusions 
of  the  Court  respecting  the  variable-resistance  transmitter : 

We  find  that  Bell,  in  March,  1876,  discovered  that  the  minute  at- 
mospheric vibrations  due  to  sound  waves  w'ould  cause  the  diaphragm 
to  vibrate,  which  vibrations,  by  varying  the  pressure  between  a  solid 
electrode  and  a  liquid  electrode  in  constant  contact,  produced  varia- 
tions of  electrical  resistance,  whereby  speech  may  be  transmitted. 

We  find  that  Edison,  in  February,  1877,  discovered  that  the  minute 
atmospheric  vibrations  due  to  sound  waves,  would  cause  the  dia- 
phragm to  vibrate,  which  vibrations,  by  varying  the  pressure  between 
two  solid  electrodes  of  different  conductivity  in  constant  contact,  one 
metallic  and  the  other  hard  rubber-covered  with  a  plumbago  film, 
produced  variations  of  electrical  resistance,  whereby  speech  may  be 
transmitted. 

We  find  that  Edison,  on  April  i,  1877,  discovered  that  the  minute 
atmospheric  vibrations  due  to  sound  waves  would  cause  the  dia- 
phragm to  vibrate,  which  vibrations,  by  varying  the  pressure  between 
two  solid  electrodes  in  constant  contact,  one  metallic  and  the  ofher 
compressible  plumbago,  produced  variations  of  electrical  resistance, 
whereby  speech  maj'  be  transmitted. 

We  find  that  Berliner,  on  April  14,  1877,  discovered  that  the  minute 
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atmospheric  vibrations  due  to  sound  waves  would  cause  the  dia- 
phragm to  vibrate,  which  vibrations,  by  varying  the  pressure  at  the 
point  of  contact  between  metallic  electrodes  in  constant  contact, 
produced  variations  of  electrical  resistance,  whereby  speech  may  be 
transmitted. 

All  of  these  discoveries,  when  embodied  in  transmitters,  were  in- 
ventions, but  none  of  them  was  a  commercial  instrument,  or  solved 
the  problem  of  a  practical  long-distance  speech  transmitter. 

We  find  that,  in  the  fall  of  1877,  Edison  discovered  the  carbon 
electrode;  that  this  discovery  represents  the  first  marked  advance  in 
the  transmitter  art  since  the  1876  Bell  patent;  and  that  the  carbon 
electrode  is  found  in  every  commercial  battery  transmitter. 

We  find  that  in  May,  1878,  Professor  Hughes  discovered  micro- 
phonic action,  or  the  fact  that  sound  waves  produce  remarkable 
variations  of  resistance  at  a  loose  or  feeble  contact  between  solid 
electrodes  in  constant  contact,  whereby  speech  may  be  transmitted; 
that  the  principle  he  then  made  known  is  utilized  in  every  practical 
battery  transmitter;  and  that  he  embodied  his  discovery  in  an  in- 
strument, which  he  was  the  first  to  term  a  microphone. 

We  also  find  that  Edison's  discovery  of  the  carbon  electrode  and 
Hughes's  discovery  of  microphonic  action  solved  the  problem  of  a 
variable-resistance  transmitter,  whereby  speech  may  be  transmitted 
long  distances ;  and  that  both  these  discoveries  are  embodied  in 
the  defendants'  transmitters. 

We  also  find  that  the  two  claims  of  the  Berliner  patent  in  suit, 
although  upon  their  face  open  to  the  objection  of  excessive  breadth, 
may  be  sustained  when  read  in  connection  with  the  specification^ 
provided  they  are  limited  to  metallic  electrodes ;  and  that,  when  so 
limited,  the  defendants'  transmitters  do  not  infringe. 

The  final  conclusion  is  that  the  decree  of  the  Circuit  Court  must  be 
affirmed  on  the  ground  of  non-infringement,  and  costs  were  awarded 
to  the  appellees. 


The  Street  Railways  of  Massachusetts. 


Solution  of  a  Vexatious  Problem  in  Street  Railway 
Work. 

By  W.  B.  Arthur. 

There  are  standing  problems  confronting  some  street  railways 
which  year  by  year  bring  about  more  intolerable  conditions,  and 
seem  more  difficult  of  solution.  In  many  localities,  street  railways 
are  annually  inundated  by  spring  freshets,  and  car  barns  and  power 
houses  are  damaged,  tracks  undermined,  bridges  weakened  or  swept 
away,  and  general  havoc  wrought  by  what  is  at  most  seasons  of  the 
year  but  an  insignificant  brook.  Such  a  condition  of  things  has 
existed  for  many  years  in  the  city  of  Cleveland,  Ohio,  where  damage 
to  property  has  resulted  annually  from  the  overflow  of  Giddings 
Brook,  on  the  east  side  of  the  city,  until  Mayor  Tom  L.  Johnson, 
who  is,  as  everybody  knows,  an  experienced  street  railway  man,  set 
about  procuring  needed  practical  relief,  which  had  been  ineffectually 
talked  of  in  various  ways  for  more  than  fourteen  years. 

The  first  step  was  to  lift  an  injunction  which  had  for  years  dis- 
couraged all  endeavor.  This  done,  steps  were  at  once  taken  to  turn 
the  waters  of  the  brook  from  its  accustomed  course  into  the  waters 
of  Doan  Brook,  some  half  mile  or  more  northward.    At  a  point  where 


From  the  advance  sheet>  of  the  Massachusetts  Railroad  Commis- 
sioners' report,  covering  operations  of  Massachusetts  steam  railroads 
for  year  ended  June  30,  1902,  and  street  railways  for  year  September 
30,  1902,  it  would  appear  that  the  trolleys  are  gaining  over  tin 
steam  roads  in  mileage,  earnings  and  net  earnings.  The  trolley- 
have  gained  11  per  cent,  in  the  year  in  mileage;  the  steam  road- 
declined  i  mile.  The  gross  trolley  earnings  increased  7.5  per  cent. ; 
the  steam,  5.5.  The  net  trolley  earnings  increased  4.5  per  cent. ;' 
the  steam,  1.8.  Below  follow  the  street  railway  statistics  for  four 
years  past: 

1902.  1901.  1900.  1899. 

•Gross    $24,918,684      $23,179,304      $21,387,641      $19,519.3.38 

Op.     ex 15,912,852  14,565,141  13.159.947         12.378,487 

Net     ^....  $9,005,309         $8,614,163         $8,227,694         $7,146,851 

■Charges     5,616,458  5,215,980  5,190,192  4.637.909 

Balance     $3,388,851  $3,398,183         $3,037,502         $2,502,942 

Dividends     3,138,711  3,417,117  2,409,874  2,318.398 

Surplus  $250,140  Def.  $18,934     $627,628     $184,544 

Gross  assets  of  Massachusetts  street  railways,  gross  liabilities 
including  capital  stock  and  surplus,  with  percentage  outstanding 
capital,  compare  as  follows  : 

Assets.  Liabilities.  Surplus.     %  sur. 

1902  $123,200,558  $119,441,792  $3,758,766  6.26 

1901  107,250,656  103,598,042  3,652,614  6.76 

1900  98,700,075  95,062,946  3.637,129  7-43 

1899  85,764,845  83,279,891  2,484,954  6.01 

1898  77.607,325  75,889,625  1,717,701  4.41 

1897  67,509,976  66,483,414  1,026,502  3.14 

1896  62,187,77s  61,198,746  889,028  3.48 

1895  56,641,581  55.357.081  855,590  3.06 

1894  53,641,581  53,020,295  621,286  2.30 

1893  50,120,273  49,589,688  540,585  209 

The  board  makes  no  important  recommendations.  It  says :  "The 
question  of  cheap  morning  and  evening  trains  in  this  commonwealth 
is  a  business  problem,  to  be  solved  upon  business  principles,  and 
not  one  of  enforced  contribution  to  a  public  charity,  either  from  the 
railroads  or  from  the  most  prosperous  part  of  the  community  to 
the  less  prosperous.  An  extended  inquiry  into  fares  upon  railroads 
outside  of  this  State  seems  to  show  that,  however  unequal  and  un- 
scientific the  present  arrangement  of  fares  upon  the  railroads  having 
terminal  in  Boston  may  be,  as  a  whole,  our  suburban  fares  are  among 
the  lowest  of  such  rates  to  be  found  anywhere." 


PROTECTING     ELECTRIC     KAIl.WAY      I'KOl'KRTY     ACAIXST     FRESHETS. 

high  hills  on  either  side  afford  natural  retaining  walls,  and  at  an  angle 
in  the  channel,  a  dam  was  constructed,  consisting  of  a  rock-faced 
wall  of  Amherst  stone,  filled  in  with  concrete,  120  feet  long.  The 
wall  is  built  with  an  angle  in  the  center,  as  shown  in  the  accom- 
panying illustration,  the  two  wings  converging  to  the  mouth  of  a 
tunnel  in  the  angle.  This  brick-lined  tunnel  is  9  x  11  feet  in  its 
interior  measurements  throughout  its  entire  length,  which  is  3,000 
feet.  The  mouth  at  the  exit  flares  to  9  x  14  feet,  and  is  protected 
by  a  weir  wall  from  rocks  and  debris  brought  down  the  ravine.  The 
tunnel  excavation  has  been  made  through  shale  rock  throughout  its 
entire  length,  and  the  work,  which  is  now  practically  completed,  has 
been  for  a  year  under  construction. 

The  illustration  herewith  given  may  prove  suggestive  to  railway 
companies  in  other  localities  where  need  exists  for  the  curbing  of 
brooks  and  the  lessening  of  their  destructive  force,  and  may  lead 
to  the  solution  of  a  problem  which  has  been  puzzling  some  other 
street  railway  managers  as  the  Giddings  Brook  question  had  done 
those  of  Cleveland. 


Wireless  Telegraphy  at  Key  West. 


The  government,  we  are  informed,  is  preparing  to  establish  a 
wireless  telegraph  station  at  Key  West  for  the  purpose  of  maintaining 
communication  with  Havana. 
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The  Construction  of  Aerial  Telephone  lines     11. 
Itv  AHriiUK  V.  AuBOTT,  C.  li. 


TlIK   t-OLK   AS   A   COLUMN. 

THE  vcrlical  stress  to  wliich  poles  are  subjected  due  to  the 
weight  of  the  line  .ind  snow  is  the  least  import.int  of  all  they 
are  called  on  to  resist,  and  while  lines  have  been  known  to 
fail  by  the  simple  crushing  of  the  poles  such  cases  arc  rare.  Each 
pole  must  carry  its  own  weight  phis  that  of  its  cross  arms,  half  the 
weight  of  each  span  of  wire  and  cables  on  either  side  of  it,  plus 
any  burden  of  snow  and  sleet.  Tlu-  weight  of  various  sizes  of 
poles  will  average  about  as  in  Table  I. 

TABLK    I. 

WEIGHT  OF  POLKS. 

Height  Weight  Height  Weight  Height  Weight 

in  feet.                   lbs.                   in  feet.  lbs.  in  feci.  lbs. 

1$                      400                      40  650  ss  isoo 

30                      450                      45  1000  60  2000 

3S                      SSO                      50  laso  6$  3700 

A  ten-pin  cross  arm  in  place  with  half  the  weight  of  the  wire 
in  either  adjacent  span  (allowing  42  poles  per  mile)  will  be  from 
80  to  100  pounds  for  .080  or  .104  copper  wire.  Iron  wire  lines  are 
from  10  per  cent,  to  15  per  cent,  heavier  as  larger  gauges  are  com- 
mon. The  weight  of  aerial  cable  per  pole,  including  messenger  wire 
will  be  about  650  pounds  for  25-pair  cable,  800  pounds  for  so-pair 
and  1,000  per  loo-pair.  Snow  load  is  the  most  difficult  to  estimate. 
Ice  coatings  on  a  No.  lo  wire  6  in.  in  diameter  are  veraciously  re- 
ported, but  are  fortunately  of  the  rarest  occurrence.  One  and  two 
inches  of  sleet  are  by  no  means  uncommon,  and  there  are  many 
instances  annually  when  the  sleet  load  is  sufficient  to  rupture  the 
wire  itself.  So  150  to  200  pounds  per  wire  and  700  to  2,000  pounds 
per  cable  are  well  within  the  range  of  each  winter's  possibilities. 
Thus  each  pole  of  25-ft.  line  with  two  ten-pin  arms  is  burdened  as 
follows : 

Pole     400  lbs. 

Arms    200  " 

Snow    3.000  " 

Total    3,600  " 

A  65-ft  line  with  12  ten-pin  arms  and  four  cables  would  impress 
on  each  pole  base  the  following  load : 

Pole   2,700  lbs. 

Arms    1,200  " 

4  Cables    3,450  " 

Snow    20,800  " 

Total    28,150  " 

The  pole  is  column  fixed  at  one  end  (the  base)  and  unsupported 
at  the  other  (the  top).  Hodgkinson  shows  that  the  strength  of 
such  a  column  made  of  white  pine  is  given  by  the  formula : 


IV  =  4 


^* 


in  which  IV  equals  the  supporting  power  of  the  pole  in  tons  of 
2,000  pounds,  d  the  diameter  of  the  pole  in  inches  at  the  base,  and  / 
the  length  between  the  ground  and  the  lowest  arm  in  feet.  For  a 
4   X    " 


2S-ft.  line,   IV  = 


(approximately)    40  tons.     This  is  the 


ultimate  strength ;  and  a  factor  of  safety  of  at  least  10  should  be 
allowed,  so  the  working  crushing  strength  is  4  tons  or  8,000  pounds, 
a  little  over  double  the  load  imposed  as  shown  above.  Similarly  for 
a  65-ft.  line. 

4  X   12' 


IV  = 


30- 


(approximately)    92  tons,  or  say  ten  tons  for 


working  load,  which  is  a  little  less  than  the  actual  line  load.  Tall, 
heavy  lines,  therefore,  have  much  less  safety  factor  than  low,  light 
ones.  This  deduction  corresponds  with  experience,  for  the  large 
lines  are  usually  the  sufferers.  If  any  other  wood  be  used  the 
formula  may  be  corrected  by  the  data  of  Table  II. 

Thus  white  pine  is  allowed  a  crushing  strength  of  5,000  pounds 


l>rr  Mjuiirc  iiith  and  yellow  pine  5,300  pounds;  hence  a  yellow  pine- 

polc  will  be     '     a*  strong  as  a  white  pine  one. 

and.  Longitudinal    Tension.— h    is   common    practice    in    building 
pole  lines  to  pull  raih  wire  up  lo  a  tension  of  150  pounds  at  aver- 

-rADLlL  J. 
CRU.SHING  .STRENGTH  ()!•   TIMBER. 


Variety. 


Crushing  Weight  in  lbs. 
Per   Square   Inch. 


Ash     SiOOO  lu 

Cedar,    red    4,500  to 

Chestnut     ■ 

Kim     6,000  til 

Oak    4,000  to 

I'ine,   yellow    5.3oo  lo 

Pine,  red    6,000  li> 

Pine,  white    SiOOo  to 

Spruce,    white     4.5""  to 


B,ooo 
5.900 
5.35° 
0,000 
q.ooo 
6,500 
7.500 
6,000 
6, "00 


age  temperature  of  say  60°  F.  The  messenger  strands  of  aerial 
cable  carry  a  tension  of  from  3,000  to  4.500  poimds.  If,  therefore, 
a  wire  or  cable  is  dead-ended,  or  so  secured  by  the  lie  or  other 
fastening  that  it  cannot  slip,  the  cross  arm  and  pole  may  be  subjected 
to  this  stress.  So  a  ten-pin  arm  on  which  all  wires  are  dead-ended 
carries  a  stress  of  1,500  pounds.  In  straightaway  work  even  when 
lines  are  dead-ended  for  transposition  the  tension  of  one  span 
practicaly  balances  that  of  the  succeeding  one,  and  the  arm  and 
pole  is  released,  but  where  a  wire  or  messenger  actually  stops  the 
entire  tension  must  in  some  way  be  taken  up,  as  will  presently  be 
shown. 

3rd.  Tension  Due  to  Curves  or  Corners. — When  a  fjole  line  changes 
its  direction  as  at  curves  or  corners  the  longitudinal  tension  of  the 
circuits  manifest  themselves  in  a  most  striking  manner.  Problems 
in  pole  line  stress  are  most  conveniently  solved  by  graphical  method. 
Fig.  4  is  a  plan  of  a  line  with  one  ten-pin  arm  B  C  attached  to  the 
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FIG.    4. — PLAN   OF   POLE  LINE. 

pole,  A.  Suppose  the  various  wires  represented  by  i,  I,  2,  2,  etc.,  to 
be  dead-ended  on  the  pins  and  to  be  drawn  up  to  a  tension  of  150 
pounds  each,  what  is  the  force  exerted  on  the  pole  and  which  way 
does  it  pull?  Evidently  each  wire  pulls  150  pounds  in  the  direction 
it  runs.  If,  therefore,  a  scale  of  pounds  be  assumed  (in  this  ex- 
ample 350  pounds  to  the  inch)  and  such  a  distance  be  laid  off  along 
each  wire  as  represents  the  pull  of  the  wire  according  to  this  scale, 
a  series  of  lines  are  obtained  which  represent  in  magnitude  and 
direction  the  tension  of  each  wire  on  its  pin.  These  lines  are  rep- 
resented at  I,  2,  3,  4.  etc.  As  the  wires  are  parallel  all  the  tensions 
are  parallel,  and  a  line,  A  D,  parallel  to  the  wires,  whose  length 
is  the  sum  of  all  the  separate  tensions,  represents  the  total  tension, 
and  further  as  all  the  separate  tensions  are  equal  the  resultant  is 
applied  at  the  middle  of  a  line  drawn  through  all  the  pins,  or  at 
the  point  A,  where  the  arm  is  bolted  to  the  pole,  and  the  pole  is 
pulled  in  the  direction  A  D  with  a  force  of  1,500  pounds.  Suppose 
that  only  eight  wires  had  been  placed  on  the  cross  arms  of  Fig.  4, 
wires  9  and  10  being  omitted.  The  point  of  application  of  the 
resultant  will  be  midway  between  wires  4  and  5,  at  E;  that  is,  at  the 
middle  point  of  the  line  drawn  through  the  center  of  the  pins  to 
which   the    wires   are    attached.      The   magnitude    of    this    resultant 
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evidently  will  be  the  sum  of  I,  2,  3,  etc.,  up  to  and  including  8,  or 
1,200  pounds.  As  all  the  wires  arc  parallel  to  each  other  the  direction 
of  the  resultant  will  be  parallel  to  the  direction  of  the  wires.  But 
now  the  resultant  does  not  pass  through  the  center  of  the  pole 
but  is  16  inches  away  from  it,  and  hence  tends  to  twist  the  pole  in 
its  hole.  As  the  resultant  is  16  inches  away  from  the  center  of  the 
pole;  this  twisting  effect  is  found  by  multiplying  the  intensity  of  the 
resultant,  1,200  pounds,  by  16,  the  distance  that  it  is  away  from 
the  center,  giving  a  force  of  1,500  foot-pounds  as  the  tendency  to 
turn  the  pole  around  in  its  socket.  A  sheet  of  cross  section  paper 
is  most  convenient  for  plotting  stress  diagrams,  for  the  lines  of 
the  paper  enable   one  to  draw  and  road  results   directly.     Fig,   5  is 


FIG.   5. — PL.\N  OF   CORNER    IN    POLE  LINE. 

an  example  of  a  corner  in  a  pole  line.  The  various  wires,  I,  2,  3, 
etc.,  to  10,  are  assumed  to  reach  the  pole.  A,  in  direction  parallel 
to  the  lines  in  the  paper  and  to  turn  on  the  pole  and  depart  in  the 
direction  i',  2',  3',  4',  etc.  The  tension  on  each  wire  is  assumed 
at  150  pounds  and  is  represented  by  one  of  the  large  squares  of 
the  paper.  As  already  described,  the  resultant  of  the  tension  in 
all  the  circuits  leading  to  the  pole  is  represented  by  the  line  A  B. 
Similarly  the  resultant  of  the  tension  of  the  lines  leading  away 
from  the  pole  is  represented  in  magnitude  and  direction  by  the  line 
A  C.  Draw  the  line  A  D  a.  continuation  of,  and  equal  to,  A  B,  and 
draw  A  E  a.  continuation  of,  and  equal  to,  A  C.  Complete  the 
parallogram,  A  E  F  D,  by  drawing  the  line  E  F  equal  and  parallel 
to  A  D,  and  the  line  D  F  equal  and  parallel  to  A  E,  draw  the  line 
F  A,  then   F  A   represents   in   magnitude   the   resultant   of   all   the 

-  tension  in  such  a  corner  pole.  This  stress  the  pole  must  resist 
either  by  its  own  intrinsic  stiffness  or  by  the  aid  of  a  guy.  The 
tension  of  the  circuits  tends  to  pull  the  pole  toward  the  inside  of 
the  curve  or  corner,  hence  to  resist  this  the  guy  must  be  set  away 
from  the  corner  in  the  line  A  F.  Such  a  diagram  then  shows  both 
the  tension  on  the  guy  and  the  direction  in  which  it  must  be  placed. 
It  is  ea.sy  to  see  that  by  making  an  elevation  drawing  of  a  pole  line 
the  same  method  may  be  used  to  determine  the  magnitude,  direction 
and  point  of  application  of  the  resultant  of  the  forces  that  act  on 
the  line  in  a  vertical  plane.  In  a  line  carrying  open  wire  only,  the 
resultant  in  a  vertical  plane  will,  if  the  arms  are  all  filled,  lie  on  the 
center  of  the  arms  and  be  equal  to  the  sum  of  all  the  tensions  of 
the  individual  wires.  If  there  are  aerial  cables  the  point  of  appli- 
cation of  the  resultant  will  move  toward  the  cable  arm  just  in 
proportion  as  the  stress  on  the  messengers  exceeds  the  stress  of  the 
open  wire. 

Resistance  to  Bending. — When  a  pole  is  subjected  to  a  horizontal 
force,  in  any  direction,  it  tends  to  bend  in  the  direction  toward 
which  the  force  is  directed,  the  fibres  of  the  wood  lying  on  the  side 
of  the  pole  toward  the  direction  of  the  force  are  compressed,  while 
those  on  the  opposite  side  arc  stretched.  If  the  pole  be  cylindrical 
it  can  be  shown  that  the  section  along  which  rupture  will  take 
place  will  be  at  the  surface  of  the  ground,  when  the  diameter  of  the 
pole,  at  the  point  at  which  the  force  is  applied,  is  equal  to,  or  greater 
than  two-thirds  of  the  diameter  at  the  ground  surface.  When  the 
diameter  of  the  section  at  the  point  of  application  of  the  force  is  les'. 

thrrupture  takes   place  above  the   surface  of  the  ground  at  thai   point 


wiiere  the  diameter  of  the  pole  is  two-thirds  of  the  diameter  at  the 
point  of  application  of  the  force.  The  horizontal  stress,  which  will 
cause  rupture,  when  the  section  of  rupture  coincides  with  the  ground 

level,  is  given  by  the  formula,  F  =  "^ — -     ,  where  R  is  the  radius 

4/- 
of  the  section  at  the  surface  of  the  ground,  L  is  the  height  above  the 
soil  to  the  point  of  application  of  the  force,  T  the  resistance  to 
rupture  per  unit  of  section  of  the  material  composing  the  pole,  and 
/'  the  force  causing  rupture.  To  find  the  diameter  of  a  pole  to 
resist  any  given  tension,  with  say  a  factor  of  safety  of  10  this 
formulae  may  be  transformed  and  will  appear  as  follows : 

In  case  the  diameter  of  the  section  of  the  pole  at  which  the  resultant 
of  all  the  forces  acting  upon  it  is  applied  is  less  than  two-thirds  of 
the  diameter  at  the  level  of  the  ground,  the  section  at  which  rupture 
will  take  place  will  be  above  the  ground,  and  the  force,  F,  necessary 
to  break  the  pole,  can  be  found,  but  the  formula  is  much  more 
complicated  and  is  given  below : 

IT   R\    (R  _  R,)    T 

r  =  27  

16  L 

in  which  R,  is  radius  of  the  section  at  which  the  force  is  applied, 
while  the  other  symbols  have  the  same  meaning  as  before.  The 
vi.lues  of  T  in  the  preceding  formula;  are  the  tensile  strengths  of 
the  various  kind  of  wood  used  for  poles.  For  the  purpose  of  calcu- 
lation the  values  shown  in  Table  3  are  fair  to  assume. 

TABLE  3. 

TENSILE  STRENGTH  OF  TIMBER. 

,.  Breaking  W'ei^it  per 

^^"^ty-  Square  Inch  in  lbs. 

A^j'    A'T'^rican     5,500  to   I7,00<> 

Cedar,    American    j ,  ^qq, 

Chestnut     '.■.".■.  7,000  to   ulooo. 

Cypress    6,000 

•;'"'     6,000  to  1 0,000 

Pine,    yellow         . 5,000  to   12,000 

Kedwood,    California    ,0  800 

Spi^nee     5,000  to   loiooo 

As  a  practical  illustralion  assume  a  30-foot  line  with  two  ten-pin 
arms  all  full. 

Case  First. — Suppose  all  wires  to  be  dead-ended,  the  tension  of 
the  line  will  be  3,000  poimds;  the  point  of  application  of  the  resultant 
is  in  the  center  of  the  pole  midway  between  the  two  arms,  or  say 
28  ft.  from  the  ground.  The  radius  of  the  point  of  application  of 
the  resultant  is  about  3}i  in.  (7-in.  top  pole),  the  radius  at  the  ground 
(standard  pole)  about  4  in.,  hence  the  upper  diameter  is  more  than 
three-fourths  of  the  ground  diameter  and  the  pole  will  break  at  the 
ground  ind 

_       3-14  X  375'  X   11,400  .„       „ 

F=  „  =   16.800  lbs. 

4  X  28 

as  the  stress  applied  is  3.000  pounds  the  pole  would  hold,  but  would 
have  so  little  margin  as  to  probably  fail  with  the  first  sleet  storm. 

Case  Second. — Assume  a  similar  line,  but  with  only  one  cross  arm 
to  turn  a  corner,  as  shown  in  Fig.  5.  For  one  cross  arm  the  re- 
sultant stress  tending  to  bend  the  pole  is  shown  by  Fig.  5  to  be  1,275 
pounds.  The  strength  of  the  pole  is  the  same  as  previously  found, 
thus  showing  a  factor  of  safety  of  thirteen.  Such  a  pole  in  a  shel- 
tered location  would  be  sufficient,  but  would  be  better  if  reinforced 
with  a  guy.  From  these  examples  it  is  easy  to  see  that  when  a 
number  of  wires  are  dead-ended,  or  when  there  is  an  angle  or  curve 
of  any  magnitude,  the  horizontal  stress  soon  rises  to  such  propor- 
tion as  to  be  far  beyond  the  resistance  to  flexure  presented  by  any 
ordinary  pole. 

JVind  Stress. — Of  all  the  forces  operating  against  a  pole  line  wind 
is  far  the  most  difficult  to  evaluate,  and  the  very  best  estimates 
frequently  go  astray.  Some  lines  which  have  withstood  the  attacks 
of  the  elements  for  years  will  suddenly,  and  under  seemingly  slight 
provocation  fail.  Recorded  tests  on  wind  pressure  are  fragmentary 
and  misleading.  Some  well-received  data  show  that  a  gale  blowing 
70  miles  per  hour  exerts  about  25  pounds  per  square  foot  of  area 
normal  to  the  wind.  On  a  sleet-covered  line  of  50  wires  this  would 
amount  Lo  about  4.500  pounds.  But  it  is  common  experience  for 
line,  that  should  successfully  withstand  a  greater  stress  to  fail  at 
presumably  less  wind  velocity.  Two  explanations  have  been  ad- 
vanced,  one    that    occasional   gusts   cause    far   greater   instantaneous 
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prcs»iiri^,  (lie  otlici  ilut  milIi  gusu  set  (he  line  swinging  iiiul  vibrat- 
ing in  a  manner  tu  hasitcn  its  deslructiun.  Probably  both  of  these 
cause-s  operate,  and  very  possibly  to  a  far  greater  extent  than  is 
usually  iniagMicd.  Wind  pressures  attack  the  line  from  every  con- 
ceivable ilircction,  but  in  a  gintral  way  tlicy  may  be  relegated  to 
the  category  ul  the  horizontal  forces  that  act  transversely  to  the 
line.  Thus  intensity  is  so  dillicuit  to  estimate  that  in  exposed  loca- 
tions about  the  only  method  is  to  build  as  strongly  as  possible,  and 
then  rebuild  when  the  line  goes  down.  Thus  it  is  shown  that  all 
the  forces  acting  on  a  pole  line  may  be  either  resolved  into  vertical 
or  horizontal  ones.  l'"or  the  vertical  ones  strong  straiKht  poles  form 
the  only  resource ;  but  the  horizontal  stresses,  particularly  those 
which  are  developed  at  curves,  angles  and  terminal  poles,  may  be 
resisted  by  guying. 


Opinions  on  the  Berliner   Decision. 


President  P.  P.  Fish,  of  the  American  Telephone  &  Telegraph 
Company,  is  iiuoted  as  follows  by  the  Boston  News  Bureau: 

"President  Fish,  of  the  American  Telephone  &  Telegraph  Com- 
pany, says  the  decision  of  the  United  States  Court  of  Appeals  in 
ihe  Berliner  patent  case  leaves  the  situation  in  relation  to  this  patent 
just  where  it  has  been.  The  court  holds  that  the  instruments  manu- 
factured by  the  National  and  Century  Telephone  Companies  do 
not  infringe  upon  the  Berliner  patent.  Mr.  Fish  says,  however,  that 
the  Berliner  patent  has  been  of  no  practical  validity  for  a  great  many 
years,  hence  the  decision  is  of  no  great  importance.  He  is  not  pre- 
pared to  say  whether  or  not  the  case  will  be  carried  to  the  Supreme 
Court." 

Judge  Jame>  M.  Thomas,  president  of  the  Independent  Tclepliunc 
Association  of  the  United  States  of  America,  said  that  the  Court 
of  Appeals  sustains  the  court  below  on  the  ground  of  non-infringe- 
ment, holding  that  Berliner  is  entitled  to  his  patent  so  far  as  the 
use  of  metal  electrodes  is  concerned.  All  the  commercial  tele- 
phones, however,  employ  carbon  electrodes,  which  do  not  infringe 
the  Berliner  patent,  so  that  the  decree  is  a  complete  victory  for 
defendant  and  is  of  great  interest  all  over  the  United  States,  as  it 
involves  the  investment  on  the  part  of  anti-Bell  companies  of  two 
hundred  millions  of  dollars,  which  has  been  invested  in  the  oppo- 
sition to  the  American  Bell  Telephone  Company.  He  considers 
that  in  the  successful  tcrminnlinn  of  this  great  case,  due  recognition 
should  be  given  to  the  parties  who  have  been  bearing  the  burden  of 
the  fight.  After  the  decision  in  the  government  case  in  which  the 
Supreme  Court  sustained  the  decision  of  the  Court  of  Appeals,  re- 
fusing to  cancel  the  Berliner  patent  on  the  grounds  of  fraud  and 
other  claims  contained  in  the  bill  of  the  government,  nothing  re- 
mained to  be  done  but  for  those  interested  outside  of  the  American 
Bell  Telephone  Company  w^ho  had  invested  in  telephony,  to  bend 
their  eflforts  towards  the  defeat  of  the  Berliner  patent,  so  far  as  it 
related  to  what  is  known  as  the  carbon  microphone.  Immediately 
after  the  organization  of  the  Independent  Telephone  Association  of 
the  United  States  of  America  at  Detroit,  in  1897,  a  committee  was 
appointed  consisting  of  Hon.  H.  D.  Critchfield,  of  Chicago,  formerly 
of  Ohio;  Judge  Savage,  of  Pennsylvania,  and  himself,  who  undertook 
to  assist  the  defence  in  the  three  cases  brought  against  manufac- 
turers by  the  American  Bell  Telephone  Company  in  the  city  of  Boston. 
The  National  Telephone  Manufacturing  Company,  which  has  been 
Ihe  prominent  party  in  all  this  litigation,  had  previously  retained 
Mr.  Edward  P.  Payson.  of  Boston,  as  its  counsel ;  and  arrangements 
were  effected  whereby  the  three  cases  (on  account  of  involving  the 
same  issues)  were  to  be  considered  as  one,  and  that  Judge  R.  S. 
Taylor,  of  Fort  Wajme.  Ind.,  should  be  accepted  as  a  representative 
of  an  outside  interest  to  assist  in  trying  this  case. 

"Only  those  who  have  been  through  similar  experiences  can  ap- 
preciate the  amount  of  work  that  was  expended  in  the  preparation 
of  the  defence  and  in  financing  a  plan  whereby  this  great  victory 
tias  been  brought  to  the  independent  telephone  interests.  Mr.  Ed- 
ward P.  Payson  has  devoted  years  of  study  to  the  troublesome  legal 
and  technical  questions  involved  in  this  case.  He  has  worked  faith- 
fully and  deserves  the  everlasting  esteem  of  all  the  investors  of  the 
$200,000,000  which  were  jeopardized  by  this  suit.  Judge  R.  S.  Taylor, 
having  been  on  the  government  case,  and  being  more  or  less  familiar 
with  the  questions  involved,  immediately  took  up  the  work,  and 
has  proven  a  master  in  the  handling  of  the  legal  and  technical  ques- 
tions  involved   therein.     No   case   ever  had   more   devoted    lawyers, 


.iiid  tlir  court!!  have  had  no  case  involving  grrali-r  .iiid  iiiorc  unlvcr^.li 
intercuts  than  this  famous  Berliner  case.  The  Liligutioii  Coniiiiilte< 
of  the  association,  consiHting  of  lloti.  Hugh  Dougherty,  lilullton. 
ind.;  Hon.  S.  P.  Shccriii,  of  Indianapolis,  ind.;  ilon.  li.  U.  Critcli 
licld,  of  Chicago;  E.  H.  I'ishcr.  of  Ciraiid  Kapids,  Mich,  and  mysell, 
have  worked  and  contributed  in  every  way  possible  to  the  support  ol 
those  who  had  undrriaketi  the  defeat  of  this  patent." 

Mr.  E.  1*.  Payson,  of  Boston,  chief  cnuiisel  of  the  National  'I'cli- 
phone  Maiiiifucturing  Company,  ct  al.,  gives  the  following  infortiKi 
tion  as  to  the  bearing  of  the  decision: 

The  second  defence,  namely,  the  insuflicicncy  of  the  Berliner  appli- 
cation, is  t\it\  specifically  passed  upon.  The  fifth  defence,  double 
patcnting,  is  not  alluded  to.  The  Bell  mercury  transmitter  operated 
by  variations  of  pressure  is  atfirmed,  but  the  api)aralus  is  not  held 
to  have  been  sulliciently  practical  to  be  an  anticipation.  The  third 
(Edison)  defence  is  allirmcd  as  to  the  Edison  (1K77;  discovery  and 
his  April  ist  apparatus,  and  his  carbon  electrode,  which,  in  the  fall 
of  1877,  "represents  the  first  marked  advance  in  the  transmitter 
art  since  the  1876  Bell  patent;  and  the  carbon  electrode  is  found  in 
every  commercial  battery  transmitter"  ;  and  the  value  of  the  work 
of  I'rof.  iiughes  with  reference  to  "variations  of  resistance  at  a 
loose  or  feeble  contact  between  solid  electrodes  in  constant  contact," 
is  considered  at  length.  The  defence  upon  which  the  opinion  mainly 
rests  is  the  fourth  defence,  namely,  that  Berliner  really  contributed 
nothing  to  the  art  of  telephony ;  that  iiis  rights  are  purely  technical ; 
and  that  the  defendant's  transmitters  contain  nothing  derived  from 
Berliner  and  are  not  within  or  an  infringement  of  his  patent,  even  if 
the  patent  be  valid ;  as  to  which  defence  at  page  238  of  the  brief  we 
said  that  even  if  Berliner  tried  his  metal  electrodes  before  Mr. 
Edison  invented  carbon,  considering  that  carbon  was  not  implicit  in 
Mr.  Berliner's  work,  but  was  produced  by  Edison,  "the  Berliner 
patent  in  suit  must  be  given  a  narrow  scope  so  limited  as  to  not 
include  either  form  of  the  defendant's  transmitters.  It  is  submitted 
that  this  view  presented  under  the  fourth  defence  is  in  every  respect 
a  conservative  view  of  the  premises ;  that  it  leaves  to  Mr.  Berliner 
the  very  utmost  that  can  be  reasonably  claimed  by  him;  that  it 
concedes  to  Mr.  Edison  only  that  of  which  he  was  evidently  the 
discoverer  and  the  inventor."  We  have  thus  gained  in  this  court 
all  that  was  hoped  to  be  gained  in  having  them  affirm  the  decision 
of  Judge  Brown  in  this  way,  and  it  leaves  nothing  of  the  Berliner 
invention  of  any  practical  commercial  value,  as  all  the  commercial 
telephones  used  throughout  the  world  have  carbon  electrodes. 

President  Sheerin,  of  the  New  Long-Distance  Telephone  Company, 
of  Indiana,  said  "that  if  the  Berliner  patents  had  been  sustained  90 
per  cent,  of  the  equipment  used  by  telephone  companies  other  than 
the  American  Bell  and  its  tributaries  would  have  been  infringement 
of  the  Bell  Company's  patents.  The  independent  companies  of 
Indiana  have  7S,ooo  telephones  and  they  would  all  have  been  sufferers 
by  an  adverse  decision.  The  importance  of  the  decision  is  great 
to  them  because  their  ability  to  continue  in  business  was  involved 
in  their  right  to  use  the  independent  manufacturer's  products." 


Wireless  Daily   Papers. 


With  reference  to  recent  reports,  a  cable  dispatch  from  London 
of  January  16:  Daily  papers  will  not  be  published  for  the  present, 
at  least,  on  Atlantic  steamers.  The  Marconi  Company  will  under- 
take only  to  send  messages  forty  miles  seaward,  and  news  bulletins 
simply  will  be  displayed  in  various  parts  of  the  incoming  steamers. 
It  is  stated  that  Mr.  Marconi  is  at  work  upon  a  new  form  of  wireless 
instrument,  the  purpose  and  object  of  which  is  to  definitely  locate 
the  whereabouts  of  ships  at  sea  which  may  be  drifting  helpless  by 
reason  of  some  derangement  of  its  machinery.  The  object  of  this 
instrument  is  for  use  in  just  such  an  emergency  as  that  in  which 
the  St.  Louis  was  involved.  By  means  of  this  instrument  the  exact 
latitude  and  longtitude  of  the  helpless  ship  may  be  determined  and 
its  course  followed  from  day  to  day.  With  this  information  in 
hand,  vessels  may  be  dispatched  to  the  aid  of  the  helpless  steamer, 
and  by  means  of  the  usual  form  of  wireless  instrument  the  relief 
steamer  may  be  kept  posted  as  to  the  changes  of  position  of  the 
drifting  vessel  from  day  to  day.  It  is  understood  that  by  means 
of  the  new  instrument  greater  possibilities  are  open  to  shore  stations 
in  the  matter  of  communication  with  vessels  than  by  means  of  the 
ordinarv  form  of  wireless  instrument  now  in  use. 


January  24,  1903. 
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Recent  Electrochemical  Developments. 


By  Clinton  Paul  Townsend. 

production  of  bleach   liquors. 

The  "scries"  arrangement  of  electrodes  for  electrolytic  work  has 
been  applied  chiefly  to  the  refining  of  copper,  and  the  production 
of  hypochlorites  and  of  chlorates  by  the  electrolysis  of  chloride 
solutions.  These  are  not  the  sole  applications  of  the  bipolar  system 
of  connections,  for  electric  furnaces,  both  arc  and  incandescent, 
have  been  constructed  according  to  this  plan ;  but  they  are  the 
branches  of  the  art  in  which  no  disadvantage  is  to  be  apprehended 
from  the  mixture  of  the  soluble  anode  and  cathode  products  of  the 
electrolysis,  in  which  a  close  juxtaposition  of  the  electrodes  is  both 
feasible  and  desirable,  and  in  which,  therefore,  the  arrangement 
affords  substantial  advantages. 

In  the  series  system  the  end  electrodes  only  arc  connected  to 
the  source  of  current;  the  internicdiale,  unconnected  or  "bipolar" 
electrodes  constitute  partitions  or  partial  partitions  separating  the 
electrolyte  into  successive  bodies.  If  these  several  bodies  of  elec- 
trolyte are  absolutely  distinct,  the  current  can  only  pass  from  one 
to  the  other  through  the  separating  plates,  which  accordingly 
assume  an  opposite  polarity  on  opposite  sides.  If,  however,  as  is 
always  necessary  for  continuous  work,  these  bodies  of  electrolyte 
communicate  with  one  another,  either  directly  or  indirectly  through 
a  common  supply  or  discharge  main,  the  current  will  pass  in  part 


HORIZONTAL   AND  VERTICAL   SECTIONS  OF  ELECTROLYTIC  VAT. 

through  the  electrolyte  around  the  intermediate  plates,  and  the 
part  of  the  current  which  so  passes  is  largely  wasted.  Hitherto  this 
fact  has  been  generally  disregarded,  and  numerous  patented  devices 
for  the  production  of  bleach  liquors,  etc.,  comprise  so-called  bipolar 
electrodes  consisting  of  perforated  plates,  wire  cloth,  or  even  assem- 
bled plates  lying  loosely  m  a  large  tank.  Such  devices  are,  of  course, 
almost  inoperative. 

Mr.  Max  Haas,  of  Aue,  Germany,  describes  a  series  of  construc- 
tions in  which  account  is  taken  of  this  current  loss.  These  devices 
are  without  doubt  the  most  efficient  vats  for  the  electrolytic  pro- 
duction of  hypochlorites  which  have  been  offered.  In  all  cases  the 
principle  is  to  afford  communication  between  the  several  bodies  of 
electrolyte  contained  between  the  plates,  but  by  means  of  passages 
so  narrow,  long  and  tortuous  that  the  current  loss  occasioned  thereby 
is  negligible  for  practical  purposes. 

One  form  of  the  apparatus  is  shown  in  the  accompanying  figure, 
which  shows  a  horizontal  and  a  vertical  section.  The  electrolytic 
vat.  b,  is  divided  by  the  carbon  plates,  r,  into  a  series  of  compart- 
ment.s,  c.  and  the  end  plates  are  connected  to  the  source  of  current. 
Each  compartment,  c,  communicates  at  its  bottom  through  narrow- 
passages,  d,  with  a  containing  vessel,  a,  which  holds  the  main  body 
of  the  electrolyte,  in  this  case  a  sodium  chloride  solution.  Each 
compartment,  c,  also  communicates  at  its  top  with  the  same  vessel, 
a.  through  long,  narrow  and  curved  conduits,  e.  as  shown. 

When  the  current  is  passed  there  is  considerable  evolution  of  gas 
at  the  electrodes,  and  the  specific  gravity  of  the  electrolyte  in  the 
compartments,  c.  is  thereby  reduced ;  these  portions  of  electrolyte 
are,  therefore,  displaced  continuously  by  the  heavier  liquid  entering 
through    channels,    d.    and    overflow    through    channels,    c.    descend 


through  the  external  vat  and  return  again  to  the  compartments. 
A  continuous  circulation  is  thereby  maintained,  and  the  several 
channels  are  of  such  form  and  size  as  to  prevent  any  substantial 
loss  of  current  by  short-circuiting  between  opposite  sides  of  the 
intermediate  electrodes.  In  the  above  construction  the  electrolyte 
passes  through  the  compartments  simultaneously;  it  is  often  de- 
sirable, however,  that  the  electrolyte  should  pass  in  succession 
through  the  compartments,  and  several  arrangements  for  accom- 
plishing this  without  loss  of  current  are  suggested.  In  every  case, 
however,  the  principle  is  as  above  stated,  to  afford  communication 
between  the  compartments  by  long  and  narrow  -channels. 

ANODES   FOR   ELECTROLYTIC    WORK. 

The  basic  principle  of  two  methods  recently  patented  to  Herbert 
H.  Dow,  of  Midland,  Mich.,  for  the  manufacture  of  carbons  suited 
particularly  for  electrolytic  work,  is  to  coat  each  particle  of  ground 
coke  or  other  carbonaceous  material  with  the  minimum  quantity  of 
such  binding  agent  as  coal-tar,  etc.,  which  will  serve  the  purpose  of 
binding  the  particles  into  a  coherent  pencil  or  rod.  This  gives  a 
carbon  of  the  maximum  density  and  electrical  conductivity. 

The  inventor  states  that  if  carbon  particles  be  mechanically  mixed, 
however  intimately,  with  pitch,  the  quantity  of  the  binding  agent 
which  will  adhere  to  the  particles  will  vary,  and  especially  that  the 
smaller  particles  will  receive  more  than  their  proportionate  share. 
According  to  the  present  invention,  the  cold  ground  carbon  is  dropped 
through  the  heated  vapor  arising  from  the  binding  agent,  and  the 
latter  condenses  upon  each  individual  particle,  coating  them  inti- 
mately; and  what  is  more  essential,  the  amount  of  coating  is  propor- 
tionate to  the  size  of  the  particle.  This  is  because  the  action  is  one 
of  condensation,  and  the  larger  particles  are  able  to  condense  a 
quantity  of  the  binder  in  proportion  to  their  weight  before  they  are 
themselves  heated  to  the  temperature  at  which  no  further  conden- 
sation occurs. 

An  alternative  method  which  gives  intimate  distribution  of  the 
binder  over  the  coated  particles  depends  upon  the  use  of  the  binding 
agent,  tar,  pitch,  etc.,  in  the  form  of  an  emulsion  with  water.  This 
method  of  course  secures  a  uniform  distribution  of  the  binding  agent, 
and  therefore  a  uniform  conductivity  of  the  resulting  electrode;  it 
does  not,  however,  limit  the  quantity  of  the  binder  to  the  practicable 
minimum,  as  is  the  case  with  the  other  method. 


New  Telephone  Patents. 

The  present-day  increase  in  what  may  be  called  "the  telephone 
density"  is  gradually  making  itself  felt  at  the  Patent  Office.  With 
this  increase  of  this  density,  i.  e.,  increase  in  the  number  of  telephones 
per  unit  of  geographical  area,  in  order  that  a  prohibitive  number 
of  central  offices  may  not  be  required,  switchboards  of  larger  and 
larger  capacity  must  be  constructed.    Unfortunately,  the  size  of  oper- 


FIG.    I. — CLAUSEN    TELErHONE  JACK. 

ators  does  not  keep  pace  with  the  increasing  central  office  unit,  and 
consequently '  to  bring  the  entire  multiple  of  large  switchboards 
within  reach  of  the  operators,  smaller  and  smaller  apparatus  must 
be  used.  To  meet  this  requirement,  the  metal  frame  jack  was  de- 
vised, specimens  of  which  have  been  appearing  from  time  to  time. 

In  the  patent  issue  of  January  13  a  patent  granted  to  H.  P.  Clausen 
describes  another  design  for  such  a  multiple  jack.  In  Fig.  I  this  jack 
strip  is  shown  in  section.  As  will  be  seen,  the  jack  is  of  the  type 
known  as  "three  point" ;  that  is,  it  is  adapted  to  register  with  its 
plug  to  control  three  contacts.  The  body  of  the  jack  strip  is  en- 
tirely of  metal.  This  is  given  a  U-shape,  so  that  it  forms  both  the 
supporting  and  clamping  lugs  at  the  ends  of  the  strip  and  the  rear 
plate  shown  at  B.  Upon  the  front  of  the  legs  of  the  U  the  usual 
hard  rubber  face-strip,  carrying  the  jack  thimbles  is  motuitcd  ;  while 
the  jack  springs  are  mounted  upon  the  metal  rear  strip  through  the 
agency  of  a  bolt  and  steady  pin,  the  necessary  insulation  being  main- 
tained by  the  use  of  suitable  sheets,  strips  and  bushings  of  hard 
rubber.  This  is  well  shown  in  the  figure.  The  excessive  number 
of  pieces  of  insulation  to  be  provided  and  maintained  in  position 
appears  to  be  objectionable,  but  the  inventor  must  feel  rather   sure 
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of  his  position,  for  tlie  chief  claimed  novelty  is  in  this  very  design 
of  metal  strip  with  its  iillied  insululing  pieces, 

Two  new  telephone  transmitters  appear  in  this  patent  issue  of 
January  ij.  One  ol  tlicse  is  the  invention  of  M.  K.  Hutchison,  while 
the  other  was  devised  by  C.  C.  Caddcn.  These  two  transmitters  arc 
very  dilTerenl,  the  lirst  being  based  upon  the  same  principle  as 
Kdison's  inertia  transmitters  of  some  years  aRo ;  while  Mr.  Cailden's 
invention  consists  chicdy  in  a  novel  form  of  lle.xiblc  joint  between 
the  n\ovablc  electrode  and  the  carbon  chamber. 

Fig.  2  shows  views  of  both  of  these  transmitters.  To  the  left  is  n 
diaKrammatic  plan  and  a  section  of  Mr.  Hutchison's  transmitter 
and  to  the  right  is  a  sectional  view  of  that  of  Mr.  Caddcn. 

Referring  first  to  the  inertia  transmitter,  it  is  seen  that  the  dia- 
phragm is  placed  hori/dnlally  and  carries  at  the  center  of  its  upper 
surface  a   symmetrical   k'""!'   "f  olectrodes   of  carbon   cemented    to 


FIG.    2.  — IIL  rCHISON   -WD  C.ADDEN    TRANSMITTERS. 

an  insulating  support  affixed  securely  to  the  diaphragm.  In  the 
figure  the  electrodes  are  shown  as  concentric  rings,  but  other  forms 
equally  good  readily  suggest  themselves.  Between  the  electrodes 
insulation  is  placed  and  about  them  a  closed  chamber,  partly  filled 
with  carbon  granules  is  arranged.  The  electric  circuit  is  led  to  the 
electrodes  and  is  completed  through  the  granule  contacts,  maintained 
by  gravity.  The  variation  of  resistance  necessary  for  transmission 
depends  upon  the  pressure  variation  caused  by  the  inertia  of  the 
particles,  when  the  diaphragm  vibrates. 

Observing  now  Mr.  Cadden's  transmitter,  the  usual  general  ar- 
rangement of  parts  is  adhered  to,  but  the  details  of  construction  are 
novel.  Instead  of  the  usual  flexible  diaphragm  joint  of  fabric  or 
mica,  between  the  movable  electrode  and  carbon  chamber,  there  is 
in  this  case  provided  a  sliding  joint.  The  head  of  the  chamber  is 
provided  with  an  aperture  and  the  spindle  of  the  movable  electrode 
slides  in  this,  the  joint  being  virtually  packed  to  prevent  the  escape 
of  the  granules  from  the  chamber  proper  into  the  space  behind  the 
electrode,  by  the  use  of  the  fabric  packing  disc,  V.  At  in  a  second 
fabric  disc  is  placed,  outside  the  chamber,  and  the  tripod  spring, 
shown  enlarged  in  elevation,  resting  with  its  center  upon  the  dia- 
phragm and  its  legs  upon  this  external  fabric,  serves  to  maintain 
a  sensitive,  flexible  connection  between  electrode  and  diaphragm. 

Another  attachment  for  transmitters  for  so  holding  a  sheet  of 
paper  that  it  forms  a  germ-proof  partition  between  telephone  users 
and  the  infection  supposed  to  exist  in  transmitter  mouthpieces,  is 
the  subject  of  a  patent  issued  to  J.  F.  Logue.  This  latest  attachment, 
the  most  compact  for  its  purpose  thus  far  seen,  is  a  wire  ring  and 
clamp  so  designed  that  when  the  clamp  is  sprung  over  the  base  of  the 
mouthpiece,  the  ring  lying  concentric  with  and  in  a  plane  parallel 
to  the  edge  of  the  mouthpiece,  forms  therewith  a  channel  of  suffi- 
cient width  to  receive  and  hold  the  paper  in  position. 

Still  another  patent  relating  to  the  transmitter  portion  of  the 
telephone  instrument  is  that  bearing  the  title,  "Coil-Box  for  Tele- 
phones," wherein  is  described  a  modification  of  that  type  of  trans- 
mitter arm  so  familiar  a  few  years  ago  when  the  magneto  system 
was  in  vogue,  having  a  receptacle  or  enlargement  at  its  base  in  which 
the  induction  coil  is  mounted.  The  present  modification  consists  in 
providing  a  base  plate  for  such  a  transmitter  arm  and  in  so  hinging 
the  arm  to  the  base  plate  that  the  former,  normally  held  in  position 
by  a  latch,  may  be  swung  aside  to  expose  the  induction  coil  to  view. 


Ihc  thcuittital  advantages  of  this  arc  without  doubt  very  much 
greater  than  the  real  ones,  for  the  necessity  of  access  to  the  induc- 
tion coils  i.-i  rather  remote.  The  possibility  for  a  decided  advantage 
docs,  however,  cxi.si  in  this  transmitter  arm  in  that  the  arm  proper 
is  made  hollow,  and  therefore  may  be  used  to  carry  the  transmitter 
cord  omcealed  and  not  in  a  puMtion  to  be  toyed  with  by  the  tele- 
phone user.  This  point,  however,  is  not  mentioned  in  the  present 
patent,  which  is  granted  to  W.  E.  McCormick  and  assigned  to  the 
International  Telephone  Maimfacturing  Company. 

A  polarized  bell  is  the  subject  of  a  patent  granted  to  E.  E.  Yaxley 
and  assigned  to  the  American  Electric  Telephone  Company.  The 
novelty  in  this  bell  lies  in  the  reversal  of  the  customary  positions  of 
the  armature  and  yoke  piece.  Thu.s,  instead  of  the  armature  being 
placed  between  the  poles  and  the  yoke,  this  latter  is  perforated  to 
admit  the  passage  of  the  poles  through  it,  and  the  armature  is  hung 
outside  the  yoke.  The  only  advantage  which  can  be  claimed  for 
this  novel  arrangement  of  parts  is  such  additional  rigidity  as  is 
imparled  to  the  magnet  by  the  poles  being  thrust  through  the  yoke. 

Of  the  remaining  patents,  both  relate  to  interconmiunicating  sys- 
tems; that  is,  telephone  systems  in  which  all  switching  is  performed 
manually  at  the  different  stations.  Both  of  these  are  so  designed 
that  it  is  possible  for  but  two  stations  to  be  connected  at  one  time, 
and  therefore  privacy  i-,  guaranletd.  (Jiie  oi  tiase  system.-,  is 
adapted  to  single  wire,  dial-switch  working,  while  the  second  is  for 
true  metallic  or  balanced  line  working.  Both  systems  are  the  inven- 
tions of  Messrs.  S.  II.  Parsons  and  T.  Slopcr,  of  Ijigland. 

In  the  first  system  the  completion  of  a  connection  is  dependent 
upon  the  action  of  two  relays,  one  at  each  of  the  stations  to  be  con- 
nected, and  which  control  receiver  circuits  of  the  respective  stations. 
When  one  station  desires  a  second  the  dial  switch  is  first  properly 
placed  and  a  signal  sent.  In  answering,  the  called  station  must  hunt 
for  the  calling  station  by  revolving  his  switch  arm.  When  the 
correct  point  is  reached,  that  of  the  calling  line,  this  fact  is  indicated 
to  both  parties  by  the  click  coincident  with  the  closing  of  the  receiver 
circuits  by  the  operation  of  the  two  relays.  This  desired  result  is 
accomplished  by  the  arrangement  of  circuits  shown  in  Fig.  3,  from 
which  it  will  be  seen  that  in  order  to  operate  either  relay,  the  switches 
at  both  stations  must  be  properly  set. 

The    second   system   depends   upon   maintaining  the   receiver   and 
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FIG.  3. — P.^RSOXS   AND  SLOPER  TELEPHONE    SVSTEM. 

transmitter  circuits  of  each  station  entirely  independent  of  each 
other,  and  yet  so  connecting  both  circuits  to  the  lines  that  by  the 
agency  of  plugs  and  jacks  the  transmitter  circuit  at  one  station  may 
be  directly  connected  to  the  receiver  circuit  of  the  one  desired  and 
vice  versa.  On  receiving  a  signal,  the  desired  station,  as  with  the 
previous  system,  must  hunt  for  the  calling  line  and  when  he  has  found 
it  the  existence  of  his  plug  in  his  jack  of  that  line,  connects  his 
transmitter  to  the  distant  receiver.  Thus  it  is  seen  a  completed 
connection  depends  upon  the  mutual  actions  of  both  calling  and 
called  stations  toward  the  same  end  and  privacy  is  therefore  guar- 
anteed. 


January  24,  1903. 
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Wireless  Telegraph  Message  From   President  to   King. 


It  is  announced  from  the  Marconi  wireless  telegraph  station  at 
South  Wellfleet,  Mass.,  that  the  following  message  was  transmitted 
on  January  19  by  the  Marconi  system  of  wireless  telegraphy  between 
Cape  Cod  and  Cornwall,  England,  from  President  Roosevelt  to 
King  Edward: 
His  Majesty,  Edward  VII, 
London,  England:* 

In  taking  advantage  of  the  wonderful  triumph  of  scientific  research 
and  ingenuity  which  has  been  achieved  in  perfecting  a  system  of 
w-ireless  telegraphy,  I  extend  on  behalf  of  the  American  people  most 
cordial  greetings  and  good  wishes  to  you  and  to  all  the  people  of  the 
British  Empire.  Theodore  Roosevelt. 

Wellfleet,  Mass.,  January  19,  1903. 

King  Edward  replied  by  cable  as  follows: 

SANDRI^'GHA^r,  January  19,  1903. 
The  President, 

White  House,  Washington,  America  : 

I  thank  you  most  sincerely  for  the  kind  message  which  I  have 
just  received  from  you,  through  Marconi's  transatlantic  wireless 
telegraph}'.  I  sincerely  reciprocate  in  the  name  of  the  people  of 
the  British  Empire  the  cordial  greetings  and  friendly  sentiment 
expressed  by  you  on  behalf  of  the  American  Nation,  and  I  heartily 
wish  you  and  your  country  every  possible  prosperity. 

Edward  R.  and  I. 

A  great  deal  of  secrecy  has  been  maintained  in  regard  to  the 
Wellfleet  station  and  the  apparatus  it  contains ;  and  it  is  reported  in 
the  newspapers  that  Mr.  Marconi  complains  of  the  stealthy  move- 
ments of  spies  and  strange  watchers  in  the  vicinity.  No  technical 
data  have  been  forthcoming,  but  a  reporter  of  the  Nciv  York  Journal 
quotes  Mr.  Marconi  as  follows :  "The  severest  part  of  my  work  at 
Glace  Bay  was  the  responsibility  for  so  many  lives  while  we  were 
making  our  experiments,"  said  Mr.  Marconi.  "A  single  mistake,  the 
touching  of  a  wire  at  the  wrong  moment,  might  mean  sudden  death. 
At  Glace  Bay  we  have  a  current  of  100,000  volts.  That  is  much  more 
than  we  need,  so  here  we  use  only  50,000  volts,  but  that  is  enough 
to  kill  a  man,  or  a  dozen  men.  Long-distance  wireless  telegraphy 
is  simply  a  question  of  power,  or  rather  a  question  of  power  combined 
with  height  of  tower.  The  higher  the  tower,  the  less  power  is  re- 
quired. We  have  built  our  towers  on  this  side  as  high  as  practicable 
in  their  exposed  conditions,  but  we  still  have  to  use  a  current  of  very 
high  potential  energy." 

The  same  reporter  gives  the  following  graphic  description  in- 
dicative of  the  amount  of  power  used : 

Mr.  Marconi  touched  a  lever.  There  was  a  blinding  flash  and  a 
deafening  report  as  a  spark  several  inches  long  jumped  from  the 
disk  at  which  the  aerial  wires  conveyed  to  another  disk  connected 
with  a  wire  leading  into  the  ground.  Although  employees,  officials 
and  visitor  alike  had  stufifed  their  ears  with  plugs  of  cotton  wool,  the 
sharp,  explosive  sound  was  painful  in  its  intensity. 

Crack  !  There  was  anothe:*  flash  as  another  spark  jumped  from  one 
wire  to  the  other. 

"That  was  a  dot,"  said  Mr.  Marconi.  "A  dash  would  be  made  by 
a  longer  interval  between  the  electrical  discharges.  If  our  apparatus 
were  properly  adjusted  that  signal  ought  to  be  observed  at  cur 
stations  at  Cornwall  and  at  Cape  Breton." 

Some  of  the  other  newspaper  reports  speak  of  the  blinding  flashes 
of  light  seen  in  the  Wellfleet  building  and  the  concussive  discharges 
that  literally  shake  the  ground  in  its  vicinity,  and  can  be  heard  half 
a  mile  away. 

The  directors  of  the  Marconi  Wireless  Telegraph  Company  of 
America  held  a  meeting  on  January  20  and  exchanged  congratulatory 
messages  with  Mr.  Marconi,  who  was  then  at  Cape  Cod.  Only  routine 
business  was  transacted,  and  further  steps  w'ith  a  view  to  putting  the 
wireless  system  on  a  commercial  basis  were  discussed.  "The  possi- 
bilities, however,"  said  John  Bottomlcy,  the  manager  of  the  company, 
"are  practically  illimitable.  In  sending  the  President's  message  from 
Cape  Cod  to  Poldhu,  only  one-si.xth  of  the  available  power  was  used, 
and  I  believe  that  right  now  it  would  be  just  as  easy  to  send  a  mes- 
sage to  New  Zealand. 

"The  King's  message  was  sent  here  by  cable,  as  the  apparatus 
at  Poldhu  is  not  sufficiently  strong.  Many  new  stations  are  con- 
templated, but  on  account  of  opposition  I  cannot  make  the  plans 
public  just   now.     Some  of   them,  however,    will   be  on   the   Pacific 


cuast,  and  in  time  doubtless  we  shall  have  the  world  pretty  thoroughly 
covered." 

"There  is  already  wireless  communication  between  the  Island  of 
Santa  Catalina  on  the  California  coast  and  the  mainland,  fifty  miles 
distant.  The  intervening  water  is  too  deep  for  a  cable,  and  previous 
to  last  summer,  when  the  wireless  system  was  inaugurated,  com- 
nnmication  between  the  island  and  the  mainland  was  intrusted  to 
carrier  pigeons." 

A  dispatch  from  W'ellfleet  of  January  20  says :  "Signor  Marconi 
continued  his  experiments  with  the  station  at  Poldhu  last  night  and 
received  acknowledgment  that  the  transmission  was  smooth,  regular 
and  satisfactory.  He  is  now  trying  to  ascertain  the  minimum  of 
power  required  to  propel  vibrations  across  the  Atlantic.  He  is  using 
less  than,  one-half  the  voltage  employed  in  his  earlier  experiments 
at  the  Table  Head  station,  and  this  afternoon  he  sent  instructions 
by  wireless  to  England  that  to-night  he  would  try  for  results  with  less 
power  than  last  night.  Regarding  the  disturbances  to  the  local  tele- 
phone wires  caused  by  the  wireless  experiments,  Marconi  said  that 
all  trouble  could  be  remedied  if  the  people  who  complained  of  inter- 
ruptions would  place  an  exhaust  device  on  one  of  the  telephone  poles 
near  the  station." 


CURRENT   NEWS   AND    NOTES. 


GERMAN  AUTOMOBILE  SPEEDWAY.— Ont  feature  of  Em- 
peror William's  plans  for  transforming  the  Grunewald  Forest  into 
a  great  public  park  for  Berlin  is  an  automobile  speedway  seven 
and  a  half  miles  long  and  twenty-one  yards  wide. 

THE  TELEGRAPH  IN  CHINA.—Thc  Chinese  government  re- 
cently confiscated  the  telegraph  lines  in  that  country,  but  by  an 
edict  the  owners  are  given  the  option  of  retaining  their  stock.  The 
management  of  the  lines  will  reside  in  the  government. 


CHESS  BY  WIRELESS  TELEGRAPHY.— K  three-hours'  chess 
tournament  was  played  by  wireless  telegraph  at  sea  last  week,  between 
teams  on  board  the  Lucania  and  the  Philadelphia,  the  winners  being 
im  the  latter  ship,  which  w'as  a  good  many  miles  from  the  other. 
The  game  went  very  smoothly. 


CHICAGO  DRAINAGE  CANAL  POWER.— The  trustees  of  the 
sanitary  district  of  Chicago  have  authorized  their  engineer,  Isham 
Randolph,  to  advertise  for  bids  to  build  hydraulic  works  at  Lockport 
and  at  Joliet  to  make  use  of  the  power  from  the  drainage  canal  for 
electric  transmission.  About  18,000  hp  is  available  at  Lockport,  where 
there  is  a  32-ft.  fall  and  11,000  at  Joliet,  where  the  fall  is  20  ft. 


AN  OCEAN  EYE-OPENER.— A  cable  dispatch  from  Kiel,  Ger- 
many, of  January  13  says:  The  naval  authorities  here  are  making 
preparations  to  test  Signor  Pinos's  hydroscope,  by  means  of  which, 
it  is  said,  human  eyesight  is  enabled  to  penetrate  the  sea  to  an  in- 
credible depth  and  for  an  enormous  radius.  A  naval  official  who 
witnessed  an  experiment  with  the  hydroscope  in  the  Mediterranean 
says  that  the  instrument  can  be  operated  from  the  deck  of  a  ship, 
making  visible  cables,  torpedoes,  etc.  It  is  said  that  the  invention 
ought  to  nullify  the  dangerous  character  of  submarine  boats.  The 
inventor  is  an  Italian. 

PENNSYLVANIA  RAILROAD  PLANS.— The  Pennsylvania 
Railroad  has  given  out  more  of  its  plans  for  the  construction  of  its 
tunnel  under  the  rivers.  A  commission  of  engineers  is  to  design 
and  supervise  the  construction  of  the  tunnel.  McKim,  Mead  & 
White,  architects,  are  to  have  charge  of  the  terminal  structure ; 
Westinghouse,  Church,  Kerr  &  Co.,  engineers,  as  already  noted,  are 
to  have  charge  of  the  electrical  and  mechanical  equipment,  and  the 
chief  engineer's  department  of  the  Pennsylvania  Railroad  is  to 
bring  the  lines  of  the  railroad  into  and  through  the  tunnels.  The 
commission  of  engineers  consists  of  Col.  Charles  W.  Raymond, 
U.  S.  A.,  engineer  of  New  York  Harbor,  chairman ;  Charles  !M. 
Jacobs,  chief  engineer  of  the  North  River  section  of  the  tunnel : 
Alfred  Noble,  chief  engineer  of  the  East  River  section ;  William  H. 
Brown,  chief  engineer  of  the  Pennsylvania  Railroad  Company,  in 
charge  of  tracks  and  terminal  yards ;  Gustav  Lindenthal,  Bridge 
Commissioner  of  New  York  City,  and  George  Gibbs,  first  vice-presi- 
dent of  Westinghouse,  Church.  Kerr  &  Co.,  in  charge  of  mechanical 
engineering,  electric  locomotives  and  traction. 
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lyiKLLliSS  TLLLUKArnV  IS  CHINA.'  It  ii  piuj.uscd  i.. 
cstablisli  the  Marconi  system  of  wirclcHs  telegrapliy  bctwcrn  I'ckiii 
iiiid   Taku. 

TEUil'llONES  FOR  GHKAfANV.-A  cable  dispaiili  from 
Herliii  of  January  17  says:  "The  Postal  DcparliiuMil  lias  onlcrtil 
20,000  American  automatic  telephones  as  the  result  u(  cxpcTinu-nts, 
which  have  turned  out  successfully.  The  ammunition  factory  at 
Karlsruhe  has  bouxht  the  patent  rights."  The  name  of  the  Ameri- 
can maker  is  not  given. 


77//:  rOlIN  OF  Sl'RACUL,  CONN.,  is  promised  an  electric 
company  for  power,  light,  electric  railway  work,  etc.  This  has  a 
very  fair  and  pleasing  sound,  for  if  any  place  in  America  has  a  right 
to  electric  power,  etc.,  it  is  surely  the  one  bearing  the  name  of 
Sprague.  The  special  appropriateness  of  the  plan  ought  to  remove 
any  obstacles  from  its  way.  and  the  installation  ought  to  be  the 
very  best  of  its  kind. 

CAXAPIAX  MAi.ARA  I'OHJ-K.—Tbi:  Ontario  I'ower  Com- 
pany promises  delivery  of  electrical  energy  from  Niagara  l-'alls  in 
Toronto,  Ont.,  by  the  end  of  1903.  The  company  by  that  time,  it 
is  stated,  will  be  in  a  position  to  furnish  Toronto  with  about  15,000 
hp,  and  if  more  is  needed  it  can  be  had.  A  double-pole  line  will 
be  built  from  Niagara  to  Toronto,  so  that,  in  the  event  of  one  line 
being  disabled  from  any  cause,  a  second  line  will  be  available.  The 
company  will  eventually  develop  150,000  hp. 


MHKCLRV  lAl'OR  LIGHTING.— An  interesting  dispatch  from 
Schenectady,  in  the  Nczv  York  Sun  of  January  18,  describes  work 
that  Mr.  C.  P.  Steinmetz  is  doing  in  following  up  the  line  of  inves- 
tigation pursued  by  Dr.  Arons,  of  Germany,  on  mercury  vapor 
lighting,  and  confirming  the  ideas  and  data  given  through  our  own 
pages  to  the  public  by  Mr.  Peter  Cooper  Hewitt,  whose  pioneer 
work  in  this  field  has  attracted  so  much  attention  all  over  the  world. 
It  is  stated  that  the  light  as  developed  by  Mr.  Steinmetz  is  now  used 
in  that  engineer's  famous  house  for  his  laboratory  and  conservatory, 
where  the  latest  novelties  of  electrical  science  dispute  the  visitor's 
attention  with  rare  plants  and  tame  alligators. 


RAILS  AS  TELEPHONE  CIRCUIT.— It  is  stated  that  experi- 
ments were  made  last  week  on  the  Dedhani  branch  of  the  New 
York,  New  Haven  &  Hartford  Railroad  by  a  representative  of  the 
American  Telephone  &  Telegraph  Company  in  telephoning  between 
stations,  utilizing  the  railroad  tracks  instead  of  a  line  of  wire  for 
the  transmission  of  messages.  Telephones  were  placed  in  the  sta- 
tions at  Roslindale,  Highland  and  Dedham  and  connections  made 
with  the  rails.  The  experiments  were  quite  successful,  except  when 
cars  on  the  local  electric  street  railway  crossed  the  overhead  bridge 
of  Beach  Street,  when  the  voices  at  the  telephone  became  indistinct 
because  of  a  ''leak"  on  the  electric  car  line.  The  New  Haven  company 
is  said  to  be  considering  the  advisability  of  equipping  all  of  its  sta- 
tions with  telephones  if  the  telephone  company  can  make  its  instru- 
ments work  successfully. 


NERNST  LAMP  GLOM^ER.—Jn  a  patent  issued  January  13  to 
M.  W.  Hanks,  it  is  stated  that  if  a  Nernst  lamp  glower  made  in 
accordance  with  current  practice  is  used  on  a  direct-current  circuit, 
the  potential  difference  between  its  terminals  and  also  its  candle- 
power  are  usually  foimd  to  be  variable.  When  new  there  is  a  substan- 
tially uniform  degree  of  light  emission  throughout  its  entire  length, 
but  gradually  the  portion  next  the  negative  terminals  decreases  in 
brilliancy  until  it  becomes  entirely  non-luminous:  and  as  the  length 
of  service  increases  the  dark  portion  increases  in  length.  While  this 
change  is  in  progress  the  current  taken  by  the  glower  will  generally 
vary  to  a  greater  or  lesser  extent  and  either  the  life  of  the  glower 
is  shortened  or  its  efficiency  is  decreased.  To  remedy  this  defect 
the  patent  provides  that  a  glower  intended  for  use  on  direct-current 
circuits  shall  be  first  heated  to  conducting  temperature  and  then 
subjected  either  to  a  normal  or  an  overload  alternating  current  for 
a  comparatively  short  time.  This  treatment  results  in  a  minimum 
variation  of  potential  difference  and  candle-power. 


iiiie  ul  reclmolugy,  llubokcn,  N.  J.,  will  take  place  on  February 
4th  and  sill.  Un  the  evening  uf  Wednesday,  l-'ebruary  4ih,  there 
will  be  held  ill  the  Carnegie  Laboratory  of  Engineering  a  reception 
given  by  the  alumni  to  J'rcsidcnt  lliimplircys.  This  will  take  the 
place  of  the  usual  mid  winter  meeting  of  the  Alumni  A.ssuciation. 
(Jn  Thursday,  l-'ebruary  5th,  at  2  o'clock,  the  inauguration  ceremonies 
will  be  held  in  the  Carnegie  Laboratory.  At  7  P.  M.  there  will  be  a 
reception  and  dinner,  tendered  by  the  alumni,  at  Sherry's,  Forty- 
l<jurili  Street  and  I'ifih  Avenue,  New  York  City.  Many  distin- 
KUished  guests  are  expected  to  be  present  at  this  dinner.  Those  of 
I  lie  alumni  who  remember  the  dinner  given  celebrating  the  twenty- 
liltli  iinniversary  of  the  Stevens  Institute,  which  was  iield  a  few 
years  ago  at  the  Waldorf,  and  the  more  recent  dedication  of  the 
(Jarncgic  Laboratory  of  Engineering,  will  know  what  to  expect  at 
the  forthcoming  dinner.  Acceptances  have  already  been  received 
from  the  presidents  or  other  representatives  of  many  leading  uni- 
versities and  technical  institutions  of  the  East. 

liRADLEY  ALTERNATOR.— l  wo  further  patents  were  granted 
January  13  to  Charles  S.  Mradley  on  his  system  of  alternating-cur- 
rent generators,  the  peculiarity  of  which  is  that  the  alternator  has 
not  a  separate  exciting  winding.  The  machine  is  of  the  induction 
generator  type,  the  driven  part  having  short-circuited  windings.  The 
stationary  part  has  a  tlistributed  winding  and  in  case  it  supplies  three- 
phase  currents,  is  tapped  at  three  equidistant  points  by  the  working 
circuit,  and  at  three  other  equidistant  points  midway  between  the 
above  by  the  exciter  circuit.  In  the  exciting  circuit  are  condensers, 
which  have  such  capacity  with  respect  to  the  inductance  of  the  al- 
ternating circuit  that  they  will  supply  magnetizing  current  of  proper 
phase.  The  short-circuited  clement  of  the  alternator  is  driven  above 
synchronism  with  relation  to  the  rotary  field,  and  may  be  cut  into  a 
distribution  circuit  supplied  by  another  generator  without  the  neces- 
sity of  bringing  the  two  generators  into  synchronism.  The  present 
patents  refer  to  details  of  the  exciter  element  exterior  to  the  alter- 
nator, and  relate  to  such  a  selection  and  arrangement  of  the  con- 
densers that  a  small  exciter  of  low  e.m.f.  may  be  employed.  The 
exciter  circuit  being  resonant  or  approximately  so  a  large  magnetiz- 
ing current  will  flow  in  the  rotary  field  winding.  Another  patent 
relates  to  means  whereby  a  single  exciter  may  supply  a  number  of 
alternators.  The  applications  for  both  the  above  patents  were  filed 
June  22,  1896, 


Letters  to  the  Editors. 

The  Making  of  Electrical  History. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs:  I  have  been  a  constant  reader  of  your  valued  paper  for 
some  years  past,  and  I  cannot  refrain  from  writing  to  congratulate 
you  upon  the  important  article  published  in  the  January  17th  issue 
on  the  Cooper-Hewitt  Static  Converter.  I  believe  in  newspaper  work, 
when  you  get  a  good  "story"  exclusively  for  j'our  own  paper  you 
make  what  you  call  a  "scoop."  This  is  certainly  a  genuine  "scoop," 
and  I  am  glad  to  see  that  the  great  metropolitan  daily  papers  have 
recognized  it  and  given  you  due  credit  for  it. 

Speaking  of  "scoops,"  I  notice  in  the  same  issue  of  your  paper  that 
you  have  an  editorial  entitled  "Telegraphic  .'\nec-dotage."  which 
refers  to  the  fact  that  one  of  your  esteemed  contemporaries  recently 
went  up  in  air  over  the  discovery  of  Mr.  Morse's  diary  and  a  won- 
derful prophecy  contained  therein.  The  diary  never  having  been  lost, 
and  its  contents  or  most  of  it  having  been  published  over  and  over 
again,  and  the  prophecy  having  appeared  in  the  book  published  by 
Prime  twenty-five  years  ago,  there  was  not  very  much  cause  for  ela- 
tion over  the  "discovery"  (  ?),  and  certainlj-  no  excuse  for  the  flourish 
of  trumpets  which  accompanied  it.  I  realize  the  delicacy  of  your 
position  in  referring  to  this  matter,  but  like  every  fair-minded  man 
I  am  glad  always  to  see  this  sort  of  thing  cleared  up.  and  I  wish  to 
congratulate  you  upon  the  expose  you  make.  Trusting  I  have  not 
trespassed  too  much  upon  your  valuable  time.  I  remain. 

New  York  City.  Charles  Hf.rm.^x. 


Electric  Roads  in  Sweden. 


THE  STEVENS  INSTITUTE  OF  TECHNOLOGY.— A  series 
of  interesting  events  in  connection  with  the  formal  inauguration  of 
Mr.   Alexander   C.   Humphreys   as   president   of  the    Stevens   Insti- 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :    As  to  the  adoption  of  electric  traction  on  the  government- 
owned  railroads  of  Sweden,  Mr.  J.  Gust.  Richert  in  a  letter  to  me. 


January  24,  1903. 
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dated  Stockholm,  December  19,  1902,  states  the  following,  according 
to  an  interview  with  Mr.  Nordstrom,  general  director  of  the 
Swedish  royal  railroad  direction : 

"The  question  is  at  present  being  energetically  pushed.  In  charge 
of  the  investigations  is  Mr.  R.  Dahlander  (at  present  with  the 
'Allmiinna  Svenska   l'"lektriska  Sktiebolagct  i  Vesteras'),   who  from 


electric  railroad  traction.  Monday,  December  22,  he  is  to  submit 
his  report,  as  well  as  the  reports  of  the  State's  peat  engineer  and 
myself  as  to  the  use  of  the  turf  pits  (in  south  Sweden)  and  the 
waterfalls,  for  motive  power.  Further  than  this  the  question  has 
not  yet  gone,  and  the  rumors  seen  in  the  press  have  probably  their 
origin  in  Mr.  Dahlandcr's  inquiries  addressed  to  several  firms." 


January   ist   is   engaged   by  the   railroad  direction   for  the  study  of  New  York  City. 


Arvid  Westekhkkg, 


Dynamos,  Motors  and  Transformcss. 

Direct-Current  Dynamo  Design. — D.wies. — An  article  on  some 
special  points  in  direct-current  dynamo  design.  The  drum  armature 
is  superior  to  the  ring  type  for  several  reasons ;  the  toothed  drum 
core  affords  the  economy  that  the  length  of  the  air-gaps  is  reduced, 
thus  requiring  a  smaller  number  of  ampere-turns  on  the  field  magnet ; 
in  a  toothed  armature  machine,  the  commutation  is  improved  by 
working  at  a  high  induction  in  the  armature  teeth ;  this  is  owing 
to  the  armature  reaction  being  reduced.  High  induction  in  the 
teeth  may  be  obtained  by  making  them  narrow;  but  the  hysteresis 
and  eddy  current  losses  are  thereby  increased  with  the  result  of 
undue  heating  of  the  core ;  but  it  is  not  necessary  to  reduce  the 
section  of  the  teeth  in  order  to  minimize  armature  interference ; 
this  result  may  be  attained  equally  well  and  without  those  disad- 
vantages by  simply  increasing  the  length  of  the  air-gaps.  In  an 
open  type  machine  it  pays  to  provide  means  for  ventilating  the 
armature,  but  in  an  enclosed  machine  the  introduction  of  ventilating 
ducts  in  the  armature  does  not  materially  reduce  its  temperature. 
The  number  of  poles  of  the  field  magnets  is  important ;  an  increase 
in  this  number  permits  a  decrease  in  the  length  of  the  air-gaps  and  a 
corresponding  reduction  in  the  size  of  the  magnet  and  in  the 
number  of  ampere-turns  on  it ;  moreover,  the  armature  of  a  multi- 
polar machine  offers  better  facilities  for  ventilation  than  does  the 
armature  of  a  bipolar  machine ;  the  limit  of  the  number  of  poles  is, 
however,  given  by  the  hysteresis  and  edd>-  current  losses  in  the 
armature  and  by  the  cost  of  manufacture.  The  use  of  non-concentric 
poles  prevents  distortion  of  the  field  and  therefore  improves  the 
commutation.  The  yoke  ring  of  a  magnet  of  the  iron-clad  type,  if 
of  the  same  material  as  the  cores,  should  be  one-half  of  the  cross- 
sectional  area  of  one  of  the  cores,  or,  if  of  different  material,  should 
be  of  sufficient  area  to  carry  one-half  of  the  lines  of  force  carried 
by  one  of  the  cores.  It  is  well  to  make  the  carcase  of  a  motor  suffi- 
ciently large  to  allow  ample  room  for  attending  to  the  brushes  and 
the  brush-holders,  even  if  the  machine  has  to  be  made  somewhat 
larger  in  consequence.  The  cost  of  labor  is  comparatively  high  and 
the  cost  of  material  low  in  small  machines;  the  smaller  sizes 
of  machines  should,  in  order  to  attain  the  maximum  economy,  be 
designed  so  as  to  necessitate  as  little  labor  as  possible,  even  at  the 
expense  of  material.  The  larger  sizes  of  machines  should  have  as 
simple  castings  as  possible  and  should  be  made  of  a  large  number 
of  different  parts. — Lond.  Elec.  Rev.,  December  19. 

Lights  and  Lighting. 

Nernst  Laiii/>. — Bose. — An  account  of  an  experimental  investiga- 
tion of  the  behavior  of  the  Nernst  lamp  when  worked  with  direct 
current.  In  this  case  electrolysis  sets  in,  and  under  favorable  cir- 
cumstances the  products  of  this  electrolysis  may  be  isolated.  At  the 
same  time,  the  space  around  the  pencil  is  filled  with  an  extremely 
bright  blue  light ;  he  agrees  with  Stark  that  this  light  is  due  to 
metallic  vapor.  It  ceases  in  a  few  seconds  when  an  alternating 
current  is  substituted  and  the  electrolysis  also  ceases.  When  direct 
current  is  used,  metal  is  deposited  at  the  negative  pole  and  this 
gives  rise  to  branch  currents  having  some  analogy  with  the  blue 
flames  in  incandescent  lamps.  The  author  also  investigates  tlie 
behavior  of  non-metallic  bodies  as  cathodes,  in  vacuum  tubes,  think- 
ing that  "with  such  electrodes  the  anode  rays  should  behave  like 
cathode  rays  from  metals ;  selenium  and  tellurium,  however,  behave 
just  like  metals:  lead  peroxide  does  not  emit  cathode  rays  when  used 
as  a  cathode." — .Inn.  </.  Phys.,  No.  13;  abstracted  in  Lond.  Elcc, 
January  2. 


Power. 

references. 

I'ower  Plants. — The  whole  issue  is  devoted  to  illustrated  articles 
on  power  plants.  Among  them  are  special  articles  on  various  details 
of  steam  engine  and  boiler  practice  and  descriptions  of  the  power 
plants  of  the  Boston  Elevated  Railroad,  the  Metropolitan  Railway, 
of  Paris;  the  Berlin  Electric  Railway,  the  power  transmission  at 
Kalgoorlie,  Australia ;  the  Rand  Central  Electric  Station  at  Johan- 
nesburg, Transvaal;  the  power  plants  of  the  Milano-Gallarate- Porte 
Ceresio  Railway;  also  articles  on  special  points  of  hydraulic  power 
generation,  with  descriptions  of  hydro-electric  plants  in  California 
and  in  Switzerland. — The  Eng.,  January  i. 

Governing  of  Engines  for  the  Parallel  Operation  of  Alternators. — 
De  Marchena. — His  very  long  paper  in  full,  an  abstract  of  which 
was  recently  noticed  in  the  Digest. — Bull.  Soc.  Int.  des  Elec,  No- 
vember. 

Traction. 

Long-Distance  Electric  Railroading. — Louis  Duncan. — A  lecture 
in  which  he  discusses  the  difficulties  of  the  problem  of  applying 
electric  power  on  railroads  at  present  operated  by  steam  locomotives. 
The  conditions  are  entirely  different  from  those  of  the  tramway  and 
suburban  railway;  for  through  passenger  service  a  single  car,  or 
even  two  cars,  are  not  enough  to  give  the  comfort  to  which  the 
traveling  public  is  accustomed;  this  requires  heavy  trains  consisting 
of  a  number  of  cars.  500  to  600-volt  direct-current  motors,  receiving 
current  either  directly  from  a  central  station  or  from  sub-stations, 
are  not  applicable.  The  possibilities  of  congestion  of  traffic  especially 
of  freight  congestion,  make  the  capacity  of  sub-stations  enormous  as 
compared  with  the  average  power  required  on  the  line,  and  there  is 
required  in  addition  an  immense  amount  of  copper  for  the  feeders. 
Another  difficulty  is  the  large  amount  of  switching  to  be  done,  much 
of  it  of  a  complicated  nature.  If  electricity  is  to  be  used  in  terminals 
and  freight  yards,  a  locomotive  must  be  designed  which  is  economical 
at  all  speeds  and  which  is  under  perfect  control,  and  current  must 
be  supplied  to  these  locomotives  by  some  means  which  will  not 
endanger  the  lives  of  the  train  hands.  He  then  discusses  the  use  of 
alternating  currents  for  traction.  "The  roads  in  Switzerland  >how 
practically  nothing  except  that  a  three-phase  alternating  motor  can 
drive  a  car — a  thing  which  was  very  well  known  before.  There 
is  no  railroad  problem  involved  in  their  operation.  The  cars  are 
small  and  the  voltages  used  are  in  no  case  above  750  volts."  Regarding 
the  Lecco  three-phase  railway  in  Italy,  he  says  that  the  Ganz  Conii):my 
has  had  difficulties  which  are  shown  to  be  serious  by  the  fact  that 
the  company  is  over  a  year  behind  the  proposed  date  of  operation. 
"The  service  required  is  not  the  heavy  service  that  we  need  in  our 
railroads,  and  if  it  was,  the  great  uncertainty  of  operation  that  has 
been  shown  would  make  the  system  impossible  of  operation."  A  great 
and  almost  fatal  difficulty  with  such  a  scheme  is  said  to  be  in  the 
liability  of  trouble  with  overhead  wires.  "A  two-track  system,  with 
four  wires  overhead,  these  wires  having  a  great  difference  of  potential 
between  them,  is  almost  certain  to  cause  trouble  even  on  a  straight 
track,  and  when  there  is  switching  the  complication  becomes  enor- 
mous." Concerning  the  system  of  the  Oerlikon  Company  (described 
in  a  paper  by  Haber,  which  was  abstracted  at  length  in  the  Digest) 
he  says  that  it  has  some  advantages  in  that  it  requires  but  little 
trolley  wire  over  the  track  and  affords  an  excellent  means  of  regu- 
lating the  motors.  "Its  disadvantages  lie  in  the  fact  that  it  inter- 
poses between  the  trolley  and  the  motors  a  transforming  station  which 
is   not  only   expensive,  but   adds  greatly  to  the  complexity  of  the 
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system."  I'or  lu-avy  r;iilruail  work,  between  tlii.i  ami  tlie  three-phase 
system,  he  would  imiiuestionably  choose  the  Ocrlikon  lueihod.  Con- 
cerning Arnold'-^  proposition,  he  says  it  affords  "an  inKciiioiis,  if 
doubtful,  solution  of  the  railroad  problem,"  but  he  is  afraid  that  its 
complexity  will  prevent  its  adoption  ;  "without  going  into  any  par- 
ticular reason  why,  it  docs  not  sound  like  an  operative  system."  The 
WcstiiiKhousc  system  is  said  to  promise  much  in  the  way  of  simplicity 
and  applicability  to  the  heavy  problems  of  steam  railroad  tralVic  ;  a 
series  motor  has  the  advantaRc  that  it  is  to  a  certain  extent  self-reg- 
ulating. One  disadvantage  is  in  the  low  period  which  will  require 
large  static  transformers;  but  if  this  is  the  only  dilliculty,  it  may  De 
overlooked. — 7Vi/i.  Quart.,  December. 

REFKRENCF.S. 

European  Tramways. — .\n  article  in  which  the  possibilities  for 
capital  investment  in  luiropcan  tramway  enterprises  is  discussed. — 
St.  R'y  Jour.,  January  3. 

Muiiiiif>al  O'iCiifrsliif.—DoSM.i). — The  first  part  of  an  article  in 
which  he  denies  that  numicipal  tramways  and  other  municipal  enter- 
prises have  proved  a  failure  in  Great  Britain.  He  acknowledges  that 
his  arguments  apply  to  British  conditions  only. — St.  R'y  Jour., 
January  3. 

Installations,  Systems  and  Appliances. 

British  Central  Station  Statistics. — A  long  statistical  article  with 
numerous  tables  and  diagrams,  on  British  central  station  costs  in 
igoo  and  1901.  The  municipal  stations  are  first  discussed.  The 
Bolton  station  has  given  the  best  results  in  showing  lowest  total  costs 
simultaneously  with  the  lowest  relative  capital  expenditure;  the  city 
is  favorably  situated  for  cheap  fuel  and  a  large  proportion  of  the 
output  is  supplied  for  traction  purposes;  the  center  of  the  town  is 
served  by  direct  current  on  the  three-wire  system,  with  a  pressure  of 
460  volts  between  the  outers ;  the  outlying  districts  are  served  by 
single-phase,  alternating  current  at  2,000  volts,  transformed  down  to 
100  and  200  volts  by  transformers  in  houses  and  sub-stations ;  the 
station  has  been  in  operation  for  seven  years ;  for  this  plant  the  total 
cost  per  unit  sold  was  1.92  cents  in  1901,  and  the  total  cost  plus  6 
per  cent,  of  the  mean  expended  capital  per  unit  sold  was  3.46  cents 
in  1901.  The  same  values  for  the  average  of  all  municipal  stations 
discussed  were  3.90  cents  and  7.36  cents.  Other  interesting  averages 
are  those  showing  the  actual  prices  of  supply  per  unit;  the  mean  price 
to  ordinary  consumers  for  lighting  and  power  supply  was  8.32  cents 
in  1900  and  8.12  cents  in  1901 ;  for  public  lighting  the  price  was  4.66 
cents  in  1900  and  4.72  cents  in  1901 ;  and  for  traction  supply  3.52  cents 
in  1900  and  3.36  cents  in  1901 ;  the  average  total  receipts  for  current 
for  all  uses  was  7.12  cents  in  1900  and  6.78  cents  in  1901.  The  average 
figure  representing  6  per  cent,  of  the  mean  expended  capital  per  unit 
sold,  is  very  nearly  equal  to  the  total  cost  per  unit ;  in  other  words,  of 
the  total  charges  on  the  revenue  of  a  concern,  half  is  roughly  the  total 
working  cost  and  half  the  capital  charges.  The  variation  of  the 
various  items  of  cost  during  the  last  seven  years  is  plotted  diagram- 
matically.  Diagrams  are  also  given  showing  the  influence  of  output 
and  load-factor  on  costs  of  working;  below  one  and  a  half  million 
units  the  output  is  the  most  governing  factor,  while  above  that  output 
the  load  factor  becomes  comparatively  more  and  more  important  in 
its  effect  on  the  expenses,  especially  on  the  capital  expenses.  Com- 
pany undertakings  are  then  discussed ;  the  St.  James  station  heads  the 
list  again,  as  in  former  years;  here  the  total  cost  per  unit  sold  was 
4.18  cents  in  1901,  and  the  total  cost  plus  7  per  cent,  of  the  mean 
expended  capital  per  unit  sold  6.52  cents.  The  corresponding  figures 
for  the  average  values  of  all  the  stations  are  5.42  cents  and  12.02  cents. 
Curves  are  given  showing  the  variation  of  the  average  values  in  the 
last  years ;  the  curve  of  total  revenue  is  everywhere  below  the  curve 
of  total  costs  plus  7  per  cent,  of  the  mean  capital,  and  since  1897  the 
former  curve  has  fallen  more  rapidly  than  the  curve  of  total  charges, 
so  that  in  1901  the  difference  between  these  two  values  was  2.2  cents 
per  unit.  The  final  conclusion  is  that  the  total  revenue  from  all 
sources  was  equal  to  the  total  costs  plus  5.3  per  cent,  of  the  mean 
capital  in  the  case  of  municipal  concerns,  and  in  the  case  of  companies 
to  the  total  costs  plus  4.7  per  cent,  of  the  mean  capital  expended — 
Lond.  Elec,  January  2. 

Paralleling  Alternators. — An  illustrated  description  of  a  "rotary 
synchronizer"  used  at  the  Hastings  station  w^hich  is  essentially  a 
two-phase  motor  consisting  of  a  laminated  core  running  in  ball 
bearings  and  carrying  a  pointer ;  this  core  is  wound  with  an  ordinary 
two-phase  winding  connected  to  three  slip  rings ;  outside  the  rotor 
is  the  laminated  stator,  which  is  likewise  provided  with  a  four-pole, 


two  phase  windniK.  In  the  ca!>e  of  both  rotor  and  ktator,  one  circuit 
is  connected  across  the  full  voltage  with  a  lamp  in  scries  with  it, 
while  a  choking  coil  is  inserted  in  the  other;  thus  two  rotary  fields 
arc  produced,  and  the  connections  arc  such  that  they  iol-«.e  in  the 
same  direction;  obviously  they  will  lend  to  rotate  "in  step."  The 
conncclions  of  the  stalor  arc  shown  in  I'ig.  I  and  the  connections 
of  the  rotor  with  the  inconiing  machine  in  l"ig.  2;  Fig.  3  shows  tlie 
total  arrangement.  H  li  arc  the  terminals  connected  to  the  busbar^, 
if  necessary  through  a  tr.msformcr ;  M  arc  the  terminals  connccird 
to  the  incoming  alternator,  if  necessary  through  a  iransfornur. 
L  is  a  lamp  forming  a  non-inductive  resistance,  C  C  arc  choking 
coils,  R  W  is  the  rotor  winding,  5"  W  the  stator  winding  and  .9  R  slip 
rings  and  brushes.  The  action  is  as  follows:  H  the  frc(|uencics  in 
both  circuits  arc  the  same,  the  two  fields  will  be  rotating  at  the 
same  speed  and  the  motor  will  stand  still.  H  on  the  other  hand 
the    freipiency — i.   c.,   the   speed   of   rotation   of   the   stator    field — is 


FIGS.    I,   2   AND   3. — paralleling    ALTERNATORS. 

greater  than  that  of  the  rotor,  the  latter  will  have  to  revolve  in 
the  same  direction  as  the  flux  in  order  that  the  two  fields  may  keep 
in  step.  Thus,  for  example,  a  clockwise  rotation  will  show  that 
the  frequency  of  the  incoming  machine,  and  therefore  its  speed,  is 
too  great,  while  a  counter  clockwise  rotation  will  show  that  it  is 
too  small.  The  speed  of  rotation  is  an  indication  of  the  difference 
between  the  two  frequencies,  one  complete  revolution  representing 
a  difference  of  two  cycles.  Another  important  feature  is  the  ar- 
rangement of  two  lamps,  a  red  one  and  a  green  one,  which  are  auto- 
matically exposed  to  view  according  to  the  direction  of  rotation  of 
the  spindle;  the  result  is  that  the  engine  driver  can  see  from  a  con- 
siderable distance  whether  his  machine  is  going  too  fast  or  too 
slow.  The  whole  apparatus  is  surmounted  by  an  ordinary  synchron- 
izing lamp,  as  a  guide  to  the  engine  driver.  The  switching  in  or 
out  of  the  colored  lamps  is  accomplished  by  means  of  a  small  lever 
which  is  carried  friction-tight  on  the  spindle  and  actuates  a  two-arm 
shutter. — Lond.  Elec,  January  2. 

Line  Protection  Devices. — An  illustrated  article  on  some  experi- 
ments made  at  the  Hastings  electricity  works  before  invited  engi- 
neers. A  demonstration  was  given  of  short-circuiting  a  high-tension 
feeder  by  driving  a  nail  into  it  midway  between  the  generating 
station  and  the  sub-station,  which  are  about  i^  miles  apart.  The 
feeder  in  question  was  duplicated  and  worked  in  conjunction  with 
a  "discriminating"  transformer  and  choking  coil,  the  arrangement 
being  shown  by  the  adjoining  diagram  of  sub-station  connections. 
The  secondaries  of  an  auxiliary  transformer,  D,  are  short-circuited 
by  copper  fuse  wires  which  support  the  weighted  levers  that  tend, 
when  released,  to  disconnect  the  respective  feeders  from  the  choking 
coil,  B;  the  high-tension  primary  of  this  transformer  is  connected 
between  the  duplicate  feeders.  Under  normal  conditions  there  will 
be  no  difference  of  pressure  across  the  terminals  of  either  secondary 
winding,  but  should  a  feeder  fail,  current  will  flow  from  the  healthy 
feeder  to  the  faulty  feeder  through  the  primary  winding  of  this 
transformer,  and  the  construction  of  the  transformer  is  such  that 
:i  heavy  current  will  be  induced  only  in  the  secondary  supporting 
the  weight  of  the  switch  controlling  the  faulty  feeder.  In  the  diagram 
A  and  Ai  are  the  high-tension  feeders  supplying  the  sub-station ;  B 
is  ;he  "discriminating  choking  coil" ;  C  and  Ci  are  switches  for  dis- 
cornecting  either  feeders;  D  is  the  "discriminating  transformer"  for 
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operating  these  switches;  E  are  high-tension  busbars;  F  Fi,  etc., 
high-tension  fuses;  G,  Gi,  etc.,  20-kw  transformers;  FI  and  Hi  low- 
tension  "discriminating  cut-outs";  /  and  /i  low-tension  busbars;  / 
and  /i  main  ammeters ;  K  main  three-way  wattmeter ;  L  a  double- 
pole  main  switch  for  disconnecting  secondaries  of  transformers  from 
the  distributing  busbars,  M  Mi  and  Ma;  N  and  Ni  are  fuses  on  dis- 
tributors. The  arrangement  was  shown  to  give  absolutely  satis- 
factory results.  Among  other  things  it  was  shown  that  the  duplicate 
feeders  cannot  be  satisfactorily  protected  by  fuses  alone;  the  dis- 
criminating choking  coil  was  left  open-circuited,  and  the  feeders 
were  paralleled  through  fuses  at  both  ends  of  the  line;  if  both  lines 
were  protected  by  fuses  of  equal  sectional  area  one  of  the  fuses  on 


LIXE   rROTECTION   DEVICES. 

the  healthy  line  must  have  blown  before  the  fuse  on  the  distributing 
end  of  the  short-circuited  line,  as  these  fuses  have  to  carry  any  load 
on  at  the  time,  in  addition  to  the  current  necessary  to  blow  the  fuse 
of  the  disabled  feeder,  consequently  a  short-circuit  on  either  of 
the  duplicate  lines  is  bound  to  interrupt  the  supply;  and  this  was 
shown  to  happen.  The  fuses  at  the  distributing  end  of  the  line 
were  then  removed  and  the  switches  connecting  the  lines  through 
the  "discriminating  choking  coil"  were  closed,  as  shown  in  the 
diagram.  If  either  line  is  earthed  while  the  other  line  is  maintained 
at  approximately  2,000  volts  above  earth,  a  sufficiently  heavy  current 
to  instantly  blow  the  fuse  controlling  the  switch  on  the  end  of  the 
faulty  feeder,  is  induced  in  the  secondary  to  which  this  fuse  is  con- 
nected.— Lond.  Elec,  December  26. 

REFERENCE. 

Regulating  Rheostats. — Koenig.^ — An  article  on  the  calculations  of 
adjustable  resistances.  He  describes  a  graphical  method  which 
enables  one  to  follow  the  calculation  in  a  very  simple  way  and  to 
find  out  the  influence  of  the  various  determining  factors. — Elek.  Anz., 
December  21,  25. 

Wires,  Wiring  and  Conduits. 

Economizing  Wire  in  House  Wiring. — Tatlow. — An  abstract  of 
a  brief  paper  read  before  the  Dublin  section  of  the  (Brit.)  Inst. 
Elec.  Eng.,  on  a  modified  system  of  house  wiring  as  an  improve- 
ment on  the  "looping-in  system."  The  looping-in  system  of  wiring 
avoids  all  joints  in  the  circuit,  connections  being  made  only  at  the 
switches,  ceiling  roses  and  fuse  boards ;  it  involves  in  certain  cases 
the  use  of  an  excessive  quantity  of  wire  which  not  only  increases 
the  expense,  but  also  the  voltage  drop  on  the  more  distant  lamps. 
In  the  author's  system,  as  ordinarily  used,  a  wire  is  carried  from 
one  pole  to  the  fuse-distributing  board  through  one  terminal  of 
all  the  ceiling  roses  of  a  group  of  lights,  and  the  wire  from  the 
other  pole  is  carried  from  switch  to  switch,  the  remaining  terminal 


of  each  ceiling  rose  being  fed  by  a  separate  wire  from  its  own 
switch.  This  system  involves  three  wires,  being  carried  down  to 
each  switch  when  the  switches  are  not  arranged  in  groups,  and  it 
also  involves  the  whole  current  being  carried  up  and  down  to  each 
switch.  By  the  use  of  ceiling  roses  with  three  terminals,  it  is 
possible  to  carry  both  wires  from  the  fuse  board  through  from 
ceiling  rose  to  ceiling  rose,  and  to  take  a  feed  for  one  switch  off 
one  terminal  and  to  bring  the  switch  wire  back  to  the  third  terminal, 
the  lamp  being  connected  to  the  other  side  of  the  circuit.  Using 
this  system,  only  two  wires  are  required  between  the  ceiling  rose 
and  switch,  and  these  need  only  be  large  enough  to  carry  the  cur- 
rent for  the  one  point.  Moreover,  the  length,  and  therefore  the  drop 
on  the  main  circuit  is  reduced. — Lond.  Elec,  January  2. 
reference. 
Fuses. — Sachs. — A  well  illustrated  Franklin  Institute  paper  on 
safe  and  accurate  electric  safety  fuses,  their  evolution,  principle, 
operation  and  application.  He  showed  striking  experiments  in 
which  plain  wire  fuses  and  enclosed  fuses  of  the  same  capacity  were 
blown.  While  the  blowing  of  the  plain  wire  fuses  produced  a 
blinding  flash  and  loud  report,  the  blowing  of  the  enclosed  fuses  was 
scarcely  noticeable  and  was  neither  accompanied  by  a  report  nor  by 
flash.- — Jour.  Frank.  Inst.,  January. 

Electro-Physics  and  Magneti.sm 

Formation  of  Ozone. — -Warburg. — An  investigation  of  the  electric 
discharge  producing  ozonization  in  a  closed  volume  of  oxygen. 
The  formation  of  ozone  then  has  a  limit  varying  with  the  conditions 
of  the  experiment.  There  exists  besides  the  ozonizing  effect  a  con- 
trary effect  which  counterbalances  it  after  a  time ;  it  is  the  electric 
discharge  itself  which  produces  this  contrary  effect.  He  endeavors 
to  obtain  a  measure  of  both  effects.  The  maximum  percentage  of 
ozone  is  about  three  times  as  high  for  negative  as  it  is  for  positive 
discharges ;  the  decomposing  activity  is  the  same  for  positive  and 
negative  electricity;  the  effect  of  temperature  on  both  discharges  is 
the  same. — Ann.  d.  Phys.,  No.  12;  abstracted  in  Lond.  Elec.,  De- 
cember 19. 

Magnetization  of  Liquids. — Piaggesi. — An  account  of  experiments 
in  which  he  endeavored  to  decide  the  question  as  to  whether  the 
magnetic  susceptibility  of  liquids  changes  with  the  temperature. 
The  demagnetization  of  water  decreases  as  the  temperature  rises 
in  a  linear  manner;  there  is  a  distinct  influence  of  the  temperature, 
although  only  a  small  one.  The  magnetic  susceptibility  of  a  solu- 
tion decreases  as  the  temperature  rises.  The  temperature  coeffi- 
cients are  nearly  the  same  for  all  solutions  studied,  including  nickel 
chloride,  cobalt  chloride,  manganese  or  iron  chloride,  sulphate  and 
nitrate,  and  are  of  the  same  order  as  the  coefficient  of  expansion  of 
a  gas.  The  product  of  the  magnetic  susceptibility  into  the  absolute 
temperature  is  a  constant  whose  value  depends  solely  upon  the  nature 
and  the  concentration  of  the  solution,  in  accordance  with  the  law 
discovered  by  Curie  for  oxygen  and  for  an  aqueous  solution  of 
ferrous  sulphate.  The  product  diminishes  as  the  solution  becomes 
more  concentrated. — Nuovo  Cimento,  October;  abstracted  in  Lond. 
Elec,  December  26. 

Electro-chemistry  and  Batteries. 

Conversion  of  Amorphous  Carbon  to  Graphite. — Fitzgerald. — .\ 
Franklin  Inst,  paper  giving  an  interesting  critical  summary  of  the 
systematic  work  done  in  this  direction  by  various  investigators, 
notably  Despretz,  Berthelot,  Moissan  and  Acheson.  By  the  Acheson 
process  the  conversion  of  amorphous  carbon  into  graphite  is  com- 
plete; the  density  is  thereby  increased  considerably,  the  mean  value 
of  densities  of  six  electrodes  before  graphitizing  being  1.90  and 
after  graphitizing  2.19;  the  electric  conductivity  is  at  the  same  time 
greatly  increased ;  Lincoln  found  it  to  be  increased  four  times.  The 
purity  of  the  graphitized  carbon  is  greater  than  that  of  the  amor- 
phous from  which  it  is  made,  for  a  greater  or  less  quantity  of  the 
contained  impurities  is  volatilized.  In  summarizing  the  more  im- 
portant work  done  by  the  various  investigators,  the  author  remarks 
that  their  results  are  by  no  means  in  agreement.  The  conclusion 
to  be  drawn  from  a  comparison  of  Berthelot's  and  Acheson's  re- 
searches seems  to  be  that  while  all  true  graphites  yield  graphitic 
oxide,  all  bodies  yielding  that  compound  are  not  necessarily  graphites 
suitable  for  practical  purposes.  In  view  of  the  fact  that  various 
kinds  of  hard  and  soft  graphites  produced  by  artificial  means  are 
now  being  put  on  the  market,  and  that  varieties  of  amorphous  carbon 
(notably  retort  carbon)    are  also  sold  under  the  name  of  graphite. 
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llic  author  (liinkH  it  winild  be  allvl^;ll)lc  i<>  n\isc  the  iuuiuik  latiirc 
of  cartK>ii!i,  rciliiiiMK  it  to  u  more  rational  and  practical  form  fnc 
from  all  ainbitjuilics— yuiir.  Irank.  hist.,  November. 

Solubility,  hUitrolylii;  Conduclivily  and  Chfmual  .litioii  in 
Liquid  Hydrocyanic  ./iiJ.— Kaiii-kniikku  and  Sciii.unut.— An  ac- 
c»>unt  of  the  invcstiKation  of  the  electrical  conductivity  of  solutions 
in  li(|uid  hydrocyanic  acid,  which  is  of  special  interest  because  this 
solvent  has  a  high  dielectric  constant,  rendering  an  exact  examina- 
tion of  the  Nernst  Thomson  rule  possible.  While  some  salts  dis- 
solved in  licjuid  11  C  N  conduct  electricity  belter  than  in  water,  many 
others  have  a  much  higher  resistance  than  in  their  corresponding 
aqueous  solutions.  In  the  face  of  these  facts,  the  Nernst-Thomson 
rule  can  clearly  not  be  considered  as  substantiated  by  the  con- 
ductivity of  solutions  in  liiiuid  II  C  N.  The  authors  conclude  that  the 
conductivity  of  a  solution  is  not  determined  by  the  dielection  con- 
stant of  the  solvent,  its  state  of  polymerization  or  its  spare  valences, 
but  rather  by  the  specific  nature  of  the  compound  formed  when 
solute  and  solvent  act  on  each  other  to  form  the  solution.— y<;i(r. 
I'hys.  Clicni.,  October. 

hiliuencc  of  the  Solvent  in  Electrolytic  Conduction.— VATTEti.— A 
long  account  of  an  investigation  the  principal  results  of  which  are: 
that  the  lowering  of  the  specific  electric  conductivity  of  non-aqueous 
solution  by  addition  of  a  pure  solvent  is  approximately  proportional 
to  the  number  of  gram-molecules  of  solvent  added  and  depends  also 
on  the  solvent ;  the  application  of  this  principle  otTcrs  a  new  method 
of  molecular  weight  determination;  that  electrical  conductivity- is 
probably  the  resultant  of  the  tendency  of  some  molecules  to  transfer 
the  charge  produced  by  an  impressed  e.m.f.,  and  the  resistance  offered 
to  this  transfer  of  charge  by  other  molecules;  that  Konowalow's 
conclusion  that  the  small  molecular  volume  of  water  stands  in  a 
definite  relation  to  the  power  of  aqueous  solutions  to  conduct  elec- 
tricity is  unwarranted ;  also  his  conclusion  that  the  magnitude  of 
the  electrical  conductivity  of  solutions  is  proportional  to  the  in- 
tensity of  chemical  combination  between  solvent  and  solute  as  meas- 
ured by  the  heat  effect. — Jour.  Pliys.  Cliem.,  November. 

Alloys  of  Lead,  Tin  and  Bismuth. — Shepherd. — An  account  of  a 
very  long  experimental  investigation  of  the  alloys  of  lead,  tin  and 
bismuth,  with  reference  to  the  principles  of  physical  chemistry, 
especially  the  phase  rule.  From  alloys  containing  lead,  bismuth  and 
tin,  the  tin  pure  crystallizes,  but  often  in  an  unstable,  denser  form. 
Lead  and  bismuth  form  two  series  of  solid  solutions,  in  each  case  with 
contraction.  When  the  fused  alloys  are  cooled  fairly  rapidly,  the 
saturation  concentrations  are  not  reached. — Jour.  Phys.  Chem., 
Xovembcr. 

Units,  Measurements  and  Instruments. 

"Quan  to  meter." — An  illustrated  description  of  what  he  calls  an 
"electric  quantometer."  The  measurement  of  induction  in  large 
masses  of  iron  by  the  ballistic  method  is  rendered  difficult  owing  to 
the  gradual  character  of  the  growth  or  decay  of  magnetism  following 
the  application  or  suppression  of  the  magnetizing  force  and  the  con- 
sequent "tailing  off"  of  the  induced  current  in  the  exploring  coil. 
The  quantity  of  electricity  to  be  measured  is  thus  conveyed  by  a 
current  lasting,  perhaps,  30,  60  or  even  more  seconds,  and  the  use  of 
an  ordinary  ballistic  galvanometer  is  entirely  out  of  the  question. 
His  "quantometer"  is  designed  to  take  the  place  of  the  ballistic 
galvanometer  and  to  do  what  it  fails  to  do,  i.  e.,  to  sum  up  in  a 
single  throw  quantities  conveyed  by  currents  lasting  an  appreciable 
time.  It  is  said  to  be  useful  for  flux-measUring  work  in  connection 
with  dynamos,  etc.  The  principle  is  to  use  a  moving  coil,  shuntless 
ammeter  with  a  coil  which  is  wound  as  usual,  on  a  closed  metallic 
frame  to  secure  strong  electromagnetic  damping,  and  to  replace 
the  controlling  springs  by  similar  ones  made  so  weak  as  to  exert 
an  inappreciable  controlling  force ;  springs  of  the  phosphor  bronze 
strip  type  as  used  for  galvanometer  suspension,  are  said  to  serve 
excellently.  As  a  result  the  coil  will  remain  permanently  in  whatever 
position  it  may  be  placed,  and  if  the  quantity  to  be  measured  be 
passed  through  it,  it  will  move  forward  into  another  position  and 
remain  there,  the  regular  distance  moved  over  being  a  measure 
of  the  quantity.  He  gives  a  theory  of  the  instrument,  based  upon 
the  fundamental  equation  which  states  that  the  instantaneous  value 
of  the  driving  couple  is  equal  to  the  sum  of  the  instantaneous  values 
of  all  the  resisting  couples.  The  latter  are  the  couple  producing  an- 
gular acceleration  of  the  moving  coil,  the  couple  due  to  air  resistance, 
the  couple  set  up  as  a  result  of  the  induced  current  produced  in  the 
coil  due  to  its  motion,  the  couple  due  to  the  current  induced 
in    the    metallic    frame    on    which    the    coil     is    wound,    and    the 


couple  due  to  pivot  fiiction.  lie  shows  that  the  throw  iii  sitrictly 
pro|iortioiial  to  the  (|uuntity  only  when  the  pivot  friction  it  entirely 
ubbciit  or  the  discharge  iiistuntancous.  Hut  as  a  small  amount  of 
pivot  friction  is  unavoidublr,  the  indications  in  an  actual  instrument 
fall  off  as  the  duration  increases,  and  a  correction  has  accorduigly 
to  be  applied.  An  iiistrumeiit  for  laljuralory  use  and  a  portable  iii- 
struiiiciit  arc  described. — l.oiid  Llec,  Ucccmbcr  j(j. 

Kbl'KKCNCtS. 

I'hase  iU«*/<T.  -JoiioNNoiT.— An  illustrated  description  of  an  alter- 
nating-current phasemeter  which  he  was  constructing  for  the  use  of 
students  in  the  laboratory,  after  the  pattern  of  I-ord  Kayleigh's  in- 
strument.— I'hys.  Rc'i.:,  November. 

Magnetic  Measurements.— Akmaosai.  A  very  long  illustrated 
paper,  read  before  the  Internat.  Soc.  of  i'llec.  in  Paris,  in  which  he 
describes  the  industrial  methods  of  making  magnetic  measurements. 
— Bull.  Soc.  Int.  dcs  Elec,  November. 

Localising  L'aults. — Janet. — A  brief  paper  in  which  he  describes  a 
method  and  illustrates  the  connections  by  diagrains,  for  localizing  a 
fault  in  an  underground  three-phase  cMc.—Bull.  Soc.  Int.  des  Elec, 
November. 

Teiegraphy,  Telephony  and  Signals. 

Selective  Wireless  Telegraphy. — Bull. — A  long,  illustrated  de- 
scription of  a  system  which  is  based  entirely  on  mechanical  prin- 
ciples. Instead  of  using  simple  wave  impulses  in  transmitting  signals 
as  by  other  systems  of  wireless  telegraphy,  a  series  of  a  fixed  number 
of  wave  impulses,  succeeding  each  other  at  pre-arranged  short  in- 
tervals of  time,  is  used,  and  thus  it  is  possible  to  give  the  signals 
from  each  separate  transmitter  a  distinctive  feature  of  their  own. 
For  instance,  if  each  scries  consists  of  five  impulses  there  are  four 
intervals  between  them  and  any  values  may  be  given  to  these  four 
intervals;  the  variation  of  these  intervals  seems  to  be  the  funda- 
mental requirement ;  it  is  evident  that  it  is  easy  to  produce  a  great 
variety  of  series ;  the  receivers  at  the  different  receiving  stations  are 
tuned  to  these  lengths  of  the  intervals.  The  conversion  of  the 
Morse  signs  into  such  a  series  of  intervals  at  the  transmitting  station, 
as  well  as  the  reconversion  of  the  series  into  dots  at  the  receiving 
station,  is  accomplished  automatically  by  two  instruments,  the  "dis- 
perser"  and  "collector"  respectively,  which  are  described.  Sending 
is  carried  out  in  the  usual  way  by  pressing  down  a  Morse  key  for 
short  or  long  periods.  The  system  is  said  to  work  remarkably  well 
in  the  laboratory.  In  an  editorial  discussion  which  is  rather  favor- 
abte,  it  is  said  that  one  defect,  common  to  all  modern  telegraph 
systems,  remains,  namely,  the  ease  with  which  the  receiving  station 
can  be  incapacitated,  an  unbroken  succession  of  impulses  in  the 
neighborhood  of  the  receiving  apparatus  being  quite  sufficient  for  this 
purpose.  Another  difficulty  is  that  the  "dispersers"  must  revolve 
synchronously  with  one  another ;  the  greater  the  number  of  stations, 
the  greater  is  this  difficulty.  Finally  the  speed  of  transmission  ap- 
pears to  be  low. — Lond.  Elec,  January  2. 


New  Book. 


The  Town  Trouble.  By  Adolph  F.  Hamacek.  Sturgeon  Bay,  Wis.: 
Adolph  F.  Hamacek.    Price,  $1.00. 

A  lucubration  on  wattmeters  by  a  Western  author  noticed  in 
these  columns  some  months  ago  appeared  to  the  reviewer  to  have 
touched  the  depth  of  worthlessness,  but  the  present  publication — it 
cannot  be  dignified  w  ith  the  name  of  book — reaches  still  a  lower  level. 
Its  only  claim  to  notice  aside  from  its  most  absolute  worthlessness,  is 
as  a  gem  of  the  "English  as  She  is  Wrote"  class  of  literature.  As  a 
specimen  of  book  making,  the  thing  is  also  a  curiosity.  The  binding 
is  apparently  home-made,  and  the  letter  press  is  only  on  one  side  of 
a  sheet,  probably  to  eke  out  the  slim  text,  which  occupies  less  than 
20  miniature  pages,  and  would  scarcely  fill  three  columns  of  this 
journal.  And  what  a  text!  As  usual  w'ith  this  type,  there  is  a 
portrait  frontispiece  of  the  author  and  some  opening  pages  of  "fine 
writing"  of  which  the  follow  ing  is  a  specimen :  "It  heeds  not  the 
effect  or  tesult  whether  it  raptures  the  heart  with  joy  or  whether  it 
rends  it  with  grief,  no  matter  by  whom  it  is  sent;  by  pirate  or  king." 

Subtracting  the  verbosities  of  the  practical  man  who  turns  author, 
the  equivalent  of  about  a  half  column  of  the  matter  appears  to  be 
devoted  to  meter  wiring,  but  what  it  is  all  about  would  baffle  a  Bacon- 
Shakespeare  expert  turned  electrician.  Aside  from  the  ludicrous 
nature  of  the  contents,  to  offer  such  a  piece  of  book-making  at  a  price 
of  one  dollar  is  nothing  less  than  an  attempt  to  obtain  money  under 
false  pretences. 
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American  Institutk  ok  Iu.kctkical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  January  23rd, 
1903,  "Telephone  Exchanges" ;  February  27th,  "Railway  Train 
Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J.  Farnsworth ; 
March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon;  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  I^ndner, 
Philippo  Torchio  and  Peter  Junkersfeld. 


Bituminized  Fibre  Conduit. 


The  American  Conduit  Company  was  recently  formed  to  take 
over  the  business  formerly  conducted  by  the  Electrolysis  Proof 
Conduit  Company  of  Chicago  and  the  Asphalt  Paper  Pipe  Company, 
of  Los  Angeles.  Both  of  these  companies  have  done  an  extensive 
business  in  their  respective  territories  in  the  past  in  bituminized  fibre 
conduits  for  underground  electrical  work.  \n  addition  to  the  Chicago 
and  Los  Angeles  factories,  a  large  plant  for  the  manufacture  of 
these  conduits  is  just  being  completed  at  Chester,  Pa.,  and  a  Phila- 
delphia office  will  be  opened. 

This  conduit  is  made  by  rolling  paper  which  has  been  passed 
through  hot  asphalt,  on  to  a  mandrel,  making  a  pipe  which  is  a 
combination  of  paper  fibre  and  asphalt,  and  which  is  absolutely  water- 
proof and  a  remarkably  good  instdator.  The  pipe  is  made  in  seven- 
foot  lengths  and  joined  together  with  a  machine-fitted,  countersunk 
slip  joint  dipped  in  hot  asphalt  just  before  joining.  This  makes  a 
conduit  practically  water-tight  from  end  to  end.  This  conduit  has 
been  used  with  great  success  around  Los  Angeles,  not  only  for 
conduit  duct  but  for  conducting  irrigating  water,  as  it  will  stand 
low  water  pressures  continually  and  very  high  pressures  for  a  short 
time.  The  conduit  itself  is  a  very  good  insulator  and  will  puncture 
only  at  extremely  high  voltages. 

It  has  been  the  standard  in  underground  construction  of  the 
Pacific  States  Telephone  &  Telegraph  Company  for  its  conduit  in  all 
the  large  cities  of  the  Pacific  Coast,  and  has  now  been  adopted  by 
the  Chicago  Telephone  Company.  Tests  made  several  years  ago 
in  Oakland,  Cal.,  under  identical  conditions  on  terra  cotta  conduit 
and  bitumenized  fibre  showed  a  large  amount  of  electrolysis  on  the 
cable  sheath  in  the  terra  cotta  duct  and  practically  none  in  the 
bituminized  fibre.  The  lightness  of  the  duct  in  addition  to  saving 
transportation  charges  makes  it  cheaper  to  lay  because  of  the  rapidity 
with  which  one  man  can  handle  long  lengths.  Another  practical 
advantage  with  this  conduit  is  the  accuracy  of  the  alignment  at  the 
joints  and  the  smoothness  of  the  surface  presented  for  the  drawing 
in  of  a  cable.  Although  the  conduit  is  very  tough,  it  has  no  sharp 
fins  or  edges  and  there  is  nothing  in  its  composition  that  is  hard 
enough  to  injure  the  lead  when  the  cable  is  being  drawn  in.  Al- 
though somewhat  higher  in  first  cost  at  the  factory  than  vitrified 
tile  conduit,  the  weight  per  lineal  foot  of  duct  is  so  much  less  that 
for  shipments  ko  any  distance  bituminized  paper  is  cheaper  because 
of  the  saving  in  freight.  This  form  of  conduit  originated  in  Los 
Angeles,  and  the  patents  owned  by  the  Asphalt  Paper  Pipe  Company 
of  that  city  were  recently  decided  valid  in  a  suit  in  which  the  two 
companies  forming  the  present  consolidation  were  opposed.  The 
president  of  the  new  company  is  John  S.  Cravens,  of  Los  Angeles, 
president  of  the  Southwestern  National  Bank.  The  vice-president 
is  George  H.  Barker,  of  Pasadena,  Cal.,  formerly  president  of  the 
Edison  Electric  Company,  of  Los  Angeles.  The  Chicago  office  and 
factory  will  remain  under  the  charge  of  W.  T.  McCarthy,  who  has 
been  the  president  and  manager  of  the  Electrolysis  Proof  Conduit 
Company  at  Chicago  for  several  years.  A.  W.  Buchanan,  secretary, 
is  the  mechanical  engineer  and  manager  of  the  new  factory  at 
Chester.  Pa.  George  H.  Barker,  vice-president,  is  now  in  the  East 
arranging  for  tiic  opening  of  the  main  Philadelphia  offices  in  con- 
nection with  the  Chester  (Pa.)  factory,  and  being  a  man  accustomed 
to  the  management  of  large  afTairs  through  his  previous  experience, 
will  give  his  attention  for  the  present  to  the  organization  of  the  com- 
pany's business  on  a  large  scale.  The  general  sales  agent  will  be 
W.  J.  Barrett,  who  has  represented  Roeblings  and  formerly  the 
Westinghouse  Company  in  Los  Angeles,  and  is  one  of  the  well- 
known  men  of  the  Pacific  Coast.  Mr.  Barrett  will  have  charge  of 
the  sales  over  the  entire  country.  The  company  is  thus  making  a 
vigorous  entrance  into  the  conduit  duct  manufacturing  field. 


The  annual  automobile  show  given  at  Madison  Square  Garden 
under  the  Automobile  Club  of  America  and  the  National  Asso- 
ciation of  Automobile  Manufacturers  began  on  Saturday,  January 
17th,  with  great  eclat.  This  is  the  third  regular  show  of  the  kind 
and  its  success  and  popularity  are  evidenced  by  the  crowd  of  ex- 
hibits as  well  as  the  number  of  visitors  and  their  great  desirability 
to  inspect  everything  new  and  meritorious  on  view.  On  the  opening 
night  some  seven  or  eight  thousand  persons  were  present,  making 
circulation  difficult,  and  the  attendance  through  the  present  week 
has  been  of  the  most  flattering  character.  The  difficulty  of  providing 
for  all  the  exhibits  has  been  considerable  in  spite  of  the  fact  that 
not  only  is  the  large  auditorium  fully  occupied  as  well  as  the  com- 
plete upper  box  circle,  but  that  exhibits  have  overflowed  into  and 
filled  up  both  the  ordinary  restaurant  and  the  basement.  The  main 
hall,  handsomely  decorated  and  brilliantly  lighted  by  electricity, 
supplemented  by  numerous  electrical  signs,  has  been  a  dazzling 
spectacle,  and  the  reports  are  that  the  visitors  present  representing 
Society  have  been  very  liberal  in  their  purchases  of  the  more  expen- 
sive machines.  At  the  same  time  much  interest  has  been  evinced  in 
the  various  industrial  types,  and  the  manufacturers  who  have  devoted 
their  attention  to  these  have  felt  very  much  encouraged  at  the  out- 
coine  of  their  work  in  the  patronage  extended  to  them.  We  illus- 
trate herewith  the  leading  groups  of  electrical  vehicles  shown,  there 
being  ail  told  some  eight  exhibitors  of  vehicles  of  the  electrical  class. 

Some  disappointment  has  been  expressed  in  electrical  circles  that 
electrics  are  so  few,  but  it  should  be  pointed  out  that  the  makers  of 
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them  are  about  as  numerous  as  those  of  siraui.  and  that  ilic  great 
predominance  is  enjoyed  by  gasolene,  which  .ii  the  present  moment 
is  undoubtedly  the  chief  source  of  mi)li\e  pnwer.  particularly  for 
heavy  vehicles  of  the  touring  class.  In  this  connection,  it  is  worthy 
of  note  that  leading  electrical  engineers  like  Messrs.  A,  L.  Riker, 
H,  Ward  Leonard  and  E.  T.  Birdsall  in  turning  their  attention  to 
automobilism  have  concentrated  their  energies  of  late  on  gasolene 
types  of  vehicles,  deliberately  neglecting  steam,  for  which  tb.cy  see 
no  hopful  future.  It  may  be  also  noted  in  passing  that  combination 
vdiicles  wherein  a  gasolene  engine  is  used  to  drive  a  generator 
for  charging  batteries  and  in  which  the  generator  becomes  the 
motor  to  be  driven  by  the  batteries  is  seen  to  be  a  development  of 
considerable  interest  and  importance ;  and  the  work  of  Mr.  Kni;^ht 
Neftel,  another,  electrical  engineer  now  working  in  this  field,  has 
been  studied  during  the  week  very  closely  and  carefully  by  auto- 
mobilists  of  all  kinds. 

The  week  has  been  a  busy  one  outside  of  the  show,  which  con- 
stitutes one  reason  why  automobilists  from  all  parts  of  the  country 
gather  together  in  New  York  at  this  season.  The  National  .\sso- 
ciation  of  Automobile  Manufacturers  has  met  for  trade  purposes  and 
the  American  .Vutomobile  Association,  representing  the  various 
clubs  of  the  country,  has  also  convened  at  he  headquarters  of  the 
Automobile  Club  of  America,  the  officers  elected  being  as  follows: 
President,    Dr.    Julian    Chase,    Rhode    Island :    first    vice-president, 
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Hnnorc  rulimr,  C'liic;nji>;  momuI  vicc-prrsidcnl,  K.  K,  Schryoil 
Rccsc,  Cleveland;  thiril  \ici-|ire>iiUiii.  Charles  H.  Jiuld.  (irand 
Rapids;  treasurer,  Harlan  W.  Whipple,  Autoniohilc  Cliih  of  Amer- 
ica; Frank  G.  Wcbh,  Lone  Island;  Dr.  Milhank.  Albany:  William  J. 
Sliwart,  New  Jersey;  l-".  C.  I.cwin,  Philadelphia;  M.  C  FKisthman, 
Cinoiiniali;  A,  K.  I'ardington,  Long  Island.  On  Friday  cvcniiiR 
the  Natii)nal  Association  of  Aiilomohile  Manufacturers  held  its 
annual  ban(|uet  at  the  Waldorf,  and  on  Saturday  evening  the  Auto- 
nuibilc  Cluli  of  .ViiuTii-ii  followed  at  the  same  place  with  its  annual 


is  a  band  brake  on  the  rear  axle.  The  gears  are  well  made  and 
the  gear  frame  is  built  of  high-grade  tubular  steel.  The  indicating 
meter  reads  directly  the  amount  of  energy  in  the  battery  instead  of 
the  ordinary  volts  and  amperes.  There  is  a  charging  receptacle  plug 
and  two  electric  side  lamps  arc  furnished. 

TiiK  Ki.KCTBic  Vkhici-k  Co.mi'anv,  of  Hartford,  has  (piitc  a  large 
display  of  its  various  types  of  automobiles,  including  its  new  han- 
som ant!  new  draying  truck.  The  hansom  lias  a  more  roomy  top 
:in(l    larger    windows      There   is   an    incandescent    l.imp   in   the  dome 
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banquet,  attended  by  a  large  number  of  men  of  the  fir^l  distinction 
in  public  life. 

Stldebaker  Llectric  Vehicles. — It  is  a  matter  of  no  small  sig- 
nificance that  a  well-known  carriage  building  concern  like  the  Stude- 
bakcr  Bros.,  of  South  Bend,  Ind.,  should  concentrate  their  energies 
On  the  electric  type  of  vehicle,  and  of  these  they  have  several  ex- 
amples in  their  large  space  at  the  show,  as  illustrated  in  one  of  the 
accompanying  cuts.  In  these  the  motor  used  is  a  standard  West- 
inghouse  vehicle  motor,  suspended  above  a  spring  from  the  running 
gear,  on  which  the  body  rests.  It  is  so  arranged  as  to  be  swung 
backward  and  forward  and  fastened  in  position,  thus  securing  perfect 
chain  adjustment.  The  transmission  is  by  roller  chain  from  counter- 
shaft built  into  the  motor  heads  to  a  balance  gear  on  the  rear  axle. 
The  pull  of  tlic  chain   is  taken  by  distance  rods  attached  to  the  steel 
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FIG.    3. — studebaker    exhibit. 

bars  on  the  running  gear  frame  and  the  main  rear  axle  bearings. 
Twenty-four  cells  of  standard  and  economical  storage  battery  are 
used,  so  arranged  as  not  to  be  directly  over  the  motor.  The  con- 
troller is  at  the  end  of  the  seat  and  has  four  speeds,  equally  divided, 
the  highest  being  thirteen  miles  per  hour  on  good  level  road.  The 
motor  reverses  by  pressing  a  heel  lever.  There  is  also  a  cut-out 
emergency  switch  operated  by  the  foot  and  fitted  with  removable 
handle  so  that  it  cannot  be  operated  when  the  handle  is  removed. 
The  steering  is  affected  by  a  side  lever  knuckle  jointed,  and  there 
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fixture.  The  running  and  operating  parts  arc  similar  to  those  of 
the  broughams  made  by  this  company.  The  motors  give  a  speed  of 
fourteen  miles  and  the  batteries  a  radius  of  forty  miles  on  one 
charge.  A  special  feature  of  the  vehicle  is  the  wheel  steering  ar- 
rangement, which  is  entirely  new  in  hansom  construction.  The 
truck  has  a  chassis,  which  will  accommodate  any  kind  of  a  platform 
or  body,  and  is  furnished  in  two  sizes  having  load  capacities  of 
10,000  pounds  and  5.000  pounds,  respectively,  as  well  as  a  smaller 
size  for  delivery  wagons  and  other  vehicles  for  business  and  insti- 
tutional uses.  The  running  gear  is  of  the  reachless  type  with  three- 
point  body  suspension.  The  truck  exhibited  is  of  two  and  one-half 
tons  capacity.  The  two  motors  are  each  of  5  hp.  A  special  feature 
is  the  vertical  controller  operated  by  a  small  wheel  beneath  the  steer- 
ing wheel.     There  are  two  foot  brakes,  the  regular  brake  being  of 
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the  band  type  acting  on  the  outside  of  the  drum,  and  the  emergency 
brake  of  the  internal  expansion  pattern.  There  is  also  an  electric 
brake  in  the  controller.  In  addition  to  these  safety  appliances, 
there  is  a  heel  kickout  emergency  switch  by  which  the  current  can 
be  cut  off  instantly.  The  underslung  batteries  are  put  in  from  below, 
being  held  by  an  ingenious  automatic  device  which  reduces  the 
trouble  of  changing  batteries  to  the  minimum.  The  forward  speeds' 
are  2,  4,  6  and  714  miles  per  hour,  respectively,  and  there  are  three 
reverse  speeds.  • 
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Ward  Leonard  Electric  Company  has  a  splendid  exhibit  in  the 
gasoline  high-powered  automobile  designed  and  built  by  its  presi- 
dent, Mr.  H.  Ward  Leonard. 

Vehicle  Equipment  Company  and  the  Rainer  Company  have  an 
excellent  display  of  their  well-known  electric  vehicles,  particularly 
those  of  the  industrial  type.  One  example  is  a  brewer's  dray  loaded 
with  barrels.  The  exhibit  also  includes  Mr.  Knight  Neftel's  combi- 
nation gasoline  and  electric  automobile  for  self-charging — a  very 
likely  looking  "proposition,"  in  regard  to  which  Mr.  Neftel  has  to 
answer  iiuiumerable  questions.     Several  have  been  ordered. 

Baker  Electric  Vehicle  Company,  of  Cleveland,  Ohio,  had  a 
very  interesting  exhi'^'t  of  their  well-known  electric  vehicles,  in 
which  the  low-voltage  type  of  motor  and  small  battery  et|uipment  has 
been  very  thoroughly  developed.     The  earlier  Baker  machines  were 
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of  low  price,  and  these  are  still  made,  but  as  shown  at  the  Garden  the 
concern  has  been  tempted  by  orders  received  to  launch  out  into  the 
production  of  more  luxurious  carriages.  These  embody,  however, 
the  familiar  Baker  principles  of  design.  The  particular  types  brought 
to  attention  arc  the  physician's  chapelete,  the  imperial  and  the  Stan- 
hope. 

Other  types  of  electric  vehicles  shown  include  those  of  the  Na- 
tional and  Waverley  Companies,  more  or  less  familiar  to  our  read- 
ers, and  those  of  the  Ajax  Motor  Vehicle  Company,  a  new  and  very 
handy  type,  equipped  with  Gould  storage  batteries. 

The  Westinghouse  Electric  &  Manufacturing  Company  have 
a  neat  exhibit  in  the  restaurant  of  their  popular  automobile  motor  and 
motor  vehicle  charging  stations,  etc.,  already  described  in  these  col- 
umns. Messrs.  Haydn  Eames,  of  the  automobile  department,  and 
W.  M.  Probasco,  of  the  publication  department,  have  been  in  charge. 

Gould  Storage  Battery  Company  has  a  neat  exhibit  in  the  main 
hall  of  its  various  types  of  batteries  and  plates  intended  for  auto- 
mobile work  and  with  which  excellent  results  are  steadily  reported. 

The  Electric  Storage  Battery  Company  exhibited  in  the  restau- 
rant their  well-known  batteries  and  plates,  laying  particular  em- 
phasis on  the  Exide  type,  which  of  late  has  been  so  generally  intro- 
duced for  automobile  work,  and  the  results  with  which  in  New 
York  hansoms,  etc.,  of  the  Vehicle  Transportation  Company,  have 
been  very  fully  recorded  in  these  pages. 

The  Edison  Storage  Battery  Company  had  a  small  exhibit  at 
first  in  the  east  gallery  boxes,  but  the  crush  around  it  became  so 
insufiFerable  it  has  been  brought  down  to  the  main  floor.  There 
are  show-n  details  of  the  battery  and  a  most  interesting  complete 
set  of  38  cells  fixed  up  as  a  regular  automobile-operating  set.  There 
are  also  some  interesting  diagrams,  curves,  etc.,  bearing  upon  tha 
subject.  Messrs.  Mallory,  Hill  and  Bee  have  been  in  charge  of 
the  set,  while  Mr.  Edison  himself  has  been  a  keen  observer  of  novel- 
ties at  the  show. 

Sign  lighting  at  the  show  is  in  notable  profusion,  and  much  of  it 
has  been  done  by  the  Elblight  Company  of  America,  under  the 
personal  supervision  of  Mr.  Russell  Spaulding,  its  president.  In 
the  space  of  the  famous  chauffeur,  Mr.  Henri  Fournier,  they  have 
furnished  a  board  16  ft.  long  and  3  ft.  high,  on  which  appears  the 
name  Henri  Fournier.  Below  a  large  photograph,  4x8,  represents 
Fournier  seated  in  his  racing  car.  This  picture  is  framed  with 
Elblight  cable,  into  which  are  stuck  lamps  representing  the  national 
colors — red,  white  and  blue.  On  either  side  and  over  the  top  of  the 
exhibit  are  hung  numerous  festoons   of  Elblight  cable,  into  which 


white  and  green  lamps  are  stuck  alternately.  Total  number  of 
lights  used,  1,000.  In  the  basement  exhibit  of  the  Central  Auto- 
mobile Company,  the  entire  booth  is  cl-cumscribed  with  festoons  of 
Elblight  cable,  containing  red,  white  and  blue  lamps  in  alternation. 
The  cable  is  draped  with  hothouse  smilax.  Several  large  Elblight 
signs  announce  to  the  public  the  business  of  the  firm,  and  a  4-ft.  x  4-it. 
Elblight  board  contains  a  very  handsome  monogram,  surrounded 
by  an  Art-Nouveau  design.  In  the  exhibit  of  American  Georges 
Richard  Company,  Barry  &  Hayes,  agents,  a  large  Elblight  sign  gives 
the  name  and  address  of  this  firm.  Above  it  a  shield  representing 
the  Arms  of  the  French  Republic,  surrounded  with  Elblights,  and 
Elblight  board  with  a  handsome  four-leaf  clover  in  green  and  white 
lights.  The  exhibits  of  the  Baker  Electric  Company,  United  States 
Long-Distance  Automobile  Company,  National  Electric  Company 
and  Fire-Stone  Company  all  have  handsome  Elblight  signs. 

C.  F.  Splitdorf,  17  Vandewatcr  Street,  New  York,  has  an  ex- 
cellent exhibit  of  spark  coils. 

Electric  Contract  Company,  51-53  Maiden  Lane,  New  York, 
shows  dry  batteries  and  is  represented  by  Mr.  Skinner. 

National  Carbon  Company,  Cleveland,  Ohio,  makes  an  interesting 
and  attractive  display  of  dry  batteries  for  automobile  work. 

L.  H.  Pignolet,  78  Cortlandt  Street,  New  York,  shows  a  line  of 
voltmeters  and  ammeters  of  his  well-known  handy  design. 

Standard  Welding  Company  displays  its  electric  welded  products. 

Dayton  Electrical  Manufacturing  Company,  Dayton,  Ohio,  ex- 
hibits the  Apple  igniter  in  full  operation,  drawing  a  crowd  all  the 
time. 

American  Roller  Bearing  Company,  Boston,  Mass.,  shows  its 
various  appliances  for  easy  traction. 

Jos.  DixoN  Crucible  Company  makes  an  excellent  display  of  its 
graphite  specialties,  as  famous  in  the  automobile  field  as  in  any  other. 
Veeder  Manufacturing  Company,  Hartford,  Conn.,  exhibits 
odometers  and  tachometers. 

Hyatt  Roller  Bearing  Company,  Harrison,  N.  J.,  exhibits  its 
roller  bearings  for  automobile  use  and  shop  equipment. 

Rushmore  Dynamo  Works,  Jersey  City.— Mr.  S.  W.  Rushmore 
exhibits  searchlights  of  the  well-known  Rushmore  type. 


Locke  High-Potential  Insulators. 

In  no  way  is  the  progress  of  high  voltage  more  interestingly  illus- 
trated than  in  the  evolution  of  line  insulators.  At  first  it  was  at- 
tempted to  meet  the  new  requirements  by  merely  increasing  the 
size  of  the  ordinary  insulator,  but  experience  soon  demonstrated  the 


fig.    I .— 80.000-VOLT  insulator. 

futility  of  such  a  course.  At  present  the  design  of  high-voltage 
line  material  is  an  art  by  itself,  and  each  new  requirement  brings 
forth  designs  specifically  suited  for  all  of  the  conditions. 

Among  the  latest  types  of  such  insulators  we  illustrate  two  man- 
ufactured by  the  Locke  Insulator  Manufacturing  Con^pany,  of 
Victor,  N.  Y.,  made  for  the  105-mile  transmission  line  of  the  Mex- 
ican Guanajuato  Power  and  Electric  Company,  and  the  line  of  the 
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Spokane  (Wash.)  transiuission  plain.  In  tin-  luiincr  i.im-  ilic 
voltige  is  6o,ouo,  a  nj  >iiiiiul  cupper  cable  c(iiiiv;ilriit  lo  a  No.  i 
solid  wire  being  eiiiploynl. 

The  iiiMilator  of  Fin.  I   is  toUil  fur  l.\S.otxi  volts  atiil  is  sufficiinl 
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for  a  working  prcssnrc  uf  80,000  \olis.  It  is  14  iiicho  in  diameter, 
13  inches  high  and  weighs  15  pounds.  The  insulator  of  Fig.  2  is  a 
cheaper  form  of  all-glass,  but  will  withstand  a  test  of  120,000  volts. 
Its  dinnu'tiT  :in(l  height  arc  11   inciics,  the  weight  being  12  pounds. 


Richardson  Automatic  Scales. 


In  the  accompanying  iliusiraiion  is  shown  a  view  of  an  automatic 
scale  in  a  large  power  station  in  Bristol,  luigland,  where  it  is  used 
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swinging  cut  oil,  winch,  at  (lie  bi'ginniiig  of  the  operation,  i»  open. 
When  the  charKe  it  nearly  coiiipleled,  the  culofT,  actuated  by  the 
increased  wrixlit  of  the  weigh  hopper,  partially  closes  and  reduces 
the  stream  of  material.  W'lu-ii  an  exact  balance  is  reached  the  cut-off 
completely  do.ses,  stopping  the  flow,  and  in  doing  so  throws  up  a 
lever  which  sets  in  motion  the  mechanism  which  opens  the  bottom 
of  the  hopper.  As  soon  as  the  charge  has  been  dumped,  the  hopper 
is  again  closed  and  locked.  In  the  operation  of  closing  the  bottfjin 
of  the  hopper  the  duniping  mechanism  strikes  the  lever,  throwing 
it  down,  and  thereby  causing  the  cut-ofT  to  open  and  alloxv  a  new 
charge  to  llow  into  the  weighhopper.  The  movement  is  a  very 
simple  one,  the  only  power  required  being  the  momentum  of  the 
falling  material. 

It  is  claimed  that  there  is  an  accurate  balance  of  every  weighing. 
The  drip  or  column  of  material  which  is  in  the  air  at  the  moment 
the  feed  is  automatically  cut  off  is  compensated  for  by  a  novel  con- 
trivance which  works  automatically,  and  without  the  manipulation 
of  any  of  the  working  parts.  The  hopper  delivers  its  discharge  with- 
out any  rocking  or  vibration  on  the  delicate  knife  edges. 

These  scales,  which  arc  manufactured  by  the  Richardson  Scale 
Company,  19  Park  Row,  New  ^'ork,  are  adapted  to  the  weighing  of 
many  different  materials  and  arc  made  in  various  sizes,  with  hopper 
capacities  running  from  a  few  ounces  to  six  tons. 


Incandescent  and  Arc  Lamp    Fittings. 


A  type  of  incandescent  lamp  cord  adjuster  is  shown  in  I"'ig.  i,  which 
is  at  once  both  simple  and  neat,  and  takes  care  of  the  surplus  cord  in  a 
satisfactory  manner.  The  illustration  shows  very  clearly  the  method 
employed  in  using  these  spools.     The  spools  are  in  two   sizes,  one 
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taking  up  five  feet  of  cord,  while  another, 
suitable  for  factory  conditions,  will  accom- 
modate 12  feet.  They  are  finished  in  black 
enamel. 

Fig.  2  shows  an  adjustable  socket  handle. 
It  is  made  in  the  regular  style  with  a  brass 
'/s-'m.  nipple  solidly  embedded  in  one  end 
inr  the  socket,  and  has  a  slot  cut  in  the 
fitlier  end,  which  acts  as  an  adjuster.  Be- 
tween the  two  ends  the  handle  is  so  shaped 
as  to  fit  well  in  the  hand,  and  will  take  up 
15  feet  of  cord.  The  cord  is  wound  around  the  handle  to  the  desired 
length  and  slipped  into  the  slotted  end,  where  it  is  firmly  held. 

In  Fig.  3  is  shown  a  simple   form  of  arc  lamp  hanger,  known  as 
the  JIcDonald  hanger-board.     It  is  made  of  porcelain,  7x4  inches, 
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to  check  the  coal  as  it  enters  the  plant.    These  scales  are  also  used 
to  weigh  and  register  the  coal  as  it  goes  into  automatic  stokers. 

The  material  to  be  weighed  is  supplied  from  a  hopper  or  bin  above 
the  scale,   and   is   admitted   into   the   weigh-hopper  by   means  of  a 


FIG.   3. — ARC   LA.MI'    HANGER. 

and   is  provided  with  terminal   binding  posts   for  the   leads  and   an 
insulated  hook  for  suspension. 

All  of  these  specialties  are  manufactured  by  the  Crescent  Electric 
Company,  Chicago,  111. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  5  a 
S'/i  pi.r  cent,  for  all  dales,  it  being  more  freely  offered  during  the 
week.  Tliere  was  less  activity  in  stocks,  the  market  being  dull  at 
moderate  concessions,  with  little  public  support.  The  declines  were 
general  and  regular;  Manhattan,  however,  was  strong  on  investment 
buying.  This  stock  advanced  from  15254  to  I54}4.  the  lease  of  the 
road  -to  the  Interborough  Company,  it  may  be  noted,  having  been 
ratified  on  Friday.  The  industrials,  on  the  whole,  were  dull,  but 
the  United  States  Steel  slocks,  though  losing  ground  to  a  slight 
extent,  showed  considerable  firmness.  Amalgamated  Copper  was 
heavy  on  the  copper  trade  situation,  declining  from  6sH  to  62J4. 
Among  the  tractions  Brooklyn  Rapid  Transit  closed  at  68j4  (/^ 
point  above  the  lowest  figure  of  the  week),  being  a  net  loss  of  i 
point,  on  sales  of  41,290  shares.  Metropolitan  Street  Railway  closed 
at  I4ij<2  on  light  trading,  practically  holding  its  own  since  our  last 
report.  Manhattan  closed  with  a  net  gain  of  '/g,  the  last  quotation 
of  the  week  being  153?^.  The  electric  list  shared  the  weakness  of 
the  general  market.  General  Electric  losing  }i  point  net,  closing  at 
i86yi.  The  range  of  prices  of  this  stock  was  187,  the  highest,  and 
186,  the  lowest.  Westinghouse  common  and  preferred  closed  at 
217  and  220,  being  net  losses  of  I  and  4  points  respectively.  Western 
Union's  closing  price  was  gi'A,  yi  point  below  our  last  previous 
quotation.  American  Telephone  &  Telegraph  made  a  net  gain  of 
5!4  points,  closing  at  1655/2,  the  highest  figure  of  the  w-eek.  In 
Boston  this  stock  advanced  I/2  point,  on  a  fairly  active  market. 
Following  are  the  closing  quotations  at  New  York  on  January  Jo: 


NEW  YORK. 


American  Tel.  &  Cable. 
American  Tel.  &  Tel. . . 


•Jan.  13.  Jan.  20 


8.5 
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Jan.  13.  Jan.  20 


.■Vmcrican  Dist.  Tel 

Brooklyn  Rapid  Transit    . .     68H 

Commercial  cable 

Electric  Boat 22 

Electric  Boat  pfd 37 

Electric  Lead  Reduetiim. .  .       3H 

Electric  Vehicle (ili 

Electric  Vehicle  pfd 


General  Electric 185        185 

Hudson  River  Tel. 


Metropolitan  St.  Ry 141K  140)6 

N.  E.  Elec.  Veh.  Trns 

N.  Y.  &  N.  J.  Tel llil  lem 

N.Y.  E.  V.  T.  Co 11  loa 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel »!%  90)i 

Westinghouse  com 212  210 

Westinghouse  pfd 213  210 

BOSTON. 


8^ 
13k 


:  .Jan.  13.  Jan.  20 

American  Tel.  &  Tel I(i4!^       Ki't 

Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  *  Tel ■M}4 


Jan.  13,  Jan.  20 
WesternTel.  &  Tel.  pfd....    101  101 

Mexican  Telephone 2Vi  2Sli 

New  England  Telephone    . .  1.38  137 

Westinghouse 104  103 

Westinghouse  pfd lOit  103 


American  Railways 

Elec.  Storage  Battery..  .. 
Elec.  Storage  Battery  pfd. 
Elec.  Co.  of  America 


PHILADELPHIA- 

,  Jan.  20 

Phila.  Traction 

«0*  Phila.  Electric  

Pa.  Electric  Vehicle 

!)J^        Pa.  Electric  Vehicle  pfd. 

CHICAGO. 


Jan.  13.  Jan.  20 

. , .    98!^         98H 

8H  8M 


Jan.  13.  Jan.  20 


Jan. U.  Jan. 20 
National  Carbon  pfd 97  98 

NorthweatElev.com 

Union  Traction  16H        16H 

TTnion  Traction  pfd .50  .50 


Central  Union  Tel. 
Chicago  P'.dison. . . . 
Chicago  City  Ry. .. 
Chicago  Tel.  Co  . . . 
National  Carbon 
*Askert. 

INCREASE  OF  STANLEY  ELECTRIC  STOCK.— The  director.? 
of  the  Stanley  Electric  Manufacturing  Company,  at  a  meeting  held 
on  January  lo,  passed  a  resolution,  providing  that  the  capital  stock 
of  the  company  be  increased  from  $3,000,000  to  $10,000,000,  and  the 
stockholders  will  meet  on  February  11  to  approve  this  action  of  the 
board.  Plans  for  this  great  increase  of  facilities  have  been  under 
way  for  some  time,  to  the  end  of  placing  the  company  on  a  basis 
to  compete  favorably  with  the  largest  electrical  manufacturers  in  the 
country.  It  will  be  remembered  that  the  Stanley  Company  recently 
secured  an  order  from  the  New  York  Edison  Company  aggregating 
over  a  half  million  dollars  for  dynamos  and  other  electrical  appara- 
tus, some  of  which  is  to  be  the  largest  of  its  kind  ever  constructed. 
This  indication  of  its  invading  the  field  of  heavy  work  is  now  amply 
verified.  Moreover,  funds  will  be  provided  by  this  increase  of 
capital  for  certain  important  developments  which  the  engineers  of 
the  company  have  been  planning  for  some  time.  Among  these  devel- 
opments is  a  new  system  of  operation  for  heavy  long-distance  electric 
railways  employing  electric  locomotives,  which  w'ill  use  the  current 
directly  without  rotaries  or  transformers.  The  potential  and  phase 
to  be  employed  has  not  yet  been  announced,  but  it  is  stated  that  the 
power  stations  will  not  have  to  be  located  nearer  than  50  to  75  miles 
apart.  The  system  is  not  that  of  the  Ganz  Company,  but  is  due  to 
the  work  done  by  the  engineers  of  tlic  Stanley  Company  on  patents 


on  which  rights  have  been  secured  from  engineers  in  this  country  and 
abroad.  These  patents  involve  the  use  of  a  new  form  of  generator 
with  a  new  type  of  motor,  which  permits  the  use  of  high  voltages 
directly  on  the  car  and  absorbs  practically  no  energy  in  resistances 
on  starting. 

CHICAGO  TELEPHONE.— The  Chicago  Telephone  Company 
has  just  closed  a  surprising  year's  business  in  matter  of  gross  in- 
crease. During  December  the  company  installed  1,500  Bell  telephones 
for  new  subscribers  and  brought  its  total  number  of  instruments 
now  in  use  in  the  city  to  upward  of  60,000.  The  gain  made  during 
the  last  two  years,  or  since  Mr.  Sabin  took  hold  of  the  company,  is 
nearly  33,000  telephones.  The  company  has  made  the  largest  in- 
crease in  the  nickel-in-the-slot  machines,  which  are  now  located  on 
a  remunerative  basis  in  many  public  places  and  private  dwellings  that 
would  have  formerly  hesitated  at  paying  full  rates  charged  for  the 
service.  Attorneys  for  the  company  say  they  have  no  intimation  of 
when  the  Appellate  Court  will  render  a  decision  in  the  maximum 
telephone  rate  case.  While  they  are  hopeful  of  winning  the  suit, 
they  declare  that  if  the  ruling  is  against  them  an  appeal  will  be 
taken  to  the  State  .Supreme  Court. 

J.  G.  WHITE  &  CO. — This  English  concern  reported  a  very  sat- 
isfactory year  at  its  third  annual  meeting.  The  profit  and  loss  ac- 
count showed,  after  including  the  sum  of  £3,649  i6s  iid  brought  from 
last  year,  a  total  of  £29,480  13s  3d  to  be  dealt  with,  and  this  was 
allocated  in  payment  of  dividends,  free  of  tax,  at  the  rate  of  8  per 
cent,  per  annum  on  the  preference  and  ordinary  shares  to  August 
31,  1902,  which  will  absorb  the  sum  of  £7,948  14s  gd,  to  place  to  the 
reserve  fund  the  sum  of  £10,000,  and  lo  carry  forward  to  the  next 
year's  account  the  sum  of  £11,469  i8s6d.  English  papers  just  to 
hand  record  the  successful  opening  at  Bournemouth  of  the  conduit 
tramway  system  installed  there  for  the  corporation,  with  a  side 
slot  system,  carried  out  under  the  direction  of  Mr.  A.  N.  Connett, 
chief  engineer  of  the  company. 

SUSQUEHANNA  WATER  POWER.— At  Baltimore,  Md.,  on 
January  15,  upon  the  payment  of  $904,237  the  United  Railways 
handed  over  to  the  Continental  Trust  Company  the  entire  common 
stock  of  the  United  Electric  Light  &  Power  Company,  amounting 
in  par  value  to  $2,000,000.  President  Warfield  of  the  trust  company 
said  the  syndicate  his  company  was  representing  was  not  ready 
to  announce  its  plans.  This  deal  is  the  initial  step  in  the  $10,000,000 
project  to  develop  electrically  the  water  power  of  the  Susquehanna 
River  and  transmit  it  to  Baltimore,  Wilmington,  Del.,  and  Phila- 
delphia. The  Continental  Trust  Company  closed  a  contract  several 
months  ago  for  its  clients  to  supply  the  United  Railways  with  power 
for  thirty  years,  reaching  a  maximum  of  40,000  hp. 

NEW  STOCK  FOR  MANHATTAN.— A  circular  has  been  issued 
to  Manhattan  Elevated  stockholders  announcing  that  the  coinpany 
has  duly  voted  to  increase  the  capital  stock  from  $48,000,000,  con- 
sisting of  480,000  shares  of  the  par  value  of  $100  each,  to  $60,000,000, 
consisting  of  600,000  shares  of  the  par  value  of  $100  each,  and  the 
issue  of  72,000  shares  of  the  new  stock  at  the  present  time  has  been 
duly  authorized.  The  opportunity  is  now  ofifered  to  the  stockholders 
of  the  company,  of  record  at  the  closing  of  the  transfer  books  on 
Tuesday,  January  27,  1903,  to  subscribe  for  $7,200,000  of  said  in- 
creased capital  stock  at  par,  to  an  amount  equal  to  15  per  cent,  of 
their  respective  holdings.  The  new-  stock  will  be  entitled  to  all 
dividends  declared  after  its  issue. 

TELEPHONE  STOCK  LISTED.— .\n  additional  $21,937,000  of 
the  capital  stock  of  the  American  Telephone  &  Telegraph  Company 
lias  been  listed  on  the  New  York  Stock  Exchange,  making  total 
amount  listed  $104,740,400.  In  its  application  the  company  stated 
that  it  now-  holds  over  $120,000,000  of  stocks  and  bonds  of  telephone 
companies,  eight  million  and  seventy-three  thousand  of  the  $9,980,000 
stock  of  the  Bell  Company,  of  Philadelphia:  $6,240,000  of  the  $11,- 
093,000  of  the  Chicago  Telephone  Company;  $19,329,000  of  the  $30,- 
000.000  of  the  New  York  Telephone  Company,  and  $21,440,000  of  the 
$32,000,000  of  the  Western  Telephone  &  Telegraph  Company,  It  also 
owns  $6,008,000  of  the  $10,000,000  capital  stock  of  the  Western 
Electric  Company. 

MACON  (GA.)  RAILWAY  &  LIGHT.— There  has  been  f^led 
in  the  office  of  the  Secretary  of  State  of  Georgia  a  certified  statement 
of  the  recent  bond  issue  of  the  Macon  Railway  &  Light  Company, 
which  aggregated  $1,000,000.  The  bonds  were  issued  as  a  deed  of 
trust  to  the  New  York  Investment  &  Trust  Company. 

THE  EMPIRE  CITY  SUBWAY  COMPANY  (LTD.),  of  New 
York  City,  has  increased  its  capital  stock  from  $2,250,000  to  $2,750,000 
for  the  purpose  of  carrying  on  new  construction  work  during  the  year. 
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CANADIAN  MAKCONl  WIKKLKSS  TIlLKC.UAl'llV.-l  lie 
jilaiis  of  the  Canadian  Marcuni  Company,  rcccnily  unjiinijted,  con- 
template a  vigorous  campaign  lor  tlic  iuNtallation  ol  the  t>ystcni 
throughout  tlie  Dominion.  Mercantile  and  shipping  interests  on  tlic 
Pacific  coast  arc  now  negotiating  with  the  company  for  the  inaugu- 
ration of  the  system  uj.on  trans- I'acilic  sleam%hips  and  on  steamers 
plying  in  the  Alaskan  trade.  The  dangerous  coast  of  Uritish  Colum- 
bia and  Alaska  retpiire  some  means  to  prevent  accidents  and  to 
enable  shipping  interests  to  keep  in  touch  with  vessels  plying  in  the 
coastwise  trade.  In  order  to  secure  the  ininu<liale  application  of 
the  Marconi  system,  these  interests  liave  agreed  to  subscribe  to  a 
sulVicient  amount  of  stock  or  bonds  to  pay  for  the  installation  of  the 
land  .stations.  Vessels  will  also  be  C(|uipi)ed  with  instruments  by 
the  interests  named,  and  the  general  adoption  of  the  Marconi  wire- 
less system  on  the  I'acilic  coast  is  said  to  be  assured.  The  connection 
of  the  Canadian  Yukon  territory  with  British  Columbia  will  be 
among  the  first  important  measures  of  the  company.  The  officers 
arc:  Directors— Col.  1'.  C.  llenshaw,  prcsi<lent ;  Gugliclmo  Mar- 
coni, vice-president;  Andrew  A.  Allan,  of  the  Allan  Line  steamships; 
Rodolphc  Forget,  Hcaumont  Shcpard,  secretary;  Willard  Reed  Green, 
New  York;  John  D.  Oppc,  representing  Marconi's  Wireless  Tele- 
graph Company,  Limited,  of  I'^ngland  (the  parent  company)  and 
managing  director  of  the  Canadian  company.  .  Representatives  of 
important  holdings  of  shares  in  Toronto  and  the  far  west  will  be 
added  to  the  board,  it  being  the  intention  to  have  all  the  important 
and  widely  scattered  interests  concerned  represented  on  the  board. 
The  capital  (1,000,000  shares)  has  all  been  subscribed.  The  par 
value  of  the  shares  is  Ifs  each  in  order  to  correspond  nearly  with  the 
£1  shares  of  the  English  parent  company,  which  £1  shares  have  been 
for  some  time  past  selling  at  over  £3.  The  English  company  has 
received  $,^.000,000  in  stock  for  its  property  rights  and  patents. 

NEW  COMMERCL\L  CABLE  STOCK.— The  capital  stock  of 
the  Commercial  Cable  Company  will  be  increased  to  the  full  amount 
authorized,  $15,000,000,  with  rights  to  shareholders  to  subscribe  to 
12J-2  per  cent,  of  their  holdings.  The  amount  of  capital  outstanding 
now  is  $13,333,000.  It  is  understood  that  the  stock  will  be  offered 
to  shareholders  at  par,  which  will  make  the  rights  valuable,  as  the 
price  of  the  shares  is  now  ranging  near  175.  The  company  pays  7 
per  cent,  regular  dividends,  and  i  per  cent,  extra  yearly.  Last 
year  less  than  2,500  shares  of  the  stock  were  traded  in  on  the  local 
exchange,  in  the  month  of  December  only  twenty  shares  changing 
hands,  at  160,  on  December  30.  The  next  day  175  w'as  the  asked 
price  and  168  bid.  Since  then  a  few  hundred  shares  have  been  traded 
in  here  and  in  Montreal,  near  171,  and  this  week  a  sale  was  made"  in 
Montreal  at  174,  with  bids  at  174  and  the  asked  price  at  180,  at  one 
time.  The  new  capital  will  be  used,  it  was  believed,  to  pay  for  the 
new  Pacific  cables  of  the  company.  The  Mackay-Bennett  interests 
in  this  company  are  generally  recognized  as  having  been  kept  intact 
since  the  death  of  John  W.  Mackay. 

BOSTON  &  WORCESTER.— The  trustees  of  the  Boston  & 
Worcester  Electric  Companies  held  a  meeting  last  week  for  organ- 
ization and  elected  James  F.  Shaw  president  and  George  A.  Butman 
secretary  and  treasurer.  The  Boston  &  Worcester  Electric  Com- 
panies is  a  voluntary  organization  forined  after  the  manner  of  the 
Massachusetts  Electric  Companies  and  the  Boston  Suburban  Com- 
panies, with  38,775  shares  of  stock  outstandijig.  par  $100,  of  which 
18,786  shares  are  a  4  per  cent,  preferred  stock  issue  and  i9,Q8g  shares 
are  common  stock.  The  company  owns  the  Boston  &  Worcester 
Street  Railway  Company-,  Framingham  Union  Street  Railway  Com- 
pany and  Framingham,  Southboro  &  Middleboro  Street  Railway 
Company.  The  companies  have  been  financed.  It  is  now  completing 
the  construction  of  its  system  between  Boston  and  Worcester,  and 
by  .'Kpril  15  it  is  expected  it  will  have  cars  running  between  Boston 
and  Framingham  and  to  have  cars  running  through  to  Worcester 
by  July  I.  The  securities  will  be  listed  upon  the  Boston  stock  ex- 
change. 

PUGET  SOUND  TRACTION.— The  Puget  Sound  Electric 
Railway  Company  has  filed  in  the  Hudson  County  Clerk's  office 
at  Jersey  City  an  amended  certificate  of  incorporation,  fixing  the 
capital  stock  at  $4,500,000.  of  which  $1,000,000  consists  of  6  per  cent, 
non-cumulative  preferred  shares.  The  company  operates  electric 
railways  and  light  and  power  plants  in  the  vicinity  of  Puget  Sound. 
The  incorporators  are  Preston  Player,  Nathan  H.  Daniels.  Jr., 
Howard  L.  Rogers,  Henry  Reed  Hayes,  George  C.  England,  Waldo 
E.  Forbes,  .\lvah  K.  Todd,  Gardner  Rogers,  and  Louis  B.  Dailey. 

DIVIDENDS. — The  National  Carbon  Company  has  declared  the 
regular  quarterly  dividend  of  i}i  per  cent,  on  the  preferred  stock, 
payable  February  15.  Th..e  Hudson  River  telephone  directors  de- 
clared the  regular  quarterly  dividend  of  i^  per  cent,  payable  Feb- 
ruary 2.  The  Allis-Chalmers  Company,  at  its  directors'  meeting, 
held  January  15.  declared  the  regular  quarterly  dividend  on  the  pre- 
ferred stock.  The  directors  of  Chicago  Edison  have  declared  the 
regular  quarterly  dividend  of  2  per  cent.,  payable  February  2. 


Commercial   Intelligence. 

THE  WliEK  IN  TR.\DK.~Most  satinfaciory  reports  as  to  trade 
conditions  continue  to  come  in,  and  the  "wave  of  prosperity"  showii 
no  other  signs  than  those  of  increase  and  plenty.  In  commenting  on 
the  iiituation,  Uradilrcct's  says:  "With  the  much-needed  expansion 
in  c^port  trade  now  actively  in  evidence,  one  of  the  few  important 
missing  elements  of  national  prosperity  has  been  supplied."  Export 
trade  in  December  proved  to  be  better  than  anticipated,  and  so  far 
in  January  only  encouraging  elements  have  developed.  The  domestic 
situation  also  gains  rather  than  loses  in  strength.  Spring  trade, 
although  hardly  opened,  is  active  and  steadily  increasing,  and  con- 
lidence  in  a  heavy  business  is  expressed.  Money  is  easier ;  failures 
are  better  than  usual  at  this  season  of  the  year  and  railway  earnings 
continue  c(|ual  to  the  best  for  this  season.  All  of  the  industries  are 
exceptionally  active,  the  possible  exception  to  this  being  where  there 
are  shortages  of  fuel.  The  iron  and  steel  trade  still  holds  its 
strength.  The  lyoj  pig  iron  production  is  stated  to  be  not  far  from 
17,750,000  tons,  and  it  is  estimated  that  the  current  output  is  the 
largest  in  the  country's  history.  The  steel  rail  mills  of  the  country, 
it  is  stated,  will  not  accept  any  more  orders  at  the  present  time. 
Structural  material,  bars  and  plates  are  in  active  demand.  Copper 
has  held  nearly  all  of  the  recent  advance  despite  bearish  statistical 
features.  The  last  quotations  were  12.25c.  for  Lake;  I2.i2j^c.  for 
electrolytic,  12c.  for  casting  stock,  and  11.50c.  for  Standard.  Ac- 
cording to  Bradslreet's,  the  number  of  business  failures  during  the 
week  ending  January  15  numbered  234,  as  against  336  the  week  pre- 
vious and  251  in  the  corresponding  week  last  year. 

BIG  EQUIPMENT  FOR  CANADA.— Several  important  con- 
tracts are  about  to  be  let  in  the  United  States  for  the  equipment  nf 
large  locomotive  works  which  are  to  be  built  in  Montreal.  All  tin- 
machine  tools  will  be  electrically  operated.  Electric  traveling 
cranes  will  also  be  installed  in  the  plant,  which  is  to  be  erected  on 
some  80  acres  of  land  adjoining  the  St.  Lawrence  River.  The  initial 
equipment  to  be  purchased  in  the  United  States  will  represent  an 
expenditure  of  more  than  $300,000.  Eventually  the  concern — the 
Locomotive  &  Machine  Company,  of  Montreal — whose  offices  are  in 
the  Street  Railway  Chambers,  Montreal,  which  will  operate  the  works, 
propose  to  construct  a  ship  and  bridge  building  plant.  The  initial 
works  will  consist  of  machine  shop,  erecting  shop,  boiler  shop  and 
foundry,  to  be  equipped  with  the  most  modern  appliances  and  labor- 
saving  devices.  The  yearly  output  will  be  200  locomotives.  It  is 
intended  to  reach  out  for  foreign  trade.  Canadian  capital  will  be 
employed  exclusively  in  the  enterprise.  M.  H.  Ilaney,  of  Toronto, 
who  built  the  major  portion  of  the  Canadian  Pacific  Railroad  in  the 
Northwest,  and  M.  Davis,  of  Montreal,  who  is  also  a  railroad 
contractor,  are  primarily  interested  in  the  project.  M.  Brophy. 
another  Canadian  railroad  contractor,  is  to  be  the  general  manager 
of  the  company.  An  American  will  be  the  superintendent  of  the 
new  plant,  the  services  of  D.  R.  Shea,  formerly  of  the  Schenectady 
Locomotive  Works,  Schenectady,  N.  Y.,  having  been  secured.  The 
locomotive  plant  is  expected  to  be  completed  by  August. 

HYDRAULIC  PLANT  FOR  SYDNEY  TRAMWAYS.— Private 
advices  from  Australia  state  that  the  New  South  Wales  Govern- 
ment Railroad  and  Tramway  Commissioners  are  considering  the 
advisability  of  developing  the  additional  power  required  to  operate 
the  balance  of  the  Sydney  City  &  Suburban  Tramway  system,  now 
under  construction,  by  means  of  water  power.  The  press  reports 
that  O.  W.  Brain,  the  electrical  engineer  of  the  New  South  Wales 
government,  during  his  recent  visit  to  the  United  States,  had  placed 
a  contract  with  the  Westinghouse  interests  for  the  additional  power 
house  equipment  required,  were  entirely  premature.  Mr.  Brain  was 
not  empowered  to  arrive  at  any  decision  in  the  matter,  as  he  was 
only  instructed  to  gather  data  for  submission  to  the  commissioners. 
In  this  connection  it  may  be  said  that  in  the  majority  of  instances 
foreign  engineers,  particularly  if  they  represent  government  or  mu- 
nicipal interests,  who  visit  this  side,  are  not  in  a  position  to  close 
contracts,  but  are  sent  here  to  secure  estimates  and  inspect  plants, 
etc. 

ALBERGER  COOLING  TOWER  CONTRACTS.— The  Alber- 
ger  Condenser  Company,  White  Building.  Liberty  Street,  has  lately 
taken  a  contract  for  a  large  cooling  tower  for  the  Nassau  Light  & 
Power  Company,  of  Rosslyn,  L.  I.  Contracts  have  also  been  secured 
for  towers  for  the  Pittsburg  Reduction  Company,  at  East  St.  Louis. 
111.,  and  for  the  Laurel  Lake  Mills,  Fall  River,  Mass.  The  latter 
contract  calls  for  the  erection  of  an  especially  large  tower  20  feet  in 
diameter  and  80  feet  high.  Two  large  Alberger  fan-draft  cooling 
towers  have  been  ordered  by  the  Pacific  Light  &  Power  Company, 
of  Los  Angeles,  Cal. 

COPPER  FOR  GENERAL  ELECTRIC— It  is  stated  that  the 
General  Electric  Company  has  just  purchased  a  six-months'  supply 
of  copper  at  the  full  market  rates,  about  13,000.000  pounds. 
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EXPORTS  OF  ELECTRICAL  .\L\TERL\L.— Tlie  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  ended  January  17:  Antwerp — 8  pkgs. 
machinery,  $6;  95  pkgs.  material,  $4,544.  Argentine  Republic — 29 
pkgs.  material,  $2,121  ;  4  pkgs.  machinery,  $219.  Berlin— I  pkg.  ma- 
terial, $62.  Brussels — 3  pkgs.  material,  $135.  British  Possessions 
in  Africa — 54  pkgs.  machinery,  $4,784 ;  6  pkgs.  material,  $320.  Brazil 
— 150  pkgs.  material,  $6,952;  6  pkgs.  machinery,  $993.  British  Aus- 
tralia— 18  pkgs.  machinery,  $970;  33  pkgs.  material,  $786.  British 
East  Indies — 14  pkgs.  machinery,  $949;  11  pkgs.  material,  $765. 
British  West  Indies — 18  pkgs.  material,  $388;  69  pkgs.  railway  parts, 
$1,845.  Cuba — 77  pkgs.  material,  $1,775.  Chili — 382  pkgs.  material, 
$3,239.  Central  America — 9  pkgs.  material,  $235  ;  22  pkgs.  machinery, 
$4,800.  China — 7  pkgs.  material,  $83.  Dutch  West  Indies — 2  pkgs. 
material,  $16.  Frankfort — 6  pkgs.  machinery,  $1,500.  Glasgow— 5 
pkgs.  machinery,  $725.  Genoa — 9  pkgs.  material,  $430.  Hong  Kong 
— 46  pkgs.  material,  $1,770;  58  pkgs.  machinery,  $2,6go.  Hayti — I 
pkg.  material,  $21.  Hamburg — 14  pkgs.  machinery,  $942;  67  pkgs. 
material,  $1,631.  Havre — 12  pkgs.  material,  $520;  17  pkgs.  machinery, 
$1,415.  Japan — 185  pkgs.  machinery,  $56,433;  2  pkgs.  material,  $117. 
Leeds — i  pkg.  machinery,  $115.  Liverpool — 219  pkgs.  machinery, 
$19,812;  50  pkgs.  material,  $3,831.  London — 280  pkgs.  machinery, 
$18,664;  382  pkgs.  material,  $15,932.  Manchester — I  pkg.  machinery, 
$50.  Mexico — 19  pkgs.  material,  $489;  i  pkg.  machinery,  $225. 
Milan — i  pkg.  machinery,  $9.  New  Zealand— I  pkg.  machinery,  $60; 
196  pkgs.  material,  $6,218.  New  Castle — 7  pkgs.  machinery,  $600. 
Peru — 31  pkgs.  material,  $1,480.  Philippine  Islands — 946  pkgs.  ma- 
terial, $8,415.  Siam— I  pkg.  machinery,  $350.  Southampton — 30 
pkgs.  material,  $806.  Venezuela — 2,072  pkgs.  material,  $8,8og.  War- 
saw— 2  pkgs.  machinery,  $50. 

THE  INTERNATIONAL  SMOKELESS  POWDER  AND  DY- 
NAMITE COMPANY  recently  made  some  additions  to  its  plant, 
and  has  purchased  from  the  Wcstinghousc  Electric  &  Manufacturing 
Company  a  i8o-kw,  2-phase  alternator  with  switchboard  and  a 
number  of  induction  motors  ranging  in  size  from  75^2  hp  to  50  hp. 
The  motors  will  be  used  to  drive  apparatus  used  in  the  making  of 
smokeless  powder,  for  which  purpose  the  induction  motor  is  espe- 
cially well  suited  on  account  of  the  absence  of  commutator,  slip 
rings,  or  other  moving  contacts.  The  first  Westinghouse  apparatus 
was  sold  to  this  company  two  or  three  years  ago  and  consisted  of 
a  60-kw  alternator  with  several  motors.  Additions  were  made  from 
time  to  time  in  the  different  buildings  and  it  was  soon  found  that  a 
larger  generator  would  have  to  be  installed.  A  120-kw  generator  was 
then  bought,  which  has  operated  successfully  up  to  the  present  time, 
\vhen  it  is  found  that  both  machines  are  very  heavily  overloaded. 
The  powder  company  has,  therefore,  put  in  the  i8o-kw  alternator 
mentioned  above.  The  com.pany  states  that  the  entire  equipment 
has  given  perfect  satisfaction  and  that  there  has  not  been  a  time 
when  the  machinery  has  been  shut  down  for  a  minute. 

DECORATIVE  LIGHTING  CONTRACTS.— Among  recent 
decorations  installed  with  the  Norbitt  temporary  decorative  socket, 
was  that  of  E.  S.  Brown  Company,  of  Fall  River,  Mass.,  the  largest 
department  store  in  New  England.  The  decoration  consisted  of 
2.700  4-cp  lamps,  and  about  1,000  8-cp  lamps.  The  entire  equipment 
was  installed  in  less  than  forty-eight  hours,  and  most  of  it  by  un- 
skilled labor,  as  the  firm  did  the  entire  equipment  themselves,  under 
the  supervision  of  one  of  the  members  of  the  firm.  This  shows  the 
simplicity  of  the  device  for  unskilled  labor  especially.  Another 
large  installation  was  that  installed  by  a  large  Baltimore  contractor, 
for  the  wedding  of  the  daughter  of  Dr.  Emerson,  of  Bromo-Scltzcr 
fame.  This  decoration  consisted  of  about  1,500  Norbitt  temporary 
decorative  sockets.  Among  other  installations  were  that  of  the 
Delaware  Club.  December  gth,  at  Terrace  Garden,  New  York, 
2,100  lights,  and  the  Bachelor  Circle  of  the  German  Liederkranz 
Society,  at  their  club  house  in  Fifty-eighth  Street,  January  8th.  The 
demand  for  these  sockets  has  been  so  great  that  the  company  are 
working  night  and  day  filling  orders. 

WESTINGHOUSE  IN  ENGLAND.— A  cable  dispatch  from 
London  of  January  9  says :  "The  Westinghouse  Electric  Company 
is  making  an  effort  to  increase  the  interest  of  English  railroads  in 
electric  traction.  The  company  expects  to  secure  large  contracts, 
especially  from  the  Great  Northern  and  Great  Eastern  and  the  two 
southern  lines.  For  some  time  the  Great  Northern  has  been  con- 
ducting experiments  at  the  Wcstinghousc  works  at  Manchester  and 
the  Great  Eastern  has  been  testing  the  electric  system  in  a  similar 
manner  near  London.  The  chairman  and  managers  of  the  principal 
English  railways  dined  in  London  to-night  as  the  guests  of  George 
Wcstinghousc.  The  occasion  was  taken  advantage  of  to  exhibit  the 
new  Hewitt  mercury  vapor  light  and  to  introduce  the  general  ques- 
tion of  electrical  developments  for  railroads.  Lords  Kelvin,  Ray- 
leigh.  .MIerton  and  Claude  Hamilton  and  many  leading  railroad  men 
and  scientists  inspected  the  Hewitt  light  this  evening  at  the  West- 
inghouse offices."  The  new  Hewitt  static  converter,  fully  described 
in  these  pages  last  week,  was  also  shown. 


F'OREIGN  TRADE  FOR  1902.— Merchandise  exports  in  De- 
cember, 1902,  ran  up  to  the  fine  figure  of  $148,000,000,  a  sum  but  once 
exceeded.  Total  exports  for  1902  footed  up  $1,360,696,355,  averaging 
$108,891,363  a  month,  a  figure  which  December  exports  exceeded  by 
$39,115,460.  The  year's  export  total  is  below  the  figures  made  in  1901 
and  1900,  owing  to  the  short  crops,  showing  a  decrease  from  1901 
of  $94,679,505,  or  6.5  per  cent.,  and  from  1900  of  $117,249,758,  or  7.9 
per  cent.  It  exceeds  1899  and  1898,  however,  by  6.7  per  cent,  and 
8.4  per  cent,  respectively.  The  balance  of  trade  in  favor  of  the 
United  States  has  since  igoo  been  almost  cut  in  two.  For  1902  the 
excess  of  exports  is  $391,426,346,  a  drop  from  1901  of  33.1  per  cent., 
and  from  1900  of  39.6  per  cent.  A  comparison  of  totals  for  six  years 
past  is  as  follows  : 
Year.  Exports.  Imports.  Excess  exp. 

1902    $1,360,696,355       $969,270,009       $391,426,346 

1901     1,465,375,860         880,419,910         584.955.950 

1900     1,477,946,113         829,149,714         648,796,399 

1899     1,275,467,971         798,967,410        476,500,561 

1898    1,255,546,266         634,964,448         620,581,818 

1897     1,099,709,045         742,595,229         3571.113.816 

The  excess  of  exports  for  December  of  $53,699,619  compares  with 
$57,012,000  a  year  before  and  $77,192,000  two  years  before.  During 
igo2  the  balance  of  trade  swung  from  $50,006,988  in  January  as  low 
as  $9,643,753  in  July,  then  recovering  to  $55,692,290  in  October,  a 
figure  not  since  touched. 

EQUIPMENT  FOR  NEW  INGERSOLL-SERGEANT  PLANT. 
— The  Ingersoll-Sergeant  Drill  Company,  26  Cortlandt  Street,  New 
York,  has  just  placed  some  important  contracts  for  equipment  to  be 
installed  in  its  new  plant  at  Phillipsburg,  N.  J.,  to  be  electrically 
operated.  The  contract  for  the  boilers — 1,500  hp — has  been  let  to 
the  Sterling  Company,  of  Chicago.  The  engines,  representing  in  all 
a  capacity  of  1,000  hp,  will  be  built  by  the  C.  &  G.  Cooper  Company, 
Havemeyer  Building.  The  generators  will  be  manufactured  by  the 
Crocker-Wheeler  Company.  The  machine  tools  will  be  electrically 
operated  in  groups.  The  motors  supplied  will  be  Crocker-Wheeler 
motors. 

EQUIPMENT  FOR  A  SULTAN'S  PALACE.— The  Sultan  of 
Linga's  palace  at  Rheo,  Malay  Peninsula,  is  to  be  equipped  w'ith  an 
up-to-date  Yankee  plant,  which  will  be  used  for  lighting  and  for 
operating  fans,  also  of  -American  manufacture.  The  order  w^as  taken 
by  the  Singapore  office  of  Bagnall  &  Hilles.  The  dynamo — a  75-k\v 
machine — will  be  furnished  by  the  Sprague  Electric  Company.  The 
engine  is  to  be  built  by  the  Ames  Iron  Works,  Oswego,  N.  Y.  The 
fans  will  be  of  Lundell  type.  Electricity  is  also  to  be  employed 
for  the  purpose  of  operating  an  ice-making  and  refrigerating  plant. 

WIRELESS  TELEGRAPH  PURCHASE  FOR  NAVY.— The 
officials  of  the  De  Forest  Wireless  Telegraph  Company  learn  that 
their  plant,  which  has  been  operated  under  the  supervision  of  a 
naval  board  between  Washington  and  Annapolis,  proved  so  suc- 
cessful at  official  tests  made  that  a  complete  set  of  apparatus  has 
been  purchased  for  use  in  the  navy.  The  army,  according  to  Mr. 
Firth,  a  director  of  the  company,  has  already  supplanted  its  cables 
between  Sandy  Hook  and  Fort  Wadsworth  with  De  Forest  ap- 
paratus, which  has  been  in  active  operation  for  about  three  weeks. 

ELECTRICAL  EQUIPMENT  FOR  SOUTH  AFRICAN  OF- 
FICES.— The  Mutual  Life  Assurance  Company  of  New  York,  32 
Nassau  Street,  is  to  erect  a  $700,000  office  building  in  Cape  Town, 
South  Africa,  which  will  be  equipped  with  electrical  machinery,  etc. 
The  building,  designed  by  Roos  &  Booraem,  will  be  electrically 
lighted  by  a  140-hp  plant,  the  contracts  for  the  supply  of  which  will 
be  let  by  the  Wells  &  Newton  Company,  engineers,  SeventeentTi 
Street  and  Avenue  B,  New  York.  The  elevators  will  be  built  by 
the  Otis  Elevator  Company. 

ALLIS-CHALMERS  SALES. — Among  the  numerous  sales  of 
large  engines  by  the  Allis-Chalmers  Company  in  December  we  note 
the  following:  Hocking  Valley  Railway  Company,  Columbus.  Ohio, 
18  X  36  1890  frame  Reynolds  Corliss  engine;  George  A.  Fuller  Com- 
pany (for  Bellevue-Sttratford  Hotel),  Philadelphia,  Pa.,  three  22  x  42 
1890  frame  Reynolds-Corliss  engines;  Transit  Development  Com- 
pany, Brooklyn,  N.  Y.,  two  42  x  86  x  60  vertical  cross  compound 
Corliss  engine,  direct-connected. 

BALL  ENGINE  ORDERS.— The  Cleveland  Worsted  Company, 
Cleveland,  Ohio,  is  installing  a  175-hp  tandem  compound  engine, 
direct-connected  to  a  Westinghouse  alternator.  The  Ball  Engine 
Company.  Eric,  Pa.,  furnished  the  engine.  The  Pittsburg  Spring 
S:  Steel  Company,  Pittsburg,  Pa.,  is  installing  an  electric  light  and 
power  plant,  consisting  of  two  i6o-hp  engines  direct-connected  to 
Westinghouse  generators.  The  Ball  Engine  Company  built  the 
engines  for  this  installation. 

FIRST  LIGHTING  CONDUIT  FOR  FAR  EAST.— The  intro- 
duction of  interior  conduit  in  connection  with  electric  lighting  in  the 
Far  East  is  about  to  take  place.  The  material,  which  will  be  fur- 
nished by  the  Sprague  Electric  Company  through  Bagnall  &  Hilles, 
Yokohama,  is  intended  to  be  installed  in  the  new  building  of  the 
Yokohama  Specie  Bank. 
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IIKI.K.VA,  AKK.  Till  Soiill,»c.Uni  relc|.li..iic  tompBny  will,  it  li  ulJ. 
inilall  a  new  >yiieiii  in  llclrim  on  accoiinl  of  ilcdcicnrics  in  tlir  prcicnt 
•ytlcni,  A  new  •wllrhliourU  und  450  new  Iclcplionci  will  be  inrtiidrtl  amonK 
llir    linpriivrnirnla. 

I'ASADI'.NA.  CALIF.— Upon  pctilion  of  llic  Home  Telrplionc  Company,  llie 
City  Ciiiincil  liai  iinanimiitmly  voted  to  advertiie  for  lalc  ■  telrplmnc  francliiir 
of  iliirly  five  year*'  duration. 

M.\Ct)N,  C.\. — Work  lin<  l>een  started  on  the  Macon  end  of  llie  new  tele- 
phone line  being  consilriiclrd  by  llic  Soiitlicrii  Hell  Trlrplionr  Company,  from 
Macon  to  Savannah,  by  way  of  Millon. 

r.IllSON  CITY,  II. L.'  The  Oix  Telephone  Company  ha»  accrpid  ilic  fran- 
chise Rrantfd  by  the  City  Council. 

I'ONTIAC,  ILL.-  Ray  llliis.Ul,  reprrsrntiiiK  local  c.ipitnlintn,  ha>  a»ked  the 
city  fi>r  a   franchise  to  coiixlruct  and  operate  a  telephone  line  within  the  city. 

KDl  KI'ORIl.  ILL.- -The  directors  of  the  Home  Telephone  Company  decided 
to  extend  the  Kockford  line  to  I'rceport,  Beloit  and  Ilelviderc  and  to  connect 
with  tne  Inter-State  Indc|K-ndent  Telephone  Company's  lines. 

CIIIC.-SCiO,  ILL.— I-ifty-scvcn  persons  ami  business  firms  were  (jranlcd  leave 
by  .Indge  T'.ilcy  a  few  days  ago  to  become  co-complainants  in  the  injunction  suit 
bronithl  by  the  Illinois  Maniifactiuvrs"  .Vssocialion  against  the  Chicago  Telephone 
Company  to  lestrain  the  latter  from  charging  more  than  the  franchise  rate  of 
$|J5  a  year  for  its  service. 

IIARUIN,  ILL.  The  directors  of  ilie  C:alhoun  Telephone  Company  h.ive 
elected  new  directors,  as  follows:  S.  A.  White,  C.  IL  Lamar,  L.  A.  DcLong,  McC. 
Johnson  and  S.  J.  Mcrida.  A  0  per  cent,  dividend  was  declared.  The  company 
is  making  cfTorts  to  complete  a  new  line  from  Batchtown  to  Grafton.  When 
completed  a  metallic  eircnit  will  be  establii^hed  to  St.   Louis  via  Grafton. 

LLKII.\RT.  IND — The  Home  Telephone  Company  has  increased  its  capital 
stock   from  $100,000  to  $160,000  to  provide  for  improvements. 

L/VGRANGE.  IND. — The  Newbury  Township  Telephone  Company  lias  elected 
the  following-named  officers:  President,  J.  C.  Prough;  vice-president.  Frank  Lu- 
poid; secretary,  Geo.  L.  Mishlcr;   treasurer,  A.  IL  Miller. 

MADISON,  IND. — Application  has  been  made  for  the  granting  of  a  fran- 
chise for  a  telephone  toll  line  through  the  city  of  Madison  and  Jefferson 
County,     ft  is  intended  to  establish  an  exchange  at  Hanover. 

EVAXSVILLE,  IND. — Sherman  Davis  used  profane  language  over  a  tele- 
phone line  in  this  city  and  he  was  arrested  and  fined  by  Judge  Curry,  who 
held  that  the  statute  prohibiting  profane  language  in  public  places  had  been 
violated. 

WINAMAC,  IND. — The  Winamac.  Kewana  and  Knox  Telephone  plants 
have  been  sold  to  the  Winchester  syndicate,  headed  by  J.  L.  Thompson,  which 
will  buy  a  good  many  of  the  Northern  Indiana  exchanges.  All  these  properties 
will  be  improved  and  extended. 

KOKOMO,  IND. — The  Citizens'  Telephone  Company,  of  Kokomo.  on  Jan. 
9,  certified  to  the  Secretary  of  State  that  its  capital  stock  had  been  increased 
from  $25,000  to  $100,000  for  purposes  of  repairing  and  extending  its  lines. 
The  increase  was  accomplished  by  issuing  1.500  additional  shares  of  the  stock 
of  the  company  at  the  par  value  of  $50  each.  Stephen  Tuder  is  president  and 
Charles  A.   Jay,   secretary. 

INDIANAPOLIS,  IND.— The  Peoples'  Co-operative  Telephone  Company, 
of  Clarkshill,  has  inccrporated  with  a  capital  stock  of  $500.  Tlfere  are  200 
original  shares  of  stock  and  were  taken  at  $2.50  per  share.  The  company 
proposes  to  establish,  maintain  and  operate  telephone  lines  in  Tippecanoe, 
Clinton  and  Montgomery  Counties,  with  an  exchange  at  Clarkshill.  Mr. 
N.    J.    Daily,    president,    says    the   capital    stock    will    he    increased. 

MENTONE.  IND.— The  People's  Mutual  Telephone  Company,  of  Silver 
Lake,  has  had  a  complete  change  in  its  management  owing  to  the  dissatisfac- 
tion of  stockholders  with  the  old  management.  At  the  annual  meeting  Carlin 
Myers,  of  Mentone,  was  elected  president  to  take  the  place  of  Henry  L.  Old- 
father.  The  old  management  refused  to  turn  over  the  books  to  the  new 
officers,  and  the  difficulties  may  be  carried  to  the  court  for  settlement. 

GAS  CITY,  IND.— It  is  charged  that  the  Central  Union  Telephone  Com- 
pany is  conducting  a  war  on  the  sly  against  the  United  Company,  a  new  con- 
cern. The  United  Company  put  exchanges  in  at  Gas  City  and  Joneston 
and  many  people  have  deserted  the  Central  Union,  although  both  companies 
are  supposed  to  make  the  same  rates.  It  is  charged  that  the  Central  Union 
is  giving  free  use  of  telephones  to  many  people,  but  officers  of  the  company 
deny  it. 

COTTONWOOD,  lA. — The  German-American  Telephone  Company  is  building 
a  branch  line  to  Houghton. 

HAMBURG,  lA. — The  farmers  east  of  town  are  putting  up  a  telephone  line 
to  connect  with  Page  County  and  Hamburg. 

DES  MOINES,  I.\. — The  Farmers'  Mutual  Telephone  Company  will  estab- 
lish an  exchange  at  Yarmouth  to  cost  $7,000. 

FOREST  CITY,  lA.— The  Great  Northern  Telephone  Company,  of  Forest 
City,  has  increased  its  capital  from  $25,000  to  $75,000. 

SALIX,  lA. — At  a  special  election  a  franchise  was  granted  to  J.  H.  Quick, 
of  Sioux  City,  and  R.  II.  Countermine,  of  this  place,  to  operate  a  telephone 
exchange  here. 

FT.  DODGE,  lA.— The  capital  stock  of  the  Fort  Dodge  Telephone  Company 
bas  been  increased  from  $50,000  to  $100,000.  Extensive  improvements  will  be 
made  to  the  company's  plant  in  this  place. 


nF.TROIT,  MICH— Mayor  Mayberry  hat  vetoed  liir  irlrphonr  iner«er 
franrhiK-  and  there   !•  little  chance  of  lit  panlnK- 

JACKSON,  MICH-  The  Peopici'  Teleplnme  Company  h»i  increased  its 
capital  (lock  from  $>oo,onu  10  $jsn,ouo.  The  company  has  recently  com- 
menced operallont  with    i.aou  lubtcriberi. 

Jtll'I.IN,  MO.— The  tcletdionr  girU'  atrlke,  which  retulted  in  35  K>rlt  wolking 
out  of  the  i>nicr  two  weekn  aK",  rr«ulled  in  a  limited  boycott  last  week.  Com- 
mittees »f  iiirU  lire  iniploiinit  llir  •uliuribrrs  to  diacontlnue  the  service,  and  it 
is  claimed  lliiit   30°  tclrphonrs  have  l>ren  taken  out. 

I'REEIIOI.n,  N.  J,— The  Monmouth  Toll  Line  Company,  which  was  Imor. 
poraled  lu>t  full,  has  issued  o  prospectus.  The  company  intends  at  once  to  build 
lines  to  connect  with  the  present  independent  Freehold  telephone  system,  oUo 
with  the  Farmers'  &  Traders'  Telephone  Company,  at  llightstown.  I'Vom  the 
la»l  named  place  it  is  proponed  to  connect  direct  with  Trenton,  or  the  State 
Telephone  Company's  lines,  ihiis  securing  connection  with  Hound  Itrook,  Newark, 
Jersey  City,  Trenton,  Philadelphia  and  many  small  towns.  The  company  also 
proposes  to  build  connecting  lines  in  various  other  directions.  .Mr.  C.  N.  I''uller, 
of  Freehold,  N.  J.,  is  at  the  head  of  the  enterprise. 

NEW  YORK.  N.  Y.— The  Porto  Rico  Telephone  Comjiany  has  incrraw-d  its 
capital  stock  from  $100,000  to  $400,000. 

NEWTON,  N.  C— The  Newton  Telephone  Exchange  has  been  sold  to  W. 
T,    Love,  of  the  Piedmont  Telephone  Company  of  Gastonia,  N.  C. 

GRAND  FORKS,  N.  P.-  A  telephone  franchise  has  been  granted  by  the 
City  Council  to  Fred.  (^i.  Wells,  who  represents  a  Chicago  firm. 

OTT.\WA,  OHIO.-  The  council  has  granted  a  franchise  to  the  Farmirs' 
Home  &  County  Telephone  Company  which  will  build  an  exchange. 

TRKMONT,  OHIO.  The  Rosewood  Telephone  Company  will  build  a  line 
to   Trcmont   giving  connection   with   Urbana   and  other   neighboring   towns. 

OBERLIN,  OHIO.-The  Oberlin  Telephone  Company  has  elected  officers 
as  follows:  E.  P.  Johnson,  president;  C.  K.  Whitney,  treasurer,  and  A.  S. 
Root,   secretary. 

CADMUS,  OHIO. — I.  H.  Champer,  of  Patriot,  has  organized  a  company  and 
will  establish  telephone  communication  between  the  two  villages,  with  rural 
service   throughout    the  district. 

COLUMBUS,  OHIO. — The  Auglaize  Telephone  Company  has  increased  its 
capital  stock  from  $5,000  to  $15,000.  Improvements  will  be  made.  Harper 
Stiles  is  general  manager  of  the  company. 

McCOMB,  OHIO. — C.  Cotterman,  of  Deshler,  has  been  granted  a  franchise 
to  establish  an  independent  telephone  exchange.  The  town  already  has  ope 
exchange  which  is  owned  by  Miss  Angle  Fruckley,  the  only  woman  manager 
in   Ohio. 

NORTH  LIM.\,  OHIO.— The  Beaver  Telephone  Company  has  elected  of- 
ficers as  follows:  W.  II.  Ruhlman,  president;  R.  B.  Metzler,  treasurer,  and 
John  Yoder,  secretary.  The  company  has  recently  commenced  operations 
with    100  subscribers. 

BELLEFONTAINE,  OHIO.— At  a  recent  meeting  of  managers,  J.  O.  An- 
gell,  of  the  Belle  Center  exchange  of  the  United  Telephone  Company,  was 
awarded  a  prize  for  the  greatest  increase  in  the  number  of  subscribers  during  the 
year.     The  increase  was  from  52  to  103. 

CLEVELAND,  OHIO. — It  is  announced  that  Henry  A.  Everett  is  figuring  on 
buying  from  the  Federal  Telephone  Company  its  interest  in  the  Stark  County 
Telephone  Company,  one  of  the  most  important  of  the  Federal  properties.  The 
company  has  about  2,000  telephones,  with  exchanges  at  Canton,  Alliance  and  other 
towns  in  Stark  County.  The  company  has  $500,000  capital  stock,  over  half  of 
which  is  owned  by  the  Federal  Company.  ' 

WARREN,  OHIO— At  the  recent  annual  meeting  of  the  Warren  &  Niles 
Telephone  Company  the  following  directors  were  elected:  C.  C.  Clawson,  Jules 
Voutrout,  Jr.,  C.  B.  DeVoe,  C.  W.  DeVoe.  J.  J.  McLean,  Washington  Hyde 
and  C.  B.  Shelby.  The  company  had  a  very  prosperous  year  and  there  are  now 
935  telephones  in  Warren  and  vicinity  and  400  in  Niles  and  vicinity.  The 
company's  earnings  will  be  used  for  improvements  and  all  iron  wire  in  the  two 
systems   will   be   replaced   with  copper. 

CINCINN.'\TI,  OHIO. — C.  R.  McCracken,  president  of  the  newly-organized 
Cincinnati  Telephone  Company  has  applied  to  the  Board  of  Legislation  for 
what  is  equivalent  to  a  franchise.  In  his  letter  to  the  authorities  Mr.  Mc- 
Cracken claims  that  under  the  decisions  of  the  Supreme  Court  in  the  Zanes- 
ville  case,  the  State  has  already  granted  by  operation  of  law  the  use  of  the 
streets  of  the  city  to  this  company,  and  the  only  duty  involving  upon  the  city 
authorities  is  to  agree  with  the  company  on  the  mode  of  using  the  streets.  The 
company  proposes  to  erect  pole  lines  throughout  the  residence  sections  and  is 
willing  to  place  wires  underground  in  the  business  sections.  The  outcome 
of  the  company's  demand  will  be  watched  with  interest  since  Cincinnati  is 
the  only  large  city  in  Ohio  without  independent  service.  It  is  claimed  to  be 
a  serious  handicap  since  there  are  more  independent  telephones  in  the  State 
than  Bell.  It  is  claimed  that  Cleveland  with  381,000  population  has  20,174 
telephones  while  Cincinnati   with  325,000  population  has  only  6,868. 

CHATTANOOGA,  TENN.— The  new  system  of  the  Cumberland  Telephone 
Company,  at  Chattanooga,  went  into  effect  Jan.  i.  The  company  is  now 
occupying  its  handsome  building  and  every  feature  of  the  service  is  new. 

ALB.^NY,  TEXAS. — The  Albany  Telephone  Company,  capital  $25,000,  has 
been  incorporated  to  construct  and  maintain  a  telephone  line  in  the  counties  of 
Shackleford,  Eastland,  Stephens,  Haskell,  Stonewell,  Kent,  King,  Dickins  and 
Garza.  Incorporators,  G.  T.  Renolds,  of  Ft.  Worth;  I..  S.  Hallowell  and  A.  W. 
Keynolds. 

OGDEN,  UTAH.— The  fight  is  on  in  the  Ogden  City  Council  between  the  Bell 
Telephone  Company  and  the  Home  Telephone  Company  over  the  franchise 
asked  for  by  the  latter  people.     Public  sentiment  is  about     lually  divided. 
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CHIPPEWA  FALLS,  WIS. — At  a  meeting  of  the  stockholders  of  the  Chip- 
pewa County  Telephone  Company  it  was  decided  to  extend  the  line  into  the  city 
in    the    Spring    and    establish    an    exchange. 

MILWAUKEi:,  WIS.— The  MorUy  Telephone  Company,  of  Mt.  Ida,  Grand 
County,  has  been  incorporated;  capital  stock,  $800.  Incorporators,  Sylvester' 
Frey,  August  Walncr  and  H.  A.  Monteith. 

LA  CROSSE,  WIS.— L.  W.  Stanton,  a  Cleveland  engineer,  has  completed 
plans  for  the  new  exchange  of  the  La  Crosse  Telephone  Company.  The  ulti- 
mate capacity  will  be  3,000  lines  and  all  contracts  will  be  placed  at  once.  Mr. 
Stanton    will    supervise   the    installation. 


THE  ELECTRIC  RAILWAY. 


ELECTRIC  LIGHT  AND  POWER. 


PHOENIX,  ARIZ.^Arthur  Powell  Davis,  of  the  Hydrographic  Bureau  of  the 
Geological  Survey,  has  prepared  plans  for  an  enormous  dam  to  be  constructed 
in  the  Tonto  Basin  under  the  National  Irrigation  Act.  provided  feasible  working 
methods  can  be  presented  to  the  Secretary  of  the  Interior.  The  dam  will  make 
possible  the  irrigation  of  the  total  area  of  the  Salt  River  Valley.  It  will  be  240 
feet  high  and  will  become  part  of  a  reservoir  that  will  store,  together  with  the 
regular  flow  of  the  Salt  and  Verde  rivers,  an  ample  supply  of  water  for  250,000 
acres.  A  power  tunnel  and  a  power  house  below  the  dam  will  be  features  of  the 
enterprise,  and  it  is  hoped  to  generate  1,500  hp,  more  than  enough  to  do  the 
work  of  construction.  Later  this  power  will  be  electrically  transmitted  to  the 
valley  near  Phoenix,  where  it  will  be  used  in  pumping  underground  water,  that 
the  greatest  possible  extension  of  the  irrigated  area  may  be  secured. 

SAX  BERNARDINO,  CAL. — Ex-Judge  Campbell,  of  this  city,  who  recently 
secured  a  franchise  from  the  Lytle  Creek  Water  &  Improvement  Company,  of 
Rialto,  for  electrical  power  purposes,  has  succeeded  in  placing  bonds  for  the  de- 
velopment work.  The  building  of  a  large  reservoir  for  equalizing  heads  of 
water  in  irrigating  will  be  commenced  at  once. 

DENVER.  COLO. — An  electric  light  company  of  Denver,  Colo.,  repre- 
sented by  G.  Revallicr,  has  asked  the  authorities  of  Canyon  City,  Ore.,  for 
a  25-year  franchise  for  a  pole  line.  It  is  the  company's  purpose  to  install  an 
electric  lighting  plant  to  supply  the  city.  It  is  .nlso  intended  to  light  Prairie 
City  and  Jolin   Day. 

RATHDRUM,  IDAHO.— A.  W.  Post,  of  Rathdrum,  is  at  the  head  of  a  pro- 
ject to  put  in  a  plant  to  furnisli  light  to  that  town.  His  company  owns  a 
water-power  site  near  here. 

SHELBYVILLE,  IND.— The  Citizens  Heat,  Light  &  Power  Company,  of  this 
city  has  been  organized.  The  capital  stock  is  $100,000.  The  company  will 
build   a   substantial  plant  during  the  summer. 

CHEBOYGAN,  MICH.— W.  and  A.  McArthur  have  secured  the  right  to 
build  a  dam  and  locks  in  the  Black  River  for  the  purpose  of  erecting  a  large 
water   power  plant  for  the  electric  illumination   of  Cheboygan. 

ADUIAN,  MICH. — The  city  of  Adrian  has  closed  a  contract  for  street  light- 
ing with  the  local  company  for  a  term  covering  five  years  and  the  number  of 
lamps  has  been  increased.  This  is  the  outcome  of  an  agitation  for  municipal 
ownership,  extending  over  a  period  of  six  months. 
J  ROCHESTER,  N.  Y. — New  York  and  New  Jersey  capitalists  have  organized 
the  Rochester  Light  &  Power  Company.  The  capital  stock  is  $500,000  and  the 
directors  arc  Edward  J.  Patterson,  of  this  city;  Harry  L.  Snyder,  of  Montclair, 
N.  T.;  G.  L.  Wakefield,  Francis  P.  Ross  and  Samuel  S.  Perry,  all  of  New  York. 
The  incorporation  of  this  company  was  briefly  noted  last  week. 

MT.  AIRY,  N.  C. — The  town  of  Mt.  Airy  has  voted  $50,000  for  water  and 
lights,    including   a    power   plant. 

HICKORY,  N.  C— M.  E.  Thornton  has  bought  out  the  Hickory  Electric 
Company,  including  the  lighting  plant  and  will  enlarge  and  improve  the 
property.  The  name  of  the  ne»v  concern  is  Thornton  Light  and  Power 
Company. 

CII.\RLOTTE.  N.  C. — Samuel  J.  Stowe,  superintendent  of  roads  and 
bridges  in  Mecklenburg  County,  N.  C  is  organizing  a  $1,000,000  company  for 
the  electrical  development  of  Bluitt's  Falls  on  the  Pee  Dee  River  near  Rock 
ingham,  N.  C,  to  furnish  power  to  neighboring  towns.  It  is  estimated  that 
12,000  horse-power  can  be  developed.  C.  W.  Tillett,  Charlotte,  N.  C,  is  a 
member  of  counsel   for  the  company. 

PIQUA,  OHIO.— The  council  has  granted  Homer  T.  Bailey  the  right  to 
construct  and  operate  an  electric  light  plant. 

CANTON,  OHIO.— The  Canton,  Liglit,  Heat  &  Power  Company  has  re- 
duced its  rates  to  take  effect  February  1.  The  company  has  recently  installed 
new  equipment  in  its  power  house  and  will  make  an  effort  to  popularize  elec- 
tricity  for   family  use. 

CLEVELAND,  OHIO.— Mayor  Tom  L.  Johnson  is  holding  up  the  contract 
with  the  Cleveland  Electric  Illuminating  Co.  for  furnishing  5,000  street  lamps 
and  Professor  Bemis,  of  the  water  works  department,  is  preparing  a  report  of 
experiences  of  cities  conducting  municipal  lighting.  Mayor  Johnson  aims  to 
establish  a  lighting  plant   in  connection  with   the  new  water  works  station. 

YORK,  PA. — The  sub-station  of  the  York  Haven  Water  &  Power  Company, 
mar  this  city,  is  being  equipped  with  the  necessary  apparatus.  The  company  is 
placing  everything  in  readiness  for  the  transmitting  of  electrical  power  from 
Vork  Haven  to  this  city.  A  large  number  of  the  local  industries  will  be  run  by 
the  electrical  power  from  the  York  Haven  plant. 

COLUMBIA,  S.  C— The  Columbia  Water  Power  Company  will  put  in  a 
new    i,3oo-hp   generator    and    two   turbine    wheels    to    secure    additional    power. 

NASHVILLE,  TENN. — The  city  of  Nashville  has  paid  the  last  install- 
ment of  $25,000  on  the  electric  light  plant,  which  now  conies  under  municipal 
ownership. 

RICHFIELD,  UTAH. — The  citizens  of  Richfield  are  contemplating  the  in- 
stallation of  an  electric  light  system  in  that  town.  Nelson  Baker  is  promoting 
ihe  enterprise. 

RICHMOND,  VA. — There  is  some  talk  of  establishing  an  electric  light  plant 
in  the  city   hall. 


BIRMINGHA.M,  ALA.— The  Birmingham,  Railway,  Light  &  Power  Company 
has  let  the  contract  for  putting  in  its  steam  Ji<;ating  plant  to  the  American  Dis- 
trist  Steam  Company,  of  Lockport,  N.  Y.  The  plant  will  be  run  in  connection 
with  the  large  central  power  house  of  the  company,  located  in  Powell  Avenue. 

DETROIT,  MICH. — It  is  stated  that  an  electric  railway  between  the  Soo 
and  St.  Ignace  will  be  built  early  in  the  spring  by  the  Falk  Company,  which 
built  Sault  Ste.  Marie's  electric  street  railway  last  summer.  It  is  said  that  the 
financing  of  the  road  will  be   done  by  Pennsylvania  interests. 

FAYETTEVILLE,  N.  C— A  syndicate  will  apply  for  a  charter  to  build  an 
electric  railway  in  Fayetteville. 

FARGO,  N.  V). — The  City  Council  has  granted  franchises  to  the  Fargo  & 
Moorhead  Street  Railway  Company.     The  company  is  capitalized  at  $250,000. 

CLEVELAND,  OHIO.— The  earnings  of  the  Lake  Shore  Electric  Railway 
for  November  were  $42,540,  a  gain  of  $14,762  over  the  same  month  last  year. 

YOUNGSTOWN,  OHIO.— The  Youngstown  &  Sharon  Railway  Company  has 
increased  its  capital  stock  from  $600,000  to  $725,000,  to  provide  for  contemplated 
improvements. 

CINCINNATI,  OHIO.— Philip  C.  Swing,  of  the  Cincinnati  &  Columbus  Trac- 
tion Company,  has  applied  for  a  franchise  along  the  Madison  Pike,  between  Oak- 
Icy  and  Madisonville. 

PORTSMOUTH,  OHIO.— At  a  recent  meeting  of  stockholders  of  the  Ohio 
Valley  Traction  Company  it  was  decided  to  extend  the  line  from  Sciotoville  to 
Ironton,  where  it  will  connect  with  the  Camden  Interstate  Railway  system. 

COLUMBUS,  OHIO.— The  Columbus,  Buckeye  Lake  &  Newark  Traction  Com- 
pany has  secured  a  contract  from  the  post  office  authorities  to  handle  mail  to  and 
from  Etna,  Reynoldsville,  Kirkersvillc  and  Wagram. 

STEUBEN VILLE,  OHIO.— The  Steubcnville  Traction  &  Light  Company  is 
planning  important  extensions,  including  a  branch  to  New  Cumberland  and  an 
extension  of  the  Toronto  road  to  connect  with  one  building  south  from  East  Liv- 
erpool. 

SPRINGFIELD,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  Com- 
pany has  obtained  a  lease  upon  all  the  property  of  the  Urbana,  Bellefontaine  & 
Northern  Railway  Company,  for  a  term  of  30  years.  Both  roads  are  the  property 
of  the  Appleyard  syndicate. 

COLUMBUS,  OHIO. — It  is  reported  that  the  Appleyard  syndicate,  which 
owns  the  Central  Market  Street  Railway  system  of  local  lines,  is  planning  to 
absorb  the  system  of  the  Columbus  Railway  Company.  The  report  is  denied  by 
officials  of  the  latter  company. 

COLUMBUS,  OHIO.— The  reported  purchase  of  the  Bellaire,  Zanesville  & 
Cincinnati  Railroad  (steam)  is  denied  by  the  Appleyard  oflicials  at  Columbus.  It 
was  stated  that  a  portion  of  the  road  was  to  be  equipped  with  electricity,  giving 
the  syndicate  connection  with  Wheeling,  W.  Va. 

TOLEDO,  OHIO.— The  Toledo  &  Western  Railway  Company  has  made  a  con- 
tract with  the  Postal  Telegraph  Company  whereby  telegraph  offices  will  be  estab- 
lished in  all  the  stations  on  the  line  of  the  road.  The  dispatching  on  the  road 
will  be  done  by  telegraph,  supplemented  by  the  telephone. 

CINCINNATI,  OHIO.— The  Cincinnati  Intramural  Railroad  Company,  of 
Cincinnati,  has  been  incorporated,  with  $1,810,000  capital  stock,  by  J.  H.  Wood- 
ward, J.  S.  Trevor,  J.  G.  Wright,  Charles  B.  Wing  and  W.  C.  Rodgers,  to  con- 
struct an  electric  railway  within  the  city  limits  of  Cincinnati. 

HURON,, OHIO. — The  Lake  Shore  Electric  Railway  Company  has  finally  ad- 
justed the  long  standing  difliculty  relative  to  the  use  of  the  Huron  River  bridge, 
which  for  more  than  a  year  has  held  up  the  operation  of  through  cars  from 
Cleveland  to  Sandusky  via  Huron.  As  soon  as  the  old  bridge  can  be  strength- 
ened, cars  will  be  operated  through  from  Cleveland  to  Sandusky  without  change. 
CLEVELAND,  OHIO.— The  Alliance  Street  Railway  Company  and  the  Stark 
Electric  Railway  Company  have  consolidated  under  the  name  of  the  Stark  Elec- 
tric Railroad  Company.  The  capital  stock  of  the  consolidated  company  is 
$1,000,000,  and  the  principal  office  is  at  Alliance.  The  following  officers  have  been 
elected:  C.  R.  Morley,  Cleveland,  president;  David  Morrison,  Cleveland,  vice- 
president;  R.  S.  Cook,  secretary;  Edward  Wcibenson.  Cleveland,  treasurer.  The 
above,  with  F.  Straus,  of  Cleveland,  are  directors. 

TOLEDO,  OHIO. — As  has  already  been  announced,  the  Toledo  S:  Western 
Railway  syndicate,  which  is  headed  by  Luther  Allen  and  Judge  C.  M.  Stone,  of 
Cleveland,  and  F.  R.  and  J.  R.  Seagrave,  of  Toledo,  has  in  mind  a  through 
electric  railway  from  Toledo  to  Chicago.  This  has  assumed  tangible  form 
through  the  announcement  of  the  successful  financing  of  the  Garrett,  Auburn  & 
Northern  Railway  and  the  Chicago  &  Indiana  Air  Line.  These  roads  are  being 
promoted  by  interests  which  are  closely  allied  with  the  Toledo  &  Western  Rail- 
way, and  in  connection  with  the  Indiana  Railway,  an  independent  line,  will 
form  the  desired  connection. 

COLUMBUS,  OHIO.- The  Ft.  Wayne  &  Springfield  Railway  Company  has 
been  incorporated,  with  $250,000  capital  stocl<,  by  W.  H.  Fledderjohann,  B.  H. 
Fledderjohann,  John  H.  Koenig,  Henry  J.  Hoppel  and  C.  Vogbt.  It  is  proposed 
to  construct  an  electric  railway  from  I"t.  Wayne,  Ind.,  to  Springfield,  O.  It  is 
believed  this  is  one  of  the  projects  of  the  Bushnell  syndicate    of  Springfield. 

CLE\EL.\ND,  OHIO. — The  final  steps  in  the  reorganization  of  the  Northern 
Ohio  Traction  Company  into  the  Northern  Ohio  Traction  &  Light  Company  were 
made  at  Akron  a  few  days  ago.  Officers  of  the  new  company  were  elected  as 
follows:  Henry  A.  Everett,  president;  Will  Christy,  first  vice-president;  Charles 
Currie,  second  vice-president  and  general  manager;  C.  F.  Moore,  secretary,  and 
J.  R.  Nutt,  treasurer.  These  officers,  with  E.  W.  Moore,  Barney  Mahler  and 
Charles  Wason,  comprise  the  board  of  directors.  The  property  has  been  formally 
transferred  to  the  new  company. 

PITTSBURG,  PA.— The  Pittsburg,  McKeesport  &  Connellsville  Railway  Com- 
pany has  decided  to  extend  its  Leiscnring  Division  to  Vanderbilt  and  thence  to 
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U*»auii.     The  coiilruci   will   amount  10  (bout  |7o,ouu.      Tlir    liiir   will  br  •inglr 
track,  nilb  turnuula,  anil  will  be  of  ttcuin  railway  ctnitlituliuii. 

MKMrillS.  TENN.— A  deal  liui  been  on  (or  the  »ale  of  the  Memphii 
•Iteet  railway  property  by  F.  G.  Jonea  and  C.  K.  G.  Dltlingi.  Hart  Newman, 
of  Newman  ilroa..  New  Orleans,  ia  the  proapective  buyer.  The  amount  in- 
volved )■  about  $7,000,000. 

CL.\KKSVII.I.K,  TKNN.— It  is  said  that  Chicago  capital  is  backing  the  pro- 
posed electric  railway  from  Clarksville,  Tenn.,  to  llopkinnvillc  and  Guthrie, 
Ky.  It  i<  further  reported  that  contracts  are  being  niudc  for  niuteiiul  und  tbnl 
work    will   brKin  early  next   apring. 

KICIIMOM),  VA.— The  Railway  and  Light  Company  of  America,  of  which 
K.  I..  Williamn,  of  Kichiiioml,  is  first  vice  |>residriit,  is  enabled  this  year  Ic 
pay  diviileiuls  011  several  iicquisilions  where  no  diviilcnds  were  previously  paid. 
The  Knoxvillc  Traction  Company  will  pay  a  semi-annual  dividend  of  1  per  cent., 
the  Lexington  railway  will  increase  its  semi-annual  dividend  from  i  to  iVi 
per  cent.  The  Macon,  Ga.,  pro|«rty  bought  by  Mr.  Williams  and  others  will 
pay  its  first  semi-annual  dividends  of  six  per  cent,  on  preferred  stock.  The  net 
earnings  on  the  Macon  property  are  given  out  at  $47,378.44,  with  >  surplua  of 
over  $15,000. 

CIIARLKSTON,  W.  VA.-  The  South  I'arkersburg  Klectric  Railway  Company 
ha«  been  incorporated,  with  $100,000  capital  stock. 


NEW    INDUSTRIAL   COMPANIES. 


Tin:  UOVAL  CARBON  COMr.\.NV  has  been  incorporated  at  Marietta, 
Ohio,  with  a  capital  stock  of  $100,000,  by  O.  L.  Card,  II.  B.  Stoney,  G.  L.  Lund 
and  Wni.  Morse. 

Tin-:  KLULIGIIT  COMPANY  OV  CALIFORNIA  has  been  incorporated  in 
New  Jersey  with  a  capital  of  $75,000  by  Kenneth  K.  McLaren,  II.  O.  Coughlan 
and  Louis  B.   Dailey. 

THE  ELECTRIC  lRRIG.\TION  COMPANY,  capital  $1,000,000,  has  been 
incorporated  in  South  Dakota  by  George  J.  Reed,  J.  N.  Lucas,  Chicago,  III.;  Philip 
Lawrence,  South  Dakota. 

THE  ELECTRIC  CAR  LIGHTING  COMPANY,  capital  stock  $100,000,  has 
been  incorporated  by  Roswcll  S.  Nichols,  Lucius  E.  \'arncy,  Anthony  N.  Jeshcra, 
John  M.   Scobic  and  John  Mulford  Enright. 

THE  ELECTRA  MANUFACTURING  COMPANY  has  been  incorporated  in 
New  Jersey  to  manufacture  electrical  devices;  capital,  $250,000.  Incorporators: 
I"iedcrick  A.   I-Vldkanip,  Frederick  C.  Fracntzi-I,  Geo.   Heinkel. 


LEGAL. 


WESTr.RN  UNION  FIGHT  ON  THE  PENNSYLVANIA.— The  Western 
I'nion  Telegraph  Company  has  filed  a  bill  in  the  Federal  Court  to  restrain  the 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  Railway  from  carrying  out  its  ex- 
pressed intention  of  preventing  the  operation  of  the  Western  Union  Telegraph  on 
its  lines  after  June  2  ne.xt.  Judge  Kirkpatrick's  opinion  in  a  like  case  is  given 
on  page  146  of  this  issue. 

TO  ENJOIN  DAM  BUILDING.— Argument  is  being  heard  in  the  United 
States  Court  at  Indianapolis  in  the  case  of  the  St.  Joseph  Navigation  Com- 
pany for  an  inunction  against  the  St.  Joseph  and  Elkhart  Power  Company  to 
restrain  the  building  of  a  dam  across  the  river.  The  power  company  had  up 
to  the  time  of  filing  the  suit  expended  $550,000  on  the  dam  and  when  com- 
pleted it  will  cost  a  million  dollars.  The  purpose  of  the  company  is  to  con- 
struct a  large  electric  power  plant  and  furnish  electric  power  to  manu- 
facturers and  others  within  a  radius  of  several  miles.  It  is  not  believed  that 
such   a  great   improvement  will   be  restrained  by  the   court. 


Obituary. 


M.  GOUBET. — A  cable  dispatch  from  Paris  states  that  M.  Goubet.  whose 
electric  submarine  boats  were  refused  by  the  French  Government  and  who  was 
committed  to  an  asylum  a  few  days  ago,  is  dead. 

MR.  R.  POOLE.— Robert  Poole,  President  of  the  Robert  Poole  &  Son 
Company,  iron  founders,  died  at  Baltimore,  Md.,  on  January  15,  aged  seventy- 
five.  Among  the  larger  engineering  feats  accomplished  by  the  company  of 
which  Mr.  Poole  was  the  head  was  the  erection  of  the  dome  of  the  National 
Capitol  at  Washington  from  plans  drawn  by  Mr.  Poole.  During  the  civil 
war  the  firm  manufactured  many  cannon  for  the  Federal  army,  among  them  the 
famous  "doublt-enders,"  which  were  invented  by  the  head  of  the  firm.  Mr. 
Poole   was  noted    for   his   charities. 


PERSONAL. 


MR.  GEORGE  WESTINGHOUSE  returned  from   Europe  this  week. 

MR.  J.  CH.^RLES  YOUjXG,  of  the  Woodward  Governor  Company,  Rock- 
ford,  111.,  was  a  recent  visitor  to  New  Y'ork  City. 

MR.  FRANK  WELZ,  electrical  engineer,  has  become  connected  with  the  de- 
partment  of  electricity  at  the  World's  Fair,  St.   Louis. 

M.  CHOLOGOHOFF,  of  the  Societe  Anonyme  Westinghouse,  St.  Peters- 
burg, sailed  this  week  for  Europe  after  a  four  months'  visit  to  the  United 
States.  While  here  he  spent  most  of  his  time  in  the  Westinghouse  plants  at 
Pittsburg. 


.MK.  AIU.l'ST  III.I.Mti.N'l  i<  to  tiecome  president  aii.l  .Mr.  .\lfird  Skill  will 
irinain  In  chuiur  ol  ilir  Mnnhutlun  under  the  Inlerborough  control. 

MR.  H.  C  WAUKEN  has  been  appointed  general  manager  of  the  Toledo  & 
Indiana  Railway,  ul  lolrdo,  Olnu,  .Mr.  Wuiini  has  ha>l  lung  exprririur  will, 
■tram    rallruudliig. 

MH.  CHARLES  CI. EGG,  manager  of  the  Mexico  Electric  Trumwayt  Lini 
ileil,  of  London,  which  concern  operates  the  American  equipped  clecliic  troc 
lion  system  in  the  City  of  Mexico,  was  in  New  York  last  week.  He  has  now 
returned   to    Mexico. 

MR.  HAYDN  EAMES,  of  the  automobile  department  of  the  Westinghouse 
Electric  tt  Mfg.  Co.,  in  to  deliver  an  address  on  Tuesday  evening,  January 
J7,  before  the  Automobile  Club  of  America  on  the  situation  in  regard  to  the 
development  and   iiilroduclion  of  business  automobiles, 

CHIEF  ENGINEER  BRAIN,  of  the  government  railway  lines  in  New 
.South  Wnlc-H,  recently  visited  San  Francisco.  He  was  the  guest  of  local 
street  railway  ufliciuls.  Mr.  Brain  will  have  much  to  do  with  the  equipping 
0/  the  extensive  electric  railway   lines  projected  in   Australia. 

MK.  F.  H.  PARK,  of  the  Societe  Anonyme  Wrsiinghouse,  St.  Prlemburg, 
who  has  been  in  America  for  the  last  lliree  monthx,  will  remain  abotii  a  month 
longer.  He  is  making  his  headquarters  at  the  ofTices  in  the  Maritime  Building, 
Bridge  Street,  of  Westinghouse,   Church,   Kerr  &   Company. 

MAYOR  TOM  JOHNSON,  of  Cleveland,  has  been  under  examination  in  a 
suit  in  which  the  administrators  of  his  brother,  the  late  A.  L.  Johnson,  and  Mayor 
J.  M.  Edwards,  are  suing  for  $260,000,  in  connection  with  the  Nassau  trolley  sys- 
tem, of  Brooklyn,  N.  Y.  The  Mayor  was  nominal  treasurer  of  the  road. 

MR.  ANTHONY  BRADY.  Geo.  D.  Knapp  and  C.  K.  Billings,  of  the 
People's  Gas,  Light  &  Coke  Co.,  of  Chicago,  who  went  over  to  Paris  to  look 
over  the  gas  and  electric  power  situation  with  the  view  of  a  merger  of  several 
companies,  have  started  for  the  United  States.  They  will  return  to  Paris  in 
March. 

MR.  W.  S.  CHASE,  formerly  treasurer  of  the  Cleveland  Machine  Screw  Com 
pany,  has  become  sales  manager  for  the  National-Acme  Manufacturing  Company, 
of  Cleveland,  Ohio.  In  his  former  position  Mr.  Chase  formed  a  wide  acquaint 
ance  with  the  automatic  screw  machine  trade  of  the  country  that  is  of  great  use 
to  him  and  his  friends. 

MR.  CHARLES  M.  WOOD,  who  has  been  connected  with  the  California 
Electrical  Works  in  San  Francisco  for  twelve  years,  resigned  his  position  as 
manager  of  the  sales  department  at  the  close  of  last  year  to  accept  the  position 
of  President  of  the  Century  Electric  Company.  The  latter  company  is  doing 
a  good  construction  and  repair  business,  besides  carrying  the  agency  for  the 
Gould  Storage  Battery  and  other  lines. 

MR.  THEODORE  P.  OILMAN,  First  Deputy  State  Controller  of  New  York 
State,  resigned  his  office  last  week  to  accept  the  presidency  of  the  General 
Electric  Inspection  Company,  of  New  York.  Mr.  Oilman,  in  his  letter  of  resig- 
nation, said  that  he  resigned  with  personal  and  political  regret,  but  that  bis 
recent  election  as  president  of  the  company  made  it  impossible  for  him  to  con- 
tinue in  office.  In  accepting  it  Controller  Miller  said  the  deputy's  service  had 
been  earnest  and  efficient.  The  salary  of  the  ofBce  is  $4,000,  with  $1,200  for 
expenses. 

COL.  ASHLEY  W.  COLE.— Representatives  of  the  New  York  Merchants' 
Association  and  others  interested  in  the  improvement  of  general  street  railway 
facilities  in  New  York  City  called  on  Gov.  Odell  last  week  and  requested  that, 
if  he  had  any  idea  of  supplanting  Col.  Ashley  W.  Cole  as  Railroad  Commissioner, 
he  would  wait  until  the  Board  had  made  a  decision  in  the  matters  now  before 
them  of  the  increase  of  cars  on  the  various  fines  in  the  metropolis.  The  Gov- 
ernor replied  that  if  he  made  a  change  he  would  certainly  see  that  it  did  not 
interfere  with  the  present  investigation. 

MR.  CLARENCE  H.  MACKAY'.— An  appraisement  of  the  personal  estate  of 
John  W.  Mackay,  who  died  in  London  in  July  last  has  been  completed.  The 
estimated  net  value  of  the  personal  property  is  $2,451,726,  the  sum  of  $50,000 
having  been  expended  for  executors'  commissions  and  administration  costs.  All 
of  the  personal  estate  under  Mr.  Mackay's  will  goes  to  his  son,  Clarence  H. 
Mackay,  but  a  large  part  of  the  property  is  inherited  by  the  widow,  Mrs.  Marie 
Louise  Mackay.  According  to  the  appraisers,  there  is  no  real  estate  listed  in 
New  York.  The  personal  property  includes:  Bonds  of  the  Sprague  Electric 
Company,  $279,500;  3,112  shares  American  Telegraph  &  Telephone  Company, 
$513,480;  6,676^^  Commercial  Cable  Company.  $1,071,578;  i,994!/j  Commercial 
Cable  Building  Company,  nominal;  1,639!^  Telephone  &  Telegraph  Company, 
$47,135;  55  Maurice  Grau  Opera  Company,  $27,500;  750  New  York  Quotation 
Company,  $71,250;  425  $1,000  bonds  Commercial  Cable  Company,  $425,000; 
50  $1,000  bonds  Commercial  Cable  Company,  $50,000;  cash  in  bank,  $11,018; 
books,  pictures,  etc.,  $5,263. 

MR.  W.  E.  RUNDLE,  who  is  connected  with  the  Interborough  Rapid  Tran- 
sit Company,  of  New  York  City,  has  recently  drawn  up  for  the  National 
Conduit  &  Cable  Company  an  ingenious  form  of  chart  for  one  of  the  extensive 
London  installations  which  this  company  is  making.  It  shows  graphically,  by 
sections,  each  and  every  cable  throughout  a  city  or  town;  which  duct  each 
particular  cable  is  in;  a  key  map  of  the  section  of  city  shown  and  number  of 
cables  from  power  house  to  manholes;  cable  ordered  but  not  forwarded; 
cable  in  town  but  not  laid;  cable  drawn  into  duct,  with  reel  number,  month, 
day  and  year,  also  foreman  drawing  in  cable  into  duct;  two  cables  in  one 
duct;  numbers  of  manholes  or  street  names;  diameters  of  manholes;  distances 
between  manholes;  cable  jointed,  with  month,  day,  year  and  name  of  man 
making  joint;  switch  pillars,  with  terminal  head,  giving  date  put  on  and  by 
whom,  and  without  terminal  head;  also  duct  length  or  cable  drawn  into 
switch  pillars.  By  the  use  of  two  colors  the  chart  shows  the  exact  status 
of  the  work  as  it  progresses  from  day  to  day,  to  the  jointer,  to  the  super- 
intendent   of    construction,    and    to    the    home   office. 
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EDUCATIONAL. 


VVELLESLEV  COLLEGE  is  to  liave,  through  the  generosity  of  Mr.  John 
D.  Rockefeller,  an  entirely  new  and  up-to-date  power  plant.  Apiiaratus  will 
be  installed  for  heating  all  the  buildings  on  the  college  grounds,  which  extend 
over  several  acres,  and  the  grounds  will  be  lighted  by  electricity  throughout. 
Electric  motors  also  will  be  used  for  operating  elevators  and  blowers  for  ven- 
tilation purposes.  Mr.  Rockefeller  has  recently  purchased  from  the  Westing- 
house  Electric  &  Mfg.  Co.,  for  this  plant,  two  alternating-current,  engine-type, 
two-phase  alternators,  separately  excited,  one  of  150-kw.  and  one  of  75-k\v. 
also  a  five  panel   switchboard. 

NEW  YORK  LECTURES.— In  the  Board  of  Education  popular  lectures, 
Prof.  E.  R.  Von  Nardoff  lectures  on  electricity  in  Cooper  Union  on  Wednes- 
day nights  and  at  the  American  Museum  of  Natural  History  on  Saturday 
nights.  Prof.  William  Hallock,  of  Columbia  University,  lectures  on  physics 
on  Wednesday  nights  at  the  Baron  dc  Hirsch  Trade  School,  222  East  Sixty- 
fourth  Street.  W.  W.  Ker  lectures  on  electricity  at  the  Young  Men's  Hebrew 
Association,  Ninety-second  Street  and  Lexington  Avenue,  on  Wednesday  nights 
and  at  Columbus  Hall.  Sixtieth  .Street  and  Columbus  Avenue,  on  Thursday 
nights.  Prof.  John  S.  McKay  lectures  on  heat  at  St.  Bartholomew  Lyceum 
Hall,  205  East  Forty-second  Street,  on  Saturday  nights,  and  at  Public  School 
No.  158,  Avenue  A,  between  Seventy-seventh  and  Seventy-eighth  Streets,  J. 
Newton  Gray  lectures  on  physics  on   Friday  nights. 

LEHIGH  UNIVERSITY  REGISTER.— The  Register  of  Lehigh  University, 
South  Bethlehem,  Pa.,  just  issued,  shows  the  attendance  of  581  students  from  27 
states  and  6  foreign  countries.  There  are  52  in  the  teaching  staff.  Twelve 
courses  of  instruction  are  offered  at  the  university:  the  classical  course,  the 
Latin-scientific  course,  courses  in  civil,  mechanical,  metallurgical,  mining,  elec- 
trical and  chemical  engineering,  analytical  chemistry,  geology,  physics  and  elec- 
tro-metallurgy.  One  hundred  and  five  students  take  the  course  in  electrical  engi- 
neering. A  list  of  the  graduates  of  the  university,  1,248  in  number,  during  the 
37  years  of  its  existence,  indicates  that  this  institution  is  exerting  a  very  marked 
influence  on  the  industrial  development  of  the  United  States,  and  also  of 
foreign  countries.  The  following  prize  scholarships  will  be  open  to  competition 
at  the  annual  examinations  in  June:  Two  in  the  classical  course  of  $150  and  $100 
sach,  and  one  in  the  Latin-scientific  course  of  $125  annually,  in  addition  to  free 
tuition.  Provision  is  made  for  worthy  and  needy  students  whereby  they  may 
postpone  payment  of  tuition  until  after  graduation. 


^rabe  Botes, 


THE  PRAIRIE  CITY  ELECTRIC  COMPANY,  of  Prairie  du  Chien,  Wis.,  has 
increased  its  capital  stock  from  $10,000  to  $20,000. 

THE  SIMPLEX  ELECTRICAL  COMPANY,  Boston,  Mass.,  has  changed 
its  address   from  75   Cornhill  to   no  State  Street,   that  city. 

THE  COLONIAL  STEEL  COMPANY,  Pittsburg,  has  just  ordered  a 
large  oil  filter  from  the  Burt  Manufacturing  Company,  of  Akron,  C,  for  use 
in  the  new  steel  works  which  it  has  just  erected. 

THE  MARIETTA  MANUFACTURING  COMPANY,  Marietta,  O.,  has  se- 
cured the  contract  for  the  installation  of  electric  light  plants,  engines,  boilers, 
etc.,  for  seven  new  Ohio  River  steamboats  to  be  built  this  winter. 

THE  WARREN  ELECTRIC  &  SPECIALTY  COMPANY,  Warren,  Ohio, 
has  elected  the  following  named  directors:  T.  H.  Gillmer,  president;  C.  H. 
Angstadt,  vice-president;  E.  W.  Gillmer,  secretary-treasurer;  J.  W.  Holloway 
and  C.    B.   Selby. 

REMOVAL.— The  Cochrane-BIy  Machine  Works,  Rochester,  N.  Y.,  have  re- 
moved their  factory  to  larger  quarters  at  Nos.  7-1 1  Griffith  Street,  that  city.  The 
new  plant  gives  the  company  the  enlarged  facilities  which  it  required  in  order  to 
meet  with  the  increasing  demand  for  its  goods.  This  company  manufactures 
die-making  machinery. 

THE  ELECTRO  DYNAMIC  COMPANY,  of  212  Ionic  Street,  Philadel- 
phia, has  issued  in  a  handsome  4-page  pamphlet  the  article  which  appeared  in 
Electrical  World  and  Engineer,  illustrating  and  describing  the  Pfatischer 
system  of  electrical  steering  gear  introduced  with  so  much  success  on  board  the 
Red  Star  liner  Finland,  and  other  steamers,  as  well  as  in  the  Russian  navy. 

THE  STERLING  ELECTRICAL  MANUFACTURING  COMPANY  has  in- 
creased its  capital  stock  from  $50,000  to  $100,000.  Mr.  G.  C.  Webster  of  the 
company  is  quoted  as  saying  that  it  is  the  purpose  of  the  company  to  increase  its 
output  to  10,000  lamps  per  day,  or  about  double  its  present  capacity.  New 
buildings  will  be  erected  in  the  spring  and  new  machinery  will  be  installed. 

COATING  MACHINES.— F.  E.  Hook,  of  Hudson,  Mich.,  the  originator  of 
the  pneumatic  coating  machine  for  painting  and  whitewashing,  has  succeeded 
to  the  painting  machine  business  of  the  Bean-Chambcrlin  Manufacturing  Com- 
pany, of  the  same  place,  and  will  in  the  future  sell  its  machines  in  connection 
with  his  own  "liest"  pneumatic  coating  machines  and  "Stay  There"  paints. 

UNIVERSAL  DRAFTING  MACHINE.— Draftsmen  will  find  very  interesting 
the  catalogue  of  the  Universal  Drafting  Machine  Company,  of  Cleveland,  Ohio, 
which,  by  means  of  excellent  illustrations,  shows  the  wide  range  of  application 
of  this  handy  instrument.  This  machine  was  described  and  illustrated  in  Elec- 
trical World  and  Engineer  of  December  6,  1902. 

LOMBARD  GOVERNOR  COMPANY,  of  Boston,  has  issued  a  very  handsome 
calendar  for  1903,  which,  in  view  of  the  fact  that  it  makes  a  well-known 
type  of  successful  governor  for  water  wheels,  has  naturally  a  water  subject  for 
its  illustration.  The  scene  is  a  moonlight  view  of  calm  sea  and  sailing  boats, 
suggestive  of  the  tranquility  enjoyed  by  the  man  whofe  wheels  are  regulated 
by  a  Lombard. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  been  appointed 
general  sales  agent  for  the  Toler  system  of  conduit  boxes.     This  line  of  boxes  is 


exleubive  enougli  to  meet  every  possible  condition,  no  matter  what  size,  shape  or 
style.  A  complete  catalogue  now  in  press  will  be  ready  for  distribution  in  a  few 
days.  This  should  be  in  the  hands  of  every  electrical  man,  and  a  copy  will  be 
mailed  upon  application. 

INCANDESCENT  LAMP  FITTINGS.— The  Inc.indescent  Electric  Light 
.Manipulator  Company,  116  Bedford  Street,  Boston.  .Mass.,  has  issued  a  de- 
scriptive circular  of  a  number  of  specialties  of  its  manufacture,  including  a 
lamp  replacer,  switch  and  socket  key  manipulator,  .Murse  cord  lamp  adjuster, 
bulb  cleaner  and  Webster  lamp  adjuster — all  convmiences  for  users  of  in- 
candescent  lamps. 

THE  MECHANICAL  BOILER  CLEANER  COM  1  ANY  has  just  received  a 
letter  from  the  Omaha  &  C.  B.  Railway  &  Bridge  (  umpany,  stating  that  the 
Garrigus  cleaners  put  in  its  boilers  in  1898  are  still  working  perfectly.  It  also 
says  that  the  cleaners  are  essential  to  the  economical  operation  of  any  boiler 
and  that  it  has  found  that  by  using  the  cleaners  the  boilers  are  more  efficient  and 
expen.sc  greatly    reduced. 

TELPHERAGE.— Circulars  Nos.  30  and  31  of  the  United  Telpherage  Com- 
pany, 20  Broad  Street,  New  York,  have  for  titles,  "Telpherage  for  Manufac- 
turers" and  "Telpherage  in  Freight  Yards."  The  first-mentioned  contains  illus- 
trations of  telpherage  applications  for  conveying  coal,  cotton  bales,  boxes  and 
freight  packages.  The  illustrations  in  the  latter  refer  to  installations  made  on 
docks  and  in  railroad  yards  and  freight  houses. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  St.  Louis, 
Mo.,  devotes  two  of  its  latest  bulletins  to  "Automatic  Start  Induction  Motors" 
for  single-phase  current  and  "Forge  and  Volume  Blowers."  The  motors  are 
rated  at  1-20  and  i-io  hp,  and  are  specially  adapted  for  dental  work.  The  sec- 
ond bulletin  relates  to  centrifugal  blowers,  which  comprise  eight  sizes  for  six 
different   frequencies  the  ratings  being  from   i-io  to   1-3  hp. 

THE  W.  G.  NAGEL  ELECTRIC  COMPANY,  of  Toledo,  Ohio,  has  re- 
cently taken  the  agency  of  the  Duncan  recording  wattmeter.  These  meters 
are  of  the  commutator  type,  direct  or  alternating  current,  having  an  aluminum 
case  and  possessing  many  new  and  up-to-date  features.  Duncan  meters  are 
direct  reading  in  all  sizes  and  are  especially  desirable  for  direct  current  light- 
ing and  power  circuits.     Prices  will  be  gladly  quoted  upon  application. 

NORMAN  HUBBARD'S  SONS  are  now  located  at  265  Water  St.,  Brooklyn 
iioroiigh,  New  York.  They  will  continue  to  manufacture  the  Packard  vacuum 
pump,  so  extensively  used  in  the  electrical  field.  Mr.  R.  D.  Hubbard  has  had 
an  experience  of  more  than  twenty-five  years  in  this  and  kindred  lines.  The 
Packard  vacuum  pump  now  possesses  all  the  improvements  that  make  it  as 
perfect  as  skill  and  workmanship  can  accomplish.  The  firm's  new  price  list  is 
now  ready. 

SAFETY  INSULATED  WIRE  &  CABLE  COMPANY,  of  114  Liberty 
Street,  New  York,  has  got  its  new  factory  at  Bayonne,  N.  J.,  into  full  swing,  and 
states  that  it  is  the  largest  rubber  insulating  plant  in  the  world.  It  laid  recently  a 
550-mile  deep  sea  cable  in  the  Mexican  Gulf,  and  has  supplied  •ver  2,000  miles  of 
cable  to  the  Government  for  the  Philippines.  It  has  over  12,000  miles  of  high- 
tension  cable  in  use  in  different  parts  of  the  United  States  and  has  large 
orders  ahead  for  light,  power,  trolley  and  telephone  work. 

CRESCENT  SOLDERING  MATERIAL.— The  Crescent  Electric  Company, 
Chicago,  111.,  is  making  soldering  material  which  embodies  some  new  and  ad- 
vantageous features.  The  Crescent  soldering  stick  is  a  compound  moulded 
into  stick  form,  possessing  the  advantages  of  such  form  and  at  the  same  time 
eliminating  the  annoyance  due  to  breaking  up  and  crumbling.  Being  partially 
flexible  it  can  be  carried  in  the  tool  bag  without  danger  of  its  breaking  up 
into  small  unusable  pieces.  This  material  is  also  made  in  paste  form  and  put 
up  in  2-oz.  tin  boxes.  Economy  is  claimed  for  it,  as  little  is  required  on 
each  job;  another  advantage  being  its  freedom  from  corrosive  acids. 

ASBESTOS  PACKING. — A  ring  of  wire  insertion  asbestos  high-pressure  pack- 
ing that  was  in  constant  use  for  six  years,  will  be  shown  by  the  H.  W.  Johns- 
Manville  Company,  100  William  Street,  New  York,  to  anyone  interested.  Dur- 
ing its  long  service  the  packing,  which  was  recently  removed  from  the  steam 
end  of  a  Worthington  duplex  compound  pump,  used  in  the  elevator  service  of 
the  Woodbridge  Building,  New  York,  never  caused  the  engineer  the  slightest 
trouble.  When  removed  it  was  in  such  excellent  condition  as  to  permit  of 
further  efficient  service,  notwithstanding  its  six  years'  use.  The  rod  is  still 
perfectly  smooth.  The  packing  worked  under  125  pounds  pressure;  pump  capac- 
ity, 3,000,000  gallons  every  twenty-four   hours. 

THE  FOUR-TRACK  NEWS  for  January  is  an  excellent  issue,  as  a  casual 
glance  over  its  contents  will  convince  all  readers.  An  idea  of  its  variety  may  be 
gained  from  the  following  partial  list  of  subjects:  "Mount  Hood,"  and  "Solemn 
Barred  Owls,"  and  "An  Autograph  of  the  Ice  Age,"  and  "The  Climbing  Bear 
Tree."  There  are  "Vest  Pocket  Confidences,"  by  the  editor,  and  "How  Royalty 
Travels,"  by  Andrew  D.  Titus.  "In  the  Trail  of  the  Traveler"  will  well  repay 
perusal,  and  there  are  jokes  and  poems  that  will  cause  the  appreciative  reader  to 
fancy  that  his  salary  has  been  raised  and  that  everything  is  gold  that  glitters. 
Jt  is  fitting  literature  to  peruse  while  traveling  on  such  trains  as  the  Empire 
State  Express  or  the   Twentieth   Century  Limited. 

ASBESTOS  CATALOGUE.— The  1903  Asbestos  catalogue  of  the  II.  W. 
Johns-Manville  Company,  100  William  Street,  New  York,  is  a  handsome  booklet 
of  100  pages.  The  half-tone  illustrations,  numbering  nearly  150,  show  asbestos  in 
many  conditions,  from  the  natural  state,  as  it  is  mined,  to  the  various  non-con- 
ducting forms  into  which  it  is  manufactured  for  both  heat  insulation  and  refrig- 
eration; packing  for  all  conditions  of  service;  asbestos  paper  and  millboard  for 
fireproof  construction;  electrical  insulation,  heat  and  cold  insulation,  fire-resisting 
cements  and  sundries,  such  as  fireproof  theatre  curtains,  asbestos  gloves,  and 
household  articles.  There  seems  to  be  hardly  a  trade  in  which  some  use  is  not 
made  of  asbestos;  in  fact,  the  list  of  over  300  buildings,  manufacturers,  etc., 
using  the  company's  products  includes  firms  prominent  in  every  line  of  industry. 
The  arrangement  of  the  catalogue  is  such  that  quick  reference  may  be  made  to 
any  article.  Each  section  has  its  own  table  of  contents  and  there  is  also  a  com- 
plete alphabetical  index.  In  addition  to  the  attention  given  to  the  technical  de- 
tails the  books  is  attractively  printed  in  two  colors,  with  a  striking  cover  design 
in  blue  and  white.  Additional  strength  is  given  to  the  illustrations  by  a  novel 
arrangement  of  rules  about  them.  A  copy  may  be  obtained  by  addressing  the 
company's  New  York  office  or  any  of  the  branch  offices. 
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Iir,07j.     WIUKl.KSS  Tia.i;(;UArilY;    II.   Sluirmiikfr,    rhila.lrlpliin,   I'a.     App. 

nird    Muy    JO,    iv"J.      Tlir    utijrcl    U   tlir    provUiuii   of    mruiin    by    wliicli    tlir 

wave    rritpoiitivr   ilrvicc    i>   complrlrly    piolcclcd    (r..m   the    powerful    raJla 

lion»  of  Ihr  iraiitiniiliiiK  Bppnruuii  located  ut  the  •aiiie  atntion. 

718.068.  KLKCTRIC  KAIl.WAY;  I'.  M.  A.liley,  llrooklyn.  N.  Y.  App.  filed 
Keb.  JO,  i8v8.  The  brai\ch  circiiit>  from  the  main  to  the  iirctional  conduc- 
tor!, which  imiuilc  the  ucluntlng  coiU  of  the  cut  outa,  air  cumplrlcd  in 
thuiit  lo  the  car  motom  »ucce«»ively  by  the  |>a»ing  car,  *aid  thunt  rela- 
tiounhip  being  maintained  while  the  motors  are  receiving  current  through 
the  (wilche*  controlled  by  the  colli  in  laid  circuits. 

718.069.  KLECTRIC  RAILWAY;  T.  M.  A.hley,  llrooklyn,  N.  Y.  App.  filed 
I'eb.  j6,  1898.  The  switch  coils  located  in  the  branches  connecting  the 
mains  with  the  corresponding  sections  of  the  working  conductor  are  con- 
nected in  series. 

718,071.  ELECTROMECHANICAL  AUTOMATIC  SIGNALING  AND  COL- 
LISION PREVENTING  DEVICE;  C.  S.  L.  B.iker,  St.  Joseph,  Mo.  App. 
filed  Aug.  J5,   190J.      Details. 

718,076.  BATTERY;  L.  liegeman,  Cedar  Kails,  lowo.  App.  filed  Jan.  7,  ipoi. 
The  depolarizing  agent  is  embedded  in  the  meshes  of  a  wire  netting  ar- 
ranged around  the  walls  of  the  cell. 

718,083  and  718,084.  GENERATING  ALTERNATING  CURRENTS;  C.  S. 
Bradley,  Avon.  N.  V.  App.  filed  June  ;.-.  1896.  (See  Current  News  and 
Notes.) 

718.093.  TELEPHONE-JACK;  II.  P.  Clausen,  Chicago,  III.  'App.  filed  May 
8,   1902.     (See  |>age  159.) 

-i8,t77.  CONTROLLER  FOR  ELECTRIC  MOTOR  DRIVEN  PUMPS;  T. 
Trolsen,   Brooklyn,  N.    Y.     App.   filed  July  S.    1902.'     Details. 

718.18J,  ELECTRICALLY  CONTROLLED  ORGAN  BELLOWS;  E.  R.  Whit- 
ney. Lynn,  Mass.  App.  filed  June  21.  ipoi.  A  spring  is  put  under  tension 
by  the  opening  movement  of  the  bellows  to  give  a  quick  movement  to  the 
cut-out  switch. 

718,183.  ELECTRIC  RAILWAY  SYSTEM;  G.  T.  Woods,  New  York,  N.  V. 
App.  hied  Oct.  30,  1S96.  In  an  electric  railway  having  electromagnetic 
tr.ick  switches  controlling  the  flow  of  current  from  the  track  system  to  the 
car  motor  system,  a  shunt  from  the  motor  system  for  energizing  the  mag- 
nets of  the  track  switches,  and  a  motor  generator  on  the  car  having  the 
armature  of  its  motor  side  in  said  shunt  and  having  its  generator  side  so 
connected  to  the  car  motor  system  that  the  work  and  therefore  the  counter 
electromotive  force  of  the  motor  generator  armature  is  regulated. 

-18,204.  TELEPHONE;  M.  R.  Hutchinson,  New  York,  N.  V.  App  filed 
November   15,    1901.      (See  page   159.) 

718,20s.  ELECTRIC  BATTERY;  M.  R.  Hutchison,  Upper  Montelair,  N.  J. 
App.  filed  April  5,  1902.  Porous  material  in  intimate  contact  with  the  plates 
projects  into  a  reservoir  of  free  liquid  in  the  bottom  of  the  cell,  the  top  of 
the  cell  being  sealed  and  provided  with  a  capillary  vent  for  gases. 

718,212.  ELECTROMECHANICAL  MOVEMENT;  E.  S.  Lorimer,  Piqua,  O. 
App.  filed  March  8,  1902.  An  automatic  device  for  opening  the  circuit  of  a 
clutch  magnet  when  the  driven  clement  has  been  moved  to  the  desired 
extent. 

718,215.  TELEPHONE-SYSTEM;  I.  H.  Parsons,  Leicester,  and  T.  Sloper 
Devizes,  England.      App.   filed    February   28,    1902.      (See  page    159.) 

-i8,22o.  CONDUCTOR,  CONDUIT  AND  COLLECTOR  FOR  ELECTRICITY 
ON   RAILWAYS;   R.  C.  Sayer,  Bristol,  England.     App.  filed  Oct.  7,   .901. 
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718,068. — Electric  Railway. 
Plungers  in  the  rim  of  a   wheel  act  upon  valves   regularly  spaced  along  a 
conduit    to    open    the    same    successively    and    give    access    to    a    conductor 
therein. 

,224.  INTERCOMMUNICATION  TELEPHONE-SYSTEM;  T.  Sloper, 
Wilts,  and  I.  H.  Parsons,  Leicester,  England.  App.  filed  April  18,  1902! 
(See  page  159.) 

:,233-  ELECTRIC  SIGNAL  SYSTEM  FOR  RAILWAYS;  J.  W.  Williams. 
Spokane,  W'ash.  App.  filed  May  7.  1902.  A  combination  of  track  and  wire' 
circuits  arranged  to  operate  signaling  appliances. 

235-  POLARIZED  TELEPHONE  SIGNAL-BELL;  E.  E.  Y'axley,  Chi- 
cago,  111.     App.   filed  March  13,   1901.      (See  page   159.) 


718,149.  ELEITKOI.VTK  APPARATUS;  .M.  Haas,  Aue,  Germany.  App. 
filed  August  fa,  igui.  To  prevent  thortcircultlng  of  the  current  through  thr 
liquid  of  the  crlln,  the  liquid  i*  caused  to  flow  through  elongated  tubes  of 
•mall  cro»  urclioii. 

718,264.  ATTACHMENT  FOR  TELEPHONE-MOUTHPIECES;  J.  F.  Ugue, 
SttiTitnenln,  Cul.     App.  filed  September  8,   i{)oj.      (See  page   159.) 

718,310.  TELEPHONE-TRANSMITTER;  C.  C.  Cadden,  Clevelan.l,  Ohio. 
Ap|>.    filed    Septeinlwr    8,    190J.      (See   p.'ige    159.) 

7iK,jjj.  VISIBLE  SIGNAL  TEl.EfJKAPII ;  W.  A.  Forrcll,  Wellsville,  N.  Y. 
App.  filed  April  7,  190J.  A  switchboard  for  operating  varicolored  lights  or- 
ranged  in  groups  on  an  upright  support  to  signal  letters  by  difTerenI  comblna- 
tioni, 

718,371.  COILBOX  FOR  TELEPHONES;  W.  E.  McCormIck,  Chicago,  III. 
App.   filed   Mny   4,   1901.      (See  page    159.) 

718,378.  INSULATIN(;  LINING  AND  PROCESS  OF  MAKING  SAME;  G. 
B.  Painter,  Schenectady,  N.  Y.  App.  filed  Oct.  6,  1898.  The  inside  of  the 
shell  of  a  lamp  socket  is  lined  with  a  moulded  cylinder  of  sheet  fiber. 

718,405.  ELECTRIC  CUT-OUT;  C.  Wagner,  Brooklyn,  N.  Y.  App.  filed  June 
25,  1902.  A  tubular  support  for  an  electric  lamp  is  provided  at  an  inter- 
mediate point  with  a  cut-out  operated  by  twisting  the  lower  end  of  the  tube. 

718,437.  METHOD  OF  MANUFACTURING  ELECTROLYTIC  OR  ELEC- 
TRIC LIGHT  CARBONS;  H.  H.  Dow,  Midland,  Mich.  App.  filed  Nov.  6, 
1899.  A  vaporous  binder  is  deposited  upon  the  carbonaceous  article  and  the 
latter  then  moulded  and  baked. 
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i8,i82.^ElectricaIIy     Controlled    Organ     Bellows.  718,205.— Electric  Battery. 
,438.     METHOD   OF   MANUFACTURING   ELECTROLYTIC   OR    ELEC- 
TRIC LIGHT  CARBONS;  H.  H.  Dow.  Midland.  Mich.     App.  filed  Nov.  6; 
1899.     The  carbon  material  is  mixed  with  an  emulsion  of  a  binder  and  a 

liquid. 

,455-  METHOD  OF  TREATING  GLOWERS  FOR  DIRECT-CURRENT 
ELECTRIC  LAMPS;  M.  W.  Hanks,  Pittsburg,  Pa.  App.  filed  March  23, 
1901.     (See  Current  News  and  Notes.) 

,460.  COMBINED  SWITCH  AND  PROTECTING  DEVICE-  H  H 
Ilornsby  and  E.  W.  Anger,  Jr.,  Chicago,  111.  App.  filed  Nov.  25,  1901. 
A  base  block  carrying  fuses  and  a  snap  switch  is  provided  with  branch  con- 
nections leading  along  the  back  to  connecting  clips  arranged  in  grooves 
adapted  to  receive  the  main  wires. 

,485.  APPARATUS  FOR  PURIFYING  WATER;  H.  M.  Livor,  New  York, 
N.  \.  App.  filed  May  -,  1902.  An  electrolyzing  chamber  made  of  a  single 
piece  of  insulating  material  with  one  electrode  .  cured  to  the  inner  wall  of 
the  chamber  and  the  other  to  the  bottom  of  the  same  in  such  manner 
that  all  parts  of  the  two  electrodes  are  at  all  times  concentric  to  each 
other. 

,489.  SECONDARY  BATTERY;  J.  W.  Madigin,  Toronto,  Can.  App.  filed 
Feb.   5,   1902.     Details. 

,495-  SNAP  SWITCH;  G.  A.  Mead,  Mansfield,  O.  App.  filed  Sept  3 
1901.     Details. 

,518.  ELECTRIC  MOTOR;  E:  S.  Pillsbury,  St.  Louis,  Mo.  App.  filed 
July  24,  1902.  A  self-starting  alternating-current  motor  in  which  a  centri- 
fugal device  short  circuits  the  commutator  and  removes  the  brushes  so 
that  at  normal  or  high  speed  the  machine  runs  as  an  induction  motor. 
,535-  WIRELESS  TELEGRAPH  REPEATER;  H.  Shoemaker,  Philadel- 
phia.  Pa.  App.  filed  June  11,  1902.  Means  controlled  by  the  wave  re- 
sponsive device  for  placing  the  aerial  conductor  into  communication  with  a 
transmitter  and  means  for  isolating  the  responsive  device  during  the  opera- 
tion of  the  transmitter. 

7.8.544.  TELEGRAPH  SYSTEM;  E.  R.  Storm.  New  York,  X.  Y.  App.  filed 
July  30,  1897.  On  the  movement  of  a  perforated  strip  impulses  of  like 
polarity  but  of  varying  duration  acting  through  an  induction  coil  are 
caused  to  induce  momentary  currents  of  alternately  opposite  polarity  of 
equal  duration,  but  at  irregular  intervals. 

7.8,588.  ELECTRIC  MOTOR  OR  GENERATOR;  J.  A.  Titzel,  Sr.,  Franklin, 
Pa.  App.  filed  Dec.  13,  1900.  By  an  arrangement  of  a  fragmentary  field, 
comprising  separate  field  magnets,  the  machine  can  be  used  as  a  direct- 
current  dynamo  or  motor  or  as  an  alternating-current  dynamo  or  motor. 
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Between  Two  Januaries. 

Just  about  a  year  ago  Mr.  Marconi  was  feted  in  this  city  by  the 
electrical  engineers  because  he  had  signalled  the  "S"  across  the  At- 
lantic. For  an  Italian  whose  language  ignores  the  "S,"  and  for  an 
s-rcpelling  telephone  in  the  coherer  circuit,  that  was  a  pretty  con- 
siderable achievement,  worthily  celebrated.  Last  week,  as  our 
current  columns  record,  Mr.  Marconi  was  again  dined  in  distin- 
guished environment  in  New  York  because  he  had  succeeded  by  dint 
of  hard  work  and  true  inventive  genius  in  jumping  the  whole  alpha- 
bet, from  shore  to  shore  of  the  great  Ocean  around  which  hitherto 
the  larger  part  of  the  effort  of  the  Caucasian  race  has  been  con- 
centrated. This  latest  work  of  Mr.  Marconi  is,  indeed,  something 
for  universal  congratulation,  and  we  can  only  hope  that  it  will  stir 
up  American  inventors  to  see  if  they  cannot  beat  him  at  his  own 
game.  It  is  pleasant  meantime  to  note  his  courteous  recognition 
of  the  cordial  attitude  toward  him  and  his  work  of  the  American 
press  and  people.  There  is,  indeed,  a  curious  contrast  between  that 
attitude  and  the  position  of  Mr.'  Marconi's  own  half-fatherland, 
Great  Britain.  The  surly,  glum  demeanor  of  the  technical  press 
there  is  not  without  counterpart  in  the  position  of  some  leaders  in 
electrical  science.  For  example,  in  his  really  superb  and  suggestive 
address  before  the  English  Institution  of  Electrical  Engineers,  Pres- 
ident Swinburne  says :  "We  can  get  but  few  telegraph  papers  now. 
This  is  not  because  telegraphy  is  dead;  it  is  because  most  of  its 
problems  are  solved,  so  there  is  little  to  discuss."  We  rub  our  eyes ; 
or  at  least,  we  beg  Mr.  Swinburne  to  wake  up  and  rub  his.  Surely 
this  utterance  is  not  worthy  of  so  keen  and  alert  an  intellect,  when 
the  great  aerial  spaces  of  the  world  are  being  spanned  by  streams 
of  wireless  telegraph  messages,  that  must  in  short  order  aflfect 
profoundly  the  whole  telegraphic  industry!  The  probability  is,  not 
that  the  English  mind  is  hampered  and  prejudiced  by  its  cable  in- 
vestments, but  that  it  believes  Germany  is  entitled  to  the  credit  of 
it  all,  as  a  practical  new  art,  instead  of  the  plucky,  steadfast,  keen- 
witted Anglo-Italian,  w'ho  now  receives  thanks  for  his  work  from  the 
Congress  of  the  United  States. 


The  greater  lies  before.  Air.  Marconi  has  done  much,  but  even  as 
wo  write  he  is  discussing  the  conquest  of  wider  spans  of  ocean,  and 
training  the  ether  to  quiver  to  a  longer  thrill  from  his  "thunder 
stations."  A  year  ago  it  was  St.  John  to  Poldhu,  and  now  it  is 
Cape  Breton  and  Cape  Cod,  the  stride  increasing  hundreds  of  miles 
at  a  time;  and  yet  only  four  kilowatts  are  needed  for  the  jump, 
which  we  fancy  compares  very  well  with  the  efficiency  of  land  tele- 
graph and  telephone  lines  as  power  transmission  circuits.  Just 
where  all  this  is  going  to  end  we  don't  know.  Tesla  said  ten  years 
ago  that  power  in  big  blocks  could  be  loaded  onto  the  ether  for 
safe  delivery  elsewhere  in  express  packages ;  and  as  we  watch  the 
work  of  Marconi,  Pupin  and  Hewitt,  the  far-thoughted  prophecy 
comes  once  more  to  mind.  In  the  meantime,  projects  are  afoot  for 
wireless  routes  between  England  and  her  southward  dependencies 
and  colonies;  between  Italy  and  the  Argentine  Republic;  and  we 
expect  to  see  them  plotted  out  in  the  ether  like  steamship  lanes  in 
the  great  seas.  But  first  of  all,  getting  down  to  business,  we  are 
yearning  to  use  the  Anglo- -American  aerial  line  at  ten  cents  a  word ; 
and  Mr.  Marconi  cannot  hurry  up  too  much  to  please  the  whole  im- 
patient Yankee  public  in  providing  it.  When  all  is  said  and  done, 
we  might  as  well  rest  right  now  on  Hertz's  fundamental  work, 
philosophically  considered,  unless  commercial  service  can  be  estab- 
lished.   But  unless  all  indications  are  wrong,  we  shall  soon  have  it. 


I  So 


ELI-CTKICAL    WORLD    and    ENGINEER. 


Vol-  XLI.  No,  5. 


The  Northwestern  Cdnvuntion. 

The  convention  of  tlic  Norlhwcslcrn  Electrical  Association  last 
week  was  of  the  usual  value  and  interest  to  the  owners  and  operators 
of  small  central  stations  in  that  territory.  It  is  too  bad  that  there 
lannol  be  more  local  organizations  of  this  character  scattered  over 
the  country,  because  they  cater  to  the  needs  of  the  very  numerous 
small  central  stations  as  the  larger  national  organizations  cannot. 
Whether  anything  will  come  of  Secretary  Merccin's  hint,  that  in 
the  future  the  various  local  electric  light  associations  of  the  country 
may  sec  fit  to  become  a  part  of  one  great  national  organization,  say 
the  National  Electric  Light  Association,  cannot  be  foreseen  at 
present.  So  far,  these  associations  have  got  along  very  well  without 
any  organic  coimcction  or  afliliation,  and  many  belong  to  several 
organizations  without  finding  that  one  interferes  in  any  way  with 
anotlier,  as  each  caters  to  a  certain  class  of  needs. 

The  main  object  to  be  gained  by  making  the  local  organizations 
branches  of  the  national  would  be  to  prevent  a  certain  amount  of 
overlapping  of  territory  wiiich  seems  to  exist  in  the  Middle  West. 
For  example,  there  are  electric  light  associations  in  Ohio,  Illinois 
and  Iowa.  The  Northwestern  Association  at  the  present  time  is 
practically  confined  to  Northern  Indiana,  Northern  Illinois,  Minne- 
sota, Northern  Michigan,  bi^t  is  mainly  a  Wisconsin  organization. 
There  has  never  been  any  real  clash  as  to  territory  between  the 
Northwestern  and  the  smaller  State  associations,  although  the  State 
associations  have  undoubtedly  tended  to  draw  attendance  and  mem- 
bership from  the  Northwestern.  It  is  a  good  deal  to  ask  of  the 
small  central  station  companies  to  send  men  to  both  the  State  and 
Northwestern  conventions.  Therefore,  as  said  before,  the  main 
object  of  a  consolidation  of  interests,  as  proposed  in  a  tentative  way 
by  Secretary  Mercein,  of  the  Northwestern  Association,  would  be 
distinctly  to  define  territory  for  the  smaller  associations  and  prevent 
the  burdening  of  the  small  central  stations  in  any  territory  with 
an  implied  obligation  to  attend  several  conventions.  As  to  any  con- 
flict between  the  national  and  local  organizations,  there  can  be 
none,  because  the  national  convention  will  always  naturally  be  at- 
tended by  the  best  from  the  different  States.  The  advantages  of 
membership  in  it  will  always  more  than  compensate  for  the  in- 
creased expense  and  time  taken  up  in  attendance,  as  far  as  the  com- 
panies likely  to  send  men  to  it  are  concerned.  There  will  necessarily 
be  many  small  companies  which  will  not  send  men  to  the  national 
convention,  even  though,  with  the  present  sliding  scale  membership 
fees,  they  can  afford  to  become  members,  and  take  part  in  pro- 
ceedings at  a  distance. 


One  movement  started  at  the  convention  last  week  seems  likely 
to  spread  until  it  becomes  a  national  one  among  electrical  interests. 
We  refer  to  the  standardization  of  sizes  of  advertising  literature. 
The  sizes  adopted  by  the  Northwestern  Electrical  Association  are 
in  such  common  use  that  there  can  be  little  objection  on  the  part  of 
advertisers  to  adopt  them.  Indeed,  there  is  no  doubt  but  that  the 
majority  of  advertisers  will  reason  that  there  can  be  no  harm  in 
making  their  literature  standard  size,  and  that  it  may  do  them  a 
great  deal  of  good,  and  will  at  once  adopt  the  standards  specified. 
This  is  a  matter  which  electrical  interests  might  well  have  taken 
up  long  ago;  and  now  that  the  Northwestern  has  made  the  start 
other  electrical  bodies  should  fall  in  line.  Since  the  committee 
having  the  matter  in  charge  (which  committee,  by  the  way,  has 
given  the  matter  very  careful  and  exhaustive  consideration)  has 
been  continued  for  another  year,  it  is  to  be  expected  that  at  next 
convention  suggestions  will  be  made  as  to  uniformity  of  classifica- 
tion of  headings  for  convenience  in  filing. 


Kyan  on  "Modern  Illumination"  brought  out  several  facts  and 
introduced  some  cuni|)urativcly  new  devices  with  which  all  central 
station  men  should  become  acquainted  thoroughly,  since  they  have 
so  important  a  bearing  on  a  station's  business.  The  paper  by  Mr. 
Wirt,  while  primarily  for  the  object  of  introducing  a  new  device 
for  automatic  voltage  regulation,  was  also  useful  in  calling  atten- 
tion to  the  importance  of  good  voltage  regulation  on  incandescent 
circuits,  a  matter  which  is  sadly  neglected  by  small  electric  light 
companies,  and  desperately  struggled  with  by  the  larger  ones.  Prof. 
Shcp.'irdson  called  attention  to  the  great  number  of  details  which 
need  checking  up  around  a  small  plant  and  are  worth  going  over 
carefully  by  the  owner  of  the  small  station,  who  imagines  that  all 
his  sources  of  loss  have  been  stopped,  or  that  there  is  no  room  for 
improvement  with  existing  apparatus.  Papers  of  this  kind  have  been 
read  every  year  since  the  association  started,  but  they  are  just  the 
kind  that  are  needed  to  set  the  manager  thinking  as  to  where  im- 
provements arc  possible. 


The   Rhodes  Scholarships. 

Within  the  past  week  have  been  taken  the  initial  steps  toward 
putting  into  edect  the  beneficent  project  of  the  late  Cecil  Rhodes 
for  international  scholarships  at  Oxford.  Dr.  Parkin,  agent  of 
the  trustees  of  the  Rhodes  fund,  has  been  in  close  conference  with 
representatives  of  New  England  education,  with  a  view  of  formu- 
lating a  coherent  plan  for  the  administration  of  the  trust.  Before 
a  decision  is  finally  made.  Dr.  Parkin  will  round  up  the  English- 
speaking  world,  but  the  preliminary  discussion  is  of  importance  in 
directing  the  spirit  of  the  work.  The  conception  x)f  the  empire- 
builder  was  little  short  of  a  stroke  of  genius  to  bring  together  at 
his  Alma  Mater  forever  a  band  of  picked  men  from  the  blood 
brotherhood  of  English  folk ;  but  their  choosing  is  no  simple  matter. 
It  involves  the  very  fundamentals  of  our  theory  of  education.  For 
thirty  years  American  educators  have  been  canonizing  the  German 
universities,  have  caught  their  form  without  their  spirit,  and  have 
half  forgotten  that  England  has  institutions  of  learning  at  all. 
They  have  copied  with  Chinese  laboriousness  the  minute  specializa- 
tion of  the  Teuton  so  thoroughly  as  to  undermine  the  very  founda- 
tions upon  which  it  should  rest  by  an  extension  of  the  process. 
Oxford  and  Cambridge,  with  their  rich  traditions  of  learning  and 
their  splendid  monuments  of  achievement,  have  been  half  forgotten 
or  mentioned  lightly  as  survivals  of  an  outworn  past.  But  the 
Rhodes  scholarships  bring  us  face  to  face  with  English  ideals  in 
higher  education,  and  we  must  gain  at  least  a  wider  view  from  this 
broadened  horizon. 


As    to   technical    electrical    matters,    the    convention    served    to 
bring  out  little  that  was  entirely  new,  although  the  paper  by  Mr. 


The  year  1904  will  see  near  five-score  young  Americans  in  resi- 
dence at  Oxford,  and  their  selection  ought  to  be  a  matter  of  national 
interest  and  pride.  From  the  single  standpoint  of  technical  educa- 
tion the  immediate  result  may  not  be  great,  for  Oxford  has  never 
been  a  notable  technical  center,  but  the  indirect  effect  of  a  powerful 
stimulus  from  other  than  German  sources  cannot  fail  to  be  bene- 
ficial. As  to  methods  of  choosing  the  Rhodes  scholars,  the  New 
England  conferences  are  significant.  The  consensus  of  opinion  was 
in  substance  that  candidates  should  be  between  nineteen  and  twenty- 
three  years  of  age,  should  have  completed  at  least  the  sophomore 
year  in  an  American  college,  and  should  pass  the  regular  Oxford 
entrance  examinations.  These  requirements  look  simple,  but  they 
are  of  no  small  significance.  If  the  American  bachelor's  degree 
were  given  after  two  or  three  years'  study,  what  would  be  its  prob- 
able importance  as  compared  with  entrance  at  Oxford?  To  the 
apostles  of  sham  and  promoters  of  humbug  who  stand  for  the 
degradation  of  the  A.  B.  degree,  we  commend  the  cool  judgment 
of  the  best  educators  in  New  England  that  the  American  student 
should  have  ended  his  sophomore  year  before  entering  Oxford  Uni- 
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versity.  And  where  will  be  the  American  who  has  dodged  his  Greek, 
shirked  his  Latin,  and  slunk  away  from  his  mathematics,  when  he 
faces  the  Oxford  examiners  ?  We  hold  no  brief  for  the  classics,  but 
they  have  a  value  in  grinding  in  the  principles  of  thorough  study; 
and  whatever  equivalent  Oxford  may  ultimately  be  willing  to  accept 
for  them,  that  equivalent  will  not  be  the  amorphous  and  invertebrate 
thing  that  it  has  come  to  be  in  too  many  American  colleges.  Sound 
higher  education  even  in  technical  subjects  must  have  a  deep  foun- 
dation, and  the  grim  examination  system  of  the  great  English  uni- 
versity will  have  a  salutary  effect. 


More  than  this.  In  States  where  there  are  several  colleges,  it  was 
judged  wise  that  nominations  to  Rhodes  scholarships  should  be 
made  in  order  of  seniority  by  such  institutions  as  the  Rhodes  trus- 
tees may  consider  fit  to  qualify  students  for  matriculation  at  Ox- 
ford. This  provision  we  earnestly  hope  will  be  finally  adopted  and 
vigorously  enforced.  We  can  imagine  nothing  better  for  American 
■education,  technical  or  non-technical,  than  the  sifting  that  will  be 
accomplished  if  the  Rhodes  trustees  do  their  full  duty.  The  petty 
institutions  that  rejoice  in  high-sounding  titles  cannot  be  eliminated 
or  graded  into  efficiency  by  purely  American  influence.  They  are 
like  quack  doctors— none  is  so  reprobate  but  that  others  will  rally 
to  his  defence  under  the  stimulus  of  a  common  fear.  But  a  search- 
ing examination  from  without  can  do  wonders  in  separating  the 
^ood  from  the  indifferent  and  the  bad,  and  in  helping  the  two  last- 
mentioned  classes  to  the  road  of  reformation.  The  sifting  process 
may  make  some  strange  disclosures.  It  is  not  always  the  institution 
with  the  most  students  or  the  most  vigorous  advertising  staff  that 
■does  the  best  work.  It  is  thoroughness  that  counts,  whether  the 
students  are  few  or  many;  and  thoroughness  is  not  a  function  of 
funds,  members  or  doctrinal  soundness.  If  the  requirements  of  the 
Rhodes  scholarships  can  be  made  the  touchstone  of  academic  effi- 
ciency, the  gift  of  Oxford's  great  son  will  serve  even  a  mightier 
purpose  than  he  had  in  mind.  In  any  event,  the  effect  of  the  English 
influence  on  our  American  ideals  of  education  will  make  itself  felt 
as  has  never  before  been  possible,  and  will  inspire  a  broader  view  of 
intellectual  life.  Conversely,  the  presence  of  those  American  lads 
in  England  can  but  prove  a  leaven  that  should  work  for  good,  in 
strengthening  international  relationships  and  promoting  a  better 
mutual  understanding,  not  only  on  questions  of  education,  but  mat- 
ters of  national  characteristics  and  tendencies. 


Transportation  in  Great  Cities. 

The  important  report  of  Mr.  B.  J.  Arnold  to  the  municipal  au- 
thorities of  Chicago,  to  which  we  have  already  made  brief  reference, 
falls  in  with  a  most  interesting  account  of  the  preparations  for 
rapid  transit  in  Greater  New  York  just  published  in  Harper's  Weekly. 
We  have  seen  many  discussions  of  plans  for  metropolitan  rapid 
transit,  but  none  that  spoke  so  convincingly  as  the  bird's  eye  view 
shown  by  our  contemporary.  Mr.  Arnold  divided  urban  systems 
of  transportation  into  three  classes — the  peninsular  class,  with  water 
front  on  both  sides  of  the  district  served ;  the  valley  class,  with  the 
territory  cut  in  twain  by  a  river ;  and  the  radiating  class,  with  a 
great  stretch  of  territory  on  one  side  of  the  water  front.  To  the 
first-named  he  assigned  New  York,  and  yet  looking  at  the  subject 
troadly,  this  city  really  belongs  to  the  third  class,  complicated  by  all 
the  untoward  conditions  associated  with  the  three.  The  great  busi- 
ness interests  of  the  city,  and  the  nation  as  well,  center  in  Manhattan 
Island,  but  the  population  which  does  business  there  lives  for  the 
most  part,  if  within  the  insular  limits  at  all,  so  far  toward  the  north 
as  to  be  for  most  purposes  a  separate  community.  Residential  New 
York  in  the  broad  sense  lies  mainly  beyond  the  Harlem  and  the 
East  Rivers.  New  Jersey,  too,  holds  no  mean  part  of  the  real  popu- 
lation of  the  city,  a  part  which  never  gets  into  the  census,  but  which 
as  just  as  truly  of  the  metropolis  as  if  it  were  domiciled  in  Brooklyn. 


Could  New  York  extend  the  grasping  talons  as  has  Chicago,  its 
population  would  press  close  to  London's,  though  New  York  can 
never  be  America  in  the  same  sense  that  London  is  England. 

This  outstretching  of  population  beyond  two  rivers  adds  to  the 
situation  in  New  York  a  complication  not  found  so  far  as  we  are 
aware  in  any  other  large  city.  The  Thames,  the  Seine,  the  Chicago, 
are  rills  compared  with  the  East  River.  The  enormous  cost  of  bridges 
and  tunnels  blocks  the  way  that  would  be  easy  in  dealing  with 
smaller  streams.  Traffic  is,  therefore,  terribly  constricted  at  im- 
portant points,  and  however  good  the  transit  facilities  at  these  points 
may  be  made,  the  traffic  converging  upon  the  termini  of  tunnels  and 
bridges  is  tremendously  difficult  to  handle.  Hence  comes  the  need 
for  the  three-story  transportation  system  now  in  process  of  evolu- 
tion. Intrinsically  it  is  bad;  practically  it  can  hardly  be  avoided. 
The  adoption  of  electric  traction,  which  alone  makes  an  elaborate 
tunnel  system  practicable,  has  brought  incalculable  relief  to  the 
situation.  The  splendid  projects  of  the  interborough  system,  the 
entrance  by  the  Pennsylvania  Railroad  under  the  Hudson  to  the 
heart  of  New  York  and  more  than  all,  the  prospect  of  through 
suburban  trains  clear  down  town  from  the  New  York  Central,  will 
work  a  revolution  that  is  scarcely  possible  to  realize.  It  carries  out 
what  is  really  the  fundamental  principle  of  successful  urban  rapid 
transit — the  multiplication  of  distributing  points.  The  central  posi- 
tion of  the  proposed  Pennsylvania  station,  for  instance,  will  make  it 
a  great  independent  center  of  suburban  traffic  relieving  the  pressure 
on  the  rest  of  the  systepi.  With  a  proper  express  service  to  the 
Battery,  part  of  the  burden  of  distribution  will  fall  on  up-town  cars 
instead  of  adding  to  the  present  congestion.  In  short,  whenever 
the  suburban  traffic  of  a  city  can  work  to  distributed  termini,  rapid 
transit  becomes  relatively  easy,  while  any  attempt  to  concentrate  it 
at  a  single  point  leads  to  disaster.  One  of  the  great  advantages 
of  Chicago  in  the  matter  of  rapid  transit  is  the  scattering  of  termini 
that  breaks  up  any  single  general  direction  of  travel,  so  far  as  the 
large  suburban  lines  are  concerned. 


From  Mr.  Arnold's  report  this  advantage  as  regards  the  steam 
lines  is  more  than  offset  by  the  ineffective  state  of  the  surface 
system.  This  is  a  conglomerate  of  cable,  .electric  and  horse  cars, 
without  adequate  opportunity  for  common  use  of  tracks,  and  con- 
sequently there  is  as  regards  the  nearer  portions  of  the  city  extreme 
congestion.  Part  of  the  trouble  is  laid  by  Mr.  Arnold  upon  the 
old  policy  of  giving  franchises  to  different  companies  for  different 
divisions  of  the  city.  There  are  certain  very  obvious  advantages 
in  having  all  the  rapid  transit  facilities  under  a  single  control,  but 
we  think  Mr.  Arnold  attaches  too  much  importance  to  them.  No 
private  monopoly  ever  was  or  ever  will  be  administered  on  altruistic 
principles,  and  while  some  of  the  practical  problems  of  transpor- 
tation can  be  the  more  easily  worked  out  when  all  the  lines  are  owned 
by  one  corporation,  the  only  safety  of  the  people  lies  in  the  iron-com- 
pelling hand  that  can  wring  good  service  from  one  company  or 
several,  willing  or  unwilling.  If  ever  warring  companies  realize 
that  they  must  sink  their  differences  far  enough  to  unite  in  giving 
proper  rapid  transit  facilities  or  else  be  forced  out  of  business,  the 
dove  of  peace  very  suddenly  begins  to  brood  over  their  respective 
general  offices.  Chicago  has  done  exceedingly  well  to  take  counsel 
with  so  competent  an  engineer  as  Mr.  Arnold,  and  we  earnestly 
hope  that  its  municipal  authorities  will  have  the  power  and  inclina- 
tion to  put  his  ideas  in  practice.  American  city  governments  are 
generally  too  weak  to  take  up  these  important  matters  with  power 
and  purpose,  not  to  say  too  unstable  and  sometimes  too  corrupt  to 
be  trusted  with  them ;  but  the  best  results  can  be  reached  only  by  a 
unity  of  design  and  administration  that  are  generally  not  to  be 
obtained  save  by  radical  and  sweeping  changes  such  as  only  far- 
sighted  municipal  action  can  secure. 
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Right  of  ("lompciisation  When  iTanchisc  lo  Maintain 
lilcctiic  Wires  is  Revolted. 


According  to  a  decision  just  rendered  by  the  Supreme  Court 
of  Massnchusctt.s,  the  owners  of  electric  wires  in  the  public  streets 
have  no  right  to  conipcnsation  when  tlic  francliise  lo  niamtahi  these 
wires  is  revoked  by  the  Legislature.  Two  cases,  that  of  the  New 
England  Telephone  &  Telegraph  Company  vs.  Uoston  Terminal 
Company,  and  that  of  Boston  Electric  Light  Company  vs.  Boston 
Terminal  Company,  were  decided  in  the  same  opinion.  Each  case 
arose  on  a  petition  for  an  assessment  of  damages  for  conduits  and 
manholes  located  in  certain  public  streets  that  were  discontinued  and 
taken  for  the  new  South  Terminal  Station,  by  an  act  of  the  Legis- 
lature in  1890.  The  electric  companies  each  had  wires  in  their 
conduits  beneath  the  discontinued  streets,  and  these  wires  were 
removed,  but  the  conduits  and  manholes  could  not  be  removed 
without  their  destruction.  The  rights  of  the  electric  companies  to 
maintain  wires  in  the  discontinued  streets  had  been  derived  from 
certain  ordinances  of  tile  City  of  Boston,  whose  authority  to  pass 
these  ordinances  was  not  ciucstioncd.  Some  of  the  ordinances  ex- 
pressly stated  tliat  the  privileges  granted  by  them  were  subject  to 
amendment  or  repeal,  but  oilier  ot  the  ordinances  were  silent  on  these 
points. 

The  court  says  that  the  privileges  granted  by  these  ordinances  arc 
all  subject  to  repeal  whether  there  is  an  express  provision  to  this 
elTect  or  not.  It  is  fair  to  presume  that  these  ordinances  so  far 
as  they  did  not  contain  provisions  for  their  termination  were  in 
terms  perpetual,  this  being  the  regular  and  general  form  by  which 
rights  to  maintain  wires  in  the  public  streets  of  Massachusetts  are 
granted.  The  most  striking  view  put  forward  in  the  opinion  of 
the  court  is  best  expressed  in  its  own  words :  "A  person  who  walks 
or  drives  through  a  public  street  docs  it  as^ne  of  the  public,  and  not 
in  the  exercise  of  a  private  right  of  way.  The  permanent  construc- 
tions above  referred  to  (conduits,  etc.)  are  permitted  because  they 
are  used  by  the  public  or  a  part  of  the  public,  or  are  held  and  used 
in  private  ownership  for  the  benefit  of  the  public.  The  rights  in  the 
streets  which  are  so  exercised  or  enjoyed  are  not  private  rights  of 
property,  but  are  a  part  of  the  public  rights  which  are  shared  in 
common,  although  used  and  enjoyed  in  different  ways  by  the  differ- 
ent members  of  the  public  who  pass  through  a  street,  or  whose 
property  is  carried  through  it."  Having  held  that  the  electric  com- 
panies maintained  their  wires  and  conduits  in  the  streets  simply  as 
members  of  the  public,  the  court  passes  on  to  the  necessary  conclu- 
sion that  the  public  rights  so  exercised  are  subject  to  the  supreme 
power  of  the  Legislature.  The  electric  companies  acquired  no 
property  rights  in  the  streets  when  they  erected  their  wires  and 
conduits  there  under  the  ordinances,  and  these  wires  and  conduits 
remained  personal  property,  which  the  companies  may  remove  when 
the  streets  are  discontinued.  As  the  electric  companies  acquired  no 
property  in  the  streets,  and  as  they  lost  their  public  rights  in  these 
streets  by  legislative  action,  they  could  not  recover  against  the  ter- 
minal company  which  took  the  streets.  This  case  brings  out  strongly 
the  doctrine  that  the  franchise  to  maintain  wires  in  the  public  streets 
is  terminable  at  the  will  of  the  Legislature,  or  of  municipal  bodies 
to  whom  its  authority  is  delegated,  even  though  these  franchises  are 
granted  in  terms  that  are  on  their  face  unlimited.  In  some  other 
States  the  franchises  granted  by  municipal  bodies  to  public  service 
corporations  to  occupy  the  streets  with  their- structures  are  held  by 
the  courts  to  be  binding  contracts,  when  once  acted  on  or  accepted, 
which  neither  a  municipality  nor  the  Legislature  can  annul.  A 
strong  case  supporting  this  view  is  that  of  People  vs.  O'Brine  et  al., 
Ill,  N.  Y.,  I,  decided  by  the  New  York  Court  of  Appeals  in  1888. 
This  case  involved  the  power  of  the  Legislature  to  revoke  a  fran- 
chise previously  granted  the  Broadway  Surface  Railroad  Company 
to  lay  tracks  and  operate  cars  on  Broadway  between  the  Battery  and 
Fifteenth  Street,  by  New  York  City.  The  railway  company  had 
accepted  its  franchise  with  the  condition  that  a  sum  of  money  be  paid 
annually  to  the  city,  but  these  payments  were  to  continue  while 
the  franchise  was  enjoyed.  An  annual  payment  of  this  sort  seems 
to  differ  little  in  its  nature  from  conditions  often  attached  to  fran- 
chises in  Massachusetts,  as  that  a  street  railway  shall  lay  a  certain 
kind  of  pavement  along  each  side  of  its  tracks,  or  shall  keep  the 
roadway  clear  of  snow.  The  Broadway  company  laid  its  tracks  in 
1885  and  ran  its  cars  over  them  until  the  4th  day  of  May,  1896,  when 
the  Legislature  revoked  its  corporate  charter.  The  action  under 
consideration  was  brought  by  the  Attorney  General  against  the 
receiver  of  the  Broadway  company  and  others  to  secure  a  decree  that 


the  franchise  to  operate  a  railway  on  Broadway  had  been  forfeited 
along  \vith  the  corporate  charter  by  the  Legislative  act,  as  was  its 
plain  intent.  No  limit  as  to  the  time  of  its  duration  was  named  in 
the  grant  of  the  franchise  to  the  Broadway  company,  and  the  court 
held  that  a  binding  contract  for  this  franchise  in  perpetuity  was 
completed  when  the  company  accepted  and  acted  on  the  grant.  The 
court  further  said:  "It  is,  liowcver,  earnestly  contended  for  the 
State  that  such  a  franchise  is  a  mere  license  or  privilege  enjoyable 
during  the  life  of  the  grantee  only,  and  revocable  at  the  will  of  the 
State.  We  believe  this  proposition  to  be  not  only  repugnant  to  justice 
and  reason,  but  contrary  to  the  uniform  course  of  authority  in  this 
country."  After  this  the  court  went  on  to  hold  that  the  Broadway 
company  had  a  property  right  in  its  franchise  to  operate  a  railroad 
on  15roadway  which  right  survived  the  repeal  of  the  corporate 
charter  and  remained  for  the  stockholders  or  creditors  of  the  com- 
pany. l''urlheriiiore,  the  decision  was  that  the  State  had  no  power  to 
revoke  the  franchise  which  had  been  granted  by  the  city.  Much 
of  the  apparent  condicl  between  the  Massachusetts  and  the  New 
^'ork  cases  is  due  to  the  fact  that  the  New  York  court  is  able  to 
find  a  binding  contract  in  one  state  of  facts,  while  the  Massachu- 
setts court  in  a  very  similar  state  of  facts  sees  only  the  exercise  of 
a  privilege  enjoyed  at  the  will  of  the  Legislature.  If  a  Massachu- 
setts franchise  can  be  secured  as  part  of  an  undeniable  contract,  the 
court  will  no  doubt  protect  it  from  legislative  revocation. 


Latest  General   Electric  Combination. 


\'arious  reports  and  rumors  have  been  noted  in  these  columns  as 
lo  the  important  proposed  combination  between  the  General  Electric 
and  Stanley  Electric  Companies.  These  reports  have  been  renewed 
with  great  persistence  during  the  present  week,  and  General  Electric 
stock  has  advanced  several  points  in  Wall  Street  on  the  strength 
of  them.  We  should  not  like  to  assert  that  the  "deal"  has  already 
been  consummated  at  this  writing;  probably  it  has  not;  but  the 
parties  directly  interested  are  naturally  not  inclined  to  say  much 
one  way  or  the  other.  The  subjoined  is  a  fairly  good  synopsis  of 
the  statements  enjoying  circulation  in  the  newspapers,  and  presenting 
the  known  facts  and  plausible  inferences  affecting  the  situation: 

The  Stanley  company  was  practically  controlled  by  the  Roeblings 
until  the  Whitney-Widener-Elkins  syndicate  purchased  it,  that  syn- 
dicate being  already  deeply  interested  in  the  Electric  Storage  Bat- 
tery Company  of  Philadelphia.  They  offered  the  Battery  Company 
to  the  General  Electric  Company  at  a  price  over  $100  per  share. 
On  the  market  the  stock  was  quoted  around  90. 

Soon  after  this  the  Stanley  Electric  Company  was  purchased  by 
those  interested  in  the  Electric  Storage  Battery  Company.  The 
electrical  appliances  required  by  the  New  York  and  Philadelphia 
traction  companies  had  been  furnished  by  the  General  Electric  and 
the  Westinghouse  companies,  and  it  was  suggested  that  the  Stanley 
plant  would  be  enlarged  so  as  to  furnish  all  the  necessary  appliances. 
The  General  Electric  Company  is  said  to  have  intimated  that  it  might 
go  into  the  business  of  making  storage  batteries,  and  certainly  did 
look  up  the  subject. 

Strong  financial  interests  identified  with  the  General  Electric  and 
friendly  to  both  parties  here  stepped  in  and  counselled  peace.  The 
acquisition  of  the  Stanley  by  the  General  Electric  was  suggested, 
negotiations  were  begun,  and  continued  to  what  seemed  a  conclu- 
sion, when  for  some  reason  not  entirely  apparent  they  were  dropped. 
It  is  said  the  Stanley  price  was  much  too  high.  They  were  resumed 
a  short  time  ago  and  are  said  to  have  been  carried  to  a  satisfactory 
conclusion,  the  details  of  which  will  soon  be  announced,  unless 
the  unexpected  should  happen. 

It  has  been  generally  understood  that  the  present  deal  had  to  be 
concluded  by  March  2,  since  the  Brush  fundamental  patent  of  the 
Electric  Storage  Battery  Company  expires  on  March  3.  It  has  been 
claimed  that,  with  this  patent  out  of  the  way  and  certain  other 
patents  circumvented,  storage  batteries  could  be  manufactured  and 
sold  at  less  than  8  cents  a  pound,  while  they  are  now  selling  at  from 
20  to  25  cents  a  pound.  By  a  deal  with  the  General  Electric  Company 
the  Electric  Storage  Battery  Company  on  other  patents  might,  it 
was  argued,  still  preserve  its  strong  position  in  the  field  and  compe- 
tition would  not  be  an  easy  matter.  A  meeting  of  the  Stanley  stock- 
holders has  been  called  to  increase  the  capital  from  $2,000,000  to  $10,- 
000.000,  but  this  increase  will  have  no  effect  on  the  consolidation  now 
on  foot.  If  all  one  hears  is  true  there  might  be  a  general  holding  or 
securities  company,  with  affiliations  even  outside  the  strictly  elec- 
trical field. 
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26,000-Volt   Installation  at  Grenoble,  France. 


By  C.  L.  de  Muralt. 

HJGH-TENSION  plants  are  imiltiiilying  in  luiropc  and  one  of 
the  most  interesting  new  installations  of  this  kind  is  the  plant 
of  the  Societe  Hydro-Electriejue  de  Furc  ct  Morge,  near 
Grenoble,  France,  supplying  electricity  for  power  purposes  to  a 
number  of  factories  situated  in  the  valleys  of  the  two  rivers  Pure 
and  Morge,  from  whicii  the  company  takes  its  name. 

The  water  power  is  taken  from  the  River  Drac,  a  tributary  of  the 
Isere.  It  has  a  fall  of  about  21  ft.  per  mile  and  its  flow  varies  from 
7,000  cub.  ft.  at  low  water  to  42,000  ft.  at  high  water,  but  the  mean 
flow  is  about  11,000  cub.  ft. 

Near  the  Pont  de  la  Rivoire,  about  11  miles  from  Grenoble,  there 
is  a  stone  dam  across  the  river  about  165  yards  long.  From  there 
a  canal  of  about  660  yards  length  brings  the  water  to  a  reservoir 
with  a  total  surface  area  of  about  1,000  square  yards  and  some  4  to  5 
yards  depth.  This  reservoir  is  divided  into  two  compartments. 
The  first  one  is  destined  to  keep  back  the  sand  carried  along  by  the 
water,  and  special  openings  are  provided  in  the  wall  for  periodically 
cleaning  it  and  returning  the  sand  to  the  river.  An  overflow  sep- 
arates the  first  from  the  second  compartment,  which  is  in  direct 
coninumication  with  the  conduit.  The  latter  is  built  in  the  form  of 
a  tube,  130  incites  in  diameter  and  three  miles  long.  The  first  lyi 
miles  of  the  tube  is  made  of  armored  concrete,  while  the  remainder 


whilst  Fig.  3  gives  a  good  idea  of  the  interior  of  the  main  machinery 
room.  The  turbines  were  supplied  by  Neyret-Brenicr,  of  Grenoble. 
They  are  of  the  centripetal  type  with  cylindrical  distribution  and 
they  work  with  15  feet  of  draft  tube. 

They  are  coupled  with  the  alternators  by  means  of'elastic  couplings. 
The  speed  of  the  turbines  is  300  r.p.m.,  and  they  use  something  like 
40  cubic  feet  of  water  per  second  when  working  under  full  load. 

Three  of  the  turbines  have  automatic  regulators  and  are  provided 
with  compensating  valves  in  such  a  manner  that  when  the  regulator 
shuts  off  water  from  the  turbine  it  opens  at  the  same  time  by  a 
corresponding  amount  the  compensating  valve,  thus  keeping  the 
quantity  of  water  used  by  the  turbine  constant,  the  40  cubic  feet 
passing  either  through  the  turbine  proper  or  through  the  opening 
in  the  compensating  valve.  The  flow  of  the  water  in  the  pipes  is 
therefore  very  regular. 

The  three-phase,  alternating-current  generators  coupled  to  these 
turbines  were  furnished  by  Brown,  Boveri  &  Co.,  of  Baden,  Switzer- 
land. Each  of  the  five  alternators  installed  at  present  is  capable  of 
absorbing  continually  the  1,350  hp  furnished  by  the  corresponding 
turbine,  and  of  developing  930  kw  when  working  on  inductive  loads 
with  a  power  factor  equal  to  0.8.  They  are  designed  for  an  e.m.f. 
of  3,000  volts  at  300  r.p.m.  and  for  a  periodicity  of  50  cycles  per 
second.  Transformers  are  used  to  raise  this  tension  to  26,000  volts 
for  distributing  purposes. 

The  station  has  been  arranged  in  such  a  manner  that  one  gen- 
erator forms,  together  with  its  transformer,  a  group  normally  in- 
divisible,  i.    e.,   each   alternator    can   under   normal   conditions    only 


Figs,    i   and  2. — Outside  Views  of  the  Grenoble   Power   House. 


consists  of  a  steel  tube.  The  centra!  station  building  covers  a  total 
area  of  about  1,200  square  yards.  It  is  situated  about  half  a  mile 
below  the  confluence  of  the  Drac  and  of  the  Romanche  and  some  8 
miles  above  Grenoble.  The  main  machinery  room  is  48  yards  long 
and  13  yards  wide  and  amply  lighted  by  a  row  of  large  windows. 
A  crane  of  15  tons  capacity  runs  along  the  whole  length  of  the 
building  in  order  to  facilitate  repairs  and  inspections.  In  the  base- 
ment innnediatcly  below  the  alternators  there  is  a  vaulted  gallery 
containing  the  cables  wliich  connect  the  generators  to  the  switch- 
board. 

Next  to  the  main  room  and  at  a  somewhat  lower  level  is  the 
transformer  room  provided  with  a  system  of  water  pipes  under 
pressure  for  the  artificial  cooling  of  the  oil  baths  of  the  transformers. 
A  small  truck  running  on  rails  in  front  of  the  transformers  allows 
the  easy  handling  of  the  latter  and  their  transportation  to  a  special 
little  repair  shop  placed  at  one  end  of  the  transformer  rooni  and 
provided  with  a  lo-ton  traveling  crane. 

Above  this  on  the  first  floor  is  the  switchbuard  in  the  center,  th.e 
offices  and  store  rooms  to  the  right  and  the  living  rooms  of  the 
station  superintendent  to  the  left.  .\11  the  foundations  of  the 
Iniilding  are  made  of  concrete  and  about  48,000  cubic  feet  of  the 
latter  have  been  used  for  this  purpose. 

The  station  contains  at  present  five  turbo-alternators  of  1,350  lip 
each,  two  turbo-exciters  of  150  hp  each  and  a  small  5-lip  turbine 
destined  to  provide  the  hydraulic  pressure  necessary  for  the  turbine 
regulators.     Figs.   I  and  2  show  outside  views  of  the  power  house. 


work  with  its  own  transformer.  This  arrangement  has  been  chose» 
in  order  to  simplify  as  much  as  possible  the  switchboard  and  all 
the  connections,  which  is  a  very  important  point  for  any  central 
station  using  high-tension  currents.  Besides,  as  there  is  always  one 
entire  group  in  reserve  in  this  station,  there  is  in  this  case  no  dis- 
advantage connected  with  the  arrangement  just  described. 

The  alternators  are  of  the  type  with  fixed  armature  and  revolving 
interior  field,  the  latter  containing  20  poles,  corresponding  to  50  cycles 
for  300  r.p.m.  The  current  for  their  excitation  is  furnished  at  no 
volts  by  separate  exciters.  The  armature  is  carried  by  means  of 
two  feet  on  a  cast-iron  bedplate,  which  extends  on  both  sides  into 
the  two  main  bearings.  The  high-tension  winding  is  placed  in  com- 
pletely closed  tunnels  punched  into  the  armature  core,  and  insulated 
from  the  iron  by  means  of  seamless  micanite  tubes  which  are  tested 
before  use  under  double  the  normal  pressure. 

Each  generator  has  an  output  of  223  amperes  per  phase  for 
cos  0  =:  0.8  and  180  amperes  for  cos  0  =  i.  The  interior  diameter 
of  the  armature  is  about  88  inches,  the  external  diameter  of  the 
generator  being  alxnit  135  inches.  Each  machine  weighs  about 
30  tons. 

Each  of  the  two  separate  exciters  is  coupled  to  a  150-hp  turbine 
and  has  an  output  of  100  kw.  Each  one  can  supply  besides  the 
energy  necessary  for  the  simultaneous  excitation  of  the  five  alter- 
nators, all  the  energy  needed  for  lighting  the  whole  building  and  the 
switchboard.     The  other  exciter  is  always  kept  in  reserve. 

These   machines    have    four   poles   and    a    drum-wound    armature- 
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witli  inacliiiu'-wouml  cuils  placed  in  open  slots.  At  500  r.p.in.  the 
tiorninl  oulpnt  of  unc  niacliinc  is  870  amperes  at  115  volts. 

Eacli  iraiibfuriner  is  made  up  of  three  columns  of  sheet  iron 
connected  at  bottom  and  top  by  two  cross  pieces.  Each  column 
is  fitted  with  a  scries  of  hiRh-tension  and  low-tension  spools  of 
cylindrical  shape  separated  from  one  another  by  means  of  a  vertical 
insulating  cylinder.  There  arc  six  high-tension  and  16  low-tension 
spools,  which  subdivision  of  the  windings  has  been  chosen  in  order 
to  facilitate  repairs. 

The  whole  transformer  as  described  above  is  completely  im- 
mersed in  an  oil  bath  formed  of  an  elliptical  iron  tank,  75  x  30 
inches  filled  with  oil.  The  principal  object  of  this  oil  bath  is  to 
ensure  a  more  perfect  cooling  than  would  be  the  case  with  ordinary 
air-cooled  transformers.  In  order  to  heighten  the  effect  and  to 
make  the  cooling  still  more  cflicicnt,  a  spiral  water  pipe  is  placed 
in  the  upper  part  of  the  tank  and  water  is  continually  allowed  to 
flow   throuRh  this   for  cooling  purposes.     Tlic   Ir.insfmriuTs   arc  of 


The  switchboard  i.s  divided  into  three  principal  parts,  as  follow.s; 

(a)  The  first  one,  which  carries  all  the  measuring  instruments 
and  from  where  all  the  dilTerent  switching  operations  arc  cfTcclcd, 
constitutes  the  switchboard  jiroper.  Tiiis  part  is  mounted  on  a 
balcony  on  one  of  the  long  sides  of  the  machinery  hall,  and  as  it  is 
accessible  to  everybody  it  only  contains  such  parts  as  carry  low- 
tension  current. 

(b)  The  sec(jn(|  i)arl,  containing  tiic  3,000-volt  switches  and 
fuses,  as  well  as  the  measuring  transformers,  is  situated  immediateh 
below  the  first  one  between  the  floor  and  the  balcony.  Thus  it  was 
jiossiblc  to  chose  an  arrangement  by  which  the  switches  can  be  oper- 
ated by  means  of  chain  gear  from  the  switchboard  a. 

(c)  The  third  part  is  situated  behind  the  switchboard  a  and  on  a 
floor  on  the  same  height  with  the  balcony.  This  part  contains  the 
.'6,ooo-*olt  switches  and  fuses,  and.  geruTally  speaking,  all  the  ap- 
paratus carrying  the  voltage  of  the  transmission  line. 

The  main  switrlilinnrd,  a.  is  comfiosed  of  11  panels,  each  of  which 


Fig.  3. — View  of  Interior  of  Main  Generator  Room,   Grexoble. 


1,150  kv-amp  capacity  each  and  their  total  height  is  about  8  ft.  4  in. 
The  weight  of  one  transformer  including  oil  is  about  9  tons. 

These  transformers  have  been  so  arranged  that  by  a  simple 
change  of  connection,  which  can  be  effected  at  the  switchboard,  the 
ratio  of  transformation  can  be  made  to  be  at  will  either  3000/15000 
or  3000/26000  volts.  For  this  purpose  they  are  provided  with 
three  low-tension  and  six  high-tension  terminals.  The  primaries 
are  always  connected  in  triangle ;  the  secondaries  are  connected  in 
triangle  for  15,000  volts  or  in  star  for  26,000  volts  between  line 
wires.  Fig.  4  shows  one  of  the  transformers  with  its  oil  tank. 
Fig-  5  gives  a  view  of  the  interior  of  the  transformer  house. 

One  of  the  most  delicate  points  of  a  high-tension  central  station 
lies  in  the  difficulty  of  assuring  an  absolutely  continuous  service 
and  at  the  same  time  perfect  safety  to  the  persons  engaged  in 
the  station  service.  This  naturally  depends  greatly  on  the  kind 
of  insulation  used,  but  more  perhaps  on  the  general  arrangement 
adopted  for  the  different  connections  and  switching  apparatus. 
Brown,  Boveri  &  Co.  have  long  been  known  in  Europe  for  their 
experience  with  high-tension  work,  and  the  way  they  have  solved 
this  problem  in  the  present  case  is  extremely  interesting,  as  can  be 
seen  from  the  following  description  of  the  switchboard. 


is  set  apart  for  the  instruments  belonging  to  either  an  alternator,  an 
exciter  or  an  outgoing  feeder ;  each  panel  is,  therefore,  provided 
with  all  the  necessary  ammeters,  voltmeters,  phase  indicators  and 
switches.  Besides  this,  a  central  panel  contains  a  totalizing  volt- 
meter and  a  handle  by  which  all  the  field  rheostats  can  be  operated 
simultaneously  when  coupled  together,  whilst  each  one  of  them 
can  naturally  also  be  operated  singly  by  means  of  the  handle  placed 
on  its  own  panel. 

Each  alternator  panel  contains  a  field  switch.  In  addition,  each 
of  the  two  exciter  panels  contains  one  single-pole  switch  and  one 
automatic  minimum-current  circuit-breaker  destined  to  work  when 
one  exciter  is  substituted  for  the  other  one,  thus  avoiding  a  heavy 
breaking  current  if  one  of  the  exciters  were  to  be  cut  out  toi  early. 

The  board  consists  of  an  iron  framework  carrying  all  the  con- 
nections and  the  rheostats  for  alternators  and  exciters  and  c  nered 
on  its  front  side  with  slabs  of  white  marble. 

The  3,000-volt  sW'itchboard.  b.  carries  the  six-break  main  oil 
switches,  the  main  fuses  enclosed  in  removable  porcelain  tubes,  and 
the  current  and  tension  transformers.  This  part  also  consists  of 
an  iron  framework,  which,  however,  is  covered  on  all  sides  by 
wire  netting  in  order  to  prevent  any  involuntary  contact  with  parts 
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carrying  dangerous  currents.    As  these  nettings  arc  made  removable, 
all  the  apparatus  is  easily  accessible  for  inspection  and  repairs. 

The  third  part  of  the  switchboard,  c,  is  composed  of  nine  panels, 
each  corresponding  either  to  a  transformer  or  an  outgoing  feeder. 
This  part  contains  the  26,000-volt  fuses,  separated  each  one  from 
its  neighbor  by  means  of  marble  slabs  in  order  to  prevent  a  short 
circuit  in  case  of  breaking  of  one  of  the  porcelain  tubes  and  jumping 
of  the   arc  formed  by  the   blowing  of  the   fuse.     The  26,000-volt 


FIG.   4. — TRANSFORMER  CORES   AND    OIL   TANK. 

switches,  also  placed  on  this  part  of  the  board,  are  of  the  single- 
pole  horn  type.  They  are  operated  in  groups  of  three,  but  are  sup- 
posed to  be  used  only  after  the  main  switch  of  the  corresponding 
alternator  has  already  been  opened,  i.  e.,  under  tension  only,  the 
current  corresponding  to  the  no-load  current  of  the  transformer,  and 
therefore  being  negligible  in  quantity.  The  feeder  panels  contain 
also  three  measuring  transformers  for  the  three  ammeters. 

The  totalizing  panel  contains,  besides  the  measuring  transformer 
for  the  totalizing  voltmeter,  an  earth  indicator  by  means  of  which 
the  insulation  of  the  transmission  line  can  be  ascertained  at  any 
moment,  and  in  case  of  accident  the  line  found  which  is  groundeil. 
Fig.  3  shows  a  front  view  of  the  switchboard.  Figs.  6  and  7  show 
some  of  the  details  of  its  construction. 

Excepting  the  connections  between  exciters  and  switchboards  (87" 
amperes)  and  the  26,000-volt  bus-bars  (125  amperes),  which  are 
made  of  bare  copper,  all  the  connections  between  generators  an'd 
switchboard,  between  switchboard  and  transformers,  between  tran-^ 
formers  and  26,000-volt  apparatus  and  from  there  to  the  outgoint; 
lines,  are  made  of  cables  with  specially  high  insulation.  They  arr 
supported  in  the  galleries  left  in  the  basement  by  means  of  special 
insulators  fixed  to  iron  framework.  The  arrangement  is  such  that 
inspection  of  all  parts  is  easy  and  can  take  place  without  any  danger 
at  any  moment. 

Six  holes  are  left  in  the  wall  of  tiie  building  and  fitted  with  earthen- 
ware tubes  of  a  large  diameter,  erected  with  an  inclination  towards 
the  outside.  Concentric  with  these  tubes  are  glass  tubes  of  smaller 
diameter  carried  by  the  outgoing  insulated  wire  itself  and  intended 
especially  to  prevent  deterioration  of  the  insulation  at  this  exposed 
point. 

Before  leaving  the  building  each  line  passes  a  lightning  arrester 
which  is  of  the  single-pole  horn  type  in  connection  witlii  a  water 
resistance  and  a  fuse.  As  these  lightning  arresters  are  designed  to 
work  at  26,000  volts,  the  distance  between  the  two  horrts  is  fixed 
at  about  10  inches  and  the  three  arresters  are  so  connected  together 
that  the  current  following  an  atmospheric  discharge  will^  have  to 
traverse  two  such  air  gaps  on  its  way  from  one  line  to  the  other 
besides  encountering  earth  between  the  two  gaps. 

As  a  supplementary  means  of  safety,  auxiliary  lightning  arresters 
of  the   W'urts  tyju'  arc   placed   between   each   transformer  and   gen- 


erator on  the  3,000-volt  circuit  in  order  to  protect  more  efficiently 
the  alternators  in  case  of  an  accident  happening  to  the  main  light- 
ning arresters. 

A  very  complete  set  of  tests  has  been  made  on  these  machines, 
first  in  the  shops  of  Brown,  Boveri  &  Co.,  and  once  more  after  their 
erection.  We  give  below  the  figures  obtained  during  the  official  tests 
made  at  the  central  station  by  the  engineers  of  the  Fure  et  Morge 
Company : 

(i)  Alternators  of  1,350  hp  each,  3,000  volts,  300  r.p.m.,  50  cycles 
per  second. 

Efficiency  at  full  load  (cos  0  =  i    )    180  amp 94.5% 

"  "     "      "      (cos  0  =  0.8)  223  amp 93-8% 

"  "half    "      (cos  0  =  0.8)   113  amp ...     90.8% 

The  temperature  rise  after  a  continuous  run  of  6  hours  at  full  load 
was  found  to  be  only  35°  C. 

The  difference  in  potential  between  no  load  and  full  load  for  power 
factors  varying  between  i  and  0.7  was  found  to  be : 

For  cos  0==i    4-7% 

For  cos  0  —  0.8 13    % 

For  cos  fi  =■  0.7 15    % 

The  insulation  was  tested  by  applying  6,000  volts  alternating  current 
during  10  minutes  between  the  windings  and  the  frame. 

Finally,  the  total  load  was  suddenly  taken  ofif  of  an  alternator  run- 
ning at  full  load,  which  caused  the  turbines  to  run  away.  Thus  a 
speed  of  515  r.p.m.  was  obtained  and  maintained  for  some  time 
without  causing  any  trouble  whatever. 

(2)   Three-phase  transformers,  three  columns  in  an  oil  bath  with 


FIG.    5. — INTERIOR    OF   TRANSFORMER    HOUSE. 

artificial   cooling  by   running  water,   1,150  kv-amp   each,  3000/26000 
volts. 

Efficiency  at  full  load,  925  kw   (cos  0  =  0.8) 97-8% 

"  "half    "       473  kw   (coj  0  =  0.8) 97    % 

"    14      "       236  kw   (cos  0  =  0.8) 95    % 

From  the  curves  taken  during  the  tests  at  full  load  it  was  found 
that  in  order  to  keep  the  temperature  of  the  oil  bath  at  about  44°  C. 
above  that  of  the  surrounding  air,-  a  quantity  of  6  gallons  of  water 
per  minute  was  sufficient,  if  the  temperature  of  this  water  was  about 
5°  C.  at  the  entrance  and  15°  C.  at  the  exit. 

The  same  curves  also  showed  that  the  transformers  could  work 
continuously  during  45  hours  without  any  cooling  water  at  all, 
without  any  danger  of  an  excessive  rise  in  temperature,  provided 
the  temperature  of  the  oil  bath  was  not  more  than  about  12°  C.  at 
the  start. 
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The  tlilfriciici-  ill  imtt-iitMl  l)c-t\M-cii  lui-luad  :iii<l  full  load  was 
I'outtd  tu  lie : 

For  cos  fi  =■  I    1 .0% 

For  cos  0  =  0.8 4.570 

The  iiisiihiiioti  of  the  truns formers  was  tested  by  applying  a  pres- 
sure of  (lo.ixx)  volts  alternating  current  between  the  high-tension 
windiiiKs  and  the  frame  and  also  between  liigh  and  low  tension 
wimlings. 

(3)   Fxciter.s.     too  kw,  115  volts. 

Ivflicieni y  at  full  load    92% 

"half    "       897" 

The  greater  part  of  the  energy  produced  by  the  generators  is 
used  in  the  Uepartement  Isere  in  the  industrial  region  northeast  of 
Grenoble,  in  the  valleys  of  the  I"'iire  and  the  Morgc,  the  principal 
centers  being  Moirans,  Voiron,  Rives,   Charavines,   Fures-Tulliiis. 

Moirans  is  abimt  22  miles  from  the  central  station,  Voiron  about  4 
miles  further  in  the  valley  of  the  Morge,  Rives  about  5  miles  west 
of  Moirans  in  the  center  of  the  valley  of  the  l'"ure  about  half  way  be- 
tween Charavines  and  Tullins. 

The  problem  was,  llu-rcfiire.  to  transmit  about  3,500  kw  to  Moirans, 


arc  placed  about  170  yards  from  one  anotlier.  The  two  lines  thus  go 
together  up  to  Moirans,  where  they  separate  and  where  the  line 
of  the  I'ure  et  Morge  Society  splits  up  and  is  carried  from  there  on 
wooden  impregnated  poles. 

(JIass  insulators  of  the  I'rovo  type  are  used  and  were  furnished 
by  the  Ilcmingray  Company,  of  Muiicie,  Ind.  According  to  the 
general  European  custom,  they  are  mounted  on  iron  pins  of  what  is 
usually  c.illed  swan  neck  shape.  The  insulators  have  triple  petticoats, 
and  each  insulator  was  tested  before  erection  with  a  pressure  of  three 
times  normal  line  voltage. 

The  fact  of  having  the  lines  of  two  difTercnt  companies  on  the 
same  poles  created  the  desire  to  be  able  to  connect  the  two  lines  in 
such  a  way  as  to  make  use  of  one  company's  lines  for  the  total  load 
in  case  of  an  accident  happening  to  the  other  line.  Special  coupling 
stations  have  been  erected  for  this  purpose  at  three  different  pointS, 
where  a  special  set  of  switches  allows  of  any  desired  connection 
being  made. 

According  to  the  size  of  the  customer's  motors,  a  simple  transfor- 
mation from  26,000  volts  down  to  1,000  volts,  or  a  double  transfor- 
mation from  there  down  to  120  volts  is  used.  The  number  of  trans- 
I'lirmiiin  stations   has  been  reduced  as   much   as  possible,  and  there 


Fig.  6. — View  .\t  Re.\r  of  Switchbo.vrd.   Showing  the  High-Tensiox  Sectio.v  df  Bo.^rd. 


about  1,300  kw  from  there  to  Voiron  and  about  1,600  kv,  to  Rives  for 
further  distribution  in  the  valley  of  the  Fure. 

Twenty-six  thousand  volts  was  adopted  for  the  transmission  line, 
permitting  of  the  use  of  six  copper  wires,  each  of  7  mm  diameter, 
from  the  central  station  to  Moirans.  and  three  similar  wires  from 
there  on  in  each  of  the  two  directions  mentioned  above.  The  six 
wires  of  the  line  from  the  power  house  to  Moirans  could  readily 
be  carried  on  ordinary  wooden  poles,  but  it  so  happens  that  this 
line  is  exactly  parallel  to  the  line  of  the  Societe  Grenobloise  de 
Force  et  de  Lumiere,  which  company  also  uses  the  Drac  for  power 
purposes,  and  the  two  companies,  therefore,  agreed  to  use  common 
supports  for  their  line  wires.  They  chose  poles  of  iron  framework 
carrying  at  their  upper  end  about  10  yards  from  the  ground  three 
wooden  cross  arms,  the  six  insulators  of  one  company  being  fastened 
to  one  side,  and  those  of  the  other  to  the  other  side  of  these  cross 
arms.  These  poles  are  placed  at  about  70  yards  apart,  and  at 
the  place  where  the  line  spans  the  Drac  two  specially  strong  poles 


are  only  three  types  of  transformers  in  use  in  order  to  be  able  to 
keep  a  complete  set  of  reserves  for  cases  of  emergency.  There  are 
II  stations  with  transformers  of  500,  300  or  150  kw.  The  two  larger 
types  are  designed  for  artificial  water  cooling,  and  are  of  the  same 
type  as  the  transformers  in  the  central  station.  The  150-kw  trans- 
formers are  of  the  ordinary  type  in  an  oil  bath. 

The  transformer  houses  are  of  masonry  work  and  special  windows 
are  provided  for  getting  at  the  primary  and  secondary  fuses  used  in 
connection  with  these  transformers.  Lightning  arresters  are  also 
provided  for  the  incoming  and  outgoing  lines,  the  high-tension  ar- 
resters being  of  the  horn  type  and  placed  outside  on  the  poles, 
the  low-tension  arresters  of  the  Wurts  type  being  placed  inside 
the  sub-stations.  In  addition  to  this,  each  station  is  fitted  with  a 
26,000-volt  main  switch,  permitting  of  cutting  ofT  current  from  the 
transformer  in  case  of  inspection  or  repairs. 

Besides  these  primary  transformer  stations,  secondary  transformers 
are  used  for  those  motors  employing  low-tension  currents.     These 
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transformers  are  of  the  ordinary  oil  type  in  sizes  of  100,  50  or  30  kw, 
and  are  usually  placed  on  the  customer's  premises  somewhere  near 
the  motor  they  are  intended  to  serve.  They  are  usually  fitted  with 
a  set  of  primary  and  secondary  fuses  only  without  any  lightning 
arresters. 

All  of  the  energy  is  used  for  power  purposes  and  the  company  has 
not  gone  in  for  lighting  work  at  all,  as  most  of  the  towns  traversed 
by  its  line  have  lighting  plants  of  their  own.  The  power  is  used  for 
a  great  variety  of  purposes,  the  principal  use  being  for  the  driving 
of  paper  mills,  silk  spinning  and  weaving  mills,  cotton  and  linen 
spinning  and  weaving  mills,  flour  mills,  mechanical  work  shops,  oil 
mills,  straw  hat  factories,  iron  and  steel  works,  etc.  Most  of  these 
need  a  very  constant  speed  for  driving  their  machinery,  although 
they  are  often  subject  to  great  and  sudden  changes  in  load.  The  asyn- 
chronous motors  thus  presented  a  great  advantage  besides  being 
capable  of  being  handled  by  men  not  particularly  trained  for  this  class 
of  work.  The  greater  number  of  these  motors  are  used  for  driving 
shafting  by  means  of  belts  which  were  formerly  driven  by  steam 
engines.    The  sizes  of  these  motors  vary  between  i  hp  and  120  hp. 

It  is  interesting  to  note  the  conditions  imposed  by  the  Fure  et 
Morge  Society  on  its  customers : 

(a)  All  motors  above  5  hp  must  have  a  wound  rotor  and  be  pro- 
vided with  a  special  starting  rheostat. 

(b)  These  motors  shall  not  use  more  than  normal  full  load  cur- 
rent when  starting. 

(c)  The  power  factor  of  these  motors  must  be  at  least  0.85. 

The  power  is  rented  at  the  secondary  terminals  of  the  transformers 
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FIG.    7. — A   SECTION  OF  THE   SWITCHBOARD. 

in  electric  hp  of  736  watts.  The  main  object  of  the  installation  was 
from  the  beginning  the  providing  of  cheap  power  to  the  dififerent 
industries  of  the  region,  and  a  special  contract  was  therefore  entered 
upon  by  the  syndicated  manufacturers  of  the  district  by  which  the 
Fure  et  Morge  Society  hands  over  its  complete  installation  at  the  end 
of  30  years  to  the  customers  having  signed  a  power  contract  for 
this  period.  Thus  the  company  can  count  on  a  fixed  yearly  income 
and  the  prices  for  the  power  could  be  adjusted  as  follows: 

150  francs  per  hp  per  year  for  use  during  24  hours  per  day. 

125  francs  per  hp  per  year  for  use  during  12  hours  per  day. 

As  the  cost  of  the  hp  per  year  furnished  by  steam  engines  had 
hitherto  been  from  200  to  400  francs,  it  is  easily  seen  that  this  tariff 
meant  a  great  reduction  of  manufacturing  costs,  and  it  will  certainly 
go  far  towards  developing  further  the  industry  of  the  region. 

The  installation  was  put  into  regular  service  March  i,  1902,  and 
since  then  has  been  running  continuously  without  incident.  This 
power  transmission  shows  the  great  development  which  this  art  has 
of  late  undergone  in  Europe,  and  though  higher  voltages  have  been 
successfully  employed  in  the  western  part  of  the  United  States,  yet  the 
voltage  used  by  the  Fure  et  Morge  Society  is  the  highest  used  so  far 
in  Europe. 


JUST  a  year  ago  the  American  Institute  of  Electrical  Engineers 
celebrated  Mr.  Marconi's  great  achievement  in  "jumping"  the 
letter  "S"  across  the  Atlantic  by  giving  him  a,  dinner  at  the 
Waldorf-Astoria  that  will  long  be  remembered  by  all  who  were  there. 
In  the  interval  Mr.  Marconi,  with  w^onted  patience  and  persistence, 
has  been  teaching  the  ether  how  to  spell  all  the  other  letters  in 
the  alphabet,  and  has,  like  his  great  Italian  forerunners,  Cssar  and 
Columbus,  now  taken  out  a  fee  simple  to  the  biggest  space  open  to 
the  conquest  of  his  genius.  After  threading  the  ether  with  thought, 
and  performing  before  all  the  crowned  heads  of  Europe,  Mr. 
Marconi  has  reached  New  York,  and  last  week  did  equal  honor  to 
a  number  of  its  residents  by  dining  with  them  at  the  Metropolitan 
Club,  on  the  invitation  of  the  directors  of  the  Marconi  Wireless 
Telegraph  Company.  For  those  who  thus  heard  in  plain  and  direct 
description  from  the  lips  of  the  brilliant  young  inventor  last  Saturday 
night,  the  story  of  his  recent  immortal  achievements,  it  will  indeed 
be  an  ever  memorable  evening.  The  party  was  not  particularly 
large— some  fifty  strong— but  the  hosts  had  brought  together  a 
body  of  men  well  known  and  representative  in  all  their  respective 
fields  of  endeavor  and  success,  including  Sir  Percy  Sanderson, 
British  Consul;  Signer  Branchi,  Italian  Consul-General ;  Dr.  M.  I. 
Pupin  and  Dr.  F.  B.  Crocker,  from  Columbia  University;  bankers 
and  financiers  like  D.  O.  Mills,  Spencer  Trask,  J.  J.  McCook,  E.  R. 
Morse,  C.  S.  Sedgwick,  G.  R.  Sheldon,  R.  Goodbody;  George  G. 
Ward,  vice-president  of  the  Commercial  Cable  Company;  C.  A. 
Coffin,  Gen.  Eugene  Griffin  and  E.  W.  Rice,  of  the  General  Electric 
Company;  legal  lights  like  Eugene  Lewis,  John  Bottomley,  F.  H. 
Betts;  prominent  journalists  like  C.  R.  Miller,  Chester  R.  Lord; 
S.  S.  McClure,  H.  H.  McClure,  Lt.-Comr.  J.  D.  J.  Kelley,  Ralph 
Pulitzer.  Are  was  represented  by  men  like  A.  F.  Jaccaci  and  Dr.  F. 
B.  Herzog,  of  the  National  Arts  Club;  commerce  by  Gustav  H. 
Schwab;  the  church  by  Rev.  Dr.  Burrell ;  wireless  telegraph  interests 
and  stafif  by  W.  W.  Bradfield,  W.  R.  Betts,  J.  D.  Oppe  and  W.  H. 
Bentley.  The  electrical  press  was  represented  by  S.  H.  Goddard  and 
by  T.  C.  Martin,  of  Electrical  World  and  Engineer.  One  of  the 
j oiliest  and  most  democratic  of  the  party  was  that  active  member  of 
the  British  nobility,  the  versatile  Duke  of  Newcastle.  The  decora- 
tions of  the  rooms  and  the  big  oval  table  were  most  profuse  and  in 
admirable  taste,  due  in  no  small  measure  to  the  arrangement  of  Mr. 
Eugene  Lewis ;  American  and  Italian  flags  being  blended  everywhere 
as  well  as  on  the  beautiful  menu.  It  is  a  rather  curious  and  amusing 
fact,  indicative  of  the  wide  range  of  interest  in  what  is  going  for- 
ward in  this  work  on  the  very  edge  of  the  intangible  and  impalpable, 
that  the  portrait  used  of  Mr.  Marconi  on  the  menu,  as  most  faithful, 
was  reproduced  from  a  Christian  Science  publication.  It  showed 
him,  however,  with  a  trim  mustache,  whereas  his  face  on  Saturday 
was  entirely  without  beard,  bringing  out  its  fine  lines,  but  empha- 
sizing its  youthfulness  in  a  very  marked  manner.  It  should  be  noted 
that  the  ice  cream  favors  consisted  of  chocolate  confections  shaped 
like  the  later  four-square  quadrangle  of  Marconi  towers — highly 
suggestive  of  the  oil  and  gas  wells  from  which  other  wealth  has 
been  tapped. 

Attorney  General  Griggs,  who  is  connected  with  the  company,  acted 
as  toastmaster,  and  immediately  played  a  strong  hand  of  royalties 
in  proposing  the  health  of  the  three  sovereigns  who  had  helped 
Mr.  Marconi  in  his  work — President  Roosevelt,  the  King  of  Eng- 
land and  the  King  of  Italy.  He  mentioned  naively  the  fact  that 
when  a  boy  he  had  learned  the  Seven  Wonders  of  the  World,  but 
that  having  forgotten  them  he  found  excellent  substitutes  in  modern 
scientific  discovery,  and  especially  in  the  great  results  attained  by 
their  guest  of  honor.  This  neat  and  happy  introduction  brought  Mr. 
Marconi  to  his  feet  to  describe  with  wonted  modesty  and  forceful 
effect  what  he  had  been  doing  of  late.  Unfortunately,  though  with 
due  regard  to  club  proprieties,  what  happens  at  the  Metropolitan  is 
done  "under  the  rose,"  so  that  a  passing  summary  must  suffice  of 
this  address  and  of  the  oratory  in  general.  He  said  in  effect:  "The 
difference  between  the  w^ork  of  starting  the  cable  system  and  that 
we  have  to  do  in  wireless  telegraphy  is  very  great.  One-half  of  the 
machine  in  the  wireless  system  is  on  this  side  of  the  .\tlantic  and 
the  other  half  on  the  other  side.  During  much  of  the  time  we  have 
not  been  able  to  communicate  by  cable  messages  from  our  stations. 
We  cannot  send  all  our  instructions  from  one  station  to  the  other  by 
cable.  I  do  not  say  anything  about  the  cable  company,  but  the  land 
wires  over  which  our  messages  would  have  to  go  run  through  vil- 
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lagcs  where  tlicy  lia\c  u  myslerioiiN  way  »>(  letting  out  one'!,  secret* 
very  readily." 

lie  saiil  that  he  had  been  invited  to  dinners  live  years  agii  for 
sending  inrssageii  over  a  distance  of  Iwu  miles,  and  intimated  (|uictly 
his  hope  111  earning  a  few  more  by  improving  on  his  present  Atlantic 
record.  In  passing,  Mr.  Marconi  took  occasion  to  thank  the  Ameri- 
can daily  press  for  its  cordiality  towards  him  and  the  ready  promi- 
nence it  had  given  his  work,  lie  went  so  far  as  to  contrast  a  liltic 
bitterly,  the  difference  in  the  tone  of  the  technical  "presses"  in  ling- 
land  and  America,  and  said  it  seemed  to  him  that  in  England  they 
were  needlessly  hostile  and  biassed  toward  what  was,  after  all,  irre- 
spective of  vested  interests,  of  benefit  to  mankind  in  increasing  the 
means  of  intcrcommimication.  In  laying  special  stress  upon  the 
fairness  and  good  will  of  technical  journals  in  America,  Mr.  Marconi 
was  good  enough   to  mention  by  name  the  editorial  staff  of  liLiic- 
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"The  letter  'S'  is  a  very  important  letter,"  he  remarked,  inci- 
dentally. "1  don't  know  but  some  of  the  cable  companies  took  it  as 
a  signal  to  sell." 

lie  then  spoke  of  the  use  of  his  system  by  the  British  Admiralty, 
which  now  has  si.xty  warships  equipped  with  it,  capable  of  communi- 
cating to  distances  varying  between  75  and  150  miles.  "My  experi- 
ments at  Cape  Cod  and  their  results,"  he  continued,  "justify  me  in 
saying  that  the  fact  is  assured  that  messages  at  a  high  rate  of  speed 
and  with  absolute  accuracy  can  be  sent  across  the  Atlantic  with 
no  tangible  connecting  medium  except  the  ether.  The  fact  that  sta- 
tions can  be  placed  on  each  side  of  the  Atlantic  at  very  slight  cost 
is  greatly  in  our  favor.  We  arc  under  contract  with  the  Canadian 
government  to  send  messages  from  Canada  to  England  at  an  expense 
not  to  exceed  10  cents  a  word.  I  do  not  see  why  that  rate  should 
not  be  a  rcnninerative  one  to  the  company." 

He  said  that  they  will  be  able  to  send  messages  at  greater  speed 
than  messages  can  be  carried  by  cable,  and  that  wireless  telegraphy 
does  not  carry  any  limitation  as  to  speed  or  even  as  to  distance, 
because  virtually  as  the  length  increased  all  you  had  to  do  was  to 
impress  a  little  more  energy  on  the  ether. 

Mr.  Marconi  noted  as  a  happy  and  significant  thing  that  the 
President's  message,  sent  from  the  South  Wellfleet  station  at  Cape 
Cod  to  King  Edward  was  the  very  first  over  the  new  Anglo-American 
ether  circuit,  and  went  through  without  a  stammer.  Here  w-as 
"Roosevelt  luck"  again,  but  it  might  well  be  expected  that  a  message 
from  such  a  source  would  jump  the  Atlantic  by  its  own  inherent 
energy.    In  wireless  telegraphy  it  is  "strenuous"  that  gets  there. 

Needless  to  say,  the  welcome  to  Mr.  Marconi  was  heartiness 
itself:  and  the  quiet,  cheery  amusement  with  which  Cable  Manager 
Ward  took  the  jabs  and  dabs  at  the  tyranny  of  the  cable  kings  was 
in  itself  a  creditable  sign  that  he  believed  in  friendliness  toward 
the  new  thing,  which  some  day  may  help  constitute  a  new  "combina- 
tion fixture"  in  the  domain  of  electrical  application.  Just  at  this 
juncture  Mr.  Edison  came  in  from  the  annual  dinner  of  the  Auto- 
mobile Club  of  America,  a  fact  which  in  itself  testifies  to  the  mental 
and  physical  alertness  of  the  veteran.  Mr.  Tesla  has  often  said 
to  his  friends  that  he  didn't  think  an  inventor  could  do  much  for 
his  art  that  was  new,  after  the  age  of  two  score  or  thereabouts ;  and 
it  is  true  that  electricity  calls  all  the  time  for  new  men.  A  young 
lady  in  New  York  society  was  being  urged  recently  by  her  father 
to  marry  a  well  known  public  man  of  fifty.  She  replied  that  she 
appreciated  the  honor,  but  she  would  much  prefer  two  at  twenty-five. 
Electricity  is  somewhat  in  the  same  attitude  toward  those  who  woo 
her.  But  those  who  were  at  the  dinner  last  Saturday  and  saw  the 
"grand  old  man's"  alacrity^  good  humor  and  keen  enjoyment  of  it 
all,  must  have  felt  he  was  still  in  the  twenty-five  class,  even  if  he 
could  not  find  a  solitary  word  of  acknow-ledgement  to  the  toast  in 
his  honor. 

Governor  Griggs  then  invited  Dr.  Pupin  to  tell  Mr.  Marconi 
how  he  did  it  all,  and  if  Mr.  M.  is  still  uninstructed  it  is  not  the  good 
Doctor's  fault.  After  Dr.  Pupin  got  through  no  one  believed  the 
theory  he  advanced  that  a  man's  ability  as  an  inventor  is  inversely 
proportional  to  his  gift  of  eloquence.  No  one  in  this  country  has 
a  better  right  to  discourse  on  the  subtle  and  esoteric  ideas  underlying 
etheric  phenomena,  and  it  was  brilliantly,  magnificently  done.  Every- 
body felt,  indeed,  that  they  were  taking  a  four-year  post-graduate 
course  in  the  lower  mathematics  of  the  higher  physics.  The  best 
part  of  it  all  was  the  analogy  drawn  by  Dr.  Pupin  between  physio- 
logical or  psychological  nerve  conditions  and  those  embodied  in 
both  submarine  cables  and  wireless  systems.  It  was  a  charming  pre- 
sentation of  the  scheme  of  Providence,  and  Dr.  Burrell  gathered 
in  copious  ideas   for  subsequent   Sundays.     One   was   reminded,  in- 


deed, of  the  story  told  of  Lord  I'alnicrston  when  at  a  reception  he 
was  buttonholed  and  cornered  by  Sir  Charles  Whealstone  with  a 
very  long  accuiinl  of  the  way  in  which  the  telegraph  worked.  The 
genial  prime  minister  hud  other  duties,  and  seeing  the  head  of  the 
English  church  advancing  he  exclaimed:  "Why,  here  is  the  Arch- 
bishop of  Canterbury.  Just  tell  all  that  to  him.  He  will  be  delighted 
to  work  it  into  his  next  pastoral" ;  and  with  that  he  lied.  They 
say  that  Dr.  I'upin  is  so  busy  over  the  great  inventions  that  are 
adding  such  lustre  to  his  own  name  that  he  docs  not  have  time  to 
prepare  any  lectures  for  his  classes  in  Columbia.  This  must  be 
seriously  doubted  by  those  at  the  Marconi  dinner,  for  he  certainly  was 
ready  for  every  scheduled  hour  of  the  current  week  at  the  Uni- 
versity. Incidentally  it  was  a  pleasant  comment  on  the  catholicity 
of  American  life  to  see  Pupin  and  Marconi  side  by  side,  these  two 
fine  modern  spirits  from  far-away  antique  corners  in  Southern 
Inirope,  and  to  recall  the  splendid  warmth  of  the  reception  that  has 
been  given  them  and  their  inventions  on  American  soil.  Equally 
gratifying  was  it  to  hear  from  Dr.  I'upin,  the  whole-souled  praise 
anil  dei'eiice  of  Marconi — by  one  who  has  the  fullest  right  to  ex- 
press a  weighty  opinion.  Likewise,  it  did  one  good  to  hear  from 
him  the  well-deserved  and  suggestive  reference  to  the  possibilities 
involved  in  the  pioneer  work  now  being  done  by  Peter  C'xjper 
Hewitt. 

Gen.  J.  J.  McCook  made  a  brief  but  most  charming  speech,  in 
one  movement,  full  of  poetic  feeling,  but  animated  with  swift  and 
felicitous  references  to  Arago,  Faraday,  Morse  and  Henry ;  and 
applying  to  Marconi  the  simile  of  Emerson,  that  he  had  indeed 
"hitched  his  wagon  to  a  star." 

Then  came  Major  Flood-Page  on  behalf  of  the  English  Marconi 
interests.  To  say  he  made  a  frontal  attack  on  cable  interests  and 
did  not  hesitate  to  give  affront,  is  putting  it  rather  mildly;  but  it  was 
a  genuine,  sterling  British  speech,  right  from  the  shoulder,  and 
straight  from  the  heart.  It  is  no  wonder  his  feeling  toward  Marconi 
has  become  one  of  evident  affection,  for  nothing  is  so  dear  to  an 
Englishman  as  pluck,  courage  and  sheer  grit  in  what  he  considers 
a  worthy  and  righteous  cause.  The  stories  he  told  of  Mr.  Marconi's 
early  efforts  were  fascinating  to  a  degree  and  elicited  some  of  the 
warmest  applause  of  the  evening.  As  one  listened  to  the  story  of  an 
interview  held  in  the  grim  dawn  of  a  winter  morning  at  the  austere 
Euston  Station,  in  London,  when  Marconi  told  Major  Page  that  he 
knew  he  could  signal  from  England  to  Newfoundland,  with  the 
aid  of  cither  kites  or  balloons ;  and  then  started  right  off  with  their 
blessing  for  that  bleak  and  icebound  bluff,  one  could  not  but  marvel 
how  the  English  ever  came  to  be  thought  slow  and  conservative.  It 
is  backing  such  enterprises  with  all  she  has  that  has  put  England 
where  she  is;  and  it  was  simply  glorious  to  note  in  the  Major's  re- 
marks the  personal  illustration  of  the  English  willingness  to  take 
every  risk  for  a  profound  conviction,  not  less  in  business  than  in 
the  political  upbuilding  of  an  empire.  A  little  touch  also  that 
"brought  down  the  house"  was  his  statement  that  when  up  at  Glace 
Bay  he  found  that  for  thirty  days  Mr.  Marconi  and  his  assistants 
had  none  of  them  got  to  bed  from  their  work  before  half-past  three 
in  the  morning.  Major  Page  is  an  old  Edison  man  in  England  and 
the  incident  recalled  painful  episodes  to  some  of  Mr.  Edison's  asso- 
ciates, who,  in  the  old  days  when  the  volcano  of  invention  at  Menlo 
Park  was  in  full  eruption,  had  not  known  what  it  was  to  go  to  bed 
for  seventy-two  hours  at  a  stretch. 

And  so  this  memorable  banquet  came  to  its  close,  with  a  practical 
finale  in  an  exhibit  of  Marconi  apparatus  set  up  in  the  two  corners 
of  the  room,  and  over  which  in  good  old  telegraphic  style,  Marconi 
sent  Edison  his  "Seventy-Three." 


Electricity   at  the  World's   Fair. 


The  Department  of  Mechanical  and  Electrical  Engineering,  at  the 
St.  Louis  Fair  is  wiring  the  Education  Building,  formerly  the  Textiles 
Building.  The  wires  are  so  carefully  concealed  that  cursory  inspec- 
tion fails  to  find  them.  Chief  Engineer  Rustin  has  devised  an  attrac- 
tive .scheme  of  night  decoration  for  this  building.  The  upper  and 
lower  cornice  lines  of  the  building  will  be  marked  by  8-cp  incandes- 
cent lights,  10  in.  apart.  The  vertical  lines  of  the  corner  pavilions 
are  marked  in  the  same  way.  The  rest  of  the  facade,  which  consists 
of  a  magnificent  sweep  of  giant  fluted  columns,  will  be  treated  so  that 
the  columns  will  be  silhouetted  against  the  screen  wall,  which  will 
be  a  blinding  blaze  of  white  light.  This  unique  effect  w'ill  be  obtained 
by  inserting  in  the  rear  fluting  of  the  column  a  line  of  electric  lamps. 
invisible  from  the  front  of  the  building. 
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Telephone  Meeting  of  the  American  Institute  of 
Electrical  Engineers. 

AVERY  crowded  and  successful  monthly  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  held  in  New 
York  City  at  the  house  of  the  Mechanical  Engineers,  when 
once  again  the  difficulty  of  accommodating  and  seating  so  large  an 
audience  in  the  present  quarters  was  illustrated.  As  a  general 
thing  telephony  is  not  supposed  to  have  much  attraction  for  an 
Institute  gathering,  but  on  Friday  night  last,  January  23,  the  place 
was  filled  to  sufifocalion,  and  the  quality  of  the  attendance  was  also 
strikingly  high. 

President  Scott  introduced  the  subject  of  the  evening  in  an  ad- 
mirable address.  He  pointed  out  that  telephony  is  not  merely  an 
invention,  but  that  its  great  system  of  conductors  and  connections  are 
more  properly  the  work  of  the  engineer,  supplemented  again  by 
that  of  the  mechanical  designer.  "The  telephone  switchboard," 
he  said,  "has  not  sprung  into  existence  fully  equipped  for  its  re- 
quirements. It  has  been  an  evolution.  The  requirements  them- 
selves have  been  an  evolution ;  an  evolution  in  a  field  quite  apart 
from  that  in  which  dynamos  and  motors  and  electric  lighting  and 
power  transmission  have  held  sway.  The  telephone  evolution  may 
have  attracted  less  attention ;  it  has  been  less  heralded,  and  the 
details  and  methods  less  generally  known;  but  the  apparatus  and 
methods  used  in  the  modern  telephone  system  have  not  come  as  the 
result  of  inspiration  or  luck,  but  they  have  followed  along  the  lines 
of  scientific  evolution.  The  advance  has  been  by  step,  but  the  steps 
have  followed  rapidly,  and  in  a  score  of  years  a  system  has  been 
evolved  almost  perfect  in  its  operation,  of  colossal  extent  and  mar- 
vellous in  detail.  It  has  brought  about  in  these  few  years  changes 
in  our  social  and  commercial  methods  greater  than  have  occurred 
throughout  centuries  in  the  past."  Mr.  Scott  then  introduced  Mr. 
Thomas  D.  Lockwood,  to  whom  he  paid  a  deserved  compliment 
as  one  who  had  been  prominent  in  telephonic  development  for  many 
years  past. 

Mr.  Lockwood  then  presented  a  paper  of  some  27  pages  in  which 
he  discussed  in  a  masterly  manner  the  evolution  of  the  telephone 
switchboard.  After  discussing  the  earlier  stages  of  the  work  and  the 
importance  of  a  good  "busy  test,"  he  said: 

"The  subsequent  development  of  the  telephone  switchboard  de- 
pended upon  the  outcome  of  three  apparently  parallel  and  inde- 
pendent but  really  co-ordinate  and  gradually  convergent  lines  of 
investigation,  which  were  all  about  this  time  under  consideration. 
These  investigations  were  directed  towards : 

"(a)  The  further  improvement  of  the  switchboard  apparatus 
proper,  by  abolishing  the  serially-connected  jack  contacts,  which 
as  indicated,  were  a  prolific  cause  of  imperfect  service ;  and  by 
substituting  some  form  of  construction  wherein  each  subscriber's  lin: 
when  switched  to  another,  would  have  a  clear,  continuous  and  highly 
conductive  path  through  the  switchboard  for  the  voice  currents ; 
together  with  such  other  changes  as  each  progressive  advance  might 
render  necessary. 

"(b)  To  do  away,  if  possible,  with  the  multitudinous  transmitter 
batteries  of  the  sub-station  and  operating  room,  and  to  substitute 
for  them  a  common  central  source  of  transmitter  current;  for  if  this 
could  be  done,  there  would  not  only  be  effected  a  great  reduction 
in  the  number  of  cells  required,  but  such  as  were  required  might 
be  kept  at  all  times  under  the  eye  of  skilled  employees. 

"(c)  To  arrange  if  possible  for  the  gradual  displacement  of  the 
sub-station  call  generator,  and  the  necessity  for  its  operation  in  the 
transmission  of  incoming  call  signals ;  to  provide  that  call  and  dis- 
connect signals  should  be  automatically  transmitted  by  the  simple 
acts  of  taking  the  receiver  from  the  hook  switch,  and  restoring  it 
thereto;  and  to  devise  suitable  appliances  at  the  central  station  for 
the  appropriate  display  of  these  signals. 

"These  several  directions  of  prospective  advance  seem  super- 
ficially to  have  little  necessary  community  with  each  other,  but  the 
closer  they  are  viewed,  the  more  apparent  will  it  appear  that  the 
realization  of  all  would  inevitably  involve  the  complete  re-organiza- 
tion of  the  switchboard ;  and  that  the  efforts  thus  far  devoted  to 
the  subject  must  be  regarded  henceforth  as  having  resulted  mainly 
in  the  determination  of  the  principles  which  should  be  followed  ;  and 
of  what  features  were  and  were  not  desirable  in  an  ideal  switch- 
board. This  was  a  well-advanced  position  ;  and  constituted  a  defini- 
tive foundation  on  which  the  completely  organized  superstructure  of 
an  efficient  modern  switchboard  might  be  successfully  reared." 


Mr.  Lockwood  pointed  out  that  the  connection  of  multiple  board 
jacks  in  parallel  was  not  at  that  time  a  new  idea;  and  he  then 
outlined  the  steps  by  which  "the  'how'  of  an  efficient  central  and 
common  battery  system  for  telephone  circuits  and  the  central  and 
sub-station  transmitters,  together  with  a  system  of  incoming  call 
signals  and  supervisory  signals  was  as  a  whole  devised  and  decided 
upon."  His  paper  thereupon  took  up  and  illustrated  in  some  respects 
the  details  of  modern  operation. 

Mr.  Lockwood  concluded  his  excellent  paper  by  saying:  "It  is, 
however,  obvious  that  to  realize  this  conservation  and  economiza- 
tion  of  time  to  the  fullest  extent,  the  possibilities  of  usefulness 
inherent  in  the  telephone  itself  must  be  competently  seconded  by  a 
central  station  switchboard  through  which  all  of  the  several  oper- 
ations and  sub-operations  requisite  for  the  connection  and  discon- 
nection of  lines,  can  be  carried  out  with  accuracy  and  celerity.  The 
standard  relay  switchboard— as  the  organization  of  apparatus  and 
circuits  whose  development  I  have  traced  has  been  entitled— is  such 
an  instrumentality;  and  by  it,  notwithstanding  the  marvellous  in- 
crease of  late  years  in  the  number  of  lines  entering  large  central 
stations,  and  in  the  number  of  calls  received  and  connections  made 
in  pursuance  of  such  calls,  the  speed  and  efficiency  of  operation  has 
been  not  only  well  maintained,  but  has  exhibited  marked  improve- 
ment. 

"Here,  then,  at  least  for  the  present,  we  take  leave  of  our  theme. 
Ihe  efforts  expended  in  producing  the  switchboard  which  for  the 
time  is  standard,  are  amply  justified  by  the  general  satisfactoriness 
of  its  work.  True,  its  organization  is  complex,  but  so  is  that  of 
every  poly-functional  machine;  and  why  should  we  object  to  com- 
plexity if  accompanied  by  corresponding  efficiency;  or  unless  it 
shall  be  proved  that  the  same  efficiency  can  be  achieved  by  simpler 
means.  This  switchboard,  though  not  yet  a  perfect  product  of  evo- 
lution, is  at  least  a  complete  and  successful  machine;  but  evolution 
still  goes  on.  It  may  well  be  that  the  next  step  in  its  never-ceasing 
progress  will  be  in  the  direction  of  simplifying  the  organization  either 
in  its  concrete  devices  or  in  its  circuit  arrangements,  without  any 
sacrifice  of  efficiency." 

Mr.  John  J.  Carty,  in  calling  attention  to  the  fact  that  the  inventor 
of  the  telephone  was  a  member  and  past  president  of  the  Institute — 
Prof.  A.  G.  Bell— mentioned  also  the  name  of  Mr.  Edison  in  the  same 
connection.  He  said  that  Mr.  Lockwood  had  given  them  the  successes 
of  the  switchboard,  but  had  touched  very  lightly  on  the  failures.  He 
alluded  to  Mr.  Lockwood's  official  capacity  of  tea  taster  for  his  com- 
pany, and  characterized  him  as  a  lord  high  executioner,  whose  hands 
wece  red  with  the  blood  of  inventions.  Mr.  Carty  made  the  fol- 
lowing statement  of  interest:  "After  looking  over  our  statistics 
for  the  hundred  thousand  instruments  in  Manhattan,  and  looking  at 
the  trouble  records,  I  find  that  using  the  system  described  the  tele- 
phone station  in  New  York  is  out  of  order  for  a  period  of  one  hour 
and  twenty-seven  minutes  on  an  average  during  a  given  year. 
That  means  that  on  the  average  every  station  will  be  in  good  order 
during  the  entire  year  except  for  a  period  of  one  hour  and  twenty- 
seven  minutes.  These  figures  are  taken  directly  from  accurate 
records  and  speak  volumes  in  favor  of  the  new  type  of  switchboard 
which  Mr.  Lockwood  has  so  ably  described;  this  absence  of  trouble 
being  one  of  the  principal  features  of  the  success  which  has  accom- 
panied the  installation  of  the  switchboard." 

Mr.  F.  A.  Pickernell  remarked :  "A  switchboard  engineer,  if  he 
designed  a  defective  apparatus,  might  introduce  losses  in  the  service 
and  impair  the  service  to  an  extent  which  could  not  be  counter- 
balanced by  tons  of  copper  in  the  circuit.  Some  of  these  electric 
magnets  in  service  which  Mr.  Lockwood  referred  to  might  not  only 
impair  the  transmission,  but  they  might  introduce  sources  of  dis- 
turbance due  to  an  unbalanced  condition.  All  these  things  had  to 
be  taken  up  in  designing  this  equipment.  The  effort  has  been  made 
and  successfully  carried  out  to  arrange  the  apparatus  so  that  any 
particular  station  may  be  connected  with  any  other  particular  station, 
within  the  range  of  a  thousand  miles,  and  the  switchboard  engineers 
have  designed  their  apparatus  so  well  that  from  the  telephone 
station  located  in  this  building  connection  can  probably  be  had  with 
three-quarters  of  a  million,  if  not  a  million,  other  stations  in  various 
parts  of  the  country.  None  of  these  results  could  have  been  pro- 
duced or  attained  if  the  switchboard  work  had  not  been  of  the 
highest  possible  type." 

Mr.  B.  Gherardi,  Jr.,  chief  engineer  of  the  New  York  &  New 
Jersey  Telephone  Company,  made  an  elaborate  contrast  between 
the  functions  of  an  electric  light  station  and  those  of  a  telephone 
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exchange;  and  Mr.   E.   V.  Sherwood,  of  the  New   V'ork    I'llcpliunc 
Company,  took  up  a  few  (iiie.stions  of  tralVic.     lie  said: 

"The  lirst  standard  relay  switchlmard  installed  in  New  York  was 
cut  into  service  on  November  1.1th,  i8y8,  and  the  last  one,  which  for 
Manhattan  Island  rounded  out  the  conversion  of  the  entire  system 
of  local  switchboards  to  a  relay  basis,  was  cut  into  service  November 
2,  1901.  Tlic  tests  of  service  for  the  year  preceding  the  installation 
of  the  tirst  relay  switchboard  in  New  York  and  for  the  year  lyoj 
show  the  following  results: 

Avg.  time  taken  Avg.  time  taken  Avg.  time  taken 
by  oi)craior  to      to  complete  lo-        to  complete 
answer.         cal  connections,      trunk  connec- 
tions. 
1H1J-.  7.7  27.6  S0.7 

itX'J.  .1.8  23.7  30.7 

"The  improvement  made  in  the  time  of  answering  is  chiefly  due  to 
two  causes:  First,  unlike  the  arrangement  of  magneto  equipment, 
the  answering  jacks  in  the  relay  board  are  immediately  associated 
with  the  line  lamps  or  calling  signals,  so  that  no  time  is  lost  by  the 
operator  in  locating  the  answering  jack  corresponding  with  the 
calling  signal;  and  second,  with  relay  equipment  subscribers'  lines 
are  promptly  released  after  conversations  are  finished,  and  delays 
due  to  slow  clearing  out  of  previous  connections  do  not  occur  as  they 
did  with  magneto  equipment,  which  required  that  operators  should 
listen  in  and  ask  "Are  you  through?"  in  every  case  before  discon- 
necting. 

"Further  evidence  that  the  installation  of  relay  switchboards  has 
improved  the  service  is  furnished  by  the  record  of  written  complaints 
from  subscribers.  During  the  year  1897,  when  the  average  number  of 
subscribers'  lines  in  service  in  Manhattan  was  17,066,  a  daily  average 
of  3.2  written  complaints  were  received,  or  one  complaint  a  day  for 
every  5,333  lines.  During  the  year  1902,  when  the  average  number 
of  subscribers'  lines  in  service  in  Manhattan  was  49,955,  a  daily  aver- 
age of  3.3  written  complaints  were  received,  or  only  one  complaint 
a  day  for  every  15,138  lines ;  or  to  put  it  another  way,  at  the  rate 
of  one  complaint  for  each  line  every  41  years. 

"The  relay  switchboards  in  New  York  have  been  put  to  the  most 
severe  test,  and  have  stood  that  test  in  a  most  satisfactory  manner. 
Since  the  installation  of  the  first  relay  board  in  New  York,  the  number 
of  lines  in  Manhattan  has  increased  from  20,740  to  53,792,  and  the 
number  of  stations  in  Manhattan  has  increased  from  25,516  to  91,945. 
During  this  time  the  daily  average  number  of  calls  originated  by 
subscribers  has  increased  from  243,590  to  549,940,  and  the  daily 
average  number  of  connections  handled  by  each  subscriber  operator 
has  been  increased  from  750  to  1,070;  and  yet  with  this  very  large 
increase  in  lines,  stations  and  traffic,  and  the  material  increase  in  the 
number  of  calls  handled  by  each  operator,  the  relay  switchboards 
have  enabled  us  to  make  a  very  substantial  improvement  in  the 
service."  Mr.  Sherwood  described  then  the  method  of  instructing 
new  operators. 

Mr.  G.  C.  Allen,  the  superintendent  of  construction  of  the  New- 
York  Telephone  Company,  then  spoke  of  features  of  construction. 
In  regard  to  cables,  he  remarked :  "The  early  practice  of  the  tele- 
phone art  w-as  to  employ  for  its  cables  gutta  percha  or  rubber- 
covered  wires.  This  was  natural  enough  in  view  of  the  fact  that 
telegraph  men  were,  as  Mr.  Lockwood  has  pointed  out,  among  the 
first  telephonists,  and  in  telegraph-cable  practice  rubber  and  gutta 
percha,  particularly  as  applied  to  submarine  cables,  was  then  and  is 
still  a  well-established  usage.  But  in  telephony  the  peculiar  effects 
of  capacity  were  particularly  troublesome  and  drove  us  to  the  use 
of  a  dielectric  having  a  low  inductive  capacity.  In  paper  we  have 
found  a  material  which,  up  to  the  present  time,  has  proved  to  be 
the  best  to  use,  notwithstanding  its  susceptibility  to  the  influences 
of  moisture.  The  maintenance  of  such  a  vast  network  of  paper 
cables  as  is  required  for  such  a  system  as  that  of  Manhattan  Island 
is  possible  only  by  the  exercise  of  eternal  vigilance.  The  last  central 
office  converted  from  the  magneto  to  the  standard  type  of  switch- 
board was  the  Cortlandt  Street  office,  w'hich  was  done  a  year  ago. 
The  work  of  establishing  the  new-  central  office  involved  an  additional 
story  on  the  building,  putting  in  new  switchboard  and  a  rearrange- 
ment of  all  cables.  Some  of  the  cables  had  to  be  handled  two  and 
three  times,  and  there  were  over  twenty  thousand  to  be  handled  and 
reterminated  in  the  new  terminal  room  and  connected  to  the  switch- 
board. When  the  switchboard  went  into  service  on  Monday  morn- 
ing— we  generally  do  work  of  this  character  on  Sunday — it  was 
found  that  five  or  six  of  the  circuits  were  misplaced  and  that  con- 


uccliuns  on  ten  or  twelve  had  not  been  properly  made.  These 
troubles  were  remedied,  and  the  rest  of  the  subscribers  did  not  realize 
a  change  had  been  made  in  the  system.  At  the  present  time  on  Man- 
hattan Island  there  arc  installed  as  part  of  the  telephone  system, 
outside  of  the  company's  ofliccs,  -'-'2,543  miles  of  telephone  con- 
ductors. Of  this  vast  nnleage  of  wire,  98.08  per  cent,  is  wholly  under- 
ground. Substantially  all  of  these  wires  are  paper  insulated  and 
covered  with  lead  pipes." 

Mr.  \V.  J.  Ilanuner  then  read  an  elaborate  paper  on  the  Faller  au- 
((jinatic  system,  which  has  already  been  very  fully  illustrated  and 
described  in  these  pages.  It  embodied  an  elaborate  sunmiary  of  the 
\arious  features  of  advantage  and  disadvantage  as  between  the 
manual  and  the  automatic  method  of  operating  exchanges. 

Mr.  Lockwood  said:  "Mr.  Gherardi's  remark  about  the  necessity 
fur  co-ordinating  the  stations  in  large  cities,  for  example  cities 
like  New  York  and  IJoston,  was  highly  interesting.  That  is  a 
remarkable  thing,  but  it  is  not  a  matter  which  is  reached  in  a  mo- 
ment; and  the  necessity  for  co-ordination  was  not  apparent  until 
after  the  long-distance  telephone  rendered  commercial  service  and 
rendered  it  well.  I  also  was  much  instructed  and  interested  in  his 
statement  which  I  perhaps  may  paraphrase,  that  the  telephone  engi- 
neer has  to  be  more  kinds  of  an  electrical  engineer  than  perhaps  any 
other  electrical  engineer  following  a  specialty.  That  may  sound  para- 
doxical and  sophistical,  but  it  is  true,  and  I  have  been  accustomed 
to  congratulate  young  telephone  engineers  on  the  fact  that  having 
to  deal  with  the  weakest  current  which  is  employed  in  commercial 
work,  they  must  also  be  prepared  to  deal  with  all  other  currents. 

"Of  course,  neither  I  nor  any  one  else  at  this  hour  of  the  evening 
could  seriously  think  of  making  any  discussion  on  the  paper  which 
Mr.  Hammer  brought  before  us,  but  I  think  all  of  you  will  agree 
with  me  that  there  is  certainly  one  advantage  in  the  mechanical 
operator  of  which  he  spoke — there  \vill  not  be  700  resignations  in  a 
year  of  operators  who  desire  to  get  married.  (Laughter.)  I  think 
that  advantage  in  one  sense  is  a  great  deal.  The  mechanical  operator 
has  that  advantage  over  a  human  operator,  as  I  cannot  imagine  any 
subscriber  in  any  possible  contingency  w-anting  to  marry  one  of  his 
mechanical  operators."     (Laughter.) 

Mr.  F.  E.  Kinsman :  "Mr.  Lockwood  omitted  reference  to  the 
first  telephone  exchange  established  in  Boston.  He  said,  if  I  recall, 
that  it  was  a  connection  made  by  twisting  a  wire  from  one  post  to 
another.  As  a  matter  of  fact,  I  was  employed  in  Boston  in  August, 
1877,  and  my  recollection  is  that  the  first  exchange  was  operated  by 
transmitting  the  message  through  the  operator, 

Mr.  Lockwood:  "There  is  a  brief  reply  needed  to  the  last  remark. 
The  first  exchange  was  established  in  Boston  in  May,  1877,  through 
some  burglar  alarm  wire." 

Mr.  Kinsman:  "I  will  take  the  correction  as  to  date;  but  I  will 
say  that  the  exchange  was  first  introduced  in  Mr.  Holmes's  burglar 
alarm  office,  and  it  was  made  by  the  operator  taking  the  message  and 
turning  about  and  talking  through  the  telephone  to  the  party  to 
whom  the  message  was  to  be  given." 

The  meeting  then  adjourned. 


Institute  Annual  Dinner. 


The  annual  dinner  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  at  Sherry's,  New  York  City,  on  Monday,  Feb- 
ruary 9,  and  will  be  specifically  a  "Library"  dinner,  just  as  the 
brilliant  affair  of  last  year  was  a  Marconi  dinner.  The  presidency 
of  Mr.  Scott  has  witnessed  a  wonderful  growth  in  the  new  library, 
based  on  the  gift  of  the  Latimer  Clark  collection  by  Dr.  S.  S.  Wheeler 
and  seconded  by  the  generous  gift  of  Mr.  Andrew  Carnegie,  who 
duplicated  in  a  money  donation  for  general  purposes  the  value  of  the 
Wheeler  gift.  Mr.  Carnegie  is  to  be  the  guest  of  honor  upon  this 
interesting  occasion  before  his  departure  for  the  South,  so  that  the 
members  will  have  an  opportunity  of  expressing  directly  to  him 
their  gratitude  for  his  liberality  and  encouragement.  The  list  of 
speakers  will  not  be  long,  but  will  include  some  very  well-known 
men.  and  will  have  throughout  a  literary  flavor.  The  dinner  is  to 
be  attended  by  ladies  as  well  as  gentlemen,  and  the  dinner  committee 
believes  there  will  be  an  attendance  in  excess  even  of  that  enjoyed 
in  1902.  Tickets  will  be  $5  per  cover,  without  wine,  which  will  be 
served  a  la  carte,  and  orders  should  be  sent  in  at  once  to  the  secre- 
tary, at  95  Liberty  Street.  Only  orders  accompanied  by  check  will 
receive  attention.  A  novel  and  attractive  menu  design  worthy  of 
careful  preservation  has  been  prepared  for  the  affair. 
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The  Metric  System  and  Export  Trade. 


Deputy  Consul-General  Dean  B.  Mason,  of  Berlin,  Germany,  in 
reporting  to  the  State  Department  on  "Metric  Weights  and  Measures 
in  Germany,"  says  that  an  American  commission  agent  residing  at 
Berlin,  who  is  constantly  bringing  American  and  German  business 
men  into  connection  with  one  another,  and  who  is  quite  intimately 
acquainted  with  the  import  and  export  trade  between  the  two  coun- 
tries, considers  that  the  use  of  the  awkward  system  at  present  cm- 
ployed  in  the  United  States  is  a  very  decided  inconvenience  and 
hindrance  to  trade  between  the  two  countries.  He  cited  various 
instances  where  injury  had  been  caused,  and  among  others  the  mis- 
fortune of  an  American  who  had  his  goods  seized  at  the  German 
custom  house  and  was  involved  in  a  lawsuit  with  the  government, 
owing  to  a  blunder  caused  by  the  use  of  the  two  systems.  A  Ham- 
burg commission  agent  and  a  German  citizen  stated  that  he  was 
firmly  convinced  that  the  use  of  different  weights  and  measures  in 
the  two  countries  caused  inconveniences  that  made  themselves  seri- 
ously felt  in  every  export  and  commission  house  dealing  in  American 
goods ;  that  the  conversion  into  decimal  units  caused  serious  loss 
of  time ;  that  the  system  of  bookkeeping  in  use  in  Germany  could 
not  be  applied  to  American  goods. 

The  report  indicates  that  German  houses  which  have  adjusted  their 
methods  to  the  American  system  will  not  view  with  favor  a  change, 
since  it  would  be  likely  to  subject  them  to  more  general  competition 
in  the  American  trade.  With  firms  buying  only  occasionally  from 
America,  however,  the  inconvenience  of  two  systems  is  keenly  felt. 
American  firms  unacquainted  with  exigencies  of  foreign  trade  and 
seeking  to  obtain  connections  or  business  abroad  continue  to  send 
circulars  in  the  English  language,  in  which  our  weights  and  measures 
are  used,  the  result  being  that  they  generally  find  their  way  to  the 
waste  paper  basket  without  serious  consideration.  A  consular  officer 
has  not  infrequent  opportunity  to  observe  difficulties  created  by 
ignorance  of  the  metric  system  on  the  part  of  Americans,  who  are 
placed  at  a  disadvantage  owing  to  their  ignorance  on  this  subject. 
Particularly  in  the  export  of  machinery,  in  which  complicated  speci- 
fications are  often  requisite,  the  difficulties  caused  by  the  use  of  the 
two  systems  are  especially  apparent. 

The  German  law  adopting  the  metric  system  was  promulgated 
August  17,  1868,  and  made  the  use  of  the  system  permissible  after 
January  I,  1870,  and  obligatory  after  January  I,  1872.  According  to 
testimony  obtained  at  the  Berlin  Chamber  of  Commerce  and  through 
other  reliable  sources  of  information,  the  general  use  of  the  metric 
system  in  wholesale  business  was  introduced  promptly  without  seri- 
ous inconvenience  or  opposition  and  with  very  satisfactory  results. 
In  retail  trade  some  of  the  old  weights  and  measures  are  still  in 
use,  after  having  been  modified  in  order  to  correspond  with  the 
metric  system,  the  old  names  being  still  retained.  The  German 
pound,  for  instance,  is  exactly  one-half  a  kilogram,  and  many  articles 
are  sold  at  retail  by  the  pound,  half  pound,  etc.  Professor  Fischer, 
who  was  in  charge  of  the  German  Bureau  of  Weights  and  Measures 
at  the  time  the  metric  system  was  adopted,  and  is  probably  better 
qualified  to  judge  of  the  difficulties  encountered  in  its  introduction 
into  Germany  than  anyone  else,  stated  in  a  personal  interview  that 
no  serious  or  concerted  popular  opposition  to  the  innovation  was 
encountered,  and  that  owing  to  the  period  of  time  after  the  law 
was  published  before  the  metric  system  became  obligatory,  the  public 
was  well  supplied  with  metric  weights  and  measures  and  more  or  less 
familiar  with  their  use.  Professor  Fischer  is  fully  convinced  as  to 
the  great  benefit  derived  by  the  German  nation  from  the  change.  As 
to  the  expense  involved  by  the  change,  it  is  impossible  to  derive  any 
very  definite  conclusion  from  the  statistics  and  reports  of  the  German 
government.  Information  was  asked  on  this  point  both  by  the 
American  and  English  governments  some  time  ago,  together  with 
data,  as  to  the  difficulties  and  results  of  the  introduction  of  the 
metric  system  into  Germany,  but  a  careful  examination  of  the  reports 
made  by  the  German  authorities  failed  to  give  any  definite  infor- 
mation on  this  point.  Owing  to  the  different  economic  conditions  that 
prevailed  in  Germany  thirty  years  ago.  such  information  as  could  be 
obtained  relative  to  the  expense  entailed  by  the  introduction  of  the 
metric  system  would  necessarily  be  of  very  limited  value. 

While  German  experience  as  to  the  difficulties  incident  to  the 
introduction  of  the  decimal  system  may  be  of  limited  value,  there 
can  be  no  question  as  to  the  great  advantage  derived  from  the 
change.  On  this  point,  public  opinion  is  practically  unanimous : 
whether  it  be  the  experts  of  the  Bureau  of  Weights  and  Measures, 


Ijubincss  men,  or  manufacturers,  only  one  opinion  has  been  found, 
and  when  the  radical  advantages  of  the  metric  system  over  the 
weights  and  measures  formerly  in  use  are  considered,  this  unanimity 
is  almost  a  matter  of  course.  It  is  only  those  who  have  used  the 
metric  system  after  having  been  accustomed  to  the  use  of  other 
weights  and  measures  who  can  realize  fully  its  great  superiority 
when  calculating  or  computing.  The  only  example  of  the  advantages 
of  the  decimal  system  for  purposes  of  calculation  over  other  systems 
that  can  be  readily  observed  by  the  American  public  is  the  far  greater 
ease  and  rapidity  with  which  it  is  possible  to  calculate  in  dollars 
and  cents  than  in  pounds,  shillings  and  pence.  While,  owing  to 
the  great  number  of  semi-independent  states  in  Germany,  the  need 
of  a  single  authorized  system  of  weights  and  measures  was  still 
more  imperative  than  in  the  United  States,  the  advantages  to  be 
derived  in  America  by  the  adoption  of  the  metric  system  are  prac- 
tically the  same  as  have  already  been  attained  in  this  country.  Owing 
to  its  scientific  character  and  greater  simplicity,  the  German  citizen 
has  a  far  more  complete  comprehension  of  the  weights  and  measures 
of  his  country  than  the  American.  He  saves  a  great  deal  of  time  and 
labor  both  at  school  and  in  later  life  and  numerous  possibilities  of 
error  are  avoided.  Considering  the  inherent  advantages  of  the  metric 
system  and  the  experience  of  Germany  and  other  countries  where 
it  has  been  introduced,  it  is  safe  to  predict  that  if  it  ever  comes  into 
general  use  in  the  United  States  there  will  be  the  same  unanimous 
verdict  both  as  to  its  satisfactory  character  and  the  wisdom  of  its 
adoption  that  is  given  in  Germany  to-day. 

The  metric  system  has  spread  with  ever-increasing  rapidity 
throughout  the  civilized  world.  It  has  been  adopted  by  the  European 
states,  with  the  exception  of  England  and  Russia,  and  by  most  of 
the  South  American  states,  by  Mexico,  and  even  by  Turkey  and 
Egypt.  Unless  the  American  people  are  willing  to  see  the  civilized 
nations  using  one  universal  system  of  weights  and  measures  and 
the  United  States  and  the  more  backward  countries  like  China  ad- 
hering to  their  old  and  clumsy  weights  and  measures,  it  is  likely  the 
metric  system  will  have  to  be  adopted.  Both  in  England  and  Russia 
the  sentiment  in  favor  of  the  metric  system  seems  to  be  growing 
steadily,  and  it  is  likely  that  it  may  be  adopted  in  these  countries 
within  the  near  future.  It  is  probable  that  the  agitation  in  favor 
of  the  adoption  of  the  metric  system  in  the  United  States  will  con- 
tinue and  that  if  it  is  not  introduced  now,  it  may  be  introduced 
later  on  when  the  change  would  involve  far  greater  expense  and  in- 
convenience. With  the  population  increasing  20  per  cent,  every  ten 
years  and  a  rapidly  expanding  industrial  development,  it  is  important 
that  the  metric  system,  if  it  be  adopted  at  all,  should  be  accepted  as 
promptly  as  possible. 

In  considering  the  question  of  the  adoption  of  the  metric  system 
in  the  United  States,  the  one  valid  objection  that  can  be  raised  is 
the  difficulty  of  the  change.  Owing  to  different  political  and  indus- 
trial conditions,  the  experience  of  European  countries  is  of  limited 
value  to  the  United  States;  but  their  experience  tends  to  show  that 
the  radical  measure  of  rendering  the  metric  system  permissible  for  a 
certain  period,  after  which  it  becomes  the  only  system  that  is  legal, 
is  an  effectual  way  of  bringing  it  promptly  into  general  use,  and  is  far 
more  economical  and  satisfactory  than  halfway  measures.  The  ex- 
perience of  Germany  also  shows  that  an  efficient  bureau  of  weights 
and  measures  is  one  of  the  most  potent  and  necessary  factors  in 
making  such  a  change. 

While  the  general  introduction  of  the  metric  system  into  the 
United  States  will  undoubtedly  cause  temporary  expense  and  trouble, 
the  benefits  derived  from  its  adoption  will  be  permanent,  and  a  far 
greater  population  than  that  of  the  United  States  at  present  will  be 
materially  benefited  by  the  change. 


Trusts   iti   Germany. 

Discussing  the  subject  of  trusts,  the  A'ctt-  York  Times,  in  a 
recent  issue  said :  Those  who  fancy  that  the  trust  is  pecul- 
iarly an  American  institution,  the  mushroom  product  of  prosperity, 
may  be  comforted  to  know  that  Germany  has  more  than  four  hundred 
well-developed  trusts,  and  that  at  last  accounts  they  were  multi- 
plying rapidly.  The  greatest  number  of  them  in  any  one  industry 
have  been  formed  in  the  several  branches  of  chemical  manufacture. 
There  are  several  in  the  electrical  industries,  and  it  is  announced 
that  these  are  about  to  be  united  in  the  Central  European  Electrical 
Trust,  which  is  to  control  everything  worth  controlling. 
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Proceedings   of   ihc    Northwestern    Electrical    Associa- 
tion Convention   at   Milwaukee. 


Tlll'l    irK»l'>i'    •iiiniial    iiii'i'liiiK    uf    the    Nurtluvi'slcrii    lillectrical 
.\>.Miii;iiiiiii   w;iN  liilil   as  usual   at   Hotel    i'tistcr,   Milwaukee, 
Wisidiisin,  January  21,  22  ami  2i,  1903.     The  convention  was 
called  to  order  at    11:30  A.   M.,  January  21,   and    President   Irving 
1*.    Lord,  of   Waupaca,  Wisconsin,   read  his  address,  which   was   in 
part  as  ft)llows : 

"It  is  with  pleasure  that  I  Krecl  you,  at  this  the  leiilh  auinial 
meeting  of  the  Northwestern  Ivlectrical  Association.  The  year  just 
closed  has  been  one  of  usual  prosperity  with  all  industries,  and  I  do 
not  think  that  the  electrical  business  has  been  any  exception.  I  can 
speak  somewhat  intelligently  as  to  the  prosperity  of  the  central  sta- 
tion men,  as  1  have  talked  with  a  good  many  of  them,  and  all  scein 
to  report  a  successful  year.  We  find  that  wc  have  been  obliged  to 
jiay  rather  more  for  our  new  electrical  machinery  and  supplies  than 
we  paid  three  or  four  years  ago,  but  even  with  this  pleasant  little 
jolt  our  increased  incomes  have  been  such  that  our  net  profits  at 
the  close  of  the  year  have  been  somewhat  in  excess  of  previous  years. 
Our  labor  accoimt  has  also  been  larger,  as  it  has  cost  our  employees 
jnore  to  live,  and  necessarily  they  were  entitled  to  an  increase  of 
wages.  The  merchants  and  people  generally  are  finding  that  elec- 
tricity produces  the  best  light  on  the  market,  and  while  it  costs  more 
than  other  kinds  it  is  worth  more.  I  think  that  the  people  are  being 
surely  educated  to  the  use  of  electric  lights,  and  that  even  in  the  small 
cities  plants  which  have  in  times  past  had  a  hard  struggle  will 
eventually  be  placed  upon  a  paying  basis,  and  will  return  at  least  a 
fair  rate  of  interest  on  the  investment. 

"One  thing  that  I  wish  especially  to  call  the  attention  of  central 
station  men  to  is  the  tendency  of  State  legislatures  to  place  exor- 
bitant taxes  upon  electric  lighting  plants.  I  do  not  think  that  this 
is  really  the  intention  of  the  members  of  the  Legislature,  but  there 
seems  to  be  a  large  demand  from  the  people  in  general  for  increased 
taxation  along  certain  lines,  and  especially  upon  corporate  interests. 
It  is  probably  unfortunate  that  most  electric  lighting  plants  are 
owned  by  corporations,  for  I  really  think  that  were  the  properties 
owned  by  individuals  they  would  not  be  placed  in  the  same  classi- 
fication with  railway  companies,  express  companies,  street  railway 
companies  and  the  like,  against  which  there  now  exists  a  manu- 
factured prejudice.  I  do  not  think  that  there  is  a  man  interested 
in  the  electric  lighting  business  but  is  willing  that  his  property  should 
bear  an  equal  and  just  proportion  of  the  taxes  paid  by  the  owners  of 
other  property,  but  the  trouble  seems  to  be  in  determining  just  what 
this  equitable  and  fair  proportion  is.  An  electric  lighting  plant  can 
hardly  be  likened  to  money  in  hand,  secured  notes  or  mortgages, 
or  even  a  brick  business  block  or  farm,  but  occupies  a  field  almost 
by  itself.  I  am  in  hopes  that  the  legislative  committees  from  the 
various  electrical  associations  throughout  the  country  may  be  able 
to  talk  this  matter  of  taxation  over  with  the  proper  committees  of 
the  different  legislatures,  and  that  it  will  result  in  fair  and  equitable 
legislation  in  reference  to  the  taxation  of  lighting  plants.  There 
are  already  hundreds  of  thousands  of  dollars  invested  in  electric 
lighting  plants  in  the  State  of  Wisconsin,  and  every  year  witnesses 
the  installation  of  new  ones  and  the  betterment  of  old  ones.  Unless 
the  owners  can  receive  a  fair  rate  of  interest  upon  their  investment, 
progress  in  this  line  will  be  slow." 

President  Lord  then  cited  a  little  personal  experience  in  the  use 
of  meters.  His  company  began  the  use  of  meters  early  in  1902. 
Since  he  put  in  the  meters  the  load,  especially  after  11  o'clock  P.  M., 
has  been  reduced  fully  60  per  cent.,  and  during  the  earlier  part  of  the 
evening  from  30  per  cent,  to  40  per  cent.,  while  the  gross  income  of 
the  company  has  been  increased  about  1254  per  cent.  He  could  not 
too  urgently  recommend  to  central  station  men  the  benefits  that 
would  accrue  from  the  installation  of  meters  or  the  doing  away 
with  the  old  contract  method  of  selling  electric  current,  so  prevalent 
in  smaller  cities. 

Secretary  Thomas  R.  Mercein  then  read  the  secretary  and  treas- 
urer's report,  which  included  a  financial  statement  and  a  brief 
review  of  the  work  of  the  past  year.  An  acknowledgement  was  made 
of  the  debt  of  the  association  to  Mr.  James  WolfT,  who  assumed  the 
duties  of  secretary  in  connection  with  the  summer  convention  at 
Waupaca,  in  the  absence  of  Secretary  Mercein  in  Europe. 

WEDNESDAY  AFTERNOON'   SESSION. 

The  first  business  Wednesday  afternoon  was  the  appointment  of 
a  nominating  committee  as  follows :    John  H.  Harding,  of  La  Porte, 


lud. ;   li.    1'.   Ma.xwell,  of  Dixon,   111.;    II.   !•'.    I'carce,  of   Ncgauncc, 
.Mich. 

On  the  nirntbership  conunittcc  the  chair  ajipointcd  H.  J.  Gillc, 
of  St.  Paul;  O.  n.  Williams,  of  Whitewater,  and  P.  11.  K<jrst,  of 
Jancsvillc,  Wis. 

HKI-OKT    OF    rilK    I.KI.lsl.ATIVK   COMMITTEK. 

S.  n.  I.ivrrniore,  of  Winona,  Minn.,  chairman  of  the  Legislative 
Committee,  was  unable  to  be  present  but  sent  in  a  report  which  was 
read.  This  conunittee  is  a  general  committee  with  sub-committccs 
in  each  State  to  look  after  proposed  legislation  on  central  station 
matters  in  each  Stale.  No  legislation  of  importance  was  reportc'd 
as  having  been  enacted  in  any  of  the  States.  A  special  session  of 
the  Minnesota  Legislature  was  held  in  January  and  l-'ebruary,  1902. 
A  bill  was  introduced  at  this  session,  which  would  in  effect  levy  a 
tax  on  the  face  value  of  the  stock  and  bonds.  The  bill  was  defeated. 
At  the  present  session  of  the  Minnesota  Legislature  a  bill  has  hCtn 
introduced  authorizing  the  tax  of  public  service  franchises  either 
on  the  basis  of  property  or  gross  earnings  proportioned  among  the 
State,  counties  and  municipalities  where  the  franchise  is  exercised. 
There  seems  to  be  in  Minnesota  little  objection  to  a  gross  earning  tax, 
which  a  careful  study  of  the  matter  has  convinced  Mr.  Livermore 
is  the  fairest  method  of  taxing  public  service  corporations. 

UNIFORM  ITV    OF    ADVERTISING. 

At  the  last  annual  meeting  a  committee  was  appointed  to  report  on 
uniformity  of  advertising  matter.  This  committee,  consisting  of 
H.  J.  Gille,  of  St.  Paul,  chairman ;  F.  J.  Bowen,  of  Kenosha,  Wis., 
and  A.  M.  Barron,  of  South  Bend,  Ind.,  made  a  report  which  is  given 
in  full,  since  it  is  likely  to  be  the  beginning  of  a  national  movement 
among  electrical  interests,  toward  uniformity  of  advertising  litera- 
ture. 

The  primary  object  of  advertising  is  to  bring  and  keep  a  class  of 
goods  before  the  buying  public.  The  question  is,  does  the  present 
method  accomplish  this  result ;  that  is,  is  the  advertising  matter 
in  such  form  that  it  can  be  utilized  for  reference  by  the  purchaser, 
and  does  the  advertiser  obtain  the  best  results?  There  are  large 
sums  of  money  spent  annually  in  advertising  matter  in  journals, 
through  circulars,  catalogues,  personal  canvass,  etc.,  a  large  portion 
of  which  we  believe  does  not  bring  adequate  returns.  The  reason 
for  this  is  that  it  is  not  distributed  in  such  form  that  it  can  be  prop- 
erly filed  for  reference.  In  order  to  keep  goods  or  a  concern  making 
or  selling  them  before  the  buying  public  it  is  necessary  to  have  adver- 
tising matter  in  such  form  that  it  can  be  conveniently  and  accu- 
rately filed,  and  it  must  be  borne  in  mind  that  advertising  matter  is 
filed  by  the  purchaser,  not  only  on  account  of  advertising  a  certain 
brand  of  goods,  but  for  the  information  it  contains  regarding  that 
brand.  It  would,  therefore,  seem  that  the  most  effective  advertising 
is  literature  which  contains  the  most  information  and  in  such  form 
that  it  can  be  utilized  for  the  purpose  intended. 

The  question  of  uniform  advertising  is,  therefore,  a  very  important 
matter.  If,  for  illustration,  a  manufacturer  who  spends  large  sums 
of  money  annually  for  the  purpose  of  familiarizing  the  trade  with 
his  goods,  could  feel  that  his  advertising  matter  which  gives  full 
information  covering  his  goods,  was  carefully  filed  away  and  will 
be  referred  to  whenever  a  prospective  customer  is  in  the  market  for 
that  particular  class  of  goods,  he  would  feel  that  he  is  getting  value 
received,  and  would  place  his  customer  in  a  position  where  he 
would  at  all  times  have  complete  information  covering  the  product. 
Such  a  system  of  advertising,  therefore,  would  be  very  valuable  to 
both  parties  concerned. 

This  question  is  not  new  by  any  means.  It  has  been  considered  and 
discussed  by  other  associations  in  years  gone  by.  For  an  illustration, 
in  1894  the  Master  Car  Builders'  Association  went  so  far  as  to  adopt 
standard  sizes  for  pamphlets,  catalogues,  specifications,  etc.,  which 
were  as  follows :  For  postal  card  circulars,  3J^  in.  x  5J/2  in.  For 
pamphlets  and  catalogues,  3J4  in.  x  6  in.,  6  in.  x  9  in.  and  9  in.  x  12  in. 
For  specifications  and  letter  paper  914  in.  x  10^  in. 

In  connection  with  these  standards  it  was  decided  that  a  standard 
practice  should  be,  to  have  the  proper  standard  dimensions  and  the 
word  "standard"  printed  on  the  upper  left-hand  corner  of  title  paper 
or  cover,  w-henever  practicable.  These  standards,  we  understand,  are 
still  adhered  to,  and  is  certainly  a  step  in  the  right  direction.  How- 
ever, we  believe  that  it  could  be  carried  considerably  further  to  good 
advantage. 
We   also  believe   that   some   of  the   sizes   should   be  changed   to 
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conform  to  the  standard  card  index  system,  which  is  used  very  ex- 
tensively at  this  time,  and  which  was  not  used  so  extensively  when 
the  Master  Car  Builders'  Association  adopted  its  standards. 

We  do  not  know  of  any  electrical  society  or  association  that  has 
adopted  or  has  made  an  attempt  to  standardize  advertising  matter,  and 
feel  that  this  association  is  in  a  position  to  adopt  standards  which 
we  feel  will  meet  with  the  hearty  approval  and  co-operation  of 
manufacturers  and  jobbers  in  the  electrical  business.  We,  therefore, 
recommend  that  this  association  adopt  standards  and  suggest  the 
following: 

For  postal  card  circulars,  quotations,  etc.,  3  in.  x  5  in. ;  catalogues, 
4  in.  x  6  in.,  6  in.  x  9  in.  Letter  paper,  specifications,  bulletins, 
circulars,  etc.,  Syi  in.  x  11  in. 

All  descriptive  circulars  are  to  be  printed  on  paper  similar  in  size 
and  thickness  to  letter  paper,  and  issued  in  bulletin  form;  numbered, 
dated  and  punched  so  that  they  can  be  bound  in  a  binder.  At  least 
two  holes  to  be  punched  on  the  left-hand  side,  3  in.  from  the  top 
and  bottom,  making  the  holes  5  in.  between  centers. 

For  an  index  to  these  bulletins  \\  e  suggest  the  card  index  system 
with  which  can  also  be  combined  prices  on  material  described  in 
the  bulletins.  On  these  cards  or  paper  (if  cards  are  used  they  should 
be  very  thin)  the  index  or  title  subject,  to  be  printed  on  the  top  of 
the  broad  side  with  date  on  the  right  hand;  bulletin  number  in  which 
description  of  material  can  be  found,  on  the  left.  On  the  next  line 
to  be  the  manufacturer  or  jobber's  name  and  address;  then  following 
with  prices  similar  to  a  form  presented  herewith.  These  cards  to 
be  3  in.  X  S  in.  This  size  could  also  be  used  by  punching  holes  on 
one  side  to  bind  in  a  cover,  to  be  carried  in  a  pocket. 

We  would  also  recommend  that  business  cards  be  of  this  same 
size,  gotten  up  in  a  similar  way  for  filing  purposes ;  for  the  reason 
that  very  often  a  representative  of  a  company  will  present  his  card 
and  if  the  customer  contemplates  purchasing  any  particular  article, 
prices  can  be  put  on  the  card  and  conveniently  filed.  This  matter  has 
been  suggested  to  several  manufacturing  and  jobbing  companies  in 
Chicago  and  has  already  been  introduced  with  very  good  results. 

Your  committee  has  taken  this  question  of  uniform  advertising 
up  with  quite  a  number  of  manufacturers  and  jobbers,  and  are  as- 
sured by  them  that  they  will  welcome  any  suggestion  or  standard 
adopted  by  this  association  for  the  reason  that  it  will  give  them 
some  assurance  that  the  money  they  are  spending  for  advertising 
matter  is  increased  in  value  and  is  appreciated  by  their  customers, 
and  is  in  such  form  that  it  can  be  utilized  at  their  convenience. 

We  think  it  is  not  necessary  to  enter  into  the  question  of  the 
form  in  which  advertising  matter  is  circulated  at  the  present  time. 
It  is  almost  impossible  to  devise  a  system  without  considerable  labor, 
that  it  can  be  utilized  at  all.  The  result  is  that  we  venture  to  say 
that  a  large  amount  of  advertising  matter  finds  its  way  to  the  waste 
basket ;  whereas,  if  there  was  a  system  of  uniformity  it  would  be 
a  comparatively  easy  matter  to  keep  it  in  some  form  where  it  is 
easily  accessible.  If  the  system  suggested  is  adopted  each  manu- 
facturer and  jobber  would  have  at  all  times  a  complete  up-to-date 
catalogue  of  their  product  or  goods  in  the  hands  of  the  customers 
without  going  to  the  great  expense  of  issuing  catalogues.  H.  J. 
Gille,  chairman ;  F.  W.  Bowen,  A.  M.  Barron. 

Harold  Almert,  of  Chicago,  thought  the  committee's  report  a  good 
start  and  that  the  work  ought  to  be  continued  and  certain  matters 
gone  into  more  in  detail.  He  said  the  central  station  men  felt  very 
badly  the  need  of  uniformity  in  size  in  advertising,  so  that  it  could 
be  filed  according  to  some  definite  system. 

George  Cutter,  of  Chicago,  said  that  this  is  an  era  of  filing  away 
information  in  a  manner  convenient  to  be  reached ;  and  he,  for  one, 
would  like  to  know  that  his  advertising  matter  and  especially  that 
part  of  it  he  would  arrange  for  this  purpose,  would  be  filed  away  by 
the  prospective  purchaser  in  such  a  way  that  it  could  easily  be  found 
when  wanted.  Mr.  Cutter  said  that  he  simply  needed  a  suggestion 
from  a  prospective  purchaser  indicative  of  what  they  would  like  to 
have  in  print  and  what  size  they  wished  him  to  adopt  and  they  could 
rest  assured  he  would  carry  out  their  wishes.  He  might  follow  up 
standard  size  circulars  with  some  circular  of  odd  shape  that  the 
customer  might  throw  into  the  waste  basket  if  he  desired,  but  which 
would  remind  the  customer  of  the  other  circular  that  was  filed 
away  and  still  in  existence.  He  did  not  propose  to  have  his  matter 
filed  away  and  buried. 

Mr.  Gille :  "I  have,  as  you  know,  taken  a  great  deal  of  interest 
in  this  matter  for  a  long  while,  and  have  taken  the  matter  up  with 
various  associations,  notably  the  Master  Car  Builders'  Association, 


who  have  had  this  plan  in  effect  since  1894.  The  purchasing  agents 
of  railroad  companies,  I  think,  pretty  generally,  will  throw  all  of 
their  advertising  matter  into  the  waste  basket  that  does  not  conform 
to  standard  sizes.  It  is  needless  to  say  here  that  a  central  station 
man  will  say,  unless  you  do  so  and  so  I  will  throw  your  advertising 
matter  into  the  waste  basket,  for  the  fact  that  it  has  gone  on  so  for 
years  and  years  makes  the  statement  entirely  unnecessary." 

T.  F.  Grover,  of  Fond  du  Lac,  recited  some  of  his  recent  trials 
in  locating  price  lists,  which  he  had  filed  for  future  reference  and 
heartily  endorsed  the  movement. 

F.  W.  Bowen,  of  Kenosha,  Wis.,  said  that  while  he  and  other 
central  station  men  had  systems  which  they  had  used  for  some  time, 
for  filing  away  information  for  reference,  these  systems  did  not 
accomplish  the  object  so  fully  as  they  would  if  the  association  had 
a  standard  size  for  advertising  matter  which  its  numbers  would 
receive  from  manufacturers  or  dealers.  However,  he  did  not  think 
the  association  ought  to  act  too  hastily  in  adopting  sizes,  although 
he  was  aware  of  the  fact  that  Mr.  Gille  had  given  the  matter  a  great 
deal  of  attention  for  some  time. 

A.  M.  Barron,  of  South  Bend,  Ind.,  favored  the  adoption  of  the 
report  at  once,  because  any  other  action  would  practically  sidetrack 
the  matter  for  another  year.  He  thought  if  the  report  were  adopted, 
advertisers  would  fall  in  line  as  soon  as  its  contents  became  known 
over  the  country. 

Mr.  Cutter  thought  the  scheme  should  be  worked  up  more  fully 
and  the  report  should  not  be  considered  as  final.  He  would  like  to 
know,  for  instance,  if  he  was  to  adopt  any  special  style  of  headings 
on  circulars,  whether  there  would  be  some  special  classification  of 
machinery,  some  special  method  of  naming  machinery  and  a  number 
of  questions  of  this  sort,  a  settlement  of  which  would  make  it  pos- 
sible to  file  away  these  things  where  they  could  be  found. 

Mr.  Gille:  "We  have  gone  into  the  matter  of  size  very  carefully. 
The  first  size  is  United  States  standard  postal  card,  3  in.  x  5  in. — 
that  is  the  standard  size  adopted  by  the  Globe- Wernicke  Company 
and  every  other  cabinet  company  in  the  country.  Most  of  us  use 
the  card  index  system  to  some  extent  at  least,  for  prices,  etc.,  and 
we  know  that  to  be  true.  The  next  size  is  standard  pocket  size,  a 
size  adopted  by  every  one  of  you,  I  think.  The  next  larger  is  the 
volume  size;  that  is  the  standard  size  in  which  the  proceedings  of 
the  American  Institute  of  Electrical  Engineers,  our  own  proceed- 
ings, the  proceedings  of  the  National  Electric  Light  Association,  and 
other  associations,  are  printed.  In  regard  to  the  letter  head  size, 
it  is  a  standard  letter  paper  size,  and  all  patented  binders  are 
made  that  size.  We  have  not  favored  any  one  in  this  matter,  and, 
taking  a  general  view  of  the  matter,  the  sizes  that  we  have  selected 
cannot  be  improved  on  very  much." 

Further  discussion  and  action  on  the  report  was  postponed  until 
the  following  day. 

LETTER    FROM     MR.    DOHERTY. 

Henry  L.  Doherty,  of  Denver,  Colo.,  who  was  unable  to  be  present, 
sent  a  communication,  urging  that  the  association  take  some  action 
tending  to  support  the  Louisiana  Purchase  Exposition,  in  St.  Louis, 
in  1904.  Since  the  National  Electric  Light  .\ssociation  has  already 
fixed  its  place  of  meeting  as  St.  Louis  in  1904,  he  suggested  that  the 
Northwestern  Electrical  Association  hold  its  summer  meeting  there, 
or  join  with  the  National  Electric  Light  Association  at  its  conven- 
tion. The  assurance  that  electrical  men  would  attend  the  convention 
will  greatly  influence  the  decisions  of  possible  exhibitors  and  will 
encourage  those  who  have  already  decided  to  exhibit,  to  elaborate  on 
their  present  plans.  After  some  discussion  it  was  voted  that  the 
association  hold  its  summer  meeting  in  1904  at  St.  Louis,  in  con- 
nection with  the  National  Electric  Light  Association. 

NORTHWESTERN    ASSOCIATION     HISTORY. 

Secretary  Thomas  R.  Mercein  presented  in  a  very  attractive  form  a 
brief  history  of  the  Northwestern  Electrical  Association.  It  was  in 
Oshkosh,  in  1892,  that  a  handful  of  men  of  electrical  interests  or- 
ganized the  Northwestern  Electric  Light  Association.  The  next 
meeting  of  these  men,  with  others,  was  held  at  Milwaukee,  in 
February,  1893,  and  the  organization  incorporated  as  the  North- 
western Electrical  Association.  Since  its  first  meeting  the  asso- 
ciation has  held  two  conventions  annually,  except  in  1899,  when  no 
summer  convention  was  held.  The  summer  conventions  were  briefly 
reviewed  by  Mr.  Mercein.    The  association  has  now  some  two  hun- 
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drcU  nicinl)cr>,  abiuil  c-i|iially  ilividcd  between  active  anil  associate 
lists. 

The  rapid  growth  of  the  electric  lighting  industry  in  the  West 
called  into  a  new  field  of  business  many  bright,  progressive  men, 
who  had  not  the  technical  education  now  to  be  had  in  every  college 
in  the  land.  Manufacturers  of  electrical  machinery  turned  out  a 
product  comparatively  in  the  experimental  or  development  stage. 
Modern  economies  of  central  station  management  were  unknown. 
Design  of  central  stations  was  not  then,  as  now,  the  result  of 
careful,  conscientious  work  by  experienced  engineers.  The  ubiqui- 
tous legislator,  elected  often  cither  as  a  dependable  cog-wheel  in  the 
political  machine,  or  because  he  is  a  "good  fellow,"  and  not  on  ac- 
count of  his  brains,  ability  or  judgment,  preached  municipal  owner- 
ship as  a  peg  to  hang  speech  upon  and  as  a  medium  of  information 
for  unthoughtful  constituents  that  their  representative  in  legislative 
halls  was  protecting  their  interests. 

These  and  many  other  reasons  led  to  the  formation  of  the  North- 
western Electrical  Association,  for  mutual  aid,  information  and  pro- 
tection, for  social  intercourse  and  good  fellowship,  for  interchange 
of  ideas,  and  standardization  of  apparatus,  material,  work  and 
methods.  The  association  has  done  much  to  help  its  members  along 
all  these  lines. 

While  the  association's  proper  territory  is  the  Northwest,  it  has 
many  members  in  States  outside  of  that  region.  The  association 
gives  special  attention  to  the  interests  of  the  smaller  central  stations 
in  its  territory,  believing  that  the  larger  plants,  theoretically,  at 
least,  are  not  so  much  in  need  of  its  services  as  are  the  smaller  ones. 
The  expense  of  membership  is  so  light  that  no  plant,  however  small, 
is  debarred  on  that  account.  There  has  been  no  special  or  systematic 
eflfort  to  increase  the  membership. 

After  the  reading  of  Mr.  Mercein's  paper,  here  abstracted,  a  vote 
of  thanks  was  given  him  and  a  committee  was  appointed  to  act  upon 
the  suggestions  contained  in  the  paper. 

The  next  paper  was  by  Prof.  A.  H.  Sabin,  expert  chemist  for 
Edwards,  Smith  &  Co.,  of  New  York,  on  the  subject  of 

METAL  PRESERVATION. 

The  paper,  which  was  somewhat  in  the  nature  of  an  informal 
talk,  reviewed  some  of  his  work  on  the  coating  of  pipe  to  prevent 
corrosion,  numerous  instances  being  cited  where  water  pipes  and 
the  like  had  been  coated  so  as  to  successfully  resist  rust.  It  was 
explained  why  coatings  applied  cold,  as  paint,  could  never  equal 
baked  enamel  coatings.  A  high  baking  temperature  of  400°  Fahr. 
during  the  process  of  oxidation  of  the  linseed  oil  which  forms  part 
of  the  compound,  prevents  the  slight  porosity  of  the  coating  and 
drives  off  the  film  of  air,  which  might  exist  between  the  applied 
compound  and  the  metal  to  be  coated.  The  fact  that  this  coating, 
oxidized  at  a  high  temperature  or  in  a  fused  condition,  was  not 
porous,  was  proved  in  a  test  made  several  years  ago  by  an  electrician 
of  the  General  Electric  Company,  who  found  a  film  measuring 
.0025  inch  in  thickness  to  afford  complete  insulation  against  a  direct 
current  of  6,500  volts.  If  the  coating  had  been  porous  it  would  have 
allowed  the  current  to  leak  through  the  lower  voltage. 

The  process  for  doing  this  work  requires  that  the  surface  of  the 
metal  be  made  first  clean,  either  by  pickling  or  by  the  sand  blast. 
The  sections  to  be  coated  are  then  to  be  put  for  a  few  minutes 
into  the  hot  oven,  then  into  the  hot  compound.  Two  or  three  minutes 
is  long  enough  in  the  dipping  tank.  It  is  then  slowly  drawn  out 
and  put  into  the  oven,  where  it  is  baked  for  about  two  hours,  when  it 
is  done. 

At  the  close  of  the  paper  Mr.  Pearce,  of  Negaunee,  Mich.,  said 
that  central  station  men  had  a  great  deal  of  trouble  with  smoke 
stacks,  and  inquired  the  best  way  of  maintaining  them. 

Prof.  Sabin  said  that  the  primary  trouble  with  the  smoke  stack  is 
that  it  gets  so  hot  that  no  paint  or  varnish  can  be  applied  that  will 
stand  for  any  length  of  time,  since  all  the.se  coatings  are  organic  sub- 
stances. As  an  engineer,  he  might  maintain  that  the  temperature 
of  the  gases  going  into  the  smoke  stack  should  be  below  400°  F., 
but  at  the  same  time  this  was  not  always  the  case,  and  in  conse- 
quence the  paint  burned  off  the  stack.  He  cited  instances  where 
steel  stacks  had  stood  five  or  six  years  without  repainting  and  the 
paint  was  still  in  excellent  condition. 

Mr.  Pearce  said  that  his  greatest  trouble  was  in  stacks  burning 
out  the  fourth  or  fifth  course  from  the  top,  the  stacks  being  about 
75  feet  high. 

Prof.  Sabin  said  that  this  was  due  to  sulphur  in  the  coal,  which 
formed    sulphurous    acid,    which    was    very,   very    corrosive.     This 


was  not  hard  un  the  paint,  because  good  paint  would  stand  con- 
siderable acid ;  but  none  of  the  paints  was  entirely  non-porous.  The 
acid  gels  iliniiigh  the  pores  to  the  iron  underneath,  and  heaves 
the  i>ainl  olT. 

J.  11.  Harding,  of  La  Porte,  Ind.,  inquired  as  to  the  cflicacy  of 
coating  the  inside  of  hot  water  pipes.  He  said  he  was  operating  a 
central  station  heating  plant,  and  had  some  trouble  with  the  nipples 
in  the  radiators  being  eaten  up.  There  was  no  trouble  with  the 
circulating  pipes  of  the  system.  He  wondered  whether  there  was 
any  preservative  that  would  protect  these  nipples. 

Prof.  Sabin  did  not  think  there  was.  He  did  not  know  of  any- 
tliing  that  would  withstand  hot  w.itcr  for  any  length  of  time.  Granite 
ware  enamel  will  withstand  hot  water  for  a  time,  but  not  for  months 
and  years.  Hot  water  will  dissolve  almost  anything,  if  you  give  it 
time. 

The  president  appointed  as  a  committee  to  consider  the  relation 
of  national  and  local  organizations,  mentioned  in  Mr.  Mercein's 
p.iper,  the  following  gentlemen  :  Thomas  R.  Mcrcein,  P.  H.  Korst 
and  E.  L.  Debell. 

A  committee  was  appointed  to  consider  the  proposed  additional 
clauses  to  be  inserted  in  the  National  Electrical  Code,  which  had 
been  sent  for  the  consideration  of  the  association  by  the  council 
of  the  A.  I.  E.  E.,  regarding  precautions  to  be  taken  in  connection 
with  extra  high  voltage  constant-potential  circuits,  and  grounding  of 
secondary  circuits,  this  committee  to  report  the  following  day.  The 
committee  appointed  consisted  of  W.  T.  Putnam,  R.  N.  Kimball  and 
P.  H.  Korst. 

THURSDAY    MORXI.VC    SESSIO.V — TAXES. 

The  meeting  was  opened  with  a  call  for  questions  and  answers. 

Mr.  Pearce.  "About  the  only  question  that  I  have  is  the  subject 
of  taxes.  In  Michigan  during  the  last  year  we  have  had  a  tax  com- 
mission visit  all  the  railroad  plants  in  the  State,  and  our  plants 
have  increased  in  value  about  200  per  cent.  Ours,  for  instance,  has 
been  in  operation  for  about  twelve  years,  and  during  the  twelve 
years  instead  of  depreciating  in  value,  it  has  gone  up  200  per  cent. 
The  plant  when  it  was  built  cost  $142,000,  and  they  had  an  expert 
come  around  and  look  the  thing  over,  and  thought  we  ought  to  go 
down  on  the  rolls  for  $200,000.  We  w'ill  sell  them  the  plant  for 
$80,000.  Now,  if  anybody  has  any  way  to  suggest  to  get  out  of  paying 
this  enormous  amount  of  taxes,  which  amounts  to  about  4  per  cent, 
of  the  capital  stock,  I  should  like  to  hear  from  them.  They  have 
placed  our  valuation  on  the  basis  of  the  gross  receipts  of  both  gas, 
electric  light  and  street  railway,  so  that  if  we  earn  $12,000  our  as- 
sessed valuation  is  $200,000.  There  is  another  street  railway  in 
that  part  of  the  State  which  is  a  modern,  up-to-date  plant,  recently 
built.  It  is  one  of  the  best  plants  in  that  part  of  the  country.  It  cost 
in  the  neighborhood  of  a  million  and  a  half  dollars,  and  the  tax 
commissioners  put  it  on  the  list  at  $577,000.  So  we  have  a  plant 
that  is  a  wonder." 

Mr.  Bowen  expressed  an  opinion  that  taxation  of  institutions  of 
this  class  should  be  upon  a  basis  of  the  net  results.  A  plant  may  cost 
a  million  dollars,  and  lose  money;  and  the  additional  burden  imposed 
upon  it  of  taxation  on  the  cost  of  the  plant  would  mean  a  very 
considerable  deficit  in  the  balance  sheet.  Another  plant  might  cost 
a  hundred  thousand  dollars,  only  one-tenth  of  what  the  first  plant 
cost,  yet  have  made  possibly  20  per  cent.  Now  that  fellow  ought 
to  pay  an  equitable  tax,  based  upon  the  result  of  his  business.  The 
other  fellow  has  got  a  non-paying  proposition,  and,  on  the  theory  of 
the  taxing  authorities,  he  really  ought  to  pay  no  tax  whatever.  Tax- 
ation, in  theory,  is  levied  against  taxable  assets.  If  the  plant  is  a 
money  loser,  it  is  not  going  to  be  a  taxable  asset  for  any  continued 
length  of  time.  Taxation  of  public  service  corporations  ought  to  be 
a  reasonable  tax,  based  upon  their  profits,  and  not  upon  any  arbitrary 
valuations. 

The  president  thought  that  it  would  meet  the  desire  of  the  public 
better  if  these  corporations  were  taxed  upon  the  percentage  of 
their  gross  receipts,  rather  than  upon  their  net  profits,  since  the 
net  profits  might  be  disposed  of  by  the  company  in  one  w-ay  or 
another.  Mr.  Bowen  still  maintained  that  a  losing  venture  should 
not  be  taxed,  because,  theoretically,  it  had  nothing  with  which  to 
pay  the  tax. 

President  Lord. — Supposing  a  merchant  had  a  stock  of  $100,000. 
He  had  it  there  in  actual,  tangible  goods.  He  ran  the  business,  and 
at  the  end  of  the  year  instead  of  making  any  money  he  lost  $5,000; 
would  you  say  for  a  moment  that  he  ought  not  to  pay  any  taxes  on 
that  stock  of  $100,000  because  he  lost  money  during  the  year? 
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Mr.  Bowen  thought  the  merchant  received  a  certain  amount  of 
police  and  fire  protection,  which  would  cost  the  commonwealth 
something,  and  it  should  receive  a  return  for  its  expenditure  on  his 
-account.  In  other  words,  it  is  "ready  to  serve"  him,  according  to 
Brother  Doherty,  and  this  ought  to  be  paid  for.  He  thought  very 
few  companies  would  run  their  books  in  such  a  way  as  to  mislead 
•themselves,  if  they  could  help  it,  and  that  there  was  at  least  a  rea- 
sonable degree  of  honesty  in  the  managers  of  corporations,  as  well 
-as  among  private  individuals,  that  would  not  permit  them  to  will- 
fully misrepresent  to  the  taxation  authorities  the  condition  of  their 
business.  He  thought  in  the  matter  of  taxation  of  public  service 
corporations,  there  was  no  (juestion  but  that  their  methods  of  book- 
keeping and  their  books  should  be  open  to  the  authorities,  and  this 
would  be  a  sufficient  check  upon  any  condition  of  affairs  which  would 
•be  misleading  as  to  the  profits. 

A.  M.  Barron  thought  the  assessment  of  public  utility  property 
should  be  made  on  the  physical  value,  rather  than  on  the  gross  or 
net  receipts,  because  bookkeeping  is  so  susceptible  of  manipulation. 
In  Indiana  the  material  and  physical  value  of  the  property  is  taken 
in  making  the  assessment. 

Mr.  Pearce  said  that  in  Michigan  the  Board  of  Taxation  Commis- 
sioners levy  on  tangible  value,  or  property,  and  also  on  the  intangible 
value,  or  franchise;  so  that  they  are  taxed  on  franchise,  as  well 
as  on  physical  property.  He  mentioned  some  cases  of  inequality  of 
taxation  in  his  State. 

Mr.  Gille :  "We  are  being  taxed  now  on  the  so-called  physical 
properties  of  the  plant,  but  we  would  very  much  prefer  a  gross 
earnings  tax.  We  believe  that  everybody  up  in  our  country  prefers  a 
gross  earnings  tax,  on  the  ground  that  it  is  a  great  deal  better  than 
to  be  placed  in  the  hands  of  an  assessor,  who  does  not  know  very 
much  about  the  property.  At  the  same  time  a  gas,  electric  or  street 
railway  property  is  such  that  it  is  pretty  hard  to  tell  what  the  value 
■of  it  is,  and  I  do  not  think  there  is  any  question  but  what  in  a  very 
short  time  the  entire  country  will  place  electric,  gas  and  street 
railway  properties  in  a  parallel  line  with  telephone  and  railway  prop- 
■erties,  and  I  think  it  ought  to  be  done,  and  I  think  it  is  the  only  way 
to  get  at  a  fair  valuation  of  the  property." 

NEW    RULES    FOR    ELECTRICAL    CODE     ENDORSED. 

The  committee  appointed  the  day  before  to  consider  the  proposed 
additions  to  the  National  Electrical  Code,  submitted  to  the  associa- 
tion by  the  council  of  the  American  Institute  of  Electrical  Engineers 
(which  is  securing  the  views  of  electrical  men  on  the  rules  before 
action  is  taken  by  the  Underwriters'  National  Electrical  Associa- 
tion), reported  in  favor  of  the  rules  as  they  stand.  The  proposed 
rules  adopted  by  the  joint  committee  are  familiar  to  the  readers  of 
this  journal. 

The  committee  reported  that  it  had  conferred  with  a  number 
■of  the  members,  who  would  be  most  interested  in  this  matter,  and 
that  all  seemed  to  think  there  was  nothing  against  their  interests 
in  this  joint  report.    The  rules  mainly  take  the  form  of  suggestions. 

Mr.  Gille  said  that  this  report  referred  only  to  outside  construction 
of  constant-potential  circuits  of  over  5,000  volts,  and,  therefore, 
affected  only  transmission  lines.  He  thought  the  regulation  proper, 
and  recommended  it  to  the  American  Institute  of  Electrical  Engineers 
some  time  ago.  He  considered  it  perfectly  proper  that  the  associa- 
tion should  endorse  the  proposition.  After  some  discussion  the 
report  of  the  committee  was  adopted  and  accepted. 

STANDARD    ADVERTISING  SIZES  ADOPTED. 

The  report  of  the  committee  on  standard  sizes  for  advertising 
matter  which  was  presented  the  day  before,  was  the  subject  of  a 
lengthy  discussion.  All  seemed  to  agree  that  there  was  great  need 
"for  such  standards.  The  discussion  was  mainly  on  the  best  way  to 
further  the  movement,  in  order  that  it  might  be  made  national, 
rather  than  purely  local,  among  electrical  organizations,  and  that 
headings  and  subjects  might  be  formulated  for  convenience  in  filing. 
The  discussion  was  taken  part  in  principally  by  Messrs.  Almert, 
•Gille,  Bowen  and  Barron.  It  was  finally  moved  and  carried  to  adopt 
the  report  of  the  committee,  and  to  continue  the  committee,  that  it 
might  push  the  work  further  and  bring  the  matter  before  other 
electrical  bodies. 

J.  W.  Shuster,  of  the  University  of  Wisconsin,  then  read  a  paper 
■on  the  subject  of 


RATES  AND    METHODS   OF   CHARGING. 

Six  methods  of  charging  were  outlined.  The  flat  rate,  the  meter 
rate,  the  Wright  maximum  demand,  the  Doherty  rate,  the  four-C 
system  and  the  double-rate  meter.  The  only  apology  for  men- 
tioning the  flat  rate,  is  the  fact  of  its  existence.  The  fact  that  the 
station  has  no  check  on  the  length  of  time  the  lamps  are  in  use  makes 
it  obvious  that  the  flat  rate  is  unjust  and  entirely  devoid  of  business 
principle.  The  rate  should  be  refused  entirely  or  made  so  high 
that  consumers  would  prefer  some  meter  rate.  In  dealing  with 
most  commodities,  a  charge  on  the  basis  of  product  delivered  is 
generally  equitable.  The  plain  meter  rate  does  this,  but  the  sup- 
plying of  electric  power  deals  with  conditions  of  investment  that 
are  seldom  if  ever  met  with  in  other  lines  of  business.  These  con- 
ditions require  the  working  out  of  special  systems  of  charging  more 
equitable  to  company  and  consumer.  The  various  methods  of 
charging  outlined  at  the  opening  of  the  paper  were  then  described  in 
detail,  the  Wright  demand  system  as  developed  in  England  being 
first  taken  up. 

Mr.  Gille:  "This  is  a  very  interesting  paper  to  me  and  probably 
is  to  every  one,  and  is  a  subject  which  will  bear  considerable  study. 
I  would  like  to  take  issue,  however,  with  Mr.  Shuster  on  one  point. 
He  says  the  only  apology  for  mentioning  the  flat  rate  is  that  it  is  in 
existence.  I  differ  with  him  there.  I  believe  that  there  is  a  large 
amount  of  business  in  every  central  station,  be  it  large  or  small, 
that  can  be  gotten  on  a  flat  rate  better  than  it  can  in  any  other  way. 
I  refer  to  sign  lighting  and  window  lighting.  That  is  a  class  of 
important  business  which  you  cannot  get  on  meter  rates,  but  you 
can  get  satisfactory  compensation  out  of  that  class  of  business  on 
flat  rates.    In  a  big  city  that  class  of  business  is  very  important." 

President  Lord:  "In  reply  to  Mr.  Gille,  I  will  say  that  I  have 
tried  flat  rates,  and  have  tried  meter  rates;  and  I  tried  the  flat  rate 
on  the  window  and  design  lighting,  charging  so  much  a  month ;  but 
the  trouble  with  our  customers  was  that  they  would  go  home  and 
leave  the  lamps  burning  all  night,  and  I  could  not  get  an  adequate 
rate.  But  I  realized  that  they  should  have  a  lower  rate  for  that 
window  lighting,  so  I  simply  connected  my  window  lights  and  side 
lights  on  a  separate  meter,  and  I  said,  I  will  make  you  a  special  rate 
for  your  window  lighting;  that  was  done,  and  the  plan  proved 
successful." 

Mr.  Gille :  "In  very  large  cities  inspectors  are  employed  for  all 
night  service,  and  any  man  that  burns  his  lights  longer  than  his 
contract  permits  pays  extra  for  it." 

Mr.  Almert:  "I  think  Mr.  Gille's  scheme  works  out  all  right  in 
the  congested  districts  of  large  cities,  where  they  must  have  an 
inspector  all  the  time,  and  it  is  a  policy  in  most  of  the  big  cities  to 
have  such  service  connected  with  service  boxes,  and  the  lights  are 
thrown  on  and  off  by  an  employee  of  the  company ;  but  I  do  not 
think  it  would  work  out  in  small  cities." 

Mr.  Gille:  "I  neglected  to  say  that  there  are  quite  a  number  of 
time  switches  on  the  market  at  the  present  time;  we  are  using 
quite  a  number  of  them,  and  believe  that  the  use  of  the  time  switch 
solves  this  question.  The  time  switch  throws  the  sign  in  and  out 
whenever  desired." 

Mr.  Shuster:  "As  to  signs,  that  question  has  been  discussed  by 
very  many  authorities  who  have  had  a  great  deal  of  experience  in 
station  work,  and  they  differ  very  much  as  to  the  advisability  of 
giving  a  flat  rate  on  sign  work,  or  on  giving  a  special  meter  rate, 
as  has  been  suggested.  In  regard  to  the  flat  rates,  one  of  the  ob- 
jections has  been  mentioned  as  being  due  to  the  fact  that  they  burn 
the  lights  longer  than  is  specified  in  the  contract,  and  the  other 
objection  is  that  there  is  quite  a  considerable  objection  to  giving 
a  special  rate  in  cases  of  that  kind,  from  the  fact  that  when  you 
commence  giving  special  rates  for  any  particular  kind  of  service, 
there  is  no  end  to  the  number  of  special  rates  that  you  can  make." 

Mr.  Almert:  "I  have  found  that  the  great  difficulty  with  many 
of  the  small  store  owners  who  would  like  to  have  electric  signs  is 
the  first  cost,  and  I  have  found  it  profitable  to  make  a  proposition 
similar  to  this,  that  the  central  station  sells  him  an  electric  sign 
and  makes  him  a  rate  of  so  much  a  month,  by  which  he  pays  for 
that  sign,  and  also  for  the  current  consumed.  Included  in  this  is 
the  cost  of  an  automatic  switch  on  the  premises,  instead  of  a  meter, 
which  is  taken  care  of  by  an  inspector  who  winds  it  every  7  or  8 
days,  and  changes  the  time  of  the  clock  as  the  dusk  hour  changes." 

HOW   SOME   PLANTS  COULD  BE  MADE   TO   PAY  BETTER. 

Prof.  Geo.  D.  Shepardson,  of  the  University  of  Minnesota,  was 
on  the  programme  for  a  paper  on  the  subject,  "The  Economic  Value 
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uf  Tc>tinK."  lie  said  that  there  is  a  tradition  abruud  tiiut  some 
trusting  sui)crintciulfiit.s  believe  everything  that  is  told  thcni  or  that 
they  read  or  hear  in  regard  to  the  claims  made  by  niunufacturers. 
Now,  it  is  soinetinies  su!>|)ected  that  nianiifactiircrs  and  particuiurly 
(heir  selling  agents,  wax  enthusiastic  us  they  continue  to  present 
(he  advantnges  of  their  particular  apparatus,  and  their  enthusiasm 
is  always  on  the  increase.  Sonic  things  that  they  wish  were  so 
they  soon  believe  are  so.  If  the  station  man  acce|)ts  everything 
that  is  claimed  be  sometimes  awakens  to  the  fact  that  he  has  been 
deceived.  Not  that  the  manufacturers  intentionally  deceive  him, 
but  still  he  tinds  things  arc  not  exactly  as  represented.  liven  if 
ihcy  arc  as  represented  at  the  outset  it  sometimes  occurs  that  cquip- 
ment  is  subject  to  deterioration,  and  its  performance  after  a  lime — 
weeks,  months  or  years — may  be  very  dilTerent  from  what  it  is  when 
equipment  was  new.  So  it  seemed  to  Prof.  Shcpardson  that  the  topic 
of  this  paper  represented  a  matter  of  considerable  importance.  He 
believed  that  everything  should  be  tested  which  enters  into  the 
cost  of  production  and  distribution,  from  the  coal  pile  to  the  re- 
ceiving cashier.  So  the  subject  of  this  paper  might  very  well  be, 
"How  Some  Plants  Could  I5e  Made  to  Pay  Better."  Wc  hope  to 
give  an  abstract  of  the  paper  next  week. 

In  connection  with  the  desirability  of  the  8-hour  day.  Prof.  Shcp- 
ardson supplemented  his  paper  by  saying  that  he  was  often  invited 
to  reconuncnd  men  for  going  into  central  stations,  and  the  new 
graduate  from  a  technical  course  is  attracted  to  station  work.  "There 
are  opportunities  there  for  a  good  man,  but  when  they  get  out  and 
find  they  have  to  work  from  12  to  20  hours  a  day  for  7  days  in  a 
week  and  no  let-up  at  all,  except  in  the  summer  time,  they  find  it 
a  pretty  serious  proposition,  and  unless  the  opportunities  for  ad- 
vancement are  unusual  you  will  find  that  the  better  class  of  technical 
graduates  are  going  over  into  the  factories,  in  with  the  construction 
engineers,  and  that  they  are  going  into  the  station  operation  less 
and  less  frequently.  Now,  it  seems  to  me  that  that  is  unfortunate 
for  the  central  station  people.  My  students  have  been  going  less  and 
less  frequently  for  several  years  into  station  work,  and  it  is  because 
of  the  long  hours  and  the  slow  rate  of  promotion  and  low  wages 
which  they  get  as  compared  with  the  wages  that  they  can  get  else- 
where. I  am  not  here  making  a  petition  that  you  go  after  technical 
men,  because  the  demand  for  college  graduates  exceeds  the  supply 
very  greatly.  I  think  in  the  last  12  months  I  have  had  fully  six 
times  as  many  applications  for  graduates  as  our  last  year's  grad- 
uating class  numbered,  and  there  is  no  occasion  whatever  to  beg  for 
jobs ;  but  looking  at  it  from  the  standpoint  of  station  operation, 
it  seems  to  me  that  if  the  station  men  could  make  the  conditions  of 
the  employees  more  like  those  obtaining  in  other  lines  of  practice, 
they  would  secure  a  better  class  of  men  for  operating  in  the  stations, 
and  these  men  would  stay  longer  with  one  concern." 

The  Nominating  Committee  presented  the  following  report :  For 
president,  F.  W.  Bowen,  Kenosha,  Wis.,  for  first  vice-president, 
H.  J.  Gille,  St.  Paul,  Minn. ;  for  second  vice-president,  A.  M. 
Barron,  South  Bend,  Ind. ;  for  secretary  and  treasurer,  Thomas  R. 
Mercein,  Milwaukee.  For  Board  of  Directors — S.  B.  Livermore, 
Winona,  Minn. ;  T.  F.  Grover,  Fond  du  Lac,  Wis. ;  J.  H.  Harding, 
La  Porte,  Ind. 

The  report  of  the  committee  w^as  adopted  and  the  ballot  of  the 
association  cast  for  the  officers  nominated.  The  new  president  was 
escorted  to  the  chair,  and  responded  to  the  honor  conferred  upon 
him  in  a  few  well-chosen  words. 

On  motion  of  Mr.  Almert,  the  Committee  on  Standardization  of 
Advertising  was  authorized  to  appoint  sub-committees  in  such 
territories  as  he  sees  fit,  to  work  in  connection  with  the  committee. 

Secretary  Mercein  said  in  behalf  of  the  Committee  on  Consolida- 
tion of  Electrical  Associations,  that  he  did  not  know  whether  he 
approved  of  the  plan  or  not.  He  would  like  an  expression  as  to 
whether  or  not  it  w-as  advisable  for  the  committee  to  take  any 
action  at  present,  with  a  view  to  the  consolidation  of  electrical  asso- 
ciation interests.  His  personal  feeling  at  the  moment  was  that  it 
would  be  best  to  have  the  committee  discontinued. 

President  Lord  said:  "We  do  not  care  to  syndicate  the -North- 
western Electrical  Association.  We  have  done  well.  We  have  a 
large  and  prosperous  association;  and  it  seems  to  me,  really,  that  the 
committee  which  you  appointed  yesterday  on  motion  should  be 
discharged." 

President  Bowen  called  attention  to  the  fact  that  there  were  a 
number  of  gas  associations,  but  none  of  the  State  associations  had 
in  any  wise  drawn  from  the  strength  of  the  membership  or  the  work 


uf  any  larger  a.ssociations.  lie  thought  that  both  the  National  Elec- 
tric Light  Association  and  the  Nortluvesiern  Electrical  Association 
would  both  continue  to  grow  stronger  as  time  goes  on. 

Mr.  H.  C.  Wirt,  of  the  General  Electric  Company,  Sclicncctady, 
N,  Y.,  was  then  introduced  and  read  his  paper  on  "Automatic  Volt- 
age Rcgulalcjrs."  By  way  of  introduction,  he  said  that  Prof.  Shep- 
ardson's  paper  revealed  a  bad  state  of  afTairs  in  central  station 
practice  due  to  improper  voltage  regulation.  The  paper  to  be  read 
would   suggest  methods  to  correct  these  troubles. 

During  the  reading  of  his  paper,  Mr.  Wirt  said:  "It  is  the  custom 
of  lamp  manufacturers  always  to  (ind  out  whether  their  customer 
has  an  alternating-current  plant  or  a  direct-current  plant;  that  is, 
they  know  by  practical  experience  that  it  would  be  useless  to  send  a 
high-efliciency  lamp  to  an  alternating  plant,  although  I  think  with 
the  high  pressure  the  reverse  condition  ought  to  occur;  that  is,  you 
would  expect  with  that  high  pressure  that  the  alternating  plant 
could  run  with  less  drop  and  therefore  the  alternating  plant  should 
use  higher  efficiency  lamps  than  the  direct-current  i)lant.  The 
tables  issued  by  the  incandescent  lamp  manufacturers  arc  not  taken 
as  they  should  be  by  the  central  station  men.  Think  of  only  one 
volt  variation  on  a  lOO-volt  circuit  decreasing  the  life  of  your  lamps 
18  per  cent.  I  think  it  is  physically  impossible  for  a  station  to-day 
under  practical  conditions,  to  keep  good  voltage  (that  is  within  a 
volt).  A  great  many  think  they  arc  doing  it,  but  put  a  recording 
chart  on  and  you  will  be  surprised  at  the  result.  We  are  all  study- 
ing methods  to  improve  our  condition,  and  I  think  it  is  a  case 
where  a  little  expense  will  do  a  wonderful  lot  of  good.  Most  of  you 
know  cases  where  by  spending  a  lot  of  money  you  can  improve 
your  conditions  somewhat,  but  what  you  are  looking  after  is  where 
a  few  hundred  dollars  will  do  a  great  deal  for  you ;  and  I  think 
voltage  regulation  is  the  place  to  put  your  money." 

Mr.  Gille:  "It  seems  to  me  that  we  have  got  a  question  before 
us  now  that  there  is  not  a  plant  in  the  country  that  is  not  vitally  in- 
terested in.  We  are  operating  a  water  power  plant  similar  to  what 
Mr.  Wirt  has  described,  and  we  must  keep  a  man  at  the  switch- 
board and  one  at  the  water  wheel  governor,  day  and  night.  Has 
this  system  been  worked  out  so  that  it  will  handle  rotary  converters 
at  the  end  of  a  30-mile  transmission  line?" 

Mr.  Wirt :  "We  are  working  on  that  line.  We  can  do  the  work 
all  right  on  a  motor  generator  set.  We  are  developing  regulators  to 
keep  motors  at  absolutely  constant  speed,  and  I  think  we  can  do 
something  with  the  rotary  converter.  Before  the  regulator  was  used 
the  cases  of  trouble  that  we  had  from  that  source  were  such  as  to 
cause  us  to  throw  up  our  hands,  and  it  was  practically  a  question  of 
taking  our  machinery  back. 

"It  can  be  arranged  so  that  it  would  maintain  practically  absolutely 
constant  voltage  at  your  point  of  distribution.  That  is  exactly  the 
condition  that  we  had  in  Colorado,  that  the  circuit  was  so  long, 
where  they  had  induction  motor  work,  that  whenever  they  started 
the  motors,  they  would  kill  the  machines— they  could  not  operate 
in  spite  of  the  fact  that  they  had  men  there  to  grab  the  rheostat. 
But  they  could  not  do  it  quickly  enough.  In  other  words,  a  man 
cannot  catch  the  rheostat  arm  and  jerk  it  around  800  times  a  minute, 
as  the  regulator  does." 

Prof.  D.  C.  Jackson,  of  Madison :  "We  have  found,  as  Mr.  Wirt 
says,  that  to  regulate  quickly,  the  arm  of  the  rheostat  must  be  thrown 
clear  around  and  brought  back,  which  it  is  very  difficult  for  a  man 
to  do  quick  enough.  But  this  machine  does  the  work.  I  wish  to^ 
ask  Mr.  Wirt,  and  it  is  a  point  that  I  do  not  believe  would  really 
be  troublesome  in  the  regulator,  but  it  seems  to  me  with  a  very- 
sensitive  exciter  there  would  be  a  tendency  for  a  variation  in  the 
voltage  passing  through  the  generator  field,  and  I  would  like  to  know 
whether  any  trouble  of  that  sort  has  been  noticed,  from  the  heating 
of  the  fields  from  the  use  of  this  Tyrrell  regulator. 

"Another  point  which  I  think  is  of  interest  to  all  of  us  who  are 
interested  in  transmission  work,  is  whether  the  General  Electric 
Company  has  taken  up,  in  connection  with  this  regulator,  in  the 
compounding  of  the  regulator,  the  regulating  for  the  inductive  drop, 
which  has  been  taken  up  to  a  certain  extent  I  know,  by  some  of  the 
companies,  and  I  doubt  not  the  General  Electric  Company  has  done 
the  same.  I  should  be  very  glad  to  hear  regarding  these  two  points. 
I  know  one  thing  regarding  the  Tyrrell  regulator,  that  in  Burlington,. 
Vt.,  Mr.  Tyrrell  put  in  such  a  regulator  as  this,  and  when  I  exam- 
ined that  regulator  it  was  a  great  curiosity  to  me,  but  at  the  saine 
time  it  seemed  to  do  the  work,  and  I  am  inclined  to  think  that  we 
have  every   reason   to  believe  what  Mr.    Wirt   has  been   telling   us 
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xegarding  the  remarkable  operation  of  this  regulator." 

Mr.  Wirt :  "As  regards  the  exciter,  we  do  not  notice  any  flicker- 
ing in  the  light.  We  did  until  very  recently  notice  a  flickering  in 
the  light  of  a  direct-current  machine,  and  we  were  up  almost  to 
the  point  of  recommending  an  independent  e-xciter  for  the  direct- 
■current  machine  where  the  flickering  was  objectionable;  but  we 
found  that  by  greatly  increasing  the  rapidity  of  the  relay  magnet, 
we  could  do  away  with  all  the  flickering.  We  have  not  noticed  any 
trouble  with  any  of  the  generators  operated,  in  connection  with 
these  regulators,  in  the  way  of  heating  fields  or  otherwise. 

"We  do  not  simply  go  down  a  little  way,  but  go  way  down  if  we 
want  to  bring  the  voltage  down.  We  apply  so  much  energy  to 
changing  the  voltage  that  it  overcomes  any  reluctance  of  the  fields, 
and  for  that  reason  we  stipulate  in  the  operation  of  the  regulator 
that  the  exciter  must  be  one  where  you  have  great  range  of  voltage ; 
where  you  can  apply  125  down  to  40  volts  to  get  a  no- volt  working 
result.  As  regards  compounding  for  inductive  loads,  that  is  allowed 
for,  and  Mr.  Tyrrell,  who  has  made  a  special  study  of  that,  says 
that  it  compounds  for  the  induction  loads." 

(Charts  were  exhibited  by  the  speaker,  showing  the  difference 
jn  constancy  of  voltage  with  and  without  the  regulator,  the  charts 
where  the  regulator  was  used  showing  a  constant  voltage  in  every 
instance,  while  the  voltage  where  the  regulator  was  not  used  was 
•quite  variable.) 

Mr.  Almert :  "There  is  one  point  not  quite  clear  to  me,  and  that 
is  regarding  the  operation  of  a  number  of  exciters  from  the  same 
■machine." 

Mr.  Wirt :  "By  putting  the  exciters  in  multiple  you  can  control  the 
voltage  of  the  exciters ;  that  is,  you  operate  your  generators  and 
•exciters  both  in  multiple,  with  one  regulator." 

MODERN  ILLUMINATION. 

The  lecture  by  W.  D.  Ryan,  of  the  General  Electric  Company, 
JLynn,  Mass.,  was  the  best  attended  of  any  feature  of  the  convention, 
the  room  being  crowded  to  listen  to  Mr.  Ryan's  remarks  and  to  see 
his  demonstrations.  The  lecture  was  illustrated  with  lantern  slides 
■and  with  some  other  optical  apparatus.  He  said  in  introduction 
that  the  subject,  properly  speaking,  should  be  treated  in  a  series 
of  four  or  five  lectures,  and  it  would  be  necessary  for  him  to  make 
some  very  abrupt  turns,  going  from  one  subject  to  another,  because 
of  the  limited  time  at  his  disposal. 

His  introductory  remarks  and  demonstrations  were  on  certain 
well-known  scientific  facts  regarding  light  and  color,  and  led  up  to 
the  point  where  it  was  demonstrated  that  it  is  necessary  to  have  a 
white  light  in  order  to  properly  match  colors.  For  instance,  if  you 
have  a  light  that  has  no  violet  in  it,  and  attempt  to  look  at  a  piece  of 
material  which  would  ordinarily  reflect  violet,  it  would  not  appear 
violet  at  all,  but  would  go  down  as  low  as  the  bronze ;  so  that  a 
piece  of  violet  material,  purchased  in  a  light  which  has  not  the 
proper  amount  of  violet,  will  have  a  very  different  look  in  daylight 
from  what  it  did  under  the  circumstances  mentioned.  We  must  be 
careful  in  all  lights  to  get  it  as  nearly  daylight  balanced  as  possible. 
There  is  an  average  daylight  effect  which  we  can  approach  very 
•closely  with  the  arc  light,  but  it  has  not  been  approached  with  any 
other  form  of  artificial  light. 

He  showed,  projected  on  the  screen,  a  photograph  of  an  invention 
of  his  called  the  Ryan  chromoscope,  which  is  used  for  comparing  the 
appearance  of  the  same  material  under  different  kinds  of  light  at  the 
same  time.  This  experiment,  he  explained,  was  useful  in  showing 
prospective  station  customers  the  effect  that  different  kinds  of  light 
would  have  in  a  display  of  goods. 

A  diagram  was  exhibited  showing  the  relative  proportion  of  the 
different  kinds  of  light  waves  in  sunlight,  arclight  and  gaslight,  in- 
■dicating  not  much  dift'erence  between  the  sun  and  arclight,  as  to 
quality,  but  considerable  difference  between  arc  and  gaslight. 

The  object  to  be  secured  in  illumination  is  to  get  lighting  even. 
Mr.  Ryan  here  showed  his  new  form  of  concentric  light  diffuscr  and 
also  some  special  forms  of  diffusers.  He  called  attention  to  a  form 
of  reflector  lamp,  used  at  a  shipyard  over  very  large  ships,  so  that 
shipbuilding  could  be  continued  at  night.  The  effect  is  like  daylight. 
There  are  practically  no  shadows.  This  is  the  first  time  that  ships 
have  been  so  lighted  that  the  men  could  work  safely  on  them  at 
night. 

The  superior  (luality.  volume  and  unequalcd  economy  of  the 
electric  arc  is  so  well  recognized  that  it  has  supplanted  all  other 
artificial    lights    for   high-class    mercantile    illumination.     The    open 


arc,  while  giving  an  especially  white  light  of  high  candle-power, 
concentrates  the  most  powerful  rays  in  a  comparatively  small  circle 
within  a  few  feet  of  the  lamp.  The  circle  encloses  a  dark  zone 
directly  under  the  lamp  and  beyond  the  ring  of  concentrated  light, 
the  illumination  falls  off  rapidly  and  the  general  result  is  most  dis- 
astrous to  good  lighting,  particularly  when  the  goods  and  surround- 
ings are  dark  and  not  of  a  diffusive  character.  Not  only  is  it  impos- 
sible to  show  material  satisfactorily  where  the  light  is  weak,  but 
merchandise  displayed  in  the  strong  circle  of  light  is  so  brilliantly 
illuminated  that  in  the  case  of  colored  fabric  the  eye  fatigues  and  the 
complimentary  color  introduces  itself,  which  robs  the  original  color 
of  its  purity.  This  in  many  cases  causes  the  customer  to  become 
undecided  and  a  lost  sale  results. 

If  there  was  any  way  of  estimating  lost  business  due  to  this  con- 
sequential after-effect,  the  figures  would  undoubtedly  be  astounding. 

In  many  stores,  fatigue  and  subjective  color  effects  are  partly 
corrected  by  the  use  of  dense  globes.  There  still  remains,  however, 
equally  serious  inherent  defects,  namely,  the  distortion  of  the  light 
distribution  due  to  the  wandering  of  the  arc,  and  to  the  great  change 
in  the  total  volume  of  light  at  different  increments  of  lime  between 
the  so-called  picking  up  and  feeding  points. 

About  1893  several  so-called  incandescent  arc  lamps  having  the 
defects  mentioned,  considerably  minimized,  were  introduced.  These 
lamps  were  of  the  rack  and  pinion  or  clockwork  type.  The  mechan- 
ism was  of  a  somewhat  delicate  character  and  not  sufficiently  rugged 
to  withstand  rough  handling.  Further  they  were  fed  with  high- 
grade  cored  carbons  of  a  prohibitive  price  for  general  purposes, 
especially  as  a  pair  of  carbons  was  consumed  in  about  ten  hours. 

The  enclosed  lamp  was  placed  on  the  market  about  1895  and  w-as 
soon  recognized  as  having  superior  advantages  of  distribution, 
steadiness  and  maintenance  economy  over  its  predecessors  and  so 
rapidly  is  it  replacing  the  open  arc  lamps  that  the  latter  will  in  a 
very  short  time  be  regarded  as  practically  obsolete. 

The  enclosed  arc  while  giving  a  superior  distribution  to  the  open 
arc  is  far  from  perfect  and  there  still  remains  in  a  reduced  degree 
the  objectionable  effect  of  the  wandering  arc. 

The  General  Electric  Company  has  been  carefully  studying  this 
important  problem  and  as  a  result  the  concentric  light  diffuser  has 
been  introduced.  This  apparatus  while  of  an  exceptionally  simple 
character,  not  only  cuts  down  sharp  contrasts  and  diffuses  the  light 
equally  in  all  directions,  but  the  effect  of  the  wandering  of  the  arc 
has  been  reduced  in  a  considerable  degree,  so  that  the  light  at  any 
point  is  to  a  great  extent  independent  of  the  position  of  the  arc 
with  respect  to  the  carbon  ends. 

The  apparatus  consists  of  a  metal  diffuser  attached  to  the  lamp 
casing  in  the  same  manner  as  an  ordinary  reflector  or  shade.  In 
place  of  the  outer  globe  a  screening  shade  is  used  which  performs 
the  double  function  of  subduing  the  light  directly  under  the  lamp, 
while  the  upper  portion  'of  the  shade  is  so  shaped  that  much  of  the 
light  strikes  it  beyond  the  critical  angle  and  is  then  thrown  to  the 
diffuser  and  added  to  the  direct  rays,  which  naturally  go  upward. 
From  the  diffuser  it  is  distributed,  producing  a  white,  even  steady 
light,  the  general  effect  of  which  is  most  pleasing  and  the  illumina- 
tion is  especially  easy  on  the  eyes,  being  particularly  adapted  to  the 
matching  of  colors,  which  is  of  the  utmost  importance  in  a  very  large 
percentage  of  mercantile  lighting.  Furthermore,  the  dift'user  makes 
the  illuminating  power  of  the  lamp  independent  of  the  nature  or 
color  of  the  ceiling;  that  is  to  say,  it  is  immaterial  whether  the 
ceiling  is  light  or  dark.  The  light  will  be  about  equally  effective 
under  all  overhead  conditions,  as  there  will  be  practically  no  light 
lost  by  absorption,  in  the  ceiling  itself. 

The  semi-concealed  arc  lamp  is  especially  recommended  for  use 
in  cotton,  silk  or  other  mills  where  arc  lighting  is  generally  difficult 
owing  to  shadows  cast  by  high  looms  and  other  light-intercepting 
objects.  For  printing,  calendering,  folding  and  other  machines  re- 
quiring concentrated  light  the  adjustable  diffuser  has  been  designed. 
This  diffuser  is  especially  adapted  to  the  lighting  of  mills  with  high- 
studded  ceilings  or  saw  tooth  roofs.  It  is  so  arranged  that  the  light 
can  be  "tuned"  so  as  to  change  the  distribution  without  moving  the 
lamp.  This  makes  it  possible  to  throw  more  light  on  a  given  loom 
which  may  require  a  stronger  illumination  and  this  can  be  satisfac- 
torily accomplished  without  disturbing  the  operators  on  other  looms, 
which  would  naturally  follow-  a  change  in  the  location  of  the  lamp 
itself. 

The  arguments  advanced  in  favor  of  the  concentric  diffuser  may 
generally  be  applied  to  the  adjustable  diffuser.  except  that  the  latter 
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throws  tlic  ligla  only  on  three  sides.  The  lamps  arc  usually  small 
units  and  are  placed  back  to  back,  as  shown  in  the  accompanying 
lent.  It  will  be  found  that  nt  the  majority  of  cases  the  concentric 
ditTuscr  will  be  most  satisfactory,  particularly  it  the  mill  to  be 
lighted  has  a  low-studded  root  or  ceiling. 

It  must  be  recognized  that  to  give  delimte  data  on  the  amount  of 
light  or  power  required  to  illmniiiate  a  given  area  is  most  ditlicult. 
Not  only  docs  tlicrc  exist  a  wide  dilTercncc  of  opinion  as  to  volume 
of  light  which  should  be  called  satisfactory  for  a  given  set  of  con- 
ditions, but  the  conditions  arc  so  variable  that  it  is  practically  im- 
possible to  lay  down  a  set  rule.  For  instance,  the  amount  of  light 
required  varies  with  the  physical  dimensions  of  ilie  building,  tlu' 
height  and  color  of  ceiling  (when  the  concentric  dilTuscr  is  not 
used)  color  of  walls,  also  the  number  of  obstructions  in  the  center 
of  the  area  illuminated  as  well  as  in  the  nature  of  the  stock ;  that 
is,  whether  it  is  generally  light  or  dark,  etc.  Therefore,  each  build- 
ing illmninatcd  practically  calls  for  a  separate  piece  of  engineering 
based  on  the  particular  condition  to  be  contended  with. 

Close  attention  to  the  matter  of  general  lighting  and  the  com- 
pilation of  careful  data  has  enabled  us  to  suggest  some  general 
figures  which  will  answer  (or  average  conditions.  We  have  also 
added  a  maximum  and  a  minimum  to  cover  extremely  good  or  par- 
ticularly bad  conditions  of  lighting.  In  any  case  the  figures  will 
serve  as  a  general  guide. 

It  will  not  be  necessary  to  dilYercntiate  between  alternating  or 
direct  current  as  one  set  of  figures  will  in  general  answer  for  either, 
nor  will  it  be  necessary  to  consider  the  size  of  the  unit.  If  the  area 
illuminated  has  a  high-studded  ceiling  of  say  14  or  15  feet,  it  is 
better  practice  to  use  say  6-ampere  lamps  and  take  advantage  of 
the  higher  efficiency  of  the  larger  units.  If,  on  the  contrary,  the 
ceiling  is  low,  say  8  or  10  feet,  and  there  are  a  number  of  obstruc- 
tions which  would  intercept  the  light  from  the  various  lamps,  to 
get  the  best  effect,  it  will  be  necessary  to  use  small  units  of  say  4 
amperes.  The  better  distribution  of  the  small  units  in  this  par- 
ticular case  would  offset  the  higher  efficiency  of  the  larger  units. 
The  amount  of  power  consumed  per  square  foot  should  figure  up 
about  the  same  in  either  case. 

When  laying  out  a  lighting  plan,  if  the  question  arises  of  a  few- 
watts  more  or  less  one  way  or  the  other  it  might  be  well  to  bear 
in  mind  that  as  an  advertising  feature,  a  strong  illumination  inside 
associates  itself  better  with  the  building  making  the  display,  than  a 
moderate  light  inside  and  an  incandescent  display  on  the  front  of 
the  building.  In  many  cases  it  would  be  better  policy  to  add  the 
power  expended  on  the  front  of  the  building  to  the  lighting  of  the 
interior.  This  is  a  point  of  considerable  importance,  and  is  well 
worthy  of  consideration,  as  it  would  not  only  act  in  many  cases 
as  a  better  advertising  feature,  but  would  undoubtedly  result  in 
increased  sales  due  to  the  superior  light. 
WATTS*    PER    SQUARE    FOOT    FOR    HIGH    CLASS    ARC    LIGHTING. 

Building.  >  o  "  " 

<U  «> 

Machine   sliops,  high  roofs,   electrically   driven  machinery, 

no    belts    75       -5     to  1 

Machine  shops,  low   roofs,   belts  and   other  obstructions i  .75  to  '--5 

Hardware  and  shoe   stores    75       -5     to  i 

Department    stores,    light    material,    bric-a-brac,    etc i  .75  to  1.25 

Department    stores,    colored   material    1.25  '        to  '-S 

Mill  lighting,  plain  white  goods i.i         -9     to   1.3 

Mill   lighting,   colored    goods,    high   looms 1.3  i.i     to  1.5 

General  office,  no  incandescents   1-5  '-^S  to  1.75 

Drafting     rooms     1-75  '-S     to  2 

*  Energy   based   on   watts   at  lamp  terminals. 

Mr.  Gille :  "Why  do  you  take  the  square  feet  for  enclosed  spaces 
for  lighting  instead  of  the  cubic  feet?" 

Mr.  Ryan :  "If  you  use  the  square  feet  it  gives  you  a  constant 
that  is  very  satisfactory,  whereas  if  you  use  cubic  feet  it  involves 
a  continued  change.  You  get  a  better  diffusion  at  a  greater  height 
by  the  method  I  suggested.  As  far  as  incandescent  lighting  is 
concerned,  you  may  perhaps  use  the  cubic  foot  basis  there.  You 
have  a  different  condition  there.  You  are  not  trying  to  work  at 
such  great  heights  and  are  on  a  constant  level  all  the  time.  But 
personally,  for  all  kinds  of  lighting,  I  prefer  the  square  foot  basis, 
but  a  combination  of  the  two  may  be  desirable.  With  this  diffuser 
you  can  get  along  with  about  25  per  cent,  less  lights,  but  we  are 
not  advocating  that.  We  go  to  a  man  and  say,  you  use  a  diffuser  and 
you  will  get  better  light  with  the  same  amount  of  power.  We  are  not 
increasing  his  bills,  but  he  will  get  a  better  light  out  of  the  same 
number  of  arcs.  In  Wanamaker's  store  there  were  five  arcs  and  103 
incandescents.  and  we  took  out  100  of  the  incandescents  and  replaced 
them  with  5  arcs  with  diff users,  but  no  more  power  was  used,  al- 


though the  light  was  much  belter  and  much  better  diffused,  lik 
some  cases  where  a  man  is  using  a  moderate  amount  of  power,  say 
from  a  watt  U>  a  watt  and  a  half,  with  two  sources  of  light,  wc  put 
it  all  together  and  g'^e  him  a  fme  light  of  one  kind.  Lights  of 
dilTcreiit  kinds  do  not  mix  very  well.  Vou  cannot  mix  daylight  and 
arlilicial  light,  or  two  artificial  lights  with  much  satisfaction. 

"With  regard  to  the  apparatus  used  at  the  shipyard,  I  would  say 
that  it  is  the  best  I  ever  knew.  The  lights  are  Oo  feet  ajjart  running, 
lengthwise  of  the  building  and  are  up  150  feet  high. 

"With  regard  to  the  mirror  reflector,  I  would  say  that  it  must 
be  superseded  by  something  belter.  Wc  have  a  device  now  with  a 
highly  polished  surface  which  is  kept  in  good  shape  by  the  shade, 
that  does  very  well  indeed — better  than  the  mirror  reflector  which 
is  always  gettiug  dirty. 

"With  regard  to  the  suggestion  that  the  color  of  the  walls  as  well 
as  the  ceilings  be  added  to  these  data,  I  would  say  that  all  details 
were  not  attempted  to  be  placed  on  the  tabulated  form,  but  it  is  a 
fact  that  with  a  concentric  diffuser  you  are  almost  independent  of 
your  ceiling,  and  the  side  walls  ordinarily  are  so  far  removed  front 
the  lamps  in  store  lighting  that  it  is  not  necessary  to  consider  them. 
It  would,  however,  be  necessary  in  a  small  room,  of  course." 

The  attendance  at  the  convention  was  about  25  central  station  men, 
and  about  40  supply  and  manufacturing  companies  had  from  one  to- 
half  a  dozen  representatives  each. 


Recent  Electrochemical  Developments. 


By  Clinton  Paul  Townsend. 


A   NEW   metallurgical    METHOD. 

The  incandescent  electric  furnace  has  never  been  applied  with  any 
signal  success  to  the  production  of  the  non-volatile  metals.  On. 
the  other  hand,  its  earliest  development  was  connected  with  the 
production  of  such  metals  as  zinc  and  sodium,  and  such  metalloids- 
as  phosphorus,  which  are  recoverable  as  products  of  distillatior* 
from  a  mixed  charge.  By  the  term  "incandescent  electric  furnace" 
as  here  used,  it  is  intended  to  include  such  furnaces  as  are  actuated 
by  the  heat  developed  by  the  current  in  a  conductor  of  the  first 
class,  as  distinguished  from  the  "electrolytic  furnaces"  or  moltei* 
electrolytes  which  are  maintained  in  fusion  by  the  current. 

The  reason  for  this  non-applicability  of  the  incandescent  furnace- 
to  the  production  of  the  fixed  metals  is  to  be  found  in  the  fact  that 
these  metals  have  in  general  a  strong  affinity  for  carbon,  and  that,, 
therefore,  the  use  of  a  carbon  core  usually  determines  the  formatior* 
of  a  carbid.  If  carbon  be  present  in  the  furnace  in  proportions  not 
exceeding  those  absolutely  necessary  for  the  reduction,  even  silicor* 
and  aluminum  may  be  produced  in  elemental  form,  but  in  the  pres- 
ence of  the  excess  of  carbon  represented  by  the  usual  resistance 
core,  corresponding  carbids  are  formed. 

Of  the  two  suggested  remedies,  namely  the  use  of  a  refractory  core 
other  than  carbon,  and  the  coating  of  the  carbon  core  with  an  inert,, 
refractory  and  heat-conducting  sheath,  the  former  is  impracticable 
for  commercial  metallurgical  work ;  and  until  the  recent  brilliant 
discovery  of  Mr.  Acheson  that  the  carbids  themselves  possess  the 
essential  qualities  for  the  sheath,  the  latter  could  be  used  only  for 
metals  of  relatively  low-fusing  point.  The  production  of  sucb 
elements  as  silicon  and  aluminum  by  this  means,  a  result  now  ac- 
complished by  Mr.  Acheson,  has  been  heretofore  impossible. 

Mr.  Acheson's  furnace  requires  only  a  few  words  of  description. 
.\  carbon  core,  preferably  of  granular  coke,  traverses  the  charge  to 
be  reduced,  the  terminals  being  electrically  connected  in  the  usual 
manner.  Around  this  core  and  interposed  between  it  and  the  body 
of  the  charge,  is  a  sheath  which  may  be  formed  of  carborundunr 
crystals,  or  of  silica  and  carbon  in  proportions  to  form  carborundum. 
In  operation,  this  interposed  protective  material  being  subjected  to- 
the  high  temperature  of  the  core,  is  fritted  or  agglomerated  intcv 
a  coherent  layer  or  sheath  which  possesses  sufficient  strength  to  sup- 
port the  carbon  core  after  the  charge  has  fallen  away  from  it  by 
reason  of  the  reduction  of  bulk  consequent  upon  its  reduction  to- 
metal,  and  which  possesses  the  qualities  fitting  it  for  use  as  a  re- 
fractory, non-fiuxing.  conductor  of  heat.  The  metal,  as  aluminurr» 
for  instance,  collects  at  the  base  of  the  cavity  formed  around  the  core. 
recovt:ring  tin  from  scrap. 
A  patent  issued  to  R.  H.  Gould,  of  Surbiton,  England,  derives 
its  chief  interest  from  a  detailed  statement  of  the  e.m.f.  which  may 
be  derived  over  long  periods  from  the  system  ;  tin  scrap — sodiunr 
chlorid  solution — carbon,  functioning  as  a  galvanic  cell.    The  process 
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is  simple  and  new  and  consists  in  partially  detinning  scrap  in  a 
chlorid  solution  by  opposing  the  tin  scrap  as  anode  to  a  carbon 
cathode.  Both  tin  and  iron  pass  into  solution  and  the  current  gen- 
erated by  a  series  of  these  cells  is  employed  for  completing  the 
work  of  stripping  the  tin,  being  conducted  for  this  purpose  to  sup- 
plemental vats  wherein  previously  treated  portions  of  the  scrap  are 
connected,  again  as  anodes,  in  a  solution  of  caustic  alkali.  The  tin 
is  precipitated  in  both  sets  of  cells  in  a  non-compact  or  spongy  form. 
The  advantage  of  the  method  is  that  no  current  is  supplied  from 
an  external  source.  Its  obvious  disadvantages  are  that  it  necessi- 
tates the  double  handling  of  a  bulky  and  cheap  material,  that  the 
first  step  involves  the  solution  of  iron  as  well  as  of  tin,  and  that 
{he  tin  is  not  directly  recovered  in  commercially  available  form. 


The  Fritz  Medal. 


At  a  meeting  of  the  Fritz  Memorial  Committee,  held  in  New 
York  on  January  23,  the  announcement  was  made  that  the  four 
national  engineering  societies  have  appointed  the  following  as  their 
representatives  on  the  board  of  trustees  of  the  Fritz  Medal :  Amer- 
ican Society  of  Civil  Engineers,  J.  James  R.  Coes,  New  York,  one- 
year  term;  Robert  Moore,  two-year  term;  Alfred  Noble,  New  York, 
three-year  term ;  Charles  Warren  Hunt,  New  York,  four-year  term. 
American  Institute  of  Mining  Engineers,  E.  E.  Olcott,  New  York, 
one-year  term;  E.  G.  Spilsbury,  New  York,  two-year  term;  James 
Douglas,  New  York,  three-year  term ;  Charles  Kirchhoff,  New  York, 
four-year  term.  American  Society  of  Mechanical  Engineers,  Gaetano 
Lanza,  Boston,  Mass.,  one-year  term ;  John  E.  Sweet,  Syracuse, 
N.  Y.,  two-year  term ;  Robert  W.  Hunt,  Chicago,  111.,  three-year 
term;  S.  T.  Wellman,  Cleveland,  Ohio,  four-year  term.  American 
Institute  of  Electrical  Engineers,  Arthur  E.  Kennelly,  Cambridge, 
Mass.,  one-year  term ;  Carl  Hering,  Philadelphia,  Pa. ;  two-year 
term ;  Charles  P.  Steinmetz,  Schenectady,  three-year  term ;  Charles 
F.  Scott,  Pittsburgh,  Pa.,  four-year  term. 

A  preliminary  organization  of  the  board  of  trustees  was  effected 
and  a  committee  was  appointed  to  prepare  the  way  for  a  permanent 
organization. 


Water  Power  and   High    Vohage    Transmission    Plants 
as  Investments. 


The  extent  to  which  long-distance  transmission  plants  are  being 
built  in  California  has  been  somewhat  of  a  marvel  to  Eastern  engi- 
neers, even  considering  the  high  price  of  fuel  at  the  time  some  of 
these  enterprises  were  started.  While  coal  is  very  high  in  Cali- 
fornia, the  extensive  output  of  the  various  California  oil  fields  and 
the  cheapness  of  that  fuel  in  some  localities,  would  naturally  lead 
to  the  belief  that  investment  in  very  long  high-voltage  transmis- 
sions would  in  the  future  be  very  limited,  because  of  the  compari- 
tivcly  great  investment  required  per  kilowatt  capacity  in  a  large 
water  power  transmission,  where  expensive  hydraulic  work  must 
be  undertaken  and  where  there  must  necessarily  be  a  large  invest- 
ment in  long  high-tension  lines.  Nevertheless,  the  building  of  high- 
tension  transmission  lines  and  the  employment  of  water  power  on  a 
larger  scale  than  ever  before  and  at  greater  distance  from  the 
market  than  ever  before,  seems  to  have  gone  steadily  on.  Perh.ips 
"steadily  on"  is  too  conservative  a  term  to  apply  to  the  rapid  growth 
that  has  recently  taken  place.  Most  noticeable  is  that  in  Southern 
California,  which  was  the  original  home  of  high-tension  transmis- 
sion in  America.  Around  Los  Angeles  oil  is  exceedingly  cheap.  In 
spite  of  this  fact  new  and  more  important  water  power  plants  are 
being  developed  every  year.  In  one  case  a  range  of  mountains  is 
to  be  crossed  and  power  is  to  be  brought  a  distance  of  120  miles 
from  the  Kern  River  Canon  to  Los  Angeles.  George  H.  Barker, 
of  Pasadena,  Cal.,  who  was  president  of  the  Edison  Electric  Com- 
pany, of  Los  Angeles,  at  the  time  the  first  83-mile  transmission  of 
that  company  was  started,  has  been  in  the  East  recently  on  business  in 
connection  with  the  recently  formed  American  Conduit  Company,  of 
which  he  is  vice-president.  In  conversation  with  Mr.  Barker  the 
writer  expressed  some  curiosity  to  know  how  it  was  considered 
profitable  in  the  Southern  California  territory  to  transmit  power  such 
great  distances  with  the  enormous  investments  involved,  when 
plenty  of  fuel  oil  was  available  in  the  city  limits  of  Los  Angeles 
itself,  at  a  very  low  cost.  Mr.  Barker's  reply  cannot  fail  to  be  of 
consideraljle  intere'^t  to  all  who  arc  in  any  way  connected  with  hitjli- 


tension  transmission  work,  either  in  practice  or  in  prospect.  Mr. 
Barker  is  not  now  financially  interested  in  the  Southern  California 
power  transmission.  His  answer  was,  therefore,  the  more  impres- 
sive. "These  companies  can  prove  to  you,"  he  said,  "that  they  can 
transmit  power  from  water  power  plants  to  the  point  of  consump- 
tion and  pay  interest  on  the  whole  accompanying  investment  cheaper 
than  they  could  generate  it  by  steam  power  if  fuel  cost  them  abso- 
lutely nothing.  While  a  water  power  plant  is  an  expensive  thing 
to  install,  the  labor  and  maintenance  required  per  kilowatt-hour,  if 
the  plant  is  a  large  one,  is  a  very  small  item  compared  to  what  it  is 
in  a  steam  plant.  Water  power  plants  are  now  considered  by  in- 
vestment houses  as  among  the  best  classes  of  investment.  The 
Edison  Electric  Company,  of  Los  Angeles,  is  having  no  trouble  in 
disposing  of  bond  issues  up  to  75  per  cent,  of  the  cost  of  its  extensive 
improvements.     Its  5  per  cent,  bonds  are  selling  at  a  premium." 


Effect  of  Marconi's   Work  on  Cable  Quotations. 

One  is  reminded  a  little  by  the  decline  in  cable  quotations  of  the 
drop  in  gas  stocks  some  years  ago  when  Edison's  work  in  incan- 
descent lighting  was  made  public.  The  London  Economist  has  the 
following  to  say  on  the  subject: 

That  the  progress  made  by  Mr.  Marconi  has  caused  some  appre- 
hension among  the  interests  concerned  is  indicated  by  the  market 
quotations  of  the  securities  of  the  more  important  cable  companies, 
which  are,  almost  without  exception,  appreciably  below  the  highest 
points  touched  last  year.    The  following  table  illustrates  the  position : 


African  direct  4  per  cent.   mort.  debs loi  98  3 

Anglo-American    def.    ord g^         gi^  ,1^ 

Anglo-American   pref.   ord 96 J^  91  5J.4 

Commercial  Cable  4  per  cent,  debs ggj/^  94  41^ 

Direct   Spanish   ord 31^          3              y^ 

Direct  United  States  ord 10^        10              % 

Eastern  ord.  stock   139  i  ,71^  21  yi 

Eastern  4  per  cent.  mort.  debs 1 13>^  io6j4  7 

Eastern   and    South   African   4   per   cent.    mort.    debs 101  Ji  100}^  iJ4 

Eastern     extension     1315-611     215-16 

Indo-European    42            -q  2 

West  India   and   Panama   5   per   cent,   debs 103  99 14  3^ 

Western  Telegraph  4  per  cent,  debs i02j^  gS'/i  4 

Eminent  authorities  have  questioned  the  commercial  value  of  the 
Marconi  eflforts,  and  it  is  admitted  that  difficulties  which  seem  to  be 
of  a  very  serious  nature  have  still  to  be  overcome.  Yet,  when  con- 
fident predictions  of  failure  are  put  forward,  it  is  well  to  remember 
the  opinions  that  were  expressed  when  the  submarine  cable  had 
yet  to  prove  itself  a  success.  But  so  far  as  the  investor  in  cable 
companies  is  concerned,  there  seems  at  present  no  cause  for  undue 
pessimism.  Mr.  Marconi  has  shown  that  messages  can  be  sent 
across  the  Atlantic  by  his  system,  but  he  has  yet  to  demonstrate  that 
his  system  can  be  worked  on  a  paying  commercial  basis;  indeed, 
before  this  can  be  done  various  difficulties,  notably  that  relating  to 
the  tapping  of  message.s,  must  be  obviated.  The  policy  of  those 
financially  interested  in  cable  companies  should  be  one  of  watchful- 
ness, but  not  of  panic. 

In  this  connection  it  may  be  well  to  note  that  Prof.  Willis  L. 
Moore,  chief  of  the  Weather  Bureau,  while  on  a  visit  to  Yale,  deliv- 
ered a  lecture  on  the  work  of  the  government  weather  reporting 
system.  He  says  with  regard  to  the  use  of  wireless  telegraphy  to 
report  the  weather  and  to  warn  vessels  of  the  approach  of  severe 
storms:  "Wireless  telegraphy  has  been  used  experimentally  by  the 
Weather  Bureau.  We  found  that  no  system  yet  devised  works  with 
accuracy  under  varying  atmospheric  conditions.  But  wireless  teleg- 
raphy is  in  the  experimental  stage  yet.  If  it  ever  reaches  that  stage 
of  perfection  so  that  you  can  send  several  messages  at  the  same 
time  within  the  same  magnetic  field  it  will  become  very  valuable  to 
the  meteorological  service,  for  then  we  could  flash  our  storm  warn- 
ings from  our  coast  stations  out  to  vessels  a  long  distance  at  sea. 
I  do  not  think  wireless  telegraphy  will  interfere  w^ith  submarine 
cables,  for  where  permanent  and  rapid  communication  is  needed  tho 
cable  will  be  the  better  means.  Many  government  officials,  I  think, 
are  in  favor  of  government  control  of  wireless  telegraph  interests. 
Such  control  would  prevent  erection  of  interfering  stations  for  one 
thing." 
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Combined  Alternating  and  Dircci-Currcni  SyMcm. 


ItV   lil.KAZKR  DaKKUW. 

In  ii  great  many  of  our  cities  we  liave  comliiiiation  |iowrr  btations 
wliidi  supply  street  railway  power  550  volts  to  6cx)  volts  direct  cur- 
rent anil  also  furnish  lighting  service  from  60-cyclc  alternators 
It  would  be  a  great  boon  to  many  of  these  stations  and  a  source  of 
added  economy  couM  the  alternating  and  direct  current  systems 
be  tied  together  cicclricaliy,  so  as  to  work  the  engines  at  points  near 
their  maximum  cflicicncy.  During  the  day  the  load  of  lighting 
station  is  usually  only  a  fractional  part  of  the  evening  and  night  load, 
and  the  peak  loads  of  a  railway  plant  occur  between  six  and  eight 
A.  M.  and  five  to  seven  P.  M. 

There  is  nothing  radically  new  in   the  suggestion  that  rotarics  or 
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FIG.     I. — CHARACTERISTIC    CURVES. 

motor  generator  sets  can  link  the  two  systems  of  a  combined  light 
and  railway  plant  together,  but  I  have  been  unable  to  find,  after 
extensive  correspondence  with  the  engineering  departments  of  our 
leading  electrical  manufacturing  establishments  that  just  the  condi- 
tions stated  helow  have  been  met  and  successfully  worked  out  here- 
tofore. 

The  main  power  station  of  the  Cincinnati,  Newport  and  Covington 
Light  &  Traction  Company  contains  the  following  generating  ap- 
paratus: One  i,ooo-kvv,  550-volt  generator;  five  400-kw,  sso-volt  gen- 
erator; one  i,ooo-kw,  3-phase,  60-cycle,  4,soo-volt  generator;  two 
400-kw,  3-phase,  60-cycle,  4,500-volt  generators.  The  total  nominal 
capacity  is  thus  5,000  kw,  divided  into  nine  units.  Normal  operation 
requires  at  peak  loads  the  operation  of  five  and  sometimes  six  of  these 
units.  At  minimum  load  times,  viz.,  between  12:30  A.  M.  and  5:00 
A.  M.,  two  engines  are  required. 

We  figured  that  if  we  could  successfully  connect  the  two  systems 
electrically  by  intermediate  rotaries,  we  could  operate  peak  loads 
on  three  engines  and  niininnini  loads  on  one,  and  get  the  benefit  of 
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increased  efficiencies  due  to  full  load  conditions  and  fewer  operating 
units. 

An  installation  was  planned  of  two  60-cycle,  3-phase  rotaries,  each 
of  400  kw  capacity,  having  usual  overload  ratings.  I  might  say  right 
here  that  our  alternating  voltage  is  kept  absolutely  constant  by  means 
of  automatic  voltage  regulators,  so  that  the  alternating  side  of  the 
converters  is  supplied  by  constant  pressure  and  hence  they  deliver 
constant  direct-current  voltage  when  working  alternating  to  direct. 
On  the  other  hand,  the  5SO-volt  generators  were  over  compounded 
5  per  cent,  so  that  with  increasing  load  the  voltage  on  the  street 
railway  busbars  reached  575  -\olts.  But  when  the  street  railway 
generators  passed  the  125  per  cent  load  point,  the  engines  dropped 
in  speed  sufficiently  that  at  150  per  cent,  load  the  voltage  was  only 
560.  and  at  173  per  cent,  load  540  volts.  The  result  was  that  there 
was  a  decided  tendency  for  the  compounded  rotary  fed  by  constant 
alternating  voltage  to  take  more  than  its  share  under  maximum  oon- 
ditiofis. 


I'he  result  obtained  can  be  graphically  illiittrated  by  the  curves 
sliown  in  I'igs,  1  and  .'. 

This  wa.t  serious  and  was  met  by  changing  the  cumpnund  rotary 
to  a  shunt  machine.  The  characteristic  curves  then  were  modified 
to  look  like  those  in  I'ig.  2. 

Two  things  were  accomplished  by  this  change;  First,  equalization 
under  maximum  load;  second,  at  light  and  medium  loads,  the 
rotary  maintained  a  practically  constant  outimt  of  amperes,  the  (luc- 
tualion  being  taken  up  by  the  compounded  direct-current  generators. 

Another  thing  to  be  \ery  much  desired  in  rotarics  for  this  class 
of  service  is  improvement  of  the  commutation  by  the  use  of  a  large 
number  of  equalizing  rings  or  cross-connecting  of  commutator  bars. 

A  thing  which  we  anticipated  might  give  us  serious  trouble  was 
that  the  fluctuating  railway  load  would  interfere  with  the  lighting 
voltage.  However,  we  have  experienced  no  bad  reactive  effects  at 
all  on  the  lighting  system  and  at  times  we  have  dropped  as  much 
as  75  per  cent,  or  1,000  kw  off  our  lighting  busbars  and  not  had  a 
variation  of  more  than  2  per  cent,  in  volts.  We  are  accomplishing  all 
we  expected  and  more  in  the  way  of  a  more  economical  operation, 
saving  steam,  oil  and  attendance. 


Automobile  Manufacturers'  Association. 


On  Friday  evening  the  National  Association  of  Automobile  Man- 
ufacturers gave  its  annual  dinner  at  the  Waldorf,  signalizing  a  most 
successful  week.  Every  one  was  delighted  with  the  success  of  the 
show,  and  Mr.  Sanger,  of  Madison  Square  Garden,  was  quoted  as 
authority  for  the  statement  that  the  gross  profits  would  reach  at  least 
the  sum  of  $40,000. 

President  Davis  was  in  the  chair  and  Mr.  Scarritt  officiated  as 
toastmaster.  B^ief  speeches,  and  to  the  point,  were  made  by  the 
following  gentlemen  on  the  topics  named : 

Hon.  Jacob  A.  Cantor,  President  of  Manhattan  Borough,  "The 
City  of  New  York" ;  F.  L.  Smith,  "How  to  Sell  an  Automobile" ; 
T.  C.  Martin,  "Electrical  Matters  Pertaining  to  Automobiles" ;  Hon. 
John  S.  Wise,  "What  Lawyers  Hope  for  From  Automobiles." 

It  is  estimated  that  the  total  sales  for  the  week,  including  agents' 
contracts,  amounted  to  $4,000,000.  One  firm  received  orders  for 
3,600  light  runabouts  of  a  popular  gasoline  model,  and  450  tonneau 
cars,  which  was  said  to  be  the  largest  total  for  any  one  maker.  It 
is  stated  that  at  least  two  orders  were  placed  for  a  total  of  900  elec- 
trical vehicles.  At  the  annual  meeting  of  the  National  Association 
of  Automobile  Manufacturers  held  last  week  the  question  of  the 
next  show  was  thoroughly  discussed  and  there  was  a  tendency 
tow'ard  having  it  as  early  in  January  as  possible.  Windsor  T.  White, 
H.  Ward  Leonard,  Lucius  T.  Gibbs  and  F.  S.  Fish  were  re-elected 
to  vacancies  on  the  E.xecutive  Committee,  and  L  A.  Page  was  elect- 
ed to  replace  W.  C.  Baker. 


New  Telephone  Patents. 


Two  telephone  patents  were  issued  January  20.  Of  these  one  is 
for  a  "Telephone  System,"  especially  adapted  to  replace  or  supple- 
ment existing  call-bell  systems  within  a  building;  while  the  second 
describes  a  telephone  wall  set  designed  to  facilitate  repairs.  F.  B. 
Wood,  of  New  York,  and  K.  B.  Miller,  of  Chicago,  being  the  re- 
spective inventors. 

In  Mr.  Wood's  telephone  system  a  set  of  telephone  instruments  is 
provided  for  each  call  station  of  a  hotel  or  other  annunciator  system 
and  one  special  set  is  provided  for  the  receiving  or  central  station. 
These  instruments  are  wired  specially  upon  a  common  battery  plan, 
so  that  the  outlying  ones  may  be  inserted  directly  in  the  annunciator 
wiring,  replacing  the  push  button  of  the  system.  At  the  central 
station  the  wiring  changes  involve  the  insertion  of  a  spring-Jack 
in  each  calling  line  and  some  special  w'iring  between  the  annunciator 
box  and  the  central  station.  Of  course  with  this  system  no  inter- 
communication between  outlying  stations  is  contemplated,  and  the 
patent  even  states  that  the  circuits  are  so  arranged  that  when  a  con- 
nection is  established  no  other  station  can  interfere  or  overhear 
the  conversation.  A  study  of  the  circuit,  however,  shows  that  one 
side  of  the  line  is  common  to  all  stations,  proving  that  this  statement 
cannot  be  w-holly  correct,  for  interfering  circuits  can  be  traced  for 
both  the  transmitter  and  receiver  of  any  station  desiring  to  overhear 
or  interfere  with  an  existing  conversation.     One  novelty  of  this  in- 
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vcntion  is  a  suggested  method  of  calling,  wherein  an  open  space 
cut-out  is  so  inserted  in  the  circuits  of  the  sub-station  instruments 
that  a  high-potential,  alternating  current  may  jump  the  cut-out  and 
pass  through  the  receiver  to  produce  therein  a  buzzing  sound  to 
serve  as  a  calling  signal.  The  novelty  of  this  suggestion  seems 
rather  greater  than  its  practicability. 

The  invention  in  Mr.  Miller's  wall  set  lies  chiefly  in  the  mounting 
of  the  hook  switch  upon  the  front  of  the  backboard  or  condenser 
box  in  such  a  manner  that  both  sides,  top  and  front  of  the  ordinary 
apparatus  box  may  be  removed  entirely  or  swung  aside  on  hinges, 
so  that  all  wiring  and  apparatus  becomes  accessible  from  five  direc- 
tions. This  will  greatly  aid  in  repairs,  the  facility  of  access  to  the 
parts  being  in  marked  contrast  to  that  in  such  instruments  as  have 
only  the  top  and  front  of  the  apparatus  box  removable.  Mr.  Miller 
has  assigned  his  patent  to  the  Kellogg  Switchboard  and  Supply 
Company. 


The  Federal  Telephone  Company. 

At  a  meeting  of  the  directors  of  the  Federal  Telephone  Company 
recently  held  in  Cleveland,  President  Dickson  presented  a  detailed 
report  showing  the  condition  of  the  company's  afifairs.  It  indicated 
that  while  there  is  no  doubt  as  to  the  ultimate  success  of  the  various 
subsidiary  companies  controlled  by  the  Federal,  the  afifairs  of  the 
parent  company  are  in  a  precarious  condition,  and  there  seems  every 
probability  that  the  stockholders  will  be  called  upon  for  an  assess- 
ment to  place  the  company  on  its  feet.  The  company  has  a  debt  of 
$4,000,000,  a  very  large  portion  of  which  is  due  to  manufacturers  for 
material  furnished  for  construction  purposes.  The  Federal  owns 
bonds  of  subsidiary  companies  to  the  extent  of  about  $1,800,000  and 
stock  to  a  par  value  of  $6,000,000.  If  these  bonds  could  be  sold, 
together  with  a  certain  percentage  of  the  stock,  allowing  the  com- 
pany to  still  retain  control  of  the  subsidiary  exchanges,  the  Federal 
Telephone  Company  would  be  able  to  pay  its  debts  and 
.  retain  enough  stocks  to  pay  a  fair  dividend  on  Federal  Tel- 
ephone stock.  Incidentally  the  report  showed  that  there  are 
25,244  telephones  in  the  cities  served  by  the  Federal  exchanges  com- 
pared with  23,910  Bell  telephones.  It  is  reported  that  the  officials 
of  the  company  have  under  consideration  two  plans  for  the  refinanc- 
ing of  the  Federal  Telephone  Company.  One  involves  the  disposal 
of  large  blocks  of  the  securities  of  the  subsidiary  companies  under 
the  collateral  trust  plan,  while  the  other  contemplates  the  formation 
of  a  new  parent  company  to  have  a  capital  stock  of  $10,000,000  di- 
vided into  $2,500,000  first  preferred  6  per  cent,  cumulative  stock ; 
$2,500,000  second  preferred  non-cumulative  stock  and  $5,000,000  com- 
mon stock.  This  was  noted  in  our  columns  last  week.  The  entire 
scheme,  if  it  is  adopted,  is  to  be  underwritten  by  the  Everett-Moore 
syndicate. 


CURRENT   NEWS   AND    NOTES. 

FRENCH  PATENT  REGULATIONS.— According  to  a  regu- 
lation which  went  into  force  January  i,  any  application  for  a  French 
patent  of  which  the  specification  and  drawing  are  not  in  conformity 
with  the  rules,  will  be  rejected  without  right  of  appeal,  and  if  cor- 
rected, will  be  dated  from  the  new  and  not  former  entry. 


MUNICIPAL  OWNERSHIP  IN  CHICAGO.— A  telegram  from 
Chicago  of  January  20  says :  Mayor  Harrison  was  defeated  on 
municipal  ownership  in  the  city  council  on  Monday  night.  The  vote 
of  48  to  19  indicates  early  passage  of  the  Union  Traction  franchise. 
The  committee  of  capitalists  formed  to  draw  up  a  plan  for  complete 
regeneration  of  the  local  traction  system  includes  Messrs.  Marshall 
Field,  J.  J.  Mitchell  and  Norman  B.  Ream. 

ELECTRICALLY  HEATED  GLOVES  AND  SHOES  FOR 
MOTORMEN. — A  Dr.  Alois  Zeckendorf.  of  Cincinnati,  has  pro- 
posed an  electrically  heated  glove  and  shoe  for  the  use  of  motornun 
in  cold  weather.  The  heat  is  generated  by  fine  resistance  wires  woven 
in  the  fabric  of  the  articles.  The  shoes  and  gloves  are  detachable 
■from  the  current-supply  circuit,  and  are  claimed  not  to  interfere 
with  the  movements  of  the  arms  and  feet.  The  press  dispatch  does 
not  say  if  the  motorman  is  connected  direct  in  the  trolley  circuit. 


WIRELESS  TELEGRAPHY  IN  STORMS.— A  dispatch  from 
Sydney,  C.  B.,  states  that  Mr.  Marconi  took  advantage  of  the  recent 
storm  to  test  the  behavior  of  his  wireless  telegraph  system  under 
adverse  weather  conditions,  and  that  messages  were  successfully 
transmitted.  At  the  same  time  there  was  a  severe  storm  along  the 
English  coast,  but  the  messages,  it  appears,  reached  their  destina- 
tion without  trouble. 


CAR  SPEED. — Governor  Bates,  of  Massachusetts,  in  his  inau- 
gural address,  has  recommended  that  right  of  appeal  to  the  railroad 
commission  should  be  given  from  jurisdiction  of  local  authorities 
over  use  of  and  speed  on  highways,  especially  by  electric  cars.  It 
is  said  that  the  New  York  Slate  Railroad  Commission  will  ask 
the  city  to  pass  ordinances  providing  for  such  regulation  of  trucking 
all  over  the  city  as  will  give  the  trolley  cars  freer  headway. 


HIGHER  WAGES  WITH  ELECTRICITY.— The  Boston  Ele- 
vated Railroad  Company  has  issued  an  order  to  its  employees  grant- 
ing an  increase  in  wages  amounting  to  nearly  a  quarter  of  a  million 
dollars  annually.  The  order  provides  for  an  increase  according  to 
the  length  of  time  a  man  has  served,  and  in  addition  for  a  system  of 
pensions  after  a  certain  term  of  years.  Learners  who,  previously, 
have  been  paid  nothing  while  under  instruction,  are  to  receive 
wages,  and  extra  men  will  be  paid  while  on  waiting  orders.  Prev- 
iously the  Boston  Elevated  Company  paid  a  higher  scale  than  any 
other  street  railway  company  in  the  country,  and  the  increase  was  a 
total  surprise  to  the  employees,  and  was  unsolicited  by  them. 


WATER  PURIFICATION  is  occupying  a  good  deal  of  attention 
just  now  at  the  hands  of  electro-chemical  inventors.  A  patent  issued 
last  week  to  Mr.  Joseph  Johnson,  of  Minneapolis,  Minn.,  deals 
with  a  system  for  purifying  water  and  other  liquids,  in  which  a  set 
of  pipes  arranged  to  admit  the  liquid  and  a  certain  amount  of  air 
are  connected  into  the  circuit  from  an  electrical  source,  and  the 
walls  of  the  outlet  pipe  are  associated  with  electrode  surfaces. 
The  disintegrating  efTect  of  air  upon  organic  substances  is  well 
understood,  and  it  is  also  well  known  that  running  water  on  account 
of  its  constant  exposure  to  air  is  free  from  impurities.  It  is  evident, 
therefore,  that  the  water  flowing  past  the  suction  air  tubes  will 
become  impregnated  with  oxygen,  and  if  the  water  has  become 
tainted  or  impure  by  reason  of  the  presence  of  animalculae  or  organic 
matter  it  will  to  a  certain  degree  be  purified  before  reaching  the 
electrodes.  As  soon  as  the  water  enters  that  part  of  the  pipe  be- 
tween the  electrodes  the  circuit  will  be  closed  and  the  stream  sub- 
jected to  a  current  of  sufficiently  high  potential  to  destroy  all  animal 
or  vegetable  life  that  may  have  escaped  the  previous  treatment  by 
aeration,  so  that  when  the  water  is  discharged  from  the  apparatus 
il  will  be  purified,  safe  and  palatable  for  drinking  purposes. 


ELECTRIC  ROADS  IN  ENGLAND.— A  special  cable  dispatch 
to  the  New  York  Siin,  of  January  17,  says  :  Taking  heed  of  the  events 
of  the  last  session  of  Parliament,  the  British  authorities  are  now 
talking  of  establishing  a  royal  commission  to  deal  with  the  whole 
subject  of  electric  transit  in  the  United  Kingdom.  The  commission 
would  be  similar  to  the  existing  Railway  Commission  and  would 
entirely  supersede  the  Parliamentary  committee  to  which  the  rival 
propositions  were  referred  during  the  last  session.  Its  duty  would 
be  to  recommend  the  best  projects  without  concerning  itself  as  to 
whether  they  are  American  or  English.  One  important  scheme  now 
before  Parliament  will  probably  be  referred  to  the  new  commission. 
This  is  the  Hammersmith-Piccadilly-Bank  of  England  route,  for 
which  various  groups  have  been  competing.  The  prominent  rivals 
now  are  the  Central  London  Railway  Company,  which  owns  the  "tup- 
penny tube,"  and  includes  Sir  Ernest  Cassell  and  Sir  Henry  Oakley, 
and  the  Yerkcs-Speyer  interests.  The  latter  to-day  offered  at  oar 
two  millions  sterling  of  shares  of  their  Great  Northern.  Piccadilly 
&  Brompton  Railway,  which  arc  to  be  allotted  from  200,000  £10  or- 
dinary shares,  a  dividend  of  4  per  cent,  on  which  is  guaranteed  by 
the  Yerkes  Underground  Electric  Railway  Company  of  London. 
Mr.  Yerkes's  control  of  the  old  Underground  District  Railway, 
which  for  a  long  time  sought  to  amalgamate  with  the  Metropolitan 
Railway,  is  now  showing  some  signs  of  having  practical  effect.  The 
scheme  was  futile  two  years  ago.  owing  to  the  fact  that  the  directors 
of  the  various  companies  could  not  agree  on  a  system  of  electric 
equipment.  .■\t  that  time  Mr.  Yerkes  was  not  sufficiently  strong  to 
effect  his  purpose.  His  association  now  with  the  Speyers  and  the 
trebling  of  the  capital  put  him  in  a  better  position  to  dictate  terms. 
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TKOl.l.F.y  F.lNli  /"A'/:/;.— The  Nottingham  (luiKland)  elec- 
trical tramways  atTord  sucii  excellent  facilities  tor  rajiiil  transit  that 
some  oi  the  large  shopkeepers  in  the  center  of  the  town  are  now 
advertising  iliat  they  will  pay  the  fares  of  customers  from  the  out- 
lying districts. 

CHiNIiSI-:  TELEGRAPH  FlN.tXU:.  the  Honolulu  stock- 
holders of  the  Chinese  telegraph  system  have  received  news  that 
the  Empress  Dowager  intends  to  seize  the  telegraph  system,  giving 
decorations  and  orders  in  payment  for  >ti)ck.  We  clon't  understand 
this,  hut  it  is  what  the  cables  say  about  the  matter. 

El.ECI  NIC.IL  CONTRACTOKS'  ASSOCIATION.— The  Elec- 
trical Contractors'  Association  of  New  York  State  has  elected  the 
follow ing-nanied  officers  for  the  ensuing  year:  President,  S.  Davis, 
of  New  York  City ;  vice-president,  G.  Barnes,  Albany ;  secretary, 
William  J.   Davis,  Ithaca:  treasurer,  J.  C.  Stearns,  BufTalo. 


////;  .It  To  SIIOH',  in  New  Vork  last  week,  moves  on  to  Chi- 
cago. It  was  a  great  and  worthy  success,  with  record-breaking  bales 
and  attendance.  It  is  said  that  a  firm  building  electric  trucks  of  two 
or  live  tuns  capacity  sold  forty  of  tluni.  At  any  rale,  it  put  up  on 
its  stand  the  names  of  those  who  had  ordered  them.  A  few  statistics 
nf  the  show  reveal  what  tendencies  were  manifested.  Of  84  distinct 
makes  of  cars  (xj  had  wood  wheels,  11  wire  wheels  and  4  tubular 
wheels.  Fifty  had  detachable  tires,  23  hosepipe  tires,  and  y  had  solid 
tires.  Eifty-five  had  wheel  steering  devices  and  27  lever  steering. 
Of  65  dilTcrent  makes  of  gasolme  cars  shown,  yj  had  vertical  motors 
and  26  horizontal ;  35  had  the  motor  in  front  and  30  had  it  in  the 
rear;  20  had  the  motor  in  the  back,  but  a  hood  in  front.  Forty-four 
used  batteries  for  sparking  purposes,  5  used  a  dynamo  or  magnets 
and  16  employed  both.  Just  a  dozen  cars  showed  mechanical  inlet 
valves,  34  had  a  single  chain  drive,  11  had  double  chain  drive,  18  used 
bevel  gears  and  2  spur  gears.  The  electrical  exhibits  were  illustrated 
and  described  in  these  pafire":  last  week. 


niRELESS  TELEGRAPHY  FOR  ITALY  AND  ARGEN- 
TlN.l. — The  Minister  of  Posts  and  Telegraphs,  Signor  Galimberli, 
has  announced  that  at  the  reopening  of  the  Chamber  of  Deputies 
he  will  ask  for  an  appropriation  of  $150,000  to  erect  wireless  tele- 
graph stations  for  a  service  between  Italy  and  Argentina.  The  work 
will  be  directed  by  Signor  Marconi. 


LhTTERS    TO    THE    EDITORS. 


L.-iW  OF  LIGHT  AND  ELECTRICTTY.—\  cable  dispatcli  from 
Paris  of  January  21  says :  At  a  meeting  of  the  Academy  of  Science 
to-day  Henri  Poincare  announced  that  American  and  French  scien- 
tists were  co-operating  in  a  scries  of  experiments  on  the  law  of 
light  and  electricity.  The  Carnegie  Institution  of  Washington, 
D.  C.  will  defray  the  expenses  of  an  American  expert  who  will 
arrive  bore  soon  to  take  part  in  the  experiments. 


STATE  ELECTRICAL  LABORATORY.— Tht  board  of  direc- 
tors of  the  .-Kmerican  Institute  of  Electrical  Engineers,  at  a  recent 
meeting,  passed  a  resolution,  by  unanimous  vote,  disapproving  of 
the  establishment  on  the  part  of  the  State  of  a  laboratory  and  stand- 
ardization bureau.  The  recommendations  of  the  State  Electrical 
Commission,  appointed  by  the  last  Legislature,  that  the  State  act 
as  a  technical  arbitrator  in  disputes  between  lighting,  railway  or 
power  companies,  and  municipalities  or  other  consumers,  was  also 
generally  opposed,  on  the  ground  that  an  amendment  to  the  Con- 
stitution would  be  required  to  make  such  a  law  possible,  and  that  in 
practice  the  plan  would  not  be  practicable. 


FRENCH  SUBMARINE  BOAT.— A  cable  dispatch  from  Paris 
of  January  24  says:  It  has  just  been  announced  that  the  construc- 
tion is  to  be  undertaken  of  a  submersible  boat,  the  dimensions  of 
which  will  surpass  those  of  all  submarine  boats  built  or  building  in 
France.  The  construction  of  the  boat  will  be  begun  this  year.  Her 
displacement  when  submerged  will  be  350  tons,  as  compared  with 
the  266  tons  of  the  Gustave  Zede,  which  heretofore  has  been  the 
largest  submarine  boat.  She  will  be  49  metres  long,  4J/5  metres 
broad,  and  will  have  a  draught  of  2i/i  metres.  She  w^ill  have  a  single 
screw  and  four  torpedo  tubes  and  will  cost  £50,000.  The  new  boat 
will  be  able  to  attack  an  enemy's  ports,  "and  will  also  be  able  to 
cruise  on  commercial  routes.  It  is  expected  that  the  new  boat  will 
be  built  in  two  years. 

THE  TISSOT  SYSTE^L—^ht  Nczc  York  American  sent 
abroad  last  week  the  first  wireless  press  message  to  cross  the  At- 
lantic. In  its  reply  the  Paris  Temps  said :  "Thanks  to  the  American 
for  its  message  and  congratulations.  From  a  humanitarian  point 
of  view,  wireless  telegraphy  is  worthy  of  all  praise  and  Marconi 
has  given  great  results.  We  have  an  analogous  system  in  France; 
ours  is  the  Tissot  system.  It  is  a  great  thing  for  journalism,  espe- 
cially when  a  property  right  in  news  can  be  established.  One  can 
have  a  special  code  by  which  to  do  this,  and  when  certain  obstacles 
have  been  surmounted  it  will  be  full  of  the  richest  results."  The 
Paris  Figaro,  in  its  reply,  remarked  in  a  somewhat  chauvinistic 
spirit :  "Ducret,  Tissot,  Rochefort  and  Marconi  are  the  heroes  of 
wireless  telegraphy."  We  are  glad  that  it  did  not  forget  Marconi. 
What  about  Hertz? 


Improvement   of    Rapid  Transit  in  New  Yorit. 


To  I  lie  Editors  of  Eleclrual  World  and  Engineer: 

Sirs:  The  idea  recently  occurred  to  me  that  if  a  "second  story" 
were  added  to  the  present  Manhattan  Elevated  system,  the  rapid 
transit  problem  of  New  York  would  be  solved  for  a  number  of  years 
at  least.  An  uninterrupted  express  service  could  be  established  for 
all  trains  on  the  "second  story,"  while  a  strictly  local  business  could 
be  maintained  on  the  present  or  first  floor. 

Moving  stairways  could  conduct  the  express  passengers  to  the 
"second  floor"  from  and  to  the  street  and  at  the  express  stations, 
which  could  be  placed  at  three-mile  intervals;  communication  could 
be  had  to  the  local  trains  on  the  first  floor  on  the  payment  of  another 
fare.  By  making  the  intervals  between  the  express  stations — say 
three  miles — a  very  rapid  transit  could  be  obtained. 

With  the  above  idea  in  view,  I  exainined  recently  the  various  por- 
tions of  the  Manhattan  Elevated  Railway  of  New  York,  which 
at  first  thought  would  present  the  most  difficult  engineering  prob- 
lems, if  the  following  suggestions  were  carried  out  and  adopted  I  find 
that  a  "second  story"  could  be  added  to  the  Manhattan  Elevated 
without  difficulty. 

Electric  transit  could  be  used  on  the  present  tracks  and  steam  or 
electricity  could  be  used  on  the  second  story.  Steam  would  have 
none  of  its  present  objectionable  features  on  the  second  floor,  would 
be  less  costly  than  electricity  and  use  could  be  made  of  the  present 
engines.  Electricity  being  used  on  the  first  floor  tracks,  the  second 
story  express  passengers  would  not  be  inconvenienced  by  the  smoke, 
dirt  and  steam. 

I  find  that  in  many  localities  the  present  foundations  for  the  sup- 
porting columns  could  be  used  for  a  t;ew  column  supporting  the 
girders  for  both  sets  of  tracks  and  at  the  One  Hundred  and  Sixteenth 
Street  curve  the  present  tracks  could  be  lowered  and  the  second  story 
tracks  need  be  but  slightly  higher  than  the  present  tracks,  at  that 
point.  Of  course  at  many  parts  of  the  line  new  foundations  and 
independent  supporting  columns  would  be  necessary  for  supporting 
the  second  floor  track  girders. 

I  doubt  very  much  if  the  cost  of  superimposing  a  second  floor  on 
the  present  system  would  cost  as'  much  as  the  original  cost  of  build- 
ing the  present  system,  omitting  of  course  the  obtaining  of  the  orig- 
inal right  of  way.  which  in  this  case  would  be  eliminated  entirely. 

From  a  financial  standpoint,  the  difference  in  cost  between  this 
method  of  providing  a  double  track  from  the  Battery  to  One  Hun- 
dred and  Fifty-fifth  Street  with  express  service  uninterrupted  by 
local  service,  and  the  cost  of  the  present  tunnel,  would  probably  build 
another  elevated  system,  or  another  Brooklyn  Bridge. 

B.^LTiMORE,  Md.  James  E.  Hewes. 

[This  is  quite  interesting,  but  not  at  all  new. — Eds.  E.  W.  &  E.] 


The  Sleet  Problem. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :    In  a  communication  made  by  me  some  three  years  since  to 
another  journal,  the  device  of  R.  H.  Dalgleish.  chief  electrician  of  the 
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Clievy  Chase  division  of  the  Capital  Traction  Company,  of  Wash- 
ington, D.  C,  for  the  spreading  of  oil  on  the  overhead  trolleys  of 
the  Chevy  Chase  road  was  illustrated  and  the  experiments  with  it 
described.  The  device  was  so  successful  in  conquering  sleet  storms 
that  its  use,  so  far  as  I  know,  is  continued  up  to  the  present.  The 
principal  point  in  the  "trolley  greaser"  was  that  it  applied  the  oil  by 
rolling  contact  through  a  grooved  wheel,  exactly  where  it  waS  needed 
to  prevent  ice  coating  on  the  trolley  wire.  All  ice  that  formed  was 
easily  scattered  by  the  trolley  wheel  of  a  passing  car  without  any  arc 
resulting.     The  oil  spread  itself  around  the  wire,  and  two  or  three 


coatings  a  winter  were  all  that  were  necessary  to  keep  the  road 
running  when  forty  miles  of  competitive  trolley  road  were  tied  up 
for  days  at  a  time.  While  oil  accumulations  made  soldering  oper- 
ations more  difficult,  the  breaks  occurring  along  the  line  were  so  few 
that  this  objection  became  insignificant.  The  device  described 
worked,  kept  the  line  open  and  cars  ran  on  schedule  time,  which  is 
the  all-important  thing  in  street  railway  operation.  I  would  recom- 
mend a  careful  investigation  of  the  economy  and  simplicity  of  the 
trolley  greaser  for  fighting  possible  sleet  storms. 

Pittsburg,  Pa.  J-  B.  Alexander. 


Dynamos,  Motors  and  Transformers. 

Tandem  Connection  of  Induction  Motors. — Breslauer. — A  long  ar- 
ticle in  which  he  discusses  by  means  of  diagrams  the  tandem  con- 
nection of  induction  motors.  He  shows  that  there  is  a  possibility  of 
varying  the  speed  within  rather  wide  limits,  but  there  are  inherent 
disadvantages,  especially  a  very  poor  power  factor.  He  gives  the 
theory  of  the  case  in  which  the  two  motors  are  connected  together 
by  means  of  a  gearing,  and  shows  that  this  method  may  be  applied  to 
traction.  It  has  the  advantage  that  both  motors  may  have  a  small 
number  of  poles,  and  a  relatively  small  diameter.  In  a  special  case 
in  which  the  diameters  of  the  gear  wheels  have  the  ratio  4  to  10, 
he  shows  that  if  the  speed  of  the  first  motor  alone  is  100,  then  that 
of  the  first  and  second  connected  against  one  another  is  66.7,  that  of 
the  second  motor  alone  is  40,  and  that  of  both  connected  in  tandem 
is  28.5;  hence,  the  variations  of  speed  are  within  the  limits  of  i  to 
3.5.  Yet  for  practical  application,  it  is  necessary  to  compensate  for 
the  phase  difTerence. — Elek.  Zcit.,  January  i. 

Theory  of  the  Gramme  Ring. — K.  R.  Johnson. — An  article  point- 
ing out  that  the  laws  regulating  the  generation  of  a  current  in  a 
Gramme  ring  do  not  constitute  a  special  case  of  the  usual  alternating 
current  laws.  The  length  of  wire  of  the  coil  practically  contains 
an  artificial  wave  equal  in  length  to  the  length  of  the  wire,  and 
generally  shorter  than  the  natural  wave-length.  In  consequence  of 
the  compulsign  exercised  by  the  rotation,  this  wave  is  propagated 
along  the  wire  with  a  velocity  equal  to  the  rate  of  rotation,  but  in 
the  opposite  sense,  so  that,  as  a  matter  of  fact  it  is  stationary.  But 
if  the  Gramme  ring  is  given  such  dimensions  that  the  length  of  wire 
becomes  equal  to  the  wave  length  corresponding  to  the  rates  of  prop- 
agation of  the  wire  waves  under  the  influence  of  the  iron  core,  the 
current  must  reach  a  maximum  and  so  must  the  potential,  since 
the  wave  undergoes  no  compulsion  by  the  length  of  the  wire.  In  a 
case  which  is  quoted,  the  rate  of  propagation  of  the  wire  waves 
under  the  influence  of  the  iron  core  is  1,500,000  meters  per  second 
or  more,  and  the  length  of  wire  required  in  the  winding  for  proper 
resonance  is  30,000  meters,  or  667  kg  of  I  mm  diameter.  This  may 
not  be  practicable,  but  it  would  yield  a  higher  efficiency  if  it  were. — 
Phys.  Zcit.,  December  15;  abstracted  in  Lond.  Elec,  January  g. 

REFERENCE. 

Thrce-Phase  Transformers. — Koenig. — An  illustrated  description 
of  a  graphical  method  for  predetermining  the  current  and  voltage 
values  occurring  in  the  external  circuits  of  a  three-phase  trans- 
former, when  the  load  is  not  balanced. — Elek.  Zcit..  January  8. 

Lights  and  Lighting. 

Incandescent  I.amf's. — Swinburne. — In  the  cour.'^e  of  hi^  presi- 
dential address  to  the  (Brit.)  Inst.  Elec.  Eng.,  he  also  discusses  the 
problem  of  incandescent  lamps.  The  limit  of  efficiency  of  ordinary 
incandescent  lamps  is  chiefly  due  to  the  variations  of  supply  pres- 
sure. The  sensitiveness  of  the  carbon  lamp  to  pressure,  limits  the 
practical  variation  of  pressure  of  supply,  and  thus  costs  heavily  in 
main.s.  If  we  had  incandescent  lamps  which  did  not  mind  20  per 
cent,  pressure  variation,  a  great  saving  in  mains  would  be  possible. 
Recently  the  demand  for  "ballast"  for  the  Nernst  lamp  has  led  to 
the  introduction,  for  that  purpose,  of  little  bulbs  containing  fine  iron 
wire  heated  to  the  critical  point.  This  ballast  may  also  be  used  in 
series  with  the  incandescent  lamp.  Solomon  found  that  a  small 
resistance  will  allow  a  lamp  to  be  run  nearly  at  its  maximum   safe 


efficiency  in  spite  of  pressure  variations,  while  a  large  resistance 
will  enable  lamps  to  be  run  from  tramways  and  other  varying  pres- 
sure circuits  with  good  overall  efficiency.  He  makes  some  remarks 
on  carbide  filaments  and  on  the  Nernst  lamp.  He  thinks  that  the 
whole  subject  of  the  Nernst  lamp  is  very  obscure.  "We  cannot 
say  we  have  got  anywhere  near  our  limits  of  high  temperature  effi- 
ciency of  running,  low  temperature  in  starting,  or  high  pressure  in 
the  electrolytic  lamp." — Lond.  Elec.,  December  26. 

reference. 

Photometry  of  Electric  Lamps. — Fleming. — The  first  part  of  an 
illustrated  reprint  of  his  paper,  an  abstract  of  which  was  recently 
noticed  in  the  Digest. — Lond.  Elec.,  January  2. 

Power. 

German  Power  Plant. — A  description  of  the  electric  light  and 
power  transmission  froir.  cfie  Berggeist  central  station,  at  Badorf, 
near  Cologne.  As  there  is  no  coal  proper  found  in  the  neighboi'hood, 
but  there  is  lignite,  the  com.pany  owning  the  lignite  mines  has 
installed  a  power  plant  at  tlie  pit's  mouth.  This  is  not  the  first 
example  of  lignite  entering  into  diiect  competition  with  coal  in  the 
European  continent,  as  the  Dresden  municipal  electric  plant  burns 
lignite  successfully.  At  Badorf,  three  engines  of  110,475  and  QOO  hp 
respectively,  are  installed,  and  a  i,2O0-hp  unit  is  soon  to  be  added. 
The  engines  drive  three-phase  generators,  the  voltage  being  5,700. 
The  consumers  are  supplied  through  transformers  with  current  for 
light  at  no  or  220  volts,  and  power  at  220  volts.  The  district  is 
chiefly  agricultural ;  the  Catholic  churches  want  light  for  the  early 
masses,  the  farmers  use  motors  for  their  machines,  and  small  and 
large  manufacturers  claim  a  good  deal  of  power.  One  firm  of  car- 
penters, for  instance,  has  motors  installed  aggregating  over  100  hp, 
but  requires  evtn  in  busy  times  rarely  more  than  32  hp  at  a  time, 
so  that  it  has  so  far  been  possible  to  put  down  installations  for  four 
times  the  actually  available  power.  There  are  13  factories  with 
motors,  aggregating  736  hp,  joined  to  the  central  station.  The 
maximum  charge  for  light  is  12  cents  per  kw-hour.  Power  is  sup- 
plied at  about  a  third  of  the  light  rate,  the  maximum  charge  being 
4.32  cents  per  kw-hour. — Lond.  Eng'ing,  January  9. 

Electric  Power  in  a  Printing  Office. — Reyval. — An  illustrated  de- 
scription of  the  new  electric  installations  of  Draeger  Brothers,  a 
French  printing  firm.  There  was  required  the  possibility  of  wide 
speed  variation  for  the  printing  machines  and  at  the  same  time 
good  light.  To  meet  both  conditions  a  double  distribution  was 
adopted :  The  first,  using  the  two-wire  system  at  120  volts,  supplies 
all  the  lamps  (100  incandescent  lamps,  9  arc  lamps  and  the  pho- 
tographers' lamps)  ;  the  other,  using  the  four-wire  system,  supplies 
ihe  separately  excited  motors,  the  voltage  being  either  120  or  170  or 
220.  Fifteen  motors  are  installed,  12  of  which  are  driving  the 
presses.  The  plant  contains  two  generating  sets  of  30  kw  at  120 
volts  and  two  boosters  of  250  amp  at  50  volts  in  order  to  raise  the 
voltage  from  120  to  170  and  220.~L'Eclairage  Elec.  January  3. 

Traction. 

Localizing  Paults  on  Tramway  Systems.— ]onti?,ioti.— An  illus- 
trated description  of  the  following  method  for  finding  the  position 
of  a  fault  with  a  fair  degree  of  accuracy  and  rapidity,  from  the  gen- 
erating station  of  a  tramway  system.  The  connections  in  the  station 
are   shown   in   the  adjoining  diagram.     The   testing  current   should 
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be  comparativxly  Krcat  «o  as  to  get  :ui  apprccialilc  rtailiiig  on  the 
voliincliT  /'.  one  li-riiiiiial  of  whicli  in  |irriiiaiiriitly  CDiiiiectcd  to 
the  auxiliary  l)U>-l)ar,  ilii-  otlur  bi-ing  put  to  tlic  lar  ciiil  of  the 
fi-c(lcr  to  be  tested  by  iiu-aiis  of  a  pilot  wire  laid  for  the  purpose. 
The  cost  of  the  pilot  wires  are  the  chief  objection,  and  tliey  should 
bo  put  in  at  the  same  time  as  the  other  cables.  One  pilot  wire  is 
necessary  for  eacli  terminus,  at  which  place  they  arc  connected  to 
ihe  trolley  wires,  preferably  through  fuses.  The  diaKram  shows 
the  connections  for  the  case  in  which  feeders  go  out  from  the 
central  station  in  four  different  directions.  All  of  the  four  feeders 
are  brought  to  anuneters  //,  aiul  these  are  connected  to  the  hinges 
of   singlc-pi'Ie  change-over   switches.       The   urdinary    working   posi- 
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lion  of  tlie^e  switches  is  on  the  upper  contacts;  the  feeders  are  then 
connected  through  circuit-breakers  C  B  direct  to  the  positive  bus- 
bar; but  if  a  switch  is  changed  over  to  the  bottom  contact,  that 
feeder  will  then  be  connected  to  the  positive  bus-bar  through  an 
au.xiliary  resistance,  A  R,  which  if  there  is  a  "short"  on  the  feeder, 
will  keep  the  current  down  to  a  reasonable  figure.  While  this  test- 
ing current  should  be  large  so  as  to  get  a  distinct  reading  on  the 
voltmeter,  yet,  if  it  is  too  large,  it  may  burn  through  a  trolley  wire 
or  destroy  a  length  of  cable;  50  to  100  amp  should  be  safe.  A  large 
scale  map  is  required,  of  the  tramway  lines  and  feeders,  and  the 
resistances  of  the  latter  are  marked  at  all  points  where  they  change 
in  sectional  area  and  at  junctions,  such  as  feeder  pillars,  etc.  When 
a  fault  occurs,  the  switch  of  that  section  is  put  on  the  bottom  con- 
tact, the  low-reading  voltmeters,  V,  is  put  between  the  far  end  of 
the  feeder  and  the  au.xiliary  bus-bar  by  means  of  the  small  multiple 
way  switch,  5",  thus  showing  the  drop  in  volts  along  the  feeder 
(and  the  trolley  .vires,  if  they  are  connected  in  parallel  with  the 
feeder)  to  the  fault,  this  drop  is  divided  by  the  value  of  the  current 
shown  on  the  feeder  ammeter,  and  the  map  is  then  consulted  to  find 
the  position  of  the  fault.  A  similar  method  of  testing  is  to  take 
the  drop  in  volts  in  the  rails  instead  of  on  the  feeders.  A  numerical 
example  is  added. — Lond.  Elcc.  Rev.,  January  9. 

English  Cotidttit  Tramways. — A  well-illustrated  description  of  the 
municipal  Bournemouth  tramway  system,  which,  with  the  Black- 
pool, is  the  first  public  tramway  on  the  slotted  conduit  system  to  be 
opened  in  England.  Parts  of  the  line  are  on  the  overhead  trolley 
system,  so  that  the  cars  are  equipped  with  ploughs  which  can  be 
lifted  up  out  of  the  conduit  when  the  car  leaves  the  conduit  portion 
of  the  track  for  the  trolley  sections.  There  is  at  present  an  equiv- 
alent in  single  track  of  3  miles  conduit  line  and  15  miles  of  trolley 
line.  The  slot  is  a  side  and  not  a  center  slot ;  otherwise  the  con- 
struction is  very  similar  to  that  of  the  London  County  Council.  The 
slot  is  I  in.  wide  and  serves  as  one  of  the  running  rails  :  it  is  formed 
of  two  rails,  held  in  place  by  cast-iron  yokes  embedded  in  concrete. 
The  plough  consists  of  a  steel  neck  holding  a  double  board  of 
walnut  to  which  the  spring  contacts  are  fastened  on  either  side 
by  clips.  They  are  connected  by  flexible  cables  to  the  top  of  the  car- 
rier and  thence  to  a  switch  which  is  controlled  from  a  small  handle 
at  the  side  of  the  car,  and  which  is  for  switching  either  the  trolley 
or  the  plough  on  to  the  controller.  The  plough  slides  in  two  sets 
Dt  guides,  one  vertical  set  for  raising  and  lowering  it,  the  other  hor- 
izontal, both  enabling  the  plough,  when  lowered,  to  move  freely  in  a 
horizontal  direction  at  right  angles  to  the  length  of  the  car.     The 


traveling  head  on  which  the  plough  is  suspended  can  move  only 
up  and  down,  but,  as  soon  as  this  head  is  in  its  lowest  position, 
the  plough  rests  on  the  horizontal  guides,  and  releases  itself  from 
the  head,  thus  becoming  free  to  move  from  the  side  to  the  center  of 
the  car.  At  each  point  on  the  line  at  which  the  slot  construction 
stops  and  the  overhead  construction  begins,  the  slot  changes  from 
the  side  to  the  center,  and  ends  at  a  plough  pit.  The  iminicipal 
generating  station  supplies  both  the  tramways  and  public  lighting, 
the  private  lighting  being  supplied  by  a  company.  The  municipal 
station  coiiiains  four  i'i;2-kw  generating  sets  and  a  77-kw  motor- 
generator,  the  latter  being  provided  in  order  that  the  conduit  portion 
of  the  track  (which  is  run  from  other  bus-bars  than  the  over- 
head portion,  both  poles  of  the  conduit  line  being  insulated)  may 
yet  be  run  from  the  same  dynamo. — Lond.  lilcc.  January  i). 


lileclrntil  Ihniliini-  on  C(J»i;/j.— Marcii.sni. — The  first  part  of  a 
full  illustrated  reprint  of  his  paper,  an  abstract  of  which  was  recently 
noticed  in  the  Digest. — Lond.  lilfc,  January  2. 

Installations,  Syste.ms  and  Apimiances. 

British  Central  Station  Statistics. — The  annual  tabulated  statistics 
of  British  central  stations  issued  as  a  supplement.  They  give  con- 
cise information  on  all  stations  in  operation  (316  in  number)  and 
those  in  course  of  erection  (41),  and  in  addition  to  these  full  details 
on  those  projected  and  a  list  of  undeveloped  provisional  orders. 
.\  general  sunnnary  of  the  cost  of  operation  in  British  central  sta- 
tions was  noticed  in  the  Digest  last  week.  The  following  con- 
clusions are  drawn  from  the  statistical  table :  The  increase  of  the 
total  number  of  connections  is  greater  than  in  any  previous  year. 
The  motor  load  in  London  is  unmistakably  growing,  although  i'. 
is  still  small.  The  connections  in  the  provinces  are  still  largely  in 
excess  of  those  in  London,  and  the  yearly  increase  of  the  former 
over  the  latter  exhibits  a  decided  tendency  towards  expansion.  The 
increase  in  the  total  number  of  connections  over  last  year,  in  both 
London  and  provinces,  amounts  to  103,000  kw,  while  the  connec- 
tions to  date  in  the  equivalent  of  8-cp  lamps  is  equal  to  17  millions. 
— Lond.  Elec.,  January  9. 

Wright  System  of  Charging  for  Electrical  Energy. — A  note  stat- 
ing that  while  for  several  years  the  Belfast  municipal  electric  plant 
has  used  the  Wright  system,  yet  certain  influential  consumers  became 
dissatisfied  with  it,  and  the  Electricity  Committee  asked  the  borough 
electrical  engineer,  M'Cowen,  to  report  on  the  subject.  His  report 
was  in  favor  of  the  Wright  system  and  recommended  its  retention. 
But  at  the  general  meeting  of  the  council  which  followed  it  appeared 
that  the  maximum  demand  system  was  by  no  means  popular,  and 
the  report  was  referred  back  to  the  committee.  A  summary  of 
M'Cowen's  report  is  given  in  the  same  issue.  He  strongly  recom- 
mends refraining  from  the  contemplated  change  from  the  "demand 
indicator"  to  the  "flat  rate"  system.  He  gives  statistics  which 
prove  clearly  that  the  long  hour  consumer  at  a  low  average  price 
per  unit  brings  far  more  profit  to  the  undertaking  than  the  short 
hour  consumer  at  a  high  average  price  per  unit ;  the  former,  there- 
fore, ought  to  be  encouraged  by  the  retention  of  the  demand  system. 
He  shows  by  diagrams  that  the  same  capital  expenditure  is  re- 
quired to  supply  20  units  at  the  peak  load  as  to  supply  2,400  units 
spread  over  the  whole  24  hours,  and  that  short  hour  consumers 
are  an  actual  loss  to  the  undertaking,  while  long  hour  users,  paying 
tlie  lowest  price,  are  the  most  profitable.  He  is  strongly  against  the 
introduction  of  a  general  flat  rate,  but  thinks  that  such  a  movement 
for  domestic  purposes  might  be  worth  consideration,  as  the  maximum 
demand  of  private  houses  occurs  at  a  later  hour  than  in  the  city.— 
Lond.  Elec.,  January  9. 

plectro  Physics  and  Magnetis** 

Electrostriction  of  Glass. — Wuellxer  .\.vd  Wiex. — .\n  account  of 
an  investigation  in  which  they  repeated  Quincke's  experiments  on 
the  change  of  volume  of  glass  under  electric  stress,  but  he  used  as 
the  variable  the  quantity  of  electricity  in  place  of  the  potential.  At 
the  moment  of  charging  and  discharging  the  hollow  glass  con- 
denser, they  noted  the  change  of  volume  by  means  of  a  fused-in 
capillary  containing  liquid,  and  the  quantity  of  electricity  was  simul- 
taneously read  by  means  of  a  ballistic  galvanometer.  They  found 
no  difference  of  elasticity  in  the  charged  and  the  uncharged  glass, 
and  they  were  thus  enabled  to  determine  the  modulus  from  its  be- 
havior under  electrostriction.     Here,  however,  thev  were  confronted 


January  31,  1903. 


ELECTRICAL    WORLD     and     ENGLNEER. 


205 


by  a  discrepancy  betwci-ii  the  value  thus  found  and  the  modulus  ob- 
tained by  the  acoustical  or  compression  method.  This  discrepancy 
is  greatest  (50  per  cent.)  in  flint  glass  and  least  in  Thuringian  glass, 
the  electrostriction  value  being  too  high.  The  compression  values 
are  the  lowest,  and  here,  again,  flint  glass  shows  the  greatest 
variation  and  Thuringian  glass  the  least.  The  after  effect  found  by 
Quincke  and  Cantone  is  due  to  Joulean  heat. — Ann.  d.  Phys.,  No.  13; 
abstracted  in  Lond.  Elec,  January  2. 

Spontaneous  Deosonisation. — Warburg. — An  article  on  the  phe- 
nomenon that  if  partly  ozonized  oxygen  is  left  to  itself,  the  propor- 
tion of  ozone  decreases  with  the  time.  This  phenomenon  is  known 
under  the  name  of  spontaneous  deozonization,  and  may  be  due  to  a 
variety  of  causes.  The  author  points  out  that  since  the  amount  of 
ozone  at  200°  in  a  state  of  equilibrium  is  inappreciable,  such  equili- 
brium can  only  be  attained  at  ordinary  temperatures  by  complete 
dissociation  of  the  ozone.  The  factors  bringing  about  this  disso- 
ciation may  be  external,  such  as  contact  with  foreign  bodies  or 
with  the  walls  of  the  vessel ;  or  they  may  be  internal  and  due  to 
the  collision  of  two  molecules  of  ozone,  or  of  a  molecule  of  ozone 
with  a  molecule  of  oxygen.  He  formulates  a  mathematical  theory 
of  the  process  and  finds  by  suitable  experiments  that  the  internal 
effects  are  almost  altogether  due  to  collisions  between  ozone  mole- 
cules themselves.  This  internal  disintegration  rises  much  more 
rapidly  with  heating  than  the  external  process,  and  becomes  the 
chief  agent  at  high  temperatures.  He  finds  that  moisture  makes 
no  difference  to  the  stability  of  ozone  at  100°. — Ann.  d.  Phys.,  No- 
vember 12;  abstracted  in  Lond.  Elec,  January  9. 

Photo-electricity. — Wulf:' — He  first  describes  a  new  lamp  for 
photo-electric  work  which  gives  a  powerful  light  containing  a  great 
quantity  of  ultra-violet  rays.  It  consists  of  carbon  bisulphide  in 
a  Mariotte  bottle,  which  enters  the  wick  of  an  ordinary  petroleum 
burner  and  is  mixed  with  oxygen  introduced  into  the  center  of  the 
flame.  With  this  he  then  studied  the  relations  between  chemical 
and  photo-electric  effects  and  found  that  platinum  electrodes  with 
occluded  hydrogen  are  highly  photo-electric,  whereas  in  oxygen, 
chlorine  and  ozone  they  lose  their  sensitiveness.  The  effect  of  the 
medium  surrounding  the  electrode  is  greater  the  greater  the  chemical 
difference  of  potential  between  the  two.  This  matter  is  closely 
connected  with  the  question  as  to  whether  the  dissipation  of  elec- 
tricity by  light  is  connected  with  a  chemical  process.  Lenard  did 
not  discover  any  appreciable  decrease  of  the  effect,  even  in  the 
highest  -vacua,  and  this  makes  it  probable  that,  if  the  gas  plays  any 
part  at  all,  quite  minute  quantities  suffice  to  produce  the  phe- 
nomenon.— Ann.  d.  Phys.,  No.  12;  abstracted  in  Lond.  Elec,  De- 
cember 26. 

REFERENCES. 

Electrons. — Oliver  Lodge. — A  reprint  in  full  of  a  lecture  given 
before  the  (Brit.)  Inst.  Elec.  Eng.,  and  giving  a  complete  review  of 
the  development  of  the  theory  of  electrons. — Lond.  Elec,  December 
12,  19,  26,  January  2. 

Alternating-Current  Model. — White. — A  description  of  a  mechan- 
ical model  for  illustrating  alternating  current  phenomena  to  stu- 
dents.— Phys.  Rev.,  November. 

Oscillating  Discharges. — Bartelli  and  Maori. — An  account  of 
their  continued  remarks  on  the  oscillatory  discharge  of  a  condenser. 
— Phys.  Zeit.,  December  15 ;  abstracted  in  Lond.  Elec,  January  9. 

Magnetic  Effect  of  Electric  Convection. — Pender. — An  account  of 
his  continued  researches  on  this  subject,  the  results  being  in  every 
way  confirmatory  of   his   former  results   and   of  Maxwell's   theory, 
while  they  refute  Cremieu's  results. — Phys.  Rev.,  November. 
Electro-Chemistry  and  Batteries. 

Residual  Currents. — Bigelow. — .A  long  paper  giving  an  account 
of  experiments  on  what  Helmholtz  calls  "Reststroeme"  (residual 
currents).  It  is  a  generally  accepted  theory  that  there  is  a  definite 
minimum  e.m.f.  required  to  decompose  a  certain  electrolyte,  yet  it 
is  a  fact  that  with  all  electrolytes  a  current  is  found  to  pass  with  a 
low  e.m.f.;  this  is  what  Helmholtz  calls  a  Reststrom ;  but  later  ex- 
periments have  shown  that  his  explanation  cannot  represent  the 
whole  truth.  The  present  author  gives  the  results  of  a  series  of  ex- 
periments which  he  has  made  with  platinum  electrodes.  He  offers 
the  following  new  theory :  A  dissolved  gas  is  assumed  to  be  in  a 
condition  analogous  to  a  rarefied  gas,  some  of  whose  molecules 
Thomson  has  shown  are  capable  of  carrying  positive  electric  charges, 
others  negative  ones.  The  process  of  solution  is  assumed  to  be  suffi- 
cient to  occasion  this  differentiation.  When  a  charged  gas  molecule 
comes   in    contact    with   the  metal   of  the   electrode,   it  gives  off  its 


charge;  the  molecule  may  then  be  occluded  or  remain  in  solution;  in 
the  latter  case  it  increases  the  concentration  of  the  neutral  molecules 
and  thus  induces  a  further  differentiation  into  molecules  with 
opposite  charge.  If  the  smallest  external  e.m.f.  is  applied  there 
will  be  a  tendency  for  one  electrode  to  attract  positively  charged 
molecules  and  for  the  other  to  attract  negatively  charged  molecules. 
This  theory  enables  one  to  say  that  there  is  a  real  and  definite 
decomposition  point  for  each  pair  of  ions  under  given  conditions ; 
any  current  observed  before  this  value  is  reached  being  due  to  the 
charged  molecules  present. — Jour.  Phys.  Chem.,  December. 

Dry  Cells. — Zacharias. — An  article  stating  that  the  manufacture 
of  dry  cells  has  developed  rapidly  in  the  last  two  years,  especially  in 
the  production  of  very  small  cells,  which  are  very  useful  for  pocket 
lamps  for  physicians,  travelers,  for  use  in  the  army,  etc.  Not  one 
quarter  of  the  depolarizer  is  utilized  in  the  ordinary  dry  cell  under 
the  usual  circumstances.  He  recommends  that  in  installing  electric 
bells,  etc.,  in  houses  more  attention  should  be  paid  to  the  proper 
dimensions  of  the  wires,  as  much  of  the  power  of  the  dry  cells  is 
now  wasted.  Even/  the  best  of  the  small  cells,  when  continually 
used  to  light  a  lamp,  last  only  15  minutes;  they  should,  therefore, 
be  used  only  momentarily,  but  are  even  then  very  useful  for  vari- 
ous purposes.  He  gives  some  notes  on  testing  such  small  dry  cells. 
— Centralbl.  f.  Accum.,  December  i,   15. 

Diminution  of  Cathodic  Depolarization  by  Potassium  Chromate. 
— Mueller. — An  account  of  an  investigation  of  the  influence  of 
potassium  chromate  upon  cathodic  depolarization,  being  a  continua- 
tion of  his  researches  on  the  effect  of  soluble  chromates  in  the  elec- 
trolysis of  aqueous  solution  of  the  halogens. — Zeit.  f.  Elektrochemie, 
December  11. 

references. 

Stassano  Process. — Goldschmidt. — A  paper  in  which  he  reports  on 
his  examination  of  the  manufacture  of  steel  in  the  electric  furnace 
by  the  Stassano  process.  He  thinks  the  process  is  no  longer  in  its 
first  experimental  stages  and  that  it  deserves  consideration. — Elek. 
Am.,  December  25. 

Electrolytic  Oxidation  of  Organic  Substances. — Salzer. — An  ac- 
count of  preliminary  experiments  on  the  electrolysis  of  formic  acid 
and  oxalic  acid,  also  of  potassium  carbonate.  The  results  show  the 
great  difference  in  the  reaction  and  especially  in  the  anodic  poten- 
tial difference  with  a  bright  platinum  or  a  platinized  platinum  anode. 
— Zeit.  f.  Elektrochemie,  December  4. 

Units,  Measurements  and  Instruments. 

Portable  Capillary  Electrometer. — Smith. — An  abstract  of  a  (Brit.) 
Phys.  Soc'y  paper  in  which  he  describes  a  modification  of  the  form 
of  capillary  electrometer  consisting  of  two  wide  tubes  joined  by  a 
cylindrical  capillary  tube,  which  may  be  horizontal  or  inclined. 
Certain  difficulties  are  overcome  by  using  a  key  consisting  of  a  U- 
tube  closed  at  one  end,  communicating  at  the  other  with  a  pneu- 
matic pressure  ball  and  containing  mercury  in  the  bend ;  three 
platinum  wires  are  fused  into  the  tube,  so  that  by  squeezing  the  ball 
the  same  change  of  contacts  is  produced  as  by  pressing  the  lever 
of  an  ordinary  spring  key.  With  the  arrangement  described,  the 
sensitiveness  of  the  instrument  is  doubled,  and,  by  using  a  micro- 
scope magnifying  50  diameters,  a  P.D.  of  i/iooooth  volt  can  be  de- 
tected without  difficulty.  The  instrument,  used  as  a  surface-tension 
galvanometer,  is  more  convenient  than  an  ordinary  galvanometer 
with  a  magnetic  system,  because  there  is  no  suspension,  no  lamp  and 
scale,  and  practically  no  levelling. — Lond.  Elec.,  December  26. 

Teiegraphy,  Telephony  and  Signals. 

Vacuum  Tubes  as  Lightning  Arresters  for  Telegraphy. — Kinsey. 
— An  abstract  of  a  paper  read  before  the  Dublin  section  of  the  (Brit.) 
Inst.  Elec.  Eng.  He  describes  some  observations  made  in  connec- 
tion with  the  testing  of  vacuum  tubes  when  used  as  lightning  ar- 
resters. The  tubes  used  in  the  Telegraph  Department  of  the  Post 
Office  are  about  154  in.  long  with  1/32  in.  air-gap,  and  they  are 
tested  by  means  of  a  Ruhmkorff  coil,  the  resistance  of  the  primary 
winding  of  which  is  from  o.i  ohm  to  0.15  ohm  and  of  the  secondary 
350  ohms,  the  condenser  having  a  capacity  of  0.02  microfarads.  The 
coil  is  adjusted  to  a  J/^-in.  spark-gap  and  is  worked  by  a  single 
Leclanche  cell.  Used  as  a  lightning  arrester,  the  tube  is  connected 
with  one  end  to  earth  and  with  the  other  to  the  line;  if  in  good  order 
the  colors  of  the  glow  at  the  two  ends  are  blue  and  green  respectively 
when  they  are  being  tested.     He  noticed  that  a  good  tube  connected 
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uiily  at  one  lciiniii.4l  lu  ilic  .M-coiiUary  ul  llic  iiuluciion  mil,  |i;luwc(i 
when  the  glass  was  Kraspcil  \>y  the  lingers.  When  a  bad  inbe.  that  i.s, 
one  incapable  of  gUiwing  under  any  ordinary  circumstances,  was 
connected  between  the  terminals  of  tiie  KuhmkoriT  coil,  and  a  good 
tube  was  brought  near  for  connection  in  parallel  with  the  first, 
it  was  observed  that  its  approach  to  the  bad  lube  caused  the  latter 
to  glow,  fully.  Subsequent  investigation  showed  that  the  cITect 
was  due  to  tlie  approach  of  the  hand,  and  not  to  that  of  the  good 
tube.  The  bad  tube  could  not  he  induced  to  k'ow  by  any  other 
means. —  l.ond.  L'/t-r.,.  December  26. 

KKKERENCKS. 

li'itrUss  Teli'gra/>hy.~'liv.\VAL.—.\  long  illustrated  article  on  the 
recent  lonn-distance  wireless  telcKraiihy  achievements  of  Marconi, 
the  Poldlui  station,  Marconi's  magnetic  detector,  and  the  experi- 
ence of  the  cruiser  Carlo  Alberto. — L'Eclairagc  dec,  January  10. 

lyirt'lfss  Tt-lcgrafhy. — Arco. — An  article  illustrated  by  many  dia- 
grams in  which  he  describes  how  the  multiplier  may  be  used  for 
tuning  purposes  in  wireless  telegraphy  inst.iilations. — lilck.  /.cil., 
January  1. 

Ouesscliiorf. — Kkhr. — An  illustrated  description  of  the  new  tele- 
phone exchange  at  Ducsseldorf. — Elek.  Zeit.,  January  8. 

Miscellaneous. 

Patents. — .An  editorial  note  on  British  patents  which  will  expire 
during  the  coming  year.  Among  them  is  one  embodying  the  con- 
struction of  an  alternating-current  generator,  constructed  with  a 
single  coil  for  exciting  "imbricated  pole"  lield-magnets.  The  ar- 
mature is  stationary  and  the  field  coil  is  fed  from  slip  rings.  The 
Hellesen  cell  patent  will  also  expire;  the  electrolyte  in  this  cell  is 
dissolved  in  a  phlcgmy  substance  such  as  tragacanth,  and  the  evolved 
gases  are  passed  through  plaster  of  paris;  the  outside  of  the  cell  con- 
sists of  two  concentric  cylinders,  the  space  between  which  is  filled 
with  sawdust  or  some  other  absorbent  material ;  there  are  holes  near 
the  top  of  the  inner  cylinder  and  others  near  the  bottom  of  the  outer 
one:  the  top  of  the  cell  is  sealed  with  pitch,  and  the  gas,  in  passing 
through  the  sawdust,  is  robbed  of  its  moisture,  so  that  the  cell  does 
not  get  dry.  Another  patent  that  will  expire  is  important  as  it  in- 
volves some  of  the  principles  upon  which  the  successful  working 
of  the  ohmmeter  depends.  The  method  of  obtaining  the  two  mag- 
netic fields  at  any  angle,  and  the  elimination  of  the  eiTect  of  the 
earth's  magnetic  field  by  means  of  a  permanent  magnet  free  to 
move  on  a  vertical  axis,  are  the  two  most  important  points.  The 
patent  for  the  "Derkert"  microphone  will  also  expire. — Lend.  Elec. 
January  2. 

Electric  Production  of  Sleep. — Leduc. — An  account  of  a  contin- 
uation of  his  interesting  researches  on  the  anaesthetic  use  of  an 
electric  current.  His  experiments,  which  were  recently  noticed  in 
the  Digest,  have  now  been  extended  to  the  human  body,  as  he 
performed  them  upon  himself.  The  voltage  was  50  at  a  maximum, 
and  the  current  was  introduced  through  cotton  electrodes  moistened 
with  salt  solution,  and  placed,  one  on  the  forehead  and  another  over 
the  kidneys.  The  potential  is  reached  gradually  in  the  course  of  five 
minutes.  The  faculty  of  speech  is  first  inhibited  and  then  the  rest 
of  the  motor  system.  There  is  a  gradual  inhibition  of  sensation, 
beginning  with  a  numbing  of  the  limbs.  The  only  disagreeable 
sensation  is  the  gradual  loss  of  the  faculties,  which  gives  the  sensa- 
tion of  a  nightmare.  The  heart  is  entirely  unaiTected,  but  the  breath- 
ing is  somewhat  obstructed,  probably  by  the  strength  of  the  current 
through  the  neck,  which  should  be  shunted.  On  breaking  the  current 
the  awakening  is  instantaneous  and  the  feeling  is  one  of  invigoration. 
-All  danger  to  life  may  be  avoided  by  switching  oflf  the  current  as 
soon  as  the  breathing  shows  a  sign  of  stopping. — Arch.  d'Elec.  Med.. 
December ;  abstracted  in  Lond.  Elec,  January  2. 

Radioscopy  for  Medical  Purposes. — Gru.mm.\ch. — A  report  on  the 
progress  made  in  the  diagnosis  of  diseases  of  internal  organs  by 
means  of  Rontgen  rays.  Contrary  to  the  prevailing  usage,  he  rec- 
ommends the  use  of  large  induction  coils  giving  sprrks  50  cm  or  60 
cm  long,  as  these  alone  furnish  reliable  results.  He  even  goes  fur- 
ther and  uses  a  coil  of  100  cm  spark  length  operated  with  current 
from  the  Berlin  electric  light  mains.  Many  applications  of  radio- 
scopic  methods  have  been  made  to  the  heart,  and  the  author  shows 
how  the  best  radiograms  may  be  obtained,  and  mentions  that  the 
subject  should  breathe  naturally  while  they  are  taken.  Gaseous  and 
liquid  gatherings,  tumors  and  fibrous  aggregations  are  easily  dis- 
covered with  the  eye  method.     In  one  case  described,  the  lung  was 


seen  lu  be  pressed  against  the  heart,  and  the  lii|uid  Kaihering  was 
seen  to  break  into  waves  witli  the  movement  of  the  patient.  In 
another  case  an  abscess  in  the  brain  was  discovere<i  owing  to  the 
calcareous  infiltrations  it  contained. — Arch.  d'Elec.  Med.,  Novcmfjcr ; 
abstracted  in  Lond.  Elec,  December  26. 

Electric  Separation  uf  Metals  from  their  Ores.—Nf.i.ui.ANO.—\ 
description  of  what  might  be  called  an  electrostatic  method  of  sep- 
arating noble  metals  from  their  ores.  It  is  based  upon  the  following 
experiment:  A  central  disc  is  cut  out  of  a  metallic  plate,  and  the 
plate  and  disc  are  connected  with  the  poles  of  a  WimshursI  machine. 
If  now  a  powdered  mixture  of  sulphur  and  red  lead  is  blown  upon 
the  metallic  surface  through  :i  wooden  sieve,  the  sulphur  will  be 
deposited  upon  the  disc,  and  the  minium  upon  the  other  plate,  or 
vice  versa.  This  is,  of  course,  due  to  the  frictional  electrification 
of  the  two  powders.  The  author  has  varied  the  powders  by  pound- 
ing up  a  silica  rock  with  malachite,  iron  oxide  and  copper  oxide.  On 
using  the  powdered  mineral  in  the  same  way  he  found  that  the 
metallic  particles  were  separated  from  the  silica.  In  the  case  of  a 
(piartz  rock  containing  limonite  the  separation  of  the  ganguc  on  one 
side  from  the  yellow  limonite  on  the  other  was  easily  brought  about. 
.Another  easy  separation  was  that  of  pyrites  from  a  matrix  of  lignite. 
The  author  proposes  to  employ  this  method  for  the  separation  of  gold 
from  gold  dust. — Comptes  Rendus,  December  15;  abstracted  in 
Lond.  Elec,  January  9. 

REFERENCE. 

Rontgen  Rays  for  Medical  Treatment. — Cleaves. — A  paper  on  the 
Rontgen  ray  and  ultra-violet  light  in  the  treatment  of  malignant 
diseases  of  the  uterus,  with  a  report  of  an  inoperable  case. — Med. 
Record,  December  13. 


New  Books. 


American  Municipal  Progress.  By  Prof.  Charles  Zueblin.  New 
York:  Macmillan  Company.  1902.  Cloth,  i2mo.  380  pp. 
Price,  $1.25. 

This  interesting  volume  is  one  in  the  Citizens'  Library  of  Eco- 
nomics, Politics  and  Sociology  issued  under  the  editorship  of  Dr. 
Richard  T.  Ely.  We  cannot  say  we  are  greatly  impressed  with 
it  as  a  calm  and  impartial  survey  of  the  progress  made  by  cities 
in  the  United  States,  but  it  will  probably  find  many  readers  among 
those  who  believe  that  all  is  well  under  municipal  ownership  and 
all  is  ill  under  the  regime  of  private  initiative  and  enterprise. 
"Public  ownership  promotes  good  citizenship"  we  are  told,  which 
goes  easily  in  a  city  like  New  York,  where  the  public  ownership 
of  important  services  has  been  and  remains  full  of  crying  scandals ; 
so  that  ceaseless  inquiries  and  investigations  are  in  order,  while 
the  struggle  to  spend  revenues  equal  to  those  of  five  or  six  European 
monarchies  combined,  is  of  the  most  debauching  character.  As 
one  might  expect,  Tom  Johnson  is  held  up  for  glorification,  while 
of  C.  T.  Yerkes  it  is  recorded  that  w^hen  "a  more  rigid  public  control 
was  threatened,  he  decamped."  If  there  was  any  decamping,  it  has 
escaped  our  notice ;  although  we  have  observed  it  in  the  case  of 
boodle  aldermen  and  gamblers  who  flourished  with  the  connivance 
of  city  authorities. 

While  there  is  no  chapter  on  public  lighting  in  this  book,  and  but 
few  incidental  references  to  it,  there  is  a  whole  chapter  devoted  to 
transportation.  Municipal  telephony  also  escapes  the  treatment  one 
might  expect.  The  street  railway  companies  get  several  sharp  raps 
on  the  knuckles,  some  of  which  are  doubtless  deserved.  We  have 
ourselves  taken  occasion  to  condemn  certain  things ;  but  to  jump 
thence  by  inference  to  municipal  street  railways  is  a  folly  we  have 
fortunately  avoided,  although  Prof.  Zueblin  sees  in  it  "the  only  way." 
While  his  remarks  in  regard  to  the  Metropolitan  Company  and 
its  overwork  and  poor  pay  for  employees  are  worse  than  ridiculous, 
they  are  matched  by  his  commendation  of  the  fire  alarm  telegraphs 
- — under  municipal  ownership — in  New  York  and  Boston.  So  far  as 
New  York  is  concerned,  the  system  is  beneath  contempt  from  the 
electrical  standpoint. 

Municipal  sociology  is  a  valuable  study,  and  this  brochure  is  not 
bad  as  a  compilation  of  some  of  its  data,  but  we  take  decided  excep- 
tion to  its  want  of  philosophical  spirit  and  its  assumption  that  the 
plain  American  citizen  at  once  becomes  a  bad  man  when  he  oper- 
ates a  public  service  corporation. 
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Die  Gewinnung  des  Aluminiums,  By  Adolphe  Minet.  Halle: 
Wilhclni  Knapp.  130  pages,  57  illustrations,  15  tables.  Price, 
7  marks. 

The  book  contains  a  historical  summary  of  the  methods  employed 
for  the  production  of  aluminum.  Chemical  methods  are  first  de- 
scribed, and  then  electrochemical  methods.  These  various  processes 
are  described  in  some  detail  with  the  aid  of  illustrations. 

Tiie  second  part  of  the  book  deals  with  the  uses  of  aluminum.  It 
is  shown  that  in  the  year  1885  the  total  world  production  of  alu- 
minum amounted  to  14  tons,  of  which  10  were  in  Germany,  and  i  in 
the  United  States.  In  igoo  there  were  nearly  4,700  tons  produced, 
of  which  500  were  in  Germany  and  1,650  in  the  United  States. 
Prices  for  the  metal  are  given,  also  analyses  and  physical  tests. 
The  use  of  aluminum  alloys  is  alluded  to,  and  also  the  applications 
of  such  alloys  in  the  arts. 

The  book  is  an  excellent  compendium  of  elementary  facts  con- 
cerning aluminum  and  is  interesting  and  instructive  to  many  classes 
of  readers. 


Improvements  in  the  Huxgaria.n  Telegraph  and  Telephone  In- 
stallations. Published  by  the  Royal  Hungarian  Direction-Gen- 
eral of  Posts  and  Telegraphs.  Budapest :  Hornyanszky  and 
Court.  56  pages,  72  illustrations. 
This  is  a  report  of  experiments  made  by  the  Hungarian  Bureau 
of  Telegraphs.  There  are  four  parts.  First,  experiments  in  operating 
telephone  plants  directly  from  a  dynamo  machine.  Second,  improve- 
ments in  the  Hughes  system.  Third,  operating  Morse  sounders  with- 
out relays.  Fourth,  duplex  telephony.  Many  attempts  have  been  made 
to  operate  telephone  exchanges  directly  from  a  dynamo.  The  first 
17  pages  are  devoted  to  tests  in  this  direction.  In  common  with  other 
efforts,  the  experiments  have  proved  successful  so  far  as  transmission 
is  concerned,  but  the  difficulty  encountered  lies  more  in  the  possibility 
of  a  sudden  failure  of  the  machine  than  from  any  other  cause.  On 
this  point  the  report  does  not  touch.  The  next  30  pages  are  occupied 
with  tests  of  the  Hughes  printing  telegraph,  directed  chiefly  toward 
the  selection  of  a  better  driving  mechanism  by  the  substitution  of  an 
electric  motor  for  weights.  Part  3  is  a  short  note  upon  the  operation 
of  Morse  sounder  apparatus  without  a  relay.  Part  4  is  devoted  to 
experiments  upon  duplex  telegraph  and  telephone  systems.  The 
greater  portion  of  these  trials  relate  to  the  perfection  of  telegraphic 
duplexing.  A  number  of  different  circuits  are  worked  out  and  tested 
with  satisfactory  results.  Altogether  the  precautions  shown  to  be 
necessary  are  so  great  as  to  render  commercial  adoption  difficult  and 
uncertain. 


Jahrbuch  der  Elektrochemie.  Berichtc  uber  die  Fortschritte  des 
Jahres  1900.  By  Dr.  W.  Nernst  and  Dr.  W.  Borchers.  Halle 
a.  s. :  Wilhelm  Knapp.  596  pages,  192  illustrations.  Price,  24 
marks. 
Another  volume  of  an  excellent  and  creditable  publication  which 
has  been  appearing  for  some  years.  These  volumes  appear  annually 
and  cover  the  literature  on  electrochemistry  for  the  year,  the  present 
one  being  for  the  year  1900.  The  previous  volumes  have  already  been 
reviewed  in  these  columns,  and  it  may  be  remembered  that  the  re- 
viewer has  had  nothing  but  favorable  comment  to  make.  It  is  cer- 
tainly a  publication  which  those  interested  in  the  progress  of  electro- 
chemistry should  not  fail  to  be  without.  As  was  shown  in  previous 
reviews,  it  consists  of  a  series  of  classified  abstracts,  many  of  them 
illustrated,  of  all  the  current  electrochemical  literature,  the  abstracts 
being  in  most  cases  sufficiently  complete  to  give  the  most  essential 
information  in  the  original  article,  and  they  also  give  a  very  good 
idea  of  the  nature  of  the  articles  themselves,  so  that  if  the  informa- 
tion that  one  seeks  is  not  in  the  abstracts,  one  will  be  enabled  to 
see  from  the  descriptions  whether  or  not  it  is  likely  to  be  in  the 
originals.  The  articles  are  well  classified  and  intelligently  ab- 
stracted by  men  well  known  to  those  familiar  with  the  German  liter- 
ature on  this  subject.  It  is  accompanied  by  two  full  alphabetical 
indexes,  one  of  authors  and  the  other  of  subject  matter;  it  is,  there- 
fore, easy  to  find  anything  that  one  is  looking  for. 

The  scientific  section  is  larger  than  in  the  former  volumes,  as  it 
now  occupies  313  pages.  Nearly  the  whole  of  this  department  has 
been  prepared  by  Dr.  H.  Danneel,  including  chapters  on  general 
electrochemical  theories,  methods,  apparatus,  constitution,  conduc- 
tivity, electrical  energy,  polarization  and  electrolysis,  a  rather  long 
chapter    on    discharges    in    gases.    Bacquerel    rays,    radiant    energy, 


electrical  energy,  etc.  This  scientific  section  is  concluded  by  a  brief 
report  on  electric  analyses  by  Prof.  F.  W.  Kuester. 

The  second  part,  on  applied  chemistry,  was  edited  by  various 
authors.  Prof.  K.  Elbs  was  in  charge  of  the  sections  on  galvanic  cells, 
storage  batteries  and  on  organic  chemistry;  while  Prof.  W.  Borchers 
was  in  charge  of  those  on  inorganic  chemistry,  electrometallurgy, 
alkalis,  chlorine,  and  apparatus  for  electrochemical  industries  such 
as  magnetic  separators,  furnaces,  electrodes,  diaphragm,  etc.  The 
volume  furthermore  contains  many  statistics,  some  of  which  are  of 
considerable  interest  in  such  a  young  and  rapidly  growing  science 
and  industry  as  this  is. 

The  reviewer  is  pleased  to  add  that  the  editors  and  publishers, 
unlike  some  others  in  Germany,  show  that  they  are  progressive,  as 
they  use  the  Latin  or  international  type  in  this  publication,  thus 
making  it  much  easier  to  read  by  foreigners,  and  less  injurious  tc 
the  eyes  of  the  natives,  than  the  old  German  type,  which  shouia  long 
ago  have  been  relegated  to  the  melting  pot,  before  it  caused  the  ruin 
of  the  eyesight  of  so  many  natives  and  prevented  German  publica- 
tions from  being  read  as  much  by  foreigners  as  the  books  gen- 
erally warrant. 


The  Telephone  Green  Book  for  1902.    By  H.  H.  Robinson.    Cloth 
i2mo.    238  pp.    Price,  $2.    The  Telephone  Green  Book  Publish- 
ing Company. 
This  is  an  excellent  compilation  of  the  statistics  relative  to  the 
independent  telephone  companies  in  the  States  of  Ohio,  Indiana  and 
Michigan.     The  directory  part  is  in  itself  valuable,  but  is  supplemented 
by  three  special  papers,  one  on  independent  telephone  work  in  Ohio 
by  J.  B.  Hoge ;  one  on  Indiana  by  S.  P.  Sheerin,  and  one  on  Michigan 
by  J.  B.  Ware.     In  giving  the  details  of  the  various  companies,  Mr. 
Robinson  has  supplied  information  as  to  capitalization,  etc.,  but  we 
note  an  absence  of  data  as  to  rates  and  as  to  the  style  of  apparatus, 
manufacturers'  name,  etc.     This  will,  it  is  to  be  hoped,  be  given  in 
later  editions.     At  the  end  is  an  alphabetical  list  of  the  exchanges  in 
each  State. 

Successful  Advertising.     By  J.  Angus  McDonald.     Cloth,    i2mo. 

400    pp.       The    Lincoln     Publishing    Company,     Philadelphia. 

Price,  $2. 
This  is  an  exceedingly  interesting  book  on  a  subject  to  which  the 
author  has  given  his  attention  for  some  ten  years.  A  great  many  of 
our  readers  are  concerned  to  know  how  best  to  set  forth  the  merits 
of  their  product  and  meet  the  keen  competition  of  other  manufac- 
turers. Advertising  has  become  a  science  in  the  same  sense  that 
political  economy  has,  viz.,  there  are  many  elements  in  it  that  can  be 
reduced  to  definite  data  and  formula,  and  Mr.  McDonald  traverses 
the  whole  field  of  trade  for  his  facts  and  principles.  The  book  deals 
not  merely  with  the  preparation  of  "ad"  copy,  but  the  attractive  ar- 
rangement of  a  store  and,  in  fact,  every  feature  of  the  campaign  to 
win  the  customer's  dollars  and  continuing  esteem. 


Manual  of  Rural  Telephony.  By  J.  A.  Williams.  Cleveland: 
Manual  Publishing  Company.  177  pages,  104  illustrations. 
Price,  $1.00. 

This  is  in  many  respects  a  remarkable  little  work.  Within  its 
pages  the  author  has  endeavored  to  condense  instruction  for  organ- 
izing and  financing  telephone  companies ;  directions  for  line  con- 
struction, sub-station  installation,  central  station  outfits,  estimates 
of  cost,  and  a  treatise  on  electricity  in  so  far  as  it  pertains  to  the 
telephone. 

Considering  space,  rather  a  greater  success  is  attained  than  is 
sometimes  found  in  such  digests,  yet  the  intellectual  aliment  provided 
is  so  concentrated  as  to  require  dilution  with  other  knowledge  and 
experience.  The  book  is  intended  as  an  aid  to  the  rural  electrician, 
who  has  been  so  successful  in  talking  over  a  few  miles  of  barbed 
wire  fence  that  he  imagines  himself  a  full-fledged  telephone  pro- 
moter, and  is  trying  to  persuade  his  friends  and  acquaintances  to 
form  a  company.  Directions  for  this  purpose  are  provided  in  Part  I, 
Chapter  II,  containing  forms  for  by-laws,  articles  of  incorporation, 
stock  certificates,  etc..  together  with  a  few  comments  upon  the 
advantages  presented  by  various  types  of  organizations.  Chapter 
III  gives  estimates  of  the  cost  of  rural  installations,  some  of  which 
would  be  of  the  greatest  interest  if  they  can  be  substantiated.  For  in- 
stance, the  author  estimates  telephone  poles  at  50  cents  delivered 
on  the  ground,  ready  for  erection,  setting  poles  at  15  cents  each,  and 
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coMiirctinK  Mib^iTibcrN'  |)rnl)l^C!<  to  ilic  pole  line  al  JS  ccniii  each. 
It  is  to  be  (cared  lliut  locations  where  siicli  Utopian  prices  prevail 
arc  few  and  far  between.  I'art  II  is  devoted  to  directions  for 
biiildint;  li'lciilioiic  lines  and  here  the  author  has  been  more  suc- 
cessful in  giving  plain  and  simple  directions  sufficient  for  the  "bean 
pole"  type  of  tclejihone  conslruciiun,  coininonly  known  iiiuler  the 
name  of  the  "Farmer's  Line." 

The  remainder  of  the  work,  Pan  III,  deals  with  the  construction 
of  sub-station  apparatus  and  the  simplest  form  ')f  the  switchboards, 
and  in  this  the  writer  seems  at  home,  giving  clear  and  lucid  de- 
scriptions which  will  be  of  value  to  those  having  telephone  stations 
in  isolated  parts  of  the  country  to  which  the  repair  man  never  comes. 


TiiK  I.ocomotivk:  Simi-le,  .  Comtound  and  ELtcxRit.  By  H.  C. 
Reagan.  Fourth  Edition.  Revised  and  Enlarged.  New  York: 
John  Wiley  &  Son,  1902.    565  pages,  300  illustrations.    Price.  $2. 

This  is  a  new  edition  of  a  treatise  on  locomotive  engineering, 
bringing  former  editions  to  date.  As  a  practical  man,  Mr.  Reagan 
writes  directly  and  successfully  to  his  co-workers  on  the  footboard 
in  an  endeavor  to  explain  the  principles  of  the  locomotive,  the 
diseases  to  which  it  is  subject,  and  the  remedies  to  be  applied  in  the 
field.  The  plan  of  the  work  is  catechismic,  consisting  of  a  descrip- 
tion of  each  portion  of  the  locomotive,  followed  by  a  scries  of  Ques- 
tions and  Answers.  On  the  whole  the  style  is  highly  commendable; 
no  useless  space  is  occupied,  each  sentence  is  directly  to  the  point, 
describing  some  vital  portion  in  a  way  easily  comprehensible  by  the 
practical  man. 

The  first  86  pages  are  devoted  to  general  description  of  the  func- 
tional parts  of  the  locomotive.  The  compound  engine  is  then  taken 
up  and  occupies  the  next  160  pages.  Succeeding  this  auxiliary  ap- 
pliances are  treated — injectors,  steam  gauges,  air  pumps,  brakes, 
etc. — the  chapters  on  brakes  and  brake  appliances  being  particularly 
commendable.  Next  comes  a  short  chapter  on  locomotive  packings, 
completing  the  body  of  the  work.  An  appendix  is  then  added  in 
which  the  electric  locomotive  is  taken  up.  This  seems  to  be  rather 
the  weakest  portion  of  the  work,  as  considerable  space  is  devoted 
to  the  Baltimore  tunnel  locomotive  and  the  Heilmann.  The  pages 
on  the  Baldwin  locomotive  are  interesting  but  antiquated,  and  the 
Heilmann  apparatus  has  not  yet  won  a  place  in  a  description  of 
practical  traction  engines. 

Oil  burning  locomotives  and  a  section  on  liquid  fuel  complete 
the  book.  The  typography  of  the  book  is  excellent  and  it  is  un- 
usually well  illustrated  with  carefully  selected  diagrams. 


books  received. 

Dies:  Their  Construction  and  Use  for  the  Modern  Working 
OF  Sheet  Metals.  By  Joseph  V.  Woodworth.  New  York:  Norman 
W.  Henry  &  Co.  Cloth.  384  pages,  505  illustrations,  9x6  inches. 
Price,  $3.00. 

Hardening,  Tempering,  Annealing  and  Forging  of  Steel.  By 
Joseph  V.  Woodworth.  New  York:  Norman  W.  Henry  &  Co.  280 
pages,  200  illustrations,  9x6  inches.     Cloth.     Price,  $2.50. 


Directory  of  Electrical  Societies,  Etc. 

American  institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope.  95  Liberty  Street,  New  York.  Meetings :  February  27th, 
"Railway  Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J. 
Famsworth  ;  March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon ; 
April  24th,  "Tendencies  of  Central  Station  Development,"  H.  A. 
Lardner,  Philippo  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 


Enoi.nk  Ulii.ui  us'  .As.soi  lAiio.N,  F.  P.  Ide,  Springfield,  111,  Secre- 
tary. 

Intkk.namonal  Association  of  Municipal  Ivlkcihicians,  Secre- 
tary, I'Vank  I',  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  HX)3. 

Interstate  Independent  Tkliphonk  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky. 

Kentucky  Independent  Telephone  Association,  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  II.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903, 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  II.  (juy,  114  Liberty 
Street,  New  York, 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
ccin,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


New  Standard  Dry  Battery  Tests. 


In  selecting  dry  batteries  for  engineering  work  of  any  kind,  it 
often  happens  that  the  cells  are  selected  by  mere  guesswork  only. 
These  circuits  are  duly  designed,  the  voltage  necessary  to  force 
the  required  current  through  them  is  computed,  and  enough  primary 
cells  are  procured  of  presumably  sufficient  capacity  to  do  the  work, 
and  if  they  prove  deficient,  more  or  larger  cells  are  substituted. 

In  order  to  provide  more  comprehensive  data  for  the  benefit  of  the 
engineering  profession,  Mr.  Wm.  A.  Roche,  42  Vesey  Street,  New 
York,  has  had  numerous  tests  made  upon  some  of  his  types  of  battery 
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FIG.  I. — curve  of  discharge  through  variable  resistance. 

with  the  idea  of  displaying  in  a  thoroughly  concise  form  their  energy 
producing  qualities.  Curves  resulting  from  these  tests  are  quite  in- 
teresting, and  some  of  them  are  submitted  herewith.  The  cells 
whose  tests  are  illustrated  by  the  following  curve  sheets  are  known 
as  the  Roche  new  standard  dry  battery  No.  5.  The  weight  of  these 
cells  is  2  pounds.  Their  internal  resistance  averages  about  .12  ohms, 
their  voltage  is  rated  at  1.52,  and  on  short  circuit  these  cells  will 
give  from  15  to  18  amperes. 

The  curves  of  Fig.  i  indicate  the  performance  of  one  of  these 
cells  discharging  through  a  resistance  which  is  varied  so  that  the 
current  will  always  be  2  amperes.  It  w-ill  be  noted  that  the  starting 
voltage  with  resistance  in  circuit  was  1.18,  and  that  it  required  nearly 
3  hours  and  10  minutes  to  reduce  the  voltage  to  .3,  the  voltage  falling 
off  almost  uniformly  with  respect  to  time.  On  releasing  the  cell  from 
the  test,  the  voltage  rapidly  recovered,  and  in  12  hours  the  open 
circuit  voltage  had  returned  to  1.20. 

Fig.  2  gives  the  discharge  curves  of  the  cell  through  .179  ohms. 


January  31,  1903. 


ELECTRICAL    WORLD    and     ENGINEER. 


209 


The  current  started  at  5  amperes  and  at  the  close  of  the  test  was 
slightly  over  2  amperes,  it  requiring  a  little  over  2  hours  and  30 
minutes  to  reduce  it  to  this  condition.  The  voltage  of  the  cell  on 
open  circuit  quickly  recovered  within  12  hours  to  1.20  volts  as  in  the 
former  case.  The  watt  hours  per  pound  of  cell  on  a  3-hour  test  was  a 
little  over  2.3. 

The  curves  of  Fig.  3  are  interesting  as  showing  the  behavior  of  the 
cell  on  a  heavy  short  circuit  and  its  subsequent  recovery.  The  cell 
was  short-circuited  through  .056  ohms,  and  starting  with  10  amperes, 
the  current  fell  off  until  at  2  hours  and  15  minutes  it  had  reduced  to  a 
little  below  2  amperes.    On  releasing  the  cell  from  its  load,  the  open 
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FIG.    2. — DISCHARGE  CURVES. 


circuit  voltage  almost  immediately  jumped  to  .7  of  a  volt,  and  after 
that  by  slower  increments  it  rose  within  i  hour  and  40  minutes  to 
.965  volts.  This  curve  should  be  of  interest  to  those  who  employ  dry 
cells  for  the  purpose  of  bell  and  telephone  work.  It  shows  that  such 
a  cell  could  endure  a  very  severe  short  circuit  and  almost  immediately 
recover  sufficient  voltage  to  work  any  ordinary  apparatus  to  which 
it  might  be  connected. 

In  all  three  of  these  tests  the  voltage  recovery  is  very  prompt, 
and  is  very  noticeable  in  view  of  the  fact  that  these  cells  are  intended 
for  intermittent  work.     In  a  subsequent  test  made  on  these  cells  on 
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FIG.    3.— CURVES    SHOWING   DISCHARGE    ON    SHORT    CIRCUIT    AND 
SUBSEQUENT  RECOVERY. 

interrupted  circuit,  conditions  that  would  obtain  in  automobile  work 
being  duplicated,  the  results  were  very  satisfactory.  The  cell  was 
first  tested  with  a  commutator  in  circuit,  wh-'ch  closed  the  circuit  one- 
thirtieth  of  the  time.  The  cell  when  operated  under  this  interrupted 
load  ran  for  3  hours  and  25  minutes  with  rests  between  each  hour 
period.  The  current  was  taken  with  the  commutator  at  rest  both 
before  and  after  the  test,  as  was  also  the  open-circuit  voltage.  It 
was  found  that  the  current  fell  almost  uniformly  from  6.2  amperes  to 
5.2  during  the  period  of  the  test,  the  open  circuit-voltage  falling 
proportionately. 

Finding  that  this  arrangement  would  make  the  test  unduly  long. 


the  commutator  was  changed  and  another  was  substituted  closing 
the  circuit  one-quarter  of  the  time.  This  subsequent  test  extended 
over  a  period  of  28  hours  of  running  and  69  hours  26  minutes  in 
rests,  these  rests  being  divided  up  at  approximate  hour  intervals,  the 
aim  being  to  duplicate  automobile  conditions  as  much  as  possible. 
On  the  start  of  this  second  test  the  battery  was  able  to  force  4.2 
amperes  through  its  circuit  At  the  close  of  the  test  it  was  able  to 
force  1.2  amperes  through  the  circuit,  the  capacity  for  delivering 
current  falling  ofif  practically  uniformly  throughout  the  run.  At 
the  close  of  the  test  the  cell  showed  a  marked  and  substantial  ten- 
dency to  recover  its  voltage  and  current-producing  capacity. 


A  Four-Ported   Engine. 


A  new  form  of  four-ported  engine  is  being  built  by  Mr.  W.  J. 
Francke,  at  New  Brunswick,  N.  J.,  and  is  now  illustrated  and  de- 
scribed, we  believe,  for  the  first  time.     It  is  shown  in  Figs.  I  and  2. 

It  has  only  one  valve,  designed  to  give  a  perfect  four-valve  steam 
distribution,  and  simple  in  construction.  It  will  be  observed  that 
the  valve  is  simply  a  cylinder  with  a  steam  port  on  one  side  and  an 
exhaust  port  on  the  other,  turned  on  the  outside  to  fit  a  bushing  con- 
taining the  ports  leading  to  the  cylinders  and  on  the  inside  to  fit  a 
tube  containing  the  live  steam  ports,  and  is  rotated  by  a  pair  of  bevel 
gears  from  the  shaft,  running  constantly  in  oil. 

The  valve  is  connected  to  the  governor  by  means  of  a  substantial 
spindle  which  drives  the  governor  and  makes  the  valve  and  governor 
practically  one  integral  part,  the  valve  rising  and  falling  with  the 
motion  of  the  governor  in  a  ratio  determined  by  the  relative  length 
of  the  governor  arms.  The  steam  port  in  the  valve,  one  edge  of 
which  determines  the  lead  given  to  the  engine,  is  cut  longitudinally 
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FIG.     I. — FOUR-PORTED    ENGINE. 

with  the  valve  on  its  inside  diameter,  so  that  the  up  and  down  motion 
imparted  to  the  valve  by  the  governor  does  not  change  the  position 
of  the  valve  with  relation  to  the  position  of  the  piston,  and  the  lead 
is  maintained  constant  and  may  be  changed  at  will  without  inter- 
fering with  cut-off,  release  or  compression.  On  the  outside  diameter 
of  the  valve,  the  form  of  the  port  changes  so  that  two  ports  are 
formed  which  have  a  slant  corresponding  to  the  slant  of  the  ports 
cut  in  the  bushing  in  which  the  valve  rotates,  consequently  when  the 
valve  is  raised  by  the  action  of  the  governor  the  cut-off  takes  place 
earlier  and  when  the  valve  is  lowered  it  takes  place  later,  without 
in  any  way  changing  the  lead,  release  or  compression. 
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The  txliaii-.t  imrt  in  the  valve  is  simply  a  slul  ciil  liptij{itiulinally 
with  the  valve,  one  edge  of  which  opens  the  port  atul  tiie  other  edge 
closes  it.  As  the  valve  edge  whieii  opens  the  port  does  not  close  it. 
which  is  the  case  in  every  reciprocal  valve  motion,  it  follows  that 
the  position  of  the  openinn  edge  may  be  set  in  exactly  that  position 
which  is  determined  by  the  indicator  to  be  the  best  for  the  speed  at 
which  the  engine  is  to  nm  without  interfering  with  lead,  cut-ofT, 
or  compression  and  the  closing  edge  may  be  set  in  exactly  that  posi- 
tion which  is  tletermined  by  the  indicator  to  be  the  best  to  get  the 
compression   necessary    for   the   economical    use   of   sieam    and   that 
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communicating  system  that  would  give  ecjual  satisfaction,  led  the 
concern  soon  after  these  instruments  came  out  to  give  the  matter 
their  attention,  with  the  present  result.  They  made  a  careful  study 
of  the  reciuirenients  of  systems  for  various  uses  and  developed  them 
by  installing  them  in  a  large  number  of  places  that  have  given 
a  severe  test  of  their  reliability  and  convenience.  The  "monuplex" 
instruments  used  on  these  systems  are  :h  simple  as  it  is  possible  to 
make  them. 

The  systems  are  designed  so  that  they  arc  simple  to  install,  and 
the  diagrams,  as  shown  here,  arc  plain  and  complete. 

Their  No.  2  system  is  an  all-around  intcrcommimicaling  and 
selective  ringing  system.  The  instrumcnls  arc  of  the  switchless  type, 
so  that  they  arc  perfectly  automatic  and  need  no  adjustment  in  any 
way  when  the  receiver  is  hung  up.  This  instrument  has  many  ad- 
vantages, it  is  asserted,  over  the  switch  type.  It  saves  consulting  .1 
key  to  find  the  niinihcr  of  the  station  that  one  wishes  to  call,  then 


FIG.  2. — VIEW  SHOW  ING   INTERIOR  OF  ENGINE  AND  CONSTRUCTION   OF 
VALVE    PORTS. 

smooth  running  and  freedom  from  shock,  which  is  so  essential  to 
high  speeds,  without  interfering  with  the  lead,  cut-ofT,  or  release. 

By  referring  to  the  cut,  it  will  be  seen  that  the  reciprocating  parts 
of  the  conventional  type  of  engine  have  been  almost  entirely  elimi- 
ated,  leaving  only  the  two  connecting  rods  and  pistons,  shorn  of  the 
usual  weight  of  cross-head  and  piston  rod.  The  governor  is  of 
the  centrifugal  type,  but  instead  of  having  heavy,  massive  weights 
connected  to  an  eccentric  through  which  they  must  operate  a  heavy 
reciprocating  valve  mechanism,  they  are  connected  directly  to 
the  valve  spindle  itself,  both  the  weight  and  the  valve  being  driven 
by  bevel  gears  from  the  main  shaft,  operating  continually  in  oil. 
The  governor's  only  function  being  to  raise  or  lower  a  light  balanced 
valve  according  to  the  load  on  the  engine,  a  very  close  regulation 
is  obtained  with  very  light  weights  and  springs  and  the  simplest 
form  of  construction. 

For  lubrication  ring  oiling  bearings  are  used  for  the  shaft  and 
an  oil  bath  for  the  running  gear  in  the  crank  case.  A  sight-feed 
lubricator  takes  care  of  the  pistons  and  valves.  The  exhaust  steam 
impinges  on  the  flat  surface  of  the  exhaust  valve  port,  forming  an 
oil  separator,  which  spreads  the  oil  over  the  entire  valve  surface ;  the 
engine  can  be  run  at  exceptionally  high  speed  without  undue  wear 
or  attention.  Every  engine  is  tested  under  steam  at  full  working 
pressure  at  maximum  speed  and  varying  loads  before  leaving  the 
works,  and  is  shipped  ready  to  start. 

The  Francke  engine  will  be  furnished  when  desired  without  sub- 
base,  wheel  or  governor.  The  sales  are  controlled  by  Thoirias 
C.  Maxfield.  sole  sale  agent,  with  general  offices  at  120  Liberty  Street, 
New  York.  The  Francke  engine  is  furnished  with  either  automatic 
or  with  throttling  governor,  for  direct  connection  or  belting  to  any- 
thing. Sizes  now  ready  are  5  hp  to  25  hp.  The  smaller  engines 
run  as  high  in  speed  as  1,000  r.p.m. 


Monoplex   Intercommunicating  Telephones. 


The  Atwater-Kent  Manufacturing  Works,  of  Philadelphia,  are 
bringing  out  intercommunicating  instruments  similar  to  their  two- 
station  monoplex  telephones  that  have  been  on  the  market  for  the 
past  year.  The  success  of  these  instruments  for  a  two-station  line 
and   the  many  demands   that  this    company   has  had   for   an   inter- 


ne.   I. — MONOPLEX    TELEPHONE. 

turning  the  switch  to  that  point  and  pressing  the  button.  Pressing 
the  button  beside  the  name  of  the  station  to  be  called  is  all  that 
is  necessary  with  the  switchless  type. 

Another  prominent  feature  is  that  it  can  be  used  for  a  finder  to  get 
a  man  immediately,  no  matter  where  he  is  in  the  building.  This 
is  done  by  a  code  of  signals,  which  are  rung  on  all  of  the  bells  at 


FIG.     2. — DIAGRAM     OF    CIRCUITS. 

one  time.  The  person  then,  on  hearing  his  signal,  goes  to  the  nearest 
telephone.  The  number  of  wires  required  on  this  system  are  three, 
plus  the  number  of  instruments.  Hence,  a  system  of  say  five  stations 
would  require  three  plus  five,  or  eight  wires. 

Only  one  central  battery  is  needed  for  both  ringing  and  talking 
circuit,  and  for  the  ordinary  system,  three  dry  cells  or  four  wet  cells 


FIG.    3. — DIAGRAM    OF   CIRCUITS. 

are   sufficient.     The   impedance   coil   necessary   with    this   system    is 
inexpensive,  and  is  as  easily  connected  to  the  wires  as  would  be  a 
single  cell  of  battery. 
System   No.   3   is  their  "Universal    Intercommunicating"   method. 
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It  is  non-selcctive,  but  thoroughly  intercommunicating.  It  requires 
four  wires  and  a  single  push  button  at  each  instrument  rings  all 
of  the  bells  on  the  system.  By  a  code  of  signals  the  different  stations 
may  be  called,  or  for  factory  use  it  is  much  better  for  the  signals 
to  call  the  different  men  required.  A  central  battery  of  two  or 
three  cells  is  all  that  is  needed. 

System  No.  4  is  a  selective  ringing  non-intercommunicating  system. 
This  is  to  be  used  where  there  is  a  central  with  several  outlying  sta- 
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tions.  The  station  can  call  up  and  talk  with  central  and  central 
can  call  them  up  individually,  but  they  cannot  call  up  and  talk  to 
each  other.  The  number  of  wires  needed  is  two,  plus  the  number 
of  outlying  stations.  Thus  a  system  consisting  of  a  central  and 
four  outlying  instruments  would  need  six  wires.  If  the  instruments 
lie  in  opposite  directions,  three  wires  go  to  each.  The  battery  is 
centrally  located  and  no  impedance  coil  is  used.  The  impedance  coil 
used  in  Systems  Nos.  2  and  3  is  sealed  in  a  wooden  box  with  heavy 
leading  wires  for  connecting. 


Steam  Turbines  in  the  Rockland,  N. 
Station. 


Y.,  Central 


The  Rockland  Light  &  Power  Company,  of  Nyack,  N.  Y.,  has  for  a 
number  of  years  been  engaged  in  furnishing  light  and  power  to 
the  local  territory  surrounding  the  town  of  Orangeburg,  N.  Y., 
where  the  generating  station  is  located.  The  system  covers  a  terri- 
tory of  considerable  extent,  embracing  the  towns  of  Nyack,  Grand 
View,  Piermont,  Sparkhill,  Orangeburg,  Tappan,  Blauvelt,  Nanuet, 
Spring  Valley  and  Monsey.  The  territory  will  now  be  covered  by 
five  independent  distributing  systems,  each  fed  by  a  separate  trans- 
mission circuit  from  the  power  house  at  Orangeburg.  The  load 
consists  mainly  of  incandescent  lighting,  but  motors  of  considerable 
capacity  are  installed  at  a  number  of  points.  The  present  equipment 
of  the  station  comprises  a  number  of  different  types  of  boilers,  en- 
gines and  generators.  The  latter  are  belted  outfits,  and  will  be 
largely  replaced  by  the  new  steam  turbo-generator  unit  to  be  in- 
stalled. The  present  system  is  a  two-phase,  3,300-volt,  alternating- 
current  system,  each  generator  operating  independently  upon  a  sep- 
arate circuit.  In  the  new  arrangement  provision  has  been  made  for 
operating  the  entire  system  from  the  turbo-generator  unit,  the  re- 
maining machinery  being  held  in  reserve  for  periods  of  heavy  load. 
The  turbine  is  of  the  standard  single-cylinder,  multiple-expansion 
type,  built  by  the  Westinghouse  Machine  Company,  of  Pittsburg, 
Pa.,  and  is  of  the  type  that  has  been  installed  in  other  power  plants, 
notably  the  Westinghouse  Air  Brake  Company,  Hartford  Electric 
Light  Company,  and  the  Yale  &  Towne  Manufacturing  Company, 
Stamford,  Conn.  The  turbine  will  be  furnished  with  superheated 
steam  at  125  pounds  pressure,  this  being  accomplished  by  an  inde- 
pendent superheater,  with  which  a  superheat  of  100°  to  125°  F.  will 
be  obtainable.  The  mechanical  equipment  includes  also  a  Snow 
condenser,  capable  of  maintaining  a  high  vacuum,  an  Alberger 
cooling  tower  for  cooling  the  circulating  water,  and  a  mechanical 
draft  outfit.  The  turbo-generator  will  be  of  the  type  recently  stand- 
ardized by  the  Westinghouse  Electric  &  Manufacturing  Company, 
for  this  class  of  service,  and  will  furnish  two-phase,  60-cycle  current 
at  3,300  volts,  directly  to  the  station  bus,  from  which  the  several 
transmission  circuits  extend  in  various  directions  to  the  local  centers 
of  distribution. 


As  usual,  a  number  of  parlor  exhibits  were  made  at  Hotel  Pfister 
during  the  convention  of  the  Northwestern  Electrical  Association 
at  Milwaukee,  January  2i  and  22. 

The  General  Electric  Company  made  no  attempt  at  extensive 
display,  but  had  headquarters  at  one  of  the  parlors,  and  that  com- 
pany's new  concentric  diffuser  for  store  and  factory  lighting  by  arc 
lamps,  which  was  taken  up  in  Mr.  Ryan's  lecture  on  "Light  and  Illu- 
mination," was  seen  in  practical  use  in  the  club  rooms  of  the  hotel, 
where  the  convention  was  held.  These  diffusers  distribute  the  light 
equally  over  the  room,  giving  a  very  superior  kind  of  illumination. 
W.  D.  Ryan  and  Mr.  Stickney,  of  Lynn,  Mass.,  and  H.  C.  Wirt,  of 
Schenectacjy,  were  the  factory  contingent  in  attendance,  while  J. 
Scribner,  F.  N.  Boyer,  S.  F.  Dibble  and  Mr.  Beardsley,  of  Chicago, 
with  Thomas  Ferris,  of  Milwaukee,  represented  the  sales  depart- 
ment. 

The  Westinghouse  Electric  &  Manufacturing  Company  re- 
ceived visitors  and  distributed  bulletins  in  one  of  the  parlors  and 
were  represented  by  W.  R.  Pinckard,  A.  L.  Millard  and  W.  D.  Mc- 
Donald, of  Chicago. 

The  Jandus  Electric  Company  had  some  of  its  interchangeable 
arc  lamps  burning  in  the  hall  on  a  rack  where  all  parts  could  be 
easily  inspected.  These  lamps  have  parts  interchangeable,  so  that 
the  coils  can  be  changed  to  adapt  the  same  lamp  to  various  circuits. 
W.  R.  Bonham,  of  Chicago,  explained  the  points  of  the  lamps  to  dele- 
gates and  also  represented  the  Buckeye  Electric  Company. 

Mr.  John  A.  Stewart,  of  Cincinnati,  received  visitors  in  Room 
12  and  represented  his  company,  which  is  doing  a  fine  business 
throughout  the  West  in  second-hand  electrical  machinery. 

The  Crouse-Hinds  Electric  Company,  represented  by  F.  F. 
Skeel,  of  Chicago,  exhibited  some  of  its  switches  and  Norbitt  porce- 
lain specialties.  The  latter,  which  attracted  special  attention,  consist 
of  a  line  of  wall  and  ceiling  sockets  that  permit  of  remarkably  safe, 


temporary  socket  for  decorative  purposes. 

easy  and  rapid  connection  to  the  mains,  and  sockets  also,  adapted 
to  rapid  connection  with  stranded  wires  without  cutting  and  scraping 
the  insulation.  The  connection  in  the  latter  case  is  made  with  points 
forced  into  the  conductor.  It  is  specially  intended  for  rapid  string- 
ing of  festoons  of  lamps  or  other  temporary  decorative  work. 

The  Electric  Appliance  Company  made  its  presence  in  Parlor 
10,  known  by  numerous  original  and  catching  methods  of  advertising, 
most  notable  among  which  was  the  "Buttinsky,"  which  was  found 
hanging  at  frequent  intervals  around  the  corridors.  Packard  trans- 
formers, Gutmann  wattmeters  and  Whitney  instruments  were  among 
the  principal  exhibits  of  this  company.  The  core  and  coils  of  a 
Packard  transformer  immersed  in  water  were  shown  operating  at 
1,000  volts,  and  one  of  the  salesmen  was  sufficiently  devoted  to  his 
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conipiuijs  iiiicrrsis  to  dcmonstralc  that  the  i.ooo  volts  was  not  a 
bluff,  by  putting  his  hand  across  the  terminals.  W.  P.  Upham, 
I.  A.  Bennett  and  J.  H.  McMtdlen  represented  the  Electric  Appli- 
ance Company;  L.  Chadwick  the  New  York  &  Ohio  Company,  Pack- 
ard tran.sforincrs,  and  C,  M.  Nevins.  the  Whitney  Klcctrical  In- 
strument Company. 

TiiK  Ki'iii.M.\.NN  Elkctkic  Company,  represented  by  Mr.  Kuhl- 
mann,  exhibited  several  sizes  of  Kuhlmann  transformers,  which  are 
provided  with  sheet  steel  riveted  cases  in  place  of  the  usual  cast  iron. 

Thk  Fokt  W.wne  Electric  Works  had  a  new  electrostatic  ground 
detector  for  high-potential  alternating-current  circuits  on  exhibition. 
The  revolving  fan  motor,  which  was  shown  last  year  for  tlie  first 
time,  has  enjoyed  a  great  sale  the  past  year,  and  was  again  on  ex- 
hibition practically  without  modification.  This  fan  is  said  to  taWe 
but  16  watts.  W.  S.  Goll,  J.  H.  Raymond  and  I.  S.  Jackson  were 
the  company's  representatives. 

TiiK  Hrvan  Marsh  Company  had  Geo.  C.  Kccch,  of  Chicago; 
L.  P.  Sawyer  and  J.  L.  Barnard,  of  Minneapolis,  receiving  delegates 
at  its  headquarters. 

The  Illinois  Electric  Company  exhibited  a  very  neat  combina- 
tion socket  and  shade  for  incandescent  sign  and  decorative  lamps. 
When  desired  the  tiny  porcelain  shade  can  be  reversed  to  cover  the 
socket,  making  a  very  neat  appearance.  A  line  of  cheap  service 
switches  was  shown.  The  Pcirce  bolt  for  fastening  brackets  and 
signs  to  brick  walls  with  tools  for  doing  the  work  was  also  shown. 
N.  G.  Harvey  and  C.  W.  Bacon  were  this  company's  representatives. 

Van  Rensselaer,  Lansingh  &  Company,  agents  for  the  Holo- 
phanc  Glass  Company,  for  Chicago  territory,  had  an  c.xliibit  parlor, 
but  the  main  exhibit  was  in  the  lobby  of  tlie  hditel,  where  a  contract 
had  just  been  filled  for  the  equipment  of  all  the  lamps  with  holophane 
globes.  The  diflFcrcnce  in  illumination  with  the  holophancs  as  com- 
pared with  the  old  frosted  globes  was  striking,  and  all  the  more  so 
when  it  was  learned  that  lo-cp  lamps  had  replaced  i6-cp  in  all  the 
sockets.  V.  R.  Lansingh  was  on  hand  and  also  C.  A.  Howe,  vice- 
president  of  the  Holophane  Glass  Company. 

The  Christensen  Engineering  Company,  which  so  recently 
branched  out  into  the  extensive  manufacture  of  electrical  machinery, 
made  an  exhibit  of  course.  Some  of  its  smaller  armatures  and  a 
generator  were  moved  from  the  factory  to  the  hotel  for  this  pur- 
pose. S.  W.  Watkins,  president;  F.  L.  Hutchinson,  sales  manager; 
Charles  D.  Knight,  engineer,  and  Mr.  Richards,  of  Milwaukee,  with 
Charles  G.  Burton,  manager  of  the  new  Chicago  agency,  formed 
the  company's  representation. 

Pass  &  Seymour. — Their  switches,  sockets  and  porcelain  special- 
ties were  exhibited  by  John  W.  Brooks,  the  Chicago  sales  agent. 

The  Dearborn  Drug  &  Chemical  Works  received  visitors  and 
gave  out  barometer  cards  at  one  of  the  parlors.  They  were  repre- 
sented by  P.  H.  Early,  of  Milwaukee. 

The  Osborne-Morgan  Company,  of  Cleveland,  Ohio,  is  a  new 
company  in  the  arc  lamp  field.  It  makes  an  arc  lamp  which  can  be 
run  on  either  direct  or  alternating  circuits.  The  coils  are  the  same 
for  both  circuits,  and  the  only  change  when  run  on  alternating  cir- 
cuits is  the  omission  of  the  resistance  coils,  which  are  cut  out  by  a 
switch  on  the  lamp.  P.  J.  Morgan  and  Joseph  Melzer  were  in  at- 
tendance exhibiting  the  lamp. 

Andrae  &  Sons  Company,  of  Milwaukee,  made  an  exhibit  of  the 
various  lines  of  goods  handled  by  them,  including  Nernst  lamps  and 
other  Westinghouse  apparatus. 

The  Electric  Storage  Battery  Company  invited  delegates  to 
visit  one  of  the  largest  batteries  in  the  world,  viz.,  608  cells,  recently 
installed  by  the  Milwaukee  Electric  Railway  &  Light  Company,  used 
either  for  railway  or  lighting  or  both.  G.  H.  Atkin  and  Otto  E. 
Osthofif  did  the  honors. 

Other  companies  represented  at  the  convention,  but  not  making 
exhibits  were  M.  B.  Austin  &  Co.,  A.  Meinema ;  American  Circular 
Loom  Company,  Thomas  G.  Grier;  Adams  Bagnall  Electric  Com- 
pany, J.  G.  Pomeroy;  A.  M.  Barron,  consulting  engineer:  Chicago 
Insulated  Wire  Company,  William  M.  Smith;  Curtiss-Crippen  En- 
gineering Company  (De  Laval  turbine),  L.  F.  Mahler;  Columbia 
Incandescent  Lamp  Company,  W.  O.  Garrison,  James  B.  Coole; 
Crescent  Soldering  Compound,  J.  H.  McGill ;  Gregory  Electric  Com- 


pany, A.  U.  Kuchmslead  and  1\.  11.  Watson;  G.  I.  Company,  Francis 
Raymond ;  Gould  Storage  Mattery  Company,  Iv  L.  UraflTin ;  Guar- 
antee Electric  Company,  Charles  E.  Gregory ;  Hart  &  Company ; 
McRoy  Clay  Works,  E.  F.  Kirkpatrick;  Monarch  Electric  Wire 
Company,  C.  A.  Kuhlman ;  Mechanical  Api)liaiice  Company,  T.  F. 
Whitfield;  Mechanical  Boiler  Cleaner  Company,  W.  R.  Mason; 
Miimcapolis  Steel  iV  Machinery  Company,  W.  B.  Kitt ;  Northern 
Electrical  Manufacturing  Company,  T.  F.  Whitfield;  New  York 
Insulated  Wire  Company,  James  Wolff;  Standard  Underground 
Cable  Company,  J.  R.  Wiley  and  E.  J.  Pictzeker;  Sprague  Electric 
Company,  Alexander  Henderson;  Wagner  Electric  Manufacturing 
Company,  R,  J.  Russell. 


Mechanical   Oil  Cup. 


An  ingenious  but  simple  form  of  mechanical  oil  cup,  herewith 
illustrated,  has  been  put  upon  the  market  by  the  Lunkenheimcr 
Company,  of  Cincinnati,  Ohio,  as  the  result  of  the  demand  for  a 
positive  mechanically-operated  lubricator,  and  as  the  result  of  con- 
siderable study  and  experimenting  to  produce  a  first-class  lubricator 
of  this  kind.  This  method  is  said  to  be  more  reliable  than  that 
obtained  by  lubricators  hydrostatically  operated,  and,  when  properly 
constructed,  the  oiling  is  absolutely  positive,  and  all  of  the  oil  fed 
to  the  pump  is  bound  to  be  forced  to  the  steam  chest  or  cylinder  of 
the  engine.  Referring  to  the  illustration  it  will  be  seen  that  the 
driving  mechanism  is  of  the  ratchet  type  and  is  operated  by  the 
clutches  F  and  A^  that  work  co-operatively  by  the  motion  of  the 


mechanical  on,  cup. 

rod  /,  which  can  be  attached  to  the  eccentric  rod,  or  other  moving 
parts  of  the  engine,  by  the  couplings,  K  and  M.  The  motion  thus 
obtained  is  transmitted  to  the  piston,  E,  by  the  crank-pin  mechanism, 
H  and  G.  The  ratchet  wheel,  D,  is  provided  with  a  handle  whereby 
it  can  be  rotated  by  hand  in  case  it  is  desirable  to  force  a  quantity 
of  oil  at  any  time,  as,  for  example,  when  starting  the  engine. 

By  moving  the  part  K  up  or  down  the  rod,  the  stroke  of  the  pump- 
can  be  lengthened  or  shortened,  as  desired,  thus  regulating  the 
amount  of  oil  fed  by  the  pump  independent  of  the  feed  from  the  oil 
cup.  The  joints  of  the  cup  are  tight,  the  sight-feed  glass  being 
packed  so  as  to  prevent  the  access  of  air  that  would  have  a  tendency 
to  cause  the  cup  to  feed  after  the  engine  had  ceased  running.  This 
construction  and  the  use  of  check  valves  in  the  pump  prevent  the  oil 
supply  from  flooding. 

The  outlet,  C,  is  piped  to  the  steam  pipe  or  chest  of  the  engine, 
and  the  spring  check  valve,  X,  should  be  placed  as  near  the  end  of 
the  pipe  as  possible,  preferably  into  the  steam  pipe.  The  bottom 
of  the  pump  body,  B,  is  tapped  j4-inch  pipe  thread  to  receive  a  stand 
so  that  it  can  be  placed  wherever  desired.  The  pump  is  substantially 
constructed,  the  workmanship  being  first  class,  and,  as  the  parts 
are  made  to  jigs  and  templets,  they  can  all  be  easily  renewed,  being 
perfectly  interchangeable.  The  ratchet  w-heel,  D,  and  pawls,  F  and 
N,  are  made  of  tool  steel,  tempered  and  hardened.  All  other  metal 
parts  about  the  pump  are  made  of  the  very  best  hard  bronze  com- 
position. 
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Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  was  easier  through- 
out ilie  week,  closing  at  4J4  ior  all  dates  up  to  six  months  on  good 
mixed  collateral.  The  stock  market  was  dull  and  featureless,  with  a 
sagging  tendency  in  prices,  the  easing  of  money  having  no  apparent 
effect  in  stimulating  interest  in  the  market  by  outside  speculators. 
The  announcement  of  the  decision  of  the  Appellate  Court  against 
the  validity  of  the  franchise  tax  law  affected  temporarily  the  traction 
group  and  other  stocks  directly  involved.  The  industrials  were  dull 
most  of  the  week,  although  Amalgamated  Copper  had  better  support 
and  was  fairly  active  at  between  CsJ^  and  62J4,  but  afterwards  shared 
in  the  general  dullness.  United  States  Steel  stocks  were  steady  and 
comparatively  featureless.  The  tractions  closed  weak  with  net  losses 
compared  with  the  closing  prices  of  the  previous  week  amounting,  in 
the  case  of  Brooklyn  Rapid  Transit,  to  ^  point  and  in  the  Metro- 
politan Street  Railway  to  2>4-  The  former  closed  at  675^  after 
having  reached  69}/^,  and  the  latter  138J4,  the  highest  price  of  the 
week  being  142.  Manhattan  was  featureless,  closing  at  150^,  a  net 
loss  of  3}i  points.  The  market  for  outside  securities  closed  quiet, 
with,  however,  a  steady  tone.  Fractional  advances  were  recorded 
in  Electric  Vehicle  common  and  Marconi  Wireless  of  Canada.  About 
600  shares  of  the  latter  changed  hands  on  Saturday  at  sH  a-  SK;- 
De  Forest  Wireless  Telegraph  sold  at  5J4  a  5}i  for  about  500  shares. 
In  Boston,  American  Telephone  &  Telegraph  declined  lyz  points 
for  the  week.  Following  are  the  closing  quotations  of  January  27 
at  New  York : 


NEW  YOSK. 


American  Tel.  k  Cable. 
American  Tel.  &  Tel. .. 


.Jan.  .20  Jan.  27 


Jan.  'iO.  Jan.  27 
. ...   18.5         191 


American  Dist.  Tel. 
Brooklyn  Rapid  Transit 

(Commercial  Cable 

Electric  Boat 

Klectric  Boat  pfd  . 

Electric  Lead  Reduction. 

Klectric  Vehicle. . .   

Electri<!  Vehicle  pfd 


I2(« 

BOSTON 


(ieneral  Electric.   . 

Hudson  River  Tel 

Metropolitan  St.  Ry UOH 

N.  E.  Elec.  Veh.Trns 

N.  Y.&N.  J.  Tel 161H 

N.  V.E.  V.T.  Co 10.9 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel HOW 

Westinghouse  com 210 

Westinghouse  pfd 210 


Jan.  20.  Jan.  ;.'7                                                          Jan.  2u'.  Jan.  27 

American  Tel.  &  Tel     .     .   .  lO.tU       182  Western  Tel.  &  Tel.  pfd.. ..     101  'M'/i* 

Cumberland  Telephone ..  Mexuau  Telephone 21^  2 

Edison  Elec.  Ilium. *277!-^  New  England  Telephone    ..   i:!7  135 

General  Electric 192^4  Westinghouse im  107 

Western  Tel.  &  Tel  2(iW        2*  Westinghouse  pfd 103  108 


American  Railways.... 
Elec.  Storage  Battery.. 
Elec.  Storage  Battery  pfd . 
Eleo.  Co.  of  Americi\ 


PHILADELPHIA" 
Jan.  20.  Jan.  27 


Phila.  Traction 

80H        Phila.  Electric  

Pa.  Electric  Vehicle 

»H        Pa.  Electric  Vehicle  pfd 


CHICAGO 
.Jan.  20.  Jan.  27 


Jan.  .20  Jan. 27 

National  Carbon  pfd 9N  98 

Northwest  Flev.  com 

Union  Traction  lok;         12 

Union  Traction  pfd 50  45 


Central  Union  Tel, 

Chicago  Edison 

Chicago  City  Ey 2'M 

Chicago  Tel.  Co  

National  Carbon 25 

*Askcd. 

TOLEDO  RAILWAYS  &  LIGHT.— Mr.  Albion  E.  Lang,  chair- 
man of  the  board  of  directors  of  the  Toledo  Railways  &  Light  Co., 
in  the  annual  report  of  the  company,  .^ays  :  In  view  of  the  improve- 
ments in  track  and  equipment  made  during  the  year  1902,  and  pro- 
vided for  1903,  and  the  enlarged  facilities  growing  out  of  the  con- 
struction of  the  new  shops  and  car  houses,  it  is  my  opinion  that  we 
will  earn  the  current  year  not  less  than  3  per  cent,  on  the  capital 
stock  of  the  company.  We  are  now  supplying  the  city  with  1. 167 
street  arc  lamps,  being  an  increase  of  85  over  the  previous  year,  and 
are  at  present  supplying  current  for  107,663  incandescent  lamps  and 
•current  for  3.271  hp  in  motors.  During  the  year  an  extension  to 
the  engine  room  of  the  power  house  has  been  completed,  and  the 
large  3,000-5,000-hp  engine  purchased  of  Allis  Company,  antl  the 
2,ooo-kvv  Westinghouse  direct-connected  generator  has  been  in- 
stalled. Some  additions  have  been  made  of  machines  of  smaller 
capacity  to  strengthen  the  electric  light  departnient.  Two  large 
Heine  boilers  were  also  installed  during  the  year.  The  work  of 
installing  the  McKenzie  traveling  grate  has  been  continued  during 
the  year,  and  all  boilers  are  now  equipped  with  them  except  two, 
which  will  be  installed  during  the  coming  summer.  Five  interurban 
Toads  now  enter  the  city  under  contract  with  us  over  our  tracks. 
and  a  sixth  interurban  road  will  enter  during  the  year  1903.  The 
following  is  a  comparative  statement  of  the  gross  earnings  of  the 


present  properties  owned  by  the  Toledo  Railways  &  Light  Company 
for  the  years  1897  to  1902,  inclusive.  It  is  difficult  to  show  the  net 
earnings  of  the  several  properties,  owing  to  the  many  mergers,  con- 
solidations and  changes  made  during  this  period  of  the  underlying 
electric  light  and  railway  properties: 

"897  $897-3«> 

1898  968.516 

1899  1,069,279 

1900  1,182,516 

1901  1,31 1,084 

1902  1,459,091 

The  increase  in  gross  earnings  over  the  preceding  year  is  11.29 
per  cent.,  as  against  10.87  per  cent,  for  1901  over  1900.  The  net 
income  for  the  year  shows  earnings  of  2.27  per  cent,  on  the  capital 
stock  of  the  company. 

INTERNATIONAL  STEAM  PUMP.— The  circular  to  share- 
holders of  the  International  Steam  Pump  Company  with  reference 
to  the  issue  of  debenture  bonds  recently  authorized  says  that  the 
growth  of  the  business  has  so  far  exceeded  expectations  that  it  has 
become  necessary  to  greatly  enlarge  and  concentrate  its  existing 
plant  and  to  build  new  factories  to  meet  the  changed  conditions 
and  provide  for  further  extensions.  The  volume  of  business  for  the 
year  ended  October  31,  1902,  is  about  double  the  amount  of  business 
of  the  constituent  concerns  for  the  year  ended  at  the  formation  of 
the  company.  On  October  31,  1902,  there  were  $5,686,067  of  orders 
in  hand.  The  net  profits  for  the  three  years  have  averaged  6.95  per 
cent,  on  the  common  stock  over  and  above  all  fixed  charges  and  con- 
tributions to  the  sinking  fund,  and  after  allowing  amply  for  depre- 
ciation. A  tract  of  land  has  been  purchased  and  work  begun  on  a 
plant  at  Harrison,  N.  J.,  which  will  be  by  far  the  largest  pump  works 
in  the  world.  The  works  of  the  Snow  Company,  at  BufTalo,  are 
being  changed  and  enlarged  with  the  view  of  concentrating  a  large 
part  of  the  water  works  business  at  that  point,  and  the  capacity  of 
the  Blake  factory  is  also  being  increased  by  the  erection  of  a  new 
factory  and  equipment.  For  these  purposes,  as  well  as  to  provide 
funds  to  pay  for  improvements  already  made,  for  which  the  company 
has  temporarily  borrowed  about  $700,000,  the  directors  have  author- 
ized an  issue  of  $3,500,000  debentures.  It  is  intended  to  issue  not 
exceeding  $2,500,000  of  these  debentures  at  this  time  and  then  only 
from  time  to  time  as  the  money  is  needed.  This  amount  of  $2,500,- 
000  has  been  underwritten  at  the  price  to  the  company  of  par  and 
interest  less  one  and  one-half  per  cent,  (ij^  per  cent.)  commission, 
subject  to  the  right  of  the  stockholders  to  subscribe  for  their  pro- 
portion of  these  debentures  at  par. 

CHICAGO  TRACTION  DEALS.— It  is  stated  from  Chicago  by 
one  of  the  committee  formed  to  negotiate  terms  with  the  city  for  a 
renewal  of  street  car  franchises  that  prior  to  the  formation  of  that 
body  "strong  Eastern  interests"  in  the  Union  Traction  Company 
pk'flged  themselves  to  raise  $50,000,000,  if  needed,  for  improvements. 
It  is  understood  that  this  pledge  originated  with  J.  Pierpont  Morgan, 
and  therefore  it  is  not  doubted  that  the  pledge  will  be  made  valid 
w  hen  the  time  arrives  for  using  the  money.  The  same  authority 
says  that  after  the  franchises  shall  have  been  granted  a  complete 
reorganization  of  the  finances  of  the  Union  Traction  Company  will 
take  place.  This  also  w^ould  involve  the  raising  of  a  large  amount 
of  new  capital.  It  is  proposed  in  a  tentative  way  to  retire  most  of  the 
underlying  securities  with  a  general  4  per  cent.  bond.  Nothing, 
however,  will  be  done  with  the  old  Chicago  West  Division  and  North 
Chicago  Railway  stocks  guaranteed  at  35  and  30  per  cent,  respectively. 

THE  UNITED  GAS  &  ELECTRIC  COMPANY  reports  results 
of  operations  of  their  constituent  companies  for  the  year  ending 
December  31,  1902,  as  coinpared  with  the  previous  year  as  follows : 

1902,  1901.         Changes. 

Gross     $619,430  $54>.844  Inc.   $77,586 

Expenses    470,892  437,699  Inc.     33,193 

-"^'^'    $148,538  $104,145  Inc.   $44,393 

Expense  include  all  cost  of  operation,  insurance,  taxes,  mainte- 
nance and  interest  on  all  bonds  of  sub-companies.  From  the  net 
earnings  of  $148,538,  the  company  has  paid  preferred  stock  dividends 
amounting  to  $64,500.  The  balance.  $84,038,  is  equal  to  more  than 
8  per  cent,  on  the  entire  outstanding  common  stock,  and  is  being 
expended  on  extensions  and  betterments. 

CENTRAL  UNION  TELEPHONE.— The  Central  Union  Tele- 
phone Coinpany  for  the  year  ending  December  31  showed  gross 
earnings  of  $3,003,717:  net  profits,  $180,345.  W.  S.  Chapman  re- 
places Colonel  Clowry  on  the  directorate. 


314 


ELECTRICAL    WORLD    ano    ENGINEER. 


Vol..  XLI.  No.  5. 


.\MKRICAN  DISTRICT  TF.I.I-X.KAFH.— The  annual  report  of 
the  American  District  TelcKrapli  Company  for  the  yi-ar  ended  Dc 
ctinbcr  ji  shows  u  dccrea.se  in  gross  rurnings  of  $i.(,i.|<j,  a  decrease 
in  operatinK  expenses  of  $.'j,,i(>H  and  a  conseinwiit  increase  in  net 
earnings  of  $8,Jia  Tlie  total  surplus  increased  $<j,i>^i  and  the  out- 
slandiuK  capital  stock  remained  unchanRed  at  $3.8.14,700,  of  which 
$5,500  is  in  the  treasury.  In  his  annual  report  I'residcnt  Robert 
C.  Clowry  .says :  The  comparison  is  very  favorable,  especially  in 
view  of  the  fact  that  during  the  first  half  of  the  last  year  the  records 
show  a  decrease  of  $17,^87  in  the  net  receipts,  and  that  the  conditions 
since  have  been  distinctly  unfavorable  for  a  good  business.  The  in 
rome  accoutit  compares  with  1901  as  follows : 

Rev.,   all    tourcet    $610,043     Dec  $14,149 

Ex.,  main,  and  conit. . ., , S<3>>7(>     I^'c.     22,368 

Net   revenue    $96,867     Inc.      $8,119 

Dividends    76,886     Dec     1 9,33 1 

Surplus     $i9<98i      Inc    $37,440 

Previous  turplue   78,739     Dec       7>4S9 

Total    surplus     $98,7>o     Inc.      $9,981 

NEW  YORK  CONSOLIDATED  GAS.— At  the  annual  meeting 
of  this  great  concern,  President  Gawtry  said:  "The  year  just  ended 
has  been  a  trying  one  for  the  company,  the  works,  both  gas  and 
electric,  have  been  rim  up  to  their  full  capacity,  and  it  is  a  source 
of  congratulation  that  the  company  has  been  able  to  meet  the  de- 
mands made  upon  it.  The  scarcity  of  fuel  caused  much  anxiety, 
as  at  times  during  the  last  two  or  three  months  the  requirements 
ran  up  as  high  as  3.500  tons  a  day,  for  which,  in  most  cases,  high 
prices  have  had  to  be  paid,  as  all  contracts  were  suspended  during 
the  strike.  There  was  imported  early  in  the  summer  a  ([uantily  of 
Welsh  coal,  which  helped  out  the  situation  to  a  great  degree.  It 
was  a  serious  question  at  one  time  whether  all  the  supply  of  gas 
required  could  be  supplied,  some  days  tho  consumption  running  very 
near  80.000.000  cubic  feet."  lie  added  that  the  output  of  electric 
current  during  the  year  had  been  88,500,040  kw.  an  increase  of  18.36 
per  cent. 

MARCONI  WIRELESS  TELEGRAPH.— The  success  of  Mr. 
Marconi  has  renewed  interest  in  the  Marconi  Wireless  Telegraph 
Company,  which  controls  the  patents  for  the  United  States.  The 
capital  of  the  company  is  $6,500,000  and  of  this  stock  $1,200,000  was 
offered  to  the  public  at  $65  per  share.  This  stock  is  now  $65  bid. 
and  since  Mr.  Marconi's  remarkable  success  there  has  been  con- 
siderable inquiry  for  the  stock.  While  estimates  as  to  probable 
earnings  of  the  company  are  necessarily  vague  at  the  present  time  it 
is  considered  within  bounds,  say  the  officials,  to  figure  upon  net  earn- 
ings of  about  $350,000  annually  from  its  transatlantic  stations  by 
sending  messages  at  one-half  the  present  rates.  The  Marconi  and 
Postal  companies  will  work  together  in  the  transmission  of  mes- 
sages. 

MEXICAN  LIGHT  &  POWER— The  Canadian  Bank  of  Com- 
merce, through  Senator  Cox.  of  Toronto,  and  the  Bank  of  Montreal. 
through  Mr.  James  Ross,  president  of  the  Dominion*  Iron  &  Steel 
and  Dominion  Coal  Companies,  have  subscribed  the  $12,000,000 
worth  of  stock  required  for  the  carrying  out  of  the  project  of  the 
newly  formed  Mexican  Light  &  Power  Company,  Limited.  The  new 
company,  the  entire  capital  for  which  has  been  subscribed  in  Canada, 
will  supply  electric  power  to  the  City  of  Mexico  from  the  Uecaxa 
River,  a  distance  of  85  miles.  Mr.  Hugh  L.  Cooper,  of  New  York, 
the  engineer  of  the  San  Paulo  project  in  Brazil,  will  be  engineer  of 
the  new  Mexican  company. 

BRISTOL  GAS  &  ELECTRIC  COMPANY,  of  Bristol,  Tenn., 
will  receive  bids  for  its  5  per  cent  first  mortgage  collateral  twenty- 
year  gold  bonds  at  95  and  accrued  interest. "  The  total  issue  is  $375>" 
000,  of  which  $220,000  is  authorized  to  be  sold.  This  company  is  now 
the  owner  of  all  the  gas  lighting,  electric  lighting  and  street  railway 
service  of  both  Bristol,  Tenn.,  and  Bristol,  Va.  Mr.  M.  F.  Dobbins 
is  business  manager. 

ASSIGNMENT.— The  assignment  of  the  Sargent  .Automatic  Sig- 
nal Company,  of  Rochester,  N.  Y.,  is  announced.  The  company's 
capital  was  $1,000,000.  Mr.  H.  C.  Rutherford  was  appointed  as- 
signee. The  company  made  electric  automatic  signals  for  railways. 
The  reason  for  the  assignment  has  not  been  learned,  but  it  is  reported 
that  the  company's  assets  consisted  almost  exclusively  of  patents. 

DETROIT  EDISON  COMPANY".- The  Detroit  Edison  Com- 
pany, of  New  Y'ork  City,  was  incorporated  at  .\lbany  a  few  days 
ago  with  a  capital  stock  of  $6,000,000.  The  directors  are  Charles 
W.  Wetmore.  George  R.  Sheldon.  Edwin  M.  Bulkley,  Charles  .-V. 
Coffin,  William  F.  White,  .\lfred  Jaretzki.  .\lbert  S.  Ridley,  Henry 
W.  Clark  and  George  H.  Olney,  of  New  Y'ork  City. 

DIVIDEND. — The  Western  Telegraph  &  Telephone  Company  has 
declared  a  regular  semi-annual  dividend  of  $2  a  share  on  the  pre- 


ferrc<l  stock,  payable  I'Vbruary  3  to  stock  of  record  January  22.  A 
dividend  of  $3  per  share  will  be  paid  on  the  preferred  stock  of  the 
Jacksonville  Electric  C<iin|iany  February  2,  11)03,  to  stockholders 
of  record  January  20,  lyoj. 

WIKKI.KSS  TEI.HGUAPII  ST(  KIK.-Slocks  ..f  the  American 
I  )c  b'orcst  Wireless  Telegraph  Coinp.iny  and  the  Marconi  Wireless 
Telegraph  Company,  of  Canada,  have  been  added  to  the  list  of  mark- 
etable securities  in  New  York  tinancial  circles. 


Commercial   Intelligence. 

THE  WEEK  IN  TRADE.— The  reports  submitted  to  the  mer- 
cantile agencies  continue  to  be  favorable,  there  being  further  expan- 
sion in  spring  trade,  particularly  in  dry  goods.  Clothing,  shoes, 
hardware  and  hardware  lundjer  are  active,  says  Bradstrecl's,  and  the 
volume  of  shipments  of  spring  goods  to  fill  orders  ofTcrs  still  another 
problem  for  the  congested  transportation  comjianies  to  solve.  There 
is  some  complaint  of  the  interruption  in  manufacturing  industry  by 
the  high  price  and  scarcity  of  coal  at  the  East  ;  imports  of  foreign 
coal  are  incre^ing.  however.  Among  manufactured  products  the 
strength  of  iron  and  steel  is  notable;  and  in  finished  products  steel 
plates,  bars  and  rails  are  especially  strong  and  active.  Numerous 
orders  for  cars  are  coming  forward  and  this  has  created  a  large  busi- 
ness for  miscellaneous  steel  and  for  yellow  pine.  The  strength 
of  the  building  materials  market  is  a  notable  feature;  the  outlook  for 
new  building  operations  during  the  year  1903  shows  that  there  will 
be  much  activity.  Specially  good  Western  trade  reports  came  from 
Chicago  and  in  St.  Louis  spring  business  is  fully  equal  to  cxpecta-' 
tions.  Favorable  reports  are  also  received  from  other  widely  sep- 
arated sections  of  the  country.  Taking  it  altogether,  the  situation 
could  hardly  be  more  favorable  to  the  industries  in  general.  In  the 
metal  market  copper  showed  little  increase  in  activity  and  prices 
slowly  fell  off.  Various  glowing  reports  of  a  large  copper  business 
were  circulated,  but  these  had  no  apparent  eflfect  upon  the  market. 
The  last  quotations  were  as  follows:  Lake,  12.15  c.  to  12.30c.;  elec- 
trolytic, 12.5c.  to  12.25c.;  casting  stock,  12c.  to  I2.i2j^c.,  and  Stand- 
ard, ii-^c.  During  the  week  ending  January  22  there  were  253 
business  failures  according  to  Bradstrcet's  reports,  against  234  the 
week  previous,  and  292  the  corresponding  week  last  year. 

ORDERS  FOR  TROLLEY  APPARATUS.— President  H.  H. 
Vreeland,  of  the  Interurban  Street  Railway  Company,  has  placed 
an  order  for  200  large  open  cars  for  the  Forty-second  Street,  Man- 
hattanville  &  St.  Nicholas  Avenue  branch  of  the  Third  Avenue  line, 
to  be  delivered  in  the  near  future.  Some  time  ago  the  company  or- 
dered 150  cars  for  this  line,  but  when  they  arrived  the  roadbed  was 
in  such  condition  that  they  could  not  be  used.  Mr.  Vreeland  said 
that  the  Interurban  Company  will  spend  $5,000,000  in  increasing 
the  facilities  in  Manhattan  by  the  installation  of  the  sub-surface 
trolley  system  on  its  crosstown  lines  on  Thirty-fourth  Street.  Four- 
teenth Street,  Grand  Street  and  Fourth  Avenue.  This  work  will 
begin  early  in  March  and  will  be  rushed  to  completion.  The  rails 
and  other  materials  for  the  conduits  have  been  ordered,  some  of 
which  have  already  been  delivered. 

TELEPHONE  EXCHANGE  CONTRACT.— The  local  telephone 
company,  Bellevue,  Ohio,  will  shortly  close  a  contract  for  central 
office  equipment  for  Norwalk,  Ohio.  The  equipment  will  consist  of 
multiple  switchboard  for  party  line  service.  Each  cord  circuit  will 
be  equipped  with  four  party  selective  indicating  keys.  Equipment 
will  be  modern  in  every  detail.  The  power  plant  will  be  operated 
from  a  gas  engine  installed  by  the  company.  Specifications  for  the 
plant  were  drawn  by  LeRoy  W.  Stanton,  consulting  telephone  engi- 
neer, of  Cleveland,  Ohio. 

WIRELESS  TELEGR.\PHY.— The  American  De  Forest  Wire- 
less Telegraph  Company  has  just  received  a  dispatch  from  Mr.  G. 
Harry  Barbour,  executive  engineer,  stating  that  the  wireless  tower 
at  Cape  Hatteras  has  been  rapidly  pushed  to  completion.  A  large 
force  of  men  are  at  work  and  expect  to  open  long-distance  wireless 
communication  with  their  station  at  Block  Island,  nearly  500  miles 
away,  within  60  days. 

INSULATORS  FOR  MEXICO.— Pass  &  Seymour,  Incorporated, 
of  Solvay,  N.  Y..  through  Mr.  W.  Brewster  Hall,  34  Dey  Street, 
has  just  secured  a  contract  from  the  export  commission  house  of 
William  E.  Peck  &  Co.,  116  Broad  Street,  New  Y'ork,  for  special 
porcelain  insulators  for  shipment  to  the  City  of  Mexico. 

CATALOGUES.  ETC.,  WANTED  IN  SPAIN.— La  Industria 
Electrica.  57  Muntaner.  Barcelona,  Spain,  desires  to  secure  cata- 
logues, price  lists,  with  best  discounts,  of  .American  electrical  ma- 
chinery. The  concern  is  interested  in  everything  pertaining  to  the 
equipment  of  electric  plants. 
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STATUS  OF  THE  COPPER  MARKET.— The  National  Conduit 
&  Cable  Company,  of  New  York,  in  their  "Copper  Gossip"  circular 
of  January  21,  says:  The  copper  market  is  a  peculiar  one  and  places 
us  in  a  position  where  it  is  somewhat  awkward  to  act  as  advisors. 
Our  feelings  are  that  the  price  of  bars  should  go  lower,  and  yet  the 
various  sellers  of  the  same  are  holding  their  prices  firm.  It  is  hard 
to  get  information  that  is  correct  in  regard  to  the  production  and 
amount  of  stock  on  hand  of  refin'ed  copper.  The  various  producers 
have  always  either  refused  information  or  have  given  figures  which 
suited  their  purposes,  rather  than  those  which  were  correct ;  but 
from  the  information  that  is  obtainable,  and  from  comparison  with 
past  figures,  the  stock  on  hand  on  January  i,  1903,  is  said  to  be  over 
250,000,000  pounds,  being  as  large  as  any,  if  not  the  largest,  ever  in  the 
hands  of  producers.  There  are  also  millions  of  pounds  of  copper 
bars  which  were  sold  last  year  to  new  enterprises,  such  as  the  New 
York  Rapid  Transit  Subway,  the  Pennsylvania  Railroad,  the  Under- 
ground Electric  Railways  of  London,  and  others;  also  to  the  man- 
ufacturers of  copper  products,  all  of  which  must  be  consumed  this 
year  and  next,  before  the  enormous  surplus  stock  can  be  called 
upon.  In  the  meantime,  the  producers  of  copper  are  turning  out  each 
month  an  amount  of  copper  which  is  largely  in  excess  of  the  average 
amount  of  consumption,  and  either  the  consumption  must  increase, 
culminate  or  the  production  be  curtailed,  or  the  producers  will  have 
a  load  which  will  be  impossible  for  them  to  carry.  As  there  does 
not  seem  to  be  any  uniformity  of  action  among  the  producers  we 
can  only  see  one  result,  and  that  is  a  continued  overproduction,  and 
necessarily  enormous  interest  charges  to  carry  such  a  stock.  If 
they  put  the  price  of  copper  bars  at  a  figure  which  will  allow  it  to 
be  consumed  in  much  larger  quantities  than  heretofore,  and  used  for 
new  purposes,  they  will  be  able  to  take  care  of  this  overproduction ; 
and  by  their  placing  the  bars  at  such  prices  they  will  necessarily 
curtail  production  by  cutting  out  such  producers  as  are  unable  to 
sell  at  these  figures.  The  record  for  last  year  was  phenomenal,  in- 
asmuch as  the  copper  consumed  in  this  country,  exports  from  this 
country,  and  imports  into  this  country,  are  all  record  breakers ;  and 
yet,  notwithstanding  the  fact  that  both  the  consumption  and  exports 
were  the  greatest  ever  known,  the  surplus  stock  was  considerably 
increased.  All  indications  for  the  year  point  to  a  large  volume  of 
business,  which,  we  believe,  will  fully  equal  that  of  1902,  but  this 
can  only  be  accomplished  by  maintaining  about  the  same  basis  of 
prices. 

THE  ST.  JOSEPH  &  ELKHART  POWER  COMPANY,  of 
Mishawaka,  Ind.,  is  installing  a  large  hydraulic  plant  on  the  St. 
Joseph  River  near  Mishawaka,  including  power  house,  dam  and 
hydraulic  and  electric  equipment  for  the  generation  and  transmis- 
sion of  electric  power  to  the  cities  of  South  Bend,  Mishawaka  and 
Elkhart,  Ind.,  and  adjacent  territory.  The  energy  will  be  used  for 
general  lighting  and  power  purposes.  The  consulting  engineers  and 
general  contractors  for  the  complete  development  are  Messrs.  San- 
derson &  Porter,  31  Nassau  Street,  New  Y'ork  City,  who  have  re- 
cently purchased  from  the  Westinghouse  Electric  &  Manufacturing 
Company  four  i,ooo-kw,  13,200-volt,  revolving-field  alternators,  and 
two  125-kw,  direct-current  exciters.  The  machines  are  all  to  be 
direct  coupled  to  horizontal  shaft  water  wheels.  The  engineers 
have  also  recently  ordered  a  complete  high-tension  large  capacity 
switchboard  from  the  Westinghouse  Company,  including  a  com- 
plete equipment  of  the  latest  type  of  its  electrically  operated  oil- 
brake  switches  for  operation  at  13,200  volts. 

STROMBERG-CARLSON  TELEPHONE  CONTRACTS.— The 
Stromberg-Carlson  Telephone  Manufacturing  Company,  of  Chicago, 
reports  the  following  recent  contracts:  Shawhaw,  Ky.,  with  the 
Buckeye  Construction  Company,  for  a  100  capacity  drop  switch- 
board;  Scottsville,  Ky.,  with  Mr.  D.  A.  Oliver  for  a  100  capacity 
drop  switchboard;  Rudd,  Iowa,  with  Mr.  W.  A.  Eckels  for  a  50 
capacity  drop  switchboard;  Clarington,  Iowa,  with  the  Clarington 
Telephone  Company  for  a  100  capacity  drop  switchboard :  Montrose, 
Pa.,  with  the  Clarington  Telephone  Company  for  a  100  capacity 
drop  switchboard,  and  with  the  Montrose  Telephone  Company  for 
a  120  capacity  drop  switchboard:  Havre.  Mont.,  with  Mr.  E.  V. 
Hauser  for  a  100  capacity  board ;  Centreville,  Ky.,  with  the  Buckeye 
Construction  Company,  for  a  100  capacity  drop  switchboard;  Pleas- 
ant Hill,  111.,  with  the  Pike  County  Telephone  Company  for  a  50 
capacity  drop  switchboard;  Elmo,  Mo.,  with  the  State  Line  Tele- 
phone Company  for  a  100  capacity  drop  switchboard. 

MORE  MOVING  ST.MRW.WS.— The  Manhattan  Elevated 
Railway  Company  has  drawn  up  plans  to  install  escalators  (moving 
stairways)  at  its  stations  at  Thirty-third  Street  and  Forty-second 
Street  for  both  the  uptown  and  the  downtown  platforms.  It  is  be- 
lieved that  the  Railroad  Commission  recently  expressed  to  the  "L" 
officials  the  desirability  of  a  better  handling  of  passengers  between 
the  stations  and  the  street.  The  receipts  of  the  uptown  station  at 
Sixth  Avenue  and  Twenty-third  Street  have  increased  at  a  greater 
ratio  than  at  any  other  station  of  the  system  since  an  escalator  was 


installed  there,  about  two  years  ago.  The  contract  between  the 
city  and  the  Subway  Construction  Company  provides  that  where 
the  station  platforms  are  more  than  thirty  feet,  either  below  or 
above  the  level  of  the  street,  mechanical  means  of  conveyance  be- 
tween the  platform  and  the  street  must  be  provided.  The  Subway 
Company  has  accordingly  arranged  to  install  similar  moving  stair- 
ways at  several  of  its  stations. 

THE  OHIO  BRASS  COMPANY  has  decided  to  substitute  alter- 
nating-current power  distribution  for  the  direct-current  system  at 
present  in  use  in  its  shops  at  Mansfield,  Ohio,  on  account  of  the  su- 
perior economy  of  the  former.  A  recent  purchase  from  the  West- 
inghouse Electric  &  Manufacturing  Company  comprises  a  i8o-kw, 
7,200-alternation,  two-phase  alternator,  a  direct-current  exciter,' 
switchboard  equipment  and  the  following  induction  motors :  Two  of 
40  hp,  four  of  30  hp,  one  of  20  hp,  one  of  15  hp,  and  one  of  2  hp. 
This  apparatus  is  to  provide  increased  capacity  and  to  replace  the 
following  direct-current  machinery:  One  75-kw,  i2S-volt  generator, 
one  3S-k\v  generator,  three  40-hp  motors,  two  25-hp  motors,  and  two 
S-hp  motors,  also  a  three-panel,  direct-current  switchboard. 

THE  CINCINNATI  ELECTRIC  MOTOR  COMPANY  is  start- 
ing the  new  year  with  a  good  business.  It  has  just  completed  the 
installation  of  31  motors  in  the  Commercial  Tribune  Building,  Cin- 
cinnati, also  equipments  for  operating  the  large  presses  of  the  Cin- 
cinnati Enquirer  and  the  Cincinnati  Post,  motors  for  the  Baldwin 
Piano  Company,  the  Premium  Buggy  Company,  Decatur  111.,  and  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis.  It  has- 
also  made  a  large  shipment  of  motors  to  New  York  City.  A  neat 
bulletin,  describing  its  new  Type  C  multi-polar  motor  is  ofif  the  press 
ready  for  general  distribution. 

BALL  ENGINE  ORDERS.— The  La  Junta  Electric  Company, 
La  Junta,  Colo.,  has  recently  purchased  a  2S0-hp  tandem  compound 
engine  from  the  Ball  Engine  Company,  Erie,  Pa.  The  National 
Transit  Company,  of  Oil  City,  Pa.,  has  recently  purchased  a  350-hp 
direct-connected  unit.  The  Ball  Engine  Company  builds  the  engine. 
The  Lewis  Block,  Pittsburg,  Pa.,  will  have  a  large  and  complete 
electric  plant,  consisting  of  three  3S0-hp  vertical  cross  compound 
engines  direct  connected  to  Westinghouse  generators.  The  Ball 
Engine  Company,  Erie,  Pa.,  will  also  build  these  engines. 

PROMETHEUS  ELECTRIC  COMPANY,  manufacturing  elec- 
tric heaters,  etc.,  elected  the  following  officers  at  its  annual  meeting: 
President,  D.  T.  Davis ;  vice-president,  J.  V.  Cole ;  treasurer,  W.  B. 
Symmes,  Jr.;  secretary.  Max  Loewenthal.  The  first  three  are  the 
directors,  with  Dr.  S.  S.  Wheeler,  Max  Osterberg,  William  Ballin 
and  Herbert  Noble.  The  outlook  for  the  apparatus  is  reported  as 
excellent  and  the  demand  is  growing  rapidly. 

THE  ANACONDA  COPPER  MINING  COMPANY  is  about  to 
put  in  operation  a  new  s,ooo-ton-per-day  reduction  plant,  which  will 
be  equipped  with  electrical  apparatus  for  power  distribution.  A 
recent  contract  with  the  Westinghouse  Electric  &  Manufacturing 
Company  embraces  seven  motors  of  an  aggregate  of  185  hp,  to  be 
added  to  the  present  installation  of  about  30  Westinghouse  motors 
of  an  aggregate  of  over  1,000  hp. 

WHITEHEAD  MACHINERY  COMPANY,  of  Davenport, 
Iowa,  has  purchased  the  entire  present  power  plant  of  Slater  Cotton 
Company,  Pawtucket,  R.  I.  The  equipment,  which  will  remain  in 
service  four  or  five  weeks,  comprises  300,  400  and  750-hp  Corliss  en- 
gines, Babcock  and  Wilcox  boilers,  large  tubular  boilers  and  usual 
accessory  machinery.  The  purchasers  will,  it  is  understood,  offer 
the  property  for  sale. 

HEATING  PLANT.— The  Birmingham  (Ala.)  Railway,  Light 
&  Power  Company  has  let  contract  to  the  American  District  Steam 
Company,  of  Lockport,  N.  Y.,  for  the  erection  of  a  steam  heating 
plant  to  cost  $100,000.  The  same  company  has  nearly  completed 
its  25-mile  electric  car  line  loop,  connecting  Birmingham  and  Besse- 
mer, and  will  soon  have  it  in  operation. 

THE  SUSQUEHANNA  IRON  &  STEEL  COMPANY,  of 
Columbia,  Pa.,  is  about  to  install  an  electric  power  distribution  plant 
in  its  mills  and  has  purchased  from  the  Westinghouse  Electric  & 
Manufacturing  Company  a  400-kw,  alternating-current  generator, 
one  200-hp  induction  motor  and  300  to  400  horse-power  in  motors, 
ranging  in  size  from  50  hp  to  20  hp. 

ELECTRIC  FREIGHT  TERMINAL.— A  new  electric  terminal 
freight  railway  for  the  convenience  of  warehouse  concerns  between 
the  Pennsylvania  terminal.  Sixty-fifth  Street  and  the  Brooklyn  Rapid 
Transit  terminal,  Thirty-ninth  Street.  Brooklyn,  will  be  built  at  once. 

WIRELESS  TELEGRAPH  FOR  CUBA— At  Havana  on  Jan- 
uary 21  the  council  of  secretaries  decided  to  authorize  the  Marconi 
Wireless  Telceraph  Company  to  establish  communication  between 
Cuba  and  the  United  States. 
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SAN  KRANCISlK.  C  Al.ll  .  An  riii|.loyrc  of  the  KiiUlon  Mining  (  ompany 
In  I'luiTi  (.'otiiiiy  wu  (iiiril  lor  nliuiilinK  ilrcr  in  the  cloic  >caiiun,  by  «  )ii<t«r 
thirly    inilrs  a»uy.    «ho   inflicird   llic   Kiitcncr   over   tlir   Irlrphonr. 

UEN\  KR.  COL.-  Ihf  Kocky  Muunmin  Itrll  Irlrplimir  fompany  li.i»  brgiin 
line  building  in  Ihr  llig  Horn  Country  in  Wyoming.  I.inrn  will  Ik-  buiU  from 
Rock  SpriiiRii  to  I^iulrr,  and  from  I.osI  I'abin  to  llimin  City  An  exchange  in 
being  olabliihrd  at  Thrrinopolit.  The  company  contrniplatea  Ihr  extension  of 
it*  Monlaiia  linen  through  to  lU-nver. 

ATLANTA.  GA.— The  long  distance  line  of  the  Bell  Telephone  and  Tel- 
•Craph  Company,  which  in  being  built  from  Atlanta  to  Chattanooga.  Tenn., 
has  been   completed   to  a  point   within    ij  miles  of   Chattanooga. 

CARROI.I.TOiX,  GA.-  -The  Gainesboro  Long  Distance  Telephone  Comiiany. 
of  Carrolllon,  has  bought  out  the  local  exchange  at  Cedartown,  Ga.  An  18  mile 
connection    was   recently    built    to   Cedartown. 

MACON,  GA. — A  Uaus,  of  Macon  and  others  have  bought  the  interest  of 
J.  K.  Smith  in  the  Macon  and  Dublin  Telephone  Company.  A  charter  has 
been  applied  for,  the  company  to  have  $6,000  capital.  The  company  owns  lines 
from    Dublin    lo   M.icon   and   to    Saniliisville. 

ATLANTA,  GA. — The  entire  plant  of  the  Atlanta  Standard  Telephone  Com- 
pany will  be  sold  at  public  auction  in  that  city  on  l-'cbruary  5,  under  fore- 
closure proceedings.  No  bids  under  $.-oo,ooo  will  be  received.  This  price,  it  is 
stated,  is  about  onc-lhird  the  actual  value  of  the  plant.  The  conduit  system 
and  the  line  construction  are  of  the  best  character.  This  sale  offers  an 
excellent  opportunity  in  the  telephone  field,  Atlanta  being  the  representative 
city  of  the  South  and  capable  of  supporting  8,000  telephones. 

POCATELLO,  IDAHO.— The  Bell  Telephone  Company  recently  increased 
its  rates  70  per  cent,  which  action  has  caused  a  storm  of  indignation  among  its 
subscribers.      There   is  talk   of  starting  an    independent    system. 

YATES  CITY,  ILL. — The  Ideal  Telephone  Company  has  increased  its  capital 
stock    from    $::,ooo    to   $3,000. 

BUNKER  HILL,  ILL.— The  Bunker  Hill  Farmers'  Mutual  Telephone  Com- 
pany has  been  incorporated;  capital,  $2,500.  The  incorporators  are  J.  N.  Barnes, 
H.  M.  Chatlce  and  M.  M.   Brown. 

CHIC.-\G(>.  ILL.— Work  of  installinp;  its  first  exchange  in  Chicago  is  now 
under  way  by  tlie  Illinois  Telephone  and  Telegraph  Company.  The  exchange 
building  is  located  at  No.  181  Fifth  Avenue.  On  January  ist,  5,000  automatic 
switches  had  been  mounted  and  an  additional  5,000  arc  now  going  in. 

INDl.\N.\I'OLlS,  IND.— The  New  Telephone  Company  has  declared  I'/i 
per  cent,    quarterly    dividend  payable   February    i. 

FRAls'CESV'ILLE,  IND. — The  Francesville  Telephone  Company  has  again 
changed  ownership  and  is  now  under  the  control  of  J.  T.  Graves,  of  Monon. 

AURORA,  IND. — The  People's  Telephone  Association,  of  Indiana,  has  in- 
corporated with  a  capital  stock  of  $10,000.  The  principal  office  and  exchange 
will  be  in  Aurora.  B.  L.  Kilgore,  E.  W.  Swarthout  and  G.  M.  Roberts  are 
the   directors. 

BEDFORD,  IND. — The  Bedford  Homo  Telephone  Company  has  been  organ- 
ized and  incorporated  with  a  capital  stock  of  $75,000.  This  company  absorbs 
the  local  company.     Charles  Lanz  is  president. 

WABASH,  IND. — In  order  to  make  extensions  and  pay  up  the  current  debt 
incurred  through  the  destruction  of  the  plant  by  fire,  the  Home  Telephone 
Company,  of  this  city,  will  issue  $20,000  of  bonds  of  which  $10,000  will  be 
sold  at  once. 

GREENFIELD,  IND.— The  Sugar  Creek  &  Warrington  Telephone  Comp- 
any, of  Hancock  County,  has  been  incorporated  for  the  purpose  of  construct- 
ing and  operating  a  rural  telephone  system.  B.  F.  Reeves,  S.  E.  Shube  and 
others  organized   the  company. 

EVANS VILLE,  IND. — The  Cumberland  Telephone  Company  i;  reported  to 
have  announced  to  investors  in  its  stock  that  the  company  is  about  to  with- 
draw the  service  in  Evansville.  The  franchise  has  expired  and  the  city  has 
brought  an  injunction  suit  to  force  the  company  to  get  out  of  the  streets.  This 
announcement,  however,  is  not  taken   seriously. 

TILDEN,  IND. — This  part  of  Hendricks  County  is  well  provided  with 
farmers'  free  telephone  lines.  There  is  an  exchange  here,  one  each  at  Lizton, 
Clayton,  Hazlewood,  Stilesville,  Amo,  Coatsville  and  other  points,  and  the 
farmers  of  this  county  do  an  immense  amount  of  talking  over  their  lines. 
The  tendency  is  to  units  these  company  lines  and  seek  an  entrance  into  the 
larger  cities.  It  is  predicted  that  there  will  be  much  strife  over  this  ambition 
of  the  fanners'  lines  in  the   spring. 

EVANSVILLE,  IND. — If  the  plans  of  the  city  administration  are  suc- 
cessfully carried  out.  it  will  be  less  than  a  year  before  a  municipal  telephone 
plant  is  in  operation  and  every  wire  of  every  kind  within  the  fire  limits  is 
placed  in  conduits.  The  mayor  and  city  attorney  spent  a  week  in  Chicago 
recently  to  complete  the  arrangements  for  disposing  of  stock  necessary  to 
insure  the  success  of  the  scheme.  They  say  they  were  successful  beyond  ex^ 
pectation.  Supply  and  construction  companies  have  agreed  to  help  out  by 
taking  the  remaining  required  amount  of  stock.  The  citizens  of  Evansville 
will  take  $125,000  of  the  stock  and  when  this  is  subscribed  a  franchise  will  be 
asked  for  and  then  it  will  only  be  a  question  of  time  until  the  plant  is  con- 
structed and  installed. 

INDIANAPOLIS,  IND.— Two  bills  have  been  introduced  in  the  Indiana 
Legislature  calculated  to  interest  telephone  men  to  the  point  of  lobbying  against 
Iheir    passage.     The    Senate    bill    provides    that    where    there    is   more    than   cue 


trlrplionr  mthangr  in  a  town  or  city,  the  exchunget  sball  maintain  a  tiiiiik 
liiir,  by  wliich,  a  auhaciilxr  of  one  rxchangr  niity  talk  to  a  tubseiiliri  uii  un- 
Ubrr  rxiliuiiur.  A  tote  of  1  cent  a  minute  is  provided  for  in  the  bill,  ihiee 
tviila  bring  the  minimum  charge.  The  House  bill  is  designed  to  regulate  the 
iutr»  Irlrphonr  cumpuniet  muy  charge  for  service.  Under  the  bill  nu  company 
can  rhacgr  more  than  $1  a  month  for  a  rriiidence  tele|ihonc  or  1 1.50  a  month 
for  a  biiiiinrsa  Irlrphonr.  The  author  of  the  bill  suyn  that  cumpanirn  aie  now 
diM-timinuliiiK  iiKuiimt  pntron>  in  certain  cities  and  hia  bill  is  driiignrd  to 
c-oirrrt    il 

FAIRIIILII.  lA  The  Libcrtyville  Telephone  Company,  with  a  copital  of 
$7,000,  ba*  been  incorporated.      Ed.  Glotfelty  is  president. 

CLARION,  IA.--The  Clarion  &  Northwrstcrn  'telephone  Company  will  in- 
crrasr  im  rapitiil  stock  from  $10,000  to  $20,000,  to  extrnd  its  srrvice. 

DUNKKRION,  lA. — The  Farmers'  Telephone  Company  and  the  Jesup  Tele- 
phone Company  have  liecn  consolidated.     The  line  will  be  extended  to  Waterloo. 

HARLAN,  lA.  The  Marnr  &  Klkhorn  Trlrphone  Company  has  been  in- 
coiporatrd  by  V\  alt<  r  K.  I'oits  and  Alfrrd  Long,  of  Clay  Township,  and  H.  J. 
Knsdrn,    of    .Marnr,    la.      The   capital    stock    is    $100,000. 

LOtriSBURG,  KAN.— The  City  Council  has  granted  a  franchise  to  the  Ef- 
fingham Telephone  Company  to  put   in  an  exchange  here. 

CLAY  CENTER,  KAN. — G.  M.  Stratton  has  been  granted  a  telephone  fran- 
chise at  this  place.  His  company  will  be  known  as  the  Home  Telephone 
Company. 

LKWISTON,  ME. — A  telephone  company  has  been  organized  to  establish 
local  telephone  service  at  Swan's  Island  and  to  extend  a  cable  to  the  mainland 
via    Mt.     Desert. 

HAY  CITY,  MICH.- -The  present  officers  of  the  Valley  Telephone  Company 
were  re-elected  at  the  recent  annual  meeting  in  Saginaw. 

CADILLAC,  MICH. — The  Citizens'  Telephone  Company  of  this  city,  which 
recently  purchased  the  Sill  exchange,  is  improving  the  system.  A  new  switch- 
board is  l)cing  installed  and  the  circuits  will  be  changed  to  metallic.  The  ser- 
vice numbers  300  now  and  orders  are  booked  for  200  more  telephones.  All 
will   be   completed   April    i. 

GRAND  RAPIDS,  MICH.— The  Citizens'  Telephone  Company,  of  Grand 
Rapids,  will  change  its  system  in  that  city  from  the  manual  to  the  auto- 
matic, and  has  given  the  Automatic  Electric  Company,  of  Chicago,  an  order 
for  5,000  telephones  and  switches,  to  be  delivered  during  the  spring,  as  soon 
as  the  Citizens'  Company  has  completed  its  new  building.  The  ultimate 
capacity  of  the  exchange  will  be    19,000  stations. 

WASECA,  MINN. — The  stockholders  of  the  Waseca  Telephone  Company  have 
re-elected  the  present  officers  of  the  company  for  the  ensuing  year. 

JOPLIN,  MO. — A  general  boycott  was  declared  January  10  against  the  Home 
Telephone  Company  by  the  Central  Labor  Union.  The  boycott  is  the  outcome 
of  the  telephone  girls'  strike,  which  has  been  renewed  with  marked  strength. 
Over  soo  telephones  are  reported  to  have  been  ordered  out,  and  many  have 
been  disabled  by  cutting  of  wires  in  all  parts  of  the  city.  The  strike  is  not 
for  higher   wages,  but  is  claimed  to  be  an   "honor"  movement. 

BUTTE,  MONT. — Tlie  operators  of  the  Bell  Telephone  Company  in  this  city 
have  been  granted  an  increase  in  wages.  The  company  states  that  it  may  be 
necessary  to  raise  the  rates  because  it  thinks  that  the  demand  of  the  operators 
was  unreasonable  and  that  it  was  forced  to  grant  them  owing  to  the  peculiar 
conditions   existing   in    labor   union    matters. 

LINCOLN,  NEB. — The  Plattsmouth  Telephone  Company  will  ask  the  Council 
for  a   franchise  to  enter   Lincoln. 

LINCOLN,  NEB. — The  Ord  Independent  Tekphone  Company,  capital  $10,000, 
has  been  incorporated  by  Fred  Bell,  S.  E.   I'.cll,  H.  M.  Davis  and  others. 

NORFOLK,  NEB. — The  Elkhorn  Valley  Telephone  Company  has  incorpo- 
rated, with  a  capital  stock  of  $100,000.  The  incorporators,  are  G.  A.  Luikhart, 
W.  K.  Bowne,  O.  O'Neill  and  I.  S.   Maha. 

HOOPER,  NEB. — The  stockholders  of  the  Hooper  Telephone  Company  have 
elected  the  following  officers  and  directors  for  the  coming  year:  President,  E.  O. 
Spielberg;  vice-president,  Herman  Meyer;  secretary,  J.  Howard  Heine;  treas- 
urer, T.  W.  Lyman;  manager,  M.  E.  Shipley;  directors.  Bernard  Monnich  and 
M.  A.  Uehling.  The  reports  show  that  the  company  has  made  a  wonderful 
growth   during   the   past   year. 

ASHEVILLE,  K.  C. — The  linemen  of  the  Asheville,  X.  C,  Telephone  Com- 
pany,  who    recently   went  on   a    strike,   have   returned   to    work. 

ELMIRA,  N.  Y. — The  Elmira  Telephone  Company  will  soon  commence  the 
construction  of  a  telepbone  line   from  Elmira  to  Willianisport. 

ALBANY,  N.  Y. — The  Ontario  Telephone  Company,  of  Onondaga  and  Os- 
wego counties,  has  increased  its  capital  stock  from  $20,000  to  $40,000. 

BINGHAMTON,  N.  Y. — The  property  of  the  Binghamton  Telephone  Company 
has  been  transferred  to  the  York  State  Telephone  Company  for  a  consideration 
of  $210,000. 

SOUTH  CAMBRIDGE,  N.  Y.— The  Easton  &  South  Cambridge  Telephone 
Company,  with  a  capital  of  $3,000.  has  been  incorporated.  Directors:  5.  Alien, 
E    H.  Borden,  and  P.  D.  Ives,  of  South  Easton.  N.  Y. 

BAINBRIDGE,  N.  Y. — The  Bainbridge  Tekphone  Company,  of  Bainbridge, 
Chenango  County,  has  incorporated,  with  a  capital  of  $2,00.0.  The  directors  are: 
G.  L.  Douglass,  Christopher  Toby  and  Frank  L.  Smith,  of  Bainbridge. 

ELMIRA,  N.  Y. — The  Elmira  Telephone  Compary's  system  has  been  trans- 
ferred to  the  York  State  Telephone  Company,  the  consideration  being  $142,000 
in  capital  stock  and   $72,000  in  bonds  of  the  York  State   Company. 

MECHANICSBURG,  OHIO.— The  Mechanicsburg  Telephone  Company  has 
increased  its  capital  stock  from  $25,000  to  $35,000. 

CHATTANOOG.A,  TENX. — The  independent  telephone  ordinance  has  passed 
the  city  council  and  the  matter  is  now  with  the  board  of  aldermen. 
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SALT  I.AK1-;  CITY,  UIAH.-Tlic  licll  TclcpluiiK-  C  .,.n|.:iny  will  extend  i 
lines  Irom  Heaver  to  St.  George,  Utah. 

LOf;.\N,  UT.MI.— Mr.  S.  !•".  Kenton  is  trying  to  get  a  franchise  in  this  pla 
for  a   local  telephone  company.      The   I'.ell  interests  are   opposing  the  effort. 


THE  ELECTRIC  RAILWAY. 


ELECTRIC  LIGHT  AND  POWER. 


WTI.r.I.MAN'TIC,  CONX.— The  Williniantic  Gas  &  Electric  Light  Company 
has  practically  completed  its  new  coal  gas  plant,  and  Is  now  making  extensive 
improvements  in  the  electrical  plant.  The  additions  represent  about  $130,000 
of  expenditure. 

VALOOSTA,  GA.— Tlie  city  of  N'aldosta  has  rescinded  its  action  to  establish 
a  municipal  light  plant  and  has  accepted  a  bid  of  $75  per  light  per  year  from 
the  \'aldosta  Light  and  Manufacturing  Company.  The  contract  is  for  five  years. 

BEDFORD,  lA.— The  electric  lighting  business  at  Bedford,  conducted 
under  the  name  of  the  Bedford  Electric  Light  &  Power  Company,  C.  Wilbur 
Wiley,  proprietor,  has  been  sold  and  will  henceforth  be  conducted  by  the  Bed- 
ford Light,  Heat  &  Power  Company,  which  is  a  stock  company  with  $20,000 
capital. 

EAST  ST.  LOUIS,  ILL.— The  Citizens'  Electric  Light  and  Power  Company, 
of  East     St.   Louis,  has  increased  its  capital  stock   from  $25,000  to  $250,000. 

INDIANAPOLIS,  IND. — Returns  are  beginning  to  come  in  from  towns 
which  invested  in  municipal  plants  built  to  be  traded  off.  A  number  of 
Indiana  towns  have  received  hard  bumps.  The  bonds  are  held  by  investors 
and  the  plants  need  new  engines  and  dynamos  before  illumination  can  be  re- 
newed. On  top  of  all  this  many  of  these  towns  have  an  empty  treasury.  There 
is  a  fear  that  many  Indiana  towns  will  have  siniiliar  trouble  with  these  cheap- 
ly constructed  plants. 

LEBANON,  KV. — The  new  city  lighting  plant  at  Lebanon  has  been  put  in 
operation. 

DELTA,  MISS.— The  Delta  Electric  Light  &  Power  Company  has  increased 
its  capital   stock   from   $50,000    to   $100,000. 

GRAND  RAPIDS,  MICH.— The  Thornapple  Electric  Company  has  elected 
the  following  officers:  S.  D.  Kopf,  president  and  manager;  Howard  A.  Thorn- 
ton, vice-president;  Wesley  W.  Hyde,  Secretary  and  treasurer.  These  officers 
constitute  the  board  of  trustees. 

CADILLAC,  MICH. — The  Cummer  Electric  Light  Company  is  installing  a 
large  generator  in  its  plant  and  will  furnish  electricity  for  power.  Six  large 
manufacturing    institutions    are   installing   motors    to   run    their    plants. 

SPRINGFIELD,  MASS. — Additional  equipment  for  the  municipal  electric 
light  plant  is  being  advertised  for.  The  equipment  will  include  two  350-kw 
generators,  two  or  three-phase;  400  enclosed  arc  lamps  and  150  alternating 
current  arcs. 

DULUTH,  MINN. — The  Great  Northern  Power  Company,  of  Duluth,  has 
been  incorporated  with  a  capital  of  $100,000.  The  company  proposes  to  develop 
hydraulic  power.  The  incorporators  are  F.  A.  Cokefair,  E.  C.  Bacot,  C.  C. 
Kritzer,   E.   P.   Duffies   and   Wm.   Plarrison. 

MOUNTAIN  GROVE,  MO. — A  proposition  to  grant  an  electric  light  fran- 
chise to  the  Ozark  Cold  Storage  Company,  which  proposes  to  light  the  city  of 
Mountain  Grove  with  electric  lights,  will  be  voted  on  here. 

NEW  YORK,  N.  Y.— The  Lehigh  Light  &  Power  Company,  with  a  capital 
stock  of  $200,000,  has  been  incorporated  under  the  laws  of  New  Jersey.  The 
company  will  engage  in  the  manufacture  of  electricity  for  light,  heat,  etc.  The 
incorporators  are  William  F.  Eidell,  Joseph  F.  Cotter  and  John  A.  McPcak, 
Camden,  N.  J. 

BINGIIAMTON,  N.  Y.— The  stockholders  of  the  Binghamton  Light,  Heat  & 
Power  Company  have  elected  the  following-named  directors;  George  W.  Dunn, 
Thomas  L.  Waters,  F.  W.  Jenkins,  C.  F.  Hotchkiss,  George  F.  O'Neil,  Chauncey 
Eldridge,  George  F.  Johnson,  T.  M.  R.  Meikleham  and  W.  B.  Dinsmore,  Jr. 
The  board  of  directors  elected  the  following  officers:  President,  George  W. 
Dunn;  vice-president,  Thomas  L.  Waters;  treasurer,  W.  B.  Dinsmore,  Jr.; 
secretary  and  attorney,  F.  W.  Jenkins.  The  company  is  pushing  the  work  at  the 
station  as  fast  as  possible.  It  will  be  some  time  yet  before  the  machinery 
is  installed,  but  wheti  it  is  finished  it  will  be  one  of  the  nwst  complete  plants  in 
the  country. 

COLUMBUS,  OHIO. — The  Council  Conunittee  on  Finance  has  approved  the 
ordinance  authorizing  an  issue  of  $122,000  bonds  with  which  to  erect  and 
maintain  a  municipal  electric  lighting  plant.  The  ordinance  will  undoubtedly 
pass  and  bids  for  the  construction  of  the  plant  will  be  called  for  as  soon  as 
possible  thereafter. 

YORK,  PA. — The  Anibridge  Light,  Heat  &  Power  Company,  of  Ambridge, 
Beaver   County,  has  been   incorporated   with   a  capital   of  $1,000. 

YORK,  PA. — The  Merchants'  Electric  Light,  Heat  and  Power  Company 
has  elected  the  following  named  directors:  Charles  H.  Bear,  George  C.  Camp- 
bell, Harry  Washers,  W.  L.  Bear.  Albert  Faulk,  Thomas  B.  Loucks,  J.  A. 
Walker.  The  board  organized  by  electing  Charles  II.  Bear,  president;  George 
C.  Campbell,  vice-president;  Thomas  B.  Loucks,  secretary;  Harry  Washers, 
treasurer;   Harry   Reichard,   superintendent. 

LEWISBURG,  TENN.— The  town  of  Lewisburg  has  contracted  with  the 
Braid  Electric  Light  Company  for  $5,000  electric  light  plant.  Lighting  bonds 
were   issued. 

SPRINGVILLE,  UTAH. — The  city  authorities  are  considering  a  proposi- 
tion to  bond  the  city  for  an  electric  light  plant. 

SALT  LAKE  CITY,  UTAH.— The  Kennebec  Mining  Company,  of  this  city, 
will  install  an  electric  power   plant  this  spring.     Mr.  W.  J.   Craige  is  manager. 

ATLANTIC  CITY,  WYC— The  Dexter  Mining  &  Development  Company  at 
this   place   is  arranging  to   put   in   an    electric   light   and    power   plant. 


DOVER,  l)i;i..  — The  Keystone  Electric  Railway  Company,  of  Wilmington, 
Ila^  been  incorporated  with  a  capital  stock  of  $10,000. 

NEW  CASTLE,  IND. — Estimates  are  being  made  for  the  construction  of 
the  Muncie-Newcastlc  electric  railway.  Coulter  Bros.,  of  Chicago,  will  finance 
and    build    the    road. 

NEW  CASTLE,  IND. — A  second  election  is  to  be  held  in  Harrison  Town- 
ship to  vote  on  a  subsidy  for  the  New  CastlcPendleton  line.  The  amount 
asked  has  been  reduced  from  $16,500  to  $10,000.  In  the  previous  election  the 
subsidy   was  defeated   by  a   small   margin. 

LAPORTE,  IND. — A  company  is  being  organized  to  be  known  as  the 
Logansport  &  Laporte  Electric  Railway  Company,  to  construct  a  line  from  this 
city  to  Logansport  by  way  of  Winona,  Twenty  Knox,  Logansport  and  Laporte. 

KOKOMO,  IND. — A  company  has  been  organized  here  to  construct  an 
electric  railway  to  connect  the  cities  of  Kokomo,  Marion  and  Wabash.  Ap- 
plications for  franchises  have  been  filed  with  the  commissioners  of  the  three 
counties.  The  promoters  are  G.  W.  Dukes,  O.  V.  Darby,  and  T.  C. 
McReynolds. 

MARION,  IND.-  The  Union  Traction  Company  has  bought  ground  in  this 
city  and  will  begin  at  once  the  erection  of  a  modern  freight  depot.  The 
County  Commissioners  have  granted  a  franchise  to  the  Bundy-Clark  Electric 
Company,  of  this  city,  to  build  an  electric  line  through  the  county  from  this 
city  to   Kokomo. 

PLAINFIELD,  IND.— The  owners  of  the  Indianapolis  and  Plainfield  Trac- 
tion line  are  asking  the  tax-payers  of  Center  Township,  Hendricks  County 
to  vote  a  two  per  cent,  subsidy  for  an  extenison  of  the  line  from  Plainfield 
to  Danville.  The  subsidy  would  amount  to  $48,000.  The  company  is  already 
i-nder  $5,000  bond  to  have  the  line  completed  by  December,  1903,  and  this,  it 
is  thought,  will  encourage  opposition  to   the  subsidy. 

LOUISVILLE,  KY. — The  Louisville  &  Interurban  Railway  Company,  with  a 
capital  of  $500,000,  has  been  organized  to  build  interurban  railways.  The  Louis. 
ville    Railway   is  the    owner. 

NEW  ORLEANS,  LA. — The  New  Orleans  Railway  Company  has  filed  a 
mortgage  in  favor  of  the  New  York  Security  and  Trust  Company  pledging  the 
properties  of  the  various  street  railways  to  secure  a  $40,000,000  gold  4}4  per 
cent,  bond  issue.  The  trust  company  will  issue  bonds  to  the  extent  01 
$7,154,000  whenever  they  are  needed  for  improvements. 

LANSING,  MICH. — Right  of  way  has  been  secured  for  the  electric  railway 
to  be  built   from   Lansing  to  Pine  Lake  by  the  Hawks-Angus  syndicate. 

OTSEGO,  MICH.— The  Chicago  &  Grand  Rapids  Railway  Company  has 
secured  a  franchise  through  Otsego.     W.  H.  Patterson  is  president. 

NORTON,  MASS.— The  Norton  &  Taunton  Street  Railway  Company  w^ill,  as 
soon  as  the  w-eather  will  permit,  begin  building  a  line  through  East  Norton  to 
connect  with  the  Mansfield  &  Easton  line,  now  operated  by  this  company. 

BOSTON,  MASS.^It  is  stated  that  a  plan  is  on  foot  to  connect  Boston  and 
New  York  by  trolley.  The  route  will  be  completed,  it  is  thought,  in  about  three 
years.  A  high-speed  line  is  contemplated,  and  the  ride  from  Boston  to  New 
^'ork  will  take  ten  hours.  Dining  and  sleeping  cars  will  be  introduced. 
Fares  will  be  reduced  less  than  one-half  of  steam  rate.  The  project  is  but  the 
first  step  in  the  ambitious  interurban  trolley  system  down  the  coast  to  Washing- 
ton. Rights  of  way  have  been  secured  for  the  lines  from  Worcester  to  Hart- 
ford and  Providence,  and  charters  will  be  sought  from  the  Connecticut  and 
Rhode  Island  legislatures  this  winter. 

DURHAM,  N.  C. — The  Durham  Traction  Company  has  given  notice  of  ap- 
plication to  be  made  for  a  charter  to  build  an  electric  railway  to  Chapel  Hill, 
15  miles  distant. 

.-\LBANY,  N.  Y. — The  Fonda,  Johnstown  &  Gloversville  Railroad  Compar.y 
has  received  the  approval  of  the  State  Board  of  Railroad  Commissioners  for  a 
proposed  issue  of  $7,000,000  first  mortgage  and  an  increase  in  its  capital  stock 
from   $1,950,000   to   $2,500,000. 

ALBANY,  N.  Y.— The  Bush  Terminal  Railroad  Company  of  Brooklyn  has 
been  incorporated,  with  a  capital  of  $15,000,  to  construct  and  operate  a  street 
surface  railway  a  distance  of  i  "4  miles  in  Brooklyn.  The  directors  are  Irving  T. 
Bush,  Frederick  B.  Studwell,  Herbert  Boughton,  Henry  Greene,  Thomas  C. 
Horton,  Arthur  Carter,  A.  Brodie,  R.  Gould  Simonds  and  Joseph  Nash,  of  i\ew 
York  City. 

LEECHBURG,  PA.— The  Pittsburg  &  Allegheny  Valley  Railroad  Company 
has  closed  the  purchase  of  four  big  electric  light  plants  of  this  district  and 
the  franchise  of  the  Leechburg  &  Apollo  Street  Railway  Company.  The  plants 
of  the  Parnassus  Electric  Light  &  Power  Company,  the  Leechburg  Electric 
Light  &  Power  Company,  the  New  Kensington  Electric  Light  &  Heat  Company, 
and  the  Apollo  Light.  Heat  &  Power  Company  have  been  purchased.  The 
street  railway  will  be  built  from  Apollo  to  Vandergrift,  to  Leechburg,  to  Brae- 
burn,  to  Arnold,  New  Kensington  and  Parnassus,  a  distance  of  20  miles,  and 
will  connect  with  the  Pittsburg  Railways  Company.  The  company  has  a  capital 
of  $1,500,000  and  is  organized  by  John  Q.  Cochrane,  Pittsburg,  president;  Dr. 
J.  D.  Orr,  Leechburg,  vice-president;  J.  J.  Burke,  Pittsburg,  secretary.  Leech- 
burg and  Vandergrift  bankers,  with  Hon.  T.  J.  Ford  and  W.  T.  Marshall  and 
J.  R.   Cavanaugh,  of  Pittsburg,  make  up  the   directory. 

ROANOKE,  VA. — The  Roanoke  Railroad  &  Electric  Company,  capitalized  af 
$690,000,  has  been  sold  to  Philadelphia  capitalists.  Twenty  miles  of  track  are 
included  in  the  purchase.  The  new  officers  are:  President,  A.  R.  Apperson, 
Lynchburg,  Va. ;  vice-president,  Charles  R.  Miller.  Philadelphia;  secretary- 
treasurer,  F.  H.  Shelton,  Philadelphia;  general  manager,  J.  W.  Hancock, 
Roanoke,  Va. 

CLARKESBURG,  W.  \".-\.— H.  B.  McKinlcy  has  organized  a  company  to  build 
an  electric  railway  from  Salem  to  Adamsville.  The  capital  stock  will  be 
$300,000. 
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l'(i|<°rr..\NI>,  MK.  riir  NVw  Knglaml  MirrI  I'ar  Traii>|>uiliiliun  toinpniiy  hat 
lirrn  ornnniiril  nl  I'orllBiul,  10  rutiy  uii  u  uriirrul  tri>n»|)ortallori  btitiiicH.  The 
capilnl  mock  U  $100,000.  'I'hr  |>ri>iiiotrr>  «rc  Jntin  I-'.  Warrrn,  Lyman  ('.  Fow- 
Irr,  'rhuinii«  M.  Fulry,  all  <■(  rortlaiul.  I.yinaii  K.  l-'uwlcr  U  |>rr*l<lrnl  and 
John   I'!.   Wurrrn  in  trrainrrr. 

KASr  OKANtili,  N.  J.-  The  Manirirlil  &  ICattcrn  Tinctiun  (unipany  Ima 
Imcm  liivtiriHiittlcil  here,  capital  $soo,aoo.  Incurporalora:  Cliiirlra  .Mi-ily,  Jnnira  }. 
Muguirr.  Janiri  \V.  Galbruitli  and  Wllliuni  },   IVnit. 

JKKSKV   (ITY.  N.  J.— Stntc  Smalor   I..  \V.  Wnkrlcr.  iif  llrrKrn   (  .mnly.  lin«  ' 
brrii  appiiinird  Krcrivcr  of  llic  Nr»aik  &   llackriiaack   Uailrnad  (  unipany,  hIiIcIi 
ojirratct    u   Irollry    line    bclwrcn    llir    two   puiiila   nanird.      'Ilir    rfcrivn    wn»   ap- 
pointed on   llie  petition  of   bondliulden  becaUH:    the  company    ha»   faileil  to   pay 
interest  due. 

NKW  URI'NSWICK.  N.  J.-  The  Kli»abcthport.  Amboy  iii  I.onii  Ilranch  Kail- 
way  (.'unipany  ha*  been  iiic«r|K>ratcd  hrrr,  with  $500,000  capital  itttK'k.  It  pro- 
pour*  10  build  a  trolley  line  cunnrctinK  ihr  ihrcr  tnwnii.  The  incorporators  are: 
Kdwiii  I'lirnian,  of  Sayville;  \V.  Parker  Kiinyon,  of  IVrth  Amboy,  and  .Andrew 
Klrk|>Hlrick,  of  Newark. 

SI'UINC.riKI.I),  OHIO.— The  Springfield  Railway  Company  is  installing  in 
its  power  house  a  4So-hp  engine  and  a  .lookw  generator,  which  about  doubles 
the  capacity  of  the  plant. 

COl.U.MBUS.  OHIO.— The  contract  for  building  the  extension  of  the  Co- 
lunibu.i.  Buckovc  Lake  &  Newark  Traction  Company's  line  from  Newark  to 
Zancsvillr,  has  been  placed  with  A.  E.  Appleyard,  of  Boston. 

MONITKLIKH.  OllIO:— K.  K.  Seagravc,  of  tlu-  Toledo  8:  Western  Railway, 
is  securing  right  of  way  for  an  extension  from  the  present  terminus  at  Fayette, 
to  West  L'niun,  Montpclicr,  Edgerton,  Butler  and  on  into  Indiana. 

COLUMBUS,  OHIO.— The  Kenton  &  Southern  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $600,000.  The  incorporators  are  Richard 
Kmory,  Kmnielt  Thompkins,  Krank  W.  Merrick,  E.  E.  Bartman  and  J.  A. 
Cioduwn.  The  company  proposes  to  build  from  Kenton  to  Bcllcfontainc  and 
tlic  road  will  be  an  extension  of  the  Urbana,  Bcllcfontainc  &  Northern  Rail- 
way.    Eventually  the  system  is  to  reach  Toledo. 

Cl.KNELANI).  t)lll().  The  directors  of  the  Lake  Shore  Electric  Railway  nut 
with  the  representatives  of  the  .Xincrican  Trust  Bankers'  Syndicate,  which  had 
contracted  to  buy  part  of  the  new  5  per  cent,  bonds  to  be  issued,  and  the 
plan  submitted  by  the  bankers  was  formally  approved.  A  meeting  of  stock- 
holders has  been  called  for  I'Vbruary  u  to  approve  the  financing  plan. 

CINCINNATI,  OHIO.  The  Mi.ami  &  Erie  Terminal  Railway  Company  has 
lieen  incin'poratcd  with  a  nominal  capital  of  $10,000.  T.  N.  Eordyco,  one  of  the 
prime  movers  of  the  canal  project,  is  one  of  the  incorporators.  The  ostensible 
purpose  is  to  afford  a  means  of  hauling  freight  from  the  Ohio  River  to  the  ter- 
minus of  the  canal,  a  distance  of  .about  a  mile.  Coal  and  freight  will  be  trans- 
ferred to  barges  on  the  canal  and  hauled  up  the  valley  by  means  of  electric 
towing  motors. 

COLUMBUS,  OHIO.  -.\t  the  recent  annual  nu-eting  of  tlie  Columbus  Rail- 
way Company  the  stockholders  authorized  a  number  of  important  improvements 
to  the  properly.  The  power  facilities  will  be  largely  increased,  a  new  barn 
will  be  built,  extensions  to  several  of  the  lines  will  be  built  and  the  system 
will  be  brought  up  to  the  highest  standard  of  efHcicncy.  To  secure  funds  for  this 
work  the  directors  were  authorized  to  issue  5,000  shares  of  preferred  stock 
now   held  in  the  treasury,  and  the  proceeds  will  be  used  for  the  improvements. 

BOWLING  GREEN,  OHIO.— The  Lake  Erie,  Bowling  Green  &  Napoleon 
Railway  Company  has  increased  its  capital  stock  from  $500,000  to  $1,000,000. 
Officers  were  elected  as  follows  at  the  recent  meeting:  W.  M.  Tuller,  president; 
1".  W.  Rogers,  vice-president;  E.  M.  McKnight,  general  manager.  The  above 
with  R.  A.  Beatty,  M.  L.  Case.  A.  Forney,  B.  F.  James,  Morris  Reese,  L. 
Black,  C.  R.  Painter,  J.  H.  Whitehead  and  D.  B.  Whipple  are  directors.  The 
company  has  decided  to  commence  work  at  once  on  an  extension  from  Pem- 
bervillc   to    Port    Clinton    and    from    Bowling    Green    to    Defiance. 

STEUBENVILLE,  OHIO.— The  power  plant  of  the  Steubenvillc  Traction 
&  Light  Company  was  destroyed  by  fire  recently.  The  roof  fell  in  and  all 
of  the  equipment  was  badly  damaged.  T6e  loss  to  machinery  and  building  is 
estimated  at  $65,000.  The  company  supplied  lights  as  well  as  electric  railway 
service  and  both  utilities  were  tied  up  for  a  time.  Arrangements  were  made 
with  the  Steubenvillc,  Mingo  &  Ohio  Valley  Traction  Company  for  power 
-sufficient   to  operate  the   city  cars. 

COLUMBUS.  OHIO.— The  Bellaire,  Zanesvillc  &  Cincinnati  Railroad,  a  nar- 
row gauge  steam  road  operating  from  Zanesville  to"  Bellaire,  has  passed  into 
the  hands  of  the  Appleyard  syndicate.  The  name  of  the  road  has  been  changed 
to  the  Ohio  River  &  Western.  New  officers  were  elected  as  follows:  A.  E. 
Appleyard,  Boston,  president;  Richard  Emory,  Columbus,  vice-president  and 
general  manager,  W.  R.  Pomercnc,  Coshocton,  secretary,  W.  R.  Mitchell, 
Boston,  treasurer.  The  above  with  C.  A.  Alderman,  Springfield,  W.  V.  Baker, 
Columbus,  H.  E.  Montgomery,  Boston,  F.  S.  Hambleton,  Baltimore,  ^V.  C. 
Jlooney,  Woodsfield.  and  Frank  Brandon,  Lebanon,  are  directors  Receiver 
J.  K.  Geddes  will  remain  in  charge  of  the  property  for  the  present  and  will 
be  retained  in  some  official  capacity.  The  headquarters  will  be  removed  from 
Woodsfield  to  Zanesville.  The  road  will  he  changed  to  standard  gauge  and  will 
be  operated  by  electric  power,  probably  with  the  third  rail  system.  The 
capital  stock   of   the  company  was  increased   from   $1,300,000  to  $2,700,000. 

CHATTANOOG.A,  TEXN. — Franchises  have  been  introduced  in  the  city 
council  for  right  of  way  for  the  proposed  Cleveland  and  Ducktown  Electric 
Railway,  projected  by  S.  W.  Divine  and  others.  The  company  proposes  to 
get  its  power  from  a  waterfall  on  Coosa  River. 

MONTPELIER,  VT. — The  strike  which  has  hampered  the  Montpelier  and 
Barre  Traction  Company  since  the  new  year  came  in  has  been  settled.  The  em- 
ployes who  have  been  with  the  company  longer  than  six  months  arc  to  receive 
16  cents  per  hour  and  the  new  men  $10.50  per  week,  the  working  day  to  be  ten 
tours. 
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IIKA/.Il.,  IMi  <  apiMllM'.  1.1  lhi»  elty  an. I  ol  pMlaiid  an-  tif-KollallliK  with 
a  (  liicauo  aiiloiniibili'  innnufucliircr  fur  ihr  puicImM-  of  a  twrlvr-paanrn^rr 
nuiiorcar  ami  an  rxprraa  iiiolur  car  to  put  in  orrvjcc  lirtwern  thia  city  and 
Poland,  fourteen  mllra.  The  Trrrr  Uaulr  Electric  Company  promiard  to 
build  an  rlrclric  railway  lirlwrcn  the  two  citira  but  it  haa  failed  to  inalriiali/r, 
liriuT   liii'    iiKivi-iiii-iii    1,1  rati.bliab   an   nulnmubilc    line. 


NEW    INDUSTRIAL    COMPANIES. 

HIE  CHKAC.O  BATTERY  COMPANY  haa  liccn  incorporated  at  Chicago, 
III.,  with  a  capital  alock  of  $50,000,  by  W.  K.  (iibba.  Win.  Buckley  and  T.  J. 
llehen. 

IlIE  (  AI.IKllN  FALLS  INVKST.MKNT  COMPANY  ha>  been  fonncd  at 
.\nderson  S.  C.,  by  W.  I".  Cox  and  uthera  to  develop  Calhoun  Folia.  The 
e:ipital    is   $30,000. 

THE  MECHANICAL  ELECTRIC  COMPANY.  New  York,  haa  been  incorpo- 
rated with  a  capital  ^tock  of  $10,000.  The  directors  are:  hranciii  I^wis,  P.  M. 
Randall   and  G.ietano  Damato,  of  New  York. 

Tin;  PERFECT  TELEPHONE  DISINFECTOR  COMPANY  has  been  in 
corporalerl  at  lIufTalo,  N.  Y.,  with  a  capital  of  $4,000.  The  directors  are:  II.  D. 
Taicm,  Lillie  II.  Tatem,  of  Buffalo,  and  Wm.  Brennan,  of  Sloan. 

THE  MULTIPLE  SPEED  AND  TRACTION  CO.MPANY  h.as  been  formed 
in  New  York  City  to  operate  a  moving  sidewalk  in  a  subway  from  Hanover 
Sciuarc  to  the   Brooklyn   terminus  of  the  new   Williamsburg  bridge. 

THE  HOLLAND  PALACE  CAR  COMPANY,  of  Indianapolis,  Ind.,  has  in- 
corporated with  a  cai)ital  stock  of  $1,000,000.  The  company  will  establish  a 
plant  in  Indianapolis  and  manufacture  cars  for  steam  and  electric  railways. 
Ihe  incorporators  are:  11.  F.  Holland,  W.  R.  Myer,  I.  W.  Selvage  and  A. 
1..    Wheeler. 


LEGAL. 


FRANCHISE  T.W.— The  New  York  State  franchise  tax  has  been  found 
unconstitutional  by  the  Court  of  .Apieals.  This  relieves  lighting,  trolley,  tele- 
graph and  telephone  companies  from  a  heavy  burden — on  top  of  all  their 
other  taxis. 

THE  NAME  OF  EDISON.  In  Ihe  federal  district  court  at  Wilmington 
Thomas  A.  Edison  has  filed  a  bill  in  equity  against  the  Thomas  A.  Edison, 
Jr..  Chemical  Co..  of  14  .Stone  Street,  New  York.  The  hill  prays  for  injunc- 
tion to  restrain  the  defendants  from  using  the  name  Edison  in  connection 
with  part  of  the  corporate  title,  and  the  word  "Wizard"  used  in  the  manufac- 
ture of  ink  tablets  sold  by  the  defendant  company. 

LAMP  SOCKET  LITIG.ATION.— .\  decision  has  just  been  handed  down 
by  Judge  Ray  in  the  suit  brought  by  the  General  Electric  Company,  against 
J.  B.  \\'ise,  of  Watcrtown,  N.  Y.,  on  the  Tournier  patent.  No.  559,232,  April 
j8th,  1896,  for  an  incandescent  lamp  socket,  declaring  that  the  patent  is  valid  and 
infringed  by  the  defendant's  device  which  is  an  Edison-type  lamp  socket. 
An  order  for  an  injunction  has  been  issued  restraining  the  defendant  from 
manufacturing   any    more   such    sockets. 

RIGHTS  OF  STOCKHOLDERS.— On  Feb.  ;:  in  .Vtlanta  a  case  will  be  heard 
to  determine  the  rights  of  stockholders  in  a  bill  of  intervention  ancillary  to 
an  original  petition  in  the  case  of  the  City  Trust  and  Safe  Deposit  Company, 
of  Philadelphia,  vs.  the  .\tlanta  Standard  Telephone  Company.  A  decree  of 
foreclosure  was  granted  some  weeks  ago  ordering  the  property  of  the  Stan- 
dard Telephone  Company  sold  at  an  upset  price  of  $200,000,  subject  to  the 
rights   of  the   stockholders.      The   present  hearing  is  to  determine   these   rights. 


PERSONAL. 


MR.  CH.ARLES  T.  YERKES  has  sailed  for  England  again  in  connection 
with   work   on    his  London   transportation    enterprises. 

MR.  JOHN  LEO  LIVERS,  electrical  engineer  of  Martinsburg,  W.  Va., 
was  married  on  January  20,  in  that  city,  to  Miss  Olive  Mae,  daughter  of  Mr. 
and   Mrs.    W.    W.    Logan. 

MR.  F.  D.  L.\WRENCE,  president  of  the  Standard  Electrical  Manufacturing 
Company,  of  Cincinnati,  O.,  visited  New  York  this  week.  He  reports  business 
in    very    satisfactory   condition. 

MR.  WILFRID  BLAYDES,  private  secretary  to  Mr.  Marconi,  has  been 
slightly  indisposed  since  his  arrival  in  New  Y'ork  City  from  Cape  Cod,  but  re- 
covered sufficiently  during  the  week  to  sail  for  Italy. 

MR.  LEROY  W.  STANTON,  consulting  telephone  engineer,  of  Cleveland, 
O.,  has  been  with  the  representatives  of  three  or  four  telephone  companies  in 
Chicago  during  the  present  week,  selecting  telephone  apparatus  for  their  ex- 
changes. 

MR.  ANDREW  CARNEGIE. — Dispatches  from  Edinburgh  announce  that 
in  furtherance  of  his  educational  scheme  for  Scotland  Andrew  Carnegie  has 
decided  to  endow  a  trust  for  scientific  research.  The  sum  of  $5,000,000  will 
be  expended  on  the  scheme. 

MR.  CARL  L.  DE  MURALT  has  arrived  at  New  York  on  another  visit  of 
several  months  to  the  United  States.  On  a  previous  visit  Mr.  de  Muralt  read 
an  interesting  paper  before  the  American  Institute  of  Electrical  Engineers  on 
the  polyphase  railways  of  Europe.  , 


January  31,  1503. 


ELECTRICAL    WORLD     and     ENGL\EER. 


2ig 


I 


MK.  W.  A.  VAII,,  special  roprisentativc  of  the  American  licll  Telephone 
Company,  with  headquarters  in  Indianapolis,  Ind.,  and  well  known  in  the  East, 
has  been  made  general  manager  of  the  Northwestern  Telephone  Company,  con- 
trolling Minnesota  and  two  Dakotas'  lines.  Mr.  Vail's  headquarters  will  be 
in   Minneapolis. 

MR.  li.  C.  WASHINGTON,  JR.,  for  many  years  the  efficient  Washington 
correspondent  of  Electricm,  World  .\nd  Engineer  was  in  New  York  last  week 
attending  the  automobile  show.  He  has  made  a  great  success  of  the  kindred 
show  at  the  National  Capital  and  has  found  a  profitable  field  of  new  effort  in 
connection    with   automobilism. 

MR.  JOSEPH  B.  B.\KER,  of  Boston,  who  as  a  consulting  electrical  engineer 
bas  for  some  time  past  given  his  attention  to  telephony  and  particularly  to 
automatic  systems,  visited  New  York  last  week  to  participate  in  the  Institute 
telephone  meeting  and  to  renew  many  old  acquaintanceships.  Mr.  Baker  is 
an    occasional    contributor    to   these    columns. 

MR.  A.  J.  CORRIVEAU,  of  Montreal,  well  known  on  account  of  his  electric 
lighting  and  electric  railway  interests,  has  been  visiting  New  York  City  in  order 
to  attend  the  annual  Automobile  Show.  He  is  now  engaged  also  in  automobile 
work  and  is  desirous  of  having  a  good  show  held  in  Montreal,  with  the  object  of 
stimulating  interest  in  the  subject  generally  in  Canada. 

MR.  LOUIS  J.  MAGEE,  the  well  known  electrical  engineer,  who  has  now 
been  some  thirteen  years  in  Germany  at  the  head  of  the  technical  staff  of  the 
Union  Elektricitats  Gesellschaft,  has  a  most  interesting  article  in  the  February 
It'orld's  ll'orl:,  on  "German  Business  Methods."  It  abounds  in  shrewd  obser- 
vation, kindly  appreciative  comment,  and  instructive  deduction. 

MR.  W.  H.  CUMMINGS,  of  London,  formerly  European  manager  of  the 
American  Vitrified  Conduit  Company,  170  Broadway,  New  York,  and  who  has 
also  acted  as  manager  of  the  British  electrical  engineering  and  contracting  firm 
of  Maguire  &  Baucus,  is  now  on  a  visit  to  the  United  States.  Mr.  Cummings 
represents  various  American  electrical  interests  in  Europe.  lie  is  a  guest  at  the 
Hotel  Imperial,  New  York. 

MR.  SELIM  CHAKER,  of  Cairo.  Egypt,  who  has  been  in  the  United  States 
for  the  past  siN  months,  sailed  for  Europe  last  Saturday.  While  here  he  made 
arrangements  to  represent  various  American  concerns  in  Egypt,  Soudan,  Syria 
and  Palestine,  and  shortly  after  his  arrival  in  Egypt  he  expects  to  send  over 
some  substantial  contracts  for  electrical  goods.  Mr.  Chaker,  according  to 
present  arrangements,  will  return  here   December  ne.xt. 

SIR  HIRAM  jrAXIM,  the  American  inventor,  so  long  domiciled  in 
England,  has  postponed  his  visit  to  St.  Louis  and  the  Louisiana  Purchase 
Exposition  Commission  until  next  summer.  He  has  written  to  the  Com- 
mission, expressing  his  interest  in  the  proposed  aeronautical  exhibition,  and 
offering  to  send  to  it  his  light  steam  engine  constructed  for  aeronautical  pur- 
poses, which,  he  says,  however,  has  been  supplanted  by  the  petroleum  motors. 
He  does  not  think  that  the  flying-machine  problem  has  been  solved,  and  does 
not  know   whether   he  will   himself  attack  the   question   again. 

MR.  F.  T.  F.  LOVEJOY,  the  young  Pittsburg  millionaire,  whose  interest 
in  automobiling  was  the  outgrowth  of  the  purchase  of  over  twenty  expensive 
automobiles  within  four  years  is  constructing  in  Pittsburg  the  finest  auto- 
mobile stable  in  the  country  at  an  expense  of  $175,000.  I,t  will  be  180  feet  by 
75  feet  and  two  stories  in  height,  fitted  with  large  storage  rooms,  a  billiard- 
room,  swimming  bath  and  a  gymnasium  for  the  young  sons  of  the  millionaire. 
A  tunnel  will  lead  from  the  stable  to  the  residence  now  being  constructed.  An 
electric  plant  in  the  stable  will  generate  the  power  for  lighting  the  stable  and 
house.  Mr.  Lovejoy  is  thirty-five  years  of  age,  modest  and  quiet  in  his  man- 
ner, and  in  appearance  hardly  the  man  of  $25,000,000,  which  is  the  estiiiiate 
of  his  wealth — gathered  as  a  member  of  the  Carnegie  Steel  Company. 
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PHOSPHOR-BRONZE.— The  Phosphor-Bronze  &  Smelting  Company,  2200 
Washington  Avenue,  Philadelphia,  I'a.,  has  issued  a  circular  letter  and  revised 
price-list  No.   21   of  its  "Elephant  Brand"  phosphor-bronze. 

RIEDLER  ENGINES.— Catalogue  No.  104  of  the  AUis-Chalmers  Company, 
Chicago,  111.,  which  contains  i8o  pages,  is  devoted  entirely  to  a  partial  list  of 
users  of  Riedler  pumping,  compressing  and  blowing  engines,  manufactured  by 
this  company. 

THE  BURT  MANUFACTURING  COMPANY,  of  Akron,  O.,  reports  that 
the  Pittsburg  Reduction  Company  has  just  placed  an  order  with  it  for  a  90- 
gallon  oil  filter;  also  an  1 8-inch  exhaust  head,  to  be  used  in  its  new  works  at 
East  St.   Louis,  111. 

THE  STANDARD  TOOL  CO.VIPANY,  Cleveland,  Ohio,  has  issued  a  neat 
■calendar  for  1903.  The  figures  are  plain  and  distinct,  and  no  weariness  is  im- 
posed upon  the  eye  in  looking  up  dates.  On  the  back  are  given  several  tables 
useful  to  machinists. 

FUEL  OIL. — The  increasing  use  of  oil  as  fuel  for  steam  generation  gives 
interest  to  the  handsome  pamphlet  issued  recently  by  the  Petroleum  Iron 
Works  Company,  Washington,  Pa.  Much  information  on  this  interesting  subject 
is  published,  together  with  illustrations  of  boilers  equipped  with  oil-burning  ap- 
paratus, and  of  details. 

WATER-TUBE  BOILERS. — Almy  sectional  water-tube  boilers  constitute  the 
subject  of  a  well-illustrated  catalogue  issued  by  the  Almy  Water-Tube  Boiler 
Company,  Providence,  R.  I.  The  merits  of  the  boiler  are  clearly  pointed  out 
and  various  illustrations  show  the  constructional  details  of  this  type  of  steam 
generator,  which  is  adapted  to  all  kinds  of  stationary  work  and  marine  work. 

NOXEM  RECEIVERS. — In  Duluth  a  short  time  ago  a  patron  who  was  using 
a  telephone  received  a  shock  through  the  exposed  metal  parts  of  the  receiver, 
which  resulted  fatally.  The  Electric:  .\ppliance  Company,  Chicago,  claims  that 
its  Noxem  receiver  is  an  absolute  safeguard  against  an  accident  of  this  kind, 
as  it  has  no  exposed  metal  parts.  Its  Noxem  circular  fully  describes  this 
lew  receiver. 


DI.NON'S  GRAPHITE.— "A  Toot  for  Dixon's  Graphite"  is  given  in  a  neatly 
designed  booklet  just  brought  out  by  the  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.  Graphite  as  a  lubricant  is  used  in  many  forms  and  for  many 
purposes,  and  the  advantages  in  each  case  are  duly  "tooted."  The  cover  of  the 
booklet  is  a  light  blue  which  matches  very  well  with  the  bright  red  margins 
of  the  white  pages — the  national  colors. 

RICHARDSON  AUTOMATIC  SCALE.— The  Richardson  Scale  Company, 
Park  Row  Building,  New  York,  has  just  issued  a  neat  catalogue  illustrative  and 
descriptive  of  its  line  of  automatic  weighing  machinery.  It  shows  several  of 
the  different  styles  of  scale  made  by  this  company  and  includes  a  number  of  illus- 
trations made  from  photographs  of  the  scales  in  actual  use.  An  illustrated 
description  of  an  automatic  scale  for  coal  was  printed  in  our  last  issue. 

AVER  CALENDAR.— Messrs.— N.  W.  Ayer  &  Son,  Philadelphia,  Pa.,  have 
gotten  out  a  handsome  calendar  for  1903.  This  firm  marks  each  new  year  by 
getting  up  a  calendar  that  surpasses  all  its  predecessors  for  artistic  merit  and 
beauty.  The  firm  charges  25  cents  each  for  the  calendar,  because  it  cannot 
undertake  to  supply  the  demand  that  would  follow  free  distribution.  A  little 
pamphlet  just  issued  by  the  firm  tells  briefly  about  its  newspaper  advertising  busi- 
ness. 

BOOSTER  SYSTEMS.— The  Gould  Storage  Battery  Company,  25  West  33rd 
Street,  New  York  City,  recently  issued  a  bulletin  devoted  to  the  subject  of 
"Boosters."  Shunt,  constant-current  and  differential  boosters  are  illustrated, 
together  with  views  of  Gould  storage  battery  plants.  The  various  features  of 
Gould  boosters  and  battery  plants  and  their  wide  application  are  pointed  out  in 
the  text.  Everyone  interested  in  storage  battery  applications  will  find  this  bulle- 
tin  interesting. 

TURRET  LATHES.— The  Pratt  &  Whitney  Company,  Hartford,  Conn., 
has  just  issued  an  interesting  pamphlet  on  its  new  model  turret  lathes.  Im- 
provements incorporated  in  these  machines  make  possible  greater  accuracy, 
capacity,  convenience  and  durability  in  the  production  of  work.  Two  sizes  are 
illustrated  and  many  views  of  details  are  shown,  together  with  diagrams.  The 
text  is  printed  in  two  colors,  black  and  red,  the  red  being  used  for  the  subject 
headings  of   the   various   descriptions. 

CRESCENT  SOLDERING  SPIRITS.— The  Crescent  Electric  Company, 
Chicago,  111.,  has  brought  out  a  useful  article  for  electric  wiremen  in  a  form 
which  is  very  convenient.  It  is  called  soldering  spirits,  and  consists  of  a 
solution  of  gums  and  extracts  in  alcohol.  It  is  stated  to  be  especially 
adapted  for  fine  instrument  work,  telephones,  switchboards  and  magnet  coils. 
It  contains  no  metal  or  salts  and  will  not  corrode  the  finest  magnet  wire.  It  is 
useful  as  an  insulation,  as  well  as  a  flux. 

THE  YOST  ELECTRIC  MANUFACTURING  COMPANY,  of  Toledo, 
Ohio,  whose  incorporation  with  a  capital  of  $75,000  was  recently  noted  in  these 
columns,  is  manufacturing  the  "Yost"  key  socket,  which  possesses  several  com- 
mendable features.  The  mechanism  is  entirely  enclosed  in  a  porcelain  casing, 
giving  the  necessary  insulation  by  thickness  of  the  porcelain  between  the  me- 
chanical parts,  and  making  it  as  nearly  dust-proof  as  possible,  besides  being  im 
pervious  to  dampness.  The  company  succeeded  the  Yost- Miller  Company.  Be- 
sides the  key  socket,  it  manufactures  electrical  and  mechanical  appliances  and 
novelties. 

A  RE.MINDER  OF  THE  BOSTON  TEA-PARTY.— The  Pettingell-Andrews 
Company,  in  a  neat  folding  card,  calls  attention  to  the  interesting  fact  that  its 
new  building  stands  on  the  site  of  the  Boston  Tea  Party.  On  the  building  is  a 
bronze  tablet  illustrating  and  commemorating  this  great  historical  event.  An  il- 
lustration of  this  tablet,  together  with  one  of  the  building,  is  given  in  the 
folder.  The  new  building,  according  to  this  source  of  information,  contains 
70,000  square  feet,  and  the  stock  of  electrical  goods  it  contains  is  claimed  to  be 
the  largest  of  any  electrical  supply  house  in  the  United  States.  The  company 
has  a  modern  equipment  and  every  facility  for  the  execution  of  orders  with 
dispatch. 

A  FREIQHT  TRAIN  EVERY  SIX  MINUTES.— The  passenger  travel  on 
the  New  York  Central  has  been  exceedingly  heavy  of  late,  most  through  trains 
being  run  in  sections;  and  a  large  amount  of  extra  power  has  been  required 
to  keep  mail  and  passenger  trains  going.  The  extreme  weather  conditions  re- 
sulted in  some  congestion  of  freight  traffic,  but  within  five  days  the  New 
York  Central  recovered  itself  and  reached  normal  condition  in  freight  opera- 
tion. There  have  been  moved  recently  7,000  cars  per  day  on  the  Western 
Division;  and  in  one  day  recently  out  of  the  Dewitt  yard  the  freight  trains 
averaged  one  every  six  minutes.  There  are  moved  every  day  on  the  New  York 
Central  over  980  passenger  trains,  and  from  22,000  to  25,000  freight  cars,  the 
daily  freight  movement  being  close  to  550  frieght  trains.  When  the  weather 
conditions  are  good,  this  enormous  traffic  is  readily  handled  by  a  perfect  and 
well  organized  system  of  management;  but  during  severe  storms  attended  by 
zero  weather  the  full  energy  of  tlie  thousands  of  officials  and  employees  must 
he  devoted  to  keeping  the  road  open  for  traffic. 

MARIS  CRANES.— Under  the  title  "Cranes,"  Messrs.  Maris  Brothers,  Phil- 
adelphia. Pa.,  have  issued  a  very  handsome  booklet,  which  tells  briefly  what  this 
firm  is  doing  in  the  interest  of  economical  operation  of  manufacturing  plants. 
It  manufactures  hand  and  electric  traveling  cranes,  the  principal  advantage  of 
which  is  the  small  amount  of  bead  room  necessary  for  operation;  another  very 
important  advantage  is  the  ease  and  precision  with  which  they  are  controlled  by 
one  man,  from  the  floor.  The  firm  claims  that  by  installing  one  of  their  cranes 
ahead  of  other  machinery  and  equipment  it  pays  for  itself  before  the  plant 
is  in  operation,  and  is  run  practically  without  expense  after  that  time.  The 
booklet  is  of  unique  design,  the  cover  having  three  folds.  The  cover  is  of 
dark  slate  color,  on  which  the  firm  name,  fancy  designs,  views  of  plants, 
etc.,  are  printed  in  bright  green  and  red  colors,  the  chromatic  combination  being 
a  very  attractive  and  pleasing  one.  The  booklet  contains  illustrations  showing 
actual  installations  of  these  cranes.  Cranes  are  quite  indispensable  to  a  modern 
electrical  plant  and  the  managers  of  such  will  be  interested  in  the  information 
contained  in  this  booklet,  a  coiiy  of  which  the  firm  will  gladly  furnish  to  anyone 
interested. 


KLICCIKICAL     WUKLIJ     anu     ICNOINICl'.K. 


Vi.i..  XI. I,  N...  5 


THE  SUKCil'.KY  Ol'  l.llillT.  Tour  writcr»  In  llic  rcliriiary  McCliirc't 
MatiUint.  iiiuicr  ilir  iimcral  lillc,  "The  Surgery  o(  Liglil."  h«vc  jiiincil  to 
conlrilitilr  n  wrli-imir  diicuulon  of  on  inlrrraliiiii  mibjrrl.  ll  wat  ni  Iomk  ago 
>•  i8ut,  dial  Dr.  .N'rilt  I'inarn.  o(  Coprnhnuvn,  liy  lii>  liglit  licalinriil,  rrfri'tcd 
the  liiwt  ubtultilr  itire  ■■(  ihal  Irrrihir  ilinratr.  Iiiptii.  Yrt.  rvcn  loilay,  little 
h«»  brrii  hrurtl  u(  Ihr  I'tirr  in  (Ilia  cuiiiilry,  iIiiiiikIi  III  rfliriniry  i»  aaiil  ti)  he 
r«tabli»hr>l  ull  over  Ktiri>|ic.  Of  the  fmir  cimtrlhiilora  to  the  McClure  aym- 
putium,   .liu'ob    A.    Kill,    I'iiocn'a    rouiilrynmii,   given   o    niic    iiketch    of    the    dii- 


cuverer— Kinteii  hiinu'lf  i>  u  hii|)ele»  itiviiliili  Clevelaiiil  .Molli-I  InlcirttiiiKly 
and  fully  explain!  the  riire;  Alfred  llariniiworlh  lelli  of  the  progreai  of  the 
cure  in  Knglnncl;  and  Dr.  Cirurgr  ('.  Ilopkint  what  hut  Iwen  done  in  thit 
country.  Dr.  Ilopkint  iiddn  the  nKml  important  item  uf  all— hi*  belief  that, 
in  the  riniien  ruy,  in  roinhinuliiin  with  the  X  ray,  may  be  found  a  cure  for 
cancer  a»  certain  u»  the  Kinirn  ruy  ulnne  liiiii  already  proved  for  Input.  Thi* 
idea  hai  alrenrly  been  |miI  forwnril  nnd  woikrd  on  by  the  well  known  American 
electrothcroprntiiit,    Dr.    W.   J.    Morton. 


fMTl-.l>   .MAIl.?.    rAll.MS    ISM;1.1>  JANUAUV    -o.    ivuj. 
[Conducted  by   Win.   A.   Kosenbaum,  Potent  Attorney,    140  Nnsunu   St.,   N.    Y.l 

718,610.  ELECTRIC  ll.OCK;  W.  J.  Dudl.y,  li.inKor,  Mr.  App.  filed  Aug. 
30,   IQ0.\      DctaiU. 

718,619.  ELECTRIC  UKATINC,  SYSTEM;  E.  E.  Cold,  New  York,  N.  Y. 
App.  filed  Jan.  10,  1900.  Healers  hnviuK  main  nnd  auxiliary  coils  arc 
arranged  along  a  car  in  scries  and  by  means  of  suitable  shunt  circuits 
any  of  the  main  and  auxiliary  coils  can  be  thrown  into  service. 

7i8,6,u.  ELECTRICAL  EL'SE  OR  JUNCTION  liOX;  M.  H.  Johnson, 
Utica,  N.  Y.  App.  filed  May  31,  1902.  A  tablet  carrying  the  distributing 
devices  is  arranged  in  the  box  in  a  manner  to  be  readily  removed  and 
replaced  when    necessary. 

718.637.  SECONDARY  n.\TTERY:  I.  Kitsce,  Philadelphia,  Pa.  App.  filed 
.\pril  .'8,  1900.  A  conducting  grid  having  recesses  in  which  are  placed 
blocks  built  up  of  active  material  and  conducting  supports;  any  block  can 
be   removed  and   replaced  at  will. 

718,660.     THERMAL     ELECTRIC    CUT    OUT;    T.     E.    Scantlin,    LaEaycttc, 


718,678— Trolley. 

Ind.  App.    filed   Sept.    5,   1901.     A   fusible  portion   of  a  circuit   is   arranged 
adjacent  to  an  imperfect  contact  heating  resistance. 

718,678.      TROLLEY;    G.    R.    Tomb,   Lorain,   Ohio.     App.   filed   May   21,    1902. 
The  base  of  the  pole   is  connected   with   a  piston  in   a  cylinder;   air   is  ad- 


^tAT" 


and    moves   the 


N.    Y.      App. 


718,797 — Safety   Fuse. 

mitted   to   the    cylinder   when    the    trolley   jumps   the 
piston  to  lower  the  pole. 
718,686.     TELEPHONE    SYSTEM:      F.    B.    Wood,    New    York 
filed  August  29,  1901.     (See  page  200.) 

718,697.  INDUCTION  MOTOR;  C.  C.  Chesney,  Pittsfield,  Mass.  App.  filed 
July  30,  1902.  Separately  formed  conducting  U-shaped  pieces,  the  ends 
of  which  are  connected  to  a  conducting  ring,  are  fixed  upon  the 
armature  core. 

718.774.  ACCUMULATOR  PLATE;  W.  Kraushaar,  Neumuhl,  Germany. 
App.  filed  June  20,  1902.  The  webs  of  the  grid  are  provided  with  notches 
on  opposite   sides  in  staggered  relation. 

718.775.  QUICK  BREAK  ELECTRICAL  SWITCH;  F.  A.  La  Roche,  New 
Y'ork,  N.  Y.  App.  filed  Dec.  14,  1901.  The  switch  bar,  when  closed, 
holds  a  spring  under  compression;  a  latch  which  locks  the  parts  in  this 
condition,  can  be  released  by  a  slight  blow  allowing  the  spring  to  act 
to  quickly  open  the  circuit. 

718,797.  SAFETY  FUSE;  J.  Sachs,  Hartford,  Conn.  App.  filed  Sept.  30, 
1901.      One   of   the   fuse  terminals   is   movable    and   under  the    tension   of   a 


iiprinK,    Ml   that  denlruction   uf  the    fuse    will    be    indicated  by   the   dinpiace- 

ment   of  the   movable  terminal. 
718,838.     PROCESS   OF   MAKING  TAP-POLE   PLUGS;  A.    Dickey,   Niagara 

Falls,  N.   Y.     App.  filed   December  3,  1901.      (Sec  Current   News  &  .Notes.) 
718,846.     BATTERY   CONNECTION;   W.  W.    Keirstead,  Grand   Rapid.,  Mich. 

App.   filed   May  10,   1902,     Details. 

718,855.     TELEPHONE   SET;      K.    H.    Miller,   Chic-igo,    III.    App.   filed   AukuM 
33,   1901.      (See  p.ige  200.) 

718.891.  METHOD    OF    REDUCING    METALLIC   OXIDS;    E.    G.    Acheson, 
Niagara  Falls,  N.  Y.     App.  filed  December  4,  1900.      (See  page  198.) 

718.892.  ELECTRIC  FURNACE;   E.  G.  Acheson,  Ni.-igara  Falls,   N.   Y.     App. 
filed  December  30,  1900.      (See  page  198.) 

718,896.     ELECTROTHERAPEUTIC  APPARATUS;  W.   H.  Ames,  St.  Louis, 
Mo.     App.    filed  June    14,    1902.     A   blanket   or  sweat  robe    for  man   and 


718,775 — Quick    Break    Electrical    Switch. 

animals   having  a   heating  resistance  threaded   through    it   and  arranged   in 
combination  with  suitable  switching  apparatus  and  resistances. 

718,910.  PROCESS  OF  CONTROLLING  ELECTRIC  MOTORS;  W.  H. 
Chapman,  Portland  Me.  App.  filed  Oct.  22,  1902.  Consists  in  connecting 
each  armature  terminal  with  each  pole  of  the  line  through  suitable  re- 
sistance and  simultaneously  and  equally  increasing  the  resistance  between 
one  of  said  terminals  and  the  positive  pole  of  the  line  and  decreasing  the 
the  resistance  between  said  terminal  and  the  negative  pole  of  the  line  and 
decreasing  the  resistance  between  the  other  terminal  and  the  positive  pole 
and  increasing  the  resistance  between  the  latter  terminal  and  the  negative. 

718,925.  BLOCK  SYSTEM  FOR  RAILWAYS;  H.  J.  Fuller,  Winchester, 
Mass.  App.  filed  Mar.  5,  1901.  The  system  comprises  a  single  track 
railway  divided  into  blocks  by  turn-outs  and  automatic  mechanism  for 
cutting  the  supply  of  current  from  a  car  when  it  reaches  a  turn-out  until 
the  arrival   of  another   car  at  the  turn-out. 

718,927.  RECOVERING  TIN  FROM  TIN-SCRAP;  R.  H.  Gould,  Subiton, 
Eng.     App.  filed  August  27,  1900.      (See  page  198.) 

718,935.  W.\TER-PURIFIER;  J.  Johnson,  Minneapolis,  Minn.  App.  filed 
September    23,    1902.       (See    Current    News  &    Notes.) 
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Fan  Motor  Development. 

We  are  giad  to  learn  that  fan  motor  manufacturers  consider 
the  prospects  excellent  for  their  product  this  year.  There  is 
no  cause  for  surprise  in  a  steady  demand  for  such  an  article,  as  it 
cannot  be  classed  with  fads  or  luxuries.  On  the  contrary,  it  has 
made  its  way  into  general  use  by  its  merits  as  a  purveyor  of 
comfort.  Not  only  does  it  serve  to  mitigate  the  heat  of  summer, 
but  in  a  great  many  instances  it  answers  the  purposes  of  sanita- 
tion and  ventilation,  so  economically  and  efficiently  that  few  other 
appliances  can  compare  with  it.  We  hardly  imagine,  however, 
that  the  early  designers  and  makers  expected  to  see  so  large  a 
market  for  it  spring  up.  The  production  in  1899-1900  was  just 
about  100,000,  and  while  last  year  was  cool  in  this  country  to  an 
abnormal  degree,  we  doubt  whether  the  demand  fell  off  much  on 
that  account,  although 'probably  some  effect  was  felt.  Mean- 
time, a  large  foreign  market  has  grown  up,  and  the  handy  little 
American  fan  motor  can  now  be  seen  in  a  great  many  parts  of 
the  world.  The  field  for  its  utility,  indeed,  in  southern  regions 
toward  and  below  the  equator,  we  suspect  to  be  capable  of  in- 
definite extension,  depending,  of  course,  upon  the  degree  to 
which  electrical  circuits  are  introduced  or  a  day  load  is  carried 
by  those  already  in  existence. 


Technically  considered,  the  fan  motor  has  rapidly  attained  per- 
fection in  various  respects,  and  has  become  a  remarkably  efficient 
appliance  in  a  very  short  time.  While  susceptible  of  further 
refinements,  keeping  pace  with  the  general  advance  of  the  elec- 
trical arts,  it  remains  pretty  much  the  organism  with  which  we 
started;  in  the  same  manner  as  the  telephone  or  the  incandescent 
lamp.  But  even  here  the  ingenious  varieties  for  distributing  the 
breeze  engendered,  or  for  projecting  warm  air — and  the  like — are 
evidences  of  American  ingenuity  in  playing  admirable  variations 
upon  a  well-worn  mechanical  device.  We  do  not  find,  however, 
many  indications  of  important  new  "models"  for  1903.  Perhaps 
that  is  not  a  bad  sign.  When  the  bicycle  fell  from  its  high  estate 
as  an  athletic  craze,  one  portentous  sign  was  that  the  manufactur- 
ers ceased  suddenly  producing  swarms  of  new  models,  and  had 
all  they  could  do  to  dispose  of  old  stock;  and  it  may  be  shrewdly 
suspected  that  in  some  instances  towards  the  end  the  new  model 
was  simply  a  device  with  which  to  maintain  fictitious  prices  in 
face  of  a  dwindling  demand.  This  is  not  the  case  with  the  fan 
motor.  It  ranks  rather  as  a  necessity  than  as  a  luxury,  and  is 
a  worthy  compeer  of  other  electrical  appliances  that  change  little, 
if  at  all,  from  year  to  year,  depending  upon  their  qualities  as  a 
staple  article  in  the  trade.  Radical  mechanical  improvements 
might  come,  though  we  scarcely  look  for  them;  and  in  the  mean- 
while, it  is  cheering  to  note  the  confidence  with  which  the  well 
established  concerns  in  this  branch  are  preparing  to  deliver  any- 
where from  125,000  to  150,000  fans  for  use  this  summer  at  home 
and  abroad. 


The  Economic  Value  of  Testing. 

Prof.  Shepardson's  strong  plea  for  more  extensive  testing,  in  con- 
nection with  central  station  lighting,  will  doubtless  meet  with  gen- 
eral approbation.  The  necessity  for  testing  and  careful  inspection 
increases  with  the  size  of  the  plant  operated.  In  a  small  house  in- 
stallation, operated  say  by  a  gas  engine  of  a  few  horse-power,  and 
supplying  incandescent  lamps  in  the  building,  the  necessities  for 
careful  measurement  or  testing  are  few.    The  whole  expense  of  the 
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system  i^  xniall,  iiiul  tlio  ccononiii-:il  valiii-  of  iiiiiiriivoinciitN  in  tlic 
mode  of  u|icruliuii  is  also  small.  But  as  the  si/c  of  the  |)laiit  in- 
creases,  so  docs  the  cost  of  operation,  and  so  also  dues  ihc  waste 
due  to  any  error  in  operation.  The  economic  value  of  improvement 
is  correspondingly  great.  Finally,  in  the  very  largest  central  station 
systems,  it  pays  to  employ  the  best  intelligence  in  all  departments 
of  operation.  The  intelligent  control  of  the  engineering  department 
can  only  be  carried  on  by  the  possession  of  accurate  knowledge  of 
every  significant  factor  in  the  system.  The  possession  of  such 
knowledge  inuncdiately  indicates  the  direction  in  which  improve- 
ments may  be  secured  or  economies  efTccted.  In  order  to  secure  this 
knowledge,  careful  measurements  and  tests  nuisl  be  conducted  and 
continued  as  a  routine.  The  measuring  instrument  is  the  tool  of 
the  operating  engineer.  Without  measuring  apparatus  and  the  facts 
deduced  therewith,  the  value  of  the  operating  engineer  is  very  greatly 
reduced.  The  observations  and  suggestions  of  the  lineman  or  dy- 
namo tender,  may  be  as  valuable  economically  as  the  best  he  can 
offer  under  such  conditions. 


It  is  in  this  way  that  the  application  of  physics  and  physical 
measurements  react  upon  the  industrial  world.  The  more  highly 
specialized  and  the  more  concentrated  the  activity  of  the  product, 
the  more  precise  must  be  the  knowledge,  and  the  more  keen  the 
intelligence  that  must  be  brought  to  bear  upon  the  process  of  pro- 
duction. The  more  thorough  the  scientific  knowledge  in  that  de- 
partment, and  the  more  complete  the  testing  facilities  of  the  time  in 
that  direction,  the  more  useful  can  technical  intelligence  become  to 
the  needs  of  the  community.  The  saving  of  money  in  any  depart- 
ment of  industrial  service,  consistent  with  the  maintenance  of  quality, 
is  not  only  a  direct  gain  to  the  producer;  but  also  an  indirect  gain 
to  the  whole  conimunitv. 


Motor  Driven  Machine  Tools. 

The  paper  on  this  topic  by  Mr.  Day,  before  the  New  York 
Electrical  Society,  which  we  presented  in  our  columns  recently, 
is  one  of  the  most  suggestive  which  we  have  seen  in  many  a  day. 
Labor  saving  is  the  genius  of  .\merican  manufacturing,  and  the 
skillful  and  economical  use  of  tools  is  the  path  to  industrial 
supremacy.  The  American  idea  is  to  reach  the  desired  stan- 
dard of  work  with  the  minimum  amount  of  human  labor,  and  as 
quickly  as  possible.  The  first  specification  cuts  down  the  labor 
cost,  the  second  tends  to  keep  down  the  fixed  charges.  Foreign 
manufacturers  often  turn  up  the  nose  of  scorn  at  American  ma- 
chine-made products,  but  they  quail  before  the  competition.  Now 
the  fact  is  that  while  the  last  refinements  of  manufacture  require 
skilled  hand  labor  and  infinite  patience,  these  very  refinements 
are  for  ordinary  products  and  purposes  both  needless  and  waste- 
ful. It  is  not  necessary  or  desirable  that  the  frame  of  a  steel 
building  should  be  fitted  to  the  thousandth  of  an  inch,  or  that 
every  watch  should  be  capable  of  a  rate  of  half  a  second  per  day. 
Even  in .  scientific  investigation,  the  mind  quickly  grasps  the 
points  in  method  and  apparatus  which  require  extreme  refine- 
ment, and  those  in  which  lesser  pains  will  not  injuriously  affect 
the  result.  Mr.  Day's  paper  was  directed  at  the  economical 
results  to  be  attained  by  applying  the  same  principles  to  machine 
shop  practice.  He  took  up,  in  the  first  place,  the  effect  of  modern 
air  hardening  tool  steel  on  the  rapidity  and  economy  of  machin- 
ing. Using  this  material  it  becomes  desirable  greatly  to  increase 
the  old  standard  speeds  of  cutting,  and  each  material  and  process 
has  its  own  most  economical  speed,  just  as  in  spinning  machinery 
each  frame  must  have  its  spindles  drawn  up  to  a  certain  speed 
to  get  stable  running  without  endangering  the  thread. 


pulley  devices  for  speed  regulation  arc  cumbersome  and  wa.Uing 
in  delicacy,  so  that  the  workman  will  generally  run  at  an  im- 
proper speed  ralher  than  go  to  the  trouble  of  changing  to  one 
I'uly  a  little  nearer  right,  for  a  short  period  of  operation.  With 
an  electrically  driven  tool  the  speed  control  can  be  made  so  con- 
venient and  sensitive  that  tlic  workman  will  instinctively  regulate 
his  cutting  speed  to  the  needs  of  the  work,  and  so  turn  out  his 
job  more  f|uickly  and  with  better  economy  in  the  use  of  toots. 
As  to  method  of  regulation,  Mr.  Day  inclines  strongly  to  multiple- 
voltage  systems  using  direct  current  as  being  on  the  whole  the 
most  useful  and  convenient.  lie  is  by  no  means  an  extremist  in 
advising  motors  foe  separate  machines,  looking  at  results  rather 
than  the  principles  of  construction.  It  should  be  noted  that 
electric  driving  from  this  standpoint  is  a  very  difTerent  affair  from 
electric  driving  in  textile  mills  and  similar  cases.  Here  the  fun- 
damental idea  is  to  obtain  facile  control  of  the  speeds  of  certain 
machines  irrespective  of  the  general  character  of  the  drive. 
There,  no  special  provisions  for  very  precise  speed  control  are 
used,  the  drive  being  for  the  fundamental  purpose  of  wor'cing 
the  machines  at  a  very  nearly  uniform  high  speed  with  the 
smallest  possible  waste  of  power.  The  one  use  is  a  labor  saving 
scheme,  the  other  a  refinement  of  power  saving,  each  being 
adapted  to  meet  the  peculiar  requirements  of  a  special  branch 
of  manufacture.  Motor  driving  in  factories  and  workshops  is 
not,  therefore,  a  single  problem,  but  a  group  of  problems,  each  re- 
quiring its  own  solution.  .A.n  engineer  in  dealing  with  these  can- 
not follow  freely  his  preconceived  notions,  but  must  get  down  to 
the  details  of  the  particular  manufacture  undertaken,  and  must 
grasp  the  distribution  of  the  manufacturing  expense  before  he 
can  properly  design  the  electric  drive  required.  We  are  glad  to 
note  that  the  paper  has  been  printed  by  the  Society  for  general 
di.'^tribulion. 


From  this  standpoint,  the  great  saving  to  be  efifected  by  motor 
drives  is  in  the  labor  rather  than  in  the  fuel.     All  the  old  cone 


Fatal  Shock  in   Public  Baths. 

A  sad  accident  is  reported  from  Fulham,  London,  in  recent  tech- 
nical journals.  It  appears  that  the  Public  Baths  in  Fulham  are 
lighted  electrically.  The  baths  are  of  glazed  earthenware  of  cubical 
form,  with  wooden  rims.  A  waste-pipe  of  gun  metal  drains  each 
bath.  Consequently  a  man  standing  in  the  bath  would  make  a  good 
ground  connection  at  his  feet,  either  by  treading  directly  on  the  waste- 
pipe  opening,  or,  through  the  water  in  the  bath,  to  the  outlet.  The 
bath  chambers  are  separated  by  enamelled  slate  partitions,  6j/$  feet 
high,  rising  from  a  concrete  floor.  The  upper  edges  of  these  par- 
titions are  supported  and  united  in  flanged  capping  of  galvanized 
iron.  The  electric  lamps  lighting  the  place  were  supported  on  metal 
saddles  straddling  the  partitions.  The  wires  connected  to  the  lamps 
ran  through  iron  tubes  resting  in  certain  places,  on  the  iron  capping. 
The  iron  tubing  holding  the  wires  may  have  been  continuous  as 
far  as  the  switchboard  in  the  bath  house.  It  had  not  been  con- 
nected to  ground.  Owing  either  to  water  or  to  a  direct  contact  with 
one  of  the  lighting  wires,  the  iron  tube  became  "live."  Resting  upon 
the  continuous  cappings  of  the  bath  partitions,  these  also  became 
"live,"  and  were  supported  on  slate  like  a  regular  third-rail  system, 
6J4  feet  in  the  air.  The  electric  supply  was  at  200  volts  pressure  of 
alternating  current.  It  is  not  stated  whether  this  was  derived  from 
a  local  transformer,  or  from  a  secondary  system  of  street  mains.  It 
is  clear,  however,  that  while  one  side  of  the  system  was  connected  in 
some  way  with  the  "third-rail"  running  around  the  tops  of  the 
partitions,  the  other  side  of  the  system  was  somehow  connected 
to  ground.  All  that  a  bather  had  to  do,  therefore,  to  get  a  200- 
volt  shock,  was  to  stand  in  the  bath  and  lay  his  hand  up  on  the 
iron  partition  capping.  With  wet  hands,  and  his  feet  in  water, 
he  would  be  in  a  condition  to  receive  a  relatively  strong  current.  If 
it  had  been  a  direct   current  the  shock  would  probably  have  been 
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severe,  ibut  momentary,  because  the  man's  arm  would  be  muscularly 
thrown  off  the  rail,  or  the  man  would  collapse  into  the  bath.  The 
danger  of  fatality  would  be  reduced  to  that  of  a  momentary  nervous 
shock.  With  an  alternating  current,  however,  a  muscular  paralysis 
is  produced  in  which  the  victim  is  apt  to  be  violently  held  grasping 
the  conductor,  and  the  current  is  kept  on,  with  many  shocks  per 
second,  until  someone  can  disconnect  the  conductor. 


It  happened  so  in  this  case.  The  bath  attendant  heard  a  scream 
from  a  certain  chamber,  and,  opening  the  door  thereof,  found  the 
occupant  standing  in  the  bath  and  clutching  the  top  of  the  partition 
with  both  hands,  unable  to  let  go.  The  scream  caused  other  bathers 
to  lay  hold  of  their  partitions  in  order  to  try  and  look  over.  Several 
reported  having  received  shocks;  and  one  was  found  dead  in  his 
compartment  an  hour  later.  As  soon  as  the  current  was  cut  off  the 
attendant  found  the  original  victim  unconscious  in  the  bath,  and 
efforts  to  resuscitate  him  were  unavailing.  Two  men,  thus,  died 
from  an  alternating-current  shock  at  a  pressure  that  was  testified  to, 
at  the  inquest,  as  having  been  200  volts  or  less. 


It  seems  to  have  been  the  unanimous  opinion  of  those  who  were 
competent  to  judge,  and  examined  into  the  matter,  that  had  the 
iron  tubes  holding  the  wires  been  permanently  grounded  the  acci- 
dent would  not,  and  could  not,  have  occurred.  Of  course  the  dan- 
gerous conditions  were  here  very  special;  and  the  ordinary  dwelling 
house  or  office,  wired  at  200  volts  pressure  for  alternating  currents, 
presents  no  such  likelihood  of  danger.  But  the  fact  that  a  pressure 
of  200  volts  is  declared  to  have  brought  about  the  death  of  two 
men,  of  ages  38  and  23  years  respectively,  shows  the  possible  dangers 
of  the  alternating  current ;  since  it  is  in  the  highest  degree  improb- 
able that  the  men  would  have  been  killed  by  200  volts  of  direct 
current.  It  also  shows  that  although  such  a  danger  in  the  ordinary 
house  is  quite  negligible  with  200  volts  alternating,  the  danger  in 
such  a  house  becomes  appreciable  if  there  is  a  chance  for  an  acci- 
dental cross  between  the  primary  and  secondary  circuits  in  or  near 
a  transformer;  and  it  emphasizes  the  importance  of  permanently 
grounding  secondary  distributing  circuits. 


The  Electric    Furnace  as  a  Means  of  Research. 

Engineers  are  very  familiar  with  the  commercial  applications  of 
the  electric  furnace,  and  have  come  to  appreciate  it  as  a  most  power- 
ful means  of  producing  various  reactions  otherwise  unattainable ;  but 
in  spite  of  all  that  has  been  done  it  has  hardly  yet  taken  its  place  as 
an  instrument  of  pure  research.  Even  the  brilliant  work  of  Moissan 
and  others  in  the  artificial  production  of  gems  squints  at  commerce 
rather  than  mineralogy,  and  the  fact  is  that  this  most  powerful 
engine  of  investigation  is  much  less  used  in  this  function  than  it 
deserves.  The  reasons  for  such  a  state  of  things  are  somewhat 
complicated.  In  the  first  place  for  the  past  quarter  century  inorganic 
chemistry  has  fallen  into  disrepute,  and  the  attention  of  nearly 
every  first-class  chemist  has  been  turned  to  the  wonderfully  futile 
field  of  organic  compounds.  These  are  vastly  more  manageable 
in  the  laboratory,  are  more  amenable  to  comprehensible  theory,  and 
have  yielded  commercial  results  of  truly  immense  importance.  In 
inorganic  chemistry,  on  the  other  hand,  the  list  of  fundamental 
working  reactions  is  a  short  one  and  the  products  tend  either  to 
great  stability  which  is  inconvenient  or  too  extraordinary  insta- 
bility which  is  equally  bad.  Nor  has  there  been  evolved  any  gen- 
eral theory  of  inorganic  compounds  that  can  serve  as  a  guide  to 
research.  Inorganic  chemistry  has,  therefore,  remained  compara- 
tively undeveloped  and  has  largely  fallen  into  the  hands  of  tech- 
nologists able  in  their  respective  linos,  but  not  with  time  or  taste 
for  purely  scientific  study. 


There  is,  too,  a  very  natural  tendency  on  the  part  of  experienced 
chemists  to  shun  the  so-called  "dry"  reactions,  i.  e.,  those  produced 
without  solution  of  the  substances,  as  uncertain  in  their  results 
and  as  giving  more  copious  by-products  than  the  corresponding 
"wet"  reactions.  Nevertheless,  it  is  a  well-known  fact  that 
the  products  of  "wet"  and  "dry"  reactions,  nominally  the 
same  in  effect,  are  often  widely  different  in  fact.  To  men- 
tion a  single  instance,  the  phosphorescent  sulphides  of  calcium 
can  be  easily  made  by  the  latter  process  while  the  former  fails  to 
produce  them.  We  commonly  dodge  the  issue  by  ascribing  the  differ- 
ence to  the  realm  of  physical  chemistry,  but  this  is  only  a  convenient 
way  of  concealing  ignorance.  The  present  interest  in  radio-active 
substances  has  stimulated  investigation  in  inorganic  lines,  but  not 
yet  to  edification.  Now  the  electric  furnace  with  its  tremendous 
temperature  is  capable  of  enormously  increasing  the  possible  range 
of  inorganic  reactions,  and  for  this  purpose  it  should  form  a  part 
of  the  apparatus  of  the  expert  theoretical  chemist  instead  of  being 
as  at  present  mostly  in  the  hands  of  the  technical  chemist.  We 
would  not  in  the  least  depreciate  the  work  of  the  latter,  but  it  is 
directed  at  results  rather  than  at  the  exact  causes  of  results.  Now 
chemistry,  especially  physical  chemistry,  is  at  a  point  where  exten- 
sions of  theory  are  greatly  needed.  The  data  are  fast  accumulating 
for  some  tremendous  generalizations,  and  every  powerful  means 
of  research  at  hand  ought  to  be  worked  to  the  very  utmost  to  furnish 
additional  facts. 


Perhaps  the  very  greatest  problem  of  the  present  in  theoretical 
chemistry  is  the  splitting  up  of  the  so-called  elements.  The  indi- 
visible atom  has  long  been  discredited,  and  the  recent  w^ork  on  elec- 
trons has  dispelled  the  last  remnants  of  its  old-time  sanctity.  Prout 
and  Mendeleef  long  ago  began  the  attack,  but  very  little  has  yet 
been  done  in  actually  breaking  down  the  defenses.  By  splitting  up 
the  elements  we  do  not  mean  the  mere  isolation  of  minute  traces 
of  hitherto  unknown  components  as  in  the  cases  of  argon,  krypton 
and  their  allies,  which  are  akin  to  the  finding  of  theophene  in  ben- 
zene by  Meyer  years  ago ;  but  the  actual  breaking  down  of  an  ele- 
ment as  now  known  into  its  definite  components.  Not  a  few  of  the 
elements  have  been  long  open  to  suspicion.  Zinc,  cadmium  and 
magnesium,  for  instance,  form  a  trio  conspicuously  open  to  attack. 
In  fact,  one  noted  scientist  thought  a  score  of  years  since  that  he 
had  broken  up  cadmium  and  communicated  the  result  to  the  French 
Academy.  Iron  is  another  element  which  is  very  likely  dissociated 
at  very  high  temperatures,  as  it  probably  is  in  the  sun,  and  who 
knows  what  strange  properties  its  components  might  have  if  they 
could  be  isolated?  Perhaps  calcium  is  in  the  most  exposed  position 
of  all  to  successful  attack,  for  it  is  v  ell-nigh  certain  that  when 
vaporized  at  the  temperature  of  the  electric  furnace  it  splits  off  a 
gaseous  component,  or  passes  into  a  new  condition,  comparatively 
simple,  nearly  as  tenuous  as  hydrogen  and  well  known  in  the  solar 
atmosphere.  If  the  elements  could  be  split  up  into  their  primal  com- 
ponents, there  is  at  least  a  chance  that  these  could  be  recombined  i"n 
what  marvelous  ways  no  man  would  now  dare  to  predict.  Problems 
such  as  these  lie  at  the  very  foundation  of  science,  and  are  deserving 
of  the  best  efforts  of  the  best  investigators.  It  is  to  this  colossal 
theoretical  work  that  we  hope  to  see  engines  like  the  electric  furnace 
successfully  applied.  And  it  should  be  remembered  that  no  great 
advance  in  theory  has  ever  failed  of  producing  great  advances  in 
practice,  sooner  or  later.  The  result  of  an  investigation  may  seem 
at  first  remote  and  lacking  in  human  interest,  but  it  is  likely  at  any- 
time to  loom  into  practical  and  commercial  importance.  To  look 
at  the  matter  from  the  most  mean  and  venal  standpoint,  it  pays  to 
w'ork  to  its  limit  every  new  means  of  investigation,  for  no  man  can 
foresee  when  even  scholastic  and  visionary  theories  may  suddenly 
l)c  coined  into  hard  dollars. 
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The  Niagara    Break-down. 


At  10 :  .(5  u\-|uck  oil  the  iiiclit  uf  'riiiirsilay,  January  2(j,  liKlitniiig 
struck  tilt-  bridge  cuiincctiiig  power  house  No.  I  of  the  Niagara 
l-alls  I'owir  Company,  at  Niagara  l-'alls,  N.  Y.,  with  the  Iransformcr 
station,  causing  short  circuits  on  tlic  cables  carried  tliruugh  the 
bridge  and  starting  a  lire,  which,  before  it  was  extinguished,  caused 
the  greatest  ruin  ever  known  in  connection  with  the  Niagara  power 
developnicnt,  and  developed  conditions  that  were  widespread  in  their 
ctlcct.  It  was,  indeed,  a  truly  remarkable  occurrence,  and  while 
its  effects  were  very  extended,  it  is  gratifying  to  record  that  it 
also  aided  in  showing  the  truly  wonderful  recuperative  powers  at 
command  of  the  Niagara  I'alls   Tower  Company. 

The  bridge  where  the  lire  started  extends  over  the  inlet  canal.  It 
is  a  liandsomc  stone  structure  with  three  piers  and  four  arches, 
and  lias  a  slate  roof.  Running  through  it  from  the  generating  sta- 
tion to  the  transformer  station  at  the  lime  of  the  fire  were  all  the 
cables  carrying  current  intended  for  lUiffalo  and  various  tenants 
on  the  company's  lands.  .Approximately  there  was  50,000  hp  pass- 
ing over  52  cables  of  1,000,000  cm  capacity.  These  cables  were 
installed  in  tiers  on  each  side  of  the  bridge  interior  and  supported 
on  arms  or  brackets.  In  each  layer,  so  to  speak,  there  were  several 
cables  side  by  side.  The  great  power  station  was  in  operation  with 
the  usual  load  when  the  lightning  shaft  fell.  The  fire  was  discovered 
immediately,  and  the  company  employees  started  to  fight  it.  All  the 
generators  in  the  big  power  house  were  stopped.  An  alarm  was  at 
once  sent  in  for  the  city  fire  department,  and  this  met  with  quick 
response.  Considering  the  construction  of  the  bridge  interior,  it 
was  surprising  that  the  fire  should  get  such  a  hold,  but  the  insula- 
tion on  the  many  cables  served  as  fuel.  The  flames  extended  into 
the  transformer  station,  and  there  and  on  the  bridge  the  firemen 
fought  them.  A  large  amount  of  water  was  thrown  into  the  trans- 
former station  and  on  the  bridge  before  the  fire  was  conquered. 
Finally,  when  it  was  out,  it  w^as  found  that  all  of  the  cables  on  the 
bridge  had  been  totally  destroyed.  The  transformer  room  was  badly 
damaged  inside  and  on  the  roof,  and  the  interior  and  roof  of  the 
bridge  was  burned. 

The  destruction  of  the  52  cables  cut  ofif  every  customer  of  the 
Niagara  Falls  Power  Company,  who  had  been  receiving  current 
that  passed  over  the  bridge.  This  included  Buffalo  and  its  trolley 
and  lighting  plants,  numerous  industrial  establishments,  grain  ele- 
vators, large  stores,  and,  in  fact,  every  one  of  the  patrons  of  the 
Cataract  Power  &  Conduit  Company,  which  company  is  the  dis- 
tributing agent  for  Niagara  power  in  BufTalo.  It  also  included  the 
Tonawandas  and  the  factories  there  operated  by  Niagara  power. 
Also  the  Lockport  plants  using  the  energy  of  the  Falls.  The  Inter- 
national Railway  and  all  its  lines  in  Buffalo  and  the  suburban  places. 
The  majority  of  the  electro-chemical  plants  in  Niagara  Falls,  on 
the  lands  of  the  Power  Company,  had  their  current  cut  oflf.  While 
the  fire  prevailed  the  big  installations  of  the  tw-o  power  houses  were 
completely  shut  down.  The  Niagara  Falls  trolley  cars  were  without 
power,  as  was  also  the  Buffalo  &  Niagara  Falls  Electric  Light  & 
Power  Company,  which  company  operates  the  lighting  system  at 
the  Falls.  In  the  suburb  of  Echota  all  lights  went  out,  they  being  a 
part  of  the  Niagara  Falls  Power  Company's  installation.  Trolley 
cars  midway  between  the  cities  mentioned -came  to  a  standstill. 

Within  an  hour  after  the  fire  was  out  current  was  again  supplied 
for  the  operation  of  the  trolleys  and  arc  lights  of  Niagara  Falls,  this 
service  being  fed  through  the  rotaries  in  power  house  No.  i,  wITicf* 
were  all  right.  But  everything  that  depended  upon  the  cables  that 
had  passed  through  the  bridge  had  to  await  repairs.  Superintendent 
P.  P.  Barton  and  his  assistants  were  equal  to  the  emergency.  Be- 
fore the  fire  had  finished  its  work  of  destruction,  arrangements  were 
being  made  to  repair  the  damage.  In  spite  of  the  fact  that  it  was 
midnight,  every  available  man  was  summoned  to  the  task  of  recon- 
struction. The  Niagara  Falls  Power  Company  had  a  quantity  of 
cable  on  hand,  and  other  cable  designed  for  the  construction  work 
in  power  house  No.  2  was  available,  as  was  also  a  quantity  of  cable 
the  General  Electric  Company  had  on  the  ground.  Temporary  re- 
pairs were  made  to  the  roof  of  the  bridge  and  to  the  transformer 
station.  The  debris  of  the  fire  was  cleared.  Temporary  cables  were 
run  and  connections  made.  While  the  water  thrown  into  the  trans- 
former station  had  wet  some  of  the  machines  there,  all  were  not 
rendered  useless,  and  it  was  possible  to  connect  some  of  them  up. 
This  made  it  possible  to  give  Buflfalo  a  service  as  soon  as  connec- 


tions were  made.  Every  effort  was  bent  to  get  current  over  thc 
transmission  line  by  Friday  noon.  However,  as  the  current  was 
about  to  be  turned  on  a  short  circuit  occurred  and  this  retarded 
matters  until  4:30  1*.  M.,  at  which  hour  tho  Buffalo  Iransmissiun 
was  resumed  with  10,000  hp.  This  was  sufficient  for  the  lighting 
system  and  for  the  full  operation  of  the  cars  of  the  Inlernatiunal 
Railway  Comjiany.  On  Saturday  Buffalo  was  receiving  its  usual 
amount  of  Niagara  power.  Other  customers  were  taken  on  as 
ra|)idly  as  possible,  and  by  nightfall  Saturday  the  majority  of  patrons 
of  the  Niagara  Falls   I'uwcr  Company  were  receiving  power. 

There  are  comparatively  few  places  that  have  50,000  available 
horse-power,  and  to  shut  off  this  amount  of  energy  from  an  indus- 
trial section  like  that  about  Niagara  Falls  was  to  cause  idleness  in 
many  plants.  The  incident  proved  the  value  of  the  International 
Railway  Company's  storage  battery,  for  this  helped  out  on  the  fcs- 
sened  service  of  Thursday  night.  On  Friday  the  steam  plant  was 
I)ut  in  operation,  but  even  with  these  sources  of  power  sujjply  it  was 
necessary  for  the  company  to  greatly  reduce  the  number  of  cars 
operated  on  its  lines.  It  was  impossible  to  keep  up  the  regular 
trolley  service  between  Buffalo,  Niagara  I'alls  and  Lockport,  but 
when  the  transmission  was  resumed  the  people  more  than  ever 
realized  the  value  of  Niagara  power. 

The  concern  that  received  their  power  supply  from  power  house 
No.  2  were  able  to  run  I'"riday.  All  these  are  on  the  lands  of  llic 
Power  Company. 

In  reviewing  the  extent  of  the  damage  caused  by  the  fire  and 
the  rapid  manner  in  which  connections  were  made  and  power  again 
sent  to  Buffalo,  it  is  evident  that  Buffalo  has  great  cause  to  be 
thankful.  To  a  majority  of  the  electrical  installations  of  the  world, 
the  destruction  of  52  cables  like  those  used  at  Niagara  would  simply 
mean  a  shut  down  for  many  days,  possibly  weeks.  On  the  contrary, 
Buffalo  received  power  in  less  than  24  hours  after  the  Niagara  loss. 
This  was  only  made  possible  because  the  Niagara  Falls  Power 
Company,  realizing  the  importance  of  its  service  and  the  necessity 
of  prompt  work  in  case  of  accident,  always  keeps  a  full  reserve 
supply  of  all  parts  of  its  machinery  and  cables  liable  to  injury  by 
accident.  Without  the  cable  of  the  construction  work  of  power 
station  Nc.  ..:  and  of  the  General  Electric  Company,  all  of  which 
cable  belonged  to  the  Niagara  Falls  Power  Company,  this  company 
had  more  than  enough  cable  on  hand  to  repair  the  damage.  It 
was  this  splendid  supply  of  reserve  cable,  and  the  quick,  prompt 
work  of  the  company's  employees  that  made  possible  a  wonderful 
feat  that  is  a  credit  to  the  electrical  profession. 


Preparations  for  the   Institute  Annual   Dinner. 


Arrangements  for  the  annual  dinner  of  the  .\merican  Institute  of 
Electrical  Engineers  at  Sherry's  on  Monday,  February  9,  are  being 
pushed  rapidly,  and  there  is  every  prospect  of  a  great  success.  The 
speakers  will  include  Mr.  Andrew  Carnegie,  on  "Libraries" ;  Dr. 
S.  S.  Wheeler,  on  "The  Latimer  Clark  Collection" ;  Dr.  J.  S.  Billings, 
director  of  the  New  York  Library,  on  "The  Technical  Library" ; 
Mr.  R.  R.  Bowker,  editor  of  the  Publishers'  Weekly,  on  "The  Unity 
of  Science" ;  Theodore  L.  De  Vinne,  the  bibliophile  and  great  Ameri- 
can printer,  on  "The  Debt  of  Mechanics  to  Science,"  and  Dr.  J.  C. 
Bayles,  technical  editor  of  the  Neiv  York  Times,  on  "Electricity 
and  the  Daily  Press."  President  Scott  will  also  deliver  an  address 
of  welcome.  Mr.  and  Mrs.  T.  A.  Edison  have  expressed  great  in- 
terest in  the  affair  and  signified  their  intention  to  be  present,  and 
Mrs.  Carnegie  will  also  accompany  her  husband.  The  city  will  be 
represented  by  the  Hon.  R.  G.  Monroe,  Commissioner  of  Gas  and 
Electricity.  Several  of  the  past  presidents  of  the  Institute  will  also 
be  in  attendance  and  very  cordial  letters  have  been  received  from 
them,  including  Prof.  Elihu  Thomson  and  Dr.  Louis  Duncan,  who 
are  both  coming  over  specially  from  Boston.  In  order  to  provide 
properly  for  subscribers  to  the  dinner  and  their  friends,  the  dinner 
committee  requests  most  earnestly  that  orders  for  tickets  ($5  each) 
be  sent  in  immediately  to  R.  W.  Pope,  95  Liberty  Street,  accompanied 
by  a  notification  as  to  the  persons  with  whom  it  is  desired  to  sit. 
The  room  will  be  arranged  in  tables  of  eight  throughout  The  menu 
cover  prepared  is  a  fac-simile  in  three  colors  of  one  of  the  larger 
volumes  dated  1494,  presented  by  Dr.  Wheeler,  in  the  Latimer  Clark 
collection,  and  shows  the  volume  as  it  now  stands  in  the  Institute 
Library,  label  and  all.  Two  of  the  annotated  pages  are  also  re- 
produced. 
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Bournemouth,  England,  Slot  Conduit  Electric  Railway. 


THE  first  electric  railway  in  Great  Britain  employing  the  slot 
conduit  was  recently  opened  at  Bournemouth,  England,  the 
plant  having  been  installed  by  J.  G.  White  &  Co.  Only  part 
of  the  Bournemouth  system  is  thus  equipped,  the  ordinary  overhead 
trolley  collector  being  used  on  portions  of  the  road,  provision  being 
made  whereby  the  shoe  can  be  lifted  out  of  the  conduit  when  the 
car  passes  to  a  trolley  section. 

As  will  be  seen  in  Fig.  2  a  side  and  not  a  center  slot  is  used.  The 
slot,  which  is  i  in.  wide,  and  serves  as  one  of  the  rimning  rails,  is 
formed  of  two  rails,  held  in  place  by  cast-iron  yokes  at  3  ft.  9  in. 
centers  and  embedded  in  concrete,  forming  a  continuous  conduit. 
As  is  seen  in  the  figure,  the  flanges  of  the  rails  fit  on  to  the  tops  of 
the  yokes,  and  are  held  up  by  adjustable  tie-bolts.  Halfway  between 
every  four  yokes,  and  therefore  at  15  ft.  centers,  are  the  insulators, 
seen  clearly  in  one  of  the  sections  and  in  the  photographic  view, 
Fig.  4.     Above  is  the  cast-iron  flange,  which  is  bolted  to  the  flange 


to  a  switch — which  is  controlled  from  a  small  handle  at  the  side 
of  the  car — for  switching  either  the  trolley  or  the  plough  on  to 
the  controller.  The  plough  slides  in  two  sets  of  guides,  one  set 
vertical  for  raising  and  lowering  it,  and  the  other  set  horizontal, 
thus  enabling  the  plough,  when  lowered,  to  move  freely  in  a  hori- 
zontal direction  at  right  angles  to  the  length  of  the  car.  The  traveling 
head  on  which  the  plough  is  suspended  can  only  move  up  and 
down,  but,  as  soon  as  this  head  is  in  its  lowest  position,  the  plough 
rests  on  the  horizontal  guides,  and  releases  itself  from  the  head, 
thus  becoming  free  to  move  from  the  side  to  the  center  of  the  car. 
.\t  each  point  on  the  line  at  which  the  slot  construction  stops  and 
the  overhead  construction  begins,  the  slot  changes  from  side  to 
center  slot,  and  the  slot  ends  at  a  plough  pit  (Fig.  6).  The  two 
covers  of  the  pit  normally  leave  a  space  i  in.  wide  between  them,  but 
they  are  attached  by  a  single  series  of  links  to  a  lever  outside  the 
track  in  such  a  way  that  when  the  lever  is  pulled  over  the  covers 
are  slightly  raised  and  pulled  back  so  as  to  widen  the  slot  con- 
siderably, as  seen  in  Fig.  6.  Two  guides  within  this  pit  and  sloping 
down  towards  the  contact  rails,  help  to  guide  the  plough  down  as 


Fig.  I. — General  View  of  Interior  of  Bournemouth  Generating  Station. 


of  the  slot  rail  and  the  drip  cap.  Within  the  latter,  set  in  Port- 
land cement,  is  the  insulator  itself,  which  is  single-lipped,  and  set 
within  the  insulator,  also  in  Portland  cement,  is  the  iron  bolt  or 
pin.  The  surface  of  the  insulator,  which  is  within  the  cap,  as  also 
the  surface  of  the  bolt  within  the  insulator,  is  corrugated  so  that 
the  cement  obtains  a  good  firm  grip.  Attached  to  the  bolt  are  the 
two  iron  pieces  in  which  the  one  side  of  the  contact  T-rail  is  in- 
serted, and  the  distance  of  the  latter  from  the  center  of  the  bolt 
can  be  nicely  adjusted  by  an  eccentric  washer  which  turns  freely 
on  the  bolt  and  acts  as  a  cam,  and  which  can  be  gripped  with  a 
spanner.  The  T-rails  are  simply  fastened  by  a  pin,  and  the  lengths 
are  bonded.  The  track  is  paved  with  wood,  and  what  may  prove 
to  be  a  disadvantage  is  that  the  insulators  are  not  accessible  with- 
out removing  the  paving  blocks.  At  points  and  crossings,  one  or 
both  conductors  are  interrupted  for  12  ft.  to  15  ft.  The  plough  and 
its  carrier  are  shown  in  Figs.  3.  4  and  5.  Fig.  5  is  the  plough  itself, 
which  consists  of  a  steel  neck  holding  a  double  board  of  walnut  to 
which  the  spring  contacts  are  fastened  on  either  side  by  clips.  They 
are  connected  by  flexible  cables  to  the  top  of  the  carrier  and  thence 


it  is  lowered.  The  raising  and  lowering  of  the  plough  is  effected  by 
a  chain  roller  mechanism  seen  in  Figs  3  and  6  and  the  plough 
when  in  its  upper  position  is  held  by  a  catch.  The  whole  arrange- 
ment embodies  many  parts,  but  it  is  practically  designed  and  works 
very  smoothly.  To  wind  the  plough  up  and  down,  the  crank  of  the 
controller  is  removed  from  the  latter  and  used  on  the  spindle  of 
the  chain  gear  above  referred  to. 

The  conduit  track  is  divided  up  into  ^-mile  sections,  and  there 
are  two  feeder  pillars  at  the  end  of  each  section.  One  of  these 
contains  throw-over  switches  arranged  so  that  the  polarity  of  the 
contact  rails  on  either  side  can  be  reversed ;  in  the  other  are  fuses 
connecting  the  feeders  to  the  reversing  switch  pillar. 

There  are  at  present  an  equivalent  in  single  track  of  3  miles  con- 
duit line  and  15  miles  of  trolley  line.  Most  of  the  line  is  double 
track,  single  track  being  employed  chiefly  in  those  cases  in  which  it 
is  necessary  to  return  by  side  streets  on  account  of  the  narrowness 
of  the  roads,  although  the  gauge  is  only  3  ft.  6  in.  The  work  was 
commenced  in  March  last  year  and  completed  just  before  Christ- 
mas.    The  greater   part   of   the   lines   were  then   put   in   operation. 
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ultliKtigh  till-  go\criiiiic-i)t  iii>|H*ctii>ii  iius  just  been  inudc.  The 
overhead  coiistriictu>ii  ii  chietly  with  single-bracket  puleii,  but  in 
some  parts  either  iliniblc-brai'ket  poles  or  span  wires  arc  employed. 
In  several  roads  the  arc  lamps  (or  street  lighting  are  |)lnced  on  the 
center  poles. 

The  cars  are  partly  single  truck  ami  partly  double-truck;  in 
the  former  case  the  plough  carrier  is  held  in  between  the  framework 
of  the  truck  and  in  the  latter  case  it  is  held  by  two  jilates  fixed  to 

ll,..      ivl,.     l„,s,-       ,,1     ,}■'.      M,,.,>      .^  In   ,    '        ,.l     ,.n,      ,,l     111,-    l.MUl,.,  1    \u  ll.fl,- 
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FIG.    2. — SECTIONS    AND    PLANS    OF    CONDUITS. 

truck  cars  have  Peckham  underframes,  and  the  double-truck  cars 
Brill  underframes.  The  motors  and  controller  equipment  are  by  the 
British  Westinghousc  Company,  and  the  ploughs  by  Messrs.  J.  G. 
White  &  Co..  the  latter  firm  having  been  responsible  for  the  whole 
of  the  conduit,  track  and  overhead  work.  At  present  only  hand 
and  electric  brakes  are  provided,  but  either  air  brakes  or  track  brakes 
will  be  added,  as  there  are  one  or  two  very  sharp  gradients,  one 
of  these  being  nearly  i  in  9  and  with  a  sharp  curve  at  the  bottom. 
The  electrical  car  equipment  comprises  two  Westinghouse  tramway 
motors,  two  controllers^,  one  at  each  end  of  the  car,  with  combined 


FIG.    3. .-XPP.-VR.XTUS    FOR    RAISING    SHOE. 

automatic  cut-out  and  main  switch,  and  diverters,  etc.,  for  electric 
"service"  braking.  "Xose"  suspension  is  used  for  the  motors.  One 
of  the  principal  features  of  the  controller  is  that  in  it  the  number 
of  contact  pieces  has  been  m.uch  reduced,  without  any  reduction 
in  the  number  of  speed  stops.  The  control  is  of  the  usual  series- 
parallel  type,  there  being  three  steps  for  the  series,  and  two  steps 


lor  the  parallel  arrangement  of  tjie  motors;  in  the  br.iking  position 
there  arc  four  resistance  steps.  The  "diverters"  through  which  the 
current  from  the  motors  acting  a.s  generators  is  passed,  are  iron- 
framed,  (ire-proof  resistance  coils,  with  large  external  surfaces. 

The  generating  slatii)n  of  the  nourneniouth  Corporation  supplies 
both  the  tramways  and  public  lighting,  the  private  lighting  in  Uour- 
nenioulh  beiuK  piovnlnl   for  by  a  roinjiany.     In  the  station  .ire  four 


FIG.    4. — CONDUCTING   RAIL   AND   l.VSULATOR. 

2y2-kw  sets  running  at  360  r.p.m.,  Fig.  i.  The  Belliss  engines  are 
three-crank,  triple-expansion,  with  cylinders  12  in.,  18J/2  in.  and  28  in. 
diameter  by  12-in.  stroke,  and  there  is  on  each  a  66-in.  flywheel 
weighing  g,ooo  pounds.     They  govern  on  the  throttle,  and  there  is 


FIG.    S.^CONTACT    SHOE. 

a  by-pass,  in  connection  with  the  governor,  which  lets  live  steam 
into  the  intermediate  cylinder  when  the  throttle  is  full  open  and  the 
speed  still  below  the  normal,  to  deal  with  overloads.  The  dynamos 
are  eight-polar,  of  the  usual  traction  type.  Their  fields  are  com- 
pound-wound for  a  constant  pressure  of  550  volts,  when  giving  any 
current  between   50  and  662  amperes,  the  series  winding  being  ar- 
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ranged  on  the  negative  side  of  the  machine — that  is  to  say,  between 
the  negative  brush  and  the  negative  terminals.  The  field  rheostat 
for  each  generator  is  connected  to  a  30-vvay  multiple-contact  switch 
on  the  switchboard,  and  is  capable  of  reducing  the  voltage  from 
550  to  500  volts.  These  machines  are  specified  to  take  25  per  cent, 
overload  if  necessary,  and  between  no  load  and  this  overload  the 
brushes  are  to  run  practically  sparkless  without  being  shifted.  The 
specified  temperature,  after  a  six  hours'  run  at  an  output  of  530 
amperes  and  550  volts,  is  not  to  exceed  60°  F.  at  any  part  of  the 
machine.  Two  Belliss  surface  condensers  are  provided,  each  capable 
of  condensing  15,000  pounds  of  steam  per  hour,  and  giving  a 
vacuum  of  29  inches. 

In  addition  to  the  generators  already  mentioned,  the  engine  room 
contains  a  motor-generator  in  order  that  the  conduit  portion  of  the 
track,  which  is  run  off  different  bus-bars  to  the  overhead  portion, 
both  poles  of  the  conduit  line  being  insulated,  may  yet  be  run  from 
the  same  dynamo.  This  machine  has  a  capacity  of  ^^  kw. ;  its  motor 
is  shunt-wound  and  its  generator  compound-wound,  and  the  speed 
is  550  r.p.m.  The  normal  output  of  the  generator  is  140  amperes 
at  550  volts,  but  the  machine  is  capable  of  giving  an  output  of  140 
amperes  at  600  volts  when  running  at  about  600  r.p.m.,  and  as  an 
emergency  load  an  output  of  170  amperes  at  550  volts  for  10  min- 
utes at  a  time.    The  motor  works  at  an  e.m.f.  of  550  volts,  the  rise 


ways.  The  traction  feeders  are  single  cables,  and  the  public  lighting 
feeders  concentric.  From  the  feeding  points  the  cables  to  the  arc 
posts  are  single  lead-covered,  rubber-covered  cable  being  used  from 
the  base  of  the  pole  to  lamp.  At  the  works  all  the  lead-covered 
cables  terminate  below  the  floor  level,  where  they  are  connected  to 
rubber-covered  cables  rising  to  the  switchboard. 


Bull  System  of  Selective  Wireless  Telegraphy. 


IN  an  article  contributed  to  the  London  Electrician,  Mr.  Andres 
IjuU  describes  a  system  of  wireless  telegraphy  of  his  invention 
in  which,  instead  of  using  simple  wave  impulses  in  transmitting 
signals  as  by  other  systems  of  wireless  telegraphy,  a  series  consisting 
of  a  fixed  number  of  wave  impulses,  succeeding  each  other  at  pre- 
arranged short  intervals  of  time  is  used,  and  thus  it  is  possible  to 
give  the  signals  from  each  separate  transmitter  a  distinctive  feature 
of  their  own.  For  instance,  suppose  each  series  to  consist  of  five 
impulses,  the  intervals  of  time  between  them  being  a,  b,  c  and  d,  then 
by  giving  these  intervals  different  values  it  is  easy  to  produce  a  great 
variety  of  series. 

If  a  dot  in  the  Morse  code  is  to  be  transferred  from  a  station.  A, 
to  iinother  station,  B,  a  series  of,  say,  five  wave  impulses  at  intervals 


Fig.  6. — View  of  Truck  Showing  Shoe-R.mstng  Mechanism. 


in  speed  to  enable  the  generator  to  give  its  higher  output  being 
obtained  by  inserting  resistance  in  the  motor  field.  Both  motor  and 
generator  are  of  the  four-pole  type,  the  field  rings  being  deeply  set 
in  a  common  bedplate  in  order  to  bring  the  center  of  rotation  as 
low  as  possible.  Each  armature  is  mounted  on  a  separate  shaft, 
provided  with  a  half  coupling  for  bolting  to  the  central  shaft  carry- 
ing a  cast-iron  flywheel  weighing  about  Ij4  tons,  the  arrangement 
permitting  either  armature  to  be  removed  without  disturbing  the 
flywheel. 

The  switchboard  has  to  supply  three  sets  of  feeders  which  are 
more  or  less  independent,  viz.,  those  for  the  conduit  line,  the  trolley 
line  and  the  public  lighting.  The  conduit  line  is  run,  as  already 
stated,  with  both  poles  insulated,  and  the  trolley  line  utilizes  a  rail 
return  as  usual,  while  the  public  lighting  is  by  132  arc  lamps,  in 
circuits  of  11  off  the  traction  dynamos.  Each  dynamo  panel  has  a 
throw-over  switch  which  can  connect  it  either  to  the  trolley  bus- 
bars at  the  top  or  the  conduit  bus-bars  at  the  bottom.  There  is  also 
a  reversing  switch  by  means  of  which  the  polarity  of  the  conduit 
rails  may  be  reversed.  A  water  resistance  is  provided  for  testing 
purposes  and  burning  out  faults,  and  it  can  be  adjusted  from  a 
handle  on  the  switchboard. 

The  feeders  are  lead-covered  and  paper-insulated,  laid  in  conduits 
embedded  in  cement,  the  ducts  being  in  2- ft.  6-in.  lengths,  with  3-in. 


a' ,  b',  c'  and  d'  is  dispatched.  The  receiver  at  B,  tuned  for  these 
intervals,  collects  the  five  impulses  and  registers  them  as  a  dot  on 
the  tape  of  a  Morse  apparatus ;  in  transmitting  a  dash,  a  sequence 
of  series  is  dispatched  from  A,  and  the  receiver  at  B  will  register  a 
row  of  dots  (a  dash)  on  the  tape.  If  A  wants  to  communicate  with 
another  station,  C,  a  second  series  is  used,  the  intervals  being 
a" ,  b",  c"  and  d".  This  series  will  not  be  recognized  by  the  receiver 
at  B,  as  the  intervals  do  not  correspond  with  the  adjustment  of 
the  latter.  The  receiver  at  C  will,  however,  receive  and  record  the 
signal.  In  this  way,  by  using  series  of  different  forms,  one  can  tele- 
graph selectively  from  a  transmitting  station  to  any  number  of  re- 
ceivers. 

The  conversion  of  the  Morse  signs  into  series  at  the  transmitting 
station  as  well  as  the  reconversion  of  the  series  into  dots  at  the 
receiving  station  is  accomplished  automatically  by  two  instruments, 
the  disperser  and  the  collector,  respectively.  Sending  is  carried 
out  in  the  usual  way  by  pressing  down  a  Morse  key  for  short  or 
long  periods. 

Fig.  I  shows  diagrammatically  the  connections  at  the  transmitting 
station.  By  pressing  the  key,  /,  a  current  will  flow  from  the  battery, 
.'.  through  the  w-indings  of  the  electromagnet,  3,  the  armature  of 
which  is  fitted  with  a  hook,  4,  to  grasp  the  stop,  5,  on  the  disc,  6. 
The  latter  is  loose  on  the  pivot,  7,  which  rotates  with  a  velocity  of 
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about  live  ^.ll.^.,  llif  Miilii>ii  ln-iiig  Mitlicirnl,  ImwrviT,  li>  luiiU-r  nil 
llic  ilisc  a  lindciicy  to  rotate  with  the  pivot.  When,  therefore,  the 
arniatiiie  is  attracted,  the  disc,  6,  is  released  and  starls  rotating;  the 
stop,  .s,  III  passiiiK  the  contact  springs,  S,  will  close  a  circuit,  including 
liie  battery,  v,  and  tile  cleclroiiiaKiiet,  lo,  moiinteii  on  llie  frame  of  tile 
disperser.  If  tiic  key  is  pressed  only  for  a  short  time  (in  order  to 
send  a  dot)  tile  liook,  having  released  the  disc,  resumes  its  normal 
poiiition,  and  the  disc  is  stopped  after  one  revolution.  Only  one 
impulse   is  then   sent  through  tiie   windings  of  the  iiiagnet,   lo.      If, 


O^^J 


I  1 


FIG.     I. CONNECTIOXS    AT    TRANSMITTING    STATION. 

however,  the  key  is  pressed  long  enough  to  allow  the  disc  to  make 
several  revolutions  a  number  of  impulses  at  regular  intervals  of 
one-fifth  of  a  second  are  sent  around  the  magnet. 

The  disperser  consists  of  a  disc,  ii,  to  which  is  fixed  a  large 
number  of  concentrically  arranged  vertical  steel  springs,  12.  The 
upper  ends  of  the  springs  are  free,  and  are  passed  through  radial 
slots  in  a  second  disc,  13;  their  ends  are  thus  allowed  freedom  in  a 
radial  direction  only.  The  two  discs  are  mounted  on  the  same 
spindle  and  revolve  within  the  frame,  14,  to  which  is  fixed  a  ring, 

15,  serving  as  a  guide  for  the  points,  so  that  during  a  revolution  they 
are  caused  to  glide  either  within  the  ring,  or  in  the  U-shaped  groove. 

16,  formed  by  the  latter.  A  piece  of  the  ring  corresponding  to  the 
angle  a  (Fig.  i),  is  cut  off,  and  in  its  place- is  fitted  a  piece  of  bronze, 
I/,  which  bends  the  ends  of  the  springs  towards  the  pole  of  the 
magnet,  18.  This  magnet  is  constantly  excited  by  current  from 
the  battery.  9,  and  the  steel  springs  are  attracted  by  it.  Their  elas- 
ticity being  overcome  by  the  strength  of  the  magnet,  and  the  bronze 
finger,  ig,  being  in  its  normal  position,  the  springs  will  slide  along 
the  pole  of  the  magnet.  18,  and  will  not  be  released  until  they  have 
reached  the  edge,  20.  On  further  revolving,  they  will  glide  within 
the  ring,  15.  If,  on  the  contrary,  the  magnet,  10,  is  excited,  the  finger, 
19,  fixed  to  the  armature,  will  be  pushed  over  the  pole  of  the  magnet. 
18,  and  protrude  slightly  in  front  of  it.  Then  when  the  springs 
pass  by  this  finger,  they  will  be  forced  from  the  pole  of  the  magnet, 
18,  and  on  account  of  their  elasticity  will  resume  their  vertical 
position.  They  will,  therefore,  enter  the  U-shaped  groove  at  .?/, 
and  remain  in  the  latter  for  one  complete  revolution. 

Around  the  circumference  of  the  disperser  a  number  of  contact 
devices,  22,  are  fitted,  consisting  of  two  contact  springs,  23,  insulated 
from  each  other ;  by  the  aid  of  screws  these  devices  may  be  fastened 
around   the   frame   at   any   desired   angular   interv'als.     The   contact 


springs  are  arranged  in  such  a  way  as  to  allow  the  steel  springs 
moving  within  tiie  ring,  15,  to  just  clear  them,  while  the  steel  springs 
in  the  groove,  /<">,  protrude,  and  therefore  in  jiassiiig  will  establish 
contact.  Wiieii  ilie  disperser  is  working,  provided  the  magnet,  10, 
lias  not  been  e.xcited,  all  the  steel  springs  will  glide  witiiin  tlie  ring, 
15,  and  conse<|uently  all  the  contact  devices,  2J,  will  be  open.  If, 
however,  a  short  current  impulse  is  sent  through  liie  windings  of 
liie  maRiiet.  10,  a  steel  spring  is  brought  into  the  groove,  16,  and 
establishes  contact  successively  at  every  one  of  the  contact  devices. 
Tile  cniilaei  springs  are  electrically  connected,  as  sliown  in  Fig.  I, 
:iii(l,  accordingly,  each  time  a  contact  is  made  current  from  the  bat- 
tery, .'■/,  will  excite  the  interrupter  magnet,  25,  the  armature  of  which 
will  be  attracted,  causing  a  current  from  the  battery,  26,  to  flow 
through  the  induction  coil,  2/.  On  the  subsequent  opening  of  the 
circuit  a  spark  discharge  lakes  place  between  the  secondary  ter- 
minals of  the  coil,  and  a  wave  impulse  emanates  from  the  trans- 
mitting station.  Coiise(|ucntly,  for  each  current  impulse  that  is 
sent  through  the  windings  of  the  disperscr's  magnet,  10,  a  number  of 
wave  impulses  corresponding  to  the  number  of  the  contact  devices, 
22,  are  dispatched.  The  discs  revolving  at  approximately  constant 
speed,  the  time  intervals  between  the  impulses  of  such  a  scries  will 
be  propcjrlional  to  the  angular  distances  between  the  contact  devices, 
.'end  by  putting  these  in  different  positions  around  the  frame  of  the 
disperser,  one  can  vary  the  form  of  the  dispatched  scries  at  will. 

.\t  the  receiving  station  the  wave  impulses  strike  the  mast  wire,  28 
(Fig.  2),  lowering  the  resistance  of  the  coherer,  2g,  and  causing 
the  relay,  30,  to  become  excited.  The  latter  closes  the  circuit  for 
the  tapper,  31,  by  which  the  initial  resistance  of  the  coherer  is  restored, 
and  at  the  same  time  a  current  impulse  is  sent  through  the  windings 
of  the  collector  magnet,  32,  which  is  shunted  with  the  tapper.  As 
the  collector  is  constructed  in  the  same  way  as  the  disperser,  a 
steel  spring  for  each  arriving  wave  impulse  is  brought  into  the 
groove  of  the  ring,  33.  The  disc  to  v.hich  the  steel  springs  are 
fastened,  like  that  of  the  disperser,  revolves  at  approximately  iso- 
chronous speed,  and  consequently  the  angular  distances  between 
the  springs  brought  into  the  groove  will  be  proportional  to  the  in- 
tervals of  time  between  the  impulses  that  have  impinged  upon  the 
mast  wire,  28.  A  series  of,  say,  five  impulses  will,  therefore,  cause 
five  springs  to  be  brought  into  the  groove  at  angular  intervals 
corresponding  to  the  intervals  of  time  between  the  impulses.  Around 
the  frame  of  the  collector  are  fitted  the  same  number  of  contact 
devices,  3-;,  as  are  on  the  disperser,  and,  similarly,  only  the  springs 


FIG.    2. — COXNF.CTIONS    AT    RECEIVING    STATION. 


moving  in  the  groove  will  be  able  to  establish  contact.  The  contact 
devices  of  the  collector  are,  however,  connected  in  series  (Fig.  2), 
so  that  a  current  cannot  flow  through  the  Morse  apparatus,  35,  until 
contact  is  established  simultaneously  at  all  the  points.  If  now  these 
points  are  adjusted  to  the  same  mutual  angular  distances  as  the 
steel  springs,  which,  on  the  arrival  of  a  certain  series  of  impulses, 
are  brought  into  the  groove,  then  such  a  group  of  steel  springs  will, 
during  the  revolution  of  the  disc,  cause  a  momentary  simultaneous 
contact  at  all  the  points ;  a  current  impulse  then  flows  through  the 
Morse  apparatus,  and  is  registered  as  a  dot  on  the  tape.  Conse- 
quently, a  continuous  succession  of  series,  dispatched  by  the  trans- 


Fig.  3. — Instruments  Used  in  the  Experiments. 


Fig.   4.— Complete  Receiving  St.\tion'. 
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niiiii-r  \>hcii  ;i  dunh  is  tu  be  traiinfrrrcil,  is  rcginicrcd  us  u  continuous 
row  ill  clots.  Scries  of  luiy  uilier  I'unn  tliuti  the  one  to  wliich  the 
colKctor  is  adjusted,  cannot  cause  a  sinuiltanecjui  contact  of  the 
devices,  j^,  and,  therclure,  tiu-y  will  not  be  leRistcrcd  by  the  Morse 
npiiarntuH. 

l''ij{.  J  shows  tlic  instruments  used  in  the  experiments.  The  dis- 
perser  an«l  collector  are  here  combined  in  one  apparatus,  A,  one-half 
serving  lor  dispatching  and  the  other  for  receiving  messages.  The 
apparatus  i.^  geared  to  a  small  motor,  B,  the  speed  of  wliich  is  reg- 
ulated by  a  brake  regulator  of  the  Siemens  &  Halskc  type,  C.  The 
disc  carrying  the  steel  springs  is  rotated  at  a  speed  of  about  one 
revolution  per  second,  and  the  ntnnbcr  of  the  springs  is  400.  U  is 
the  automatic  device  above  indicated  by  3 — S  in  Figs.  1  and  2,  and  is 
worked  from  the  shaft  of  the  motor.  /:  is  a  relay,  designed  for  rapid 
acting,  the  armature  being  very  slight  and  the  iron  core  laminated. 
It  works  well  with  0.1  of  a  niilliamperc. 

In  e.xperimenls  made,  only  one  transmitting  and  one  receiv- 
ing station  were  mounted,  but  the  disperser  was  provided  with 
three  sets  of  contact  devices,  34,  any  one  of  which  may  be 
put  in  connection  with  Ihe  interrupter  of  the  induction  coil  by 
means  of  a  switch.  The  same  key  can  be  used  to  dispatch  series  of 
three  different  forms,  and  at  the  receiving  station  tlie  collector  is 
provided  with  three  sets  of  contact  devices,  each  of  which  is  con- 
nected to  a  Morse  apparatus;  these  are  adjusted  in  such  a  way  as 
to  correspond  with  the  three  forms  of  series  to  be  dispatched  from 
the  transmitting  station.    Fig.  4  shows  the  complete  receiving  station. 

The  number  of  impulses  in  each  series  is  only  three,  and  St.  S2  and 


it  nnghl  be  thought  that  the  speed  of  working  must  be  very 
Innited,  a  dot  requiring  a  serick  of  at  least  three  impulses;  but 
this  objection  is  justified  only  to  a  certain  extent,  as  the  dashes 
hardly  require  more  im|)nlses  than  by  other  systems.  The  dashes 
may  without  fear  of  confusion  consist  of  only  two  dots,  and  two 
series  arc,  therefore,  sulVicicnt,  making  six  impulses  a  minimum  f<jr 
the  transference  of  a  dash.  Although  no  arrangements  for  great 
speed  were  made  in  these  experinmts,  50  letters  a  minute  were  easily 
transmitted,  and  this  speed  could  be  considerably  increased.  The 
system  may  also  be,  with  little  dilliculty,  adapted  to  the  Hughes 
type-printing  ajiparatiis  The  greatest  advantage,  however,  lies  in 
the  fact  that  it  is  impossible  for  an  outsider  to  "overhear"  or  "tap" 
a  message.  The  lack  of  secrecy  has  always  been  one  of  the  most 
serious  disadvantages  of  wireless  telegraphy  and  an  argument  against 
its  commercial  adoption,  bill  the  inventor  thinks  that  his  system  pre- 
sents a  solution  of  the  dirticiilly. 

Mr.  Hull  slates  he  has  discovered  two  ways  of  rendering  messages 
unintelligible  to  those  unconcerned;  one  is  to  make  the  intervals 
of  time  between  the  impulses  in  the  series  so  long  that  the  latter 
become  somewhat  longer  than  the  intervals  between  each  of  the 
series,  which  are  dispatched  in  continuous  succession  when  the  key 
is  pressed  for  a  dash.  This  is  the  case  with  the  series  5"i  in  Fig.  5. 
When  telegraphing,  Ihe  series  will  then  overlap  each  other  in  a 
way  which  makes  the  message  uiiiiitclligible  if  recorded  in  the 
usual  manner.  This  is  plain  from  tapes  IV  and  V  (Fig.  5),  which 
were  simultaneously  unwound  from  two  Morse  machines,  one  being 
tuned  and  tlie  other  connected  to  the  coherer  in  the  ordinary  way. 
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Fig.  5. — Di.\GR.\M  Showing  Impulses  of  Series  and  Specimens  of  Tape. 


i".  at  the  upper  left-hand  part  of  Fig.  5  show  diagrammatically  the 
three  forms  used.  Time  is  represented  by  the  length  of  the  hori- 
zontal line,  and  the  impulses  by  heavy  cross  strokes.  The  distance 
between  two  of  the  fine  cross  strokes  represents  0.05  of  a  second. 
At  the  upper  part  of  Fig.  5,  to  the  right,  is  shown  how  the  series 
succeed  each  other  when  the  key  is  pressed  for  a  long  time.  By  aid 
of  these  three  series  one  could  telegraph  selectively  to  any  of  the 
three  Morse  machines  at  the  receiving  station.  The  messages  arrived 
very  distinct  and  precise,  and  appeared  exclusively  on  the  tape  of 
the  machine  for  which  they  were  intended.  I  to  III  at  the  lower 
part  of  Fig.  5  show  three  pieces  of  tape  simultaneously  unwound 
from  the  three  Morse  machines,  when  words  were  sent  by  the 
transmitter,  in  each  of  the  three  series,  ^i,  Si  and  5"3  successively. 
The  tapes  show  that  when  one  machine  was  working  no  signal 
was  registered  by  either  of  the  other  two. 

Mr.  Bull  states  that  so  far  as  he  knows  this  is  the  greatest  number 
of  receivers  that,  up  to  the  present,  have  been  worked  selectively 
by  wireless  telegraphy,  but  it  is  evident,  however,  that  they  may  be 
increased  by  varying  the  forms  of  the  series.  The  different  trans- 
mitters and  receivers  will  w-ork  equally  well  if  mounted  at  different 
stations,  and  it  is  quite  immaterial  whether  the  distance  to  be 
covered  is  great  or  short ;  in  these  respects  the  present  system  pos- 
sesses a  great  advantage  over  those  based  on  electric  syntony.  The 
working  distance  over  which  these  experimnts  were  carried  out  was 
about  100  yards,  the  energy  of  the  transmitter  being  small  in  pro- 
portion. Several  dispatches  can  be  simultaneously  transmitted  by 
this  system  without  interference,  but  owing  to  the  lack  of  apparatus 
this  has  not  vet  been  done. 


The  latter  machine,  of  course,  registers  each  impulse  in  the  order 
of  arrival,  and  the  message  appears  as  on  tape  V.  Tape  IV  is  the 
identical  message  recorded  by  the  tuned  receiver,  and  it  should  be 
observed  that  the  series  in  this  case  only  consisted  of  three  impulses. 
When  a  greater  number  is  chosen  the  messages  recorded  by  an 
ordinary  receiver  will  be  still  more  confused.  The  other  way  of 
keeping  the  messages  secret  is  to  use  short  series,  as  i"i  and  S2,  in 
Fig.  5,  and  to  send  out  in  the  spaces  between  the  individual  dots  and 
dashes  of  the  message  a  series  of  a  form  not  affecting  the  receiver 
telegraphed  to,  but  nevertheless  resembling  the  series  to  which 
the  receiver  is  tuned ;  this  can  be  done  by  a  very  simple  automatic 
device.  In  such  a  case  an  ordinary  wireless  telegraph  receiver 
would  give  an  unbroken  row  of  dots,  quite  impossible  to  decipher, 
as  the  two  forms  of  series  could  not  be  separated. 


Exports  of  American  Manufactures. 


Exports  of  American  manufactures  show  a  marked  increase  in 
the  calendar  year  1902  as  compared  with  1901.  The  total  value  of 
the  1902  exports  of  manufactures,  as  shown  by  the  figures  of  the 
Treasury  Bureau  of  Statistics,  is  $410,650,967,  against  $395,104,030 
in  1901,  an  increase  of  I5J4  million  dollars.  Nearly  all  the  im- 
portant manufactures  entering  into  export  trade  show  an  increase, 
the  chief  exceptions  being  iron  and  steel  and  refined  mineral  oil. 
Iron  and  steel  manufactures  show  a  decrease  of  over  4^  million 
dollars  and  mineral  oils  a  reduction  of  4  millions.  Copper  manu- 
faetttres  showed  the  largest  gain,  12  millions. 
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The   Electrical   Resistance  of   Bearings.  The  Industrial  Efficiency  of  Germany. 


By  a.  E.  Kennklly  and  C.  A.  Adams. 

IT  is  generally  known  that  a  film  of  oil  envelops  a  shaft  rotating 
in  a  well-lubricated  oil  bearing.  It  is  not,  however,  generally 
known  that  a  shaft  may  be  highly  insulated  electrically  from 
the  bearing  by  this  film  of  oil,  and  that  the  oil  film  is  capable  of 
withstanding  a  comparatively  high  electric  pressure. 

We  have  found  that  in  small  sizes  of  dynamo  machines  there  is 
frequently  a  very  considerable  resistance  between  the  shaft  and  the 
pedestals  or  base  of  the  machine,  while  the  shaft  is  in  rotation. 
When  the  bearings  are  in  good  mechanical  condition,  it  seems  that 
this  resistance  amounts  to  electric  insulation.  Also  that  this  in- 
sulation is  maintained  throughout  a  wide  range  of  speed.  In  other 
words,  the  insulation  appears  to  break  at  speeds  that  are  very  low 
by  comparison  with  the  normal. 

We  have  made  some  measurements  upon  the  resistance  in  the  bear- 
ings of  an  Edison  bipolar  125-volt,  6-kw  machine,  having  a  normal 
speed  of  about  1,800  r.p.m.  This  machine  has  been  in  regular  testing- 
room  service  for  about  ten  years.  When  the  armature  is  at  rest, 
the  resistance  in  the  bearings  is  practically  nil,  the  shaft  resting  in 
good  electrical  contact  with  the  bearing  metal.  Above  a  speed  of 
about  100  r.p.m.  this  short-circuit  in  the  bearings  disappears,  and 
the  resistance  between  shaft  and  pedestals,  i.  e.,  the  resistance  of  both 
bearings  in  parallel,  amounts  to  about  4.4  megohms,  as  measured 
by  the  insertion  of  a  direct-current,  125-volt  voltmeter,  according 
to  the  series-voltmeter  method,  and  using  a  direct-current  pressure 
of  about  120  volts.  This  represents  a  resistance  of  8.8  megohms, 
on  the  average,  in  each  of  the  two  bearings,  and  since  the  bearings 
are  approximately  5  in.  long  (12.7  cm),  with  an  internal  diameter 
oi  lyi  in.  (2.86  cm),  the  surface  in  each  bearing  is  about  114  sq  cms, 
representing  an  average  insulation  of  about  1,000  megohms  per  sq  cm 
of  oil  surface.  The  bearings  are  of  tlie  usual  self-oiling  type,  with 
two  revolving  brass  oil  rings  in  each. 

This  insulation  is  maintained  under  very  considerable  lateral  pres- 
sures on  the  shaft.  An  altogether  abnormal  lateral  pressure  has  to 
be  exerted  on  the  rotating  shaft  in  order  to  break  the  insulation. 

The  insulation,  as  measured  in  this  way,  was  found  to  break  down 
periodically,  owing  to  the  accidental  contacts  between  the  brass  oil- 
rings  and  the  sides  of  the  bearing  slots  in  which  they  travel.  When 
the  rings  were  lifted,  to  remove  this  source  of  disturbance,  it  was 
found  that  the  insulation  entirely  disappeared.  The  insulation  of 
the  shaft  was  not  restored  until  all  of  the  four  rings  had  been  re- 
leased again  and  set  in  motion.  In  this  manner  the  importance  of  the 
oil-rings,  in  maintaining  an  adequate  flow  of  oil  through  the  bearings, 
is  readily  demonstrated. 

Similar  experiments  with  new  dynamo  machines,  in  which  the 
bearings  had  not  had  sufficient  time  to  wear  down  to  the  normal  Con- 
dition of  shape  and  surface,  showed  only  a  more  limited  degree  of 
this  insulation. 

After  the  brass  oil-rings  had  been  replaced  with  insulating  oil- 
rings  of  fibre  having  the  same  dimensions,  the  insulation  of  the 
shaft  during  rotation  remained  steady  and  permanent.  The  insulation 
does  not  break  down  under  the  influence  of  500  volts  direct-current 
pressure,  as  applied  through  a  600-volt  voltmeter.  The  insulation 
resistance  as  measured  in  this  way  is  no  less  than  when  the  pressure 
of  120  volts  is  employed. 

When  a  pressure  of  1.670  volts  alternating  was  similarly  applied, 
the  insulation  in  the  bearings  did  not  appear  to  break  down,  but 
the  apparent  resistance  in  the  bearings  was  markedly  reduced.  It 
is  not  at  present  clear  whether  this  is  an  actual  diminution  of  resist- 
ance in  the  oil  under  the  alternating-current  pressure,  or  whether 
it  is  an  effect  due  to  capacity  or  polarization. 

The  sudden  change  with  speed  of  such  a  dynamo  shaft,  from  com- 
plete grounding  to  relatively  high  insulation,  would  make  an  effective 
lecture  experiment. 

The  electrical  resistance  of  a  bearing,  as  studied  in  this  wmv,  may 
also  be  of  considerable  use  in  analyzing  the  mechanical  condi'^'oii 
of  the  bearing. 

We  are  indebted  to  the  assistance  of  Mr.  S.  E.  Whit'flg  in  the 
course  of  these  experiments. 


In  an  article  in  the  IVorld's  IVork  for  February,  on  German 
business  methods,  Mr.  Louis  J.  Magee,  an  American  electrical  en- 
gineer well  known  in  this  country,  who  has  been  prominently  asso- 
ciated for  some  thirteen  years  with  the  Union  Elektricitats  Gesell- 
schaft,  of  Berlin,  says: 

I  think  the  Germans  possess  pre-eminently  the  following  traits: 

First,  thoroughness — the  mastery  of  facts  in  the  preparation  of  a 
basis  for  action ;  elaborate  study  precedes  decision  in  most  financial 
and  technical  work ;  high  standard  of  education. 

Secondly,  unquestioning  obedience  to  the  existing  laws — willing- 
ness to  follow  rules ;  a  subordination  of  personal  will  to  the  estab- 
lished method.    This  is  the  good  side  of  their  lack  of  independence. 

Thirdly,  honesty  throughout  business  life  is  the  general  rule. 
Comparatively  little  business  depends  upon  the  use  of  questionable 
methods. 

In  technical  progress  as  well  as  in  general  business  methods  the 
Germans  are  keen  for  progress.  All  branches  of  business  have  their 
trade  journals,  which  are  eagerly  watched,  and  scores  of  clever  ob- 
servers are  traveling  about  the  world  learning  much  from  their 
neighbors.  Only  thirty  hours  after  the  American  astronomer,  Per- 
rine,  had  informed  the  world-central  astronomical  office  of  the  dis- 
covery of  a  new  comet,  a  French  astronomer  telegraphed  his  news 
of  the  same  celestial  visitor.  This  faint  light  of  only  the  ninth 
magnitude  found  searching  eyes  on  both  sides  of  the  .\tlantic.  How 
much  more  must  the  great  worlds  of  business  and  industry  on 
either  side  of  the  ocean  be  waiting  for  new  hints  of  progress. 

An  American  professor,  after  visiting  a  large  technological  insti- 
tute in  Germany,  told  me  that  the  school  and  its  equipment  w-as  ahead 
of  anything  at  home.  When  this  compliment  was  repeated  afterward 
to  a  prominent  instructor  in  the  institute,  he  replied:  "Why,  that 
is  exactly  what  I  said  of  your  technical  schools  after  my  trip  to 
America,  and  that  is  the  only  way  I  could  get  the  money  to  make  ours 
what  it  is  to-day." 

That  Germany's  technical  army  is  marching  forward  in  good  form 
is  a  generally  accepted  fact.  The  American  terror  is  before  their 
eyes,  but  they  have  elements  of  strength  which  may  keep  them  up 
against  all  competitors  in  certain  lines. 


Banquet  to  Marconi   In   Canada. 


A  banquet  was  given  to  Mr.  Marconi  at  Montreal  last  week  by 
the  directors  of  the  Canadian  Marconi  Company  on  Thursday 
night.  Sir  William  Mulock,  responding  to  the  toast,  "The  Canadian 
Government,"  gave  voice  to  the  strong  prevailing  sentiment  in  favor 
of  a  liberal  subsidy  for  the  Marconi  system  of  wireless  telegraphy. 

Mr.  Hugh  A.  Allan,  of  the  Allan  Steamship  Line,  urged  the 
necessity  of  some  system  in  aid  of  navigation  on  the  St.  Lawrence 
route  and  outlined  the  means  whereby  the  safety  of  vessels  would 
be  assured.  F.  W.  Morse,  of  the  Grand  Trunk  system,  asserted  that 
the  practical  use  of  wireless  telegraphy  trains  working  at  the  rate 
of  60  miles  an  hour  had  been  demonstrated  on  the  Grand  Trunk 
and  that  Marconi's  system  would  prove  more  useful  to  the  railways 
than  even  the  telegraph  or  telephone. 

Representatives  of  the  government  and  all  the  most  prominent  in- 
terests in  the  Dominion  were  present  at  the  banquet  to  do  honor  to 
the  inventor.  Mr.  Marconi  acknowledged  the  great  debt  he  owed 
to  Canada  for  its  timely  assistance  and  said  that  it  was  only  rea- 
sonable to  expect  that  the  coast  commercial  messages  by  his  system 
would  be  greatly  reduced  over  the  contract  price  named  on  the  gov- 
ernment franchises  of  his  company,  viz.,  10  cents  per  word. 

The  Canadian  Marconi  Company  is  capitalized  at  $5,000,000.  The 
parent  company  retains  control  in  this  case  also.  The  company  owns 
the  Glace  Bay  transatlantic  station  and  is  preparing  to  install  a 
number  of  other  stations.  It  also  owns  the  Canadian  rights  to 
M.rconi's  inventions,  including  the  equipment  of  ships  having 
Canadian  registry.  It  has  under  consideration  plans  for  the  intro- 
duction of  its  system  along  the  Pacific  coast  and  to  the  Canadian 
Yukon.  It  will  establish  works  for  the  manufacture  of  instruments 
either  at  Montreal  or  Toronto,  including  a  school  for  the  instruction 
of  operators.  Negotiations  are  in  progress  with  the  government  for 
a  system  of  subsidized  stations  on  the  eastern  coast. 
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The  licononiic  Value  of   Testing.* 

Uy  Vkut.  Gfco.  D.  SutrAKUbu.N. 

The  aim  i.s  to  .show  that  it  would  be  a  capital  investment  to  pnt 
more  money  mto  huying  accurate  instruments  and  to  have  men 
lompctent  to  use  them.  It  goes  without  saying  that  the  manager 
of  a  manufacturing  plant  should  know  how  much  product  he  man- 
ufactures, how  nmch  it  costs  per  unit,  how  many  units  he  sells,  how 
many  are  lost  somewhere  between  the  raw  materials  and  the  linishcd 
product,  how  many  are  lost  or  stolen  between  the  factory  and  the 
customer. 

Applying  this  to  the  operation  of  a  central  station  for  the  man- 
ufacture and  marketing  of  electrical  energy,  it  is  desirable  and 
economical  to  keep  systematic  record  of  the  aniount  of  raw  material 
used,  namely  the  amount  of  fuel,  water,  oil,  carbons,  lamps  and 
other  supplies ;  the  output  of  the  factory,  namely,  the  kilowatt- 
hours  produced ;  the  amount  sold.  The  relation  between  amount  of 
raw  tnaterial  and  the  station  output  furnishes  a  basis  of  comparison 
with  the  performaiu-e  of  other  factories,  and  shows  whether  the 
cost  of  manufacture  is  reasonable. 

The  shrewd  manufacturer  desires  to  know  not  only  whether  he 
IS  conducting  his  operations  about  as  economically  as  do  others, 
but  he  wishes  to  know  whether  he  is  working  as  efficiently  and  as 
economically  as  possible.  He  is  not  satisfied  to  earn  a  ten  per  cent, 
dividend  because  that  may  be  the  average  performance  of  his 
neighbors,  but  he  wants  to  know  whether  he  can  raise  that  ten  to 
fifteen  or  to  thirty  per  cent.  In  order  to  accomplish  this  he  must  have 
detailed  information  about  the  actual  working  of  his  plant. 

The  portion  of  the  income  which  every  wise  company  sets  aside 
for  betterments  can  be  expended  most  advantageously  when  the 
manager  knows  the  condition  and  efficiency  of  every  part  of  his 
system,  so  that  he  may  be  confident  that  $ioo  spent  in  one  place  will 
effect  greater  economy  or  other  improvement  than  the  same  amount 
spent  otherwise. 

Information  can  be  obtained  only  by  testing.  Every  station  does 
such  testing  to  a  less  or  greater  extent.  Where  one  man  is  super- 
intendent, engineer,  fireman,  operator,  lineman,  trimmer,  wireman, 
ineter  man,  collector  and  general  trouble  man,  the  amount  and 
quality  of  testing  is  necessarily  limited.  In  larger  stations  where 
the  responsibilities  are  diflferentiated,  greater  attention  can  be  paid 
to  details,  and  a  larger  amount  of  testing  is  practicable.  The  larger 
companies  find  it  practicable  and  economical  to  maintain  an  elaborate 
testing  department  with  one  or  more  experts  who  devote  their  chief 
energies  to  systematic  examination  of  all  the  parts  of  the  business, 
seeing  that  everything  is  kept  in  the  best  possible  condition.  The 
syndicates  which  are  operating  central  stations  in  different  parts 
of  the  country  find  it  pays  well  to  maintain  a  competent  and  well 
equipped  testing  department.  Many  of  the  smaller  independent 
companies  are  finding  it  profitable  to  engage  the  services  of  consulting 
engineers  to  make  periodical  examinations  of  their  properties  for 
the  purpose  of  indicating  leaks  and  economies.  It  is  possible  to  err 
on  the  side  of  too  much  testing  and  superintendence,  but  actual 
cases  of  this  sort  are  very  rare  indeed. 

In  most  stations,  the  testing  can  be  done  with  reasonable  satis- 
faction by  the  regular  employees  without  seriously  adding  to  their 
duties  or  responsibilities,  and  without  imposing  an  alarming  ex- 
penditure for  equipment.  When  the  necessary  apparatus  is  in- 
stalled ready  for  regular  use,  the  ordinary  employees  can  take  the 
readings  after  a  small  amount  of  instruction  and  with  proper  care. 
The  instruments  should  be  checked  at  intervals  not  more  than  a 
year  apart,  by  comparing  them  with  other  instruments  known  to 
be  correct.  This  can  be  done  by  sending  them  to  the  maker  or  to 
a  laboratory  of  good  reputation.  Most  of  the  technical  schools  now 
have  sets  of  standards  which  are  correct  w'ithin  very  close  limits 
and  with  which  other  instruments  may  be  compared  at  small  cost. 

A  considerable  part  of  the  testing  can  be  carried  on  without  any 
instruments  other  than  a  good  eye  directed  with  judgment  .ind  a 
knowledge  of  what  is  correct  modern  practice.  Too  much  imj,  Jrt- 
ance  cannot  be  given  to  frequent  and  thorough  inspection  of  ti. 
entire  system  by  the  superintendent  or  by  some  other  person 
whose  eye  will  notice  apparent  defects.  An  example  may  be  noted 
where  a  220-volt  plant  was  so  heavily  overloaded  that  the  owners 
were  about  to  install  larger  machines.    A  young  man  who  had  not 
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>ct  Completed  hi.s  techmcul  course  at  the  slate  university  was  sent 
tu  look  over  the  stiliiation;  by  careful  inspection  he  was  able  to 
locate  poor  insulation.  After  overhauUng  the  lines  he  increased  the 
munber  of  lights  installed  by  about  one-third,  and  even  then  the 
load  was  onc-lifth  less  than  before  his  arrival.  In  the  same  plant, 
by  the  careful  use  of  a  portable  voltmeter,  he  was  able  to  locate  a 
number  of  bad  splices  and  to  show  where  the  circuits  should  be 
strengthened  with  greatest  profit.  It  is  not  necessary  to  send  away 
for  an  expert  in  order  to  locate  poor  work  where  the  lineman  has 
made  a  "temporary"  job  in  an  emergency  with  the  temperature 
below  zero  and  a  Dakota  zephyr  gently  playing  about  his  cars;  nor 
is  it  difikult  to  detect  lines  crossed  and  lying  on  the  cross  arms, 
resting  against  trees  and  iron  roofs  and  similar  violations  of  insur- 
ance rules. 

Every  engineer  recognizes  the  prime  importance  of  feeling  his 
bearings  to  detect  any  signs  of  undue  heating.  The  electrician  can 
also  detect  poor  electrical  bearings  in  similar  manner.  Dynamo 
operators  make  a  practice  of  feeling  various  parts  of  their  machines 
to  see  that  the  brushes,  holders,  studs,  switches  and  other  contacts 
make  good  connection  and  keep  cool.  The  same  vigilance  should 
extend  to  the  switchboard.  Poor  service  due  to  excessive  drop  in 
the  lines  may  frequently  be  traced  to  loose  and  poor  contacts  in 
switches  and  fuse  blocks.  Unless  the  fuses  have  hard  terminals, 
they  expand  and  squeeze  out  from  under  the  screws  and  then  be- 
come loose.  The  insurance  rules  call  attention  to  this  point,  but  fail 
to  note  that  the  screws  in  the  switches  as  well  as  on  fuse  blocks 
work  loose  and  often  introduce  so  much  resistance  as  to  lower 
the  voltage  quite  appreciably.  In  such  cases  local  heating  always 
occurs  unless  the  circuit  becomes  opened  entirely. 

Flexible  cables  often  heat  excessively  when  soldered  into  terminal 
lugs,  due  to  the  fact  that  the  individual  wires  were  not  properly 
cleaned  and  tinned  before  soldering,  so  that  only  the  outside  layer 
of  wires  are  connected  and  these  have  to  carry  the  whole  current. 

An  occasional  inspection  of  fittings  and  conductors  at  time  of 
full  load  will  often  locate  unsuspected  sources  of  trouble. 

In  order  to  illustrate  the  actual  value  of  testing,  a  few  instances 
will  be  quoted  from  a  collection  of  data  gathered  from  central  sta- 
tions and  isolated  plants  in  various  parts  of  the  country,  showing 
conditions  that  actually  exist  where  there  is  little  or  no  systematic 
testing. 

One  of  the  first  sources  of  loss  may  be  found  in  the  boiler  room, 
where  the  fuel  may  have  been  exposed  to  the  weather  and  is  in  poor 
condition  for  use.  The  appearance  of  the  smoke  will  indicate  some- 
thing of  the  quality  of  the  firing.  In  one  case  the  correction  of 
leaky  boiler  settings  and  insufficient  stack,  which  had  affected  com- 
plete combustion,  effected  a  saving  of  twenty  per  cent,  of  the  fuel 
bill. 

In  another  case,  proper  cleaning  of  the  feed  water  heater  and  of 
the  boiler  cut  down  the  fuel  consumption  by  thirty  per  cent.  Grates 
not  suited  to  the  fuel,  poorly  proportioned  grate  area,  poor  boiler 
setting,  poor  draught,  poor  water,  cold  feed  water  and  dirty  flues 
are  as  a  rule  discoverable  by  the  skilled  eye  without  many  instru- 
ments. Periodical  cleaning  and  inspection  of  the  boiler  will  in- 
crease efficiency  and  diminish  accidents.  Steam  gauges  are  not 
uncommonly  inaccurate.  Track  scales  for  weighing  fuel  and  ashes, 
thermometers  for  checking  temperature  of  feed  water  are  of  great 
importance,  and  the  meters  or  tanks  for  measuring  the  amount  of 
water  evaporated  will  generally  pay  for  themselves.  Insufficient 
covering  of  steam  pipes  may  be  detected  by  the  eye  and  hand.  Ex- 
cessive drop  in  steam  pressure  between  boiler  and  cylinder  will 
appear  from  the  indicator  card  or  from  the  difference  between 
pressure  gauges  at  boiler  and  at  engine.  A  calorimeter  for  deter- 
mining quality  of  steam  is  neither  expensive  nor  very  complicated 
in  operation.  The  intelligent  use  of  the  indicator  will  detect  improper 
setting  or  worn  condition  of  valves.  In  one  instance  poor  valve 
setting  increased  the  fuel  consumption  forty  per  cent. ;  the  engineer 
had  an  indicator,  but  did  not  know  how  to  interpret  the  cards  nor 
how  to  apply  the  remedy. 

Tests  of  several  stations  operated  by  one  of  the  largest  corpora- 
tions in  the  We<;t  showed  that  the  inefficient  heaters  in  two  stations 
were  costing  more  than  $2,400  and  $2,500  respectively  each  year  of 
o^  °ration,  and  the  saving  effected  by  changes  paid  a  good  interest 
on  ;he  investment  and  went  far  toward  the  maintenance  of  the 
testing  department. 

Imprope  '  condition  of  the  engine  governor  or  uneven  belt  will 
appear  in   th?   unsteadiness  of  the  lights.     Dirty  condition   of  the 


February  7,  1903. 


ELECTRICAL     WORLD    and    ENGINEER. 


233 


dynamo  and  improper  setting  of  brushes,  which  are  liable  to  induce 
trouble,  will  be  detected  by  visual  inspection.  Poor  regulation  of 
voltage,  one  of  the  most  frequent  sources  of  trouble  and  loss,  may 
be  caused  by  speed  variation,  by  improper  compounding  of  gen- 
erator, by  inattention  to  the  regulator  and  voltmeter,  by  overloading 
or  poor  design  and  construction  of  the  circuits. 

On  the  switchboard  the  most  common  sources  of  loss  are  the 
integrating  wattmeters  and  the  voltmeters.  In  a  surprisingly  large 
number  of  stations  the  switchboard  wattmeters  are  like  snakes  in 
Ireland;  there  are  none.  Correct  integrating  wattmeters  are  of  the 
greatest  importance  for  registering  the  output  of  the  factory.  By 
comparing  the  fuel  consumption  with  the  kilowatt-hour  output  the 
superintendent  has  at  once  a  means  of  determining  the  efficiency  of 
his  station  operation.  It  gives  him  records  for  comparing  his  work 
from  week  to  week  and  thus  for  detecting  serious  changes  in  the 
efficiency  of  the  station  as  a  whole;  it  gives  him  the  data  for  com- 
paring the  performance  of  his  station  with  that  of  other  stations 
and  indicates  how  much  improvement  he  may  reasonably  expect 
from  his  equipment;  it  gives  him  a  means  of  noting  any  excessive 
discrepancy  between  station  output  and  the  energy  registered  by  the 
consumers'  meters ;  it  gives  him  a  means  of  comparing  lamp  break- 
age with  service  rendered,  and  so  gives  a  check  on  poor  lamps  and 
on  poor  regulation ;  it  gives  him  a  record  of  the  changes  in  daily, 
monthly  and  yearly  load. 

An  interesting  illustration  of  the  value  of  station  wattmeters  was 
that  quoted  by  Mr.  Wirt  before  this  Association  last  January :  Dur- 
ing the  year  ending  June  30,  1900,  the  station  wattmeter  showed 
729,923  kilowatt-hours  delivered  to  the  commercial  circuits,  while 
the  consumers'  meters  read  in  the  aggregate  only  309,001  kw- 
hours,  or  42  per  cent,  of  the  station  output.  This  must  have  opened 
the  eyes  of  the  superintendent,  for  the  next  year  the  station  watt- 
meter showed  671,006  kw-hours,  while  the  consumers'  meters  reg- 
istered 393,223  kw-hours,  or  58^  per  cent. ;  thus  the  paying  load 
was  increased  while  the  station  output  was  diminished.  Another 
station  reported  a  line  efficiency  of  75  to  90  per  cent.,  showing  a 
still  better  performance. 

Care  needs  to  be  taken  that  the  station  wattmeters  are  properly 
installed  and  are  properly  calibrated.  Station  wattmeters  are  some- 
times affected  by  the  magnetic  fields  due  to  bus-bars  or  other 
sources;  sometimes  the  jar  makes  them  run  fast.  Direct-current 
instruments  may  be  checked  by  ammeter  and  voltmeter  without  diffi- 
culty. With  alternating  currents,  it  is  necessary  to  get  a  non-in- 
ductive load,  such  as  a  bank  of  incandescent  lamps,  or  else  to  have 
a  correct  wattmeter  for  checking  purposes. 

When  the  station  is  not  supplied  with  wattmeters,  the  lack  may 
be  partially  ofTset  by  readings  taken  every  half  hour  from  the 
switchboard  ammeters  and  voltmeters.  From  these  the  output  of 
a  direct-current  station  may  be  computed  from  hour  to  hour  and 
for  the  whole  run.  It  is  desirable  to  supplement  the  daily  or  hourly 
wattmeter  readings  by  the  voltmeter  and  ammeter  readings.  In  an 
alternating-current  station  the  product  of  volts  and  amperes  will 
generally  be  greater  than  the  true  watts  delivered.  In  any  station 
it  is  desirable  to  preserve  a  record  of  voltage,  either  by  readings 
every  half  hour,  or,  better  yet,  by  a  continuously  recording  voltmeter. 

The  consumers'  wattmeters  naturally  come  in  for  consideration 
at  this  point.  It  is  now  generally  recognized  that  all  customers 
should  be  on  meters.  Flat-rate  customers  almost  invariably  have 
the  best  of  the  company.  The  rates  are  generally  lower  than  meter 
rates ;  customers  have  little  incentive  to  economical  use  of  current. 
One  notable  case  maintained  for  seven  years  a  flat  rate  of  one  dollar 
per  month  for  each  residence,  irrespective  of  number  of  lights. 
That  was  a  municipal  plant.  In  one  case  the  load  was  reduced 
fifty  per  cent,  by  compelling  the  use  of  meters,  thus  allowing  the 
taking  on  of  additional  load  without  increase  of  equipment  other 
than  meters.  Experience  shows  that  the  reduction  of  load  by 
changing  to  meters  does  not  involve  a  corresponding  decrease  in 
revenue. 

Wattmeters  need  to  be  purchased  with  some  discretion,  and  need 
to  be  tested  for  accuracy  at  least  once  a  year.  They  should  in  every 
case  be  tested  before  being  placed  in  service  and  when  changed  from 
one  location  to  another. 

One  superintendent  reports  that  when  he  took  charge  several 
years  ago  it  was  quite  common  to  find  monthly  meter  charges  of 
only  a  few  cents,  even  in  winter  time ;  since  cleaning  and  correcting 
meters,  and  establishing  a  minimum  monthly  charge,  the  improved 
financial  showing  has  earned  his  salary  several  times  over. 


It  seems  not  uncommon  to  find  meters  running  from  10  to  40  per 
cent,  slow  on  full  load,  and  requiring  considerable  load  before 
starting.  Most  stations  would  increase  their  income  by  using  meters 
with  greater  accuracy  at  small  load.  In  many  cases  this  can  be 
accomplished  by  using  smaller  meters.  By  using  induction  meters 
on  alternating-current  circuits,  the  light  load  registration  has  been 
greatly  improved.  It  is  desirable  to  have  all  meters  of  the  same 
kind,  especially  in  smaller  stations,  which  cannot  afford  to  keep  a 
meter  specialist.  Cases  are  reported  where  customers  buy  their 
own  meters,  and  where  every  different  kind  of  meter  on  the  market 
adds  to  the  trials  of  the  superintendent ;  it  is  needless  to  say  that 
choice  of  meter,  and  preferably  the  ownership  of  same,  should  rest 
with  the  company. 

Meters  should  be  cleaned  and  tested  at  least  once  a  year.  This 
should  be  done  during  the  summer,  both  because  the  station  men 
have  more  time,  and  because  the  lighting  bills  are  so  small  that 
consumers  do  not  notice  the  change.  No  sane  meter  man  would 
choose  December  as  a  proper  time  to  clean  a  meter  that  was  found 
to  be  40  per  cent.  slow. 

Good  voltmeters  are  even  more  essential  than  station  wattmeters. 
The  ammeters  may  be  only  current  indicators  and  their  accuracy 
is  of  only  secondary  importance.  But  a  good  voltmeter,  properly 
used,  is  vital  to  the  satisfactory  operation  of  the  plant,  and  it  should 
be  accurate  within  at  most  one  per  cent.  The  voltmeter  is  the  gauge 
by  which  the  pressure  is  regulated,  and  proper  regulation  is  the 
measure  of  satisfactory  service.  The  voltmeter  should  not  only  be 
accurate  in  itself,  but  it  should  indicate  the  voltage  at  the  main 
center  of  distribution,  or  at  the  point  of  important  consumption. 
This  may  be  accomplished  by  bringing  pressure  wires  back  to  the 
station,  or  by  using  some  sort  of  compensating  device  which  will 
correct  for  drop  in  the  lines.  Good  station  instruments  should  be 
supplemented  by  accurate  portable  instruments,  by  which  to  test 
conditions  prevailing  on  the  circuits.  Good  portable  instruments 
are  as  essential  as  those  in  the  station  if  close  regulation  is  to  be 
attained. 

The  importance  of  close  and  correct  regulation  of  voltage  is  nol 
sufficiently  appreciated.  Lamp  makers  have  insisted  for  years  that 
the  life  of  a  lamp  is  greatly  shortened  by  excessive  pressure;  that 
an  increase  of  three  per  cent,  above  normal  voltage  cuts  off  the 
life  of  an  incandescent  lamp  by  one-third,  and  that  an  increase  of 
six  per  cent,  in  voltage  takes  away  about  seven-tenths  of  the  life 
of  the  lamps.  High  pressure  not  only  shortens  the  life  of  the  lamps, 
but  it  educates  consumers  to  expect  30  to  50  cp  from  a  i6-cp  lamp, 
so  that  much  dissatisfaction  follows  the  correction  of  the  voltage. 
Moreover,  high  pressure  increases  consumers'  bills  out  of  all  pro- 
portion, an  increase  of  10  per  cent,  in  the  pressure  causing  an  in- 
crease of  more  than  20  per  cent,  in  the  watts  taken  by  the  lamps, 
while  the  cost  of  lamp  renewals  is  appalling.  Low  pressure  is 
almost  as  bad  as  high  pressure,  for  while  the  lamps  last  much 
longer  they  give  so  poor  light  that  the  people  resort  to  oil  lamps, 
candles  and  anathemas. 

Excessive  high  or  low  pressure  is  often  experienced  in  various 
parts  of  the  system  when  the  station  operator  believes  that  the 
pressure  is  normal.  The  station  voltmeters  frequently  read  low,  so 
that  the  pressure  is  actually  higher  than  indicated.  Reports  at  hand 
sliow  station  voltmeters  reading  from  I  to  20  per  cent,  low,  only  a 
very  few  reading  too  high.  The  general  tendency  is  for  ammeters 
and  voltmeters  to  read  low  as  they  age.  Comparatively  few  stations 
seem  to  be  provided  with  portable  voltmeters.  These  are  essential 
for  checking  line  losses  and  distribution  of  load.  No  matter  how 
skillfully  the  circuits  may  have  been  designed,  the  load  is  sure  to 
change  from  the  conditions  assumed,  some  circuits  will  be  over- 
loaded while  others  are  light.  The  result  is  the  drop  varies  in 
different  parts  of  tow-n  and  at  different  hours  in  the  day.  Poor 
service  means  dissatisfied  customers  and  slow  increase  of  business. 
The  use  of  a  portable  voltmeter  will  show  what  lines  have  too  high 
voltage,  what  ones  are  too  low ;  by  a  systematic  study  of  the  situa- 
tion the  causes  may  be  located.  A  few  cases  may  be  cited  to  illus- 
trate. One  company  w-as  renewing  about  1,000  lamps  per  month, 
about  one-tenth  of  the  entire  number  installed,  on  account  of  poor 
regulation  caused  by  improper  balancing  of  load  on  the  different 
feeders,  and  by  not  tying  secondaries  in  the  business  district.  An- 
other case  of  poor  lights  was  located  by  a  portable  voltmeter  show- 
ing 128  volts  where  no  was  intended,  the  trouble  being  traced  to 
some  intelligent  wireman  who  connected  service  wires  to  the  pres- 
sure wires  running  back  to  the  station.    Poor  service  on  a  secondary 
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four  blocks  long,  with  a  transfuniicr  ;it  cacli  ctul.  was  (utiiid  lu  Ijc 
clue  to  the  blowing  of  the  primary  fuses  of  one  transformer.  Other 
cases  of  poor  service  were  traced  to  poor  splices  not  soUlcrcU,  but 
carefully  taped,  to  small  mains,  to  improper  intciior  wiring.  In  two 
adjacent  stores  connected  to  the  same  transfurmer  the  full  load 
voltages  were  found  to  he  <)j  and  loj  respectively.  In  a  three-phase 
plant  with  power  house  live  miles  from  town  a  voltage  variation  of 
IS  per  cent,  in  dilTerent  parts  of  the  town  on  moderate  load  was 
corrected  by  transferring  part  of  the  load  to  other  legs  of  the  circuit, 
by  installing  heavier  transformers  and  heavy  secondary  circuits  in  the 
crowded  district  and  by  moving  the  smaller  transformers  to  the 
thinly  lighted  districts.  When  my  informant  took  charge  of  this 
plant  there  was  no  portable  voltmeter  in  the  county,  and  the  only 
station  voltmeter  was  five  miles  from  the  load.  The  purchase  and 
intelligent  use  of  a  portable  voltmeter  quickly  indicated  the  causes  of 
dissatisfaction  and  the  remedies  became  plain, 

A  supply  man  reports  a  case  where  the  incandescent  lamps  were 
not  giving  sali>factory  life;  queries  about  the  regulation  were  always 
answered  that  the  regulation  was  first  class  and  that  the  lamps  gave 
good  light.  A  personal  visit  developed  that  the  engineer  had  no 
voltmeter  at  all  and  did  not  wish  any,  for  he  could  lell  by  his  eye 
when  the  lamps  were  at  proper  voltage.  As  a  corroboration  of  his 
judgment,  the  supply  man  tried  his  voltmeter  and  found  (hat  ific 
104-volt  lamps  were  operating  at  116  volts. 

One  supcrinlendent  reports  his  success  in  (iolenuining  the  distri- 
bution of  his  load  by  putting  a  maxinuun  demand  meter  into  the 
primary  circuit  of  transformers  or  into  branches  of  secondaries.  By 
moving  this  instrument  from  place  to  place,  cutting  it  in  at  the  fuses 
or  wherever  convenient,  he  is  able  to  locate  the  cuises  of  dim  lights. 

Since  many  conflicting  statements  are  made  by  lamp  agents,  each 
of  whom  has  positively  the  best  lamp  on  the  market,  and,  in  fact,  the 
only  one  that  an  up-to-date  station  can  afford  to  use,  the  only  wise 
thing  to  do  is  to  make  tests,  or  to  secure  the  results  of  impartial 
tests  made  by  others.  Many  central  station  men  are  suspicious  of 
photometers,  feeling  that  only  experts  can  use  them  correctly.  As 
a  matter  of  fact,  it  is  far  simpler  than  an  engine  indicator,  and  with 
a  good  voltmeter  and  careful  operation  will  easily  give  results  reliable 
within  two  per  cent.  It  is  also  an  open  secret  that  lamp  makers 
are  apt  to  furnish  a  more  uniform  selection  of  lamps  at  the  same 
rate  to  stations  known  to  have  photometers  for  testing,  and  that 
they  dispose  of  irregular  stock  to  stations  which  do  not  know 
whether  they  get  w-hat  they  want  or  not,  (This  is  not  saying  any- 
thing against  the  lamp  men,  for  if  they  do  not  dispose  of  irregular 
products  profitably,  the  cost  of  good  lamps  must '  increase  accord- 
ingly.) As  an  example,  a  recent  test  of  35  lamps  furnished  to  a 
station  without  a  photometer  showed  only  6  out  of  35  which  came 
between  I3^i  and  17  cp,  the  others  ranging  all  the  way  from  9  to 
20  cp.  Remarkable  tales  are  told  of  the  performance  of  bargain 
lamps  sold  by  drug  and  department  stores  where  the  stations  do 
not  furnish  renewals  free  or  at  a  cost  below  competition. 

The  importance  of  close  regulation  of  voltage  is  emphasized  at 
almost  every  electrical  convention,  yet  poor  regulation  is  one  of  the 
most  common  faults  in  station  practice,  A  recording  voltmeter  on 
an  important  feeder  from  one  of  the  largest  stations  in  the  north- 
west, and  operated  by  one  of  the  large  syndicates,  shows  a  pressure 
fluctuating  from  112  to  140  volts  on  a  secondary  supposed  to  give 
no  volts.  The  effect  on  the  lamps  and  on  the  cost  of  lamp  renewals 
may  be  imagined.  Photometric  tests  of  45  lamps  from  one  building 
served  by  this  feeder  showed  a  range  from  4.1  to  15.7  cp,  with  effi- 
ciencies running  from  3,27  to  -j.j  watts  per  candle,  the  lamps  having 
been  bought  for  i6-cp  at  3.1  and  3,5  watts  per  candle. 

In  securing  equipment  for  methodical  testing,  it  is  well  to  keep 
in  mind  that  satisfactory  service  is  more  important  than  efficiency, 
for  "the  better  the  service,  the  more  customers ;  and  the  more  cus- 
tomers, the  cheaper  the  cost  of  production."  The  most  important 
testing  instrument,  therefore,  is  a  portable  voltmeter  known  to  be 
accurate  within  one  per  cent.  With  this  the  station  voltmeter  can 
be  tested  and  then  be  retained,  corrected  or  replaced.  The  engine 
indicator  is  of  next  importance,  for  it  is  most  likely  to  locate  causes 
of  poor  economy.  With  this  should  come  a  tachometer  or  a  speed  in- 
dicator. Then  should  come  scales  for  weighing  fuel,  switchboard  watt- 
meters for  each  class  of  circuits.  Then  a  portable  ammeter  accurate 
within  about  one  per  cent. ;  for  measuring  direct  currents,  this  may 
be  a  "round-pattern"  instrument  provided  with  a  number  of  shunts 
from  one  ampere  up  so  as  to  obtain  a  variety  of  ranges ;  for  alter- 
nating  currents    an    ammeter   about    15    amperes    capacity   and    one 


about  50  or  lo(j  amperes  capacity  will  generally  answer;  then  add 
water  meters  and  tlieriuomctcrs  and  calorimeter  and  pump  register; 
then  add  photometer,  rctording  volimctcr;  then  for  an  alternating 
current  .station  add  two  or  more  waltinclers,  one  for  testing  watt 
consupiption  of  incandescent  lamps,  and  one  for  testing  meters, 
motors  and  arc  l.mips.  There  i.>  a  dilTerence  about  the  relative  im- 
portance of  the  instruments,  and  the  order  in  which  they  should 
be  secured,  but  the  above  order  will  be  about  right. 

The  (jiiestion  of  the  extent  to  wliith  a  station  of  moderate  size 
should  afford  to  maintain  regular  testing  is  an  open  one.  A  consult- 
ing engineer  of  excellent  reputation,  who  has  been  helping  better 
the  performance  of  central  stations,  says:  "My  procedure  is  to 
get  the  owner  to  mail  me  daily  an  hourly  record  of  coal  consump 
tion,  feed  water  consumption  and  kilowatt-hour  output  as  measured 
by  the  integrating  wattmeter ;  also  kind  of  coal,  temperature  of 
water,  steam  pressure,  and  any  readings  of  ammeters,  voltmeters, 
indicating  wattmeters,  steam  indicator  diagrams,  etc.,  which  would 
affect  the  economy  of  operation ;  also  a  daily  record  of  load  factor 
as  measured  by  wattmeter;  that  is,  the  ratio  of  average  load  to 
maxinmm  load  for  one  hour.  Hy  preparing  an  hourly  record,  oper- 
ators get  down  to  business  and  educate  themselves  on  the  subject 
of  pounds  of  coal  per  kilowatt-hour.  I  will  not  take  charge  of  a 
station  using  old  style  or  133-cyclc  transformers  or  any  decidedly 
incflicicnt  apparatus,  nor  unless  there  is  provided  a  Weston  volt- 
meter in  reserve,  an  indicating  wattmeter,  thermometers,  a  cold 
water  meter,  coal  scales,  an  engine  indicator,  a  counter  on  pump, 
and  keep  these  instruments  calibrated.  The  monthly  financial  state- 
ments must  also  be  furnished.  Some  of  the  results  now  obtained  are 
excellent  and  the  improvements  most  satisfactory.  Systematic  clean- 
ing, inspections,  tests  and  hourly  records  are  to  my  mind  necessary 
to  pay  maximum  dividends." 


New  Canadian   Niagara  Power  Enterprise. 


The  Ontario  Government  has  granted  a  franchise  to  the  To- 
ronto Niagara  Power  Company  which  gives  this  company  the 
right  to  develop  125,000  horse  power  in  Victoria  Free  Park. 
The  Government  was  governed  in  its  action  by  a  recommenda- 
tion of  the  Park  Commissioners.  The  franchise  permits  the 
construction  of  an  intake,  a  wheel-pit  and  a  tunnel.  It  is  thus 
clear  that  the  development  of  the  Toronto  Niagara  Power  Com- 
pany will  be  along  plans  very  similar  to  those  of  the  Canadian 
Niagara  Power  Company. 

The  intake  of  the  Toronto  Niagara  Power  Company  will  be 
located  between  the  forebay  of  the  Ontario  Power  Company  and 
the  inlet  of  the  Canadian  Niagara  Power  Company.  As  it  will 
be  further  up  the  river  than  the  works  of  the  latter  company,  it 
will  necessitate  the  construction  of  a  longer  tunnel.  This  tunnel 
will  extend  under  the  riverbed,  and  the  portal  will  be  practi- 
cally behind  the  sheet  of  water  of  the  Canadian  Falls.  For  the 
development  of  125,000  hp  the  section  of  the  tunnel  is  likely  to 
be  slightly  larger  than  the  tunnel  of  the  Canadian  Niagara  Power 
Company,  while  the  wheel-pit  will  probably  be  a  little  longer. 
From  $3,000,000  to  $5,000,000  will  be  expended  on  the  work, 
which  will  take  about  three  years  in  building.  For  this  reason 
it  will  be  a  very  long  time,  probably  five  years,  before  the  scenic 
features  of  the  Canadian  park  are  restored. 

When  the  Toronto  Niagara  Power  Company  applied  for  its 
franchise,  the  engineers  of  the  Canadian  Niagara  Power  Company 
pointed  out  that  the  construction  of  an  intake  above  their  inlet 
would  effect  serious  injury  to  their  installation  by  lessening  the 
supply  of  water.  The  Government  had  expert  engineers  make  a 
full  investigation  of  the  probability  of  such  an  occurrence,  the 
result  being  that  in  granting  the  franchise  the  Ontario  Govern- 
ment makes  it  compulsory  on  the  Toronto  Niagara  Power  Com- 
pany to  erect  weir  dams  for  the  protection  of  the  Canadian 
Niagara  Power  Company,  bonding  it  in  the  sum  of  $25,000. 

It  is  understood  that  the  Toronto  Niagara  Power  Company  will 
commence  work  this  spring.  The  principal  promoters  of  the 
new-  company  are  Frederic  Nicholls,  Lieut, -Col,  H.  M.  Pellat  and 
William  McKenzie,  of  Toronto.  One  of  their  principal  argu- 
ments to  secure  the  franchise  was  that  Canadian  power  should  be 
developed  by  Canadians  for  Canadians,  and  it  is  stated  that  the 
company  will  be  all  Canadian. 
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Vicarino  Car  Lighting  System  in  France. 


The  accompanying  illustralions  refer  to  a  French  system  of  car 
lighting  known  as  the  Vicarino  system,  which  is  being  exploited  by  the 
Compagnie  Generale  Eicctriquc  of  Nancy,  France.  One  of  the  main 
features  of  the  system  is  the  employment  of  two  sets  of  storage  bat- 
teries, one  of  which  is  being  charged  while  the  other  is  on  the  light- 
ing circuit.  This  system  is  now  installed  on  a  number  of  cars  of 
the  Chemin  de  Fer  de  I'Est. 

The  apparatus  consists  of  a  dynamo  suspended  under  the  floor 
of  the  car  connected  with  the  axle  by  means  of  a  belt;  two  storage 
batteries  of  16  cells  each  grouped  in  two  boxes ;  and  a  switchboard 
carrying  the  circuit  switches  and  the  automatic  regulating  appara- 
tus. There  is  also  an  arrangement  of  switches  whereby  when  the 
train  is  in  motion  the  dynamo  may  also  be  thrown  on  the  lighting 
circuit,  at  the  same  time  continuing  to  charge  the  batteries.  The 
batteries  are  automatically  thrown  into  the  dynamo  circuit  when 
the  voltage  of  the  latter  reaches  a  given  figure.  The  dynamo  also 
furnishes  to  the  battery  on  the  lamp  circuit  a  portion  of  the  current 
which  it  generates,  the  amount  depending  upon  the  output  of  the 
machine  and  the  state  of  charge  of  the  first  battery,  this  current 
passing  through  a  regulating  resistance  by  means  of  which  the 
voltage  of  the  battery  discharging  is  maintained  constant. 

When  the  train  stops,  the  circuit-breaker  throws  the  two  batteries 


whereby  when  the  voltage  of  the  dynamo  passes  a  certain  limit,  a 
resistance  is  thrown  into  the  exciting  circuit,  thus  avoiding  an  ab- 
normal charging  current. 


FICJ.    3. — VIEW    OF    GENERATOR. 

The  dynamo  brushes  are  automatically  displaced  by  180'  when  the 
motion  of  the  train  is  reversed.  The  brushes  are  of  carbon  and 
are  secured  to  a  cast-iron  disc;  this  disc  is  movable  about  its  axis 


FIG.    I. — ELECTRICAL   .\PPAK.\TUS   UNDER   CAR. 

in  parallel  and  introduces  into  circuit  a  portion  of  the  regulating 
resistance  mentioned  above.  By  this  means  there  is  avoided  the  fluc- 
tuation   in    voltage    which    would   otherwise    result    through    intro- 


FIC.    2. — GENERATOR    DISSEMBLED. 


ducing  into  circuit  the  second  battery.  By  means  of  a  switch  one 
battery  can  be  cut  out  of  the  lighting  circuit  and  the  other  cut  in, 
or  all  of  the  lights  extinguished,  or  the  two  batteries  thrown  in 
parallel   on  the   dynamo.     There  is   also  an  automatic  arrangement 


FIG.    4. — VIEW    OF    SWITCHBOARD. 


and  is  held  in  a  normal  position  by  a  stop.  When  the  direction 
of  motion  of  the  armature  is  reversed,  the  friction  of  the  brushes 
causes  the  disc  to  take  a  new  position  at  an  angle  of  180°,  where  it 
again   brings   up   against  a  stop.     The   dynamo  cut-out,   which   acts 
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when  the  voltage  of  the  dynamo  falls  below  a  given  iiuint,  li;is  two 
windings,  one  being  a  line  wire  shunt  winding  conncclcil  to  the  tcr- 
niinuls  of  the  dynamo,  and  ilie  other  a  large  wire  witulitiK  through 
whicli  the  armature  current  passes.  The  windiiiKs  act  normally 
together,  but  in  opposition  should  current  pass  from  the  batteries 
ti>  I  he  dynamo. 


VoltaKc  Kcgulaiion. 


Ill  a  i)ai)ir  read  at  the  recent  convention  of  the  Northwestern  lilcc- 
trical  Association,  Mr.  H.  C.  Wirt  considered  the  subject  of  voltage 
regulation  of  direct-current  circuits.  In  the  early  days  of  electric 
lighting,  a  rheostat  was  used  in  the  field  of  shunt  machines,  but 
this  system  is  not  a  success  on  modem   macliines. 

In  order  to  vary  the  voltage  quickly  the  rheostat  arm  would  have 
to  move  a  considerable  distance  instantly  and  regulators  of  this 
type  have  failed  to  control  the  voltage  as  the  service  demanded. 
Nor  docs  the  compound-wound  generator  give  proper  voltage  when 
its  speed  is  changed,  and  the  compound  winding  docs  not  correct 
for  temperature  effects. 

Mr.  Wirt  then  proceeded  to  describe  a  generator  regulator  recently 
invented  by  Mr-  A.  A.  Tyrrell.  Two  types  have  been  designed,  one 
of  them  to  be  used  with  direct-current  generators  and  the  other  for 
alternating-current  generators.  These  regulators  control  the  voltage 
of  the  generators  by  closing  and  opening  a  short  circuit  around 
the  field  rheostat,  thus  cutting  in  and  out  resistance  in  the  field 
circuit  of  the  generator,  the  voltage  being  varied  by  the  length  of 
time  the  resistance  is  included  in  circuit  and  out  of  circuit.  This 
operation  is  made  at  a  high  rate  of  speed,  varying  from  50  to  8co 
tiiiK's  per  minute.  Tlie  nuiMim'tU  of  the  contacts  which  switches 
in  and  out  the  resistance  is  accomplished  by  a  relay,  the  motion  of 
the  contacts  being  about  i-i6  of  an  inch. 

Fig.  I  shows  the  connections  of  the  direct-current  regulator.  The 
mag^uet  on  the  left  is  the  control  magnet,  which  is  connected  across 
the  circuit,  the  voltage  of  which  is  to  be  regulated.  A  relay  is  located 
at  the  middle  of  the  board.  The  movement  of  the  contacts  of  the 
Control  magnet  causes  the  relay  contacts  to  open  and  close.  The  relay 
contacts  are  connected  to  the  terminals  of  the  field  rheostat  of  the 
generator.  When  the  relay  contacts  are  closed  the  field  rheostat 
is  short-circuited,  which  cuts  out  the  resistance  and  so  causes  the 
generator  to  give  its  highest  voltage.  When  the  relay  contacts  are 
open,  all  the  resistance  of  the  field  rheostat  is  inserted  in  the  field 
circuit  of  the  generator  and  so  causes  it  to  give  the  lowest  voltage; 
thus  by  rapidly  closing  and  opening  the  relay  contacts  the  voltage 
of  the  generator  is  maintained  at  a  constant  value.  This  operation 
is  done  at  about  800  times  per  minute.  A  condenser  is  connected  to 
the  relay  contacts  to  prevent  injuirous  sparking.  The  control  magnet 
is  connected  by  means  of  pressure  wires  to  the  center  of  distribution. 
It  is  stated  that  a  curve  drawing  voltmeter  when  connected  to  a 
circuit  of  which  the  voltage  is  controlled  by  one  of  these  regulators, 
will  show  a  record  as  straight  as  if  ruled  with  a  straight  edge. 

The  regulator  for  alternating-current  generators  controls  the 
voltage  by  varying  the  resistance  in  the  field  of  the  exciter.  The 
regulator  for  the  alternating-current  generator  is  similar  to  the 
direct-current  regulator  with  the  addition  of  another  magnet,  which 
is  connected  across  the  exciter  circuit.  A  magnet  is  connected  across 
the  exciter  circuit  and  another  magnet  is  connected  across  the 
circuit  to  be  regulated.  The  alternating-control  magnet  has  two 
windings,  one  of  which  is  connected  across  the  circuit  to  be  regu- 
lated, and  the  other  is  connected  to  a  series  transformer.  The 
function  of  the  second  w'inding  is  to  build  up  the  generator  voltage 
in  direct  proportion  to  the  current  in  the  line  and  thus  compensate 
for  the  loss  in  the  line.  The  compounding  effect  can  be  varied  by 
means  of  two  levers  swinging  over  contact  points,  which  cut  in 
or  out  various  turns  on  the  magnet.  Once  the  regulator  is  adjusted, 
it  will  maintain  constant  potential  at  a  center  of  distribution  without 
any  hand  adjustment  irrespective  of  the  character  of  the  load.  The 
regulation  is  not  affected  by  speed  changes  unless  the  speed  is  so 
low  that  the  voltage  could  not  possibly  be  maintained.  The  alter- 
nating and  direct-current  control  magnets  together  operate  a  pair 
of  contacts  known  as  floating  contacts  which  operate  a  relay  magnet 
which  opens  or  closes  the  shunt  circuit  across  the  exciter  field  rheo- 
stat as  in  the  direct-current  regulator  described  above.  The  function 
of  the  floating  contacts  is  so  to  actuate  the  relay  magnet  that  the 
voltage  is  maintained  under  all  conditions  of  exciter  and  alternator 


vultugc!>.  These  contacts  bring  together  the  alternate  and  direct- 
current  portion  of  the  regulator  and  control  the  voltage  of  both 
Himultancoiisly.  The  contacts  will  usually  raise  from  no  load  to  full 
load  about  j/34!  of  an  inch,  while  the  exciter  voltage  may  vary  front 
10  to  130  volts  in  order  tu  maintain  the  desired  alternating  voltage. 

One  regulator  will  regulate  any  number  of  generators  of  any 
kilowatt  capacity  ])roviding  thry  arc  all  running  in  parallel  and  the 
exciters  are  also  in  parallel. 

The  voltage  regulators  described  above  arc  designed  to  control 
the  voltage  of  the  generators.  These  regulators  may  be  controlled 
by  pressure  wires  brought  back  from  a  center  of  distribution,  but 
as  the  distribution  system  from  a  central  station  is  usually  laid  out 
for  several  centers,  it  is  necessary  to  have  means  of  automatically 
adjusting  the  voltage  for  additional  centers  of  distribution. 

For  this  purpose  an  aut(unatic  fee<ler  regulator  for  alternating-cur- 
rent generators  has  been  developed.  It  is  usually  customary  to  allow 
considerable  drop  in  pressure  from  the  central  station  generator  to 
the  incandescent  lamp  or  other  translating  device.  I-'requently  this 
drop  amounts  to  10  per  cent,  of  the  initial  voltage.  With  such  a 
drop,  which  varies  according  to  the  load,  it  is  manifestly  necessary 
to  adjust  frequently  the  voltage  at  the  central  station  in  order  to 
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VOLTAGE   REGULATION. 

keep  it  at  a  uniform  voltage  at  the  center  of  distribution.  At  the 
present  time  this  is  generally  accomplished  by  means  of  hand  reg- 
ulators and  therefore  it  is  only  imperfectly  done.  An  automatic 
feeder  regulator  will  do  the  work  much  more  accurately  and  more 
cheaply  than  an  operator  with  a  hand  rheostat. 

The  alternating-current  feeder  regulators  have  been  made  in  two 
types,  one  a  booster  transformer  or  the  induction  type,  which  is 
similar  to  the  well-known  constant  transformer  used  with  series 
arc  lamps,  the  movement  of  the  coils  being  accomplished  by  com- 
pressed air  operating  on  a  piston  and  cylinder,  the  movement  of 
the  coil  being  controlled  by  a  voltmeter.  This  type  of  regulator  ha? 
the  advantage  of  having  no  contacts,  and  the  voltage  can  be  very 
gradually  varied. 

Where  a  transformer  is  used  in  connection  with  a  transmission 
plant  stepping  down  the  voltage  from,  say,  10,000  to  2,000,  a  dial 
switch  can  be  placed  upon  the  transformer.  The  contacts  can  be 
arranged  so  that  a  portion  of  the  winding  can  be  cut  out ;  thus  the 
secondary  voltage  can  be  varied  at  will.  The  movement  of  the 
switch  arm  is  controlled  by  a  voltmeter,  a  motor  furnishing  the 
power  necessary  to  move  the  switch.  The  voltmeter  operates  mag- 
netic clutches  which  apply  the  power  to  the  switch.  The  advantage 
of  this  type  of  regulator  over  the  induction  type  is  somewhat  lower 
first  cost.  The  disadvantage  is  that  the  voltage  has  to  be  varied  by 
different  steps  depending  upon  the  number  of  contacts  employed. 
Usually  a  difference  between  steps  of  one  volt  is  used  and  unless 
a  large  number  of  contacts  are  provided,  which  would  make  the 
apparatus  probably  too  expensive.     A  variation  of  a  volt  is  a  little 
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too  great  for  the  best  work,  therefore  the  induction  type  regulator 
has  advantages  over  the  dial  switch  type. 

Regulators  of  the  above  types  have  been  used  in  connection  with 
water  power  transmission  plants,  as  in  such  cases  the  drop  of  pres- 
sure in  lines  is  frequently  very  great  and  the  variation  in  voltage 
considerable.  There  seems  to  be  a  large  field  for  the  use  of  such 
regulators.  In  some  water  power  transmission  plants  the  variation 
in  voltage  at  times  has  been  as  much  as  20  per  cent.,  which  gives  very 
unsatisfactory  service  to  the  consumers.  An  installation  of  these 
automatic  feeder  regulators  has  corrected  the  trouble  and  maintained 
almost  constant  voltage,  so  that  the  service  is  satisfactory. 

Heretofore  in  trying  to  overcome  troubles  from  bad  voltage  reg- 
ulation attention  has  been  given  almost  wholly  to  the  question  of 
making  water  wheels  operate  within  proper  speed  limits,  but  such 
means  cannot  be  made  to  compensate  for  line  losses,  so  that  it 
would  seem  desirable  to  use  automatic  feeder  regulators  rather 
than  to  depend  wholly  on  water  wheel  governors. 

At  the  present  time  it  is  almost  the  universal  practice  to  use  sep- 
arate circuits  for  lighting  and  motor  work,  necessitating  large  ex- 
penditure on  the  part  of  the  central  station  management.  It  has 
been  considered  almost  impossible  to  give  good  lighting  service  and 
have  an  extensive  motor  service  operated  from  the  same  mains. 
With  automatic  voltage  generator  regulators  and  automatic  feeder 
regulators,  very  satisfactory  service  can  be  obtained  where  lights 
and  motors  are  operated  from  the  same  circuit  and  several  instal- 
lations have  been  made  where  these  results  have  been  obtained. 
This  new  practice  will  undoubtedly  reduce  the  cost  of  outside  con- 
struction by  reducing  the  number  of  feeders. 


Work  of  the  Carnegie  Institution. 


The  current  issue  of  Science  contains  an  official  account  of  the 
organization  of  the  Carnegie  Institution  and  of  its  plans  to  date. 
Eighteen  advisory  committees  have  been  appointed,  those  for  engi- 
neering and  physics  being  as  follows  : 

Engineering — R.  H.  Thurston,  Director  of  Sibley  College,  Cornell 
University,  Ithaca,  N.  Y.,  chairman ;  William  H.  Burr,  Professor  of 
Civil  Engineering,  Columbia  University,  New  York,  N.  Y. ;  George 
Gibbs,  Consulting  Engineer,  Baldwin  Locomotive  Works,  Philadel- 
phia, Pa.;  George  S.  Morison,  Civil  Engineer,  49  Wall  Street,  New 
York,  N.  Y. ;  Charles  P.  Steinmetz,  Electrician,  General  Electric 
Company,  Schenectady,  N.  Y. 

Physics — R.  S.  Woodward,  Dean  of  School  of  Pure  Science  and 
Professor  of  Mechanics  and  Mathematical  Physics,  Columbia  Uni- 
versity, New  York,  N.  Y.,  chairman;  Carl  Barus,  Professor  of 
Physics,  Brown  University,  Providence,  R.  I.;  A.  A.  Michelson, 
Head   Professor  of  Physics,  University  of  Chicago,  Chicago,  111. 

After  quoting  the  trust  deed,  the  report  says  that  it  is  the  judg- 
ment of  the  executive  committee  that  the  aims  enumerated  can  be 
best  carried  into  effect  under  the  following  principles,  which  are 
to  be  departed  from  only  in  very  exceptional  cases. 

The  Institution  proposes  to  undertake, 

(A)  To  promote  original  research  by  systematically  sustaining, 

(a)  Projects  of  broad  scope  that  may  lead  to  the  discovery  and 
utilization  of  new  forces  for  the  benefit  of  man,  pursuing  each  with 
the  greatest  possible  thoroughness. 

(b)  Projects  of  minor  scope  that  may  fill  in  gaps  in  knowledge  of 
particular  things  or  restricted  fields  of  research. 

(c)  Administration  of  a  definite  or  stated  research  under  a  single 
direction  by  competent  individuals. 

(d)  Appointment  of  research   assistants. 

(B)  To  increase  facilities  for  higher  education  by  promoting, 
(a)   Original   research  in  universities  and  fnstitutions  of  learning 

by  such  means  as  may  be  practicable  and  advisable. 

(&)  The  use  by  advanced  students  of  the  opportimities  oflfered 
for  special  study  and  research  by  the  Government  Bureaus  in 
Washington. 

The  Institution  does  not  propose  to  undertake, 

(a)  To  do  anything  that  is  being  well  done  by  other  agencies. 

(b)  To  do  that  which  can  be  better  done  by  other  agencies. 

(f)  To  enter  the  field  of  existing  organizations  that  are  properly 
equipped  or  are  likely  to  be  so  equipped. 

(rf)  To  give  aid  to  individuals  or  other  organizations  in  order  to 


relieve  them  of  financial  responsibilities  which  they  are  able  to  carry, 
or  in  order  that  they  may  divert  funds  to  other  purposes. 

(e)  To  enter  the  field  of  applied  science  except  in  unusual  cases. 

(f)  To  purchase  land  or  erect  buildings  for  any  organization. 

(g)  To  aid  institutions  when  it  is  practicable  to  accomplish  the 
same  result  by  aiding  individuals  who  may  or  may  not  be  connected 
with  institutions. 

(h)   To  provide  for  a  general  or  liberal  course  of  education. 

The  executive  committee,  keenly  realizing  the  importance  of  thor- 
oughly investigating  and  fully  considering  every  proposed  action 
before  recommending  it  to  the  trustees,  have  given  much  time  and 
thought  to  the  subject  of  organization,  and  at  the  several  meetings 
have  discussed  the  suggestions  received  from  individuals  and  from 
the  advisory  committees.  It  is  hoped  and  expected  that  the  Insti- 
tution will  set  a  high  standard  for  research.  This  the  committee 
believes  can  be  best  attained  and  maintained  by  establishing  such 
laboratories  and  facilities,  not  found  elsewhere,  as  are  necessary 
when  dealing  with  problems. 

The  committee  is  of  the  opinion  that  organization  in  Washington 
should  be  provided  for  by : 

(a)  Purchasing  in  the  northwestern  suburb  of  the  city  a  tract 
of  ground  suitable  for  present  and  future  needs. 

(b)  Erecting  thereon  a  central  administration  building,  to  serve 
as  the  administrative  headquarters  of  research  work  conducted, 
directed,  or  aided  by  the  Carnegie  Institution. 

(c)  Establishing  such  laboratories  from  time  to  time  as  may  be 
deemed  advisable. 

(d)  Employing  the  best  qualified  men  that  can  be  secured  for 
carrying  on  such  research  work  as  it  may  be  decided  to  undertake  in 
Washington. 

(e)  Continuing  and  developing  the  present  office  organization  as 
the  Executive  Committee  may  find  it  necessary  to  do  in  order  to 
properly  conduct  the  work  of  the  Institution. 

The  only  organization  outside  of  Washington  to  be  provided  for 
at  present  should  be  such  advisers  and  advisory  committees  as  may 
from  time  to  time  be  found  necessary  in  connection  with  the  de- 
velopment of  the  research  work  of  the  Institution.  It  is  the  opinion 
of  the  committee  that  such  persons  and  committees  should  be  largely 
advisory  and  not  executive  in  their  function.  Executive  work  should 
be  in  charge  of  paid  employees  of  the  Institution.  These  may  be 
officers,  research  associates  and  special  employees. 

Soon  after  the  Executive  Committee  began  its  investigations  it 
becaine  evident  that  two  lines  of  policy  were  open,  namely : 

(a)  To  sustain  broad  researches  and  extended  explorations  that 
will  greatly  add  to  knowledge. 

(b)  To  make  small  grants. 

Research  may  be  defined  as  original  investigation  in  any  field, 
whether  in  science,  literature  or  art.  Its  limits  coincide  with  the 
limits  of  the  knowable.  In  the  field  of  research  the  function  of 
the  Institution  should  be  organization,  the  substitution  of  organized 
for  unorganized  effort  wherever  such  combination  of  effort  prom- 
ises the  best  results;  and  the  prevention,  as  far  as  possible,  of 
needless  duplication  of  work.  Hitherto,  with  few  exceptions,  re- 
search has  been  a  matter  of  individual  enterprise,  each  worker  taking 
up  the  special  problem  which  chance  or  taste  led  him  to  and  treating 
it  in  his  own  way.  No  investigator,  working  single-handed,  can  at 
present  approach  the  largest  problems  in  the  broadest  way  thor- 
oughly and  systematically. 

With  an  income  large  enough  to  enter  upon  some  large  projects 
and  a  number  of  minor  ones,  it  appears  to  be  wiser,  at  the  begin- 
ning, to  make  a  number  of  small  grants  and  to  thoroughly  prepare 
to  take  up  some  of  the  larger  projects.  With  this  in  view  the 
Executive  Committee  recommended  to  the  trustees  that  there  be 
placed  at  its  disposal  for  the  fiscal  year  1902-3,  two  hundred  thou- 
sand dollars  for  aid  to  special  researches  in  various  branches  of 
science,  and  $40,000  for  the  publication  of  the  results  achieved. 
During  the  year  plans  will  be  perfected,  data  secured  and  experience 
gained  that  will  be  of  great  service  in  formulating  recommendations 
for  the  ensuing  year. 

In  the  opinion  of  the  committee,  the  most  efifcctive  way  to  discover 
and  develop  the  exceptional  man  is  to  put  promising  men  upon 
research  work  under  proper  guidance  and  supervision.  Those  who 
do  not  fulfil  their  promise  will  soon  drop  out,  and  by  the  survival 
of  the  fittest  the  exceptionally  capable  man  will  appear  and  be  given 
opportunity  to  accomplish  the  best  that  is  in  him.    When  the  genius 
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is   discovered,   provide    tiim    with    llic    bc>>l    e(|ui|)incnt    tliat    can    br 
obtained. 

In  making  grants  the  wisest  policy  appears  to  be  to  make  them  tu 
individuals  (or  a  specific  purpose  rather  than  to  institutions  for  gen 
rral  purposes. 

Under  the  authority  conferred  upon  it  by  tiie  trustees  at  their 
first  meeting,  the  Kxecutive  Comniittec  made  three  grants,  as  fol- 
lows: 

March  15,    igoi.     To  the  Marine  Tllologlciil   Laboratory,   Woodi  Mole, 

Mbm.,    for   general   lupporl    $4,<>n>i 

April    15,    190J.     To    Dr.    J.    McK.    Caltell,   Columliln   Univertlly,    New 

York,  for  preparing  a  li<t  of  the  scientific  men  of  the  United  States.  .         i.onu 

April  IS,  igoi.  To  Dr.  llideyo  NoguchI  and  i'rufessor  ^.mon  FIcxner, 
Philadelphio,  Pa.,  for  continuation  of  their  studies  of  the  toxicological 
actions  of  !innke  vennin  and  allied  poisons    1,000 

Total     $6,000 

Since  the  second  meeting  of  the  triislecs,  on  November  25,  1902, 
the  Executive  Committee  has  made  the  following  grants  in  the 
several  departments  of  science  mentioned.  Anthropology,  mathe- 
matics and  other  branches  will  be  acted  upon  later: 

Astronomy    Jj  i  .000 

nibliography     ■  5,000 

Botany   •  <  ,700 

rhemistry    3,000 

Kconomics     15,000 

Engineering    4>5oo 

Exploration     5, 000 

Geology     1 2,000 

Geophysics    8,500 

History    SiOOO 

Investigation  of  project  for  southern  and  solar  observatory S,ooo 

Investigation  of  project  for  physical  and  geophysical  laboratories 5,000 

Investigation  of  natural  history  projects 5,000 

Marine  biological  research    12,500 

Paleontology     ',900 

Physics    4,000 

Physiology    S,ooo 

Psychology    i  ,600 

Publications    SpSoo 

Research    assistants    25,000 

Student  research  work  in  Washington 10,000 

Zoology   4,000 

Total    $185,200 

As  a  convenient  summary  of  the  plans  and  methods  thus  far 
agreed  upon  the  following  minute  was  approved : 

The  methods  of  administration  of  the  Carnegie  Institution  thus 
far  developed  are  general  rather  than  specific. 

The  encouragement  of  any  branch  of  science  comes  within  the 
possible  scope  of  this  foundation,  but  as  the  fund,  munificent  as  it 
is,  is  inadequate  to  meet  the  requests  for  aid  already  presented, 
not  to  mention  others  which  are  foreseen  though  not  yet  formulated, 
attention  has  been  concentrated  upon  a  selection  of  those  objects 
which,  at  this  time  and  in  our  country,  seem  to  require  immediate 
assistance. 

Efforts  have  been  and  will  be  made  to  secure  co-operation  with 
other  agencies  established  for  the  advancement  of  knowledge,  while 
care  will  be  exercised  to  refrain  from  interference  or  rivalry  with 
them.  Accordingly,  ground  already  occupied  will  be  avoided.  For 
example,  if  medical  research  is  provided  for  by  other  agencies,  as 
it  appears  to  be,  the  Carnegie  Institution  will  not  enter  that  field. 
Systematic  education,  abundantly  provided  for  in  this  country  by 
universities,  colleges,  professional  schools,  and  schools  of  technology, 
will  not  be  undertaken.  Nor  will  the  assistance  of  meritorious 
students  in  the  early  stages  of  their  studies  come  within  the  scope 
of  this  foundation.  Sites  or  buildings  for  other  institutions  will 
not  be  provided. 

Specific  grants  have  been  and  will  be  made,  for  definite  purposes, 
to  individual  investigators,  young  or  old,  of  marked  ability,  and' 
for  assistance,  books,  instruments,  apparatus  and  materials.  It  is 
imderstood  that  such  purchases  are  the  property  of  the  Carnegie 
Institution  and  subject  to  its  control.  The  persons  thus  aided  will 
be  expected  to  report  upon  the  methods  followed  and  the  results 
obtained.  In  the  publication  of  results  it  is  expected  that  the 
writer  will  say  that  he  was  aided  by  the  Carnegie  Institution  of 
Washington,  unless  it  be  requested  that  this  fact  be  not  made  known. 

In  order  to  carry  out  the  founder's  instructions  in  respect  to 
bringing  to  Washington  highly  qualified  persons  who  wish  to  profit 
by  the  opportunities  for  observation  and  research  afforded  by  the 
various  scientific  bureaus  of  the  United  States  Government,  a  certain 
sum  is  set  apart  for  this  purpose. 


In  addition,  the  Carnegie  Institution  will  appoint  from  time  to  time 
a  number  of  persons  to  be  known  as  research  assistants,  who  may  or 
may  not  reside  in  Washington,  und  who  shall  uiidcrlukc  to  curry 
on  stich  special  investigation  as  may  be  entrusted  to  them  by  the 
Institution.  The  appointments  will  be  made  for  a  year,  and  may 
be  renewed  in  any  case  where  it  seems  desirable.  I'ermission  may 
be  given  to  go  abroad,  if  special  advantages  not  accessible  in  this 
country  can  thus  be  secured. 

Publication  is  regarded  by  the  founder  :is  of  special  importance. 
Accordingly,  appropriations  will  be  made  for  this  purpose,  especially 
lor  the  printing  of  papers  of  acknowledged  importance,  so  abstruse, 
so  extended  or  so  costly  that  without  the  aid  of  this  fund  they  may 
not  see  the  light. 

With  respect  to  certain  large  undertakings  involving  much  ex- 
pense, which  have  been  or  may  be  suggested,  careful  preliminary 
inquiries  have  been  and  will  be  made. 

In  order  to  secure  the  counsel  of  experts  in  various  departments 
of  knowledge,  special  advisers  have  been  and  will  be  invited  from 
time  to  time  for  consultation.  Valuable  suggestions  and  counsel 
have  already  been  received  from  such  advisers. 


George  Westinghouse  in   London. 


At  Claridge's  Hotel  in  London,  one  night  last  month,  Mr.  George 
Westinghouse  entertained  at  dinner  a  large  company  of  British  rail- 
way managers,  tinaiiciers  and  scientists.  Two  speeches  were  made 
of  unique  interest.  One  of  these  was  by  Lord  Kelvin,  the  other 
by  the  host  of  the  occasion. 

Lord  Kelvin  said:  "At  this  dinner  of  friends  I  would  like  to 
express  a  common  sentiment  which  all  must  feel,  our  appreciation 
of  the  qualities  of  our  charming  and  beloved  host,  Mr.  Westing- 
house. I  am  sure  that  Mr.  Westinghousc's  coming  to  England  re- 
minds us  all  of  the  advantages  that  England  has  derived  from  his 
genius  and  perseverance  and  grand  skill  in  bringing  out  for  the 
public  good  so  many  of  the  results  of  science  and  inventiveness. 
There  are  many  railway  men  present  at  this  table,  and  many  pas- 
sengers by  railways — which  means  that  every  inhabitant  of  our 
country  is  represented  here.  When  people  belonging  to  these  two 
classes — the  railway  men  and  the  traveling  public  of  Great  Britain 
are  gathered  together  as  now,  we  can  scarcely  see  Mr.  Westinghouse 
without  feeling  how  much  we  owe  to  him  for  the  Westinghouse 
brake.  (Applause.)  But  Mr.  Westinghouse  has  not  stopped  with 
his  brake;  he  has  gone  on  and  on  and  on,  in  America,  flashing  over 
again  on  this  side  of  the  Atlantic,  and  bringing  his  energies  here. 
The  present  development  of  the  electric  industry  in  the  United 
Kingdom  owes  its  growth  largely  to  him.  'Largely'  is  a  small  word 
to  express  how  much  we  owe  to  him.  I  do  not  wish  to  enter  into 
any  comparisons  or  superlatives,  but  I  do  not  think  any  man  in  the 
world  of  engineering  could  be  named  to  whom  more  is  due  than  to 
Mr.  Westinghouse  for  his  work  in  electric  engineering. 

"Other  things  besides  mechanical  engineering  and  electrical  en- 
gineering we  owe  to  Mr.  Westinghouse.  We  owe  to  him  the  bring- 
ing to  England  and  causing  to  be  appreciated  in  England,  American 
methods — American  methods  in  a  certain  way,  which  I  may  refer 
to  without  invidious  comparison ;  American  methods  of  industry, 
and  resolution  and  determination — which  are  also  English  methods, 
because  they  have  been  inherited  from  England.  (Applause.) 
Here  it  comes  back  to  us,  with  compound  interest,  in  the  shape  of 
Mr.  Westinghouse,  and  I  am  sure  that  we  all  feel  that  we  are 
largely  indebted  to  him  for  what  he  has  done  for  us,  what  he  is 
doing  for  us,  and  in  advance,  for  what  he  is  planning  to  do  for  us 
in  the  future.  We  appreciate  all  this,  and  we  appreciate  him  as  a 
kind  friend,  a  genial  host  and  entertainer.  I  ask  you  to  join  me 
in  drinking  the  health  of  Mr.  George  Westinghouse." 

The  toast  having  been  honored  with  enthusiasm,  Mr.  Westing- 
house rose  to  respond.  He  said :  "I  wish  to  thank  our  distinguished 
scientific  friend.  Lord  Kelvin,  for  the  complimentary  language  he 
has  used  about  me.  And  I  would  like  to  say  to  all  you  railway  men 
here  present,  that  my  life  has  been  very  much  associated  with  your 
calling.  I  invented  the  brake,  of  which  Lord  Kelvin  has  spoken, 
when  I  was  scarcely  twenty-one  years  old,  and  thus  became  ac- 
quainted with  railway  men  when  the  railway  industry  was  rather  a 
poor  one  compared  with  what  it  is  to-day.  Since  then  I  have  closely 
followed    railway    operations,    becoming    acquainted    with    almost 
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everything  that  is  being  done  in  thcui,  and  it  is  particularly  my 
friendship  with  railway  men  which  has  prompted  me  to  go  forward 
in  my  work  with  an  interest  and  keenness  that  probably  would  not 
have  resulted   from  ordinary  commercial  motives. 

"Lord  Kelvin  has  been  good  enough  to  refer  to  my  coming  to  this 
country.  I  came  here  thirty  years  ago,  and  for  ten  years  or  so  I 
was  here  about  half  the  time.  At  that  time  it  was  very  difficult 
to  get  any  new  thing  done  in  England.  I  often  wanted  to  sit  down 
and  cry,  because  I  could  not  get  anyone  to  believe  in  anything. 
(Laughter.)  I  wanted  in  those  early  days  to  try  an  iron  brake  shoe, 
because,  on  account  of  rapid  wear  we  couldn't  keep  the  wooden  one 
adjusted.  I  had  to  beg  and  beg  to  be  permitted  to  put  a  set  of 
metal  brake  shoes  on  one  tender  on  the  Caledonian  Railway.  Finally 
I  succeeded.  You  all  know  that  nowadays  all  the  railway  shoes 
or  blocks  are  made  of  cast  iron  or  other  metal  and  are  used  upon 
all  the  wheels  of  the  train. 

"Lord  Kelvin  has  alluded  to  'American  methods.'  May  I  say 
that  one  of  your  English  difficulties  is  inherent,  I  think,  in  an  old- 
world,  highly-developed  country.  After  a  man  (or  a  nation)  has 
worked  prosperously  for  a  long  time,  he  opposes  improvement  or 
suggestion,  thinking,  'What  I  have  is  good  enough — I  won't  try 
a  new  thing.'  In  America,  however,  the  necessities  have  produced 
different  results.  Lord  Kelvin  speaks  of  England  having  sent 
many  men  to  America.  It  has  also  sent  to  us  many  ideas.  If  you 
take  up  the  American  patent  records  and  follow  the  cases  in  litiga- 
tion especially  ycu  will  find  that  among  the  references  cited  many 


Mr.   George   li'esliiighoiisc.       Lord  Kelvin.        Mr.   Clias.    Merz. 
WATCHING    A    TEST    OF    HEWITT    CONVERTER. 

{Taken  by  Light  of  a  Hexvitt  Mercury  Vapor  Tube.) 

are  of  English  origin,  some  of  them  containing  ideas  so  complete, 
the  wonder  is  that  the  inventions  disclosed  were  not  established 
fully  and  completely  in  your  own  land.  These  records  seem  to  show 
that  Americans  and  Englishmen  have  invented  the  same  thing  many 
times. 

"In  America,  however,  we  have  always  been  short-handed  with 
regard  to  labor.  We  have  been  obliged  to  find  methods  whereby 
one  man  may  accomplish  the  work  of  two  or  three  men  as  compared 
with  your  practice  here.  We  have  had  the  best  men  from  Europe — 
Englishmen,  Germans,  French,  everybody — skilled  men,  highly 
trained  men,  as  well  as  laboring  men ;  we  have  combined  their 
experience  with  our  own,  coupled  it  with  our  necessities,  and  have 
thus  accomplished  results  unattainable  in  a  country  like  this,  where 
you  have  more  labor  than  you  can  well  keep  employed. 

"As  an  illustration  of  what  has  been  accomplished  by  the  use  of 
electricity  in  a  great  industry.  I  may  cite  the  Homestead  Mills  of 
the  Carnegie  Company.  Mr.  Schwab,  whose  name  is  well  known  to 
you,  is  a  genius  in  his  way,  particularly  in  the  management  of  men ; 
he  is  a  master  in  organising  and  directing  men.  Mr.  Carnegie 
believed  in  him,  and  if  ]\Ir.  Schwab  made  a  suggestion  in  regard  to 
the  use  of  new  appliances,  even  if  it  involved  the  tearing  down  of 
an  old  mill  and  putting  up  a  new  one,  the  new  one  was  ordered. 
What  Mr.  Schwab  thought  should  be  done  was  done.  .\s  a  result 
of  such  progressiveness  we  may  see  the  splendid  mills  at  Home- 
stead, where  they  produce  with  about  4,000  men  three  times  as 
much  steel  as  the  Krupp  works  produce  with  15,000  men.  The  re- 
sults are  simply  wonderful.    You  can  start  there  to-day,  in  a  build- 


ing containing  steel-melting  furnaces,  and  you  will  there  see  three 
men  mounted  on  a  car  with  the  charging  apparatus  which  is 
moved  and  operated  by  electricity.  With  a  few  movements  of  this 
ingenious  contrivance  three  men  charge  twenty  furnaces,  which, 
prior  to  the  use  of  electricity,  would  have  required  the  labor  of 
over  200  men. 

"You  may  go  into  the  yards  of  the  Homestead  mills  where  they 
pile  the  metal  in  stock.  This  yard  is  covered  by  a  system  of  over- 
head cranes,  and  the  result  is  that  not  only  here,  but  in  the  mill, 
and  in  every  other  place,  you  may  see  great  weights  lifted  and 
many  undertakings  going  on  without  a  single  man  exerting  himself 
a  bit — working  not  half  as  hard  as  I  am  working  now.  (Laughter.) 
"I  took  some  English  friends  to  Homestead.  Mr.  Schwab,  after 
guiding  us  through  several  departments,  said :  'I  will  now  show  you 
where  we  turn  out  750  tons  of  plate  girders  per  day.'  The  mill  was 
in  the  shape  of  an  L.  We  went  into  the  short  end  of  the  L, 
where  the  furnaces  were  fed  by  natural  gas,  of  course  requiring 
no  stokers.  The  end  at  which  we  entered  had  a  rather  low  roof,  and 
there  was  in  sight  a  contrivance  like  a  battering  ram  in  front  of 
the  furnaces ;  two  workmen  were  sitting  down  eating  their  dinners 
near  by;  no  one  else  was  present.  I  thought:  'Mr.  Schwab  has 
made  a  mistake;  he  has  asked  us  to  see  a  mill  that  is  not  in  oper- 
ation.' But  we  went  through  this  mill,  which  was  about  200  feet 
long,  and  suddenly  we  heard  a  rattle  and  then  saw  a  truck  approach- 
ing loaded  with  a  big  ingot.  No  one  touched  the  truck  or  the  ingot. 
The  load  came  to  a  platform,  the  crane  overhead  dropped  a  pair 
of  tongs  and  quickly  put  the  ingot  on  the  roller  table,  and  as  it 
moved  along  to  the  great  rolls,  it  was  automatically  kept  in  place. 
The  adjusting  screws  of  the  rolls  were  turned  by  little  electric 
motors,  and  not  a  man  in  that  house  did  a  bit  of  work.  It  was- 
just  as  easy  as  what  you  are  doing  now — looking  on!  (Laughter.)' 
We  went  back  to  the  furnaces.  There  was  a  fifteen-year-old  boy 
seated  in  a  little  place  called  the  'pulpit.'  He  was  able,  merely  by 
the  movement  of  levers,  to  open  at  will  any  of  the  furnace  doors^ 
and  move  the  car  along.  And  we  saw  this  car  come  in  front  of  a 
furnace  and  the  charging  machine  approach  and  take  out  of  the 
open  furnace  a  hot  ingot,  which  was  dropped  on  the  car  and  moved 
off  to  its  work.  There  was  this  boy  doing  absolutely  no  hard  work, 
and  his  mill  was  turning  out  750  tons  of  steel  plate  each  day.  My 
English  friends  said :  'England  has  no  chance  in  competition  with 
such  methods.' 

"Now,  all  this  sort  of  thing  came  about  in  America  because  of 
our  necessities.  We  hadn't  men  enough  to  do  our  work.  There 
was  a  premium  in  favor  of  those  who  could  invent  machines  to 
work  and  thus  supply  the  deficiency. 

"At  the  Carnegie  mills  we  went  to  see  three  blast  furnaces.  They 
were  making  1,800  tons  of  pig-iron  in  twenty-four  hours.  We  saw 
only  two  or  three  men  on  a  truck,  which  was  moved  automatically. 
These  men  were  letting  the  ore  run  from  shoots  and  mixing  it  in' 
the  required  quantity,  and  when  they  had  filled  a  truck,  it  was 
carried  up  and  its  contents  dumped  into  a  furnace  whence  it  re- 
turned for  another  load.  They  were  running  the  metal  into  an 
immense  receptacle  into  which  the  metal  from  all  three  furnaces 
was  mixed.  From  this  place  the  metal  was  taken  as  required,  put 
into  a  special  tank,  mounted  on  a  car  and  taken  to  Homestead,  two 
or  three  miles  away,  to  be  poured  into  the  furnaces ;  one  heating 
only  was  required. 

"I  refer  to  all  this  simply  to  illustrate  the  immense  advantages 
we  have  had  in  America,  and  the  kind  of  experience  I  have  been 
able  to  bring  to  this  country,  and  to  which  Lord  Kelvin  so  gener- 
ously alluded,  and  which  I  hope  will  be  not  only  useful  and  profit- 
able, but  will  establish  for  the  company  I  represent  a  name  and 
a  position  which  you  will  all  regard  as  most  satisfactory.  (Ap- 
plause.) 

"I  want  to  thank  you  very  sincerely  for  the  kind  expressions 
with  which  you  have  greeted  me.  and  especially  for  your  acceptance 
of  my  invitation  to  inspect  this  evening  a  couple  of  inventions,  one 
of  which — the  Hewitt  mercury  vapor  lamp — is  a  complete  and  ac- 
complished thing.  The  rays  of  this  light  are  not  very  pleasant  as 
yet,  but  the  light  is  likely,  however,  to  be  of  great  value.  The 
other  invention — the  Hewitt  static  converter — is  quite  new,  and  its 
object  is  to  convert  alternating  currents  into  direct  current  at  so 
low  a  cost  in  comparison  with  the  sums  which  have  heretofore  been 
expended  for  equivalent  results,  that  it  is  likely,  when  fully  per- 
fected, to  cause  an  immense  stimulus  in  regard  to  the  use  of  elec- 
tricity in  all  parts  of  England,  and  particularly  in  the  agricultural 
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parts  of  the  cuuiitiy,   lUr   lariii   work,  and   for   iiiumiik  .ill   kind^  of  'I'lic  cuniplct<^  ci|iiipmcnl  is  capable  of  sending  and  receiving  nies- 

vchicles.  sages  a  distance  of  fifty  miles  in  actual  practice,  whilst  the  receiver 

"1  liu\c  taken  advuntatje  of  these  inventions  to  invite  you  to  see  in  connection  with  a  transmitter  of  Krcatcr  power  will  respond  to  a 

them  as  my  guests,  and  1   thank  you   for  having  honored  nic  with  correspondingly  greater  distance, 
your  presence  to-night." 


Wireless  TelcKraphy  Lecture  Apparatus. 


We  illustrate  herewith  the  apparatus  used  by  Mr.  A.  h'rederick 
Collins  in  his  lectures  on  wireless  tclcRrnphy.  During  the  present 
season  Mr.  Collins  lias  delivered  about  twenty  lectures,  including 
one  before  the  New  Wnk  lileclrical  Society  and  one  before  the 
Hrooklyn  Institute  of  .Arts  and  Sciences. 

The   receiver    (Fipr.    i).   which    was   presented    In    Mr.   rujlms   iiy 


I'IG.    I.  —  WIKtLESS  TtI.EGU.M'H    KliCKU  KK. 

the  Marconi  Wireless  Telegraph  Company  of  America,  is  of  the 
same  type  as  that  regularly  employed  by  Mr.  Marconi  for  his  long- 
distance tests.  The  relay  is  so  sensitive  that  by  closing  the  circuit 
through  the  medium  of  the  body  it  will  respond,  whilst  the  sensitive- 
ness of  the  coherer  is  so  great  that  for  experimental  demonstra- 
tions the  slightest  sparks  of  a  direct  current  is  more  than  sufficient 


FIG.    2. WIKELESS    TELEGRAPH    TRANSMITTER. 

to  Operate  it,  and  the  antennae  and  artificial  earths  must  be  cut  out 
entirely  to  avoid  jamming. 

The  coil  shown  in  Fig.  2  has  all  the  latest  improvements,  includ- 
ing an  interlocking  switch,  an  adjustable  condenser  and  an  inde- 
pendent vibrator. 


Points  in  the  New   German  Tariff. 


Mr.  Ir.mk  11.  Mason,  the  energetic  and  cdicicnt  U.  S.  Consul- 
Ccncral  at  Merlin,  has  forwarded  the  State  Dciiartment  an  in- 
teresting digest  of  the  new  German  tariff  act,  in  regard  to  which 
he  says:  The  tarifT  act  which,  after  the  longest  an<l  most  mo- 
mentous .struggle  in  German  legislative  annals,  passed  the  Reich- 
stag during  an  all-night  session  on  December  1.V14,  vvas  immedi- 
ately thereafter  confirmed  by  the  Bundcsrath  and  became  a  law 
of  the  I'.mpirc.  The  imperial  decree  followed,  announcing  its  en- 
actment, defining  the  classes  of  articles  that  are  to  be  duty  free, 
.md  declaring  that  the  date  at  which  the  new  tariff  law  would 
become  operative  will  be  announced  hereafter.  When  this  will 
he  will  depend  mainly  upon  the  time  that  will  be  necessarily  occu- 
|)ied  in  negotiating  new  commercial  treaties  with  the  several  na- 
tions with  which  Germany  has  had  such  treaties  during  the  past 
ten  years,  which  conventions  must  now  be  revised  and  agreed  to 
on  the  wholly  novel  basis  which  will  be  established  by  the  new 
tariff.  How  long  this  will  require  is  as  yet  a  matter  of  con- 
jecture, but  it  is  generally  thought  that  the  treaty  negotiations 
will  occupy  from  twelve  to  eighteen  months,  which  would  bring 
the  tariff  law  of  December,  1902,  into  force  somewhere  between 
January  and  July,  1904.  The  law  as  finally  enacted  was,  with  a 
few  more  or  less  important  changes,  practically  identical  with 
the  bill  originally  proposed  by  the  Imperial  Government  and  first 
officially  published  on  July  26,  1901.  It  is  essentially  of  "agrarian" 
character,  i.  e.,  the  agricultural  classes  or  interests  are  favored 
with  duties  highly  protective  of  the  products  of  the  farm  and  field. 

Subjoined  is  data  in  regard  to  electrical  and  allied  apparatus 

that  is  affected: 

Electrical    macliincry,    viz.,    dynamos,    electric    motors,    converters, 
transformers,  etc.,  for  machines: 

Marks. 

Under  500  kilograms  (1,102  pounds) per  100  kilograms     9.oo=$2.i4 

500  to  3,000  kifograms  (1,102  to  6,614  pounds) do..     7.00=  1.66 

More  than  3,000  kilograms  (6,614  pounds)  in  weight do..     6.00=  1.42 

Machine    tools    for    working    metals,    wood,    or    stone,    steam    and 
hydraulic  presses,  welding  machines,  mechanical  hammers: 

250  kilograms   (551  pounds)   in  weight per   100  kilograms  20.00=  4.76 

250  to  1,000  kilograms   (551  to  2,205  pounds)    do..  12.00=  2.85 

1,000   to   3,000   kilograms    (2,205    to    6,614    pounds)     do..  8.00=  1.90 

3,000    to    10,000   kilograms    (6,614    to    22,046   pounds) ...  .do. .  6.00 —  1.42 

Over  10,000  kilograms  (22,046  pounds) do. .  4.00=     .97 

Steam  engines,  turbines,  gas  and  caloric  engines,  blowing  ma- 
chinery, pumps,  portable  cranes,  pile  drivers  and  power  hammers, 
ice  machinery,  etc.,  range  from  a  rate  of  $23.80  per  100  kilograms 
(220.4  pounds)  for  machines  weighing  less  than  40  kilograms  (88 
pounds)  each  to  $4.28  for  machines  between  one  and  two  tons  in 
weight,  and  so  on  down  to  83  cents  per  100  kilograms  for  ma- 
chinery weighing  more  than  100  tons  each.  Under  the  same  inter- 
pretation, the  following  items  appear,  but  not  very  clearly : 

Marks. 

Telegraphic  instruments,   telephones,   electrical   lighting  and   power 

transmission  apparatus,  electrical  measuring  instruments,  etc..     60.00— $14.28 

Motor,  railway,  and  street  cars 10.00—     2.38 

Freight   cars,  open   and   covered    S-oo —     '''9 

Passenger  cars: 

Not   upholstered    7.5"=     '•78 

Upholstered    12.00=     2.85 

Under  the  new  tariff  most  raw  materials,  including  copper,  lead  and 
aluminum,  remain  free  of  duty. 

The  general  subject  now  enters  upon  its  final  and,  in  some  re- 
spects, most  complicated  phase — that  of  the  negotiation  of  a  new 
set  of  commercial  treaties  based  on  the  revised  tariff.  During 
the  final  debate  on  the  bill  of  the  Reichstag,  it  was  promised 
that  the  Government  would  undertake,  before  making  new  con- 
ventions, a  thorough  revision  of  all  existing  treaties  which  contain 
the  most-favored-nation  clause.  As  a  reason  for  this,  it  was 
stated  that  the  United  States  has  introduced  in  practice  a  modi- 
fied interpretation  of  that  clause  which  renders  it  inadvisable  for 
Germany  to  concede  most-favored-nation  privileges  to  any  coun- 
tries except  those  with  whom  new  and  special  arrangements  will 
be  made. 
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United  States  Navy  Tests  of    Wireless  Telegraphy. 


Official  tests  by  the  United  States  Naval  Board  of  Wireless  Tele- 
graph examiners  of  the  De  Forest  system  between  the  Naval  Acad- 
emy, Annapolis,  and  the  Wasliington  Navy  Yard,  were  recently 
concluded. 

These  two  stations  are  separated  by  thirty-six  miles  entirely 
overland,  consisting  of  rough,  hilly  country  heavily  wooded.  Ger- 
man and  French  wireless  telegraph  engineers  who  have  essayed  to 
cover  this  distance  have  pronounced  it  equal  to  180  or  200  miles  over 
salt  water.  The  Slaby-Arco  and  Braun  German  systems  and  the 
Ducretet  and  Rochefort  systems  from  France  have  all  been  tried 
over  this  range.  Though  exhaustive  experiments  were  made,  the 
Slaby-Arco  system  was,  it  is  said,  the  only  foreign  system  which 
was  able  to  transmit  intelligible  messages,  and  this  only  after 
careful  tuning  of  the  two  sets  of  instruments.  The  De  Forest  ap- 
paratus v^as  in  use  by  the  Naval  Board  three  weeks,  and  no  difficulty 
whatever  was  experienced  in  covering  the  distance  from  the  start. 
No  tuning  whatever  was  required.  This  results  from  the  extreme 
sensitiveness  of  the  De  Forest  receiver  and  the  positive  and  powerful 
action  of  the  transmitter  employed. 

The  De  Forest  anti-coherer,  being  a  current-operated  device,  is 
best  placed  at  a  current  loop  or  static  node,  that  is,  at  the  base  of 
the  antenna,  which,  it  is  said,  accounts  for  its  operating  where  the 
coherer,  or  potential-operative  device,  is  uninfluenced.  Inasmuch 
as  the  attaching  of  an  earth  connection  to  one  side  of  the  receiver 
compels  a  static  node  there,  it  was  found  that  signals  continued  to 


U.    S.    NAVAL    WIRELESS    TELEGRAPH    STATION. 

be  received,  even  when  a  length  of  wire,  inductive  or  non-inductive, 
was  inserted  between  it  and  the  base  of  the  antenna,  even  when  this 
length  amounted  to  that  of  the  antenna,  or  more. 

At  Annapolis  and  Washington  the  Navy  Department  has  masts 
180  feet  in  height.  From  these  hung  a  fan  of  five  wires,  of  an 
average  length  of  200  feet.  The  ground  connections  consisted  of 
two  copper  plates,  2x6  feet  each,  buried  6  feet  below  the  surface. 
During  the  tests  an  officially  recorded  speed  of  35  words  the  minute 
was  maintained,  and  many  of  the  test  dispatches  were  in  the  Navy 
Code.  Press  dispatches  were  continually  exchanged,  and  the  value 
of  "wireless"  as  a  news  transmitting  medium  was  interestingly  dem- 
onstrated when,  after  the  runaway  accident  to  Secretary  of  the 
Navy,  Moody,  at  Annapolis,  the  De  Forest  operators  at  Washington 
had  the  news  to  the  press  and  the  Navy  Department  full  thirty  min- 
utes before  it  was  known  by  telephone  or  telegraph. 

As  a  result  of  the  tests  the  Navy  Department  has  placed  a  con- 
tract for  twelve  sets  with  the  American  De  Forest  Wireless  Tele- 
graph Company.  Sea  tests  of  the  system  will  be  undertaken  in 
March,  upon  the  arrival  of  the  cruiser  Prairie  from  the  Caribbean. 
The  De  Forest  Company  is  now  erecting  at  Cape  Hatferas  a  175- 
foot  tower  and  a  5-hp  outfit   for  communicating  with  vessels,  and 


with  Block  Island,  300  miles  distant.  At  the  latter  point  a  similar 
plant  is  under  construction  by  the  Providence  Journal  for  commercial 
purposes.  Other  stations  are  now  under  way  by  the  De  Forest 
Company  in  Porto  Rico.  Orders  have  been  placed  by  the  De  Forest 
Company,  representing  a  total  of  180  kw  for  four  stations  for  trans- 
Pacific  communication,  to  be  located  in  Lower  California,  Hawaii, 
Philippines  and  China;  and  during  the  recent  naval  tests  Dr.  De 
Forest  sent  the  following  dispatch  from  Annapolis  to  President 
Roosevelt:  "I  have  the  honor  to  send  you  the  first  greetings  by 
an  American  wireless  telegraph  system  from  Annapolis  Naval  Acad- 
emy to  Washington,  with  the  conviction  that  within  eighteen  months 
we  shall  do  the  same  from  Manila,  via  Hawaii  to  California." 


Sound  Condition  of  General  Electric  Finances. 


What  seems  to  be  a  very  close  forecast  of  the  General  Electric 
annual  figures,  or  what  is  at  least  an  excellent  analysis  of  the 
company's  condition  appears  through  financial  channels,  and  is  well 
worthy  of  note. 

An  indication  of  the  growth  of  the  company's  business  may  be 
found  in  the  following  statement  of  sales  and  orders : 

Amounts  billed.       Orders  rec'd. 

1898     $12,396,093         $14,382,3*2 

1899   IS. 679.430         17. 431. 3.27 

1900  2z.379.463     26,323,626 

1901  28,783,275     27,969,541 

1902  32,338,036     34.350.840 

As  compared  with  five  years  ago,  therefore,  the  company's  busi- 
ness has  risen  $20,000,000  a  year.  It  is  worth  noting,  moreover, 
that  on  a  similar  basis  of  accounting,  the  amounts  billed  in  1902 
would  have  been  over  $34,000,000,  or  almost  $22,000,000  more  than 
in  1898. 

Excluding  strictly  capital  items,  assets  and  liabilities  compare  as 
follows  as  of  January  31,  1897,  and  January  31,  1902: 

Assets:  1897.  1902. 

Stocks  and   bonds    $8,545,795  $9,825,120 

Cash    703.483  4,058,448 

Receivables     4,578,600  ii,3'64.345 

Work  in  progress    517.866  1,338,258 

Inventories    4,034,753  8,876,883 

Total   current  assets    $18,380,497       $35,463,055 

Less   various   liabilities    468,931  1,357,211 

Net  working  capital   $17,911,566       $34,105,844 

In  the  five  years  there  has  been,  therefore,  a  net  gain  of  over 
$16,000,000  in  the  working  capital.  Every  dollar  of  this  has  come 
from  earnings,  as  nothing  has  been  raised  by  the  sale  of  capital 
stock  or  bonds.  The  working  capital  test  is  regarded  as  extremely 
satisfactory  in  the  case  of  General  Electric. 

It  is  further  to  be  noted  that  on  January  31,  1902,  the  company's 
plants,  patents,  etc.,  were  carried  in  its  balance  sheet  at  a  total 
valuation  of  $6,000,000.  In  addition  it  had  real  estate  amounting 
to  $464,195.  On  January  31,  1897,  the  company's  patents,  plants, 
franchises,  etc.,  and  real  estate  were  carried  at  $12,043,018.  Thus, 
in  the  five  years,  the  company  has  written  $6,000,000  off  the  value 
of  its  plants,  patents  etc.,  as  they  stand  on  the  books.  But,  in 
addition  to  this,  it  has  also  written  off  all  improvements,  enlarge- 
ments, etc.,  made  during  that  time.  These  have  amounted  to  the 
following  sums : 

1899    $1,167,179 

1900    1.683,762 

1901     2,531,838 

1902    1.583.655 

Total   four  years   $6,966,434 

These  amounts  are  in  addition  to  the  ordinary  expenditures  for 
repairs,  renewals,  replacements,  and  maintenance  of  all  kinds. 

The  General  Electric  Company  has  now  outstanding  $42,031,600 
of  stock  and  about  $2,000,000  of  debentures  issued  for  the  purchase 
of  Sprague  Electric  Stocks.  It  is  reckoned  that  the  earnings  for 
the  year  ended  January  31  will  be  equal  to  at  least  20  per  cent,  on 
the  company's  stock. 
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New    York    lilcctiical    Society  at   the  Edison  Station.  A   Lecture  on    Business   Automobiles. 


Ihc  inciiibcis  111'  the  New  York  Electrical  Society  iniistcrcd  J50 
strong  at  tiic  I'jist  inccling  of  the  society,  luM  January  39,  to  inspect 
the  niaKniticcnt  now  Waterside  Station  of  the  New  York  Edison 
Company.  I'lie  arranKcnicnls  for  the  tlisposal  of  the  guests  were  so 
admirably  made  llial  each  of  the  visitors,  placed  in  charge  of  a  special 
guide,  was  able  to  cover  all  the  .salient  points  of  the  station.  The 
Imilding,  which  covers  the  block  between  Thirty-eighth  and  Thirty- 
niitth  Streets,  First  Avenue  and  East  River,  is  approximately  272 
It.  long  by  197  ft.  in  width.  The  plant  has  been  very  fully  illustrated 
and  docribed  in  these  pages.  The  boiler  room  on  the  north  side 
of  Ihc  building  is  't)  ft.  wide,  the  operating  room  occupying  the  re- 
mainder of  the  building.  The  boilers,  of  which  there  arc  50,  arc  ar- 
ranged in  two  tiers.  They  arc  of  the  B.  &  W.  water  tube  type,  rated 
at  050  lip.  Each  boiler  contains  294  four-in.  tubes,  and  has  a  healing 
surface  of  6.500  sq.  ft.  The  feed  water  passes  first  through  primary 
heaters,  of  the  induction  type,  located  on  the  engines,  which  raises 
the  temperature  to  about  120°,  and  thence  it  runs  into  storage  tanks, 
into  which  also  empty  the  drips  from  the  live  steam  piping,  engine 
rc-heaters,  etc.  The  feed  pumps  draw  from  this  tank  and  force  the 
water  through  the  secondary  heaters  into  the  boilers. 

The  plans  call  for  sixteen  generating  units  in  the  operating  room; 
eight  of  these  arc  now  installed  complete.  The  engines  were  built 
by  the  Wcstinghouse  Machine  Company,  and  are  of  the  three- 
cylinder,  compound,  marine  type,  having  a  nominal  capacity  of  about 
S.ooo  hp  each.  The  fly  wheel  is  23  ft.  in  diameter  and  weighs  60 
tons.  The  three  cranks  are  set  at  angles  of  101°,  133°  and  126°  in 
order  to  give  as  near  uniform  angular  velocity  as  is  possible.  Each 
engine  is  provided  with  an  individual  surface  condenser,  containing 
9,200  sq.  ft.  of  cooling  surface.  The  air  and  circulating  pumps  arc 
operated  by  a  16  x  24  Corliss  steam  cylinder  with  positively  driven 
valves,  the  speed  being  controlled  by  a  throttle  governor.  The  eight 
generators  already  installed  are  of  General  Electric  make,  3-phase, 
25-cycle,  40-pole,  6,600  volts,  and  have  a  capacity  of  3,500  kw,  normal 
or  will  carry  4.700  kw  for  three  hours.  The  revolving  field  has  a 
diameter  of  16  ft.  8  in.  and  weighs  13,000  pounds.  The  armature  is 
built  up  of  laminated  steel,  the  coils  being  secured  in  the  slots  by 
dove-tailed  wedges.  There  are  240  slots,  that  is,  2  per  phase  per  pole. 
The  field  current  is  supplied  by  three  motor  generator  sets.  The 
motors  are  225  hp,  6,600  volts,  of  the  induction  type,  with  squirrei- 
cage  armatures  and  are  directly  connected  to  150-kw,  150- volt,  direct- 
current  generators,  the  unit  running  at  500  r.p.ni.  In  addition  to 
these  exciters,  a  storage  battery  capable  of  supplying  current  to  the 
fields  of  sixteen  generators  for  one  hour  is  always  connected  to  the 
field-charging  bus.  The  energy  required  by  the  field  of  each  generator 
at  normal  load  is  about  120  amperes  at  175  volts. 

The  three  main  cables  (500,000  cm)  from  each  generator,  together 
with  the  field  cables  and  controlling  wire  cables,  are  run  on  brackets 
in  the  run-way  to  the  basement  of  the  switch  galleries ;  from  there 
they  run  up  through  individual  ducts  to  the  main  generator  switches, 
and  from  thence  through  the  selector  switches  to  the  two  buses. 
All  switches  are  of  the  oil  break  compartment  tj-pe  operated  by 
electric  motors.  The  switches  controlling  these  motors  and  all 
other  instruments  and  apparatus  used  in  connection  with  the  gen- 
erators, are  mounted  on  the  pedestals  and  panels  on  the  third  gal- 
lery. As  each  generator  has  a  separate  pedestal,  it  minimizes  the 
chances  of  errors.  Directly  back  of  the  generator  pedestals  are  the 
panels  containing  the  controlling  switches  and  instruments  for  the 
feeders,  of  which  there  will  be  40.  Twenty-six  of  these  are  now 
installed.  Each  feeder  has  two  oil  switches  in  series,  one  of  which 
is  controlled  by  an  automatic  overload  and  time-limit  relay.  These 
switches  are  located  in  the  lower  galleries.  There  are  two  sets 
of  high-tension  bus-bars,  to  either  of  which  any  generator  or  any 
feeder  can  be  connected.  These  are  located  in  the  bus  chamber  back 
of  operating  gallery. 

At  the  close  of  the  inspection,  superintended  by  Messrs.  John 
Lieb  and  Arthur  Williams,  a  supper  was  given  to  the  members  of 
the  societ3',  and  a  vote  of  thanks  w-as  tendered  to  the  company  for 
its  courtesy  and  hospitality.  The  evening  was  one  of  great  enjoy- 
ment and  success. 


An  extremely  able  and  forcible  lecture  was  delivered  at  the  An 
loniobile  Club  of  America  on  Tuesday,  January  27,  by  Mr.  Hayden 
EaiiKs,  of  the  WcsiingliDU.'.c  automobile  department,  on  progress  in 
the  introduction  of  business  automobiles.  Mr.  Ivamcs  has  been  in 
closest  contact  with  ihe  art  for  several  years  past  and  his  utterances 
have  an  authority  of  no  slight  weight.  The  electric  vehicle  was 
considered  almost  exclusively  and  the  statement  was  made  that 
almost  the  only  obstacle  to  the  progress  of  Ihc  electric  business 
vehicle  is  that  many  business  men  will  not  subject  a  motor  vehicle 
to  a  test  under  the  same  conditions  of  operation  as  their  horse- 
drawn  vehicles  work,  but  will  insist  upon  impractical  requirements 
regarding  mileage,  etc.  It  was  stated  that  careful  cxpcrinunts  by  a 
leading  firm  of  makers  of  electrical  vehicles  which  were  made  in 
this  city  and  vicinity  showed  the  most  difificult  route  in  the  entire 
city,  which,  as  operated  by  a  local  express  company,  required  three 
wagons  and  twenty-one  horses,  to  be  eleven  miles  in  extent,  extend- 
ing from  the  Grand  Central  Station  to  a  point  in  Brooklyn.  This 
route  could  be  covered  by  a  single  motor  vehicle  at  much  less  ex- 
pense, the  annual  saving  being  sufficient  to  pay  for  a  charging  plant 
at  both  ends. 

.Vnother  interesting  comparison  was  made  from  actual  results  of 
a  year's  trial  of  an  electric  vehicle  for  express  work  in  Pittsburg, 
where  the  annual  expense  was  $1,998,  as  against  $3,469.40  for  horse 
service,  showing  an  annual  difference  of  $1,471.40.  This  data  has 
already  been  very  fully  discussed  in  our  columns  by  Mr.  Eames. 
Mr.  Eames  also  said  he  knew  of  two  cases  where  orders  for  900- 
electric  vehicles  had  been  given,  one  for  700,  and  the  other  for  200, 
neither  of  which  could  be  filled. 

In  moving  a  vote  of  thanks  on  behalf  of  the  club,  Mr.  T.  C.  Martin 
expressed  the  conviction  that  the  topic  under  consideration  was 
one  of  the  most  important  that  automobilists  could  discuss.  The 
bicycle  had  ceased  altogether  to  be  a  luxury  or  a  fad.  It  had  shrunk 
to  the  proportions  of  necessity,  and  was  more  or  less  a  beast  of 
burden.  To-day  saw  the  boom  of  the  "auto,"  but  he  believed  that 
while  there  was  a  larger  future  for  the  pleasure  automobile  than 
for  the  bicycle,  the  boom  and  the  profits  would  shrink;  and  then,  in 
lime,  automobile  builders  would  find  their  largest  opportunity  in  busi- 
ness vehicles.  Of  this  class  he  considered  that  the  electric  in  cities 
had  the  brightest  prospects,  and  as  supplementing  Mr.  Eames'  figures 
he  pointed  out  that  the  cost  of  electric  service  was  always  and  steadily 
diminishing.  In  fact,  about  the  only  two  things  in  the  last  two 
years  that  were  cheaper  in  New  York  City  were  electric  current  from 
the  Edison  mains  and  telephone  service.  As  for  gasoline,  there  was 
little  reason  to  expect  that  to  get  cheaper ;  and  he  hardly  thought 
steam  was  in  the  race  at  all. 


To  Develop  Trolley  Systems  in  Holland. 


Telephony  in  Brazil. 


The  Brazilian   Government   has  authorized  the  construction   of  a 
telephone  line  between  Rio  Janeiro  and  Santos. 


At  a  meeting  of  the  Netherlands  Tramways  Corporation,  recently 
organized  under  the  laws  of  the  State  of  Connecticut  for  the  pur- 
pose of  acquiring  and  building  electric  railways  in  Holland, 
the  following  directors  were  elected :  Henry  J.  Pierce,  W. 
Caryl  Ely,  Charles  W.  Goodyear  and  Pendennis  White,  of  Bufifalo : 
William  B.  Rankine,  of  Niagara  Falls ;  G.  L.  Boissevain,  F.  S. 
Smithers,  N.  W.  Halsey,  J.  G.  White,  and  James  M.  Edwards,  of 
New-  York,  and  M.  J.  Boissevain,  of  Amsterdam,  Holland.  Officers 
elected  were :  President,  Henry  J.  Pierce ;  vice-president,  G.  L. 
Boissevain ;  secretary.  W.  Paxton  Little ;  treasurer,  Edw  in  Hen- 
derson. 

The  Netherlands  Tramways  Corporation,  capital  $3,500,000,  has 
been  formed  to  purchase  street  railroads  and  to  build  electric  lines. 
It  has  purchased  all  the  street  railroads  in  the  city  of  Haarlem, 
consisting  of  part  horse  and  part  electric  lines,  and  will  equip  the 
former  with  electricity.  It  has  also  purchased  a  road  running  from 
Haarlem  five  and  one-half  miles  to  Zandwort,  on  the  North  Sea, 
the  second  largest  Dutch  seaside  resort.  Franchises  have  been 
obtained,  through  F.  Anderheggen,  Jr.,  and  L.  J.  Neumeyer,  of 
Amsterdam,  and  contracts  let  to  J.  G.  White  &  Co.  for  the 
building  of  a  double-track  electric  railroad  to  run  from  the  center 
of  the  city  of  Amsterdam  to  Haarlem,  a  distance  of  twelve  miles. 
This  road,  which  will  be  known  as  the  Electrische  Spoorweg  Maat- 
schappy,  will  probably  be  completed  early  in  1904. 
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New  Telephone  Patents. 


Two  patcius  of  the  issue  of  January  20,  of  interest  to  the  tele- 
phone field  remain  for  consideration.  These  both  relate  to  pro- 
tective devices  and  with  the  two  telephone  patents  of  the  Patent 
Oflice  issue  of  January  27,  form  the  basis  of  the  present  notice. 

Of  the  protective  devices,  the  first  is  described  in  a  patent 
granted  to  T.  E.  Scantlin,  of  Lafayette,  Ind.  This  protector  is 
of  the  "sneak-current"  type,  which  is  to  say  that  the  mass  of 
material  in  it  is  made  so  large  that  the  time  element  becomes  a 
considerable  factor  in  determining  the  operation.  In  this  pro- 
tector, as  was  the  case  with  a  somewhat  similar  device  noted  in 
these  columns  a  few  weeks  since,  a  high  resistance  medium,  such 
as  carbon,  is  inserted  in  the  circuit  so  that  any  excessive  current 
will  evolve  sufficient  heat  to  melt  a  fusible  cement  normally 
holding  the  parts  together.  The  essential  novelty  of  the  present 
device  lies  in  the  use  of  the  high  resistance  material  in  granular 
form,  the  granules  being  either  in  a  closed  chamber  having  ter- 
minals   soldered   on    with   fusible   metal,   or   held   together    in   a 


FIG.    I. — SC.\NTLIN    THERMAL    CUT-OUT. 

block  by  cement  having  a  low  melting  point.  Fig.  i  shows  sec- 
tional views  of  three  designs  for  this  arrester. 

The  second  protective  device  is  the  invention  of  Mr.  Joseph 
Sachs.  This  device  is  a  combination  safety  fuse,  "sneak-current" 
fuse,  and  lightning  arrester,  all  disposed  in  and  around  a  shell  of 
fiber  giving  the  general  appearance  of  the  regular  enclosed  fuse 
cit"  to-day.  Fig.  2  shows  a  sectional  view  of  the  arrester.  At  the 
right  the  fuse  proper  appears  extending  about  two-thirds  through 
the  enclosing  tube.  In  practice  this  portion  of  the  tube  receives 
the  usual  asbestos  packing.  At  the  left,  a  sliding  terminal  con- 
trolled by  a  spiral  spring  is  arranged.  Between  these  two  units, 
a  high-resistance  carbon  rod  is  placed.  This  carries  metal  ter- 
minals and  is  held  in  position  by  easily  fusible  solder.  The  main 
circuit  passes  from  end  terminal  to  end  terminal,  a  "tell-tale" 
circuit  being  arranged  as  shown.  The  lightning  arrester  is 
formed  about  the  outside  of  the  tube  by  concentric-metallic  rings, 
the  one  connected  to  line  as  shown,  and  the  other  to  ground,  these 
rings  being  separated  by  a  perforated  mica  space  ring. 

Of  the  two  patents  of  the  January  27  issue,  both  are  the  work 
of  German  inventors.  The  first  is  called  a  line  tapper  and  con- 
sists of  a  telescoping,  hollow,  metallic  rod  having  a  hook  at  the 
upper  end  and  a  self-winding  reel  at  the  lower  end.  Within  the 
rod  an  insulated  flexible  conductor  is  placed,  held  taut  by  the 


FIG.   2. — SACHS   COMBINATION'    FUSE   AN'D  LIGHTNING   ARRESTER. 

tension  of  the  spring  in  the  reel,  about  which  the  conductor  is 
wound.  The  flexible  conductor  carries  a  hook  and  by  proper 
manipulation  the  hooks  of  this  and  that  of  the  rod  may  be  caught 
about  the  wires  of  a  line  which  is  to  be  tapped,  that  line  thereby 
being  extended  to  within  convenient  reach  at  the  base  of  the  rod. 
When  the  rod  is  closed,  the  reel  winds  up  the  slack  and  draws 
the  hook  of  the  flexible  conductor  into  a  socket.  Christian  Dietz, 
of  Munich,  is  the  inventor. 

The  second  patent  is  granted  to  W.  Ilohne,  and  provides  for  a 
"speaking-tube"  telephone  system  wherein  the  wiring  is  so  ar- 
ranged that  if,  after  a  call,  any  subscriber  fails  to  bring  his 
switching  mechanism  to  the  normal  position,  no  interference  with 
the  service  will  result.  This  is  accomplished  by  interposing  a 
self  restoring  switch  between  the  regular  switching  mechanism  at 
each  station  and  the  telephone  instruments,  which  sw'itch  at  any 
station  must  be  manually  depressed  during  all  conversations  orig- 
inated at  that  station.  Thus,  the  labor  of  holding  the  switch  falls 
upon  the  station  making  the  call  and  not  upon  the  one  receiving 
it.    It  is  hardly  probable  that  such  an  arrangement  will  appeal  to 


.\mericans,  and  if  tried  here  it  would  be  interesting  to  note  h(jw 
long  it  would  be  before  ingenious  users  would  hold  the  switch  by 
pegs  of  wood  or  other  "labor-saving"  devices  in  a  manner  to  de- 
feat the  especial  object  of  the  system. 


Electric  Power  and  Floods. 


The  conservation  of  forests  and  water  supply  is  coming  to  attract 
more  and  more  attention.  In  its  first  annual  report  the  New  York 
State  Water  Storage  Commission  says  the  damage  resulting  from 
floods  in  New  York  State  during  1902  aggregated  more  than  $3,000,- 
000.  The  commission  is  of  the  opinion  that  most  of  the  important 
streams  can  be  regulated  by  storing  their  flood  waters  in  reservoirs- 
on  the  streams  themselves  or  their  tributaries  at  moderate  cost. 
This  work,  it  thinks,  should  be  intrusted  to  a  permanent  commis- 
sion, with  power  to  assess  upon  beneficiaries  costs  of  remedial  work. 

"The  tiine  has  arrived  in  the  State,"  the  commission  says,  "when 
the  continued  denudation  of  forests  has  intensified  freshet  condi- 
tions, when  electrical  progress  has  rendered  power  in  small  units 
economically  available  long  distances  from  interior  sources  of  gen- 
eration by  water  power,  and  when  the  sanitary  requirements  of 
increasing  urban  population,  the  demand  for  draining  marshes  and 
the  increased  development  of  internal  water  communication  render 
mill  acts  in  use  in  other  States  inadequate,  and  demand  that  we 
take  an  advanced  position  in  this  matter  of  river  regulation." 

At  the  St.  Louis  Exposition,  the  government  officials  will  show  a 
miniature  irrigation  system,  and  they  have  selected  that  of  the 
San  Antonio  Company,  of  California,  which  carries  on  both  power 
and  irrigation  work  from  the  San  Antonio  River.  The  river  has 
that  characteristic  of  mountain  torrents,  a  heavy  fall,  and  it  was 
necessary  to  conduct  the  water  but  a  comparatively  little  distance 
in  a  ditch  around  the  foothills  to  a  point  where  it  w^ould  have  a 
drop  of  700  feet  to  the  power  house.  The  volume  of  water  is  such 
that,  estimating  on  the  lowest  flow  of  water  ever  known,  the  min- 
imum of  power  to  be  developed  is  estimated  at  400  hp,  while  the 
maximum  is  estimated  at  about  1,200  hp.  Even  the  smaller  amount 
is  sufficient  to  pump  all  the  wells,  light  the  houses  and  streets  of 
the  colony  and  meet  such  demands  for  power  as  now  exist. 

The  fact  that  the  electric  plant,  as  well  as  the  irrigation  system, 
is  owned  by  the  land  owners  of  the  colony  gives  to  the  entire 
system  what  is  practically  public  ownership.  It  is  the  electric  plant 
which  differentiates  the  Ontario  system  from  other  irrigation  systems 
of  the  West,  and  which  has  led  the  government  officials  to  select  it 
as  a  model  which  should  be  followed  wherever  it  is  practicable  to 
work  on  the  same  lines. 


Municipal  Ownership  at  Hagerstown,  Md. 


We  find  the  following  gloomy  view  of  the  local  municipal  situa- 
tion in  the  Hagerstown  Morning  Herald:  "The  deplorable  condi- 
tion of  the  city  finances  is  a  matter  of  extreme  regret  to  every  citizen 
nnd  taxpayer.  The  municipal  lighting  plant  shows  a  condition 
bordering  on  bankruptcy.  It  is  diflScult  to  imagine  what  has  brought 
matters  to  such  a  pass  w^hcn  the  recent  statement  of  the  Street  Com- 
missioners places  the  cost  of  street  lighting  at  $56  per  lamp.  The 
balance  of  unpaid  bills  amounts  to  the  startling  sum  of  $3,900.  The 
levy  for  street  lighting  was  g  cents  on  the  $100,  but  at  the  time  the 
levy  was  made  Mayor  Holzapfel  insisted  that  it  was  insufficient  to 
meet  the  needs,  as  a  number  of  bills  for  the  previous  year  were 
pigeon-holed  and  had  to  be  paid  out  of  this  year's  levy.  He  took 
the  view  that  the  street  lights  were  costing  considerably  more  than 
the  commissioners  contended.  His  statement  placed  their  cost  at 
$104  each.  The  trifle  of  taxes  yet  to  be  collected  gives  no  hope  of 
relief  from  this  distressing  condition  and  the  taxpayers  and  property 
owners  might  just  as  well  make  up  their  minds  to  pay  a  decidedly 
higher  tax  rate  next  year.  The  deficit  will  have  to  be  met  and  the 
rates  placed  sufficiently  high  to  meet  the  current  needs  as  w-ell.  -As 
the  increase  will  be  entirely  for  electric  lighting,  the  cost  of  the 
investment  to  the  town  will  be  no  trifle.  The  city  authorities  have 
a  grave  problem  to  face,  and  it  w-ill  tax  their  brains  and  ingenuity 
to  cope  with  the  situation.  They  will,  it  is  hoped,  confer  and  act 
wisely.  They  must  find  some  method  by  which  the  city  plant  can 
be  made  less  expensive,  but,  of  course,  with  an  eye  to  the  well-being 
of  the  works  and  system,  so  that  when  the  annual  report  is  made 
conditions  will  be  brighter  and  more  encouraging." 
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SjIc   of    Richmond,  Vu.,    Independent   Telephone 
Company. 


I'lic  iiiopcily  of  till-  Kiilimoiid  I'dcplii'lic  Cuiiipiuij  lias  been  sold 
to  Warner  Moore  &  L\>.,  who  arc  said  to  be  acting  (or  the  Hell  Tele- 
phone Company.  In  its  petition  to  the  common  council  (or  per- 
mission tu  transdr  its  properly  to  the  Southern  Hell  Tek-|ihoni- 
Company,  ant!  to  be  released  from  its  obligations  to  the  city  under 
its  ordinance,  the  Richmond  Company  stated  that  it  had  ascertained 
ihat  public  opinion  was  emphatically  in  (avor  of  only  one  telephone 
system,  and  that  as  it  is  now  required  to  put  its  wires  under  ground, 
to  continue  its  system  at  its  present  rates  would  entail  upon  it  an 
increased  loss.  President  Maupin,  of  the  Richmond  Comi)any,  said 
that  the  loss  suflered  by  the  proposed  sale  wquld  amount  lo  $60,000. 
Mr.  Warner  Moore,  ihc  principal  holder  of  the  company's  stock 
and  bonds,  addressing  the  common  council,  said  that  every  resource 
had  been  exhausted  in  the  hope  of  interesting  additional  capital, 
but  he  did  not  think  the  company  could  be  made  to  pay,  and  that 
the  concern,  notwithstanding  the  use  of  the  most  up-to-date  equip- 
ment, had  lost  all  but  750  of  its  subscribers,  and  that  a  number  of 
.ilii'so  had  given  orders  for  the  removal  of  their  telephones. 


Telephone  News  Service. 


The  Philadelphia  North  American  announces  that  it  has  through 
an  arrangement  with  the  Bell  Telephone  Company,  commenced  a 
•daily  telephone  service  of  about  100  words  which  will  be  distributed 
by  the  telephone  lines  about  6  o'clock  in  the  evening  to  a  large  num- 
ber of  points  in  Pennsylvania,  New  Jersey,  Delaware  and  Maryland. 


CURRENT   NEWS   AND    NOTES. 


AMERICAN  ELECTRO-CHEMICAL  SOCIETY.— Tht  annual 
meeting  of  the  American  Electro-Chemical  Society  will  be  held  in 
New  York  City,  April  16  to  18. 

THANKS  FROM  CONGRESS.—Semtor  Hoar  has  introduced 
a  concurrent  resolution  tendering  the  thanks  of  Congress  to  Signer 
Marconi  for  the  great  benefit  he  has  done  to  mankind  by  the  invention 
of  the  wireless  telegraph.  Morse  had  to  go  through  a  good  deal  of 
this  sort  of  thing  in  his  time. 


AMERICAN  CHAMBER  OE  BERLIN— M  Berlin  on  January 
29,  the  long-projected  American  Chamber  of  Commerce  was  formally 
founded  at  a  meeting  of  the  organizers  under  the  chairmanship  of 
Mr.  Frank  H.  Mason,  the  active  and  efficient  American  Consul- 
General.  Mr.  Hermann  Kreismann,  an  American  ex-Consul,  who 
was  appointed  by  President  Lincoln,  was  nominated  as  the  first  pres- 
ident.   A  hundred  members  were  enrolled. 


NEW  YORK  CENTRAL  ELECTRICAL  COMMISSION.— The 
New  York  Central  Railway  Company  has  announced  that  the  matter 
of  the  electrical  equipment  of  its  lines  in  New  York  City  and  vicinity 
will  be  in  charge  of  a  commission  consisting  of  Messrs.  B.  J.  Arnold, 
Frank  J.  Sprague,  George  Gibbs  and  W.  J.  Wilgus,  fifth  vice-presi- 
dent of  the  New  York  Central  Company.  The  electrical  and  me- 
chanical force  which  will  carry  out  the  work  under  the  direction  of 
the  commission  will  be  in  charge  of  Mr.  Edwin  B.  Katte  as  electrical 
engineer. 


ITALIAN  HONORS  FOR  MARCONI.— A  cable  dispatch  from 
Rome  of  January  29  says :  In  the  Chamber  of  Deputies  to-day 
Signer  Frascara  moved  the  order  of  the  day  eulogizing  Signor 
Marconi,  whose  achievements  were  described  as  conferring  fresh 
glory  on  Italy.  Signor  Batolli,  in  supporting  the  motion,  moved  that 
the  order  should  mention  Marconi  in  connection  with  the  names  of 
Galileo.  Ferraris  and  Pacinotti.  This  evoked  cheers.  In  the  Cham- 
ber of  Deputies  on  January  30,  Signor  Galimberti,  Minister  of  Posts 
and  Telegraphs,  announced  a  bill  providing  for  a  wireless  telegraph 
■station  to  connect  Rome  and  America. 


ALTERNATING  CURRENT  RAILWAY  RETURN  CIRCUII . 
— A  patent  issued  January  27  lo  W.  M.  Mordey,  of  Ix)ndon,  Ivng- 
land,  relates  tu  a  means  of  reducing  the  drop  of  the  return  circun 
by  the  employment  therein  of  a  transformer.  The  outgoing  curn-nt 
is  passed  through  one  winding  of  a  transformer  and  the  return 
current  in  opposite  dirccliun  through  a  iiecund  winding.  It  is  stated 
that  by  this  means  fall  of  pressure  in  the  return  main  or  feeder  is 
reduced  without  practically  affecting  the  pressure  of  the  motors  or 
of  the  circuit  as  a  whole,  ity  suitably  arranged  windings  any  de- 
sired transfer  of  pressure  to  the  return  main  may  be  obtained,  and 
the  transformer  may  be  located  where  most  convenient. 


SYNTONIC  WIREI.F.SS  TELEGRAI'IIY.-A  patent  issued  Jan- 
uary 27  to  Lieut. -Connnander  W.  S.  Hogg,  United  States  Navy, 
describes  a  tuning  device  for  use  in  wireless  telegraphy.  It  consists 
of  a  combined  inductance  and  capacity,  both  of  which  can  be  regu- 
lated. An  outer  cylinder  is  cut  in  the  form  of  a  helix,  within  which 
is  a  similar  cylinder,  the  two  being  separated  by  a  dielectric  such  as 
a  glass  tube.  The  inner  cylinder  may  be  moved  up  and  down,  thus 
varying  the  capacity  of  the  device;  and  the  sections  of  the  spirals  of 
the  outer  cylinder  may  be  short-circuited  by  plugs,  thereby  varying 
the  inductance.  The  capacity  and  self-induction  are  made  so  large 
with  respect  to  the  period  of  oscillation  that  only  like  instruments 
with  large  period  will  respond  sympathetically. 


FOREIGN  INVENTORS  AT  ST.  LOUIS.— A  bill  now  pending 
in  Congress  for  the  amendment  of  the  patent  laws  provides  for 
extending  the  caveat  privilege  to  foreign  inventors.  It  might  have 
been  allowed  to  die  with  the  present  session,  through  the  inertia  cf 
everybody  concerned,  but  for  the  fact  that  foreign  inventors  of 
mechanisms  not  yet  protected  by  patent  in  the  United  States  have 
objected  to  exhibiting  them  at  the  St.  Louis  World's  Fair  next  year 
unless  they  can  be  assured  against  the  theft  of  their  ideas.  The 
ICxposition  management,  therefore,  appealed  to  Mr.  Allen,  Commis- 
sioner of  Patents,  to  give  such  exhibitors  a  certificate  of  protection ; 
but  Mr.  Allen  responded  that  this  would  be  in  contravention  of  the 
fundamental  theory  of  our  patent  system,  and  suggests  that  the 
passage  of  the  bill  referred  to  would  accomplish  the  purpose  desired 
without  any  straining  of  the  existing  law  by  construction. 


WIRELESS  TELEGRAPH  NEWS  SERVICE.— A  special  cable 
dispatch  from  London  of  January  30  says :  The  first  attempt  to 
supply  incoming  steamers  with  a  news  service  was  made  to-day, 
when  Renter's  Telegram  Company  filed  with  the  Marconi  Wireless 
Telegraph  Company  100  words  of  news  for  the  Cunard  Line  steamer 
Lucania,  which  left  New  York  last  Saturday,  and  which  is  due 
to  arrive  at  Queenstown  to-day  or  to-morrow.  The  wireless  com- 
pany, thus  far.  will  only  engage  to  attempt  to  transmit  messages 
twenty  to  thirty  miles  from  Brow  Head,  so  the  news  will  reach  the 
steamer  only  a  few  hours  before  her  arrival  at  Queenstown.  The 
company  will  have  a  better  chance  with  the  Atlantic  Transport 
Line  steamer  Mitmetonka,  which  also  left  New  York  Saturday,  to 
which  a  news  message  will  be  transmitted  to-morrow.  The  Min- 
netonka  passes  twenty  miles  from  the  Scilly  Islands,  reaching  Lon- 
don forty-eight  hours  later. 


A.  I.  E.  E.  CHAPTER  IN  ST.  LOC/Zi".— Electrical  experts  in 
the  Louisiana  Purchase  Exposition  took  a  prominent  part  recently 
in  the  organization  of  a  St.  Louis  Chapter  of  the  American  Institute 
of  Electrical  Engineers.  The  meeting  was  held  at  the  rooms  of  the 
St.  Louis  Engineers"  Club  in  the  Holland  Building  Annex.  W.  E. 
Goldsborough,  chief  of  the  Department  of  Electrical  Exhibits,  was 
chosen  chairman  of  the  St.  Louis  Chapter,  and  Girard  Swope,  St. 
Louis  manager  of  the  Western  Electric  Company,  was  elected  sec- 
retarj'.  The  Exposition  workers  present  at  the  meeting  besides  Prof. 
Goldsborough  were  Henry  Rustin,  chief  electrical  and  mechanical 
engineer;  Robert  Moore,  his  assistant;  Frank  Welz,  technical  clerk 
of  the  Department  of  Electrical  Exhibits,  and  P.  E.  Fansler,  chief 
clerk  of  the  same  department.  A  large  number  of  other  electrical 
engineers  were  present,  among  them  H.  H.  Humphrey,  consulting 
electrical  engineer ;  George  Hessenbruch,  assistant  engineer  to  the 
Superintendent  of  Structure,  Union  Station  ;  Prof.  A.  S.  Langsdorf, 
Washington  University,  Ferdinand  Schwedtmann,  General  Super- 
intendent, Wagner  Electric  Manufacturing  Company,  and  R.  H. 
Klauder.  consulting  electrical  engineer. 
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WATER  POWER  IN  NORWAY.— It  is  announced  from  Chris- 
tiania  that  the  Rjukanfoss,  in  Telemar,  known  as  the  Norwegian 
Niagara,  has  been  sold  to  a  Swedish  industrial  trust,  which  will 
harness  aijd  utilize  its  power. 


on  the  next  section  of  the  cable  has  already  been  begun  in  England, 
and  laying  will  probably  begin  from  Honolulu  about  June. 


GERMAN  GAS  ENGINE  COMBINATION.— According  to  a 
dispatch  to  the  Sun,  the  Allgemeine  Electricitats  Gesellschaft,  rep- 
resenting the  German  electrical  manufacturing  interests,  has  bought 
a  controlling  interest  in  the  Koerting  Gas  Engine  Works  at  Han- 
over, and  that  the  new  combination  will  have  a  capital  of  $75,000,000. 


MARCONI  RELIEVED  FROM  MILITARY  DUTY.— The  King 
of  Italy  has  intervened  to  stop  the  proceedings  instituted  by  the 
military  authorities  against  Signor  Marconi  in  regard  to  his  military 
service.  The  King  has  ordered  that  he  be  placed  on  the  navy  list 
instead  of  the  army  in  such  a  way  as  will  make  it  unnecessary  for 
him  to  cease  his  scientific  work  or  to  return  now  to  Italy. 


FRENCH  WIRELESS  TELEGRAPH  ENTERPRISE.— A 
French  company  has  petitioned  the  postal  authorities  at  Paris  for 
permission  to  establish- a  wireless  telegraph  station  at  St.  Pierre, 
near  Newfoundland,  with  the  object  of  establishing  a  service  between 
there  and  Cape  La  Hague  (near  Cherbourg,  France).  It  will  be 
remembered  that  recently  the  French  authorities  arrested  the  con- 
struction of  a  private  wireless  station  at  Cherbourg. 


'BIG  BEN"  LIGHTED.—A  cable  dispatch  from  London  of  Jan- 
uary 24  says :  "Big  Ben,"  the  famous  clock  in  the  tower  of  the 
Houses  of  Parliament,  is  being  lit  at  last  by  electricity,  so  that  its 
time  may  be  read  occasionally  at  night.  It  is  still  wound  by  hand, 
taking  two  men  twelve  hours  weekly  to  complete  the  operation.  It 
is  fifteen  years  since  the  clock  has  been  cleaned,  and  recently  it  had 
begun  to  lose  time. 


GOLD  MEDAL  FOR  PROF.  J.  J.  THOMSON.— At  the  recent 
annual  meeting  of  Smithsonian  Institute,  Secretary  Langley  reported 
that  during  the  year  a  number  of  researches  under  the  Hodgkins 
fund  were  aided  by  grants  to  scholars  in  this  country  and  abroad  and 
that  upon  the  recommendation  of  a  committee  a  gold  medal  was 
awarded  to  Prof.  J.  J.  Thomson,  of  Trinity  College,  England,  "for 
his  investigations  on  the  conductivity  of  gases,  especially  the  gases 
that  compose  the  atmospheric  air." 


ENGLAND'S  AUTO  SHOW.— A  cable  dispatch  from  London  of 
January  30  says :  The  automobile  show  opened  at  the  Crystal 
Palace  to-day  is  by  far  the  largest  held  in  this  country.  Between 
500  and  600  cars  are  exhibited,  besides  120  circulating  on  the  grounds 
for  the  use  of  prospective  purchasers.  The  car  which  won  the 
James  Gordon  Bennett  Cup  in  1902  is  among  those  on  view.  Al- 
though pleasure  cars  predominate,  many  heavy  transport  vehicles 
are  exhibited.  Altogether  it  is  a  record  display,  demonstrating  the 
rapid  advance  made  by  the  automobile  industry  in  Great  Britain. 


NAVY  LEAGUE  OF  THE  UNITED  STATES.— An  organi- 
zation has  been  incorporated  with  Hon.  Benj.  F.  Tracy  as  presi- 
dent and  Hon.  William  McAdoo  as  secretary,  having  for  its  object 
the  increase  of  the  United  States  Navy.  The  League  is  modeled 
after  corresponding  bodies  in  Great  Britain  and  Germany,  which 
have  exercised  a  great  influence  in  securing  appropriations  for  the 
navies  of  those  countries.  Every  man,  woman  and  child  is  eligible 
for  membership.  A  certificate  of  mmebership  will  be  sent  to  any 
applicant  upon  receipt  of  $1.00,  and  the  Navy  League  Journal  for 
one  year  will  be  sent  to  all  members.  The  secretary  is  George  B. 
Satterlee,  52  Broadway,  New  York,  to  whom  all  communications 
should  be  addressed. 


PACIFIC  CABLE. — According  to  a  press  dispatch,  the  Pacific 
cable  is  proving  an  expensive  luxury  for  Hawaii,  and  though  it  is 
being  extensively  used,  the  novelty  is  beginning  to  wear  oflf.  The 
new'spapers  complain  most.  The  press  rate  is  twenty  cents  a  word 
and  all  the  newspapers  have  been  compelled  to  increase  their  sub- 
scription price,  but  they  continue  to  run  behind.  Aside  from  the 
newspapers  the  cable  is  little  used.  Stock  quotations  are  received 
daily  from  San  Francisco,  and  the  sugar  men  are  kept  informed 
of  the  state  of  the  market.  It  is  stated  that  the  cable  company 
does  not  expect  the  local  office  to  pay,  and  the  cable  will  probably  be 
a  losing  proposition  until  it  is  completed  through  to  Manila.     Work 


PROJECTING  ENERGY  THROUGH  SPACE.— A  special  cable 
dispatch  from  Berlin,  Germany,  of  January  24  says :  Professor  Fer- 
dinand Braun,  of  Strasburg  University,  whose  application  of  Leyden 
jars  in  propagating  electric  waves  is  said  to  have  enabled  Signor 
Marconi  to  telegraph  without  wires  across  the  Atlantic,  announced 
before  the  Strasburg  Scientific  Society  yesterday  that  he  had  dis- 
covered a  method  of  producing  electric  energy  of  unlimited  volume 
and  projecting  it  into  space,  in  the  form  of  electric  waves,  to  any 
desired  distance.  Professor  Braun's  new  method  secures  greater  ac- 
curacy of  transmission  through  a  more  perfect  attunement  of  the 
transmitting  and  receiving  instruments.  He  thinks  he  has  substan- 
tially reached  a  method  of  transmitting  exclusively  to  one  point  o£ 
the  compass,  thus  avoiding  interference  by  other  waves.  The 
method,  it  is  claimed,  will  work  economically  and  simply. 


NATIONAL  ELECTRIC  CODE.— A  meeting  of  the  National 
Electric  Code  Committee  of  the  American  Institute  of  Electrical 
Engineers,  Dr.  A.  E.  Kennelly,  chairman,  will  be  held  on  Friday, 
February  13,  1903,  at  3  o'clock,  in  Room  57,  the  office  of  the  New 
England  Cotton  Manufacturers'  Association,  45  Milk  Street,  Boston, 
Mass.  This  will  be  a  joint  conference  with  a  corresponding  com- 
mittee representing  the  Underwriters'  National  Electric  Associa- 
tion, and  representatives  of  the  following  associations  are  also  in- 
vited to  attend :  National  Electric  Light  Association,  Association 
of  Edison  Illuminating  Companies,  American  Institute  of  Architects, 
Northwest  Electrical  Association,  Pacific  Coast  Electric  Transmis- 
sion Association.  At  8  o'clock  P.  M.,  on  the  above  date,  there  will 
be  a  meeting  of  the  Boston  members  of  the  American  Institute  of 
Electrical  Engineers,  in  conjunction  with  the  Engineering  Society 
of  the  Massachusetts  Institute  of  Technology.  Members  of  the 
above  committee  and  representatives  of  the  various  associations  are 
invited  to  attend. 

MUNICIPALISM  IN  BOSTON.— In  his  annual  address  to  the 
Chamber  of  Commerce,  President  Lincoln  had  the  following  to  say 
of  the  Boston  city  government :  "Men  who  would  not  be  appointed 
to  any  responsible  office  in  any  financial  or  business  organization 
are  elected  by  our  citizens  to  positions  of  influence  and  responsibility 
where  they  can  vote  away  millions  of  the  money  of  the  people.  Re- 
cent events  have  revealed  to  us  the  character  and  disposition  of 
our  present  city  government.  Politicians,  bankrupt  in  morals  as 
well  as  in  pocket,  obtain  control,  and  by  dishonorable  and  corrupt 
methods  are  enabled  to  carry  out  their  schemes  for  their  personal 
benefit  at  the  expense  of  the  taxpayers.  The  first  meeting  of  our 
common  council  this  year  surprised  every  one  by  the  large  amount 
of  loan  orders,  amounting  to  $670,000.  The  Mayor  has  said  that 
the  burden  per  capita  exceeds  that  of  any  other  great  city  in  the 
country.  The  amount  which  the  city  has  the  right  to  borrow  was 
$3,782,000.  Nearly  all  the  amount  has  been  authorized,  and  the 
net  debt  of  the  city  has  reached  the  sum  of  $52,000,000.  Fraudulent 
purchases  of  land,  padded  pay  rolls,  bills  for  carriage  hire  and  enter- 
tainments, reckless  appropriations,  and  the  enormous  loan  bills  are 
matters  that  demand  the  earnest  consideration  of  every  patriotic 
citizen." 


Letter  to  the  Editors. 


Water  Power  vs   Steam  Plants. 

To  the  Editors  of  the  Electrical  World  and  Engineer: 

Sirs:  In  your  issue  of  last  week  Mr.  George  H.  Barker,  formerly 
president  of  a  Pacific  Slope  transmission  plant,  is  reported  as  having 
expressed  the  opinion  that  while  water  power  plants  are  expensive 
to  install,  yet  experience  on  the  Slope  has  shown  that  they  can  gen- 
erate electrical  power  cheaper  than  a  steam  plant,  even  if  the  latter 
be  supplied  with  fuel  absolutely  free  of  cost.  While  this  statement 
is  undoubtedly  correct  if  the  steam  plant  with  which  a  comparison 
is  made  is  of  the  kind  usually  employed  in  electrical  generation, 
and  operating  under  central  station  conditions  as  to  load  curve,  the 
writer  doubts  very  much  if  it  can  be  substantiated  in  a  comparison 
with  a  steam  plant  such  as  would  ije  erected  and  operated  for  gen- 
erating power  in  large  quantities  for  transmission  and  delivery  for 
all  purposes. 
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It  luis  been  v.'iul  tliat  cariMul  calculations  iiuulc  previous  to  ilic 
introduction  into  lUitTalx  of  XiaKara  power  showed  that  a  steam 
]>lant  coidd  have  hccn  installed  in  that  city  for  gencraiinK  current 
II)  lart(e  i|iianliiic!.  for  all  purposes  nt  n  total  cost  aliout  equal  to 
the  price  at  which  NiaKara  current  was  ofTercd  for  delivery  in 
HnlTalo.  In  a  paper  read  several  years  ago  before  the  American 
Society  of  Mechanical  linginccrs,  Mr.  F.  W.  Dean,  basing  his 
figures  on  New  Ivngland  mill  practice,  estimated  that  steam  power 
•can  he  generated  in  i,ixjo-hp  units  at  a  lota!  cost  of  $I7.5.J  per  annu.il 


hp  of  lo  hours  daily,  coal  being  taken  at  $385  per  ton,  and  5  per 
cent,  allowed  for  interest,  3VJ  per  cent,  for  depreciation,  2  per  cent, 
for  repairs  and  I  per  cent,  in  insurance  and  taxes.  With  fuel  oil 
available  on  the  slope  al  a  cost  ecpiivalcnt  to  $3.50  per  ton  for  coal, 
and  with  a  reduction  in  labor  account  incident  to  its  handling  and 
less  depreciation  of  plant  attending  its  use,  it  would  appear  that 
some  of  the  uncertain  water  powers  of  California  arc  not  so  secure 
against  competition  from  steam  as  Mr.  I'.arker  would  believe. 
rnKAcn,  111.  Jas.  L.  Thok.vk. 


DIGEST 


Current  Electrical  Literature. 


Dynamos,  M()it)HS  and  Transformers. 

Motor  zvilli  External  Armature. — An  illustrated  description  of  a 
•direct-current  motor  with  external  armature,  designed  by  Mavor, 
especially  for  driving  a  propeller  fan.  The  armature  disc  stampings 
•ire  similar  in  form  to  the  stampings  of  the  stator  of  a  polyphase 
motor,  the  windings  being  inserted  radially  from  within.  The  magnet 
is  a  cross-shaped  steel  casting,  with  wire  wound  on  two  limbs,  and 
with  two  consequent  poles,  the  wire  being  held  in  position  by  pole- 
shoes  attached  to  the  magnet  after  the  coils  are  in  place.  This 
magnet  is  mounted  on  a  hollow  stationary  shaft,  which  carries  the 
-conductors  from  the  outside  to  the  magnet  winding.  On  this  sta- 
tionary shaft  is  hung  the  external  armature  with  a  running  bushed 
licaring  at  each  end.  The  running  bush  is  supported  on  the  end 
plate  carrying  the  armature  discs  and  winding,  and  is  formed  at  the 
inner  end  with  a  groove  and  projection,  the  groove  communicating 
by  openings  with  the  outside  of  the  running  bush,  over  which  is 
placed  an  oil-catching  vessel.  At  the  outer  end  of  the  running  bush 
is  fixed  a  flange,  dipping  below  into  the  oil  in  the  catcher  reservoir. 
From  this  running  disc  the  oil  is  thrown  on  to  a  stationary  disc, 
forming  part  of  and  communicating  by  grooves  on  its  inner  face  with 
•channels  in  a  fixed  bush  attached  to  the  stationary  shaft.  The  oil 
thus  circulates  from  the  catcher  reservoir  by  the  running  disc,  the 
stationary  disc  and  grooves  in  the  stationary  bush  to  the  running 
"bush  being  thrown  off  again  at  both  ends  of  the  running  bush  into 
the  oil  catcher  reservoir.  The  advantages  are  reduced  weight  and 
■good  ventilation  of  the  armature. — Lond.  Elec.  Rev.,  January  16. 

REFERENCES. 

Design  of  Small  Dynamos. — A  full  report  of  the  discussion  which 
followed  Mayor's  recent  paper  on  this  subject.  The  matter  is  also 
■discussed  editorially  at  some  length.  Mavor  emphasizes  that  it  is 
■especially  necessary  in  small  machines  to  consider  the  speed  at 
which  the  machine  has  to  be  run  and  the  depth  of  the  slot,  with 
special  reference  to  the  iron  losses;  heating,  he  maintains,  is  the  only 
limitation;  for,  in  these  small  machines,  commutation  and  efficiency 
may  generally  be  left  to  take  care  of  themselves. — Lond.  Elec, 
January  16. 

Single-Phase  Motor. — Girault. — An  illustrated  description  of  a 
single-phase  alternating-current  motor,  patented  about  ten  years  ago 
by  the  Oerlikon  Company.  It  has  a  fixed  commutator  and  revolving 
brushes  and  starts  under  load.  It  is  interesting  in  view  of  the 
recent  proof  (Heyland,  Latour)  of  the  peculiar  properties  of  the 
tise  of  armature  windings  with  commutator  for  alternating-current 
inotors. — L'Ind:  Elec.,  January  10. 

Power. 

Power  Distribution  in  Great  Britain. — A  statistical  table  giving 
particulars  concerning  the  large  electric  power  distribution  companies 
in  Great  Britain,  working  under  Parliamentary  pow'ers.  The  only 
one  of  these  companies  which  is  really  in  active  operation  is  the 
Newcastle-on-Tyne  Electric  Supply  Company,  which  supplies  electric 
light  to  a  large  part  of  Newcastle  and  power  to  a  number  of  large 
manufacturing  works,  as  well  as  to  a  line  of  tramwaj's.  The  second 
company  on  the  list,  the  Midland  Electric  Corporation  for  Power 
Distribution,  has  a  finely  equipped  plant  and  an  extensive  distribu- 
tion system,  and  as  it  is  also  in  a  most  favorable  position,  it  may 
be  expected  to  soon  be  working  with  economy  on  a  heavy  load.  The 
remaining  power  companies  are  either  working  under  more  or  less 


temporary  arrangements  or  are   still  in   the  earlier  stages  of  their 
development. — Lond.  Elec.,  January  lO. 

REFERENCE. 

Steam  Turbine. — Reyval. — The  first  part  of  a  detailed  and  wcll- 
illustrated  description  of  Parsons'  steam  turbines. — L'Eclairage  Elec, 
January  17. 

Traction. 

Nezv  York. — Wheatly. — An  article  on  passenger  traffic  problem^ 
in  Greater  New  York.  A  table  gives  the  increase  in  population  in 
New  York  City  during  the  last  five  decades,  and  it  is  shown  that 
with  contiguous  territory  the  population  of  the  New  York  district 
amounts  to  about  4,500,000  people.  The  traffic  on  Manhattan  Island 
amounted  in  1900  to  an  average  of  388  rides  per  inhabitant,  and  in 
1903  it  is  estimated  at  415  rides  per  inhabitant  per  year.  Statistic^ 
are  also  given  of  the  passengers  carried  for  a  number  of  years  back 
and  also  for  recent  days  and  weeks.  The  total  travel  into  and  out 
of  the  business  district  during  the  busiest  hour  is  estimated  at 
250,000.  The  writer  points  out  that  no  additional  surface  or  elevated 
lines  have  been  built  in  the  business  district  during  the  past  twenty 
years,  although  the  traffic  has  quadrupled.  A  summary  is  given  of 
the  delays  over  five  minutes  in  length  in  the  street  railway  traffic 
in  New  York  City  for  18  days  in  December  due  to  causes  beyond 
the  power  of  the  company.  Another  table  gives  the  number  of 
vehicles  crossing  the  tracks  at  different  hours  of  a  day  selected  for 
making  the  count;  and  a  third  gives  the  miles  of  track,  car  miles, 
gross  receipts,  population  and  gross  receipts  per  mile  of  track,  etc., 
for  seven  leading  cities  in  the  United  States.  The  writer  believe? 
that  the  trains  in  the  Subway,  if  run  at  30  miles  per  hour,  cannot 
be  operated  on  a  shorter  interval  than  from  2  to  214  minutes,  and 
estimates  the  number  of  cars  which  can  be  passed  through  the  tunnel 
at  540  per  hour,  giving  a  total  seating  capacity  for  28,000  passengers 
and  a  total  carrying  capacity  per  hour  in  each  direction  of  43,000 
people.  He  does  not  believe  that  this  will  have  much  effect  on  the 
total  traffic  of  New  York,  which  at  present,  in  the  busiest  hours, 
amounts  to  142.000  people  per  hour.  Diagrams  are  also  given  to 
show  the  obstructions  to  the  streets  now  caused  by  the  excavations 
in  building  the  Subway. — St.  R'y  lour.,  January  10,  17. 

reference. 

Accumulator  Traction. — Izart. — An  article  in  which  he  gives  some 
formulas  for  calculating  the  storage  batteries  required  for  use  on 
street  cars.  He  starts,  however,  with  the  sweeping  statement  that 
an  economic  solution  of  the  traction  problem  prevents  the  use  of 
batteries  in  cars. — L'Ind.  Elec,  December  10. 

Installations,  Systems  and  Appliances. 

Behavior  of  Synchronous  Converters  in  Traction  Installations 
xvith  Stationary  Accumulators. — Banti. — An  article  on  a  singular 
phenomenon  which  he  has  observed  with  rotary  converters  when  set 
to  charge  a  battery  of  storage  batteries.  The  charging  current  was 
found  to  be  highly  pulsatory,  though  the  same  converter,  working 
at  the  same  actual  power  on  the  same  supply,  at  the  same  voltage, 
but  delivering  its  output  on  a  plain  non-inductive  resistance,  gives 
a  perfectly  smooth  continuous  current.  The  experiments  were  made 
at  a  traction  station  in  Rome,  and  the  converter  was  a  single-phase 
apparatus,  rated  at  60  kw.  The  slightly  pulsating  current  generated 
by  the  converter  acquires  a  notably  greater  pulsation  when  working 
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upon  a  battery,  because  the  battery,  by  offering  a  counter  e.ni.f., 
produces  on  tlie  current  a  greater  pulsation  than  that  due  to  the 
converter  itself.  He  then  examined  whether  an  ordinary  continuous- 
current  dynamo  also  presented,  or  at  least  indicated,  the  same  phe- 
nomenon ;  this  might  have  been  expected,  as  a  direct-current  dynamo 
furnishes  of  itself  a  more  or  less  undulating  current;  however,  the 
result  was  negative,  as  no  pulsations  were  found  in  the  dynamo 
■current  when  charging  the  battery.  His  conclusions  are  summed 
lip  as  follows :  When  a  synchronous  converter  operates  upon  a 
non-induction  resistance,  it  furnishes  a  continuous  current  with 
slight  pulsations ;  it  would  be  an  error  to  calculate  the  power  gen- 
erated from  the  product  of  voltage  and  current  if  these  are  measured 
by  hot  wire  instruments ;  the  effective  power  measured  by  a  watt- 
meter is  found  to  be  less  than  the  apparent  power,  and  in  the  case 
■considered  about  s  per  cent.  When  the  converter  operates  on  a 
battery  of  accumulators,  the  said  pulsations  increase  in  amplitude 
and  the  continuous  current  becomes  markedly  pulsatory ;  the  effective 
power  generated  by  the  machine  is  much  less  than  the  apparent 
power  obtained  as  the  product  of  volts  and  amperes  measured  by 
hot  wire  instruments,  being,  in  the  case  considered,  about  15  per 
cent.  less.  To  obviate  this  inconvenience,  or,  rather,  to  cause  the 
converter  to  operate  in  an  identical  manner  whether  on  accumulators 
or  on  ohmic  resistances,  it  suffices  to  insert  into  the  circuit  a  suitable 
inductance  capable  of  being  regulated  step  by  step ;  this  inductance 
absorbs  in  itself  a  very  small  amount  of  energy. — Lond.  Elcc.  Jan- 
uary 16. 

British  Three-Phase  Plant. — A  well-illustrated  description  of  the 
Erilh  Electric  Works,  which  is  one  of  the  first  plants  in  Great 
Britain  using  the  three-phase  system  for  distribution.  On  account 
of  the  scattered  nature  of  the  district  three-phase  currents  are  trans- 
mitted at  3,000  volts.  The  secondary  distribution  is  on  the  four- 
wire,  three-phase  system,  the  secondaries  of  the  transformers  being 
joined  up  in  star  connection  and  the  fourth  wire  being  run  from 
tlie  middle  point.  As  200  volts  is  the  declared  pressure  at  the  con- 
sumers' terminals,  the  pressure  between  any  two  outers  is  346  volts ; 
the  middle  point  of  the  star  will  probably  be  earthed.  In  addition 
to  private  lighting  there  will  be  a  considerable  amount  of  public 
lighting  with  Nernst  lamps.  About  580  Nernst  lamps,  partly  % 
and  party  Yi  amp,  will  displace  the  present  oil  lamps.  They  will  be 
connected  as  in  private  lighting,  between  the  outers  and  the  centers 
of  the  transformer  secondaries.  In  addition  to  this  there  are  18 
arc  lamps  of  15  amp.  The  plant,  and  especially  the  switchboard,  are 
described  in  detail  and  are  well  illustrated. — Lond.  Elec,  January  16. 

London  Supply  Station. — An  illustrated  description  of  the  elec- 
tricity works  of  the  Central  Electric  Supply  Company,  which  is  now- 
being  completed  and  is  to  support  other  existing  stations  in  con- 
gested areas  of  London.  The  Central  works  generate  6,000  volts, 
three-phase  current,  this  pressure  being  delivered  at  the  terminals 
•of  the  dynamos  and  without  the  assistance  of  step-up  transformers. 
Tiie  current  is  led  by  three-core  underground  cables  to  existing 
stations,  where  it  is  converted  into  direct  current  at  the  voltage 
of  the  distributing  network,  which  is  in  one  case  a  440-volt,  three- 
wire  system,  and  in  the  others  220  volt,  two-wire.  The  conversion 
into  direct  current  is  also  effected  without  the  intermediary  of  trans- 
formers ;  induction  motors  are  used,  taking  three-phase  currents 
at  6,000  volts,  and  these  motors  are  directly  coupled  to  the  direct- 
current  generators. — Lond.  Elec,  January  9. 

Wires,  Wiring  and  Conduits. 

REFERENCE. 

Transmission  IVires. — Otto. — A  mathematical  article  in  which  he 
gives  formulas  for  calculating  the  sag  of  an  overhead  wire,  as  a 
function  of  the  distance  between  two  poles,  the  temperature,  the 
wind  pressure,  and  the  tension. — Elek.  Zeit.,  January  15. 

Electro-Physics  and  Magnetlsm 

Excited  Radio-Activity. — Rutherford. — An  article  in  which  he 
shows  that  the  production  of  excited  radio-activity  is  one  of  the 
properties  of  the  emanation  from  thorium  and  radium.  It  is  due 
to  the  deposition  of  radio-active  matter  which  is  derived  from  the 
emanation  given  out  by  these  bodies.  E.xcited  radio-activity  is 
transmitted  by  positively  charged  carriers  produced  from  the  ema- 
nation, which  travel  in  an  electric  field  with  about  the  same  velocity 
as  the  positive  ions  produced  in  air  by  Rontgen  rays.    This  velocity 


is  about  1.3  cm  per  second  for  a  drop  of  i  volt  per  cm.  These  pos- 
itively charged  carriers  are  due  to  the  expulsion  of  a  negatively 
charged  body  from  the  molecule  of  the  emanation.  The  emanations 
and  the  matter  which  gives  rise  to  excited  activity  are  the  result  of 
a  succession  of  chemical  changes  occurring  in  radio-active  matter. 
In  thorium  there  is  evidence  of  at  least  four  distinct  chemical 
changes. — Phil.  Mag.,  January ;  abstracted  in  Lond.  Elcc,  Jan- 
uary 16. 

Optic  Resonance. — Kossonogoff. — A  description  of  experiments 
on  resonance.  A  selective  reflection  of  electromagnetic  waves  may 
be  obtained  by  means  of  a  mirror  composed  of  resonators  of  a  cer- 
tain length.  The  present  author  shows  that  it  is  possible  to  produce 
a  similar  resonance  for  wave  lengths  belonging  to  the  visible  spec- 
trum. For  this  purpose  the  components  of  the  "mirror"  must  be 
exceedingly  minute.  He  describes  two  good  methods  of  producing 
the  resonant  mirrors,  one  of  them  involving  the  projection  of  a 
spray  of  very  dilute  solution  of  a  salt  or  metal  upon  a  hot  surface, 
and  the  other  consisting  in  cathode  disintegration.  The  color  of 
the  films  varies  according  to  the  size  of  the  grains  and  their  dis- 
tribution ;  it  also  varies  with  the  temperature,  and  with  immersion 
in  other  dielectrics.  Gold,  silver  and  copper  mirrors  may  be  obtained 
of  any  color.  The  grains  of  platinum  are  too  small  to  reflect  any 
visible  light.  But  the  author  has  obtained  at  least  one  platinum 
mirror  which  has  a  deep  blue  color,  and  has  also  discovered  optical 
resonance  in  lepidoptera.- — Phys.  Zeit.,  January  i  ;  abstracted  in 
Lond.  Elec,  January  16. 

Effect  of  Temperature  on  Hysteresis  Loss. — Mills. — An  account 
of  some  experiments  on  the  effect  of  temperature  upon  the  hysteresis 
in  an  iron  and  in  a  tungsten  alloy,  the  method  being  that  devised 
by  Searle,  in  which  the  energy  dissipated  in  hysteresis  is  determined 
by  observing  the  throw  produced  in  the  movable  coil  of  a  sensitive 
electrodynamometer.  He  found  that  the  curves  representing  the 
hysteresis  loss  in  iron  as  a  function  of  the  temperature,  are  prac- 
tically straight  lines  until  the  critical  temperature  is  reached,  except 
that  for  the  higher  inductions  the  loss  is  slightly  larger  in  propor- 
tion near  the  critical  temperature.  The  rate  of  change  in  the  per- 
meability of  iron  as  the  temperature  approaches  very  near  to  the 
critical  temperature,  is  so  great  that,  throughout  a  range  of  several 
degrees  in  this  region  only  approximate  values  of  the  hysteresis 
could  be  obtained.  Moreover,  at  such  high  temperatures  the  iron  is 
in  such  a  critical  state  that  it  was  found  that  the  process  of  de- 
magnetizing by  reversals  does  not  entirely  wipe  out  all  the  effects 
of  previous  magnetism,  although  the  residual  effect  is  only  noticeable 
in  extremely  weak  fields.  In  the  case  of  a  specimen  containing  4.5 
per  cent,  of  tungsten,  the  passage  from  the  magnetic  to  the  non- 
magnetic condition  is  much  more  gradual,  and ,  the  demagnetizing 
process,  even  at  the  highest  temperatures,  removes  all  traces  of 
residual  magnetism.  The  variation  of  hysteresis  loss  with  tem- 
perature in  the  neighborhood  of  the  critical  temperature  can,  there- 
fore, be  much  more  satisfactorily  examined  with  this  alloy  than  with 
iron.  As  the  temperature  is  raised  the  rate  of  fall  of  hysteresis 
increases,  reaching  a  maximum  at  about  350°  C. :  then,  as  the  tem- 
perature is  increased,  the  hysteresis  decreases  less  rapidly. — Phil, 
'^lag.,  January ;  abstracted  in  Lond.  Elec,  January  16. 

A  Thermoinagnetic  Phenomenon  in  Gases. — Aschkin".\ss. — A 
paper  on  a  curious  phenomenon  described  some  15  years  ago  by 
Nernst.  When  a  heated  metallic  bar  is  introduced  between  the  poles 
of  an  electromagnet,  the  temperature  gradient  in  the  air  about  the 
hot  body  is  profoundly  modified  by  exciting  or  demagnetizing  the 
magnet.  If  a  thermometer  is  placed  beside  the  hot  body,  but  not  in 
the  lines  of  force  which  pass  through  it,  the  mercury  falls  by  2  or  3° 
on  exciting  the  magnet.  No  effect  is  observed,  however,  if  the 
lines  of  force  penetrating  the  hot  body  also  penetrate  the  ther- 
mometer. The  present  author  attempts  an  explanation  of  this  curious 
phenomenon.  He  uses  a  copper  rod  25  cm  long  and  6  mm  wide,  and 
places  the  axis  of  the  electromagnet  vertically.  He  finds  that  there 
is,  indeed,  a  decrease  of  temperature  near  the  rod.  but  an  increase 
further  away,  and  thence  concludes  that  the  hot  air  is  diverted  by 
the  magnetic  field.  The  phenomenon  is  connected  with  that  de- 
scribed by  Faraday,  in  which  a  current  of  hot  air  is  driven  through 
a  tube  into  a  magnetic  field.  It  is  due  to  the  fact  that  hot  oxygen 
is  strongly  diamagnetic  with  respect  to  the  cold  gases.  The  experi- 
ment fails  with  nitrogen  or  carbonic  acid. — Phys.  Zeit.,  January  I  ; 
abstracted  in  Lond.  Elec,  January  16. 
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ELeCTRO-CHCMISTRr  AND   BATTERIES. 

The  Sloraiii'  liatltry  as  an  Electrolytic  €fll.—Ktx.i>.—  t\  ihcorclical 
article.  All  galviinic  ballcrics,  wlicllicr  primary  or  sccoiiilary,  arc 
electrolytic  cells,  altliuiigh  electrolytic  cells  are  not  all  K-'lvunic  bat- 
teries. The  fiiiulninciital  characteristic  of  cIcclroclK-iuical  action  is 
change  of  chemical  valency ;  at  the  cathode  the  change  uf  valence 
always  tends  to  liberate  an  electropositive  body  from  combination, 
and  always  tends  to  cause  an  electronegative  body  to  enter  into 
combination ;  at  the  anode  the  change  of  valency  always  tends  to 
liberate  an  electronegative  body  from  conibination,  and  always 
tends  to  cause  an  electropositive  body  to  enter  into  combination. 
This  is  the  distinguishing  characteristic  of  all  electrolytic  action, 
and  the  only  one.  Changes  in  chemical  valencies  may  also  occur 
in  thcrmochcmical  action.  The  essential  and  universal  dilTcrcncc 
between  thcrmochcmical  and  electrochemical  reactions  is  that,  in 
thermochemical  reactions  these  two  opposing  changes  of  valency 
take  place  in  two  individual  atoms  or  atomic  groups  which  arc  at 
the  same  place  and  in  contact,  the  energy  change  being  from  chemical 
energy  to  heat,  and  from  heat  to  chemical  energy;  while  in  electro- 
chemical reactions  the  two  opposite  changes  in  valence  lake  place  in 
atoms  or  molecules  which  are  not  in  molecular  contact,  but  are  phys- 
ically separated  by  an  intervening  compound-conducting  body,  the 
energy  change  being  from  chemical  energy  into  electrical  or  from 
electrical  into  chemical  energy.  In  an  electrochemical  action  the 
transformation  of  energy  always  occurs  at  the  electrodes,  and  a 
corresponding  e.m.f.  is  either  developed  or  absorbed  at  each  elec- 
trode. If  the  total  e.m.f.  is  positive,  that  is,  if  the  electrolytic  ceil 
is  capable  of  generating  electrical  energy  at  the  expense  of  its  chem- 
ical energy,  it  is  called  a  galvanic  battery.  Every  electrolytic  cell 
which  generates  electric  energy  when  a  current  passes  in  one  direc- 
tion will  generate  chemical  energy,  when  the  current  passes  in  the 
opposite  direction.  There  is  no  essential  difference  between  a  primary 
and  a  secondary  or  storage  battery,  but  a  difference  only  in  thd 
manner  of  using  the  cells  and  in  their  origin.  If  a  battery  is  man- 
ufactured without  the  aid  of  an  electric  current,  and  is  thrown  away 
after  its  chemical  energy  is  once  dissipated,  it  is  called  a  primary 
battery.  If  the  cell  has  its  chemical  energy  restored  after  discharge 
by  passing  a  current  in  the  opposite  direction,  it  is  called  a  storage 
battery.  An  apparatus  may,  however,  generate  chemical  energy 
without  actually  storing  it,  on  account  of  the  accidental  circum- 
stance that  the  chemical  products  formed  are  mechanically  lost  in 
the  process  of  generation ;  if  any  of  the  products  of  the  electro- 
chemical reaction  formed  in  charging  or  discharging  a  battery  are 
allowed  to  escape  as  a  gas,  or  to  precipitate  as  an  insoluble  product, 
they  cease  to  be  a  part  of  the  electrochemical  system  and  cannot 
be  available  in  that  system  for  a  subsequent  action.  But  the  author 
claims  that  this  is  more  an  accidental  than  an  essential  feature  and 
no  classification  of  electrochemical  cells  into  reversible  and  non- 
reversible should  be  founded  upon  it.  The  author  discusses  at  some 
length  the  action  in  the  gas  battery. — Elcctrochem.  Ind.,  December. 

Table  of  Electrochemical  Equizvleiits. — Hering. — .\  large  table  of 
the  electrochemical  equivalents  and  nine  columns  of  their  derivatives, 
which  include  such  quantities  as  grams  and  pounds  per  ampere  and 
watt-hour,  kilograms  and  pounds  per  horse-power-hour,  and  in  each 
case  their  reciprocals,  so  that  all  long  divisions  are  avoided.  It 
includes  all  but  the  very  unusual  elements,  and  in  many  cases  two 
and  three  valencies  which  still  further  saves  calculations.  It  also 
contains  general  formulas  by  means  of  which  any  other  equivalents 
or  derivatives  not  given  may  be  calculated.  The  whole  table  has 
been  carefully  calculated  and  is  based  on  the  atomic  weights  adopted 
by  the  American  Chemical  Society  and  on  the  electrochemical  equiv- 
alent of  silver  as  adopted  by  the  international  congress.  An  auxiliary 
table  gives  the  valencies  which  the  elements  have  in  their  compounds, 
which  latter  are  enumerated.  There  is  also  a  set  of  typical  examples 
showing  how  to  calculate  the  amounts  of  any  materials,  either  ele- 
ments or  compounds,  corresponding  to  a  given  current  or  energy ; 
these  examples  include  many  of  the  more  unusual  and  complicated 
cases  not  generally  explained  in  text-books.  The  basis  of  the  method 
is  that,  knowing  the  change  of  valency,  the  required  constant  is  found 
directly  from  the  table.  The  older,  indirect  method,  is  also  de- 
scribed. It  is  based  on  calculating  some  one  convenient  quantity  in 
a  complicated  reaction  and  then  by  means  of  the  complete  equation 
calculating  the  desired  quantity;  this  involves  a  quantitative  knowl- 
edge of  the  complete  reaction,  while  the  other  method  does  not.  but 
gives  the  result  directly.    These  examples  are  of  the  nature  of  a  key 


to  the  ^ulutll>n  of  the  more  complicated  calculations  involving   Far- 
aday's law. — LUctrochcm.  hul.,  January. 

Illectrolylic  Redningi  of  GolJ.—TuTti.z. — An  illustrated  descrip- 
tion of  the  Wohlwill  process  of  gold  rrfiiiing,  used  at  the  I'hila- 
dclphia  United  Slates  Mint.  'J'lie  feature  of  the  process  is  the  elec- 
trolyte, \Nhich  is  composed  of  a  gold  trichloride  solution,  rather 
strongly  impregnated  with  frci-  hydrochloric  acid;  the  latter  addition 
is  necessary,  because  if  a  gold  anode  be  placed  in  a  neutral  or  only 
slightly  acid  solution  of  gold  chloride,  gold  will  be  deposited  on 
the  cathode,  but  little  or  no  gold  will  be  dissolved  from  the  anode, 
free  chlorine  being  given  off  instead.  The  temperature  of  operation 
is  50  to  ss"  C,  this  increased  temperature  serving  to  reduce  the 
voltage  rc(|uired,  and  at  the  same  time  to  diminish  the  amount  of 
free  acid  necessary  to  suppress  evolution  of  chlorine  at  the  anodes. 
Circulation  of  the  electrolyte  is  al,so  necessary.  The  cost  of  the 
hydrochloric  acid  reciuircd  in  the  bath  is  20  cents  per  1,000  ounces 
of  deposited  gold.  Any  platinum  present  in  the  bullion  can  be  recov- 
ered ;  it  disscJves,  but  is  not  deposited  with  the  gold.  When  the 
electrolyte  becomes  sufTiciently  charged  with  platinum,  the  gold  is 
first  precipitated  by  sulphur  dioxide  and  reserved;  then  the  platinum 
remaining  in  solution  is  separated  as  ammonium  platinum  chloride; 
lastly  the  copper  is  recovered  by  passing  the  wash  waters  over  iron- 
scrap.  He  does  not  treat  by  this  process  bullion  having  a  fineness 
of  less  than  940  gold. — Electrochcm.  Ind.,  January. 

The  Present  Metallurgy  of  Aluminum.— ].  \V.  Richards, — An  ar- 
ticle giving  historical  notes  on  the  development  of  the  aluminum  in- 
dustry and  a  discussion  of  the  scientific  principles  of  the  only  pro- 
cess by  which  aluminum  is  now  made,  i.  e.,  the  process  of  Hall  and 
Herouit.  The  principle  is  that  the  melted  double  fluorides  of  alu- 
minum and  more  electropositive  metals  can  dissolve  a  considerable 
proportion  of  their  weight  of  the  relatively  infusible  alumina ; 
when  such  a  solution  is  elcctrolyzed,  aluminum  and  oxygen  appear 
at  the  two  electrodes  until  the  dissolved  alumina  has  been  almost 
entirely  eliminated;  by  the  addition  of  fresh  alumina  the  process 
can  be  made  continuous,  while  the  solvent  bath  material  remains 
unaffected  by  the  operation.  The  way  by  which  Hall  and  Herouit 
arrived  at  this  process  is  sketched,  together  with  the  actual  method 
of  operation  in  use  at  present.  To  obtain  pure  aluminum  it  is 
necessary  to  use  pure  alumina ;  this  requirement  has  led  to  con- 
siderable improvement  in  the  manufacture  of  aluminum.  The  author 
finally  discusses  in  detail  the  reactions  taking  place  in  the  Hall  pro- 
cess from  a  scientific  point  of  view-. — Elcctrochem.  Ind.,  January. 

Canadian  Nickel  Industry. — A  statistical  review  of  the  present 
situation  of  the  Canadian  nickel  industry.  The  Canadian  and  Orford 
Copper  Companies,  which  have  been  consolidated  with  the  Inter- 
national Nickel  Company,  arc  still  the  most  important  producing 
concerns  in  the  Dominion.  The  principal  works  of  the  Canadian 
Company  are  at  Copper  Cliff;  the  surface  plant  is  producing  from 
500  to  600  tons  of  ore  daily  for  shipment  to  the  roast  yards  at  Copper 
Cliff.  Extensive  smelting  works  have  recently  been  completed  for 
re-treating  the  low-grade  mattes,  with  the  result  that  their  metal 
contents  have  been  raised  from  30  to  about  70  per  cent.  For  the 
final  separation  of  the  copper  and  nickel  this  material  is  treated 
by  a  series  of  smeltings  with  various  alkalis,  followed  by  an  elec- 
trolytic treatment  for  the  purpose  of  producing  pure  nickel.  One  of 
the  companies  outside  of  the  combination  is  the  Mond  Nickel  Com- 
pany, whose  mines  at  Victoria  have  been  very  considerably  developed 
during  the  past  year,  the  Bessemer  process  having  been  put  dowi> 
for  turning  out  matte.  The  product  is  a  high-grade  article,  carry- 
ing about  80  per  cent,  metallic  contents  in  equal  proportions  of  nickef 
and  copper,  the  iron  in  the  one  being  at  the  same  time  entirely  elim- 
inated. This  matte  is  refined  in  England  by  Mond's  own  process. 
During  the  past  ten  years  1,306,722  tons  of  nickel,  copper  and 
copper  ore,  producing  26,606  tons  of  metallic  nickel  and  28,070  tons 
of  metallic  copper,  have  been  produced  in  Ontario,  the  value  of  the 
nickel  being  over  $20,000,000  and  the  value  of  the  copper  nearly 
$6,250,000.  The  rate  of  development  has  been  very  much  greater 
during  the  last  five  years  than  in  the  first  half  of  the  decade.  The 
most  striking  development  has  been  in  the  production  of  high-grade 
matte,  which  in  1897  only  amounted  to  328  tons,  whereas  last  year 
it  was  15,546  tons. — Lond.  Eng'ing,  January  9. 

Electrolytic  Rectifier. — Hospit.\lier. — An  account  of  the  results  of 
tests  made  with  the  Nodon  "electrol>'tic  valve"  (aluminum  rectifier) 
at  the  School  of  Industrial  Physics  and  Chemistry  of  the  City  of 
Paris.     Four  cells  were  used,  according  to  the  arrangement  of  the 
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Wheatstone  bridge,  wliich  was  first  used  by  Graetz  for  this  purpose; 
the  one  diagonal  line  is  supplied  with  the  alternating  current  to  be 
rectified;  the  other  contains  the  apparatus  in  which  the  rectified  cur- 
rent is  to  be  used.  As  well  known,  this  arrangement  enables  one  10 
utilize  both  half  curves  of  the  alternating  current  to  be  rectified. 
The  frequency  of  the  alternating  current  used  in  the  experiments  was 
42,  and  an  electrolytic  valve  of  the  5-amp  type  was  employed.  The 
rectified  current  was  used  to  charge  a  storage  battery  of  42  cells  in 
series.  The  wave  forms  of  the  currents  and  e.m.f's  were  determined 
by  means  of  the  ondograph  and  are  reproduced  in  diagram.  The 
efficiency  of  the  rectifier  was  found  to  be  about  70  per  cent.,  and  the 
wasted  energy  appears  in  the  form  of  heat,  so  that  the  temperature 
of  the  electrolyte  increases.  This  is  said  to  have  no  other  incon- 
venience than  to  cause  an  evaporation  of  the  liquid  so  that  water 
must  be  filled  in  at  intervals.  The  electrolytic  rectifier  behaves  like 
a  condenser,  the  current  being  about  onc-quartcr  period  in  advance 
of  the  e.m.f. ;  the  deformations  of  the  current  wave  are  the  same 
as  are  obtained  with  a  condenser  and  are  due  to  the  presence  of 
higher  harmonics. — I.'Ind.  Elec,  December  10. 

REFERENCES. 

Calcium  Carbide  and  Acetylene. — A  review  of  the  present  condi- 
tions of  this  industry  in  the  United  States,  with  a  brief  outline  of 
the  chemistry  of  the  subject. — Electrochcm.  hid.,  December. 

Electrometallurgy. — Beadle. — In  a  continuation  of  his  series  on 
electrometallurgical  problems  the  author  discusses  the  manufacture 
of  aluminum,  magnesium  and  sodium. — Lond.  Elec.  Rev.,  Jan- 
uary 9. 

Units,  Measurements  and  Instruments. 

Measurement  of  Magnetic  Flux. — Thornton. — A  communication 
referring  to  Beattie's  description  of  the  quantometer,  recently  ab- 
stracted in  the  Digest.  He  points  out  that  to  measure  the  flux  in 
any  part  of  a  large  dynamo  field  magnet  it  is  not  necessary  to  use 
any  special  instrument  other  than  a  dead-beat,  moving-coil  gal- 
vanometer.    The  arrangement   is  shown   in  the  adjoining   diagram. 


MEASUKEMENf    OF    MAGNETIC    FLUX. 

By  increasing  or  decreasing  the  field  current  slowly  by  a  liquid 
rheostat,  the  current  induced  in  an  exploring  coil  of  one  or  two 
turns  may  be  kept  so  steady  that  the  galvanometer  deflection  can  be 
noted  every  few  seconds,  and  the  mean  deflection  can  be  obtained 
over  the  total  time  of  operation  with  an  accuracy  within  2  per  cent, 
of  a  photographic  or  automatic  recording  method.  The  product  of 
the  mean  reading  and  the  total  time  is  a  measure  of  the  electrical 
quantity  or  of  the  magnetic  flux,  according  as  the  galvanometer 
reading  is  calibrated  for  current  or  voltage.  Stoney  first  suggested 
taking  the  readings  in  this  way,  and  the  present  author  has  found 
it  in  practice  to  work  very  well,  the  most  important  point  being  to 
move  the  slide  in  the  liquid  rheostat  at  a  constant  rate,  starting 
and  stopping  slowly. — Lond.  Elec,  January  9. 

Universal  Permeameter. — Picou. — An  illustrated  description  of  a 
permcameter  which  is  called  "universal,"  because  it  is  adapted  as 
well  to  tests  of  iron  sheets  as  of  wires.  The  inherent  difficulty  in 
the  ordinary  permeameter  is  due  to  the  joints  between  the  piece 
under  test  and  the  other  parts  of  the  apparatus ;  an  air-gap  is  thereby 
introduced,  which  may  be  very  small,  but  may  cause  appreciable 
errors.  In  the  author's  method  these  errors  are  eliminated.  In  tho 
adjoining  diagram,  Bi  and  B2  are  two  iron  horse  shoes  and  b  is  the 
piece  under  test.  Each  of  these  three  parts  is  provided  with  a  mag- 
netizing coil.  If  at  first  current  is  supplied  to  the  coil  of  Bi  and  Bs 
only,  but  in  such  a  sense  that  the  fluxes  in  these  both  parts  have  the 
same  direction,  nothing  will  happen  in  the  piece  under  test,  the  two 
ends   of  which   are   at   the  same   magnetic   potential ;   but   the   flux 


passes  through  all  the  joints.  If  then  the  current  of  the  coil  of  B» 
only  is  reversed,  then  the  fluxes  due  to  the  magnetizing  coils  of  Bi 
and  Bi  are  opposed  to  each  other  and  close  themselves  entirely 
through  b.  The  magnetic  flux  is  thus  diminished  by  the  introduction 
of  the  reluctance  of  b  into  the  circuit.  To  bring  the  magnetic  flux 
back  to  its  original  value,  it  is  only  necessary  to  send  a  current  in 


DI.-VGRAM    OF    CONNECTIONS    OF    PERMEAMETER. 

the  proper  direction  through  the  magnetizing  coil  of  b.  This  current 
is  measured  by  the  ammeter,  A,  and  this  gives  the  corresponding 
magnetomotive  force.  Now  this  corresponds  exactly  to  the  mag- 
netizing of  the  piece  b  under  test  alone,  the  influence  of  the  other 
parts  of  the  apparatus  and  of  any  joint  being  eliminated. — Bull.  Soc. 
Int.  des  Elec,  December;  L'Ind.  Elec,  January  10. 

Teiegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Wilke. — An  illustrated  description  of  port- 
able stations  for  wireless  telegraphy  of  the  system  of  Braun  and 
Siemens  &  Halske,  and  their  application  in  the  German  army. — 
Elek.  Zeit.,  January  15. 

Indicators  at  a  Distance. — Hentze. — A  brief  illustrated  descrip- 
tion of  an  electro-hydraulic  instrument  for  indicating  at  a  distance  the 
speed  of  axles,  machines,  motors,  etc. — Elec.  Zcif.,  December  18. 

MiSCLLLANEOUS. 

Success  of  Municipal  Ownership  in  Great  Britain. — Donald. — A 
continuation  of  his  article.  The  writer  has  taken  up  the  subject  of 
the  gas  distribution  and  cites  instances  to  show  that  the  rates  charged 
for  gas  are  lower  in  towns  where  the  plant  is  owned  by  the  munici- 
pality. He  also  claims  that  the  same  is  true  in  regard  to  electrical 
power  and  telephones.  At  the  same  tim.e  he  claims  that  a  profit 
is  made  from  these  undertaking  which  reduces  the  tax  rate  con- 
siderably; he  quotes  the  ostensible  profits  made  by  some  cities. — St. 
R'y  Jour.,  January  10. 

Biographical — This  continuation  of  tho  serial  on  pioneers  in  elec- 
trochemistry, gives  the  life  and  work  of  H.  Y.  Castner,  with  portrait 
— Electrochem.  Ind.,  December. 


New  Books. 


Elektromotoren  fur  Gleiciistrom.  Von  G.  Roessler.  Berlin: 
Julius  Springer.  136  pages,  49  illustrations.  Price,  4  marks. 
As  is  indicated  by  the  title,  this  is  a  text-book  on  the  construction 
of  motors  for  continuous  currents,  and  is  chiefly  intended  for  the  use 
of  electrical  students.  The  book  commences  with  an  exposition  of 
the  general  principles  of  electrical  currents,  succeeded  by  a  discussion 
on  electromagnetism.  The  various  forms  of  motors  for  continuous 
currents  are  then  taken  up  in  half  a  dozen  succeeding  chapters,  in 
which  the  magneto,  electromagneto,  series  motors  and  shunt  and  com- 
pound, corresponding  generators  arc  treated  in  such  a  manner  as  to 
draw  particular  attention  to  the  differences  between  the  motor  and 
the  generator.  In  conclusion  there  is  a  chapter  on  hysteresis.  The 
book  is  a  text-book  and  deals  with  little  less  than  the  theory  of 
design,  without  attempting  to  show  any  inevitable  reconciliations 
necessary  to  adapt  even  the  best  theories  to  practical  constructions. 
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lH:.sn,.v  OK  Dynamos.  H>  Silvanus  1*.  Tliompson,  D.  Sc,  F.  R.  S. 
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Directory  of  Erectrical  Societies,  lite. 


Amkruan  iNsriTUiT.  OF  lu-ECTRicAL  Engi.veers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  Y'ork.  Meetings :  February  27tli, 
"Railway  Train  Lighting,"  Wni.  L.  Bliss,  Lamar  Lyndon  and  A.  J. 
Farnsworth:  March  2;th,  "High-Tension  Lines,"  Ralph  D.  Mershon ; 
April  24ih,  "Tendencies  of  Central  Station  Development,"  H.  A. 
Ijrdner,  Philippo  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies,  Secretary,  VV. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  Y'ork.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield,  III.,  Secre- 
tary. 

International  Associ.vtion  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J..  September,  1903. 

Lundeli   Fan   Motors. 


The   Lundeli    fans,   manufactured   by   the   Sprague   Electric   Com- 
pany, have  been  long  and  favorably  known,  and  a  detailed  descrip- 


MMglo  licld  coil,  which  eMergi/cs  lioth  pole  pieces,  lhu^  insuring  a 
siinplicily  and  compact  iics.s  that  is  ideal.  The  motor  is  nonsparkmg 
and  lins  »  strong  tonpie  perniiitiiiK  the  use  of  fan  blades  of  consider- 
able pitch,  so  that  they  will  drive  a  large  volume  of  air  at  a  given 
speed  with  a  small  anioiiiit  of  current.  'I'he  fan  blades  arc  firmly  riv- 
eted to  a  spider,  so  that  there  is  not  the  remotest  chance  for  a  blade 
to  lly  loose  under  the  highest  speed  at  which  a  fan  motor  can  be  run. 
The  motor  has  sclfciilmx  anci  self-ahgniiig  bearings.  The  self-oiling 
cups  invented  by  .Mr.  Lundeli  have  been  found  admirably  adapted 
to  their  work, 

All  styles  and  patterns  of  Lundeli  fans  arc  carefully  finished  and 
tastefully  decorated.  The  guards  are  strong  in  construction  and 
artistic  and  graceful  in  apiiearuncc.  The  fans  run  easily  and  quietly 
and  re<iuire  practically  no  attention.  The  Lundeli  fans  have  stood 
the  test  of  service  in  all  parts  of  the  world  and  the  manufacturers 
are  anticipating  a  large  business  during  the  coming  season. 


Moskowitz  System  of   Electrically  Lighting  Steam  Rail- 
way Cars  From  the  Axle. 


In  this  system  of  car  lighting  each  car  has  its  own  portable  self- 
contained  lighting  plant,  able  at  all  times,  in  motion  or  at  rest,  to 
furnish  current  for  lamps  or  fans.  liach  car  carries  a  small  gen- 
erator driven  from  the  revolving  car  axle;  also  a  small  storage  bat- 
tery. Cars  run  at  all  speeds  up  to  80  miles  per  hour,  and  the  variable 
axle  rotation  is  communicated  to  the  armature  of  the  generator. 
This  would  cause  a  variable  electrical  output,  but  owing  to  the 
completeness  in  which  this  system  is  worked  out  in  controlling  the 
generator,  the  voltage  remains  practically  constant. 

The  generator  is  an  iron-clad  machine,  built  especially  for  use  in 
railway  car  trnck>^.  .-ukI  !•-  si)ring  stisiiendcl.     Il  delivers  its  full  output 
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DESK    FAN,    SWIVEL    AND    TRUNNION    TYPE. 

tioii  at  this  time  seems  hardly  necessary.  They  are  made  in  various 
sizes  and  types,  which  are  sufficient  to  meet  all  requirements  of  the 
trade.  Last  year  the  12-inch  and  16-inch  swivel  and  trunnion  desk 
and  bracket  models  were  introduced  and  received  the  cordial  in- 
<lorsement  that  has  always  been  accorded  the  Lundeli  patterns. 
The  Lundeli  fan  motors  are  of  the  bipolar  round  type  and  have  a 


FIG.     I. — diagram     OF     CONNECTIONS,     AXLE-LIGHTING     SYSTEM. 

of  electrical  energy  when  the  car  attains  a  speed  of  15  miles  per  hour. 
At  60  miles  per  hour  it  has,  therefore,  quadrupled  its  armature 
speed,  and  it  is  thus  apparent  some  automatic  regulation  or  control 
must  be  introduced  to  prevent  lamps  and  batteries  from  being  de- 
stroyed. 
The  regulation  of  the  generator  is  accomplished  by  a  small  motor- 
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generator  [)laced  for  convenience  on  tlic  switchboard  in  the  car. 
This  motor-generator  acts  as  e-\citer  and  regulator  for  the  generator 
in  the  car  truck.  The  exciter  is  entirely  under  electric  control. 
The  motor-generator  has  both  of  its  armatures  wound  on  one  shaft 
and  runs  in  oilless  bearings,  forming  a  very  small  and  compact 
machine. 

As  railway  cars  travel  in  either  direction,  it  is  necessary  thai 
provision  be  made  to  cause  the  external  current  from  the  generator 
10  flow  in  one  and  the  same  direction,  irrespective  of  the  rotation 
of  the  car  axle.  The  pole  changer  under  discussion  rectifies  and 
keeps  the  current  flowing  in  the  proper  direction  in  a  direct  and 
simple  way,  altogether  eliminating  the  use  of  gears,  cams  or  addi- 
tional bearings.  A  steel  projection  secured  to  the  armature  shaft 
of  the  generator  is  caused  to  operate  a  substantially  constructed 
electric  switch  in  either  one  or  the  other  direction.  This  projection 
having  performed  its  work  is  withdrawn  by  centrifugal  force  caused 
by  the  rotation  of  the  armature  shaft.  When  the  car  reverses  its 
direction  the  same  action  occurs  in  an  opposite  sense.  It  will  be 
understood  that  the  projection  having  been  withdrawn  at  about  4 
miles  per  hour  of  the  car's  speed  there  is  no  wear  taking  place,  as 
all  movements  of  the  pole  changer  cease  until  the  car  slows  down 
again. 

The  method  of  power  transmission  consists  of  a  belt  of  special  ma- 
terial, the  tension  of  which  between  the  two  pulleys  is  kept  approx- 
imately constant  through  the  medium  of  a  spring. 

When  the  car  is  at  rest  the  battery  supplies  current  to  the  lamps. 
It  will  be  seen  that  the  pole  changer  switch  on  the  accompanying 
diagram  occupies  a  neutral  position,  but  the  car  under  motion  will 
cause  the  switch  blades  (marked  positive  and  negative  respectively) 
to  engage  or  make  contact  alternately  with  either  one  or  the  other 
set  of  contacts.  The  result  is  that  the  current  is  always  rectified  in 
the  pole  changer. 

Now,  assuming  the  car  has  attained  a  speed  of  10  miles  per  hour, 
the  main  generator  armature  excites  its  own  field  as  an  ordinary 
shunt  machine.  It  also  supplies  current  to  the  small  dynamo,  start- 
ing the  same  as  a  motor.     It  also  excites   the  shunt  field   of  tlic 


shunt  field  from  the  large  generator ;  it  also  cuts  the  current  from 
the  small  exciter  dynamo.  The  small  motor  now  being  in  motion 
and  driving  the  small  dynamo,  the  latter  exciter  now  excites  the 
field  of  the  large  generator  acting  as  an  independent  exciter  for 
the  main   generator.     When   the   car    reaches  a  speed   of  about   15 


FIG.    3. — VIEW    OF    SWITCH     C.Mil.V  KT. 

miles  per  hour  the  compound  electromagnetic  switch  on  the  lower 
left-hand  side  of  the  diagram  attracts  its  armature,  thereby  closing 
the  upper  switch  and  opening  the  lower  one.  This  switch  closes 
the  external  circuit  between  the  generator  and  the  battery,  or  be- 
tween  the  generator,  the  battery  and  the  lamps,  causing  the  main 


-VIEW    OF   C.\R    TRUCK    SIIOWIXG   GEXER.\TING    APPAR.\TUS. 


small  motor.  It  will  be  understood  that  the  small  motor  and  dynamo 
armatures  are  wound  on  one  shaft.  The  electromagnetic  switch 
on  the  lower  right-hand  side  being  shunt  woimd  and  connected 
across  the  pole  changer,  will  attract  its  armature,  thereby  closing 
its  upper  switch  and  opening  its  lower  one.  This  closes  the  arma- 
ture circuit  of  the  small   motor  and  at  the  same  time  cuts  out  the 


generator  to  light  the  lamps  direct  and  charge  the  battery  as  well. 
The  closing  of  this  switch  also  introduces  a  small  lamp  resistance, 
as  shown  on  diagram,  which  was  previously  short-circuited  to  pro- 
tect the  lamps  from  the  additional  voltage  necessary  to  overcome 
and  charge  the  battery.  Further  reference  to  the  diagram  shows 
a  series  field  winding  for  the  small  motor.     The  series  winding  on 
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tl)c  inutur  is  cuimilutivc,  .iiul  mdcc  llie  full  load  of  the  inaiii  k<'>>- 
crator  passes  throuch  llir  .srrics  wiiuliiii^,  the  ciTrct  is  to  cause  ihe 
small  motor  to  slow  Uowti  in  its  Npci-d  and  the  small  generator  to 
deliver  less  current  to  the  held  of  the  large  generator.  This  con- 
tinues as  a  perfect  balance  through  all  speeds  up  to  and  above  8o 
miles  per  hour,  maintaining  the  e.ni.f.  of  the  main  generator  approx- 
imately constant  through  exceptionally  wide  ranges  of  speed. 

During  the  ilay  when  the  lamps  arc  not  lighted  it  is  desirable  to 
charge  the  battery  with  a  larger  current.  This  is  compensated  for 
with  an  additional  resistance  shunt  path  for  the  series  field  of  the 
motor-generator,  and  is  controlled  by  a  combination  switch  which 
is  cut  in  when  the  lights  are  turned  ofT  manually.  As  the  speed  of 
the  car  falls  below  15  miles  per  hour  ilicrc  is  a  tendency  on  the 
part  of  the  battery  to  reverse  itself  through  the  main  generator, 
causing  the  compound  on  the  make  and  break  switch  to  become 
ditTcrential  and  neutralize  its  magnetism.  This  allows  the  iron 
armature  to  fall  down,  thereby  opening  the  circuit  between  ihc 
battery  and  the  generator.  .Xn  examination  of  the  diagram  will 
show  that  when  the  automatic  switches  open  there  is  practically  no 
current  llowing,  thus  insuring  long  life  to  them.  The  system  above 
described  has  been  developed  by  the  United  States  Lighting  &  Heat- 
ing Company,  of  New  York. 


Walkins  Inverted  Third  Rail  System. 


The  accompanying  illustrations  show  an  inverted  third-rail  sys- 
tem recently  patented  to  Louis  E.  Walkins,  of  Springfield,  Mass. 
It  consists  of  the  ordinary  rail  turned  upside  down  and  suspended 
at  proper  intervals  by  a  bracket  to  one  side  of  a  line  of  rails  so 
formed  to  allow  a  sliding  trolley  shoe,  projecting  from  the  car  truck, 
to  slide  on  the  under  side  tread  of  rail  conductor  inverted  and  secured 
to  brackets  about  15  feet  apart. 

The  third  rail  is  fastened  to  the  brackets  by  a  lock-joint  insulated 
wedge,  and  the  full  length  of  the  third  rail,  top  and  both  sides,  are 
insulated,  so  that  contact  cannot  be  made  by  man  or  beast,  unless 
deliberately  reaching  underneath  the  rail.  The  inverting  and  cover- 
ing of  the  rail  keeps  it  always  dry  and  prevents  the  accumulation  of 
ice,  snow,  sleet  or  rain,  thus  stopping  much  of  the  delay  caused 
through  loss  of  contact,  flashing  and  sparking  of  the  shoe. 

Such  a  system  is  claimed  to  remove  in  a  simple  and  efficient  man- 
ner all  of  the  dangerous  features  of  a  third-rail  conductor  as  now  in 
use  on  the  Elevated  Railways  of  New  York,  Chicago  and  Boston, 
meets  the  objection  to  the  third-rail  conductor  through  causing 
delays  by  accumulation  of  ice  or  snow  on  the  tread  of  power  con- 
ductor, obviates  flashing  and  sparking  of  shoe,  leakage  of  power, 
and   loss  of  current   by   dampness.     It   is   stated  that  careful   esti- 


and  llcxibilily  and  can  be  readily  throw n  lo  mic  side,  and  up  against 
the  car-truck  at  such  times  as  needful  to  remove  it  out  of  the  way. 
It  is  stated  that  a  scries  of  practical  tests  has  thoroughly  demon- 
strated that  as  improved  the  trolley  shoe  under  any  momentum  of 
speed  makes  a  more  certain  contact  u|)on  the  inverted  tread  than 
the  shoe  now  in  use  on  the  third-rail  conductor  surface  contact 
The  shoe  does  not  jump  during  any  speed,  and  at  sections  where 
the  shoe  passes  from  one  third  rail  section  to  another  provisions  are 
made  for  easy  mesh  of  shoe  with  the  rail,  if  the  motorman  does 
not  remove  the  shoe  as  is  provided. 

This  system  of  third  rail  can  be  operated  in  connection  with  the 
overhead  system,  the  electric  trains,  or  cars  being  equipped  with 
both  the  overhead  and  the  third-rail  trolley  shoe,  which  can  be  in- 
stantly removed  and  placed  in  a  firm  position  out  of  the  way,  and 
quickly  replaced  when  desired  by  the  motorman,  thus  en.ibling 
electric  trains  to  be  run  through  without  delay  or  stopping  of  elec- 
tric car  now  necessary  in  changing  from  one  system  to  another. 


The  New  Woodward  Water  Wheel  Governor. 


The  governor  selected  fur  use  in  the  three-phase  power  plant  of 
the  United  States  Arsenal  at  Rock  Island,  111.,  is  a  new  type  of 
Woodard  governor  made  by  the  Woodard  Governor  Company,  at 
Rockford,  III.  This  governor,  shown  in  Figs,  i  and  2,  is  somewhat 
similar  to  and  operates  on  the  same  principle  as  the  friction  gov- 
ernor which  this  company  has  been  niainifacturing  for  thirty  years 
past.  In  its  construction  no  radical  departures  have  been  made 
from  the  successful  principles  of  its  vertical  governors.  The  new 
governor  is  arranged  to  secure  greater  simplicity  and  rigidity  and 
case  of  repairs. 

Referring  to  the  accompanying  illustrations,  the  power  to  operate 
this  governor  is  supplied  from  the  main  shaft  of  the  water  wheel, 
which  is  belted  to  the  large  pulley  seen  in  the  rear.  On  the  shaft 
on  which  this  pulley  is  fixed,  there  is  mounted  a  compressed  paper 
friction    clutch   or   drive.     Supported  on    the   sleeves   of  this   mair> 


INVERTED    THIRD-RAIL    SYSTEM. 

mates  show  that  the  cost  of  installation  of  this  system  is  but  a  very 
little  more  per  mile  than  the  present  system  of  third  rail  in  use  on 
the  Second  Avenue  line  of  the  Manhattan  Elevated  Railway. 

The  inverted  third  rail  trolley  shoe  has  been  designed  with  a 
view  to  simplicity  and  the  highest  degree  of  efficiency,  and  to  obtain 
results  overcoming  many  of  the  obstacles  met  with  in  the  use  of 
other  trolleys  or  trolley   shoe  devices.     It   combines  great   strength 


FIC.    I. — WATER    WHEEL   GOVERNOR. 

shaft  are  two  pans,  which  when  pressed  against  the  compressed 
paper  move  the  gates  of  the  turbine  in  either  direction,  by  means  of 
double  gear  connection  to  an  intermediate  shaft,  which  is  connected 
in  turn  to  a  turbine  gate  shaft.  The  governor  balls  are  separately 
driven  from  the  main  shaft  of  the  water  wheel.  As  the  speed 
changes,  the  rod  of  the  speeder  rises  and  lowers,  causing  either  one 
of  two  tappets  to  engage  with  a  cam   which  is  revolved  continuously 
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by  means  of  worm  gearing.  This  cam  is  driven  independently  of 
the  governor  by  a  belt  from  the  main  shaft  of  the  governor.  The 
motion  of  the  tappets  is  conveyed  through  crank  shafts  to  the 
main  shaft  and  as  this  shaft  is  forced  back  and  forth,  friction  is 
brought  to  bear  on  the  opening  or  closing  plan.  When  the  speed 
is  normal,  the  cam  revolves  between  i.he  upper  and  lower  tappet 
without  engaging  either.  The  cam  mechanism  is  capable  of  very 
close  adjustment  so  the  governor  acts  on  very  small  changes  of 
speed,  but  at  the  same  time  it  will  not  act  when  the  speed  and  load 
are  steady  and  consequently  there  is  less  wear  on  gate  mechanism 
than  with  a  governor  that  keeps  a  gate  in  continuous  motion,  al- 
though so  slight  as  not  to  affect  the  speed.  Just  below  the  cam  and 
fastened  to  the  same  shaft  is  a  concave  disc  which  rides  upon  a 
compensating  wheel  traveling  loosely  on  an  oblique  shaft.  This 
oblique  shaft  is  geared  to  the  intermediate  shaft  so  that  it  travels 
only  when  there  is  a  movement  of  the  gates.  The  object  of  this 
is  to  avoid  racing  of  the  governor.  When  the  speed  is  normal  the 
compensating  wheel  seeks  the  center  of  the  disc,  which  is  supported 
upon  it,  because  this  disc  is  constantly  revolving  with  the  cam.  When 
the  movement  of  the  gates  occurs,  the  compensating  shaft  is  re- 
volved, and  the  wheel  will  travel  along  its  shaft  in  such  a  direction 
that  it  will  dispjigage  the  cam  from  the  tappet  when  the  gate  has  been 
moved  to  that  point  which  will  give  the  correct  speed  after  the 
momentum  of  the  machinery  has  been  overcome.  During  this  in- 
terval, the  disc  will  return  the  compensating  wheel  to  the  original 
position.  This  device  can  be  designed  to  properly  compensate  for 
any  conditions  as  the  time  required  in  regulation  can  be  varied  not 
only  by  varying  the  pitch  of  the  screw,  but  also  by  varying  the  speed 
of  the  oblique  shaft  by  a  change  of  gears.  This  compensating 
mechanism  is  the  same  as  has  proved  so  satisfactory  in  the  vertical 
type  of  governor  and,  it  is  said,  absolutely  prevents  racing.  The  gov- 
ernor illustrated  is  the  largest  one  made,  having  friction  wheel  24 
in.  in  diameter  with  sufficient  force  to  transmit  if  necessary  5,000 
foot-pounds  per  second  to  the  turbine  gates.     At  present  three  gov- 


Double  Spiral-Filament  Lamps. 


FIG.    2. — WATER    WHEEL   GOVERNOR. 

ernors  are  in  operation  in  the  Arsenal  plant  at  Rock  Island,  with  a 
fourth  to  be  installed.  These  are  geared  to  close  the  gates  from  full 
open  in  six  seconds.  The  Ottawa  &  Hull  Power  &  Manufacturing 
•Company,  of  Quebec,  has  used  one  of  these  governors  in  its  tem- 
porary plant  for  some  time  and  is  putting  two  of  them  in  its  large 
-new  station.  Each  governor  will  control  four  turbines,  operating  a 
i,Soo-kw  generator.  A  i.ooo-hp  turbine  under  go  ft.  head  in  Roch- 
ester has  also  been  controlled  by  this  type  of  governor  for  some 
■time,  which  shows  the  class  of  work  it  is  being  used  on. 


The  accompanying  illustrations  show  some  of  the  forms  of  double 
spiral-filament  lamps  manufactured  by  the  Sterling  Electrical  Manu- 
facturing Company,  Warren,  Ohio.  This  special  form  of  filament, 
which  is  successfully  utilized  in  the  company's  commercial  lamps, 
is  employed  quite  as  successfully  in  the  smaller  sizes,  the  demand  for 
it  being  so  great,  it  is  said,  that  the  company  is  using  it  in  all 
of   its   lamps.     The   range   of  the   small   lamps  takes   in   the   special 


VARIOUS    STYLES    OF    DOUBLE-FILAMENT    LAMPS. 

shapes  for  telephone,  elevator,  signal,  dental  and  surgical  work,  and 
in  addition  to  these  the  company  is  bringing  out  a  new  type  0I 
lens  lamp. 

By  the  use  of  this  form  of  filament  it  is  stated  that  the  standard 
lamps  give  an  intensity  of  16  cp  from  all  light-giving  points  o£ 
the  bulb,  with  corresponding  results  from  the  smaller  sizes. 

The  company  makes,  besides  its  standard  commercial  lamps,  a 
complete  line  of  battery  lamps,  miniature  series  multiple  and  can- 
delabra lamps,  ranging  from  Yz  to  8  cp,  and  from  2J/2  to  125  volts. 


Universal  Ohmmeter  and  Faradmeter. 


Hitherto,  portable  testing  sets  for  the  measurement  of  resistance 
and  capacity,  and  for  the  location  of  crosses  and  grounds,  have 
often  been  complicated,  and  frequently  heavy.  There  has  been 
a  demand  for  a  compact,  simple,  direct-reading  set,  by  means  of 
which  the  above-mentioned  tests  might  be  made  with  small  ex- 
penditure of  time  and  labor.  A  new  set  designed  to  meet  this  want 
has  just  been  put  on  the  market  by  Elmer  G.  Willyoung,  11  Frank- 
fort Street,  New  York  City.  The  set,  which  is  called  a  "Universal 
Ohmmeter  and  Faradmeter,"  is  shown  in  an  accompanying  cut.  Its 
operation  is  founded  upon  the  principles  of  the  well-known  slide 
\wire  bridge  and  may  be  explained  as  follows :  In  the  central  por- 
'tion  of  the  apparatus  is  a  wire,  divided  for  convenience  into  four 
sections.  These  sections  are  connected  in  series  by  means  of  heavy 
brass  blocks,  thus  equivalating  a  single  wire  of  a  length  of  forty 
inches.  This  wire  is  stretched  upon  a  scale  graduated  in  two  ways. 
Above  the  wire  the  scale  is  divided  in  such  a  manner  as  to  give 
the  value  of  an  unknown  resistance  or  capacity  directly  in  ohms  or 
microfarads,  as  the  case  may  be.  Below  the  wire  the  scale  is 
divided  in  equal  spaces,  each  of  which  is  i/iooo  the  total  length  of 
the  stretched  wire. 

At  the  left  of  this  central  portion  is  a  hard  rubber  block  which 
carries  binding  posts  for  the  insertion  of  an  unknown  resistance, 
also  binding  posts  for  receiving  terminals  of  a  telephone  or  gal- 
vanometer, and  for  the  use  of  an  outside  battery  if  desired,  al- 
though a  battery  sufficient  for  all  ordinary  purposes  is  contained 
in  the  base  of  the  set. 

Two  switches  are  also  provided  on  this  end  of  the  set.  One, 
shown  near  the  back,  controls  a  variable  resistance,  which  may 
be  inserted  as  a  standard  with  which  to  compare  the  value  of  an 
unknown  resistance.  The  other  switch,  near  the  front,  controls  a 
small  induction  coil  situated  in  the  base  of  the  set.  By  means  of 
this  switch,  either  a  direct  or  a  rapidly  alternating  current  may  be 
employed  in  making  measurements. 

At  the  right  is  a  second  hard  rubber  panel,  carrying  binding  posts 
for  the  insertion  of  an  unknown  capacity.     A  double-throw  switch 
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is  also  shown,  which  is  thrown  toward  the  front  lor  resistance 
measurements,  and  toward  tlie  back  for  nuasiircnient  of  capacity. 

The  simple  oi)cration  of  the  set  is  as  follows :  Suppose  a  resist- 
ance is  to  be  measured.  It  is  inserted  in  the  binding  posts  at  the 
left  of  the  set,  the  rheostat  arm  being  placed  at  i,  lo,  iixj  or  i,ooo, 
according  to  the  magnitude  of  ihe  resistance  being  measured.  Tlie 
telephone  is  held  lu  ihe  car,  closing  the  battery  key,  which  is  located 
on  the  telephone,  by  pressing  a  button  with  the  forefinger.  The 
pointer  is  held  in  the  other  hand,  anti  its  end  touched  to  one  of 
the  four  sections  of  wire.  If  the  double  pole  switch  at  the  left  of 
ilie  instrument  is  toward  the  right,  a  continuous  liu//ing  is  produced 
in  the  telephone  when  the  pointer  touches  the  wire,  except  at  one 
iletinitc  point.  When  this  point  is  found,  the  reading  of  the  scale 
directly  underneath  this  point  gives  the  value  of  the  unknown  re- 
sistance, if  the  rheostat  be  at  i  ohm.  If  the  rheostat  be  lo,  too  or 
1,000  ohms,  the  reading  is  to  be  multiplied  by  the  corresponding 
value  of  the  rheostat.  As  this  is  always  a  multiple  of  ten,  the 
operation  is  exceedingly  simple.  With  the  controlling  switch  in 
opposite  position,  a  click  is  produced  in  the  telephone,  instead  of  a 
buz/,  except  at  the  balance  point.  Results  obtained  arc  the  s.inie 
whichever  method  is  used. 

In  the  measurement  of  capacity,  the  unknown  is  inserted  in  the 
binding  posts  at  the  right,  and  having  moved  the  switch  showil  at 
the   right   to   the   piiiinr   p. >^ltioii,    llie   \.ihie   nf   the   uiikiuuMi   is  ob 


.\  set  sinnlar  to  the  above  is  also  made,  hut  without  the  pcjriion  at 
the  right,  i.  e.,  wiihuiit  the  portion  necessary  for  capacity  tests. 
Otherwise  the  instrument  is  exactly  the  same  and  will  make  all 
resistance  and  loop  tests.  This  latter  set  is  called  the  VVillyoung 
Universal  Uhinmeter,  and  measures  I4'4  in.  x  5  in.  x  4'/j  in.,  and 
weighs  only  five  pounds. 

When  not  in  use  the  telephone  and  pointer  arc  securely  clamped 
on  the  inside  of  the  cover  of  the  case,  but  may  be  instantly  removed 
when  needed  for  service. 

The  instrument  should  be  appreciated  by  everyone  connected  with 
the  installation  and  maintenance  of  cables  and  aerial  lines,  ijie  test- 
ing of  field  coils  and  armatures  in  dynamos  and  motors  and  any 
work  where  resistances  and  capacities  arc  to  be  quickly  and  accu- 
rately measured.  Resistances  up  to  200,000  ohms  and  capacities  as 
high  .'IS  20  iiiierofarads  may  easily  be  measured. 


Improvements  in  Insulator  Brackets  and   Fastenings 
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tained  in  a  manner  exactly  similar  to  the  measurement  of  re- 
sistance. A  standard  capacity  of  i/io  microfarad  is  contained  in 
the  base  of  the  set,  so  that  the  reading  of  the  scale  directly  under 
the  balance  point  is  to  be  multiplied  by  i/io  to  obtain  the  value  of 
the  unknown  capacity. 

Grounds  and  crosses  may  be  located,  using  the  ordinary  loop  tests, 
the  circuit  under  test  being  connected  as  for  the  measurement  of 
resistance.  Open  wires  in  a  cable  may  be  located  by  a  measurement 
of  the  electrostatic  capacity  of  the  broken  wire. 

The  use  of  an  induction  coil,  giving  an  alternating  current  in 
the  secondary,  allows  determinations  to  be  made  of  the  resistance  of 
electrolytes.  The  electrolyte  under  test  is  held  in  a  glass  tube,  pro- 
vided with  platinum  electrodes.  Connection  is  made  to  the  set 
exactly  the  same  as  in  the  case  of  ordinary  resistances. 

A  battery  of  four  powerful  dry  cells  is  contained  in  the  base  of 
the  set.  This  battery  is  controlled  by  a  key  located  upon  the  tele- 
phone case,  as  already  described.  When  not  in  use  this  key  opens 
automatically  the  battery  circuit.  The  telephone  terminals  may  be 
removed,  and  any  sensitive  galvanometer  may  be  substituted  there- 
for, if  desired,  while  any  outside  battery  may  be  connected  to  the  set 
if  deemed  necessary. 

The  induction  coil  provided  is  of  special  design,  and  free  from 
liability  to  stick  or  to  give  trouble  in  any  w-ay.  In  case  adjustment 
should  be  necessary  a  screw  driver  may  be  inserted  through  a  hole 
in  the  side  of  the  case,  provided  for  this  purpose. 

The  set  is  put  up  in  polished  mahogany  case,  provided  with 
Tiinged  cover,  with  patent  clasps,  and  carrying  handle.  The  com- 
plete set  weighs  onlv  six  pounds  and  measures  i6j4  in.  x  5  in.  x 
A'A  in. 


It  is  perhaps  too  frequently  thought  that  some  of  our  present 
methods  of  line  construction  are  the  result  of  so  many  years  of 
experience  that  but  little  improvement  is  possible.  How  untrue 
this  is  has  been  recently  shown  by  some  very  decided  and  im- 
linrtant  improvements  that  the  Chicago  Telephone  Company  has 
been  availing  itself  of  with  a  great  resultant  saving  ir> 
the  labor  connected  with  certain  details  of  line  construc- 
tion, as  well  as  greater  reliability  of  the  work  when  fin- 
ished. These  improvements  were  devised  by  C.  L.  Peirci% 
Jr.,  formerly  of  the  construction  department  of  that  com- 
pany. Mr.  Peirce  is  now  introducing  these  devices  for 
use  on  all  kinds  of  electric  line  work  and  their  merit* 
have  croalerl  nn  immediate  demand  for  them  wherever 
shown. 

The  first  device  on  this 
list  of  improvements  is  a 
simple,  cheap  form  of 
forged  iron  pin  and 
bracket,  which  is  consid- 
erably cheaper  than  malle- 
able cast  iron  and  is  not 
so     likclv    to     break     the 


FIGS.    I,    2    .\.ND   3. — INSUL.VTOR  BRACKET.S. 

glass  insulator  screwed  upon  it.  This  consists  simply  of  a  piece 
of  bar  iron,  galvanized  and  bent  to  the  desired  shape  and  having 
a  slight  bend  on  the  tip  (Fig.  i).  Over  this  flat  iron  bracket,. 
when  an  insulator  is  to  be  screwed  on,  is  placed  a  split  pin  of 
wood  with  threads  turned  upon  it.  This  wood  is  like  the 
threaded  part  of  an  ordinary  wood  pin-sawed  in  two  longitudi- 
nally. Before  the  insulator  is  screwed  on,  the  wood  split  pin  is 
in  the  position  shown  at  the  bottom  in  Fig.  i.  As  the  insulator  is 
screwed  on,  it  draws  these  wooden  pieces  toward  the  bent  tip  of 
the  bracket  and  wedges  one  half  against  the  bent  tip,  as  in  the 
top  pin,  Fig.  I.  The  result  is  a  very  tightly  screwed  insulator, 
I-'ig.  2,  but  at  the  same  time  it  is  one  that  has  the  benefit  of  wood 
cushioning.    This  form  of  pin  is  covered  by  broad  patent  claims. 


^ 


FIG.    4. — HAMMER    DRILL. 

The  pins  can  be  bent  into  any  form  of  bracket,  being  simply 
bar  iron,  galvanized.  They  can  be  bolted  to  a  wall  or  pole  or  to- 
metal  cross  arms  or  distributing  rings. 

Having  devised  a  more  satisfactory  form  of  bracket  than  the 
ordinary  wood  or  malleable  iron  casting,  the  next  step  was  to  im- 
prove on  the  usual  methods  of  fastening  brackets  to  brick 
walls.  A'lany  expansion  bolts  have  been  devised,  the  principal 
objections  to  which  have  been  the  cost  and  multiplicity  of  parts. 
The  Peirce  expansion  bolt,  Fig.  3,  consists  simply  of  a  galvanized 
bolt   with   tapered    head    and   a    lead   washer   made   by    cutting 
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off  a  short  section  of  lead  pipe.  The  lead  washer  is  tamped  in 
around  the  bolt.  A  special  tool  has  been  devised  for  putting  these 
bolts  rapidly  in  a  brick  wall.  This  is  shown  in  Fig.  4.  The 
handle  slides  back  and  forth  on  the  stock  of  the  drill  so  as  to 
give  a  hammer  blow  after  the  manner  of  a  nail  puller.  The  drill 
is  turned  slightly  after  each  blow  by  hand.  A  hole  deep  enough 
for  a  bolt  can  be  put  in  a  brick  wall  in  ten  seconds.  The  bolt  is 
put  in  the  hole  head  first,  and  the  lead  washer  slipped  over  the 
bolt.  The  lead  washer  is  firmly  driven  and  tamped  into  the  hole 
in  the  space  around  the  bolt  by  a  hollow  tool  on  the  opposite 
end  of  the  tool  stock  from  the  drill.  A  bolt  can  be  put  in  a  brick 
wall  in  twenty  seconds,  as  against  about  as  many  minutes  where 
a  wooden  plug  is  used  in  the  old-fashioned  manner.  It  was 
thought  at  first  that  the  lead  might  slip  out  of  the  hole — unless 
the  hole  were  made  larger  in  diameter  at  the  bottom  than  at  the 
surface,  but  it  was  found  that  this  is  an  unnecessary  refinement,  as 
the  bolts  will  hold  until  they  break  off  or  until  the  brick  pulls 
out  of  the  wall,  with  a  hole  the  same  diameter  throughout. 
The  Chicago  Telephone  Company  is  using  about  10,000  per  montli 
of  the  brackets  described  together  with  the  new  expansion  bolts 
for  brick  walls,  and  it  is  finding  a  rapid  introduction  among  other 
telephone  and  electric  light  companies.  These  devices  are  now 
made  by  C.  L.  Peirce,  at  Chicago. 


to  ail  insulated  block  mounted  on  one  side  of  the  bridge  and  the 
circuit  from  the  back  electrode  is  taken  from  the  back  electrode 
stud  to  an  insulated  block  on  the  other  side  of  the  bridge.  These 
conductors  are  of  light  metal  punchings,  properly  formed  to  make 
rigid  and  durable  connections  without  being  required  to  solder  any 
joints  of  delicate  wires.  Both  sides  of  the  circuit  are  taken  from 
the  two  terminals  by  insulated  cord,  through  the  arm  to  the  terminal 
or  induction  coil,  avoiding  the  use  of  any  exposed  parts  of  the 
transmitter  frame  or  arm  for  any  part  of  the  circuit. 

Every  detail  part  of  this  instrument  is  made  by  a  special  compound 
sub-die  to  make  all  like  parts  absolutely  uniform,  and  so  that  the 
instrument  can  be  assembled  without  filing  any  part  for  fitting  it. 
Any  part  becoming  accidentally  broken  at  any  time  can  be  readily 
replaced  without  returning  the  entire  transmitter  to  the  factory. 
The  electrodes  are  of  extra  hard  carbon,  highly  polished,  and  the 
granules  are  clean,  hard  granular  carbon.  The  diaphragm  is  placed 
inider  the  proper  tension  and  the  cup  vibrates  with  the  diaphragm, 
which  keeps  the  granules  agitated  and  live  at  all  times,  which  is 
said  to  absolutely  prevent  "packing"  or  the  instrument  becoming, 
out  of  order. 


"  Provo  "  Insulator. 


The  International  Telephone  Transmitter. 

A  new  and  interesting  form  of  telephone  transmitter  is  that  now 
being  put  upon  the  market  by  the  International  Telephone  Manu- 
facturing Company,  of  Chicago.  The  accompanying  cuts  show  an 
e.xterior  view  and  an  interior  rear  view  of  this  instrument. 

The  case  is  a  little  less  than  three  inches  in  diameter  and  is  prop- 
erly proportioned  and  neat  in  design.  The  front  is  a  heavy,  nickel- 
plated  brass  casting  on  w'hich  are  rigidly  mounted  all  the  working 
parts.  The  diaphragm  is  a  flat  metal  disc  and  is  provided  with  a 
rubber  band  around  its  edge  to  perfectly  insulate  it  from  the  frame. 
The  diaphragm  is  firmly  clamped  by  two  fork-shaped  springs  holding 
it  evenly  at  four  points,  to  leave  the  diaphragm  with  the  greatest 
possible  freedom  for  vibrating. 

The  carbon  chamber  is  a  very  light  metal  cup  mounted  on 
the  center  of  the  diaphragm.  The  front  electrode  is  spun  into  the 
bottom  of  the  cup  to  leave  no  room  for  the  granules  to  settle  under 
its  edge.  The  back  electrode  is  mounted  on  a  brass  stud,  which  is 
provided  with  a  washer  and  nut,  to  firmly  clamp  a  mica  ring.  The 
outside  of  the  mica  ring  is  clamped  by  the  rim  of  the  light  metal 
carbon  chamber  sealing  the  chamber  perfectly. 

The  back  electrode  stud  is  set  into  a  clamping  device  that  i> 
made  in  the  form  of  a  spring  collet,  allowing  the  electrode  to  1k' 


In  the  insulator  shown  in  the  accompanying  illustration  the 
pin  is  surrounded  by  an  insulating  sleeve,  which  affords  con- 
sidcra))le  additional  insulation  to  the  total,  inasmuch  as  it  keeps 
the   pin   dry  and  clean.     This   sleeve,   Imwever.  is  adapted   only 
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moved  the  slightest  degree  for  adjusting,  so  that  it  can  be  firmly 
clamped  without  disturbing  the  adjustment. 

This  adjustment  clamping  dcyice  is  so  arranged  that  it  holds 
the  electrode  perfectly  central  with  the  diaphragm  and  obviates 
any  indentation  or  side  strain,  which  usually  occurs  from  the  side 
set  screw.  The  adjusting  device  is  set  into  a  heavy,  squarely- formed 
brass  bridge  from  which  it  is  properly  insulated  with  hard  rubber 
bushing  and  mica  insulation.  It  is  constructed  very  rigidly  to  avoid 
all  possibility  of  throwing  the  instrument  out  of  adjustment  from 
heavy  strains. 

The  circuit  from  the  front  electrode  is  taken  from  the  diajihragm 


lor  a  treated  wooden  pin,  since  with  a  pin  of  metal  or  other  corr- 
(lucting  material  a  high-tension  current  would  bridge  the  space 
l)ctween  the  sleeve  and  pin. 

•  Insulators  of  this  construction  have  been  in  service  on  the  Mis- 
souri River  Power  Company's  transmission  system  a  sufficient 
length  of  time  to  prove  them  to  be  satisfactory  and  reliable, 
and  they  are  recommended  by  the  manufacturer,  the  Hemingray 
Glass  Co.,  Covington,  Ky.,  for  pressures  ranging  from  55,000  to 
60,000  volts. 

These   insulators   are   6K'   in-   high   and   Sj-i    in.   diameter,  and 
weigh  8  lb.  4  oz.  each. 
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Combined  Fan  Gmird  and  Deflector. 


A  noiahlo  iin|iri)vcmiMit  in  connection  with  electric  fans  is 
beinK  placed  on  the  market  l>y  the  Coleman  Mfg.  Co.,  71  Corl- 
lanilt  Street,  New  York.  This  consists  of  an  arrangement  where- 
by by  means  of  a  .simple  attachment  to  the  guard,  the  currcnl  of 
air  from  the  fan  proper  is  successively  directed  through  an  angle 
which  may  be  varied  fmm  50  to  140  degrees. 

Referring  to  the  acconipimying  figures,  and  particularly  to  Fig. 
2,  it  will  be  seen  that  a  belt  from  the  fan  .shaft  drives  a  worm, 
which  in  turn  gives  motion  to  a  worm  wheel.     A  connecting  rod 
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deposition  has  led  to  llic  pidiliiilmn  of  a  line  of  machines  d<Ni({ncd 
to  meet  the  severe  rciiiiirenK-nls  of  modern  service,  one  of  the 
smaller  sizes  (of  about  500  amperes)  being  shown  in  the  accom- 
panying cut.  This  line,  which  is  now  being  put  on  the  market  by 
Charles  J.  Hogue,  213  Center  Street,  New  York,  is  one  of  the  most 
recent  designed  from  start  to  finish  solely  with  reference  to  the 
ability  to  produce  rapid  and  heavy  deposits,  and  to  operate  con- 
tinuously. They  are  designed  on  a  very  ample  scale  and  are  all 
guaranteed  to  their  rated  load  24  hours  a  day  without  overheating 
or  showifiR  any  of  the  ordinary  symptoms  of  overload. 


FIG.     I. — F.\.\    GU.XRD    AND   DEFLECTOR. 

pivoted  to  the  latter  gives  a  reciprocating  motion  to  an  arm 
rigidly  connected  to  one  of  several  vertical  pivoted  vanes,  which 
motion  is  transferred  to  the  other  vanes  by  means  of  a  rod  or  pit- 
man loosely  pivoted  to  each. 

The  driving  belt  is  a  1-16  in.  rubber  band.  To  change  the 
angle  of  deflection  it  is  merely  necessary  to  readjust  the  con- 
necting rod,  which  can  be  done  with  a  screw  driver.  To  change 
the  rate  of  deflection,  another  pulley  can  be  substituted  on  the 
worm  gear.  The  guard  is  standardized  to  fit  any  of  the  ordinary 
makes  of  fan.^,  to  which  it  cnu  he  ;ittaclicd  by  any  user.     It  is 


FIG.    2. — F.\X    GU.VRD    AND    DEFLECTOR. 

merely  necessary  to  take  of?  the  old  guard,  then  the  fan,  slip  a 
small  pulley  on  the  shaft,  replace  the  fan  and  attach  the  com- 
•bined   guard   and   deflector. 


A  New  Electrolytic  Generator. 


GENERATOR  FOR  ELECTRO-PLATING. 

Their  general  appearance  is  perhaps  familiar,  but  a  careful  re- 
distribution of  material  has  resulted  in  a  "watt  per  pound"  output 
in  advance  of  previous  results. 

The  machines  are  well  built  mechanically  and  are  reliable  in 
operation.  They  have  been  produced  under  the  supervision  of  an 
engineer  having  an  intimate  acquaintance,  extending  over  a  long 
period,  with  the  practical  requirements  of  electroplating  and  elec- 
trotyping  in  all  its  branches  and  are  a  worthy  addition  to  the  well- 
known  apparatus  now  made  by  Mr.  Bogue. 


Telephone  Extension   Closer. 


A  new  model  telephone  extension  closer  for  ringing  a  battery  call 
bell  is  illustrated  in  cuts  herewith.  Fig.  I  showing  the  simplicity 
of  the  device  and  Fig.  2  showing  it  attached  to  the  ordinary  tele- 


The    rapidly    increasing    demand    for    low-voltage,    heavy-current 
•generators  for  plating,  electrotyping  and  other  varieties  of  electro      Keokuk,  la. 


FIGS.    I    AXD  2. — EXTENSION    CLOSER. 

phone  magneto.  The  device  is  mounted  on  an  electrode  base,  the 
metal  parts  being  nickeled.  A  radical  departure  is  made  in  em- 
ploying the  movement  of  the  bell  clapper,  instead  of  the  usual  mag- 
nets, to  release  the  drop  shutter.  There  is  a  small  switch  provided, 
shown  at  the  bottom  of  Fig.  I,  which  may  be  used  to  open  the  ex- 
tension circuit  so  that  the  extension  bell  will  not  ring  when  the 
shutter  falls.  This  device  is  known  as  the  G-D  Extension  Circuit 
Closer,  and  is  being  manufactured   by   the   Garton-Daniels   Co.,   of 
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Financial   Intelligence. 

THE  WEEK  IN"  WALL  STREET.— Time  money  was  offered 
with  liberality,  the  rates  at  the  close  being  easier  at  4J/^  per  cent,  for 
60  to  90  days  and  4)4  a  5  per  cent,  for  4,  5  and  6  months.  The 
stock  market  was  dull,  but  showed  increased  firmness.  Speculation, 
however,  was  narrow  and  public  interest  was  very  limited.  General 
favorable  railway  earnings  are  noted,  but  the  fact  that  net  revenues 
for  November  and  December  suffered  on  account  of  the  increase 
of  wages  and  general  expenses  is  an  element  which  investors  and  the 
street  at  large  have  to  take  into  consideration,  there  being,  however, 
an  idea  that  the  increases  in  rates  which  went  into  effect  about 
January  i  will  produce  better  results  as  regards  the  current  revenues. 
Otherwise  the  market  presented  few  features  of  interest.  The 
industrials  were  quiet,  but  some  activity  was  shown  in  Amalgamated 
Copper,  which  was  manipulated  against  the  short  interest.  The 
United  States  Steel  stocks  were  firm,  but  did  not  show  any  decided 
activity.  Of  the  tractions,  Brooklyn  Rapid  Transit  was  firm,  closing 
at  67^,  which  is  practically  unchanged  from  the  last  quotation. 
On  the  other  hand.  Metropolitan  Street  Railway  showed  weakness 
and  declined  2Y4  points  on  sales  of  23,375  shares,  the  closing  price 
being  136H,  which  was  Vi  point  better  than  the  lowest  figure,  the 
highest  being  139^.  Manhattan  Elevated  closed  at  I44J^,  ex-rights, 
which  is  a  net  gain  of  J4  of  a  point.  General  Electric  made  a 
jump  of  10  points,  closing  at  197,  I  point  below  the  highest  figure, 
the  lowest  quotation  being  1875/2.  The  sales  of  this  stock  aggregated 
14,160  shares.  Westinghouse  common  closed  at  21SY2,  being  a  net 
gain  of  I  point,  and  Western  Union  at  90,  a  net  gain  of  5^.  The 
Boston  market  was  quiet  with  somewhat  irregular  prices,  General 
Electric  closing  at  9  points  higher  and  American  Telephone  &  Tele- 
graph I  point  lower.  Following  are  the  New  York  closing  quota- 
tions of  February  3 : 


NEW  YORK. 


Jan.  27.  Feb.  3 

American  Tel.  &  Cable 86  86 

American  Tel.  *j  Tel 1G2  162 

American  Dist.  Tel OT  37 

Brooklyn  Rapid  Transit    . .     68  67% 

Commercial  Cable 

Electric  Boat :3  20 

Electric  Boat  pfd 30  37 

Electric  Lead  Reduction. .   .       3  3 

Electric  Vehicle VA  7 

Electric  Vehicle  pfd 12W  12h 


•Jan, 


American  Tel.  &  Tel   . .  . 

Cumberland  Telephone 

Edison  Elec.  Ilium *2TH^ 

General  Electric IS'2!^ 

Western  Tel.  &  Tel  24 


Jan.  27.  Feb.  3 

General  Electric 191  192H 

Hudson  River  Tel ^..     .. 

Metroi)olitan  St.  Ry 138!^  137M 

N.  E.  Elec.  Veh.Trns ^q, 

N.  Y.  &N.  J.  Tel Kit  162 

N.Y.E.  V.T.  Co 10  10 

Tel.  &  Tel.  Co.  Am 

Western  Iinion  Tel SO  8i»M 

Westinghouse  com 2I5^  2)4 

Westinghouse  pfd 230*  210 


Jan.  27.  Feb.  : 

Western  Tel.  ><:  Tel.  pfd.. . .    ».>\^*  !)8 

Mexican  Telephone 2  2!< 

New  England  Telephone   . .  135  137 

Westinghouse 107  106 

Westinghouse  pfd 108  107 


PHILADELPHIA. 


American  Railways 

Elec.  Storage  Battery.. 
Elec.  Storage  Battery  pfd. 
Elec.  Co.  of  America 


Jan.  27.  Feb.  3 

Central  Union  Tel 

Chicago  Edison IIW  162'4 

Chicago  City  Ry 228  23.^ 

Chicago  Tel.  Co 1S8 

National  Carbon 20  2t 

*Asked. 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle. . .     . 
Pa.  Electric  Vehicle  pfd 


Jan.  27.  Feb. 
. . .    98M         98 


Jan.  27.  Feb.  3 

National  Carbon  pfd 9S  98 

NortliwestElev.com 

Union  Traction  12  9 

Union  Traction  pfd 4.'>  40 


ELECTRIC  VEHICLE  AFFAIRS.— The  activity  in  the  securi- 
ties of  the  Electric  Vehicle  Company  is  accounted  for  partly  by 
increased  business  that  has  resulted  from  the  company's  exhibit 
at  the  automobile  show  and  partly  by  the  new  revenue  accrued 
from  royalties  paid  by  rival  concerns  for  licenses  to  infringe  on 
some  of  its  different  patents.  It  is  estimated  that  the  company  re- 
ceived $150,000  new  business  at  the  automobile  sho^  With  regard 
to  royalties  an  interesting  situation  has  developed.  For  a  consider- 
able time,  says  the  Wall  Street  Journal,  several  rival  companies 
have  been  infringing  on  a  number  of  important  patents  held  by  the 
Electric  Vehicle  Company,  not  only  for  the  manufacture  of  auto- 
mobiles but  of  automobile  parts  as  well.  The  company  took  action 
to  protect  its  patents  and  in  1901  obtained  decisions  against  the 
Winton  Motor  Car  Company  and  the  Buffalo  Gasoline  Motor  Com- 
pany— the  former  being  well  known — for  alleged  infringe- 
ment. No  other  important  litigation  took  place,  but  since  then  the 
company  has  been  quietly  impressing  upon  infringing  companies 
the  advisability  of  coming  to  time,  with  the  result  that  fully  a  dozen 


large  automobile  manufacturers  besides  many  manufacturers  of 
automobile  carts  are  now  paying  it  handsome  royalties.  Action  is 
also  being  taken  against  importers  whose  machines  infringe  on  the 
company's  patents  and  a  week  ago  a  suit  was  brought  against  Smith 
&  Mabley,  of  New  York  City,  importers  of  French  and  German  cars. 
CENTRAL  UNION  TELEPHONE  COMPANY.— According  to 
the  annual  report  just  out,  the  net  profits  of  the  Central  Union 
(Bell)  Telephone  Company  for  the  year  ended  December  31,  1902, 
were  $180,345,  or  approximately  3.3  per  cent,  on  the  present  out- 
standing capital  of  $5,437,902.  President  Sabin,  in  presenting  the 
figures,  announced :  "Your  directors  believe  that  the  sum  shown 
as  net  revenue  should,  in  the  interests  of  conservative  management, 
be  credited  to  line  repair  and  maintenance."  The  company  issued 
no  balance  sheet,  but  the  following  revenue  statement  was  presented: 
REVENUE. 

Dec.  3:,  Dec.  31, 

1901.  1902.         Increase. 

Subscribers'    rentals    $1,716,341         $2,041,608         $325,267 

Toll  revenue    710,011  800,784  90.773 

Miscellaneous   revenue    158,437  161,325  2,888 

Totals    $2,584,789         $3,003,717         $418,928 

Expenses: 
For  administration,  taxes,  operating  and 

maintenance    $i.973.50i         $2,341,989         $368,488 

Operating  profits  $61 1,288  $661,728  $50,440 

Less   interest,    including   interest    on 

bonds     386,762  481,383  '94,621 

Net   profits    $224,526  $180,345  $44. 181 

*  Decrease. 

THE  AMERICAN  DE  FOREST  WIRELESS  TELEGRAPH 
COMPANY  was  incorporated  on  January  sth  at  Kittery,  Me.,  with 
a  capitalization  of  $5,000,000,  $500,000  of  which  is  preferred  cumu- 
lative and  participative.  The  company  is  to  operate  under  the 
patents  of  the  De  Forest  Wireless  Telegraph  Company,  throughout 
the  United  States  and  Porto  Rico.  The  following  is  a  list  of  the 
directors:  Ur.  Lee  De  Forest,  Ph.  D.  Yale,  scientific  director;  A. 
White,  President  Greater  New  York  Security  Company;  Ferdinand 
W.  Peck,  capitalist,  Chicago,  111.;  Henry  Doscher,  capitalist.  Stand- 
ard Terra  Cotta  Company;  C.  C.  Galbraith,  manager.  Armour  &  Co.; 
W.  N.  Harte,  Title  Guarantee  &  Trust  Company;  M.  M.  MacRae, 
Strawbridge  &  Clothier,  Philadelphia,  Pa. ;  Clarence  G.  Tompkins, 
Berkshire  Electric  Company ;  Dr.  Samuel  V.  Abel. 

DIVIDENDS.— The  Westinghouse  Electric  Manufacturing  Com- 
pany has  declared  the  regular  quarterly  dividend  of  iJ4  per  cent, 
upon  the  assenting  stock,  payable  February  16.  The  American 
Graphophone  Company  has  declared  the  regular  quarterly  dividend 
of  iJ4  per  cent,  on  the  preferred  stock,  payable  February  16.  The 
Butte  Electric  &  Power  Company  has  declared  a  quarterly  divi- 
dend of  iJ4  per  cent,  on  the  preferred  stock,  payable  February  2. 
The  New  England  Telephone  &  Telegraph  Company  has  declared  a 
regular  quarterly  dividend  of  iH  Per  cent.,  payable  February  16. 
The  Boston  Elevated  Railway  Company  has  declared  a  regular 
semi-annual  dividend  of  3  per  cent.,  payable  February  16. 

BELL  TELEPHONE  SOUTH.— The  Cimiberland  Telegraph 
Company  is  preparing  to  spend  $1,000,000  on  improvements  and 
new  lines  in  Louisville.  The  growth  of  its  business  has  been  won- 
derful notwithstanding  an  independent  company  is  now  in  the  field. 
The  Cumberland,  which  is  a  Bell  property,  has  20,000  local  sub- 
scribers, and  is  building  two  new  exchanges  in  the  eastern  and 
western  districts  of  the  city.  It  is  rapidly  extending  its  lines  all 
over  the  State  and  the  South. 

DETROIT  EDISON  BONDS.— Spencer  Trask  &  Co.  are  now 
offering  $1,800,000  of  Detroit  Edison  Company's  first  mortgage  5 
per  cent,  gold  bonds  at  104  and  accrued  interest  to  date  of  delivery, 
figuring  out  4-)4  per  cent.  The  company's  business  shows  an  in- 
terest charge  for  1903  of  only  one-half  the  actual  net  income  for  1902, 
and  40  per  cent,  of  the  estimated  net  revenue  for  1903.  The  new 
station  of  the  company  will  have  an  initial  capacity  of  12,000  kw,  in 
turbo-generators. 

LOUISVILLE  TROLLEY  IMPROVEMENT.— The  Louisville 
(Ky.)  Railway  will  spend  $1,000,000  this  year  in  building  interurban 
lines  and  in  other  improvements.  An  addition  will  likely  be  made 
to  the  power  house  at  a  cost  of  $300,000,  and  about  50  to  100  new  and 
modern  cars  will  be  ordered,  a  part  of  them  being  already  under 
construction.  The  money  will  be  raised  by  selling  new  stock  a/ 
par,  in  all  probability. 


asS 


KLECTRICAL     WORLD     and     RNGINFJ<:R. 


Vol.,  XLI.  No.  6. 


CHICAC.O  Ti:i.KlM10NK  COMPANY.— Note  was  recently  made 
in  this  ilrpartniciit  of  the  growth  of  the  Ciiicugo  (Kelt)  Telephone 
Company.  According  to  President  Sabin's  annual  rt-purf,  just  out, 
earnings  of  the  company  for  the  year  were  ci|iial  to  lo.oj  per  cent. 
On  the  present  oulstandmg  capital,  which,  in  the  cour.sc  of  tlic  year, 
was  increased  by  $^,33^,078.  The  comparative  showing  of  revenue 
and  e.xpenses  follows: 

igoi.  1901. 

GroM   revenue    $3>77SiOOi  $4,570,803 

Grou  cx|>rniei   (operation,  Uxet,  maintenance,  and 

reterve   for  deferred   maintenance)    3,601,129  ], 368,334 


Net    earnings    

Dividends    


$1,083,872        $1,302,471 
960,000  1.075,192 


Surplus  for  year $123,872  $127,278 

I'cr  cent. 

Gross  increosed $705,804         a  1.07 

Expenses  increased   677,205         25.16 

Net   Increased   118,599  19. 'I2 

The  company  has  had  a  prosperous  career  under  Mr.  Sabin's 
management.  He  is  the  originator  of  the  nickel  telephone  and  the 
nieasurcd  service  system,  and,  owing  to  these  innovations,  the  number 
of  telephone  stations  in  the  last  two  years  has  increased  from  36,414 
to  79,043  at  the  end  of  last  year. 

SOUTHERN  NEW  ENGLAND  TELEPHONE.— The  South- 
em  New  England  Telephone  Company's  annual  report  for  year 
ended  December  31,  1902,  compares  as  follows  with  previous  year: 

1902.  1901.  Changes. 

Gross    $919,556         $813,062     Inc.  $106,494 

Expenses    746,812  652,755     Inc.       94,057 


Net    ... 
Dividends 


$172,744         $160,307     Inc.     $12,437 
172.500  161,865     Inc.        10,635 


Surplus     $244  Dcf.  $1,558     Inc.       $1,802 

ToUl  surplus    73.576  73,331     Inc.  245 

Instruments  outstanding  increased  3.546,  making  a  total  of  21,110. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. — Trade  developments  in  January,  ac- 
cording to  Biadstri'ct's,  confirm  the  sanguine  expectations  and  pre- 
dictions made  at  the  beginning  of  the  month.  Wholesale  and  jobbing 
trade  in  spring  dry  goods  and  other  wearing  apparel  is  steadily 
improving  and  the  business  at  leading  cities  East  and  West  is  the 
best  ever  recorded  in  that  month.  Among  the  industries  the  activity 
of  the  recent  past  continues  unabated.  The  car  shortage  probably 
increases  rather  than  grows  better.  Smaller  than  expected  move- 
ments of  grain  and  lumber  to  market,  of  fuel  from  producing  centers 
to  consumers  and  of  general  merchandise  from  wholesalers  and 
jobbers  to  retailers  are  reported  the  country  over.  Preference  is 
still  being  given  to  coal  shipments,  and  some  railroads  are  reported 
refusing  all  dead  freight  outside  of  fuel.  Iron  and  steel  production 
is  at  its  highest  point,  despite  fuel  and  car  shortages,  and  prices 
are  higher.  Activity  in  lumber  is  also  noted  throughout  the 
entire  country.  While  buyers  of  domestic  iron  are  rather  slow 
to  come  forward,  foreign  supplies  sell  quite  freely.  December 
imports  of  iron  and  steel  were  very  large.  Copper  is  strong  and 
shows  a  steadily  advanced  tendency.  Large  sales  are  rumored. 
The  closing  quotations  w-ere  I2j4  a  i2->^c.  for  Lake,  l23^  a  i2Hc.  for 
electrolytic  in  ingots,  wire  bars  and  cakes ;  I2ji  a  1214c.  for  cathodes 
and  I2>^c.  for  casting  stock.  The  business  failures  for  the  week 
ending  January  29,  as  reported  by  Bradstreet's,  numbered  230  against 
253  the  week  previous,  and  303  the  corresponding  week  of  last  year. 

UNITED  STATES  EXPORT  TRADE.— The  export  trade  of  the 
United  States  has  resumed  its  normal  and  expansive  condition.  From 
the  low  figure  due  to  the  failure  of  the  corn  crop  last  year  and  the 
unusual  demand  at  home,  the  export  figures  have  increased  from 
$88,000,000  in  June  to  $148,000,000  in  December,  and  reached  the 
highest  mark  ever  made  by  exports  in  the  month  of  December.  June, 
July  and  August  of  the  year  1902  were  the  only  months  since  August, 
1899,  in  which  the  export  figures  fell  below  the  $100,000,000  line, 
and  this  was  due  to  the  causes  above  indicated.  On  the  import 
side  the  figures  are  equally  suggestive  of  growth.  The  December 
imports  are  larger  than  in  any  preceding  December  in  the  history 
of  our  import  trade,  being  $94,307,204,  against  $79,929,271  in  De- 
cember, 1901,  and  $68,697,297  in  December,  1900,  and  larger  than  in 
any  preceding  month  except  April,  1897,  when  the  imports  were 
abnormally  large  by  reason  of  the  approaching  change  in  tariff. 
Importations  free  of  duty  are  $40,663,113  against  $29,145,669  in 
December,   1900,  indicating  that  the  increase  is  chiefly  in  manufac- 


lurcrsi'  material,  whieii  form  the  bulk  of  the  nondutiabic  articles. 
The  total  iniporls  for  the  year  ending  with  December  are  far  in 
excess  of  any  preceding  year,  being  $<>J<j..7o,ooy,  against  $880,419,910 
in  Mm,  $«-'>j,i.(.;,7i4  in  K/x),  $8-m..VJ7.7-'^'  in  i8</),  $69^^,807,176  in  1880, 
and  $4()i,i3.',().sK  in  1870.  The  importations  of  1902  arc  $88,850,099 
greater  than  in  ihc  preceding  year,  of  which  increase  over  $60,000,000 
was  in  manufacturers'  materials. 

I'Xl-CTRICAL  EQUIPMENT  FOR  MALAY  SMI-ILTING 
WORKS. — The  Straits  Trading  Company,  of  Singapore  and  Penang, 
which  operates  at  the  latter  place  the  largest  .smelting  works  in  the 
old  world,  has  ordered  through  Magnall  &  I  lilies,  Yokohama,  con- 
siderable American  e(|uipment.  An  extensive  cable  system  is  to  be 
installed.  Three  endless  cables  have  been  ordered  from  the  Ameri- 
can Steel  Cable  Company,  of  San  Francisco,  Cal.  Two  of  the  cables 
will  each  be  operated  by  a  similar  number  of  lo-hp  motors  of  Gen- 
eral Electric  Company's  manufacture.  The  third  cable  is  to  be 
worked  by  a  25-hp  General  Electric  motor.  The  works  will  be  oper- 
ated throughout  by  electricity.  For  lighting  use,  two  2S-kw  Sprague 
dynamos  will  be  installed.    The  engines  are  to  be  of  Ames  make. 

ANOTHER  MEXICAN  WATER  POWER  PROJECT.— Guil- 
lermo  Rrockman,  of  the  City  of  Mexico,  has  been  granted  a  conces- 
sion by  the  Mexican  authorities  for  the  purpose  of  constructing 
hydraulic  works  to  utilize  the  storm  waters  of  the  TIalpujahua  River, 
located  in  the  districts  of  Iscthlahuaca  and  Maravatio,  in  the  States 
of  Mexico  and  Michoacan,  in  that  part  of  the  river's  course  com- 
prised between  its  source  and  the  point  called  Cruz  ISIanca.  The 
franchise  permits  of  the  water  being  used  either  directly  for  the 
production  of  motive  power  on  the  spot  or  for  conversion  into  electric 
energy  and  transmission  to  a  distance. 

THE  ELECTRIC  CARRIAGE  CALL  COMPANY,  1402  Broad- 
way, New  York  City,  have  closed  through  their  Washington  agent, 
the  National  Electric  Supply  Company,  a  contract  for  installing  their 
admirable  system  at  the  White  House.  The  matter  has  been  thor- 
oughly investigated  and  it  is  found  that  this  is  the  only  means  to 
abolish  the  confusion  and  annoyance  experienced  so  often  outside 
the  Executive  Mansion,  at  the  various  receptions  there.  Inquiries 
have  recently  reached  the  New  York  offices  from  Johannesburg, 
South  Africa,  showing  that  business  and  pleasure  are  becoming 
more  active  in  that  part  of  the  world. 

CONTRACTS  PENDING  FOR  CANADIAN  WATER  POWER 
PLANT. — The  Rainy  River  Pulp  &  Paper  Company  has  secured 
a  water  power  on  Sand  Island  River,  located  a  few  miles  north  of 
Mine  Centre.  The  water  power  has  a  16-ft.  fall  and  is  estimated  to 
be  capable  of  developing  1,800  hp.  The  men  primarily  interested 
in  the  undertaking  are  Hon.  Geo.  E.  Foster  and  W.  J.  Elliott,  of 
Toronto ;  William  Blackwood  and  R.  M.  Simpson,  of  Winnipeg. 
and  William  A.  Preston  and  Louis  Hamel,  of  Mine  Centre.  Con- 
tracts for  equipment,  etc.,  are  expected  to  be  let  very  shortly. 

THE  OTIS  ELEVATOR  COMPANY  reports  the  following  con- 
tracts recently  closed :  North  German  Lloyd  Steamship  Company, 
Hoboken,  N.  J.,  ten  electric  passenger  elevators ;  Kean  Van  Cort- 
landt  &  Company  Building,  28  to  32  Pine  Street,  four  hydraulic  ele- 
vators ;  Hotel  Willard,  Washington,  D.  C,  four  hydraulic  elevators 
and  two  electric  elevators,  and  the  Belvidcre  Hotel,  Baltimore,  Md., 
seven  plunger  elevators  with  a  car  travel  of  160  feet. 

SPANISH  ACTIVITY.— The  late  Spanish-American  war  seems 
to  have  impressed  upon  the  engineers  of  the  Spanish  Government 
the  need  of  adopting  the  most  modern  methods  in  the  manufacture 
of  munitions  of  war.  It  is  installing  Westinghouse  motors  in  its 
gun  shops  at  Trubia,  and  the  arsenal  at  Ferrol  is  also  shortly  to 
be  equipped  with  a  number  of  motors  and  other  electrical  machinery. 

PERUVIAN  WATER  POWER  PLANT.— The  Empresa  Elec- 
trica  de  Santa  Rosa,  of  Lima,  Peru,  has  placed  a  contract  with  the 
Pelton  Water  Wheel  Company,  143  Liberty  Street,  New  York,  for 
two  wheels  capable  of  developing  2,000  hp,  to  be  direct-connected 
to  General  Electric  generators.  The  Pelton  people  have  also  taken 
a  contract  for  2,100  feet  of  60-inch  pipe. 

TURBINES  FOR  VENEZUELA.— Eduardo  S.  Larralde,  an  ex- 
tensive sugar  and  coffee  planter  from  Caracas,  Venezuela,  is  now  in 
New  York  for  the  purpose  of  purchasing  considerable  equipment, 
including  some  small  w-ater  turbines.  He  can  be  reached  care  of 
the  Export  Club  of  Mexico,  82  Wall  Street. 

AMERICAN  CONDUIT  FOR  ST.  PETERSBURG.— The 
American  Vitrified  Conduit  Company,  170  Broadway,  will  manufac- 
ture the  major  portion  of  the  conduit  to  be  installed  in  St.  Peters- 
burg, Russia,  in  connection  with  the  new  municipal  telephone  system. 

MEXICAN  HYDRAULIC  PROJECT.— Jose  A.  Camarena,  of  the 
City  of  Mexico,  has  been  granted  a  franchise  for  the  purpose  of 
utilizing  1,000  liters  of  water  per  second  from  the  River  Tenchitlan, 
located  in  the  State  of  Jalisco,  Mexico. 
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NORTH  EASTERN  RAILWAY  CONTRACT.— It  will 
interest  our  readers  to  know  that  some  of  the  con- 
tracts for  the  electrification  of  about  40  miles  of  one  of  the  New- 
castle branch  lines  of  the  North  Eastern  Railway  have  now  been 
given  out.  The  British  Thomson-Houston  Company,  of  Rugby,  has 
been  awarded  the  contract  for  the  ijcrmanent  way  and  rolling  stock, 
though  the  contract  for  the  high-tension  cables  and  the  sub-stations 
has  not  yet  been  placed.  The  work  on  this  railway  is  all  the  more 
interesting,  as  when  completed  this  will  be  the  first  section  of  an 
established  steam  railway  to  have  been  converted  to  electrical  oper- 
ation, the  attendant  results  of  which  will  be  most  important  as  fore- 
shadowing the  history  of  all  steam  railways  in  the  not  very  far 
distant  future.  The  British  Thomson-Houston  Company  will  most 
probably  use  an  80-lb.  third  rail  for  the  positive  side  of  the  circuit, 
and  will  bond  the  joints  in  the  existing  track  rails  for  the  return 
circuits.  Under  this  contract  are  included  all  the  low-tension  cables 
required  to  connect  the  bus-bars  of  the  sub-station  with  the  third 
rail  along  the  track  and  all  switching  devices,  sectionalizing  pillars, 
etc.  The  contract  for  the  rolling  stock  consists  of  the  electrical 
equipment  of  50  motor  cars  and  50  trail  cars.  Each  motor  car 
equipment  will  consist  of  2  G.  E.  66  motors,  i  C.  P.  14  air  com- 
pressor, I  complete  equipment  of  the  British  Thomson-Houston 
master  train  control.  This  apparatus  is  somewhat  similar  to  that 
which  the  British  Thomson-Houston  Company  have  supplied  for 
the  Central  London  Railway  and  the  Great  Northern  &  City  Railway. 
They  are  also  supplying  one  motor  truck  and  one  trailer  truck  for 
each  of  the  motor  cars,  and  the  contract  includes  two  complete  elec- 
tric locomotives,  with  40  tons  weight  on  the  drivers.  Each  of  these 
locomotives  will  be  equipped  with  four  G.  E.  55  motors,  and  one 
C.  P.  air  compressor,  and  complete  master  train  control  equipment, 
similar  to  that  used  on  the  motor  cars.  The  entire  air  brake  gear 
for  the  locomotives  will  also  be  supplied  by  the  British  Thomson- 
Houston  Company.  The  lines  at  Newcastle  of  the  North  Eastern 
Railway  to  be  equipped  consist  of  two  miles  of  four-track  line,  about 
35  miles  of  double-track  line,  and  5  miles  of  single-track  line,  in- 
cluding the  sidings,  etc.  For  the  operation  of  the  system  power  will 
be  taken  from  the  Newcastle  Electric  Supply  Company. 

EXPORTS  OF  ELECTRICAL  MATERIALS.— The  following 
are  the  exports  of  electrical  materials  and  machinery  from  the  port 
of  New  York  for  the  week  just  ended:  Antwerp — 25  pkgs.  material, 
$1,375-  Argentine  Republic — 175  pkgs.  material,  $4,915.  Arnheim — 
I  pkg.  machinery,  $20.  British  Guiana — 12  pkgs.  material,  $783. 
British  Australia — 49  pkgs.  machinery,  $5,000.  British  Possessions 
in  Africa — 30  pkgs.  material,  $1,502.  British  West  Indies — 8  pkgs. 
material,  $94.  Barcelona— 3  pkgs.  machinery,  $203  ;  18  pkgs.  material, 
$500.  Bristol — 75  pkgs.  machinery,  $5, 100.  Berlin — 2  pkgs.  machin- 
ery, $125 ;  5  pkgs.  material,  $500.  Copenhagen — 17  pkgs.  machinery, 
$1,520.  Cadiz — 3  pkgs.  machinery,  $600.  Chili — 11  pkgs.  material, 
$759.  Colombia — 42  pkgs.  material,  $339.  Cuba — 50  pkgs.  material, 
$915.  Central  America — 26  pkgs.  material,  $536.  Dutch  West  In- 
dies— 9  pkgs.  material,  $91.  Egypt-  45  pkgs.  material,  $688.  Genoa 
— I  pkg.  machinery,  $40;  I  pkg.  material,  $50.  Hamburg — 69  pkgs. 
material,  $2,954.  Havre — 25  pkgs.  material,  $1,270;  2  pkgs.  machin- 
ery, $20.  London — 16  pkgs.  machinery,  $1,095;  159  pkgs.  material, 
$8,451.  Liverpool — 518  pkgs.  machinery,  $11,569;  49  pkgs.  material, 
$1,840.  Lisbon — 7  pkgs.  material,  $104.  Mexico — 47  pkgs.  material, 
$1,062;  2  pkgs.  machinery,  $300.  Manchester — 5  pkgs.  machinery, 
$2,581.  Newfoundland — 2  pkgs.  material,  $32.  Naples — I  pkg.  ma- 
terial, $75.  Newcastle— 8  pkgs.  machinery,  $915.  Peru — 9  pkgs.  ma- 
chinery, $211.     Rotterdam — 24  pkgs.  machinery,  $906.     Stockholm — 

1  pkg.  material,  $795.    San  Domingo — 3  pkgs.  material,  $34.    North- 
ampton— 138  pkgs.  material  $986;  2  pkgs.  machinery,  $200.    Trieste — 

2  pkgs.  machinery,  $100.    Uruguay^  pkgs.  machinery,  $611.    Vienna 
— I  pkg.  machinery,  $60. 

THE  RONEY  MECHANICAL  STOKER  maintains  its  popu- 
larity as  an  important  factor  in  steam  plant  operation.  A  few  re- 
cent stoker  orders  comprise :  North  Jersey  Street  Railway  Company 
and  Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company, 
12  quadruplex  stokers  for  plant  extensions  aggregating  6,250  hp ; 
Indianapolis  Street  Railway  Company,  12  duplex  and  quadruplex 
stokers  for  4,200-hp  B.  &  W.  and  Zell  boilers;  Indiana,  Lebanon  & 
Frankfort  Railway,  12  duplex  stokers  for  3,000-hp  plant  of  Stirling 
boilers ;  Utah  Light  &  Power  Company,  Salt  Lake  City,  6  duplex 
stokers  for  a  lighting  plant  containing  1,250-hp  Heine  boilers  ;  Phcenix 
Iron  Company,  6  quadruplex  stokers,  for  rolling  mill  plant,  fifth 
order,  2,700-hp  extension,  Heine  boilers ;  Schlitz  Brewing  Company, 
Milwaukee,  4  duplex  stokers  for  plant  extension,  6oo-hp  horizontal 
return  tubular  boilers;  Youngstown  (Ohio)  Consolidated  Gas  & 
Electric  Company,  third  order,  quadruplex  stokers  for  central  light- 
ing, railway  and  power  plant,  i,oso-hp  B.  &  W.  boilers;  .•\merican 
Locomotive  Works,  Schenectady,  central  power  station,  fifth  order, 
700-hp  Heine  boilers,  quadruplex  stokers ;  Carnegie  Steel  Company, 
sixth  order,  500-hp  Aultman-Taylor  horizontal  boilers  for  pumping 
station,  duplex  stokers ;   Rhode  Island  &  Suburban   Railway,  plant 


extensions,  quadruplex  stokers,  1,050-hp  B.  &  W.  boilers,  12,000  hp 
ultimate;  Pennsylvania  Railroad,  Altoona,  Juniata  Shops,  quadruplex 
stokers  for  Sederholm  boilers ;  Pressed  Steel  Car  Company,  seventh 
order,  duplex  stokers,  Aultman-Taylor  horizontal  boilers,  1,000  hp, 
new  power  plant;  Hartford  Carpet  Corporation,  Thompsonville, 
Conn.,  new  plant,  760-hp  Aultman-Taylor  horizontal  boilers,  quad- 
ruplex stokers. 

ELECTRICAL  SUPPLIES  FOR  ABROAD.— The  Manhattan 
Electrical  Supply  Company,  32  Cortlandt  Street,  New  York,  has 
lately  taken  some  substantial  orders  for  its  various  specialties  for 
shipment  to  South  American  countries  and  China,  the  orders  for 
the  latter  country  having  come  principally  through  Wilhelmi  &  Co., 
116  Broad  Street.  The  Guanajuato  Power  &  Electric  Company, 
which  is  to  build  a  5,000-hp  water  power  plant  on  the  River  Duero 
to  generate  energy  for  transmission  to  the  city  of  Guanajuato, Mexico, 
no  miles  distant,  has  placed  a  contract  with  the  Manhattan  people 
for  a  large  lot  of  construction  material.  Domestic  orders  recently 
secured  include  substantial  ones  for  dry-cell  batteries  for  telephone 
systems.  The  New  York  department  stores  have  also  been  ordering 
quite  a  quantity  of  medical  batteries  lately. 

MORE  AMERICAN  EQUIPMENT  FOR  DURBAN  ROAD.— 
The  British  electrical  engineering  and  contracting  firm  of  Macartney, 
McElroy  &  Company,  through  its  New  York  offices  in  the  Have- 
meyer  Building,  has  let  contracts  for  further  American  equipment 
for  the  Durban  (South  Africa)  municipal  electric  traction  system. 
Some  35-hp  double  motor  equipments  have  been  ordered  from  the 
General  Electric  Company.  The  J.  G.  Brill  Company,  of  Philadel- 
phia, has  been  allotted  another  order  for  trucks.  Two  hundred 
and  fifty  car  seats  have  also  been  contracted  for.  The  Hey  wood 
Brothers  &  Wakefield  Company,  of  129-135  Charlton  Street,  New 
York,  and  Hale  &  Kitchin,  of  Philadelphia,  Pa.,  got  the  orders. 
Two  compressors  for  use  in  connection  with  the  power  house  are 
about  to  be  ordered. 

MINING  CONTRACT  FOR  MEXICO.— The  Terrenates  Con- 
solidated Mining  Company,  of  Parral,  Mexico,  has  contracted  with 
the  Denver  Engineering  Works,  of  Denver,  Colo.,  for  the  installa- 
tion of  a  complete  plant  for  the  transmission  of  600  hp,  to  be  used 
for  the  operation  of  hoisting  and  pumping  machinery,  in  the  cele- 
brated Terrenates  mines  of  the  company'.  De  Laval  steam  turbine 
generators  will  furnish  the  current,  which  is  conveyed  about  one  and 
one-half  miles  by  aluminum  conductors  to  the  hoists  and  pumping 
stations.  The  work  will  all  be  under  the  direction  of  Mr.  Frank  B. 
Rae,  52  Broadway,  New  York,  consulting  engineer  for  the  Terrenates 
Company. 

CONTRACTS  PENDING  FOR  MEXICO.— The  Compania  Ta- 
basquena  Electro-Motriz  Sociedad  Anonima — the  Tabasco  Electro- 
Motor  Company,  Limited — has  just  been  organized  in  San  Juan 
Bautista  for  the  purpose  of  furnishing  current  to  light  that  Mexican 
city,  which  has  a  population  of  about  10,000.  The  charter  was 
granted  by  the  municipal  authorities  to  Senor  Manuel  Gabricio.  The 
capital  of  the  concern  is  $150,000.  The  (lirectors  are  Gonzalo  Ramos 
Alfonso  Jose  Bulnes  Tavares,  Jose  Gonzales  Lamadrid,  Jose  Bulnes 
Villavicencio  and  the  concessionaire,  all  located  in  San  Juan  Bautista. 
Contracts  for  equipment,  etc.,  will  be  let  very  shortly.  It  is  expected 
that  the  plant  will  be  completed  May  next. 

A  RUBBER-ASBESTOS  CABLE  CODE.— The  International 
Cable  Directory  Company,  at  the  request  of  manufacturers  and 
dealers  in  rubber,  asbestos,  packing,  belting,  etc.,  has  compiled  and 
published  a  supplement  to  the  Western  Union  Telegraphic  Code, 
intended  for  the  use  of  those  engaged  in  these  branches  of  industry. 
Every  known  technical  term  used  in  the  different  lines  is  embodied 
in  the  book.  The  book  comprises  200  pages  and  25,000  terms  and 
phrases,  and  contains  a  list  of  the  leading  rubber  manufacturers  and 
dealers,  together  with  their  registered  cable  addresses  and  code 
words  to  represent  the  titles  of  the  companies  and  firms. 

THE  NORDEN-BITTNER  ELECTRIC  COMPANY  has  been 
awarded  the  contract  for  the  electrical  display  and  decoration  for 
the  Arion  ball,  which  is  to  be  held  at  Madison  Square  Garden 
February  6,  1903,  by  Mr.  F.  Hildebrandt,  chairman  of  the  Decorative 
Committee  of  the  Arion  Society.  The  Norden-Bittner  Electric  Com- 
pany is  the  inventor  of  the  Norbitt  specialties,  as  manufactured  by 
the  Crouse-Hinds  Electric  Company,  which  is  the  sole  manufacturer 
and  licensee. 

RUSSELL  ENGINES  FOR  JAPAN.— The  Russell  Engine  Com- 
pany, of  Massillon,  Ohio,  is  about  to  make  a  shipment  of  engines  to 
Japan  for  a  Yokohama  electric  lighting  plant.  The  order  was 
secured  through  Bagnall  &  Hilles,  Yokohama,  whose  Mr.  Hilles  is 
still  visiting  the  United  States,  and  may  be  found  at  the  offices,  114 
Liberty  Street,  of  the  New  York  Insulated  Wire  Company. 

ORDERS  FOR  BALL  ENGINES.— The  Detroit  Iron  &  Steel 
Company,  Detroit,  Mich.,  is  installing  three  350-hp  horizontal  direct- 
connected  units.  The  Ball  Engine  Company,  Erie,  Pa.,  furnish  the 
engines.  The  Charles  City  Lighting  &  Heating  Company,  of  Charles 
City,  Iowa,  is  about  to  install  two  direct-connected  units  of  600  hp 
capacity.    The  Ball  Engine  Company  will  build  the  engines. 
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LOS  t;AT(.)S.  C'AI.IK.-  Tlir  Suralngii  Miiliiiil  'lrlr|ilioiir  Company  haa  been 
organlieil  here.  K.  A.  Iliialrd  in  prciiilciil  and  J.  1.  Kicliardu  nccrcUry  ami 
Ircatiirrr.     The  coinpaiiy    will   begin  conatnictiun   work   at  once. 

WASHINGTON,  I).  C— The  Clieiiapenke  «[  rotomnc  Telephone  Company,  of 
Waihinicton,  has  awnrilcd  to  Kichardaon  &  llurKeia,  of  Ihia  cily.  the  contract 
for  the  erection  of  a  new  telephone  building  on  Twelfth  St..  between  G  and 
H  St».  Rapid  progreH  ii  being  made  in  placing  all  wirei  underground  in  the 
northweaiern  aection  of  the  city.  About  aoo  poles  and  800  mile*  of  overhead 
wire  are  to  come  down. 

I.AKK  CITY,  TLA. — The  Whetstone  Telephone  Company  has  been  incor- 
porated by   I.,   r.   Whetstone.  R.  W.  Adams  and  others.     Capital  $10,000. 

rORT  .\IYKRS,  TLA. — The  Indian  River  Tele|)hone  Company,  with  a  cap- 
ital of  $5,000,  li.is  been  incorpornted  by  W.  H.  Harris,  Geo.  E.  Coon  and  others. 

nEL\'II)i:Ri:,  ill.— The  Bclviderc  Independent  Telephone  Company  Is 
about  to  build  a  toll  line  to  connect  with  the  new  independent  system  at  Rock- 
ford,  thus  giving  subscribers  connection  with  numerous  points  in  northern  Illi- 
nois. During  the  past  year,  the  local  company  has  installed  10,000  feet  of  cable 
and  built  16  miles  of  toll  line.  It  now  has  700  subscribers,  at  rates  of  $ij 
and  $14. 

\ER.\0.\',  IND. — The  stockholders  of  the  Naylor  &  Vernon  Telephone  Com- 
pany have  organixed  by  the  election  of  the  followinu  officers:  President,  W.  R. 
Naylor;  secretary.  C.   L.   King;   treasurer,  M.  Crosby. 

BETHEL.  I.-\. — A  telephone  company  has  been  organized  in  Post  township. 
E.   Swcnson  is  president. 

GARNER.  I  A. — The  H.-incock  County  Rural  Telephone  Company  has  been 
incorporated  by   Thos.    Duff,    C.   M.   Gowdy  and  others. 

GEORGETOWN.  KY. — The  exchange  room  of  the  Georgetown  Telephone 
Company  was  wrecked  by  an  explosion  recently.  A  box  containing  dynamite 
for  blasting  post  holes  had  been  left  in  the  office.  Several  of  the  operators 
were  injured. 

SPRIXGKIELD.  MASS. — A  numher  of  business  men  from  Springfield  have 
visited  and  examined  the  automatic  exchange  system  at  Fall  River.  The 
ni.iyor  was  one  of  the  party  which  went  under  the  guidance  of  Dean  &  Shiblcy, 
of  Providence,  who  may  finance  the  Hampden  Automatic  Telephone  Compaiiy, 
of  Springfield.  A  very  favorable  opinion  seems  to  have  been  formed  of  the 
working  of  the  system. 

ST.  PAUL.  MINN.— The  Star  Telephone  Company  of  New  Market,  Scott 
County,  has  been  incorporated  with  a  capital  of  $50,000.  The  incorporators 
are  P.  J.  Welter  and  J.  N.  Sanford,  of  New  Market,  and  Henry  Sprain,  of 
Webster. 

JACKSON,MISS.— The  Rural  Telephone  &  Telegraph  Company,  of  Panola 
County,   has  been   incorporated   with   a  capital  stock  of  $5,000. 

NATCHEZ,  MISS. — A  franchise  has  been  granted  the  Cumberland  Tele- 
phone Company  in  Natchez,  Miss.,  on  condition  that  several  long  distance 
connections  shall  be  built  and  that  present  rates  shall  not  be  increased. 

PRINCETON,  N.  J.— The  Automatic  Telephone  Company,  of  Princeton,  N. 
J.,  is  installing  its  new  automatic  switchboard  of  1,000  capacity  and  150  tele- 
phones installed,  which  it  recently  purchased  from  the  Automatic  Electric  Com- 
pany, of  Chicago.  A  number  of  years  ago  the  Princeton  Company  entered  the 
telephone  field  with  an  automatic  switchboard  and  fifteen  stations  connected  up. 
The  service  grew  in  public  favor  until  the  ultimate  capacity  of  the  board,  which 
was  too  stations,  was  exhausted,  at  which  time  the  management  gave  the  man- 
ufacturers an  order  for  an  entirely  new  outfit. 

SCHENECTADY,  N.  Y.— The  Home  Telephone  Company  has  begun  its  ser- 
vice and  has  275   telephones  connected  up. 

KINGSTON,  N.  Y.— The  Deep  Notch  Telephone  Company,  of  Kingston,  has 
increased   its  capital  stock  from   $500  to  $5,000. 

ELMIRA,  N.  Y.— The  York  State  Telephone  Company,  which  recently  bought 
the  Binghamton  Telephone  Company's  plant,  has  elected  officers  for  the  en- 
suing year  as  follows:  President,  W.  D.  Barnard,  Philadelphia;  vice-president, 
Edward  Davis,  Philadelphia;  secretary  and  treasurer,  Robert  M.  Dougal,  Phil- 
adelphia: directors:  S.  L.  Johns,  McSherrytown,  Pa.;  Boyd  McDowell,  EI- 
mira;  Ward  R.  Bliss,  Chester,  Pa.;  W.  D.  Barnard,  St.  Davids,  Pa.;  Ellis  L. 
Orvis,  Bellefonte,  Pa.;  R.  G.  Parke,  Philadelphia;  Meade  D.  Detweiler,  Har- 
risburg.  Pa.;  T.  B.  Crary,  Binghamton;  H.  H.  Light,  Lebanon,  Pa.;  Eli  S. 
Rheinhold.  Mahanoy  City,  Pa.;  E.  M.  Yarnell,  Philadelphia;  C.  M.  Clement. 
Sunbury.  Pa.;  Edward  Davies,  Philadelphia;  G.  R.  Van  Allen,  Northumberland, 
Pa.;  E.  M.  Leader,  Shamokin,  Pa.;  W.  A.  Thompson,  Coatesville,  Pa.;  S.  P. 
Light,  Lebanon,  Pa.;  Eugene  Diven,  Elmira.  Directors  of  the  Elmira  Tele- 
phone  Company   were   re-elected. 

REIDSVILLE,  N.  C— The  stockholders  of  the  Reidsville  Telephone  Com- 
pany have  elected  G.  D.  Williams,  president.  A  10  per  cent  dividend  was 
declared. 

ASHEVILLE,  N.  C— According  to  a  recent  report  it  is  probable  that  the 
Asheville  Telephone  Company  holds  the  world's  record  for  the  percentage 
of  subscribers  as  compared  with  the  population,  there  being  one  subscriber  to 
every   thirteen   inhabitants. 

BLOOMDALE.  OHIO.— Claude  Wygandt,  of  Toledo,  has  been  granted  a 
telephone  franchise  in  this  place. 

DEFIANCE,  OHIO.— The  Northwestern  Toll  Line  Company  has  increased 
its  capital  stock  from  $20,000  to  $50,000. 

McCOURT,  OHIO.— The  Council  has  granted  a  franchise  to  M.  Cotterman,  of 
Deshler,  for  a  telephone  exchange  in  this  place. 


IIAKIIKKTON,  OHIO.— The  Farmer's  Telephone  Company  will  buihl  • 
line  Into  llarbrrlon  lu  cunncel  with  the  local  exchange, 

MKlllANK  SIU'KC,  OHIO.-  The  Mechanlciburg  Telephone  Company  haa 
increaicd    ita   ia|iltal   aturk    from    $.-s,<>uu   tn    $.)s,ooo 

WAYNKSFI1'.LI),  OHIO.— The  Auglalie  Telephone  Company  has  increaaed 
Ita  capital  atuck  from  $s<°o°  1°  $15,000.     Har|>rr  Stiici  is  preildcnt. 

IllU.'YkUS,  OHIO.— Arrungemcnti  have  been  perfected  by  the  llucyrua  Tel- 
ephone (dnipany  for  the  cunatructiun  of  a  new  rurol  line  on  the  Wyamlol   rn.id. 

MAKION,  OHIO.— The  United  States  Telephone  Compony  (long  distance)  ia 
building  n  toll  line  from  Marlon  to  llucyrua,  connecting  the  exchangra  In  both 
places. 

NOKWALK,  OHIO. -A  number  of  prominent  buaineaa  men  have  formed  an 
asaociatlon  and  decided  to  use  only  one  telephone  syalem.  The  company  thai 
ofrers  the  heat  terms  and  service  will  get  the  contracts  of  all. 

WAI'AKONKTA,  OHIO.— The  Minster  Home  Telephone  Company  has  opcm-l 
for  buaineaa  with  about  70  telephones.  The  Minster  exchange  has  complete 
connection  with  the  different  independent  exchanges  in  this  i>art  of  the  country. 

UEI.LEVUE,  OHIO.- The  Flat  Rock  Telephone  Company  has  elected  theac 
officers:  C.  C.  Pfund,  president;  E.  !•'.  Lcinhard,  vice-president;  W.  H.  Gard- 
ner, treasurer;  T.  E.   Wyant,  secretary,  and  S.  D.  Huff,  general  manager. 

MARTIN'S  FERRY,  OHIO.- The  Belmont  Telephone  Company  has  elected 
the  following  named  directors:  J.  C.  Dent,  J.  B.  Driggs,  J.  C.  Ileinlein,  A.  J. 
Ht'lnlcin.  C.  L.  Wcems.  E.  G.  Smith.  Henry  Schulback  and  J.  W.  Doudna. 

FITCIIVILLE.  OHIO.— The  Clinton  Line  Telephone  Company  haa  been 
organized  and  will  install  a  farmer's  community  system.  Connection  will  be 
made  with  the  exchange  at  New  London.  E.  K.  Jennings  is  president  of  the 
company. 

OTTAWA.  OHIO.— The  Farmers'  Mutual  Telephone  Company  and  the  Ottawa 
County  Home  Telephone  Company  are  preparing  to  install  systems  in  the  town 
under  the  provisions  of  franchises  recently  granted.  It  is  the  plan  to  consolidate 
the  exchanges  in  that  vicinity. 

WESTON,  OHIO.— The  Weston  Home  Telephone  Company  has  reorganized 
with  the  following  named  officers:  D.  E.  Lashlcy,  president;  G.  B.  Spencer, 
treasurer.  The  above,  with  George  Potter,  Howard  Kline,  W.  A.  Dewese,  S.  A. 
Murphy  and   Milton    Dunbridge.  arc    directors. 

AKRON,  OHIO. — The  Akron  People's  Telephone  Company  has  elected  these 
directors  for  another  year:  Will  Christy,  J.  R.  Nutt,  H.  C.  Lang,  C.  W.  DeVoe, 
R.  M.  Pillmore,  P.  R.  Ircdale.  The  report  of  the  secretary  indicates  that  the 
company  gained  602  telephones   during  the  past  year. 

RAVENNA,  OHIO. — The  Ravenna  Home  Telephone  Company  has  elected  the 
following  named  directors:  President  E.  R.  Taylor;  secretary,  H.  L.  Beatty; 
treasurer,  W.  S.  Krake,  W.  W.  Stevens,  C.  H.  Pitkin,  C.  C.  Byers,  J.  F. 
Babcock.     The  company  is  planning  to  enlarge  its  exchange. 

WESTON,  OHIO. — The  Standard  Telephone  Company,  capital  $100,000,  haa 
been  incorporated  by  W.  D.  Mudge,  Azor  Thurston.  Merton  Bamer.  Sumner 
Cottingham  and  others.  The  company  has  absorbed  exchanges  at  Weston, 
Grand  Rapids  and  Deshler.  It  will  extend  its  lines  throughout  Ottawa.  Lucas, 
Seneca,    Putnam,    Paulding,    Fulton,    Defiance,    Henry    and    Williams    counties. 

WAl'AKONETA.  OHIO.— The  Peninsula  Telephone  Company,  which  ia 
building  an  exchange  at  Tampa.  Fla.,  is  planning  for  the  construction  of  ex- 
changes in  several  other  towns  in  that  State.  Senator  W.  G.  Brorein.  J.  H- 
Cooke,  Guy  Hoffman  and  S.  A.  Hoskins,  of  this  city,  are  at  the  head  of  the  com- 
pany. 

DELAWARE,  OHIO.— The  Delaware  Citizens'  Telephone  Company  has 
elected  the  following  named  officers:  W.  M.  HeseJtine,  president;  W.  G.  Hor- 
mell,  vice-president;  G.  H.  Carter,  secretary,  and  F.  P.  Hills,  treasurer.  The 
above,  with  C.  D.  Young,  W.  G.  Jones  and  W.  B.  Hedges,  are  directors.  The 
company  has  increased  its  capital  stock  from  $60,000  to  $100,000.  and  ia 
planning  a  number  of  extensions  and  improvements. 

PITTSBURG.  PA. — A  new  independent  telephone  company,  backed  by 
Eastern  capital,  is  to  tap  Pittsburg  and  erect  a  network  of  lines  in  adjoining 
counties  of  Western  Pennsylvania  and  a  trunk  line  to  the  East.  The  company 
will  soon  be  chartered  in  Pennsylvania  as  the  Union  Telephone  and  Telegraph 
Company,   with  a   capital   of   $3,000,000. 

VIBORG,  S.  D. — The  Viborg  and  Centerpoint  Telephone  Company  has  been 
incorporated  with  a  capital  of  $10,000.  M.  V.  Olsen  is  president  and  F.  L. 
Larson  secretary.  It  is  their  intention  to  build  a  line  to  Centerpoint  from 
Viborg  and  also  to  run  rural   lines  in  all  directions   from  these   two  places. 

MEMPHIS,  TENN. — The  Memphis  Telephone  Company  will  expend  between 
$200,000  and  $400,000  in  new  lines  in  the  territory  tributary  to  Memphis. 

MANCHESTER,  VA. — Negotiations  are  on  foot  for  a  consolidation  of  the 
Southside  Telephone  Company,  of  Manchester,  and  Chesterfield,  Va.,  with  the 
Southern   Bell   Company. 

RICHMOND.  VA. — An  important  bill  has  been  introduced  in  the  State 
Legislature  to  require  telephone  companies  to  connect  with  other  telephone 
lines  and  to  transmit  messages  originating  on  other  lines  at  the  same  rates 
charged  their  own  subscribers.  The  bill  if  enacted  will  give  small  independent 
lines  connection  with  the  Bell  Company's  lines  and  will  enforce  telephone  co- 
operation.     The    bill   will  be   strongly  opposed. 

MILWAUKEE.  WIS.— The  Wisconsin  Telephone  Company  will  expend 
$650,000  in  building  lines  in  the  Superior  district. 

MADISON,  WIS.— The  Platteville.  Rewey  &  Ellenboro  Telephone  Company 
has  changed  its  headquarters  from  the  town  of  Lima  to  Platteville. 

MILWAUKEE,  WIS.— The  Badger  State  Telephone  &  Telegraph  Company 
has  been  organized,  with  a  capital  of  $100,000,  to  succeed  the  Badger  State 
Long  Distance  Telephone  Company.  The  promoters  are  H.  A.  Upham,  D.  H. 
Van  Dyke,  Chas.  C.  Russell  and  J.  R.  Fish,  of  Milwaukee,  and  Richard  Valen- 
tine, of  Janesville. 
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ELECTRIC  LIGHT  AND  POWER. 


HUNTSVII.LE,  ALA. — The  election  for  issuing  $20,000  bonds  for  an  electric 
light  plant  at  Iluntsville  has  been  carried. 

BRUNSWICK,  GA.— At  a  meeting  of  the  Electric  and  Water  Company,  of 
Brunswick,  it  was  decided   to  issue  $250,000   25-year  4  per  cent,  bonds. 

CARTERSVILLE,  GA. — Plans  have  been  practically  completed  for  the  devel- 
opment of  power  in  the  Etowah  river,  at  Cartersville,  by  the  Etowah  Power 
Company  in  connection  with  the  estblishraent  of  a  $1,500,000  cement  plant  by 
Chicago  capitalists.  W.  E.  Dorwin,  president  of  the  Portland  Cement  Company, 
proposes  to  erect  the  latter  plant. 

KINMUNDY,  ILL.— There  is  talk  of  the  city  electric  light  plant  being 
shut  down  on  account  of  the  high  price  of  coal.  At  the  present  price  the  re- 
ceipts at  the  plant  will  not  pay  the  coal  bill. 

CAIRO,  ILL. — The  Cairo  Electric  Light  and  Power  Company  has  secured 
an  option  on  the  plant  of  the  Egypt  Electric  Company.  The  price  agreed  upon 
is  in  the  neighborhood  of  $40,000.  The  Egypt  Company  operates  the  original 
street  car  line  here,  besides  furnishing  light  and  power.  The  new  owners  arc 
the  HoIIiday  interests,  Maj.  E.  W.  Holliday  being  at  the  head  of  the  Cairo 
Electric  Company.  By  this  deal  the  entire  street  car  system  of  the  city,  as  well 
as  the  entire  electric  lighting,  will  be  under  one  management.  It  is  rumored 
that  one  result  of  the  consolidation  will  be  the  construction  of  an  electric  rail- 
way connecting  Cairo  with  Mound  City,  Mounds  and  Villa  Ridge. 

FORT  DODGE,  lA.— The  Fort  Dodge  Light  and  Power  Company  is  to  ex- 
pend from  $275,000  to  $300,000  in  improving  its  plant  in  this  city.  Work  is  to 
be  commenced  at  once.  The  plans  of  the  company  contemplate  the  extension 
of  its  street  car  line  and  the  operation  of  many  additional  cars,  the  entire 
rebuilding  of  the  present  gas  house  and  the  equipment  of  the  electric  light 
plant  with  new  machinery  and  generators. 

BOSTON,  MASS. — A  majority  interest  in  the  Milton  Light  &  Power  Com- 
pany, the  Dedham  Electric  Company  and  the  Blue  Hill  Electric  Company  has 
been  purchased  by  a  syndicate  headed  by  C.  L.  Edgar  in  the  interest  of  the 
Edison  Electric  Illuminating  Company  of  Boston.  The  syndicate  will  imme- 
diately proceed  to  dismantle  the  plants  of  all  three  companies,  removing 
boilers,  generators,  etc.,  and  making  the  power-houses  distributing  points  for 
the  power  which  will  be  supplied  by  the   Edison  Company   from   Boston. 

MONROE,  MICH. — The  municipal  electric  lighting  plant  has  been  closed 
for  an  indefinite  period  owing  to  the  inability  to  secure  fuel. 

MONROE,  MICH. — The  council  has  been  asked  for  a  franchise  for  a  steam 
heating  and  electric  lighting  system.  Toledo  people  are  said  to  be  back  of  the 
project. 

KALAMAZOO,  MICH.-^he  Otsego  PVjwer  Company,  Limited,  capital 
$200,000,  has  filed  articles  of  association.  The  ofRcers  are  Glenn  L.  Smith, 
Jackson,  chairman;  Edward  B.  Marrinane,  Grass  Lake,  secretary,  and  Jacob 
H.  Bootes,  Jackson,  treasurer. 

NEW  ALBANY,  MISS. — A  $50,000  electric  light  plant  is  to  be  established 
in  this  town. 

JOPLIN,  MO. — The  city  light  plant  of  this  place  has  shut  down  for  want  of 
fuel. 

ST.  LOUIS,  MO. — The  Missouri  Edison  Company  is  adding  looo-kw  ca- 
pacity to  its  plant. 

ST.  LOUIS,  MO. — The  Citizens'  Electric  Light  and  Power  Company  has 
increased  its  capital  stock  from  $25,000  to  $250,000. 

MOUNTAIN  GROVE,  MO.— The  citizens  have  voted  to  grant  a  twenty-year 
electric  light   franchise  to  the  Ozark  Cold  Storage  Company  of  this  city. 

ST.  LOUIS,  MO.— The  Ewing-Meikle  Electric  Company  has  filed  letters  of 
incorporation  with  a  capital  stock  of  $50,000,  paid  up.  The  shareholders  are 
Nathaniel    Ewing,   William   Brown,   Milton   Mill  and  Wm.   Meikle. 

CHARLOTTE,  N.  C. — George  Vanderbilt  has  purchased  additional  and  ex- 
tensive lands  in  Western  North  Carolina,  including  a  fine  water  power  where 
the  power  is  secured  for  the  old  Patton  Mills  and  the  wool  carders.  There  is 
some  talk  that  the  water  power  may  be  developed  and  carried  to  Brevard,  N.  C. 
TOLEDO,  OHIO.— The  Maumee  Valley  Electric  Company  has  re-elected 
its  old  officers. 

WAPAKONETA,  OHIO.— The  lighting  plant  at  St.  Mary's  has  closed  down 
for  lack  of  fuel. 

SIDNEY,  OHIO. — Sidney  was  in  darkness  for  several  nights  recently  owing 
to  inability  to  secure  fuel  for  the  municipal  lighting  plant. 

SANDUSKY,  OHIO— The  Central  Heating  &  Lighting  Company,  of  Toledo, 
has  asked  for  a  franchise  to  install  the  Yaryan  heating  and  electric  lighting 
systems  throughout  the   city. 

PRAIRIE  DEPOT,  OHIO.— The  owner  of  the  village  lighting  plant  has  shut 
down  because  he  claims  he  cannot  afford  to  pay  the  price  demanded  for  coal. 
The  town  has  a  lighting  contract  and  the  authorities  threaten  to  take  charge 
of   the    plant. 

RAVENNA,  OHIO. — The  Ravenna  Gas  &  Electric  Company  has  elected 
Charles  Mcrts,  president;  W.  J.  Hayes,  vice-president;  W.  A.  Root,  secre- 
tary; W.  H.  Beebe,  treasurer,  and  E.  C.  Lindsey,  superintendent.  These  with 
W.  S.  Krake,  A.  D.  Knapp,  W.  H.  Linton  and  W.  H.  Riddle  constitute  the 
board  of  directors.     The  company  will   improve   its  lighting  plant. 

FREMONT,  OHIO.— The  property  of  the  Fremont  Gas.  Electric  Light  & 
Power  Company  has  been  transferred  to  the  Logan  Natural  Gas  &  Fuel  Com- 
pany, but  the  old  name  will  be  retained  for  local  purposes.  S.  A.  Wheeler, 
of  Lancaster,  is  president  of  the  company;  P.  W.  Lupher,  Pittsburg,  vice- 
president;  John  Lamsden,  Norwalk,  secretary,  and  Wm.  Adams,  Fremont, 
superintendent. 

PORTSMOUTH,  OHIO.— The  Merchants'  Heating,  Light  &  Power  Company 
has   been   formed   by   W.    E.   Anderson,    Felix    Haas,    Leon    Eisman,   Wm.    Burt 


and  other  merchants  of  this  city,  who  are  dissatisfied  with  the  high  rates  of  the 
local  lighting  company.  It  is  the  intention  to  establish  a  lighting  plant  and 
furnish  light,  heat  and  power  to  stores  and  residences.  The  company  has  a 
capital  stock  of  $22,000  and  has  secured  a  2S-year  franchise  from  the  town. 

CHATTANOOGA,  TENN.- The  city  of  Chattanooga  will  build  a  $125,000 
electric  light  plant  if  the  proposed  bill  for  improvements  goes  through  the 
Legislature. 

SPRINGFIELD,  TENN.— The  Springfield  Electric  Light  and  Power  Com- 
pany has  combined  with  a  local  ice  plant  and  laundry,  and  will  install  new 
electrical  laundry  and  ice  machinery.  The  new  concern  will  be  known  as  the 
Springfield    Ice,    Light,    Laundry   and    Power   Company. 


THE  ELECTRIC  RAILWAY. 


FLORENCE,  COLO.— The  Florence  Electric  Street  Railway  Company  of 
Colorado  has  recorded  a  trust  deed  for  $2,700,000.  The  Eastern  Trust  Com- 
pany of  this  city  is  named  as  trustee.  The  purpose  of  the  company  is  to  build 
125  miles  of  electric  railway  to  connect  cities  and  towns  in  the  Arkansas 
Valley. 

JACKSONVILLE,  FLA.— The  Jacksonville  Traction  Company  has  been 
chartered  with  $400,000  capital.  The  incorporators  are  G.  W.  Shook  and  P.  A. 
Dignan,   of  Jacksonville,   and  others. 

CHARLESTON,  ILL.— The  city  council  was  prevented  from  passing  the 
ordinance  granting  a  franchise  to  the  Central  Illinois  Traction  Company  by 
an  injunction.  The  case  will  be  heard  before  the  judge  of  the  County 
Court  later. 

CAIRO,  ILL. — Efforts  have  been  under  way  for  some  time  to  consolidate 
the  two  street  car  lines  and  electric  light  companies  of  this  city.  It  is  now 
stated  that  the  Cairo  Electric  Railway  Company  and  the  Cairo  Electric  Light 
and  Power  Company  have  an  option  on  the  entire  property  of  the  Egypt 
Electric  Company  and  that  the  transfer  of  the  property  is  to  be  made  in  a 
few  days.  The  consideration  asked  for  the  property  is  nearly  $40,000.  The 
purchasers  will  conduct  the  two  systems  under  the  management  of  the 
present   officers. 

SHELBYVILLE,  IND.— The  Indianapolis,  Shelbyville  &  Southeastern 
Traction   Company  will  extend   its  road   to   Batesville. 

WABASH,  IND. — The  Fort  Wayne  &  Southwestern  Traction  Company  has 
made   financial  arrangements  for  the  extension  of  the  road  to   Marion. 

LOUISVILLE,  KY.— Articles  of  incorporation  of  the  Louisville  &  Inter- 
urban  Railway  Company  have  been  filed.  The  capital  stock  is  fixed  at  $500,000. 
The  stockholders  are  T.  J.  Minary,  J.  B.  Speed,  Attilla  Cox,  John  Stites, 
Harry  Bishop,  Clarence  Dallam  and  J.  M.  Gaulbert.  The  new  company  pro- 
poses to  operate  electric  lines  in  Jefferson,  Shelby,  Oldham,  Bullitt  and  Spen- 
cer counties,  and  several  different  lines  are  contemplated.  The  company  is 
authorized  to  borrow  $3,000,000.  All  of  those  named  are  prominently  con- 
nected with  the  Louisville  Railway  Company,  and  with  the  exception  of 
Clarence  Hallam  are  the  present   officers  and  directors   of  that  company. 

AUGUSTA,  ME.— Work  will  be  begun  in  the  Spring  on  an  electric  road 
from  Camden  to  Liberty,  19  miles.  The  capital  stock  will  not  exceed  $500,000, 
the  charter  has  been  applied  for  and  there  is  no  opposition.  The  men  to 
furnish  the  funds  are:  H.  M.  Bean,  E.  T.  Knowlton,  Willston  Grinnell, 
Reuel  Robinson,  Robert  L.  Bean,  W.  E.  Schwartz,  Lucius  Morse,  of  Camden; 
Charles  E.  Littlefield,  of  Rockland;  H.  L.  Shepherd,  of  Rockport;  Charles  W. 
Henry,   Philadelphia,  and  John  G.   Crowley,  of  Taunton. 

JACKSON,  MICH.— The  Jackson  &  Battle  Creek  fraction  Company,  has 
made  arrangements  for  two  classes  of  service  on  the  road.  One  class  will  be 
a  limited  service,  on  which  the  cars  will  be  speeded  up  to  a  mile  a  minute, 
and  no  stops  will  be  made  except  at  stations.  The  other  service  will  be  a 
"pick-up"  service,  by  combination  express  and  passenger  cars.  The  limited 
service,  it  is  said,  will  make  the  forty-five  miles  between  Jackson  and  Battle 
Creek  in  an  hour  and  twenty  minutes. 

ALBANY,  N.  Y.— The  West  86th  Street  Railway  Company  of  New  York 
City  has  been  incorporated  to  operate  an  electric  street  surface  railroad,  2,000 
feet  long,  on  West  86th  street,  from  Eighth  avenue  to  Amsterdam  avenue. 
The  capital  is  $10,003  and  the  directors  are  Charles  E.  Warren  and  D.  B. 
Ilasbrouck,  of  Brooklyn;  Oren  Root,  Jr.,  M.  G.  Starrett,  R.  W.  Meade,  R. 
Martin  and  Denis  O'Brien,  of  New  York  City;  De  Clifford  Moorehead,  of 
Jamaica  and  F.   D.   Edmunds,  of  Flushing. 

NORWALK,  OHIO. — The  Lake  Shore  Electric  Railway  Company  is  preparing 
to  establish  a  sub-station  at  Vermillion. 

TOLEDO,  OHIO. — It  is  stated  that  the  Lake  Shore  Electric  Railway  is 
securing  a  right  of  way  for  a  spur  line  from  Genoa  to  Elmore,  Port  Clinton 
and  Lakeside. 

CINCINNATI,  OHIO. — B.  II.  Kroger,  one  of  the  chief  promoters  of  the 
Cincinnati,  Milford  &  Goshen  Electric  Railway,  states  that  contracts  for  the 
construction  and  equipment  of  the  road  will  be  pl.iced   February  15. 

EAST  LIVERPOOL,  OHIO.— The  Youngstown  &  Southern  Railway  has  ac- 
cepted the  franchise  granted  in  East  Liverpool.  The  section  between  Lisbon  and 
East  Liverpool  is  to  be  built  first  and  contracts  are  to  be  closed  in  the  near 
future. 

CLEVELAND,  OHIO. — The  Everett-Moore  syndicate  admits  the  truth  of  the 
report  that  an  eastern  syndicate  has  made  overtures  looking  to  the  lease  of  the 
property  of  the  Toledo  Railways  &  Light  Company,  of  Toledo,  and  the  Detroit 
United  Railway,  of  Detroit. 

BOWLING  GREEN,  OHIO.— The  Port  Clinton  Peninsular  Electric  Railroad 
Company  has  been  incorporated  by  Charles  York,  of  Port  Clinton;  W.  M.  Tuller, 
Dr.  F.  W.  Rogers,  R.  N.  Beatty  and  Charles  M.  Draper,  of  Bowling  Green.  It 
is  proposed  to  build  a  line  from  Port  Clinton  to  Marblehead  and  Lakeside  by 
way  of  Oak  Harbor  and  Elmore. 
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GUTHRIK..  OKI.A.  Tlic  Mmint.iiti  I'aik  Klnluc  K.nl«ay  I  ompany.  ot 
Mountain  I'urk,  liu»  brrn  incorpnrulnl  with  a  cnpltal  of  (30,000,  by  K.  I). 
Simp.on.   f.  J.  Galriiu,   Mark    Ktilicrt*  and  J.  C.    Urown. 

WMKKLING,  W.  \'A.-  Dlrcctori  of  the  Wheeling  Traction  Company  have 
declared  a  1  |ier  cent,  dividend,  aniuiinting  to  )io,oui>.  It  i>  the  firtt  dividend 
paid  by  the  company. 


NEW    INDUSTRIAL   COMPANIES. 


TIIK  .McC  UK.VKV  1:1.1.1  TKIC  CtlMrANV.  of  .\rw  York.  Iiaa  been  incor- 
porated, i-.i;iilal  $25,000.  Dircctori:  A.  A.  MiCreary,  11.  W.  Brooki,  Jr.,  and 
H.  VV,  Brooks.  .New  York. 

THE  SUNDl!  F.I.KCTRIC  COMPANY,  New  York,  has  been  incorporated, 
capital  $100,000.  Oirectors:  \V.  E.  Qiiimby,  New  York;  Austin  Colgate,  Or- 
ange, N.  J. ;  \V.  J.  Tuig>ie,  Greenwich,  Conn. 

THE  CHARLES  I..  EIDI.ITZ  COMTANY,  of  New  York,  has  been  incor- 
porated to  install  electric  light,  heat,  and  power  plants,  capital  $50,000.  Direc- 
tors: C.  L.  Eidlilr,  F.  M.  Dyer  and  Roger  Lewis,  New  York. 

THE  CENTRAL  ELECTRIC  AND  MANUFACTURING  COMPANY, 
Youngstown,  Ohio,  Capital  $jo,ooo,  li.is  been  incorporated  by  VV.  L.  Goodhart, 
E.   F.   Foreman,  L.  C.  Gl.-iss,  E.  G.  .Xndcrson  and  C.   II.  Dcnison. 

THE  INTER-URBAN  CONSTRUCTION  COMPANY,  capital  $10,000,  has 
been  incorporated  at  Toledo,  Ohio,  by  IL  F.  Shunck,  A.  F.  Kl.-\user,  J.  H. 
Pheat  and  others.      It  wilt  construct  telephone   systems,   lighting  plants,  etc. 

THE  CAKLE  JOINT  COMPANY  OF  AMERICA,  of  New  York  City, 
has  been  incorporated  to  manufacture  cable  joints  .->nd  electric  appliances.  Cap- 
ital, $13,500.  The  directors  arc  J.  D.  Maguirc,  \V.  M.  Murphy,  of  New  York 
City,  and  G.  F.  Valentine,  of  Larchmont. 

THE  NATIONAL  CONSOLIDATED  COMPANY,  of  Middletown,  N.  Y., 
has  been  incorporated  to  manufacture  gas  and  electricity  for  villages  in  Orange 
and  Sullivan  Counties,  capital  $50,000.  Directors:  Charles  M.  Priggen  and 
G.   R.  Larwill,  Brooklyn;  Henry  Floy,  New  York. 

THE  D.  L.  B.\TES  &  BROTHERS  COMPANY  has  been  incorporated  at 
Dayton,  Ohio,  with  $20,000  capital  stock,  by  D.  L.  Bates,  R.  H.  Bates,  Harry 
Bates,  E.  J.  Monstephen  and  Alex.  Euchenhofer.  The  company  will  manufac- 
ture electric   fans,  motors  and  other  electrical  goods. 

THE  ACME  CONDUIT  COMPANY  has  been  incorporated  under  the  laws 
of  the  State  of  New  Jersey,  with  a  capital  stock  of  $300,000.  The  incorporators 
are  Willi.im  C.  Ball,  Rutherford,  N.  J.;  Thomas  D.  Holland,  New  York  City; 
John  Peck,  Jr.,  Brooklyn,  N.  Y. ;  William  L.  Eaton,  Brooklyn,  N.  Y.,  and  John 
J.  O'Leary,  New  York  City.  The  company  will  engage  in  the  manufacture  of 
conduits,  pipes,  etc. 


LEGAL. 


WESTERN  UNION  RAILROAD  LINES.— The  Western  Union  Telegraph 
Company  has  taken  an  appeal  in  the  case  recently  decided  by  Judge  Buffington 
in  favor  of  the  Pennsylvania  Railroad  Company.  The  court  refused  to  permit 
iVestern  Union  to  file  a  bond  to  condemn  certain  portions  of  the  right  of  way 
of  the  Pennsylvania  Company  and  also  declined  to  enjoin  wires  of  Western 
Union,  if  they  were  not  removed  by  June  2,  1903. 


OBITUARY. 


SIR  G.  C.  STOKES. — Electrical  engineers  and  physicists  in  this  country  re- 
gret to  note  that  Sir  George  Gabriel  Stokes,  Master  of  Pembroke  College,  Cam- 
bridge, and  formerly  President  of  the  Royal  Society  and  of  the  British  Asso- 
ciation, is  dead.  He  was  created  a  baronet  in  1889.  He  was  born  at  Skreen, 
County  Sligo,  Ireland,  in  1819.  He  was  a  younger  son  of  the  Rev.  Gabriel 
Stokes,  Rector  of  Skreen.  He  was  educated  at  Bristol  College,  and  then  at 
Pembroke  College,  Cambridge,  where  he  was  senior  wrangler  in  1841.  In  the 
same  year  he  was  elected  Fellow  of  Pembroke.  Ten  years  later  he  was  made 
a  Fellow  of  the  Royal  Society,  and  from  1885  to  1890  he  was  its  President.  He 
received  the  Prussian  Order  of  Merit  and  was  Member  of  Parliament  for  Cam- 
bridge University  from  1887  to  1892,  when  he  became  Master  of  Pembroke. 
He  was  an  honorary  D.  C.  L.  of  Oxford  and  an  honorary.  LL.D.  of  Edinburgh, 
Dublin,  Glasgow,  Aberdeen,  and  Cambridge,  as  well  as  Sc.  D.  of  the  last. 
He  had  published  several  valuable  books  upon  mathematics  and  physics^"The 
Philosophical  Transactions  of  the  Royal  Society."  "The  Cambridge  Philo- 
sophical  Transactions."  both  in  scientific   serials. 


PERSONAL. 


PROF.  J.  J.  THOMSON  has,  we  learn  with  regret,  declined  the  offer  of  the 
Chair  of   Physics  at   Columbia  University. 

MR  MARCONI  deferred  his  departure  to  Europe  to  attend  a  banquet  given 
in  his  honor  by  the  Montreal  board  of  trade,  and  sailed  on  the  Etruria  last 
Saturday. 

MR.  H.  F.  S.\NVILLE,  Girard  Trust  Building,  Philadelphia,  has  recently 
added  to  the  line  of  well-known  manufacturers  of  street  railway  materials  whom 
he  represents,  the  local  agency  for  the  Johnson  Wrecking  Frog. 

MR.  W.  H.  BRY.-\N,  M.  E.,  consulting  engineer,  lectured  on  February  3  be- 
fore the  Washington  University  Association,  of  St.  Louis,  on  "The  Mechan- 
ical Engineer:  His  Duties,  Responsibilities  and  Opportunities." 

MR.  H.  H.  LITTELL,  who  was  lately  elected  president  of  the  Central  Illinois 
Consolidated  Railway,  has  gone  to  Louisville,  Ky.,  and  is  pushing  work  in  his 
usual  vigorous  manner.     Additional  lines  are  to  be  built  at  once. 


.MK.  .M.l:.\  HOW,  grnrtitl  iimiiaurr  nl  ilir  Ilrlniil  Kdi.on  nyilrm,  was  a 
viiilur  at  Ihii  oflue  lull  »rrk.  lie  hni  hern  viiilinii  Ihr  Ka.l  in  regard  to  mat- 
lert  cunnecird   with  the  gtowlli  of  that  company  and  ita  new   plant. 

SIR  IIIUA.M  MAXIM  ia  at  versatile  and  mentally  active  as  ever,  and  writes 
to  the  iV^ii'  York  lUralJ  from  Nice  a  very  interesting  and  amusing  discussion 
of  aystrms  in  gamhling.  The  pith  of  his  argument  is  that  no  sysirm  is  sure, 
but  any  is  better  than  none, 

MR.  KERN  DODGE,  of  the  firm  nf  Dodge  &  Day,  moderniiing  enginrers,  of 
I'hiladrlphia,  rcail  a  paper  before  the  I'ranklin  Institute  on  Jan.  jj,  on  "Power 
Cranes  in  Machine  .Shnpa,"  This  paper  with  illustrations  Is  to  be  printed  in 
full  in  the  Journal  of  the  Franklin  Institute. 

MR.  MARCONf,  who  sailed  for  Europe  on  Saturday  laul  by  the  Cunardcr 
Etruria,  has  decided  to  make  iin  effort  with  the  liner's  wireless  outfit  to  send 
a  message  from  miilorcan  to  the  station  at  .Nantucket.  It  is  |irobablc  that  he 
may,  when  midway  between  the  Nantucket  and  Cornwall  stations,  act  as  the 
"central"  or  relay  for  messages  between  them. 

MR.  EDWARD  H.  SNIFFIN.— At  the  la»t  American  Street  Railway  Con- 
vention in  Detroit,  Mr.  E.  H.  Sniffin  presented  a  most  interesting  pajier  on  the 
commercial  aspects  of  the  steam  turbine.  This  has  now  been  reprinted  and 
issued  in  pamphlet  form,  and  is  a  worthy  addition  to  any  engineer's  library. 
It  is  a  special  publication  by  Wcstinghouse,  Church,  Kerr  &  Co.,  of  New  York. 

MR.  S.  TADA,  a  lieutenant  in  the  Japanese  Navy,  is  now  in  this  country 
supervising  some  Wcstinghouse  electrical  work  for  a  new  steel  plant  in  Japan. 
He  has  been  visiting  New  York  and  these  offices  during  the  past  week,  and  was 
accompanied  by  Messrs.  C.  Aoyama  and  I.  Hata,  who  are  also  here  for  the 
purpose  of  investigating  and  purchasing  telephone  apparatus  and  supplies  for 
the  Japanese  Government  telephone  system. 

PROF.  nUGALD  C.  JACKSON  and  his  brother,  W.  B.  Jackson,  M.  E., 
have  established  themselves  as  a  firm  of  consulting  electrical  and  mechanical 
engineers,  etc.,  with  headquarters  at  Madison,  Wis.  They  arc  both  highly 
known  and  widely  esteemed,  and  should  enjoy  a  large  practice.  Mr.  Jackson 
will  be  in  active  charge  of  the  office,  etc.,  and  Prof.  Jackson  will  continue  bis 
valuable  services  at  the  University  of  Wisconsin. 

MR.  GEORGE  II.  GIBSON  has  resigned  his  position  with  the  Wcstinghouse 
Companies'  Publishing  Department,  of  Pittsburg,  Pa.,  to  accept  a  position  with 
the  B.  F.  Sturtevant  Company,  of  Jamaica  Plain  Station,  Boston,  Mass.,  the 
well-known  manufacturers  of  blowers,  heating,  ventilating  and  forced-draft 
apparatus,  electrical  machinery  and  steam  engines.  Mr.  Gibson  was  formerly 
a  member  of  the  editorial  staff  of  Engineering  News,  and  is  a  graduate  of  the 
Engineering  School  of  the  University  of  Michigan. 

MR.  A.  N.  BRADY,  who  returned  last  week  after  an  absence  of  several  weeks 
in  Paris,  whither  he  had  gone  to  negotiate  for  an  interest  in  the  gas  company  of 
that  city,  gave  out  the  following  statement  regarding  the  results  of  his  efiforts: 
"Upon  an  invitation  from  some  financial  interests  of  Paris,  we  have  visited  their 
city  with  the  view  to  invest  capital  in  the  gas  plant.  After  looking  over  the 
situation,  we  have  made  them  a  proposition  to  join  them  in  the  enterprise, 
which  proposition  is  being  considered  at  the  present  time.  There  has  been  no 
definite  conclusion  reached  as  yet,  but  it  is  expected  that  the  matter  will 
be   decided   within  a   short  time." 

NEW  YORK  ELECTRICAL  SOCIETY.— At  the  meeting  of  the  Society  on 
January  29,  the  following  members  were  elected:  Harold  D.  Patterson,  Richard 
H.  Johnston,  Anderw  Moss,  Almon  B.  Fuller,  Wm.  Edw.  Hurley,  Wm.  Taylor, 
Robert  Chas.  Cole,  Joseph  Burkhart,  F.  L.  Scheffey,  Ralph  Ryder,  Chas.  F. 
Case,  Seth  C.  Adams,  W.  J.  Floyd,  A.  E.  Baker,  F.   E.  Osborne,  Prof.  Magnus 

C.  Ihlsing,  Charles  G.  Whyte,  Louis  Dornbusch,  Edwin  Hopkins  Seaman,  Wal- 
lace Cudliff,  Joel  B.  Ives,  F.  Schwanbausser,  Norman  A.  Paul,  Harry  French, 
Edward  Hartmann,  Frank  Cleary,  John  Benj.  Brown,  John  Ryan,  Edward  B. 
Stott,  William  Weidman,  L.  R.  Wetherwax,  Ernest  W.  Muller,  Carl  Steuve, 
Anson  S.'Rice,  Walter  M.  McBride,  John  Bittner,  E.  W.  Stevenson,  William 
J.  Ladley,  Edgar  B.  Benjamin,  Francisco  Laurent  Godinez,  W.  F.  Hurlbut, 
and  J.   F.   Bidstrup. 

MR.  E.  W.  WINTER  becomes  president  of  the  Brooklyn  Rapid  Transit  Com- 
pany, vice  Mr.  Greatsinger,  who  has  retired.  The  Brooklyn  system  is  using  up 
able  men  in  rapid  succession.  Reports  of  Mr.  Greatsinger's  coming  resignation 
have  been  current  for  several  months.  Mr.  Greatsinger,  it  is  reported,  will  prob- 
ably return  to  his  former  position  of  President  of  the  Duluth  and  Iron  Moun- 
tain Railroad,  which  he  left  in  March,  1901,  in  order  to  become  president  of  the 
Brooklyn  Rapid  Transit  system.  E.  W.  Winter  has  been  acting  as  adviser  to 
the  Executive  Committee  of  the  company  for  several  months.  It  is  not  expected 
that  he  will  make  any  change  in  the  operating  staff,  as  the  men  now  in  charge 
were  brought  on  from  St.  Paul  on  his  advice.  Mr.  Winter  was  formerly  a  resi- 
dent of  that  city,  where  he  was  interested  in  the  Twin  City  Rapid  Transit 
Company,  the  Northern  Pacific  Railway  Company,  and  other  railway  enterprises. 

MANVILLE-ROMAINE.- Miss  Henrietta  Estelle  Romaine,  daughter  of  Frank 
Hall  Romaine,  was  married  on  Jan.  28,  in  the  Church  of  the  Heavenly  Rest, 
New   York,  to   Hiram   Edward   Manville,  of   Milwaukee,   Wis.,  by   the  Rev.    Dr. 

D.  Parker  Morgan.  Mrs.  Clarence  Levey  was  the  matron  of  honor;  there 
were  no  bridesmaids.  Mr.  F.  W.  Rockwell  was  the  best  man,  and  Mr.  Frank 
Hall  Romaine,  Jr.,  a  brother  of  the  bride,  D.  C.  Pye,  R.  C.  Caldwell  and  W. 
Mayne  were  ushers.  A  reception  and  wedding  breakfast  at  Sherry's  followed 
the  ceremony.  Among  the  invited  guests  were:  Mr.  and  Mrs.  J.  G.  Cannon, 
Mr.  and  Mrs.  W.  H.  Porter,  Mr.  and  Mrs.  C.  V.  Manville,  of  Milwaukee,  par- 
ents of  the  bridegroom;  Mr.  and  Mrs.  H.  R.  Trainer,  Mr.  and  Mrs.  C.  R.  Man- 
ville, Mr.  and  Mrs.  Henry  B.  Hatch,  Mr.  and  Mrs.  W.  T.  Dickson,  Mr.  and 
Mrs.  Samuel  W.  Wollverton,  Dr.  and  Mrs.  Geo.  Manville,  Mr.  and  Mrs. 
T.  T.  Lyman,  Mr.  and  Mrs.  VV.  C.  Durland,  Mr.  and  Mrs.  T.  F.  Manville, 
Mr.  and  Mrs.  Joseph  Sachs,  Mr.  and  Mrs.  J.  VV.  Perry,  Mr.  and  Mrs.  J.  E. 
Meek,  Mr.  and  Mrs.  J.  W.  Gordy,  Mr.  and  Mrs.  J.  G.  Millar,  Mr.  and  Mrs. 
VV.  Angevine,  Mr.  and  Mrs.  G.  VV.  Wright,  of  Milwaukee ;  Mrs.  Henry  Gaw- 
try,  Mr.  and  Mrs.  R.  Stone,  Mr.  and  Mrs.  J.  B.  Brown,  Mr.  and  Mrs.  H.  U. 
Kibbe,  Mr.  and  Mrs.  L.  H.  Fish  and  Mr.  and  Mrs.  A.  Parker  Smith. 
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ttrabe  flotes. 


THE  AMERICAN  ENDOSCOPIC  COMPANY,  Providence,  R.  I.,  is  sending 
out  a  card  showing  the  latest  type  of  incandescent  night  lamp  outfit. 

THE  INTERNATIONAL  PAPER  COMPANY  has  just  placed  its  sixteenth 
order  with  the  Burt  Manufacturing  Company,  Akron,  O.,  for  an  oil  filter,  to  be 
made  out  of  copper. 

THE  MAIN  BELTING  COMPANY,  Philadelphia,  has  issued  a  very  attractive 
pocket  memorandum  book.  The  covers  are  celluloid  and  contain  respectively 
an  illustration  of  "Leviathan"  belting  in  operation  and  a  calendar  for  1903. 
The  book  contains  besides,  blank  memoranda  pages,  some  very  useful  informa- 
tion  concerning  the  installation   and   proper   care   of  belts. 

BATTERY  FAN  MOTOR.— Messrs  J.  Jones  &  Son,  64  Cortlandt  St.,  New 
York,  announce  that  their  1903  type  of  battery  fan  motor  is  ready  for  delivery. 
In  appearance  this  fan  differs  very  little  from  the  standard  type  of  fan  motors 
which  are  operated  from  supply  circuits.  The  fan  is  10  inches  in  diameter  and 
has  4   blades,  a   regulation   fan-guard   with   each   machine. 

THE  CLEVELAND  CONSTRUCTION  COMPANY,  Cleveland,  Ohio,  en- 
gineers for  the  Washington,  Baltimore  &  Annapolis  Railway,  has  placed  con- 
tracts with  the  Ohio  Brass  Company  for  insulating  material;  Mayer  & 
Englund  Company,  Philadelphia,  for  cross  arms,  pins,  hardware  and  bonds; 
American  Steel  &  Wire  Company  for  trolley  wire  and  the  Roebling  Sons' 
Company  for  stranded  wire.     Other  contracts  are  being  closed. 

A  LONG  TIME  CALENDAR.— Messrs.  Raber  and  Watson,  Old  Colony 
Building,  Chicago,  111.,  have  issued  a  neat  attractive  desk  calendar  which  by 
an  ingenious  device  is  made  to  cover  a  period  from  January,  1903,  to  December, 
1910.  The  firm  has  very  modestly  refrained  from  covering  the  calendar  with 
a  mass  of  advertisement,  incorporating  on  its  face  merely  its  name  and  ad- 
dress, with  a  memorandum  of  its  specialty  in  three  words — Cedar  Telephone 
Poles. 

THE  HOLTZER-CABOT  ELECTRIC  COMPANY,  Brookline,  Mass.,  has 
issued  an  attractive  1903  calendar.  Instead  of  containing  the  usual  moreor- 
less  decorative  picture,  a  fine  illustration  in  colors  of  the  Holtzer-Cabot  1903 
factory  appears  at  the  top.  The  work  is  well  executed  and  a  bit  of  harmonious 
coloring  is  the  result.  The  calendar  pad  itself  is  a  combination  of  brown  and 
yellow  and  the  entire  production  seems  to  have  been  planned  for  continuous 
utility   rather   than   impressive   gaudiness. 

BELTS.^It  is  boldly  asserted  that  the  users  of  power  machinery  run  no  risk 
whatever  in  trying  Graton  &  Knight's  "Royal  Worcester"  and  "Heart"  brands 
belts.  The  position  of  the  makers  is  logical.  To  make  assurance  doubly  sure, 
they  offer  these  belts  solely  on  their  ability  to  transmit  power  economically, 
and  in  order  to  push  their  claims  to  the  limit,  agree  to  send  a  belt  to  any  reli- 
able manufacturer  to  test  in  his  own  way,  and  if  it  is  not  found  to  be  the  most 
economical  belt  to  use,  it  may  be  returned  free  of  cost  and  full  credit  is  given. 

THE  STANDARD  POLE  &  TIE  COMPANY,  of  No.  135  Front  Street,  New 
York  City,  is  doing  a  large  pole  and  tie  business  and  covering  a  wide  field 
in  the  Middle  West.  This  company  has  enlarged  its  yards  in  the  South  and  with 
added  facilities  and  a  rapidly  increasing  staff  in  all  its  offices,  aims  solely  to 
please  its  customers.  The  standard  of  inspection  is  such  that  any  orders  sent 
to  the  New  York  cilice  of  the  company  will  be  satisfactorily  filled.  The  company 
has  removed  to  new  offices  in  the  Venezuela  Building,  133-137  Front  Street, 
New  York. 

500-V0LT  FAN. — The  Robbins  &  Myers  Company,  Springfield,  Ohio,  has 
brought  out  a  500-volt  ceiling  fan,  upon  the  design  of  which  the  greatest  care 
has  been  bestowed.  To  withstand  this  voltage  extra  heavy  insulation  has 
been  provided  on  the  windings,  with  such  satisfactory  results  that  the  company 
is  able  to  guarantee  a  degree  of  durability  and  efficiency  which  hitherto  have 
been  regarded  well  nigh  impossible.  This  fan  running  at  normal  speed  (200 
r.p.m.)  consumes  2  amperes.  The  company  will  be  glad  to  send  a  copy  of  its 
circular.  No.  25,  describing  this  fan. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadelphia,  has 
recently  adopted  a  policy  concerning  the  renewals  of  plates  in  exide  batteries 
which  will  attract  the  favorable  attention  of  users  of  electric  vehicles  in  that 
it  reduces  to  a  minimum  the  cost  of  these  new  parts.  Information  regarding 
this  may  be  secured  from  any  of  the  sales  offices  of  the  company  or  from  (he 
Exide  battery  depots  at  Philadelphia,  New  York,  Chicago,  St.  Louis,  Buffalo, 
Rochester  and  Detroit.  At  the  recent  Automobile  Show  at  Madison  Square  Gar- 
den, New  York,  it  was  noted  that  of  the  eight  manufacturers  of  electric  vehicles 
exhibiting,  si.x  used  the  Exide  batteries. 

THE  GREGORY  ELECTRIC  COMPANY,  of  Chicago,  reports  business  as 
exceptionally  brisk.  This  company  is  constantly  increasing  its  foreign  trade  and 
is  now  known  in  every  foreign  land  as  well  as  in  its  own  country  as  headquar- 
ters for  bargains  in  second  hand  electrical  apparatus.  Owing  to  its  advantages, 
geographical  location  and  fine  shipping  facilities  this  company  is  quoting  de- 
livered prices  to  customers  if  desired  and  is  securng  orders  against  the  strong- 
est competition  in  regions  where  freight  rates  might  ordinarily  be  considered 
prohibitive.  The  repair  shops  of  this  company  are  also  very  busy  at  present — 
upward  of  90  men  being  now  employed  in  this  department  alone. 

ELECTROTHERM.— Wc  have  received  from  the  H.  W.  Johns-Manvillc 
Company,  New  York,  advance  sheets  of  an  interesting  leaflet  now  being  brought 
out  by  the  company  on  the  subject  of  its  Electrotherm.  As  is  already  well 
known  the  Electrotherm  is  a  flexible  sheet  or  pad  into  which  are  woven  wires 
insulated  and  protected  by  asbestos.  When  the  pad  is  connected  to  an  incan- 
descent circuit,  the  current  produces  in  it  a  constant  and  uniform  degree  of 
heat.  These  pads  are  designed  for  the  local  application  of  heat  in  bodily  ail- 
ments, and  are  far  superior  to  the  hot-water  bottle  for  this  purpose.  The  ad- 
vantages and  uses  of  the  Electrotherm  and  other  particulars  are  given  in  the 
leaflet. 

STOREY  MOTOR  S:  ELECTRIC  COMPANY,  of  Newark,  N.  J.,  is  in 
receipt  of  the  following  significant  letter  from  Mr.  S.  W.  Putnam,  vice-pres- 
ident of  the  Putnam  Machine  Company,  of  Fitchburg,  Mass.:  "We  have  just 
completed    the   14"    latlic    upon    which    the    K-hp    motor,   recently   purchased    of 


you,  was  installed,  and  desire  to  state  that  wc  are  very  much  pleased  with  the 
apparatus  as  furnished.  Mr.  P.  M.  Brotherhood  has  some  interesting  samples 
of  work  done  on  this  lathe,  and  we  suggest  that  when  convenient  you  call  at 
the  New  York  office  of  Manning,  Maxwell  &  Moore  to  see  same,  as  we  think  they 
will  be  of  interest  to  you,  especially  the  sample  of  screw  cutting,  which  we  do 
not  hesitate  to  say  cannot  be  done  on  any  belt-driven  lathe  without  stopping 
lathe  and  pulling  belt  by  hand." 

THE  ELECTRICAL  POWER  STORAGE  COMPANY,  LTD.,  4  Great  Win- 
chester St.,  E.  C,  London,  England,  emphasizes  to  what  extent  the  distribution 
of  advertising  matter  may  go.  Its  contribution  to  1903  souvenirs  is  a  complete 
office  desk  pad.  Across  the  top,  temporarily  fastened  by  brass  clips  is  a  day 
calendar  for  the  month.  This  calendar  is  removable  so  that  the  proper  month 
is  always  before  the  user.  At  the  left  of  the  pad  is  a  diary  for  the  entire  year, 
containing  the  usual  spaces  for  daily  entries,  cash  account,  alphabetical  index- 
ing, etc.,  while  the  remainedr  is  desk  pad  proper.  This  pad  carries  with  it  life 
insurance  against  accident  in  the  United  Kingdom  to  the  amount  of  £500. 
The  desk  blotter  is  of  immense  practicability  and  the  company  is  to  be  congrat- 
ulated on  distributing  such  a  useful  advertisement. 

THE  STUART-HOWLAND  COMPANY,  Winthrop  Square,  and  261 
Devonshire  Street,  Boston,  has  for  several  weeks  been  making  altera- 
tions, erecting  oflSces,  shelving,  etc.,  in  its  enlarged  quarters,  and  its  store 
and  offices  are  now  a  model  of  neatness  and  convenience,  the  equal  of  which 
would  be  hard  to  find.  Everything  is  arranged  for  the  quickest  possible  handling 
of  goods  and  at  a  minimum  of  cost.  There  are  three  elevators,  which  are 
kept  active,  and  in  addition,  two  immense  slides  for  receiving  heavy  goods  in  the 
basement.  The  store  has  a  frontage  of  about  60  feet  on  Winthrop  Square  and 
about  200  feet  on  Devonshire  Street.  Judging  from  the  activity  of  the  shippers, 
and  the  quantities  of  goods  on  the  sidewalks  awaiting  draymen,  the  business  of 
this  enterprising  firm  promises  soon  to  outgrow  its  enlarged  facilities.  The 
company  is  New  England  agent  for  the  entire  line  of  "Peerless"  fans,  and  also 
handles   General    Electric    alternating   desk   and  Tuerk   alternating  ceiling   fans. 

AUTOMATIC  TELEPHONES  IN  IOWA.— The  Central  Telephone  Construc- 
tion Co.  is  buying  up  various  independent  telephone  exchanges  in  the  State  of 
Iowa  and  equipping  them  with  automatic  exchanges  made  by  the  Automatic  Elec- 
tric Co.,  of  Chicago,  under  the  Strowger  patents.  The  Central  Telephone  Con- 
struction Company  is  closely  allied  to  the  Illinois  Telegraph  &  Telephone  Com- 
pany, which  is  building  the  automatic  telephone  exchange  in  Chicago.  Rufus  C. 
Dawes  is  the  president  of  the  central  company.  Charles  H.  Geist,  vice-president 
and  general  manager,  and  A.  G.  Wheeler,  Jr.,  secretary  and  treasurer.  In- 
dependent exchanges  have  been  purchased  in  Iowa  at  Waterloo,  Cedar  Falls, 
Normal,  Waverly,  El  Dora,  Traer,  Parkersburg,  Reibcck,  Shell  Rock,  Ackley, 
Dysart,  Clarkville,  Allison,  La  Porte  City,  Briston,  Dumont,  Hudson,  Tripoli 
and  Grundy  Center. 

THE  GARDNER  ELECTRIC  DRILL  &  MACHINERY  COMPANY  is  now 
putting  out  a  number  of  sizes  of  its  electric  rock  drill,  which  has  been  in  use  in 
the  far  Western  mines  for  several  years.  Now  that  electricity  is  coming  to  be 
used  to  such  an  extent  in  mining,  the  elimination  of  compressed  air,  which  has 
commonly  been  used  for  rock  drills,  is  sometimes  desirable.  These  drills  are 
not  on  the  solenoid  principle,  but  make  use  of  motion  transmitted  from  an 
electric  motor  through  a  flexible  shaft  to  the  drill  mechanism.  The  motor  is 
placed  in  some  convenient  position  near  the  drill.  The  stroke  is  not  quite  as 
long  nor  the  plow  quite  as  heavy  as  in  the  air  drill,  but  the  strokes  are  more 
rapid,  being  from  550  to  600  per  minute.  Where  current  for  operating  the 
drill  is  at  hand  in  a  mine,  the  initial  cost  is  much  less  for  the  electrical  than 
for  the  compressed  air  equipment,  where  only  a  few  drills  are  to  be  used. 

JANDUS  FANS. — How  to  keep  cool  is  a  question  that  enters  the  minds  of 
a  good  many  millions  of  people  during  hot  weather,  and,  although  this  problem 
is  not  yet  forcing  itself  upon  the  attention  of  the  public  it  soon  will  be  doing 
so.  In  anticipation  of  the  great  demand  for  fan  motors  the  coming  season 
the  manufacturers  of  these  comfort-giving  machines  are  busily  engaged  on  their 
1903  product.  The  Jandus  Electric  Company,  Cleveland,  Ohio,  will  bring  out 
one  or  two  designs  this  year,  which  will  embody  several  improvements.  The 
company  is  at  work  on  a  complete  line  of  alternating  and  direct-current  fans, 
of  i2-in.,  15-in.,  and  i6-in.  sizes.  They  will  be  better  than  last  year's  designs, 
notwithstanding  the  high  degree  of  perfection  attained  in  the  latter  product. 
One  of  the  novelties  this  year  w'ill  be  a  ceiling  fan,  consisting  of  two  revolving 
fans,  adjustably  mounted  so  as  to  throw  the  air  at  any  desired  angle.  Any 
size  fan,  alternating  or  direct  current,  can  be  interchangeably  mounted  on  the 
fixture.  A  feature  of  the  Jandus  fan  is  that  it  is  a  desk,  bracket  and  trunnion 
fan  all-in-one. 

PASS  &  SEYMOUR  CATALOGUE.— The  Catalogue  No.  14  of  Pass  & 
Seymour,  Inc.,  Solvay,  N.  Y.,  is  a  fine  specimen  of  what  can  be  done  with  good 
cuts,  good  paper  and  intelligent  press  work.  It  contains  78  pages  and  contains 
about  as  handsome  illustrations  as  it  is  possible  to  find  in  any  similar  publica- 
tion. A  full  line  of  things  in  porcelain  is  shown,  covering  about  60  pages.  As 
is  mentioned  in  the  introduction  to  the  catalogue,  there  is  purposely  omitted 
a  long  description  of  each  of  the  pieces.  In  fact,  of  the  60  pages  which  are 
given  over  to  illustrations  of  various  Pass  &  Seymour  specialties,  there  are 
contained  on  only  nine  pages  any  descriptive  matter  concerning  the  pieces 
shown.  It  is  left  to  the  reader  to  understand  to  what  uses  the  various  specialties 
are  to  be  put;  and  the  reputation  of  the  company  has  made  it  unnecessary,  the 
author  feels,  to  enter  into  any  extended  argument  to  the  effect  that  the  Pass  & 
Seymour  products  are  good  of  themselves.  Hence,  the  catalogue  is  a  concise, 
comprehensive  list  of  what  Pass  &  Seymour  make,  showing  the  various  sizes  of 
the  pieces  and  indicating  the  various  adaptations  of  each.  In  addition  to  the 
illustration  and  description  of  the  sizes  and  adaptations  already  referred  to, 
there  is  contained  in  the  catalogue  a  trade  number  of  each  particular  piece, 
together  with  a  code  word.  On  one  or  two  pages  in  the  catalogue  is  given  an 
explanation  of  the  manner  in  which  the  code  operates.  At  the  back  of  the 
catalogue  is  a  table  entitled  "Useful  Information,"  which  has  to  do  with  the 
description  of  some  of  the  electrical  units.  Then  follows  a  very  comprehensive 
code.  The  general  plan  of  the  code  is  that  any  word  beginning  with  a  certain 
letter  stands  for  a  complete  sentence  and  may,  therefore,  be  easily  located  and 
its  meaning  ascertained,  while  some  other  word  beginning  with  an  entirely 
different  letter  refers  to  the  name  of  a  company.     Then  there  are  combinations 
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of  thrrr  Icllcrt  racli  in  >  numrrlcal  coilc  which  cnablei  a  cuiiibinallnii  fiom  i  up 
to  lo.niii)  uiul  I'ovrra  ilullari  ami  crnli  a>  well  n*  niinirralt.  I'olluwing  thil 
table  ill  llir  ciilalogur  i*  what  ii  known  at  a  numerical  code,  whrrrby  if  anyone 
kn»wa  the  trade  nnnibcr  of  any  of  the  I'oaa  &  Seymour  plecei,  it  may  raally  be 
found  by  rrfrrrnce  lu  thia  Index,  where  the  nund>cra  are  arranged  In  numerical 
order   wlili   the  code   word  act  agalnit  It,   followed  In  turn  by  the  page  number 


of  the  catalogue  in  which  Ihii  piece  la  •linwn.  I'ollowing  that  again  l>  the  alpha- 
betical code  index  in  which  all  uf  the  code  wurda  arc  arranged  in  al|ih.ibrtical 
order  and  the  page  on  which  the  varioua  piecea  arc  ahuwn  aa  indicated,  after  which 
cornea  the  general  Index  abowlng  all  of  the  pircca  arranged  in  alphabetical  order 
according  to  their  namca.  It  it  a  very  complete  publication  thai  I'am  &  Sey- 
mour have  litucd. 


U.Niri-l)  MAIKS  r.MK.MS  ISSHKl)  JANUARY  37,   1903. 
(Conducted  by   \Vm.   A.   Roacnbuum,   ralcnt  Attorney,    140  Naitau  St.,   N.   Y.] 

718.660.     THICKMAI.   KLIiCTKIC  CUTOUT;  T.   K.   Scantlin,   Lafayette,  Ind. 

App.   filed   September  5,    1901.     (See  page  343.) 
718,797.      SAl'lCTY  I'USK.      J.    Sachs,    Hartford,    Conn.      App.   filed    September 

30,   1901.      (Sec   page  J43.) 
719.003.     SURKACK  CONTACT  STRUCTURE;   E.   M.   Hewlett,  .Schenectady, 

N.  Y.     App.   filed  Oct.  30.  1897.     A  contact   button  is  threaded   to  the  end 

of  a   bolt   placed   in   an   axial  cavity   in   ■  wooden  block,   the  cavity   being 

filled   with    insulating    material    surrounding    the   bolt. 

719.005.  TUNING  DEVICE  FOR  \S  IRKLICSS  TELEGRAPHY;  W.  S. 
Hogg,  United  Sl.iles  Navy.  .Xpp.  filed  M.irch  4,  1902.  (See  Current 
News  and  Notes.) 

719.006.  TROLLEY;  A.  J.  Johnson.  Cleveland,  Ohio.  App.  filed  April  14, 
1902.  The  force  of  the  spring  acting  upon  the  pole  is  automatically  altered 
to  correspond  with   the   angul.ir   position   of  the   pole. 

719,016.  ELECTRIC  RAILWAY;  M.  T.  A.  Kubicrschky,  Berlin,  Germany. 
App.  filed  March  22,  1900.  The  electromagnetic  switches  in  the  branch 
circuits  to  the  working  conductor  control  two  circuits,  one  leading  through 
the  car  motor  and  the  other  through  the  coil  of  an  advance  switch,  to 
the   return. 

719,018.  AUTOM.\TIC  ELECTRIC  CIRCUIT  CONTROLLER;  H.  W.  Leon- 
ard, New  York,  N.  Y.  App.  filed  May  7,  1901.  A  hammer-arm  normally 
restrained,  is  released  when  the  electromotive  force  passes  a  certain   limit. 

719.030.  RAILW.'VY  ELECTRIC  MOTOR  COOLING  SYSTEM;  C.  O.  Mail- 
loux,  and  W.  C.  Gotshall,  New  York,  N.  Y'.  App.  filed  Oct.  6,  1902. 
A  controller  acts  periodically  upon  a  valve  which  admits  compressed  air 
from  any  suitable  source  into  a  piping  system  which  conveys  the  air  to 
the  motors  for  cooling  purposes. 


719.003. — Surface    Contact    Structure. 

719,024-  ALTERN.\TE  CURRENT  TRACTION  SYSTEM;  \V.  M.  Mordey, 
London,  Eng.     .-Vpp.  filed  Nov.   14,  1902.     (See  Current  News  and  Notes.) 

719.025.  ELECTRIC  FUSE  OR  CUT  OUT;  H.  L.  .Morse,  Boston,  Mass. 
App.  filed  Feb.  24,  1902.  An  indicator  consisting  of  a  piece  of  fabric 
stretched  across  an  opening  in  a  fuse  case,  is  thrust  outward  by  the  pres- 
sure created  by  the  disruption  of  the  fuse. 

719.026.  ELECTRIC  FUSE  OR  CUTOUT;  H.  L.  Morse,  Boston,  Mass.  App. 
filed  July  25,    1902.     A  modification   of  the  preceding  patent. 

719,055.  SWITCH  CONTROLLING  APPARATUS;  C.  W.  Squires  and  J.  B. 
Squires,  Springfield,  Mass.  .'\pp.  filed  July  2,  1902.  Various  improvements 
in  electro-magnetic  apparatus  for  throwing  a  railway  switch.  The  magnet 
is  operated  on  a  circuit  independent  of  the  motor  and  the  arrangement 
is  such  that  the  switch  tongue  is  held  immovable  during  the  passage  of  a 
car. 

719.092.  ELECriRIC  SELF  PLAYING  PIANO;  G.  H.  Davis,  New  York, 
N.  Y.  App.  filed  March  22,  1899.  The  invention  relates  more  partic- 
ularly to  the  connections  between  the  electric  motor  and  the  drum  con- 
trolling the  movements  of  the  music  sheet  and  has  special  reference  to  the 
rewinding  mechanism. 

719.093.  ELECTRICAL  SELF  PLAYING  MUSICAL  INSTRUMENT;  G.  H. 
Davis,  Brooklyn,  N.  Y.  App.  filed  Nov.  26,  1900.  A  modification  of  the 
preceding   patent. 

719,095.  LINE-TAPPING  DEVICE  FOR  TELEGRAPH  OR  TELEPHONE 
CIRCUITS;  C.  Dietz,  Munich,  Germany.  App.  filed  August  2,  1902.  (See 
page  243.) 


719.1  >3.  TROI.I.KV  WIRE  SUPPORT;  E.  Hill,  South  Norwalk,  Conn.  App. 
filed  May  7,  190...  I'he  trolley  wire  clip  it  extended  in  length  and  graiped 
by  a  number  of  hangcrt. 

719.U4.  ELEVATOR;  N.  Hiit,  New  York,  N.  Y.  App.  filed  May  aa,  1903. 
An  electro-dynamic  brake  for  the  hoiiting  apparatus  an<l  meant  for  tucceK- 
sivcly   controlling  the   movement  of  the   motor  and   applying   the   brake. 

719.132.  AUTOMATIC  ELECTRIC  SWITCH;  W.  I.atar,  Si.  Louis,  .Mo. 
App.  filed  Feb.  11,  1903.  An  elevator  switch  is  operated  from  any  floor 
by  means  of  a  rope  accessible  on  the  various  floors;  indicators  on  the 
floors  show   the   result  of  the  operation. 

719,149.  ELECTRIC  ARC  LAMP;  A.  F.  Shore,  New  York,  N.  Y.  App.  filed 
Jan.  29,  1900.  Ring-shaped  carbons  are  controlled  through  suitable  worm- 
gearing  by  a  solenoid. 

719,167.  MAGNETO  ELECTRIC  MACHINE;  J.  M.  Wilson,  Battle  Creek. 
Mich.  App.  filed  April  14,  1902.  A  spring  acting  upon  the  armature  shaft 
is  put  under  tension  and  suddenly  released  to  create  an  impulse  of  high 
potential. 
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719,020. — Railway   Electric   Motor    Cooling    System. 

719,180.  ELECTRIC  CAR  SIGN;  L  B.  Browcr,  Philadelphia,  Pa.  App.  filed 
April  4,  1902.  A  sign  box  containing  lights  is  mounted  upon  a  peculiarly 
constructed   pivot   through  which  the   circuit   leads. 

719,219.  TELEPHO.N'E  SYSTEM;  W.  Hohnc,  Schoneberg,  Germany.  App. 
filed  April  17,   1902.      (See  page  243.) 

719,265.  ELECTRIC  SOCKET;  A.  P.  Seymour,  Syracuse,  N.  Y.  App.  filed 
Feb.   10.   1902.     Details. 

719,315.  STORAGE  BATTERY;  C.  H.  Everett,  Atlanta,  Ga.  App.  filed  July 
8,  1901.  Arms  extend  laterally  from  a  vertical  support  and  sustain  sheet 
metal  strips  which  are  threaded  over  them,  to  form  the  metallic  portion 
of  an  electrode. 

719,355.  ELECTRIC  TELEGRAPHY;  A.  Muirhead,  Shortlands,  England. 
App.  filed  Aug.  II,  1902.  The  combination  in  a  telegraphic  relay,  of  a 
receiving  coil  energized  by  message  impulses,  an  index  actuated  by  the  coil, 
means  applied  directly  to  the  index,  independently  of  the  coil,  to  give 
directive  force  thereto  and  further  means  serving  to  turn  a  part  of  said 
first-named  means  to  give  directive  force  to  the  index  and  thereby  cor- 
rect the  "zero"  thereof. 

ELECTRIC  DANGER  AND  SAFETY  SIGNAL  FOR  RAILWAYS; 
H.  F.  Spurr,  Jr.,  Boston,  Mass.  App.  filed  April  24,  1902.  Details  of  a 
block  system  in  which  the  signals  are  displaj-ed  in  the  cab  of  the  loco- 
motive. 


719.: 


719,405. — .'\ppliance    for   Electrically    Operating   Vessels   and  Torpedoes    from   a 
Distance. 

719,397.  DRY  ORE  SEPAR.\TOR;  R.  E.  Waugh  and  E.  Waugh,  Denver, 
Colo.  App.  filed  Sept.  21,  1901.  The  crushed  ore  is  delivered  upon  a 
porous  belt  and  is  separated  by  the  combined  action  of  gravity,  electro- 
magnetism  and  compressed  air,  the  air  being  forced  through  the  pores  of 
the  belt. 

719,405.  APPLIANCE  FOR  ELECTRICALLY  OPERATING  VESSELS 
AND  TORPEDOES  FROM  A  DISTANCE;  L.  Wilson,  Brooklyn.  N.  Y. 
App.  filed  April  21,  1902.  The  torpedo  is  fitted  with  a  number  of  motors 
for  performing  the  various  functions  of  propelling,  steering,  etc.,  and  each 
motor  is  controlled  by  an  independent  wireless  receiving  apparatus  of 
which  the  corresponding  transmitting  apparatus  is   located  on   shore. 
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The  Institute  Dinner. 

The  annual  dinner  of  the  American  Institute  of  Electrical  Engi- 
neers grows  in  interest  and  importance,  and  the  money  spent  upon 
it  seems  to  be  an  excellent  investment,  regarded  as  a  means  of 
focussing  attention  on  the  work  and  aims  of  that  progressive  body. 
Another  point  shrewdly  considered  by  the  officers  is  that  of  giving 
to  each  dinner  some  special  feature,  so  that  while  Marconi  and 
the  ether  were  the  fitting  theme  in  1902,  this  year  the  library  asso- 
ciated with  the  names  of  Wheeler,  Carnegie  and  other  donors  is  the 
topic.  The  banquet  at  Sherry's  on  Monday  night,  attended  by 
nearly  three  hundred  inclusive  of  leaders  in  the  industry  and  science, 
must  be  regarded  as  in  every  respect  a  great  success.  Had  no  other 
element  of  interest  characterized  it,  the  remarkable  speech  of  Mr. 
Carnegie  would  have  made  it  memorable.  It  was  indeed  a  delightful 
"human  document,"  and  every  one  was  thrilled  as  he  recounted  his 
own  early  struggles  in  the  telegraph  field  and  started  on  that  won- 
derful career  of  wealth  creation  and  accumulation  that  is  crowned 
by  his  magnificent  grants  in  aid  of  literature  and  knowledge. 


Fatal  Non-Grounded  Low-Tension  Circuit. 

The  importance  to  electric  light  and  power  companies  of  making 
use  of  the  recommendations  of  the  national  code,  which  permit  the 
grounding  of  low-tension  circuits,  was  recently  sadly  illustrated  in 
a  small  central  station  plant  in  the  middle  West.  In  this  case  it  was- 
the  chief  engineer  of  the  plant  who  suffered  the  conseqnences,  but 
this  fact  serves  only  the  more  to  show  the  importance  of  safeguard- 
mg  the  low-tension  circuits  by  grounding  them.  Evidently  there 
was  a  defective  transformer,  or  a  cross  somewhere  in  the  station 
between  the  high-tension  and  incandescent  lighting  circuit  wires. 
One  of  the  employees  of  the  station  received  a  severe  shock  from  a 
drop  light.  The  chief  engineer  went  to  disconnect  the  extension  cord, 
by  unscrewing  the  plug,  and  was  accidentally  killed  Shocks  had 
been  received  from  this  circuit  previously.  It  is  astonishing  that 
men  of  intelligence  should  take  such  risks  as  did  this  engineer, 
immediately  after  direct  evidence  that  the  circuit  was  crossed  with 
some  high-tension  line.  Had  the  incandescent  lighting  circuit  been 
grounded,  this  man  would  have  been  protected  even  against  his  own 
carelessness.  Customers  of  an  electric  lighting  company  are  entitled 
to  this  protection. 


ELECTRICAL  VERSUS    COAL   CAR   TRANSMISSION. 

Ever  since  transmission  at  high  voltage  began  to  be  talked  of 
there  has  been  much  theoretical  discussion  on  the  advisability  of 
locating  large  generating  plants  at  the  coal  mines  to  transmit  the 
power  to  points  of  consumption,  instead  of  locating  power  stations 
near  the  various  places  where  power  would  be  used.  The  proposi- 
tion is  naturally  an  attractive  one  to  the  engineer,  who  is  always 
on  the  lookout  for  methods  which,  by  skillful  engineering,  may  do 
away  with  freight  and  labor  charges.  /\s  a  matter  of  fact,  however, 
the  coal  car  as  against  the  high-voltage  transmission  line,  seems  to 
have  won  out  in  most  cases.  Of  course,  there  are  places  in  the 
mountainous  districts  where  the  cost  of  transporting  fuel  is  enor- 
mous and  where  consequently  there  is  little  question  as  to  the 
advisability  of  transmitting  power  rather  than  hauling  coal.  In  a 
fairly  level,  open  country,  on  the  other  hand,  it  seems  to  be  a  diffi- 
cult matter  for  the  transmission  line  to  compete  with  the  coal  car. 
In  Colorado  the  comparison  between  these  two  methods  has  perhaps 
been  more  actively  considered  than  in  any  other  locality  in  recent 
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years,  lii  tlic  monntniiis  of  Wcsirrn  C»lorndo  tlirrc  arc  cases  wlu-n- 
there  is  no  question  as  to  the  economy  of  tran.sniitiing  at  liigli  volt- 
age rather  than  hauling  fuel  to  the  station  at  sonic  inaccessible  mine. 
In  the  Cripple  Creek  district,  conditions  are  such  as  almost  to 
balance  the  two  methods.  In  this  latter  district  can  be  found  power 
transmitted  26  miles  at  high  voltage  from  a  plant  located  near  the 
coal  mines,  and  also  power  supplied  from  a  plant  in  the  district. 
In  this  case  the  country  is  mountainous.  Itut  there  is  little  dilTcr 
ence  between  the  cost  of  power  when  transmitted  and  the  cost 
when  generated  in  the  district,  is  shown  by  the  fact  that  engineers 
of  national  reputation  have  been  responsible  for  the  building  of 
both  types  of  plants.  Farther  east  in  Colorado,  at  Denver  and 
Colorado  Springs,  where  the  coimtry  is  comparatively  level,  nearly 
every  large  generating  plant  that  has  been  built  during  the  past  few 
years,  has  been  executed  only  after  a  careful  consideration  of  the 
ultimate  cost  of  power  from  a  plant  located  at  the  coal  mines  as 
compared  with  a  plant  located  in  the  city.  Coal  is  found  near  both 
Colorado  Springs  and  Denver.  So  far,  however,  only  one  plant 
has  been  built  at  any  considerable  distance  from  a  city  for  the 
purpose  of  getting  its  coal  at  the  mines.  The  cost  of  hauling  coal 
in  a  level  country  by  modem  railroad  methods  seems  to  be  so  low 
that  ordinarily  the  cost  of  a  transmission  line  with  the  fixed  charges 
thereon  will  wipe  out  any  advantage  to  be  gained  from  using  the 
coal  directly  at  the  mines,  and  transmitting  the  power. 


biirne   IS  a  ililfricnt   lliniK   from  tlie  intmpy  as  deliiRd   ni   the   lext- 
liooks,  and  dilfiriiil   niiines  should  attach  to  these  two  things. 


Hut  till-  cost  of  coal  transportation  is  not  the  only  thing  to  be 
considered  in  this  connection.  One  engineer,  who  has  had  occa- 
sion to  figure  on  numerous  plants  of  this  kind,  and  who  has  con- 
sidered fully  the  practical  as  well  as  the  theoretical  elements  enter- 
ing into  the  problem,  points  out  that  skilled  labor  of  the  kind 
necessary  to  operate  a  large  generating  plant,  can  be  obtained  at' 
the  mines  only  at  a  much  higher  rate  than  if  the  plant  were  located 
in  more  congenial  surroundings.  Mining  communities  arc  likely 
to  be  lonely  places  for  a  man  who  is  skilled  in  power  house  oper- 
ation; and  if  the  right  kind  of  men  are  to  be  kept  there,  they  must 
be  paid  for  staying.  This  is  a  fact  well  known  to  mining  men, 
but  not  so  well  known  to  electrical  engineers  who  figure  on  problems 
of  this  kind.  Furthermore,  it  is  frequently  figured  that  if  the  station 
is  located  at  the  mine,  it  is  for  the  purpose  of  utilizing  the  slack  and 
coal  dust  that  would  not  be  shipped  because  of  its  low  grade.  If 
this  kind  of  fuel  is  used,  it  requires  a  large  boiler  capacity  per 
kilowatt,  because  in  practical  operation  there  is  always  the  possi- 
bility that  a  poor  streak  of  fuel  will  get  into  the  furnace  about 
the  time  the  heaviest  load  comes  on.  To  provide  for  such  emer- 
gencies, the  boiler  capacity  provided  must  be  larger  than  would 
otherwise  be  necessary.  As  between  a  large  investment  and  a  small 
one,  it  is  always  the  case  that  a  decided  saving  must  be  shown 
over  and  above  fixed  charges  to  justify  the  larger  investment.  In  a 
level  country  the  high-voltage  transmission  line,  as  a  competitor  of 
a  railroad,  does  not  seem  to  be  yet  able  to  show  this  saving. 


iHi:  Amhere-Hour  Capacity  of  the  Lead  STORAtiu    Hattuhy 

The  electric  automobile  has  done  nnich  to  reduce  the  weight  of 
storage  batteries.  Every  extra  pound  in  an  automobile  battery  is 
one  pound  more  of  dead  weight  to  lie  propelled  up  hills.  The 
ligiires  given  in  Mr.  A.  L.  Marsh's  article  on  page  271  show  the 
present  limitations  of  the  lead  storage  cell  in  regard  to  weight  and 
output.  In  the  pasted  form  of  cell  described,  the  energy  output  is 
stated  to  have  been  16.1  watt-hours  per  pound  of  complete  cell 
(or  35-5  watt-hours  per  kilogramme),  in  a  .i4-hour  discharge;  re- 
ducing to  11.4  watt-hours  per  pound  (25.2  watt-hours  per  kilo) 
in  a  4-hour  discharge.  The  weight  of  lead  peroxide  was  17.8  per 
cent,  of  the  cell  weight,  so  that  the  above  outputs  should  be  in- 
creased in  the  approximate  ratio  of  6  to  i  in  order  to  obtain  the 
output  per  unit  mass  of  active  material.  Very  little  room  appears 
to  exist  for  the  further  lightening  of  such  a  cell.  The  weight  of  the 
active  material  formed  55  per  cent,  of  the  weight  of  positive  plates. 
In  other  words,  the  positives  were  less  than  half  grid  and  more  than 
half  peroxide.  The  negative  plates  are  stated  to  have  presented 
substantially  similar  conditions.  Consequently,  taking  all  the  plates 
together,  the  active  material  formed  about  half  the  mass,  and 
the  pero.\ide  or  positive  active  material  about  one  quarter  of  the 
mass.  Only  about  half  of  the  active  material  applied  appears  to 
have  come  into  useful  action,  representing,  therefore,  a  useless  plate 
weight  of  about  75  per  cent. 


Entropy. 

An  animated  discussion  appears  in  recent  electrical  journals 
between  Mr.  James  Swinburne  and  certain  of  his  opponents,  upon 
the  definition  of  entropy.  Very  few  people  know  what  entropy 
is,  and  a  consultation  of  dictionaries  is  apt  to  inflame  the  curiosity 
at  the  expense  of  the  satisfaction.  Mr.  Swinburne  gives  a  defini- 
tion in  52  words  without  symbols,  and  an  alternative  definition  in  26 
words  employing  an  integral  to  help  him.  It  must  be  confessed  that 
neither  of  the  two  definitions  is  very  simple,  although  both  are 
definite  enough.  Mr.  Swinburne  says  that  the  ordinary  definition 
of  entropy  as  appearing  in  the  text-books  is  wrong,  and  contrary 
to  the  meaning  of  Clausius,  the  inventor  and  first  employer  of  the 
term.     It  is  clear,  how-ever,  that  the  entropy  defined  by  Mr.   Swin- 


The  24-hour  discharge  has  interest  by  way  of  determining  the 
available  limits  of  output;  but  with  automobile  cells  it  is  of  little 
practical  concern.  The  4-hour  discharge,  or  the  3-hour  discharge, 
is  the  important  question.  Taking  the  4-hour  discharge  of  11.4  watt- 
hours  per  pound,  as  virtually  stated  in  the  article,  the  cell  would 
be  capable  of  lifting  its  own  weight  through  a  height  of  about  s% 
miles,  in  expending  this  energy  without  waste.  When  we  remember, 
however,  that  a  piece  of  good  coal  contains  enough  potential  energy 
to  lift  its  weight  2,000  miles  against  sea-level  gravitation,  it  is  clear 
that  a  lump  of  coal  is  350  times  richer  in  energy  than  a  lump  of 
storage  battery.  Unfortunately,  we  can  only  get  about  5  per  cent. 
of  the  energy  of  coal  usefully  out  of  it  in  an  automobile,  whereas 
we  can  get  80  per  cent,  usefully  out  of  a  storage  cell,  at  the  motor 
axles ;  so  that  the  disparity  is  reduced  from  350  to  about  20.  Everk 
at  20  to  I,  the  energy  storage  capacity  of  coal  or  petroleum  is  clearly 
much  greater  than  that  of  electric  storage  cells. 


The  True  Efficiency  of  a  Central  Station. 

It  was  said  by  Edison,  many  years  ago,  that  the  business  of  a 
central  station  company  is  to  sell  light.  Though  this  pregnant  state- 
ment has  been  reiterated  many  times  since,  it  is  nevertheless  oppor- 
tune to  again  call  attention  to  the  fact  that  a  central  station  man  is  too 
often  prone  to  consider  that  he  is  selling  current  or  electrical  energy 
rather  than  light.  The  remarks  made  by  Mr.  V.  R.  Lansingh,  of 
Chicago,  before  the  Western  Society  of  Engineers,  mentioned  else- 
where in  this  issue,  to  the  effect  that  central  station  men  are  too 
apt  to  spend  a  great  amount  of  money  in  securing  high  electrical 
efficiency,  while  neglecting  entirely  illuminating  efficiency,  found 
hearty  endorsement  on  the  part  of  several  progressive  and  prac- 
tical central  station  men  who  were  present  at  that  meeting.  That 
the  central  station  man  may  have  sometimes  been  inclined  to  sell 
electrical  energ>-  rather  than  light,  and  to  concern  himself  little 
with  what  became  of  the  current  after  it  passed  the  consumer's 
meter,  is,  of  course,  due  to  the  modern  system  of  selling  electrical 
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energy    by    meter    rather    than    selling    candle-power    hours.      If    it 
were  possible  to  sell  candle-power  hours,  that  would,  of  course,  1)C 
the  ideal  basis  of  charge  for  electric  light.    This  not  being  feasible, 
we  are  obliged  to  go  back  another   step  in  the  transfo-mation   of 
energy,  and  measure  the  electrical  energy  used  in  makiri  ^^^'  light- 
Central  station  men  have  given  a  great  deal  of  attentir'  to  "la  j'*' 
possible  by  good  voltage  regulation  the  use  of  high-efciency  lanips, 
and  much  of  the  best  engineering  thought  has  bee-  given  to  this 
matter.     It  is  neither  logical  nor  business-like  th?^  he  should  sa.', 
arbitrarily   to   his   customers   what   shall   be   done  with   the   energy 
after  it   reaches  the  lamp   filament  or   the  arc,  JUt  nevertheless   a 
central  station  man  can,  if  he  will,  conduct  a  caiipaign  of  education 
in  the  proper  use  of  electric   light  among  hi'  customers  so  as  to 
secure  the  best  possible  illiiinination   with  a  iiven  amount  of  elec- 
trical energy. 

The  narrow-minded  theory  that  the  nore  current  a  castouer 
uses  the  better,  without  regard  to  how  h.'  uses  it,  has  long  ag'  been 
discarded  by  progressive  and  business  like  central  station  'nen,  as 
well  as  by  gas  men.  It  is  entirely  to  the  interest  of  ce't-al  station 
companies  that  lamps  and  method.?  of  illumination  '^■'*"  "^  '^""" 
sumers  be  of  the  highest  possible  efficiency,  so  a'  *o  reduce  the 
cost  of  light  to  the  consumer  as  far  as  possible.  While  this  may 
mean  that  one  consumer  will  get  along  with  s''^"^''  °"'^  "''^"  "^ 
would  otherwise  have  to  pay,  it  also  means  t'^^  ^^^  company  will 
add  three  or  four  new  customers  where  e«erwise  it  would  add 
none.  If  a  man  finds  that  his  neighbor  j  getting  electric  light  at 
a  very,  reasonable  rate,  and  sees  that  ♦<«  illumination  that  he  is 
securing  is  superior,  he  is  tempted  to  ^ome  a  customer ;  while,  on 
the  other  hand,  if  he  finds  that  his  .eighbor  is  paying  a  high  rate 
for  poor  service,  he  stays  out  of  «e  game.  While  it  is  true  that 
the  consumer,  especially  in  a  l-ge  city,  likes  to  use  his  electric 
light  in  his  own  way,  it  is  alsctrue  that  there  is  a  great  chance  to 
educate  the  consumer  as  to  ^e  arrangement  of  lights  and  the  use 
of  reflecting  and  diffusing  globes,  which  will  give  the  best  results. 
To  this  end  central  statin  men  should  make  a  careful  and  con- 
scientious study  of  illuiiination.  Many  of  them  have  been  so  busy 
chasing  leaks  around  the  cefttral  station  distribution  system  that 
they  have  had  no  ti-ie  to  become  thoroughly  posted  on  this  branch, 
but  the  day  is  coning  when  this  will  be  necessary. 


Distribution  OF  Power  for    Railways. 

The  ques-ion  between  sub-stations  and  distributed  stations  in 
electric  ra^way  working,  once  more  raised  by  Mr.  Spencer's  paper 
in  the  c«rrent  issue,  is  one  which  we  have  often  discussed.  The 
advantages  of  one  system  or  the  other  have  been  often  exploited, 
and  it  seems  to  us  that  Mr.  Spencer  might  have  made  out  a  far 
stranger  case  than  he  has  for  distributed  stations  if  he  had  confined 
their  use  to  street  railways  instead  of  recommending  them  for 
heavier  work.  In  point  of  fact,  the  single  commanding  gain  in  using 
power  distribution  at  high  voltage  for  extended  street  railway 
systems  is  the  very  one  that  Mr.  Spencer  disclaims,  while  the  gains 
he  cites  are  the  very  ones  which  it  is  difficult  to  substantiate.  The 
loss  in  transmission,  including  a  proper  allowance  for  maintenance 
and  the  loss  in  the  rotaries,  is  very  far  from  being  "slight."  It  is. 
in  fact,  so  considerable  as  in  many  instances  to  quite  oflfset  the 
advantage  of  size  and  position  in  the  central  station.  We  call  to 
mind  divers  instances  in  which  power  transmission  is  a  costly 
luxury,  which  has  been  indulged  in  as  a  mere  matter  of  fashion. 
So  long  as  the  energy  transmitted  has  to  be  put  through  rotary 
converters  to  fit  it  for  use,  the  gain  in  generating  the  power  at  a 
single  point  is  problematical  in  perhaps  the  majority  of  cases.  Of 
course,  when  water  power  can  be  utilized  a  different  question  arises. 


but  we  ire  speaking  of  the  more  common  cases  where  steam  is  the 
nioti\e  power.  In  some  instances  real  estate  is  a  material  part  of 
the  first  cost  and  there  may  be  a  gain  in  investment  by  proper  loca- 
tiai  of  the  main  station. 

As  a   rule,  however,  the  gain  in  power   transmission  comes   from 
improved  etitciency  of  the  generating  plant  and  particularly  in  the 
matter  of  load  factor.     It  is  true  that  on  many  systems  the  peaks 
at  the  sub-stations   fall  at  about  the  same  time,  but  this  does  not 
imply  coincidence  of  the  brief  and  severe  demands  for  current  that 
characterize  railway  work,  so  that  the  average  load  on   the  central 
itation   is  often   much   nearer   its  maximum   load   than    in   the   case 
0/  any   sub-station    or   any   separate   station    that    would    replace   it. 
The  gain  in  load  factor  is  the  most  important  one  in  the  majority 
of  railway  systems  using  power  transmission  at  high  voltage.     This 
applies  with  double  force  to  the  case  of  electrically  equipping  the 
main  line  of  a  railway,  because  a  brief  examination  of  the  schedule 
almost  invariably  shows  that  the  load  of  any  given  sub-station  would 
be  subject  to  great  variations  while  that  on  the  central  station  would 
be  fairly  uniform.     This  i.  an  inevitable  outcome  of  the   compara- 
tively small  number  of  trains  per  unit  length  of  track.     The  la 
railway,    therefore,    has    particularly    good    reason    to    favor  .om- 
transmission.     Could   the    conversion    to   direct   current   b  trans- 
phshed  by  apparatus  requiring  no  more  attention  than.eniely  ex- 
tormers,  the  ,cope  of  power  transmission  would  b?  ^^d   efficient 
tended    but   up  to   the   present    nothing   more   s^/^.^^espondent, 
than  the  rotary  converter  has  come  into  use^;,   ,,,,,,   ,,,   eus- 
by   the  way,    seems   to   think   that    rubber-    ^..^  ,,,,,,,  nearly 
tomanl    used   for  high-voltage  transmit  J^;  ^^,^,,,^  ,,3, 
all  sucjwork  is  done  over  bare  wire:^  ' 

Thet^iain  difficulty  to  be  ov^"'*^  '"  "^'  °^  '"'"'  """"'  T"'" 
IS  notthe  transmission  of  "^  P°""  ^^  "'''^'  ^"'  ''"  ^°"  '     ''' 
whicHis  up  tc  the  pre-nt  generally  employed  on  the  working  con- 
ductop.    Thisis,v<:ry  serious  matter  in  large  work.    The  ordinary 
freigl  or  express  rain  is  now  made  up  for  railway  service  would 
requi^  from  1,000  to  -.joo  amperes  at  600  volts,  and  no  method  has 
yet  ben  devised  for  cllecting  so  large  an  amount  in  a  satisfactory 
manier.     The  one  dicction  in  which  to  look  for  great  and  revolu- 
tionfy  improvementssuch  as  will  make  heavy  electric  traction  com- 
merlial  is  the  utilizatfan  of  high  voltage  on  the  working  conductors. 
Untl  this   is   accompishcd   the   great   cost    of    working    conductors 
and  the  difficulty  of  fathering  currents  of  the  magnitude  now  re- 
quired will  stand  as  ai  effective  bar  against  serious  trunk  line  work. 
Of  course,  were  onl:  passenger  traffic  under  consideration  a  large 
number   of   single   large   motor   cars   could    be    used    which    would 
sorewhat  relieve  the  current-collecting  difficulty,  but  no  scheme  of. 
electric    traction    conined   to   passenger   service    is    likely    to   appeal 
strongly   to   the   conservative   railway  manager.     Hence   we  are  in- 
cliied    to   think    tha:   our    correspondent's    scheme    of    salvation    is 
faulty.     The  usefulress  of  storage  batteries  to   steady   the   load  on 
small  stations  will  hardly  be  questioned,  however,  though  a  battery 
f:r  this  service   is   Ktter   in   the  station   than  away   from   it.     This 
irattcr  of  applying  electric  traction   on   trunk   lines   is   a   most   im- 
portant one,  but  it  involves  some  practicable  method  of  using  sev- 
eral  or   many   thousand  volts   on    the    working   conductor,   whether 
,t   is  to  be  utilized  in   the  motors  as  alternating  or  direct  current, 
at  high  or  low  voltage,  and  in  this  connection  we  look  forward  with 
keen  interest  to  the  approaching  trials  of  the  Arnold,  Lamme  and 
Ward    Leonard    systems.     Until    such    a    method    is    demonstrated. 
heavy  electric  traction  must  be  confined   to  special  cases   in   which 
electrical    operation    is    of   'fundamental    importance    irrespective    of 
minor  questions  of  ccoti<,my  in   generating  the  power.     There  is  an 
ample  field   for  it  even   witli   llu-se  limitations. 
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Annual  "  Library  •'   Dinner  of  the  American  Institute 
of  Electrical  EnKineers. 

•n,e  a.uuial  dmuci  ut  the  Atucncan  Institute  of  Electrical  E.,,- 
uccrs  devoted  tins  year  to  the  celebration  of  the  success  of  \ac 
library  was  held  on  Monday.  1-ebruary  9.  at  Sherry  5.  and  was  »...- 
tended' bv  nearly  joo  lad.es  and  gentlnnen.  It  was  .n  vvery  re.pect 
a  notablJ  a.Tair,  n.any  oi  the  pronnnent  n.en.bers  be.ng  P-^"--"'"  ''«ni 
all  branches  of  the  profession,  includ.ns  l"^'^'  f^"'";"',^;-  ^-  ", 
Crocker.  Louis  A.  Ferguson,  president,  and  H^  '^  ^^J"'/'  P«;i' 
president   National   lilcctri);.  Light  Association  ;F.W.  J"""'  ^   ^ 

Barclay.  L.   It.   Stillwell.  C.  ^.  Price.  Dr.  F.  1  .  Hcrzog.  Frank     . 

S  r Juc    1     W    l.ieb.  Jr..   T.   E.   Murray.  G.   A.   Hamilton.   A.    It. 

S      A   X.-"  Kmidso;.  br!  i  Waldo.  Dr.  O'Keilly  Prof.  W.  L  RobJ,, 

F    il.  Taylor.  C.  A.  Terry,  Joseph  Wet^ler,  F.  V.  Hensliaw.  I.  A. 

Hates.  A.  L.  Doreinu>.  W.  C.  Andrew  f    ^ 

Delany,  Oberlin  Smith.  C.  G.  Young, 


•.  11.  layioi.  v^.  •»■  '>.'w  J — «-•■  -  '  ,,  ,  r^  r\  u  n 
Haus.  A.  L  Doremu.  W.  C.  A-ul-ws.  Kern  Dodge  C.  Day.  1.  B. 
Oberlin  Smith.  C.  G.  Young.  Capt.  E.  L^  Zal.n  ki.  W.  L. 
Gotshall.  W.  S.  Howell.  G.  H.  Guy.  E.  G.  Bernard  Ira  \V^  Henry, 
H    G    R  i>.,  11.  A.  1-rdner.  J.  J.  Mahony,  C.  J.  Meld.  M.  M^  Davis, 

r    A     P.i.«     U.    Wrav   Weller,   F.   A.    Scheftler,    F.    A.    Patt.son. 


R    A    Fliess     H.    VVray   Weller,   F.   A.    scnemer,    r.    .^.    .-....-... 

R    W    Pope.  C.    Bli^-ard,  D.  Burnett.  C.   E.  Knox.  J.  Appleton.  J. 

HiiurC  \  Bragg.  Alex  Churchward,  H.  B.  Coho,  Eugene  Lewis. 
"m  Kcnvon.  Dr.  Max  von  Reckl.nghauscn  Umbert  Schmidt, 
G6..,,ard.  A.  K.  Warren,  T.  C.  Wood,  Theo.  Dw.ght    Prof.  W.  E. 

Nfrrough,  J.  H.  Hallberg,  F.  Darlington,  R.  D.  Li  librulge. 
both  tako.as  A.  Edison  was  also  present  accompanied  by  h's  «.  e, 
Andrew  C\kccn  interest  in  all  that  was  going  forward  and  Mrs. 
The  commHc  \vas  also  a  guest  with  her  famous  hi»band. 

luminK"-  -ffTir    nil  of  thepi  who  worked 

hard,  wtro  Mesin  charge  of  the  affair,  all  ot  ^^"^ 
Hammer,  W.  S    BI    C.  Martin,  chairman  and  t<>^stmasttr ,   w.  J. 
/-I         A-    T  P    H    Mnllin   Prof.  W.  Hand  Browne,  B. 

Oherardi,  Jr.,  Arllui?^-  '^^  "'  '^"'""'  '^^"      ,      c-    r    it>f»=    rir 
S.  S„c,<,o„,  S/Urf.i."-  C..ve»  T-.,^F^C.  B,    s    D 

G.   F^.   Sever    Max   L,       ''Ji.   Calvin   W.  Kice,   ^3.    " 
beautiful.y^',.um^na,'e?^,Hl   and  L.   B.  Marks^    The  rom  was 

the  ElbHght  Company  of  An^--^^^i7,f;.  ^sS  Sing 
and  the  New  \ork  Edison  Coi^.^.^'^^^^f^  '^^  special  circuit 
and  current  to  the  Elblight  cables  ^d  o ."l""  J"' ^^ere  were  tstoons 
of  colored  lamps  all  around  the  biThoon?  ;,us  ^rao^^  in  milax, 
and  above  the  speakers'  table  were  a  Itrge  yadge  ■-''f  the  Istitute 
in  colored  lamps  and  two  signs  of  lamp:  readioi  "73,"  theteleg- 
rapher's  greeting.  At  the  speakers'  table  w-re  se-ted  Presiden  C.  F, 
Scott,  Mr.  Andrew  Carnegie,  Dr.  S.  S.  Wh^sUr,  Mr.  T.  C.  ^artin. 
Dr.  S.  Sheldon,  John  Fritz,  Theodore  L.  DeTinne,  C.  O.  Ma.loux, 
R.  R.  Bowker,  Dr.  J.  S.  Billings,  Mr.  Edward  D.  Adams,  Dr. J.  C 
Bayles,  Prof.  Elihu  Thomson,  and  Hon.  R.G.  Monroe,  conmis- 
sioner  of  gas  and  electricity  for  New  York.     ' 

A  special  menu  had  been  prepared  for  the  Occasion  representing 
in  fac-simile,  in  large  quarto,  the  volume  owied  by  the  Insttute 
of  the  works  of  Albertus  Magnus,  printed  ;r  1494.  This  wa  in 
three  colors  showing  the  vellum  back,  labels,  wooden  board  sdes 
and  brass  clasps.  Inside  were  reproduced  in  fac-simile  two  piges 
of  the  text,  and  there  were  four  pages  devoted  10  menu,  programne, 
list  of  committees,  donors  to  the  library,  etc.  There  was  alsc  a 
printed  memorandum  on  the  library  and  its  ccnstituent  parts. 

The  intellectual  part  of  the  evening's  progrjmme  began  with  a 
salutatory  from  President  Scott,  who  noted  thai  during  his  year  of 
office  the  Institute  had  done  honor  to  Mr.  Marconi  and  Lotd 
Kelvin.  He  advanced  the  idea  that  electriciiy  was  the  foe  «f 
narrowness  and  that  it  increased  human  and  individual  efficieno 
As  *or  the  Institute,  its  standard  for  full  membership  was  excli- 
sive,  for  associate  membership  inclusive;  and  on  these  lines  thr 
growth  had  been  rapid  of  late,  crossing  the  2,ood  mark ;  while  chap 
ters  were  springing  up  all  over  the  country.  He  preached  the  doc- 
trme  of  co-operation  and  showed  that  in  enctavoring  to  secure 
better  quarters  for  its  library  and  its  meetings,  the  Institute  was 
anxious  to  proceed  along  the  lines  laid  down  by  President  Pritchett. 
of  the  Massachusetts  Institute  of  Technology,  when  he  said: 
"Isolation  indicates  a  low  state  of  civilization!"  and  who  urged 
co-operation.  Mr.  Scott  referred  gracefully  in  this  connection  to 
the  work  done  by  the  Institute  in  assisting  to  found  the  John  Fritz 
gold  medal   for  engineering  achievement. 

It  may  well  be  doubted  whether  Mr.  Carnegie  ever  made  a  better 
speech  than  that  which  he  delivered  on  "Libraries,"  or  whether  he 


c\cr  had   a   more  royal   reception   llian   was  gi\en   hiiil   by   the  nictn- 
ticru  by  way  of  acknowledgment  of  his  gift  of  $7.**^  toward  the  In- 
itmuc  Library  work.     He  has  founded  nearly  Hau  libraries,  but  at 
one  who  earned  some  of  his  first  wages  as  a  telegraph  messenger 
and   opcr*;».it,   he  claimed   the   right   to   be   especially   privileged   to 
associ  Jite  Unsclf    willi   the   piofcssion   that   had  grown   up   since  he 
•  ii«Vi  workedat  the  key.      lo  (piotc   from   his   own   (|iiamt   reiiiinis- 
lei  CCS  that  stji  a  thrill  through  the  sympathetic  audience  and  moist- 
iiied  many  an  eye:     "Before  the  electrical   engineer   was,   we — Mr. 
I.dison,  Mr.   Bichiy  and  myself,  we  messenger  boys — were.     There 
was  no  engineefxig  electricity  in  those  days,  but  I  have  delightful 
reminiscences.     1  ;hcw  the  cud  over  them  many  times.     The  great- 
est change  that  ev>r  came  to  me  was  when  1  was  passed  from  the 
dirty  cellar  of  an  evgine  room— 1  was  tiring  the  engine  and  running 
it,  too,  and  many  lines  afraid  it  would  explode— and  translated  to 
i  telegraph  odice,  wlhro  they  had  clean  paper,  clean  pens  and  clean 
windows.     That,   ladies  and  gentlemen,    was  my  first  glimpse  of  a 
iamdise  on   earth  in   naking   a   livelihood.     When    I    first   became 
i'Ue  lo  touch  that  instrujient,  and,  pounding  the  key,  call  up  New 
Organs — I   had   been  prauising  surreptitiously   before  the  operator 
came  in  the  morning,  receding  the  princely  salary  of  $25  a  month, 
I  said'o  inyself  thi's  is  whar  Swedenborg  said  about  Heaven:  space 
was  anrii>ii,ted.     So   when  I   see   Mr.   Edison  and  others,  then,   I 
think,  wh;,  boys,  you're  a  nev  generation.     But  knowing  what  you 
do,  no  fonoqtber  was  ever  prouder  of  his  boys  than  we  are.  Edison, 
Barclay  and  i"  ^ 

In  iiitroduch.r  Dr.  Wheclet\  founder  of  the  Institute  Library, 
and  donor  of  thi,  [^jij^ncr  Clark  collection,  Mr.  Martin  recalled  the 
fact  that  18  year,  before  Dr.  Wheeler  and  he  bad  drawn  up  a 
scheme  for  an  In^tu^g  home  and  library,  predicated  upon  the 
acquisition  of  the  Cfk,  books.  Dt  Wheeler,  who  "Hj^as  received 
with  three  hearty  cheog^  gayg  g  mo4est  story  of  his  acquisition 
and  referred  gracefully  ^  t^c  gifts  of  his  fellow  members  which 
had  since  gone  to  build  up^jn  ,hat  foundation. 

At  this  juncture  an  amus^g  incident  occurreti.  The  toastmaster 
read  a  telegram  from  the  Cii-innati  chapter,  which  met  that  night 
55  strong,  and  sent  its  congratu^t'ians  to  the  parent  society,  adding : 
"Tell  Carnegie  we  also  could  us>  ^  library."  Amid  great  laughter 
the  toastmaster  handed  this  to  M  Carnegie,  who  brought  down 
the  house  by  deftly  waving  it  aside  a,<J  saying:  "No,  no;  give  that 
to  Wheeler,"  thrusting  it  at  the  same  trng  into  Dr.  Wheeler's  hands. 
It  was  some  time  before  the  merriment  ubsided. 

Mr.  R.  R.  Bowker,  editor  of  the  Fublisi^ff^  Weekly,  and  formerly 
vice-president  of  the  New  York  Edison  Conoany,  then  followed  with 
a  brilliant  speech  on  the  "Unity  of  Science,"  vjijph  he  closed  with  an 
original  poem  inscribed  to  "The  Man  of  Sciei<v"  on  the  scope  of 
the  work  of  the  modern  electrical  engineer.  L»\yvas  succeeded  by 
Dr.  John  S.  Billings,  director  of  the  New  YoW  Public  Library, 
who  treated  with  great  skill  on  the  subject  of  "'ihe  Technical  Li- 
brary," and  showed  how  usefully  it  could  suppIemvQt'  the  work  of 
the  larger,  more  popular  institutions.  He  referred  'with  hearty 
approval  to  the  lines  of  work  laid  down  by  Mr.  W.  D.'  Weaver,  the 
chairman  of  the  Institute  Library  Committee. 

Mr.  Theodore  L.  De  Vinne,  the  celebrated  American  pnhter  and 
bibliophile,  then  spoke  earnestly  on  the  "Debt  of  Meclnriics  to 
Science,"  and  on  the  part  played  by  electrical  engineers  in  creating 
wealth  and  opportunity  and  in  harmonizing  the  relations  not  only 
of  mechanics  and  science,  but  of  capita!  and  labor.  The  final  speech, 
full  of  brilliant  wit  and  good-natured  fun,  largely  at  the  expense 
of  the  technical  press,  was  made  by  Dr.  J.  C.  Bayles,  M.  E.,  technical 
editor  of  the  Nezsj  York  Times,  who  convulsed  his  audience  even  at 
that  late  hour  with  clever  stories  and  keen  thrusts  of  wit.  The 
toastmaster  then  declared  the  function  ended,  and  recognized  while 
doing  so  the  handsome  voluntary  contributions  of  such  men  as 
Mr.  Edward  D.  Adams,  who  had  recently  given  the  Institute  a 
full  set  of  the  transactions  of  the  Royal  Society  of  England. 

The  memorandum  prepared  by  the  chairman  of  the  Library  Com- 
mittee gave  interesting  data  about  the  various  gifts  and  the  personal 
interest  taken  in  the  members  was  evidenced  in  the  fact  that  no 
fewer  than  40  of  them  have  contributed  already  to  the  collection.  The 
chief  contributors,  members  and  others,  named  on  the  menu,  besides 
those  noted  above,  were  Messrs.  C.  O.  Mailloux,  Cary  T.  Hutchinson. 
Joseph  Wetzler,  C.  L.  Clarke,  Bion  J.  Arnold,  N.  S.  Keith,  Edward 
Caldwell,  American  Bell  Telephone  Company  and  the  New  York 
F.lectrical  Society. 
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Electric  Water  Power  at  Manchester,  N.  H.,  Mills. 


ELRCTRIC.'VL  supply  systems  operating  with  water  power  are 
serving  large  as  well  as  small  consumers  of  energy.  An 
example  of  a  great  industrial  plant  operated  with  power  from 
distant  waterfalls  through  the  medium  of  an  electrical  supply  system 
exists  at  the  Manchester  Mills,  Manchester,  N.  H.  These  mills 
draw  energy  for  the  operation  of  976  hp  in  induction  motors  and 
the  eeiuivalent  of  7,050  i6-cp  incandescent  lamps  from  the  sub- 
station of  the  Manchester  Traction,  Light  and  Power  Company  in 
that  city. 

This  company,  as  recently  pointed  out  in  these  columns,  draws 
its  energy  mostly  from  four  water  power  stations  located  at  points 
respectively  3,  6,  10  and  13.5  miles  from  the  sub-station  in  Man- 
chester.   The  Manchester  Mills  are  located  about  1.25  mile  from  the 


iir.nibering  4,092  of  16  cp  eacii,  and  1,012  of  24  cp  each;  also  24 
enclosed  arc  lamps,  taking  6.6  amp  at  73  volts.  These  lamps  are 
.-upplied  by  the  2,300-volt,  3-phase  line  through  seven  transformers 
of  30  kw,  S  transformers  of  25  kw,  and  2  transformers  of  20  kw 
each,  giving  an  aggregate  capacity  in  lighting  transformers  of  375  kw. 

Drawing  energy  from  the  electrical  supply  system  at  these  mills 
are  two  motors  of  200  hp  each,  6  motors  of  75  hp  each,  i  motor 
of  50  hp,  I  motor  of  30  hp,  3  motors  of  10  hp  each,  i  motor  of 
15  hp,  and  i  motor  of  i  hp.  The  combined  rating  of  these  motors 
is  976  hp.  The  2  200-hp  motors  and  4  of  the  75-hp  motors  are 
connected  directly  to  the  2,300-volt  motor  circuit,  no  transformers 
being  used  to  lower  the  voltage  for  these  6  machines.  The  re- 
maining 276  hp  of  motor  capr  J.'^y  which  draws  energy  directly 
from  the  supply  system  are  operated  through  transformers  at  550 
volts. 

All   of  the   motors   thus   far  named   are   of  the  3-phase,   60-cycle 


Fig.  I. — Induction  Motors  Driving  Dvn.vmos,  M.vnchf.ster  Mii.l.s. 


sub-station  of  the  light  and  power  company,  and  two  circuits  are 
run  from  the  sub-station  directly  to  these  mills  and  are  used  ex- 
clusively for  the  service  there.  Each  of  these  circuits  delivers  energy 
at  3-phase,  60-cycles,  and  at  about  2,300  volts.  One  of  these  circuits, 
devoted  exclusively  to  lighting,  is  composed  of  three  aluminum 
cables,  each  having  a  cross-section  of  500,000  cm.  The  other  circuit 
consists  of  three  aluminum  cables,  each  with  a  cross-section  of 
750,000  cm,  made  up  of  ^7  No.  7  wires,  and  this  circuit  is  devoted 
to  the  operation  of  induction  motors.  Either  of  these  circuits  can 
be  opened  at  a  point  about  one-fourth  mile  distant  from  the  Man- 
chester Mills  by  a  5-amp  switch  located  on  the  switchboard  there. 
No  fuses  are  used  between  the  2,300-volt  lines  and  the  motors  at 
tkese  mills,  oil  circuit-breakers  being  depended  on  entirely  to  open 
the  connections  in  case  of  overloads. 

The  lighting  load  at  Manchester  Mills  that  is  operated  from  the 
lighting   circuit    previously    mentioned   includes    incandescent   lamps 


induction  type.  Each  of  the  200-hp  motors  operates  at  500  r.p.m., 
and  is  direct-connected  to  2  arc  dynamos,  each  of  these  dynamos 
being  rated  at  125,  6.6  amp.  73-volt  arc  lamps.  Two  75-hp  motors 
at  600  r.p.m.,  one  so-hp  motor  at  720  r.p.m.,  i  15-hp  motor  at  1,200 
r.p.m.,  and  3  lo-hp  motors  at  1,200  r.p.m.  are  belted  to  shafting  in 
various  parts  of  Manchester  Mills.  The  four  arc  dynamos  operate 
enclosed  arc  lamps  in  the  several  miHs,  and  about  400  of  these  lamps 
are  now  in  use. 

Manchester  Mills  are  famous  for  their  fine  cotton  prints,  and  the 
printing  of  these  cottons  is  done  by  electrically-driven  machines. 
Sixteen  of  these  printing  machines  are  in  use  and  each  is  driven 
through  a  belt  connection  by  a  25-hp,  220-volt.  direct-current  motor. 
The  requirements  of  this  printing  work  include  close  regulation  of 
the  speed  of  each  machine  from  zero  to  the  maximum  rate.  In 
order  to  secure  this  regulation  of  speed  and  at  the  same  time  main- 
tain a  high  efficiency,  current  is  supplied  to  each  of  the  25-hp  motors 
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at  Viirialtli-  vnllaKc.  l''(ir  t-ncli  J5-h|)  ninlor  driving  a  printing  nia 
chine  tlii'rc  is  prtividi-tl  a  JO-kw,  2.So-V(ill,  dirccl-curri'iit  dynainu, 
wliii-li  supplies  current  to  the  niutur  annatnrc.  The  shunt  nmgnrr 
wiiKhiig  on  eaci)  of  tlie  id  motors  of  JSlip,  and  on  each  of  the  lb 
d>nanu»  of  jo  kw,  is  supplied  with  current  hy  an  80  amp,  ^50  volt 
dynamo  used  exclusively  for  the  purpose.  This  exciting  dynamo 
is  direct  connected  to  and  driven  by  a  jo-lip,  S50-V0I1  induction 
motor  operating  at  "JO  r.p.m.  l-'our  induction  motors,  each  rated 
at  75  hp,  -',^50  volts  and  720  r.p.m.,  drive  the  lO  jo-kw  dynamos, 
four   of  these  dynamos  l)einK  direct-connected  to  each   motor. 


FIG.      2. — M0T0R-DK1\EN      EXCITER      AND     SWITCHBOARD. 

The  tour  75-hp  motors  and  the  30-lip  motor,  just  named,  operate 
with  their  connected  dynamos  at  constant  speed.  The  voltage  of  the 
80-amp,  250-volt  e.xciting  dynamo  is  held  constant,  and  this  voltage 
is  maintained  at  the  terminals  of  the  magnet  windings  of  each  of 
the  25-hp  motors  that  are  belted  to  the  printing  machines.  In  the 
circuit  of  the  magnet  winding  of  each  of  the  16  20-kw  dynamos 
that  operate  the  25-hp  motors  there  is  connected  a  rheostat  of  51 
contact  segments,  and  this  rheostat  is  located  close  to  the  printing 
machine  that  is   driven  by   the  motor   which   the  20-kw   dynamo   in 


the  range  alTorded  by  the  rheostat,  .\  reverse  operation,  liiat  is 
manipulaliuii  of  the  rheostat  in  a  way  to  decrease  the  resistance  in 
the  circuit  of  the  inaKiiet  winding  on  a  dynamo,  raises  titc  voltage 
uf  the  dynamo  armature  and  also  the  voltage  at  the  tcrminaiii  of  the 
armature  of  its  iiiuior,  ihu-.  increasing  the  motor  speed.  While 
these  speed  changes  are  m  progress  the  armature  of  a  dynamo  is 
able  to  deliver  its  full  rated  current  of  80  amp,  and  the  motor  arma- 
ture receiving  this  current  and  located  in  a  constant  inagnetic  field 
operates  with  unif(jrin  tor<pic.  Kach  of  the  16  dynamos  devoted 
to  motor  operation  is  wound  with  a  magnet  coil  in  scries  with  its 
armature,  in  addition  to  the  coil  that  is  separately  excited  and  in 
which  the  variable  resistance  of  the  rheostat  is  located.  This  scries 
magnet  coil,  taking  the  entire  armature  current,  probably  tends 
1(1  keep  doun  sparking  at  the  dynaniD  commutal<jr  during  any  rapid 
iiure.ise  in  the  volume  of  armature  current,  especially  when  the 
exciting  power  of  the  separately  excited  magnet  coil  is  low.  For- 
merly the  dynamos  supplying  motors  were  used  with  only  the  sep- 
arately excited  magnet  coils,  but  operation  has  been  more  satisfac- 
tory since  the  series  coils  were  added  to  the  dynamo  magnets. 

In  order  to  show  the  extent  of  speed  regulation  attained  by  t'hc 
method  just  described,  also  the  changes  in  \oltage  at  the  dynamo 
m.inTut  wimlings  and  motor  armatures  by  which  this  regulation  is 
cl'iicied.  tlu-  following  results  of  a  speed  test  at  the  roller  of  one 
111  the  printing  machines  are  given.  As  may  be  noted,  the  printing 
roller  increased  in  speed  from  I'/i  to  19  r.p.m.,  while  the  rheostat 
handle  was  shifted  from  segment  No.  i  to  51.  This  shows  a  gain 
111  17.75  revolutions  for  the  printing  cylinder  during  50  movements 
(if  the  rheostat  arm.  or  an  increase  of  only  .355  revolutions  on  an 
average  for  each  of  the  50  steps.  As  the  motor  armatqre  was  me- 
ch.mically  connected  hy  belt  and  gears  with  the  cylinder  of  the 
printing  machine,  it  may  be  assumed  that  the  speeds  of  the  cylinder 
.111(1  the  motor  armature  varied  together.  While  the  speed  of  the 
cylinder  went  up  from  i]4  to  19,  or  15.2  times,  the  voltage  <kt  the 
terminals  of  the  motor  armature  increased  from  26  to  315,  or  I2.I 
times.  With  constant  strength  of  motor  magnet  the  speed  of  its 
armature  should  increase  directly  with  the  voltage  at  its  terminals, 
provided  that  the  amperes  flowing  through  the  armature  are  constant. 

From  the  figures  just  quoted  it  appears  that  the  current  i,n  the 
motor  armature  must  have  declined  with  the  rising  speed.  Influence 
of  the  series  coil  on  the  dynamo  magnet  is  notable  in  the  record 
of  volts  at  the  separately  excited  magnet  coil  on  the  dynamo  magnet, 
and  at  the  motor  armature.  While  the  volts  at  the  separately  ex- 
cited coil  of  the  dynamo  magnet  rose  from  2  to  250,  or  125  times, 
tlic   volts  at  tlu'  iiKitiir  armature  increased  from  26  to  290,  or  only 


Fig.   3.— Elevation  and   Plan  of  Manchester  Mills   Plant. 


question  supplies.  By  this  arrangement  each  operator,  while  stand- 
ing at  his  printing  machine,  can  vary  its  speed  through  wide  limits 
by  shifting  the  handle  of  his  rheostat.  As  the  handle  of  any  rheostat 
is  moved  in  the  way  that  puts  more  resistance  into  the  magnet 
winding  of  its  dynamo  the  voltage  at  the  terminals  of  this  magnet 
winding  drops.  This  causes  a  decrease  in  the  voltage  developed 
by  the  armature  of  the  dynamo  and  delivered  to  the  motor  armature 
which  this  dynamo  supplies. 

Following    the    lower    voltage    at    the    motor    armature    comes    a 
decrease  in  its  speed  which  may  be  carried  down  to  any  point  within 


II  times.  This  rapid  rise  of  voltage  generated  by  the  dynamo  arma- 
ture and  delivered  to  the  motor  armature  is  more  than  can  be  ac- 
counted for  by  the  changes  of  current  in  the  separately  excited  coil 
of  the  dynamo  magnet  and  by  the  changing  permeability  of  this 
magnet.  The  magnetizing  action  of  the  series  coil  is  the  other 
force  necessary  to  produce  the  recorded  results. 

As  has  been  seen,  all  the  power  for  the  operation  of  the  16  print- 
ing machines,  with  their  t6  belted  motors  and  16  dynamos,  is  de- 
rived from  the  4  induction  motors  of  75  hp  each,  and  i  induction 
motor   of  30  hp.     Connected   to  the   same   wattmeter  with   the  five 
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motors  just  named  is  i  of  15  hp  and  i  of  i  hp,  making  the  total 
capacity  of  motors  which  receive  energy  through  this  meter  346 
hp.  Of  this  capacity,  330  hp,  or  95  per  cent.,  is  devoted  to  the 
operation  of  the  printing  machines.  Knowing  the  amount  of  energy 
consumed  by  these  motors  during  a  definite  period  with  the  printing 
sets  at  work,  aii  appro.ximate  idea  of  the  efficiency  of  these  sets  and 
of  their  method  of  speed  regulation  can  be  obtained.  During  260 
hours  of  working  time  for  the  346  hp  of  motors  just  considered, 
these  motors  absorbed  19,740  kw-hours,  the  equivalent  of  26,461 
electric  hp-hours.  At  their  full  rated  capacity  of  346  hp,  these 
motors  would  deliver  346  X  260  =  89,960  hp-hours  of  work  during 
260  hours  of  operation.     Comparing  this  possible  delivery  of  work 


FIG.    4. — 2OO-HP   INDUCTION    MOTOR    DRIVING   ARC  DYNAMO. 

at  full  load  and  ma-ximum  speed  with  the  energy  actually  absorbed 
by  the  motors,  it  appears  that  the  latter  was  only  29.4  per  cent,  of 
the  former,  though  the  speeds  were  varied  through  a  wide  range. 

This  electrical  equipment  at  Manchester  Mills  is  a  striking  illus- 
tration of  the  extent  to  which  electric  water  power  systems  may 
operate  large  manufacturing  plants.  The  adoption  of  variable- 
dynamo  voltage  for  motor  speed  control  on  so  large  a  scale  is  also 
notable.  All  of  the  transformers,  motors  and  dynamos  above  men- 
tioned, with  the  necessary  instruments,  were  furnished  by  the  Gen- 
eral Electric  Company. 

For  the  facts  here  given  relative  to  this  interesting  plant  especial 
thanks  are  due  to  Mr.  H.  Schaefifer,  superintendent  of  the  print 
works,  and  to  Mr.  F.  L.  Clarke,  the  electrical  engineer  of  the  plant. 


Ampere-Hour  Capacity  of  the  Lead  Storage  Battery. 


By  a.  L.  Marsh. 

IN   this  article  it  is   intended  to  deal  only  with  active  materials, 
and  more  particularly   with   the  positive   active  material,   lead 
peroxide.     The  theoretical  ampere-hour  capacity   of   lead   per- 
oxide, per  pound  of  material,  may  be  calculated  from  the  formula. 

12145.552  ,  .  .       . 

C  := ~ —     ,  where  C   is  the  capacity  in  amp-hours  per  pound, 

W  is  the  chemical  equivalent  of  the  substance,  and  12145.552  is  a 
constant.  In  the  case  of  lead  peroxide,  assuming  the  compound 
to  have  the  simple  composition  represented  by  the  formula,  PbO;. 
W  =^  119.46.  Therefore,  the  compound,  PbO:  will  theoretically 
give   I0I.8  amp-hours  per  pound. 

It  is  interesting  to  note  how  closely  this  figure  has  been  ap- 
proached by  cells  designed  for  commercial  purposes.  In  order  to 
bring  out  this  point  in  a  particular  case,  the  following  test  was  made 
on  a  cell  designed  for  automobile  use.  The  cell  was  not  made 
especially  for  the  test,  but  was  taken  at  random  from  the  stock  of  a 
well-known  manufacturing  concern.  Both  the  positive  and  negative 
plates  were  of  the  pasted  type.  The  size  of  the  cell  (outside  dimen- 
sions) was  554  in.  by  6  1/16  in.  by  10  in.  high,  and  weighed,  com- 
plete, 35  pounds.     There  were   10  positive  plates  and   11   negatives. 


The  positive  grids  weighed  8  ounces  each  and  the  weight  of  the 
active  material  averaged  10  ounces  for  each  grid.  The  total  positive 
active  material,  then,  weighed  100  ounces,  or  6.25  pounds. 

The  discharge  curve  shown  in  the  figure  was  for  a  constant  current 
of  II  amp,  lasting  for  24  hours  and  45  minutes.  This  gives  a  total 
of  272.25  amp-hours.  The  superficial  area  of  all  the  positive  plates 
was  5.5  sq.  ft.,  so  the  discharge  was  at  the  rate  of  2  amp  per  sq.  ft. 
This  rate  also  corresponds  to  1.76  amp  per  pound  of  positive  active 
material,  or  about  I  amp  per  pound  of  positive  plates.  The  average 
voltage  of  discharge  was  2.07.  The  ampere-hour  capacity  per  pound 
of  complete  cell  was  7.8  and  the  watt-hour  capacity  was  16.1.  This 
low  rate  of  discharge  is  favorable  to  obtaining  a  high  capacity  from 
a  cell,  it  being  a  well-known  fact  that  the  efficiency  of  a  cell  is 
nutch  higher  at  low  rates  of  discharge  than  at  high  rates. 

Since  one  pound  of  lead  peroxide  should  give  101.8  amp-hours, 
the  total  positive  active  material  (6.25  pounds)  should  give  636.25 
amp-hours.  The  cell  gave  272.25  amp-hours,  so  the  actual  capacity 
was  42.8  per  cent,  of  the  theoretical. 

The  same  cell  gave  200  amp-hours  at  a  4-hour  discharge  rate. 
This  represents  an  amp-hour  capacity  of  31.4  per  cent,  of  the  theo- 
retical. A  part  of  the  data  given  above  is  here  tabulated  for  con- 
\enicncc  in  reference: 

Weight    of    cell     (complete)      35  jbs. 

Weight    of   positive   active   material    6.25  lbs. 

Rate    of    discharge     , ,   amperes. 

Time    of   discharge    24    hours    and    45    minuttfs. 

Avcr.-ige    voltage     2.07 

Total    ampere-hours    272.25 

\mperehours  per  pound  of  complete  cell 7.8 

Watt  hours    per    pound    of    complete    cell     

i'heoretical  amp.-hrs.   capacity   per  pound  of  PbOo   

I'otal  active  material  of  cell  should  give  636.25  amp.-hrs. 
I'otal  active  material  of  cell  actually  gave  272.25  amp.-hrs. 
Ampere-hour  capacity  at   25-hr.    rate  is  42.8%  of   ideal. 

Number  of  ampere-hours  given  at  4-Jir.   rate    200. 

Ampere-hour   capacity  at  4-hr.   rate  is  31.4   %   of  ideal. 

Assuming  the  hypothesis  of  Wade  to  be  correct,  the  ideal  amp- 
hour  capacity  of  lead  peroxide  becomes  reduced  to  50  per  cent,  of 
that  given  (101.8  amp-hours  per  pound).  At  the  25-hour  rate,  then, 
the  cell  actually  gave  about  86  per  cent,  of  what  was  possible  for  it 
to  give.  The  cell  at  the  time  this  discharge  was  made  had  not 
reached  its  greatest  capacity,  for  it  had  been  given  less  than  a  dozen 
charges  and  discharges  after  the  forming  process  had  been  discon- 
tmued.  In  practice,  the  forming  process  is  seldom,  if  ever,  allovyed 
to  continue  until  the  active  material  is  completely  formed,  so  the  cell 
has  to  be  "worked"  for  some  time  before  it  reaches  its  point  of 
greatest  capacity. 

The  number  of  amp-hours  given  at  the  25-hour  rate  represents  a 
very  fair  capacity,  though  no  doubt  it  can  be  improved  upon.  The 
amp-hour  capacity  at  the  4-hour  rate  of  discharge,  however,  leaves 
more  to  be  desired^  it  being  only  about  63  per  cent,  of  what  is  per- 


16.1 
101.8 


■>r> 

1 

— 

r 

:    1 

— 

I    !    !        1 

2A 

^ 

2.2 

<s; 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 











_ 

_ 

1  t* 

~ 

' 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- 

= 

— 

- 

1.6 

1  1 

1 

V 

~ 

-i 

~ 

1  •> 

~ 

1  n 

r~ 

n  s 

~ 

n  (i 

~ 

~~ 

11  •> 

'" 

~ 

0.0 

— 













_ 

_ 

-T-t 

^     '     '     ^    1 

Time  In  Hours 


DISCHARGE    CURVE. 


haps  possible  to  obtain.  This  figure  is  not  bad,  considering  the 
small  amount  of  scientific  work  done  in  the  development  of  the 
storage  battery.  At  best  there  is,  of  course,  a  great  deal  of  hit  and 
miss  experimenting  necessary  in  the  developincnt  of  a  complicated 
apparatus  like  the  storage  cell,  but  there  is  an  opportunity  for  in- 
telligent guessing  or,  if  you  prefer,  a  display  of  judgment  in  the 
selection  of  experiments  to  be  tried,  such  that  a  chemist  and  phy- 
sicist is  better  able  to  exercise  than  an  electrical  engineer. 

The  above  test,  as  well  as  many  others,  shows  that  batteries  made 
for  actual  service  will  give  an  ampere-hour  capacity  approaching 
50  per  cent,  of  the  calculated  value  if  the  discharge  rate  is  low.    The 
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principal  problem,  tlicii,  sfciiis  to  be  U>  ubtuin  this  high  capacity  fur 
high  rati->  nf  dischurcc.  The  logical  und  griicrally  acci-ptcd  way 
to  accoiiipliNh  this  result  is  to  make  the  active  material  more  readily 
available  to  voltaic  action  by  increasing  the  porosity  of  the  active 
mass.  Uy  porosity  is  not  meant  that  the  mass  should  be  full  of  large 
holes;  for  large  openings  take  u|)  a  great  deal  of  s|>acc  and  help 
but  little  towards  the  desired  result.  The  invisible  i)orcs  arc  the 
tines  that  count.  They  break  up  the  mass  so  as  to  exptisc  a  very 
great  surface  to  the  action  of  the  electrolyte,  and  should  be  of  just 
sutVicient  si/e  to  hold  the  acid  necessary  for  the  proper  discharge 
of  the  surrounding  surface.  The  term  "molecular  porosity"  has 
been  used  in  this  connection  and  perhaps  best  detines  the  ideal  con 
dition.  This  porosity  combined  with  mechanical  strength  ought 
to  permit  of  elVicient  discharges  at  high  rates  and  at  the  same  time 
greatly  increase  the  life  of  the  battery.  There  are  materials  found 
in  nature  that  arc  very  strong  and  very  porous.  It  seems  possible 
that  these  conditions  may  be  realized  for  lead  peroxide,  though  the 
tiaiure  of  the  peroxide  may  make  ilie  solution  of  the  problem  rather 
diflicult. 

The  grid  of  the  cell  used  in  the  above  test  was  one  of  a  lead- 
antimony  alloy  and  proved  to  be  very  durable  in  service.  As  the 
figures  show,  the  weight  of  the  grid  w.is  a  little  less  than  h.ill  ilu 
weight  of  the  entire  plate.  From  the  weakness  of  lead  \vc  imii 
hardly  expect  a  considerabe  decrease  in  the  percentage  weight  of 
the  grid  without  a  corresponding  decrease  in  the  life  of  the  cell. 

Only  about  half  the  weight  of  the  positive  plate  is  active  material 
and,  according  to  theory  and  practice,  only  about  half  of  the  positive 
iTiatcrial  is  really  active.  About  the  same  conditions  prevail  for 
the  negative  plates.  About  three-fourths  of  the  weight  of  the  plates 
is,  therefore,  dead  weight.  Then  there  must  be  considered  the  elec- 
trolyte, lugs,  connectors  and  containing  cells,  so  the  capacity  of 
the  lead  cell,  per  pound  of  total  weight,  must  necessarily  be  low. 
The  cell  used  in  the  above  test  contained  6.25  pounds  of  lead  per- 
oxide. Assuming  50  per  cent,  of  this  weight  to  be  active,  we  have 
about  3  pounds  of  really  active  positive  material  from  which  it 
may  be  possible  to  obtain  318  amp-hours,  although  only  272  amp- 
hours  were  obtained  in  the  test.  Approximately  the  same  weight  of 
negative  material  is  necessary  to  give  this  discharge  of  318  amp- 
hours.  In  order  for  the  six  pounds  of  active  material  to  give  its 
current  it  must  be  accompanied,  according  to  the  data  for  the  above 
described  cell,  by  a  weight  of  material  about  five  times  greater  than 
itself. 

The  proportion  of  dead  weight  in  the  lead  cell  seems  to  be  rather 
great,  and  no  doubt  this  has  led  many  inventors  to  believe  that  the 
weight  of  the  cell  for  a  given  output  could  be  materially  reduced. 
However,  the  grid  cannot  be  made  much  lighter  without  sacrificing 
the  life  of  the  cell;  the  sulphuric  acid  electrolyte  is  necessary  for 
the  discharge  and  cannot  safely  be  reduced  in  amount  below  thai 
used  in  the  present  automobile  cells ;  the  weight  of  the  hard  rubber 
concaining  cell  is  so  small  that  no  important  saving  in  weight  can 
be  made  here ;  the  connectors  must  be  about  the  weight  used  in 
order  to  get  sufficient  strength  and  current-carrying  capacity. 

But  since  at  the  4-hour  rate  of  discharge  only  200  amp-hours  were 
obtained  where  318  amp-hours  were  possible  according  to  Wade's 
hypothesis,  the  chief  possibility  for  the  improvement  of  the  lead  cell 
lies  in  the  active  material.  It  is  possible  that  Wade's  hypothesis 
is  incorrect  and  that  by  proper  methods  more  than  50  per  cent,  of 
the  active  material  may  be  made  useful  in  giving  current.  Certain 
solid  deporalizers  in  primary  cells  can  be  used  up  closer  than  50  per 
cent.,  and  if  this  could  be  accomplished  with  lead  pero.xide.  the  in- 
creased capacity  of  the  lead  storage  battery  would  be  considerable. 

I  think  the  figures  given  above  show  clearly  that  improvements 
in  the  lead  storage  battery  are  to  be  accomplished  along  the  line  just 
indicated,  which  line  has  been  pointed  out  before  by  myself  and 
others. 


A  Correction. 


The  article  which  appeared  in  the  issue  of  Electrical  World  .\xr) 
Engineer  of  January  17,  entitled  "The  Largest  Electric  Water  Power 
System  in  New  England,"  contains  two  errors,  as  follows :  On  page 
106  the  voltage  of  the  generators  at  Garvin's  Falls  is  stated  to  be  1, 203 
instead  of  12,000;  and  on  page  107  near  the  head  of  the  second 
column,  the  size  of  the  conductors  of  the  three-phase  circuits  is 
given  as  "No.  i/io"  instead  of  No.  i-o. 


All  Arranitcmciii  of    Power   Stations  lor  (JpcraiiiiK 
Sicaiii  Railways  blcctrically. 

Hv    C.   J.    Sl'KNCKK. 

S!;\'1%I<.\L  steam  railroads  arc  considering  the  cpiciition  of  elec- 
tric operation.  These  roads  present  some  features  that  arc  dif- 
ferent from  the  ordinary  trolley  system,  in  that  they  have  their 
own  right  of  way  and  nuich  adjoining  ground,  they  carry  coal  or 
can  readily  obtain  it,  and  transport  it  to  any  location  along  their 
tracks;  they  have  numerous  sources  of  water  supply,  and  they  have 
a  large  force  of  employees  at  the  various  passenger  stations.  The 
trolley  systems  consist  of  many  roads,  the  greater  part  of  which  are 
over  thickly  settled  and  consequently  valuable  land,  they  are  on 
public  streets  and  the  owners  must  buy  additional  pro|)crty  for  the 
power  stations;  they  tlo  not  carry  coal,  and  have  no  facilities  for 
transporting  it ;  they  must  create  the  necessary  sources  of  water 
supply,  and  they  do  not  have  passenger  stations. 

The  advantages  gained  by  the  trolley  systems  in  generating  cur- 
rent in  one  central  station  at  high  voltage  and  distributing  to  sub- 
stations for  conversion  into  current  available  for  operating  the  cars, 
are  saving  in  real  estate,  the  one  generating  station  taking  less  room 
than  several  small  ones;  saving  in  cost  of  carrying  coal,  the  slight 
loss  in  the  transmission  line  allowing  the  station  to  be  placed  near 
a  water  front  or  railroad ;  saving  in  cost  of  water  supply,  since 
the  station  can  be  located  near  a  cheap  source ;  and  saving  in  cost 
of  attendance,  the  few  large  machines  in  one  station  requiring  less 
attention  than  many  small  machines  in  several  stations.  Since  the 
present  steam  railroads  have  an  abundance  of  real  estate,  coal, 
water,  and  attendance,  it  is  evident  that  the  advantages  gained  by 
the  central  power  station  will  be  less  for  railroads  than  for  trolley 
lines. 

It  might  be  claimed  that  the  total  capacity  of  the  central  station 
in  engines  and  boilers  need  not  be  as  great  as  the  combined  ca- 
pacity of  several  smaller  stations,  owing  to  the  fact  that  the  maxi- 
mum load  on  the  central  station  is  not  as  great  as  the  sum  of  the 
maximum  loads  on  the  sub-stations;  but  when  the  load  is  of  one 
kind,  the  peak  load  comes  on  all  the  substations  at  the  same  time, 
and  the  central  station  must  have  a  capacity  sufficient  to  supply  the 
total  load.  Another  distinctive  feature  of  steam  railroads  is  that 
they  extend  in  one  line  for  a  considerable  distance,  while  trolley  sys- 
tems are  composed  of  several  roads  running  parallel.  There  must 
therefore  be  a  greater  part  of  the  load  at  a  distance  from  the  center 
of  load  in  the  case  of  steam  railroads  than  in  that  of  trolley  systems. 

If  we  accept  the  above  as  applicable  to  a  steam  railroad  under 
consideration,  then  the  advantages  of  the  method  of  generating  high- 
voltage  alternating  current  in  one  central  station  and  distributing 
this  to  sub-stations  for  conversion  into  direct  current  over  the  simpler 
and  more  direct  method  of  generating  direct  current  in  several  sta- 
tions distributed  along  the  road  should  be  very  thoroughly  investi- 
gated before  making  a  decision  as  to  the  best  method.  Considering 
the  more  favorable  of  the  central  station  methods,  that  in  which  no 
raising  transformers  are  employed  in  the  generating  station,  the 
current  being  generated  at  high  potential,  the  machines  that  must 
convert  the  potential  energy  of  the  coal  into  mechanical  energy  at 
the  car  axle  are  the  boilers,  engines,  dynamos,  lowering  transform- 
ers, rotary  converters  or  motor-generators,  and  car  motors,  making 
a  total  of  seven  machines  in  all  to  replace  the  boiler  and  engine  of 
the  locomotive. 

This  array  of  machines  is  startling  to  any  one  not  brought  up 
in  the  electrical  profession,  even  before  the  tremendous  and  expen- 
sive switchboards  and  cables  are  mentioned.  The  electrical  engi- 
neer is  in  great  danger  of  extending  too  much  of  his  energies  to- 
wards controlling  high  voltages  without  sufficient  investigation  as  to 
its  advantages.  Cables  with  5-32  inch  of  rubber  or  insulators  at  $1 
each  amount  to  quite  a  large  item  for  a  transmission  line  of  forty 
or  fifty  miles.  Alternating-current  motors  are  being  tried,  which, 
if  successful,  will  reduce  the  cost  of  substations,  though  the  low 
frequency  adopted  by  one  company  should  so  increase  the  cost  of 
transformers  as  to  leave  this  open  to  question.  The  substation  at- 
tendance cost  will,  however,  be  eliminated,  which  is  a  very  consid- 
erable item.  At  the  present  time  the  600-volt  direct-current  motor  is 
the  only  one  in  general  use  for  traction  purposes,  and  it  would  be 
extremely  unwise  for  any  one  to  attempt  to  make  two  such  innova- 
tions so  radical  as  the  operation  of  a  steam  railroad  electrically  and 
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the  operation  of  a  new   type  of  motor  for  traction  purposes  at  one 
time. 

Let  us  therefore  assume  that  the  trains  must  be  supplied  with 
direct  current  at  600  volts,  and  investigate  the  method  of  generating 
and  distributing  the  current.  It  may  be  considered  an  easy  matter 
to  estimate  the  cost  of  installing  and  operating  a  central  station 
with  substations,  and  similar  costs  for  a  system  of  distributed  power 
stations  for  comparison;  but  the  personal  equation  of  the  engineer 
enters  so  largely  into  any  estimate  he  might  make  as  to  materially 
affect  the  result.  For  the  reason  that  steam  railroads  present  many 
features  more  advantageous  to  a  distributed  system  of  power  sta- 
tions than  to  a  central  station  system,  the  writer  believes  that,  in 
the  near  future,  there  will  be  several  cases  in  which  the  central 
station  system  will  be  adopted  when  the  distributed  system  of  sta- 
tions would  be  more  desirable. 

In  applying  electric  traction  to  a  typical  steam  railroad,  I  would 
recommend  for  consideration  600-volt  direct-current  generating  sta- 
tions spaced  along  the  road  approximately  10  miles  apart,  with  stor- 
age batteries  in  the  station  and  a  storage  battery  plant  between  each 
two  stations.  This  would  require  a  length  of  distribution  of  but 
two  and  one-half  miles  for  fluctuating  loads  and  five  miles  for 
steady  loads.  Owing  to  the  fluctuating  character  of  the  load,  stor- 
age batteries  would  be  essential.  These  have  been  condemned  by 
many  good  engineers  of  late,  for  no  other  reason  than  because  ac- 
curate records  are  kept  of  the  losses  incurred  by  their  use.  There  is 
no  other  part  of  the  station  apparatus,  of  which  records  are  kept  of 
both  the  input  and  output.  If  these  same  engineers  would  keep  as 
careful  a  record  of  the  amount  of  coal  burned  when  the  storage  bat- 
teries are  in  use  and  when  running  without  them,  they  would  change 
their  views  on  the  subject.  The  difference  in  core  loss  between  a 
large  and  a  small  dynamo  will  more  than  make  up  for  the  storage 
battery  loss.  Besides  this,  the  energy  must  be  stored  somewhere, 
which  is  in  the  boiler  steam  drums  when  a  battery  is  not  used,  and 
a  sudden  heavy  load  has  the  effect  of  causing  a  rush  of  steam  with 
consequent  fall  of  steam  pressure  and  much  entrained  water  is  car- 
ried over,  thus  diminishing  the  capacity  of  the  engines  at  time  of 
greatest  load. 

A  battery,  properly  cared  for,  will  easily  reach  85  per  cent  ef- 
ficiency when  floating  on  the  line.  This  amounts  to  a  total  ef- 
ficiency of  92.5  per  cent  when  the  battery  supplies  one-half  the  load. 
The  battery,  besides  increasing  the  efficiency  of  the  plant  and  saving 
the  wear  and  tear  on  the  engines,  boilers  and  dynamos,  costs  only 
about  one-half  of  what  the  same  capacity  in  dynamos,  engines  and 
boilers  cost  It  will,  besides,  admit  of  overloading  100  per  cent  or 
more  for  a  short  time,  while  the  dynamo  will  flash  over  or  "buck" 
at  a  so  per  cent  overload.  The  plant  placed  between  generating 
stations  is  also  cheaper  than  the  cable  required  to  transmit  an  un- 
even load  with  the  same  efficiency. 

Suppose  a  feeder  to  this  point  must  supply  720  kw-hours  per 
day,  the  load  being  momentary  and  amounting  to  i  hour  total  per 
day.  Then,  without  the  battery  the  cable  must  be  designed  to  carry 
720  kw.  Let  the  efficiency  be  80  per  cent,  then  the  voltage  at  the 
generating  station  must  be  boosted  up  to  750  volts  for  a  600-volt 
system,  and  since  the  current  is  1,200  amperes  and  the  drop  in  po- 
tential 150  volts  the  cable  resistance  must  be  0.125  ohm,  which  will 
require  five  1 ,000,000- cm.  cables  for  a  transmission  of  30,000  ft. 
about  five  miles.  In  the  case  of  the  storage  battery,  the  cable  must 
be  designed  to  carry  30  kw,  or  720  kw-hours  per  day.  Assume  the 
voltage  as  being  boosted  to  750  volts  as  before  and  that  the  battery 
has  an  efficiency  of  85  per  cent,  leaving  44  volts  to  be  lost  on  the  line. 
The  current  amounts  to  50  amperes  and  the  cable  resistance  must  be 
0.88  ohm,  which  requires  one  700,000-c.m.  cable.  The  weight  of 
five  1, 000,000- cm.  bare  cables  for  30,000  ft.  is  472,500  lbs.  The  weight 
of  30,000  ft.  of  700,000-c.m.  cable  is  65,700  lbs.  The  difference  in 
weight.  406,800  lbs.,  will  pay  for  the  battery  without  allowing 
anything  for  the  extra  insulators  or  for  increasing  track  bonds, 
which  would  be  required  if  no  battery  is  used.  The  part  of  the  bat- 
tery between  stations  costs  one-third  of  the  extra  expenditure  that 
would  be  required  for  station  equipment  without  batteries,  while  the 
part  of  the  battery  in  the  station  costs  one-half  of  the  expenditure 
that  would  otherwise  be  required. 

Returning  to  the  system  of  generating  current,  the  greatest  ob- 
jection offered  to  installing  several  stations  is  the  amount  of  re- 
serve machinery  considered  necessary.  No  more  reserve  machinery 
would  be  necessary,  however,  than  in  the  central  station  system,  for 
if  one  plant  is  out  of  service  the  several  stations  on  either  side  will 


supply  the  current,  if  the  plants  have  a  slightly  drooping  charac- 
teristic similar  to  the  ordinary  shunt-wound  dynamo.  By  making 
the  third-rail  circuit  of  very  low  resistance  and  sacrificing  the  regula- 
tion, any  number  of  plants  can  be  made  to  supply  almost  equal  por- 
tions of  the  load. 

By  the  use  of  steam  turbines  and  mechanical  draft,  a  further  ad- 
vantage is  gained,  in  that  the  plants  may  be  made  portable  and 
moved  to  more  advantageous  points  with  change  of  traffic.  This  ar- 
rangement would  not  be  greatly  different  from  the  present  existing 
conditions,  the  difference  being  that  the  engines  and  boilers  would 
be  operated  while  stationary  and  at  constant  load,  instead  of  when 
running  at  forty  or  fifty  miles  per  hour  with  greatly  varying  loads. 
There  would  be  no  need  of  stopping  the  trains  for  coal  supply,  and 
the  moving  machinery  would  be  less  complicated  and  less  liable  to 
get  out  of  order  than  the  locomotive.  With  several  motor  cars  per 
train,  the  probability  of  an  accident  so  serious  as  to  cause  stoppage, 
would  be  very  remote,  and  sharp  curves  could  be  passed  at  a  higher 
speed  than  at  present  attained.  The  wear  on  the  tracks,  roadbed 
and  bridges  would  be  considerably  reduced  with  the  weight  thus 
distributed.  Then  there  is  the  greatest  advantage  of  all  to  be  gained 
by  electric  drive,  the  increased  frequency  of  service. 

It  would  then  appear  that  these  advantages  gained  by  electrifying 
steam  roads  are  sufficient,  without  trying  to  increase  the  efficiency 
by  installing  a  high-voltage  system,  and  thus  neutralize  all  good  re- 
sults gained  by  having  a  breakdown  in  the  central  station  and  stop 
all  traffic.  With  the  distributed  system  of  stations,  there  is  but 
one  part  of  the  system  to  fail  and  thus  stop  a  train,  a  third-rail 
section.  With  the  central  station  there  are  three  parts,  the  central 
station,  the  transmission  line,  and  a  third-rail  section.  Moreover,  a 
failure  of  a  vital  part  in  the  central  station  would  stop  all  traffic, 
and  a  failure  of  a  transmission  line  would  stop  a  large  part  of  the 
traffic,  while  a  failure  to  the  third-rail  is  as  liable  to  happen  as  in  the 
distributed  station  system. 

It  would  therefore  appear  that  there  is  little  to  be  gained  and  a 
great  deal  to  lose  by  applying  the  central  station  method  of  generat- 
ing current  to  steam  railroads. 


The  Shawinigan  Plaat. 


On  Saturday,  February  7th,  the  Shawinigan  Water  &  Power  Com- 
pany successfully  started  its  power  transmission  plant  between 
Shawinigan  Falls  and  Montreal.  The  transmission  line,  which  is 
of  aluminum  cable,  is  a  fraction  of  over  84  miles  in  length.  The 
transmission  is  at  50,000  volts,  30  cycles.  The  line  has  a  maximum 
capacity  of  8,000  hp.  The  apparatus  at  present  installed  is  capable 
of  delivering  2,500  hp,  and  additional  apparatus  is  being  put  in  as  rap- 
idly as  possible  for  2,500  hp  more.  The  step-up  and  step-down  trans- 
formers and  switchboard  apparatus  were  furnished  by  the  Westing- 
house  Company  and  the  synchronous  frequency  changers  for  chang- 
ing from  30  to  60  cycles  were  furnished  by  the  Bullock  Company. 
This  apparatus  was  all  set  up,  ready  for  operation  seven  months 
from  the  date  of  the  order  for  it.  The  50,000-volt  line  insulators 
were  furnished  by  the  R.  Thomas  &  Sons  Company,  of  East  Liver- 
pool. The  aluminum  cable  was  supplied  by  the  Pittsburg  Reduction 
Company. 

The  station  buildings  for  the  transmission  were  designed  by  Mr. 
Wallace  C.  Johnson,  chief  engineer  of  the  Shawinigan  Water  & 
Power  Company,  who  also  had  in  charge  the  carrying  out  of  the 
construction  work.  The  transmission  was  laid  out  and  the  construc- 
tion directed  by  Mr.  Ralph  D.  Mershon,  consulting  engineer  for 
the  company. 

A  New  Street  Car. 


It  is  stated  that  a  new  type  of  street  car  is  being  made  for  the 
Twin  City  Rapid  Transit  Company,  of  St.  Paul.  Separate  entrances 
and  exits  through  the  rear  vestibule  are  contemplated,  and  a  plan  is 
being  worked  out  for  a  means  of  ingress  through  the  motorman's 
cab.  Both  the  front  and  rear  vestibules  are  to  be  lengthened  a  foot 
or  two.  A  partition  will  divide  these  vestibules  in  half.  At  the 
right  will  be  the  entrance,  and  at  the  left  the  exit.  Thus  passengers 
may  enter  and  leave  the  car  without  jostling.  It  is  believed  that 
w-ith  the  separate  entrances  and  exits  the  time  for  stops  will  be 
reduced  by  one-half,  as  there  w'ill  be  simultaneous  movement  on  the 
part  of  passengers  getting  off  and  getting  on. 
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The  C^onsiriictiun  of  Aerial  Telephone  lines      III' 

Hy  Ahfuuk  v.  Audott,  C.  E. 

Till!  last  section  ilc.ilt  wiili  tin-  viiriiiu>>  stresses  upon  poles. 
Tiie  next  subject  to  be  taken  up  is  that  uf  guying. 
U iiynifi. —l.vl  A  li,  l'"iK.  it,  be  the  vertical  elevation  of  a 
pole,  entering  the  ground  at  the  point  li,  and  let  .-/  C'  represent  the  re- 
sultant of  all  the  stresses  dtie  to  the  tension  of  the  circuits  acting  ni 
the  direction  .J  C'.  To  resist  this  tension  it  is  customary  to  rein- 
force the  pole  by  attaching  a  wire  rope,  or  iron  rod,  in  the  neigh- 
borhooil  of  the  point  .•/  extending  lo  the  ground,  or  to  some  other 
point  of  attachment  al  a  convenient  distance  from  ihe  pole  at  say 
D,  as  is  shown  at  1',  l-'ig.  (>.  It  is  now  re(piired  to  determine  tiie 
stresses  on  the  guy  ./  />.  and  on  the  pole  ./  H.  under  the  action  of 
the  force  .-/  C,  in  order  that  such  a  pole  may  be  i)roperly  designed. 
The  lieight  of  the  pole  A  B  is  known,  also  the  distance  B  D  from 
the  base  of  tlic  pole  to  the  point  of  attachment  of  the  guy,  and  the 
stress.  .-/  C.  To  any  convenient  scale  of  pounds  draw  A'C  parallel 
to  A  C,  and  make  A'C  equal  to  the  resultant  A  C  of  all  the  ten- 
sions on  the  pole.  From  A'  erect  the  perpendicular  A'D'.  Make  the 
length  of  A'D'  bear  the  same  proportion  to  A'C  that  A  B  does  to 
B  D,  or  in  other  words,  divide  the  length  of  the  pole  A  B  between 
the  application  of  the  resultant  and  the  ground  by  the  distance  B  D 
from  the  base  of  the  pole  to  the  point  at  which  the  guy  enters  the 
ground,  and  multiply  A'C  by  this  quotient  to  find  the  length  of 
A'D'.  This  result  is  the  compression  in  the  pole.  Connect  the 
points,  CD',  then  the  length  of  the  line  CD'  to  the  same  scale  as 
A'C.  and  A'D'  will  give  the  tension  in  the  guy  rod.     For  exampK', 


an  excellent  fastenmg  in  such  soil*.  A  still  more  recent  device 
consi.its  of  a  pointed  iron  pipe,  which  can  be  driven  into  the  earth, 
and  after  it  is  set,  une  or  more  sharp  spur-like  grappling  irons  can 
Ik-  |>rojeclcd  through  the  wall  of  the  pipe  into  the  earth.  lliesc 
devices  arc  shown  in  Fig.  7. 

Sometimes,  especially  in  soils  th;il  arc  marshy  or  have  quick^and 
it  is  usual  to  holt  the  pole  onto  two  long  timbers,  that  form  a  base 
on  which  it  m.iy  stan<l,  and  lo  the  end  of  which  the  guy  is  attached. 
Now  the  pole  may  fail  by  overturning,  and  the  timber  foundation 
must  hold  weight  enough  of  earth  to  prevent  tliis.  Take  the  example 
of  Fig.  6.  The  tendency  of  the  pole  to  tip 
over  is  measured  by  multiplying  the  height 

II  II        J2  "'  ''""  '"^''^  '°  '''*^  resultant  (25  ft.)  by  the 

\(        fB^  resultant  of  the  line  tension  (7,500  X  25  = 

[  "^       I  i«7,Soo    foot-pounds).     This   is    called   the 

I  _        I  moment   of   the   force   tending   to   overturn 

the  pole.  On  the  timbers  bolted  to  the  base 
1)1  the  pole  rests  a  quantity  of  earth;  the 
moment  of  which  (its  weight  multiplied  by 
ilie  distance  of  its  center  of  gravity  from 
the  pole)  must  be  equal  to  or  more  than  the 
overturning  moment.  The  distance  of  the 
ceiilor  of  gravity  of  this  earth  from  the  baso 
of  the  pole  is  half  the  distance  of  the  guy 


FIG.     6. — GUV     DIAGRAM. 

assume  a  30-lt.  pole  line,  carrying  5  ten-pin  cross  arms,  or  50  wires, 
each  stretched  to  a  tension  of  150  pounds.  The  resultant  A  C  oi 
the  tension  in  all  the  wires  will  be  7,500  pounds,  and  the  point  of 
application,  midway  between  the  top  and  bottom  arm  at  say  25  ft. 
from  the  ground.  Suppose  the  guy  to  be  set  10  ft.  away  from  the 
base  of  the  pole,  then  A  B  divided  by  B  D  gives  2.5.  Fig.  6,  Z,  shows 
A'C  drawn  to  represent  7,500  pounds  (scale  4,000  per  inch).  A'D' 
is  made  2.5  times  as  long  as  A'C,  showing  the  compression  in  the 
pole  to  be  18,750  pounds,  and  CD'  is  found  to  be  2.69  times  as  long 
as  A'C,  giving  20,200  pounds  (approximately)  as  the  tension  on 
the  guy.  The  necessary  size  required  for  the  pole  is  readily  calcu- 
lated by  remembering  that  the  pole  is  a  column  supported  at  the 
base,  and  the  diameter  may  be  obtained  by  the  use  of  the  preceding 
formulse.  As  guys  are  always  in  tension  it  is  usual  to  make  them  of 
wire  rope,  or  iron  rods,  but  it  is  necessary  to  remember  that  not 
only  must  the  material  of  the  guy  itself  be  sufficiently  strong  to 
resist  the  stress  applied  upon  it,  but  its  attachment  both  to  the  pole 
and  to  the  ground,  or  other  object,  must  be  sufficient  to  withstand  all 
of  the  force  applied.  It  is  a  common  practice  to  fasten  guys  by  bolting 
the  end  of  the  strand  to  a  log  of  wood  termed  a  "dead  man,"  and 
burying  it  in  the  earth.  Another,  more  modern,  and  in  some  re- 
spects more  mechanical  method,  employs  a  device  resembling  an 
enormous  auger,  which  can  be  screwed  into  clay  or  loam,  and  makes 


FIG.    7. — VARIOUS  STYLES  OF  GUY  ANCHORS. 

from  the  pole,  or  in  this  example  5  ft.,  then  the  weight  of  the  earth 
_,  or  35,500  pounds.     Earth  weighs  about  100  pounds 


must  be 


per  cubic  foot,  hence 


33,200 


332  cutic  feet  of  earth  are  needed. 


Suppose  the  timbers  to  be  10  ft.  long  and  buried  6  ft.  below  the 
surface,  then  the  width  of  the  timbers  or  the  planking  they  carry 
332 


must  be 


=  5.5   ft.     This  will  exactly  balance  the  pole,  but 


10  X  6 
in  addition  a  fair  factor  of  safety  should  be  allowed. 

There  are  few  parts  of  a  telephone  plant  in  which  as  many  mis- 
takes are  made  as  in  guying.  Fig.  8  is  an  illustration  of  some  of  the 
methods  in  which  guying  has  been  done.  At  A  the  well-known 
form  of  Y-guying  is  illustrated,  which  is  probably  the  best  device 
of  this  nature.  Here  the  upper  portion  of  the  guy  is  split  into  two 
parts,  one  of  which  is  attached  to  the  top  of  the  pole  and  the  other 
directly  beneath  the  lower  cross-arm.  By  this  means  there  is  less 
tendency  for  the  tension  in  the  circuits  to  bend  the  top  of  the  pole 
than  by  any  other  method.  Erroneous  methods  of  guying  are  shown 
in  the  other  four  examples  of  this  illustration,  the  difficulties  to 
which  they  give  rise  being  so  self-evident  that  further  explanation 
is  unnecessarv. 
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Anchor  Poles.— Chy  lines  are  called  upon  to  carry  large  niiinbcrs 
of  wires  and  cables,  and  it  is  often  necessary  either  to  turn  very 
sharp  corners  or  to  terminate  an  entire  line,  at  say  its  entrance  to  the 

unikTKnuind  system,  so  that  poles  must  frequently  resist  very  sc\cre 


FIG.    8. — WRONG   METHODS    OF  GUYING. 

longitudinal  stresses.  A  line  upon  which  80  or  100  wires  terminate, 
carrying  three  or  four  cables,  will  be  subjected  to  a  stress  at  the 
top  of  30,000  to  35,000  pounds,  and  poles  designed  to  carry  such 
tension,  are  termed  "anchor  poles."  By  far  the  neatest  solution  of 
this  problem  lies  in  the  erection  of  a  pole  built  of  structural  iron, 


FIG.  g." 


-STRUCTUR.\L  IRON    POLE. 


similar  to  that  shown  in  Fig.  9.  It  is  easy  to  design  such  a  pole  to 
carry  any  desired  line  stress,  suitable  for  the  most  restricted  location, 
of  city  streets  and,  withal,  present  even  a  pleasing  architectural 
appearance.  But  poles  of  this  kind  are  expensive,  the  one  in  the 
ilK'strntion  costing  upward  of  $500.     As  a  compromise  it  is  possible 


lo  reinforce  a  wooden  pole  in  such  a  manner  as  to  make  it  both 
^tructuraliy  strong  and  of  good  appearance.  This  is  accomplished  by 
tilting  the  top  of  the  pole  with  a  lattice  work  of  angles,  stiff  enough 
lo  transmit  all  the  tension  of  the  circuits  to  the  guy  rod  without 
bringing  an  undue  bending  moment  on  the  top  of  the  pole.  An  illus- 
tration of  the  "composite  anchor  pole"  is,  as  this  device  is  termed, 
given  in  Fig.  10  and  the  details  of  construction  shown  in  Figs.  11, 
12,  13  and  14.  Fig.  11  is  the  general  elevation  and  ground  plan  of 
the  entire  structure.  The  pole  may  be  any  suitable  stick  of  sufficient 
height,  say  40  ft  to  60  ft.,  to  carry  the  lowest  circuit  at  the  requisite 
elevation  above  ground  level.  The  top  diameter  should  not  be  less 
than  10  inches  and  the  diameter  at  the  ground  from  18  inches  to  24 
inches.  As  is  shown  in  Fig.  11,  the  pole  is  framed  into  two  yellow 
pine  sticks  shown  in  elevation  at  B  and  in  plan  at  D  D.  These  sticks 
carry  a  platform  of  3-in.  plank,  as  shown  in  the  elevation.  This 
platform  serves  to  carry  sufficient  weight  of  earth  to  keep  the  pole 
from  overturning.  Table  4  shows  the  dimensions  of  the  timber 
needed  for  various  capacities  of  pole  lines,  the  sizes  given  in  the 

TABLE    4. 
DIMENSIONS  OF  ANCHOR  PI..\TFORM. 


E  " 

gs 

3  S 

A 

B 

ZG 

y.L> 

4 

0 

12'0" 

20'0' 

6 

0 

I2'o" 

20'0' 

8 

0 

i3'o" 

22'0 

10 

0 

i3'o" 

22'o' 

4 

I 

I2'o" 

20'0 

6 

1 

1 3'°" 

22'o' 

8 

I 

1 3'o" 

22'0 

10 

I 

i4'o" 

24'o 

4 

2 

i3'o" 

22'0 

6 

2 

i3'o" 

22'0 

8 

2 

i4'o' 

24'0 

10 

2 

14  0' 

24'o 

4 

3 

i3'o" 

22'0 

6 

3 

i3'o" 

22'0' 

8 

3 

i4'o' 

24'0 

10 

3 

i4'o" 

24'0 

6'o" 

6" 

6'o" 

6" 

8'o" 

8" 

8'o" 

8" 

6'o" 

6" 

8'o" 

8" 

8'o" 

8" 

lo'o" 

10" 

8'o" 

8" 

8'o" 

8" 

lo'o" 

10" 

lo'o"     " 

10" 

S'o" 

8" 

8'o" 

8" 

I  o'o" 

10" 

I  o'o" 

lO" 

columns  headed  A  B,  etc.,  refer  to  the  dimensions  of  Fig.  11  desig- 
nated with  the  same  letter.  On  the  top  of  the  pole  a  simple  lattice 
if  angle  iron  is  placed,  made  as  shown  in  Fig.  12.  This  lattice  should 
I  easonably  fit  the  top  of  the  pole  and  be  long  enough  to  cover  the 
intire  space  occupied  by  the  cross-arms.  At  proper  intervals  a 
iransverse  angle  iron  is  rivetted  to  the  lattice  to  hold  the  cross- 
arms.  Fig.  12  is  a  detail  drawing  of  the  various  sizes  of  lattice 
needed,  while  all  dimensions  are  given  in  Table  5.  As  is  seen  in 
l'"ig.  10,  the  lattice  is  placed  on  the  back  of  the  pole;  i.  e.,  is  away 
from  the  direction  in  which  the  circuits  extend  and  secured  by  iron 
1  lands.  The  guy  is  a  Y-guy  and  also  secured  by  iron  bands  w-hich 
encircle  both  pole  and  lattice.     An  enlarged  cross  section  and  side 


elevation  of  the  bands  appears  in  Fig.  13.  Table  6  gives  dimensions 
for  guy  rod  bands  and  Table  7  data  for  pole  bands.  The  guy  rod 
consists  of  an  iron  rod  with  a  nut  at  the  lower  end  to  attach  it 
beneath  the  earth  platform,  and  a  clevis  at  the  upper  end,  to  which 
the  guy  rod  bands  are  attached,  as  shown  in  Fig.  10.     Fig.  14  gives 
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TABLE  s. 


DIMENSION   OF  POLE  LATTICES. 


POSITION  OF  GUYROD  BANDS. 


?x 

u 

<  • 

It 

&6 

-1 
III 

•1 
■Xi 

t 

0 
0 

6-xjM-xM- 

7  xjlj'xVi.' 

11.7 

IS 

la'o' 
ii'o" 

8 

in 

0 

6"xj!.i-xH' 
7-xj,trxV,.- 

II. 7 
15 

i8'o" 
ii'o' 

4 

1 

7-xj!i"xV.,- 

■  5 

6 

8 

1 
1 

6-xjirx«- 
7  xjli'xVi." 

11.7 

■  5 

IJ'O" 

i8'o" 

10 

1 

7"xj^i"xVi." 

■  5 

Jl'O* 

t 

6'xjH-x^- 

II. 7 

IJ'O* 

6-x3W-xS- 

II. 7 

8 

7  xjH'xVi.' 

>5 

i8'o" 

lo 

7"x.lTx»/i." 

J4.9 

ji'o' 

4 

6"xjt'j-x4fi- 

11.7 

6 

7"x3V4"xVi«" 

IS 

iS'o" 

8 

7'x3V4"xVi«" 

14.9 

i8'o- 

10 

7"x3^4"xVi«" 

34-9 

ai'o" 

Will. 
A  B 


Thick. 
C  D 


Upiwr    llanil. 


Miilwny  l>rlwcrn  .i<l  niul 
Midwny  liclwrcn  3<l  .iiiil 
Miilway  betwcrn   j(l  and 

Just    above   3(1   arm 

Just   below   31I   nriM 

\Ii(lwny  brtwcni  j(\  and 

JusI    below    3<1   arm 

ftlidway  between  3d  and 

Inst  .nbove    id   arm 

Alidway  between  3d  anil 

lii^t    liclow   31I   .irm 

lust  above  .|ib  arm 

Just    almve    id   arm 

.Midway  between  3d  and 
■Midwav  between  3d  and 
Just   aoovc   41b   arm.... 


3d  arm. 
4tb  arm. 
3d  arm. 


3d  arm. . 
4lh  arm 
4tli  arm 


4th  arm 
4th  arm 


Midway  lictwren  6lh  and  7lh  arm 
JutI    below   8tb   arm 


iunt  below  6tli  arm 
iial  below  «lb  arm 
lidway  betwcrn  9tb  &  latb  arm 
Midway  between  4th  &  cable-arm 
Midway    between    6th    fie   cablcarm 

Jiist    below    8tb    arm 

JiiHl    above    lotli    arm 

Just     above     cable-arm 

Midway  between  6th  and  cable-arm 

I  list  below  8th  arm 

Just  below   I oth  arm 


Upper  Band. 


DATA  FOR  GUY  ROD   BANDS. 


Lower  Band. 
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B     c       n       E 
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H 
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■      4^ 

•    sVa 
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2 
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H 
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r^ 

^ 
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?B 

m 

6 

H 

^ 

I 
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H 
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7 

V, 

y*    . 

•    aVa 

t'A 

S^ 

Ui 

H  ■  ■ 

■       aV4 

.      6 

in 

7 
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H 

1 
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H 
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4 
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4 

3 'A 
3 'A 
3 'A 

k 
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\ti 

M 
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..     ..     H 

iH 
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'm 
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iH 

'.'.'.    yi 

\^ 
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\^ 
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H     ■ 

4^ 
4>i 

iH 
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I  J/$ 

I 

6 

^n 
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\^ 
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%   ■ 

4 'A 

■  54 
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iV5 

I 

6 

2  Mi 
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i^ 

I 
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2% 

^ 

ti 

lU 
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2 
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2 
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3% 

\ 

6 

2 

■\V, 
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]^ 

^ 

^^ 

6 

jH 

2 

iH 

7 
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12 

4 

% 

r^ 
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2 

% 
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44 

7 

I'A 

2 

8 

4 

?« 
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iH 

2 

8 
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TABLE  7. 


D.\TA  FOR  POLE  BA.VDS. 


U|)pcr    Band. 


Middle  Band. 


Zu    2U  A       B     C 


i 

y4 

y*    ■ 


•  H    9      6 


tys 

Hi 


6      J^ 


iH 


■  ■    ••     H 

■■       ..       H 

p4  : 

12 

6     .. 
6     .. 

■    ::    H 

lH 

\^ 
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lH 

12 

6     .. 
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c 

D 

E 
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H 

K 

H 

*« 

^ 
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iH 

2 

6 

H 

** 

^ 
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i^ 

2 

6 

H 

H 

H 
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1 H 

2 

6 

H 
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H. 
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1 H 

2 

6 

H 

W 

H 
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2 

6 

^ 

H 

H 
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I H 

2 

6 

H 

1* 

^ 
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2 

6 

** 

H 

H 
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1% 

2 

6 

M 

}i 
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H 

^ 

^ 
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iH 
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% 
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H 

% 

H 
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H 

i* 
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6 

W 
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6 

T.\BLE  8. 

TABLE  q. 

MAIX 

GUY    ROD. 

BRANCHES 

FOR  GUY 

ROD. 

No.  of 

Xo.  of 

No.  of 

CroBS-.'\rms. 

Cables. 

A 

B 

C 

D 

E 

Cross-Arms 

Cables. 

A 

B 

C 

D 

E 

4 

0 

iH" 

25^2" 

7" 

1/2" 

yi" 

0 

iH" 

254" 

1 54" 

^" 

8 

0 
0 

iH" 
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7" 
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8 
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0 
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7" 
7" 

M: 

d" 

0 
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7" 
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H' 

10 
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2" 
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7" 
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8 

I 

iW 
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4 
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6 
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2" 
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i" 

10 

2 
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8 

3 

2" 
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7" 
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7V 

4 

3 

2" 
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3 
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■V 

6 

3 

2" 
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7" 
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3 
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\" 

8 

3 
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3" 
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1" 

3 
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l" 

10 

3 
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TABLES   5,  6,  7,  8  AND  9.— CONSTRUCTION  OF  AERIAL  TELEPHONE  LINES. 
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FIG.    12. — DETAILS    OF    COMPOSITE    POLE    TOP. 
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FIG.    10. — COMPOSITE    ANCHOR    POLE. 


FIG.   II. — ELEVATION  AND  PLAN  OF  COMPOSITE  ANCHOR  POLE. 


IIG.    13. — CROSS   SECTIONS  AND  SIDE  ELEVATIONS  OF  BANDS 


DETAILS  OF  COMPOSITE  TELEPHONE  POLE  CONSTRUCTION. 
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ili-lail  ilr;uviiiK  of  each  piece;  Table  8  the  Uimciiiiions  of  tlie  maiij 
rtui ;  Table  y  the  sizes  oi  the  branches  and  Tabic  10  data  for  ex 
tension  plates.      Poles  of  this  description  can  be  built   at   a  cost  of 


TABLE   10. 
CIV   ROD  EXTENSION  PLATES, 


No,  of         No.  or 
Cro»  Arnii,   C«l>lri. 
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from  luH)  to  $150,  depending  on  liue  capacity.  Their  strength  seenis 
.iniple,  for  the  anthor  has  known  several  blocks  of  a  hundred-wire 
line  with  five  cables  to  go  down,  leaving  an  anchor  pole  of  this  de- 
scription the  solitary  sentinel  .it  tin-  oiul  ol  the  line. 


Carbide  Furnace. 


By  Clinton  P.vul  Townsend. 

The  revoluble  calcium  carbide  furnace  of  Mr.  Hudson  Ma.xim 
has  been  described  in  these  columns.  This  early  furnace  might  be 
considered,  for  practical  purposes,  as  a  centrifugal  machine  wherein 
a  bed  of  tUiid  carbide  is  held  against  the  periphery  of  a  refractory 
revolving  casing,  and  by  the  passage  of  an  electric  current  through 
it,  is  sufficiently  heated  to  convert  superposed  portions  of  the 
charge.  This  furnace  bears  the  impress  of  its  early  date,  when 
calcium  carbide  was  regarded  as  a  readily  liquifiable  compound,  to 
be  tapped  from  the  furnace  or  handled  therein  like  molten  iron. 

A  patent  recently  issued  to  the  same  mventor  deals  with  the  true 
calcium  carbide — a  body  which  exists  as  a  mobile  mass  only  at  tem- 
peratures which  involve  both  a  vast  expenditure  of  heat  and  a  vast 
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MAXIM    ELECTRIC    FURNACE. 

waste.  The  carbide  is  no  longer  to  be  tapped  or  run  from  the  open 
mouth  of  a  drum,  but  is  obtained  as  slabs  or  ingots  embedded  in 
the  unconverted  charge  and  permitted  to  cool  in  place  in  the  crucible 
in  which  it  is  formed.  The  present  furnace  is  rather  analogous  in 
its  operation  to  the  constructions  of  Roberts  and  Hewes.  The  elec- 
trodes are  horizontal,  parallel  and  embedded  in  the  charge,  and  the 
circuit  is  closed  across  their  ends  for  initiating  the  reaction  by 
means  of  a  resistance  plate,  conveniently  formed  of  the  carbide 
from  a  previous  operation.  This  temporary  connection  is  soon  dissi- 
pated or  fused,  and  the  circuit  is  thereafter  closed  through  the  newly- 
formed  carbide,  which  by  the  gradual  and  equal  retraction  of  th^ 
electrodes  is  built  up  into  a  plate-like  mass. 

The  construction  will  be  clear  from  the  figure.  A  crucible,  D. 
provided  with  a  refractory  lining,  is  perforated  at  one  side  to  permit 
the  introduction  of  several  superposed  pairs  of  electrodes,  A,  A',  A', 
and  slotted  on  the  opposite  side  for  the  introduction  of  the  temporary 


short-circiiitinK  plates  of  carbide,  /;.  The  clectrodch  luuy  be  hollow, 
and  fincly-divi<lrd  carbuii  may  be  fed  through  them  for  the  better 
protection  of  their  working  ends.  The  several  electrodes  arc  slidably 
arranged  in  the  wall  of  a  surrounding  masonry  furnace,  C.  and  are 
preferably  arrauKcd  to  slide  within  a  sleeve,  a,  inset  as  shown  and 
provided  with  a  lilling  of  divided  carbon  to  insure  good  electrical 
contact.  In  some  cases  a  longer  intermediate  sleeve,  U,  as  shown, 
fitted  to  the  tijjper  electrodes,  is  used  to  pr(n'ide  additional  support 
for  the  projecting  carbons.  A  suitable  device,  of  ordinary  form,  is 
shown  for  charging  the  crucibles  as  they  are  brought  into  oper- 
ative relation  with  the  electrodes,  and  means  are  also  shown  for 
preliminarily  heating  the  charge  before  introduction  into  the  crucible. 
In  operation  the  circuit  is  temporarily  closed  between  the  two  elec- 
trodes constituting  each  horizontal  pair,  and  the  electrodes  arc  then 
slowly  retracted  in  such  manner  as  to  build  up  a  plate  of  carbide 
extending  horizontally  across  the  crucible.  •  At  the  end  of  the  oper- 
ation the  electrodes  are  withdrawn  entirely  from  the  crucible  and 
the  latter  is  inovcd  forward  upon  the  tracks,  another  of  similar 
construction  taking  its  place.  The  furnace  is  thus  essentially  inter- 
mittent in  type. 


Municipal  Ownership  Convention. 


L'ndcr  the  auspices  of  the  New  York  Reform  Club  a  national 
convention  will  be  held  in  this  city  on  municipal  ownership  and 
public  franchises,  February  25,  26  and  27.  The  following  programme 
has  been  prepared  by  the  advisory  board : 

Wednesday,  February  25  (morning  session,  10  A.  M,,  at  No.  233 
Fifth  Avenue). — .■\ddress  of  welcome  by  Mayor  Low,  of  New  York, 
and  Mr.  John  G.  Agar,  chairman ;  "Recent  History  of  Municipal 
Ownership  in  the  United  States,"  brief  contributions  by  Wm.  Wirt 
Howe,  former  ])resident  American  Bar  Association,  New  Orleans, 
La.,  Clinton  Rogers  Woodruff,  of  Philadelphia,  secretary  of  the 
National  Municipal  League,  L.  N.  Case,  manager  of  water  and  light 
plants,  Duluth,  members  of  the  stafT  of  the  New  York  School  of 
Commerce,  and  by  others ;  "Recent  British  Experience  of  Municipal 
Ownership,"  Mr.  Robert  Donald,  editor  of  the  Municipal^  Journal, 
London ;  "Recent  German  Experience  of  Municipal  Ownership," 
Mr.  Ed.  T.  Heyn,  of  Berlin ;  "Comparison  of  European  and  Ameri- 
can Methods  and  Results,"  Hon.  Robert  P.  Porter,  director  of  the 
Eleventh  Census  of  the  United  States ;  discussion.  .'\fternoon 
Session,  2.30  P.  M. — "Transportation,"  paper  by  Charles  T.  Yerkes, 
of  London  and  New  York,  address  by  Mayor  Harrison,  of  Chicago ; 
discussion ;  "City  Owning  and  Leasing,"  Mr.  Edward  M.  Shepard, 
counsel  to  the  Rapid  Transit  Commission,  New  York;  "Massachu- 
setts' Experience,"  Mr.  Louis  D.  Brandeis,  of  Boston;  discussion. 
Thursday,  February  26  (morning  session,  10  A.  M.). — "Gas  and 
Electric  Lighting"  (I,  Electric  Lighting),  Lieutenant  Cahoon,  sec- 
retary and  ex-president  of  the  National  Electric  Light  .\ssociatioi) ; 
discussion ;  H,  Gas  Lighting,  Walton  Clark,  general  superintendent 
Gas  Improvement  Company-,  Philadelphia,  Pa.,  past  president  Amer- 
ican Gas  Lighting  Association,  Alton  D.  Adams,  engineer.  Boston, 
Mass. ;  discussion  opened  by  Prof.  Ed.  W.  Bemis,  water  commis- 
sioner, Cleveland,  Ohio.  Afternoon  Session,  2.30  P,  M. — Water 
and  Telephones,  "European  Experience  of  Public  Ownership  of 
Telephones,"  Mr.  Bennett,  engineer  for  Glasgow  and  other  British 
municipal  telephone  systems ;  "Argument  for  Public  Ownership  of 
Telephones,"  Prof.  Parsons,  of  the  Boston  Law  School ;  "The  Super- 
iority of  Corporation  Ownership  of  Telephones,"  Mr.  U.  N.  Bethell, 
general  superintendent  New  York  Telephone  Company ;  discussion ; 
"City  Ownership  of  Water  Supply,"  Mr.  Wm.  R.  Hill,  president 
of  the  American  Water  Works  Association ;  discussion.  Friday, 
February  27  (morning  session,  10  A.  M.). — "How  Should  Public 
Service  Corporations  be  Controlled?"  Mr.  R.  R.  Bowker,  formerly 
of  the  Edison  Electric  Illuminating  Company,  New  York ;  discus- 
sion ;  "Regulation  and  Taxation  of  Public  Service  Corporations," 
Mr.  Allen  Ripley  Foote,  editor  of  Public  Policy;  discussion  opened 
by  Prof.  John  R,  Commons,  secretary  Taxation  Committee  National 
Civic  Federation.  Afternoon  Session,  2.30  P.  M. — "Labor  Clauses 
in  Franchise  Grants  and  the  Labor  View  of  Municipal  Ownership," 
ex-Mayor  Chase,  of  Haverhill,  Mass. ;  discussion ;  "Taxation  of 
Franchise  Values."  Mr.  Frederick  How-e.  of  Cleveland ;  discussion 
opened  by  Mr.  Wheeler  H.  Peckham,  president  of  City  Club,  New- 
York. 
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Developments  in  the  Indiana  Telephone  Field. 


New  Telephone  Patents. 


The  developments  in  Indiana  during  the  past  year  are  in  some 
respects  without  a  parallel  in  the  historj'  of  telephony  in  that  State. 
The  investment  of  capital  in  constructing  new  lines  and  establishing 
modern  exchanges,  improving  and  extending  old  systems  surpassed 
all  previous  figures.  The  formation  of  new  companies  and  the 
opening  up  of  new  fields  continued  actively  during  the  entire  year, 
while  indications  for  still  greater  possibilities  in  the  near  future 
are  apparent  on  every  hand.  In  Delaware  and  Madison  Counties, 
the  gas  belt  district  of  Indiana,  exchanges  were  built  by  the  Delaware 
&  Madison  Counties  Telephone  Company  in  Anderson,  Muncie, 
Elwood  and  Alexandria,  with  toll  lines  connecting  these  exchanges 
together  with  all  the  smaller  towns  and  villages  in  the  gas  belt, 
giving  the  citizens  of  this  industrial  section  of  the  State  a  complete 
up-to-date  telephone  service.  This  system  is  connected  with  the 
new  long-distance  lines  of  Indianapolis,  giving  them  a  complete 
long-distance  service  over  the  entire  State  of  Indiana.  The  increas- 
ing business  of  this  company  has  gone  far  beyond  the  expectations 
of  the  management.  Preparations  are  now  being  made  for  exten- 
sions together  with  additional  facilities  to  carry  on  both  the  local 
and  long-distance  business.  There  has  also  been  an  independent 
plant  built  at  Logansport  and  South  Bend,  which  gives  an  inde- 
pendent telephone  exchange  in  every  city  and  town  of  any  conse- 
quence in  the  State. 

A  great  many  extensions  have  been  added  to  the  system  of  the 
National  Telephone  &  Telegraph  Company,  of  Fort  Wayne,  which 
controls  the  long-distance  work  of  northern  Indiana.  The  managers 
report  that  there  is  considerable  work  to  be  done  in  the  independent 
field  during  the  coming  year  in  the  way  of  developing  the  farmers' 
trade.  Already  estimates  are  being  made  and  purchases  will  soon 
be  effected  in  order  to  start  this  work  as  early  as  possible.  The 
demand  for  farm  telephones  is  so  great  in  this  section  of  the  State 
that  the  various  telephone  companies  will  be  kept  busy  in  that  direc- 
tion during  most  of  the  present  year. 

In  Blackford  and  adjoining  counties,  which  is  covered  by  the 
United  Telephone  Company,  there  has  been  considerable  growth. 
The  toll  business  has  increased  25  per  cent,  on  the  lines  of  the 
United  Telephone  Company  and  the  number  of  telephones  has  in- 
creased a  little  over  20  per  cent.  All  new  apparatus  that  is  being 
put  in  is  of  the  very  latest  and  best,  so  that  the  service  is  improved, 
as  well  as  increased  in  volume.  Entirely  new  central  energy  boards 
were  put  in  at  Huntington  and  Marion,  both  exchanges  are  equipped 
with  entirely  new  telephones,  as  well  as  all  the  rest  of  the  apparatus. 
A  new  board  was  put  in  at  Montpelier  and  considerable  extensions 
were  made  at  Hartford  City.  The  farmers  of  this  district  are  now 
beginning  to  call  for  telephones  and  where  they  are  treated  fairly 
they  prefer  to  connect  direct  with  the  exchanges  and  pay  the  extra 
price,  $1.50  per  month,  rather  than  try  to  build  their  own  lines. 
There  is,  therefore,  no  friction  and  the  service  is  first  class. 

The  Cumberland  Telephone  Company  operates  in  thirteen  coun- 
ties in  southern  Indiana,  and  has  in  operation  at  this  time  more 
than  10,000  telephones.  It  is  perhaps  the  only  company  that  has 
anything  that  approaches  a  comprehensive  long-distance  telephone 
system.  The  central  exchange  for  this  system  is  in  the  city  of 
Evansville  and  the  situation  there  is  extremely  interesting  and 
perilous.  The  city  authorities  have  declared  that  the  Cumberland 
Company's  franchise  has  expired  by  limitation,  and  have  brought 
suit  to  oust  it  from  the  streets  of  the  city.  The  company's  defense 
is  that  it  has  a  perpetual  charter  and  is  confident  the  court  will 
sustain  its  right  to  continue  business  in  Evansville.  In  either  event 
there  is  great  prospect  for  improvements  and  extensions  in  this  field. 
If  the  city  wins  it  will  install  a  new  municipal  telephone  plant,  and 
it  is  so  sanguine  of  its  position  that  steps  in  that  direction  are  already 
being  taken.  The  New  Telephone  Company  and  the  New  Long- 
Distancc  Telephone  Company,  of  Indianapolis,  covers  central  Indiana 
thoroughly  and  has  made  many  improvements  and  long-distance 
extensions  during  the  year.  These  improvements,  however,  are  to 
be  followed  by  still  greater  during  the  present  year.  This  company 
has  looked  carefully  to  its  relation  to  the  financial  world  evidenced 
by  its  reports  made  to  the  stockholders. 

As  great  as  the  telephone  business  of  Indiana  now  is,  there  still 
remain  a  few  unoccupied  fields  and  the  possibilities  in  construction 
and  the  improvement  and  extension  of  plants  already  in  operation, 
will  call  for  vast  expenditures  of  money  for  labor  and  material 
during  the  present  year. 


A  few  weeks  since  brief  mention  was  made  under  this  heading 
of  a  patent  covering  an  arrangement  of  telephone  circuits  wherein 
by  the  use  of  more  than  one  induction  coil  at  the  subscriber's  sta 
tion,  increased  efficiency  of  transmission  was  claimed.  In  a  patent 
issued  February  3,  1903,  entitled,  "Telephonic  apparatus,"  and 
granted  to  the  same  inventor,  C.  G.  Burke,  of  Brooklyn,  N.  Y.,  an- 
other device  of  the  same  nature  is  described.  In  this  latest  circuit, 
shown  in  Fig.  I,  wherein  the  right-hand  end  of  the  line  only  is  pro- 
vided with  the  modified  apparatus,  there  is  inserted  in  the  main 
line  the  many-turn,  high-resistance  secondaries  of  several  induction 
coils,  the  primary  windings  of  which,  of  less  turns  and  less  resist- 
ance, are  connected  together  and  to  an  auxiliary  receiver  to  be  used 
to  supplement  the  usual  receiver,  M'.  In  his  specification  Mr. 
Burke  states  that  by  such  a  combination  the  speech  transmitted  is 
much  improved,  both  in  volume  and  clearness,  and  that  the  improve- 


FIG.    I. — BURKE  TELEPHONE. 

ment  increases  with  each  additional  auxiliary  induction  coil.  He 
also  states  that  to  obtain  the  best  results  the  auxiliary  coils  should 
not  be  duplicates,  but  should  have  different  ratios  of  conversion  and 
different  resistances. 

A  careful  consideration  of  the  circuit  fails  to  reveal  any  reason 
for  any  real  gain  in  efficiency,  and  the  inventor  himself  is  evidently 
at  a  loss  to  explain  it,  for  he  says  in  regard  to  it,  "I  do  not  advance 
any  theory  in  explanation  of  this  fact."  It  is,  however,  quite  easy  to 
see  how  with  the  arrangements  of  circuit  shown  an  apparent  gain  is 
obtained,  for  each  additional  induction  coil  adds  to  the  proportion  of 
the  energy  available  for  the  auxiliary  receiver  and  subtracts  from 
that  available  in  the  low-resistance  line  receiver.  The  net  total 
energy,  of  course,  must  be  reduced  by  the  additional  iron  losses, 
which  prohibit  any  real  gain. 

A  patent  issued  the  same  date  to  Charles  H.  Gaunt,  of  St.  Paul, 
relates  to  combined  telegraphy  and  telephony  on  that  system  where 
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FIG.    2. — GAUNT    COMBINED    TELEGRAPH    AND    TELEPHONE    SYSTEM. 

each  metallic  circuit  is  available  for  the  simultaneous  transmission 
of  one  message  of  each  kind.  Fig.  2  shows  the  rudimentary  circuit 
wherein  2  2  is  a  telephone  line  having  the  bridged  stations,  A  A. 
and  the  telegraph  stations,  CC  C.  As  is  seen,  taps  are  carried  at  the 
telegraph  stations,  one  from  each  side  of  the  line,  through  the  non- 
inductive  resistance  coils,  11,  11;  through  the  inductively  equal 
coils,  3  to  the  point  E,  and  thence  through  the  telegraph  instruments. 
The  novelty  in  the  invention  lies  in  the  mutual  relations  of  the  coils, 
II,  II  and  3.  These  latter,  the  inductance  coils,  are  wound  to  the 
same  number  of  turns  each,  and  are  so  connected  as  to  form  an 
inductive  circuit  for  the  telegraph  currents  and  a  non-inductive  path 
for  the  telephone  currents.  In  order  not  to  shunt  an  appreciable 
portion  of  the  telephone  currents,  these  coils,  3,  are  wound  to  a  high 
resistance,  as  are  also  the  coils,  11,  11,  which  are  not  made  exactly 
equal,  but  are  adjusted  to  compensate  for  any  inequality  of  resist- 
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aiice  in  coils,  .?.  All  this  results  in  a  reduction  of  disturbance  to  the 
l('lc|>liiiuc  system  from  the  telegraph  signals,  first,  by  divuliiiK  the 
leleKr-iph  currents  exactly  ei|Uiilly  between  the  two  sides  of  the  line, 
and  second,  by  pruhiliiting  any  abrujit  changes  of  potential  on  account 
ol  the  choking  ellect  ol   the  inductance  coils. 

The  third  telephone  patent  of  this  issue  proviilcs  a  new  message- 
counting,  or  service-meter  system,  the  inventors  being  Messrs.  A.  M. 
Ittillard  and  1-,  .\.  b'alk,  who  have  assigned  the  patent  to  the  Amer- 
ican Telephone  &  Telegraph  Company.  This  system  provides  a  mes- 
sage counter,  adaptable  to  party  line  service,  to  be  located  at  the 
several  stations  and  yet  under  control  of  the  central  oflTicc  operator. 

In  Fig.  3  is  shown  a  connection  completed  through  a  central  energy 
central  oOice  of  the  Hell  type,  involving  a  single-station  line  and  a 
two-station  line.  At  each  station  at  H  is  shown  the  counting  mech- 
anism, controlled  by  a  polarized  electromagnet,  r,  and  wired  in  the 
branch  line  circuit  of  the  station.  At  m  is  shown  a  non-inductive 
shunt  circuit,  so  proportioned  that  while  the  meter-operating  current 
will  properly  affect  the  counter,  the  alternating  ringing  current 
will  not  aflfcct  it.  At  the  same  time  it  provides  a  path  around  the 
inductive  meter  coil  of  inappreciable  eflfect  in  reducing  the  trans- 
mission. At  the  central  station  there  is  provided  the  direct-current 
generator,  5^,  which  runs  at  a  constant  potential  much  higher  than 
that  of  the  battery,  5".  and  which  has  one  pole,  the  reverse  from  that 
of  the  battery,  grounded.  When  this  generator  is  connected  to  a 
subscriber's  line  having  the  receiver  ofT  the  hook,  a  current  much 
greater  than  the  normal  and  in  the  reverse  direction  flows,  with  the 
result  that  the  properly  poled  meter  operates  to  count  one  message. 
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FIG.  3. — BULLARD   AND  FALK  TELEPHONE   METER   AND   APPARATUS. 

This  is  the  gist  of  the  invention,  but  two  interesting  refinements 
are  introduced.  One  of  these  is  the  especial  arrangement  of  the 
meter  key,  K,  and  the  condensers,  k  and  k*,  by  which,  when  the 
key  is  depressed  to  make  a  count,  the  line  circuit  which  is  to  be 
transferred  from  the  battery  to  the  generator  is  connected  to  ground 
through  the  condenser,  k',  while  the  repeating  coil  winding,  j^,  whose 
circuit  is  to  be  opened,  is  shunted  by  the  condenser,  k;  with  the  result 
that  all  coil  discharges  find  a  path  through  the  condensers,  relieving 
the  subscribers'  telephones  of  part  of  the  disagreeable  resulting  rush 
of  current.  The  second  refinement  is  the  provision  of  the  switching 
relay,  .1/,  and  the  signal  lamp,  5^,  so  related  that  the  operator  is 
given  a  signal  to  register  the  call  by  the  answering  of  the  called 
party. 

Both  of  the  remaining  telephone  patents  are  granted  to  James 
A.  Wotton  and  assigned  by  him  to  the  Wotton  Electric  &  Manu- 
facturing Company.  The  first  of  these  describes  a  new  transmitter, 
while  the  second  is  for  a  method  of  manufacturing  electric  con- 
densers. The  novelty  of  the  transmitter  lies  in  the  insulating  of 
what  may  be  termed  the  back  electrode,  from  the  case  or  carbon 
chamber,  and  the  supporting  of  the  movable  electrode  upon  a  metallic 
diaphragm.  Thus  in  a  transmitter  of  the  general  type  of  the  Bell 
solid  back,  the  mica  disc  is  replaced  by  a  metallic  annular  disc  serving 
as  a  flexible  and  conducting  connection  between  the  frame  and 
movable  electrode,  while  the  stationary  electrode  is  mounted  upon 
rigid  insulating  material.  This  would  seem  to  be  an  admirable  idea 
and  result  in  an  efficient  instrument. 


The  improvement  in  the  manufacture  of  condcnberh  lies  in  the  use 
of  ordinary,  uninipregnated  paper  during  the  building  up  of  the 
condensers  and  the  simultaneuus  removal  of  the  moisture  from, 
and  the  impregnation  of  the  paper  with,  suitable  filling  insulator,  by 
treating  the  built  up  condcnser.s  in  a  heated  bath  of  wax.  lly  this 
means  the  cost  of  manufacture  of  the  condenser  is  said  to  be  much 
retliicrd. 


The  HneineerinE  of  Illumination. 


Mr.  V.  K.  L;insingh  addressed  the  Western  Society  of  Engineers 
in  Chicago  on  l'"ebruary  4,  lyoj,  on  the  subject,  "The  Engineering 
of  Illumination."  Mr.  Lansingh  is  a  specialist  in  illuminating  engi- 
neering in  Chicago. 

lie  introduced  his  remarks  by  calling  attention  to  the  fact  that 
a  great  deal  of  thought  has  been  given  by  engineers  in  times  past 
to  securing  the  highest  efficiency  from  power  house  apparatus,  and 
the  lowest  losses  in  the  distribution  of  electric  current  and  in  trans- 
forming it  into  light.  When,  however,  it  comes  to  using  the  light 
supplied  by  this  current,  there  is  great  wastefulness.  It  is  safe  to 
say  that  25  per  cent,  of  the  electric  light  in  this  country  used  is 
unnecessarily  wasted-  There  is  evidently  more  chance  to  secure 
greater  efficiency  by  studying  the  engineering  of  illumination  than 
anywhere  else  in  connection  with  electric  light  work. 

Mr.  Lansingh  then  went  into  a  discussion  of  interior  illumination. 
The  first  requisite  of  good  illumination,  he  considered  to  be  steadi- 
ness, particularly  in  inside  lights,  and  one  casting  shadows  in- 
volves constant  labor  on  the  part  of  the  eye  to  adapt  itself  to 
changing  conditions,  and  is  entirely  unsuited  to  interior  lighting. 
Next  in  importance  he  placed  diffusion  of  light,  so  that  the  illu- 
mination is  even  throughout  the  space  to  be  illuminated.  In  this 
connection  the  relative  intensities  of  the  flames  of  various  illu- 
minants  were  given.  The  third  requisite  is  that  the  light  must  be 
out  of  the  direct  line  of  vision.  The  influence  of  the  color  of  walls 
on  interior  illumination  was  discussed,  it  being  shown  that  white 
walls  reflected  about  80  per  cent,  of  the  light,  while  black  absorbs 
about  that  much.  Mathematical  formula  were  given  for  obtaining 
the  illumination  at  various  distances  from  the  source  of  light.  Shades 
and  reflectors  were  discussed  briefly,  and  the  undesirable  effects  of 
mirror  reflectors  without  some  form  of  diffusion  were  shown. 


Independent  Telephony  in  Kansas 


About  100  managers  of  independent  telephone  exchanges  in 
Kansas  met  in  Topeka  on  January  28,  29  and  30.  A  contract  was 
made  with  the  Kansas  City  Independent  Telephone  Company  to 
connect  Kansas  City  and  Topeka  by  an  independent  system  within 
four  months ;  Topeka  and  Wichita  and  Topeka  and  Belleville  within 
six  months. 

Among  the  papers  read  on  the  29th  were :  "The  Engineering 
of  the  Kansas  City  Exchange,"  by  M.  C.  Polk;  "Progress  in 
Southeastern  Kansas,"  by  M.  L.  Robeson,  of  Galena ;  "Hie  Jacet 
Berliner,"  by  Charles  E.  Wells,  of  Marion,  and  "Our  Needs  as  I 
See  Them,"  by  W.  H.  Nelson,  of  Smith  Center. 

New  officers  of  the  association  for  the  coming  year  were  elected 
as  follows :  A.  A.  Godard,  of  Topeka,  president ;  J.  M.  Doyle, 
Belleville,  vice-president ;  Charles  V.  Wells,  Marion,  secretary,  and 
J.  W.  Smith,  Minneapolis,  treasurer.  The  new  Executive  Com- 
mittee is  composed  of  C.  H.  Munsell,  Hiawatha ;  J.  E.  Byers, 
Ottawa ;  W.  H.  Nelson,  Smith  Center,  and  A.  R.  Champlin,  Newton. 


The  Cuyahoga  Telephone  Company. 


The  report  of  President  Dickson,  read  at  the  annual  meeting  of 
the  Cuyahoga  Telephone  (independent)  Company,  of  Cleveland, 
Ohio,  which  was  held  on  February  4,  shows  a  very  satisfactory 
condition  of  the  company's  affairs.  The  report  for  1901  showed  a 
deficit  of  $29,684,  while  that  for  1902  shows  a  surplus  of  $542.  Mr. 
Dickson  calls  attention  to  the  fact  that  it  cost  the  company  $10,000 
a  year  to  collect  the  rentals,  whereas  the  work  is  done  by  other 
companies  of  corresponding  size  for  $6,000.  He  will  inaugurate 
economies  in  this  direction,  and  will  reduce  the  number  of  em- 
ployees.    The   expenses    of    management,    he    says,    have  been    far 
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loo  high  in  the  past,  and  he  promises  to  effect  a  saving  by  discon- 
tinuing useless  departments  and  consolidating  others.  Extrava- 
gance in  the  previous  management  of  the  company's  affairs  was 
the  keynote  of  his  report.  The  officers  elected  are :  F.  S.  Dickson, 
president ;  E.  W.  Moore,  vice-president,  and  J.  B.  Hoge,  secretary. 

President  Dickson  proposes  to  raise  $400,000  necessary  to  make 
required  improvements  and  betterments  by  offering  $2,000,000  worth 
of  6  per  cent,  cumulative  preferred  stock  to  stockholders  at  60. 
The  plan  provides  for  the  liquidation  of  the  Federal  Telephone 
Company's  claims  against  the  Cuyahoga  Company,  by  the  acceptance 
by  the  former  of  7,415  shares  of  the  new  stock. 


CURRENT   NEWS   AND    NOTES. 

CHINESE  TELEGRAPHS.— In  spite  of  its  recent  assertion  that 
it  had  abandoned  the  proposed  scheme,  the  Government  of  China  has 
again  announced  that  it  has  decided  to  assume  control  of  the  Com- 
mercial telegraph  line  and  the  local  Taotai  at  Shanghai  has  formally 
requested  the  consuls  to  forbid  foreigners  to  purchase  shares  in  these 
lines. 

ST.  LOUIS  WORLD'S  EAIR  DEDICATION.— Thz  grounds 
and  buildings  of  the  St.  Louis  World's  Fair  will  be  dedicated  on 
April  30  next  by  President  Roosevelt  and  an  address  will  be  de- 
livered by  ex-President  Cleveland.  A  military  pageant  will  precede 
the  dedication  ceremonies,  which  will  take  place  in  the  Palace  of 
Liberal  Arts.  Arrangements  are  being  made  for  the  seating  of 
60,000  people  within  the  building,  which  is  720  feet  long  by  525 
feet  wide.  A  grand  display  of  fireworks  v/ill  take  place  in  the 
evening. 


OHIO  ENGINEERS.— The  Ohio  Society  of  Mechanical,  Elec- 
trical and  Steam  Engineers  will  hold  its  next  meeting  in  Warren  on 
February  14.  Several  papers  of  interest  to  those  engaged  in  these 
branches  of  engineering  will  be  presented.  Among  them  are  the 
following:  "Oiling  Systems  for  Power  Plants,"  by  P.  E.  Moock, 
of  Canton,  and  "Gas  Engines  vs.  Steam  Engines,"  by  E.  M.  Adams, 
of  Akron.  The  officers  of  the  association  are  E.  E.  Miller,  Canton, 
president;  C.  J.  Miller,  Canton,  secretary,  and  R.  H.  Probert, 
Akron,  treasurer. 


AUTOMOBILE  MAKERS  MEET.— Officers  for  the  coming  year 
were  elected  by  the  National  Association  of  Automobile  Manufac- 
turers at  a  meeting  of  the  Board  of  Directors,  held  in  New  York 
City  last  week,  as  follows  :  President — M.  J.  Budlong,  Hartford, 
Conn. ;  First  Vice-President — H.  W.  Leonard,  Bron.xville,  New 
York ;  Second  Vice-President — W.  T.  White,  Cleveland,  Ohio ; 
Third  Vice-President— Charles  Clifton,  Buffalo,  N.  Y. ;  Secretary- 
Hi.  T.  Unwin,  New  York  City  ;  Treasurer — Percy  Owen,  New  York 
City.  The  association  is  directing  its  efforts  at  present  toward  mak- 
ing a  success  of  the  National  Good  Roads  Convention  to  be  held  at 
the  Auditorium,  Chicago,  on  February  14. 


LECTURE  ON  SUBMARINE  CABLES.— Dr.  A.  E.  Kennelly, 
of  Harvard  University,  is  to  lecture  before  the  New  York  Electrical 
Society  on  Wednesday,  February  18,  at  8  P.  M.,  at  the  American 
Institute,  19  West  Forty-fourth  Street.  The  lecture,  which  will 
be  illustrated  profusely  with  lantern  slides,  and  to  which  ladies  are 
specially  invited,  will  deal  with  the  Doctor's  own  experiences  in  lay- 
ing recently  an  all-American  cable  across  the  Gulf  of  Mexico,  and 
will  thus  combine  the  personal  element  with  a  great  deal  of  useful 
and  up-to-date  information.  Dr.  Kennelly  has  in  a  marked  degree 
the  gift  of  popular  exposition,  and  the  lecture  will  be  one  of  the 
events  of  the  society's  very  successful  season. 


MARCONI  WIRELESS  TELEGRAPH  NEWS  AGENCY.- A 
cable  dispatch  from  London  of  February  7  says :  The  Chancery 
Court  to-day  granted  the  Marconi  Wireless  Telegraph  Company 
an  extension  of  its  powers  by  which  it  is  entitled  to  carry  on  the 
business  of  news  agent  and  publisher  on  shipboard.  This  probably 
refers  to  the  scheme  of  publishing  a  daily  newspaper  on  shipboard, 
the  news  being  received  by  wireless  telegrams.  Mr.  Marconi,  who 
was  a  passenger  on  the  Etruria,  said  the  idea  of  publishing  a  daily 
newspaper  with  wireless  dispatches  had  taken  tangible  form.  When 
the  Etruria  was  twenty  miles  west  of  Browhcad  a  summary  of  the 
day's  news  was  transmitted,  printod  .-inil  distributed  to  tiie  passengers. 


THE  ENGINEERS'  CLUB.— The  Engineers'  Club  has  acquired 
the  property,  32  and  34  West  Fortieth  Street,  New  York  City,  a 
plot  50  X  98.9,  facing  Bryant  Park  and  the  new  Public  Library  site, 
and  now  occupied  by  two  five-story  English  basement  houses.  The 
seller  of  the  property  is  William  M.  Martin.  It  is  the  intention  of 
the  Engineers'  Club  to  erect  a  new  clubhouse  on  this  site,  although 
it  is  not  likely  any  active  steps  in  the  matter  will  be  taken  for  some 
time  to  come,  as  the  club's  lease  on  its  present  quarters  at  374  Fifth 
Avenue  has  four  years  yet  to  run.  The  Engineers'  Club  is  the  second 
organization  to  select  this  block  on  Fortieth  Street  as  the  location 
for  a  new  house.  A  little  further  to  the  west,  nearer  to  Sixth 
Avenue,  stands  the  new  twelve-story  structure  of  the  Republican 
Club,  only  recently  completed.  The  great  New  York  Library  will 
occupy  the  center  of  the  block,  facing  on  Fifth  Avenue. 


CHICAGO  MUNICIPAL  OWNERSHIP.— Cheaper  light  and 
heat  for  the  people  of  Chicago  will  be  the  argument  on  which  the 
civic  committee  will  urge  the  legislature  to  pass  the  Finn  bills, 
providing  for  public  ownership  of  gas  and  electric  light  plants, 
adopted  by  the  City  Council.  Chairman  Finn  of  the  committee 
says :  "  Not  only  would  the  people  of  Chicago  get  cheaper  light 
under  municipal  ownership,  but  heat  could  be  furnished  to  every 
home  at  such  a  price  as  would  make  another  coal  famine  an  im- 
possibility. Were  the  electric  light  bill  passed  the  city  should  at 
once  proceed  to  put  it  into  operation,  and  as  a  first  step  should  se- 
cure from  the  sanitary  district  the  right  to  the  invaluable  water 
power  at  Lockport.  With  this  cheap  power  not  only  could  we  light 
all  our  streets  with  electricity  at  comparatively  small  cost,  but  we 
could  furnish  electric  light  to  the  people  much  cheaper  than  rates 
which  now  rule  for  gas."  In  fact,  we  don't  see  why  anything  need 
cost    anybody    a    cent. 


MARCONI  SYSTEM  IN  CANADA.— Some  opposition  has  been 
offered  to  the  establishment  of  a  Marconi  station  at  McGill  Uni- 
versity, Montreal,  Canada,  on  the  ground  that  such  a  station  would 
seriously  impair  the  usefulness  of  the  physical  labaratories,  but 
more  important  still,  the  operation  of  a  wireless  telegraph  station 
in  Montreal  or  its  vicinity  would  increase  the  danger  of  fires  aris- 
ing from  defective  insulation  of  electric  wires  of  all  kinds  through- 
out the  city,  and  might,  therefore,  increase  to  the  university,  in  com- 
mon with  all  the  citizens  of  Montreal,  the  cost  of  insurance  against 
fires.  Willard  D.  Green,  general  representative  of  Mr.  Marconi  in 
Canada,  denies  that  the  establishment  of  a  wireless  telegraph  station 
on  Mount  Royal,  700  yards  away,  will  affect  the  instruments  in  the 
McGill  laboratory.  He  also  denies  that  there  will  be  any  danger  from 
fires  in  case  of  defective  insulation  or  that  the  transmission  of  a 
message  will  cause  great  noise.  He  intimates  that  some  of  the 
governors  of  McGill  are  very  much  interested  in  telegraph  and 
cable  companies,  and  that  this  may  account  for  their  opposition. 
Sir  William  Van  Home,  R.  B.  Angus,  Lord  Strathcona,  James 
Ross,  and  other  large  telegraph  shareholders  are  also  governors  of 
McGill. 


WIRELESS  STOCK  QUOTATIONS.— Last  week  quotations  of 
the  curb  stocks  were  sent  in  New  York  City  by  wireless  telegraph  to 
the  office  of  Dow,  Jones  &  Co.,  at  44  Broad  Street.  An  automobile 
with  a  De  Forest  wireless  apparatus  on  board  sent  the  messages  up 
a  seven-foot  brass  pole  into  the  air.  The  "responder"  was  put  up  in 
one  of  the  inside  private  offices  of  Dow,  Jones  &  Co.  in  the  basement 
of  the  Edison  Building  and  the  door  was  closed.  A  ground  con- 
nection was  made  by  connecting  the  little  machine  with  a  water 
pipe.  The  sending  operator  sat  on  the  side  of  the  automobile  and 
clicked  away  on  an  ordinary  telegraph  key.  The  curb  reporter 
hands  the  quotations  to  the  operator  on  the  wagon  instead  of  to 
messenger  boys,  thus  saving  three  or  four  minutes  on  each  quota- 
tion. Stocks  sometimes  go  up  three  points  in  a  minute  on  the  curb 
nnd  reporting  them  has  been  slow  compared  with  the  exchange 
quotations.  President  White,  of  the  De  Forest  Wireless  Telegraph 
Company,  said  that  Henry  Clews  &  Co.,  Miller  &  Co.  and  several 
other  firms  were  going  to  try  the  experiment  of  having  receivers 
in  their  offices  in  Broad  Street,  where  the  curb  market  is.  There 
w^as  no  doubt,  he  said,  that  messages  could  be  sent  to  Broadway 
offices,  too.  The  company  has  had  four  automobiles  constructed  with 
the  sending  apparatus  and  poles  for  this  purpose  and  propose  event- 
ually, so  its  promoters  say.  to  supply  a  news  service. 
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WIKLLESS  TELEGKAl'H  STATIONS  lOK  YACHTS  will, 
it  is  stated,  l)c  cstabliiihed  at  Newport  and  un  the  iiurih  !>liurc  of 
Long  Island,  so  that  yachts  on  the  Sonnd,  whicii  ihcy  frcijui-nt  so 
numerously  all  suninK-r,  can  be  constantly  in  touch  with  the  land,  for 
all  manner  of  purposes. 


"ONE-A-l'LNNY." — In  England,  the  Sunderland  Town  Council 
has  decided  to  try  the  e.xperinicnt  of  supplying  electricity  for  the 
lighting  of  the  workmen's  dwellings  owned  by  the  municipality 
on  the  penny-in-the-slot  principle.  The  corporation  propose  to  sup- 
ply an  8-cp  liKht  which  will  last  five  and  one -fifth  hour.s  fur  I'ue  piuiiy 


TKAIN  WIRELESS  TELEGRAPHY.— h  cable  dispatch  from 
Berlin  of  January  29  says:  The  experiments  on  the  military  rail- 
road between  Berlin  and  Zosscn  in  connection  with  keeping  a  mov- 
ing train  in  continuous  wireless  comniiuiication  witli  the  signal  sta- 
tion have  been  completely  successful.     The  Hraiui  system  was  used. 


CHEAP  R.tPH.WL — A  cable  dispatch  from  London  of  February 
7  says:  In  connection  with  the  articles  on  radium  and  the  price  of 
that  extraordinary  metal,  a  correspoiulcnl  writes  to  one  of  the 
new spaper.-i :  "I  am  selling  pure  radium  bromide  at  8  shillings  per 
milligram,  which  is  equal  to  £400,000  per  kilo."  This  is  about  $900. 
000  per  pound.     Scientists  are  the  only  purchasers. 


COXXECTICUT  THIRD  RAIL.— At  Hartford,  on  February 
S,  in  the  State  House  of  Representatives  Senator  Ney  presented  a 
bill  for  the  incorporation  of  a  trust  company  in  Hartford  by  attor- 
neys for  the  projected  tliird-rail  railroad  between  Hartford,  Mid- 
dletown,  and  New  Haven,  the  capital  stock  to  be  within  $10,000,000. 
The  trust  company,  it  is  understood,  is  for  the  purpose  of  financing 
a  projected  parallel  to  the  New  Haven   Road. 


TRAXSPORTATJON  IN  LOXDOX.—A  royal  commission  has 
been  appointed  to  inquire  into  the  question  of  the  locomotion  and 
transport  needs  of  London  and  the  desirability  of  establishing  some 
authority  or  tribunal  to  which  all  schemes  of  railway  and  street 
car  line  construction  should  be  referred.  Sir  David  Barfour  is 
appointed  Chairman  of  the  commission,  which  includes  among  its 
members  Earl  Cawdor,  Sir  John  Wolfe-Barry,  and  a  dozen  other 
prominent  men. 


RAILROAD  TROLLEY  FEEDERS.— A  most  interesting  article 
appears  in  the  valuable  periodical,  the  World's  Work,  for  February, 
by  Sylvester  Baxter,  on  the  manner  in  which  the  Boston  &  Maine 
Railroad,  under  the  far-sighted  policy  of  President  Tuttle,  has  built 
up  a  fine  subsidiary  trolley  system  as  a  feeder  and  parallel  to  its 
main  steam  lines,  not  only  supplementing  them,  but  creating  new 
traffic  under  new  conditions.  Mr.  Baxter  points  out  how  in  many 
ways  the  traffic  differentiates  from  that  of  the  old  steam  system. 


DIGEST  OF  AUTOMOBILE  AND  HORSELESS  CARRIAGE 
PATENTS. — The  American  Patents  Publishing  Company,  Wash- 
ington, has  issued  a  supplement  from  June,  iSgg,  to  January,  1902, 
to  the  "Digest  of  United  States  Patents  of  Automobiles  and  Horse- 
less Carriages,"  since  which  latter  date  digests  of  these  patents  have 
been  published  in  the  American  Electric  and  AutO)nobile  Patents 
Monthly.  One  of  the  important  features  of  the  Supplement  is  a  list 
of  all  references  cited  against  each  application  in  its  course  through 
the  Patent  Office. 


AMERICAN  INVENTION  IN  1902.— The  report  of  the  Com- 
missioner of  Patents  for  the  calendar  year  1902  shows  a  total  of 
49,490  applications  for  patents,  including  designs,  and  that  27,776 
patents,  including  designs,  were  issued.  In  addition  there  were  no 
patents  reissued,  2,006  trade  marks  registered,  and  767  labels  and 
158  prints  registered.  During  the  year  23,331  patents  expired. 
4,471  applications  allowed  were  forfeited  because  of  non-payment  of 
fees,  and  9.284  allowed  applications  are  still  awaiting  final  fees.  The 
excess  of  receipts  over  expenditures  was  $159,514. 


BIRKELAXD  ELECTROMAGNETIC  GUX.—A  cable  dispatch 
from  Berlin  of  January  31  says:  Birkeland's  electromagnetic  can- 
non, the  one  described  in  the  technical  press  a  year  ago,  is  now  en- 
gaging the  attention  of  German  artillerists,  in  an  improved  shape. 


Although  it  i.s  only  available  in  forts  and  is  too  complex  to  be  trusted 
to  un  ordinary  gunner,  the  German  experts  regard  it  as  the  fore- 
runner of  a  new  type  of  ordnance.  The  principle  of  the  gun  is  the 
passing  of  a  powerful  current  through  wire  spirals  in  the  bore  with- 
out heating.  It  throws  a  fifty  pound  prujcclilc  more  than  three  miles 
with  accuracy.  Hut  Itirkelund  .says  he  can  increase  the  distance 
four-fold.  This  is  the  first  electric  gun  the  German  artillerists  have 
found  practicable.  The  above,  we  surmise,  originated  with  the  press 
:igenl  of  the  gun. 


MARCONI  SYSI  EM  ABROAD.— A  commission  appointed  by 
the  Italian  Goverimient  to  consider  the  establishing  of  wireless  coin- 
munication  between  Italy  and  the  .Argentine  Republic  has  made  a 
favorable  report  on  the  subject.  It  is  understood  that  the  government 
will  allot  $140,000  to  e(|uip  the  Italian  station,  which  will  also  serve 
subsequently  as  a  means  of  communication  with  Erythrea  and  Sar- 
dinia. The  Marconi  system  has  also  been  adopted  to  complete  tele- 
graph comnnmicalion  between  Cape  Town  and  Cairo.  Telegraph 
wires  are  already  erected  from  Cape  Town  to  Ujiji,  a  distance  of 
more  than  3,000  miles.  It  is  expected  that  wires  will  soon  be  finished 
from  Cairo  to  Fashoda.  Owing  to  the  country  between  Fashoda  and 
Ujiji  presenting  serious  engineering  difficulties  the  wire  lines  will 
be  linked  by  the  etheric  system,  at  least  temporarily. 


GERMAN  ELECTRICAL  CONSOLIDATION.— RckrrmK  to 
reports  already  published  in  these  pages,  a  cable  dispatch  from  Berlin 
of  February  10  says :  The  Siemcns-Halske  and  Schuckert  Electrical 
Companies  have  decided  to  unite,  subject  to  the  approval  of  the 
stockholders.  An  impulse  towards  amalgamation  was  given  by 
ihe  .•\ligcmcinc  and  Union  combination  on  December  22.  The 
Sicmens-Halske  Company  has  a  capital  of  $13,625,000.  and  $7,500,000 
in  debentures.  The  Schuckert  Company,  which  lately  was  in  finan- 
cial difficulties,  has  a  capital  of  $10,500,000  plus  $7,000,000  of  the 
Continental  Financing  Company.  The  new  concern  is  to  be  a  limited 
company  with  a  capital  of  $25,500,000.  It  will  be  known  as  the  Sie- 
mens-Schuckert  Works.  It  is  understood  that  the  old  companies 
share  about  equally  in  supplying  the  capital.  All  the  "watered"  stock 
and  worthless  assets  will  be  eliminated  and  only  the  factories,  ma- 
terial on  hand,  and  sound  accounts  will  figure  on  the  new  books. 
.•\11  the  shares  of  sub-companies  will  be  excluded,  as  well  as  those  of 
the  Siemens  Dynamo  Works  at  Charlottcnburg  and  the  cable  works 
at  West  End.  The  combination  will  take  over  the  old  companies  in 
April.  All  the  electrical  works  of  Germany  are  now  practically  in- 
cluded in  the  two  companies,  and  it  is  believed  that  the  latter  will 
make  common  prices. 


Letter  to  the  Editors. 


Stresses  in  Alternator  Frames. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — Referring  to  the  article  in  your  issue  of  January  24  on 
"Stress  on  Frames  of  Alternating-current  Generators,"  I  wish  to  call 
your  attention  to  the  fact  that  the  author  has  neglected  torque  in 
the  inner  circumference  of  the  core,  which  tends  to  move  the  point 
of  greatest  stress  from  the  center  in  the  direction  of  rotation,  and 
which  certainly  enters  as  an  important  factor  in  regard  to  stress. 
The  force  due  to  this  torque  in  the  example  given  would  be  about 
10,000  lbs.  at  500  kw  and  100  r.p.m.,  which  is  about  the  same  as 
the  total  weight  of  the  stationary  part. 

But  I  think  it  unnecessary  to  develop  the  formula,  as  this  method 
of  calculating  is  of  no  consequence  whatever.  The  frames  of  great 
machines  must  be  calculated  in  relation  to  the  airspace,  that  is,  the 
deflection  must  be  calculated  just  as  in  the  case  of  a  shaft,  and  the 
frame  dimensioned  accordingly.  I  think  it  unnecessary  to  give  any 
formula  relative  to  this  case,  as  there  is  an  excellent  article,  "The 
elastic  curve  of  three-phase  machines  with  great  diameters,"  by 
Hans  Linsenmann.  in  the  Elcktrotechnischc  Zeitschrift,  Xos.  5  and 
6,   1902. 

At  the  same  time  I  wish  to  congratulate  you  for  taking  up  this 
matter  in  your  paper,  as  it  should  stir  up  American  designers 
and  prevent  the  present  enormous  waste  of  material  in  alternating- 
current  generator  frames.  The  European  manufacturers  are  in 
this  case  very  much  ahead  of  the  American,   possible  on  account 
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of  the  serious  economical  crisis  in  the  electrical  industry  and  the 
high  prices  of  material.  They  have  tried,  as  is  well  known  to  de- 
signers of  electrical  machines,  to  avoid  absolutely  the  use  of  cast 
iron  for  the  strained  parts.  In  this  particular  construction,  the 
"strutted"  frames  of  the  A.  E.  G.  and  the  wrought  iron  frames  of 
the  Siemens  &  Halskc  firms  arc  typical  examples.  Where  cast 
iron  is  used,  they  have  tried  to  diminish  weight  by  the  use  of  strain 


bolts  and   ihe  application  of  special  supports  in  the  foundation  for 
the  lower  half  of  the  frame. 

The  saving  of  weight  is  enormous  and  in  a  5,000-kw  frame,  where 
the  magnetic  iron  has  a  weight  of  40  tons,  the  total  weight  of  a 
strutted  frame  is  50  tons,  as  compared  with  23s  tons  of  an  Ameri- 
can cast-iron  frame  of  the  ordinary  construction. 

WiLKENSBURG,    Pa.  .  A.  HaNSSON. 


Dynamos,  Motors  and  Transformers. 

Heyland  Motor. — Heyland. — The  first  part  of  a  detailed  illus- 
trated description  of  the  latest  form  of  construction  of  his  non- 
synchronous  machines  with  compensation  and  compounding.  Dif- 
ferent firms  have  taken  up  this  type  and  have  reached  the  same  con- 
struction. He  first  discusses  the  choice  of  the  dimensions  of  these 
machines  and  then  deals  with  the  theory  of  commutation  in  the 
exciting  commutator.  This  theory  is  essentially  different  from 
that  of  the  commutation  in  direct-current  machines,  and  a  new 
winding  (polyphase  winding  with  branches  connected  in  parallel) 
has  been  developed  which  is  now  used  in  all  larger  machines. 
This  form  of  winding  avoids  entirely  all  disadvantages  which  were 
still  found  in  the  earlier  forms  of  this  machine.  In  discussing  the 
choice  of  the  dimensions  of  the  rotor,  he  gives  a  comparison  be- 
tween non-synchronous  machines  and  synchronous  machines,  and 
shows  that  the  difference  between  his  excited  non-synchronous  ma- 
chine and  the  ordinary  non-synchronous  machine  is  the  same  as 
between  a  normally  excited  synchronous  machine  and  a  synchronous 
machine  without  excitation ;  the  excited  non-synchronous  machine 
is  superior  to  the  synchronous  machine  in  all  points  in  which  the 
ordinary  unexcited  non-synchronous  machine  differs  from  a  syn- 
chronous machine  without  excitation.  He  says  that  these  points 
have  been  of  great  advantage,  as  they  enable  him  to  build  broader 
machines  with  smaller  diameter  and  of  more  compact  form  than 
the  ordinary  machine,  and  to  use  a  simple  form  of  slot  with  a  few 
large  open  slots  per  pole.  He  then  discusses  the  dimensions  of 
the  commutator  and  states  that  in  his  machines  the  commutator 
surface  per  kilowatt  is  only  about  5  to  10  per  cent,  of  that  in  direct- 
current  machines  of  the  same  capacity ;  he  shows  that  this  is  due 
to  the  use  of  a  short-circuited  armature.  The  number  of  brushes 
is  given  by  the  number  of  phases ;  for  a  compensated  three-phase 
machine  three  brushes  are  required,  and  if  the  machine  is  com- 
pounded, three  more  brushes  for  the  compounding  current,  i.  e., 
in  the  whole  six  brushes.  The  minimum  number  of  segments  per 
pair  of  poles  is,  therefore,  6  segments  for  the  compensated  machines 
and  12  for  the  compensated  and  compound  machines;  i.  e.,  3  or  6 
segments  per  pole.  These  numbers  of  segments  are  used  in  small 
machines,  while  in  large  machines  the  maximum  number  of  seg- 
ments used  per  pole  is  12.  The  most  important  part  of  the  machine 
is  the  winding  of  the  rotor;  it  has  to  fulfill  a  double  purpose;  it 
must  be  a  short-circuited  winding,  and  it  must  at  the  same  time 
permit  the  supply  of  the  magnetizing  currents  to  the  rotor  by  means 
of  a  commutator.  This  problem  has  been  solved  in  a  perfect  man- 
ner in  the  latest  type  of  winding.  The  author  begins  with  a  general 
discussion  of  the  theoretical  principles  of  the  commutation  in  his 
machine.     The  paper  is  to  be  continued — Elek.  Zeit.,  January  22. 

REFERENCE. 

Action  of  Shunt-Wound  Motor  ivhen  Driven  by  a  Series-lVound 
Dynamo. — McAllister. — An  illustrated  article  in  which  the  author 
analyzes  the  phenomena  connected  with  the  operation  of  shunt- 
wound  motors  driven  from  scries- wound  generators. — .4jn.  Elec, 
February. 

Lights  and  Lighting. 

Electric  Train  Lighting. — Dowling. — An  abstract  of  a  paper  read 
before  the  Dublin  Section  of  the  (Brit.)  Inst.  Elec.  Eng.  The 
author  briefly  describes  some  of  the  most  important  systems  of  elec- 
tric lighting  in  use  in  America,  Continental  Europe  and  England,  and 
then  gives  a  detailed  description  of  the  Stone  system.     Each  coach 


has  a  complete  installation  of  dynamo  and  storage  batteries  quite 
independent  of  any  other  coach ;  the  connections  and  regulation  of 
the  power  supplied  to  a  generator  by  means  of  a  belt  which  slips 
after  attaining  a  certain  speed,  are  discussed.  In  the  discussion, 
Tatlow  suggested  that  the  arrangements  for  supplying  oil  to  the 
bearings  of  the  dynamo  were  elaborate,  and  asked  whether  the 
ordinary  ring  method  of  lubrication  would  not  answer  all  require- 
ments. It  was  also  asked  whether  any  explosion  of  the  gases  in 
the  containing  bo.xes  of  the  storage  batteries  had  occurred.  In 
replying,  Dowling  stated  that  the  conditions  are  very  exacting,  and 
it  is  necessary  to  exclude  dirt  and  grit ;  space  is  very  limited  and 
there  is  probably  not  sufficient  room  to  admit  of  the  adoption  of 
the  oil-ring  method  of  lubrication.  He  had  seen  a  cell  explode 
on  one  occasion,  when  the  gases  were  ignited  by  a  spark. — Lond. 
Elec,  January  23. 

REFERENCE. 

The  Electric  Arc. — A  didactic  article  on  the  electric  arc,  dis- 
cussing the  various  causes  for  the  differences  in  the  color  of  the 

light  emitted  from  the  arc. — Am.  Elec,  February. 

Power. 

The  Water  Powers  of  Switzerland. — Thormann. — An  account  of 
an  investigation  as  to  whether  it  is  possible  to  obtain  from  water- 
falls the  electric  power  required  to  operate  all  the  railroads  of 
Switzerland.  He  finds  that  the  complete  substitution  of  electric 
power  for  steam  is  quite  possible,  but  it  would  not  entail  an  appre- 
ciable decrease  in  the  actual  cost  of  operation.  The  five  principal 
railroads  existing  to-day  in  Switzerland  require  a  daily  motive 
power  of  more  than  30,000  hp.  To  organize  a  general  electric  service, 
it  would  be  necessary  to  have  available  high-tension  alternating 
currents  of  an  appropriate  power  of  60,000  hp,  besides  an  indis- 
pensable reserve.  Without  taking  into  account  the  numerous  water- 
falls which  have  so  far  not  been  utilized,  there  are  on  Swiss  territory 
21  large  stations,  producing  sufficient  energy  to  furnish  at  present 
86,000  hp.  Among  them  are  the  Siel  and  the  Lanfenburg  stations, 
each  of  20,000  hp,  and  those  of  St.  Moritz,  of  Nangen-sur-Aar,  of 
Bernan.  and  of  Voeggisthal,  each  of  S,ooo  hp.  These  21  stations 
would,  of  themselves,  be  more  than  sufficient  to  distribute  the  neces- 
sary power  to  the  Swiss  railways.  The  cost,  however,  of  the  con- 
version of  the  railways  to  electric  traction  would  amount  to  nearly 
32^  million  dollars.  The  adoption  of  electric  traction  would  have 
the  advantage  of  doing  away  with  the  present  consumption  of  coal, 
now  imported  from  other  countries,  and  the  use  of  electric  power 
would  encourage  the  development  of  several  national  industries. — 
L'Elec,  noticed  briefly  in  Lond.  Elec.  Eng.,  January  16. 

Electric  Operation  of  Bridges  and  Canal  Lifts. — A  note  stating 
that  the  electric  operation  of  a  bridge  over  the  River  Weaver  at 
Northwich  has  been  so  successful  that  the  navigation  authorities 
have  decided  to  work  the  Anderson  Canal  lift  by  electricity  also. 
This  lift  is  at  the  point  where  the  River  Weaver  is  connected  to 
the  Shropshire  Union  Canal.  When  this  conversion  to  electric 
operation  has  been  completed  one  man  in  the  switch  house  will  be 
able  to  control  all  the  necessary  movements,  whereas  heretofore 
eight  men  have  been  necessary  to  work  the  lifts.  The  electrical 
plant  comprises  two  motors  for  working  the  lock  gates  at  the  end' 
of  the  Shropshire  Union  Canal,  which  is  70  feet  above  the  level' 
of  the  Weaver ;  one  motor  on  each  of  the  pontoons  controlling 
by  means  of  ropes  the  lock  gates  at  either  end,  and  one  motor  in  the- 
engine  house  directly  connected  to  a  variable-stroke  pump  to  supply 
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water  iiiuliM  pressure  of  71x1  piuiiids  prr  M|iiiirc  null  to  llic  siiinc. 
The  two  vertical  cylinders  of  llic  hydraulic  lifts  are  connected  so 
that  as  one  pontoon  sinks  it  forces  up  the  other;  an  additional  supply 
of  water  under  pressure  is,  however,  necessary  to  overcome  friction 
and  any  dilTercnce  in  weight  between  the  two  pontoons. — Lond  l-.lfi-. 
/•«^'..  January  16. 

«KKtJ<KNCKS. 

Care  of  Induction  Motors  in  a  Large  Factory. — Wkkks. — A  short 
article  giving  much  practical  advice  on  the  starling  and  operation 
of  induction  motors  in  factories. — Am.  like,  February. 

lUcctnc    Control   for    litevators. — James. — An    illustrated    article 
describing   the    fundamental    features   of   the   semi-automatic    push- 
button  system,   which   is   an  elaboration   of  the   magnet   system  of 
elevator  control. — Am.  l-Acc,  February. 
Traction 

Surfiur  Contact  System. — A  well-illustrated  description  of  the 
Cruvellier  surface  contact  system  for  long-distance  traction,  with 
3-phasc  currents  at  3,000  volts.    The  adjoining  diagram  shows  two 
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sections  of  the  road,  A  B  and  B  C ;  they  are  supplied  with  current 
from  the  distributing  boxes,  D,  E  and  f;  these  are  double,  each  half 
corresponding  to  a  distinct  section ;  the  sections  are  applied  at  both 
ends.  The  studs  of  the  section  A  B  are  marked  Pi,  P-  and  Pi ; 
those  of  the  section  B  C  are  F'u  P'^.  The  last  three  studs  of  the 
section  A  B  are  connected  with  the  left-hand  side  of  E,  and  the  first 
three  with  the  right-hand  side  of  D.  All  the  studs  on  the  same  line. 
P  for  instance,  are  connected  together  by  an  armored  underground 
cable  laid  along  the  road;  each  stud  forms  a  junction  box.  At  both 
ends  of  each  section  are  placed  the  boxes  marked  M,  connected  with 
the  preceding  and  the  following  sections;  their  object  is  to  facilitate 
the  crossing  from  one  section  to  the  other,  without  interruption 
of  the  current ;  the  position  of  these  boxes  is  determined  by  the  train 
speeds.  When  a  train  is  at  a  standstill  on  the  section,  A  B,  there 
will  be  no  current  on  this  section ;  as  soon,  however,  as  the  driver 
works  the  controller,  the  first  contact  of  the  latter  sends  through 
one  of  the  lines  (that  of  the  studs,  F,,  for  instance),  by  means  of 
the  electric  sliding  pieces,  the  current  from  a  small  storage  battery. 
which  acts  upon  two  small  electro-magnets  placed  in  the  two  cor- 
responding contact  boxes ;  the  connections  at  both  ends  of  the  sec- 
tion are  thus  established  and  the  section  is  under  current,  so  that 
the  train  will  be  able  to  proceed.  As  soon  as  the  train  has  left 
the  section  the  electro-magnets  no  longer  have  current,  and  the  con- 
tacts drop  by  the  combined  action  of  their  weight,  and  that  of  the 
electro-magnet  cores ;  the  section  is  thus  cut  out  of  circuit.  The 
diagram  shows  the  manner  in  which  the  connection  is  established 
between  the  3,000- volt  cables  and  the  sections  of  studs  by  means 
of  the  distributing  bo.xes.  The  triple  contact,  which  makes  the 
connection,  is  governed  by  the  direct-current  solenoid,  S,  the  core,  F, 
of  which  operates  the  triple  make-and-break ;  the  solenoid,  S,  is  sup- 
plied with  current  from  a  storage  battery  carried  on  the  engine  or 
car,  and  connected  to  one  of  the  wires  and  to  earth.  The  con- 
nection with  one  of  the  line  wires  is  by  the  small  make-and-break. 
t,  governed  by  a  small  solenoid,  c.  connected  in  series  with  one  of 
the  line  wires,  the  core  of  which  operates  a  bolt,  v;  this  maintains 
the  contacts,  although  the  exciting  of  the  direct-current  electro- 
magnet be  cut  off.  When  there  is  no  train  on  a  section,  the  core.  F . 
is  down,  the  alternating  contacts  are  open,  and  the  core.  0.  has  dis- 
engaged the  bolt,  which  establishes  the  contacts  at  i.  When  a  train 
runs  on  the  section,  it  delivers  to  5  a  direct  current  through  the 
make-and-break,  1;  the  direct-current  contacts  close,  the  current 
flows  through  the  alternating-current  solenoid,  e.  the  core,  a.  is 
drawn  in,  the  bolt,  v,  engages  the  core,  F,  and  the  direct  current 


is  cut  off  at  I.  The  section  remains  under  current  |jy  tin-  m>1c 
action  of  the  olcclru magnet,  c,  and  there  is  no  longer  connection 
between  the  studs  and  the  road,  the  circuit  of  the  solenoid,  S,  being 
cut  out.  When  the  train  runs  ofT  the  section  the  alternating  cur- 
rent is  cut  out  at  I',  the  bolt,  v,  disengages  the  core,  /•',  the  triple 
cnnlact  is  broken  and  the  section  is  idle.  At  the  same  time  the 
make  and-brcak,  1,  will  close  and  be  ready  to  receive  direct  current 
from  the  following  train.  Should  it  be  decided  to  establish  a 
block,  it  would  be  sulVicient  to  insert  a  small  winding  between  the 
electro-magnet,  i-,  and  the  conl;icls,  1,  and  to  connect  it  with  the 
following  section ;  no  train  could  then  proceed  on  the  section  so 
long  as  there  is  one  on  the  following  section.  A  small  electro- 
magnet on  the  locomotive  or  car  serves  to  cut  off  the  connection 
between  the  storage  battery  and  earth,  so  that  when  running  there 
is  never  a  pole  to  earth.  The  current  is  collected  by  a  special  type 
of  sliding  contact,  formed  of  small  laminations,  and  which,  during 
exhaustive  experiments,  has  withstood  a  strain  e<|ual  to  that  of  a 
total  run  of  6,300  miles  at  a  speed  of  112  miles  an  hour,  there  being 
practically  no  wear  and  tear.  The  length  of  the  different  sections 
RniK  of    the    road    depends    upon    the    traveling 

speed  required  ;  for  a  speed  of  60  miles  an 
hour  each  section  would  be  1,640  ft.  in 
length  ;  for  double  the  speed  they  would  be 
3,280  ft.  in  length,  and  in  both  cases  each 
section  would  remain  alive  for  18  seconds 
only.  The  system  has  insulated  mains, 
there  is  no  return  through  the  rails;  the 
pressure  in  the  aerial  feeder^  is  3,000  volts; 
the  underground  cables  are  also  at  a  3,000- 
volt  pressure  and  supply  the  studs ;  the 
atter  are  placed  about  30  ft.  apart.  Com- 
pared with  the  third-rail  system,  it  is 
claimed  that  this  system  shows  an  economy 
of  cost  of  working  of  about  30  per  cent,  in  electrical  energy.  Noth- 
ing is  said  about  the  motors  which  are  lo  be  used. — Lond.  ling'ing, 
January  2. 

British  Traiira'ay  Statistics. — .'\s  a  supplement  to  this  issue  the 
annual  table  of  electric  tramways  and  railways  is  published,  which 
shows  a  large  increase  in  the  number  of  lines  in  operation  in  the 
United  Kingdom.  \t  the  beginning  of  last  year  85  electric  tram- 
ways and  railways  were  running;  to-day  there  are  113,  an  increase 
of  nearly  33  per  cent.  This,  moreover,  is  irrespective  of  the  number 
of  lines  which  have  been  added  to  existing  systems,  and  it  is  prob- 
able that  the  mileage  of  electrically-driven  lines  has  been  almost 
doubled.  There  are  fewer  lines  "in  progress"  and  "projected"  than 
last  year,  but  this  points  rather  to  the  extreme  rapidity  with  which 
electric  tramways  are  now  pushed  through,  than  to  any  decrease  in 
the  activity  in  electric  traction.  Most  of  the  new  lines  are  on  the 
overhead  trolley  system.  A  single  instance  of  the  Siemens  "bow" 
collector  is  nearly  completed  at  Sheerness,  and  there  are  a  modern 
conduit  system  at  Bournemouth  and  a  surface  conduit  system  at 
Wolverhampton,    both    of   which   are   running   satisfactorily. — Lx)nd. 


Elec,  January  23. 

Large  Three-phase  Locomotive. — A  note  stating  that  Ganz  &  Co. 
have  secured  an  order  for  three  3,000-volt.  3-phase  locomotives  for 
the  Adriatic  Railway.  These  will  be  the  largest  electric  locomotives 
in  Europe,  being  intended  for  a  speed  of  40  miles  per  hour,  with  a 
normal  tractive  effort  of  8.000  pounds  and  a  maximum  tractive  effort 
or  12,000  pounds.  When  drawing  freight  trains  at  20  miles  per 
hour,  the  normal  tractive  effort  has  to  be  14,000  pounds  and  the 
maximum  22,000  pounds.  The  locomotives  are  of  the  4-axle  type 
and  will  weigh  56  tons.  The  motors  will  be  connected  in  cascade 
for  drawing  freight  trains  and  for  starting  passenger  trains. — Lond. 
Elec,  January  23. 

REFERENCE. 

Raihi'ay  Signals. — Pico. — A  long  and  well-illustrated  paper  on 
railway  block  signalling. — Lond.  Elec.  Eng..  January  2. 

Installations,  Systems  and  Appliances. 

Electrical  Equipment  of  a  Large  Department  Store. — Knox. — An 
illustrated  article  describing  the  mechanical  plant  of  R.  H.  Macy  & 
Co.'s  department  store  building  in  New  York  City.  The  building 
is  electrically  lighted,  and  electricity  is  also  used  to  drive  motors, 
parcel  conveyors,  pneumatic  blowers,  carpet  and  sewing  machines, 
ventilating  fans,  glass-cutting  machines,  laundry  and  kitchen  ma- 
chinery, etc.     The  plant,  which  is  situated  in  the  sub-basement,  has 
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.1  total  capacity  of  2,000  kvv,  and  comprises  4  400-k\v  generators, 
direct-connected  to  horizontal  tandem  compound  Corliss  engines, 
and  two  200-kw  generators  direct-connected  to  horizontal  tandem 
compound  high-speed  engines.  The  engines  are  run  non-condensing 
at  130  pounds  initial  pressure.  The  equipment  of  the  dynamo  panel 
differs  from  the  usual  arrangement  in  several  respects;  in  the  first 
place,  the  equalizer  bus-bar,  usually  placed  at  the  back  of  the  dynamo 
panel,  is  omitted,  the  equalizer  connections  between  the  dynamos 
being  made  at  automatic  switches  near  the  dynamos ;  the  second 
departure  from  the  usual  practice  is  the  omission  of  the  dynamo 
main  three-pole  switches ;  each  of  these  switches  is  replaced  by  a 
small  knife-switch  and  small  circuit-breaker,  which  control  the 
operating  circuit  and  the  3-pole  automatic  electro-magnetic  dynamo 
switch  located  near  each  dynamo.  Altogether  there  are  11,000  in- 
candescent lamps  and  1,200  enclosed  arc  lamps. — Am.  Elcc,  Feb- 
ruary. 

Wires,  Wiring  and  Conduits. 
Dlstribulion  of  the  Current  in  a  Neticork  of  Wire. — Feussner. — 
An  account  of  an  investigation  founded  upon  Kirchhoff's  laws  as 
basis  for  calculating  the  distribution  of  currents  in  a  network  of 
wires.  These  laws  permit  in  any  case  of  the  formation  of  a  system 
of  linear  equations  from  which  the  current  strength  in  each  wire 
may  be  obtained  as  the  quotient  of  two  determinants.  The  author 
develops  a  method  of  simplifying  the  calculation  of  more  compli- 
cated cases.  He  calls  A'^  the  conmion  denominator  of  all  the  different 
currents  in  a  network,  and  formulates  a  number  of  theories  in- 
volving this  quantity.  Thus  the  resistance  of  any  given  network 
between  two  points,  A  and  B,  is  obtained  by  dividing  the  N  of  the 
network  by  the  A''  of  another  network  produced  by  joining  the 
points,  A  and  B.  Moreover,  the  N  oi  a.  network  which  may  be  split 
up  into  partial  nets  with  or  without  connecting  wires,  is  a  sum 
whose  first  term  is  the  product  of  the  sum  of  the  resistances  of  the 
connecting  wires  into  the  N's  of  all  partial  nets,  while  the  terms 
which  follow  are  the  same  products  with  the  N's  replaced  by  the 
N's  of  the  same  nets  with  their  junctions  together. — Ann.  d.  Phys., 
1902,  No.   13;  abstracted  in  Lond.  Elec,  January  23. 

REFERENCES. 

Cable  Conduits. — Schmidt. — The  first  part  of  a  long  and  well- 
illustrated  article  on  details  of  the  mechanical  construction  of  con- 
duits for  underground  cables,  and  in  general  of  such  devices  which 
are  used  for  protecting  underground  cables  against  injuries. — Elek. 
Zeit.,  January  22. 

Three-lVirc  Direct-Currcitl  Wiring. — Percy. — .An  article  with 
illustrations  and  wiring  tables  for  the  3-wire  system  of  distribution. 
—Am.  Elec.,  February. 

Electro-Physics  and  Magnetism. 

Grafhical  Methods  for  Alternating-Current  Phenomena. — Orlich. 
— .\n  article  on  the  limitations  of  the  graphical  methods.  The 
representation  of  alternating-current  values  by  means  of  geometrical 
vectors  was  originally  based  on  the  assumption  of  pure  sine  waves. 
This  method  was  later  applied  to  the  general  case  of  any  wave  form, 
the  length  of  a  vector  being  assumed  to  represent  the  effective  value; 
but  it  was  found  that  this  method  cannot  be  strictly  correct  in  the 
general  case.  The  present  author  discusses  the  graphical  repre- 
sentation of  the  3-star  e.m.f's  of  a  3-phasc  system,  and  proves  that 
a  generally  correct  treatment  is  impossible  by  a  graphical  method ; 
the  only  assumptions  which  he  makes  for  the  graphical  method  are 
that  the  length  of  a  vector  equals  the  effective  value  and  that  the 
law  of  the  geometrical  addition  of  vectors  is  fulfilled.  He  proves 
that  a  generally  correct  representation  of  the  facts  by  graphical 
methods  is  impossible,  even  if  the  vectors  are  not  limited  to  a 
plane,  but  to  a  space  of  three  dimensions. — Elec.  Zeit.,  January  22. 

Principles  of  the  Dynamics  of  the  Electron. — .\brah.\m.— A  long 
theoretical  paper  in  which  he  formulates  the  equations  governing 
the  motion  of  an  electron.  He  assumes  the  latter  to  be  a  rigid 
spherical  particle  carrying  the  electricity  uniformly  distributed  over 
its  surface  or  through  its  volume.  He  assumes  with  Kaufmann 
that  these  spheres  whose  radius  i>  about  a  billionth  of  a  millimeter, 
have  no  mass  in  the  ordinary  sense.  Their  inertia  is  of  a  purely 
electro-magnetic  nature,  and  is  different  for  forces  along  and  across 
the  line  of  motion.  He  shows  by  means  of  vector  analysis  that 
Newton's  first  axiom  applies  to  the  electron  in  the  following  form : 
If  its  motion  was  from  the  beginning  a  uniform  motion  of  pure 
translation,  and  if  the  velocity  is  less  than  that  of  light,  then  no 
external    force    is   necessary    to   keep    the   motion   uniform.      If   the 


velocity  of  the  electron  is  no  longer  small  in  comparison  with  the 
velocity  of  light,  the  impulse  is  no  longer  proportional  to  the  velocity. 
The  longitudinal  and  transverse  masses  depend  in  a  different  manner 
upon  the  velocity.  The  author  sees  nothing  in  the  way  of  building 
up  a  complete  system  of  mechanics  upon  an  electro-magnetic  basis. 
— Ann.  d.  Phys.,  1903,  No.  i ;  abstracted  in  Lond.  Elec.,  January  23. 

Discharge  in  an  Electric  Field. — Cantor. — An  account  of  an  in- 
vestigation of  the  influence  of  an  electric  field  upon  a  discharge 
potential.  When  a  spark-gap  is  immersed  in  a  transverse  electro- 
static field,  the  discharge  potential  is  reduced,  and  this  is  the  case 
not  only  when  the  field  is  steady,  but  also  when  it  is  alternating. 
He  produced  the  alternating  field  by  a  condenser  fed  by  an  induction 
coil  and  attached  the  wire  conveying  the  condenser  discharge  to  a 
lube  which  contained  the  spark-gap;  it  was  then  found  that  the 
discharge  potential  of  the  latter  fell  from  3,200  to  2,200  volts.  In 
another  experiment  two  copper  discs  100  mm  in  diameter  were 
mounted  at  a  distance  of  40  mm  apart  and  insulated.  One  of  them 
was  then  connected  with  the  wire  conveying  the  alternating  dis- 
charge, while  the  other  was  connected  with  the  knob  of  an  elec- 
troscope. A  positive  charge  of  the  eletctroscope  was  maintained 
intact,  but  a  negative  charge  was  quickly  dissipated ;  there  was  no 
trace  of  a  discharge  between  the  plates,  nor  was  any  difference 
made  by  introducing  a  slab  of  paraffin  between  the  plates.  In  all 
these  respects,  therefore,  the  alternating  electric  field  produces  the 
same  action  as  would  be  produced  by  ultra-violet  light.  The  electric 
oscillations  used  had  a  wave-length  of  about  100  meters. — Ann.  d. 
Phys.,  1903,  No.  1  ;  abstracted  in  Lond.  Elec,  January  23. 
reference. 

Tliennomagnetic  Properties  of  Bismuth. — I^owndes. — .An  account 
of  an  investigation  of  the  change  of  electrical  resistance  in  the 
magnetic  field,  the  Hall  effect,  and  the  conductivity  for  heat  in  and 
out  of  the  magnetic  field  for  the  same  crystal  specimen  of  bismuth, 
the  temperatures  ranging  from  22°  to  186°. — Phil.  Mag.,  January; 
abstracted  in  Lond.  Elec,  January  23. 

ELECTRO-CHEMISTRY  AND    BATTERIES. 

Electrolytic  Rectifier. — .\n  illustrated  description  of  an  electro- 
lytic rectifier  developed  by  the  French  engineer  Nodon  and  now- 
being  put  on  the  market.  The  construction  is  extremely  simple 
and  consists  merely  of  a  hollow  cylinder  of  a  zinc-alluminum  alloy, 
immersed  in  a  solution  of  ammonium  phosphate ;  an  iron  containing 
vessel  forms  the  other  electrode.  A  few  minutes  after  starting  a 
film  commences  to  form  on  the  surface  of  the  aluminum  electrode; 
it  is  this  film  which  permits  current  to  pass  in  one  direction  only. 
In  order  to  utilize  both  half-waves  of  the  alternating  current  the 
well-known  Graetz  arrangement  is  used,  as  shown  in  a  diagram. 
With  polyphase  systems  it  is  necessary  to  use  a  number  of  cells 
equal  to  twice  the  number  of  wires  used  in  distribution.  Each 
cell  may  be  used  for  50  to  140  volts ;  for  higher  voltages  two  or 
more  cells  must  be  connected  in  series,  allowing  140  volts  as  a 
maximum  for  each  cell.  Regulation  in  connection  with  these  valves 
having  a  capacity  of  more  than  4  kw  may  be  effected  either  by  a 
choking  coil  on  the  alternating-current  side  of  the  apparatus  or  by 
the  adjustment  of  insulating  sleeves,  which  may  be  made  to  cover 
or  expose  the  aluminum-zinc  cylinders  at  will.  The  efficiency 
is  claimed  to  remain  practically  constant  at  75  per  cent,  for  all  loads, 
the  loss  consisting  in  a  reduction  of  10  to  12  per  cent,  of  the  e.m.f., 
and  a  leakage  of  alternating  current  within  the  rectifier  corre- 
sponding to  from  10  to  12  per  cent,  of  the  energy  utilized ;  this 
lost  energy  is  dissipated  as  heat,  which  raises  the  temperature  to 
almost  50°  C.  The  frequency  within  ordinary  limits  appears  to  have 
no  effect  on  the  efficiency  of  the  apparatus.  The  apparatus  is  pro- 
vided with  a  fan  for  forcing  cooling  air  through  the  aluminum 
cylinders,  which  are  made  hollow.  The  current  density  is  about  5 
■imp  per  square  decimeter  of  active  surface  of  aluminum.  Nodon 
has  also  designed  an  electrolytic  condenser  of  considerable  capacity 
on  the  same  principle,  for  use  in  starting  alternating-current  motors 
and   for  similar  purposes. — Lond.  Elec,  January  23. 

E.M.F.  of  Danicll  Cell. — Carhart. — \n  article  in  which  he  dis- 
cusses the  problem  why  the  e.m.f.  of  the  Daniell  cell  changes  with 
the  density  of  the  solutions.  He  had  formerly  given  a  new  explana- 
tion of  the  dependence  of  the  e.m.f.  of  a  Daniell  cell  on  the  con- 
centration of  the  two  solutions,  this  explanation  being  based  on  the 
fact  that  the  thermo-electromotive  force  between  a  metal  and  a 
solution  of  one  of  its  salts,  increases  w-ith  the  concentration  of  the 
solution.     J.    W.    Richards    has   offered   another   explanation,   based 
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upon  ilic  variaiiun  in  tlic  htat  of  forniatioiis  of  ^iiic  iind  copper 
.Milplialcs  with  the-  cumriitiation.  The  prc&iiU  author  (k-scribcs 
sonic  experiments  whicli  lie  ha.s  recently  made  and  which  appear 
to  liini  to  be  decisive  as  to  the  competency  of  his  own  cxpLtiiatiun, 
althoiiKh  he  docs  not  claim  that  his  txplanation  excludes  others 
when  the  subject  is  approached  from  a  ditlcrent  point  of  view,  lie 
measured  the  c.m.f.  of  a  Uanieli  cell  in  two  cases  in  which  the  zinc 
sulphate  solution  was  first  one-sixteenth  normal  and  later  a  normal 
solution;  the  ditTercncc  of  the  e.m.f's  in  both  cases  was  found  to  be 
0.Q2I  volt  at  30"  C.  The  value  calculated  from  the  therino-elcctro- 
motive  forces  at  the  zinc  plate  is  o.o.'q  volt ;  hence  the  thermal  elec- 
tromotive forces  are  ample  to  account  for  the  observed  variation 
in  the  e.ni.f.  of  the  cell.  The  change  in  the  e.m.f.  of  a  Daniell  cell 
when  one  zinc  sulphate  solution  is  substituted  for  the  other  is  the 
same  as  the  c.ni.f.  of  a  concentration  cell  set  up  with  zinc  electrodes 
and  the  two  solutions;  this  was  proven  experimentally  by  joining 
two  Daniell  cells  with  ditTercnt  concentrations  of  the  zinc  sulphate 
in  opposition  and  adding  in  series  with  them  a  zinc  sulphate  con- 
centration cell  set  up  with  the  same  solutions;  the  3  cells  balance 
w  ithin  i/iooo  volt ;  he  remarks  that  this  fact  is  not  in  agreement 
with  a  theorem  of  Nernst.  Ideally,  a  concentration  cell  is  one  con- 
taining no  internal  chemical  energy  to  be  transformed;  this  is  ilic 
case  when  the  solutions  arc  so  dilute  that  they  generate  no  IumI 
when  mixed;  the  heat  of  dilution  is  then  negligible,  and  the  first 
term  of  the  Gibbs-Helmholtz  equation  is  zero,  while  the  sccoiul 
one,  involving  the  absolute  temperature  and  the  temperature  co 
efficient  is  the  sole  expression  of  the  e.m.f.;  but  the  temperature 
co-efficient  is  the  sum  of  all  the  tliermo-electromotive  forces  at  the 
several  junctions  in  the  cell,  all  taken  with  their  proper  signs.  Such 
a  cell  converts  heat  into  electrical  energy.  .Vt  the  limit  when  there 
is  no  internal  chemical  energy,  all  the  heat  is  absorbed  from  ihc 
surroundings. — Elcctrochcm.  hid.,  January. 

Aluminum. — Burgess  and  Hambuechen. — An  article  giving  sonic 
laboratory  observations  on  aluminum.  The  authors  show  the  gri.;ii 
influence  which  the  ever-present,  thin,  invisible  film  on  an  aluminuni 
surface  has  upon  the  success  of  various  operations.  This  film  ~ 
supposed  to  have  considerable  strength  and  continuity,  and  if  it  is 
broken  or  removed  by  mechanical  means  the  aluminum  immediately 
forms  a  new  one.  In  soldering  aluminum  the  principal  difficulty 
seems  to  be  due  to  the  failure  of  the  alloy  used  as  a  solder  to  adhere 
to  the  aluminum,  a  condition  attributable  to  the  protective  film 
which  must  be  eliminated  before  the  metals  can  unite.  A  successful 
solder  consists  of  about  21  per  cent,  of  zinc,  76  per  cent,  of  tin  and 
3  per  cent,  of  aluminum ;  it  may  be  applied  directly  to  a  cleaned 
aluminum  surface  without  the  use  of  a  flux,  and  at  a  temperature 
but  little  above  that  which  is  necessary  for  soldering  copper  or 
iron.  There  are  certain  advantages  in  the  apparent  complication 
w-hich  the  use  of  a  flux  involves ;  a  suitable  solvent  for  the  oxide 
film  increases  the  rapidity  of  the  soldering  process,  increases  the 
certainty  of  adhesion  and  enables  cheaper  soldering  mixtures  to  be 
used.  The  requirement  for  such  a  flux  is  that  it  should  dissolve  the 
coating  and  leave  a  clean  surface  for  the  solder  to  unite  with,  upon 
application  of  heat;  it  seems  that  water  cannot  be  a  component  of 
a  suitable  flux.  A  material  which,  for  certain  solders,  forms  an 
admirably  flux,  is  stearic  acid ;  by  applying  it  to  a  freshly-scraped 
aluminum  surface  and  then  applying  a  tin-lead-zinc  alloy,  the  matter 
of  soldering  aluminum  presents  scarcely  greater  difficulties  than 
does  the  soldering  of  other  metals.  This  almost  ever-present  coating 
upon  aluminum  is  also  the  source  of  difficulty  in  the  deposition  of 
a  permanent  coating  of  other  metals  upon  aluminum  surfaces ;  while 
it  is  very  easy  to  deposit  a  layer  of  metal  upon  aluminum  from  al- 
most any  plating  solution,  in  the  great  majority  of  operations  the 
resulting  coating  can  be  readily  removed ;  sometimes  in  remarkably 
thin  and  continuous  layers.  The  prime  requisite  in  successful  de- 
positions on  aluminum  is  the  complete  removal  of  the  protection 
film,  so  that  the  electro-deposited  metal  may  be  applied  over  the 
complete  surface  of  and  in  intimate  contact  with  the  aluminum  ;  if 
this  condition  is  fulfilled,  and  the  coating  is  non-porous,  it  will  be 
durable.  The  converse  of  this  operation,  i.  e.,  the  electro-deposition 
of  aluminum  upon  other  metals,  appears  to  be  impossible  from 
aqueous  solution.  From  the  fact  that,  for  equal  weights,  aluminum 
possesses  about  four  times  the  energy  as  does  zinc,  considerable 
attention  has  been  given  to  the  problem  of  substituting  aluminum 
for  zinc  in  primary  cells;  but  as  a  matter  of  fact,  aluminum  does 
not  behave  well   as  the   electro-positive   metal   of  a  battery  and  at- 


tempts to  use  it  in  practice  have  almost  universally  failed.  The 
results  of  measurements  made  by  Mott,  of  the  potential  of  aluminum 
in  various  electrolytes  (measured  against  a  normal  electrode)  are 
given  in  diagrams  and  tables.  It  ajipcars  that,  of  the  various  ma- 
teriaU  tested,  animonium  (luoridc  would  be  the  best  material  to 
use  in  connection  with  aluminum  for  battery  purposes.— £/c'tfrc;- 
ilirm.  hill.,  January. 

KEFERENCE. 

.lluminum  as  a  Kcduciiis  A^cnt  in  Mclallurgy.ScnuLL.—Au 
illustrated  article  on  the  theory  and  the  various  applications  of  the 
well-known   Goldschmidt   process.— Eleclrochem.   hid.,  January. 

Units,  Measurements  and  Instruments. 

Movablc-Coil  GalvaiKJmclfis.—  VuLKUANN.—A  paper  on  the  use 
of  the  movable-coil  galvanometer,  which,  since  the  rapid  expansion 
of  electric  tramways,  has  been  largely  introduced  in  laboratories 
because  it  is  comparatively  unaffected  by  external  disturbances.  Hut 
its  use  requires  many  precautions  with  which 
I  lie  physicist  is  not  yet  familiar,  the  most  puz- 
zling thing  being  the  effect  of  the  resistance 
in  the  circuit  upon  the  sensitiveness.  If  the 
-S'O  latter  is  reduced  by  inserting  a  high  resistance, 
the  damping  is  inconveniently  diminished;  the 
aaaaaaJ  t^xpedient  of  shunting,  on  the  other  hand,  usu- 
sA  »  a/  '*^  -2  ally  produces  excessive  damping.  The  author 
\iifiKfLfy  gives  some  hints  as  to  how  to  combine  shunt- 
ing and  series  resistance  in  a  generally  effective 
Ml^\J\f^  manner ;  every  change  of  sensitiveness  should 
5^>WM  eSKJ*  leave  the  damping  and  the  resistance  in  the 
VWW^/1  circuit  as  they  were  before.  The  adjoining 
y^.  I        diagram  represents  a  combined  shunt  and  re- 

^'^J\J\/\/\ji/'^  sistance  box  in  which  three  plugs  are  sufficient 

.MovABLE-coiL         to  produce  the  following  eight  degrees  of  sen- 
GAi.vANOMETER.       sitivcncss : 


3t 


Plugs  in. 

4  6 

.,  6 

,?  6 

.^  C' 

4  5 

4  5 

3  5 

3  5 


Sensitiveness. 
I 

0.1 
o.oi 

O.OOI 
0.000 1 
0.0000 1 
0.000001 
0.000000 1 


— Aim.  d.  Phys.,  1903,  No.  i  ;  abstracted  in  Lond.  Elec,  January  23. 

REFERENCES. 

Protiy  Brakes  for  Motor  Testing. — An  illustrated  article  with 
elaborate  tables,  on  the  Prony  brake ;  the  tables  giving  weights  cor- 
responding to  various  horse-powers  and  speeds,  with  different 
lengths  of  brake-arm. — Am.  Elec,  February. 

Construction  of  the  D'Arsonval  yhrror  Galvanometer. — Cerny. — 
An  article  with  dimensional  drawings  on  the  construction  of  a  self- 
adjusting  D'Arsonval  galvanometer,  the  main  features  of  which 
w-ere  taken  from  one  made  by  Ducretet. — Am.  Elec.,  February. 

Miscellaneous. 

Vortex  Lightning. — Klixgelfuss. — A  description  of  a  new  kind 
of  lightning  discharge  which  w-as  discovered  by  him  by  means  of 
photography.  The  reproduction  shows  a  series  of  spirals  resembling 
twisted  columns  of  light  mapped  out  by  parallel  screw  lines,  of 
which  some  50  or  00  go  to  the  thread.  The  photograph  was  obtained 
at  Basel  during  a  thunderstorm  last  summer.  The  direction  of  the 
discharge  was  from  north  to  south,  in  the  magnetic  meridian.  The 
author  reproduces  for  comparison  one  of  Ruhmer's  photographs  of 
a  spiral  discharge  obtained  with  an  induction  coil  and  a  liquid  in- 
terrupter, but  this  is  by  no  means  as  perfectly  spiral  as  the  lightning 
flash.  The  photograph  of  the  latter  is  incidentally  interesting  as 
showing  that  the  discharge  was  not  alternating,  but  pulsating,  since 
otherwise  the  vortices  could  not  have  been  produced.  The  simul- 
taneous magnetic  records  at  Potsdam  showed  no  extraordinary  va- 
riation of  the  magnetic  elements. — Ann.  d.  Phys.,  1903,  No.  i;  ab- 
stracted in  Lond.  Elec.  January  23. 
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New  Books. 


BOOKS   RECEIVED. 

Die  Kunstlichen  Kohlen.  Fur  Elektrotechnische  unci  Elcktro- 
chemische  znecke,  ihre  herstellung  und  prufung.  By  Dr.  Julius 
Zellner.  Berlin :  Julius  Springer.  295  pages,  102  illustrations. 
Price,  9.20  marks. 

Elektro-Ingenieur  Kanender.  1903.  By  Arthur  H.  Hirsch  and 
Franz  Wilkins.  Berlin :  Oscar  Coblentz.  287  pages,  illustrated. 
Price,  2.50  marks. 

Sammlunc;  von  Leiluxgo-Skizzkn  for  Schvvastro.m  Anlagen. 
By  C.  Erfurth.     Vienna:  A.  Hartleben.    81  plates.     Price,  3  marks. 

EiNFUHRUNG  i.N  DIE  Elektroche.mie.  Nach  der  Elektrolytischen 
Dissociationstheorie.  By  Peter  Gordes.  Halle :  Wilhelni  Knapp. 
124  pages,  48  illustrations.     Price,  4  marks. 

Specielle  Elektrochemie.  Handbuch  der  Electrochemic.  liy 
Dr.  H.  Danneel.    Halle:  Wilhelm  Knapp.    80  pages.     Price,  3  mark-;. 

Electrical  Problems.  By  Prof.  William  L.  Hooper.  Boston : 
Ginn  &  Co.     170  pages,  illustrated.    Price,  $1.35. 


tad  where  so  desired  for  battery,  call  or  special  work.  The  base  is 
made  so  that  the  induction  coil  can  be  mounted  therein.  H,  however, 
thev  are  desired  with  induction  coil  mounted  on  a  terminal  block,  a 


Directory  of  Electrical  Societies,  Etc. 


American  institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings :  February  27th, 
"Railway  Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J. 
Farnsworth  ;  March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon  ; 
April  24th,  "Tendencies  of  Central  Station  Development,"  H.  A. 
Lardner,  Philippo  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 

Interstate  Independent  Telephone  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky. 

Kentucky  Independent  Telephone  Association,  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York.  Next  meeting.  February  18,  American  Institute. 
Illustrated  Lecture  by  Dr.  A.  E.  Kennelly,  "Submarine  Cables." 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street.  Milwaukee,  Wis. 

Southern  Indiana  Telephone  .Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


New  Telephone  Equipment. 


The  telephone  instrument  shown  herewith  is  made  up  with  a  solid 
bronze  standard,  heavily  nickeled,  and  is  fitled  with  improved  con- 
cealed contacts  covered  by  a  slip  shell  so  that  they  are  easily  accessible 
when  it  is  desired  to  examine. them.  These  contacts  are  an  improve- 
ment over  the  butting  type  generally  used  on  this  style  of  a  telephone, 
they  being  placed  side  by  side,  which  allows  of  a  positive  rubbing  con- 
tact.    They  arc  also  made  with  insulated  hook  and  insulated  under  con- 


desk  telephone. 


terminal  block  is  supplied  with  incased  coil  for  this  purpose.  This 
apparatus  is  supplied  by  the  Connecticut  Telephone  &  Electric  Com- 
pany, Meriden,  Conn. 


The  Protection  of   Street  Car  Motors. 


Perhaps  the  best  appliance  for  protecting  a  street  car  equipment 
from  too  great  overloads  is  the  automatic  circiiit-breaker,  serving, 
also,  as  a  canopy  switch  when  installed  within  easy  reach  of  the 
motorman.  The  great  advantage  of  this  arrangement  is  that  it  is 
easily  accessible,  can  be  quickly  closed  and  is  in  no  way  dangerous, 
thus  avoiding  the  usual  delay  and  risk  incident  to  replacing  a  fuse. 

Where  it  is  not  thought  advisable  to  incur  the  expense  of  equip- 
ping all  the  cars  of  a  line  with  automatic  circuit-breakers,  the  next 
best  thing  is  a  fuse  block  possessing  the  same  qualities  of  easy  acces- 
sibility,   replaceability    and    freedom    from   danger.      The   fuse   block 


FIG.    I. — Fl.\SE  BLOCK   OPEN. 

shown  in  the  accompanying  illustration  can  be  easily  gotten  at  for 
renewing  the  fuse  and,  when  open,  the  contacts  on  which  the  fuse 
is  supported  are  cut  out  of  the  circuit,  making  it  perfectly  safe  to 
replace  the  fuse  w'hile  the  line  is  alive.  .\  straight  piece  of  copper 
wire  is  used  as  a  fuse  and  is  secured  in  place  and  clamped  in  the 
contacts  by  the  act  of  closing  the  block.  When  a  fuse  blows,  all 
that  is  necessary  is  to  open  the  block,  drop  a  piece  of  straight  copper 
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\\irc  in  place,  and  ilii-ii  vU»c  it  ugaiii.  'J'lic  fii!<c  blork  slinwn  lu-ri- 
with,  wliich  is  niailr  l>y  tlic  WcsIiiikIiuuhc  ICIectric  &  Maniif.iituriiiK 
C'otnpaDv,  is  iron  clad,  Ik-iiik  conipU'tvly  ciicloM'd  in  an  in  in  ca^i^K, 
c.\cc|)tint(   wluTc  ilic-   Mill    iiir   ilir  arc  cxli-nds   tlirougli  iln-  liniinin 


nl.OCK    CLOSED. 


The  Westinghouse  Company  also  inannfactures  an  antomatic  cai 
circuit-breaker,  which  has  given  excellent  satisfaction  in  the  pro 
tection  of  car  cfinipments. 


Integrating  Direct-Current  Wattmeters, 


Some  months  ago  (May  17.  iyo_')  \\c  printed  an  account  of  57 
meter  patents  granted  in  one  issue  to  Mr.  Thomas  Duncan,  and 
embodying  a  number  of  new  principles  in  meter  construction.  Me- 
ters under  these  patents  are  now  being  inanufactured  by  the  Duncan 
Electric  Mfg.  Co.,  of  Lafayette,  Ind.,  and  we  give  below  a  descrip- 
tion of  the  direct-current  integrating  wattmeter  type.  The  meter 
represents  the  work  of  years  of  experience  and  is  designed  to  meet 
every  requirement  of  those  whose  duty  it  is  in  the  central  station  to 
test,  install  and  inspect  meters,  that  their  work  may  be  facilitated, 
and  assist  in  keeping  the  operating  exp-^nsc  of  the  meter  department 
at  a  minimum. 

The  castings  of  the  meter  are  made  from  nickel  aluminum,  mak- 
ing it  light  in  weight,  while  every  part  is  easy  of  access  and  inter- 
changeable. The  terminals  are  at  the  top  of  the  meter  and  connect 
the  series  coils  with  the   inleading   wires   from   the  circuit,  thereby 


wutchinakcrs.  It  is  provided  with  dowel  pins,  .^o  that  when  it  becoinett 
necessary  to  remove  it  from  its  bracket,  it  can  be  a|{ain  put  back 
exactly  into  it^  positicjn,  thereby  enabling  the  worm  wheel  and 
worm  to  mesh  as  uri|{inally  set.  The  dial  is  :ilsu  much  larger  than 
IS  Usually  employed,  making  it  easy  to  read  at  a  distance,  and  has 
;i  porcelain  (ace.  Tile  circles  and  ligurcH  are  printed  in  heavy  type 
.iiicl  read  in  kilowatt  hours,  or  dials  can  also  be  furnished  to  read 
III  wail-liours,  horse-power-liours,  board  of  trade  units  or  dollars 
;ind  cents. 

.\  feature  of  the  inelcr  is  that  it  is  direct  reading,  ili:it  i'^,  the  dial 
shows  at  .-ill  times  the  actual  amount  of  energy  that  has  been  con- 
sumed without  having  to  employ  a  "cf>nst;inl"  (>r  "multiplier"  by 
which  the  reading  would  otherwise  have  to  be  multiplied. 

The  east  back  or  support  of  the  meter  is  provirlcd  around  its 
outer  edge  with  a  groove  that  is  lined  with  heavy  felt  and  over 
which  the  case  closely  fits,  thereby  remhring  the  meter  dust  and 
insect-proof.  The  dust-proof  case  is  hinged  at  the  bottom  and  is 
provided  with  a  single  screw  at  the  top,  which  answers  for  screwing 
it  tightly  into  position  and  scaling  the  meter  at  the  same  time. 

The  series  coils  arc  machine-wound  and  heavily  insulated  with 
linen  tape,  after  which  they  are  immersed  in  copal  varnish  then 
baked  for  several  hours  until  they  arc  thoroughly  dry.  This  enables 
them  to  withstand  any  commercial  pressure  without  breaking  down. 
The  front  scries  coil  can  very  easily  be  removed  from  the  meter  by 
simply  taking  out  the  four  screws  that  hold  its  corner  clamps  to  the 
brass  supporting  rods.  This  removable  feature  of  the  front  coil 
furnishes  a  quick  and  excellent  ineans  for  inspecting  the  armature. 
The  resistance  wire  is  wound  in  sections  upon  a  flat  insulated 
support  having  saw-tooth  edges,  so  that  the  diflfcrcnce  of  potential 
between  each  adjacent  section  is  reduced  to  a  minimum. 

The  commutator  is  made  of  a  special  alloy  which  will  retain 
its  polish  even  in  the  presence  of  sulphurous  gases.  The  segments 
are  accurately  cut  and  thoroughly  insulated  from  each  other  and 
from  the  spindle  so  as  to  prevent  any  possibility  of  the  armature 
circuit  becoming  grounded  at  this  point.  The  brushes  are  easily 
detached  by  the  removal  of  two  small  screws,  which  permits  of 
their  being  lifted  out  for  inspection  without  interfering  in  any  way 
with  the  shunt  circuit  wires.  When  they  are  detached  they  can  be 
thoroughly  cleaned  and  polished  if  necessary  and  replaced  again 
without  any  fear  whatever  of  changing  their  original  tension;  some- 
thing quite  essential. 

The   spindle  is  provided  with  a  removable  pivot   point,   which   is 


FIC.     I. — METER    ENCASED. 


CASE    REMOVED. 


KIG.    3. — KROXT,    SERIES   COIL 
REMOVED  TO  INSPECT 
ARMATURE. 


Fir..    4. SIDE   VIEW    SHOWING 

DETACHABLE         A  X  D 
HINGED  CASE. 


removing  these  leads  away  from  the  retarding  magnets  at  the 
bottom,  and  insuring  in  consequence  a  greater  permanency  and  life 
for  the  magnets — something  impossible  when  the  inleading  wires 
enter  a  meter  quite  close  to  the  retarding  magnets  owing  to  the 
magnetic  field  they  set  up  exerting  a  demagnetizing  eflfect  upon  the 
magnets  when  in  close  proximity  thereto,  and  which  becomes  very 
pronounced  in  case  of  heavy  overloads  and  short  circuits. 

The  registering  train  is  made  large,  and  all  of  its  parts  are  care- 
fully adjusted  to  insure  perfect  ease  of  operation  and  freedom  from 
"  sticking "  which  creates  so  much  trouble  in  smaller  trains,  even 
to  stopping  the  meter.  The  pinions  and  gear  wheels  are  cut  very 
accurately  by  automatic  machinery,  and  assembled  by  experienced 


inade  from  the  best  quality  of  steel  piano  wire  hardened  in  mercury, 
then  polished  to  a  very  fine  finish  with  Vienna  lime  and  rouge. 
The  point  of  these  pivots  is  carefully  rounded  off  by  a  machine 
expressly  designed  for  the  purpose,  so  as  to  give  the  least  tendency 
to  wear  and  at  the  same  time  reduce  the  friction  to  a  minimum. 
The  Duncan  company  has  succeeded  in  procuring  an  especially 
high  grade  of  Ceylon  sapphire  that  comes  next  to  the  diamond  in 
hardness.  They  are  made  in  accordance  with  a  special  design,  and 
polished  until  they  are  entirely  free  from  scratches  or  flaws  of  any 
kind.  The  size  and  form  of  the  cup  is  such  as  to  give  the  best 
possible  results  with  the  aforementioned  pivot  point,  resulting  in 
low    friction   and   long  life.     To  protect  the   jewel  against  jarring 
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mil  \  iljr.iiicin,  it  is  seated  upon  a  small  spring,  which  is  adjusted 
i((  i-xactl)-  balance  the  weight  of  the  revolving  clement;  and  upon 
iht  slightest  jar  being  imparted  to  the  meter  the  spring  takes  it  up 
and  rclie\es  the  jewel  from  any  possibility  of  being  damaged. 

To  those  who   wish   to  use  the  best  bearing  possible,  the  makers 

'<i    this    meter   can    furnish   a   diamond   jewel   bearing.     It   consists 

I    a   diamond  step  having  a  sapphire  guide  mounted  upon  it,   and 

itliin  which  the  spindle  point  revolves,  the  whole  being  seated  upon 
a  delicately  adjusted  spring  to  protect  it  against  jarring  in  a 
manner  similar  to  that  of  the  sapphire  bearing.  Tests  of  meters 
equipped  wi'th  these  diamond  jewels  have  demonstrated  that  as  many 
as  five  million  revolutions  of  the  spindle  with  its  accompanying 
irmature  and  retarding  disc,  failed  to  produce  the  same  wearing 
(.Ifect  that  usually  results  with  a  sapphire  jewel  and  one-tenth  the 
number  of  revolutions. 

Realizing  the  importance  of  ha\ing  retarding  magnets  that  will 
withstand  variations  in  temperature  and  mechanical  vibration  inci- 
dent to  shipping  and  handling  and  still  maintain  their  strength  for 
the  purpose  of  enabling  the  meter  to  remain  accurate  for  an  in- 
definite period,  the  manufacturers  have  given  a  great  deal  of  study, 
and  made  many  experiments  with  the  view  of  producing  magnets 
whose  permanency  or  magnetic  retentivity  could  be  relied  upon. 

The  usual  means  to  compensate  for  the  changes  in  friction  of  the 
meter,  is  also  ])rovi(le(l  to  insure  low  load  accuracy.  This  consists 
of  a  small  coil  wound  wuli  many  turns  of  fine  wire  and  connected 
in  series  in  the  armature  circuit  and  placed  within  the  front  series 
coil  adjacent  to  the  armatin-e.  It  is  held  in  position  by  four  small 
wire  brackets  and  thumb  niUs,  which  pre\ent  it  from  changing 
its  position  during  shipment. 

The  testing  constant  (A^)  of  each  ine'er  is  marked  upon  the  disc. 
This  testing  constant  is  used  only  in  testing  the  meter.  The  dials 
are  direct  reading  and  do  not  require  any  constants. 

This  meter,  while  especially  adapted  for  measuring  the  energy 
or  direct-current  lighting  and  power  circuits,  will  also  accurately 
measure  alternating  currents  of  any  power  factor,  wave  form,  or 
frequency.  This  is  made  possible  by  its  being  of  the  commutated 
type  without  iron  in  its  series  coils  or  armature,  and  its  pressure 
current  practically  free  from  inductance. 


10,000- Volt  Motor-Generator 

We  show  herewith  a  view  of  the  sub-station  from  which  the 
San  Bernardino  Valley  Traction  Company  obtains  the  power  for 
its  lines  running  from  San  Bernardino  to  Colton,  Cal.  Current  is 
supplied  to  the  sub-stations  from  a  10,000-volt  distributing  line  of  the 
Kdison  Electric  Company,  of  Los  Angeles,  the  current  in  this 
line  having  been  stepped  down  from  33,000  volts,  the  voltage  of 
generation. 

Fig.  2  shows  a  plan  and  section  of  the  motor-generator  set  in 
the  sub-station,  made  by  the  Bullock  Electric  Manufacturing  Com- 


FIG.     2. — PL.\N    AND    SECTION    OF    MOTOR    CENER.\T0R. 

pany.  This  consists  of  a  200-kw  direct-current  street  railway  gen- 
erator running  at  500  r.p.ni.,  direct-connected  to  a  10,000-volt,  50- 
cycle,  3-phase  synchronous  motor.  The  motor,  which  is  of  the 
revolving  field  type,  is  so  built  that  the  field  may  be  easily  removed 
from  within  the  armature  frame  should  the  armature  coils  require 
inspection  or  repair.  The  machine  is  of  sufificient  size  to  supply 
extensions  of  the  railway  to  Highland  and  Redlands,  which  will 
shortly  be  constructed.  The  motor  has  a  single  coil  per  phase,  and 
is  started  from  the  direct-current  side  by  means  of  a  small  rotary 
converter.  The  current  supplied  to  the  motor  is  measured  by  a 
Thomson    io,ooo-volt  polyphase  wattmeter. 


JMG.    I. — Three-PhasE  Motor  (ikmkmoi;   in   .Sih-Station  of  San  Berx.\rdixo  Valley  Traction   C< 
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Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  xvas  easier  tlirough- 
out  the  week  and  freely  dflfcred,  closing  at  4!/j  per  cent,  for  60  to 
<)o  days,  4Jj  a  5  for  4,  5  and  0  months.  While  the  stock  market 
was  rather  dull,  it  presented  an  appear.ince  of  increasing  strength, 
especially  in  the  anthracite  sli;ircs,  the  standard  railways  and  the 
hetter  class  of  industrials.  Increa--inK  ease  in  the  numey  market 
was  a  dominant  factor  and  the  m.irket  was  favorably  alTecled  by 
various  developments  including  the  decision  in  the  United  States 
Steel  litigation.  Amalgamated  Cojiper  showed  much  strength,  the 
rise  in  the  price  of  the  metal  having  undoubtedly  caused  support 
to  be  given  by  the  inside  interots.  The  change  in  the  management 
of  the  Hrooklyn  Rapid  Transit  Company  was  favorably  regarded 
and  caused  buying  of  that  stock,  which  had  a  good  effect  on  traction 
shares  as  a  group.  Brooklyn  Rapid  Transit  closed  at  CiS'/s-  being  a 
net  gain  of  ij-j  points,  and  Metropolitan  Street  Railway  at  i,v,  a 
net  gain  of  J'i  point.  General  Electric  closed  with  a  net  loss  of 
.?'4  points,  at  193^,  and  Wcstinghouse  common  at  213J4,  ex-div. 
Western  Union  kept  steady  throughout  the  week,  fluctuating  within 
\ory  narrow  limits  and  closing  at  go.  Other  closing  quotations 
and  net  changes  were:  .American  Telephone  &  Telegraph,  lOj^s, 
a  loss  of  2}i ;  American  Telegraph  &  Cable,  S6l4,  a  loss  of  7^. 
and  American  District  Telegraph,  iS'A,  a  gain  of  iJ4.  Following 
are  the  closing  quotations  of  February  10: 


.Xiiicricau  Tel.  i  Cable. 

.American  Tel.  &  Tel 162 

.\niiTkan  Dist.  Tel XJ 

Brooklyn  Uapid  Transit    . .  il??' 

Comnienial  Calile 

Eleotrir  Hoat       20 

Klpctrii-  Boat  pfd  37 

Electric  lA'ad  Kedaction. .  .  :i 

Faectric  Vdiide 7 

Faectric  Vehicle  pfd 12)- 


NKW  YORK. 
Feb.  3.  Feb.  10 


(icucral  Electric 

Hudson  Klver  Tel 

Metropolitan  St.  By.. 
N.  E.  Elec.  Veh.Trns. 

N.  Y.  &  N,  .J.  Tel 

N.  Y.  E  V,  T.  Co 

Tel.i-  Tel.  Co.  Am  ... 
Western  t'nion  Tel... 
We.stinKbouae  com... 
Westingbouse  pfd  .. . 


Feb.  3      Feb.  10 


IfliH 

137« 

162''° 
10 


1379< 
262 


American  Tel.  *  Tel 
Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  *  Tel  24 


Feb.  3.  Feb.  10 


Western  Tel.  k  Tel.  pfd. 
Mexican  Telephone  .......      2^4 

New  EnKland  Telephone    . .   i:!7 

WeatinKhouse 10« 

WestinKliouaepfd.. 107 


Feb.  3,   Feb.  10 


PHILADELPHIA. 


Feb.  3.  Feb.  10 


.American  Hallways 

Elec.  Storage  Battery. .  . . 
Elec.  Storage  Battery  pfd. 
Elec.  Co.  of  America 


Feb.  3.  Feb.  10 

Central  I'nion  Tel 

Chicasro  Edison 182!^       1«0 

Chicago  City  By 235  22-5 

Chicago  Tel.  Co  158 

National  Carbon 24  21 


Phila.  Traction 

Fhila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Feb.  3.  Feb.   10 
. . .    »8  98 

m      8 


Feb.  3. 

National  Carbon  pfd 9X 

NorthwestElev.com 

tnion  Traction  !) 

I'nion  Traction  pfd 40 


Wi 


STANDARD  UNDERGROUND  CABLE.— At  the  annual  meet- 
ing of  the  Standard  L^nderground  Cable  Company  it  was  shown 
that  the  earnings  of  last  year  aggregated  $3,984,531,  an  increase  of 
$664,000  over  the  year  before,  and  the  greatest  in  the  history  of  the 
company.  The  surplus  of  the  company  has  been  swelled  to  $760,350. 
It  was  $265,564  at  the  opening  of  1901.  Since  then  the  company  has, 
out  of  earnings  and  surplus,  made  tremendous  additions  to  its  plants, 
part  of  which  were  paid  for  out  of  the  proceeds  of  a  new  stock  issue. 
At  the  stockholders'  annual  meeting  in  the  offices  of  the  company 
in  the  \\'estinghouse  Building.  Pittsburg,  17,947  shares  out  of  20,000 
shares  were  represented  in  person  or  by  proxy.  During  1902  the 
company  paid  one  extra  dividend  of  2  per  cent,  aggregating  $154,862. 
This  was  in  addition  to  regular  quarterly  dividends  of  2  per  cent. 
The  company's  consumption  of  copper  wire  in  1902  was  8,200,000 
pounds  and  of  lead  18,126,000  pounds.  This  was  used  in  its  manu- 
facture of  underground,  submarine  and  aerial  cables  for  all  classes 
of  electric  work  at  the  plants  in  Pittsburg,  Oakland,  Cal.,  and  Perth 
Amboy,  N.  J.  The  new  and  e.xtensive  copper  rod  and  wire  mills 
built  during  the  past  year  at  Perth  Amboy,  N.  J.,  have  gone  into 
operation,  and  will  hereafter  produce  from  the  copper  bars  the  wire 
used  by  the  company  in  the  manufacture  of  its  cables  and  insulated 
wires  and  some  will  go  to  the  market.  The  new  mills  are  housed  in 
buildings  covering  a  ground  space  of  300  x  180  feet,  a  portion  being 
three  stories  and  basement  in  height. 

COMMERCLAL  CABLE.— The  $1,666,000  of  the  capital  stock  of 
Commercial   Cable  Company,  to  list  which  on   the  Stock  Exchange 


application  has  been  made,  is  the  stock  that  was  in  the  treasury 
until  a  couple  of  weeks  ago,  when  the  directors  authorized  it  to  be 
issued  in  order  to  ll^e  the  proceeds  in  paying  for  the  Pacific  cable. 
Including  this  amount,  the  outstanding  stock  amoimts  to  $I5,UX},000. 
.'\n  additional  $io,(xx),o(X)  will  he  authorized  at  a  special  meeting  of 
the  slockhulders  to  be  held  before  long,  which  will  bring  the  total 
autluiri/ed  capitalization  up  to  $.'S,ooo,<xjo.  It  has  not  been  definitely 
slated  for  what  purpose  the  $io,oof),ooo  of  new  stock  may  be  used, 
but  it  is  presumed  ihat  it  will  be  issued  from  time  to  time  in  con- 
nection with  executing  the  jilan  of  the  company. 

HOUSTON  ELhXTRIC.-Houston  Electric  Company,  of  Texas, 
reports  as  follows  for  the  year  ended  December  31  : 

ChangM. 
Inc.  $67,273 
Inc.    33.409 

$115,381     Inc.  $33,864 


1 

^ 


Gross , 

ICxp.    and    t.'ixcs 

Net     : . . 

Interest     


190;. 

$3^0,017 

310,772 

$"49,245 
7S.00O 

$74. 24s 


1901. 
$292,744 
■77.363 


Surplus 

MINNEA1'(JLIS  GENERAL   ELECTRIC   reports   for  the  year 
ended   December  31    ;i--   f'lllnu-: 


1902. 
$500,586 
265,444 

$235. M2 
98,410 


1 90 1. 
$425,164 
222,030 

$203,131 
97,046 


Change*. 

Inc.  $75,422 

Inc.     43.414 


Inc.  $32,008 
Inc.        1,364 


Gross     

Expenses     

Net    

Charges    

Surplus     

THE  SAVANNAH  ELECTRIC  COMPANY,  of  Savannah,  Ga., 
rep(irts  as  follows  for  the  year  ended  December  31: 

■  902.     1901.    Changes. 

$480,510   $434,293  Inc.' $46,217 

267,991     264,992  Inc.   2,999 


$•36,732    $106,088  Inc.  $30,644 


Gross     

Expenses   and    Ta.xes 


Net 
Interest 


Surplus 


$212,519 
1 15,000 

$97,519 


$169,301     Inc.  $43. ->8 


WHAT  ELECTRICITY  CAN  DO.— The  quarterly  report  of  the 
Manhattan  Railway  Company  for  the  period  ended  December  31 — 
when  complaints  of  overcrowding  were  loudest — shows  that  no  fewer 
than  64,822,675  passengers  were  carried,  an  increase  over  the  cor- 
responding quarter  a  year  ago  of  7,596,825,  while  gross  earnings 
increased  $374,224  and  net  $423,559 — this  in  spite  of  the  fact  that 
the  increased  cost  of  fuel  for  the  quarter  was  $150,000. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Most  favorable  conditions  continue 
in  practically  all  lines  of  trade  and  industry  and  from  all  sections 
of  the  country  come  reports  of  a  large  volume  of  business  for  this 
season  of  the  year.  Referring  to  these  conditions,  Bradstreet's  says: 
"Confirmation  of  fine  January  trade  reports  is  had  in  the  largest 
aggregate  of  clearings  ever  reported  in  that  month  (despite  dull 
stock  speculation)  and  the  smallest  total  of  January  failures  re- 
corded for  ten  years  past.  Spring  trade  *  *  is  earlier  and  of 
larger  volume  than  in  any  previous  year,  and  the  remarkable  steadi- 
ness in  prices  is  evidence  that  stability  in  present  conditions  is 
expected  for  some  time  to  come."  The  recent  spell  of  mild  weather 
has  brought  about  an  improvement  in  the  coal  situation.  Better 
net  returns  of  railway  earnings  are  made,  while  gross  receipts  are 
increasing  largely.  In  the  Central  W'cst  business  has  been  of  good 
volume,  despite  the  interference  resulting  from  heavy  storms;  on 
the  Pacific  coast  cold  weather  has  retarded  business  somewhat; 
in  the  Northwest  jobbing  distribution  for  spring  account  was  of 
goodly  volume,  and  in  the  South  trade  was  of  fair  proportions, 
being  specially  active  in  machinery,  lumber  and  naval  stores.  In 
the  East  trade  is  of  good  volume.  In  iron  and  steel  finished  prod- 
ucts continue  as  active  as  heretofore,  rails,  structural  materials, 
wire,  bars  and  railway  material  being  in  active  request.  There  are 
orders  on  the  tooks  for  5.500,000  tons,  the  largest  future  business 
on  record.  The  copper  market  was  firm,  with  higher  prices,  al- 
though little  activity  was  shown  by  purchasers.  Lake  and  electro- 
lytic are  quoted  at  X2.37^c.  a  12.62JXC. ;  casting  stock,  12.25c.  a 
12.5OC..  and  Standard,  11.87HC.  The  number  of  business  failures 
for  the  week  ending  February  5,  as  reported  by  Bradstreet's,  aggre- 
gated 208, ,  as  against  230  the  previous  week,  and  247  the  corre- 
sponding week  last  year. 
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SOME  C.  &  C.  ORDERS.— The  C.  &  C.  Electric  Company,  143 
I.ihorty  Street,  New  York,  has  taken  a  contract  from  the  William 
Wharton,  Jr.,  Company,  manufacturer  of  frogs  and  switches,  Phil- 
adelphia, for  several  motors  varying  in  capacity  from  2  hp  to  40  hp ; 
a  40-kw  generator  and  a  7S-kw  generator,  complete,  with  switch- 
boards, etc.  The  smaller  generator  will  be  operated  by  a  12-in  by 
i2-in.  engine,  to  be  supplied  by  the  Watertown  Engine  Company. 
The  larger  generator  will  be  direct  connected  to  a  14-in.  by  14-in. 
Watertown  engine.  The  machinery  is  intended  for  power  purposes. 
Six  C.  &  C.  motors  varying  from  4  hp  to  50  hp  will  be  put  in  the 
new  Berkeley  Building,  Broad  Street,  New  York.  They  will  be  used 
for  driving  ventilators  to  be  installed  by  the  B.  F.  Sturtevant  Com- 
pany. The  Gould  Storage  Battery  Company,  of  18-20  West  Thirty- 
fourth  Street,  New  York,  has  ordered  a  20-kvv  3-machinc  booster 
for  its  Depew  (N.  Y.)  plant.  Two  30-hp  slow-speed  motors  will 
be  used  for  operating  Sturtevant  ventilators  in  the  Ethical  Culture 
School,  109  W.  Fifty-fourth  Street,  New  York.  The  Standard  Steel 
Works,  of  Burnham,  Pa.,  has  sent  in  its  eighth  order  within  three 
months,  to  the  C.  &  C.  people  for  a  so-hp  motor.  A  repeat  order — 
the  fifth — has  also  been  received  from  the  High  Point  (N.  C.) 
Machine  Works  for  a  120-kvv  belted  generator  for  central  station 
work.  The  Quebec  Steamship  Company's  new  steamer  now  being 
built  in  England  for  the  New  York-Bermuda  service  is  to  be  fur- 
nished with  a  iGyi-kw  generating  set  for  lighting  purposes.  The 
engine  will  be  manufactured  by  the  New  York  Safety  Steam  Power 
Company,  113  Liberty  Street.  The  Seaboard  Realty  Company,  of 
127  West  Forty-second  Street,  New  York,  has  ordered  two  30-kw 
generators  and  three  switchboards,  which  will  serve  as  lighting 
equipment  in  new  up-town  hotels.  Strouss,  Eisendrath  &  Co.,  man- 
ufacturing clothiers,  Chicago,  have  requisitioned  for  13  floor-type 
motors  for  connection  by  line  shafting  to  sewing  machines.  The 
motors  vary  in  capacity  from  2  hp  to  5  hp. 

THE  NORTHERN  ELECTRICAL  MANUFACTURING  COM- 
PANY, of  Madison,  Wis.,  has  just  completed  and  is  now  operating 
a  power  plant  for  the  generation  of  the  power  and  lighting  current 
required  in  its  works.  There  are  two  generating  units — a  200-kw 
Northern  Dynamo,  direct  connected  to  a  22S-hp  Vilter- 
Corliss  engine  at  100  r.p.m.,  and  a  so-kw  Northern 
Dynamo,  direct  connected  to  a  75-hp  Ball  engine  at  290 
r.p.m.  The  large  generator  is  used  for  the  day  load,  while  the 
small  machine  supplies  the  current  for  operating  the  machinery  and 
furnishes  light  required  by  the  night  shift.  Two  2S0-hp  boilers 
constitute  the  steam  plant,  using  a  Cochrane  feed  water  heater.  A 
120-foot  steel  stack  is  used.  The  current  is  carried  from  a  six-panel 
marble  switchboard  through  a  tunnel  into  the  distributing  board  in 
the  shop.  Exhaust  steam  is  used  for  heating  the  works.  The  power 
plant  is  housed  in  a  new  brick  wing,  87  ft.  8  in.  x  lOO  ft.  4  in.  An 
additional  wing  38  ft.  x  100  ft.  4  in.  was  constructed  simultaneously; 
the  additions  accommodate — in  addition  to  the  generating  station — 
paint  shop,  pattern  shop,  brass  workers'  department  and  boxing 
department,  which  previously  occupied  crowded  quarters  in  the 
main  works. 

NEW  WATER  ELECTRIC  POWER  PLANT  AT  DULUTH.— 
A  mammoth  water  power  plant,  rivalling  that  at  Sault  Ste.  Marie,  is 
under  way  at  Duluth,  Minn.,  and  it  is  promised  that  it  will  be  in 
operation  in  about  two  years.  An  immense  steel  gravity  dam  modeled 
after  that  recently  completed  near  Houghton  for  the  Atlantic  & 
Baltic  Copper  Mining  Companies,  will  be  constructed  at  the  head  of 
the  rapids  on  the  St.  Louis  River,  and  the  water  will  be  conserved 
in  a  forebay  covering  one-half  square  mile.  From  this  a  lined  canal 
two  and  a  half  miles  in  length,  62  feet  in  width  and  17  feet  deep  will 
carry  the  water  to  the  brow  of  a  hill  and  steel  pipes  will  convey  it 
down  the  slope  a  mile  to  the  power  house,  under  a  working  head 
of  365  feet.  From  the  power  house  transmission  lines  will  be  run 
to  sub-stations  at  both  Duluth  and  Superior,  a  distance  of  12  to  15 
miles.  The  plans  are  for  an  ultimate  capacity  of  100,000  hp.  but  the 
first  installment  of  machinery  will  be  for  six  units  of  5,000  hp  each, 
and  the  arrangements  will  be  such  that  additional  units  of  the  same 
size  may  be  added  from  time  to  time.  Specifications  are  now  being 
prepared  and  bids  will  soon  be  solicited. 

CONTRACTS  PENDING  FOR  ALABAMA  PLANT.— Speci- 
fications are  now  being  drawn  up  for  the  purpose  of  constructing  a 
plant  to  generate  energy  for  light  and  power  use  in  Sheffield  and 
Tuscumbia,  Ala.  The  same  plant  is  intended  to  furnish  water  for 
these  places.  The  power  house  will  contain  a  boiler  equipment  of 
600  hp.  There  will  be  a  450-hp  tandem  compound  condensing  engine 
and  also  an  engine  of  similar  type  of  375  ''P  capacity.  The  generator 
to  be  utilized  for  lighting  purposes  will  be  a  250-kw  machine.  A 
300-kw  generator  will  be  employed.  The  pumping  equipment  will 
comprise  a  triple-expansion  engine  of  3.000,000  gallons  capacity, 
also  a  1,000,000-gallon  engine.  The  contracts  will  be  let  by  Henry 
Parsons,  Morris  Building.  New  York.  L.  H.  Mclntire,  at  one  time 
general  manager  of  the  Savannah  (Ga.)  street  railway  system,  is 
consulting  engineer  in  the  matter. 


ELECTRICAL  CONTRACTS  CLOSED.— Mr.  H.  S.  Kemp,  su- 
perintendent of  construction  of  the  Standard  Electric  Company, 
Norfolk,  Va.,  writes  us:  We  have  just  closed  a  contract  for  two 
miles  extension  of  a  trolley  road  at  Valdosta,  Ga.  We  have  closed 
with  the  Pell  City  Mills,  Pell  City,  Ala.,  contract  for  wiring  of  the 
same  and  114  houses  with  an  arc  and  incandescent  circuit  through 
the  mill  village.  Contracts  about  completed  are  the  Dalton  Municipal 
Light  Plant,  consisting  of  power  station,  10  miles  of  arc  circuit 
through  the  streets  to  provide  current  for  75  General  Incandescent 
arc  lamps.  Also  at  Camilla,  Ga.,  the  installation  of  the  city  arc  and 
incandescent  system  through  six  miles  of  streets ;  and  at  Greens- 
boro, N.  C,  about  completed,  seven  miles  of  trolley  road,  the  entire 
track  laid  on  six  inches  slag  ballast 

WIRELESS  TELEGRAPHY  FOR  CUBA.— There  was  a  batch 
of  long  poles  lashed  together  on  the  fore  deck  of  the  Ward  liner 
Morro  Castle  when  the  steamship  sailed  last  week  for  Cuba.  The 
poles  formed  part  of  a  consignment  of  102  packages  shipped  by  the 
Marconi  Wireless  Telegraph  Company  of  America  for  wireless 
telegraph  stations  throughout  Cuba.  The  complete  outfit  for  the 
equipment  of  the  first  of  those  stations,  to  be  erected  at  Havana. 
is  now  aboard  the  Morro  Castle.  The  Marconi  company  has  ob- 
tained a  concession  from  the  Cuban  Government. 

MORE  EQUIPMENT  FOR  WASHINGTON  HOTEL— Mac- 
kenzie &  Quarrier,  203  Broadway,  New  York,  have  just  secured  a 
contract  calling  for  a  i2j/2-in.  by  22j/2-in.  by  14-in.  side  crank  engine 
to  be  built  by  the  Harrisburg  Foundry  &  Machine  Works  for  in- 
stallation in  the  new  Willard  Hotel,  Washington,  D.  C.  The  engine 
will  be  direct-connected  to  a  150-kw  generator  of  General  Electric 
manufacture.  This  will  make  the  fourth  Harrisburg  engine  to  be 
installed  in  the  hotel.  The  equipment  is  used  for  lighting  purposes 
and  for  operating  electric  elevators. 

PIPING  CONTRACT  FOR  SUBWAY  POWDER  HOUSE.— 
The  Rapid  Transit  Subway  Construction  Company,  J.  Van  Vleck. 
mechanical  engineer,  has  determined  on  the  important  contract  for 
steam,  water  and  drip  piping,  with  tanks  for  the  power  station  on 
Eleventh  Avenue,  between  Fifty-eighth  and  Fifty-ninth  Streets. 
New  York.  The  Walworth  Manufacturing  Company,  of  Boston. 
Mass.,  secured  the  contract  which  will  represent  an  expenditure 
in  the  vicinity  of  $400,000. 

COAL-HANDLING  PLANT  FOR  BROOKLYN  EDISON 
COMPANY. — The  Brooklyn  Edison  Company  has  awarded  a  con- 
tract to  John  A.  Mead  &  Co.,  whose  New  York  offices  are  in  the 
Bowling  Green  Building,  for  a  large  coal-handling  plant.  The  plant 
is  to  consist  of  an  unloading  tower,  cable  road,  McCaslin  conveyor 
and  a  storage  pocket  to  have  a  capacity  of  3,000  tons  of  coal.  The 
equipment  will  be  largely  operated  by  electric  motive  power. 

THE  SHAWMUT  CLAY  MANUFACTURING  COMPANY, 
which  is  building  extensive  factories  at  Shawmut,  Elk  County, 
Pa.,  has  awarded  contract  for  the  power  and  lighting  plant,  to  the 
American  Supply  &  Construction  Company,  contracting  engineer. 
120  liberty  Street,  8oo-hp  boilers,  Corliss  engine,  electric  generator, 
feed  water  heater,  pumps,  piping,  belts,  etc.  Orders  for  most  of 
the  material  have  been  given  out. 

SOME  A.  D.  GRANGER  CO.  ORDERS.— The  American  Type 
Founders'  Company,  of  Communipaw,  N.  J.,  has  ordered  two  .Skinner 
engines  through  the  A.  D.  Granger  Company,  White  Building,  for 
direct  connection  to  75-kw  generators  of  C.  &  C.  build.  The  Granger 
people  have  also  taken  an  order  for  a  120-hp  Skinner  engine  to 
be  installed  in  the  American  Power  &  Construction  Company's  plant 
near  Uimcr  Park. 

ELECTRIC  HEATING.— M.  C.  Burt,  of  Chicago,  who  was  on 
May  13,  1903,  granted  a  patent  on  an  electric  healer,  is  at  work  on 
the  organization  of  a  company  for  the  manufacturing  of  electric 
heaters  under  this  patent.  The  heater  conductors  consist  of  iron 
plates,  in  conjunction  with  which  some  wire  resistance  is  also  used, 
and  means  are  provided  for  artificially  circulating  the  air  through 
the  heater. 

KELLOGG  TELEPHONES  FOR  HONOLULU.— The  Kellogg 
Switchboard  &  Supply  Company,  of  Chicago,  have  contracted  to  fit 
out  the  Alexander  Young  Hotel,  Honolulu,  Hawaiian  Islands,  with 
a  telephone  system,  including  260  common  battery  telephones  and 
lamp  signal  switchboard. 

CRANES  FOR  NEW  INGERSOLL-SERGEANT  PLANT  — 
Pawling  &  Harnischfeger,  of  Milwaukee,  Wis.,  have  secured  the 
contract  for  the  overhead  electric  traveling  cranes  to  be  installed  in 
the  new  plant  to  be  built  by  the  Ingersoll-Sergeant  Drill  Company 
at  Phillipsburg,  N.  J. 

FANS  FOR  EUROPE.— The  Dayton  Fan  &  Motor  Company, 
of  Dayton,  Ohio,  has  secured  a  substantial  order  for  desk  and  ceil- 
ing fans  for  shipment  to  Europe.  The  order  was  placed  by  the 
Goudey-McLean  Company,  of  88  Maiden  Lane,  New  York. 
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KXl'OkTS  OK  KLIXTKKAI.  M.\  IHRl.M.S  -Followinn  a.,- 
tlir  exports  of  electrical  inatenal  unil  niachiiirry  Ircuii  the  |iiiri  of 
New  York  for  the  week  eiuletl  January  .11  :  Antwerp  g  pkgN.  ma- 
chinery, $.»Ho;  ,M)  pkss.  material.  ?i,05(i.  Hriti>h  .Australia- ijo 
pkgs.  machmery,  $7,;t>4 ;  it  pkgNtl  material,  $-■<;-{.  Hilhoa-  i  pkg. 
machinery,  $4-'.  Hriiisji  \Ve.-,t  Indies— 131  pkR-i.  material,  $.?.o55. 
Brazil  -.'4  pk^s.  material,  $.'ii.  British  liast  Indies-  j  pk^s  ma- 
terial, $.'()7;  .t  pkjts.  machinery,  $(X3.  Central  -America— -m  pkKS. 
material,  $.-47.  Cuba  -.U'  |ikgs.  material,  ^.'.otwS.  Chin.i— i-j  pkgs. 
material,  $713.  Chili— <ji  pkgs.  material,  $i,9g3;  7  pkgs.  machinery, 
$I,2J4,  Colombia— J4  pkgs.  material,  $577.  Kcuador— 3  pkgs.  ma- 
terial, $t>S.  Glasgow-  37  pkgs.  machinery,  $4,0<x).  Havre — u  pkgs. 
material,  $3-'5 ;  20  pkgs.  machinery,  $350.  Japan— K  pkgs.  material, 
$i,4yi;  ij  pkgs.  machinery,*  !}lij.()4>!,  I.ivcrpc*)l  -  155  pkgs.  ma- 
chinery, $8,424;  30  pkgs.  material,  $1,244.  London -100  pkgs  ma- 
chinery. $7,734;  172  pkgs.  material.  $14,027.  Leeds  -i  pkg.  machin- 
t'ry.  $50  Me.xico— 56  pkgs.  material.  $i,2iy;  11  pkgs.  machinery, 
$1,849.  Manchester— 58  pkgs.  machinery,  $6,849;  3  pl<gs.  material, 
$102.  New  Zealand— 8  pkgs.  material,  $711.  Philippine  Islands— 143 
pkgs.  material,  $2,381.  Peru— 12  pkgs.  material,  $473.  Stockholm— 
I   pkg.  machinery,  $75.     Sluitgarl  — 2  pkp;s.   machinery,  $300. 

SOME  FITCHliUKC  IIXCILM';  ORDF.KS— The  Fitchburg 
(Mass.)  Engine  Company,  through  Mr.  Fdwin  II.  Ludeman,  man- 
ager of  its  New  York  offices,  39  Coitlandt  Street,  has  secured  the 
contract  for  the  engines  which  are  to  be  installed  in  the  new  Hotel 
Belmont,  now  under  construction  at  Forty-second  Street  and  Park 
Avenue,  New  York.  There  will  be  three  mcdiuni-spced  tandem 
compound,  four-valve  engines,  each  having  a  capacity  of  300  hp,  and 
one  2S-hp  engine.  The  larger  engines  will  be  direct-connected  to 
Western  Electric  generators  of  200  kw  capacity.  The  fourth  engine 
will  be  direct-connected  to  a  Western  Electric  generator  of  150  kw 
capacity.  Mr.  Ludeman  has  also  taken  a  contract  for  a  475-h]p, 
medium-speed  tandem  compound,  four-valve  engine  to  be  installed 
in  the  shops  of  the  John  Stephenson  Car  Company,  at  Elizabeth, 
N.  J.  This  machine  will  be  direct-connected  to  a  General  Electric 
300-kw  generator.  Two  300-hp  Fitchburg  compound  engines  are 
to  be  shipped  the  Newburgh  company's  new  hat  factory  in  Orange 
Valley,  N.  J.  These  engines  will  be  direct-connected  to  Stanley 
alternators  of  200  kw  capacity. 

AN  ELECTRIC  IXTERURRAN  RAILWAY  40  miles  in  length 
is  to  be  built  from  Rochester,  through  Canandaigua,  to  Geneva,  N.  Y. 
The  road  will  be  known  as  the  Rochester  &  Eastern  Rapid  Railway. 
The  Comstock-Haigh-Walker  Company  is  building  and  equipping 
the  line,  and  expects  to  have  it  in  operation  by  next  July.  The 
following  electrical  apparatus  is  being  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburg,  and  includes 
two  650-kw,  3-phase.  3,000-aIternations,  3QO-volt,  engine-type  alter- 
nators, which  will  be  arranged  for  direct  connection  to  cross-com- 
pound engines  running  at  150  r.p.m. ;  seven  300-kw,  3-phase  rotary 
converters ;  four  500-kw  and  nine  200-kw,  oil-cooled  transformers, 
arranged  for  transformation  from  390  to  16,500  volts ;  and  two  37^- 
kw,  direct-current,  engine-type  exciters  operating  at  about  320  r.p.m. 
The  contract  also  calls  for  switchboards,  high-tension  switches  and 
lightning  arresters  for  the  main  generating  station  and  three  sub- 
stations. 

STROMBERG  -  CARLSON  TELEPHONE  CONTRACTS.- 
The  Leeds  Telephone  Company,  Illiopolis.  111.,  has  purchased  its 
apparatus  from  the  Stromberg-Carlson  Telephone  Company,  of 
Chicago.  The  Holland  Township  Telephone  Company,  Mode,  111., 
has  purchased  a  Stromberg-Carlson  switchboard,  and  the  Guthrie 
Telephone  Company,  of  Guthrie.  111.,  has  also  bought  its  telephones 
from  the  Stromberg-Carlson  Company.  Other  sales  reported  are 
to  the  Okaw  Telephone  Company,  of  Sadorus,  111. ;  the  South  Prairie 
Telephone  Company,  of  Sadorus,  111.;  the  North  West  Prairie 
Telephone  Company,  of  Sadorus,  111.  The  White  County  Union 
Telephone  Company,  of  Carmi,  111.,  has  purchased  additional  equip- 
ment for  their  system  from  the  Stromberg-Carlson  Company,  and  the 
Mason  City  Telephone  Company,  of  Mason  City,  111.,  has  also  pur- 
chased additional  Stromberg-Carlson  equipment. 

UNITED  BARIUM  COMPANY.-George  S.  Ettla  and  Theo- 
dore L.  Welles  have  been  appointed  temporary  receivers  of  the 
United  Barium  Company,  of  Niagara  Falls,  by  an  order  of  the 
Supreme  Court.  Mr.  Ettla  is  president  of  the  company  and  Mr. 
Welles  the  superintendent,  and  they  with  J.  G.  Petriken,  a  director, 
signed  the  application  for  the  appointment  of  a  receiver.  Augustus 
Thibaudeau.  of  Niagara  Falls,  has  been  appointed  referee,  and  the 
tirst  hearing  will  be  on  May  16.  It  is  stated  in  the  petition  that  the 
company's  liabilities  are  $121,039.48,  and  that  its  assets  are  $91,248.61 
and  certain  interests  in  patent  rights  that  have  a  purely  speculative 
and  unascertainable  value.  It  is  given  out  by  some  of  the  men  in- 
terested that  the  company  is  to  be  reorganized  with  an  increased 
capitalization. 

TELEPHONE  COMPANIES  SOLD.-The  Maryland  Telephone 
&  Telegraph  Company,  of  Baltimore,  Md.,  was  sold,  on  January  30, 


to  a  syndiaite  represented  by  the  Centra!  Trust  Company.  It  is 
slated  that  the  company's  capital  will  be  increased  for  betterments 
The  Standard  Tele|)h(jne  Company,  of  Atlanta,  Ga.,  was  sold  at 
auction,  on  l''ebrn;iry  4,  to  Robert  Alexander,  of  the  law  firm  ol 
Alexander  &  Mc(iill,  of  Philadelphia.  I'hc  price  paid  fur  the  cum 
pany's  e/TecIs  and  property  w;is  $20C),tx)0,  which  was  the  upset  priei- 
fixed  by  the  court.  The  sale  was  the  result  of  a  foreclosure  of  a 
mortgage  held  against  the  coni|i.'iny  t)y  the  City  Trust  Safe  Deposit 
&  Surety  (Jmipany,  of   Philadelphia. 

THE  AUTOMATIC  EXCHANGE  IN  CHICAGO.— The  Illinois 
Telephone  &  Telegraph  Company  has  begun  the  ef|uipnicnt  of  its 
automatic  telephone  exchange  at  181  Fifth  .Avenue,  Chicago.  Thi 
exchange  is  quite  a  contrast  to  the  ordinary  telephone  cxchang< 
building.  The  automatic  apparatus  is  stored  away  much  after  tin 
manner  of  goods  in  a  warehouse,  precautions  being  taken,  of  coursi . 
to  exclude  dust.  The  system  is  that  of  the  Automatic  Eleclrn 
Company.  The  company  is  going  to  work  at  once  to  install  instni 
nients.  and  begin  operations  in  the  down-town  district  of  Chicago. 
The  telephones  will  be  paid  for  entirely  on  a  measured  service  basis, 
except  that  there  will  be  a  maximum  charge. 

WESTINGHOUSE  GAS  ENGINE  ORDER —Westinghouse, 
Church,  Kerr  &  Co.  have  been  awarded  another  contract  for  gas 
engines  to  be  installed  in  the  Winchester  Repeating  Arms  Com- 
pany's plant  at  New  Haven,  Conn.  The  order  calls  for  two  i6-in. 
by  i8-in.  three-cylinder  Westinghouse  gas  engines,  to  be  operated 
on  the  Loomis-Pcttibone  system  of  producer  gas.  These  engines 
will  be  direct-connected  to  Westinghouse  generators  of  loo-kw 
capacity  each.  The  existing  New  Haven  plant  consists  of  three 
similar  Westinghouse  engines  'direct-connected  to  Westinghouse 
generators.  The  plant  furnishes  current  for  both  light  and  power 
purposes. 

WESTINGHOUSE  COMPANY  BUYS  BELDEN  ARC  PAT- 
ENTS.— The  Belden  arc  lamp  patents  have  been  acquired  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  The  purchase 
price  was  in  the  vicinity  of  $50,000.  The  patents  were  the  property 
of  E.  H.  Belden,  of  Dayton,  Ohio.  The  lamps  were  manufactured 
by  the  Dayton  Fan  &  Motor  Company.  An  extensive  foreign  trade 
has  been  carried  on  for  some  time  past,  principally  through  the 
Federal  Electric  Company.  The  lamps  were  exported  chiefly  fo 
India  and  Australia.  They  will  now  be  manufactured  by  the  West- 
inghouse interests. 

WIRELESS  FOR  STEAMSHIPS.— According  to  a  statement 
given  out  by  the  Marconi  Company,  all  the  fast  steamers  of  the 
International  Mercantile  Marine  Company  will  be  equipped  with 
wireless  telegraph  plants.  The  recent  delay  of  the  St.  Louis  empha- 
sized the  need  of  such  an  equipment.  Clement  A.  Griscom,  Jr.,  New 
Y''ork  manager  of  the  steamship  concern,  and  John  Bottomley,  gen- 
eral manager  of  the  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica, have  concluded  a  contract  for  the  St.  Louis,  St.  Paul  and  New 
York. 

HAMILTON  CORLISS  ENGINE  ORDER.— The  Hooven- 
Owens-Rentschler  Company,  of  Hamilton,  Ohio,  represented  by 
Mr.  W.  B.  Mayo,  39  Cortlandt  Street,  has  been  awarded  a  substan- 
tial contract  for  engines  which  will  serve  as  an  equipment  in  the 
power  station  of  the  Washington,  Baltimore  &  Annapolis  Street  Rail- 
w'ay.  There  will  be  two  cross-compound  condensing  Hamilton 
Corliss  engines,  each  having  a  capacity  of  1,500  hp.  They  will  be 
direct-connected  to  i,ooo-kw  generators. 

WELSH  COAL  FOR  PORTO  RICO.— The  San  Juan  Light  & 
Transit  Company,  of  San  Juan,  Porto  Rico,  w^hich  was  built  and 
is  operated  by  the  electrical  engineering  and  contracting  firm  of 
J.  G.  White  &  Co.,  29  Broadway,  New  York,  has  just  purchased 
1,700  tons  of  Welsh  coal  for  its  plant  because  of  the  difficulty  in 
filling  fuel  requirements  promptly  in  the  United  States. 

MEAD  MANUFACTURING  PLANT  FOR  CHICAGO.— John 
A.  Mead  &  Co.,  Bowling  Green  Building,  New  York,  are  construct- 
ing an  extensive  plant  near  Grand  Crossing,  Chicago,  to  be  utilized 
for  the  manufacture  of  their  coal-handling  specialties.  Electricity 
will  be  employed  to  operate  the  machinery.  Three  electric  traveling 
cranes  are  to  be  installed. 

BALL  ENGINES. — The  Pennsylvania  Railroad  Company  is  in- 
stalling in  the  new  Camden  Station  four  250-hp  cross-compound 
engines,  each  direct-connected  to  Westinghouse  alternators.  These 
alternators  will  run  in  parallel  and  the  engines  are  equipped  with 
synchronizing  devices.  The  Ball  Engine  Company,  Erie,  Pa.,  fur- 
nishes the  engines. 

ELECTRIC  CARS  TO  BE  BUILT  IN  MEXICO.— Isaac  M. 
Hutchison,  of  Mexico  City,  who  represents  the  Mexican  interests 
of  the  American  Steel  Foundry  Company  and  other  progressive 
United  States  concerns,  is  about  to  build  an  extensive  plant  in  the 
southern  republic  for  the  purpose  of  constructing  electric  and  other 
types  of  cars. 
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SAN  FRANC rSCO,  CAMF.  — The  Mission  LoiiK  Distance  Tclcplione  Com 
jiany,  of  San  Francisco,  represented  by  Gratz  K.  Brown,  has  petitioned  the 
Supervisors  to  offer  for  sale  a  50-year  telephone  franchise.  Among  the  con- 
ditions are  a  rate  of  $63  per  year  for  business  and  $33  for  residence  telephones; 
all  slot  telephones  to  be  prohibited;  a  limited  number  of  free  telephones  to  the 
city   and   the   system  to  be  constructed   for  18.000   subscribers  at  the  start. 

ROME,  GA.— Offices  will  be  established  at  Rome,  Ringgold  and  otlier  points 
in  connection  with  the  long  distance  line  from  Atlanta  to  Chattanooga. 

ATLANTA,  GA. — The  Southern  Bell  Telephone  Company  will  remove  its 
headquarters  from  New  York  to  Atlanta  early  in  the  spring.  A  large  clerical 
force  and  the  offices  of  the  auditor  and  secretary  and  treasurer  are  included  in 
tlie  move.     The  transfer  will  probably  be  made  in  April. 

WALLACE,  IDAHO.— C.  C.  Landes,  P.  F.  Smith  and  others  of  this  place 
have  organized  a  telephone    company. 

HARTFORD  CITY,  IN D.— The  United  Telephone  Company  will  put  in  a 
rural  telephone  system  to  take  in  all  the  surrounding  country. 

NEW  ALBANY,  IND. — The  Cumberland  Telephone  Company  has  extended 
its  lines  to  Palmyra  and  Galena  and  will  make  further  e.xtensions. 

ELKH.\RT,  IND. — The  Paris  Mutual  Telephone  Company  has  increased  its 
capital  stock  to  $1,000  and  will  install  a  number  of  new  telephones. 

KOKOMO,  IND. — The  Citizens'  Telephone  Company,  of  this  city,  has  in- 
creased its  capital  from  $25,000  to  $100,000.  Improvements  and  extensions 
will  be  made. 

CLARK  HILL,  IND. — The  People's  Co-operative  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $500.  The  incorporators  are  N.  J. 
Bailey,  W.   E.  Bryant  and  others. 

BEDFORD,  IND. — The  Bedford  Telephone  Company  has  re-organized  and 
incorporated  with  a  capital  stock  of  $75,000.  The  new  organization  absorbed 
the   Ruddick   Telephone   Company. 

WABASH,  IND. — The  Wabash  Home  Telephone  Company  will  issue  $20,000 
worth  of  bonds  to  pay  off  the  debt  incurred  through  the  destruction  of  the 
exchange  by  fire  a  few  months  ago. 

EVANSN'ILLE,  IND. — The  municipal  telephone  project  has  progressed  to 
the  point  wliere  the  preferred  stockholders  of  the  municipal  telephone  company 
lield   a  meeting  and  prepared  articles  of   incorporation. 

MUNCIE,  IND. — The  Madison  &  Delaware  Counties  Telephone  Company  is 
stringing  about  200  miles  of  copper  wire  and  will  install  about  250  telephones  in 
the  near  future.     This  will  give  it  a  total  of  1,000  subscribers. 

TERRE  HAUTE,  IND.— The  Kinloch  Telephone  Company,  of  St.  Louis,  on 
Jan.  21  made  connection  with  Terre  Haute  on  its  longdistance  line  which 
connects  St.  Louis  with  the  Indiana  system  of  independent  exchanges,  includ- 
ing Indianapolis. 

LAFAYETTE,  IND.— The  Salem  Co-operative  Telephone  Company  has  been 
incorporated  to  operate  telephone  exchanges  and  lines  in  the  Salem  neighbor- 
hood, Tippecanoe  County.  W.  P.  Pierce,  F.  M.  Buskirk  and  M.  F.  Jeffers, 
all    of    Lafayette,    are   the    incorporators. 

RICHMOND,  IND.— The  Home  Telephone  Company,  of  this  city,  has  re- 
elected its  old  officers.  It  has  over  1,700  telephones  in  use.  A  line  will  be 
built  into  Richmond  from  the  east  by  the  United  States  Company,  and  Rich- 
mond  will  be   the   terminal   for   Ohio  connections. 

RILEY,  IND. — The  Union  Telephone  Company,  of  Vigo  and  Clay  counties, 
has  filed  articles  of  incorporation.  The  headquarters  will  be  in  Riley.  The 
company  will  establish  exchanges  and  lines  and  operate  a  system  in  Vigo  and 
Clay  counties.  John  Schinnierer  and  Christian  Fox  are  the  principal  officers. 
GREEN  CASTLE,  IND. — The  city  council  has  granted  the  Putnam  County 
Mutual  Telephone  Company  a  franchise  to  enter  the  city  and  establish  an 
exchange.  This  will  result  in  a  dual  system  to  the  regret  of  the  citizens.  The 
company  is  a  rural  concern  and  will  afford  a  large  n\uiilicr  of  farmers  con- 
nection   with    the   city. 

BRANCHVILLE,  IND.— TIic  Eckcrty,  Brancliville  ;ind  Cnnnelton  Telephone 
Company  has  been  incorporated  and  the  headquarters  will  be  established  at 
Doolittle  Mills,  Perry  County.  The  corporation  will  construct  exchanges  and 
operate  a  co-operate  system  in  Perry  and  Crawford  counties.  J.  J.  Esary,  H. 
T.  Lynch  and  T.  H.  Frakes,  all  of  Branchville,  constitute  the  directorate. 

BICKNELL,  IND. — The  Bicknell  Telephone  Company  has  bought  out  the 
Miller  interests  which  originally  started  the  exchange  here.  The  company  has 
incorporated  with  $6,000  capital,  with  J.  H.  Barr,  president;  W.  L.  Lemen, 
vice-president;  J.  S.  Hoover,  secretary,  and  E.  D.  Miller,  manager.  At  present 
the  company  has  no  subscribers  with  toll  line  connection  throughout  the 
county.      Extensions  are  being  planned. 

CORYDON,  IND. — The  Independent  Telephone  and  Telegraph  Company,  of 
this  city  has  filed  articles  of  incorporation  with  a  capital  stock  of  $15,000,  re- 
serving the  right  to  increase  the  capital  from  time  to  time.  The  company  will 
establish,  construct,  maintain  and  operate  telephone  exchanges  and  telephone 
lines  in  Harrison,  Floyd,  Washington,  Orange,  Crawford  and  Perry  Counties. 
O.   S.   Wright  and   E.   D.   Mitchel  are  the  principal  officers. 

CADIZ,  IND. — Another  telephone  line  is  building  from  the  north  into  this 
town — a  place  of  300  people.  The  town  is  now  the  center  for  twenty-two 
co-operative  rural  telephone  lines  none  of  which  has  less  than  two  dozen  sub- 
scribers. Besides  these  there  are  five  long  distance  lines  connecting  with  the 
co-operative  lines.  -AH  Cadiz  patrons  have  free  connection  with  upwards  of  a 
thousand  telephones  over  eastern  Indiana.  The  patrons  build  the  lines  them- 
selves and  get  this  service  for  a  small  amount  which  goes  toward  the  upkeep 
of    the    exchange. 


INDIANAPOLIS.  I.\D.— The  stockholders  of  the  New  Longdistance  Tel- 
ephone Company  have  formed  a  voting  trust,  the  purpose  of  which  is  to  per- 
petuate the  present  management,  for  a  period  of  five  years.  Ninety-five  per 
cent,  of  the  stock  has  signed  the  agreement,  which  provides  that  the  stock 
shall  be  deposited  with  the  Union  Trust  Company,  of  Indianapolis,  as  trustee, 
which  will  issue  trust  certificates  to  take  the  place  of  the  stock  certificates 
issued  by  the  company.  These  trustee  certificates  are  transferable,  the  same  as 
the  stock  certificates.  The  effect  of  this  action  is  already  noticeable,  in  the 
stiffening  up  of  the  stock  on  the  local  market. 

GREEN  CASTLE,  IND.— Over  a  hundred  representatives  from  warring  tel- 
ephone factions  in  this  (Putnam)  County  gathered  in  this  city  on  Jan.  23  for 
a  conference  in  regard  to  securing  entrance  to  the  city  for  the  various  rural 
telephone  interests.  The  Putnam  County  Telephone  Company,  doing  business 
in  the  southern  part  of  the  county  made  a  demand  for  a  franchise  for  a  switch- 
board in  the  city,  with  other  privileges.  The  council  deemed  such  a  franchise 
unjust  to  tlie  city  exchange,  which  has  over  six  hundred  instruments,  and  the 
meeting  was  called  by  the  council  in  order  to  secure  an  agreement  between  the 
independent  lines  and  the  City  Company,  relative  to  the  use  of  the  city  switch- 
board as  it  now  exists,  by  the  payment  of  a  rate  satisfactory  to  all  concerned. 
After  a  heated  discussion,  a  committee  was  appointed  to  represent  the  inde- 
pendent companies  in  a  conference  with  the  company's  managers.  This  com- 
mittee met  the  City  Company  with  a  proposition  that  the  independent  companies 
agree  to  one  of  three  things:  To  build  a  double  line  to  the  city  limits,  one  a 
single  line  and  the  other  a  metallic  circuit,  the  single  line  to  be  used  by  every 
telephone  holder  on  it  free  of  cost;  the  telephone  holder  to  pay  a  flat  rate  of 
5  cents  over  the  existing  lines  into  the  city,  or  to  pay  a  rate  of  25  cents  a 
month,  with  the  privilege  of  talking  all  they  want  to.  A  resolution  was  adopted 
rejecting  the  three  propositions  submitted  to  them  by  the  city  company,  which 
were  in  the  nature  of  a  compromise  with  the  country  system.  The  failure  of  a 
peaceful  settlement  is  very  much  regretted.  As  the  matter  now  stands  the  city  is 
threatened  with  a  dual  system. 

LEM.ARS,  lA. — An  election  will  be  held  on  February  16,  to  vote  on  the 
question  of  granting  a  telephone   franchise  to  the  Lemars  Telephone   Company. 

BL.MNE,  lA.— The  Farmers'  Mutual  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $3,000  by  F.  Evans,  L.  W.  Hiatt,  J.  I.  Knox 
and  others. 

WATERLOO,  IOWA.— During  the  latter  part  of  January  the  Commonwealth 
Telephone  Company  was  organized  with  headquarters  at  Waterloo,  Iowa,  and 
secured  control  of  the  following  telephone  properties  in  that  State:  Cedar 
Valley  Telephone  Company,  The  County  Telephone  &  Telegraph  Company,  The 
Waverly  Telephone  System,  The  Hardin  County  Telephone  System,  The  Par- 
kersburg  Telephone  System,  and  The  La  Porte  City  Telephone  System.  The 
new  company  is  capitalized  at  $900,000  and  will  operate  in  eight  Iowa 
counties.  The  apparatus,  made  by  the  Automatic  Electric  Company,  Chicago, 
will  be   installed   in  Waterloo,   and   other  towns  where  the  company   operates. 

PORTLAND,  ME.— The  International  Telephone  &  .Telegraph  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000.  Mr.  R.  R.  Oilman  is 
president. 

MONROE,  MICH. — The  Home  Telephone  Company,  of  Monroe,  is  to  he 
incorporated  in  the  near  future  and  the  promoters  are  planning  to  install 
the  Strowger  automatic  system. 

LANSING,  MICH.— The  Citizens'  Telephone  Company  has  announced  an 
increase  in  rates  for  residence  telephones  of  $12  to  $18.  Telephones  now  in 
use  will  continue  to  be  charged  at  the  old  rates. 

GRE.-\T  FALLS,  MONT.— The  Rocky  Mountain  Bell  Telephone  Company  has 
secured  an  option  on  the  Choteau-Farmington  line  near  here. 

GENEVA  CITY,  NEB. — A  franchise  has  been  granted  to  John  Barsby  to 
establish  a  telephone  exchange  in  this  place. 

WILSON,  N.  C. — The  American  Telephone  Company  will  open  an  office  in 
Wilson,  N.   C,  for  long  distance  service. 

COLUMBUS,  N.  C— At  Columbus  the  Polk  County  Telephone  Company  is 
preparing  to  build  a  line  to  Lynn.  A  long  distance  line  has  been  built  between 
Jonesboro,  Sanford  and  Carthage,  N.  C,  and  one  from  Lexington,  N.  C,  to 
Yadkin  College. 

GALLIPOLIS,  OHIO. — A  company  is  being  formed  here  to  build  a  telephone 
line   from   Lecta   to   Clay   Lick. 

AKRON.  OHIO.— The  Akron  People's  Telephone  Company  will  lay  conduits 
in   the  business  section  of  the  city. 

MIDDLEFIELD,  OHIO.— W.  E.  Hutchis,  H.  C.  Gross  and  E.  E.  Newman, 
of  Hamilton,  will  install  an  exchange  at  Middlefield. 

CLEVEL.AND,  OHIO.— The  United  States  Telephone  Company  is  preparing 
to  string  a  new  long  distance  circuit  from  Cleveland  to  Toledo. 

RICHWOOD,  OHIO.— The  Richwood  Telephone  Company  has  increased  its 
capital   stock   from  $10,000   to  $20,000,   and  will   make  improvements. 

HAMILTON,  OHIO.— The  Camden  Telephone  Company  will  extend  its  lines 
to  the  surrounding  towns.     Some  of  the  material  has  already  been  ordered. 

BLOOMDALE,  OHIO.— The  council  has  granted  a  franchise  to  Claud  Wy- 
gandt,  of  Toledo,  to  maintain   and  operate  a   telephone  exchange   in  this   place. 

MANSFIELD,  OHIO.— R.  M.  Brown  and  S.  M.  Lanz,  of  Franklin,  have 
formed  a  telephone  company  and   will   build   a   farmers'   system   in  that  district. 

MARTIN'S  FERRY,  OHIO.— The  Belmont  Telephone  Company  is  plan- 
ning to  extend  a  farmers'  system  through  Mt.  Pleasant.  A.  W.  Riddle  is  acti-.e 
in  the  enterprise. 

CARROLLTON,  OHIO. -The  Kilgore  Telephone  Company,  of  Kilgore,  will 
build  a  line  from  that  place  to  Amsterdam.  The  company  has  connections  with 
the   Bell  lines  at   the  latter  place. 

WAKEMAN,  OHIO.— The  Norwalk  Telephone  Company  has  purchased  the 
local  telephone  company's  line  from  New  London  to  Berlin  Heights,  by  way 
of  Clarksfield,  Wakeman  and  Florence. 
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PARKMAN.  OHIO.  'I'lic  I'arkinan  Telephone  Company,  recently  organiied, 
It  preparing  lo  iniiull  iu  •ytirni.  The  company  will  fiirniih  aervice  through- 
out  Ihr   fi)riiiing  ilimiul    al    }ij    per   year. 

WKST  I'MO.V.  OHIO.  Willium  Hiller,  of  the  Ohio  Telephone  Company. 
Ceorgelown,  ii  planning  ti<  build  connecting  linea  to  Weil  Union,  Blue  Creek, 
Wanuleyvillc,  Olway  and   Mineral  Springi. 

MIDDLKl'ORT.  OHIO  The  Middlrporl  Telephone  Company  will  build  a 
line  from  Middlrporl  lo  Kygrr.  \V.  K.  Ruinrll  ii  preaidrnt  and  John  Brechtrl. 
supriinlrndriit  of  conalruclinn   for  the  company. 

HILLSBORO.  OHIO.— The  annual  meeting  of  the  Hillaboro  Telephone  Com- 
pany indicatet  that  the  company  ia  in  a  proapcrout  condition.  It  hat  360 
Irlephonet  in  ute  nnd  will  inttall  more  Ihit  tpring. 

ATHENS.  OHIO. -The  Alhcnt  County  Telephone  Company  hat  added  an- 
other loo'linr  itvilchboard  nnd  night  aervice  hna  been  inttitutcd.  The  company 
it  planning  lo  extend  linei  throughout  the  fanning  diatrictt. 

WARREN,  OHIO.— The  Jcllerson  &  Warren  Telephone  Company  hai  in- 
created  ita  capital  Block  from  $60,000  to  $80,000.  It  will  make  numcrout  ex- 
tension! in   the  territory  aurrounding  Wnrrcn  and  Jefferion. 

BURTON,  OHIO.— The  f.irmers"  telephone  ayslcm  has  been  completed  to 
Marshalltown  and  is  being  extended  to  Wadsworth  and  Barbcrton.  The  farm- 
er*" system  in  this  district  is  said  to  be  the  most  complete  in  the  country. 

LIMA,  OHIO. — The  Lima  Telephone  Company  has  installed  an  addition  to 
its  switchboard  and  is  prepared  to  take  care  of  400  additional  subscribers.  The 
company   is  extending  its   farmers'  system   throughout  the  county. 

NORWALK,  OHIO.— The  Norwalk  Telephone  Company  has  engaged  L.  W. 
Stanton,  the  Cleveland  engineer,  lo  design  a  new  switchboard  and  other  office 
equipment.     The  new  apparatus  will  be  installed  as  soon  as  oossible. 

NORTH  BALTIMORE.  OHIO.— The  North  Baltimore  Telephone  Company 
has  been  incorporated  in  West  Virginia.  Capital  $3,000.  Incorporators;  C.  B. 
niose.   K.   M.    Dotson.  Samuel   Wyant  and  C.   F.   Miles,  of  Toledo. 

YOUNGSTOW.V,  OHIO.— The  American  Telephone  &  Telegraph  Company 
has  completed  plans  for  tlic  installation  of  five  additional  toll  circuits  between 
Youngstowii  and  Pittsburg.  The  service  between  the  two  cities  has  been 
very    heavy. 

HAMILTO.V,  OHIO.— The  Hamilton  Home  Telephone  Company  will  shortly 
open  its  exchange  in  this  place.  It  is  planning  to  extend  the  service  through- 
out the  county.  Frank  Hughes  is  president  and  J.  W.  Slonekcr,  secretary  of 
the  company. 

AKRON,  OHIO.— The  Akron  People's  Telephone  Company  will  build  toll 
lines  of  its  own  to  Canton  and  Massillon.  At  present  the  company  uses  the 
I'nited  States  Company's  lines,  but  these  are  so  crowded  that  the  service  is 
unsatisfactory. 

PROSPECT.  OHIO. — The  probate  court  has  granted  a  franchise  in  Pros- 
pect to  the  Marion  County  Telephone  Company.  The  company  has  been  desirous 
for  some  time  of  extending  its  service,  but  the  town  has  repeatedly  refused  a 
franchise    grant. 

BELMONT,  OHIO. — The  Belmont  Telephone  Company  has  elected  new  di- 
rectors as  follows:  J.  C.  Dent,  L.  B.  Driggs,  H.  Schumlbach,  J.  W.  Doud,  E. 
G.  Smith  and  others.  The  company  will  make  extensive  improvements  during 
the   coming  year. 

DELAWARE,  OHIO. — The  Citizens'  Teleohone  Company  has  increased  its 
capital  stock  from  $60,000  to  $100,000  and  is  planning  important  extensions 
throughout  its  territory.  W.  M.  Heseltine  is  president,  and  G.  H.  -Carter,  sec- 
retary of  the  company. 

M.\RIETTA.  OHIO.— The  Muskingum  V'alley  Telephone  Company  has  re- 
cently incorporated  with  $5,000,  and  will  build  lines  from  Swift  Station  to 
Marietta,  by  way  of  Lowell  and  Beverly.  E.  B.  Vincent  is  president  and  W.  W. 
Mason,  general  manager. 

BELLEVL'E.  OHIO. — The  Local  Telephone  Company  will  soon  close  con- 
tracts for  the  installation  of  a  multi-switchboard  with  party  line  service  for  the 
-Norwalk  exchange.  LeRoy  W.  Stanton,  consulting  engineer,  Cleveland,  has 
prepared  plans  for  the  exchange. 

NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  County  Telephone  Com- 
pany has  elected  these  directors:  P.  B.  Scott,  president;  E.  A.  Walter,  sec- 
retary; J.  L.  Kennedy,  treasurer;  E.  P.  Scott,  E.  Weibensen,  N.  I.  Dreyfoos, 
W.  M.  Tracey  and  C.  D.  Juvenal. 

RAVENN.V,  OHIO.— The  Portage  County  Telephone  Company  is  planning 
to  extend  its  system  throughout  Rootstown,  Randolph,  Deerfield,  Edinburg,  At- 
water,  and  Palmyra  townships.  A  large  amount  of  money  will  be  spent  in  ex- 
tending the   service    throughout  the   county. 

NORWALK,  OHIO. — The  Norwalk  Business  Men's  Association  has  agreed 
not  to  pay  the  advance  in  price  asked  by  the  Central  Union  Telephone  Com- 
pany in  this  city.  All  of  the  association  members  will  order  their  telephones 
taken  out  if  the  company  persists  in  its  demands. 

KENT,  OHIO.- The  newly  organized  Portage  County  Telephone  Company 
will  issue  $100,000  bonds  to  make  improvements.  The  company  has  over 
i,Soo  subscribers  in  the  various  exchanges  recently  consolidated.  A  large 
amount   of   construction   work   will   be  done  this  summer. 

UTICA,  OHIO.— The  Utica  &  Homer  Telephone  Company  has  been  incor- 
porated. With  $40,000  capital  stock,  to  construct  telephone  lines  throughout 
Licking  County,  with  exchanges  at  Homer  and  Utica.  D.  E.  Sapp,  Frank  L. 
Beam,  W.  C.   Sapp,  R.  M.  Greer,  H.  C.  Devin  are  interested. 

PLAIN  CITY,  OHIO.— The  Plain  City  Home  Telephone  Company  now 
has  343  telephones,  a  gain  of  125  within  a  year.  The  company  operates  over 
600  miles  of  toll  line  in  Madison  and  Union  counties  and  is  preparing  to 
build  considerable  additional  mileage  of  lines.     C.   Leggett  is  manager. 

ELYRIA,  OHIO— T.  M.  Brush  and  I.  H.  Griswold,  of  Elyria,  have  pur- 
chased from  Barter  &  Brailey.  of  Wauseon,  a  large  interest  in  the  Rome 
Home   Telephone  Company,  of  Rome.   N.    Y.     The  property   will    be  connected 


with  the  other  independent  exchangei  operated  by  the  Rawton-Bruth  tyndicate, 
of   Elyria. 

TII'KIN.  OHIO.— The  Tiffin  Home  Telephone  Company  hat  elected  the  fol- 
lowing named  officcra:  Ed.  L.  Barber,  preildent;  A.  L.  Flock,  vice  pretiilcnl; 
E.  n.  Myert,  Ircaiurer  and  K.  F.  Briggt,  tecrctory.  The  above  with  E.  K. 
.Strohni,  are  director!.  The  company  it  planning  a  numl>er  of  extentioni 
lliioui(hoiil   ill  dittricl. 

MAKYSVII.I.E,  OHIO.- The  Marytville  Telephone  Company  hii  350  lub- 
■cril>rrt,  an  increase  of  100  during  the  past  year.  The  company  hat  ■  large 
waiting  list  and  will  inttall  a  number  of  new  Iclrphonet  at  toon  at  the  material 
can  be  obtained.  It  it  also  pulling  up  a  large  number  of  farmers'  lines.  Mr.  N. 
E.   Leggett  is   manager. 

CLEVELAND,  OHIO.— The  I'edcral  Telephone  Company  baa  arranged  to 
sell  to  Eastern  hankers  a  large  block  of  the  bonds  of  the  United  States  Tel- 
ephone Company.  The  United  States  properly  it  now  earning  3  per  cent,  in 
excess  of  its  bond  interest  and  with  contemplated  extentiona  it  will  be  earning 
5   per  cent,   before   the  close   of  the  year. 

WAPAKONETA.  OlIIO.-The  Shaffer  Contlruction  Comp.iny,  of  Texas, 
which  is  building  a  number  of  telephone  exchanget  in  Ennit  County,  Texas, 
belli  its  annual  meeting  here  recently.  C.  D.  Crilcs  and  Waller  Riche,  of 
Lima,  S.  A.  VanOss,  of  Minister,  George  B.  Whitney,  of  Marytville,  and  a 
number  of  parties  in  (his  city  arc  interested  in   the  company. 

CLEVELAND,  OHIO. — The  committee  representing  the  larger  Cleveland 
banks  have  declined  to  agree  to  the  proposition  made  by  President  Dickson,  of 
the  Cuyahoga  Telephone  Company,  to  autliorize  an  issue  of  $2,000,000  preferred 
stock  in  order  to  clear  up  the  floating  debts  of  the  company.  It  is  announced 
tliat  another  plan  of  refinancing  the  company  will  \x  submitted  in  the  near 
future. 

CLEVELAND,  OHIO.— Several  hundred  people  have  threatened  to  sue 
the  Cleveland  Telephone  Company  (Bell)  for  failure  to  carry  out  its  agree- 
ment to  install  a  one  way  party  line  telephone  for  six  months'  trial  for  $1. 
The  company  took  a  large  number  of  subscriptions  for  the  new  service,  but 
ran  out  of  instruments,  and  only  took  care  of  a  portion  of  those  that  had  paid 
for  the  service. 

CINCINNATI,  OHIO.-  The  City  &  Surburban  Telegraph  Association  (Bell) 
is  preparing  plans  for  a  large  central  telephone  exchange,  to  relieve  the  present 
Vine  Street  exchange,  which  is  too  small.  The  new  exchange  will  have  a  9,000- 
line  board  and  will  be  installed  in  a  three-story  exchange  building  which  will 
cost  $150,000.  The  company  is  just  completing  branch  exchanges  at  Norwood, 
Cumminsville   and   East  End. 

LONDON,  OHIO.— The  West  Jefferson  Telephone  Company,  with  100 
subscribers,  the  Charleston  Telephone  Company,  with  200  subscribers,  and  the 
London  Telephone  Company,  with  700  subscribers,  will  soon  be  consolidated 
under  the  title  of  the  Madison  &  Clark  Telephone  Company  with  headquarters 
in  London.  The  new  company  will  build  a  large  number  of  farmers'  lines 
and  will  put  in  considerable  new  cable. 

CLEVELAND,  OHIO.— The  Columbiana  County  Telephone  Company  has 
elected  these  officers:  F.  S.  Dickson,  president;  Maxime  Reber,  vice-president; 
R.  F.  Judd,  treasurer,  and  W.  F.  Crossley,  manager  and  secretary.  These  with 
W.  L.  Carey,  J.  B.  Hoge,  Will  Marron  and  W.  D.  McKeefry  are  directors. 
The  company  operates  thirteen  exchanges  and  has  2600  telephone  in  operation. 
The  company  will  spend  about  $20,000  in  improvements  during  the  coming 
year. 

AKRON,  OHIO. — The  Akron  People's  Telephone  Company  is  planning  to 
absorb  the  independent  telephone  exchanges  in  Portage  County.  These  include 
the  Kent  Telephone  Company  with  600  subscribers,  the  Ravenna  Telephone 
Company  with  600,  and  the  exchanges  at  Mantua  and  Garrettsville,  which  have 
about  200  subscribers  each.  The  Akron  company  has  3,500  subscribers  with 
exchanges  in  Akron,  Barberton  and  Cuyahoga  Falls.  Will  Christy  is  president, 
and  W.  F.  Laubach,  general  manager  of  the  company. 

CLEVELAND,  OHIO. — The  Rawson-Brush  telephone  syndicate,  of  Elyria, 
and  the  Consolidated  Telephone  Company,  of  Buffalo,  which  is  largely  con- 
trolled by  Cleveland  people,  are  perfecting  an  agreement  whereby  the  terri- 
tory of  New  York  State  will  be  divided  up  and  traffic  arrangements  made  where- 
by the  two  syndicates  may  work  in  harmony.  This  will  result  in  the  doing 
away  with  the  duplication  of  many  telephone  lines  and  will  tend  to  improve 
the  service  in  the  Empire  State.  Heretofore  the  two  syndicates  have  been  in 
competition   for  territory. 

CHESTERFIELD,  S.  C. — The  local  telephone  company  at  Chesterfield  has 
under  construction  and  in  contemplation  several  new  telephone  lines. 

NEWBERRY,  S.  C. — The  town  council  of  Newberry  has  granted  an  unlim- 
ited franchise  to  the  Bell  Telephone  Company.  It  is  understood  that  work  will 
be  started  at  once  taking  out  the  old  telephones  and  putting  in  a  new  system 
complete. 

MARSHALL,  TEX.— F.  M.  Marriott,  J.  B.  King  and  P.  J.  Eubanks  have 
been   granted   a   telephone    franchise   by   the   city   council. 

WACO,  TEX. — Ed  N.  Stephenson  and  other  stockholders  in  the  Electric  Con- 
struction Company,  have  brought  a  suit  against  the  Texas  Telephone  Company, 
the  Electric  Construction  Company,  and  the  St.  Louis  Trust  Company.  They 
ask  judgment  for  $60,000  due  them,  they  allege,  as  purchase  money  for  the 
telephone  exchange,  and  that  an  issue  of  $150,000  of  bonds  of  the  Texas  Tel- 
ephone Company  be  canceled.  The  plaintiffs  also  pray  foi  a  decree  putting 
both  the  telephone  company  and  the  construction  company  into  the  hands  of 
receivers,  and  that  the  affairs  of  the  construction  company  be  wound  up.  The 
St.  Louis  defendant  is  sued  as  custodian  of  part  of  the  bond  issue  sought  to  be 
canceled. 

RICHMOND,  VA. — The  Board  of  Aldermen  of  Richmond  has  adopted  the 
ordinance  providing  for  a  merger  of  the  Richmond  Telephone  Company  and  the 
Bell  Company.     The  matter  will  have  to  go  before  the  common  council. 

URUGUAY. — The  Uruguay  Government  has  approved  the  statutes  of  La 
Economica  Telephone  Company  represented  by  Senhors  A.  C.  Mendez  and 
M.  J.  Perez,  of  Montevideo. 
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ELECTRIC  LIGHT  AND   POWER. 


LOS  ANGELES,  CALIF.— The  new  generating  station  of  the  Edison  Electric 
Company,  situated  on  Mil!  Creek  in  San  Bernardino  County,  is  rapidly  nearing 
completion.  It  is  known  as  power  plant  \o.  3.  Its  capacity  will  be  40oo-lip. 
There  is  a  1960-foot  head,  with  a  pressure  of  863  lbs.  to  the  square  inch.  The 
company  has  just   installed   one   sphase   General   Electric   alternator. 

LOS  ANGELES,  CALIF.— The  Edison  Electric  Company  has  decided  to 
erect  a  sub-station  at  the  corner  of  Main  and  Fourth  Streets.  For  the  present 
the  structure  will  be  two  stories  high,  although  the  foundation  is  to  be  sub- 
stantial enough  to  support  six  stories,  as  the  company  will  need  a  larger  build- 
ing in  the  future  for  offices  and  power  uses. 

SAN  LUIS  OBISPO,  CALIF.— The  San  Luis  Obispo  Light,  Heat  and  Power 
Company  has  re-incorporated  as  the  Pacific  Coast  Light,  Heat  and  Power  Com- 
I)any;  capital  stock,  $500,000;  paid  up,  $150,000.  The  reason  for  the  change  is 
to  enable  the  company  to  extend  its  business  to  neighboring  counties.  William 
\'.  Miller,  of  Bakersfield,  and  E.  .S.  Hoyt,  of  this  city,  arc  the  principal 
stockholders. 

CHICAGO,  ILL. — By  a  unanimous  vote  the  City  Council  has  placed  itself 
on  record  as  desiring  municipal  ownership  and  operation  of  gas  and  electric 
lighting  plants.  The  Legislature  will  be  memorialized  to  pass  an  enabling  act 
at  once. 

EAST  ST.  LOUIS,  ILL.— The  officials  of  the  Interstate  Transit  Company, 
the  owners  of  the  automobile  line,  are  circulating  petitions  about  East  St.  Louis, 
preparatory  to  asking  the  City  Council  for  a  franchise  for  permission  to  estab- 
lish an  electric  light  plant  in  the  city.  It  is  promised  that  the  rates  will  be 
made  considerably  lower  than  those  now  in  force.  The  East  St.  Louis  Electric 
Light  Company  is  owned  by  the   East  St.  Louis  and  Suburban  Rail.oad. 

WAB.'\SH,  IND. — A  movement  is  on  foot  to  buy  the  Wabash  electric  light 
plant  for  the  city.  The  council  has  been  petitioned  to  buy  it  and  make  it  a 
municipal  plant.     The  contract  with  the  company   expires  in  a   few  months. 

BOSTON,  M.\SS.— The  Old  Orchard  Electric  Light  Company  has  voted  to 
increase  the  amount  of  its  capital   stock  to  $100,000. 

SPRINGFIELD,  MASS.— The  efficiency  of  the  municipal  electric  light  plant 
has  been  greatly  increased  by  the  recent  addition  of  a  new  dynamo  and  engine. 
The  old  dynamo  was  greatly  overloaded.  This  year  it  is  hoped  to  add  another 
new  dynamo  for  the  street  lighting  circuit. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids  Edison  Company  has  decided 
to  equip  an  extensive  power  plant  for  generating  purposes  on  the  Flat  River 
above  Lowell. 

CRYSTAL  FALLS,  MICH.— The  Westinghouse  Electric  &  Mfg.  Co.  has 
secured  the  contract  for  one  iso-kw  single-phase  and  one  90-kw  generator  for 
the  electric  light  plant. 

DETROIT,  MICH. — The  Lapeer  Light  &  Power  Company  has  been  formed 
with  $75,000  capital  stock  and  has  absorbed  the  lighting  plants  at  Lapeer, 
Imlay  City,  Millville  and  Higley.  J.  Schlegel  is  president  and  Henry  Schlegel, 
secretary-treasurer  of  the  company. 

GRAND  RAPIDS,  MICH.— J.  H.  Mitchell,  Sol  P.  Kineon  and  W.  H.  Settle 
are  promoters  of  a  new  electric  light  and  power  company  that  will  operate  here. 
They  have  petitioned  the  council  for  a  franchise  to  furnish  electricity  for  light 
and  power,  steam  and  hot  water  for  heating  and  cold  water  for  refrigerating 
purposes. 

MARQUETTE,  MICH.— The  new  sand  wheel  house  of  the  Calumet  &  Hecla 
Company,  which  has  been  in  progress  of  construction  since  1901,  is  completed. 
Some  months  will  be  required  to  complete  the  installation  of  the  great  wheel. 
The  electrical  power  house  which  will  operate  the  apparatus  is  now  being 
equipped.     The  American  Bridge  Company  erected  the  wheel   house. 

ST.  CHARLES,  MO.— At  the  annual  meeting  of  the  stockholders  of  the  St. 
Charles  Light  and  Fuel  Company  the  old  board  of  directors  and  officers  were 
re-elected.  The  officers  are  Edward  Gut,  president;  A.  Ross,  of  St.  Louis, 
secretary,  and  L.  O.   Fulkerson,  manager. 

HEMPSTEAD,  N.  Y.— The  sale  of  the  lighting  plant  at  Hempstead,  L.  I., 
to  a  Philadelphia  syndicate,  is  reported  by  W.  M.  Ostrander,  of  Philadelphia. 
It  was  through  the  efforts  of  Mr.  Ostrander  that  the  plant  at  HoUidaysburg, 
Pa.,  was   recently  sold. 

HICKORY,  X.  C— The  Thornton  Electric  Light  Company,  of  Hickory,  has 
been  chartered  with  a  capital  stock  of  $8,000. 

GREENSBORO,  N.  C. — The  Greensboro  Electric  Company  has  been  granted 
a  franchise  to  build  a  gas  plant  in  Greensboro. 

OXFORD,  OHIO.— It  has  been  decided  to  offer  the  village  lighting  and  water 
plant  to  a  private  corporation.  Under  municipal  management  it  has  been  a 
failure. 

WILMINGTON,  OHIO.— The  United  Water  &  Light  Company  has  been 
incorporated  under  New  Jersey  laws.  It  has  $200,000  capital  stock,  and  will 
erect  a  plant  here. 

ZANESVILLE,  OHIO.— The  Zanesville  Railway,  Light  &  Power  Company 
has  broken  ground  for  its  new  power  station.  The  plant  will  have  a  capacity 
six  times  that  of  the  present  station. 

LANCASTER,  OHIO.— The  Godman  Shoe  Company  will  erect  a  power  plant 
to  supply  light  and  power  to  several  factories  in  this  town.  Contracts  are  being 
placed    for   engines  and   generators. 

SPRINGFIELD,  OHIO.— The  Citizens'  Light,  Heat  &  Power  Company, 
capital  $10,000,  has  l)een  incorporated  by  W.  L.  Weaver,  W.  W.  Kcifcr,  F.  M. 
Ilogan,  W.   P.   McColloch  and   A.  M.   Kunker. 

ROCK  HILL,  S.  C. — It  is  reported  that  the  plant  of  the  Rock  Hill  Water, 
Light  and  Power  Company  has  been  sold  to  Geo.  MacDonald,  of  New  York 
City,  and  others  for  approximately  $70,000. 

ABERDEEN,  S.  D. — The  City  Council  is  stated  to  have  granted  a  franchise 
to  the  Aberdeen  Gas  Company.  The  company  will  install  a  gas  and  electric 
light  plant. 


TRENTON,  TENN. — A  movement  is  on  foot  at  Trenton  for  the  purchase 
by  the  city  nf  the  local  lighting  plant  for  $6,000.  Bonds  maj"  be  issued  for  the 
purpose. 

NASHVILLE,  TENN. — Michigan  purchasers  of  the  Caney  Fork  Falls  water 
power,  12  miles  east  of  Minnville,  will  erect  a  $t, 000, 000  power  house  and  dam, 
with  a  capacity  to  transmit  power  to  Nashville.  The  enterprise  is  said  to  have 
ample  funds  behind  it. 

KELSO,  WASH. — The  Metcalf  Shingle  Company  is  reported  to  have  sub- 
mitted a  proposition  to  the  city  to  install  an  electric  light  plant. 

MONTICELLO,  WIS.— The  village  council  is  stated  to  have  granted  J.  H. 
Staedtler  a  franchise  for  an  electric  light  plant. 

WINNIPEG,  MAN. — The  big  electrical  works  of  the  Winnipeg  General  Power 
Company,  on  the  Winnipeg  river  near  Lac  Du  Bonnet,  are  now  in  course  of 
construction.  This  company  has  commenced  operations  with  a  large  force  of 
men,  and  Winnipeg  is  now  within  measurable  distance  of  obtaining  electrical 
power  by  transmission  over  a  distance  of  about  55  miles,  which  is  the 
distance   between   the   city  and   the   works. 

CITY  OF  MEXICO,  MEX.— The  Mexican  Gas  and  Electric  Light  Company, 
of  the  City  of  Mexico,  is  negotiating  with  the  municipal  council  of  that  city 
for  a  contract  to  establish  an  extensive  telephone  service   there. 

TAMPICO,  MEX. — A  new  electric  light  company  has  been  formed  in  the 
city  of  Tampico,  Mexico.  The  capital  of  the  concern  is  $200,000.  It  will, 
however,  be  fully  twelve  months  before  the  plant  it  proposes  to  erect  will  be 
in  running  order.  In  the  meantime  the  present  owners  of  the  plant  now  in 
operation  are  perfecting  plans  whereby  the  works  are  to  be  considerably  en- 
larged.     The   equipment   will   be   purchased   in   the   United   States. 


THE  ELECTRIC  RAILWAY. 


GENEVA,  OHIO. — Frank  Hood,  of  Ashtabula,  has  been  granted  a  county 
franchise  to  build  an  electric  railway  from  Geneva  to  the  lake  shore. 

YOUNGSTOWN,  OHIO.— Local  people  are  planning  to  build  an  electric 
railway  from  the  city  to  the  new  plant  of  the  National  Steel  Company. 

RICHMOND,  VA.— The  Virginia  Passenger  &  Power  Company,  of  Rich- 
mond, intends  to  rehabilitate  the  Seven  Pines  electric  railway  to  that  famous 
battlefield. 

TOLEDO,  OHIO. — The  Interurban  Construction  Company  has  been  incor- 
porated, with  $10,000  capital  stock,  by  H.  R.  Klauser,  A.  E.  Klauser,  .\'. 
Schmidt,  J.  H.  Pheat  and  H.  F.  Shunck. 

MARTIN'S  FERRY,  OHIO.— The  Wheeling  Traction  Company  has  asked 
for  a  franchise  in  Martin's  Ferry  and  as  soon  as  the  grant  can  be  obtained 
a  line  will  be  built  from   Martin's  Ferry  to  Brilliant. 

TOLEDO,  OHIO. — The  Toledo  &  Western  Railway  Company  has  re-elected 
the  present  directors,  i.  e.,  Hon.  Luther  Allen,  Judge  C.  M.  Stone,  J.  R.  Sea- 
grave,  W.  L.  Hayes  and  E.  B.  Allen,  Cleveland,  and  F.  E.  Seagrave  and  C. 
E.  French,  Toledo. 

MONTPELIER,  OHIO.— M.  C.  Peterson  and  George  M.  Clarken,  of  Ann 
Arbor,  are  securing  right  of  way  for  the  projected  Hillsdale-Bryan  railway.  The 
road  will  be  about  40  miles  in  length  and  it  will  be  financed  by  Detroit  and 
Ann  Arbor  people. 

SANDUSKY,  OHIO.— The  Sandusky  Southwestern  Railway  Company  has 
elecAed  these  officers:  John  VanFleet,  president;  F.  C.  Olsen,  vice-president  and 
general  manager;  S.  P.  Douglass,  secretary;  S.  W.  McFarland,  treasurer;  W. 
H.   Wyke,  superintendent. 

CLEVELAND,  OHIO.— The  Cleveland,  Richfield  &  Akron  Transit  Company 
has  been  incorporated,  with  $10,000  capital  stock,  by  Daniel  Gindelsperger,  S.  P. 
Inman,  J.  R.  Zmut,  R.  J.  Wood  and  Fred  W.  Green.  The  company  has  been 
working  for  some  time  on  a  line  between  Cleveland  and  Akron. 

FOSTORIA,  OHIO.— The  Toledo,  Fostoria  &  Findlay  Railway  Company  has 
elected  these  officers:  J.  E.  Reeves,  president;  E.  C.  Deardorff,  vice-president; 
Theodore  VVentz,  secretary  and  general  manager,  and  A.  J.  Krantz,  treasurer. 
The  above  with  S.  W.  Croxton,  S.  W.  Adams,  E.  A.  Wentz,  and  J.  D. 
McDonald  are  directors. 

CLEVELAND,  OHIO.— At  the  annual  meeting  of  the  Cleveland  Electric 
Railway  Company  the  following  named  directors  were  re-elected:  Horace  E. 
Andrews,  R.  A.  Harman,  J.  J.  Stanley,  James  Parmelee,  Myfon  T.  Herrick, 
Clavary  Morris  and  C.  L.  Pack.  Several  additional  storage  batteries  will  be 
installed  in  various  parts  of  the  city. 

NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  Traction  Company  has 
elected  these  officers:  F.  T.  Pomeroy,  Cleveland,  president;  J.  A.  Rutherford, 
Cleveland,  vice-president;  J.  O.  Wilson,  Cleveland,  secretary;  Will  Aikins, 
trasurer  and  general  manager.  The  above  with  Theodore  Wentz,  George 
Bowers  and   Will  Christy   are  directors. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  held  its  annual 
meeting  and  elected  these  officers:  M.  A.  Hanna,  president;  C.  F.  Emery,  vice- 
president;  John  Ehrhardt,  secretary-treasurer;  George  G.  Mulhern,  superin- 
tendent; W.  C.  Phelps,  purchasing  agent;  E.  J.  Cook,  chief  engineer.  Direc- 
tors: Mark  Hanna,  C.  F.  Emery,  George  Mulhern,  L.  W.  Prior,  W.  B.  San- 
ders, H.   E.   Andrews,  R.  R.   Rhodes,  J.   H.   Wade  and  C.   A.  Otis,  Jr. 

DETROIT,  MICH. — At  the  annual  meeting  of  stockholders  of  the  Detroit 
United  Railway  the  following  officers  and  directors  were  re-elected:  H.  A. 
Everett,  chairman  of  board;  J.  C.  Hutchins,  president  and  general  manager; 
Arthur  Pack,  vice-president;  George  H.  Russel,  treasurer;  Edwin  Henderson, 
secretary,  and  A.  E.  Peters  assistant  secretary.  Directors:  H.  A.  Everett,  E. 
W.  Moore,  H.  R.  Newcomb,  R.  A.  Harman  and  George  H.  Russel,  Cleveland; 
J.  C.  Hutchins  and  Arthur  Pack,  Detroit:  R.  B.  VanCourtlandt,  New  York, 
and  11.   S.   Holt,  Montreal. 
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ItUMniREYS. 


I'KKS.  ALl-X.  I.  HUM 
I'llKKYS  wai  duly  inuiiKtiralFil 
liiDl  wrck  at  the  Stevcni  Inili' 
iiitr  of  Trclinology,  Itubukcn, 
N.  J.,  mciTrding  llir  lute  I'mf. 
Mortiiii.  The  rxcrclnc*  in 
Thiirxlay  nflrrnoon,  Tcbruary  5, 
at  the  Inttitute  were  followril 
hy  n  brilliant  banquet  at  Shcr- 
ry'i  in  the  evening.  Alexander 
Cronibie  Ilttmphrrys  came  with 
his  p.-ireiitn  to  America  when 
lie  was  cifilit  yrnrs  of  age.  He 
was  horn  March  30lh,  1851,  in 
Edinburgh,  Scotland,  of  Eng 
lish  and  Canadian  dciccnt,  his 
father,  K.  R.,  Hiimphrey>i 
I.I..n.,  being  a  well-known  ed- 
ucator. The-  family  took  up  its 
residence  in  Boston,  where  the 
boy  attended  school  and  later. 
receiving  an  appointment  to  the 
United  States  Naval  Academy, 
successfully  passeil  a  special  test  examination.  It  was  then  discovered  that  he 
was  less  than  sixteen  years  old.  and  was  on  that  account  rejected.  He  Ihcrefore 
entered  upon  a  business  career,  intending  at  the  proper  age  again  to  apply  at 
the  .\aval  .-Xcadcmy.  Fortunately  his  keen  interest  became  aroused  in  other 
matters.  His  lirsi  business  experience  was  in  a  Boston  insurance  oflTice.  In 
1866  he  came  to  .\ew  York  and  remained  with  the  Guarajitee  and  Indemnity 
Company  until  i8,-.v  In  that  year  he  was  appointed  as  secretary  of  the 
Bayonnc  aiul  (".reenville  C.as  Light  Company,  of  Bayonnc,  N.  J.,  with  charge 
of  its  business  inleresls.  and  the  following  year  was  given  full  charge  as  super- 
intendent. Thus  began  what  has  been  his  life  work  in  the  line  of  gas  works 
engineering.  Desirous  of  adding  to  his  acquirements  in  practice  the  training 
of  a  technical  school,  be  obtained  from  the  company's  directorate  permission  to 
absent  himself  tw.  mornings  of  each  week  to  attend  the  lectures  at  the  Stevens 
Institute  of  TecbnoloRy.  Night  and  day  he  labored  and,  entering  the  school  in 
1877,  be  was  graduated  in  1S81.  having  devoted  to  his  studies  only  such  time  as 
he  could  spare  fron.  business  during  the  four  years.  So  unusual  and  so  praise- 
worthy was  this  that  resolutions  of  commendation  and  congratulation  were 
adopted  by  the  Taculty  of  the  school  on  .Tune  nth,  1881,  this  probably  being  an 
act  unprecedented  in  the  history  of  education.  In  the  year  of  his  graduation 
he  became  chief  engineer  of  the  Pintsch  Lighting  Company,  and  thereafter 
erected  many  gas  plants,  conducted  experimental  work,  and  gained  knowledge 
of  railroad  car  equipment.  In  18S5  be  accepted  the  position  of  Superintendent 
of  Construction  of  the  United  Gas  Improvement  Company,  of  Philadelphia, 
and  shortly  thereafter  was  made  its  general  superintendent.  He  has  been  the 
chief  executive  officer  of  more  than  50  gas  and  electric  light  companies,  and 
was  for  a  time  president  of  the  Syracuse  Gas  Co.,  Syracuse,  N.  Y.,  vice-president 
of  the  United  Coke  and  Gas  Companv,  Philadelphia,  Pittsburgh  and  New  York, 
and  president  of  the  City  Gas  Company,  of  Norfolk,  Va.  He  is  now  president 
of  the  Buffalo  Gas  Company,  Buffalo,  N.  Y..  and  president  of  the  Hibbard- 
Rodman-Ely  Safe  Company,  of  New  York.  He  is  a  member  of  the  American 
Association  for  the  .\dvancement  of  Science  and  of  the  leading  engineering 
societies,  and  was  president  of  the  American  Gas  Light  Association  for  the  year 
1898-1899.     He  has  been  a  frequent  contributor  to  technical  literature. 

MR.  F.  J.  GUERNSEY  succeeds  E.  W.  Richey  as  superintendent  of  the 
Union  Elevated   Loop   in  Chicago. 

MR.  E.  W.  RICIIEY,  superintendent  of  the  Union  Elevated  Loop  in  Chi- 
cago, has  resigned  to  take  a  position  with  the  Illinois  Steel  Company. 

MR.  ROBERT  DOBLE,  consulting  and  supervising  engineer,  of  San  Fran- 
cisco, has  removed  his  offices  from  the  Hayward  BuiMinK  in  that  city  to  417 
Rialto  Building. 

MR.  H.  W.  TOMLINSON,  recently  appointed  assistant  purchasing  agent  for 
the  Chase  Electric  Company,  26  Cortlandt  Street,  was  killed  in  the  recent 
Westfield,    .\.   J.,  railroad  disaster. 

MR.  GANO  S.  DU.XN,  chief  engineer  of  the  Crocker-Wheeler  Company,  is 
seeking  respite  from  grippe  and  bard  work  in  the  sunny  clime  and  on  the  hos- 
pitable shores  of  Jamaica,   West   Indies. 

MR.  W.  H.  CUMMINGS.  formerly  manager  of  the  British  electrical  engin 
eering  and  contracting  firm  of  Maguire  &  Baucus,  London,  has  sailed  for  Europe 
after    several    weeks'    visit    on   this   side. 

MR.  WILLIAM  F.  SINGER  is  now  New  York  manager  of  Fairbanks, 
Morse  &  Co.  at  133  Liberty  Street,  pushing  their  well-known  types  of  motors, 
etc.     Mr.   Singer  formerly  had  charge  of  the  Indianapolis  office. 

MR.  L.  W.  ST.\NTON,  the  consulting  telephone  engineer  of  Cleveland, 
Ohio,  has  recently  been  very  busy  on  several  plants  in  the  Central  States,  but 
was  in  New  Y'ork  last  week,  when  he  participated  in  the  Institute's  annual 
dinner. 

.VICE-PRESIDENT  VANDERGRIFT,  of  the  Vandergrift  Construction 
Company,  Philadelphia,  has  gone  to  Porto  Rico  in  connection  with  the  proposed 
electric-  traction  system  to  be  constructed  between  San  Juan  and  Ponce,  a 
distance  of  about  70  miles. 

MR.  T.  M.  ELLIS.— The  Rockford,  111.,  Morning  Star,  of  Feb.  i  has  an 
interesting  account  of  the  history  of  street  railways  in  Rockford,  leading  up  to 
the  present  Rockford  &  Interurban  Railway.  The  article  includes  a  portrait  of 
general  manager  T.   M.  Ellis. 

MR.  H.  \\  RAY'  WELLER.  C.  E.,  Canadian  representative  of  the  Babcock- 
Wilco.N  boiler  interests  and  an  old   Sprague  and  General  Electric  man,  has  been 


vi.iliMK     New     Y..ik     rmiM     M„iili.-.il.       Hr    iiltin.l.  ,1    ilir     In.tilule    dinner     In.l 
Monday  and  hat   followed  up  leveral   maltrri  of  rnRiiiccring  inlereit. 

DK.  W.  M.  HAIURSHAW,  of  ibr  India  Rubber  &  Gulla  Prrclm  InauUlIng 
Company,  in  utarliiig  <>ii  a  well  earned  vacniioii  Ihin  week,  and  •alU  for  Cubo. 
He  expect!  lo  be  gone  nbiuil  nix  werk«  ami  will  »re  a  good  deal  of  the  Wr.t 
Indiei   in   the  lime,  devoting  Ihe  period   named  entirely   lo   reit   and   recrrition. 

MR.  THOMAS  CASKY,  01  one  lime  nuprrinlendrnl  of  J.  H.  Bunnell  and 
Company,  lallerly  •uprrinlemlrnl  of  the  Bunnell  Telegraph  &  F.leclrie  Company, 
and  who  nuirr  reeenlly  nclrd  in  n  aiinilar  capacity  for  ennmliilaled  Bunnell  in 
lemils,  ha*  been  appnintr<l  miperintendent  of  the  Manhnllnn  Electric  Supply 
Company'n  works  al  Jemey   City, 

MR.  LOUIS  A.  FF.RGUSON,  president  of  the  Nallonol  Electric  Light  Aioo- 
eialion,  has  been  in  New  York  during  Ihe  past  week  nrganizing  new  work  and 
arranging  for  the  programme  of  the  next  convention.  The  annual  meeting! 
of  Ihe  Association  have  reached  so  high  a  standard  that  Ihe  members  and  Ihe 
public  have  come  lo  expect  a  very  allraclive  programme. 

MR.  CHARLES  D.  SI.EBERGER.  the  originator  of  the  escalator  iystem, 
sailed  for  Europe  on  Ihe  Oceanic  on  February  11.  Mr.  Seeberger  went 
abroad  lo  complete  arrangements  for  installing  escalators  in  the  stalioni  of 
the  new  London  underground  railroad,  the  preliminary  negotiations  having 
Ix-en   CDuducled   by    Ihe  Waygood  Otis   Company   of   that   city. 

MR.  ALLAN  V.  GARRATT,  chief  engineer  of  the  Lombard  Governor  Com- 
pany, of  Boston,  was  in  New  York  last  week  and  reported  Ihe  outlook  for 
hydroelectric  developments  as  splendid.  Some  idea  of  the  closer  regulation  of 
dynamo  turbines  now  effected  may  be  formed  from  the  fact  that  in  the  vicinity 
of  Montreal  alone  40  Lombard  governors  arc  in  use.  Mr.  Garratt  has  relurned 
recently    from    a    Southern    trip. 

MR.  W.  JONES,  a  leading  merchant  of  Tacoma,  Wash.,  and  president  of  its 
chamber  of  commerce,  when  in  New  York  last  week  said:  "There  are  within  a 
radius  of  12  miles  of  Tacoma,  70,000  horse-power — a  great  deal  already  devel- 
oped, and  the  remainder  in  course  of  development.  So  that,  with  coal  a  few 
miles  off,  and  slab  wood  from  the  numerous  mills  for  the  cost  of  hauling.  Ihe 
large  electric  plants  can  quote  rates  that  preclude  the  feasibility  of  anything 
but   electricity  being  used." 

MR.  RAMON  VALDES,  whose  offices  are  in  the  Edison  Building,  44  Broad 
Street,  New  York,  has  sailed  for  Porto  Rico,  in  connection  with  the  interests 
of  the  Rio  Plata  Electric  Company,  which  concern  proposes  to  construct  a 
dam  and  power  house  on  the  Rio  Plata,  located  in  the  mountains  about  17 
miles  distant  from  the  city  of  San  Juan  and  which  also  contemplates  the  con- 
version of  the  existing  narrow  gauge  steam  road  running  between  Catano  and 
Bayemon,  a  distance  of  about  four  and  one-third  miles,  into  a  broad  gauge  elec- 
tric traction  system.     Mr.  Valdcs  expects  to  be  absent  about  a  month. 

MR.  FRANK  A.  BURRELLE  has  just  delivered  to  the  Postal  Telegraph  Com- 
pany the  20  albums  containing  the  published  obituaries  of  the  late  John  W. 
Mackay.  The  labor  of  gathering  and  placing  in  album  form  was  begun  last 
July.  There  arc  5,480  clippings  to  each  set  covering  1.536  pages  of  Irish 
linen  leaves  10x12  inches.  This  is  the  largest  collection  of  material  ever  gath- 
ered concerning  the  death  of  a  private  individual,  and  the  kindly  expression  of 
the  press  of  the  country  was  unanimous.  Four  sets  of  books  were  ordered  by 
the  Postal  Company,  one  set  being  designed  for  Mrs.  Mackay,  the  second  for 
Mr.  Clarence  Mackay,  one  for  the  Postal  Telegraph  Company  and  one  for  the 
Commercial   Cable  Company. 

MR.  ARTHUR  WILLIAMS,  who  has  been  appointed  by  President  Ferguson 
to  report  on  decorative  lighting  at  the  coming  convention  of  the  National  Elec- 
tric Light  Association,  has  sent  out  a  letter  to  all  the  active  members,  asking 
them  to  send  him  illustrations  of  the  different  designs  of  display  lighting  in- 
stalled by  them.  Mr.  W'illiams  will  have  half-tone  engravings  made  of  these 
designs  and  will  have  them  printed  in  connection  with  his  report.  From 
replies  already  received  there  seems  to  be  widespread  interest  taken  in  this 
attractive  and  profitable  department  of  electric  lighting,  and  the  very  complete 
report  to  be  presented  by  Mr.  Williams  will  add  greatly  to  the  value  of  the 
programme   of  the  convention. 

MR.  GEO.  GRAY  WARD.— Commercial  Cable  officials  are  trying  to  set  the 
world  on  fire  as  well  as  cable  it.  Lately  it  was  Mr.  Chandler,  now  it  is  Mr. 
Ward.  Last  week  some  one  saw  sparks  coming  from  the  chimney  01  Mr. 
Ward's  house  at  51  West  Fifty-third  Street  and  called  the  engines.  Engine  65, 
going  up  Sixth  Avenue  to  the  fire,  ran  into  a  truck,  knocking  off  the  driver, 
John  Carroll,  of  74  Carmine  Street,  and  a  helper.  Carroll's  leg  was  broken. 
Mr.  E.  Rollins  Morse  came  up  in  an  automobile  and  lent  a  lamp  from  his  ma- 
chine to  the  ambulance  surgeon  who  was  dressing  Carroll's  leg.  Carroll  was 
taken  to  the  Flower  Hospital.  There  was  a  little  soot  afire  in  Mr.  Ward's  chim- 
ney. A  scuttle  of  coal  dumped  down  the  chimney  ended  the  trouble.  The  funny 
thing  is  that  Mr.  Ward  is  manager  of  the  Commercial  Cable  Co.  while  Mr. 
Morse  is  at  the  head  of  the  Marconi  wireless  enterprise  in  this  country. 

MR.  J.  R.  BIBBINS,  of  the  Westinghouse  Companies'  Publishing  Department, 
New  York  City,  delivered  an  interesting  and  comprehensive  address  at  the 
last  annual  banquet  of  the  New  York  Physics  Club  upon  the  subject  of  "'Re- 
cent Developments  and  Use  of  Electric  Power."  The  address  closely  followed 
the  subjective  topics  of  systems  and  appliances,  power  development,  high 
tension  transmission,  and  electric  traction,  and  briefly  treated  of  the  conditions 
leading  up  to  and  the  present  trend  of  modern  engineering  practice  in  the 
field  of  power  utilization.  Late  inventions  were  also  touched  upon  in  the 
address,  prominent  among  them  being  the  Hewitt  vapor  lamp  and  converter 
and  recent  single  phase  traction  systems.  Mr.  Bibbins'  address  formed  the 
closing  number  of  an  excellent  programme  of  short  addresses  by  guests  of  the 
Club  upon  questions  pertaining  to  proper  methods  of  education  in  physical 
science.  The  list'  of  speakers  included  District  Supt.  D.  H.  Bardwell,  Prof.  C. 
R.  Richards,  of  Teachers'  College,  Director  Arthur  L.  Williston,  of  Pratt 
Institute,  Dr.  Julius  Sachs,  and  Dr.  Walter  B.  Gunnison.  The  banquet  was 
held  at  the  Chelsea,  West  23rd  St.,  with  excellent  attendance.  Pres.  J.  M. 
Jameson,  of  the  Pratt  Institute,  Brooklyn,  occupied  the  chair. 
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OIL  FILTERS. — An  important  shipment  of  oil  filters  and  exhaust  heads  was 
recently  made  by  the  Burt  Manufacturing  Company,  of  Akron,  O.,  to  its  agency 
at  London,  England.  Other  export  orders  went  to  Sweden,  Japan  and  Argentine 
Republic. 

BULLOCK  CALENDAR.— John  Tyndall,  the  distinguished  English  scientist, 
is  the  subject  of  the-  biographical  sketch  on  the  Bullock  calendar  for  Febru- 
ary. .\  colored  portrait  of  Tyndall  heads  the  card,  the  colorins  of  which  is 
very   pleasing. 

SPEXCER,  TRASK  &  CO.,  27-29  Pine  Street,  New  York  City,  have  issued 
for  1903  another  edition  of  their  excellent  Statistical  Tables  relative  to  securi- 
ties quoted  on  the  New  York  Stock  Exchange.  It  is  a  most  handy  and  com- 
pendious little  book. 

THE  WARREN  ELECTRIC  &  SPECIALTY  COMPANY,  Warren,  Ohio, 
has  bought  the  old  co-operative  bicycle  factory  at  St.  Catherines,  Ontario,  and 
will  equip  it  for  the  manufacture  of  incandescent  lamps,  with  a  view  to  supply- 
ing the  Canadian  trade. 

THE  HALL  ELECTRICAL  SUPPLY  COMPANY,  213  West  Fourth  Street. 
Cincinnati,  Ohio,  got  out  a  very  neat  calendar  for  this  year.  The  card  con- 
tains a  colored  print  of  a  working  boy  balancing  his  cash  account  on  the  wall. 
The  title  of  the  picture  is  "A  Penny   Saved  is  a  Penny   Earned." 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  111.,  carries  the  largest 
stock  of  circular  loom  conduit  in  the  West.  The  stock  is  well  assorted  in  all 
sizes,  from  one-quarter  inch  to  two  and  one-quarter  inches  inside  diameter. 
The  ability  to  ship  directly  from  stock  saves  valuable  time  in  delivery. 

INCREASED  CUTTING  SPjpEDS.— Flyer  No.  50  of  the  Crocker-Wheeler 
Company,  Ampere,  N.  J.,  is  devoted  to  a  consideration  of  the  subject  of  in- 
creased cutting  speeds.  The  information  given  is  valuable  to  machinists  and 
shopworkers,  and  it  is  pointed  out  that  the  best  results  in  machine  practice  are 
secured   by   electric  speed   control. 

THE  GREGORY  ELECTRIC  COMPANY,  54-56-58-6o-62  Clinton  Street, 
Chicago,  has  made  a  great  hit  with  its  "wire  tables,"  recently  put  out  to  its 
customers.  They  are  beautiful  works  of  art  and  are  highly  prized  by  those 
fortunate  to  receive  one.  The  demand  for  these  has  been  so  great  that  the  com- 
pany has  ordered  another  lot  to  be  distributed  shortly. 

THE  DAYTON  GLOBE  IRON  WORKS  COMPANY,  Dayton,  Ohio,  has 
recently  arranged  with  the  Pclton  Water  Wheel  Company,  125  Main  St.,  San 
Francisco,  Calif,  to  have  the  latter  represent  it  on  the  Pacific  Coast.  The 
Pelton  Water  Wheel  Company  has  the  exclusive  sales  agency  of  the  New  Amer- 
ican Turbine  Water   Wheel   Company  in   its  territory. 

.MR.  FREDERICK  PEARCE,  18  Rose  St.,  New  York,  has  just  been  awarded 
the  contract  to  construct  the  new  fire  alarm  telegraph  system  on  Staten  Island. 
One  hundred  and  eighty  miles  of  wire  will  be  used.  Mr.  Pearce  has  just 
issued  a  very  handsome  catalogue  of  nearly  400  pages  showing  the  various 
instruments  made  by  him  as  well  as  a  full  line  of  electrical  supplies. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  is  distributing  to  the 
trade  a  pamphlet  descriptive  of  the  Alpha  and  Omega  toggles,  two  new  devices 
for  which  there  is  sure  to  be  a  large  demand.  These  toggles  are  strong, 
well  made  and  low  priced.  The  pamphlet  also  contains  a  description  of  the  new 
"Zero"  solderless  lug.  Buyers  of  this  material  would  do  well  to  obtain  a  copy 
of   the   pamphlet. 

ELECTRICITY  IN  MACHINE  SHOPS.— A  reprint  of  the  paper  read  by 
Mr.  Charles  Day,  of  the  firm  of  Dodge  &  Day,  modernizing  engineers  of  Phil- 
adelphia, before  the  New  York  Electrical  Society  on  the  17th  ult.,  on  "Re- 
quirements of  Machine  Tool  Operation  with  Special  Reference  to  the  Motor 
Drive,"  will  be  sent  by  mail  postpaid,  on  application  to  R.  D.  Lillibridge,  170 
Broadway,  New  York. 

THE  CRESCENT  COMPANY,  of  Chicago,  is  elated  over  the  long  looked 
for  tests  made  by  several  well-known  large  users  of  soldering  flux.  The  tests 
were  made  on  the  Crescent  soldering  stick  and  Crescent  paste  and  were  highly 
complimentary.  Considerable  doubt  was  at  first  expressed  due  to  the  fact  that 
the  Crescent  compounds  were  of  such  opposite  mixture  to  the  regular  soldering 
material;  but  the  tests  indicate  their  wisdom  and  foresight. 


Till;  liAI.KWir.L  PATTER.X  WORKS,  970  Hamilton  Street,  Cleveland, 
Ohio,  has  issued  an  artistic  pamphlet  containing  the  announcement  of  the  addi- 
tion to  its  already  established  business  of  a  department  for  the  design  and  man- 
ufacture of  architectural  and  ornamental  patterns  of  every  description.  Their 
designs  will  be  strictly  original  and  up-to-date.  This  concern  makes  patterns 
and  models  for  machinery  and  will  be  glad  to  furnish  estimates,  etc.  Mr. 
W.    .S.    Wellman  is  general   manager. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  manufacturer  of  the 
Exide  battery,  has  recently  opened  a  new  Exide  battery  depot  in  Rochester, 
N.  Y.  Although  an  Exide  battery  station  is  located  in  Buffalo,  owing  to  the 
increasing  use  of  electric  vehicles  in  this  portion  of  New  York  State,  the 
opening  of  the  above  office  has  been  found  necessary.  It  is  located  at  the  estab- 
lishment of  J.  J.  Mandcry,  at  157  South  Avenue,  Rochester.  Owners  of  elec- 
tric vehicles  equipped  with  Exide  batteries  in  that  district  are  requested  to  use 
this  depot  for  any  matters  requiring  information  or  attention. 

INTERNATIONAL  TELEPHONE  MFG.  CO.— It  is  said  that  the  Inter- 
national Telephone  Manufacturing  Company,  of  Chicago,  is  having  a  heavy 
demand  for  its  generator-call  telephone  for  long  distance  toll  line  and  heavily 
loaded  country  party  line  use.  The  International  instrument  is  especially 
adapted  for  this  class  of  work,  it  being  equipped  with  a  powe'rful  generator  of 
extra  heavy  outjjut;  adjustable  ringer;  far-reaching,  clear  and  distinct  trans- 
mitter; double-pole  horse-shoe  magnet,  adjustable  receiver  and  having  all  con- 
necting wires,  binding  posts,  terminal  screws,  etc.,  concealed  and  no  exposed 
metal  parts  forming  any  part  of  the  circuit.  This  make  of  telephones  is  one 
of  the  most  accurately  constructed,  most  efficient  and  durable  line  of  instru- 
ments ever  produced. 

THE  STOREY  MOTOR  &  ELECTRIC  COMPANY,  which  has  recently  en- 
larged its  shop  equipment,  and  broadened  out  its  line  of  machinery  so  that  it 
covers  everything  that  possibly  can  be  used  in  work  involving  direct  attachment 
of  motors  to  machine  tools,  printing  presses,  etc.,  as  well  as  a  full  line  of  open 
and  enclosed  constant  speed  power  motors,  including  the  necessary  generators, 
has  opened  up  its  New  York  sales  office  in  the  Corporation  Trust  Building,  135 
Broadway,  New  York,  and  has  secured  the  services  of  Mr.  Halbert  P.  Hill,  who 
retires  from  the  General  Incandescent  Arc  Light  Company  for  this  purpose. 
This  company  is  now  undertaking  the  most  difficult  and  exacting  work  in  the 
line  above  stated.  Mr.  Hill  anticipates  being  able  to  personally  investigate 
tlie   needs   of    the    trade,    and   promises    prompt    deliveries. 

THE  D.  L.  BATES  &  BRO.  CO.,  is  the  title  of  the  company  incorporated  in 
Ohio,  which  has  taken  over  the  business  of  D.  L.  Bates  &  Bro.,  of  Dayton, 
Ohio.  Mr.  D.  L.  Bates  is  president  and  superintendent  of  the  factory;  H.  L. 
Bates,  secretary,  and  R.  H.  Bates,  vice-president  and  treasurer,  the  latter  gentle- 
man also  serving  in  the  capacity  of  general  manager  of  the  business.  The  com- 
pany has  recently  brought  out  a  new  improved  ceiling  fan  for  the  1903  trade. 
It  has  acquired  additional  floor  space  which  greatly  increases  its  facilities  for  the 
manufacture  of  its  fans,  which  have  become  well-known  to  the  trade.  In  this 
connection  mention  may  be  made  of  a  neat  calendar  for  this  year.  On  the  card 
is  a  lifelike  view  of  four  gentlemen  sitting  around  a  table  in  their  shirt-sleeves, 
three  of  them  listening  to  a  story  told  by  the  fourth.  The  picture  is  entitled 
"A  Hot  Story  in  a  Cool  Place,"  the  place  being  cooled  by  a  Bates  ceiling 
fan. 

THE  GORDON  BATTERY  COMPANY,  439-445  East  144th  St.,  New 
York,  with  western  offices  at  358  Dearborn  St.,  Chicago,  has  appointed  as 
Pacific  coast  agent  the  Wrenn  Conimercial  Co.,  Ltd.,  515  Mission  St..  San 
Francisco.  The  Gordon  cell  is  so  extensively  used  throughout  the  country  for 
operating  central  energy  systems  and  switchboard  transmitters  and  has  given 
such  universal  satisfaction,  that  it  has  gained  a  large  number  of  stanch  friends 
among  the  telephone  fraternity.  Gordon  cells  are  made  in  different  sizes, 
varying  in  capacity  from  100  to  1,000  ampere  hours.  A  constant  current,  de- 
pending on  the  type,  at  an  emf  of  from  .63  to  .75  volts  can  be  obtained  from 
this  cell,  and  as  there  is  practically  no  internal  resistance  all  the  emf  is  available. 
The  cell  is  claimed  to  be  free  from  noxious  fumes  and  gases  and  is  said  to  not 
be  affected  by  climatic  changes.  It  requires  no  attention  during  its  life  and  is 
not  consumed  by  local  action  when  not  in  service.  The  company  now  has  in 
preparation  an  enlarged  catalogue  fully  describing  the  differyit  sizes  of  the 
cell   which   it   will  be  glad  to   send   upon   request. 
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[Conducted  by   Wm.   A.    Rosenbaum,   Patent  Attorney,    140   Nassau   St.,   N.   Y.] 

12,079.  ELECTRICAL  SWITCH  OPERATING  MECHANISM;  C.  B.  Russell, 
Marlboro,  Mass.     App.  filed  Aug.   13,   1901.     Details. 

719,418.  ELECTRIC  ACCUMULATOR  PLATE;  A.  Bainville,  Nanterrc, 
France.  App.  filed  July  14,  1902.  The  plate  consists  of  a  number  of  rods 
separated  from  each  other  by  a  corrugated  sheet  of  perforated  insulating 
material  arranged  to  cover  the  face  of  one  rod  and  the  back  of  the  ne.xt, 
so  that  when  plates  arc  put  together,  the  sheet  will  act  as  a  separator. 

719,432.  TELEPHONIC  APPARATUS;  C.  H.  Burke,  Brooklyn.  \.  Y.  App. 
filed   November   12,    1900.      (See  page   279.) 

719,452.  TROLLEY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  J.  S.  Fox, 
Jackson,  Mich.  App.  filed  June  28,  1902.  A  third  rail  having  a  movable 
cap  adapted  to  be  forced  inward  by  the  trolley  wheel  to  make  contact  with 
a  conductor  located  inside  of  the  rail. 

719,458.  COMBINED  TELEGRAPH  AND  TELEPHONE  SYSTEM;  C.  H. 
Gaunt,  St.   Paul,  Minn.     App.  filed  February  15,  1902.     (See  page  279.) 


^,463.      ELECTRIC  SYSTE.U   FUR   ELEVATOR  SAFETY   .\PPLI.\NCES; 

G.    Hail,   Providence,  R.    I.     App.  filed  .'\p'ril  8,   1902.     An   arrangement  of 

circuits    for    signal    lights    in    which    the    current    is    taken    from    ordinary 

lighting    systems. 
9,465.      ELECTRIC  CLOCK;    V.   Ilimmer  and  V.   Himmer,  Jr.,   Bayonne,   N. 

J.     App.  filed  March  15,  1902.     Details  of  the  circuit  controlling  mechanism. 

5,471.  WATER  PURIFIER;  Ernest  Kaiser,  New  York,  N.  Y.  App.  filed 
May  8,  1902.  Current  passes  from  one  set  of  spirally  arranged  plates  to 
another  set  interleaved   with   the   first. 

3,484.  APPARATUS  FOR  ELECTROTHERMALLY  TREATING  MA- 
TERIALS; Hudson  Maxim,  London,  England.  App.  filed  Aug.  17,  1898. 
(See   page   278.) 

5,504.  AUTOMATIC  FIRE  ALARM  APPARATUS;  II.  Plowman,  London. 
Eng.     App.   filed  July   3,   1901.     Details. 

5,506.  ELECTRIC  LAMP;  H.  N.  Potter,  New  Rochelle,  N.  Y.  App.  filed 
Nov.  21,  1901.  A  cage  is  arranged  to  shield  the  glower  from  draughts  and 
to  confine  a  portion  of  the  heat  of  the  glower  and  so  lengthen  its  life. 
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710,507.  ELECTRIC  I-URNACE;  Henry  Noel  r..tler,  I'lllibtirg,  Pa.  App. 
fliri]  Nov.  II,  ig»t.  The  furniice  hii  a  number  o(  terminsli  each  connectetl 
to  n  retiitancr,  the  object  being  to  triiire  um  even  flow  o(  current  in  (he 
fiirnice. 

7i«.<o8.  CLA.Ml'  DKVICE  l\)R  ELECTRIC  WELDING  MAI  IHNES;  A.  1'. 
Ricliel.  Lynn,  Mam.  .\pp.  litril  June  u,  190J.  A  clampinii  ilrvice  arranged 
fur  quirk   manipuliilion. 

710. 549.  UQl'Il'  RESISTANCE  SWITCH  I'OR  ELECTRICAL  PUR- 
I'OSESi  J.  II.  Wolllacroft,  Sandycrnfl,  England.  App.  tiled  Oct.  j,  190J. 
Detaili. 

719.551.  ELECTRIC  TI.MK  ALARM  SYSTE.M;  Edwin  T.  Ackernian.  Chi- 
cago, lU.  App.  tiled  Oct.  4,  1901.  Providci  meani  whereby  all  or  any  one 
of  a  leriet  of  diflerent  ularmt  may  be  lounded  automatically  at  certain 
period  1. 


719,418. — Electric    Acciitmilator    Plate. 

.5.s6.  TELEGRAPH  INSTRUMENT;  E.  Bing  and  H.  Ncvill,  Pcrnambuco. 
Brazil.  .App.  filed  April  18,  1902.  The  cradle  and  syphon  of  a  syphon  re- 
corder arc  b.ilnnced  to  be  more  sensitive  in  operation. 

i.566.  ELECTRIC  RRAKE;  F.  E.  Case.  Schenectady,  X.  Y.  App.  tiled 
Inly  31.  1899.  .\  single  handle  actuates  both  the  electric  and  the  mechan- 
ical brakes,  while  means  ire  provided  for  releasing  the  electric  brake  irre- 
spective of  the  position  of  the  handle. 

1.600.  INSLL.VTING  HIGH  POTENTIAL  APPAR.\TLS;  W.  S.  Moojy, 
Schenectady.  N.  Y.  .\pp.  Iilc<i  July  19,  iqoj.  The  brush  discharge  set  up 
by  the  excessively  high  voltages  extending  outward  from  the  terminals 
of  the  apparatus,  is  interrupted  by  disks  of  insulating  material  of  sufficient 
diameter  placed   upon   the    terminals. 

1.609.  POWER  FACTOR  INDICATOR:  W.  H.  Pratt.  Lynn,  Mass.  App. 
filed  June  7,  1901.  Unconnected  and  independently  movable  members 
adapted  to  measure  quantities  each  diflerent  from  the  other  and  means  for 
combining  the  indications  of  the  members  to  produce  a  single  resulting 
indication. 

1.659.  GALVANIC  BATTERY;  H.  Halsey.  New  York,  N.  \'.  App.  filed 
Sept.  21,  1901.  A  mechanical  device  for  stirring  the  excitant  liquid  and 
for  regulating  the  introduction  of  the  depolarizing  fluid. 

..660.  ELECTRIC  B.ATTERY;  H.  Halsey,  New  York,  N.  V.  App.  filed 
April  iS,  1902.     Means  for  freeing  the  electrolyte  of  precipitates. 

),66i.  ELECTRIC  BATTERY';  H.  Halsey.  New  York,  N.  Y.  App.  filed 
April  18,  1902.  A  plur.ility  of  concentrically  arranged  elements  in  com- 
bination with  brushes  and  mcins  for  moving  the  same  around  the  channel 
between  the  elements. 


7'9,857.-  Automatic    Firing    Apparatus    for    Ship's    Guns. 

?i9,736.  SERVICE-METER  SYSTEM  AND  APPARATUS  FOR  TELE- 
PHONE EXCHANGES;  A.  M.  BuIIard,  Somerville,  and  L.  A.  Falk,  of 
Boston,   Mass.    App.   tiled  April    10,   1902.      (See  page  279.) 

^19.741-  SEPARATOR;  J.  W.  Burton,  Maplehill.  Kan.  App.  filed  March  28, 
1902.  A  grain  separator  in  which  permanent  magnets  are  used  to  remove 
the  metallic  particles. 

7:9,752.  VOLTAIC  CELL;  M.  E.  Conrad.  Atlantic.  Iowa.  App.  filefl  Dec. 
18,  1900.     A  negative  electrode  composed  of  a  metallic  oxysulphid. 

719.753-  SYSTEM  OF  ELECTRICAL  DISTRIBUTION:  J.  L.  Creveling,  New 
Y'ork,  N.  Y.     App.  filed  Dec.  7,   1900.     Details. 

719.763.  CONSTRUCTION  OF  UNDERGROUND  CONDUITS;  T.  E.  Devon- 
shire, Chislehurst,  England.  App.  filed  Nov.  8,  1902.  Tie  conduit  is 
formed  of  slotted  lengths  having  body  parts  consisting  of  concrete  and 
metal,   the  latter  embedded  in   the    former. 


719,778.      STORAGE    BATTERY    TANK;    II.    Ford,    Philadelphia.    Pa.      App. 

tiled   Dec.    11,    igoj.     The  cclU  of   the    tnnh   are  ieparaird  by   double  walU 

with   an   air   apace   helween  ihctn   to  catrh  <lu>t  und  leaking  acid  and  thui 

prevent   abort  circuit. 
719.791.     ELECTROLYTIC  CELL;  R    Ginv.n.  llnMil.urg.  Germiiny.     App.  filed 

Dec.  8.  1903.     A  cell  in  which  a  lefurtnatiun  »f  the  deformril  aluniinuni  tier- 

trodca  ii  cunatantly  proierding  during  opcrulion;   tliia  rctult    ia  iittuincd   by 

avoiding  any  vertical  active  lurfacea  in  the  electrode. 
719.8J4.      ELECTRIC    BRUSH    HOLDER;    II.    T.    MAer.    Milwaukee,    Wiv 

App.  filed  Nov.    12,   igiij.     A  aheet  inrtal  bruih  holder. 
719,857.      AUTOMATIC    FIRING    APPARATUS    FOR    SHIP'S    GUNS;    H. 

Von   Pechy  and  V.  Rea,  Poln,  Auntria  Hungary.     App.  filed  Aug.    11,    1902. 

A    pendulum   apparutua   in    which   a    firing   circuit    is   cluaed    when    the    gun 

aaaumea  it>  calculated  firing  angle  either   by   the   rolling  of  the  ahip  or  by 

hand   adjuslnieiit. 
719,859.     ELECTRICAL  CONTACT  FOR  CARTRIDGE  FUSES;  C.   D.  Plan. 

Bridgeport,  Conn.     App.  filed  Dec.   3,   1902.     Detaila. 

719.870.  ELECTROLYTIC  APPARATUS;  C.  J.  Reed,  Philadelphia,  I'a. 
App.  filed  May  5,  1899.  Means  for  insuring  a  thorough  and  effective  am.il 
gamation  of  the  inetal  deposited  upon  the  cathode  of  the  apparatus. 

719.871.  ELECTROLYTIC  APPARATUS;  C.  J.  Reed,  Phil.idelphia,  Pa 
filed  May  5,  1899.     A  modification  of  the  preceding  patent. 

719.872.  ELECTROLYTIC  APPARATUS;  C.  J.  Reed,  Philadelphia,  l'.i 
filed  May  5.  1899.     A  modification  of  719,870. 

719.87,.     ELECTROLYTIC  APPARATUS;  C.  J.  Reed,  Philadelphia.  Pa 
filed   May  3.   1899.     A   modification  of   719.870. 


Api.. 
App. 
App. 
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7i9>9i5- — X-Ray    Apparatus    for    Treating    Diseases. 

METHOD  OF  SUB-DIVIDING  BLOCKS  OR  INGOTS  OF  CAR 
BIDE:  Joseph  Scales,  Niagara  Falls,  N.  Y.  App.  filed  May  6,  1902.  Holes 
are  drilled  while  the  block  is  yet  hot,  and  water  injected  into  the  cavity 
through  the  drill  to  preserve  the  cutting  edge  of  the  drill  and  disintegrate 
the  material. 

19.901.  PHOTOCHEMICAL  AND  ELECTROTHERAPEUTICAL  APPA- 
RATUS; A.  E.  Sterne,  Indianapolis,  Ind.     App.  filed  Oct.  23,  1901.    Details. 

19,915.     X-RAY  APPARATUS  FOR  TREATING  DISEASES;   H.  E.   Waite, 
New   Y'ork,   N.    Y.     App.   filed  March   8,   1902.     An  X-ray  shield  connected 
to  the  generator  and  having  an  opening  for  the  passage  of  the   rays  and  a  ' 
tube  extending  from  said  opening,  whereby  the   rays  can   be  directed   to   a 
definite  portion   of  the  body  and   shielded  from   surrounding  portions. 

19,932.  DANGER  SIGNAL  FOR  RAILWAYS;  C.  P.  Bass,  Portland,  Ore. 
App.  filed  Jan.  25,  1902.     Details. 

19.937.  STORAGE  BATTERY;  B.  Ford,  Philadelphia,  Pa.  App.  filed  Dec. 
19,   1902.     A  floating  separator  and  means  for  holding  it  down. 

19,953.  MACHINE  FOR  OXIDIZING  MATRICES  FOR  ELECTROTYP- 
ING;  Charles  M.  Oliver,  Baltimore,  Md.  App.  filed  Aug.  26,  1902.  In- 
stead of  the  iron-filings  being  brushed  over  the  matrix  surface,  they  are 
sifted  on  the  same  and  washed  back  and  forth  by  the  copper  solution,  the 
whole  being  in  a  box  with  truntiions. 

19.971.  MAGNETO  ELECTRIC  GENERATOR  MECHANISM;  L.  G.  Wool- 
ley,  Kenton,  Ohio.  App.  filed  May  26.  1902.  A  motor  for  moving  the  arm- 
ature in  one  direction  and  automatically  acting  means  for  moving  it  in  the 
reverse  direction. 

19.972.  TELEPHONE-TRANSMITTER;  J.  A.  Wotton,  Atlanta,  Ga.  App. 
filed  June  8,  1901.      (See  page  279.) 

19.973.  PROCESS  OF  MANUFACTURING  ELECTRICAL  CONDENSERS: 
J.  A.  Wotton,  Atlanta,  Ga.  App.  filed  Jan.  23,  1902.  Alternate  sheets  of 
paper  and  condenser  plates  are  rolled  and  immersed  in  a  bath  of  molten 
wax  from  which   moisture   has  been   driven   off. 


Siipflcment  to  Electrical  World  and  Engineer,  February  14,  1903. 


CABLE    CONSTRUCTION    FOR   TELEPHONE    LINES. 


General   Specifications. 


The  necessary  provisions  and  instructions  for  building  a  cable  plant  are   con- 
eniently   subdivided   as   follows: 

I        CONTRACT     AND     GENERAL     SPECIITCATIONS     FOR     CABLE 
MANUEACTURE. 

1.  Subscribers'    Cables. 

2.  Trunk  Cables. 

3.  Toll  Line  Cables. 

J         SPECIFICVTIONS    EOR   SPLICES. 

1.  Main  Cable  Splices. 

2.  Branch  Cable  Splices. 

;         SPECIEICATIONS    FOR   TERMINALS. 

1.  Cable  Head  Terminals. 

2.  Flexible  Terminals. 

)         SPECIFICATIONS  FOR  INSTALLATION. 

1.  Underground   Cables. 

2.  Aerial   Cables, 


(A)     CONTRACT     AND      GENERAL      SPECIFICATIONS       FOR       THE 
MANUFACTURE  OF  TELEPHONE  CABLES. 

THIS   AGREEMENT  made  and   concluded  this day  of 

in  the  year  Nineteen  Hundred  and 

by   and   between   the COMPANY, 

organized  and  existing  under  the  laws  of  the  State  of 

having  its  principal  business  office  in  the  City  of State  of 

party   of  the   first   part   and   the    COMPANY, 

organized   and   existing   under   the   laws  of   the   State   of 

liaving  its  principal  office  in  the   City   of State  of 

party  of  the   second   part,  WITNESSETH: 


Contract 


That  the  party  of  the  second  part  has 
agreed,  and  by  these  presents  does  agree,  with 
the  party  of  the  iirst  part,  for  and  in  consid- 
eration of  the  prices  and  agreements  here- 
inafter stipulated,  well  and  truly  paid  and  per- 
formed by  the  party  of  the  first  part,  and 
under  penalty  expressed  in  a  bond  bearing  date  of and  here- 
unto attached,  marked  Section  38,  to  manufacture  and  deliver'  and  install  at  his 
own  proper  cost  and  expense  each  and  all  of  the  various  sizes,  kinds  and  pieces 
of  telephone  cable  described  in  Schedule  i.  Section  i8,  hereunto  attached, 
cnlirt-ly  in  accordance  with  these   specifications. 

SECTION     2. 


Definitions 


All  words  referring  to  the  respective  par- 
ties shall  be  taken  of  such  number  and  gen- 
der as  the  character  of  the  parties  require. 

(a)   The   word   "Company"   shall   mean   the 

Telephone    Company. 

of which   has  entered 

into  this  contract  as  party  of  the  first  part. 

(b)  The  word  "Contractor"  shall  mean  the COMPANY, 

which  has  entered  into  this  contract  as  party  of  the  second  part. 

(c)  The  word  "Inspector"  shall  mean  the  duly  appointed  representative  of  the 
Company,  authorized  to  perform  the  various  tests,  inspections  and  examinations 
hereinafter   specified. 

(d)  The  word  "Cable"  shall  mean  an  aggregate  of  copper  wires  each  electri- 
cally insulated  from  all  others  and  enclosed  in  a  lead  sheath  or  pipe  hermeti- 
cally sealed.  Different  sizes  of  cables  shall  be  described  by  stating  the  number  of 
pairs  of  wires  which  each  size  contains.  The  length  of  each  piece  shall  be 
specified  by  stating  the  number  of  lineal  feet  it  shall  contain;  hence  each 
separate  piece  of  cable  is  described  by  specifying  its  length  in  feet  and  the  num- 
ber of  pairs. 

(c)  The  word  "Duct"  shall  mean  a  hole,  or  passageway,  or  pipe  into  which  a 
cable   may   be   placed,  usually   constructed   beneath   the   surface    of   a   street   or 
alley,  or  in  the  walls  or  floor  of  a  building,  or  along  a  pole  of  an  aerial  line. 
(0   The   word  "Manhole"  shall  mean  any  chamber  or   space  giving  access  to 
.  ducts. 


Description 


SECTION     3. 

The   work   called   for   in   this   contract   and 

specification  is  as  follows: 

(a)   The    supply    of   all    necessary    material, 

labor,    tools    and    appliances    to    manufacture. 

pack,    ship,    transport    and    deliver    I*".    O.    B. 

cars  or  vessel,  in  the  City  of 

each  and  every  piece  of  cable  enumerated  in  Schedule  i.  Section  18,  of  this  in- 
denture. The  various  pieces  of  cable  scheduled  shall  be  made  and  delivered  in 
the  order  specified  in  this  schedule,  in  Column  6,  headed  "Date  of  Delivery." 

*(6)   As  fast  as  the  cable  reaches  the  City  of the  Contractor 

shall  proceed  to  install  each  and  every  piece  of  cable  in  the  places  specified  in 
Schedule  i.  Section  18,  in  Column  9,  headed  "Location."  The  location  of  each 
piece  of  cable  is  specified  by  stating  in  Column  7  opposite  each  piece  whether  it 
is  to  be  placed  in  underground  conduit,  or  on  an  aerial  line,  and  in  Column  9 
the  name  of  the  street,  alley,  or  other  location  along  which  it  is  to  extend,  and  the 
terminal  points  between  which  it  is  to  be  placed.  Column  8  specifies  the  terminal 
to  which  each  end  shall  be  connected.  After  each  piece  is  installed  in  its 
proper  place  it  shall  be  spliced  by  the  Contractor  to  any  and  all  adjoining  pieces, 
or  connected  to  an  appropriate  cable  head  or  heads  or  other  terminal  or  ter- 
minals as  specified  in  Column  8  of  Schedule  i.  If  one  or  more  cable  heads  are 
used  at  any  point  to  terminate  a  piece  of  cable,  the  heads  shall  be  supplied  by 

but  the  Contractor  shall,  at  his  own  proper  cost  and 

expense,  supply  all  labor  and  materials  to  properly  join  the  cable  to  the  head  or 
heads. 

SECTION     4. 


Power  of  the  In- 
spector 


(n)  During  the  manufacture  of  each  and 
every  piece  of  cable  herein  called  for  the  In- 
spector shall  have  the  right  to  examine  ali 
materials  used,  and  test  the  same  as  herein- 
after specified,  and  to  inspect  the  workman- 
ship employed,  and  to  test  as  hereinafter  pro- 
vided, each  finished  piece  of  cable.  In  case  any  material  shall  fail  to  meet  any  or 
all  the  requirements,  or  any  workmanship  shall  be  defective,  or  any  finished 
piece  of  cable  shall  not  fulfill  any  or  all  of  the  tests,  hereinafter  provided,  the 
Inspector  shall  reject  the  same.     '1  he  Company  may,  at  its  option,  make  the  final 

tests  on  the  finished  cable  either  at  the  works  of  the  Contractor  at 

or  after  delivery  of  the  cable  in  the  City  of 

'(6)  After  each  piece  of  cable  is  installed  in  its  place,  as  specified  in  Schedule 
I,  Section  18,  and  finally  spliced  or  otherwise  connected  to  the  terminals  speci- 
fied, the  Inspector  shall  examine  and  test  the  same  as  hereinafter  specified. 

SECTION     5. 


Access  to 
Work 


Orders  to  Con- 
tractor 


The  contractor  shall  at  all  times  afford 
the  Inspector  all  facilities  to  examine,  inspect 
and  test  all  materials,  processes,  machinery, 
finished  cable  and  cable  laid  in  place,  and  all 
opportunities  to  satisfy  himself  of  the  skill 
and  competency  of  all  men  employed. 

SECTION     6. 

Whenever  the  contractor  is  not  present  in 
person,  when  it  may  be  necessary  to  give  any 
instructions  regarding  the  work  herein  called 
for,  such  directions  as  may  be  given  by  the 
Inspector  shall  be  received  and  obeyed  by  the 
I'oreman,  or  other  persons  in  charge. 


SECTION     7. 


7 

Legal 

authority 


vork 


'Cancel  "and  install"  if  cable  is  installed  by  Telephone  Company. 


The    necessary    legal   authority   to 

and  occupy  the  Streets  of  the  City  of 

shall  be  obtained  by  the  Company 

and  delivered  to  the  contractor  in  the  form 
of  such  written  permits  as  may  be  necessary 
and  customary  in  said  City.  If  after  the  re- 
ceipt of  said  permit  the  contractor  shall  allow  the  same  to  be  lost  or  destroyed, 
the  Company  shall,  on  written  notice  from  the  contractor,  take  out  a  new  permit 
and  shall  charge  against  the  contractor  all  necessary  expense  thereof. 

^Cancel  (b)  if  cables  are  installed  by  the  Company. 
'Cancel   (fc)  if  cable  is  installed  by  the  Company. 
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ii.it  I  uii  \i,    woKi.i;    ANu    i:\(;i\i-.i;u 


Vol.    \|.|,    \. 


IktCTIlIN     H 


•  ■IIIUH      13. 


8 

Obedience    to    Law 

and  City   Kc^u- 

lations 


tiKiU,   atiplMiii 


In  ull  ti|iriuniiii>  III  miy  way  cunnrcleil  with 
llir  work  hrrrin  uprrifiril  tlir  cimtmclor  uliall 
K'liiply  in  all  irnprrU  Willi  all  ihr  lawn  u(  0\t 
l.in<l  nml  all  tily  iiilm  iiinl  rr|(iilalii>ii»  ullrct 
iii|l  in  any  way  tlir  I'liiiilmt  of  tlioiir  rn 
KuKril,  or  the  mclliuiU  o(  duinii  any  or  til 
l>art«  of  the   work,  ur  in  Ihr  ut«  uf  inuleriaU, 


urciioN    I). 


Responsibility 
Conlraclor 


ol" 


Uiiiinn  Ilir  pr(i(irr!i«  «(  all  piitu  of  ilir  work 
liirriii  cnllnl  for  llir  conlrailor  nliiill  take 
.ill  prt'CuiilioiiH,  mill  »hall  amiiinir  all  rcnpon- 
-iliility  of  wliatsorvrr  nature  for  the  preven- 
tion of  any  and  all  iiijiirir<i  to  any  person 
»liatNO<  vir,  whether  rniployrd  hy  the  con- 
IraLliii  or  ml  Mr  ^hall  anil  (lueK  hrrehy  assuine  all  rrxponaibility  and  liability 
for  iny  injury  of  whatsoever  nature  to  any  persons  or  property,  and  shall  and 
does  hereby  assume  all  liens,  suits  or  claims  for  damaKvs,  cither  to  life,  liinli. 
proiierty  or  person,  arising  from  any  act  or  omission,  or  from  the  amount  or 
character  of  the  work,  or  in  the  way  in  which  it  is  done,  and  shall  and  hereby 
agrees  to  save  harmless  the  Company,  its  ofTicers  and  agents,  for  all  claims  rclat- 
inj!  to  any  ilainaRr  or  injury  actual  or  conseipiential,  present  or  future. 
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Competent   men 

and 

suitable  tools 


The  contractor  shall  only  employ  compe- 
tent and  orderly  artisans,  thoroughly  familiar 
with  the  work  to  which  ihcy  arc  assigned. 
If,  in  the  opinion  of  the  Company,  any  men 
are  employed  who  are  incompetent  or  dis- 
orderly, the  Company  shall  notify  the  con- 
tractor thereof  and  he  shall  forthwith  remove 
them  from  the  work.  The  Contractor  shall  constantly  supply  and  maintain  any 
and  all  necessary  and  suitable  tools,  machinery,  appliances  and  material  that  shall 
bo  sutficivnt  to  prosecute  e.ich  and  every  part  of  the  work  at  such  a  rate  of  speed 
as  shall  ensure  in  the  completion  thereof  within  the  time  specified  in  Section   13. 


SECTION     II. 


II 


Company's  right  to 
assume  work 


If  any  portion  of  the  work  herein  specified 
shall  be  abandoned,  or  if  in  the  opinion  of  the 
Company  any  of  the  provisions  of  this  con- 
tract shall  not  be  fulfilled,  or  any  part  shall 
be  unnecessarily  delayed,  the  Company  may 
notify  the  contractor  to  discontinue  all  or  any 
part  thereof,  nnd  the  Company  may  by  contract  or  otherwise  complete  the  work, 
or  any  part  thereof,  and  charge  any  and  all  expense  of  such  completion  to  the 
contractor.  The  expense  so  charged  shall  be  deducted  and  paid  by  the  Company 
out  of  any  moneys  then  due,  or  to  become  due  the  contractor.  In  case  such  ex- 
pense is  less  than  the  sum  which  would  have  been  payable  under  this  contract  if 
the  same  had  been  completed  by  the  contractor,  he  shall  be  paid  the  difference, 
hut  in  case  such  expense  shall  exceed  the  latter  sum.  the  contractor  shall,  on  de- 
mand, pay  such  excess  to  the  Company. 


SECTION     !:: 
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Acception 


*i.  As   fast  as  the  cable   is    received  in  the 

City     of -■ the     Inspector     shall 

inspect  and  examine  it,  and  if  the  Company 
shall  so  elect,  shall  test  the  same  as  herein- 
after provided.  I-'or  all  cable  which  entirely 
fulfills  each  and  every  provision  of  the  spe- 
cification the  Inspector  shall,  as  soon  as  inspected  and  accepted,  issue  a  certifi- 
cate of  inspection  to  the  contractor.  On  the  issuance  of  this  certificate  the  cable 
therein  specified  shall  pass  to  and  become  the  property  of  the  Company  and  the 
responsibility  of  the  contractor  therefore 'shall  end.  All  cable  which  does  not 
fulfill  each  and  every  provision  of  the  specification  shall  be  rejected  by  the  In- 
spector, and  shall  remain  the  property  of  the  contractor.  All  cable  which  is 
rejected  shall  be  replaced  by  that  which  shall  fulfill  all  the  provisions  of  the 
specification. 

^2.  After  each  piece  of  cable  is  installed,  spliced  and  terminated,  as  specified 
in  Schedule  1,  Section  18,  and  entirely  ready  for  operation,  the  Inspector  shall 
test,  inspect  and  examine  the  same,  as  hereinafter  provided.  For  all  cable 
which  fulfills  all  the  provisions  of  this  specification  and  which  is  installed  in  a 
manner  acceptable  to  the  Inspector,  properly  spliced  and  terminated,  the  In- 
spector shall  issue  a  certificate  of  acceptance  to  the  contractor.  On  the  issu- 
ance of  this  certificate  the  cable  shall  pass  to  and  become  the  property  of  the 
Company  and  the  contractor  shall  be  no  longer  responsible  therefor.  Any 
cable  which  fails  to  fulfill  any  of  the  specification  requirements,  or  which  is  im- 
properly installed,  spliced  or  terminated,  shall  be  rejected  by  the  Inspector  and 
shall  be  at  once  removed  by  the  contractor  and  replaced  by  cable  which  is  in  ac- 
cordance with  all  the  provisions  of  the  specification  and  is  properly  and  accept- 
ably installed,  spliced  and  terminated. 


*  Cancel  (1)  if  installation  is  done  by  Contractor. 
•Cancel   (2)    if  installation  is  done  by   Company. 


13 

Time  of 
Completion 


111)    Ihr   conlraclor   hrrrby   igreci    to  cum. 

nirncr    manufaclurr    within day* 

fioin   thr  dmr  of  Ihti  cnntrtcl,   lu  commrncr 
to   ilrlivrr  thr  rablr  called   for   I''.  (),    li.  can 

or   bout  in  the    City  of    

on    or    before    the day 

of and  to  continue  to  driivrr  the  cable  in  Mid  City 

l'°.   (>.    II.   cura  or   hunt   al   the   rale  of frrt   rach   and   rvrry    wrrk 

Iherraftrr   until   the   entire   nmoiint   callril    for   in   Schedule    1,    Section    iH,   uliall 
be  no  delivered. 

*((>)   The    contractor    agree*    lo    commence    the    inilallalion    of    cable    un    Ihr 

day  of and  to  complrle  ihr  iii«lalUliun 

of   all  thr  cablr    herein   called   for   within day*   thcrraflrr, 

Sundays  and  Iru-il  holidays  excepted. 

irCTION     14. 


14 

Damages  for  delay 
in  completion 


III  case  the  contractor  hli.ill  fail  to  com- 
lilrte  the  entire  amount  of  thr  work  lierriu 
specified  within  the  time  called  for  in  Sec- 
tion 13,  the  Company  shall  have  ihr  right  to 
deduct  and  retain  out  uf  thr  nionryii  which 
may  be  due  or  may  iH-coine  due  the  (  ontrae 

tor   under  this  contract,   the  sum  of dollars  as  lii|iiidatr<l  damages 

for  each  and  every  day  that  the  entire  work  herein  sprcifird  shall  remain  uncom- 
pleted over  and  above  the  time  specified  in  Section  13,  Sundays  and  legal  holi- 
days   excepti'd 

SECTION    15. 

Ujion  the  coni|>lelion  of  the  work  and  before 
final  payments  are  made  to  the  coiitr.ictor  he 
shall  file  with  the  Company  suitable  evidence 
that  all  causes  of  action  for  damages,  and  all 
liens  have  been  by  him  entirely  li<|iiidatrd, 
released  and  satisfied   and  he  shall    furnish  to 


the  Company  a  clear  title  to  each  and  all   parts  of  the  work. 


SECTION     16. 
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Extra  work 


The  Contractor  shall  do  no  work  nor  supply 
any  materials  of  any  nature  not  herein  pro- 
vided for,  unless  authorized  by  a  separate 
and  supplemental  contract  in  writing  with  the 
Company,  nor  shall  the  contractor  make  any 
claim  of  any  nature  whatsoever   for  the  pay- 


cnt  c(  any  moneys  except  as  provided  for  in  Section  18. 


17 

Conditions   of 
Payment 


Between  the  ist  and  sth  days  of  each  cal- 
endar month  the  Inspector  shall  render  to  the 
Company  a  Certificate  of  Estimate,  stating 
the  number  of  lineal  feet  each  kind  of  cable 
specified  in  Schedule  1,  Section  18,  that 
have  been  tested,  inspected  and  found  in  all 
respects  to  have  fulfilled  all  provisions  of  this  contract  and  specifications,  and 
shall  give  the  contractor  a  copy  of  the  same.  This  certificate  shall  also  state  the 
amount  of  the  contract  price  of  the  cable  thus  tested  and  inspected,  calculated 
by  the  prices  set  opposite  each  kind  of  cable  in  Schedule  i.  Section  18.  Within 
ten  days  after  the  rendering  of  the  certificate  of  estimate  the  Company  shall  pay 
to  the  Contractor per  cent,  of  the  amount  called  for  in  the  certi- 
ficate of  the   Inspector  and  shall   reserve   and   retain per  cent. 

thereof  until  the  completion  of  the  entire  work. 

2nd.  On  the  entire  completion  of  all  the  cable  called  for  in  Schedule  i,  Sec- 
tion 18,'  and  the  complete  installation  of  the  same,  and  on  final  inspection  and 
acceptation  of  the  same  by  the  Inspector  as  herein  provided,  and  upon  full  per- 
formance in  all  other  respects  of  this  contract  the  Inspector  shall  so  certify  to 
the  Company.  Within  thirty  days  thereafter  the  Company  shall  make  to  the 
contractor  a  final  payment,  which  shall  include  all  balances  which  have  been 
reserved  from  the  preceding  monthly  payments. 

SECTION     18. 


18      • 

Prices   for   work 


The  Company  shall  pay  as  full  compensa- 
tion for  each  and  every  lineal  foot  of  each 
size  of  cable  delivered  and  accepted  by  the 
Inspector,  and  for  everything  done  and 
furnished  under  this  contract,  including  all 
damage  arising  out  of  the  nature  of  the 
work,  or  from  the  action  of  the  elements,  and  all  risks  of  every  description  con- 
nected therewith,  and  for  all  expenses  entailed  in  consequence  of  the  suspen- 
sion or  discontinuance  thereof  the  amounts  per  lineal  foot  for  each  size  of  cable 
that  are  set  in  Column  10.  headed  "Price  per  Lineal  Foot"  of  Schedule  attached 
to  this  Section  marked  Schedule  i,  Prices  to  be  paid  per  Linear  Foot  of  Cable. 
The  lengths  specified  in  Schedule  i.  Column  4,  shall  be  the  distances  measured 
along  the  conduit  or  pole  lines  of  the  Company,  and  shall  not  include  any  allow- 
ance for  splicing  or  terminating  cable,  but  shall  include  necessary  amount  for 
slack.  The  Contractor  shall  make  on  each  end  of  each  piece  of  cable  the  neces- 
sary allowance  for  the  splice  or  terminal,  as  specified  in  Column  8,  and  shall 
make  no  change  for  any  cable  used  for  this  purpose. 


•Cancel  (b)  if  installation  is  done  by  the  Company. 

'Cancel  "and  the  complete  installation  of  the  same,"  if  installation  is  done  by 
the    Company. 
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I 

2 

Electrostatic  Capacity                        ' 
in    Mf.                                                       w 
Per  mile. 

4 

! 

Designation    of 
each    Piece. 

6 

0    " 
Q  Q 

Use    Aerial    or    Underground.            vi 

8 

9 

10 

Gauge   of   Conductors, 
B.    &   S. 

0 

C    0 

■  ■S  ^ 

C  71 

Kind  of  Terminal 
at  each  end. 

Location     where     Cable 
is  to  be  Installed 

Prices  per  Linear  Foot. 

Size   of   Cable   in 
Number  of  Pairs  for 
each    Piece. 

On 

From 

To 

d  t 

•0  .£ 

|l 

Q   0 

ta 
c 

•-       u 
^      .5 

B           C 

"     'i 
■Z  5h 

>> 

1  i 
hi 
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General  Cable 
Specifications 


20 


SECTION     19. 

(a)  The  cable  called  for  under  these  spe- 
cifications is  that  known  as  "Patterson  Dry 
Core"  or  "Paper  Cable."  Each  piece  shall 
consist  of  a  certain  number  of  copper  wires, 
each  one  insulated  from  all  others  by  a  loose 
wrapping  of  paper.  The  wires  shall  be  twisted 
together  in  pairs  and  then  a  sufficient  number  of  pairs  to  aggregate  the  total 
number  required  in  each  size  of  cable,  shall  be  twisted  together  or  "cabled"  into 
a  rope  or  "core."  This  core  shall  then  be  enclosed  in  a  lead  pipe.  Cable  shall 
be  designed  for  either  the  following  purpose: 

(i)   Subscriber's  cable;  namely,  that  to  connect  subscribers  with  central  office. 

(2)  Trunk  cable;  that  used  to  connect  central  offices  together. 

(3)  Toll    Line   Cable;   that   used   in   the    construction   of   "Toll"   or    so-called 
"Long  Distance  Lines." 

This  contract  calls  for  the  manufacture  and  delivery  'and  erection  of 
Subscriber's    Cable. 
•Trunk  Cable. 
">Toll    Line   Cable. 

SECTION     20. 

Each  piece  of  cable  shall  be  marked  on 
each  end  by  means  of  a  metal  tag  upon  which 
the  designating  number,  according  to  Schedule 
I,  Section  18,  Column  5,  shall  be  stamped. 
The  tags  may  be  affixed  to  the  ends  of  the 
cable  in  any  manner  to  be  readily  legible,  and 
secure  from  accidental  removal  during  transportation  and  installation.  Excepting 
in  the  case  of  short  lengths,  only  one  piece  of  cable  shall  be  placed  on  a  reel.  At 
least  eighteen  (18")  inches  of  each  end  of  every  piece  of  cable  shall  be  so  dis- 
posed on  the  reel  as  to  be  readily  accessible  for  testing  without  uncoiling  or  re- 
moving  any  cable. 

SECTION   21. 

As  fast  as  cable  is  completed  at  the  factory 
of  the  contractor,  the  Inspector  shall  test  the 
same,  provided  the  Company  elect  so  to  do, 
under  Section  4.  All  cable  accepted  shall 
immediately  after  acceptance  be  carefully 
coiled  on  proper  reels,  so  boxed  as  to  prevent 
injury  during  transportation  and  promptly  shipped. 

If  the  Company  shall  elect  to  make  acceptance  tests  in  the  City  of 

as  provided  for  in  Section  4,  the  cable  shall  be  reeled,  boxed  and 

shipped  as  above  specified,  as  fast  as  it  is  manufactured. 

•Cancel  "and  erection,"  if  erection  is  done  by  the  Telephone  Company. 
"Cancel   "Trunk  Cable"   and  "Toll   Line   Cable"  if  Subscriber's   Cable  only  is 
desired. 

'"Cancel  "Toll  Line  Cable"  if  only  Subscriber's  and  Trunk  Cable  is  desired. 


SECTION     22. 
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Conductor  material 


Gauge    No.    B.    &    S. 


Marking  and  Pack- 
ing 


21 


Shipping 


All  conductors  for  all  cable  shall  be  of 
first-class  soft-drawn  copper  wire.  The  wire 
shall  be  true  and  round,  and  full  to  the 
gauges  specified.  All  wire  shall  be  free  from 
all  slivers,  nicks  or  other  imperfections.  Each 
size  of  wire  shall  be  capable  of  standing  not 
less  than  sixty  twists  in  a  length  of  two  inches.  This  test  shall  be  applied  by  a 
standard  wire  torsion  testing  machine.  All  wire  shall  have  a  resistance  of  at 
least  98  per  cent,  of  pure  soft  copper,  Matthiessen's  standard,  and  shall  be  drawn 
in  as  long  lengths  as  possible.  Necessary  splicing  shall  not  be  done  by  twist- 
ing or  soldering,  but  by  electrical  welding.  The  various  sizes  of  wire  shall  have 
diameters,  resistances  and  weights  per  mile,  not  less  than  those  specified  in 
Table  I. 

TABLE  I. 
Diameters,  Weights  and  Resistances  of  Cable  Conductors  per  Mile. 
Diameter  in 
mils. 
101.890 
64.084 
45-257 
40-303 
35890 
31.961 
25347 
section   23. 

Each  conductor  shall  be  insulated  from  all 
other  conductors  by  a  continuous  wrap  of 
paper.  The  Contractor  may  use  either  one 
or  more  wraps  of  paper  at  pleasure,  pro- 
vided that  the  subsequent  provisions  for  elec- 
tro-static capacity  and  insulation  shall  be  rig- 
idly maintained.  The  paper  used  shall  be  a  first-class  quality;  it  shall  be  com- 
pktely  free  from  all  substances  which  might  exercise  any  injurious  action  upon 
cither  the  conductors  or  the  sheath.  The  paper  shall  be  about  four  mills  in  thick- 
ness and  of  sufficient  strength  so  that  a  piece  of  1"  wide  shall  support  a  weight  of 
not  less  than  2   lbs.  per  mill  of  thickness. 

Each  individual  conductor  shall  be  wrapped  with  the  paper  in  such  a  manner 
as  to  completely  isolate  electrically  each  wire  from  every  other  one  and  the 
sheath.  Pains  shall  be  taken  to  make  this  wrapping  as  loose  as  possible,  in 
order  that  electrostatic  capacity  may  be  reduced  to  a  minimum.  Prior  to  wrap- 
ping, all  paper  used  shall  be  kiln  dried  at  a  temperature  of  about  225*  F.,  and 
completely  freed  from  moisture.  The  method  of  cable  making  shall  be  such 
that  the  paper  is  placed  on  the  conductors  and  the  conductors  promptly  twisted, 
cabled  and  enclosed  in  the  sheath  (and,  if  necessary,  subsequently  dried)  the 
entire  process  being  so  conducted  as  to  ensure  the  paper  being  perfectly  dry 
when  the  cable  is  completed. 


sistance  in 

Weight  in 

ohms. 

pounds. 

5-2773 

165.98 

13-3405 

65.658 

26.7885 

32-786 

337285 

25-970 

42.5329 

20.594 

536362 

16.331 

S52743 

10.272 
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Insulation 
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^4  . 
Test  wires 


aii-TlON    n- 

In  racli  pircr  o(  cable  callnl  (ur,  nne  extra 
pjir  of  wirr»  iivrr  and  abuvc  the  nmiilKT  ip* 
tifird  In  Schrtliilc  I,  Sccliun  |8,  (hall  be  Intro- 
■  liirril   (or  purpoKi  of  triling. 


25 

Coloring  of 
Insulation 


Uray        llie  lilllc   piiprr 


•  CCTION     3}. 

One  pair  o(  wim  in  raili  pirrr  cable  iiliull 
have  one  conductor  covered  wiOi  (lapcr  col 
nrrd  blue,  and  llir  otlier  Inmiliilrd  ttitli  paper 
toloreil  »bitr  or  Rrry.  All  of  the  remaining 
puira  >hall  have  the  intulution  of  one  wire 
colored  red  and  the  other  colored  white  or 
to  denignate  the  teit  pair  of  wirei. 

SICTION    a6. 


26 

Twisting 

and 
Cabling 


27 

Sheath 


Kach  pair  of  condiictori  shall  be  twisted  to 
Kcther  in  »nch  a  manner  that  the  IcnKlh  of 
the  twist  shall  not  exceed  3"  for  wire  of  No. 
H)  KaiiKC  or  over  6"  for  wire  of  No.  17  to 
No.  ig  KaxKc,  and  i.("  for  wire  of  No.  10  to 
.No.  14  K'>u|{e.  .\ll  pair.H  shall  then  be  formed 
into  a  cylindrical  core,  arranged  in  alternately  reversed  layers  and  spiraled  about 
one  central  pair  with  a  twist,  not  to  exceed  one  turn  in  ;+  inches. 

SECTION    27. 

The  core  of  each  cable  shall  be  enclosed  in 
,1  pipe  made  of  (1)  pure  lead,  and  after  the 
c.>re  is  enclosed  the  cable  shall  be  passed 
ihrouKh  a  bath  of  melted  tin,  so  applied  as 
1.1  Rive  the  exterior  a  continuous  and  uni- 
lorni  coaling  of  tin.  (2)  l.cad  tin  alloy 
containing  about  3  per  cent,  of  tin,  in  no  case  less  than  j.85  per  cent.  (Cancel 
either  (i)  or  (a)  as  may  be  agreed  at  execution  of  contract.)  On  com- 
pletion the  sheath  shall  be  absolutely  tight  and  free  from  all  cracks,  blow 
holes,  pin  holes  or  other  defects  of  every  nature.  In  case  the  Inspector 
shall  suspect  imperfections  in  the  sheath  the  Contractor  on  demand  shall 
seal  one  end  of  the  cable  and  apply  an  air  pressure  of  not  over  75 
pounds  per  square  inch  of  dried  air  to  the  other  end,  and  while  this  pressure 
is  applied  the  cible  shall  be  drawn  through  a  tank  of  water,  not  less  than  18 
feet  long,  in  order  to  detect  any  defects  in  the  sheath.  If  any  defects  in 
the  sheath  exist  they  will  be  made  manifest  by  escaping  air,  and  shall  be  reme- 
died; or  if,  in  the  opinion  of  the  Inspector,  this  is  impractical,  the  cable  shall  be 
rejected.  When  presented  to  the  Company  for  acceptance  the  sheath  shall  be 
sound  in  all  respects,  uniform  in  thickness  and  composition;  shall  be  round 
and  true  and  free  from  all  kinks,  flat  places  or  other  defects.  The  thickness 
of  the  sheath  shall  not  be  less  nor  the  external  character  of  the  completed  cable 
more  than  the  dimensions  specified  in  Table  2. 

T.M3LK    2. 

MiNiMUU  Thickness  or  Cable  Sheath  and   Maximum  Outside   Diameter  oe 

Cable. 

Thickne 

No.    of   pairs.  Aerial, 

inches. 

5 '/« 

10 Vm 

25 V« 

SO Vm 


100. 
120. 
ISO. 
200. 
250. 
300. 
400. 


V* 


sheath 

Diameter, 

lerground, 

ir 

ches, 

inches. 

Maximum 

Vi. 

^ 

v« 

v« 

Vm 

I 

Vn 

Vm 

I 

v< 

H 

2 

'A 

2 

H 

% 

2 

Va. 

'A 

2 

H 

Vm 

2 

/a 

Vm 

2 

H 

Vm 

2 

K 
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Receipt  of  Cable 


SECTION     28. 

As    soon   as    manufacture    is    complete    the 

end    of    each    piece    of   cable    shall    be    sealed 

for    a    distance    of    not    less   than    2    feet    by 

boiling    in    melted    paraffine    and    the    sheath 

hermetically  soldered  over  the  end. 

"section    29. 

(i)  On  receipt  by  the  Company  of  custom- 
ary freight  invoice,  showing  the  arrival  of 
each   piece    and   every   piece    of  cable,    in   the 

City  of the   Company 

shall  receive,  suitably  care   for,  and  store  the 
same. 
section    30. 

By  Section  4  the  Company  may  at  its  op- 
tion test  the  completed  cable  either  at  the 
works  of  the  Contractor  or  on  its  arrival  in 

the  City  of "  or  after 

it  is  installed  ready   for  use.     The  tests  shall 
consist    in    measuring    the    conductor    resist- 
ance, insulation  resistance  and  electrostatic  capacity  of  every  wire  in  each  piece 

•'Cancel  Section  29  if  Cable  is  installed  by  Contractor. 

'-Cancel   "or  after  it   is  installed   ready    for  use,"    if  installation    is  done   by 
Company. 


o(  cable,  and  in  tctting  each  pair  of  wirei  againat  every  other  pair  (or  crotitalk. 
The  method  |i>  be  iiteil  (ur  nieainring  conductor  renittance  >hall  be  that  known 
ai  the  \Vliral»ioi:e  Itridge  niethml.  1'lie  n.elhod  o(  meaturing  intulation  retitt 
anre  iihall  be  ritln  r  that  known  at  Pirtcl  Uftltdion,  employing  a  galvanometer, 
having  a  tennitivrncu  uf  not  IrH  than  750  mcgohma,  or  the  method  of  Lost  of 
(  hnrge. 

I'nr  the  mraiufrinenl  uf  cajiacily  each  wire  ahall  be  compared  by  direct  dc- 
flrelion  (tialiig  n  g.ilvanomeler,  n«  above  upecifird)  with  a  tlandaril  conden»er, 
adjiisted  to  npproxiii<ately  the  name  capacity  an  the  piece  of  cable  uniter  tett. 
All  apparatun  u»ed  in  cable  inii|>ecliun  nhall  be  that  of  well  known  utandard  mak- 
em.  In  cane  any  niitxlion  an  to  the  remilt  of  any  lent  uliall  arine  the  accuracy  of 
the  apparaluii  nhall  l>e  verified  by  tending  it  to  any  uf  the  well  known  electrical 
labornturies    for    comparinon. 

For  the  me  a  au  re  men  In  of  conductor  reaiatancc  a  battery  giving  not  leim  than  lu 
nor  more  than  too  vnllit  shall  be  employed.  To  measuring  inaulatiun  rcaiatance 
and  capacity  a  battery  giving  not  less  than  joo  nor  more  than  500  volts  (hall  be 
employed. 

TeMK  for  cross  talk  shall  lie  made  by  iiroviding  a  aoiind  proof  enclosure,  «ueh 
aa  a  regular  telephone  booth,  of  such  nature  that  an  observer  lucaled  therein 
cannot  hear  any  sound  from  conversation  carried  on  in  a  very  loud  tune  uf 
voice,  or  shouted,  on  the  exterior.  The  booth  shall  be  provided  with  two 
standard  double-pule  receivers  similar  to  those  supplied  by  the  Company  to  its 
regular  subscribers,  and  from  each  of  these  receivers  a  twisted  pair  of  rublier 
covered  wires  shall  he  carried  outside  of  the  btioth,  each  wire  being  terminated 
in  a  binding  post,  set  on  a  rubber  plate,  secured  to  the  outside  of  tlir  booth.  A 
standard  transmitter,  with  proper  battery  and  alt  other  appliances,  and  receiver, 
similar  in  all  respects*  and  wire<l  on  the  sanu*  circuit  as  n-gutarly  supplied  by  the 
Company  to  its  subscribers,  shall  be  provided,  so  arranged  that  one  end  of  any 
cable  pair  may  be  readily  connected  to  the  transmitter  and  the  other  to  the  re- 
ceiver. One  end  of  any  cable  pair  shall  be  connected  to  this  transmitter  and  the 
other  to  the  receiver.  A  second  pair  shall  be  taken  and  one  of  its  ends  con- 
nected to  one  of  the  receivers,  located  insiile  the  .ibove  specified  booth,  and  the 
other  one  to  the  other  receiver.  The  Inspeclor  entering  the  booth  shall  listen 
wiih  both  ears,  one  to  each  receiver,  while  an  assistant  shall  talk  into  the  above 
specified  transmitter  in  a  tone  of  voice  about  50  per  cent,  louder,  as  nearly  as  can 
be  estimated,  than  that  used  in  ordinary  telephone  connections.  If  the  In- 
spector can  hear  no  sound  under  these  circumstances  he  shall  accept  the  cable 
for  cross  talk  test.  If  be  can  hear  any  sound,  but  fail  to  distinguish  articulate 
sounds,  he  may  accept  or  reject  the. cable  at  his  discretion.  If  he  can  understand 
conversation  he  shall  reject  the  cable  unqualifiedly  and  without  appeal.  The 
Inspector  shall  in  this  manner  test  each  pair  against  each  other  pair,  or  as 
many  pairs  against  ,as  many  other  pairs  as  he  may  deem  fit.  All  testing  apparatus 
shall  be  supplied  by  the  Company,  but  the  Contractor  shall  supply  all  labor  that 
ni.iy  lie  nerdc-il  by  the  Inspector  in  making  tests, 

section    31. 

1.  CONDUCTORS. 
Each    conductor   shall    l>c   continuous    from 

end  to  end  of  each  piece  and  shall  meet 
all  the  requirements  of  Section  22  and  Table 
I  therein  contained. 

2.  INSULATION. 

Every  wire  shall  have  an  insulation  resistance,  after  an  electrification  of  one 
minute,  of  not  less  than  5,000  megohms  per  mile,  before  it  is  installed  and  con 
nected  to  terminals.  After  any  cable  is  installed  and  connected  to  terminals  every 
wire  therein  shall  have  an  insulation  resistance  of  not  less  than  1,000  megohms 
per  mile. 

3.  ELECTROSTATIC  CAPACITY. 

The  electrostatic  capacity  of  the  various  kinds  of  cable  herein  called  are  spe- 
cified in  Tables  3,  4  and  s,  Section  32. 

It  is  further  specified  that  no  one  wire  shall  vary  more  than  12  per  cent,  from 
the  capacities  specified  atid  that  the  average  of  all  wires  in  each  piece  of  cable 
shall  not  vary  more  than  7  per  cent,  from  the  amounts  specified  in  this 
table. 

section    32. 


31 

Requirements 


32 
Kinds  of  Cable 


No.  of  pairs. 


Conductor 
Gauge,      Capacity, 


100. 
150- 
200. 
250. 
300. 
350- 
400. 


mf. 
.080 
.080 
.080 
.080 
.080 
.080 
.110 


The  properties  of  the  various  kind  of  cable 
herein  called  for  are  specified  in  Tables  3,  4 
and  5. 

TABLE  3. 
Number   of    Pairs,    Conductor,    Gauge    and 
Electrostatic    Capacity    Per     Mile    or 
Subscriber's  Cable. 
Conductor  Conductor 

Gauge,       Capacity,     Gauge, 
mf- 


B.  S:S. 


B.  ScS. 


Capacity, 
mf. 


.085 
.085 
.085 
.085 
.085 
-085 


118 


.120 
.120 
.120 


TABLE   4. 
Number  of  Pairs,  Conductor  Gauge  and  Electrostatic  Capacity  Per  Mile  of 
Trunk    Cable. 
Conductor  Gauge, 
Xo-  of  pairs.  B.  &.  S. 


so. 


17 


Capacity, 
mf. 
.065 
.065 
•07s 


.060 
.060 
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TABLE   5. 


Number  of  I'airs,  Coniu'ctor  Gaucfs  ami  Electrostatic  Capacities  I'er  Mile 
OF  Toll  Line  Cable. 


Size  and  Number 
of  pairs. 


Conductor  Gauge, 
Brown  &  Sharpc. 


Capacity. 
.040 
.050 


37 
Execution 


SECTION     37. 

IN  WITNESS  WHEREOF  the  parties  to 
these  presents  have  caused  the  same  to  be 
signed  by  their  rcspcctiTe  executive  officer  and 
their  respective  corporate  seals  to  be  here- 
to aff)xed  the  day  and  year  above  written. 
(Signature  first  party) 


SECTION    33. 


33 
Defective  Cable 


If  any  piece  of  cable  shall  show  cross-talk 
as  specified  in  Section  30  it  shall  be  un- 
i|ualifiedly  rejected.  In  case  any  piece  of 
cable  shall  in  any  other  respect  fail  to  fulfill 
any  of  the  tests  herein  prescribed  (except 
that  for  cross-talk)  the  Inspector  shall  notify 
the  contractor  of  juch  failure.  In  case  the  contractor  desires  he  may  endeavor 
to  repair  the  cable  and  may  present  the  same  for  a  second  test,  and  if  the  cable 
shall  fulfill  all  provisions  of  this  specification  upon  second  test,  the  Inspector 
shall  accept  same.  If,  on  second  inspection,  any  wire  in  the  cable  fails  to 
meet  any  of  the  specification  requirements,  the  Inspector  shall  either  finally 
and  unyualifiedly  reject  the  cable  or  specifically  report  it,  at  his  discretion,  as 
hereinafter  provided,  and  the  contractor  shall  not  present  this  piece  of  cable  for 
a  third  examination  and  he  shall  at  once  remove  the  same  at  his  own  expense 
from  the  care  of  the  Com,pany  and  replace  it  with  cable  which  does  fulfill  all  of 
the  specification  requirements. 

"(2)  After  each  piece  of  cable  is  laid  in  its  place,  spliced  and  connected  to  the 
terminals  as  specified  in  Schedule  i.  Section  18,  the  Inspector  shall  measure  and 
test  it  as  hereinbefore  provided.  If  the  cable  shall  fulfill  all  the  provisions  of  this 
specification  the  Inspector  shall  accept  the  same.  If  it  shall  show  cross-talk,  as 
specified  in  Section  30,  it  shall  be  unqualifiedly  rejected.  If  any  wire  fails  to  ful- 
fill any  other  of  tlie  provisions  the  Inspector  shall  reject  the  same.  If,  after  in- 
spection, the  contractor  so  desires,  he  may  endeavor  to  repair  the  cable  and 
may  present  the  same  for  a  second  inspection.  If,  on  second  inspection,  the  cable 
shall  fulfill  each  and  all  provisions  on  this  specification  the  Inspector  shall  accept 
it;  but  if,  on  second  inspection,  any  wire  fails  in  any  particular,  the  Inspector 
shall  finally  reject  the  cable,  or  specifically  report  it  at  his  discretion,  as  herein- 
after provided,  and  the  contractor  shall  remove  the  same  and  replace  it  with 
cable  which  docs  conform  with  all  provisions  of  this  specification. 

(3)  In  case  the  Inspector  shall  find  any  cable  in  which  a  few  of  the  con- 
ductors (not  to  exceed  10  per  cent,  of  the  entire  number)  shall  slightly  fail  in 
some  single  respect  to  meet  all  the  test  requirements  of  this  specification  he  may  at 
his  discretion  make  a  special  report  to  the  Company  reciting  all  the  facts  relating 
to  the  defective  cable.  If  the  Company,  on  receipt  of  this  special  report,  shall 
so  elect  it  may  accept  such  piece  or  pieces  of  cable.  If  the  Company  shall  so 
elect  to  accept  any  such  defective  cable  it  shall  be  at  liberty  to  deduct  from  the 
contract  price  specified  in  Schedule  i,  Section  18,  such  a  percentage  of  the 
amount  that  would,  if  the  cable  were  perfect,  be  paid  therefor,  as  the  sum  of  the 
defective  wires  is  of  the  total  wires  in  the  cable. 


(Witnesses) 


(Signature  second  party) 


SECTION    38. 

BOND. 
KNOW    ALL    MEN    BY   THESE   PRES- 
ENTS THAT  WE 

as    principal,    and 

we   as  surety are 

held  and  firmly  bound  unto  the 

COMPANY,  of in  the  sum  of dollars, 

to  be  paid  to  the  said COMPANY,  its  successors  and 

assigns,  for  which  payment  well  and  truly  to  be  made  we  bind  ourselves,  our 
heirs,  executors,  administrators  and  successors  jointly  and  severally  by  these 
presents. 

Sealed  with  our  seal  and  dated  at  this day  of 


19. 


THE  CONDITION  OF  THE  ABOVE  OBLIGATION  IS  SUCH  TII.\T 

Whereas  the  said  above  bounden has  entered  into  a 

certain  agreement  of  date  herewith  in   which  the 

is  party  of  the  first  part,  and   the   said is   the 

party  of  the  second  part,  for  the  full  terms  used  and  particulars  hereof  express 
reference  is  hereby  made  to  such  agreement,  and  by  this  reference  it  is  made  a 
part  hereof,  to  which  this  bond  is  annexed. 

NOW  THEREFORE,  if  the  said shall  in  all  things 

fully  and  faithfully  keep  and  perform  said  agreement  and  each  and  every  term 
and  part  thereof,  then  this  obligation  shall  be  void,  otherwise  it  shall  remain  in 
full   force. 


WITNESS  OUR  NAMES  AND  SEALS. 


.Seal. 
.Seal. 
.Seal. 


(Witnesses) 


34 
Mechanical 
Properties 


Each  cable  shall  be  so  manufactured  that  it 
can,  without  injury  to  the  conductors  or  the 
sheath,  be  coiled  and  uncoiled  at  least  ten 
times  round  a  drum,  or  sheave,  having  a  di- 
ameter of  not  more  than  twenty  times  the  di- 
ameter of  the  cable,  and  shall  have  sufficient 
mechanical  strength  so  that,  if  handled  with  reasonable  care  by  those  skilled  in 
the  art,  it  shall  be  able  to  retain  its  cylindrical  form  during  handling  and  other 
processes   required   for  erection   in  place. 


SECTION     35. 

In  case  the  installation  of  the  cable  shall 
be  done  by  the  contractor,  he  shall  proceed  to 
do  all  the  work  of  erecting  the  various  pieces 
of  cable  called  for  in  Schedule  i.  Section  18, 
at  the  places  specified  in  column  9,  headed 
"Location,"   of  Schedule    i,   and   in  the  man- 


35 
Installation 


ner  and  by  the  methods  of  specifications  B,  C  and  D,  which  are  attached  to  this 
indenture  and  are  hereby  made  a  part  thereof. 


SECTION    36. 


36 

Guarantees 


The  contractor  shall  guarantee  that  the  in- 
sulation resistance  of  each  piece  of  cable  shall 
not  decrease  below  500  megohms  per  mile,  nor 
shall  the  electrostatic  capacity  increase  over 
the  amounts  specified  in  Tables  3,  4  or  5, 
~  Section  33,  for  a  period  of  two  years  from  the 
date  of  this  contract,  unless  due  to  manifest  mechanical  injury  to  the  sheath  of 
the  cable.  As  surety  for  the  faithful  performance  of  this  guarantee  the  bond 
designated  as  Section  37  shall  remain  in  force  for  the  above  specified  two  years. 


(B)     SPECIFICATIONS  FOR  CABLE  SPLICES. 

I.  MAIN  CABLE  SPLICES. 


SECTION     39. 


39 
General  Method. 


Splices  in  paper  cable  shall  be  made  by  strip- 
ping the  sheath  from  one  end  of  each  piece  to 
be  joined  for  a  distance  of  from  12"  to  20", 
depending  on  the  size  of  the  cable,  removing 
the  paper  insulation  from  each  wire  of  each 
piece  for  about  an  inch,  twisting  each  red- 
colored  wire  of  one  cable  to  a  corresponding  red  wire  in  the  other,  twisting  each 
white  wire  in  one  piece  in  a  similar  manner,  to  a  white  one  in  the  other  piece,  pro- 
tecting each  wire  joint  with  a  paper  sleeve,  replacing  the  removed  sheath  with  a 
lead  sleeve  wiped  to  the  sheath  of  each  cable,  boiling  out  the  completed  joint 
in  paraffine,  and  soldering  the  holes  left  in  the  sleeve  to  allow  of  boiling.  The 
general  method  of  making  a  splice  is  shown  in  Fig.   i. 

SECTION    40. 


40 

Material    Required 


"Cancel  (2)  if  cable  is  installed  by  the  Company. 


PAPER  SLEEVES 
of  rolled  paper,  3"  long,   J^"  diameter,  boiled 
in  parafTinc,  one  for  each  wire  to  be  spliced. 
PARAFFINE. 
Best    quality,   of    Standard    Oil   Company 
manufacture,  free  from  moisture,  acid,  or  any 
substance  injurious  to  the  cable;  a  sufficient  quantity  to  fill  a  pot  or  pan  in  which 
the  splice  can  be  completely  immersed. 

SOLDER. 
Fifty  per  cent,  tin,  fifty  per  cent,  lead;  enough  to  fill  a  solder  pot. 

WICKING. 
COTTON;  one  large  ball. 

LEAD  SLEEVES. 
Pure  lead.     One  sleeve  for  each  splice,  sizes  to  be  as  per  Table  No.  6. 


3oa 


HLl'X  TKICAl.     WOKI.I)     and     ICNGINEKU. 


Vol.  XI.I,  No.  7 


.<f   I. (All   Slkivki   r»i    Main   Cavli    Sri  icii. 


400  I'air  Culile 

j$o  "  •'  . 

joo  "  "  . 

»S0  ■•  "  . 

lOO  "  " 

150  "  "  . 

■  20  "  " 

too  "  " 

SO  •'  "  . 

30  "  "  . 

J$  "  "  . 

15  ■'  "  • 


Wliilr  this  tnble  Eivct  general  dimensions  (or  lead  sleeves,  tlicjr  shall  always 
he  ahout  ■)<  inch  larger  Ih.in  the  sheathes  of  the  cables  to  be  spliced,  from  '/n  t« 
•/i«  inch  in  thickness,  and  long  enough  to  allow  the  splicing  of  all  conductors 
without  producing  bunching  sufficient  to  prevent  the  splice  from  entering  the 
sleeve,  and  with  suflicient  lap  to  cover  each  cable  sheath  at  least   I'/i   inches. 

SECTION    41. 


length 

1) 

lanirler 

Tl 

ickness 

inchci. 

inches. 

nches. 

40 

X 

4 

X 

•/.. 

38 

X 

4 

X 

•/!• 

36 

X 

3^ 

X 

Vi. 

34 

X 

iH 

X 

Vii 

3» 

X 

iH 

X 

a 

30 

X 

3 

X 

H 

38 

X 

2H 

X 

yi 

j8 

X 

2V. 

X 

H 

j8 

X 

a 

X 

v« 

36 

X 

m 

X 

Vo 

'5 

X 

i/i 

X 

Vs. 

'* 

X 

1 

X 

Vm 

30 

X 

1 

X 

Vm 

41 

Operation 


Remove  from  u  to  20  inches  of  each  cable 
sheath,  as  shown  in  Fig.  i,  bind  the  core 
at  the  end  of  each  sheath  tightly  with 
wicking,  packing  the  binding  close  to  the 
end  of  each  sheath,  as  shown,  to  prevent 
paraffine    from   following   the   core.      Boil  out 


(11)     sn.t  II  ICATIUN  l-OK  CAItl.K  SI'I.ICKS. 

J.  IIKAN(  II  CAIII.E  SI'LICKS. 

AMIIUN     4  J. 


42 

General 
Description 


43 
Materials 


The  nielhod  of  making  splices  in  paper 
cables  whereby  ■  cubic  ii  legged  to  another 
cable,  or  where  one  cable  is  branahrd  Into 
t»o  or  more  other  cables  Is  rstcntially  similar 
111  that  described  in  II  I,  sprcificatiun  (or 
Main  Cable  Splices,  and  is  illustrated  in  I'ig.  1. 

SKCTION    43. 

The  materials  to  be  used  shall  be  the  tame 
IS  sprcificd  in  II  1,  Section  40,  (or  the  same 
si/e  <if  cable.  Where  necessary,  split  sleeves 
may  be  used,  as  shown  at  U,  I'ig.  2.  If  a  split 
hieeve  is  used  the  splice  must  be  taped  with 
okonite,  and  split  in  the  sleeve  soldered  up 
air  tight. 

Sr.CTION    44. 

The  method  of  making  legged  cable  aplices 
^hall  be  exactly  the  same  as  that  specified 
for  main  cable  splices  in  Ii  1,  excepting  that 
each  wire  of  the  main  cable  shall  be  continu- 
ous through  the  splice  into  the  main  cable  on 
both  sides  of  the  splice,  and  each  wire  of  the 
legged  cable  shall  be  spliced  uii  to  such  a  wire  of  the  main  cable  as  is  designated 
for  this  purpose.  All  the  wires  in  both  the  main  cable  and  the  branch  cable 
shall  be  numbered  and  the  wires  in  the  branch  cable  shall  be  spliced  to  such 
corresponding  numbers  in  the  main  cable  as  shall  be  designated  at  the  time  the 
splice  is  made.  On  the  completion  of  the  splice  all  the  wires  of  both  the  main 
cable  and  the  branch  cable  shall  be  tested  completely  from  one  terminal  to  the 
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Operation 

Legged   Cable 


^1 

^^    DO    NOT     aOLC 


c: 


ym^a     odint 


■^ 


PAPtR      6L£l.>(E 


3" 


C9MPLeTe.O      VNIHC    JOINT 


i 


.ff/IP^ 


WIPE    JOINT 


^•IIHt' 


Fig.  I. 


each  end  by  an,immersing  it  in  melted  paraffine,  heated  to  from  225  to  250*  F., 
till  all  bubbling  ceases.  Each  end  shall  be  immersed  so  that  the  cotton  binding  is 
thoroughly  saturated  with  paraffine.  Slip  the  lead  sleeve  over  one  cable,  slip  a 
paper  sleeve  over  each  wire  in  one  cable,  splice  each  wire  of  every  pair  in  one 
cable  to  the  correspondingly  colored  wire  in  a  pair  in  the  other  cable,  by  strip- 
ping the  paper  from  each  wire  for  a  distance  of  about  one  inch  and  twisting  the 
ends  tightly  together,  as  shown  at  B  and  C,  Fig.  i.  After  twisting  bend  the  twist 
parallel  with  the  wire,  slip  the  paper  sleeve  over  the  twist  as  insulation  as  at  D. 
Care  shall  be  exercised  not  to  nick  or  injure  any  wire  in  removing  the  paper. 
Each  twist  shall  include  about  J^-inch  of  paper-covered  wire.  No  solder  shall 
be  used.  The  twisted  wire  joints  shall  be  so  distributed  that  the  splice  shall  be 
essentially  uniform  in  diameter  throughout  its  length.  When  all  the  wire  joints 
are  completed  the  splice  shall  be  immersed  in  boiling  paraffine  for  fifteen  minutes, 
or  until  all  bubbling  ceases.  The  lead  sleeve  shall  then  be  slipped  over  the 
splice,  so  that  it  may  lap  the  lead  of  each  cable  sheath  for  i  ^  to  2  inches.  The 
ends  of  the  sleeve  shall  then  be  dressed  into  close  contact  with  the  cable  sheath 
and  each  end  wiped  to  its  respective  cable  sheath.  After  the  wiping  is  done  the 
sleeve  shall  be  finally  boiled  by  immersing  it  in  boiling  paraffine.  A  small  hole 
shall  be  drilled  at  each  end  of  the  sleeve  to  admit  the  paraffine  and  give  exit  to 
contained  air.  These  holes  shall  be  drilled  along  the  axis  of  the  cable.  When 
cold  the  surplus  paraffine  shall  be  cleaned  off,  all  wiped  joints  dressed  and 
the  holes  soldered  up  smooth  and  clean  and  the  job  left  in  a  neat  and  in  a 
workmanlike  manner.  After  each  splice  is  completed  the  cable  shall  be  tested 
for  conductivity  and  insulation,  as  specified  in  A   i,    Section   30. 


other,  both  for  conductivity  and  for  insulation,  as  specified  in  A   i.  Section  30, 
and  shall  fulfill  all  the  tests  therein  called  for. 

SECTION     45. 

The  method  of  making  branched  cable 
splices  shall  be  exactly  the  same  as  that  spe- 
cified for  legged  cable  splices  in  Section  44.  e^c- 
cepting  that  a  certain  number  of  wires  in  the 
one  cable  shall  be  designated  to  3  corre- 
sponding number  of  wires  in  each  branch  and 
shall  be  spliced  to  the  branch  cable  wires  and 


45 

Operation 

Branched 

Cable 


shall  not  be  continued  in  any  other  cable. 


(C) 


SPECIFICATIONS  FOR  TERMINALS. 

I.  CABLE  HEAD  TERMINALS. 


46 

Supply  of 
Cable  Heads 


SECTION     46. 

The  cable  heads  shall   be  supplied  by 

and  shall  be  delivered  free  of  - 

expense  to  at 

office.     Cable  heads 

shall  be   of  the  type  known  in  the  trade  as 
the cable  head.     Pole 


cable  heads  of  the  type  known  as. 
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47 

Specification 

for  Heads 


SECTION     47. 

(A)  PLAIN  HEADS. 
I.  Kacb  cable  bead  sball  be  supplied  witb  a 
brass  sleeve  of  proper  size  to  fit  the  sheaths 
of  the  cable  it  is  intended  to  terminate.  This 
sleeve  shall  be  strong  and  substantial  and  so 
fitted  to  the  head  as  to  make  a  solid  and  air- 
tight joint. 


the  cable  to  which  the  head  is  to  be  attached.  These  pins  shall  be  so  constructed 
as  to  maintain  an  insulation  of  not  less  than  1,000  megohm  pin  to  pin  and  pin  to 
ground.  They  shall  be  strong  and  substantial,  and  so  set  as  to  make  the  in- 
terior of  the  bead  air-tight.  Each  pin  shall  be  supplied  at  each  end  witb  a  nut,  or 
screw-head,  or  slot  for  soldering,  or  other  means  for  attaching  the  cable  wire 
approved  by  the  Company. 

3.  The  space  occupied  by  the  cable  wire  shall  be  capable  of  being  hermetically 
scaled  in  such  a   manner  as  to  prevent  any   moisture   from   reaching  the  cable, 
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Fig.  2. 


2.   Each  head  shall  be  supplied   with  as  many  insulated  pins  extending  from 
the  inside  of  the  head  to  the  outside  of  the  head  thereof  as  there  are  wires  in 


and  yet  so  built  that  access  can  be  had   to   the   cable  with  the  least  amount  of 

work. 
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(B)  I'HOTIXTF.D  IIUAOS. 

Prolrclr.l  linxln  •Imll  (tiirill  nil  ihc  •prciricatiunt  »(  A  o(  Ihli  wclion  ami  in 
■ildilloii  tliall  Im-  •tipplird  with  ilrvJcr*  approved  by  (lie  Cuiiipany  In  protect  llir 
cal.lr  coiiductori  from  liKbtiilnii  ot  (roiii  •Iriinii  ciirrcnH,  or  both,  ai  tlir 
Company  may  dirrct. 

I.  LIGHTNING  CUAKDS. 

I.ighlniiiit  gunnli  »liall  con«Ut  of  ■  apark  gap  compoard  of  ■  pair  of  carbon 
plain  trpufalrd  by  an  inmilating  nrpliim  of  matrrinl  approved  by  the  Company 
not  over  our  hiindrrdlli  of  an  incli  (.01)  lliiik.  One  pliitc  xball  be  connected 
to  the  line,  the  other  to  the  ground.  The  plate.  i.h»ll  l>e  held  in  place  by  a 
metal  ipring  or  aocket.  to  dcnign.itrd  as  to  prrniil  thrin  to  he  easily  rrploced,  yet 
capable  of  retaining  them  connluntly  in  good  working  condition.  When  any 
arrester  operates  it  shall  permanently  ground  llie  line.  The  lightning  arrester 
•hall  be  placed  between  the  fnse  and  the  cable.  There  shall  be  one  arrester  for 
each  wire. 

-•.  SIKOXG  CUHREM-  AKRESrEKS. 

Strong  current  arresters  shall  consist  of  a  fuse  or  a  "heat  coil,"  as  the  Com- 
pany   may    elect. 

(.1^  l-n.Hcs  for  cable  hradN  to  be  n.scd  on  line  poles  shall  he  of  Ihc  "enclosed 
tyiK-."  consisting  of  a  lead  or  lead  alloy  wire  enclosed  in  an  insulated  tube. 
The  fuse  shall  blow  at  not  over  seven  amjieres  nor  less  than  five  amperes.  The 
fuse  gap  .shall  be  not  less  than  jyi  inches  long.  Kuses  shall  be  waterproof  and 
so  mailc  that  fuse  wire  is  protected  from  accidental  injury  and  connected  to  the 
cable  bead  substantially  and  easily  leplacable  when  blown. 

(<.-)  Fuses  for  office  liea.ls  may  be  of  the  type  known  as  "Maxstadt,"  compose! 
of  a  fuse  wire  supported  on  an  insulating  base.  They  shall  have  a  carrying 
capacity  of  not  over  i.js  amperes  or  less  than  .6  ampere.  They  shall  be  so 
mounted  on  the  head  as  to  be  protected  from  accidental  injury,  yet  easily  re- 
placeable. 

(J)  Heat  coils  shall  be  so  designated  as  to  open  the  switchboard  side  of  the 
line  and  ground  the  cable  side  when  they  operate.  Ileat  coils  shall  have  a 
carrying  capacity  of  not  less  than  .5  ampere  or  more  than  .75  ampere.  Shall  be 
so  arranged  as  to  sound  an  alarm  when  they  operate,  wholly  and  substantially 
made  and   easily  replaceable. 


SECTION    48. 


48 

Method  of 
Terminating 


The  lead  sheath  shall  be  stripped  off  of  the 
cable  for  a  sufficient  distance  to  allow  the  end 
of  the  sheath  to  be  soldered  to  the  metallic 
terminal  of  the  cable  head  and  leave  such  a 
length  of  the  conductors  freed  from  the 
sliealh  as  may  be  sufficient  to  make  the  proper 
wire  form  to  reach  each  and  all  of  the  terminal  pins  on  the  interior  of  the  cable 
head.  After  the  sheath  is  stripped  the  core  adjacent  to  the  end  of  the  sheathing 
shall  be  lashed  with  twine  or  wicking,  as  specified  imder  B  i.  Section  41.  The 
end  of  the  cable  shall  then  be  immersed  in  melted  paraffine  and  boiled  until  all 
bubbling  ceases  and  in  such  a  manner  that  the  paraffine  shall  penetrate  at  least  18 
inches  inside  of  the  cable  sheath  and  hermetically  seal  it.  After  the  boiling  is 
complete  and  the  cable  is  cool  the  end  shall  be  passed  into  the  head.  The  core 
of  the  cable  shall  then  be  fanned  out  and  the  wires  so  formed  and  lashed  with 
waxed  twine  as  to  make  a  proper  form  to  fit  the  terminal  arrangement  of  the 
cable  head.  This  form  may  be  made  by  any  method  which  shall  be  capable  of 
yielding  a  neat  and  workmanlike  form,  substantially  lashed  and  accurately 
spaced  to  match  the  terminal  pins  in  the  head.  On  the  completion  of  this  from 
the  paper  insulation  shall  be  stripped  off  for  about  one  inch  on  the  ends  of 
each  wire.  The  sheath  shall  then  be  soldered  to  the  cablchead  terminal  with  a 
wiped  joint  of  solder,  half  lead  and  half  tin,  in  such  a  manner  as  to  make  a  solid, 
substantial  and  absolutely  air-tiRht  joint.  When  this  joint  is  complete  the  form 
shall  be  bent  into  its  proi>er  place  inside  the  cable  head  and  each  wire  shall  be 
carefully  and  thoroughly  soldered  to  each  terminal  pin  of  the  cable  head  or 
otherwise  fastened  thereto.  In  making  soldered  connections  no  acid  or  other  cor- 
rosive soldering  flux  shall  be  used.  Rosin  only  shall  be  employed  to  make  solder 
flow.  After  each  wire  is  properly  fastened  to  its  appropriate  pin  the  whole  form 
inside  the  cable  head  shall  be  thoroughly  shellaced  with  thick,  unstrained  shellac 
varnish,  or  other  approved  waterproof  coating,  a  sufficient  number  of  coats  being 
applied  to  thoroughly  cover  all  the  paper  of  the  form  and  all  the  wires  to  and  in- 
cluding the  terminal  pins  inside  of  the  head,  with  a  thick,  substantial  coat,  suffi- 
cient to  exclude  all  moisture  and  to  render  the  form  waterproof.  The  cover  of 
the  cable  head  shall  then  be  put  in  place  and  carefully  sealed  in  such  manner  as 
to  make  a  moistureproof  joint. 


(C)     SPECI1--ICATION   FOR  CAULK  TERMINALS. 
2.  FLEXIBLE  TERMINALS. 

SECTION     49. 


49 
Description 


Flexible  terminals  shall  be  made  by  splicing 
to  paper  cables  a  supplementary  cable  or 
wire  form  of  such  a  number  of  insulated  wires 
as  shall  correspond  to  the  number  of  wires  in 
the  cable,  said  supplementary  form  being  com- 
posed of  insulated  wires,  protected  with  some 
kind  of  insulation,  which  shall  be  moistureproof  and  which  shall  prevent  the 
entrance  of  moisture  to  the  paper  cable.  Said  supplementary  form  shall  be  of 
such  length  and  so  arranged  as  to  reach  and  match  the  distributing  boards,  ter- 
minals or  other  pieces  of  apparatus  to  which  the  cable  is  to  be  attached. 


50 

Okonitc 
Terminals 


trriiuN    so- 

I  he  okonlte  lleniblr  trrinin.il  >liull  contUt 
III  a  (oini  made  of  okoniU-  twixlrd  puiia  kill- 
111  irni  tu  extend  each  of  the  paper  cable  pair* 
lo  Ihrii   pioprr  terminal   pini. 


SKCTION    51. 


Material 


I.I  .IP  SI.Eliir.S  to  be  of  unalloyed    lead 
^ji  inch   thick   and  of  dimrnniona  according  to 
Table   7  of  thin  nectiun.      About  three  fouitha 
the  length  of  each  aleeve  ahould  be  drifted  out 
of   the   proper  aize   lo  cover  the   aplice. 
II.I-.MIU  I:    1 1  l<Ml\AI.S.      Twitilcd  paira  of  black  and  red  okonitc.  No.    iv 
gauge,  •/«»  inch  inauhition,  without  braid  or  other  external  covering,    Each  okonilr 
pair  aball  project  beyond   the  terminal   for   such  a  length  aa  may  be  requititc  to 
reach   the    terminating  point   of   aaid   pair. 
VKOMIli  TAI'li.     H  '"i^li  *'<!<•.  '  roll. 
I'ArUK  SLEUyUS.     As  per  U  1,  Section  40. 

BKASS  TUBING.— One  piece  of  thin  annealed  brass  tube  J^inch  in  diameter, 
lYi   inches  legg  in  length  than  that  of  the  lead  sleeve. 
WICKING.—Ai  per  11  i.   Section  40. 

H'lI'lNC  SOLDEK.  Containing  50  iier  cent,  tin,  a  sufficient  quantity. 
SEALING  COMPOUND.— ScaVwg  compound  shall  be  composed  of  10  per 
cent.,  by  weight,  of  heavy  rosin  oil  and  90  per  cent,  of  i).  U.  insulating  com- 
pound. In  place  of  1).  I).,  Chalterton  compound  or  any  first  class  waterproof 
rubber  semi-elastic  cable  sealing  compound  may  be  used,  which,  when  melted, 
will  readily  flow  into  the  sleeve  around  the  okonitc  wires  and  firmly  adhere  to 
both  wire  and  sleeve.  No  compound  which  contains  any  paraffine  derivative  or 
similar  substance  capable  of  afTecting  the  rubber  of  the  okonitc  shall  be  used. 

TABLE   7. 

Approximate     Quantities    and     Dimensions  of     Materials     Kequiked     foe 
Different  Sizes  of  Terminals. 
~t.ead   Sleeves — 

Inside  Sealing                              Rubber 

Size  of  Cable.                         Length,  diameter,  compound.  Solder.           Tape, 

inches.       inches,  pounds.  pounds.       pounds. 

10 16              lii  2                    'A                yi 

25 20  2  3'A  y,  Vi 

5" 20  zV,  4/2  Vi  Vi 

100 24        s  A,vi        1  a 

150 24  i'/i  e'/i  1  I 

200 28  3Ji  y'A  I'/i  I 

250 30  4  9  I'/i  I 

300 32  A'/i  10  2  lyi 

350 34  4'/2  13  2  t'A 

400 36  4.J4  15  2  3 

section    S-- 


52 

Operation 


I'"ig.  3  is  a  detail  drawing  showing  the  con- 
struction of  a  flexible  terminal.  The  cable 
sheath  shall  be  removed  for  12  to  24  inches, 
depending  on  the  size  of  cable.  The  cable 
core  shall  be  thoroughly  dried  out,  without 
boiling  ill  paraffine.  Slip  lead  sleeve  over  the 
cable,  splice  each  cable  wire  to  corresponding  okonitc  wires  by  twisting  the  ends 
together  and  protecting  with  paper  sleeve,  as  described  in  Specification  B  i,  Sec- 
tion 41,  joining  the  colored  wire  of  the  cable  to  the  red  okonitc  of  each  pair. 
Keep  all  wire  splices  within  a  limit  of  from  10  to  20  inches  from  the  end  of  the 
cable  sheath.  Remove  all  bits  of  paper  or  other  debris;  bind  the  cable  wires  at 
the  sheath  tightly  with  several  layers  of  twine  to  prevent  the  compound  entering 
the  cable.  Tape  the  okonite  together  tightly  for  two  or  three  inches,  depending 
upon  size  of  cable,  at  such  a  point  as  will  bring  the  taping  at  least  }^-inch  below 
the  subsequent  surface  of  the  compound.  Below  the  taping  separate  the  wires 
to  freely  allow  the  compound  to  flow  between  them.  Bind  the  brass  tubing  with 
twine  lightly  along  the  wires  with  the  lower  end  opposite  the  end  of  the  cable 
sheath.  Xo  binding  twine  shall  be  placed  beyond  the  wire  splices.  Draw  the 
lead  sleeve  over  the  splice  until  it  laps  the  head  of  the  cable  i}^  inches,  then 
wipe  the  sleeve  into  place.  Place  the  splice  upright,  warm  the  sleeve  until  it  can 
hardly  be  touched  with  the  hand.  Insert  a  funnel  into  the  brass  tube  and  pour  in 
compound,  previously  heated  to  about  350°  F.,  slowly  until  it  fills  the  sleeve 
within  J^-inch  from  the  top.  Before  filling  the  sleeve,  test  the  compound  by 
immersing  therein  a  piece  of  okonite  wire  for  about  two  minutes.  If  the  in- 
sulation of  the  wire  is  not  so  softened  as  to  readily  come  off  the  compound  is  not 
too  hot.  After  filling  the  sleeve  allow  the  splice  to  become  thoroughly  cold.  If 
any  settlement  appears  refill  with  compound.  If  there  is  no  settlement  dress 
the  top  of  the  lead  into  contact  with  the  okonite  tape,  as  shown  in  Fig.  3.  Mark 
the  outside  of  the  sleeve,  where  the  brass  tube  ends,  and  cover  the  end  of  the  thus 
completed  joint  with  two  layers  of  okonite  e.Ntending  from  the  first  wrapping 
tape  over  the  edges  of  the  sleeve.  No  paraffine  or  any  similar  substance  shall  be 
used  in  connection  u.'i!h  terminals  of  rubber-covered  wire.  Cables  tnust  be  dried 
by  dry  heat. 

section    53. 


53 

Distributing  Board 

Terminals 


\\'hen  terminals  are  made  for  distributing 
boards,  to  be  used  in  reasonably  dry  locations, 
leaded  or  unleaded  switchboard  cable,  or  wool 
cable,  may,  at  the  option  of  the  Company,  be 
substituted  for  okonite. 


I 
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SECTION     54. 


50,  and 
ployed. 


I'or  this  purpose,  first-class  quality  of  silk 
and  cotton  twenty-pair  (20)  switchboard  cable 
shall  be  employed,  and  a  sufficient  number  of 
switchboard  cables  used  to  match  the  wires 
in  the  paper  cable.  These  cables  shall  be  sub- 
stituted for  the  okonitc,  specified  in  Section 
the  pothead  made  up  exactly  in  the  same  manner  as  if  okonite  was  em- 

SECTION    55. 


54 

Unleaded   Switch 

Board  Cable 


proofed,  if  so  ordered  by  the  Company.  All  potheads  and  cableheads  shall  be 
thoroughly  secured  to  ^he  supports  provided  in  a  neat  and  substantial  manner  sat- 
isfactory to   the    Company;   all   cable   shall   be   laid   neatly  and  compactly   in    the 


runs  provided,  and  the  entire 
and  to  the  satisfaction  of  the 


work  finisht 
Company. 


d   in  a  neat  and  workmanlike  manner 


58 

Supports 


SECTION     58. 

All  the  necessary  racks  and  supports  for 
holding  any  and  all  cable  and  all  terminals 
shall  be  provided  by 


55 

Lead  Covered 

Switchboard   Cable 


If  the  distance  from  the  potheads  to  the 
distributing  fraitie  is  considerable,  leaded 
switchboard  cable  shall  be  used  to  maintain 
good  insulation.  The  lead  sheath  of  the 
switchboard  cable  shall  only  be  removed  from 
the  switchboard  cable  for  such  a  distance  as 
will  expose  a  sufticient  length  to  splice  to  the  wires  of  the  wire  plant  cable,  thus 
allowing  the  lead  sheath  of  each  switchboard  cable  to  extend  not  less  than  four  (4) 
inches  inside  of  the  lead  sleeve  forming  the  pothead.  When  the  switchboard 
cables  are  ready  to  splice  to  the  wire  plant  cable  a  round  lead  disk  shall  be  pre- 
pared }^-inch  thick,  of  such  a  size  as  to  closely  fit  into  the  lead  sleeve  of  the 
pothead.  This  disk  shall  have  such  a  number  of  holes  bored  in  it  as  will  ac- 
commodate the  number  of  switchboard  cables  to  be  spliced  into  the  pothead,  the 
holes  being  ViM-inch  larger  than  outside  of  the  lead  of  the  switchboard  cables. 
This  disk  shall  then  be  slipped  on  to  the  switchboard  cables  and  the  switchboard 
cables  .spliced  to  the  wire  plant  cable.  The  lead  sleeve  of  the  pothead  shall  then 
be  slipped  into  place  and  wiped  on  to  the  lead  of  the  wire  plant  cable.  The  sleeve 
shall  then  be  filled  with  dried  sand,  packed  and"  rammed  as  closely  as  possible 
to  within  two  (2)  inches  of  the  top  of  the  lead.  The  lead  disk  above  specified 
shall  then  be  slipped  along  the  switchboard  cables  and  forced  inside  of  thft 
pothead  sleeve  down  upon  the  top  of  the  sand,  so  as  to  be  about  i7^-inehes  below 
the  top  of  the  pothead  sleeve.  The  lead  of  the  sleeve,  the  lead  disk  and  the  lead 
of  the  switchboard  cables  shall  then  be  carefully  cleaned  and  wiping  solder  shall 

i 


(D)     SPIXIITCATIONS  FOR  CABLE  INSTALLATION. 
I.  UNDERGROUND  CABLES. 

SECTION     59. 


59 

Preparation  of 

Manhole  and  Ducts 


The  duets  into  which  the  cable  is  to  be  in- 
stalled shall  be  designated  by  the  Company. 
When  the  cable  to  be  installed  is  delivered,  the 
manholes  into  which  the  ducts  open  shall  be 
cleaned  and  any  cable  in  them  carefully  and 
neatly  packed  against  the  walls  to  give  as 
good  access  as  possible  to  the  ducts  into  which  the  new  cable  is  to  be  placed. 
Each  duct  shall  then  be  cleaned  by  drawing  through  the  duct  a  steel  brush,  as 
specified  in  Specifications  for  Underground  Conduit,  Section  26.  If  a  fish  wire 
is  already  in  the  duct,  it  may  be  used  to  draw  in  the  proper  rope  for  the  brush. 
If  there  is  no  fish  wire  the  duct  must  be  rodded,  as  described  in  Specifications  for 
Underground  Conduit,  Section  26.  The  cable  shall  not  be  started  into  the  duct 
till  it  is  clean  and  far  from  obstruction.  The  mouth  of  each  duct,  while  the  cable 
is  being  drawn  in,  shall  be  protected  by  a  shield  of  leather  or  guard  so  arranged 
as  to  prevent  the  edge  of  the  duct  from  injuring  the  cable  sheath. 


Fig.  3- 

be  poured  in  on  top  of  the  lead  disk  and  around  the  lead  of  the  switchboard 
cables  so  as  to  make  a  soldered  joint  between  the  sleeve  and  the  lead  of  the 
switchboard  cables.  After  tlie  joint  has  cooled  the  lead  sleeve  shall  be  trimmed 
off  carefully  and  the  whole  joint  finished  in  a  neat  and  workmanlike  manner. 

SECTION     56. 


SECTION     60. 
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Wool  Cable 
Terminals 


Wire  insulated  with  wool  is  to  a  consid- 
erable degree  non-inflammable  and  non-hygro- 
scopic, and  may  be  used  to  join  wire  plant 
cables  to  distributing  boards.  Such  wool 
cables  shall  be  joined  to  the  wire  plant  cables 
at  some  point  where  the  splices  can  be  con- 
veniently laid  up  in  a  horizontal  position.  When  connected  to  underground 
cables  the  best  place  is  in  the  office  manhole  or  in  the  basement  run  in  of  build- 
ing, at  the  option  of  the  Company.  When  joined  to  aerial  cables  the  best  place 
is  the  horizontal  run  of  cable  after  entering  the  building.  The  length  of  wool 
cable  for  each  incoming  cable  shall  not  be  less  than  fifteen  (15)  feet.  The  wool 
cable  shall  be  joined  to  the  wire  plant  cal>le  by  means  of  a  splice  matle  according 
to  Specification  B  i.  The  lead  covering  of  the  wool  cable  shall  be  preserved  on 
that  cable  up  to  the  point  where  the  first  wires  must  branch  away,  and  at  this 
point  the  wl)ole  core  shall  be  firmly  bound  with  tape. 

SECTION    57. 


60 

Attachment  of 

Pull  Rope  and 

Drawing 


The  pull  rope  shall  be  so  attached  to  the 
cable  with  a  swivel  as  to  distribute  the  stress 
of  drawing  in  uniformly  over  the  entire  cable 
without  twist  in  such  a  manner  that  neither 
the  sheath  or  core  shall  be  strained  or  injured 
in  the  slightest  degree.  Power  for  drawing 
may  be  supplied  in  any  desired  way,  either 
manually  or  by  horsepower,  or,  preferably,  with  a  hoisting  engine,  but  it  must 
be  sufficient  and  adequate  for  the  purpose  and  completely  under  control.  When 
the  cable  has  once  started  it  shall  be  drawn  slowly  and  steadily  without  stopping 
at  the  rate  of  from  five  to  ten  feet  per  minute,  until  it  is  completely  in  its  final 
place. 

SECTION     61. 


61 

Arrangement  of 
Reel 


The  reel  holding  the  cable  shall  be  care- 
fully transported  without  unboxing  to  the 
manholes  at  which  drawing  in  is  to  begin. 
Here  the  reel  shall  be  mounted  on  an  axle  of 
such  a  height  as  will  cause  it  to  clear  the 
street  about  6  inches  and  so  that  it  shall  easily 
and  freely  revolve.  The  reel  shall  be  set  close  to  the  manhole,  so  that  the 
cable  can  feed  directly  into  the  mouth  of  cover  without  dragging  on  the  ground. 

SECTION    62. 


57 

Terminal 

Forms 


After  the  flexible  cable  is  spliced  to  the  wire 
plant  cable,  irrespective  of  the  kind  of  ma- 
terial used  for  the  purpose,  the  flexible  end 
shall  be  carefully  and  neatly  formed  to  match 
the  terminal  to  which  it  is  to  be  attached.  The 
end  of  each  wire  shall  be  bared  for  half  an 
inch  and  securely  and  substantially  attached  to  the  terminal  designated  by  the 
Company  for  the  purpose.  The  form  shall  be  securely  and  neatly  lashed  in  its 
place   to   the   support    provided    and   thoroughly   shellacked    or   otherwise   water- 


62 

Feeding  Cable 


The  cable  shall  be  fed  into  the  duct  in 
such  a  manner  as  to  produce  the  least  strain 
in  pulling  and  so  as  to  absolutely  avoid  all 
kinks  or  other  injuries  to  the  sheath.  As  of 
necessity  conduit  manholes  diflter  greatly  in 
size,  shape  and  accessibility,  it  is  impossible 
to  specify  exactly  the  outfit  needed  for  each  case;  but  sufficient  rollers,  sheaves, 
guides,  or  other  mechanical  appliances  or  a  sufficient  force  shall  be  provided  to 
accomplish  the  result  specified. 


.3o6 
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IICTION    6j. 

When  the  cubic  it  properly  drawn  Into  place 
llic  rnili  o(  the  cubic  (hall  be  colled  down 
into  the  manhole,  ready  (or  apticing.  In  caie 
the  cubic  li  cut  from  a  longer  •rctlon,  ■  tudi- 
cieni  aniuuiit  iiliull  be  allowed  (or  upllclng 
und  (pliciiiK  thall  be  done  iMinicdiutely,  or 
rl«e  the  ciil  end*  ihull  be  buileil  in  parufliiie  and  hcrnielicnily  aoldercd.  The  reel, 
with  any  remaining  cable,  ahall  be  carefully  reboxed,  removed  at  once  from  the 
(treel,  and  stored. 


(O)    sriiciricATioNs  rou  caull  instam.ation. 
J.  akrial  CAiii.i:. 

SECTION     64. 


64 

General 
Description 


nussi  ngrr  wire;  tin-  ti-nuiil.il 

cable,  or  the   install.ilion  of  a  cablihcad  or    fiexibl 

ofTicc  or  in  a  pole  box,  with  or  without  balcony. 


The  work  of  inslnlling  nciial  cable  on  exist- 
iiiK  |x>lc  lines  may  be  divided  into  two  parts: 

I'iril.  The  installation  of  the  necessary 
iiu-ssengcr  strands  required  to  support  the 
c.ible. 

Si-cond.  The  erection  of  the  cable  upon  the 
of  the  cable  at  each  end  by  splicing  to  some  other 
terminal,   set  either  in  the 


SECTION     65. 


65 

Steel  Strands 


All  wire  used  for  strands  shall  be  of  steel, 
lylindrical  in  section,  uniform  in  quality  and 
I  lie    from   all    die   marks,   scales,   sand   splits, 
(laws  or  other  imperfections.     Each  wire  shall 
be  double  galvanized  and  shall  fulfill  the  tests 
for    galvanizing    given    in    Specifications    for 
Aerial  Lines. 
Kach  strand  shall  contain  not  less  than  seven  wires  laid  up  in  a  neat  and  uni- 
form manner,  showing  no  loose  or  imperfect  places.     The  tensile  strength  of  a 
section  containing  a  wire  that  is  spliced  shall  be  as  high  as  the  tensile  strength  of 
a  section  containing  no  splice. 

The  properties  of  strands  shall  be  as  Table  8. 


F,  l''ig.  4,  tliull  be  placed  In  the  angle  iron  arm  In  the  manner  tbown  at  C. 
Kach  angle  lion  croatarm,  when  erected,  shall  be  supplied  with  (our  standard 
U'botis,  two  iMi  each  end  of  the  arm,  aa  ahown  at  C  When  each  meaacnger 
wire  la  elected  llie  lower  plate  u(  ihia  U-bult  ahull  be  reiiiuvcd,  (he  meascnger  in- 
•eiled  between  the  arms  o(  the  U,  and  the  plate  replaced  and  bolted  Into  place. 

r.iiriluN    68. 


68 
Tension  for 
Messengers 


After  each  meaacnger  wire  is  erected  in 
pl.ice  all  o(  the  bolls  o(  the  supports,  whether 
n  bolls  or  slundard  messenger  supports,  shall 
lie  loosened  and  the  tension  of  the  strand  ad- 
jutted,  ao  at  tu  bring  a  uniform  ttrain  at  all 
the  pok-i.  Thit  shall  be  acconiplithed  by  so 
liioscning  all  the  mippoit  fastenings  that  the  strand  is  free  to  slide  from  span  to 
span  along  the  whole  Irnglh  of  the  pole  line.  The  pro|>er  tension  to  which  mes- 
senger slrandt  shall  be  ailjusted  may  be  ascertained  by  the  center  denection  of  the 
strand  at  the  middle  of  each  span.  The  proper  center  deflection  to  which  met- 
arngers  shall  be  adjusted  for  temperatures  from  20*  below  zero,  I-'.,  to  100*  P., 
and  for  Soft.,  100-ft.,  laoft.,  isoft.  and  zooft.  spans,  and  for  50,  100  and  ijo- 
pair  cable,  is  shown  in  Table  9. 

As  fast  as  the  messenger  wire  is  adjusted  to  the  proper  tension,  all  fastenings 
shall  be  screwt  il  up  solidly  and  substantially  so  as  to  hold  the  messenger  firmly  in 
|>lace. 

SECTION    60. 


69 

Anchoring 


Wherever  corners  arc  turned,  and  at  each 
end  of  each  pole  line,  particular  pains  shall  be 
taken  to  reinforce  the  line  in  a  solid  and  sub- 
stantial manner  in  order  that  the  adequate 
strength  may  be  secured  to  resist  the  strain 
introduced  by  the  cables.  The  various  methods 
that  may  be  used  for  anchoring  arc  given  in  detail  in  Specifications  for  Aerial 
Lines.  Special  methods  applicable  i>articularly  to  aerial  cable  construction  are 
shown  in  Fig.  5,  and  each  end  of  the  line  shall  l>c  guyed  and  anchored  sub- 
stantially in  accordance  therewith. 

,  SECTION     70. 


70 

Erection  of 
Cable 


After  the  messenger  wire  is  in  its  place  and 
adjusted  to  proper  sag  and  the  various  ends 
and  comers  of  the  lines  guyed  as  hereinbefore 
specified,  the  aerial  cable  shall  be  erected.  The 
reel  carrying  the  cable  shall  be  carefully  trans- 
ported and  set  about  one  span  away  from  the 


Strand. 
'/i    inch 

v..  " 

«     ■' 


Ultimate. 
2500 
4200 
5700 
7600 
9800 


TABLE  8. 
Tensile  Strength  of  Strands  in  Lbs. 


Siemens 

High  Steel 

Extra 

High 

Lay  of 

Working. 

Ultimate. 

Working. 

Ultimate. 

Working. 

Ultimate. 

Strand. 

762 

3050 

1275 

SI  00 

1900 

7600 

3      inches 

1215 

4860 

2025 

8100 

3025 

12100 

3/.         " 

1700 

6800 

2875 

1 1 500 

43'2 

17250 

3V2         " 

1750 

7000 

3750 

15000 

5625 

22500 

4 

2750 

1 1 000 

4500 

18000 

6750 

27000 

4^^          " 

SECTION     66. 


66 

Installation  of 

Messenger  Wire 


Each  messenger  shall  be  made  of  wire  rope, 
as  specified  in  Section  65.  The  stress  to 
which  messengers  shall  be  subjected  is 
specified  in  Table  9,  and  the  size  of  each 
messenger  shall  be  selected  from  Table  8,  in 
Section  6s,  from  the  column  headed  "Work- 
ing Strength."  When  not  more  than  two  cables  are  to  be  erected  on  one  line  of 
poles  each  strand  shall  be  supported  by  a  messenger  support  similar  to  that 
shown  at  A,  Fig.  4.  Eor  each  strand  one  of  these  supports  shall  be  bolted  upon 
each  pole,  each  about  one  foot  below  the  lowest  crossarm,  and  in  such  a  manner 
that  the  axis  of  the  groove  B  of  the  support  is  perpendicular  to  the  crossarm. 
Upon  each  line  of  poles  the  supports  shall  be  bolted  relatively  on  the  same 
side  of  the  pole,  so  that  the  messenger  may  be  strung  in  an  essentially  straight 
line.  The  messenger  supports  may  be  placed  on  the  pole  in  advance,  and  the 
strands  subsequently  drawn  in  place,  or  the  strands  and  supports  erected  simul- 
taneously. ' 

When  the  messenger  supports  are  properly  bolted  to  the  pole  the  strand  shall 
be  erected  by  drawing  it  from  its  reel  and  placing  it  in  the  groove  marked  B,  Fig. 
4,  and  clamping  it  tightly  in  the  support  by  means  of  the  upper  plate  and  bolts. 

SECTION    67. 


67 

Angle  Iron  Cross 
Arms 


Wherever  more  than  two  cables  are  to  be 
erected  upon  one  pole  line  an  angle  iron  cross- 
arm  shall  be  used.  This  angle  iron  crossarm 
shall  consist  of  a  piece  of  3  x  4  inch  angle, 
weighing  30  to  36  pounds  per  yard,  which 
shall  be  bolted  to  the  pole  in  the  place  of 
the  ordinary  crossarm  in  the  lowest  gain.  The  method  of  securing  this  angle 
iron  to  the  pole  and  of  inserting  therein  the  ordinary  wooden  crossarm  is  fully 
shown  in  Fig.  4  at  C,  £>  and  E.  From  this  drawing  it  is  seen  that  the  angle  iron 
arm  is  placed  underneath  the  regular  crossarm,  and  the  whole  set  in  the  lowest 
gain  and  bolted  to  the  pole  in  the  usual  manner  as  specified  for  aerial  lines.  In 
addition,  two  i-inch  bolts  are  inserted  in  the  angle  iron,  over  which  a  band  is 
placed  encircling  the  pole,  as  shown  in  Fig.  4  at  C  and  E.  Further,  the  crossarm 
shall  be  stayed  by  four  crossarm  braces,  two  on  the  inside  and  two  outside  of 
the  arm.     For  each  cable  which  the  line  is  to  carry  a  Standard  U-bolt,  shown  at 


pole  upon  which  the  cable  is  to  terminate.  The  reel  shall  be  mounted  upon  an 
axle  so  that  it  may  freely  revolve  and  so  placed  that  it  is  about  6  inches  above 
the  ground  and  carefully  unboxed.  From  the  terminal  pole  to  the  reel  a  J^-inch 
or  J^-inch  guide  wire  strand  shall  be  erected,  serving  to  carry  the  cable  from 
the  reel  to  the  terminal  pole.  At  the  terminal  pole  a  large  wooden  sheave  shall 
be  placed  immediately  below  the  messenger  over  which  the  cable  shall  run.  A 
sufficient  length  of  rope  shall  be  provided,  supported  on  pulleys  at  each  pole, 
to  extend  from  the  pulling  apparatus,  which  shall  be  located  beyond  the  other 
terminal  pole,  along  the  entire  length  of  the  span  to  the  reel,  so  that  the  cable 
may  be  pulled  into  place  at  one  operation.  Power  for  pulling  the  cable  may  be 
supplied  in  any  desired  manner,  either  by  a  capston  operated  by  manual  or 
horsepower,  or  preferably  a  small  hoisting  engine.  Whatever  apparatus  is  used 
it  shall  be  fully  under  control  and  capable  of  pulling  the  cable  uniformly  and 
steadily,  after  it  is  started,  at  the  rate  of  from  10  to  20  feet  per  minute.  The 
pulling  rope  shall  be  carried  over  the  wooden  sheave  before  specified  down  to 
the  reel  and  attached  to  the  cable  by  means  of  a  swivel  in  such  a  manner  as  to 
distribute  the  pulling  strain  uniformly  over  the  core  and  sheath  of  the  cable,  so 
that  neither  may  be  in  any  wise  injured  as  the  cable  is  drawn  along. 

SECTION    71. 


71 

Cable 
Supports 


Such  cable  clips  shall  be  used  as  shall  be  ap- 
proved by  the  Company  and  sufficient  hangers 
shall  be  employed,  so  that  one  may  be  placed 
every  two  feet  throughout  the  entire  length  of 
each  piece  of  cable.  Actual  erection  of  the 
cable  shall  be  accomplished  by  placing  one 
man  at  the  reel  to  control  the  unwinding  of  the  cable  and  sufficient  force  be- 
tween the  reel  and  the  first  pole  to  place  upon  the  cable  the  hereinbefore  specified 
hangers  and  to  hook  the  same  upon  the  guide  wires;  two  men  upon  the  first  pole 
to  guide  cable  over  the  guide  sheave,  and  one  man  on  each  pole  to  unhook  and 
hook  hangers  as  the  cable  passes  the  messenger  supports,  and  a  suflScient  force  at 
the  pulling  engine  to  operate  that  portion  of  the  apparatus.  After  drawing  is  com- 
menced it  shall  proceed  uniformly  and  steadily  until  the  entire  length  of  cable  is 
erected.  When  the  cable  is  in  its  place  on  the  messenger  wire  a  man  shall  be 
sent  over  the  line  to  adjust  all  hooks  in  their  proper  position;  he  shall  see  that 
the  hooks  are  properly  attached  to  both  the  messenger  wire  and  the  cable  and 
are  so  secured  as  to  be  safe  against  unhooking.  When  the  attachment  to  the 
messenger  wire  as  above  specified  is  accomplished  the  tension  on  the  cable  and  on 
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TAiil.i:   9. 

S*a  or  CAiLr.i  and  Total  Tcniion  in  SiiarKNtioN  Sihaniik  at  DimiiNT   TrurriAiuim. 

iol'MK   (  .{III  I 


Ho  I,.. 

I  M..111 

1110    t<H> 

bpa.. 

-     -i»o  (001 

s 

«an 

iSO'foo 

t  Span 

— 

— 300  (iji) 

Span 

Temp. 

SiiR  in  indict 

Trniion 

Sai{  in  iiiclirt 

Tension 

Sag  in  inchrt 

rn.iMti 

Sag  in  indict 

Trntion 

Sag 

n  indict 

Tcntion 

I'.  • 

B(  crnlcr. 

In  puunda. 

at  ccnlcr. 

in  poundi. 

at  crnler. 

in 

pilllMill. 

at  ccnlcr. 

in  poiindt. 

at  ccnlcr. 

in  pouiiilt. 

JO 

6 

4,000 

9W 

4.000 

1.1  !■< 

4.000 

31 

4.000 

4.00  > 

0 

6« 

J.hSo 

10 

3.700 

14M 

J.  700 

33 

3.750 

3.H'«> 

JO 

1 

J.joo 

1 1 

J. 400 

<S^ 

3.450 

»i<A 

3.500 

3,600 

40 

8 

j.ooo 

1 J 

J, 100 

I6^i 

3.300 

35 

3.J00 

3.450 

60 

8»< 

J,  700 

1.1 

3.850 

18 

3,950 

»7 

3.100 

3.300 

80 

9% 

».45o 

■4 

3.600 

I9« 

3.750 

*i'A 

3.900 

3.150 

100 

loX 

3,.i00 

15W 

3,400 

31 

3.550 

io 

3.750 

J, 000 
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-8o-foot  Span 


Temp. 

Sag  in  indict 

Teniion 

r.  • 

al  center. 

in  poundi 

30 

8 

4,000 

0 

9 

3.700 

JO 

9Vi 

3.400 

40 

'    10% 

3.150 

Oo 

II 

3.900 

80 

13 

3,700 

100 

■3 

3,500 

loo'foot  Span 

Sag  in  inches         Tcntion 


-1 30- foot  Span- 


13 

15^ 
l6}^ 
18 

19 


in  pounds. 
4.000 
3.750 
3.S0O 
3.350 
3.050 
3.850 
2,700 


Sag  ill  indict 
al  center. 
18J4 
'9'/> 
20  H 
33 

3i 
34  >4 


Tension 
in  pounds. 
4.000 
3.800 
3.550 
3.350 

3.300 

3,000 
2,850 


150-foot  Span 

Sag  in  inches         Tension 


38^4 

30 

3154 

33 

34/. 

36 

37 /i 


in  pounds. 
4,000 
3.800 
3.650 
3.500 
3.300 
3,200 
3.050 


300  foot  Span 

Sag  in  indict         Tcntion 
al  center 


51 

53 

54 /i 

56/, 

58/, 

60 

62 


in  poundt. 
4.000 
3.900 
3.750 
3,600 
3.500 
3.400 
3.300 


lioPAIR   CABLE. 


Temp. 

Sag 

in  inch 

K.- 

at center 

JO 

9.0 

0 

10.0 

.30 

lo.s 

40 

ii.S 

«0 

13.0 

80 

13.0 

100 

14.5 

So- foot  Span 

Tension 
in  pounds. 
4,000 
3.700 
3,400 
3,150 
2,900 

2.700 

2,500 


-1 00- foot  Span- 


Sag  in  inches 
at  center. 
14.5 
150 
16.0 
17.0 
17-5 
'9-5 
21.0 


Tension 
in  pounds. 
4,000 
3.750 
3.500 
3.250 
3,050 
2,859 
2,700 


-I2ofoot  Span 


Sag  in  inches 

A 

at  center.'^ 
20.S 

21.5 

22.5 
24.0 
25-5 
37.0 


'J'cnsion 
in  pounds. 
4,000 
3,800 
3.550 
3.350 
3,200 
3.000 
2.850 


150-foot  Span 

Sag  in  inches         Tension 


at  center. 
3>-5 
33-0 
34-5 
36.0 
38.0 
390 
41.0 


in  pounds. 
4.000 
3.800 
3,650 
3,500 
3.300 
3,200 
3,030 


300-foot  Span 

Sag  in  inches         Tension 
at  ccnlcr. 
56.0 


58.0 
60.0 
62.0 
64.0 
66.0 
68.0 


in  poundt. 
4,000 
3.900 
3.750 
3.600 
3.500 
3.400 
3.J00 


72 

Method  of 
Terminating 


the  nicsscngcr  wire  shall,  if  necessary,  be  readjusted  until  it  corresponds  to  the 
specifications  of  Table  9. 

SECTION     72. 

Three  methods  shall  be  used  for  terminating 
aerial   cable. 

I  St.  Connection  to  underground  cable. 
Where  aerial  cable  is  to  connect  with  an  un- 
derground cable,  the  underground  conduit,  by 
means  of  an  iron  pipe  3  inches  in  diameter, 
shall  be  extended  alongside  of  the  terminal  pole  for  a  distance  of  at  least  10  feet 
above  the  sidewalk.  Either  the  aerial  cable  or  the  underground  cable,  as  the 
Company  may  elect,  shall  be  extended  through  this  pipe.  Intase  the  Company 
shall  elect  to  extend  the  underground  cable,  the  splice  between  the  aerial  and  the 
underground  cable  shall  be  made  directly  above  the  iron  pipe  extending  along  the 
pole.  This  splice  shall  be  made  as  specified  in  R  i.  In  case  the  Company  shall 
elect  to  extend  the  aerial  cable  into  the  manhole,  the  cable  shall  be  run  down- 
wards through  the  iron  pipe  into  the  manhole  and  the  splice  and  between  the 
underground  and  aerial  made  in  the  manhole,  as  specified  in  B  i. 

SECTION      73. 


specified  in  C  2.  The  Okonitc  shall  be  carefully  formed,  neatly  lashed,  and  care- 
fully secured  to  the  back  of  the  box,  each  wire  being  carried  to  its  proper  ter- 
minal and  there  soldered.  If  the  cable  head  is  to  be  used  the  cable  shall  be  ter- 
minated in  the  head  as  specified  in  C  i.  After  the  cable  is  spliced  into  the  head 
the  head  shall  be  placed  in  the  box  and  bolted  to  the  back  thereof.  After  the 
cable  is  erected  in  place  and  terminated  it  shall  be  inspected,  as  provided  for  in 
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73 
Connections  to 
Wire  Lines 


Open 


At  each  point  where  the  aerial  cable  shall 
terminate  and  enter  an  open  wire  line,  a 
proper  box  and  balcony  shall  be  supplied  and 
bolted  to  the  pole,  as  shown  in  Fig.  6.  The 
box  and  balcony  shall  be  of  such  design  as  is 
approved  by  the  Company,  and  shall  be  sup- 
r'"^''  by and  shall  be  erected  in  place  substan- 
tially, shown  in  Fig.  6  by The  cable  terminal 

shall  be  either  a  cable  head,  as  specified  in  C  i,  ora  flexible  terminal,  as  specified 
in  C  2,  as  the  Company  may  elect.  After  the  cable  is  terminated  it  shall  be  se- 
cured to  the  pole  and  brought  into  the  pole  box  as  shown  in  Fig.  6.     In  all  cases 
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Fig.  6. 


^^vwj 


•pains  shall  be  taken  to  carry  the  cable  to  the  pole  with  a  long,  round,  easy  bend, 
and  in  such  a  manner  as  not  to  kink,  injure  or  hurt  the  cable  in  any  way.  A  lead 
"bushing  shall  be  inserted  in  the  base  of  the  box  through  which  the  cable  shall 
■  enter.     All  Bexible  terminals  to  aerial  lines  shall  be  made  of  Okonite  wire,  as 


A  I.  The  Inspector  shall  test  each  wire  from  the  terminal  point  at  which  the 
bridle  wire  is  to  be  attached,  to  the  other  terminal  of  the  cable  wherever  this 
may  be  situated,  and  each  wire  must  fulfill  each  and  all  of  the  requirements  speci- 
fied under  A  1. 
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In  principle,  the  mciciiry  arc  is  not  new,  having  first  been  ilcNcribtd 
In  print  nearly  forty  years  ago,  and  it  was  sliidicd  by  Ur.  Arons 
more  than  ten  years  ago.  Its  present  prominence,  however,  is  due 
to  the  recent  able  work  of  Mr.  Cooper  Hewitt,  who  in  the  mercury 
vapor  tube  has  developed  the  principle  to  a  proximate  comnurcial 
stage.  The  greater  interest  at  present  centers  around  the  starling 
devices,  on  which  much  ingenuity  is  being  expended.  Dr.  Wcin 
straub's  plan,  which  we  illustrate,  is  beautifully  simple  and  effective, 
although  open  to  the  objection  of  requiring  any  given  lube  to  be 
placed  in  a  fixed  position.  The  mercury  arc  is  certainly  highly 
efficient,  reuuiring  roughly  about  half  a  watt  per  candle  power, 
can  be  regulated  with  comparative  ease,  can  be  conveniently  workrtl 
in  the  series  connection,  is  apparently  of  very  long  life,  of  convenient 
intrinsic  brilliancy,  rather  insensitive  to  moderate  variations  of 
voltage  and  when  properly  arranged,  remarkably  steady.  The  light 
has  very  great  actinic  power,  so  that  it  has  found  a  ready  applica- 
tion in  photography,  and  the  lamp  can  be  operated  wherever  direct 
current  is  attainable.  Such  a  list  of  virtues  cannot  fail  to  be  rather 
alluring,  and  we  do  not  doubt  that  the  mercury  lamp  when  put 
out  commercially  will  find  sufficient  encouragement  in  the  use  of 
incandescent  gas.es  to  stimulate  greatly  all  work  in  this  interesting 
and,  in  our  opinion,  important  field.  We  cannot  believe  that  the 
mercury  arc  constitutes  the  last  word  on  this  topic,  for  with  all 
its  good  points  it  has  a  fault  that  must  bar  it  from  the  field  of 
general  illumination — its  truly  disagreeable  color. 


It  is  with  respect  to  this  latter  point  that  we  have  to  express  total 
disagreement  with  the  views  of  Mr.  Steinmetz,  and  we  fancy  that 
he  will  find  precious  little  support  in  his  physiological  and  aesthetic 
theories  regarding  blue  lights.  There  is  certainly  no  sound  basis 
for  supposing  that  the  red  component  of  any  light  in  practical  use 
has  any  effect  whatever  that  is  deleterious  to  the  eye.  That  the 
red  component  is  not  one  to  which  the  eye  is  sensitive  has  long 
been  known,  but  for  that  matter  neither  is  the  blue,  the  yellow  and 
green  component,  being  those  which  are  most  effective  for  visual 
purposes.  In  fact,  Crova  proved  years  ago  that  the  visual  effective- 
ness of  lights  is  practically  proportional  to  their  yellow  components. 
The  mercury  arc  lacks  almost  completely  the  red  and  orange  com- 
ponents of  white  light.  Hence  by  it  the  normal  eye  becomes  as  if 
red  blind,  and,  as  Prof.  Boys  recently  put  it,  the  color  sense  seems 
to  go  crazy.  There  is  no  relation  between  this  total  lack  of  one  of 
the  primary  colors  and  such  mild  idiosyncracies  as  are  found  in 
other  commercial  illuminants.  The  net  result  is  a  light  ghastly  to  a 
degree  unapproached  even  by  a  Welsbach  mantle  at  its  worst.  This 
failing  must  inevitably  limit  the  usefulness  of  the  present  mercury 
arc  to  places  in  which  color  is  without  importance  and  appearances 
are  scorned. 


Boston  Local  A.  I.  E.  E.  Meeting. 

There  have  been  meetings  of  the  Institute  at  Boston  in  the  past, 
but  they  were  meetings  of  the  membership  as  a  whole.  Last  Wed- 
nesday, however,  witnessed  the  first  meeting  of  the  Boston  local 
branch  of  the  Institute.  There  were  no  fewer  than  three  past  presi- 
dents of  the  Institute  in  attendance,  besides  President  Scott,  several 
vice-presidents,  the  secretary  and  other  officers.  The  meeting  was 
well  attended  and  the  speaker,  Mr.  Lockwood,  was  in  the  best  and 
wittiest  of  moods.  Several  local  branches  of  the  Institute  are  now 
in  full  swing,  including  the  very  flourishing  one  at  Pittsburg,  an 
account  of  the  recent  meeting  of  which  is  reported  elsewhere  in  this 
issue.  The  success  of  this  excellent  movement  is  largely  owing  to 
the  untiring  industry  of  President  Scott,  and  it  is  to  be  hoped  that 
these  local  meetings  will  continue  to  flourish  and  do  good  work  by 
discussing  papers,  developing  subjects  of  interest  and  introducing 
new  members. 


Iiii    I'lKuoMiim    (II    Ki.iciKic  Lamps. 

A  |>apcr  on  thih  .subject  has  recently  been  read  by  Dr.  Fleming 
before  the  British  Institution  of  Electrical  1-Ingincerb.  The 
author  lays  considerable  stress  upon  the  pcntane  llanic  standard 
as  a  primary  standard,  placing  it  in  the  same  class  with  the  Violle 
molten  platinum  standard;  whereas  the  Hcfner-Altcncck  amyl- 
acetatc  lamp  is  relegated  by  him  to  the  class  of  secondary  stan- 
dards. We  should  have  supposed  that  the  pcntane  and  amyl-ace- 
tat(  flame  standards  would  have  been  associated  in  the  same  cate- 
gory. But  the  more  one  reflects  upon  the  Violle  standard,  the 
more  hopeless  its  use  appears,  except,  perhaps,  in  National 
Standard  Laboratories.  The  pentane  lo-candle  lamp  seems  to  have 
driven  the  parliamentary  candle  out  of  its  stronghold — Great  Britain 
— except  in  name.  The  apparatus  emplo>ed  by  Dr.  Fleming  in  his 
preferred  form  of  photometer  has  certain  interesting  peculiarities. 
Electrically,  he  rejects  all  measuring  instrinnents  save  the  potentio- 
meter. The  standard  lamp  has  an  extra  large  bulb,  to  diminish  the 
rate  of  blackening,  and  a  filament  which  has  been  suitably  aged  in  a 
separate  lamp-chamber.  The  lamp  tested  is  not  rotated  about  a 
vertical  axis,  as  is  usual  with  us,  in  order  to  arrive  at  the  mean 
horizontal  intensity ;  but  the  maximum  and  minimum  horizontal 
intensity  are  respectively  noted,  and  in  addition  thereto,  the  "end 
on"  intensity  is  also  observed.  The  rating  recommended  by  t)r. 
Fleming  involves,  therefore,  three  coordinates.  This  does  not  seem 
nearly  so  desirable  as  a  single  coordinate,  such  as  the  mean  hori- 
zontal intensity  or  else  the  totaj  flux  of  light.  If  accuracy  of  rating 
is  aimed  at,  the  mean  spherical  intensity,  or  the  total  flux  of  light, 
is  much  better.  If  convenience  with  commercial  accuracy  is  desired, 
the  mean  horizontal  intensity  is  better. 


Characteristics  of  Electric  Earth-Current  Disturbances 
AND  Their  Origin. 

A  paper  on  this  subject  has  recently  been  written  by  Mr.  J.  E. 
Taylor  and  communicated  to  the  Royal  Society  by  Sir  Oliver  Lodge. 
It  contains  a  number  of  interesting  suggestions.  Everyone  who  has 
listened  to  the  babblings  of  a  telephone  inserted  in  a  ground-return 
circuit  knows  of  the  boiling  and  frying  sounds  that  are  always 
detectable  by  the  ear.  Mr.  Taylor  has  been  experimenting  on  a 
British  Post  Office  wireless  telegraph  scheme,  in  which  a  telephone 
receiver  is  connected  in  a  low-resistance  circuit  "earthed  in  the 
sea"  at  both  ends.  The  noises  heard  in  this  telephone  receiver  at 
times  when  no  wireless  telegraph  signals  were  being  sent  are  divided 
into  four  characteristic  classes,  substantially  as  follows :  Rushing 
water,  boiling  water,  crackling  and  rocket  disturbances.  The  latter 
are  described  as  commencing  with  a  thrill  whistle  and  as  dying 
away  in  from  2  to  4  seconds,  with  a  note  of  diminishing  pitch. 
These  rocket  noises  are  described  as  being  heard  freely  by  night, 
but  rarely  by  day. 


The  ingenious  suggestion  is  offered  that  the  rocket  noises  are 
due  to  celestial  rockets,  or  meteors.  The  sound  suggests  them, 
and  their  duration  corresponds  to  the  visible  duration  of  meteors. 
The  meteors  are  supposed  to  produce  an  electrical  disturbance  high 
up  in  the  air,  inductively  influencing  the  ground  or  ocean,  and  thus 
leading  to  detection  in  the  telephone.  This  is  a  hypothesis  that 
seems  readily  capable  of  being  tested.  According  to  it,  all  that 
has  to  be  done  is  to  take  up  a  telephone  in  a  ground-return  circuit 
at  night,  when  no  one  is  talking  over  the  circuit,  listen  for  rocket 
sounds,  and  watch  for  meteors.  Since  many  meteors  per  hour 
are  ordinarily  visible  on  a  fine  night,  when  pains  are  taken  to  watch 
for  them,  the  coincidence  of  visible  and  audible  rockets  should  be 
capable  of  determination.  Moreover,  Leonid  nights  should  give 
especially  choice  rocket  disturbances  in  the  telephone.     The  experi- 
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ment  is  not  likely  to  be  capable  of  trial  in  a  large  city,  or  near  a 
trolley  system,  or  near  a  large  telephone  exchange.  We  recommend 
it  to  our  country  friends  far  from  the  madding  crowd.  Mr.  Taylor 
thinks  that  the  reason  why  rockets  are  heard  much  more  frequently 
by  night  than  by  day  is  not  because  there  are  fewer  meteors  when 
the  sun  is  looking  on,  but  because  the  sun's  rays  ionize  the  atmos- 
phere to  some  extent  and  make  it  very  feebly  conducting.  Conse- 
quently, the  earth  and  the  telephones  thereof  are  electrically  shielded 
at  such  times  from  the  inductive  disturbances  of  shooting  stars,  by 
the  thin  veil  of  aerial  conducting  matter.  This  suggestion  also  con- 
forms with  the  generally  accepted  belief  that  long-distance  wireless 
telegrams  carry  considerably  further  by  night  than  by  day.  A 
feeble  daily  conductivity  of  the  air  owing  to  the  work  of  our  grand 
luminary,  would  be  capable  of  explaining  the  greater  diurnal  than 
nocturnal  attenuation   in   wireless  electric  impulses. 

If  this  suggestion  for  the  origin  of  telephonic  rocket  disturbances 
can  be  actually  substantiated,  the  result  will  be  important  in  various 
ways.  It  would  be  worth  something  to  know  that  we  can  hear  the 
flight  of  a  falling  star.  Moreover,  these  celestial  high-flyers  move  and 
have  their  brief  but  brilliant  e.xistence  at  a  great  elevation  above  the 
earth's  surface,  where  no  balloon  is  ever  likely  to  take  us.  V'/e 
can  move  nearly  all  over  the  surface  of  our  planet;  but  five  miles 
upwards  and  one  mile  downwards  are  the  approximate  limits  of 
our  travel  in  these  less  favored  directions.  It  goes  without  saying 
that  any  electrical  communications  capable  of  being  detected  from 
these  lofty  visitors  should  be  able  to  yield  valuable  information  after 
appropriate  study.  A  similar  suggested  explanation  is  offered  for 
the  diurnal  variation  of  the  magnetic  needle.  The  impact  of  the 
higher  frequency  solar  radiations  on  the  molecules  of  the  atmos- 
phere disrupts  a  few  of  them,  so  as  to  knock  off  chips,  or  electrons, 
from  these,  thereby  producing  a  feebly  electrified  and  conducting 
atmosphere,  the  currents  in  which,  reaching  their  maximum  in- 
tensity early  in  the  afternoon,  influence  the  earth's  magnetic  field, 
and  affect  the  alignment  of  suspended  magnetic  needles  on  the 
earth's  surface. 


of  the  mercury  atom,  that  they   are  roughly  as   distant    from   each 
other,  relatively  to  their  size,  as  are  the  planets  in  our  solar  system. 


The  ^Electronic  Theory. 

A  recent  and  valuable  paper,  presented  by  Sir  Oliver  Lodge  to 
the  British  Institution  of  Electrical  Engineers,  discusses  matters  at 
the  base  of  matter  itself.  It  starts  with  the  supposition  that  since 
the  inertia  of  electrified  matter  is  capable  of  being  explained  electro- 
magnetically  the  simplest  way  to  explain  the  phenomenon  of  inertia 
is  to  assume  that  all  matter  is  electricity.  Up  to  the  present  time, 
the  electronic  theory  of  J.  J.  Thomson  and  his  school  has  postulated 
the  existence  of  material  corpuscles,  or  chips  of  atoms.  Each  chip 
that  can  be  detached  from  an  atom  is  negatively  electrified,  or  con- 
stitutes a  negative  electron.  The  chip  has  been  regarded  as  a  piece 
of  matter,  although  an  exceedingly  small  piece,  and  as  carrying 
an  electric  charge.  In  the  paper  under  consideration,  however,  the 
electronic  charge  carried  by  the  corpuscle  is  regarded  as  the  corpuscle 
itself.  That  is  to  say,  instead  of  assuming  a  nucleus  or  core  of 
matter  to  carry  the  electronic  charge,  the  charge,  as  a  sort  of  mag- 
nified point-charge,  is  regarded  as  the  corpuscle.  All  matter  is 
assumed  to  be  built  up  of  these  electronic  charges  or  electrons, 
which  are  both  negative  and  positive.  A  hydrogen  atom  is  supposed 
to  contain  about  700  of  these  electrons.  A  mercury  atom  is  reckoned 
to  have  200  x  700  or  140,000  electrons  all  stowed  away  inside.  The 
atom  itself  is  taken  as  a  sphere  of  one-tenth  of  a  bicron  in  diameter, 
or  io'°  metre,  so  if  there  are  140,000  electrons  stowed  away  into 
this  little  space,  one  might  suppose  that  they  are  tightly  packed. 
But,  on  the  contrary,  since  the  diameter  of  the  electron,  to  account 
for  its  inertia,  has  to  be  10''  metre,  or  the  millionth  of  a  bicron, 
there  is  so  much  elbow-room  for  the  140,000  supposed  inhabitants 


This  speculation  opens  to  our  minds  the  conception  of  a  complete 
solar  system  all  shut  up  within  the  space  of  one-tenth  of  a  bicron. 
The  electrons  perform  orbits  inside  these  little  spheres,  but  the  place 
which  our  sun  occupies  in  our  visible  planetary  system  seems  to  be 
vacant  in  these  atomic  systems,  .\ccording  to  the  hypothesis,  the 
electrons  do  not  swing  about  a  grand  central  electron,  but  about  one 
another.  The  difference  between  one  kind  of  matter  and  another 
lies  in  the  physical  and  chemical  properties  of  the  atoms;  but  the 
difference  between  the  atoms  is  merely  due  to  the  difference  in 
groupings  of  electrons.  A  heavy  atom  like  mercury  would  have  a 
relatively  large  number;  while  a  light  atom,  like  hydrogen,  would 
have  but  a  relatively  small  number.  Every  atom  is  composed  of 
positive  and  negative  electrons,  or  vagrant  electric  charges,  in  space. 
Just  how  such  a  charge  exists  in  space  or  what  its  mechanism  is, 
does  not  yet  appear.  We  can  merely  regard  it  as  an  electric  point- 
source.  The  same  hypothesis  suggests  to  the  mind  the  analogy 
that  our  visible  planetary  system  may  only  be  an  atom  in  material! 
aggregation  on  a  sufficiently  enlarged  scale. 


All  chemical  affinity  is  traced  to  aggregations  of  electrons,  or 
atoms,  with  odd  or  unbalanced  electrons  either  positive  or  negative. 
Chemical  union  is  the  result  of  the  attraction  of  such  unsatisfied 
electric  charges  on  different  atoms  for  one  another.  Cohesion  is 
a  less  locally  powerful,  but  more  extended,  electric  attraction  of 
groups  of  electrons  in  mutual  linkage  or  satisfaction.  Cohesion,  in 
the  electric  sense,  as  in  wireless  telegraphy,  is  the  artificially  enhanced 
molecular  attraction  due  to  electric  stimulus  and  the  momentary 
inductive  displacement  of  groups  of  electrons.  Lenard  rays  and 
cathode  rays  are  regarded  as  moving  electrons,  that  is,  trains  of 
minute  negative  electric  charges  flying  with  great  velocity.  Rontgen 
rays  are  trains  of  solitary  waves  of  radiated  energy  emitted  at  the 
impact  of  flying  electrons  with  stationary  groups  of  electrons,  i.  e., 
solid  matter.  While,  therefore,  a  cathode  ray  or  Lenard  ray  consists 
essentially  of  electric  charges,  Rontgen  rays  do  not  contain  charges 
but  electric  disturbances  in  ether  radiated  off  or  shed  from  the 
moving  electrons,  on  being  arrested. 


The  free  path  of  a  free  electron  moving  into  a  solid  body  as  dense 
as  platinum  is  given  as  about  a  micron.  This  is  about  a  billion 
times  the  electron's  radius.  The  relatively  great  length  of  probable 
free  path,  before  encountering  other  electrons  is,  of  course,  due  to 
the  large  elbow-room  or  spacing  between  electrons  even  in  dense 
matter.  In  matter  of  lower  density  such  as  aluminum  or  wood,  the 
mean  free  path  becomes  correspondingly  magnified.  When  collision 
does  occur,  it  is  suggested  that  it  is  rarely  a  clean  encounter  like  that 
of  two  opposed  locomotives  on  one  and  the  same  track,  but  nearly 
always  such  a  sharp  swing  as  a  comet  makes  around  the  sun  at 
perihelion,  the  two  sides  of  the  hyperbolic  path  leading  to  and  from 
the  sun  being  virtually  straight  lines,  and  the  return  virtually  a 
rebound  of  the  comet  from  the  sun  as  viewed  by  a  very  distant  ob- 
server. The  power  required  to  stop  a  single  electron  moving  at  a 
velocity  of  one-thirtielh  that  of  light,  within  the  thickness  of  a 
single  molecule,  is  set  at  about  ten  watts. 


The  Lodge  theory  of  the  electron  appears  to  differ  then  from 
the  Thomson  theory  mainly  in  postulating  that  there  is  no  matter 
in  an  electron  or  corpuscle,  and  that  this  little  fundamental  unit  is 
all  electric.  Thomson's  theory  means  that  negative  electricity  is 
matter.  Lodge's  theory  means  that  all  matter  down  to  the  ultimate 
corpuscle  is  electricity.  The  difference  in  thought  between  the  two 
theories  is  quite  appreciable;  but  there  is  so  little  matter  in  an 
electron  that  it  matters  little  to  which  we  pin  our  faith. 
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Mectinj;  of  Piitshuru  Hraiich  of    A.  1.   I:,   t. 

A  imctiiit;  «.i.s  laid  I'tbruaiy  5  ol  ilic  I'litshiirg  jncal  branch  of 
tlic  American  Insiiiutc  i)(  Klectrical  Ki)t{iiiccrs,  ut  the  lilcclric  Club. 
The  paper.s  presented  at  the  New  York  nicciing,  together  with  Prcs- 
iileiit  Scott's  introductory  remarks,  were  read  by  Secretary  John 
S.  I'cck.  riie  discu.ssion  which  followed  was  participated  in  by 
Messrs.  Grace,  Mradley,  Lincoln,  tJallasher  and  Uomiiicl.  As  a 
part  of  the  discusMon,  Mr.  Grace  read  a  communication  in  which 
he  commented  on  the  papers  of  Messrs.  Hammer  and  l.ockwood, 
and  Mr.  Ilradley  presented  a  c(jinmunic:ition  discussing  the  installa- 
tions of  switchboards  and  a  general  system  of  standardizing  ap- 
paiatii>.  .\  oMiinuiiiicalion  from  Mr.  Sidney  Hand  Hrowne  on  Mr. 
Lockwood's  paper  was  received  after  the  meeting  adjourned. 

Mr.  Uradley  sketched  the  progress  of  telephone  installation  engi- 
neering from  the  day  when  all  of  the  work  except  building  the 
switchboard  proper  and  distributing  frames  was  done  by  the  fore- 
man at  the  time  of  installation.  The  multicolored  insulation  scheme 
was  later  introduced,  the  cables  cut  and  soldered  to  the  multiple 
jacks  at  the  factory  and  elaborate  specifications  prepared  and  plans 
furnished  showing  the  location  of  the  switchboard,  power  plant, 
conduit,  etc.  When  the  common  battery  board  was  planned  the 
work  increased  greatly  owing  to  the  number  of  cable  runs,  more 
apparatus  and  power  plants  of  larger  capacity.  It  was  found  that 
by  locating  exactly  each  piece  of  apparatus,  the  racks  for  carrying 
the  cables  could  be  designed  accurately  and  built  in  the  shop,  conduit 
plans  be  prepared  and,  in  fact,  innumerable  details  that  were  for- 
merly left  to  the  installer  were  now  figured  out  by  the  engineer 
before  the  installation  actually  started.  Particular  attention  was 
paid  to  the  arrangement  and  location  of  apparatus  on  the  switch- 
board proper  so  that  the  cable  work  could  be  done  in  such  a  way  that 
all  apparatus  would  be  accessible  and  easy  to  maintain.  To-day 
practically  all  cables  are  cut  and  formed  from  plans  made  by  the 
engineer  and  are  soldered  to  their  respective  terminals  or  jacks 
before  they  leave  the  factory. 

The  communication  by  Mr.  Browne  referred  to  improvements 
in  switchboard  details  whereby  the  cable  required  in  wiring  multiple 
jacks  is  reduced  two-thirds,  the  use  of  a  shunt  to  put  out  the  super- 
visory lamp  is  avoided,  the  use  of  a  repeating  coil  in  the  cord 
circuit  is  dispensed  with  and  also  the  third  contact  in  multiple  jacks. 
Figs.  I  and  2  show  two  telephones  connected  through  a  telephone 
exchange  system,  whose  operation  is  as  follows : 

The  operation  of  removing  the  receiver  from  the  hook  of  the 
sub-station  instrument  closes  the  circuit  and  energizes  the  line  signal- 


current  to  pass  back  over  the  tip  of  the  cord  to  relay,  K.  to  ground 
and  opens  the  local  contact  at  /.,  thuH  cutting  out  the  supervisory 
lamp.  It  will  he  noticed  thai  there  is  a  straiKht  through  circuit 
from  the  tip  and  sleeve  of  the  answering  cord  to  the  tip  and  sleeve 
of  the  calling  cord,  with  the  condi-iiscrs,  C  and  C,  inserird  These 
condensers  perinit  ilie  flow  of  voice  currents  and  prevent  the  steady 
flow  of  current  from  the  battery,  which  simply  simplifies  current 
for  the  sub-station  transmitter. 

The  system  described  eliminates  undesirable  features,  and  while 
it  is  true  that  the  relays,  1<  and  /•*,  and  A"  and  /"  are  introduced, 
these  relays  are  wound  to  a  high  impedance  and  are  not  connected 
directly  in  the  talking  circuit,  hut  are  bridged  across  it.  The  circuit 
is  perfectly  balanced  and  instead  of  shunting  the  lamp  and  allowing 
current  to  How  through  the  lamp  circuit,  the  lamp  circuit  is  opeaed 
and   a   drain   on    the   batteries   thus  avoided.     The   amount   of   wire 


FIG.    I.— TELEPHONE   SWITCHBOARD   COXXECTIONS. 

relaj-,  A',  in  the  usual  manner.  The  operator,  by  inserting  the  plug 
in  the  answering  jack,  allow's  current  to  flow  over  the  ring  of  the 
plug  through  a  relay,  V,  of  high  impedance,  to  the  ground ;  this 
relay  being  energized  attracts  its  armature,  Z,  and  disconnects  the 
line  signal  apparatus,  consisting  of  relay,  X,  and  lamp,  and  also 
"puts  current"  on  the  sleeve  of  the  jack  which  will  give  the  busy 
test  through  a  relay,  T,  placed  in  the  operator's  circuit.  The  ad- 
vantage of  this  relay  controlling  the  busy  test  is  that  by  its  use 
the  operator  only  gets  the  signal  without  conveying  it  to  the  sub- 
scriber who  has  made  the  call.  The  insertion  of  the  plug  also  causes 
current  to  flow  through  relay,  P.  closing  the  local  contact  at  L,  and 
allows  current  to  flow  through  the  lamp  to  the  local  contact  at  L 
on  relay,  R,  to  ground.  These  relays  are  of  low  resistance  and  are 
placed  on  each  side  of  the  cord  circuit.  When  the  subscriber  an- 
swers his  call  by   taking  the  telephone  from  its  hook,  it  allows  the 
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FIG.      2. — TELEPHO.NE     SW!rcUUO.\l<U     CONNECTIONS. 

necessary  in  a  large  multiple  switchboard  and  the  consequent  greatly 
increased  cost  of  manufacture  renders  obvious  the  immense  saving 
can  be  made  by  the  elimination  of  one-third  of  the  amount  of  mul- 
tiple switchboard  cables,  by  the  use  of  two-contact  jacks  instead  of 
three-contact,  by  the  use  of  two-conductor  cords  instead  of  three- 
conductor;  while  at  the  same  time  obtaining  a  much  more  direct 
and  better  talking  circuit. 

At  the  same  meeting  Mr.  R.  A.  L.  Snyder  presented  a  commu- 
nication on  the  speaking  arc,  which  is  reprinted  elsewhere. 


Inauguration  of   Boston  Chapter  of  the  Institute. 


One  of  the  most  representative  assemblages  of  electrical  engi- 
neers that  has  ever  convened  in  Boston  met  on  the  evening  of 
February  13  to  take  part  in  the  opening  meeting  of  the  Boston 
Chapter  of  the  American  Institute  of  Electrical  Engineers.  .Men 
of  note  in  their  profession  from  all  over  the  eastern  section  of  the 
country  were  present  and  from  New  York  a  special  delegation  came 
on  to  attend  the  affair.  Everything  combined  to  make  the  Boston 
meeting  successful  and  full  of  promise  for  the   future. 

Prof.  Elihu  Thomson  presided.  In  his  opening  address  he  spoke  of 
the  place  that  the  electrical  engineer  holds  in  the  world  to-day,  of 
the  tremendous  growth  of  the  science  in  the  past  and  of  the 
brilliant  future  that  stands  before  it.  He  touched  on  the  position 
which  the  American  Institute  occupies  in  connection  with  this, 
and  then  introduced   President  Scott  to  elaborate  on  that  subject. 

President  Scott  went  into  details  of  the  Institute,  its  work,  aims 
and  the  w-ay  they  were  being  carried  out.  On  the  same  subject 
and  in  discussion  of  the  paper  of  the  evening.  Secretary  Ralph 
W.  Pope,  Dr.  Samuel  Sheldon,  Dr.  A.  E.  Kennelly  and  Mr.  Louis 
A.  Ferguson,  president  of  the  Chicago  Edison  Company,  also 
spoke.  The  paper  read  was  M«i»Thomas  D.  Lockwood's  "Evolu- 
tion of  the  Telephone  Switchboard."  Mr.  Lockwood  himself  pre- 
sented it  and  gave  a  most  interesting  talk  to  the  two  hundred 
men  present. 

These  meetings,  of  which  this  was  the  first,  are  to  be  held  monthly 
in  one  of  the  buildings  of  the  Massachusetts  Institute  of  Technology. 
The  Tech  students  in  electrical  engineering,  who  have  an  organized 
society  of  their  own  of  nearly  one  hundred  members,  also  attend 
them  jointly  with  the  older  men.  It  is  the  hope  and  expectation, 
as  President  Scott  remarked,  that  the  young  blood  infused  into 
these  affairs  will  carry  the  Boston  organization  on  to  a  prosperous, 
worthy  place   among  the   professional   societies  of  the  city. 


February  21,  1903. 
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1,000-H.P.  Water-Power  Electric  Plant  at  Manchester, 
Conn. 


ABOUT  nine  miles  cast  of  Hartford,  Conn.,  is  situated  the 
thriving  village  of  South  Manchester.  Here  is  located  one 
of  the  most  important  industries  Connecticut  boasts  of, 
namely,  the  immense  silk  mills  of  Cheney  Brothers.  This  establish- 
ment is  the  largest  of  its  kind  in  New  England,  if  not  in  the  United 
States,  and  has  been  under  the  direct  management  of  the  Cheneys 
for  several  generations.  Their  silks  are  well  known  to  every  mer- 
chant in  the  country,  for  fine  quality  and  finish. 

As  in  the  case  of  most  manufacturing  establishments,  steam,  until 
recently,    has    furnished    all    the    power    for   these   silk    mills.      The 


KIC.     T. — POWKR    HOUSE. 

great  success  for  the  past  three  years  of  the  Hartford  Electric 
Light  Company  in  utilizing  the  falls  of  Farmington  River,  at  Tariff- 
ville.  Conn.,  and  transmitting  the  product  of  the  water  wheel  and 
generator  fourteen  miles  to  light  the  city  of  Hartford  and  furnish 
power  to  customers  there,  has  opened  the  eyes  of  alert  manufac- 
turing and  business  men  of  that  section  to  the  possibilities  of  the 
various  water  powers  in  their  neighborhood,  and,  of  course,  their 
great  economy  over  coal.  Though  the  first  cost  is  considerable, 
the  operating  expenses,  repairs  and  incomes  are  usually  greatly  in 
favor  of  the   hydro-electrical   plant   over  those  of  the   'itcam   plant. 


two  feet  fall  on  the  Hockanum  River  at  Manchester,  Conn.  They 
engaged  Mr.  A.  C.  Rice,  of  Worcester,  Mass.,  the  designer  and 
engineer  of  the  above-mentioned  hydro-electrical  power  plant  of  the 
Hartford  Electric  Light  Company  and  many  other  large  develop- 
ments, to  take  these  three  water  privileges  and  deliver  their  power 
to  their  mills  in  South  Manchester,  about  three  miles  distant.  Mr. 
Rice  accordingly  made  plans  to  consolidate  these  falls  into  one  and 
control  the  water  supply  in  one  pond. 

To  accomplish  this  it  was  necessary  to  raise  the  elevation  of  one 
of  the  old  dams  and  conduct  the  water  by  a  steel  feeder  pipe  to 
the  site  of  the  power  house  on  the  fall  farthest  downstream.  The 
old  dam  was  a  stone  structure  erected  a  great  many  years  ago  and 
crowning  upstream  in  the  shape  of  a  slight  arch.  It  was  found  nec- 
essary to  remove  a  few  of  the  top  courses  and  to  thoroughly  clean 
the  exposed  faces  and  joints  of  the  old  masonry  before  applying 
the  new  concrete.  Thus  a  concrete  dam  was  constructed  thirty 
feet  high,  with  an  ogee  face,  by  using  the  old  masonry  as  a  core 
wall  and  adding  a  new  concrete  apron  and  rollway,  and  sealing  the 
back  by  a  thick  layer  of  concrete. 

The  dam  runs  across  the  river  for  a  distance  of  130  feet  and 
then  turning  an  angle  runs  parallel  to  the  river  for  210  feet  to  the 
waste  gate  abutments  and  gate  house.  From  the  gate  house  a  dike 
ten  feet  high  runs  back  160  feet  to  the  natural  level.  The  gate  house 
covers  the  entire  forebay  and  racks,  as  well  as  housing  the  gate  irons. 
A  steel  bulkhead,  with  three  wooden  head  gates,  shuts  •  out  the 
water  from  the  portion  of  the  forebay  leading  into  the  penstock. 
Slat  flooring  in  the  gate  house  admits  air  to  this  chamber  and  thus 
relieves  the  pipe  when  the  head  gates  are  closed. 

The  waste  gates  on  the  dam  are  operated  by  an  ingenious  mechan- 
ism, designed  by  Mr.  Rice,  by  which  one  man  can  with  ease  operate 
them.  The  gate  stem,  instead  of  having  a  rack  and  pinion,  consists 
of  a  single  rod  threaded  to  run  through  a  nut  resting  on  ball  bearings 
in  the  head  of  the  apparatus,  which  is  operated  by  a  pair  of  bevel 
gears  and  crank,  the  working  parts  being  encased  and  protected  from 
the  weather. 

From  the  gate  house  the  feeder  pipe  nine  feet  in  diameter,  built 
of  5/16-in.  steel  and  single  riveted  with  inside  and  outside  sheets, 
luns  downstream  along  the  river  bank  for  a  distance  of  2,700  feet 
to  the  power  house.  Two  lap  expansion  joints  were  provided  to 
take  care  of  the  expansion  and  contraction,  as  a  large  part  of  the 
pipe  lies  half  exposed  above  ground.  For  the  first  few  hundred 
feet  the  pipe  lies  on  the  bottom  of  the  old  canal  that  supplied  water 
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though  with  the  high-efficiency  engines,  ro  say  nothing  of  the  steam 
turbine,  the  latter  is  a  good  investment  in  the  city  of  Hartford. 

The  water  plant  of  the  Hartford  Electric  Light  Company,  run- 
ning continuously  every  hour  since  its  start  three  years  ago.  has 
called  upon  the  auxiliary  steam  plant  in  Hartford  but  very  little, 
and  for  the  past  year  scarcely  at  all,  while  for  this  period  of  time 
the  amount  expended  for  repairs  was  too  small  to  take  into  ac- 
count. So  it  was  not  a  surprise  that  the  progressive  spirit  of  the 
Cheney  Brothers,  near  by,  should  manifest  itself  by  the  purchase, 
•early  in  1901,  of  three  dilapidated  powers  of  eight,  ten  and  twenty- 


FIG.   3. — DAM    AND  WASTE   GATE   IRONS. 

to  the  abandoned  mills  along  the  river,  and  has  been  entirely  buried. 
Just  before  the  water  reaches  the  wheels  it  passes  through  a  stand 
pipe  twelve  feet  in  diameter  and  fifty  feet  high,  which  stands  near 
one  corner  of  the  power  house.  It  is  built  of  5/16  and  %-'m.  steel. 
The  stand  pipe  was  necessary  to  relieve  the  feeder  pipe,  which  is  so 
long  that  the  sudden  changes  of  load  upon  the  water  wheels  would 
otherwise  produce  great  strains  upon  the  pipe  caused  by  water 
hammer. 

From  the  stand  pipe  the  water  passes  into  the  flumes  of  the  two 
wheel   units,  which  are  erected  on  steel  beams  and   concrete  piers 
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in  the  rcur  u(  tlu>  power  house  directly  uvcr  the  tail-race,  so  only 
the  lluiiic  head  projects  into  tlie  power  house. 

The  power  house  is  a  neatly  constructed  brick  structure  32  feel 
wide  by  48  I'eet  long.  'I'hc  roof  is  covered  with  standing  scam 
steel  rooting  laid  on  two  inch  planking  planed  and  beaded  on  the 
under  side,  'i'he  purlins  supporting  this  planking  are  also  finished, 
and  arc  carried  by  two  steel  trusses,  the  bottom  chord  of  which 
is  twenty  feet  clear  of  the  floor. 

Two  tall,  broad  windows  on  every  side  of  the  building  liirnisl). 
abundance  of  light,  while  the  large  double  doors  will  admit  the 
largest  piece  of  niachinery  easily.  The  window  sills  and  undcr- 
pitmiiig  are  rock- faced  cut  red  sandstone.  The  lloor  consists  of 
si.\    inclu-N    tif   coniMflc    thissfd    mi    lop    willi    .1    timsii   coat    ol    neat 


FIG.    4. — TWO    UNITS    WITH    SINGLE    GOVERNOR. 

cement.  The  generator  foundations  are  large  blocks  of  concrete 
and  the  tail-race  walls  are  also  concrete. 

The  water  wheels,  designed  specially  by  Mr.  Rice,  consist  of  two 
pairs  of  24-in.  horizontal  turbines,  rated  at  510  hp  each,  with  a  speed 
of  327  revolutions  under  a  head  of  36  feet.  Although  the  total 
head  is  40.5  feet,  an  allowance  is  made  to  draw  the  storage  pond 
4.5  feet.  On  the  shaft  of  each  wheel  is  a  momentum  wheel  six 
feet  in  diameter,  weighing  5,250  pounds  and  running  with  a  peripheral 
speed  of  6,164  ^eet  per  minute.  It  is  built  of  steel  plates  riveted 
together,  and  is  guarded  by  a  brass  railing. 

In  the  governing  apparatus  of  the  water  wheels  a  very  novel 
feature  has  been  introduced.  One  Lombard  governor  is  used  to 
govern  the  two  wheels,  whether  only  one  of  the  two  or  both  are 
running   together.     The    governor    is    placed    centrally  between    the 


in  the  middle  and  each  part  is  driven  by  a  small  belt  from  the  shaft 
of  each  wheel  in  a  similar  way  to  the  pump  shaft.  The  governor 
balls  arc  driven  by  a  belt  that  can  be  shifted  from  one  part  of  this 
shaft  to  the  other.  Jt  was  found  necessary  to  have  these  two  sep- 
arate shafts,  as  the  jerking  of  die  pump  interfered  with  the  driving 
of  the  sensitive  speed  balls  by  the  same  shaft. 

The  gate  shaft  passes  through  the  governor  to  the  racks  of  each 
wheel  and  has  a  special  lock  coupling  to  disconnect  the  part  oper- 
ating the  gates  of  the  idle  wheel.  A  hand  wheel  on  each  part  of  the 
gate  shaft  is  used  to  open  the  gates  of  each  wheel  if  one  or  the 
other  should  not  be  running;  then  if  more  power  is  required  and 
the  second  unit  is  to  be  started,  the  gates  of  the  idle  wheel  are 
opened  by  means  of  the  hand  wheel  to  the  same  opening  of  the  first 
wheel,  and  the  gate  shafts  connected  by  means  of  the  lock  coupling, 
when  the  governor  immediately  takes  hold  and  regulates  the  gates 
to  the  required  load.  It  is,  of  course,  understood  that  the  generators 
are  then  connected  on  the  switchboard  when  they  are  in  synchron- 
ism and  run  in  parallel  to  carry  the  whole  load.  Each  wheel  is 
supplied  with  tachometer  and  pressure  and  vacuum  gauges. 

The  generators  are  direct-coupled  to  the  water  wheels.  They 
are  Westinghouse  make,  300-kw,  6,600-volt,  3-phase,  revolving-field, 
self-exciting  type.  As  shown  in  the  photograph,  the  exciter  is 
mounted  on  the  free  end  of  the  generator  shaft,  and  thus  driven 
.it  the  same  speed  as  the  generator.  These  are  25-kw,  i2S-volt  ma- 
rliines.  One  exciter  is  capable  of  exciting  both  generators  if  the 
other  exciter  is  disabled. 

A  four-paneled  switchboard  stands  at  one  end  of  the  building,  with 
which  the  generators  are  connected  by  simple,  neat  overhead  wiring. 
The  lightning  arresters  are  grounded  to  the  penstock. 

The  transmission  line  is  about  three  miles  long  and  consists  of 
three  strands  of  copper  wire  and  runs  to  the  Cheney  Brothers'  mills 
in  South  Manchester.  Here  the  6,600  volts  alternating  current  is 
transformed  to  440  volts  direct  current  and  is  used  to  light  the 
entire  plant  and  drive  the  machine  shop,  carpenter  shop  and  velvet 
mills.  As  fast  as  they  can  make  the  changes  to  install  motors  in 
other  departments,  the  water  power  plant  will  be  called  upon  to 
furnish  power  to  the  last  drop  of  water  in  the  river,  while  the 
present  steam  plant  will  be  kept  as  an  auxiliary  to  furnish  power 
during  periods  of  low  water  and  heavy  loads. 

Contractor  David  Waite,  of  Holyoke,  Mass.,  executed  the  work 
of  building  the  concrete  dam,  the  gate  house,  dike  and  power  house. 
The  American  Bridge  Company  built  the  steel  bulkhead  and  racks. 
The  Riter-Conley  Manufacturing  Company,  of  Pittsburg,  Pa.,  erected 
the  feeder  pipe  and  stand  pipe.  The  Eastern  Bridge  &  Construction 
Companj',  of  Worcester,  Mass.,  furnished  the  structural  steel  work 


FIG.    5. — SINGLE    UNIT    WITH    GOVERNOR. 

two  wheels.  An  overhead  shaft  with  specially  designed  friction 
clutch  pulley  at  each  end,  is  driven  by  a  quarter  twist  belt  from 
each  wheel.  This  shaft  drives  the  pump  of  the  governor,  and  as 
the  friction  pulleys  are  connected  to  the  same  shifter,  which  is 
operated  by  a  hand  wheel  on  a  vertical  rod  standing  near  the  gov- 
ernor, the  shaft  is  driven  by  merely  throwing  out  the  friction  pulley 
driven  by  the  wheel  that  may  happen  to  be  not  running.  A  smaller 
shaft  on  a  level  with  the  wheel  shafts  and  behind  the  governor  is 
used  to  drive  the  speed  balls  of  the  governor.     This  shaft  is  divided 


FIG.    6. — PIPE    LINE. 

for  the  power  house.  The  Stilwell-Bierce  &  Smith-Vaile  Company, 
of  Dayton,  Ohio,  built  the  water  wheels  with  the  draft  tubes  and 
momentum  wheels  complete  to  the  generator  coupling.  The  Lom- 
bard Governor  Company,  of  Boston,  Mass.,  furnished  the  water 
wheel  governor.  The  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburg.  Pa.,  furnished  the  entire  electrical  equip- 
ment. Mr.  A.  C.  Rice,  consulting  engineer,  of  Worcester,  Mass., 
was  designing  engineer,  and  G.  R.  Stattlemann,  of  Dayton.  Ohio, 
was  resident  engineer.  ' 
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Alternating  vs  Direct   Current,  as  Applied   to  the  Iron 
and  Steel    Industry. 


By  C.  H.  Hin£5. 

THE  question  of  the  relative  merits  of  direct  and  alternating- 
current  in  the  operation  of  the  varied  mechanisms  of  the 
great  iron  and  steel  mills  of  the  country,  is  an  open  one,  and 
while  both  systems  have  their  ardent  advocates  the  champions  of 
the  alternating  system  are  at  the  present  time  handicapped  somewhat 
by  the  fact  that  there  is  at  present  no  large  mill  in  this  country  so 
equipped,  although  on  the  continent  of  Eutope  there  are  several 
which  give  the  utmost  satisfaction.  This  condition  of  things  is, 
however,  rather  owing  to  the  conservatism  of  the  mill  managers  and 
to  the  fact  that  most  of  the  large  installations  took  place  at  a  time 
when  the  alternating  current  was  passing  through  the  experimental 
stage,  than  from  any  actual  reason  against  the  same ;  and  at  the 
present  one  of  the  largest  mills  in  the  country  is  being  equipped 
throughout  with  the  alternating  current. 

The  conditions  to  be  met  with  in  equipping  a  steel  or  iron  mill  are 
peculiar,  as  they  present  certain  characteristics  not  found  elsewhere. 
In  view  of  the  large  initial  outlay,  and  the  absolute  necessity  of 
continuous  and  efficient  service  under  the  most  unfavorable  condi- 


is  an  essentially  electrical  piece  of  machinery  and  its  commutator 
is  always  a  constant  source  of  trouble  and  expense,  while  the  in- 
duction motor  is  really  a  mechanical  piece  of  machinery  and  is  the 
simplest  form  of  a  machine  devised  to  perform  work  known,  which 
will  do  its  work  faithfully  day  after  day  with  little  or  no  attention 
save  oiling.  This  is  a  most  important  fact  to  be  considered,  as 
spare  armatures,  commutators  and  the  expense  of  hiring  competent 
men  to  keep  them  in  condition  will  run  up  a  high  bill  for  repairs 
per  year,  and  each  spare  armature  and  part  represents  the  lost  in- 
terest on  the  money  so  invested  in  addition  to  the  money  lost  caused 
by  delays  while  repairing  or  changing  armatures.  As  this  aiTects 
directly  production,  the  cost  may  run  up  into  large  figures.  So  we 
may  say  as  regarding  series  motors,  the  alternating  current  at  least 
holds  its  own,  and  as  regards  direct-current  shunt  motors,  it  is  by 
far  superior. 

Now  we  come  to  the  question  of  voltage  to  be  carried.  The  pres- 
ent practice  in  such  places  limits  the  voltage  carried  to  from  250  to 
550  volts,  with  the  preponderance  largely  in  favor  of  the  small  figure. 
This  is  very  necessary,  as  the  wires  are  exposed  to  intense  extremes 
of  heat  and  cold,  flying  iron  and  steel  dust,  graphite,  and  grease, 
which  will  quickly  deteriorate  the  best  insulation  that  can  be  in- 
stalled; and  despite  the  most  careful  attention  "grounds"  are  a  never- 
failing  source  of  trouble.  Thus  it  is  easily  seen  that  on  account  of 
danger  to  life  and  property  the  lower  the  voltage  the  better.     With 
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tions,  too  much  care  cannot  be  taken  in  deciding  on  what  is  best 
suited  for  the  case. 

The  three  principal  things  to  be  considered  in  regard  to  this  class 
of  work  are,  first,  durability;  second,  efficiency;  and  last,  but  by  no 
means  least,  simplicity.  I  mean  by  this  that  the  apparatus  must  be 
such  as  can  be  intrusted  to  unskilled  labor  for  manipulation  without 
injury,  or  the  chance  of  such  injury  must  be  reduced  to  the  narrowest 
possible  margin.  With  these  factors  always  before  us,  let  us  now 
proceed  to  investigate  the  especial  claims  of  the  two  systems. 

A  large  proportion  of  the  motor  load  in  these  places  will  consist 
of  motors  requiring  a  high  starting  torque  and  variable  speed,  and 
these  conditions  are  more  nearly  met  by  the  direct  series-wound 
motor.  It  is  right  here  that  the  advocates  of  the  direct  current 
base  their  strongest  claim ;  for  while  it  is  quite  possible  to  install  an 
alternating-current  motor  which  will  give  the  desired  effects,  yet 
we  then  introduce  a  costly  and  complicated  piece  of  mechanism  in  the 
system  of  control,  which  runs  up  the  initial  cost  and  adds  more  ap- 
paratus to  get  out  of  repair  still,  when  the  question  of  maintenance 
is  brought  into  the  question,  then  even  this  costly  aflfair  will  more 
than  hold  its  own  with  the  direct-current  motor.  Now,  could  we 
have  a  series-wound  alternating  motor  there  could  be  no  comparison 
between  the  two,  and  when  we  compare  the  shunt-wound,  direct- 
current  motor  and  the  induction  alternating  motor,  the  advantage 
all    lies    with    the    latter.     The    shunt-wound,   direct-current    motor 


this  necessary  low  voltage  and  the  large  units  of  power  that  are 
required,  the  question  of  copper  comes  to  the  front,  even  though  the 
distance  to  which  power  is  required  to  be  transmitted  is  not  great. 
Even  in  a  distance  of  three  or  four  thousand  feet,  when  as  many 
thousands  of  kilowatts  of  power  are  to  be  transmitted  the  cost  of 
copper  leaps  into  the  thousands,  leaving  aside  the  question  of  in- 
creased expenditure  for  the  pole  line,  which  to  be  secure  will  neces- 
sarily have  to  be  built  of  structural  iron  set  in  masonry,  thus  still 
further  running  up  the  bill  of  costs.  There  may  be  thus  forty  or 
fifty  thousand  dollars'  worth  of  copper  cables  which  represents 
more  idle  money,  not  only  drawing  no  interest,  but  requiring  an 
annual  "writing  off"  for  depreciation. 

Now  we  will  consider  the  question  of  the  alternating  current  at 
the  same  low  voltage.  Although  we  can  in  this  case  dispense  with 
transformers  and  run  our  motors  direct  from  our  generator,  still 
the  same  question  of  copper  confronts  us.  Let  us  now  consider  a 
voltage  of  2,200  for  our  primary  line,  and  the  cost  of  copper  drops 
at  once  to  three  or  four  thousand  dollars  and  the  difficulties  of  the 
pole  line  to  nothing;  and  even  with  the  cost  of  transformers  added, 
the  total  cost  is  below  that  of  the  lower  voltage,  the  initial  voltage 
on  the  primary  lines  is  entirely  safe  and  by  judicious  grouping  of 
transformer  banks  you  have  here  the  perfect  system. 

I  append  here  the  figures  of  a  hypothetical  plant  embracing  both 
features  based   on  transmitting  3.000  kw   of  power   5.000   ft.,  using? 
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ultt-ri):itinK    three-phase    currents   at    600    vults,    a    puwrr  factor    of 
8s  per  cent.,  frequency,  as,  and  using  iron  polc.^. 

Copper    rc<|ulr«J     lB.J77,ooo    circular    milt 

347.0JS  ll>*-  of  copper  at   14  cli.  per  lb... $48,581.50 

IJ5  Iron   pulei  at   $46.^0  each 5,775. 00 

J75   irun  cro»  oniii  at  $1.^4  each    840.00 

6$  tibli,  of  cement  at  %t.30  prr  bbl 143.00 

Labor   on    pulei,   concreting,    etc 375. 00 

JJ50  inaulatori   at  6^   ctt.   each    140.61 

JJSO   locuit  pini,  at   $14.00  per  thousand    ...  3i.S<> 

I.a)>or,    •tindrlm,    iipikr*.    Iie«.    etc ...  6^5.00 


The  Mercury  Arc. 


Total 


$56,513.62 


Cost  of  transmitting  same  power  and  distance  at  jaoo  volts $56,513.61 

Copper  required    1,500,000  clrc.   mils 

.■8,J7S  lbs.  of  copper  at  14  cts.  per  lb $3,998.50 

100  poles  at  $4.50  per  pole  450.00 

100  cross  arms  at  ao  cts 10.00 

,  300  insulators  at  1 0  cts.  each 30.00 

300  locust  pins  at  $4.50 4.50 

3oooK.\V.   of  transformers  at   $11.00   per    K.W 33,000.00 

Labor,   sundries,   etc 150.00 


Total 


$37.65300 


Cost  of  transmitting  at  000  vulls 56,513.61 

Cost  of   transmitting  at  aaoo  volts    37,653.00 


Difference  in  favor  of  higher  voltage    $18,860.62 

The  above  figures  may  vary  slightly  in  diflferent  localities,  and 
with  different  makers  of  apparatus,  but  the  saving  in  cost  of  the 
higher  voltage  over  the  lower  will  remain  about  the  same.  The 
figures  given  for  the  lower  voltage  of  alternating  current  may  also 
serve  for  comparison  with  the  direct  current  at  500  volts,  but  in 
that  case  the  cost  would  be  still  greater,  so  that  one  can  see  at  a 
glance  the  immense  superiority  of  the  high  voltage  alternating  over 
any  other  form  of  transmission. 

Now,  having  settled  on  the  question  of  current  and  voltage,  the 
next  question  that  arises  is  what  style  transmission  is  best  suited 
to  the  requirements  of  the  case — whether  three-phase  or  two-phase. 
The  accompanying  curves  show  the  load  variations  taken  from  a 
typical  plant  and  from  a  large  number  of  readings;  also  a  chart  of 
readings  from  one  motor  of  the  type  I  have  described.  Here  is 
seen  a  wider  range  and  more  abrupt  peaks  than  even  street  railway 
service,  and  the  question  of  balancing  the  phases  becomes  a  not  very 
easy  task.  From  a  study  of  these  charts  it  would  seem  to  indicate 
that  a  two-phase,  four-wire  system  would  be  the  easiest  solution 
of  the  diiTicuIty,  even  though  it  involve  the  cost  of  an  extra  feeder, 
as  the  greater  facility  of  balancing  the  phases  will  render  it  more 
desirable  than  the  three-phase  system. 

The  above  arguments,  I  think,  cover  the  ground  thoroughly  as 
to  the  respective  merits  of  the  two  systems,  and  I  am  confident 
that  the  large  plants  that  may  be  erected  in  the  future  will  find  that 
the  alternating  current  will  be  the  equal  of  the  direct  in  all  things 
and  its  superior  in  most  of  them. 


Moving  Sidewalk  Scheme  for  New  York. 

The  proposal  made  by  Mr.  Max  Schmidt,  of  the  Multiple  Speed 
&  Traction  Company,  to  Bridge  Commissioner  Lindenthal  is  that 
the  city  should  build  the  subway  under  the  city  from  Bowling 
Green  to  the  new  East  River  Bridge  at  an  estimated  cost  of  $3,200,- 
000,  and  lease  it  to  the  Multiple  Company  at  a  nominal  rent,  the 
company  agreeing  to  operate  a  moving  platform  transit  system  on 
the  basis  of  a  one  cent  fare.  This  proposition  is  now  under  con- 
sideration by  the  rapid  transit  commissioner  and  pending  his  report 
no  other  proposition  will  be  made. 

Since  the  above  proposition  was  made  .a  law  has  been  pointed  out 
by  the  rapid  transit  commissioner,  prohibiting  the  city  from  making 
any  investment  that  does  not  guarantee  a  return  of  at  least  4  per 
cent  This  will  doubtless  cause  a  modification  of  the  company's 
proposal  as  to  the  terms  of  the  lease,  but  not  as  to  who  shall  build 
the  subway. 

The  company  has  full  confidence  in  the  success  of  the  moving 
platform  system  of  transit,  pointing  to  its  success  in  other  cities, 
and  says  it  is  willing  to  guarantee  the  city  a  return  of  4  per  cent,  on 
its  investment,  but  that  it  cannot  do  so  on  a  one  cent  fare  basis. 


By  Ciiaulks  P.  Stkinuetz. 

WHILE  the  electric  motor  is  rapidly  replacing  all  other  methods 
iif  p(]wcr  transmission  and  distribution,  due  to  its  greater 
economy,  electric  power  when  used  as  a  source  of  light  is 
still  at  a  disadvantage  regarding  economy.  That  is,  as  a  rule  electric 
power  is  more  expensive  than  gas  or  kerosene,  and  the  extensive 
use  of  electric  light  is  due  rather  to  its  greater  convenience,  re- 
liability and  cleanliness  than  to  its  economy.  This  follows  from 
the  fact  that  the  cfliciency  of  producing  light  from  electric  power 
is  extremely  low,  below  10  per  cent,  in  the  most  eflicicnt  carbon  arc 
lamp,  and  something  like  3  per  cent,  in  the  incandescent  lamp  and 
the  Nernst  lamp. 

It  is  obvious,  then,  that  if  the  efficiency  of  light  production  could 
be  raised  to  figures  even  half  as  high  as  that  of  power  production, 
the  electric  light  would  sweep  every  other  illumiiiant  out  of  exist- 
ence by  its  greater  economy.  These  considerations  led  me  some 
years  ago  to  undertake  a  systematic  research  into  the  method  of 
conversion  of  electric  power  into  electric  light. 

The  cause  of  the  low  efficiency  of  the  present  method  of  electric 
lighting  is  the  use  of  heat  as  intermediary  form  of  energy,  which 
always  involves  an  excessively  low  efficiency.  The  efficiency  of 
production  of  light  from  heat  by  incandescence  rises  with  the  in- 
crease of  temperature.  But  at  the  highest  available  temperature — 
the  boiling  point  of  the  most  refractory  substance,  carbon — the 
efficiency  is  still  very  low,  probably  about  10  per  cent,  for  the  crater 
light  of  the  carbon  arc. 

The  attempt  to  utilize  selective  radiation ;  that  is  the  property  of 
some  substances  to  produce  an  abnormally  large  percentage  of  visible 
rays  at  apparently  moderate  temperature,  has  been  successful  in  gas 
lighting  and  has  given  us  in  the  Welsbach  mantel  a  more  efficient 
gas  light  But  this  increase  of  efficiency  was  due  rather  to  the  very 
low  inherent  efficiency  of  the  ordinary  gas  flame.  In  electric  lighting 
this  principle  in  the  Nernst  lamp  gives  only  about  the  same  flux  of 
light  as  in  the  incandescent  lamp  of  the  same  power — one-quarter 
mean  spherical  candle  per  watt.  The  good  feature  of  the  Nernst 
,  lamp  is  the  distribution  of  light  rather  than  the  efficiency. 

The  Geissler  tube  and  the  arc  were  investigated,  since  none  of 
them  follows  the  temperature  law  of  radiation,  but  both  give  selec- 
tive radiation. 

The  Geissler  tube  reaches  reasonable  efficiencies  only  at  very  high 
frequencies  and  so  appears  of  no  practical  value  as  illuminant. 

The  spectrum  given  by  luminous  gases,  as  the  arc  flame,  does  not 
vary  in  wave  length  and  consequently  color,  with  the  temperature 
as  that  of  incandescent  solids,  but  every  gas  or  vapor  gives  light 
of  certain  definite  wave  lengths,  the  spectrum  of  the  substance.  The 
substance  of  which  the  spectrum  is  entirely  or  mostly  within  the 
range  of  visible  wave  length,  would  give  a  very  efficient  illuminant, 
while  a  substance  as  silicon,  the  spectrum  of  which  is  largely  beyond 
the  visible  range,  is  inefficient  as  an  illuminant.  Here,  then,  high 
temperature  of  the  light-giving  substance  is  not  instrumental  in 
increasing  the  efficiency ;  but,  if  anything,  higher  temperature  rather 
leads  to  lower  efficiency,  due  to  the  greater  loss  of  power  by  heat 
conduction  and  convection,  etc. 

This  led  to  an  investigation  of  arcs  and  arc  spectra,  which,  while 
still  continuing,  has  already  given  results  of  considerable  practical 
value  and  great  scientific  interest  regarding  the  constitution  of 
matter  and  the  phenomena  of  the  arc  and  arc  conduction.  A  short 
review  only  of  the  work  relating  to  the  mercury  arc  can  be  g^ven 
here. 

Owing  to  the  poisonous  character  of  mercury  vapors,  the  mercury 
arc  is  preferably  operated  in  a  vacuum  tube.  Mercury  arcs  in  a 
vacuum  have  been  investigated  by  Dr  Arons  and  others.  The  great 
difficulty  in  their  use  was  found  in  starting.  The  common  method 
of  starting  an  arc  by  bringing  the  terminals  into  contact  with  each 
other  and  then  withdrawing  them,  is  rather  impracticable  with  an 
arc  several  feet  in  length.  Arons  and  later  investigators  started  the 
mercury  arc  by  sending  a  high-voltage  discharge  of  several  thousand 
volts  through  the  vacuum  tube,  thereby  breaking  down  the  vacuum. 
This  method  appeared  to  me  impracticable  for  general  use  since  it 
practically  precludes  the  use  of  the  mercury  arc  in  series  connection, 
for  which  it  is  eminently  suitable,  owing  to  its  low  voltage.  On  a 
constant-potential  circuit  of,  say,  no  volts,  a  mercury  arc  to  con- 
sume 80  to  90  volts,  would  have  a  length  of  four  to  five  feet,  which 
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makes  it  rather  awkward  for  use  and  gives  a  unit  of  light  greater 
than  desirable  for  most  cases,  while  in  a  series  circuit  tubes  of  12 
to  18  inches  length  can  be  operated  efficiently. 

This  difficulty  was  overcome  by  a  very  ingenious  device  developed 
by  Dr.  Weintraub,  of  the  Research  Laboratory  of  the  General  Electric 
Company,  which  permits  starting  the  mercury  arc  by  means  of  a 
small  auxiliary  arc  without  any  increase  of  voltage  over  that  at 
which  it  operates  normally.  One  of  the  arrangements  of  the  starting 
device  is  illustrated  by  the  mercury  arc  shown  as  vertical  tube  in 
Fig.  I.  It  contains  a  positive  terminal,  a,  for  which  graphite  was 
found  the  most  suitable  material,  and  two  mercury  terminals,  b  and 
c,  closely  adjacent  and  on  the  same  level  with  each  other;  b  is  con- 
nected to  the  negative  c  through  the  solenoid,  d,  and  the  resistance, 
e,  to  the  positive.  At  open  circuit  the  mercury  overflows  and  con- 
nects b  and  c.  When  the  circuit  is  closed  the  current  first  passes 
through  the  circuit  shown  by  single  arrows.  The  solenoid,  d,  lifts 
the  iron  core,  f,  out  of  the  mercury  cup,  g,  and  thereby  lowers  the 
mercury  level  so  that  the  circuit  between  b  and  c  breaks  and  a  small 
arc  starts  in  this  side  branch.  This  arc  in  a  vacuum  instantly  flashes 
up  to  terminal,  a,  and  so  establishes  the  arc  in  the  main  tube,  ab, 
however  long  it  may  be.    A  carbon  filament,  h,  extending  from  the 
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positive  terminal  a  part  of  the  way  down  the  tube,  greatly  assists  in 
starting.  A  cut-out  magnet,  i,  in  the  circuit,  a  b,  of  the  main  tube 
shown  by  double  arrows,  may  now  either  cut  out  the  side  branch, 
b  c,  or  cut  resistance  into  the  circuit,  leaving  a  small  arc  between 
b  and  c,  which  greatly  increases  the  stability  of  the  main  arc. 

It  was  found  that  of  all  the  arcs  the  mercury  arc  probably  is 
the  most  stable.  While  in  the  carbon  arc  with  constant  arc  length 
the  voltage  consumed  by  the  arc  decreases  with  increase  of  current, 
in  the  mercury  arc  the  voltage  is  constant  irrespective  of  the  current, 
so  that  in  constant  potential  operation  the  amount  of  steadying  re- 
sistance required  for  the  mercury  arc  is  less.  The  mercury  arc  is 
very  little  sensitive  to  even  wide  variation  of  voltage  and  current. 
For  instance,  since  last  summer  I  am  lighting  my  laboratory  and 
conservatory  with  a  number  of  mercury  arcs  in  series  connection, 
which  derive  the  power  from  the  trolley  circuit  at  the  end  of  a  long 
branch  line,  where  the  voltage  varies  excessively  during  the  time 
of  heavy  traffic,  between  5  and  7  P-  M.,  fluctuating  between 
280  volts  and  600  volts,  while  the  current  varies  between  2.5  and  8 
amp  in  the  mercury  arcs,  without  causing  serious  difficulties. 

The  efficiency  of  the  mercury  arc  is  about  two  to  three  times  as 
high  as  that  of  the  carbon  arc  lamp  and  four  to  six  times  as  high 
as  that  of  the  incandescent  or  Nemst  lamp,  and  does  not  vary 
materially  with  the  current,  so  that  the  mercury  arc  ofifers  an  electric 
light  which  can  be  turned  up  or  down  without  loss  of  efficiency. 


The  most  prominent  feature  of  the  mercury  arc  is  its  bluish-green 
color.  This  is  due  to  the  deficiency  of  the  mercury  spectrum  in 
red  and  orange  rays.  This  feature  is  objectionable  in  some  cases 
and  advantageous  in  others,  and  will  probably  give  the  mercury 
arc  a  distinctive  field  of  its  own.  Extended  investigation  showed 
that  the  harmful  physiological  effects  of  light,  as  observed  when 
working  for  a  long  time  with  artificial  illumination,  are  not  due  to 
the  lower  intensity  of  artificial  illumination  compared  with  daylight, 
but  rather  to  the  red  and  orange  rays  which  predominate  in  the 
artificial  illuminants.  These  harmful  effects  disappear  by  excluding 
the  red  and  orange  rays.  The  mercury  arc,  therefore,  is  the  only 
known  artificial  illuminant  which  is  perfectly  harmless,  and  thus 
especially  suited  for  use  where  accurate  work  has  to  be  done  by 
artificial  illumination,  as  in  drafting  rooms,  offices,  factories,  etc. 
In  this  respect  it  differs  from  the  Welsbach  gas  light  in  which  the 
greenish  color  is  due  to  an  excess  of  green  rays  superposed  upon 
an  excess  of  red  and  orange  rays,  and  which,  therefore,  does  not 
have  the  same  harmless  feature. 

A  strongly  noticeable  feature  of  the  mercury  arc  is  its  penetrating 
power  regarding  distance.  While  the  intensity  of  radiation  obviously 
decreases  for  all  colors  proportional  to  the  square  of  the  distance, 
the  sensitivity  of  the  eye  with  decreasing  intensity  decreases  much 
faster  for  red  than  for  green  and  blue  rays,  so  that  the  apparent 
physiological  intensity  of  bluish-green  light  decreases  with  the  dis- 
tance much  slower  than  that  of  red  light;  that  is,  of  a  red  and 
green  light  of  equal  intensity  the  red  light  will  appear  much  more 
intense  and  glaring  at  a  short  distance,  while  the  green  light  will 
appear  much  more  intense  at  a  greater  distance. 

For  color  matching,  however,  the  light  of  the  mercury  arc  is 
unsuitable,  as  is  also  that  of  the  gas  or  kerosene  flame,  only  that 
with  the  latter  the  blue  appears  blackened,  while  with  the  former 
the  red  appears  brown  and  the  blue  retains  its  full  brilliancy. 

The  mercury  arc  gives  specially  brilliant  effects  wherever  green 
is  the  preponderating  color  and  is  thus  best  suited  for  suburban 
street  lighting,  lighting  of  country  seats,  greenhouses,  etc.  The 
suppression  of  the  red  color  gives  all  vegetation  an  especially  vivid 
and  fresh  appearance,  and  the  strong  actinic  character  of  the  light 
gives  a  fluorescent  sheen  to  many  substances  usually  not  recognized 
as  fluorescent,  such  as  glass,  snow,  etc.  For  indoor  illumination  in 
private  residences,  the  mercury  arc  is,  owing  to  its  color,  not  well 
suited  except  when  there  is  added  to  it  the  red  and  orange  rays. 
This,  however,  lowers  the  efficiency  owing  to  the  inherently  lower 
efficiency  of  red  and  orange  light. 

The  mercury  arc  can  be  operated  on  alternating-current  as  well 
as  on  direct-current  circuits,  though  thus  far  most  of  the  develop- 
ment has  been  done  in  the  line  of  direct  current.  In  an  alternating- 
current  circuit  the  current  passing  through  the  mercury  arc  is  uni- 
directional, passing  only  in  one  direction,  so  that  any  apparatus  con- 
nected into  an  alternating  circuit  through  a  mercury  arc  receives  a 
unidirectional  current  and  the  mercury  arc  acts  as  a  rectifier.  This 
feature  is  of  interest  in  connection  with  the  problem  of  conversion  of 
alternating  into  direct-current  power. 


Stricter  Wiring  Rules  in  Chicago. 


Since  February  i  the  Electrical  Department  of  the  City  of  Chicago 
has  ceased  to  approve  of  the  installation  of  concealed  wires  on 
insulating  supports,  commonly  known  as  concealed  knob  and  tube 
work.  In  all  new  buildings  and  in  alteration  work  on  old  buildings, 
all  new  concealed  wires  must  be  encased  in  approved  metal  conduits. 
In  wiring  or  re-wiring  old  buildings  not  liable  to  dampness,  an  ap- 
proved metallic  or  non-metallic  conduit  may  be  used,  provided  that 
the  department  receives  notice  before  contract  is  made  for  such 
wiring,  so  that  it  can  ascertain  that  such  portions  of  buildings  are 
not  liable  to  dampness.  The  new  rule  came  as  a  surprise  to  many 
electrical  contractors,  and  was  based  on  the  lessons  taught  by  re- 
ports of  electrical  fires.  There  are  rumors  that  even  more  stringent 
requirements  will  soon  be  made.  A  committee  appointed  by  the 
board  of  underwriters  is  now  preparing  new  rules  for  non-metallic 
flexible  conduits,  and  there  is  a  possibility  that  such  conduits  w-ill  be 
required  to  be  fire-proof.  Although  the  new  rule  at  first  thought 
seems  to  be  rather  stringent,  it  is  in  the  line  of  progress  and  good 
work,  and  will  make  all  wiring  safe.  There  is  no  doubt  that  me- 
chanical protection  of  wiring  will  go  a  long  ways  toward  preventing 
fires  caused  by  defects  in  the  wiring  itself. 
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Parallel  Operation    of  Steam  and  Water  Power    Plants. 


By  Charles  Brandeis. 

AN'  interesting  parallel  operation  recently  took  place  in  Montreal, 
Canaila,  between  two  ami  three  phase  system  steam  and 
water  power  plants,  which  may  be  worthy  of  note. 

This  event  was  caused  by  an  unfortunate  break  in  the  main  dam 
of  the  Chambly  Power  Company,  250  feet  of  the  dam  being  carried 
away,  causing  a  conipUte  shut-down  of  the  power  house  for  several 
months.  The  Chambly  Tower  Company,  situated  on  the  Richelieu 
River,  about  17  miles  from  Montreal,  supplies  power  to  the  Montreal 
Street  Railway  Company  and  to  the  company  formerly  known  as 
the  Royal  Electric  Company.  Two  years  ago  the  Chambly  Power 
Company,  the  Royal  Klectric  Company  and  the  Montreal  Gas  Works 
amalgamated  under  the  name  ol  the  Montreal  Light,  Meat  &  Power 
Company. 

The  occurrence  of  this  above-mentioned  disaster  on  November 
,10th  of  last  year,  which  deprived,  at  the  season  of  maximum  demand, 
the  City  of  Montreal  of  some  20,000  hp,  caused  a  virtual  famine  of 
electric  power  and  required  the  united  assistance  of  all  available 
steam  and  other  water  power  plants  in  the  neighborhood  of  Montreal 
to  prevent  the  necessity  of  shutting  down  some  of  the  large  and 
important  factories  and  to  give  satisfactory  service  during  the  peak 
of  the  load. 

The  situation  was  interesting  in  that  there  were  no  less  than  10 
steam  and  water  power  plants,  all  situated  at  considerable  distance 
apart  working  in  multiple,  as  shown  in  the  diagram.  As  will  be 
seen,  these  plants,  equally  divided,  are  under  the  control  of  two 
powerful  competitors,  the  Montreal  Light,  Heat  &  Power  Company, 


.IS  »cll  as  the  induction  motors  as  generators  and  thus  assisted  the 
.Montreal  Light,  llcat  &  Power  Company. 

The  Lacliine  Company  generate,  transmit  and  distribute  their 
power  entirely  on  the  three-phase  system.  While  as.sisling  their 
competitor  the  current  was  transformed  from  three-phase  to  two- 
phase  in  the  sub-station  of  the  latter  and  connected  in  multiple 
with  their  system.  The  latest  addition  of  water  power  supply  for 
the  Lacliine  Company  is  that  from  Shawinigan  Tails,  which  is  trans- 
mitted at  50,000  volts,  three-phase,  over  a  distance  of  85  miles.  The 
Lachinc  Company  have  the  control  over  this  power  supply  for  the 
Island  of  Montreal,  having  leased  it  from  the  Shawinigan  Power 
Company,  and  it  is  expected  that  inside  a  few  years  25,000  hp  will 
be  taken  from  this  source.  The  Standard  Light  &  Power  Company 
supplies  its  customers  with  direct  current,  receiving  its  power  through 
two  400-kw  rotary  converters  from  the  Lachine  Company.  These 
rotarics,  however,  can  be  also  driven  by  steam  engines  supplying 
power  to  their  customers  and  at  the  same  time  assisting  the  Lachine 
Company  as  was  the  case  during  the  failure  of  the  Chambly  dam. 
Similarly,  the  Citizens'  Light  &  Power  Company,  another  plant 
operated  by  the  Lachine  Company,  assisted  by  running  their  syn- 
chronous motors  as  generators  driven  by  steam  engines.  The  whole 
system  worked  adniirnhly  toRctlicr  without  the  slightest  disturbance. 


Predetermination  of  Characteristics. 


In  the  section  of  the  article  by  Prof.  C.  F.  Guilbcrt  on  the  above 
subject  which  appeared  in  the  issue  of  December  20,  there  are 
several  errors.  On  page  1003,  first  column,  eighth  line,  read  Fig.  8 
instead  of  Fig.  2.     In  the  fourth  line  read  D"  H"  B  F"  D'  instead 


MontrMil  StrMt  Rjr 

8,000  H.r.  St.am  A- 
5,000  n. P.  in 
Molor-Gcmrn 


[23 


Shawinigan 
gab. Station 

,000-K.\V.    - 
Water  Power 


Standard  L.  &  F.  Co.  Station 
I  2  lOU-K.W.  Rotaries  * 
2  Steam  Kngines. 
also.  :i .Steam  Engines  for 
10  CO-K.W.  Gi-ucrators 


I  J  ChazDbly 

[^  I  16.000  HP.  SPhase  Generators, 
3-Phasc'  Transformers 

DIAGRAM   SHOWING   INTERCONNECTION  OF  THE  VARIOUS   STATIONS. 

and  the  Lachine  Rapids  Hydraulic  &  Land  Company,  one  company 
operating  on  the  two-phase,  the  other  on  the  three-phase  system,  the 
Lachine  Rapids  Company  supplying  to  its  competitor  3,500  hp. 

Under  normal  conditions  two-phase  current  is  generated  at  the 
Chambly  works,  which  is  transmitted  three-phase  at  25,000  volts 
and  distributed  in  the  city  on  the  two-phase  system,  using  the  Scott 
two-phase  three-phase  system  of  connections.  The  Montreal  Street 
Railway  Company  receives  its  power  from  the  sub-station  of  the 
Montreal  Light,  Heat  &  Power  Company,  operating  five  induction 
and  one  synchronous  two-phase  motors,  which  are  direct  connected 
to  500-volt,  direct-current  generators.  During  the  failure  of  the 
Chambly  dam  the  8,ooo-hp  steam  power  was  used  entirely  and  the 
direct-current  generators  operating  as  motors  drove  the  synchronous 
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of  D"  P  B  Q  D'.  In  the  second  column,  twelfth  line,  read  Fig.  7 
instead  of  Fig.  i.  Fig.  8  was  omitted  and  is  printed  herewith,  to- 
gether with  Fig.  7,  the  two  figures  having  a  common  axis. 


New  German  Cable  Steamers. 


Vice-Consul  Harder  reports  from  Stettin :  The  steamship  Stephan, 
recently  launched  at  the  Vulcan  yards  in  Stettin  for  the  North 
German  Sea  Cable  Works  at  Nordenhamm,  is  the  first  vessel  built 
at  a  German  shipyard  exclusively  for  the  purpose  of  cable  laying. 
In  the  early  part  of  1903  she  will  lay  out  the  new  transatlantic  cable 
now  in  construction  at  the  cable  works  at  Nordenhamm.  The  main 
dimensions  of  the  ship  are :  Length  over  all,  412  ft.  9  in. ;  beam, 
47  ft.  II  in. ;  depth,  32  ft  8  in. ;  draft,  24  ft.  7  in. ;  tonnage,  4,600 
register  tons.  The  whole  capacity  of  the  steamer  will  be  6,050 
tons,  and  she  will  be  able  to  take  5,000  tons  of  deep  sea  and  coast 
cable  in  four  water-tight  cylindrical  tanks,  of  which  the  largest 
is  43  ft.  4  in.  and  the  smallest  36  ft.  in  diameter.  Two  cable 
engines  are  fixed  on  the  ship,  one  for  taking  in  or  for  repairing  a 
cable  already  in  use  and  the  other  for  laying  the  cable. 
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The  Speaking  Arc* 

At  the  meeting  February  5  of  the  Pittsburg  local  branch  of  the 
American  Institute  of  Electrical  Engineers,  Mr.  R.  A.  L.  Snyder 
presented  a  communication  entitled,  "Archophone,"  and  dealing  with 
the  speaking  arc.  The  discovery  of  this  property  of  the  electric 
arc  to  reproduce  speech  was  first  made  by  Dr.  Simon  at  the  Uni- 
versity of  Erlangen.  In  the  fall  of  1897  he  found  that  by  making 
and  breaking  the  current  in  a  circuit  paralleling  an  arc  circuit,  sounds 
corresponding  to  the  make  and  break  v.ere  reproduced  by  the  arc. 
Since  that  time  Dudell  and  Ruhmer  have  taken  up  the  subject,  to 
which  they  have  added  very  materially.  Dudell  shunted  the  arc 
with  inductance  and  capacity,  and  produced  the  whistling  arc.  By 
varying  the  amount  of  capacity  and  inductance  he  could  produce 
a  note  of  any  desired  pitch.  Ruhmer,  following  Bell's  photophone 
principle,  used  a  searchlight  for  transmitting  the  light  waves  from 
an  arc  lamp  to  a  selenium  cell,  a  telephone  receiver  and  battery 
being  placed  in  series  with  the  selenium  cell.  By  this  arrangement 
speech  can  be  transmitted  for  a  considerable  distance  by  means  of 
the  light  waves.  The  Electrical  World  and  Engineer  of  Decem- 
ber 20,  1902,  contained  an  article  by  Mr.  A.  Frederick  Collins  describ- 
ing how  Herr  Ruhmer  transmitted  speech  by  means  of  light  waves 
to  a  distance  of  12  miles  and  in  a  very  satisfactory  manner.  Dr. 
K.  E.  Guthe,  at  the  University  of  Michigan,  gave  an  exhibition  of  a 
speaking  arc  before  the  University  Engineering  Society,  March  28th, 
1902.  He  claims  to  have  discovered  that  the  sound  continues  a 
short  time  after  the  arc  is  blown  out. 

The  lamp  exhibited  by  Mr.  Snyder  was  an  ordinary  Schuster  hot 
wire  arc  lamp,  working  on  no  volts,  direct  current.  In  series  with 
the  lamp  was  an  impedance  coil  shunted  by  an  ordinary  ^olid-back 
transmitter.  The  lamp  and  coil  were  shunted  by  a  condenser.  The 
positive  carbon  is  a  special  kind,  being  impregnated  with  foreign 
substances  to  produce  a  longer  and  more  uniform  arc.  In  the  arc 
formed  between  ordinary  carbons  there  is  a  great  fall  of  potential 
close  up  to  the  positive  carbon.  In  the  arc  formed  between  impreg- 
nated carbons  there  is  a  more  uniform  drop  of  potential  all  the  way 
across  the  arc.    Fig.  i  shows  a  diagram  of  the  circuit. 

A  number  of  arrangements  have  been  suggested  for  the  speaking 
arc  circuit,  but  none  with  a  condenser-shunt,  which  adds  very  ma- 


M 


IMfEOANCe 

■rvwvxA — 


CONDENSER 


rtneosTAT 


<t 


Tf>ANSMITT£F> 
DI.XGRAM    OF   CIRCUIT. 

terially  to  the  results.  An  attempt  has  been  made  to  make  an 
alternating-current  arc  reproduce  speech,  and  though  the  results 
were  reasonably  good,  it  sounded  as  if  the  speech  were  confused 
with  the  notes  of  a  Jew's  harp. 

Several  theories  have  been  advanced  as  to  what  causes  these 
sound  waves  to  issue  from  the  arc.  The  most  logical  explanation 
appears  to  be  the  one  assigning  the  cause  to  the  sudden  expansion 
and  contraction  of  air  due  to  variations  in  the  temperature  of  the 
arc.  In  speaking  into  the  transmitter  the  sound  waves  strike  the 
diaphragm,  causing  the  current  to  pulsate  in  the  transmitter  circuit, 
and  this  pulsating  current  sets  up  similar  pulsations  in  the  arc 
circuit.  The  temperature  of  the  arc  varies  as  the  square  of  the 
current  passing  through  it.  As  the  arc  is  composed  principally  of 
carbon-vapor  in  a  high  state  of  molecular  vibration,  it  has  a  very 
low^  specific  heat.  The  temperature  of  this  vapor  varies  almost  in- 
stantly with  the  current.  When  the  current  is  pulsating,  the 
temperature  of  the  arc  is  raised  or   lowered  correspondingly,  and 


the  volume  of  vapor  is  increased  or  diminished  in  accordance  with 
its  temperature.  Hence  the  volume  of  the  vapor  increasing  and 
diminishing  sets  up  sound  waves  in  the  surrounding  air. 

This  discovery  may  be  utilized  in  the  near  future  to  enable  a 
speaker  to  address  great  audiences  with  but  little  eflort.  This 
can  be  done  by  the  speech  waves  from  a  transmitter  circuit  being 
impressed  upon  the  field  of  an  arc  light  generator.  All  the  lamps 
supplied  by  this  machine  will  reproduce  the  speech.  Besides  being 
of  use  in  addressing  large  audiences  and  transmitting  wireless  tele- 
phone messages,  the  value  of  the  archophone  as  an  advertiser  is 
obvious.     Thunder,  one  of  the  loudest  known  sounds,  is  produced 

by  the  electric  arc. 
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Some  Recent  Electrical  Patents. 


During  the  past  several  months  ten  patents  have  been  issued  to 
Albert  G.  Davis  covering  a  considerable  range  of  invention.  Six 
of  the  patents  relate  to  phase  transformation,  the  applications 
having  been  filed  June  25  and  September  28,  1897.  The  other  four 
have   as   subjects   a   rotary   transforming   device,    a    variable-speed. 


*  A   paper    read   at    the   4th   meeting   of   the   Local    Branch    of   the   An 
Institute  of   Electrical   Engineers,   held   at  Pittsburg,  Pa. 
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FIG.   I. — CONVERTING   SINGLE-PHASE  CURRENTS  TO   POLYPHASE  CURRENTS. 

direct-current  motor,  a  frequency  compensating  means  for  electric 
meters  and  a  regenerative  system  for  electric  traction,  the  dates 
of  application  being  respectively  May  26,  1900;  March  29,  1902; 
March  29,  1902,  and  May  21,  1900. 

In  one  of  the  methods  described  for  converting  from  single  to 
polyphase,  two  synchronous  motors  (Fig.  i)  have  their  direct- 
current  members,  which  are  the  revolvable  parts,  connected  together 
rigidly  at  an  electrical  angle  of  90°.  The  two  legs  from  a  single- 
phase  circuit  form  the  outer  sides  of  a  two-phase  circuit.  Con- 
nection with  one  of  these  legs  is  made  to  the  primary  of  one  motor 
and  with  the  other  leg  to  the  primary  of  the  second  motor ;  opposite 
these  connections,  both  motor  windings  are  tapped  and  a  common 
connection  made  to  the  conductor  forming  the  third  conductor  of  the 
two-phase  circuit.  Another  method  is  illustrated  in  Fig.  2,  where  5s, 
B3  are  two  angularly  displaced  windings  on  a  single  core,  connected 
in  series  as  shown.  C  is  the  secondary  member,  consisting  of  a 
short-circuited  rotor.  When  once  started  the  device  will  run  as  a 
single-phase  induction  motor,  but  as  the  two  windings  are  dephased, 
they  will  form  part  of  a  polyphase  system.  The  condenser,  K,  is 
used  in  starting. 

Still  another  form  is  show  n  in  Fig.  3.  E  is  the  exciter  of  the  field, 
F ,  which  is  driven  at  synchronous  speed  or  by  the  action  of  the 
resultant  field  of  B,  C.  B  and  C  are  two  coils  at  right  angles  con- 
nected as  shown  with  the  single-phase  source  and  the  polyphase 
circuit.  A  modification  of  the  latter  (Fig.  4)  consists  of  a  sta- 
tionary member  with  a  short-circuited  winding,  and  a  revolvable 
member  with  four  salient  poles.  The  four  coils  on  these  poles  are 
interconnected  and  also  connected  to  four  collector  rings ;  two  of 
the  latter  are  connected  to  brushes  from  which  two  sides  of  the 
polyphase  circuit  proceed,  the  other  pair  of  brushes  being  con- 
nected to  the  single-phase  source.  Another  patent  shows  a  still 
further  modification  in  which  there  is  a  common  short-circuited 
member  and  two  separate  structures  carrying  the  phase-displacing 
windings,  and  a  third  structure  carrying  the  inducing  windings. 
The  patents  describe  details  of  starting.  The  advantage  claimed 
for  this  method  of  phase  transformation  is  that  any  change  in  the 
load  of  the  secondary  system  will,  at  most,  produce  a  corresponding 
change  in  each  of  the  secondary  circuits  and  will  not  affect  their 
relative  phase  angles.  An  adjustment  of  the  phase  relation  of 
the  e.m.fs  induced  in  the  secondary  system  is  provided. 
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The  patent  entitled  "Rotary  IraiLiforming  Ajiparuliis"  relates  to 
a  rotary  converter  whicli  admits  of  oiiy  desired  ratio  of  conversion. 
Referring  to  Fig.  •(.  which  shows  a  converter  with  a  rcvolvable  field, 
the  essential  features  are  the  double  magnetic  elements  of  the  sta- 
tionary part,  one  carrying  a  primary  winding  connected  with  the 
polyphase  source,  and  the  other  a  secondary  winding  connected  with 
the  comnuitntor.  Means  arc  provided  for  varying  the  length  in 
circuit  of  the  primary  coils,  thereby  varying  the  direct-current 
voltage.  The  patent  describes  the  principle  applied  to  a  stationary 
field  and  rotating  primary  and  secondary  coils. 

The  variable-speed  electric  motor,  which  forms  the  subject  of  a 
patent,  is  of  the  clas<!    f<^r  driving  machine  tools,  printing  presses, 


FIGS.  2  .\ND  3.- 


CONVERTING  SINGLE-PHASE  CURRENTS  TO  POLYPHASE 
CURRENTS. 


etc.  A  small  motor-generator  is  employed  of  about  one-tenth  the 
capacity  of  the  working  motor.  The  latter  is  of  the  ordinary  direct- 
current  type  and  by  means  of  its  controller  first  takes  current  from 
the  motor-generator;  after  a  predetermined  speed  is  reached  the 
motor  is  connected  directly  to  the  line  and  the  motor-generator  stops 
running.  The  controller  gives  13  speeds,  of  which  five  are  with 
the  motor-generator  in  circuit — the  control  of  the  main  motor  being 
through  armature  and  field  rheostats. 

The  patent  on  frequency-compensating  means  for  electric  meters 
relates  to  the  use  of  a  circuit   containing  capacity  and  inductance 


FIG.  4. — ANOTHER  FORM  OF  ROTARY  CONVERTER. 

whereby  changes  in  frequency  are  compensated  for.  For  the  normal 
frequency  the  capacity  and  inductance  have  such  a  relation  that 
there  is  no  compensating  effect.  If,  however,  the  frequency  changes 
either  above  or  below  normal,  their  relative  effect  is  altered,  the  in- 
ductance preponderating  upon  rise  of  frequency  and  the  capacity 
upon  fall  of  frequency.  This  circuit  is  shunted  about  one  of  the 
meter  current  coils,  and  the  difference  of  phase  which  it  may  pro- 
duce with  respect  to  its  companion  coil  results  in  a  correcting  torque 
on  the  damping  disc. 


'I'hc  regenerative  system  patented  is  particularly  adapted  for  use 
with  modern  high  s|)ecd  motor  cars  or  trains  employing  a  number 
of  motors.  Its  priiu'ipal  object  is  to  return  to  the  supply  line  energy 
when  the  car  or  train  is  being  retarded.  Another  application  is  in 
slartmg  a  car  or  train  from  a  station  without  the  resistance  ordi- 
narily carried  for  the  purpose  of  varying  the  c.m.f.  impressed  on  the 
motor  circuit.  Three  additional  contact  rails  are  rc<|uired  on  the 
track,  and  certain  apparatus  located  at  one  or  more  points  along 
the  line.  In  one  modilic.ition  this  consists  of  an  alternating-current 
motor-generator  set,  the  field  of  the  direct-current  generator  being 


FIG.  5. — CONVERTER  WITH   REVOI.VABLE  FIELD. 

varied  by  electrically-operated  means  at  the  fixed  point  and  con- 
trolled from  the  moving  vehicle.  To  maintain  a  constant  feed 
for  the  car-motors  when  acting  as  generators,  a  shunt-wound  gen- 
erator is  mechanically  coupled  to  the  motor-generator.  A  storage 
battery  might  be  substituted  for  the  latter.  This  combination  per- 
mits of  the  transformation  of  the  constantly-diminishing  e.m.f.  gen- 
erated by  the  motors  of  the  vehicle,  acting  as  generators,  into  a 
practically  constant  e.m.f.  counter  to  and  greater  than  that  of  the 
line,  so  that  a  current  will  continue  to  flow  from  the  generators  on 
the  cars  to  the  line  until  the  car  is  brought  almost  to  a  full  stop. 
The  function  of  the  shunt-wound  generator  or  storage  battery  is 
to  keep  the  fields  of  the  car  motors  practically  constant,  independent 
of  the  line  voltage,  while  the  motors  are  acting  as  generators. 
The  trolley  or  third  rail  is  required  to  be  divided  into  sections, 
an  advantage  of  which  is  that  with  the  present  arrangement  there 
can  be  no  collision  with  a  car  standing  still  at  a  station. 


New  Telegraph  Competition. 


News  from  the  West  states  that  immediate  competition  with  the 
Western  Union  and  Postal  Telegraph  Companies  in  commercial 
business,  and  ultimately  competition  with  both  of  those  companies 
in  general  telegraph  business  is  the  purpose  of  a  new  telegraph 
company  which  has  been  organized  quietly  in  the  interest  of  St. 
Louis  and  Chicago  capitalists. 

Absorption  of  all  leased  lines  which  may  be  released  at  lower 
rates,  the  use  of  their  lines  for  telephone  purposes,  which  it  is 
declared  will  bring  all  of  the  independent  lines  in  the  territory 
covered  by  the  new  company  into  Chicago,  and  an  attempt  to  control 
all  the  Board  of  Trade  and  stock  exchange  business  in  the  West,  are 
further  intentions  of  the  concern. 

The  work  of  the  new-  company  has  progressed  so  far  that  the 
promoters  have  already  secured  options  on  the  Chicago  &  Milwau- 
kee Telegraph  Company,  operating  betw-een  Chicago  and  Milwaukee, 
the  National  News  Telegraph  Company,  an  Illinois  corporation, 
and  a  short  line  which  now  enters  St.  Louis. 

Th^  Orthwein  family  of  St.  Louis  is  credited  in  dispatches  from 
that  city  with  the  promotion  of  the  deal,  and  they,  with  their  asso- 
ciates in  Chicago,  whose  names  have  not  yet  been  given  out,  will 
endeavor  to  furnish  a  complete  commercial  service  between  Mil- 
waukee, St.  Louis,  Chicago  and  Kansas  City. 


February  21,  1903. 
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The  Construction  of  Aerial  Telephone  Lines — IV. 


By  Arthur  V.  Abbott,  C.  E. 


COST  OF  OPEN  WIRE  LINES. 

THE  cost  of  constructing  open  wire  telephone  lines  is  probably 
the  most  difficult  item  to  estimate  of  all  the  various  parts  of  the 
telephone  plant.  This  is  partly  owing  to  the  absence  of  any  real 
and  definite  standard  type  of  construction  and  partly  to  variation 
in  prices  that  obtain  in  different  parts  of  the  country  for  the  various 
materials  used.  The  city  line  must  be  built  to  carry  a  greater  number 
of  wires  than  is  usually  necessary  in  cross-country  lines,  and  must 
be  designed  with  the  view,  ultimately,  of  carrying  perhaps  several 
aerial  cables.  In  addition  to  greater  strength,  city  lines  must  present 
a  much  better  appearance  than  is  demanded  in  country  work.  Wages 
and  price  of  materials  in  cities  are  often  considerably  higher  than  in 
country  districts.  Rights  of  way  are  more  expensive  and  more 
difficult  to  obtain,  and  greater  delays  are  frequent  during  construc- 
tion.   For  such  reasons  the  city  line  is  considerably  more  expensive 
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Cost  of  Paving,  per  Square  Yard 
35  :iO  2.)  to  15  00  So  60  05 

Height  of  Poles,  in  Feet  Cost  of  Open  Wire  Lines,  City  Style 

FIG.    I. — T.^BLE  OF   DATA   FOR   ESTIMATING   COST   OF   POLE   SETTING. 

than  that  constructed  in  the  country.  The  chief  items  composing 
open  wire  line  cost  are  poles,  cross  arms  with  pins  and  insulators, 
wire  and  labor  of  erection.  To  aid  in  the  estimation  of  open  wire 
costs  six  tables  in  graphical  form  are  prepared.  Table  2  gives  the 
cost  of  single  poles,  and  the  cost  per  wire  mile  of  various  sizes  of  cop- 
per wire  (at  various  prices  of  copper  per  pound)  erected  in  place  in- 
cluding cross  arms,  hardware,  pins,  insulators  and  labor  of  erection. 
Holding  this  table  with  the  point  A  in  the  lower  right-hand  comer, 
a  scale  marked  "Pole  Cost  in  Dollars"  is  found  on  the  left  hand.  On 
the  bottom  there  are  two  scales  reading  from  25  to  65  in  both  direc- 
tions denominated  "Height  of  Poles  in  Feet."  In  the  body  of  the 
table  there  are  nine  curves.  A,  B,  C,  D,  E,  F,  G,  H  and  /,  by  means 
of  which  the  cost  per  pole  of  various  kinds,  sizes  and  lengths  can  be 
calculated.  The  kinds  of  poles  to  which  these  curves  apply  are  as 
follows : 

A  Southern  cedar,  delivered  in  Northern  States,  7-in.  top,  best 
quality. 

B  Northern  pine  or  cedar,  8-in.  tops,  delivered  in  Middle  Western 
States. 


C  Southern  cedar,  --in.  tops,  delivered  in  Northern  States,  ordi- 
nary quality. 

D  Chestnut,  7-in.  tops,  delivered  within  wagon  haul  of  point  of 
cutting. 

E    Southern  cedar,  6-in.  tops,  delivered  in  Southern  States. 

F    Yellow  pine,  7-in.  tops,  delivered  in  Northern  States,  untreated. 

G    Yellow  pine,  8-in.  tops,  delivered  in  Northern  States,  untreated. 

H    Yellow  pine,  7-in.  tops,  delivered  in  Northern  States,  creosoted. 

/    Yellow  pine,  8-in.  tops,  delivered  in  Northern  States,  creosoted. 

Example:  To  find  the  cost  of  a  chestnut  pole  40  feet  high,  7-in. 
top,  a  vertical  from  40  on  the  lower  scale  to  Curve  D,  thence  a  hori- 
zontal to  the  left-hand  scale  finding  $3.40.  The  "Height  of  Poles," 
scales  should  be  read  from  left  to  right  for  Curves  ^  to  £  inclusive, 
and  from  right  to  left  per  curves  F  to  I  inclusive. 

By  turning  the  sheet  around  so  that  the  point  B  is  in  the  lower 
right-hand  corner,  the  curve  per  cost  of  wire  can  be  read.  The  lower 
horizontal  scale  is  "Price  of  Copper  per  Pound,"  and  should  include 
delivery  at  nearest  railway  stations.  The  left-hand  scale  is  "Cost 
per  Wire  Mile  for  Wire,  Pins,  Glass  and  Cross  Arms  erected."  Car- 
riage bolts,  lag  screws,  braces,  etc.,  are  included  and  labor  of 
stringing,  putting  up  and  tieing.  Two  sets  of  curves  are  given,  one 
set  for  copper  wire  and  from  No.  6  to  14  inclusive  B  &  S  gauge, 
indicated  by  full  lines,  and  one  set  in  dotted  lines  for  Nos.  7,  8  and  9 
B.  W.  G.  The  best  quality  of  standard  ten-pin  yellow  pine  cross  arms 
(untreated,  but  painted)  is  assumed.  If  common  pine  ariris  are 
used,  deduct  $3.75  from  the  cost  of  any  mile  of  wire.  Thus  the  cost 
of  a  mile  of  No.  8  B.  &  S.  wire  at  14  cents  per  pound  is  found  by 
following  a  vertical  from  14  on  the  lower  scale  to  the  curve  headed 
No.  8,  B.  &  S.,  thence  a  horizontal  to  the  left-hand  finding  $43.80. 
If  common  arms  are  used  deduct  $3.75,  giving  $40.05  per  mile. 

Tables  I  and  3  contain  the  data  for  estimating  cost  of  poles  set, 
ready  for  cross  arms  and  wire.  Table  i  is  calculated  for  city  lines 
and  Table  3  for  country  lines.  Holding  Table  2  with  A  in  the  lower 
right-hand  corner,  the  lower  scale  is  "Height  of  Poles  in  Feet,"  while 
the  left-hand  scale  gives  the  expense  of  the  various  items  comprised 
in  the  cost  of  a  mile  of  poles  ready  for  arms.  These  curves  are 
based  on  wages  at  $1.75  per  day,  and  $3.25  per  day  for  teaming.  The 
expense  of  poles  set,  ready  for  arms,  is  divided  into  7  parts. 

1st.    The  Cost  of  Poles. 
Labor. 

General  Expense. 
Painting. 


2nd. 
3rd. 

4th. 
5th. 


Hardware. 

6th.  Teaming. 

7th.    Paving. 

Curves  lA',  lA"  and  lA'"  give  the  total  cost  per  mile  for  poles 
only.  Curve  lA  shows  the  cost  of  creosoted  yellow  pine  poles,  lA' 
northern  pine  or  cedar,  \A"  yellow  pine  poles  uncreosoted  and  lA'" 
chestnut  poles.  Curve  2  gives  the  labor  expense.  This  includes  pole 
inspection  at  point  of  delivery,  shaving,  framing  and  other  carpenter 
work  to  prepare  the  pole  for  setting ;  labor  of  loading  and  unloading 
from  teams;  the  removal  of  pavement  and  digging  the  necessary 
holes ;  the  refillment  of  the  hole  and  tamping  of  the  pole  after  setting 
and  the  temporary  replacement  of  the  pavement.  Curve  3,  "General 
Expense,"  includes  all  items  which  cannot  be  properly  classified 
under  any  of  the  other  headings,  such  as  cost  of  supervision,  car  fares 
for  workmen  employed,  office  expenses,  etc.  Curve  4  is  devoted  to 
painting,  giving  the  cost  of  painting  the  poles  two  coats  of  lead  in 
linseed  oil  with  a  coat  of  black  paint,  6  feet  high  from  the  ground. 
Curve  5,  headed  "Hardware,"  is  the  cost  of  pole  steps,  protection 
strips,  butt  guards,  wheel  guards,  etc.,  etc.  Curve  6,  headed  "Team- 
ing," is  the  cost  of  all  teaming,  including  hauling  of  poles,  tools, 
machinery,  etc.,  to  and  from  the  line  location.  Curve  7,  headed 
"Paving,"  gives  the  cost  of  necessary  repaving  around  the  excavation 
made  in  which  to  place  the  pole.  As  the  cost  of  paving  is  itself 
variable,  this  curve  must  be  read  by  aid  of  the  supplementary  hori- 
zontal scale,  headed  "Cost  of  Paving  per  Square  Yard."  The  prices 
on  this  scale  run  to  $3,  and  the  cost  of  repaving  per  mile  of  poles 
is  found  by  taking  the  cost  of  paving  per  yard  on  the  lower  scale, 
following  a  vertical  to  Curve  7  and  thence  a  horizontal  to  the  left- 
hand  scale.  For  example,  at  $2  per  yard  the  cost  of  paving  for  one 
mile  of  poles  is  found  by  following  a  vertical  from  $2  on  the  lower 
horizontal  scale  to  the  Curve  7  and  thence  a  horizontal  to  the  left- 
hand  scale,  finding  $150.  By  inverting  Table  2  so  that  B  appears  in 
the  lower  right-hand  curve  a  set  of  four  summation  curves  are  found 
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showing  the  complete  cost  of   ull  the  preceding  items  per   mile  of      lo  find  the  cost  of  a  mile  of  poles,  ready  for  cross  arms,  srlcct  the 
poles  let  ready  for  arms.     Four  curves  are  given— Jf  A'  V  and  Z—      height  of  the  polr  on  the   lower  hori/onlal  scale,   follow  ;i  verticil 
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Height  of  Poles,  in  Feet 

Fig.  2.— Table  Showing  Cost  of  Poles,  Wires,  Etc. 

respectively,  applying  to  yellow  pine  poles  treated,  northern  pine  or      till  the  curve  of  the  kind  of  pole  to  be  used  is  found,  and  thence  a 
cedar,  yellow  pine  poles  untreated  and  chestnut  poles.    For  example,      horizontal  to  the  left-hand  scale.     Thus  a  mile  of  50-ft.  poles  of 
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yellow   pine,  creosoted,   will   cost  $1,412;  of  northern  pine,  $1,148; 
of  yellow  pine,  untreated,  $1,024;  of  chestnut,  $868. 

Table  3  is  arranged  in  precisely  the  same  manner  but  applies  to 
country  style  pole  lines.  Holding  this  table  with  A  in  the  lower 
right-hand  corner,  the  lower  scale  is  "Height  of  Poles  in  Feet"  and 
the  left-hand  scale  "Cost  of  various  items  in  dollars  per  mile."  For 
country  lines  there  are  only  four  items : 

1.  Poles. 

2.  Labor. 

3.  Teaming. 

4.  General  expense. 

Curves  for  two  varieties  of  poles,  \A  northern  pine  or  cedar  poles 
and  lA'  chestnut  poles  are  given.     Curve  3   gives  the  labor  cost, 
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FIG.  3. — DATA  FOR  ESTIMATING  COST  OF  POLES  SET  FOR  CROSS  ARMS,  ETC. 

Curve  3  that  for  teaming  and  Curve  4  the  general  expense,  and  for 
these  the  same  explanations  apply  as  have  been  already  given  for 
Table  i.  By  inverting  Table  3,  so  that  B  is  in  the  lower  right-hand 
corner,  the  total  cost  per  mile  of  poles,  ready  for  cross  arms,  is 
found.  Three  curves  are  here  given — X,  Y  and  Z — applying  respec- 
tively to  lines  constructed  of  yellow  pine  treated,  northern  pine  or 
cedar  and  chestnut  poles.  Thus  a  mile  of  45'  chestnut  poles  is  seen  to 
cost  $428,  a  mile  of  45'  pine  poles  $628,  and  a  mile  of  treated  yellow 
pine  $960. 

The  information  thus  presented  in  Tables  (Figs.)  i,  2  and  3  will 
enable  the  reader  by  selecting  such  items  as  may  be  desired  to  cal- 
culate with  great  rapidity  and  by  means  of  a  few  simple  additions 
the  cost  of  almost  any  kind  of  open  wire  line  in  any  location. 


Nebraska  Independent  Telephone  Interests. 


The  managers  and  superintendents  of  the  independent  telephone 
exchanges  in  the  southeastern  part  of  Nebraska  held  a  meeting  in 
Nebraska  City  on  February  7  and  organized  the  Southeastern 
Nebraska  Telephone  Association.  The  object  of  the  association  is 
to  bring  about  a  system  of  uniform  rates  over  all  of  the  independent 
lines  in  that  part  of  the  State.  The  following  officers  were  elected : 
A.  E.  Gantt,  Falls  City,  president ;  T.  H.  Pollock,  Plattsmouth, 
vice-president;  A.  M.  Munn,  Nebraska  City,  secretary.  The  three 
officers,  with  J.  C.  Killarney.  of  Auburn,  and  C.  N.  Kadus,  of 
Stella,  will  compose  the  Executive  Committee.  The  next  meeting 
of  the  association  will  be  held  at  Falls  City. 


EACH  advance  of  wireless  telegraphy  has  emphasized  the  in- 
efficiency of  the  spark-gap  interrupter,  and  this  element  has 
threatened  to  be  the  weak  factor  in  the  commercial  develop- 
ment of  aerial  transmission.  In  the  Marconi  transatlantic  experi- 
ments the  power  required  at  the  disruptive  gap  was  enormous  in 
comparison  with  the  presumable  quantity  of  energy  radiated  from 
the  antennx,  and  a  serious  incident  of  the  great  local  disturbance 
thereby  set  up  has  been  the  adverse  effect  on  telephonic  service  over 
a  wide  range,  which  forecast  trouble  for  the  exploiters  of  com- 
mercial wireless  telegraphy.  It  is,  therefore,  a  matter  of  unusual 
interest  to  learn  that  an  interrupter  for  an  oscillating  circuit  has 
recently  been  devised  which  not  only  very  greatly  reduces  the  draft 
on  the  source  of  electrical  energy  but  possesses  most  valuable  prop- 
erties with  respect  to  exact  control,  and  at  the  same  time  is  ex- 
tremely simple  in  form  and  application. 

In  wireless  telegraphy  the  spark-gap  oscillating  circuit  has  here- 
tofore been  employed,  either  in  connection  with  the  simple  induction 
coil  or  the  disruptive  gap.  In  his  studies  on  the  mercury  vapor  tube, 
it  occurred  to  Mr.  Peter  Cooper  Hewitt  that  the  "electric  valve" 
property  of  the  vapor  lube,  which  property  he  has  employed  in  his 
static  converter,  could  be  applied  to  the  oscillating  circuit.  This 
application  ha  has  succeeded  in  carrying  out  in  a  most  successful 
manner. 

Briefly  stated,  the  spark-gap  of  the  oscillating  circuit  is  replaced 
by  a  mercury  vapor  tube  in  parallel  with  a  condenser.  Assuming 
that  the  immediate  source  of  electrical  energy  is  a  transformer,  in 
the  transformer  secondary  in  series  are  a  condenser  and  the  primary 
of  the  antennae-ground  circuit,  the  condenser  being  shunted  by  a 
vapor  tube.  The  tube  does  not  differ  in  principle  from  the  usual 
Cooper  Hewitt  vapor  tube,  though  naturally  of  a  somewhat  different 
form,  owing  to  its  different  application,  and  the  nature  of  the  work 
to  be  performed.  The  transformer  secondary  voltage  may  range 
between  10,000  and  20,000  volts. 

The  fundamental  advantage  of  this  interrupter  is  the  enormous 
speed  of  interruption  that  may  be  attained,  and  the  absolute  control 
of  this  speed.  Moreover,  by  proper  design  and  adjustment,  any 
given  rate  of  interruption  can  be  secured.  With  the  disruptive  spark 
there  is  a  limit  to  the  efficient  rate  of  interruption  fixed  by  the  time 
required  for  the  condenser  to  clear  itself,  and  this  rate,  as  well  as 
the  total  effect,  is  variable,  owing  to  the  mobility  of  the  arc,  the 
condition  of  the  knobs  with  respect  to  polish,  etc.  This  latter  con- 
sideration does  not  apply  to  the  mercury  electrode  surface,  and  the 
vacuum  discharge  is  not  subject  to  similar  fluctuations.  It  follows 
that  with  this  new  type  of  interrupter  it  is  possible  to  create  and 
maintain  continuously  oscillations  of  an  absolutely  definite  character, 
the  great  importance  of  which  consideration  with  respect  to  wireless 
telegraphy  is  obvious. 

The  practical  advantages  of  the  interrupter  are  no  less  evident. 
The  efficiency  is  very  high,  the  loss  being  about  proportional  to  the 
drop  of  about  14  volts  in  the  tube,  and  in  a  circuit  of  10.000  volts 
this  amounts  to  a  but  small  fraction  of  one  per  cent.  The  device, 
consisting  merely  of  a  glass  tube  or  bulb  with  sealed-in  electrodes, 
is  inexpensive,  and  in  case  of  breakage  can  be  immediately  replaced 
by  another  in  the  same  manner  as  an  incandescent  lamp. 


Telephony  in  Washington,  D.  C. 


The  long-standing  trouble  between  the  Bell  telephone  system 
and  the  local  subscribers  in  Washington,  D.  C,  has  been  satis- 
factorily settled  by  General  Manager  Bethell,  whose  regime  has 
been  marked  by  a  noteworthy  improvement  all  along  the  line.  The 
Subscribers'  Association  will  drop  all  its  100  suits  against  the 
Chesapeake  &  Potomac  Company  as  to  rates  and  grades  of  service 
and  will  receive  $10,000  to  offset  its  claims.  The  company  agrees 
also  to  rebate  half  of  the  suspense  accounts,  making  another  $10,000, 
and  the  question  of  new  rates  is  left  for  the  future  development 
to  determine.  Mr.  Bethell  has  announced  that  the  plans  of  im- 
provement for  the  next  two  years  involve  the  expenditure  of  about 
$1,000,000.  Out  of  the  2,000  subscribers  in  Washington,  the  burden 
of  the  fight  had  been  borne  at  last  by  only  200,  and  all  the  com- 
mercial interests  of  the  District  have  recorded  their  support  of  the 
arrangement  and  of  the  progressive  attitude  of  the  company. 
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Ncvv   TcIcplioiiL-   I'UILIUS. 

If  the  necessity  lor  <in  arliclc  inuy  be  judgrd  by  the  number  of 
patents  providing  for  it,  then  surely  the  need  for  some  antiseptic 
screen,  gas  or  solid,  for  telephone  instruments  is  very  great.  In- 
deed, with  the  patent  issues  as  a  criterion,  by  this  time  a  large  pro- 
portion of  the  population  should  be  sulfcrinK  from  some  disease 
"transmitted  by  telephone."  Fortunately,  this  telephone  infection 
seems  to  be  largely  an  output  of  the  imagination ;  nevertheless, 
the  inventors  ol  antiseptic  appliances  go  right  on  with  their  work, 
the  latest  production  being  a  form  of  the  "shcct-of-papcr"  type  of 
protector  embodied  in  a  patent  issued  to  S.  G.  Ballard.  This  device 
is  a  holder  for  sheets  of  paper  arranged  to  clamp  upon  the  trans- 
mitter so  that  a  fresh  sheet  may  be  dropped  in  front  of  the  mouth 
piece  before  each  conversation.  The  patent  is  chiefly  concerned  with 
details  of  construction,  but  it  is  rather  interesting  to  note  in  the 
specification  that  the  inventor  lays  almost  as  much  weight  upon  the 
value  of  the  sheets  of  paper  as  advertising  space  as  upon  their 
antiseptic  value. 

In  two  patents  issued  to  Mr.  Edward  E.  Clement,  of  Philadelphia, 
there  is  an  interesting  application  of  the  coherer  to  "wire"  telegraphy 
and  other  long-distance  signaling,  such  as  telephone  calling  signals. 
In  this  system  a  coherer  of  large  current-carrying  capacity  and  of 
a  very  high  normal  or  decohered  resistance  is  so  related  to  the 
line  that  it  serves  directly  as  the  controlling  switch  or  contact  of 
the  local  signal  apparatus,  when  acted  upon  by  a  high  potential 
discharge,  received  either  directly  or  indirectly  from  the  distant 
station  by  means  of  the  main  line  wires.  In  one  patent  the  use  of 
such  a  system  at  common  battery  subscribers'  stations  in  lieu  of 
the  usual  condenser,  is  described,  while  the  other  patent  deals 
with  the  general  application  of  this  method  of  signaling. 

Considering  the  latter  patent  first.  Fig.  i  will  illustrate  the 
general  principle,  this  showing  one  of  the  many  ways  of  using 
the  system  which  have  been  devised  by  the  inventor.  Here  C 
represents  the  coherer,  preferably  a  glass  tube  containing  rather 
large-sized  iron  and  nickel  filings,  mixed.  The  wires  of  the  main 
line  are  represented  by  i  and  2,  while  the  local  circuit  is  25,  b'  L,  24, 
V.  When  the  key,  K,  is  depressed  a  current  flows  through  the 
local  and  line  circuits  in  series,  thereby  magnetizing  the  core  in  U. 
When   the  key   is   released   the   discharge   of   the   electromagnet   is 
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FIG.     I. CLEMENT    SIGNAL    SYSTEM. 

sufficient  to  cohere  the  particles  oi  C,  when  battery,  b'  operates  the 
local  signal.  When  this  local  signal  is  a  telegraph  sounder,  the 
decoherence  will  be  accomplished  by  the  sounder.  When,  how- 
ever, the  signal  is  a  telephone  switchboard  line  lamp,  Mr.  Clement 
proposes  to  operate  a  tapper  in  connection  with  the  switchboard  jack, 
mounting  his  coherer,  for  this  purpose,  immediately  below  the 
jack  in  such  a  manner  that  the  insertion  of  a  plug  will  operate 
the  tapper. 

In  the  use  of  the  coherer  in  lieu  of  the  subscribers'  station  con- 
denser, the  former  is  associated  either  directly  or  indirectly  with 
the  hook  switch,  or  is  mounted  upon  the  magneto  bell  frame.  It 
is  wired  directly  in  series  with  the  ringer,  the  two  being  then 
bridged  across  the  line.  The  normal  twenty-odd  volts  direct  cur- 
rent of  common  battery  practice  is  not  sufficient  to  cohere  the  filings, 
and  decohered  their  resistance  is  said  to  be  about  one-tenth  megohm. 
When,  however,  the  alternating  ringing  current  of  seventy  volts  is 
applied  to  the  line,  the  resistance  of  the  coherer  is  reduced  to 
forty  ohms  and  the  bells  ring.  The  act  of  removing  the  receiver 
from  the  hook  switch  or  the  operation  of  the  ringer  armature,  ac- 
cording to  arrangement,  shakes  the  coherer  and  decoheres  it. 

It  is  difficult  to  state  with  certainty  the  future  of  such  a  novel 
system,  but  it  may  be  said  with  safety  that  a  great  deal  of  refining 
will  be  necessary  before  the  coherer  will  be  applicable  to  telephone 
working  with  even  a  small  fraction  of  the  reliabilitj'  of  the  relays 
and  condenser  it  attempts  to  supersede. 

As  a  means  of  reducing  the  mutual  capacity  of  the  wires  of  a 
telephone  line  run  in  cable,  Mr.   R.   F.   Hall  has  devised  a  paper 


spacer  to  be  wound  with  the  wires  (jf  a  telephone  cable,  having 
twisted  pairs  according  to  usual  telephone  cable  practice.  In  this 
cable  the  paper  spacing  strip  is  corrugated  transversely  so  that  it 
forms  a  connected  series  of  U's.  The  bottoms  of  these  are  cemented 
to  a  paper  backing  strip,  gomewhal  wider  than  the  U  strip.  When 
the  paper-insulated  wires  arc  to  be  twisted  in  pairs,  they  are  placed 
one  on  e.ich  side  of  the  corrugated  strip,  lying  in  the  corners  be- 
tween it  and  the  backing  strip.  Hy  this  means  the  backing  strip 
serves,  after  twisting,  to  hold  the  several  parts  together,  while 
the  spacing  strip  holds  the  wires  apart.  Mr.  Hall  has  assigned 
his  patent  to  the  Western  IClectric  Company. 

In  a  patent  granted  to  C.  H.  Thordarson,  of  Chicago,  an  im- 
provement in  telephone  magneto  bells  is  described.  This  improve- 
ment consists  in  making  the  polarizing  magnet  of  two  parts,  held 
together  by  a  clamping  screw  passing  through  an  elongated  hole 
or  slot  in  one  of  its  portions.  Hy  this  means  the  length  of  the  polar- 
izing magnet  may  be  varied,  this  in  turn  varying  the  air-gap  be- 
tween the  free  pole  and  the  armature,  and  thus  facilitating  adjust- 
ment of  the  polarizing  field. 

A  "Telephone  Transmitter"  is  the  subject  of  a  patent  issued  to 
Frank  S.  Tucker,  of  Boston,  and  assigned  to  the  Electric  Gas 
Lighting  Company.  The  improvements  described  are  mechanical 
in  nature  and  may  be  best  described  by  reference  to  Fig.  2.  The 
bridge  piece  which  supports  both  the  diaphragm  and  button  has 
upon    its   ends   projections,    d,    whicii    arc    adapted   to   engage    in    a 


FIG.    2. — TUCKER    TRANSMITTER. 

groove,  c,  in  the  transmitter  front.  In  assembling  one  end  of  the 
bridge  piece  is  inserted  in  the  groove,  when  the  other  is  pressed 
in  position  through  a  slot  provided  for  that  purpose.  The  case  is 
then  g^ven  a  part  revolution,  thereby  locking  the  whole  in  position. 
The  last  patent  of  the  issue  of  February  10,  relating  to  telephony, 
is  entitled  "Telephone-Protecting  Device,"  and  has  been  granted 
to  G.  R.  Bonham.  This  apparatus  consists  of  the  equivalent  of 
a  knife  switch  to  be  inserted  in  a  telephone  line  just  before  the 
subscriber's  premises  is  reached.  This  switch  has  no  hinge,  and  the 
blades  are  so  shaped  that  when  locked  together  manually  the  main 
line  wire  pulling  one  way,  and  the  subscriber's  wire  pulling  the 
other,  will  be  insufficient  to  cause  the  switch  to  open.  A  cord  is, 
however,  extended  through  the  house  wall  to  the  telephone  in- 
strument and  in  case  of  a  storm  coming  up  the  blades  may  be 
separated  by  an  additional  pull  put  upon  the  cord.  This  device 
will  certainly  open  the  circuit  wide  enough,  as  the  wires  will  fall 
to  the  nearest  support;  but  after  the  storm — "Who  will  put  them 
up  again?" 


Ohio  Independent  Telephone  Companies. 


A  meeting  of  representatives  of  independent  telephone  companies 
of  Ohio  was  held  in  Cleveland  on  February  7  for  the  purpose  of 
establishing  a  more  potent  "Community  of  Interests"  among  them- 
selves. An  organization  was  effected  under  the  name  of  the  Inde- 
pendent Telephone  Traffic  Company  of  Ohio.  Membership  will  be 
limited  to  the  heads  of  independent  telephone  companies,  and  no 
member  will  be  permitted  to  own  more  than  ten  shares. 

It  is  explained  by  one  of  the  most  active  promoters  of  the  new 
concern  that  it  will  be  a  straight  business  enterprise.  The  company 
will,  among  other  things,  purchase  for  its  members  supplies  of 
various  kinds,  and  although  this  branch  of  the  business  has  not 
yet  been  fully  organized,  it  is  not  intended  that  it  shall  interfere 
with  the  business  of  manufacturers  of  telephone  apparatus  or  con- 
struction material.  Among  other  advantages  offered  by  the  asso- 
ciation will  be  the  employment  of  engineers  for  the  purpose  of 
working  out  uniformity  of  practice  and  construction.  There  will 
be  a  central  clearing  house  for  toll  business,  and  each  company  will 
receive  its  pro   rata  of  the  receipts  for  the  business  passing  over 
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its  lines.  A  department  will  be  maintained  for  the  distribution  of 
information  to  members,  and  a  "bad  debt  exchange"  will  also  be 
established. 

There  were  prrtent  at  the  meeting  representatives  of  47  companies. 
It  is  thought  that  a  large  majority  of  the  independent  companies 
in  the  State  will  become  members  of  the  association.  The  first 
meeting  will  be  held  in  Cincinnati  some  time  during  May  next.  A 
press  committee  will  be  formed  for  the  purpose  of  giving  out  such 
information  relative  to  the  meetings  as  shall  be  deemed  advisable  by 
the  officers. 

The  following  officers  were  elected  at  the  organization  meeting : 
President,  W.  Gilbert  Thompson,  Lebanon,  Ohio;  first  vice-presi- 
dent, Judge  Crissinger,  Marion ;  second  vice-president,  H.  C.  Devin ; 
treasurer,  A.  V.  Hageman,  Lorain.  The  directors  are  G.  P.  Thorpe, 
F.  L.  Beam,  Carl  Curtiss,  R.  E.  Hamblin  and  H.  H.  Robinson. 


CURRENT   NEWS   AND    NOTES. 


CHICAGO  ELECTRICAL  ASSOCIATION.— At  the  meeting 
of  the  Chicago  Electrical  Association  on  February  20,  in  the  Monad- 
nock  Building,  Mr.  H.  H.  Brinckerhoff,  general  manager  of  the 
Metropolitan  West  Side  Elevated  Railway  Company,  of  that  city,  is 
to  discuss  third-rail   methods,   with  illustrations. 


OFFICIAL  WIRELESS  TELEGRAPHY  IN  FRANCE.— A 
special  cable  dispatch  from  Paris  of  February  9  says :  The  Journal 
OMciel  publishes  a  Presidential  decree  stating  that  the  Department 
of  Posts  and  Telegraphs  alone  is  authorized  to  work  the  wireless 
system  of  telegraphy.  Individuals  desirous  of  working  such  a  system 
must  obtain  permission  from  that  department. 


OERLIKON  INDUCTION  MOTOR  WITH  FOUR  SPEED 
VARIATIONS. — In  the  article  with  the  above  caption,  which  ap- 
peared in  the  issue  of  January  17  several  errors  occur.  The  author 
of  the  article  is  Dr.  Hans  Behn-Eschenburg,  not  Hans  Behr.  On 
page  113,  first  column,  second  line,  the  normal  speed  of  the  motor 
should  be  1,450  r.p.m.,  not  450  r.p.m.,  as  printed.  Finally  the  table  at 
the  foot  of  the  first  column,  page  113,  refers  not  to  the  induction 
motor  described,  but  to  a  direct-current  motor. 


A  REDWOOD  WATER  TUNNEL.— The  Niagara  Falls  Power 
Company  has  contracted  for  3,000,000  feet  of  redwood  timber,  to  be 
delivered  at  Buffalo,  N.  Y.,'next  July.  The  redwood  is  to  be  used 
instead  of  steel  for  a  large  tunnel  to  be  constructed  next  summer. 
The  reason  given  for  the  preference  of  the  California  wood  is  that 
water  passing  over  it  continuously  forms  a  surface  of  a  soapy  and 
pasty  nature,  which  is  proof  against  corrosion,  whereas  the  particles 
of  sand  and  matter  carried  with  great  velocity  from  the  Niagara 
River  cut  into  and  destroy  steel  in  an  incredibly  short  Ipace  of  time. 


CLEVELAND  GAS  PLANT.— At  Cleveland,  Ohio,  on  February 
9,  at  the  meeting  of  the  Board  of  Control,  the  first  step  toward  the 
establishment  of  a  municipal  lighting  plant  was  taken  by  Mayor 
Johnson.  The  ordinance  was  approved  providing  for  a  Division 
of  Lighting  and  the  appointment  of  a  superintendent,  inspectors 
and  men  to  care  for  the  lamps.  Places  for  about  200  men  are  pro- 
vided. When  the  present  lighting  contracts  expire  the  city  will  own 
all  the  street  lamps  and  natural  gas  may  be  substituted  for  artificial 
gas.    It  is  admitted  that  this  is  a  movement  toward  municipal  control 


HENRY  A.  ROWLAND  MEMORIAL  LIBRARY.— In  order 
to  establish  a  permanent  mem.orial  of  the  late  Prof.  Rowland,  and 
to  promote  the  efficiency  of  the  physical  laboratory  of  the  Johns 
Hopkins  University,  one  of  its  former  students  has  given  a  most 
generous  sum  of  money  with  which  to  found  a  special  collection  of 
books,  pamphlets  and  other  publications  in  the  field  of  radiation  and 
spectroscopy.  This  is  to  be  called  the  "Henry  A.  Rowland  Me- 
morial Library,"  and  is  to  be  placed  in  the  physical  laboratory  of 
the  University.  To  make  the  collection  complete  and  to  maintain 
its  usefulness,  the  co-operation  of  observatories,  laboratories  and 
investigators  is  necessary.  It  is  hoped  that  sets  of  official  publica- 
tions, books,  reprints  of  papers  on  spectroscopy  or  allied  subjects, 
and  photographs  of  spectra  and  of  apparatus  will  be  contributed  to 
the  library,  both  now  and  in  the  future.  They  may  be  addressed 
to  the  care  of  Prof.  Joseph  S.  Ames,  at  the  University. 


AMERICAN  ELECTROCHEMICAL  SOCIETY.— The  follow- 
ing gentlemen  were  elected  to  membership  in  the  American  Electro- 
chemical Society  at  the  February  meeting  of  the  council :  L.  Seeger, 
New  York;  Dr.  Rudolf  de  Neufville,  Frankfurt-on-Main,  Ger- 
many; Dr.  Hans  Landolt,  Turgi,  Switzerland;  J.  M.  Morehead, 
Chicago,  111. ;  W.  Smith  Horry,  Niagara  Falls,  N.  Y. ;  C.  I.  Zimmer- 
man, Madison,  Wis.;  John  W.  Schlegel,  New  York;  Craig  R. 
Arnold,  Sharon  Hill,  Pa.;  A.  J.  Rodgers,  Milwaukee,  Wis.;  O.  M. 
Thowless,  Newark,  N.  J. ;  Godfrey  L.  Cabot,  Boston,  Mass. ;  Joseph 
B.  Hall,  Chicago,  111. ;  Francis  W.  Higgins,  Niagara  Falls,  N.  Y. ; 
Robert  S.  Allyn,  New  York;  Ralph  McNeill,  New  York;  Takakichi 
Nakayama,  Kochi,  Japan. 


NOVEL  ISOLATED  PLANT  ENTERPRISE  FOR  PITTS- 
BURG.— An  extension  of  the  usual  scope  of  office  building  power 
plants  is  to  be  tried  in  Pittsburg  under  the  direction  of  Henry 
Phipps.  A  group  of  office  buildings  will  be  erected  in  lower  Pitts- 
burg in  the  neighborhood  of  Fifth  Street  and  Duquesne  Way,  and 
one  plant  will  furnish  light,  heat  and  power  for  the  entire  group 
of  five  or  six  buildings,  including  the  Bessemer  Building,  corner 
Sixth  Street  and  Duquesne  Way.  The  power  equipment  has  already 
been  partly  contracted  for  and  will  include  two  1,500-hp  Westing- 
house-Corliss  engines,  which  are  now  under  construction,  and  will 
be  ready  for  delivery  in  about  six  months.  These  engines  are  of  the 
horizontal,  cross-compound  type,  and  will  operate  non-condensing, 
the  exhaust  steam  being  used  for  heating  purposes.  On  account 
of  the  difficulty  of  high  river  water,  universally  experienced  in 
Pittsburg,  the  engines  will  be  placed  upon  the  ground  floor  instead 
of  the  basement,  while  the  boilers  will  be  located  on  the  second 
floor  of  the  plant  and  supplemented  by  suitable  coal  and  ash-handling 
appliances.  The  machinery  will  be  installed  by  Westinghouse, 
Church,  Kerr  &  Co. 

PARCEL  ELECTRIC  RAILWAY.— A  patent  issued  February 
10  to  Thomas  E.  Murray  and  John  Van  Vleck  describes  an  inter- 
esting automatic  electric  railway  system  for  the  conveyance  of 
parcels,  mail,  etc.  There  may  be  any  number  of  stations  disposed 
at  intervals  along  the  main  track,  a  given  car  being  automatically 
side-tracked  at  a  desired  station.  Very  complete  provision  is  made 
to  insure  the  continuity  of  the  general  service  in  case  of  any  de- 
rangement of  action  of  a  car,  switch  or  other  detail.  The  construc- 
tion and  arrangement  is  such  that,  first,  a  car  starting  from  a  prin- 
cipal depot  or  any  given  station  will  automatically  proceed  to  and 
stop  at  any  other  given  station ;  second,  prior  to  reaching  the  pre- 
determined station  said  car  will  automatically  close  a  switch  for 
leading  it  upon  the  station  siding;  third,  prior  to  reaching  the  pre- 
determined station  the  strength  of  the  current  actuating  the  car 
will  be  automatically  reduced;  fourth,  prior  to  reaching  the  pre- 
determined station  an  electric  brake  mechanism  will  be  automati- 
cally applied  to  retard  the  motion  of  the  car;  fifth,  the  line  conduc- 
tors in  proximity  to  the  track  are  disposed  in  block  sections,  and 
by  means  of  suitable  automatic  mechanism  the  section  next  to 
and  immediately  succeeding  that  upon  which  the  car  is  advancing 
is  rendered  dead,  so  protecting  the  car  from  rear  collisions;  sixth, 
the  car  mechanism  being  adjusted  for  a  predetermined  or  normal 
speed  any  excess  speed  will  result  in  the  automatic  operating  of 
mechanism  to  reduce  the  speed  to  normal ;  seventh,  in  event  of  the 
automatic  switch-controlling  mechanism  not  properly  setting  the 
switch  the  car  is  automatically  arrested  before  the  switch  is  reached 
and  cannot  proceed  until  the  failure  is  corrected;  eighth,  the  track 
is  double  and  stations  are  located  on  loops  extending  from  one 
track  to  the  other,  but  in  a  different  plane — that  is  to  say,  the  loop 
may  preferably  rise  over  the  tracks  or  descend  below  them — the 
stations  being  located  on  said  loops ;  ninth,  in  case  a  car  passing 
from  a  loop  to  main  track  comes  in  danger  of  rear  collision  with 
a  car  on  the  main  track  the  first-named  car  is  automatically  stopped ; 
tenth,  in  case  a  car  on  main  track  comes  in  danger  of  rear  colli- 
sion with  a  car  coming  to  main  track  from  a  loop  the  first-named 
car  is  automatically  stopped ;  eleventh,  a  reversing  gear  is  provided 
on  each  car,  whereby  from  a  distant  point  the  motion  of  the  car 
may  be  reversed ;  twelfth,  an  indicating  mechanism  is  provided 
located  at  stations,  whereby  the  speed  of  cars  in  proximity  to 
the  station  is  indicated  and  also  their  position  at  one  side  or  the 
other  of  said  station ;  thirteenth,  a  continuous  sheet-steel  hood 
may  be  provided  when  the  tracks  are  above  ground  to  protect  the 
track,   cars,  and   conductors  and   prevent  derailment. 
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A  LONG  ELECTRIC  /JO/ID.— Secretary  oi  Stale  Cook,  of  Mii- 
souri,  has  issued  a  diartcr  to  the  Central  Missouri  lilcctric  Railroad, 
with  a  capital  of  $4,000,000.  The  road  is  to  extend  from  lirookficld 
to  Glasgow  and  thence  to  St.  Louis,  a  distance  of  194  niilcs.  Colonel 
W.  H.  Chase,  of  New  York,  is  the  principal  ftnancier  of  the  road. 
The  line  is  to  be  coinplelcd  in  time  for  the  St.  Louis  Exposition. 

INUEJ'ENUENT  TELEl'HUN Y.—ll  is  reported  that  there  is  a 
movement  to  consolidate  the  iiulepciulcnt  telephone  companies  in 
Vermont,  Massachusetts,  New  Hampshire,  etc.,  including  part  of 
New  York  State,  and  reaching  out  to  Ohio  and  Indiana.  The  state- 
ment is  made  that  toll  line  agreements  have  already  been  ciTccted 
and  that  the  People's  Telephone  Company,  incorporated  under  the 
laws  of  Maine  with  a  capital  of  $5,000,000,  is  organied  to  push  the 
movement. 


TROLLEY  PROFIT  SHAKING.— Ihc  Street  Railway  Com- 
pany, of  Vancouver,  B.  C,  has  voluntarily  decided  that  the  regular 
employees  shall  receive  as  their  share  of  its  profits  one-third  of  the 
amount  available  for  dividends  after  the  ordinary  shareholders 
have  received  4  per  cent.  This  means,  as  estimated,  that  at  the  end 
of  the  lirst  year  each  employee  will  receive  about  $30,  at  the  end  of 
the  second  year  the  share  will  be  about  $50,  and  in  five  years  it  will 
be  $100.  The  men  will  receive  the  standard  union  wages.  The  plan 
is  expected  to  do  more  than  pay  for  itself. 


A.  L  E.  E.  PRESIDENCY. — Xominaiion  forms  have  been  issued 
for  the  Institute  annual  election,  which  is,  as  usual,  exciting  con- 
siderable interest.  Mr.  Scott's  active  year  gives  a  much  larger  elec- 
torate to  be  polled.  There  are  two  distinctly  leading  presidential 
candidates.  Mr.  C.  O.  Mailloux,  who  has  served  the  Institute  with 
great  credit  in  various  capacities  for  years  past  and  has  been  a 
generous  giver  to  the  Library,  is  being  advocated  vigorously  by  his 
numerous  friends.  The  other  candidate  put  forward  is  Mr.  Bion 
J.  Arnold,  of  Chicago,  also  well  known  in  the  profession  and  a 
large  contributor  to  the  Library  funds.  The  West  has  never  had 
a  representative  in  the  presidential  chair,  and  Mr.  Arnold's  cause, 
aside  from  his  rank  as  an  able  professional  man,  has  been  enthu- 
siastically taken  up  out  West,  as  well  as  by  many  in  the  East,  on 
the  ground  of  a  better  territorial  distribution  of  offices  and  recog- 
nition in  Institute  work. 


MESSENGER  BOYS  are  not  altogether  angels,  but  it  may  be 
doubted  whether  they  are  as  bad  as  the  Child  Labor  Committee 
makes  out.  Unquestionably,  there  is  a  good  deal  of  boy  in  them. 
According  to  the  report  of  Miss  Helen  Marot,  there  are  employed 
at  one  time,  in  the  Boroughs  of  Manhattan  and  Brooklyn,  by  one 
telegraph  company  alone,  about  1,000  youngsters.  During  the  entire 
year  some  6.000  lads  are  given  employment  by  this  company.  In 
addition  to  this  army  of  uniformed  children  there  are  hundreds  of 
other  boys  employed  by  other  somewhat  similar  companies,  and  of 
the  whole  number  of  urchins  so  employed  it  is  probable  that  one-half 
started  to  work  when  they  should  still  have  been  in  school.  One  re- 
quirement of  the  telegraph  companies  is  that  the  boys  shall  have 
reached  the  age  of  fourteen.  To  secure  employment  under  that  age 
boys  declare  themselves  fourteen,  when,  as  common  observation  in- 
dicates, and  investigation  proves,  they  are  much  less  than  that  age. 
In  one  day  twenty-six  messenger  boys  assured  an  investigator  that 
they  were  fifteen  years  of  age,  but  it  was  learned  from  school  records 
and  other  sources  that  twenty  of  them  were  only  twelve  or  thirteen 
years  old. 


NEJV  YORK  TRANSPORTATION  is  the  subject  of  a  report 
by  the  State  Railroad  Commissioners  dealing  with  surface  railway 
operation  on  Manhattan  Island.  The  report  is  a  virtual  endorse- 
ment of  the  claim  of  the  Metropolitan  Street  Railway  that  it  has 
done  everything  possible  under  the  circumstances,  and  the  attitude 
of  the  city  authorities  in  previous  years  is  vigorously  attacked.  The 
Commissioners  say:  "Every  attempt  to  lay  a  new  track  or  make 
a  new  connection  was  denounced  as  "a  grab" ;  the  city  has  paid 
the  full  cost  of  the  widening  of  Fifty-ninth  Street,  between  Fifth 
Avenue  and  Eighth  Avenue,  as  it  will  also  do  for  the  widening  of 
Eighth  Avenue,  on  Central  Park  West,  and  for  the  widening  of 
Fifty-ninth  Street  east  of  Fifth  Avenue,  notwithstanding  the  street 
railway  company  was  ready  and  offered  to  pay  the  whole  expense. 
And  it  should  be  borne  in  mind  that  the  company  did  not  seek  to 


lay  down  any  new  tracks  in  these  widened  thoroughfares,  but  only 
to  help  a  freer  car  movement  by  giving  greater  room  for  all  other 
vehicles.  The  board  might  multiply  examples  and  give  some  very 
specific  instances  to  show  that  there  has  been  •  petty,  demagogic 
policy  persistently  pursued  against  all  intcrurban  railway  enter- 
prises in  New  \uiU.  City,  probably  insti^.-iicd  by  an<l  dating,  of 
course,  from  the  Broadway  Railroad  scandal  of  iHii4,  and  that  the 
tendency  has  been  to  treat  the  corporations  as  the  public  enemy.  To 
this  very  combination  ol  circumstances  is  in  some  degree  due  the 
difficulties  and  the  backwardness  and  the  incapacity  of  the  service 
to-day."  It  is  recommended  that  the  Intcrurban  system  add  250 
closed  cars  as  well  as  the  175  open  cars  now  under  contract. 


STORAGE  liATTERY  CONTROL  I'ATENTS.— Three  patents 
issued  February  10  to  A.  S.  Hubbard  cover  systems  of  electric  dis- 
tribution in  which  the  use  and  control  of  storage  batteries  are  pro- 
vided for.  The  first  of  these  relates  to  a  system  in  which  two 
groups  of  batteries  arc  used  connected  in  parallel,  one  group  being 
charged  while  the  other  is  discharged  into  the  external  circuit. 
The  battery  which  is  under  charge  is  connected  directly  to  the  gen- 
erator, while  a  resistance  is  interposed  between  the  generator  and 
the  load ;  a  resistance  being  also  inserted  between  the  discharging 
battery  and  the  load.  A  sliding  switch  is  provided,  which,  when 
moved  in  one  direction,  increases  the  resistance  between  the  gen- 
erator and  the  load,  while  it  decreases  the  resistance  between  the 
discharging  battery  and  the  load.  A  movement  in  the  opposite  direc- 
tion gives  a  reverse  effect.  This  allows  an  adjustment  between  the 
generator  and  the  discharging  battery,  of  the  relative  proportions  of 
current  to  the  external  load  supplied  by  each.  A  reversing  switch 
throws  the  discharging  battery  directly  on  to  the  generator  for  re- 
charging, while  the  charging  battery  is  connected  on  to  the  discharge 
side.  If  the  sliding  switch  be  motor-driven  and  actuated  to  run 
backwards  or  forwards  by  voltmeter  contacts  as  the  voltage  of  the 
mains  rises  or  falls,  the  adjustment  is  efTected  automatically.  The 
second  patent  relates  to  modifications  of  the  above.  The  third 
patent  covers  an  automatic  booster  system  in  which  the  machine  is 
of  the  separately  excited  class  and  is  a  modification  of  Mr.  Hub- 
bard's previous  patent  on  boosters.  The  booster  armature  is  in 
series  with  the  battery  and  these  connected  across  the  mains.  The 
booster  field  is  in  series  with  the  armature  of  a  small  exciting 
dynamo  and  these  are  also  connected  across  the  mains.  The  excit- 
ing dynamo  derives  its  field  from  the  main  current,  which  passes 
from  the  generator  to  the  line,  so  that  the  voltage  of  this  dynamo 
at  any  given  speed  is  proportional  to  the  main  generator  output. 
The  voltage  of  this  exciter  dynamo  opposes  the  impressed  e.m.f. 
of  the  mains  and  its  winding  is  such  that  when  normal  generator 
output  is  passing  into  the  line — and  through  its  field — its  voltage  is 
just  equal  to  that  of  the  line,  and  consequently  no  current  flows 
through  the  booster  field.  The  latter  machine  has  under  this  con- 
dition zero  voltage  and  the  battery  neither  is  charged  nor  discharges. 
The  motor  which  drives  the  exciter  has,  in  addition  to  the  regular 
shunt  field,  a  series  field — which  is  also  in  series  with  the  exciter 
dynamo  field,  and  through  which  the  current  from  the  main  gen- 
erator passes.  This  series  field  opposes  the  shunt  field,  so  that 
any  increase  in  current  from  the  main  generator  will  cause  a  de- 
crease in  the  field  strength  of  the  motor,  with  a  corresponding 
increase  in  speed,  and  vice  versa.  Increase  of  generator  current, 
therefore,  causes  the  voltage  of  the  exciter  dynamo  to  increase, 
due  to  increase  both  of  field  strength  and  speed  of  driving  motor, 
which  voltage,  exceeding  that  of  the  line,  sends  a  current  through 
the  booster  field,  causing  an  e.m.f.  to  assist  battery  discharge.  A 
reverse  set  of  conditions  causes  the  battery  to  charge  when  the 
generator  current  decreases. 


Letter  to  the  Editors. 


Line  Poles. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  I  should  be  glad  to  receive  from  your  readers  some  in- 
formation on  the  subject  of  hard  pine  poles  suitable  for  electric 
light  purposes.  We  have  had  occasion  to  use  a  large  number  of  these 
poles,  and  we  find  that  while  some  last  as  long  as  twelve  years, 
others  must  be  renewed  in  from  five  to  six  years.    It  seems  to  me 
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that  the  subject  of  the  selection  of  suitable  poles  and  treatment 
which  would  be  practicable  as  well  as  efficient,  is  one  that  would 
be  of  interest  to  a  large  number  of  people  in  this  country  who  are 
coming  to  believe  that  hard  pine  is  a  very  inferior  material  for 
street  poles.  W.  F.  Stevens. 

Allston,  Mass. 


year  of  the  National  Electric  Light  Association  discusses  the  rel- 
ative value  for  line  poles  of  different  woods,  and  gives  an  account 
of  a  method  of  treatment  with  creosote.  An  abstract  of  this  paper 
appears  in  our  issue  of  May  24,  1902.  The  subjects  of  the  selection 
and  treatment  of  line  poles  are  considered  in  this  week's  install- 
ment of  Mr.  A.  V.  Abbott's  series  of  articles  on  "The  Construc- 


[A  paper  read  by  Mr.  W.  E.  Moore  at  the  Cincinnati  meeting  last      tion  of  Aerial  Telephone  Lines." — Eds.] 


Dynamos,  Motors  and  Transformers. 

Design  of  Electrical  Machinery. — Esson  and  E.  K.  Scott. — An 
illustrated  abstract  of  two  papers  read  before  the  (Brit.)  Inst.  Elec. 
Eng.  Esson's  paper  deals  mainly  with  Continental  European  prac- 
tice. He  shows  that  it  is  easier  to  design  machines  of  large  output 
to  run  at  low  speed  than  at  high  speed ;  at  the  same  time,  high- 
speed machines  of  large  output  have  proved  to  be  quite  practicable. 
As  the  speed  of  a  machine  is  increased,  the  hysteresis  and  eddy- 
current  losses  increase  at  a  greater  rate,  while  the  temperature- 
coefficient  may  or  may  not  decrease  in  the  same  ratio.  If  the  arma- 
ture is  so  designed  that  the  curve  of  watts  lost  corresponds  approx- 
imately to  the  temperaturec-coefificient  curve,  the  heating  of  the 
armature  may  be  practically  constant  over  a  wide  range  of  speed. 
If  this  is  not  so,  it  may  happen,  as  in  a  case  cited  by  the  author, 
that  an  increase  of  50  per  cent,  of  speed  may  admit  of  an  increase 
in  the  output  of  only  25  to  35  per  cent.  The  want  of  agreement 
in  the  values  of  the  output  coefficient  of  machines  by  different  makers 
is  due,  to  some  degree,  to  variations  in  the  methods  adopted  for 
ventilation,  but  more  still  to  the  divergency  in  practice  as  regards 
the  proposition  adopted  for  the  prevention  of  sparking;  different 
designers  follow  different  principles  concerning  the  last  point;  the 
former  method  was  to  provide  sufficient  forward  induction  to  neu- 
tralize the  self-induction  of  each  armature  coil  during  its  period  of 
short  circuit,  while  at  present  the  custom  is  to  so  proportion  the 
armature  that  the  e.m.f.  generated  in  each  coil  during  this  period 
does  not  exceed  the  amount  which  has  been  found  by  experiment 
to  give  sparkless  commutation  with  carbon  brushes.  The  author's 
experience  with  laminated  poles  for  direct-current  machines,  has 
not  been  altogether  satisfactory.  The  advantages  claimed  for  such 
poles  are  that  it  is  possible  to  use  wide  armature  slots  and  a  smaller 
proportion  of  insulation  in  the  active  belt,  thereby  leaving  more  for 
a  greater  area  of  copper,  and  by  cutting  the  alternate  plates  to  a 
different  slope  it  is  possible  to  obtain  a  gradually  fringed  field,  which 
lessens  the  armature  hum  and  also  lessens  the  tendency  to  spark. 
An  important  novelty  in  alternator  construction  is  the  tie-rod  con- 
struction of  the  armature  adopted  by  the  General  Electric  Company, 
of  Berlin ;  Dobrowolsky  asserts  that  as  compared  with  the  usual 
design,  this  construction  effects  a  saving  of  about  20  per  cent,  in 
weight  of  materials  required  in  respect  to  a  given  output,  and  the 
saving  in  cost  of  construction  is  about  10  per  cent.  The  object  of 
this  design  is  to  do  away  with  the  heavy  castings  heretofore  used  to 
keep  the  armature  true  in  its  shape,  and  in  their  place  to  surround 
the  armature  with  tie-rods  having  struts  so  disposed  as  to  give  the 
maximum  resistance  to  distortion.  Scott's  paper  deals  chiefly  with 
details  of  construction. — Lond.  Elec.  Rev.,  January  23. 

Heyland  Motor. — Heyland. — A  continuation  of  his  long  illustrated 
article,  the  first  part  of  which  was  abstracted  in  the  Digest  last 
week.  He  first  discusses  the  use  of  a  direct-current  winding  with 
short-circuited  commutator;  its  main  disadvantage  is  the  increase 
of  the  losses,  due  to  the  shunting  by  the  connections  between  the 
segments.  He  then  discusses  the  three-phase  winding  with  a  com- 
mutator, short-circuited  in  itself,  and  finally  the  three-phase  winding 
with  branches  in  parallel.  The  latter  winding  is  the  best  one;  it 
is  always  short-circuited  through  the  brushes  so  that  even  without 
connections  between  the  segments  it  has  all  the  properties  of  a  short- 
circuited  winding.  To  accomplish  this,  each  phase  winding  consists 
of  two  parts  connected  in  parallel.  The  arrangement  is  explained 
by  various  diagrams. — Elek.  Zeit.,  January  29. 
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Lights  and  Lighting. 

Pump  for  Incandescent  Lamp  Manufacture. — In  an  illustrated 
article  on  the  Premier  Lamp  Works  near  Liverpool,  the  Reinmann 
mercury  pump  is  described  which  is  in  use  there.  The  design  is 
based  on  the  principle  of  the  old  lift  pump;  that  is,  the  mercury 
alternating  rises  and  falls  in  a  glass  vessel,  which  is  connected  at  the 
top  through  a  mercury  sealed  valve  to  a  mechanical  vacuum  pump, 
;^  ^  and  at  the  bottom  through  another  valve 

1$  1 1         to  the  lamps.     The  arrangement  is  seen 

^1  I  €|        in    the   adjoining    diagram.      When    the 

mercury  falls  the  top  valve,  a,  seals  so 
that  a  high  vacuum  is  produced  in  the 
glass  vessel,  b.  At  the  bottom  of  its 
stroke  the  mercury  uncovers  the  con- 
nection, c,  to  the  lamps,  allowing  the  air 
in  them  to  expand  into  the  vessel,  b. 
On  its  up-stroke  the  mercury  closes  the 
valve,  c,  and  on  rising  drives  the  air  be- 
fore it  through  the  top  valve,  a,  into  the 
pipe  connected  with  the  mechanical  ex- 
haust. The  rise  and  fall  of  the  mercury 
is  obtained  by  connecting  the  bottom  res- 
ervoir, d,  alternately  to  the  atmosphere 
and  to  a  mechanical  vacuum  pump.  One 
of  the  chief  features  of  the  arrangement 
is  that  each  batch  of  lamps,  usually  a 
dozen,  which  are  being  pumped  simul- 
taneously, is  connected  to  a  pair  of  these 
pumps,  the  mercury  rising  in  one  and 
falling  in  the  other.  As  the  mercury 
rises  more  than  it  falls,  the  pumps 
are  almost  continuously  in  connection  with  one  or  other  of  the 
vacuum  vessels,  b  b,  into  which  the  air  from  the  lamps  has  time 
to  expand  while  the  up-stroke  is  being  completed.  Moisture  is 
removed  in  the  usual  way  by  placing  phosphoric  anhydride  be- 
tween the  lamps  and  the  pumps.  The  whole  of  the  pumps  are 
worked  from  one  point  by  an  arrangement  of  stop-cocks.  A  move- 
ment of  the  controlling  lever  causes  the  mercury  to  rise  on  one  side 
of  the  double  pump  and  to  fall  on  the  other;  on  the  completion  of 
the  stroke  the  lever  reverses  and  so  reverses  the  motion  of  the 
mercury.  An  extremely  high  degree  of  vacuum  is  said  to  be  ob- 
tained with  this  pump. — Lond.  Elec.  Times,  January  29. 

Power. 

Driving  Boiler  Feed  Pumps. — James. — A  short  article  dealing  with 
the  various  methods  of  driving  boiler  feed  pumps.  For  an  elec- 
trically-driven boiler  feed  pump,  the  author  suggests  that  a  triplex 
pump  be  used,  the  motor  being  run  at  constant  speed.  In  order  to 
cover  the  requirements  for  variations  in  the  rate  of  pumping,  the 
suction  to  the  exhaust  of  one  or  two  of  the  pump  cylinders  of  the 
triplex  pump  is  fitted  with  a  by-pass  valve  of  large  capacity,  so 
that  to  vary  the  rate  of  pumping  it  is  only  necessary  to  open  the  by- 
pass valve  more  or  less.  With  the  valves  completely  closed,  the 
pump  would  work  at  its  maximum  output.  If  there  are  by-pass 
valves  for  two  of  the  cylinders  in  the  pump,  the  opening  of  two  of 
the  valves  to  the  fullest  extent  would  cut  down  the  rate  of  pumping 
two-thirds.  Such  a  pump  would,  of  course,  be  more  economical 
when  driven  from  one  of  the  large  main  engines.     In  point  of  fuel 


mercury  pump. 
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consumption,  the  next  best  arrangement  would  probably  be  to  drive 
llie  pump  by  means  of  an  electric  motor.  If  the  pump  were  driven 
by  a  small  independent  htean)  engine,  which  could  operate  on  60 
pounds  of  slc.ini  per  indicated  horse-power,  as  against  Joo  or  300 
|)oimds  for  a  direct-acting  steam  pump,  there  would  still  be  consid- 
rrable  economy  realized  from  a  direct-acting  steam  pump. — Am. 
nice,  l-'cbruary. 

Ucfusf  Destructor. — Broadbent. — An  article  in  which  he  replies 
to  some  criticisms  of  Dc  I-cgundo  on  the  "fuel  value"  of  town 
refuse.  Whether  or  not  it  pays  to  burn  refuse  instead  of  coal  is 
principally  a  matter  of  local  conditions,  in  very  many  cases  it  cer- 
tainly does.  If  refuse  must  be  burned — and  it  should  be  for  sani- 
tary reasons — it  is  folly  to  waste  the  heat  if  it  can  be  utilized  in  any 
way.  It  is  absohitely  wrong  to  contend  that  refuse  has  no  "fuel" 
value. — Lond.  Elec.  Rev.,  January  23. 

RKFERENCES. 

Dcvclof'iucnl  of  .Mountain  Water  Powers. — Letheulk. — A  long  and 
well  illustrated  article  on  water  power  developments  in  the  French 
Alps,  with  reference  to  the  recent  "White  Coal"  congress. — Hug- 
Mag.,  February. 

Oil  and  Compound  Feeders  for  Boilers. — Hobart. — .\n  illustrated 
article  describing  the  various  makes  of  oil  and  compound  feeders 
for  boilers.  The  author  also  illustrates  and  describes  various  pieces 
of  home-made  apparatus. — Am.  Elec,  February. 

Traction. 

Management  of  Tramways. — Wordingham. — An  article  on  the 
commercial  management  of  electric  tramways.  Great  possibilities 
exist  for  tramways  beyond  the  mere  carrying  of  passengers.  He 
discusses  the  traffic  of  express  packages,  etc.  Concerning  combined 
light  and  traction  stations  he  makes  the  following  remarks:  The 
average  cost  of  production  in  a  combined  station  will  be  more  than 
the  cost  in  a  station  for  traction  only,  and  less  than  in  one  for  light- 
ing only,  but  the  average  cost  in  a  combined  station  will  be  sub- 
stantially less  than  the  average  of  the  cost  in  a  traction  station 
and  in  a  lighting  station  serving  the  same  loads,  and  there  will 
be  a  considerable  saving  to  both  undertakings.  In  other  words,  the 
cost  of  producing  the  traction  energy  in  a  combined  station  will  be 
substantially  less  than  if  it  were  produced  in  one  solely  devoted  to 
traction,  and  the  cost  of  producing  energy  for  lighting  will  be  less 
than  in  a  station  solely  for  lighting.  The  idea  is  wrong  that  a  trac- 
tion load  provides  a  steady  demand  on  the  station  for  some  16  hours 
out  of  24;  a  traction  load  is  not  much,  if  at  all,  better  than  a  factory 
motor  load,  and  is  far  inferior  to  that  arising  from  street  lighting. — 
Lond.  Elec.  Rev.,  January  30. 

Relation  of  Interurban  Electric  Railways  to  Steam  Roads. — Wyly. 
— An  article  in  which  the  rapid  development  of  the  interurban  elec- 
tric railway  and  the  improved  facilities  which  it  ofTers  are  considered, 
as  well  as  the  influence  which  its  development  has  had  in  increasing 
the  public  travel.  It  is  contended  that  the  electric  interurban  ex- 
tensions have  materially  benefited  the  steam  railways  in  spite  of  the 
fact  that  much  of  the  suburban  traffic  of  the  old  lines  has  been  taken 
by  the  new  electric  system.  It  is  pointed  out  that  this  is  not  an 
unmixed  evil,  as  the  steam  trains  are  ill  adapted  to  this  class  of 
service.  This  is  now  recognized  by  many  steam  railway  managers 
who  are  encouraging  the  development  of  the  electric  lines  as  feeders 
•to  the  steam  trunk  lines,  and  in  some  instances  have  substituted 
electricity  as  a  motive  power  for  suburban  and  branch  roads. — St. 
R'y  Jour.,  January  31. 

REFERENCE. 

Havement  Plow  Car  in  Chicago. — A  description  of  this  plow,  which 
is  drawn  behind  one  or  two  motor  cars,  and  will  dig  macadam  pave- 
ment preparatory  to  track  repairs.  If  necessary,  the  plow  car  can 
be  loaded  down  with  pig-iron.  There  are  ten  digging  bars  carried 
directly  in  the  rear  of  the  front  wheels,  and  scrapers  in  the  front  of 
the  rear  wheels  to  scrape  the  debris  from  the  rails. — St.  R'y  Jour., 
January  24. 

Installations,  Syste.ms  and  Appliances. 

Rectifiers. — A  long  editorial  on  the  Hewitt  and  Nodon  rectifiers. 
As  is  well  known,  the  former  is  an  outgrowth  of  the  Cooper- 
Hewitt  vapor  lamp,  while  the  latter  is  an  electrolytic  cell  with  an 
aluminium  electrode :  the  property  common  to  both  devices  is  that 
they  allow  the  current  to  pass  only  in  one  direction.  Concerning  the 
Hewitt  rectifier,  reference  is  made  to  the  statement  that  the  apparatus 


will  work  up  to  t.ooo  volts  with  a  constant  loss  of  only  14  volts, 
throughout  its  whole  range  "obviously  then — if  this  statement  is  cor- 
rect— the  resistance  undergoes  some  curious  change,  and  the  effi- 
ciency increases  in  direct  proportion  to  the  applied  pressure."  It 
is  doubted  whether  ilie  laboratory  figure  of  1,000  volts  will  be  con- 
firmed in  actual  pradice.  It  is  claimed  that  the  difficulty  of  starting 
the  converter,  although  not  serious,  cannot  be  overcome  without 
making  the  apparatus  complicated ;  and,  as  a  conseijucnce,  it  is 
more  likely  to  break  down.  The  resistance  of  the  converter  must 
first  be  broken  down,  before  it  will  start,  and  this  might  be  accom- 
plished by  means  of  a  small  step-up  transformer.  In  single-phase 
working  this  transformer  would  have  to  be  permanently  connected 
to  the  terminals,  or  the  resistance  of  the  negative  electrode  would 
reassert  itself  and  allow  the  rectifier  to  cease  its  functions.  The 
presence  of  the  transformer  would  entail  a  slight  loss  of  energy, 
but  a  further  and  considerably  greater  disadvantage  would  be  in- 
troduced by  the  continued  increase  of  voltage,  which  might  eventually 
result  in  the  fracture  of  the  bulb  and  admission  of  air.  Having 
been  taken  up  by  the  Westinghousc  Company,  the  apparatus  is 
in  good  hands,  and  we  look  forward  to  its  emerging  triumphantly 
from  the  exptrimental  stage  and  becoming  a  practical  adjunct  to 
the  plant  of  an  alternating-current  electricity  works.  Some  notes 
are  then  given  on  the  various  theories  of  the  electrolytic  rectifier. 
It  is  said  that  if  the  apparatus  can  take  the  place  of  the  motor- 
generator  or  synchronous  converter,  it  has  a  great  future,  but  in  its 
present  state  the  large  space  taken  up  is  a  great  disadvantage.  For 
instance,  a  S-kw  Nodon  "electric  valve"  occupies  over  12  cubic  feet, 
and  when  working  continuously  must  be  kept  cool  artificially.  The 
mere  fact  that  it  is  liable  to  get  overheated  is  a  disadvantage,  but 
with  proper  supervision  there  should  be  no  difficulty  in  making 
it  work  quite  smoothly  and  efficiently ;  there  is  also  the  question 
of  cost.  In  the  present  state,  both  apparatus  may  be  excellent  devices 
for  charging  small  batteries  of  accumulators,  or  even  for  working 
lifts  and  for  the  numerous  minor  operations  which  it  is  not  possible 
or  convenient  to  perform  with  alternating  current,  but  improvements 
must  be  made  before  they  can  be  successfully  applied  on  a  larger 
scale. — Lond.  Elec,  January  23. 

Pulsating  Currents. — Holden. — An  article  giving  "suggestions  for 
the  use  of  intermittent  currents  for  electric  lighting."  By  intermit- 
tent or  pulsating  currents  he  means  that  an  alternating  current  is 
superposed  on  a  direct  current.  He  appears  to  advocate  the  simul- 
taneous use  of  both  pulsating  current  and  direct  current.  "For  in- 
stance, if  continuous  current  were  supplied  during  the  day  and 
pulsatory  current  during  the  night,  it  would  be  quite  possible  to 
arrange  that  certain  lamps  (say  street  lamps)  were  only  lighted 
up  when  the  current  became  pulsating;  or  that  certain  motors  were 
only  able  to  run  during  one  or  the  other  period."  Another  use  to 
which  the  possibility  of  varying  the  character  of  the  supply  might 
be  put  would  be  in  fixing  the  charge  to  be  made  for  current  supplied 
at  different  hours  of  the  day. — Lond.  Elec.  Rev.,  January  23. 

Wires,  Wiring  and  Conduits. 

Wiring  of  Buildings. — Falconar. — A  long  abstract  and  discussion 
of  a  paper  read  before  the  Newcastle  section  of  the  (Brit.)  Inst. 
Elec.  Eng.  He  distinguishes  exposed  positions,  ordinary  positions, 
and  unexpected  positions.  In  discussing  exposed  positions,  as  in 
shipyards,  in  boiler  shops,  etc.,  he  admits  only  the  possibitity  of 
using  gas  barrel  or  welded  steel  tubing,  although  he  puts  in  a  plea 
for  armored  cable.  As  regards  the  first,  he  has  experienced  rough 
interiors,  condensed  moisture  and  deteriorated  insulation,  and  there 
is  w'aste  of  time  in  screw-ing  and  making  special  bends.  In  dealing 
with  screwing,  attention  is  drawn  to  the  harmful  eflfects  of  oil  on 
the  rubber,  if  it  is  not  wiped  off  the  threads,  or  if  allow-ed  to  creep 
in  from  outside  sources.  Internal  moisture  is  generally  produced 
by  condensation ;  this  can  be  proved  by  observing  the  low  insulation 
test  obtained  whenever  there  is  a  sudden  fall  of  temperature.  He 
advocates  armored  cables  for  exposed  positions,  and  his  tables  of 
costs  show  that  these  are  both  cheaper  to  buy  and  to  erect,  than 
insulated  cables  and  iron  or  steel  pipes  together.  (Editorially  it  is 
here  remarked  that  the  cables  should  not  be  used  for  this  purpose, 
unless  they  are  first  lead-sheathed  and  then  armored.)  He  then 
discusses  "ordinary  positions"  where  there  are  such  factors  as 
general  dampness,  in  moist  plaster,  etc.  He  appears  to  favor  welded 
steel  tubing,  but  makes  it  an  important  condition  that  the  cables 
should  be  drawn  in  after  the  tubing  has  been  fixed  completely.  Braze 
steel    tubing    is    dismissed    as    unsatisfactory.      He   says   that    wood 
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casing  may  be  used  with  success  if  it  is  water-proofed,  but  not  other- 
wise. (Editorially  it  is  here  remarked  that  wood  casing  has  done 
good  service  in  the  past,  yet  there  is  no  reason  for  its  use  now,  either 
on  the  score  of  economy,  protection,  or  safety.)  Concerning  non- 
metallic  tubing,  he  thinks  it  strange  that  this  has  not  made  much 
headway,  and  he  suggests  earthenware  ducts  let  into  walls  of  new 
buildings.  (Editorially  this  is  not  recommended,  as  it  would  con- 
dense moisture  equally  with,  or  more  than,  metal  tubes;  moreover 
the  sodium  in  the  glazing  might  tend  to  become  separated  by  the 
■electrolytic  action  of  any  leakage  currents.)  Bitumcnized  fibre 
tubing  has  been  found  wanting  in  many  qualifications.  The  author 
advocates  running  insulated  cables  on  insulators,  both  for  large 
buildings  such  as  workshops,  and  for  private  houses.  In  discussing 
"unexpected  positions"  he  deals  with  wood  casing,  split  tubing  (close 
joint),  lead-covered  wire  and  flexible.  He  docs  not  seem  to  con- 
•denin  wood  casing,  if  used  in  dry  places.  (Editorially  it  is  said  that 
the  possibility  of  becoming  damp  should  be  allowed  for.)  He  dis- 
misses split  tubing  as  unsatisfactory.  He  recommends  the  lead- 
covered  wire  system  (by  which  it  is  assumed  he  means  paper-in- 
sulated). As  regards  flexible  wires,  he  advocates  some  form  of 
armority.  The  author's  conclusion  is  that  there  should  be  fused 
armored  cable  for  "exposed  positions":  water-proofed  casing  and 
screwed  welded  tubing  for  surface  and  concealed  work  respectively, 
for  "ordinary  positions" ;  and  cleat-insulators  or  lead-covered  wire 
ior  "unexposed  positions."  The  editorial  critic,  while  reserving  his 
•opinion  regarding  the  armored  cable — unless  it  can  be  shown  to 
he  water-tight,  when  its  use  should  prove  of  advantage — would 
■drop  wood  casing  altogether  and  only  rely  on  the  welded  screwed 
tubing,  the  lead-covered  wire,  and  the  cleat  system  for  use  in  all 
ordinary  positions,  according  to  the  amount  of  money  required  to  be 
spent. — Lond.  Elec.  Rev.,  January  23.  The  paper  itself  is  reprinted 
in  Lond.  Elec.  Eng.,  January  30. 

Metallic  Protection  of  Conductors. — Prentice. — An  article  in 
which  he  says  that  metallic  tube  systems,  as  usually  installed,  are 
utterly  untrustworthy  from  the  standpoint  of  safety.  He  admits  that 
if  properly  installed,  and  if  no  future  extensions  are  to  be  provided 
for — except  from  distribution  boxes — are  required,  a  screwed  metallic 
barrel  system  is  difificult  to  excel.  But  he  says  it  is  not  often  found 
"properly  installed."  He  thinks  that  "to  employ  metallic  tube  as  a 
protection  is,  under  ordinary  circumstances,  to  court  disaster."  An 
insulating  tube  of  the  nature  of  hard  fibre  rendered  impervious  to 
moisture  and  as  nearly  nail  proof  as  possible,  with  joints  on  the  same 
principle  as  ordinary  unscrewed  Simplex,  seems  to  the  writer  to 
.afTord  the  most  promising  solution  of  the  difficulty. — Lond.  Elec. 
Rev.,  January  27. 

ELtCTRO-PHYSlCS   AND    MAGNETISM. 

Magnetic  Effect  of  Electric  Convection. — Cremieu.^A  paper  on 
the  present  state  of  the  question  of  electric  convection,  in  which  he 
-endeavors  to  defend  his  position  against  the  positive  results  ob- 
tained by  Pender.  The  experimental  problem,  which  was  already 
surrounded  by  numerous  difficulties,  is  said  to  be  further  compli- 
<ated  by  a  new  cause  of  disturbance.  He  found  that  besides  the 
theoretical  effect  of  the  convection  of  charges,  an  astatic  magnetic 
system  contained  in  a  closed  electric  screen  may,  under  certain  con- 
-ditions,  be  subject  to  a  magnetic  action  which  strongly  deflects  the 
needle  and  can  even  demagnetize  it.  This  action  may  be  produced 
by  placing  the  astatic  system  in  its  screen  above  a  horizontal  metallic 
plate  attached  to  a  conductor  of  low  resistance  and  no  inductance, 
whose  other  terminal  is  put  to  earth.  If  now  a  condenser  is  dis- 
<harged  anywhere  along  the  conductor,  the  needle  receives  a  violent 
shock  which  displaces  its  zero.  This  effect  can  be  stopped  by  in- 
troducing a  high  liquid  resistance  or  a  larger  metallic  screen,  lie 
points  out  that  a  disturbing  magnetic  effect  may  be  produced  by  a 
loss  of  charge  of  the  body  conveying  the  electricity.  He  thinks 
that  the  final  decision  of  the  question  will  still  involve  much  time 
.and  trouble.^ — Jour,  de  Phys..  December.  Abstracted  in  Lond.  lUcc. 
January  30. 

Current  Bridges. — Sundorph. — An  account  of  experiments  made 
in  continuance  of  his  work  on  the  coherer  and  the  Schaefer  anti- 
•coherer.  When  a  current  from  two  storage  cells  is  passed  between 
any  two  metals,  and  they  are  then  slowly  separated  by  means  of  a 
micrometer  screw,  a  "bridge"  about  o.oi  mm  thick  and  about  i  mm 
long  is  found  between  them.  This  bridge,  which  is  seen  under  the 
-microscope  to  consist  of  countless  thin  wires,  accounts  for  the  per- 


sistence of  the  current  after  contact  has  been  apparently  broken. 
No  bridge  is  formed  between  platinum  conductors.  Between  plati- 
num and  zinc  a  bridge  is  formed,  especially  if  the  platinum  is  cathode. 
J5oth  aluminum  and  zinc  are  good  bridging  metals,  but  no  bridge  can 
be  formed  between  one  and  the  other. — Ann.  d.  Phys.,  1903,  No.  i ; 
abstracted  in  Lond.  Elec,  January  23. 

Luminous  Electric  Wind. — Warbxjrc. — A  paper  on  phenomena  ac- 
companying the  discharge  of  an  influence  machine.  The  positive  and 
negative  poles  are  easily  distinguished  by  the  fact  that  long  brushes 
proceed  from  the  positive  pole,  while  a  minute  star  is  attached  to 
the  negative  pole.  This  star  represents  the  negative  glow  light  of  the 
vacuum  tube  reduced  to  small  dimensions  by  the  pressure  of  the 
atmosphere.  He  shows  that  under  certain  conditions  an  electric 
wind  can  also  proceed  from  the  negative  pole ;  this  happens  when  the 
gas  surrounding  that  pole  is  dry  nitrogen  at  atmospheric  pressure. 
If  the  pole  is  charged  to  a  negative  potential  of  some  2,500  volts,  not 
only  the  star  is  seen,  but  a  fine  pencil  of  light,  which  at  first  sight 
resembles  the  positive  brush  discharge  remarkably  closely;  as  a 
matter  of  fact,  it  is  luminous  negative  electric  wind. — Ann.  d.  Phys., 
No.  I ;  abstracted  in  Lond.  Elec,  January  23. 

Velocity  of  Rontgen  Rays. — Blondlot. — An  account  of  an  inves- 
tigation the  results  of  which  confirm  the  prevailing  theory  that 
Rontgen  rays  are  but  an  irregular  series  of  single-wave  pulses, 
making  up  what  might  be  called,  by  an  acoustic  analogy,  an  optical 
"noise."  He  tested  whether  the  different  varieties  of  X-rays,  which 
we  know  to  have  very  different  powers  of  penetration,  differ  in 
their  velocities,  as  do  the  rays  given  out  by  the  different  radio- 
active bodies.  He  found  that  whatever  kind  of  vacuum  tube  from 
which  X-rays  might  be  obtained,  their  velocities  were  always  equal 
to  the  velocity  of  light  in  air.  The  experiments  were  made  by  the 
method  already  described.  Indeed  the  previous  experiments  made 
it  probable  that  the  rays  had  a  fixed  velocity,  as  otherwise  the  maxi- 
mum could  not  well  have  been  a  decided  one,  however  the  tube  might 
be  working.  The  author  also  found  the  natural  conclusion  verified 
that  the  velocity  is  independent  of  the  medium  through  which  the 
rays  are  propagated,  since  there  is  no  refraction.  He  verified  "this 
for  wood,  paraffin,  vaseline,  oil  and  essence  of  turpentine. — Compfes 
Rcndus,  December  29;  abstracted  in  Lond.  Elec,  January  30. 

Capillarity  of  Solutions. — A  short  note  on  an  investigation  by 
Mathieu.  When  a  dried  pig's  bladder  is  placed  in  a  salt  solution, 
the  concentration  of  the  solution  absorbed  is  less  than  that  of  the 
original.  The  introduction  of  suitable  electrodes  allows  the  system 
to  be  regarded  as  a  concentration  cell,  and  the  e.m.f.  of  this  cell  is 
a  measure  of  the  difference  between  the  concentration  of  the  solu- 
tion and  that  of  the  portion  absorbed  by  the  bladder.  Qualitatively, 
porous  cells  and  tiles,  parchment  paper  and  capillary  tubes  exhibit 
the  same  phenomenon.  In  the  last  case  it  is  found  that  the  smaller  the 
radius  of  the  tube  the  greater  is  the  difference  of  concentration  pro- 
duced; hence  it  is  not  permissible  to  determine  the  surface  tension 
of  electrolytic  solutions  by  measuring  the  heights  to  which  they  will 
rise  in  a  capillary  tube. — Lond.  Elec.  Eng.,  January  9. 

Electro-chemistry  and  Batteries. 

Disassociation  of  Electrolytes. — Liebenow. — A  theoretical  article 
in  which  the  author  discusses  the  reasons  why  Ostwald's  well-known 
formula  for  the  electrolytic  conductivity  as  a  function  of  the  con- 
centration, does  not  agree,  with  the  facts  in  the  case  of  the  highly 
ionized  solutions  of  ordinary  inorganic  salts  and  acids.  He  develops 
a  new  formula  which  is  more  general  than  Ostwald's,  as  it  contains 
two  empirical  constants,  while  Ostwald's  contains  only  one.  In  the 
case  of  potassium  chloride  the  formula  is  shown  to  be  a  good  rep- 
resentation of  the  change  of  conductivity  over  a  wide  range  of  con- 
centration.— Zeit.  f.  Elektrochemie,  December  25. 

references. 

Edison  j5a/fco'.— Hibbert.— An  article  with  the  title  "Edison  con- 
tra Jungner,"  and  quoting  some  statements  from  a  Stockholm  paper. 
Some  notes  are  given  on  runs  made  by  automobiles  provided  with 
Jungner  alkaline  cells  in  1900  and  1901 ;  and  it  is  claimed  that 
Jungner's  invention  was  prior  to  Edison's. — Lond.  Elec.  Rev.,  Jan- 
uary 30. 

Phase  y?M/c— Van't  Hoff.— A  long  abstract,  illustrated  by  dia- 
grams, of  a  lecture  on  Gibbs'  phase  rule,  its  application  to  different 
cases,  and  on  graphical  methods  for  representing  such  chemical  prob- 
lems.—Z^;7.  f.  Elektrochemie,  December  23. 
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UNIIS,    MlASUkKMENTS   ANU    iNMKl'MINIS. 

.\/<ij.imm'»i^'  //li'/i  Iftiiffralurcs. — Fkkv.— A  description  o(  a  new 
method  for  nirastiring  higl)  temperatures,  based  upon  the  law  of 
Stephen,  the  conditions  of  which  nrc  fulfdled  for  bodies  enclosed 
from  all  sidci,  wliich  is  the  case  in  tlie  electric  furnace.  In  the 
author'.s  apparatus  tlu-  radiation  is  concentrated  by  means  of  a  lens 
upon  a  thcrmocell  and  its  cin.f.  is  nteasure<l.  A  comparison  of  this 
apparatus  with  the  pyrometer  of  I.c  Chatelicr  gave  difTcrences  of 
less  than  i  per  cent,  between  i,ooo  and  1,500°  C,  wliile  below  900° 
the  dififercnces  were  greater  on  account  of  the  small  deflections.  The 
author  in  this  way  found  the  temperature  of  the  positive  carbon  of 
an  electric  arc  lamp  to  be  3,4<)0'.  I'or  \cry  high  temperatures,  this 
method  appears  to  be  very  suitable. — Comptcs  Rcndus,  v.  1.14.  p. 
977;  abstracted  in  Zcit.  f.  Hcktrochcmie,  November  20. 

Capillary  Elcctromvti-r. —  Boi.tY.— The  electrometer  in  which  only 
a  drop  of  mercury  is  used  is  very  advantageous  for  null  nicllmds, 
but  ma.xima  cannot  be  observed  by  its  means,  and  the  drop  is  liable 
to  slip  out  of  the  tube.  Uolcy  describes  two  new  types  which  lend 
themselves  to  all  kind  of  measurements.  Since  the  sensitiveness  de- 
pends upon  the  mobility  of  the  meniscus  and  the  power  of  the  micro- 
scope, each  of  these  two  factors  should  be  made  a  maximum.  The 
mobility  of  the  meniscus  would  be  infinitely  great  for  a  form  of  the 
electrometer  in  which  the  mercury  would  be  in  a  state  of  indifferent 
equilibrium.  Such  a  state  could  be  realized  by  putting  the  capillary 
tube  into  the  shape  of  a  hyperboloid  of  revolution ;  but  most  capillary 
tubes  approximate  to  this  shape  more  or  less,  and  have  a  region 
of  indilTcrcnt  equilibrium  slightly  below  their  thinnest  bore.  By 
choosing  a  tube  of  nearly  hypcrboloidal  shape,  the  author  is  enabled 
to  measure  an  e.m.f.  of  o.ooooi  volt  with  an  enlargement  of  840  and 
a  water  manometer.  The  bore  is  0.25  mm  and  the  mercury  thread 
is  only  2.75  cm  long.  Another  form  of  tube  resembles  Lippmann's 
reversed  pattern,  and  has  a  bore  as  large  as  i  mm.  It  measures 
o.oooi  volt. — Jour,  de  Phys.,  December ;  abstracted  in  Lend.  Elcc, 
January  30. 

REFERENCE. 

Measurement  of  E.M.F's  by  Means  of  the  Telephone  as  Zero 
Instrument. — Fischer. — A  description  of  a  method  of  using  the  tele- 
phone as  a  zero  instrument  for  the  measurement  of  e.m.f's  and  cur- 
rents. It  has  been  used  for  a  long  time  in  Kohlrausch's  method  of 
measuring  the  conductivity  of  electrolytes.  The  present  one  is  based 
upon  Poggendorfs  compensation  method,  or  the  potentiometer 
method,  and  differs  from  it  only  in  that  a  telephone  is  used  in  place 
of  the  usual  galvanoscope,  and  that  there  is  a  make  and  break  in 
the  telephone  circuit,  operated  from  an  independent  source  of  cur- 
rent ;  there  are  also  two  high  resistances  in  the  telephone  circuit,  the 
lesser  one  of  which  is  used  only  for  the  finer  adjustments.  A  dia- 
gram of  the  connections  is  given  and  a  measurement  is  described. — 
Zeit.  f.  Elektrochemie,  January  i. 

Telegraphy,  Telephone   \nd  Signals. 

references. 

Telephone  Engineering. — Dommerque. — A  short  article  in  which 
the  author  deals  with  the  preservation  of  timber  by  processes  other 
than  the  one  of  creosoting. — Am.  Elec.,  February. 

Independent  Telephone. — Cl.'^usen  and  Hubbell. — Two  articles  on 
the  progress  of  independent  telephony. — Tel.  Mag.,  January. 

Toll  Lines. — Wegner. — An  article  in  which  he  gives  a  series  of 
diagrams  showing  the  connections  for  toll  lines  and  interurban  cir- 
cuits.— Tel.  Mag.,  January. 

Miscellaneous. 

Visibility  of  Ultra-Microscopic  Particles. — Siedentopf  and  Zisig- 
MONDY. — A  description  of  a  method  of  making  small  particles  visible. 
which  considerably  extends  the  range  of  microscopic  vision,  and 
brings  us  within  a  short  distance  of  molecular  dimensions.  TTie 
method  is  a  form  of  "dark  field  illumination"  with  sunlight  filtered 
through  a  narrow  slit.  The  particles  specially  examined  are  gold 
particles  in  ruby  glass ;  these  are  exceedingly  small,  and  although 
they  cannot  be  seen  as  they  actually  are,  they  appear  as  diffraction 
discs  about  i  mm  in  apparent  diameter :  this  means  an  enlargement 
of  50,000.  The  objection  that  the  disc  docs  not  show  the  real  object, 
also  applies  to  the  fixed  stars,  which  appear  in  the  most  powerful 
telescope  only  as  diffraction  discs.  The  limit  of  the  method  is 
about   10  times  the  diameter  of  a  molecule,  and  the  authors  prove 


that  some  of  the  Kold  particles  arc  smaller  than  (hat  limit  By 
counting  the  number  of  particles  in  a  certain  volume  and  estimating 
the  total  amount  of  Ko'd  present,  they  arrive  at  the  si/c  and  weight 
of  the  particles.  Mdlcculcs  themselves  could  be  seen  only  if  the 
microscope  could  be  made  much  more  sensitive. — /Inn.  d.  Phystk, 
No.  1  ;  abstracted  I-ond.  Elfi.,  January  30. 

The  method  is  discussed  in  an  editorial  note.  It  is  said  to  be 
simply  an  cxtensiiui  of  well-known  microscopic  principles.  What 
hitherto  blocked  the  way  was  diffraction,  which  becomes  very  troub- 
lesome as  the  diameter  of  the  particles  to  be  observed  decreases. 
Now  this  difficulty  has  been  overcome  by  rigidly  excluding  the  illu- 
minating beam  from  the  field  of  vision;  hence  the  numerous  reflect- 
ing and  refracting  surfaces  employed  in  its  transmission  arc  no 
longer  able  to  disturb  the  pure  diffraction  cone  by  which  an  ultra- 
microscopic  object  makes  its  presence  evident.  Therefore  something 
is  seen  in  the  microscope,  provided  the  objects  are  not  so  closely 
crowded  that  their  diffraction  cones  overlap;  what  is  seen  is  of 
course  only  a  diffraction  disc. — Lond.  Elcc.,  January  30. 

Magnetic  Separators. — Danneel. — In  this  continuation  of  his  long 
illustrated  serial  on  the  Dusseldorf  exhibition,  he  discusses  a  number 
of  metallurgical  apparatus;  most  of  them  are  purely  mechanical,  but 
among  them  arc  some  magnetic  separators,  including  a  diagram  of 
the  well-known  Wctherill  separator.  Th-j  Heberlc  separator  employs 
a  wet  process;  the  particles  of  ore  fall  through  a  rising  stream  of 
water  while  exposed  to  the  action  of  a  magnetic  field;  the  chief  ad- 
vantage of  this  construction  is  said  to  be  that  the  adhesion  between 
the  single  particles  of  ore  is  so  completely  removed  that  those  which 
are  magnetic  are  absolutely  free  from  the  non-magnetic  ones. — Zeit. 
f.  Elektrochemie,  January  8. 

Rontgcn  Rays  in  Practice. — Lowe. — A  note  on  a  paper  read  before 
the  Rontgen  Society  in  London  in  which  he  gives  an  account  of 
his  experiences  of  the  use  of  X-rays  in  the  treatment  of  cancerous 
growths,  lupus  rodent  and  other  ulcers.  In  cases  of  new  growths 
he  found  exposure  to  X-rays  to  be  of  very  great  benefit,  and  many 
diseases  formerly  supposed  to  be  incurable  now  yield  to  this  treat- 
ment. In  one  case  of  a  malignant  growth  on  the  breast,  he  had 
given  an  exposure  of  25  minutes ;  here  an  operation  had  been  ad- 
vised, but  this  was  rendered  unnecessary  by  the  therapeutic  action 
of  the  rays.  Turning  to  radiography,  he  described  cases  in  which 
this  had  been  of  the  greatest  service  in  his  practice.  It  is  of  the 
highest  importance  in  radiography  to  have  the  anode  adjusted  im- 
mediately above  the  line  of  fracture  in  order  to  secure  good  results. 
The  reason  for  the  slow  advance  seemed  to  lie  in  the  want  of 
definite  lines  of  treatment  and  of  suitable  apparatus,  which  should 
be   readily  available. — Lond.  Elec.  Eng.,  January  9. 


New  Books. 


Leitfaden  zur  Konstruktion  von  Dynamomaschinen.    Und  zur 
Berechnung   von   Elektrischen   Leitungen.     Von   Dr.   Max 
Corsepius.     Berlin:   Julius    Springer.     269  pages,    108    illustra- 
tions.   Price,  5  marks. 
This  is  a  compact  little  work  intended  as  an  exposition  of  the  prin- 
ciples of  practical  dynamo  construction.     In  many  respects  it  some- 
what resembles  the   English  text-book  of  Wiener  on  dynamo  ma- 
chinery, but  is  very  much  less  pretentious,  much  more  condensed  and 
destitute  of  the  extensive  tabular  information  given  by  Wiener.    The 
first  50  pages  are  occupied  with  the  discussion  of  the  magnetic  quali- 
ties of  the  various  irons  employed  in  dynamo  machinery.    The  prin- 
ciples of  frame  design  succeed  and  then  a  few  pages  upon  the  various 
kinds  of  windings.    The  remainder  of  the  work  is  chiefly  devoted  to 
working  out  in  detail  a  number  of  designs  for  dynamo  machinery, 
and  in  this  respect  the  book  is  of  value,  giving  practical  illustrations 
ni  the  method  of  calculations. 


Der  Elektrische  Betrieb  vox  Fernschnellbahnen.  By  Gustav 
W.  Meyer.  Halle  a.  S. :  Wilhelm  Knapp.  63  pages. 
This  little  book  investigates  the  general  problem  of  high-speed 
electric  railroad  traction.  The  application  of  the  three-phase,  high- 
tension  system  is  analyzed  in  the  simplest  manner  and  with  various 
assumptions  of  engineering  data.  A  comparison  is  made  of  the 
system  of  alternating-current  motors  supplied  by  step-down  trans- 
formers carried  with  the  cars,  and  the  system  in  which  the  trans- 
formers are  stationary  and  supply  secondary  conductors  along  the 
track.     A  particular  case  is  outlined  on  both  plans,  and  the  first- 
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named  is  indicated  to  be  preiciablc.  This  is  the  method  which  has 
already  been  initiated  in  Germany  and  Switzerland.  The  pamphlet 
is  directed  to  tcclinical  students  of  electric  railroad  engineering. 


Electrical    ExGiNEEK'b    PocKi:r    Book.      A    Handbook    of    Useful 

Data    for    Electricians    and   Electrical    Engineers.      By    Horatio 

A.  Foster.    New  York :    D.  Van  Nostrand  Company.    987  pages, 

illustrated.     Price,  $5.00. 

The  crying  need  which  this  useful  book  supplied  is  indicated  by  the 

fact  that  it  has  in  a  short  period  entered  a  third  edition  and  more 

than  5,000  copies  have  been  sold.     A  number  of  corrections  were 

made  on  the  plates  previous  to  the  printing  of  this  edition. 


Directory  of  Electrical  Societies,  Etc. 

American  institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings:  February  27th, 
"Railway  Train  Lighting,"  VVm.  L.  Bliss,  Lamar  Lyndon  and  A.  J. 
Farnsworth ;  March  27th,  "High-Tension  Lines,"  Ralph  D.  Mershon ; 
April  24th,  "Tendencies  of  Central  Station  Development,"  H.  A. 
Lardner,  Philippo  Torchio  and  Peter  Junkersfeld. 

Association  of  Edison  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians,  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 


Power  Required  to  Drive  Machine  Tools  in  a  Loco- 
motive Shop. 

We  record  here  some  power  tests  made  recently  in  the  locomotive 
shops  of  the  Buffalo,  Rochester  &  Pittsburg  Railway,  at  Du  Bois, 
Pa.  The  plant  consists  of  five  buildings,  viz. :  the  power  house,  a 
building  containing  the  locomotive  erecting,  boiler  and  machine 
shops,  the  round  house,  the  blacksmith  house,  and  the  storehouse 
and  offices.  These  buildings  are  located  on  a  plot  of  ground  32 
acres  in  extent  and  the  equipment  is  intended  to  handle  the  repairs 
of  about  150  locomotives,  with  provision  for  an  increase  of  75  en- 
gines, which  is  expected  to  cover  about  five  years,  making  an  esti- 
mated ultimate  total  of  17  engines  per  month.  The  machine,  boiler 
and  tank  shops  are  under  one  roof,  covering  an  area  of  134  x  524 
ft.  The  blacksmith  shop  is  80  x  140  ft.,  the  power  house  63  x  93  ft., 
the  office  and  storehouse  60  x  120  ft.,  and  in  addition  to  these  there 
is  an  oil  house  30  x  60  ft.,  a  i6-stall  round  house,  and  a  26  x  140- 
ft.  coal,  coke  and  iron  storage  building. 

The  power  plant  is  located  in  a  separate  building  and  is  designed 
for  the  transmission  of  power  by  electricity  and  compressed  air,  and 
furnishes  all  power  needed  for  driving  the  machinery,  lighting  the 
shops,  grounds,  a  large  car-building  plant  and  neighboring  stations, 
and  the  further  supply  of  steam  for  heating  the  buildings.  All  pipes 
and  wires  pass  from  the  power  house  to  the  several  buildings 
through  underground  galleries.  The  boiler  equipment  comprises 
four  200-hp  water  tube  boilers,  the  furnaces  of  which  are  hand-fired. 
The  engine  room  contains  the  following  Westinghouse  machinery : 
A  200-hp  compound  engine,  direct-connected  to  a  125-kw,  direct- 
current,  main  compound-wound  generator,  operating  at  250  volts,  and 
280  r.p.m.  This  main  generator  carries  the  day  load  and  supplies 
power  for  machine  tools,  cranes,  lighting,  etc.  A  loo-hp,  simple 
engine,  belt-connected  to  a  75-kw,  direct-current,  compound-wound 
generator,  operating  at  250  volts  and  750  r.p.m.  This  generator 
carries  the  night  load  and  supplies  power  for  lighting,  motor  driving 
for  special  night  work  and  the  turntable.  The  night  and  day  load 
generators  are  interchangeable  at  the  switchboard. 

There  is  a   Westinghouse    loo-hp,   simple   engine,   belt   connected 


FIG.     I. — switchboard. 

Interstate  Independent  Telephone  Association,  Secretary,  E.  M. 
Coleman,  Louisville,  Ky. 

Kentucky  Independent  Telephone  Association,  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York.  Next  meeting,  February  18,  American  Institute. 
Illustrated  Lecture  by  Dr.  A.  E.  Kennelly,  "Submarine  Cables." 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


FIG.   2. — interior    OF    POWER    HOUSE. 

to  a  6o-kw,  2-phase,  alternating-current  generator,  operating  at 
2,200  volts,  7,200  alternations  and  900  r.p.m.  This  generator  fur- 
nishes power  for  lighting  the  yards,  the  Falls  Creek  Station,  the 
passenger  and  freight  stations  at  Du  Bois  and  the  Du  Bois  car 
shops.  A  2]/2-hp  exciter,  operating  at  125  volts  and  180  r.p.m.  An 
Ingersoll-Sergeant,  steam-driven  compressor,  furnishing  compressed 
air  for  the  plant. 

The  tests  made,  in  addition  to  furnishing  accurate  data  relating 
to  the  power  required  for  various  tools  when  starting,  running 
light  and  cutting,  also  make  possible  some  estimation  of  the  merits 
of  roller  bearings  for  shaft  hangers.  The  line  shafts  are  cold-rolled 
steel  and  arc  carried  on  roller  bearings  and  a  shaft  200  ft.  long 
without  belts  could  be  turned  by  hand.  But  in  spite  of  the  unusual 
efficiency  of  the  bearings,  it  was  noted  that  the  power  consumed 
by  the  tool  is  often  less  than  that  lost  in  transmission.  Nevertheless, 
the  capacity  in  motors  required  for  the  group  drive  is  tw-o  to  two 
and  a  half  times  smaller  than  it  would  have  been  had  each  tool  been 
provided   with   an    individual   motor.     It   is   a   question   as   to   how 
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far  the  low  avcragr  |iu\\cr  lakcn  liy  laiKc  K^oiips  of  touU  in  opcr- 
Ution  may  be  due  to  the  tly-wlicci  acliuii  of  tlic  .sliafts  and  pulleys. 

The  loconiotive-erci'linK,  boiler  and  inai'liine  slioi)  consiNls  of  a 
middle  nisic  for  rrcclii\K  and  two  shed  bays  i-(|iiippcd  with  shafting 
for  driving  the  machine  tools.  Two  5u-ti')n  eln-tric  traveling  cranes 
have  a  runway  in  the  nnddle  aisle.  There  are  live  lines  of  shafting 
driven  by  five  shunt  motors  in  the  shed  bays  and  the  sections  arc 
designated  as  wheel  section  and  boiler  section  in  one  bay,  and  lathe, 
tool  and  lluc  sections  in  the  opposite  bays. 

Wheel  Section. — Shafting  driven  by  .i  40-hp,  sliunt-womu!  motor 
and  operating  4J-in.  car  wheel  boring  mill,  48-in.  cur  wheel  lathe, 
2  79-in.  wheel  lathes,  (|uartering  machine,  (win.  x  60-in.  x  i8-in. 
planer,  S4-in.  boring  mill,  single  axle  lathe,  6-ft.  radial  drill,  i8-in. 
slotter,  band  saw.  No.  7  griiuU-r,  water  tool  grinder.  The  line  shaft 
is  200  ft.  long,  2]^i  in.  in  diameter,  and  has  26  hangers.  It  was  in- 
convenient in  this  instance  to  obtain  a  test  of  the  line  shaft  alone. 

A    test    of    till-    line    sli:iil    Mil. I    i-oimliM-i    oiilv    L'.ive     1  ^    li])        A     i;- 


planer  inlerfend  somewhat  with  the  re.idiiigs.  To  the  abi>\e  w.i~ 
added  a  band  saw  cutting  4  in.  oak,  which  look  5.0  hp.  Whether  tli' 
saw  was  cutting  nr  not  seemed  to  make  no  difTcrcncc  in  tlic  leading 

Tests  of  single  niachines  were  then  made;  that  is,  of  the  pown 
Consumed  by  the  unc  machine  tool  thrown  in  at  a  time.  A  42-in. 
wheel  lathe  wnli  <>ne  tcjol  culling  took  on  .starting  up  4.6  hp,  and  on 
steady  running  5  lip.  An  emery  wheel  took  .7  hp.  A  79-in.  whcc  1 
lathe  Willi  two  tools  making  roughing  cuts  on  a  pair  of  driver- 
look  4  liji.  An  84  in.  boring  mill  boring  an  8-in.  cylinder  took  J  hp. 
.\  (lo-in.  planer  cutting  a  cast-iron  cylinder  took  2  hp,  and  a  max- 
imum at  reversal  of  8.5  hp.  An  i8-in.  slotter  with  tools  of  J^-in. 
face  cutting  steel  took  .3  hp,  and  a  maximum  at  reversal  of  1,2  hp. 
A  band  saw  starling  up  took  6.3  lijt  and  ruiiiiing  light  or  cutting 
4-in.  oak  4  hp. 

\  group  run  of  an  84  in.  boring  mill,  a  79  in.  wheel  lathe,  a  6-ft. 
radial  drill,  a  6o-in.  jilaner  and  ;in  i8-in.  slotter  gave  at  steady 
iniuiinv  (hi  lip.  ;iiii|   uilli   llu-  |il.ini-r  ,it   r<  \crv;il   look    14  hp. 


FIG.    3. TUR.NT.\BLE    DOXKEY.  ri(.,.    5. — I'.oll.Kk    .'-ECTIO.V    OF    SHOP. 

fig.  4. — flue  section  of  machine  shop.  fig.   6. — blacksmith    shop. 

Electric  Power  for  Machine  Tools  in  Locomotive  Shop. 


minute  test  was  made  of  a  group  of  machines  comprising  a  72-in. 
and  a  66-in.  wheel  lathe  each  with  two  cuts,  a  wheel  press  operated 
at  50  tons,  and  an  84-in.  Niles  boring  mill,  a  band  saw  belt,  an  emery 
wheel,  a  Pond  radial  drill  and  a  6o-in.  planer  with  one  tool  cutting 
cast  iron,  with  an  average  result  of  4.6  hp,  a  minimum  of  .88  hp 
and  a  maximum  of  10.43  hp.  The  .speed  of  the  line  shaft  was 
160  r.p.m. 

Two  machines  were  then  thrown  in,  a  42-in. wheel  lathe  cutting 
with  one  tool  and  an  84-in.  boring  mill — with  the  wheel  lathe  cutting. 
the  boring  mill  on  starting  up  took  6.9  hp,  and  cutting  3  hp. 
To  the  above  two  machines  were  added,  a  tool  grinder  and  a 
79-in.  wheel  lathe  cutting,  which  starting  up  took  6.3  hp,  and  running 
steadily  3.95  hp.  To  the  above  was  added  a  6o-in.  planer,  cutting  a 
cast-iron  cylinder,  which  at  starting  took  10.3  hp,  and  running 
steadily  4.2  to  7  hp,  or  an  average  of  6.1  hp  during  the  whole  time. 
To  the  above  were  added  another  tool  grinder  and  an  i8-in.  slotter. 
The  maximum  reversals  of  the  planer  and  the  slotter  at  the  same 
instant    gave    15.5   hp.    and    steady    running    showed    5.2    hp.      The 


Boiler  Section. — Shafting  driven  by  a  30-hp,  shunt-wound  motor 
and  operating  12-ft.  bending  rolls,  bolt  cutter,  stay  bolt  cutter,  drill 
press,  tool  grinder.  Brooks  plate  planer,  horizontal  punch,  shear 
and  punch,  6-ft.  bending  rolls,  6-ft.  straightening  rolls,  6-ft.  radial 
drill.  All  the  counter  belts  were  thrown  off  and  the  line  shaft 
tested  alone,  with  a  result  of  .3  hp.  This  line  shaft  is  170  ft.  long, 
2'/^  in.  in  diameter  and  has  19  hangers.  The  speed  of  the  line  shaft 
was  158  r.p.m.  A  test  of  the  line  shaft  and  counter  shafts  only 
gave  an  average  of  2  hp.  The  machines  comprising  the  first  group 
tested  were  a  stay-bolt  cutter  and  a  bolt  cutter,  a  No.  4  Hilles  & 
Jones  punch  and  shear.  The  No.  4  punch  and  shear  was  punching 
13/32-in.  holes  in  3/16-in.  steel  plate.  A  15-minute  test  showed  an 
average  of  i  hp.  with  a  minimum  of  .2  hp  and  a  maximum  of 
35  hp. 

A  single  tool,  the  No.  4  Hilles  &  Jones  48-in.  punch  and  shear 
was  then  thrown  in,  and  starting  up  light  took  6.9  hp,  settling  down 
to  .4  hp.     Shearing  5/16-in.  steel  plate,  it  required  3  hp. 

A  6-ft.  radial  drill  was  then  added,  and  at  starting  up  light  took 
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3.6  lip,  settling  down  to  i.i  lip.  A  iK--i:i-  I'rill  (.utlmg  in  steel  gave 
1.5  hp.  A  6-ft.  radial  drill  and  bolt  cutler  reqnired  i.i  lip._  The 
l2-ft.  rolls  were  then  added,  and  starting  up  light  showed  7.2,  hp, 
settling  down  to  4.75  hp.  Rolling  steel  plates,  y,-\n.  x  8-in.  required 
5.3  hp.  A  test  of  line  shaft  and  counters  with  the  6-ft.  radial  drill 
cutting  steel  with  i^-in.  drill,  and  a  punch  and  shear  running  light 
showed  2  hp.  A  i-in.  stay  bolt  cutter  added  to  the  above  took  on 
starting  up  4.5  hp,  and  cutting  12  threads  per  inch  gave  2.1  hp. 

Lathe  Section. — Shafting  driven  by  a  30-hp,  shunt-wound  motor 
and  operating  24-in.  crank  planer,  36-in.  x  36-in.  x  20  ft.  planer, 
51-in.  boring  mill,  i6-in.  shaping  machine,  24-in.  lathe,  24-in.  drill 
press,  37-in.  boring  mill,  two  22-in.  lathes,  three  i6-in.  lathes,  two 
i8-in.  lathes,  28-in.  lathe,  43-in.  lathe,  2-in.  x  24-in.  flat  turret  lathe, 
two  26-in.  x  26-in.  X  lo-ft.  planers,  6o-in.  horizontal  boring  ma- 
chine, water  tool  grinder,  centering  machine.  The  line  shaft  and 
counters  gave  4.1  hp.  A  test  of  the  line  shaft  with  counterbelts 
oflf  gave  .7  hp.  The  speed  of  the  line  shaft  was  155  r.p.m.  The 
line  shaft  is  180  ft.  long,  2}/2  in.  in  diameter  and  has  22  hangers. 
A  is-minute  test  was  made  of  a  group  of  machines  comprising  two 
26-in.  planers  and  one  36-in.  planer,  cutting  steel  with  one  tool 
each,  a  turret  lathe,  an  emery  wheel,  three  i6-in.  lathes,  two  22-in. 
lathes,  a  36-in.  boring  mill,  drill  press  and  a  shaper,  all  in  operation. 
The  readings  gave  an  average  result  of  6.9  hp,  a  minimum  of  4.74 
hp  and  a  maximum  of  15  hp.  A  group  run  of  a  26-in.  planer,  three 
l6-in.  lathes,  an  i8-in.  lathe,  a  24-in.  lathe,  a  i6-in.  shaper,  a  24-in. 
drill  press  and  a  centering  machine  in  operation  required  at  steady 
running  2.4  hp,  and  at  reversal  of  the  planer  7.6  hp. 

A  single  26-in.  planer  cutting  cast  iron  took  i  hp,  and  at  reversal 
3.5  hp.  A  i6-in.  shaper  cutting  i/32-in.  steel  at  12-in.  stroke  took 
.9  hp,  with  a  minimum  of  .2  hp  and  a  maximum  of  I.4  hp.  A  24-in. 
turret  lathe  cutting  required  .3  hp.  A  24-in.  lathe  boring  brass  took 
.03  hp. 

Tool  Section. — Shafting  driven  by  a  20-hp,  shunt-wound  motor 
and  operating  tool  grinder,  drill  grinder,  21-in.  drill  press,  i6-in. 
lathe,  milling  machine,  grinding  machine,  three  i8-in.  turret  lathes, 
24-in.  drill  press,  28-in.  lathe,  No.  10  vertical  milling  machine,  2- 
spindle  rod  drills,  14-in.  pillar  shaper,  i6-in.  lathe,  26-in.  x  26-in.  x 
6-ft.  planer,  32-in.  drill  press,  surface  grinding  machine,  water  tool 
grinder.  The  line  shaft  and  counters  required  2.8  hp.  The  line 
shaft  is  140  ft.  long,  21/2  in.  in  diameter,  and  has  20  hangers.  It 
was  not  convenient  to  obtain  a  test  of  the  line  shaft  alone.  The 
speed  of  the  line  shaft  was  155  r.p.m.  The  line  shafts  of  the  lathe 
and  tool  sections  can  be  connected  by  a  clutch  coupling  and  the 
whole  operated  from  either  motor.  A  group  test  was  made  of  a 
i6-in.  lathe,  a  drill  press  and  a  grinder,  all  in  operation,  with  a  result 
of  1.9  hp. 

A  single  grinder  took  in  starting  up  9.7  hp,  and  grinding  1.95  hp. 
A  28-in.  lathe  took  on  starting  4.7  hp  and  cutting  steel  2.5  hp.     A 
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FIG.    2. — BLOWER. 


group  rim  of  two  16-in.  lathes,  a  >haper  and  two  grinders  in  oper- 
ation showed  2.5  hp. 

Flue  i'fc/i'oj.— Shafting  driven  by  lo-hp,  shunt-wound  motor  and 
operating  flue  welder,  flue  cleaner,  two  No.  7  Jarecki  pipe-threading 
machines,  two  pipe  cutters.  A  test  of  the  line  shaft  with  all  coun- 
ters gave  .6  hp.  A  test  of  the  line  shaft  gave  .035  hp.  The  line 
shaft  is  90  feet  long,  2'/i  in.  in  diameter,  and  has  12  hangers. 

.\  single  flue  welder  with  blowing  fan  attached  required  on  start- 
ing up  7.1  hp.  Running  light  it  took  3.4  hp.  The  pipe  cutter  cutting 
2^-in.  pipe  took  .06  hp.  The  auto-flue  cleaner,  cleaning  2-in.  flue, 
took  .2  hp. 


Flue  Rattler.— 0\.\Xiu\c  at  the  end  of  the  machine  shop  is  a  flue 
rattler  operated  by  a  7^2-hp,  shunt-wound  motor. 

Blacksmith  Shop.— The  blacksmith  shop  is  driven  by  a  40-hp, 
shunt-wound  motor,  which  is  belted  to  75  ft.  of  2'4-in.  line  shafting 
with  12  hangers.  The  apparatus  driven  comprises  a  bolt  header, 
a  2S-in.  punch  and  shear,  a  cutting-off  saw,  a  tool  grinder,  a  40-in. 
planer,  a  drill  press,  a  so-lb.  hammer,  a  blower,  and  an  e.xliaust  fan. 
A  test  of  the  line  shaft  and  counters  with  grindstone  and  two  blow- 
ers constantly  in  operation  gave  14.5  hp.  The  bolt  header  added  to 
the  above  gave  on  starting  7.8  hp,  running  light  .5  hp,  and  heading 
i-in.  bolts  3.5  hp.  A  No.  2  Hilles  &  Jones  punch  and  shear  added 
to  the  above,  first  condition,  gave  on  starting  up  5.5  hp,  runnmg 
light  .5  hp,  and  shearing  i}^-in.  round  bar  4.3  hp. 

Turntable.— The  turntable  is  70  ft.  long  and  is  operated  by  a  lo-hp, 
direct-current  motor  of  the  street  railway  type  geared  to  an  inde- 
pendent traction  wheel,  the  driving  combination  being  supported 
in  a  pivoted  frame,  or  "donkey,"  which  rests  with  all  its  weight 
upon  the  turntable  track,  even  when  the  table  is  tipped  by  a  loco- 
motive. The  power  is  led  to  the  motor  through  a  sliding  contact 
placed  on  the  bridge  above  the  center  of  the  turntable.  With  the 
table  running  light  and  the  controller  on  full,  a  test  gave  4.4S  hp. 
In  throwing  on  the  controller  and  accelerating  up  to  full  speed  5  hp 
was  attained,  which  dropped  to  a  constant  of  4.45  hp. 

With  a  locomotive  on  the  table,  weighing  with  tender  approxi- 
mately 286,000  lbs.,  a  test  gave  7-35  hp  when  accelerating  to  full 
speed.    When  full  speed  was  attained,  the  test  showed  5-43  hP- 

Power  //oMJe.— Switchboard  readings  of  the  ammeter  and  volt- 
meter were  taken  every  five  minutes,  from  i  :  00  P.  M.  to  S :  30  P.  M., 
with  averages  of  220  volts  and  250.7  amperes,  or  73.8  hp.  The  min- 
imum current  was  200  amp,  or  59  hp,  and  maximum  current  300  amp, 
or  88.5  hp,  the  average  of  which  is  250  amp,  or  73.75  hp. 

These  tests  were  carried  out  by  Messrs.  H.  M.  Palmer  and  George 
H.  Gibson,  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, and  were  made  possible  by  the  courtesy  and  permission  of 
Mr.  F.  T.  Hyndman,  master  mechanic,  and  the  kind  assistance  of 
Mr.  C.  D.  McArthur,  chief  draftsman  of  the  Bufifalo,  Rochester  & 
Pittsburg  Railway  Company. 


Direct  Driven  Machine  Tools. 


The  accompanying  illustrations  show  several  machine  tools 
equipped  with  Storey  motors.  Fig.  I  represents  a  shaper  fitted  with 
a  motor,  and  the  arrangement  is  such  that  the  speed  of  cutting 
may  be  readily  adjusted  to  suit  the  conditions  of  service,  to  do  which 
requires  a  speed  variation  of  about  3  to  i,  with  a  low  speed  of  about 
500  r.p.m..  and  from  i  to  3  hp,  depending  upon  the  work  to  be  done. 

Fig.   2   represents    a   blower   that    is   compact,    dust-proof   and    so 


FIG.   3. — "reed"   lathe. 

constructed  that  the  speed  can  be  adjusted  in  50  increments,  from 
400  to  2,400  r.p.m.,  with  a  very  satisfactory  economy  if  it  is  con- 
sidered that  the  speed  changes  do  not  involve  an  armature  resistance. 
The  makers  state  that  motor  is  dust  and  moisture-proof,  runs  well 
within  "Navy"  specifications,  and  is  sparkless  in  point  of  commu- 
tation at  all  load  changes. 

Fig.  3  represents  a  "Reed"  lathe,  arranged  with  a  variable-speed 
Storey  motor,  which  forms  an  integral  part  of  the  lathe,  with  every 
facility  for  giving  all  the  speed  changes  that  can  be  desired  in  any 
service. 

Fig.  4  represents  a   Prentice  lathe  with  still   another  style  of  at- 
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tacliiiit-ii(  1)1  llic  iiiulur,  111)  lci>  cumpai't.  1  he  power  rccjiiiicU  uc- 
pends,  not  upon  the  "swing"  of  the  latlic  in  ai\y  Kiven  case,  but 
rather  upon  tlic  kitui  of  niatcriul  bring  removed,  :iiul  tlie  Hinoiiiit  of 
that  material  rcmovcil  in  a  Riven  time.  It  is  a  fact,  neverthelcs.s, 
that  liirge  swiiiR,  heavy  l.ithcs,  aro  iisrti  a-,  n  rule  for  heavy  cuts  at 
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higli  speeds  and  rapid  feeds,  hence  it  is  desirable  to  employ  motors 
in  proportion. 

Not  considering  special  service,  it  is  goneraliy  safe  to  allow  motors 
for  lathes  about  as   follows : 

Swing  of   Lathes    i;"  16"         20"         24" 

H.P.  rating  of  motor    ....  i  il4  2'/i         3K 

Speed  changes  in  per  cent.        500         450         400         350 

Lowest   speed,   r.p.in 550         500         475         450 

Speed  clianges — From  20  to  60,  depending  upon  service. 

The  above  data  are  no  more  absolute  than  is  the  fact  that  the 
material  to  be  cut  is  fi.\ed ;  to  illustrate  this  point  it  may  be  said 
that  a  36-in.  lathe  turning  gun  barrels  with  J^-in.  x  ]/^-\n.  "blue" 
turnings,  will  require  the  large  size  motor,  whereas  the  same  lathe 
on  brass  castings  might  be  all  right  using  a  motor  of  one-half  that 
size. 
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Electric  Power  Equipment  for  a  Japanese  Arsenal. 


One  of  the  most  complete  and  up-to-date  electric  power  plants 
recently  installed  in  Japan  is  located  at  the  Osaka  Military  Arsenal. 
This  installation  was  made  for  the  purpose  of  operating  the  electric 
cranes;  and  blowers  for  the  cupolas  in  the  new  foundry  just  com- 
pleted. The  foundry  is  built  of  red  brick,  with  a  corrugated  iron 
roof,  the  inside  dimensions  being  86  m  300  x  33  m  400.  It  is 
equipped  with  four  lo-ton,  one  25-ton  and  one  20-ton  Morgan 
cranes ;  also  four  4-ton  and  six  7-ton  cupolas,  two  being  made  by  the 
Whiting  Foundry  Equipment  Company  and  the  others  in  the  Arsenal 
itself.  Four  Root  blowers,  each  driven  by  a  Westinghouse  40-hp 
induction  motor,  supply  the  blast  for  these  cupolas. 

The  power  house  is  equipped  as  follows:  In  the  boiler  room  are 
two  Sulzer-Frere  Cornish  shell  boilers,  center-fired,  each  having 
heating  surface  of  62  square  meters  and  a  grate  surface  of  1.8  square 
meters.  Each  boiler  is  complete  with  its  own  heater,  consisting  of 
two  plain  cylinders  each  of  600  mm  diameter  and  of  the  same 
length  as  the  boilers.  These  heaters  are  mounted  over  the  boiler 
shells  and  suspended  from  the  angle  irons  supporting  the  brick  work. 
One  Worthington  duplex  pump  and  one  restarting  injector  are  pro- 
vided for  supplying  feed  water  to  the  boilers. 

In  the  engine  room  there  are  two  Salzer-Frere  vertical,  tandem- 
compound,  single,  balanced-crank  engines  with  high-pressure  cylin- 
ders 325  mm  in  diameter,  low-pressure  cylinders  475  mm  in  diameter 
and  stroke  300  mm,  operating  under  a  steam  pressure  of  8  atmos- 
pheres at  257  r.p.m.  The  low-pressure  cylinders  have  a  fixed  cut-oft 
and  the  high-pressure  cylinders  a  variable  cut-ofT.  Each  engine  is 
provided  with  a  heavy  fly-wheel  by  means  of  which  the  angular 
variation  of  the  engine  speed  is  reduced  to  a  minimum.  The  con- 
densers are  a  part  of  each  engine,  operating  from  the  crank-shaft 
by  eccentrics. 

Direct  coupled  to  each  engine  is  a  Westinghouse  loo-kw,  220-volt. 
3-phase,  3,600  alternations,  composite-wound  generator  of  the  two- 
bearing,  revolving-armature  type  and  standard  construction.  The 
armatures  are  of  the  slotted  drum  type,  the  cores  being  built  up  of 
laminated  sheets  of  steel,  pressed  on  the  cast-iron  spider  and  held 
in  place  between  two  end  plates.  The  armature  windings  consist  of 
strap-wound  coils  formed  and  insulated  before  being  placed  in  the 
slots,  the  coils  being  held  in  the  slots  by  retaining  wedges  of  hard 


libic,  iliii.s  rc(|uirint{  no  bands.  Two  ii>4-kw,  125-vrjli,  imiliipolar 
exciters,  drivni  by  belt  from  the  main  mgines,  furnish  field  current 
for  the  separate  field  of  the  generators,  each  exciter  having  suflicient 
capacity  for  two  geiii-rators,  The  switchboard,  to  which  the  two 
Kcnerators  arc  connected  in  parallel,  is  of  the  Westinghouse  standard 
type  "8"  const  nut  ion.  There  are  two  3pliasc  feeders,  of  0000  H.  &  S. 
gauge,  each  leading  out  from  the  power  house  to  a  distrilmtio;) 
panel  located  ul  a  convenient  point  in  the  foundry,  from  which  the 
circuits  of  the  various  cranes  and  blowers  arc  supplied.  Before  any 
load  was  put  on  the  generators  they  were  synchronized  and  it  was 
noted  from  the  ammeters  and  tachometers  that  there  was  no  percep- 
tible angular  variation  in  the  engine  .speeds  and  no  cross  currents 
flowing  between  the  armatures.  As  it  was  not  possible  to  get  a 
steady  motor  load,  the  generators  were  given  a  trial  run  on  a  non- 
inductive  load.  This  load  was  obtained  by  rigging  up  three  water 
barrels  with  iron  plate  terminals,  three  plates  being  fastened  at 
the  bottom  of  the  barrels  and  the  other  three  lowered  into  the  water 
by  pulleys  overhead.  The  artificial  load  thus  secured  provided  an 
excellent  means  for  properly  adjusting  the  compensating  field  for 
perfect  parallel  operation  and  for  taking;  care  of  the  full  range  of 
the  machines.  After  this  test  a  full  load  run  of  two  hours  was  made 
with  the  cranes  and  blowers  working. 

The  cranes  arc  all  cqiiijjped  with  Westinghouse  standard  variable- 
speed  induction  motors  and  Westinghouse  crane  controllers.  The 
very  close  regulation  of  the  motors  and  the  perfect  control  of  the 
cranes  were  subjects  of  much  comment  by  the  directors  of  the 
Arsenal. 

The  design  of  the  power  house  and  foundry,  together  with  the 
lay-out  of  all  machines  in  the  latter,  came  directly  under  the  super- 
vision of  Mr.  G.  Kuwada,  the  mechanical  engineer  of  the  Arsenal. 
The  foundry  is  a  model  of  completeness  in  every  detail  and  reflects 
great  credit  upon  Mr.  Kuwada,  who  is  one  of  the  most  clever  engi- 
neers in  Japan.  All  of  the  electrical  apparatus,  as  well  as  the  cranes, 
blowers  and  two  cupolas  were  supplied  by  Messrs.  Takata  &  Co., 
who  are  the  sole  agents  in  Japan  for  Westinghouse  electric  apparatus. 


Small  Generating  Set. 


The  accompanying  illuj-tralion  shows  a  small  generating  set  which 
was  installed  in  the  power  plant  of  the  Keystone  Telephone  Com- 
pany, of  Philadelphia,  some  four  months  ago,  and  has  been  in  con- 
tinuous operation  there  ever  since,  contributing  its  share  to  lighting 
the  building.  The  novel  feature  of  this  set  is  not  the  generator,  but 
the  engine,  which  is  one  of  nine  of  its  type  built  and  installed  by  the 
inventor,  Mr.  E.  C.  Warren. 

As   is   apparent   from   the   illustration,   the   Warren  engine  is   of 
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the  rotary  type,  but  beyond  this  general  classification  it  has  nothing 
in  common  with  the  numerous  other  rotary  engines  which  have 
appeared  from  time  to  time,  mostly  experimental  rather  than  prac- 
tical. 

The  advantages  of  the  rotary  type  of  engine  have  long  been  rec- 
ognized, but  a  stumbling  block  in  arriving  at  satisfactory  results  has 
been  the  uniform  failure  to  secure  steam-tight  joints.  Chief  among 
the  advantages  of  the  type  is  high  piston  speed,  because  the  con- 
densation losses  due  to  low  piston  speed  are  thereby  diminished ;  but 
when  higher  speeds  were  tried  it  was  invariably  found  that  friction 
packing  was  unsatisfactory. 
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The  Warren  engine  docs  away  with  friction  packing  entirely. 
In  its  place  is  substituted  a  condition  which  the  inventor  describes 
as  "contact  without  pressure"  and  hence  without  friction.  A  con- 
venient illustration  of  this  principle  is  afforded  by  the  operation 
of  an  ordinary  rotary  surface  grinder.  As  soon  as  it  ceases  to  be 
fed  downward  or  pressure  ceases  to  be  applied  abrasion  ceases;  but 
the  wheel  continues  to  revolve  smoothly  and  without  friction  at  such 
an  infinitesimal  distance  from  the  object,  that,  speaking  in  general 
terms,  it  may  be  said  to  "touch"  it.  At  any  rate,  this  inappreciable 
interval  provides  a  joint  through  which  no  foreign  substance  can 
pass  even  though  that  substance  might  be  a  gas  or  vapor  under  high 
tension.  Furthermore,  it  is  obvious  that  this  condition  may  be 
maintained  indefinitely,  any  settling  of  the  wheel  due  to  the  gradual 
wear  of  the  bearings  being  compensated  by  a  corresponding  wearing 
away  of  the  object  with  which  it  is  in  contact. 

If  this  condition  of  contact  without  friction,  heat  or  perceptible 
wear  can  be  maintained  in  the  case  of  a  rough  wheel  of  abrasive 
material,  the  condition  will  naturally  be  vastly  bettered  when  hard 
polished  metal  is  substituted.  That  this  may  be  done  in  the  case  of 
a  rotary  engine  is  the  claim  of  Mr.  Warren,  and  the  details  of 
the  mechanism  will  later  be  made  public. 

The  Warren  engine  will  be  built  by  the  Rotary  Engine  Company, 
of  Philadelphia,  of  which  Mr.  C.  E.  Wilson,  general  manager  of 
the  Keystone  Telephone  Company,  of  Philadelphia,  is  president. 
Mr.  E.  C.  Warren,  the  inventor,  is  vice-president  and  Mr.  W  P. 
Tarrant  secretary  and  treasurer.  Among  the  other  directors  is  Dr. 
Louis  Duncan,  of  the  Massachusetts  Institute  of  Technology. 


The  Nernst  Lamp  in  a  New  Bank. 


The  Farmers"  National  Bank  Building,  which  is  to  be  the  largest 
structure  in  Pittsburg  and  one  of  the  tallest  office  buildings  in  the 
world,  is  nearing  completion  and  will  be  occupied  early  in  March. 
Contracts  for  the  electrical  apparatus  have  been  signed  and  most 
of  the  apparatus  is  already  in  place.  The  generating  plant,  consisting 
of  three  150-kw  and  one  7S-kw  machines,  has  been  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  and  the  building 
has  been  wired  by  Clark  &  McMullen,  of  New  York.  The  lighting 
contract  was  the  most  hotly  contested  of  any  in  the  building,  and 
the  outcome  is  that  the  entire  building  is  to  be  lighted  with  Nernst 
lamps  made  by  the  Nernst  Lamp  Company,  of  Pittsburg,  and  supplied 
by  the  Doubleday-Hill  Electric  Company  of  the  same  city. 

Alden  &  Harlow,  the  achitects  for  the  building,  decided  on  the 
lamp  because  of  the  beautiful  quality  and  steadiness  of  the  light, 
the  absence  of  shadow  and  the  high  efficiency.  There  are  to  be 
installed  1,000  SS-kw  single  glov/er,  1,250  88-kw  single  glower,  20 
2-glower  and  20  6-glower  lamps,  and  although  different  units  will 
prevail  in  the  building,  the  quality  of  light  will  be  the  same  through- 
out, this  being  one  of  the  features  of  Nernst  lamp  illumination  in 
■distinction  from  the  combination  of  arc  and  incandescent  lights 
ordinarily  found  in  large  interiors. 


A  New  Telephone  Receiver. 


A  new  telephone  receiver  has  recently  been  put  on  the  market  by 
the  International  Telephone  Manufacturing  Company,  Chicago.  The 
accompanying  cuts  show  the  instrument  as  used,  and  its  working 
parts.  It  has  a  horseshoe  magnet  constructed  in  one  piece  of  the  very 
best  magnet  steel  obtainable  for  the  purpose  and  of  sufficient  length 
and  weight  to  secure  the  strongest  magnrt  possible  for  an  instrument 
of  its  kind.  The  magnet  is  fitted  at  its  pole  ends  into  the  adjusting 
block  and  firmly  clamped  to  the  bobbins  and  block  by  a  heavy  binding 
bolt  and  nut. 

The  diaphragm  is  firmly  clamped  to  a  metal  head  by  a  threaded 
metal  ring,  to  give  it  the  greatest  possible  freedom  to  vibrate,  and 
so  it  does  not  depend  on  the  rubber  cap  for  its  permanency.  Its 
double-pole  pieces  are  made  of  a  special  grade  of  soft  Norway  iron, 
thoroughly  insulated  and  wound  with  silk-covered  magnet  wire. 

The  cores  are  swaged  under  heavy  pressure  in  a  special  die  to 
make  them  absolutely  uniform  in  width  and  provide  positive  stops 
for  the  spool  heads.  The  ends  are  milled  perfectly  square  in  a  special 
jig,  making  them  all  of  one  length.  The  spool  heads  are  mounted 
and  set  to  the  cores  by  machine  in  a  special  tool,  to  give  the  bobbins 
all  the  same  spacing.     The  spools  all  being  absolutely  of  one  shape 


and  size  in  every  way,  makes  them  interchangeable  at  all  times. 
The  cores  fit  tightly  into  the  adjusting  block,  making  it  impossible 
for  the  receiver  accidentally  getting  out  of  adjustment. 

It  is  adjustable,  so  that  the  diaphragm  and  pole  pieces  of  every 
instrument  may  be  placed  in  their  exact,  proper  relations  with  each 
other,  to  secure  the  best  possible  results  for  the  service  desired.  The 
spools  being  practically  the  only  working  part  of  a  receiver  that 
are  subject  to  being  destroyed  or  naturally  becoming  defective,  the 
International  Receiver  is  made  adjustable  so  this  part  may  be  con- 
veniently and  readily  replaced  and  the  receiver  accurately  and  per- 
manently adjusted  without  returning  the  entire  instrument  to  the 
factory.     It  has  all   working  parts   self-contained   and   has   no   part 
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depending  on  the  shell  or  cap  for  being  held  in  place.  Its  magnet 
is  fastened  at  its  pole  end  only,  so  that  the  receiver  is  not  affected 
by  any  difference  between  the  contraction  and  expansion  of  the 
rubber  shell  and  of  the  magnet  steel,  from  extreme  variations  in  tem- 
perature. 

The  magnet,  together  with  the  spools,  are  securely  fastened  into  a 
strong  cast  brass  threaded  adjusting-block,  which  is  fastened  into  a 
metal  cup.  The  diaphragm  is  clamped  firmly  to  the  edge  of  this  cup 
by  a  finely  threaded  metal  rim.  The  adjustment  is  locked  by  two 
binding  screws  passing  through  slots  in  the  cup,  firmly  clamping 
it  to  the  adjusting  block.  All  working  parts  being  of  metal  and 
securely  held  in  position  near  the  diaphragm,  make  the  adjustment 
absolutely  unchangeable. 

Every  detail  part  is  made  strong  and  durable.  The  shell  which 
in  itself  is  of  extra  thickness,  has  no  strain  or  weight  to  hold.  The 
shell  is  only  a  cover  to  the  working  parts.  The  receiver  can  be 
used  without  its  shell.  The  cap  of  the  receiver  is  provided  with  a 
small  ridge  around  the  hole,  so  that  perspiration,  due  to  long  use 
of  the  instrument  in  hot  weather,  will  not  enter  and  rust  the  dia- 
phragm. The  shell  and  cap  are  constructed  of  polished  hard  rubber. 
The  coil   wires  are  of  silk-covered  magnet  w-ire  and  lead  through 
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sleeving  direct  to  the  cord  terminals,  avoiding  chance  of  loose  con- 
nections or  open  circuit  in  the  receiver  head. 

The  cord  terminals  are  mounted  upon  an  insulating  block,  placed 
between  the  magnet  bars.  They  are  provided  with  a  special  cord 
clip  to  hold  the  cord  by  its  braid  and  relieve  the  conductors  of  all 
strain.  The  outer  ends  of  the  cord  are  regularly  furnished  with  a 
loop  to  fasten  under  a  binding  screw.  They  are  provided  with  the 
ordinary  cord  tips  if  desired,  and  so  ordered. 

This  receiver  has  all  metal  parts  and  cord  terminals  entirely  con- 
cealed within  its  rubber  shell  and  cap.  There  is  positively  no  danger 
of  getting  an  electrical  shock  from  the  receiver  while  using  the 
instrument,  in  case  of  lightning  or  trolley  crosses  on  the  outside  lines. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WKFK  IN  WALL  STREET.-Moncy  «;.s  oltcrcd  liberally 
.iiul  ihcrc  was  a  fair  ilcmaiul.  The  closing  ratis  wore  4! 4  per  cent, 
tor  bo  to  i)0  day.s,  and  4)4  a  4>4  for  4,  5  and  0  months.  The  .stock 
market  showed  Ics.s  activity,  as  a  result  of  the  lioliday  Thursday. 
The  volume  of  business,  however,  was  fairly  large  and  the  general 
tone  was  strong.  A  great  deal  of  attention  was  paid  to  large  in- 
creases which  have  continued  to  be  shown  in  railway  earnings  and 
also  to  the  general  favorable  condition  of  business  and  of  manu- 
facturing industries,  whicli  latter  is  rclkctcd  by  the  increased  atten- 
tion paid  to  the  various  securities  on  the  industrial  list.  More  or 
less  cfTect  was  produced  by  the  continued  indication  of  improve- 
ment in  the  copper  market  and  the  inception  of  active  manipulation, 
not  only  in  Amalgamated  Copper,  but  in  the  various  other  coi)pcr 
stocks  traded  in  either  at  New  York  or  Boston.  Amalgamated 
Copper  rose  from  ()S)4',  to  71.  Among  the  traction.s,  Brooklyn 
Rapid  Transit  became  conspicuous  upon  talk  about  improved  earnings 
under  the  new  management.  This  stock  closed  at  ftol4  after  having 
reached  70K'.  the  sales  aggregating  53,060  shares.  The  closing  price 
represents  a  net  gain  of  Jh  of  a  point.  Metropolitan  Street  Railway 
closed  at  138,  being  a  net  gain  of  i  point,  this  quotation  being  ^ 
point  below  the  highest  price  of  the  week.  General  Electric  scored 
another  sharp  advance  in  connection  with  the  expected  "rights" 
to  be  issued  against  new  stock  used  for  the  purchase  of  the  Stanley 
Electric  Company.  It  closed  at  202fg,  being  a  net  gain  of  8^,i  points. 
The  sales  were  15.600  shares,  the  range  of  prices  being  193M,  the 
lowest,  and  204  the  highest.  Westinghouse,  both  issues,  showed 
gain.s.  common  closing  at  218,  being  4'^  points  higher  than  last 
quotation,  and  preferred  202,  being  a  net  gain  of  2  points.  Western 
Union  was  steady  throughout  the  week,  closing  at  90,  which  is 
practically  unchanged  from  last  week.  American  District  Telegraph 
closed  at  38^^  and  American  Telegraph  and  Cable  at  84J4.  Following 
are  the  closing  quotations  of  February  17: 


NEW  YORK. 


Ffb.  10.  Feb.  17 

.\iuorii'an  Tel.  *  Cable 85  84 

American  Tel.  &  Tel l&i         185 

.\merican  Dlst.  Tel .17  37 

Hrooklrn  Rapid  Transit    . .     i»'.i       70^ 


Oomnien-ial  Cable 
Elet'tric  Boat 

ra<H-trio  Bolt  pfd 

Electric  Lead  Keduction 
Electric  Vehicle  . 
Electric  Vehicle  pfd 


20 


20 


Feb.  10.  Feb.  17 

.American  Tel.  &  Tel    ;64»»        lS.S>t 

Cumberland  Telephone 

Edison  Elec.  Ilium .30.5 

Ooneral  Electric     1»4'«       aoCj 

WestfmTel.  &  Tel 24  25'i 


Feb.  10.     Feb.  17 

General  Electric 195H      200 

Hudson  River  Tel 

Metropolitan  St.  Ry 137M      IMW 

N.  E.  Elec.  Veh.  Tms A 

N.  Y.iN.  .1.  Tel 1«2 

N.  Y.  E  V.  T.  Co 10  10 

Tel.  &  Tel.  Co.  Am 

Western  rnion  Tel H9i<       90 

Westinghouse  com 210       217* 

We.stinghouee  pfd 210       220* 


Feb.  10.  Feb.  17 
Western  Tel.  k  Tel.  pfd..  .99 

Mexican  Telephone  2!4  2!4 

New  England  Ti'lei)hone     .135 

Westinghouse 105  104 

Westinghouse  pfd 105  105 


PHILADELPHIA. 


Feb.  10. 

Amen<-an  Railways 

Elec.  Storage  Battery 

Elec.  Storage  Hattery  pfd..     .. 
Elec.  Co.  of  America im 


Feb.  10.  Feb.  17 

Central  CTnion  Tel 

Chicago  Edison 180  1B2 

Chicago  City  By 225  220 

Chicago  Tel.  Co 1.57 

National  Carbon *i4  2.5 

♦Asked. 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Feb.  10.  Feb.  17 

National  Carbon  pfd 98  98 

NorthwestElev.com 

Union  Traction  \0H        10 

rinion  Traction  pfd .•i5  45 


CONSOLIDATION  AT  LOUISVILLE.— A  merger  of  the  Louis- 
ville Railway  Company,  the  Louisville  Gas  Company,  and  the  Louis- 
ville Electric  Light  Company  and  the  Citizens'  General  Electric 
Company,  is  said  to  be  on  foot.  A  conference  was  held  last  week. 
There  were  present  J.  B.  Speed,  vice-president  of  the  Louisville 
Railway  Company,  with  large  interests  in  this  corporation  and  the 
Louisville  Gas  Company ;  Udolpho  Snead,  president  of  the  Louis- 
ville Gas  Company;  A.  Hite  Barret,  president  of  the  Louisville 
Electric  Light  Company,  and  Harry  Bishop,  vice-president;  J.  J. 
Harbeson,  president  of  the  Citizens'  General  Electric  Company, 
and  A.  M.  Worthington.  secretaries;  W.  T.  Sheehan,  New  York; 
Thomas  E.  Murray,  Brooklyn,  and  John  Hourigan  and  R.  B.  Lewis, 
of  Albany.  The  Louisville  Railway  Company,  the  Louisville  Elec- 
tric Light  Company,  and  the  Citizens'  General  Electric  Company 
are  now  maintaining  separate  power  plants,  and  under  a  merger  of 
interests  these  would  be  combined,  thereby  effecting  a  big  saving  of 
operating  expenses. 


NEW  ENGLAND  TLl.i  II  loM  ,\i  il,r  ,,.,  img  of  the  direc- 
tors of  the  New  I-'ngland  TclridK.iir  \'  Tiligiapli  Company  the 
statement  of  the  business  of  the  conip.my  for  the  year  11/02  was 
presented.  It  shows  gross  revenue  of  $6,024,609,  against  $5,177,412 
in  igoi  and  $4,518,396  in  1900;  operating  expenses  of  $4,S55,K40, 
against  $4,139,929  in  kxji  and  $3,621,644  in  1900,  making  the  net 
revenue  in  1902  $i,i(iH,y(x),  against  $1,0.^7,482  in  U)Oi  and  $896,752 
in  1900.  The  dividends  ((>  per  cent.)  in  KX)2  were  $1,108,726,  against 
$<J47.4o6  in  i(/)i  and  $H.i8,63S  in  1900.  The  surplus  for  1902  was 
$()0.042,  against  $<>(),o76  in  i<.)0i  :ind  $58,117  in  1900.  The  capital 
stock  sold  during  1902  amounted  to  $3,503,200  and  the  total  stock 
outstanding  at  the  end  of  1902  was  $21,616,700.  The  number  of 
exchange  stations  open  was  111,774;  increase  in  stations  during 
year,  17,952. 

DIVIDENDS.— The  directors  of  Niles-Bemcnt-rond  have  de- 
clared the  usual  semi-annual  dividend  of  4  per  cent,  on  the  common 
stock,  one-half  (2  per  cent.)  payable  March  20,  and  one-half  payable 
June  20.  The  directors  have  also  declared  the  regular  quartirly 
dividend  of  I'/j  per  cent,  on  the  preferred  stock,  payable  February 
14.  A  2  per  cent,  semi-annual  dividend  has  been  paid  on  the  $100,000 
of  preferred  stock  of  the  New  Albany  (Ky.)  Street  Railway,  the 
first  dividend  since  reorganization.  The  Metropolitan  Elevated, 
Chicago,  has  declared  the  semi-annual  dividend  of  ij/j  per  cent., 
making  3  per  cent,  for  the  year,  payable  February  28th.  The  Ameri- 
can Railways  directors  have  declared  the  quarterly  dividend  of  ij4 
per  cent.,  payable  March  16,  to  stock  of  record  February  28. 

GENERAL  ELECTRIC-STANLEY.— The  much-discussed  deal 
between  the  General  Electric  and  Stanley  interests  has,  it  is  said,  been 
closed,  but  does  not  include  the  Electric  Storage  Battery  Company, 
as  was  expected  by  some  people,  and  even  announced  in  the  daily 
papers.  The  price  for  the  Stanley  shares  is  understood  to  be 
somewhere  in  the  vicinity  of  $120 — $125.  The  large  factory  at 
Pittsfield  will  be  carried  on  as  usual  and  the  Stanley  Company  will 
continue  to  devote  its  energies  chiefly  to  high-voltage  polyphase 
apparatus  for  which  it  has  won  a  deservedly  high  reputation.  For 
the  present  also  no  change,  it  is  said,  is  to  be  made  in  the  personnel 
of  the  management  or  the  technical  and  selling  organization. 

NORTHWESTERN  ELEVATED,  of  Chicago,  reports  for  the 
year  ended  December  31  as  follows: 

1902.  1 90 1.  Changes. 

Gross    $1,410,998         $978,766     Inc.  $432,232 

Expenses     464,401  322,645     Inc.      141,756 

Net     $946,597         $656,121      Inc.  $290,476 

Charges  and  tax    757, 173  400,693     Inc.     356.480 

Surplus    $189,424         $255,428     Dec.    $66,004 

Previous    surplus    282,305  

Total   surplus    $471,729  

CLEVELAND  INDEPENDENT  TELEPHONE.— The  Cuya- 
hoga Telephone  Company,  of  Cleveland,  Ohio,  reports  as  follows 
for  tl>e  year  ended  December  31,  1902:  Gross,  $385,852;  expenses 
and  taxes,  $229,709;  net,  $156,143;  charges,  $155,600;  surplus,  $543. 
The  general  balance  sheet  as  of  December  31  shows:  Assets — Prop- 
erty and  plant,  $5,714,243;  material  and  supplies,  $60,616;  current 
assets,  $101,724;  deferred  assets,  $1,756;  deficit,  $29,143;  total,  $5,- 
907,482.  Liabilities — Capital  stock,  $3,000,000;  bonded  debt,  $2,233,- 
000;  current  'labilities,  $196,046;  Federal  Telephone  Company,  $475,- 
393 ;  deferred  liabilities,  $3,043 ;  total,  $5,907,482. 

SOUTH  JERSEY  ELECTRICS.— The  stockholders  of  the  South 
Jersey  Gas,  Electric  &  Traction  Company  will  vote  on  February  28 
on  a  proposition  authorizing  the  issue  of  $15,000,000  of  bonds  of 
which  $8,200,000  will  be  used  to  retire  existing  bonds  at  maturity. 
The  stockholders  of  the  company,  which  is  supposed  to  be  dominated 
by  United  Gas  Improvement  interests,  will  also  vote  on  merging 
eight  companies  into  its  organization. 

COLORADO  TROLLEYS.— According  to  Denver  dispatches  the 
Florence  and  Kenton  City  Electric  Street  Railway  has  filed  a  mort- 
gage to  secure  $2,700,000  5  per  cent,  twenty-five-year  gold  bonds, 
and  will  build  125  miles  of  electric  railway  throughout  the  region. 

MINNEAPOLIS  GENERAL  ELECTRIC— The  Minneapolis 
General  Electric  Company  will  hold  a  stockholders'  meeting  Feb- 
ruary 20  for  the  purpose  of  increasing  the  preferred  stock  by  $250,- 
000,  making  the  total  issue  $1,000,000. 

PITTSBURG  BELL  TELEPHONE.— The  capital  stock  of  the 
Central  District  Printing  &  Telegraph  Company  has  been  increased 
from  $1,250,000  to  $10,000,000. 
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BOSTON  EDISON  BRANCHING  OUT— The  Edison  Electric 
Illiuiiiiiating  Co.,  of  Hoslon,  will  shortly  petition  the  gas  commis- 
sioners for  authority  to  issue  new  slock  to  capitalize  recent  purchases 
of  suburban  electric  properties.  Five  companies  have  already  been 
absorbed,  and  otiiers  will  jirobably  be  gathered  in  before  the  filing  of 
the  petition.  The  companit's  already  acquired,  the  capitalization  and 
the  floating  debts  follow  : 

Capital        Bonds  &       Floating 
stock.  notes.  debt. 

Dedham    Ek-clric    $60,000         $93,000         $21,000 

Blue    Hill    Kk-ctric    30,000  63.000 

Milton    Light    S:   Power    42,000  69,000  12,000 

Natick   Gas    S:    Electric    62,000  62,000  98,000 

Franiingliam     Electric     80,000  50,000  56,000 

Total      $274,000       $274,000       $250,000 

The  extent  of  the  new  stock  issue  will  depend  upon  the  appraised 
valuation  of  the  several  plants  purchased. 

ALBANY  &  HUDSON.— At  the  Court  House  at  Hudson,  N.Y. 
on  February  11,  the  property  of  the  Albany  &  Hudson  Railway 
and  Power  Company  was  offered  for  sale  and  was  bid  in  by  Charles 
H.  Warner,  representing  Sheehan  &  Collins,  attorneys  for  the  Colo- 
nial Trust  Company  of  New  York,  holders  of  the  mortgage  of 
$2,500,000.  There  was  only  one  bid — $1,250,000 — just  one-half  the 
amount  of  the  mortgage.  This  sale  includes  all  of  the  company's 
property  in  Columbia  and  Rensselaer  Counties,  the  gas  plant  in 
Hudson,  the  electric  power  house  at  Stuyvesant  Falls,  Electric 
Park,  and  the  Hudson  Railway.  The  company  has  been  unable  to 
pay  interest  since  the  serious  accident  two  years  ago,  in  which  sever?  1 
lives  were  lost.  The  road  will  be  reorganized  and  continued  under 
new  management.  It  is  a  splendid  property  and  will  rapidly  re- 
cuperate from  the  disasters  inflicted  upon  it  by  careless  motormen. 

NORTH  AMERICAN.— The  Board  of  Directors  of  the  North 
American  Co.  has  declared  a  dividend  of  4  per  cent,  upon  the 
capital  stock  of  the  company,  payable  i  per  cent,  quarterly  on  the 
first  days  of  March,  June,  September  and  December  of  the  current 
year.  The  dividend  thus  declared  is  derived  solely  from  the  interest 
and  dividends  received  by  the  company  from  its  permanent  invest- 
ments in  electric  lighting  companies,  irrespective  of  the  earnings 
derived  from  its  general  operations  and  business.  This  is  the  first 
dividend  in  20  years,  and  is  entirely  due  to  the  policy  of  going  into 
sound  electrical  enterprises.  The  original  scheme  was  a  branch 
of  the  Villard  Northern  Pacific  deals. 

STARK  ELECTRIC  MORTGAGE.— A  Youngstown,  Ohio,  dis- 
patch states  that  the  Stark  Electric  Company  has  filed  a  mortgage 
for  $1,000,000  in  favor  of  the  Savings  and  Trust  Company  of  Cleve- 
land. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  trade  situation  throughout  the 
country  is  summed  up  by  Bradstreefs  as  follows :  "Distributive 
trade  and  productive  industry  feel  the  influence  of  spring-like 
weather,  slightly  better  collections,  steady  and  even  strong  prices  for 
staples,  some  improvement  in  the  railway  transportation  situation 
and  cheaper  and  better  supplies  of  coal  at  the  east."  The  mild 
weather  has  stimulated  building  operations  generally,  and  highly 
satisfactory  reports  are  made  from  the  different  sections  of  the 
country.  The  prosperity  of  railways  does  not  seem  to  have  yet 
culminated,  since  increased  freight  rates,  based  upon  higher  wages, 
have  brought  larger  receipts.  The  net  returns  for  December  will 
turn  out  better  than  was  expected,  while  the  gross  receipts  for 
January  this  year  will  prove  to  be  by  far  the  best  ever  reported 
in  that  month.  It  is  pointed  out  in  connection  with  the  industrial 
situation  that  present  high  prices  do  not  seem  to  check  consumption. 
In  the  strongest  situated  industries  of  all  those  of  cotton  manu- 
facturing and  of  iron  and  steel  production,  insistent  demand,  cul- 
minating in  large  sales,  gives  testimony  to  the  increased  purchasing 
power  of  the  country  at  large.  In  iron  and  steel  the  car  congestion 
continues  to  be  the  chief  obstacle  to  freedom  of  trade,  the  supplies 
of  coke  for  the  furnaces  being  limited  thereby.  There  is  an  in- 
creased demand  for  structural  material,  steel  plates,  merchant  bars 
and  rails.  The  distribution  of  hardware  is  increasing  and  building 
operations  promise  to  be  very  active.  The  logging  output  in  Maine 
is  very  large  and  an  unprecedented  activity  is  noted  on  the  Pacific 
coast,  but  the  Northwest  reports  that  lack  of  snow  is  limiting  the 
output.  In  the  South  and  Southwest  the  output  of  lumber  is  enor- 
mous. In  the  metal  market,  copper  exhibited  great  strength  and  a 
large  business  was  done  for  home  trade  as  well  as  for  export.  Man- 
ufacturers continue  very  busy.  Prices  have  again  advanced,  the 
closing  quotations  being  I2j4  a  I2^c.  for  Lake,  125^  a  i2-)4c.  for 
electrolytic  in  cakes,  wire  bars  and   ingots,  and    125^  a   I2K'C.  for 


cathodes  and  casting  stock.  The  number  of  business  failures  for 
the  week  ending  February  12,  as  reported  by  Bradstreefs,  numbered 
214  as  against  208  the  week  previous  and  265  the  corresponding 
week  last  year. 

THE  NEW  YORK  EDISON  COMPANY  has  recently  placed  a 
contract  with  Westinghouse,  Church,  Kerr  &  Co.  for  another  6,500 
hp  Westinghouse  vertical  three-cylinder  compound  engine  of  the 
same  size  and  construction  as  the  eight  already  in  operation  and 
being  installed  at  its  39th  Street  Waterside  Station.  This  contract 
includes  an  independent  steam  driven  air  and  circulating  pump 
condenser  equipment  and  is  the  third  order  received  from  the  New 
York  Edison  Company  for  these  engines,  the  first  covering  eight 
units,  the  second  two,  and  the  third  one,  a  total  of  eleven  units, 
aggregating  71,000  hp  normal,  or  100,000  hp  maximum  capacity.  The 
engines  are  of  the  vertical  type,  with  a  middle  high  pressure  cylinder 
43J^  inches  diameter,  and  two  outside  low  pressure  cylinders  each 
7Sy2  inches  diameter,  the  stroke  being  60  inches.  The  engines  are 
approximately  40  feet  over  all  in  height.  They  are  direct  connected 
to  4,000  kw  revolving  field  generators,  supplying  high  tension  poly- 
phase current  to  the  various  local  sub-stations  throughout  Manhattan. 
Steam  is  supplied  at  175  lbs.  and  a  vacuum  of  27  inches  is  maintained 
by  the  condensing  system.  The  air  and  circulating  pumps  are 
mounted  upon  a  common  bed-plate,  together  with  the  actuating 
Corliss  cylinder,  forming  a  pumping  unit  of  great  compactness. 

WATERWORKS  FOR  PORTO  RICO.— The  Stilwell-Bierce  & 
Smith-Vaile  Company,  through  Mr.  George  W.  Neff,  Washington 
Life  Building,  have  secured  a  contract  from  Vicente  Usera,  of  Pducc, 
Porto  Rico,  for  a  complete  waterworks  system.  There  will  be  two 
compound  pumping  engines  having  a  combined  capacity  of  5,000.000 
gallons.  The  boiler  plant  will  consist  of  three  iSO-hp  units.  Four 
hundred  tons  of  cast-iron  water  pipe,  varying  from  6  inches  to  14 
inches  in  diameter,  have  also  been  requisitioned  for.  The  value  of 
the  contract  exceeds  $60,000. 

LARGE  POWER  PLANT  FOR  PERU.— A  large  plant  is  to  be 
constructed  in  Peru  for  the  purpose  of  operating  the  smelter  works 
— not  yet  built — at  the  Cerro  de  Pasco  copper  mines,  which  are  con- 
trolled by  American  interests  in  which  J.  B.  Haggin,  Mills  Building, 
is  one  of  the  leading  spirits.  The  capacity  of  the  power  plant  will 
be  5,000  hp.  Mr.  Frank  Klepetko,  consulting  engineer,  whose 
offices  are  in  the  Maritime  Building,  Bridge  Street,  is  now  in  Peru 
regarding  the  matter.    He  is  expected  to  return  in  about  three  weeks. 

BELL  TELEPHONE  OUTPUT.— The  American  Telephone  & 
Telegraph  Company's  instrument  statement  for  the  month  ended 
January  20,  shows : 

1903.  1902.  Changes. 

Gross   output    129.837  87,412     Inc.     42.425 

Returned     43.286  34.796     Inc.       8.490 

Total    output     86,551  52.616     Inc.     33.93S 

Total    outstanding     3,236,871       2,578,626     Inc.  658,245 

MEXICAN  HYDRAULIC  PROJECT.— Lauro  Barra,  of  Mexico 
City,  has  been  granted  a  concession  by  the  Mexican  authorities 
for  the  purpose  of  constructing  an  hydraulic  plant  on  the  Del  Valle 
River,  located  in  the  State  of  Mexico,  at  a  point  called  Salitrillo, 
about  45  miles  west  from  the  City  of  Toluca.  The  franchise  permits 
of  the  use  of  8,000  liters  of  water  per  second.  The  power  is  to  be 
used  for  furnishing  electric  energy  in  the  vicinity. 

BIG  BUENOS  AYRES  TRAMWAYS  TO  BE  ELECTRIFIED. 
—The  Tranvia  Cuidad  de  Buenos  Aires^the  Buenos  Ayres  Tramway 
Company — which  concern  at  present  operates  36  miles  of  animal 
lines  in  the  Argentine  capital,  is  about  to  seek  permission  from  the 
municipality  for  converting  the  system  over  to  electric  traction. 
The  company  is  a  British  one,  with  head  offices  at  i  Great  Winchester 
Street,  London,  E.  C. 

THE  DRAVO  CONTRACTING  CO.,  Pittsburg,  Pa.,  is  build- 
ing for  Mr.  Harry  Oliver  at  Pittsburg,  a  large  and  complete 
electric  plant  for  furnishing  electric  light  and  power  for  the  Lewis 
Block  and  surrounding  buildings.  The  plant  is  to  consist  of  three 
400  hp  vertical  cross  compound  engines,  direct  connected  to  Westing- 
house generators.  The  engines  are  built  by  the  Ball  Engine  Com- 
pany, Erie,  Pa. 

LARGE  RIO  LIGHTING  PLANT— The  Rio  de  Janeiro  Gas 
Company  is  primarily  interested  in  a  project  to  establish  an  exten- 
sive electric  light  plant  in  that  Brazilian  city.  Mr.  J.  B.  Orr.  of 
the  electrical  engineering  and  contracting  firm  of  James  Mitchell  & 
Co.,  Rio  Janeiro,  is  expected  to  bring  further  data  with  him  when 
he  visits  New  York  shortly. 

ELECTRIC  LIGHTING  AND  TRACTION  FOR  CORDOBA. 
— An  electric  light  plant  is  to  be  built  in  the  City  of  Cordoba,  Ar- 
gentine Republic.  The  construction  of  an  electric  traction  system 
is  also  projected.    A  Mr.  Ross  is  primarily  interested  in  the  schemes. 
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ST.  LOUIS  FAIR  HOILKK  IM.ANT.— The  contract  for  creel- 
ing tlie  grral  lioiirr  phiiit  of  the  World's  Fair  lias  been  awarded  to 
the  Aiiicriian  Uridyl-  Coiiipaiiy,  of  Si.  Louis,  for  $100,000  The 
structure  will  In-  coustruclcd  nf  steel  frame.  It  will  stand  just  west 
of  Machinery  Hall  and  the  main  approacli  to  tiic  Midway.  Hctwccn 
twenty  and  thirty  boilers  will  be  housed  there.  Tlicy  will  consist 
of  boilers  of  various  capacity,  to  be  furnished  as  exhibits  by  boiler- 
making  firms  in  every  part  of  the  world.  The  first  exhibit  boiler, 
one  sent  by  a  firm  at  Duesseldorf,  Germany,  is  already  on  the 
grounds  a\\aiting  the  completion  of  the  plant.  Power  furnished  by 
the  boilers  will  bo  supplied  to  the  generators  and  dynamos  in  the 
western  end  of  the  Mactnnery  Huildiiig.  These  electrical  engines 
will  be  placed  in  the  building  as  live  exhibits  by  their  makers  and 
will  supply  at  least  two-fifths  of  the  electric  power  used  on  the  site. 
Tlie  current  will  be  carried  to  various  parts  of  the  grounds  by  the 
electric  subway,  already  constructed.  Three-fifths  of  the  total  power 
will  be  furnished  by  the  Citizens'  Iilcctric  Light  Company. 

MORE  STEAM  TURBINES  FOR  HARTFORD.— The  steam 
turbine  equipment  of  the  Hartford  Electric  Light  Company,  Hart- 
ford, Conn.,  is  to  bo  duplicated  in  the  near  future  by  machines  man- 
ufactured by  the  builders  of  the  original  installation,  the  Westing- 
house  Machine  Company,  Pittsburg,  Pa.  The  present  Corliss  engine 
equipment  will  be  replaced  by  two  i,ooo-hp  turbines,  direct  connected 
to  revolviiij;-lieId  polyphase  generators.  These  units  will  operate 
in  parallel  vith  the  1,500-kw  unit  installed  one  year  ago,  and  were 
chosen  for  the  purpose  of  securing  the  utmost  flexibility  and  economy 
in  the  operation  of  the  plant.  The  turbine  plant  will  operate  upon 
superheated  steam,  with  150  pounds  pressure  and  a  high  vacuum. 
The  original  installation  created  much  interest  among  engineers  and 
power  users,  and  it  is  interesting  that  the  first  American  turbine  of 
large  size  has  given  such  satisfaction  as  to  warrant  an  extension  of 
the  turbine  equipment  and  the  relegation  of  the  steam  engine,  after 
one  year's  operation. 

ELECTRIC  CRANES  FOR  CANADIAN  LOCOMOTIVE 
SHOPS. — The  Montreal  Locomotive  &  Machine  Company's  new 
plant  about  to  be  constructed  in  Montreal,  Canada,  is  to  be  equipped 
with  electric  traveling  cranes,  to  be  built  by  the  Whiting  Foundry 
Equipment  Conipany,  of  Harvey,  111.  Edward  J.  Etting,  of  26 
Cortlandt  Street,  who  represents  the  Whiting  interests  in  New 
York  State,  outside  of  Buffalo,  and  in  Eastern  and  Central  Penn- 
sylvania, has  just  taken  a  contract  for  a  20-ton  crane  to  be  installed 
in  the  Paxtang  Electric  Company's  plant  at  Harrisburg,  Pa.  The 
Mishawaka  (Ind.)  power  station  is  also  to  be  equipped  with  a 
Whiting  crane  of  similar  capacity.  This  order  was  taken  through 
the  engineering  and  contracting  firm  of  Sanderson  &  Porter.  A 
60-ton  crane,  to  be  operated  by  Westinghouse  motors,  has  been  or- 
dered by  the  Southern  Electric  Company,  of  Philadelphia. 

NEW  YORK  CENTRAL  IMPROVEMENTS.— The  New  York 
Central  &  Hudson  River  Railroad  has  recently  placed  an  order  with 
Westinghouse,  Church,  Kerr  &  Co.  for  four  Westinghouse-Cor- 
liss  engines  of  the  horizontal  cross  compound  type.  These  engines 
will  form  the  main  power  equipment  of  a  new  power  station  in  pro- 
cess of  erection  on  the  company's  property  at  Weehawken,  N.  J., 
which  will  supply  power  to  the  grain  elevators  and  shops  there 
located.  Two  of  the  engines  are  1,200  hp  normal  capacity  and  the 
remaining  two  of  700  hp,  each  pair  being  direct  connected  respectively 
to  750  and  400  kw  polyphase  generators  of  the  revolving  field  type. 
They  will  operate  with  140  lbs.  of  steam,  superheated  to  500  de- 
grees Fahrenheit,  and  with  high  vacuum.  The  equipment  also  in- 
cludes a  small  exciter  engine  of  the  Westinghouse  vertical  com- 
pound type. 

EQUIPMENT  FOR  NORTH  BEACH  PLANT.— The  Bowery 
Bay  Electric  Light  &  Power  Company,  of  Nprth  Beach,  L.  I.,  whose 
president  is  Walter  C.  Foster,  of  the  law  firm  of  Foster  &  Foster,  132 
Nassau  Street,  New  York,  has  placed  a  contract  with  Thayer  & 
Company,  Incorporated,  39-41  Cortlandt  Street,  for  four  Cahall 
boiler  units  of  266  hp  each.  The  electric  plant  consists  of  Stanley 
generators  operated  by  engines  built  by  the  Buffalo  Forge  Company 
and  Armington  &  Sims.  The  plant  which  generates  power  for 
the  purpose  of  lighting  North  Beach  and  operating  the  steam  cir- 
cuses at  that  seaside  resort  will  very  shortly  be  extended.  The 
present  capacity  of  the  plant  is  1,000  hp. 

THE  A.  A.  McCREARY  COMPANY,  136  Liberty  Street,  New 
York,  manufacturer  of  the  well-known  McCreary  half  shades,  re- 
flectors, desk  lamps,  etc.,  and  the  oldest  electrical  specialty  house, 
has  been  reorganized  as  the  McCreary  Electric  Company,  as  already 
noted.  The  new  company  has  increased  facilities  for  the  prompt 
manufacture  and  delivery  of  electrical  goods,  and  will  materially 
enlarge  its  line.  It  will  be  represented  in  Chicago,  London  and  the 
Continent.  A.  A.  McCreary,  who  has  been  identified  with  the  elec- 
trical business  for  the  past  twenty  years,  will  be  retained  as  presi- 
dent. Henry  W.  Brooks,  Jr.,  of  44  Pine  Street,  New  York,  is 
treasurer. 


POWFR  DAM  FOR  ST.  CK(J1X  RIVER.— Plans  for  a  proposed 
dam  in  the  St.  Croix  River,  between  Taylor's  F'alls  and  St.  Croix 
Falls,  which  are  before  the  War  Department  for  consideration, 
have  been  endoised  by  Major  R.  L.  lloxie,  government  eiigiiuer. 
Stationed  there.  Major  Hoxie  has  been  in  consultation  willi  engi- 
neers representing  St.  Croix  River  interests,  and  has  found  that 
they  have  no  objection  to  the  proposed  dam.  The  water  is  to  be 
used  for  the  purp'isc  of  generating  electric  power. 

THE  PHILADI'.I.PIIIA  TAPESTRY  MILLS,  manuf.icturers 
of  tapestries  .uid  light  carpeting,  two  years  ago  decided  to  operate 
their  plant  thruughout  by  electric  power  and  for  that  purpose  pur- 
chased (on  reeomnieiidation  of  their  consulting  engineer.  Dr. 
Drysdale),  a  150  kw  Westinghouse  two-phase  engine-type  alternator, 
together  with  some  12  to  15  induction  motors.  This  plant  has  given 
such  satisfaction  that  they  have  now  decided  to  duplicate  it  and  have 
recently  contracted  with  the  Westinghouse  Company  for  another 
alternator  of  the  same  size. 

POWER  TRANSMISSION  PLANT  FOR  INDIA— The  Fed- 
eral Electric  Company,  141  Broadway,  New  York,  has  taken  a  contract 
for  the  complete  electrical  equipment  of  a  transmission  plant  to  be 
constructed  in  Indi:i  for  the  purpose  of  generating  energy  to  be  con- 
veyed a  distance  of  about  20  miles  for  both  light  and  power  use. 
There  will  be  two  150-kw,  3-phase  generators.  The  contract  for  the 
steam  equipment  has  been  awarded  to  a  British  concern  on  the  plea 
of  better  prices  and  deliveries  being  obtained  there  at  present. 

POWER  PLANT  DEVELOPMENT.- Mr.  J.  H.  Robeling  has 
completed  the  plans  for  the  development  of  a  water-power  electrical 
plant  at  old  Limekiln  Falls  in  the  town  of  Stockbridge,  N.  Y.  The 
plans  provide  for  two  plants,  one  above  the  other,  thus  using  the 
water  twice,  and  the  combined  plants  will  furnish  2,000  hp.  It  is 
proposed  to  use  the  upper  power  house  for  supply  for  Syracuse  and 
the  one  on  the  flats  for  the  use  of  Oneida  and  Canastota.  Mr. 
Dewitt  Hadcock,  of  Oneida,  owns  the  water  rights. 

BALL  ENGINE  ORDERS.— The  Woman's  College,  Baltimore, 
Md.,  has  recently  purchased  from  the  Ball  Engine  Company,  Erie, 
Pa.,  a  160-lip  self-oiling  engine,  arranged  for  direct  connection  to  a 
loo-kw  General  Electric  generator.  Strauss,  Eisendrath  &  Co., 
Clinton  and  Quincy  Streets,  Chicago,  have  recently  installed  a  i7S-hp 
direct-connected  unit,  the  Ball  Engine  Company,  Erie,  Pa.,  furnishing 
the  engine  and  the  Western  Electric  Company  the  generator. 

WHITEHEAD  MACHINERY  COMPANY,  of  Davenport,  la., 
has  purchased  some  1,500-hp  Babcock  &  Wilcox  water  tube  boilers, 
from  Benedict  &  Burnham  Manufacturing  Company,  of  Waterbury, 
Conn.,  and  has  also  purchased  i,ooo-hp  Heine  water  tube  boilers 
from  the  L.  Hoster  Brewing  Company,  of  Columbus,  Ohio.  Both 
plants  will  be  dismantled  at  once.  The  changes,  in  both  instances, 
are  due  to  radical  alterations  and  enlargements. 

DE  FOREST  WIRELESS.— Since  the  adoption  of  the  De  Forest 
system  by  the  United  States  Navy  negotiations  have  been  instituted 
which  will  probably  result,  it  is  claimed,  in  its  adoption  by  the  Clyde, 
Mallory  and  Ward  Line  of  steamships,  and  by  the  line  running 
from  New  York  to  Porto  Rico.  The  United  Fruit  Company  an- 
nounces that  it  has  made  an  agreement  with  the  De  Forest  Com- 
pany   respecting  two  stations  to  be  established. 

THE  DODGE  COLD  STORAGE  COMPANY,  of  Philadelphia, 
is  building  a  large  coal  handling  crane  to  be  installed  at  the  Mary- 
land Steel  Company's  plant  at  Sparrow's  Point.  This  crane  will  be 
driven  by  electric  motors,  and  the  Dodge  Company  has  recently 
purchased  for  this  purpose  one  50-hp  and  two  30-hp  direct-current 
motors  with  controllers  from  the  Westinghouse  Electric  &  Man- 
ufacturing Company. 

THE  ALLIS-CHALMERS  COMPANY,  amongst  other  large 
orders  for  January,  reports  the  sale  to  the  St.  Louis  &  Suburban 
Railway  Company,  of  St.  Louis,  Mo.,  of  one  30  x  50  x  60  cross-com- 
pound Reynolds-Corliss  engine  and  two  32  x  60.  The  United  Engi- 
neering &  Contracting  Company,  of  New  York  City,  has  ordered 
two  18  X  42  horizontal  Reynolds-Corliss  engines. 

BULLOCK  CONTRACT  FOR  TROLLEY  PLANT.— The  Scioto 
Traction  Company,  of  Columbus,  Ohio,  has  awarded  the  contract 
for  all  the  heavy  electrical  machinery  for  its  power  house  and  sub- 
stations to  the  Bullock  Electric  Manufacturing  Company,  of  Cin- 
cinnati.    The  work  will  cost  about  $100,000. 

MACHINE  TOOLS  FOR  JAPANESE  GOVERNMENT  RAIL- 
WAY.— Frazar  &  Co.,  of  Japan,  at  63-65  Wall  Street,  have  secured 
a  contract  for  double-axle  lathes,  treble-geared  turret  lathes  and 
other  American  machine  tools  for  installation  in  the  Japanese  Gov- 
ernment railway  shops. 

ORDERS  PENDING  FOR  SMALL  BRAZILIAN  PLANT.— 
The  Brazilian  export  house  of  Blytton  Brothers  is  after  contracts 
for  several  small  plants,  which  are  to  be  erected  for  lighting  villages 
along  the  upper  section  of  the  Amazon  River  and  in  other  parts  of 
South  Brazil. 
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liATKSVILLE,  ARK.— The  Newark  Telephone  Company,  of  Batesville,  Ark., 
has  filed  articles  of  incorporation.  The  capital  stock  is  $10,000,  of  which  $5,000 
has  been  subscribed.  C.  J.  Magness  is  president,  J.  S.  Hanford,  vice-president 
and   treasurer,  and  J.   C.   Yancy,  secretary. 

SAX  I'RAN'CISCO,  CALIK.— The  Mission  Long  Distance  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $1,000,000.  The  directors 
are  G.   K.   Brown,  J.  J.   Scrivner  and  others. 

DENVER,  COL. — The  Ride  Creek  Telephone  Company  has  been  incorporated 
by  C.  J.  Hoover,  R.  Parris,  G.  E.  Clarkson  and  others.     Capital  $60,000. 

WASHINGTON,  D.  C— The  Chesapeake  and  Potomac  Telephone  Company 
has  awarded  a  contract  for  the  construction  of  a  $200,000  telephone  exchange 
building  to  be  erected  in  Twelfth  Street.  C.  L.  W.  Eidlitz  and  Andrew  McKen- 
zie  are  the  architects. 

ROCHELLE,  ILL. — The  Ogle  County  Telephone  Company  has  increased  its 
capital  stock   from  $60,000  to   $100,000. 

CALEDONIA,  ILL. — The  Boone  County  Co-operative  Telephone  Company 
has  increased   its  capital  stock  from  $7,500  to  $15,000. 

MOUNT  VERNON,  ILL. — A  new  telephone  company  was  formed  a  few  days 
ago  at  Idlewood.  Its  line  will  run  from  Mount  Vernon  via  Idlewood  to  Range. 
There  will  be  twenty  stockholders  in  the  company  and  each  one  will  have  a 
telephone. 

ALTON,  ILL. — The  Kinloch  Telephone  Company  has  completed  a  664-mile 
stretch  of  wire,  which  gives  direct  connection  with  Terre  Haute  and  Indianap- 
olis, Ind.,  from  Alton.  Another  line  from  St.  Charles  to  Kansas  City  has  been 
completed  recently. 

SPARTA,  ILL. — A  representative  of  the  Mutual  Teleplione  and  Telegraph 
Company  will  appear  before  the  City  Council  of  Sparta,  the  first  Monday  in 
March  and  ask  for  a  general  telephone  franchise.  There  is  also  a  representative 
of  a  private  corporation  in  St.  Louis  who  will  appear  before  the  City  Council 
at  the  March  meeting  and  ask  for  a  general  franchise 

EDWARDSVILLE,  ILL. — Another  rural  telephone  company  has  been  or- 
ganized by  prominent  farmers  of  the  bottom  south  of  this  city,  officers  being 
elected  as  follows:  President,  John  Feldman;  vice-president,  William  Dickman; 
secretary,  J.  F.  Dickman;  treasurer,  August  Brockmeier;  directors,  Edward 
Brockman,  Henry  Viere,  Chris  Rathert,  August  Klingeman,  Ed  Kramer  and 
August  Stegmeier.     Contract   for  poles,   wires,  etc.,  will  be  let  at  an  early  day. 

LAFAYETTE,  IND.— The  Salem  Cooperative  Telephone  Company  has  been 
incorporated  at  Lafayette,  with  a  capital  of  $600. 

GREENCASTLE,  IND. — An  ordinance  was  passed  granting  the  Putnam 
County  Co-operative  Telephone  Company  a  franchise  for  a  telephone  system 
in  this  place. 

THOMAS,  I.  T. — A  local  telephone  system  was  put  in  operation  here  Feb.  i 
with  75  telephones.  The  owners  of  the  system  are  Riley,  Mitchell  &  Co.,  of 
Clay  City,  Mo.  Five  months  ago  Thomas  was  a  wheatfield  and  to-day  it  is  a 
booming  town  on  the  new  Frisco  extension  from  O'Keene  to  Vernon,  Tex. 

NEVADA,  lA. — The  Short  Line  Telephone  Company  has  been  incorporated 
with  a  capital  of  $5,000.     F.  M.  Boardman  is  president 

WATERLOO,  lA. — The  Commonwealth  Telephone  Company,  a  new 
corporation,  has  acquired  the  lines  of  the  Cedar  Valley  Telephone  Company,  the 
County  Telephone  and  Telegraph  system,  the  Waverly  Telephone  Company, 
Hardin  County  Company,  Parkersburg  and  La  Porte  systems,  all  of  which  have 
been  closely  affiliated  with  the  Cedar  Valley  system.  The  capital  of  the  com- 
pany is  $900,000,  and  its  principal  place  of  business  will  be  Waterloo. 

MT.  STERLING,  KY. — The  Eastern  Kentucky  Telephone  Company,  of 
Montgomery  County,  has  filed  incorporations  at  Frankfort.  The  capital  is 
$25,000  and  the  incorporators  are  R.  D.  Wilson,  Henry  Watson  and  Dr.  J.  A. 
Shirley. 

SALISBURY,  MD.— At  the  annual  meeting  of  the  stockholders  of  the  Mary- 
land and  Delaware  Telegraph  and  Telephone  Company  the  expenditure  of 
$150,000  for  building  of  the  lines  in  Virginia  was  passed  upon  favorably. 

GRAND  RAPIDS,  MICH.— The  Citizens'  Telephone  Company,  Grand  Rapids, 
Mich.,  has  recently  purchased  a  i6o-capacity,  100  equipped  generator  call 
switchboard  for  Traverse  City,  Mich.,  from  the  Stromberg-Carlson  Telephone 
Mfg.  Co. 

HUTCHINSON,  MINN. — The  stockholders  of  the  Hutchinson  Telephone 
Exchange  Company  have  elected  the  following  named  officers  and  directors: 
President,  W.  E.  Harrington;  vice-president,  W.  S.  Clay;  secretary,  H.  L. 
Merrill;  treasurer,  Wm.  Davidson.  Directors:  W.  E.  Harrington,  W.  S.  Clay, 
H.  L.  Merrill,  Wm.  Davidson,  D.  S.  Sivright,  W.  E.  Sivwright  and  C.  G. 
Odquist. 

SAVANNAH,  MO. — The  Haynie  Telephone  and  Manufacturing  Company  of 
this  city  has  been  incorporated  with  a  capital  of  $15,000.  one-half  paid.  The 
incorporators  are  George  A.  Haynie,  James  Huston  and  Leslie  N.  Fry. 

DARIEN,  N.  Y. — The  Rural  Telephone  Company  of  this  place  has  decided 
to  extend  its  line. 

BERGEN,  N.  Y. — The  Bergen  Telephone  Company  has  applied  for  a  fran- 
chise.    M.  Gillette  is  president. 

PENN  YAN,  N.  Y. — The  Pulteney-Branchport  Telephone  Company  has  been 
incorporated.  The  capital  stock  of  the  company  amounts  to  $1,000.  The  line 
has  been  in  operation  for  some  time. 

CANAAN,  N.  Y. — The  Canaan  &  Chatham  Co-operative  Telephone  Co.,  of 
Canaan,  Columbia  County,  has  been  incorporated;  capital,  $1,000.  Directors: 
A.  B.  Howes,  F.  C.  Goodrich,  Sr.,  and  O.  D.  Bartlett,  of  East  Chatham. 


ALBANY,  N.  Y.— The  Edmeston  and  Winfield  Telephone  Company,  of 
West  Exter,  Otsego  County,  has  been  incorporated,  capital  $2,000.  The  di- 
rectors are  D.  J.  Wood,  E.   L.  Morris  and  J.  B.  Wolcott,  of  West   Exter. 

HOOSICK  FALLS,  N.  Y.— The  Eastern  New  York  Telegraph  and  Telephone 
Company,  of  Hoosick  Falls,  N.  Y.,  has  made  a  five  years'  contract  with  the 
Rensselaer   Telephone   Company,  of  Troy,   for  the  interchange   of  toll   business. 

NEW  YORK,  N.  Y.— Plans  have  been  filed  with  the  Building  Bureau  for  the 
enlargement  of  the  three-story  and  basement  telephone  exchange  at  30  East 
Twenty-ninth  Street  by  the  addition  of  a  four-story  and  basement  annex  on 
the  adjoining  lot,  doubling  the  present  size  of  the  exchange.  The  improvement 
is  to  cost  $80,000. 

CLEVELAND,  OHIO.— The  Empire  Telephone  Company,  of  Cleveland,  has 
increased  its  capital  stock  from  $200,000  to  $500,000. 

WELLINGTON,  OHIO.— The  Wellington  Telephone  Company  has  360 
telephones,  a  gain  of  120  within  a  year.  The  company  will  connect  up  a  num- 
ber of  farmers  and  will  build  a  line  to  New  London  the  coming  summer. 

HANNIBAL,  OHIO.— The  Hannibal  &  Roundbottom  Telephone  Company 
has  been  incorporated,  with  $10,000  capital  stock,  by  J.  A.  Fraley,  J.  W.  Fraley, 
S.  W.   Fraley,  John  Ruby  and  G.  Youssy.     It  will  build  a  system  at  Hannibal, 

Monroe   County  . 

DELAWARE,  OHIO. — The  Citizens'  Teleplione  Company  has  just  completed 
the  installation  of  a  Stromberg-Carlson  multiple  central  energy  board  of  3,200 
lines  capacity.  The  company  is  extending  its  system  into  the  surrounding 
farming  districts.     Guy  Kingsbury  is  manager. 

COLUMBUS,  OHIO.— The  Franklin  County  Telephone  Company  has  over 
1,200  subscribers  in  Franklin  County,  outside  of  the  city  of  Columbus.  It  is 
planning  to  erect  a  new  exchange  in  the  only  town  in  the  county  not  covered 
at  present.     The  farmers'  system  is  to  be  extended  during  the  coming  summer. 

MARION,  OHIO. — The  Marion  County  Telephone  Company  has  1,075  sub- 
scribers in  this  county.  It  is  installing  a  new  50-line  board  at  Green  Camp,  a 
100-line  board  at  La  Rue  and  a  50-line  board  at  Agosta.  It  is  planning  to  build 
two  additional  exchanges  in  other  towns  and  will  also  build  a  large  number  of 
farmers'   lines  during  the  summer. 

SANDUSKY,  OHIO.— The  Sandusky  Telephone  Company  has  elected  the 
following  named  directors:  L.  Duennisch,  J.  Kuebler,  J.  C.  Hauser,  J.  A. 
Geideman,  C.  C.  Curtiss,  J.  A.  Beihl,  C.  H.  Cramer,  L.  L.  Curtis,  C.  L.  Engel, 
J.  W.  Holland,  Sidney  Kilbourne,  C.  A.  Rittman,  John  Sinerson  and  John 
Whitworth.  The  company  will  make  a  number  of  improvements  during  the 
coming  summer. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  has  made  appli- 
cation to  Probate  Judge  Miller  for  a  modification  of  its  franchise  so  as  to  per- 
mit the  company  to  increase  its  rates.  It  is  claimed  the  company  expected  only 
to  secure  about  3,500  subscriptions  whereas  it  now  has  6,500  subscribers,  with 
many  more  on  a  waiting  list.  At  present  all  contracts  are  being  made  on  a 
basis  of  three  years  at  existing  rates. 

LEBANON,  OHIO. — The  Valley  Telephone  Company  has  450  subscribers,  a 
gain  of  134  within  a  year.  It  is  installing  a  new  American  Electric  board 
which  connects  up  350  farmers'  lines  outside  the  main  exchange.  During  the 
coming  summer  it  will  erect  8,500  feet  of  cable  and  will  build  branch  ex- 
changes at  Franklin  and  Middletown.  The  board  for  the  former  will  have  300 
lines  and  for  the  latter  1,000  lines.     None  of  this  material  has  been  purchased. 

ALTOONA,  PA.— The  United  Telephone  and  Telegraph  Company,  of  Phil- 
adelphia, has  planned  to  spend  $250,000  in  this  vicinity  this  spring  and  summer. 

PHILADELPHIA,  PA.— The  Keystone  Telephone  Company,  of  Chester,  has 
joined  with  the  United  Telephone  Company,  and  will  have  service  in  Pennsyl- 
vania,  Maryland,  Virginia  and  West  Virginia. 

PHILADELPHIA,  PA.— The  Bell  Telephone  Company,  of  Philadelphia,  is 
said  to  have  made  a  60  per  cent,  increase  in  the  number  of  telephones  in  the 
year  1902,  the  list  of  stations  in  service  in  Philadelphia  increasing  from  about 
25,000  to   40,000. 

McKINNEY,  TEX.— The  McKinney  Telephone  Company  has  sold  its  prop- 
erty to  the  Southwestern  Telegraph  &  Telephone  Company. 

AMARILLO,  TEX. — The  Amarillo  Telephone  Company  has  been  incor- 
porated. Incorporators:  R.  G.  Steyman,  R.  L.  Stringfellow  and  J.  C.  Smith, 
all  of  Amarillo. 

MARSHALL,  TEX. — The  city  council  granted  a  franchise  to  an  independent 
telephone  company.  The  franchise  is  forfeited  if  ever  sold  to  the  Bell  Tel 
ephone  Company. 

GAINESVILLE,  TEX.— The  Gainesville  Telephone  Company,  of  this  city, 
has  been  incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are 
F.  B.   McElroy,  Sidney  L.  Samuels  and  Geo.  D.  Winters. 

COUPEVILLE,  WASH.— The  Eclipse  Telephone  Company  has  elected  di- 
rectors for  the  ensuing  year.  The  officers  are  F.  A.  LeSourd,  president;  C.  T. 
Terry,  vice-president;   O.  S.  Van  Olinda,  secretary;   A.   W.   Cook,  treasurer. 

APPLETON,  WIS.— The  Appleton  &  Freedom  Telephone  Company  has  been 
organized  with  a  capital  of  $1,200  to  build  a  telephone  line  between  Appleton 
and  North  Freedom. 

MADISON,  WIS.— The  Badger  Telegraph  &  Telephone  Company,  of  Mil- 
waukee, has  been  incorporated  with  a  capital  stock  of  $150,000  by  Charles  A. 
Russell,  H.  J.   Droppers  and  E.   L.   Richardson. 

FOND  DU  LAC,  WIS.— The  Little  Wolf  Telephone  Company  has  under  con- 
.sideration  a  proposition  from  a  party  of  Wisconsin  capitalists  looking  to  the 
extension  of  its  lines  throughout  the  State.  Tlie  plan  is  to  enter  into  an  agree- 
ment with  the  independent  companies  of  tlie  State  whereby  connections  may 
be  made  through  the  Little  Wolf,  thus  forming  one  of  the  most  complete  tele- 
phone systems  in  Wisconsin.  It  is  proposed  to  make  the  line  a  complete  copper 
circuit. 
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El.ECTHlC    I.IGHT  AND   POWER. 


CLAYTON.  AI.A.-  Tliln  town  will  iooii  inclve  blilt  (or  luitllng  In  electric 
light*  (ml  wairr  work*.  It  ha*  Ju*t  finUhed  an  artraian  well,  nnti  when  Ihl* 
il  put  Into  i>|>rialiun  it  will  prorerU  to  atlen<l  to  the  tight  (luritlon. 

WASIIINCTON.  I>.  C.~Thr  I'otoinac  River  I'owrr  Company  i*  rrportril 
orgmil/ril.  with  J.  I",  McLaughlin,  of  Toronto.  Ont..  a*  prc*idrnt,  to  erect 
building*  neceuary  (or  the  e*tabli*hment  o(  a  large  water  power  plant  near 
Waahlngton. 

SMVRN'.V.  OKI..— The  Town  Council  will  borrow  $6,000  (or  improvement* 
of   the  elnttii-  light  niul   water  plant*. 

MO.NKOK,  C,.\.-  An  electric  light  plant  will  probably  be  conatructrd  thi* 
year,  but  no  definite  arrangement*  have  yet  been  made.  L.  S.  Rndford  it 
city  clerk. 

ATLANTA,  C.A.  O.  H.  Sheffield  &  Co.,  Atlnnt.i.  have  purchnacd  water 
right*  on  Savannah  River  in  Klhrrt  County.  About  s.ooohp  will  he  developed 
and  transmitted  to  (actorie*  in  the  vicinity.  The  improvement*  are  estimated 
to  cost  about  $joo,ooo. 

DECATUR,  ILL.— R.  E.  I'rntt  .ind  other*  have  been  Kranle<l  the  right  to 
ettahlish  an  electric  light  plant  in   Decatur. 

Al'R()R.\.  II.L.^PIans  are  being  prepared  for  an  electric  liglit  plant  to  he 
erected  by  the  l-"ox  River  Light.  Heat  &   Power  Company. 

CKRROGORDO.  ILL.— A  company  composed  of  M.  N.  MikeU  and  W.  M. 
Rader.  will  construct  nn  electric  light  plant  at  a  probable  cost  of  $8,000. 

CHICAGO.  ILL.— The  Chicago  Street  Lighting  Company  has  been  incor- 
porated with  a  capital  stock  of  $25,000  by  A.  J.  Ilirsch,  F.  W.  Bigelow  and 
A.  J.   C.  Timm. 

NEWPORT.  KY. — It  is  proposed  to  establish  a  municipal  electric  light  plant 
here,  the  City  Council  having  provided  a  fund  of  $10,000  per  year  for  the  pur- 
pose. 

NEW  ORLK.WS.  LA. — The  Consumers'  Electric  Company  has  applied  for 
an  electric  light    franchise   in  this  city. 

FRY E BURG.  ME. — The  Frycburg  Electric  Light  Company  has  been  incor- 
porated with  a  capital  of  $10,000.  Henry  B.  Cotton.  Conway,  K.  II.,  ami  A. 
R.  Jenness,  of  Frycburg,  arc  among  the  incorporators. 

AUGUSTA,  ME. — The  Columbus  Electric  Company  has  been  organized  at 
Portland  with  a  capital  stock  of  $1.. -50, 000.  The  promoters  are  Gardner  Rogers, 
Brookline;  Henry  R.  Hayes,  Dcdham;  John  W.  Hallowcll,  Medford;  Ardon 
VV.  Coombs.  Charles  II.  Tolman,  Portland.  Ardon  W.  Coombs  is  president. 
and  Gardner  Rogers  is  treasurer. 

MANSFIELD.  MASS.— It  is  proposed  to  organize  the  Mansfield  Gas  & 
Electric  Company.     F.  M.  Cobb  and  Chas.  C.  Hagerty  arc  reported  interested. 

MIDDLEBORO.  MASS.— The  report  of  Manager  George  A.  Philbrook  of 
the  town  municipal  lighting  plant  shows  sales  for  the  past  year  of  $13,102.33, 
receipts  of  $23,958.76  and  expenditures  of  $23,943.05,  cash  on  hand,  $15.71. 
The  increase  of  sales  for  the  year  were  $415.48.  The  sales  of  electric  light 
were  $8,233.91;  gas.  $3,091.99;  jobbing,  $1,776.43.  This  makes  the  cost  of  the 
street    lighting    $10,840.62. 

MORRICE.  MICH. — The  Shiawassee  Light  &  Power  Company  contemplates 
extending  its  service  to  Morrice,  a  distance  of  nine  miles. 

PLYMOUTH,  MICH. — At  the  spring  election  the  citizens  will  vote  on  the 
question  of  issuing  $12,000  bonds  for  an  electric  light  plant. 

BENTON  HARBOR,  MICH.— The  City  Council  has  appointed  a  committee 
to   investigate  the  question  of  constructing  a  municipal   electric  light   plant. 

BESSEMER.  MICH.— E.  D.  Nelson,  president  of  the  Ironwood  &  Hurley 
Electric  Railway,  is  said  to  be  interested  in  a  movement  to  harness  the  water 
power  on  Black  River  and  construct  an  electric  plant. 

FERTILE,  MINX. — The  citizens  have  voted  to  construct  an  electric  light 
plant,  to  be  operated  in  connection  with  the  water  works. 

SARDIS,  MISS. — The  council  has  granted  D.  L.  Rush,  of  Batesville,  Miss., 
an  electric  light  franchise  here. 

NATCHEZ,  MISS.— T.  McClelland,  president  of  the  Jackson  Bank,  is 
reported  interested  in  the  construction  of  an  electric  light  plant  in  Jackson, 
to  cost  about  $20,000. 

SPRINGFIELD,  MO.— It  is  reported  that  the  Springfield  Lighting  Company 
wilt  expend  about  $150,000  in   improvements  during  the  year. 

ST.  JOSEPH,  MO. — About  $25,000  will  be  expended  this  spring  by  the 
St.  Joseph   Railway,  Light  &  Power  Co.  in  improving  its  lighting  system. 

BIG  TIMBER,  MO.NT. — The  Council  has  granted  a  franchise  to  the  Big 
Timber  Electric  Company. 

BROCKPORT.  N.  V.— It  is  reported  that  the  Brockport  Electric  Company 
will  be  purchased  by  the  Albion  Power  Company. 

PLATTSBURGH,  N.  Y.— It  is  stated  the  Delaware  &  Hudson  Railway  Com- 
pany is  to  install  an  electric  light  plant  at  Plattsburgh. 

LUMBERTON,  N.  C. — The  Council  is  reported  to  have  under  consideration 
the  question  of  establishing  an  electric  light  plant. 

HIGH  POINT,  N.  C— The  High  Point  Electric  Power  Company  has  been 
incorporated  with  a  capital  of  $20,000  by  A.  N.  Richardson  and  W.  S.  Thomas. 

SPRINGFIELD,  OHIO.— The  Citizens'  Light,  Heat  &  Power  Company  has 
been    granted   a    franchise    in    Springfield. 

LOUISVILLE,  OHIO. — It  is  proposed  to  have  the  town  lighted  with  elec- 
tricity by  some  corporation.  Canton,  which  is  about  seven  miles  distant,  will 
likely  get  the   contract. 

CAMBRIDGE  SPRINGS,  PA.— The  Council  has  granted  VV.  B.  Ross  a  fran- 
chise to  establish  an  electric  light  plant. 


I.AWKKNCKIIUKC.  TENN.— It  i*  reported  that  an  electric  light  plant  and 
wotci    work*  will   be  comlruclcd  here. 

NASHVILLE,  TENN.— The  Bullock  Electric  Manufacturing  Company,  of 
Cincinnati,  Ohio,  I*  reported  to  have  •rcurrd  the  contract  for  an  engine  and 
generator    for  the  rleclnc  light  plant,   ut   $5,61  j. 

DENISON,  TKX.— The  Denium  Mglit  &  Power  Company  wilt  erect  an 
rlri'iric  plant   to  coat  about  $40,000. 

UROWNWOOD.  TEX. —The  Hay.on  Light  &  Power  Company  ha*  Iwen 
uicorporuled    with   a    capital    of   $jn,ooo. 

FT.  WORTH,  TEX.  The  Trader*"  Inve*tment  Company  ha*  *ecured  a  frnn- 
chi«e   for  an  electric  light   uml  power  plant. 

I'lLOT  POINT,  TE.N. — A  company  haa  been  organized  here,  to  conatrucl  an 
electric  light  plant  and  ice  factory.  J.  E.  Light,  preaident;  A.  W.  Walker, 
aecretary. 

IIRIGIIAM,  UTAH.— The  Council  i*  reported  to  have  placed  contract*  with 
the  General  Electric  Company,  of  Schenectady,  N.  V.,  for  a  4So-hp  dynamo, 
and   with    the    Pelton    Water    Wheel    Company    for   an   8oohp    water    wheel. 

RENSENS,  VA. — Geo.  ().  Tcnny  i*  *tated  to  have  secured  the  contract  (or 
an  electric  power  plant  at  Rcnsena,  for  the  Lynchburg  Water  Power  Company, 
of  Lynchburg.  The  contract  price  i*  reported  to  be  about  $100,000.  Thi*  doe* 
not  include  the  electrical  equipment,  which  will  cost  an  additional  $75,000. 

OROVILLE,  WASH.— J.  M.  Hagerty  i*  examining  the  water  power  on 
Similkanu'cn  River,  six  miles  from  Orovilte,  which  he  propose*  developing  for 
electrical    purpo*ea. 

ORTING,  WASH. — The  Pierce  Improvement  Company  has  placed  an  order 
for  machinery  of  a  capacity  of  30,000  horse-power  for  its  electric  plant  to  be 
built  on  the  Puyallup  River. 

ABERDEEN,  WASH.— The  Gray's  Harbor  Power  &  Light  Company  ha* 
been  organized,  with  a  capital  of  $250,000,  by  John  L.  Wilson  and  E.  C.  Finch, 
of  Aberdeen.  Power  for  running  the  plant  will  be  obtained  from  Little  North 
River  Falls. 

MADISON,  WIS. — Plans  are  being  prepared  for  the  municipal  central  power 
and  lighting  plant. 

KE.\'OSH.\,  WIS. — Fire  in  the  power  house  of  the  Kenosha  Gas  and  Power 
plant  recently  destroyed  the  building.  The  damage  to  machinery,  etc.,  will  be 
from  $8,000  to  $10,000. 

DE  PERE,  WIS.— The  directors  of  the  De  Pere  Electric  Light  &  Power 
Company  have  elected  the  following  named  officers:  president,  J.  P.  Dousman; 
vice-president,  R.  J.  McGcehan;  secretary  and  treasurer,  L.  Minich;  manager, 
C.  G.   Wilcox. 

HAMILTON,  ONT.— The  Hamilton  Cataract,  Power,  Light  &  Traction  Com- 
pany has  been  incorporated  with  a  capital  of  $5,000,000  by  J.  M.  Gibson  and 
J.  R.  Moodie,  of  Hamilton,  and  J.  A.  Kammcrcr,  of  Toronto. 


THE  ELECTRIC  RAILWAY. 


ST.  AUGUSTINE,  FLA.— The  St.  Augustine  &  South  Beach  Railway  has 
been  sold  under  foreclosure  to  Judge  J.  W.  Henderson  and  Dr.  Horace  Linds- 
ley.  It  is  said  that  the  new  owners  plan  to  reconstruct  the  property  and  equip 
the  line  with  electricity. 

NEW  HARMONY,  IND.— The  Mt.  Vernon,  New  Harmony  &  Northeastern 
Traction  Company  is  to  be  incorporated.     Harry  Kurtz  is  interested. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Cincinnati  Traction  Company 
has  been  incorporated  with  a  capital  of  $1,500,000  by  Chas.  L.  Henry,  W.  L. 
Taylor  and  others. 

WABASH,  IND. — It  is  announced  that  the  Wabash  River  Traction  Company 
has  sold  its  line  from  Wabash  to  Logansport  to  the  Union  Traction  Company, 
of  Indiana.     The  consideration  is  reported  to  be  almost  $1,000,000. 

FT.  WAYNE,  IND. — The  International  Construction  Company,  of  New 
Y'ork,  is  preparing  for  the  construction  of  the  Goshen  &  Indiana  Railway.  The 
project  has  financed  and  many  of  the  contracts  for  material  placed. 

WARSAW,  IND. — The  Huntington  &  Winona  Traction  Company  has  se- 
cured nearly  all  the  right  of  way  for  its  line  from  Huntington  to  Winona  by 
way  of  South  Whitely.     Construction  work  will  start  in  the  spring. 

LOUISVILLE,  KY. — The  Louisville  &  Interurban  Railroad  Company  has 
been  organized  with  $500,000  capital  stock  by  the  officials  of  the  Louisville 
Railway  Company.  It  is  the  intention  to  build  a  road  from  Louisville  through 
the  counties  of  Jefferson,  Oldham,  Shelby,    Spencer,  Nelson   and  Bullitt. 

ROCKLAND,  ME. — The  State  Railroad  Commissioners  have  approved  the 
location  of  the  Rockland,  South  Thomaston  &  Owl's  Head  Street  Railway.  The 
proposed  line  will  be  about  8   miles  in  length. 

CU.MBERLAND,  MD.— The  Cumberland  Narrows  Electric  Railway  Com- 
pany has  been  incorporated  with  a  capital  of  $20,000.  Judge  R.  H.  Koch,  of 
Pottsville,  Pa.,  is  one  of  the  incorporators. 

SHARON,  MASS. — The  Norwood,  Canton  &  Sharon  Street  Railway  Com- 
pany has  petitioned  the  Sharon,  Mass.,  Board  of  Selectmen  for  an  extension  of 
its  track  to  the  Foxboro,  Mass.,  line,  and  the  selectmen  have  designated  Sat- 
urday, Feb.   21,  for  a  hearing. 

JACKSON,  MICH.— The  power  house  of  the  Jackson  Electric  Light  & 
Power  Company  was  obliged  to  close  down  recently  through  inability  to  secure 
fuel  of  any  kind.     The  service  was  resumed  after  several   interruptions. 

L.\NSING,  MICH. — The  city  council  has  revoked  the  franchise  of  the  Lan- 
sing City  Railway  Company  and  the  police  stopped  the  running  of  the  cars. 
The  company  will  go  into  court  to  regain  possession   of  its   franchise  rights. 


Feuuuary  21,  1903. 


ELECTRICAL     WORLD     and     ENGINEER. 


341 


OMAHA,  NEB. — The  Omaha,  Dt-catur  &  Northern  Railway  Company,  capital 
$1,000,000,  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
company  intends  to  build  an  electric  railway  through  the  counties  of  Douglas, 
Washington,  Burt,  Thurston  and  Dakota. 

ALBANY,  N.  Y. — The  Hudson  Valley  Railway  Company  has  changed  its 
principal  office  from  Waterford  to  Glens  Falls. 

JOHNSTOWN,  N.  Y.— The  Fonda,  Johnstown  and  Gloversville  Railroad  Com- 
pany  has  increased  its  capital   from  $1,950,000  to   $2,500,000. 

NEW  YORK,  N.  Y.— New  York  and  Long  Island  Traction  Company  (for- 
merly Mineola,  Hempstead  and  Freeport  Traction  Company)  has  increased  its 
capital  from  $125,000  to  $1,000,000. 

OSWEGO,  N.  Y. — The  Rapid  Transit  Railway  Company,  of  Syracuse,  is  re- 
ported to  be  considering  the  proposition  to  develop  the  water  power  at  High 
Dam.     C.   F.  Stcnly  is  chief  engineer. 

NEW  YORK,  N.  Y. — In  accordance  with  the  request  of  the  State  Railroad 
Commission  the  Manhattan  Railway  Company  has  added  several  trains  to  its 
service  on  the  elevated  roads.  The  new  schedule  calls  for  97  more  trips  on  the 
Sixth  Ave.  lint  and  76  on  the  Ninth  Ave.  line.  Five  new  express  trains  were 
added  to  the  Ninth  Ave.  service. 

NEW  YORK,  N.  Y. — Two  experimental  cars,  one  of  which  has  been  built  by 
the  General  Electric  Company  and  the  other  by  the  Westinghouse  Company,  are 
being  tested  nightly  on  the  Ninth  Avenue  elevated  railroad  by  the  officers  of 
the  Interborough  Rapid  Transit  Company.  Each  car  is  supplied  witli  two  mo- 
tors of  200-hp  and  the  tests  already  made  show  that  an  average  speed  of  43 
miles  an  hour  can  be  maintained. 

NEW  YORK,  N.  Y. — A  franchise  has  been  granted  to  the  New  York 
Interborough  Railway  Company  by  the  Board  of  Estimate  and  Apportionment 
for  the  operation  of  a  trolley  road  in  the  Bronx.  The  franchise  is  for  a  term 
of  fifty  years  and  gives  the  railroad  company  the  right  to  run  cars  across  Ma- 
comb's Dam  Bridge  and  other  Harlem  River  structures  and  contains  the  pro- 
vision that  at  the  expiration  of  the  franchise  the  city  can  purchase  the  plant 
necessary  for  the  operation  of  the  road  at  a  fair  price,  to  be  fixed  by  the  Board 
of  Estimate  and  Apportionment. 

NEW  YORK,  N.  Y. — The  Metropolitan  Street  Railway  Company  will  make 
several  changes  in  the  motive  power  of  various  branches  before  Nov.  i  next. 
Three  cross-town  lines  are  to  have  the  electric  underground  system.  The  first 
change  is  to  be  on  the  Grand  Street  cross-town  line.  The  change  of  the 
motive  power  is  to  be  begun  on  March  20.  The  next  change  is  to  be  on  the 
Fourteenth  Street  cross-town  line,  which  is  to  have  the  electric  system.  The 
third  is  to  be  on  the  Eighty-sixth  Street  cross-town  line.  It  is  the  purpose  cf 
the  company  to  install  electricity  as  far  as  Central  Park  West,  with  the  idea 
of  running  the  cars  through  West  Eighty-sixth  Street  some  time  in  the  future. 
The  opposition  on  the  part  of  the  residents  of  West  Eighty-sixth  Street  at 
present  prevents  the  continuation  of  the  line  on  that  street. 

LANC.'\STER,  OHIO. — The  Lancaster  Traction  Company  will  double  track 
its  road  on  Main  Street  and  make  other  improvements.  F.  E.  Ginn,  Lancaster, 
is  superintendent. 

DAYTON,  OHIO.— The  Covington,  Bradford  &  Versailles  Traction  Com- 
pany has  been  incorporated  by  Dennis  Dwyer,  Albert  Emanuel,  B.  M.  Hopkins, 
E.   C.   Spring  and  T.  H.   Robinson. 

CINCINNATI,  OHIO.— J-  G.  Schmidtlapp,  B.  W.  Campbell  and  H.  A. 
Perkins,  prominent  business  men  of  this  city,  are  at  the  head  of  a  project  to 
build  an  electric  railway   from   Decatur   to   Springfield,   111. 

SPRINGFIELD,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  will 
erect  three  new  sub-stations;  one  near  Urbana,  one  at  Springfield  and  the 
third  at  Dayton.  The  Columbus,  London  &  Springfield  Railway  is  also  planning 
to  increase  its  power  facilities  by  erecting  additional  substations. 

MANSFIELD,  OHIO.— The  Citizens'  Electric  Railway,  Light  &  Power 
Company  has  elected  these  officers:  N.  S.  Ford,  president;  C.  F.  Ackerman, 
vice-president;  S.  G.  Cummings,  secretary,  and  Reid  Carpenter,  treasurer. 
These  with  T.  R/  Barnes,  Rush  Taggert,  Fred  R.  Bristor,  C.  H.  Voegele  and 
Robert   Hancock   are   directors. 

ASHLAND,  OHIO.— H.  B.  Camp,  chief  owner  of  the  Ashland  &  Wooster 
Railway,  a  short  steam  road  operating  in  Ashland  and  Champaign  Counties, 
announces  that  the  road  is  to  be  extended  to  Lake  Erie,  terminating  at  Huron 
or  Vermillion.  It  is  the  intention  to  operate  freight  trains  by  steam  and  equip 
the  line  for  electric   passenger   service. 

CINCINNATI,  OHIO.— Senator  Roudebush,  promoter  of  the  Cincinnati, 
Mil  ford  &  Eastern  Railway  Company,  announces  that  the  financing  of  the 
project  has  been  arranged  for.  It  is  stated  that  the  deal  was  put  through 
entirely  by  Cincinnati  and  Cleveland  capitalists.  F.  L.  Fuller  &  Company, 
Cleveland    bankers,    are   interested    in   the    enterprise. 

DAYTON,  OHIO.— The  Dayton  &  Kenton  Traction  Company  has  elected 
officers  as  follows:  E.  M.  Hopkins,  New  York,  president;  W.  W.  Chambers, 
Dayton,  vice-president;  H.  S.  Forgy,  New  Carlisle,  secretary;  C.  H.  Pomeroy, 
Saginaw,  Mich.,  treasurer.  W.  E.  Harris,  of  De  Graff,  with  the  officers,  are 
the  directors.     The  power  house  will  be  located  at  De  Graff. 

D.\YTON,  OHIO. — Dr.  Samuel  F.  George,  president  and  chief  promoter  of 
the  Cincinnati,  Dayton  &  Ft.  Wayne  Traction  Company,  announces  that  his  pro- 
ject has  been  financed  and  that  actual  construction  work  is  to  start  early  in  the 
spring.  The  project  contemplates  the  building  of  a  system  of  electric  lines 
touching  Cincinnati,  Dayton,  I't.  Wayne,  Toledo  and  other  cities. 

TOLEDO,  OHIO.— At  the  recent  annual  meeting  of  the  Toledo  Railways  & 
Light  Company  the  following  named  directors  were  elected:  H.  A.  Everett,  L.  E. 
Beilstein,  Albion  E.  Lang,  E.  W.  Moore,  Robert  Van  Courtlandt,  of  New 
York;  Herbert  S.  Holt,  of  Montreal,  and  Barton  Smith,  of  Toledo.  Mr.  Lang 
was  chosen  chairman  of  the  board,  Mr.  Everett  president,  Mr.  Beilstein  vice- 
president  and  general  manager,  E.  O.  Reed  secretary,  and  S.  D.  Carr  treasurer. 
TOLEDO,  OHIO.— The  Toledo,  Port  Clinton  &  Lakeside  Electric  Railway 
Company  has  elected  officers  as  follows:  P.  McCrary,  president;  F.  E.  Flory, 
vice-president;    D.    H.    James,    secretary;     H.     R.    Klauser,     treasurer;    A.     E. 


Klauser,  Hugh  Schunk,  Theodore  Schmidt  and  H.  S.  Landis  directors.  The 
company  increased  its  capital  stock  from  $10,000  to  $1,800,000.  It  also  let 
the  contract  for  building  the  road  to  the  Cooper  Construction  Company,  of 
Toledo. 

CLEVELAND,  OHIO.— The  incorporation  of  the  Mansfield,  Crestline  & 
Gallon  Railway,  with  a  nominal  capital  of  $10,000,  was  the  preliminary  step 
of  the  merging  of  the  new  line  between  Mansfield,  Crestline  and  Gallon  with 
the  Ohio  Central  Traction  Company.  Nominally  it  has  been  a  part  of  that 
line  since  it  was  completed  some  weeks  ago.  The  new  company  will  continue 
the  name  of  the  Ohio  Central  Traction  Company  and  will  have  a  capital  stock 
of  $700,000.  When  the  Wellington-Mansficid  line  is  completed,  the  whole 
will  be  absorbed  by  the  Cleveland  &  Southwestern  Traction  Company.  All  ihe 
roads  mentioned   are  Pomeroy-Mandelbaum  properties. 

WHEELING,  W.  VA. — The  Wheeling  Traction  Company  has  secured  the 
necessary  consents  for  the  construction  of  a  line  over  an  entirely  new  route 
into  this  city.  The  route  will  provide  a  favorable  entry  for  the  proposed  inter- 
urban  line  to   Steubenville. 

SOUTH  PARKERSBURG,  W.  VA.— The  promoters  of  the  South  Parkers- 
burg  Electric  Railway  Company,  which  will  build  a  line  in  Wood  County,  have 
also  incorporated  the  South  Parkersburg  Light,  Power  &  Water  Company, 
capital  stock.  The  plan  is  to  build  a  large  plant  to  supply  the  railway  as 
well  as  to  furnish  city  lighting  and  other  utilities.  W.  G.  Peterkin,  John 
Moss,  H.   P.  Camden  and  G.   L.  Fries  are  interested. 

MILWAUKEE,  WIS. — For  a  consideration  of  $3,400,000,  subject  to  a  bond 
issue  of  $1,500,000,  the  Chicago  &  Milwaukee  Electric  Railway  Company  has 
transferred  its  right  of  way  and  property  to  the  Chicago  &  Milwaukee  Electric 
Railroad  Company.  The  ultimate  completion  of  the  electric  line  between  Mil- 
waukee and  Chicago  will  warrant  the  bond  issue. 

TORONTO,  ONT. — The  shareholders  of  the  Toronto  Street  Railway  Com- 
pany have  re-elected  the  former  officers.  The  gross  earnings  of  the  railway  for 
the  year  were  $1,834,908,  an  increase  of  $173,890  over  last  year.  The  net  profit 
was  $506,442.  There  were  44,437,678  passengers  carried,  being  an  increase  of 
4,589,591   over  last  year. 

ST.  JOHN,  N.  B. — The  St.  John  Street  Railway  Company  is  preparing  to 
greatly  improve  and  extend  its  street  car  service  in  the  city.  The  company 
carries  on  not  only  the  street  railway,  but  also  all  gas  and  electric  lighting  busi- 
ness of  St.  John,  and  has  a  very  valuable  franchise.  Large  improvements  are 
to  be  made  to  the  power  houses,  and  heavy  generators  are  to  be  installed. 


NEW    INDUSTRIAL   COMPANIES. 

THE  O'BRIEN  ELECTRICAL  COMPANY,  of  Monterey,  Calif.,  has  been 
incorporated,  with  a  capital  stock  of  $25,000,  to  deal  in  electrical  appliances. 

THE  NEW  JERSEY  ELECTRO-THERAPEUTIC  SANATORIUM  COM- 
PANY has  been  incorporated  with  a  capital  of  $100,000  by  Dr.  F.  K.  Irving, 
C.  H.   Bunn  and  John  J.  Berry. 

THE  EASTERN  ELECTRIC  CONTRACT  COMPANY,  of  Jersey  City,  N. 
J.,  has  been  incorporated.  Capital,  $100,000.  Incorporators:  Chas.  N.  King, 
W.  II.  Greene  and  Le  Grand  Bouker. 

THE  CARROLLTON  ELECTRIC  COMPANY,  domiciled  at  Carrollton,  La., 
has  been  incorporated  by  C.  B.  Clower,  J.  M.  Phillips  and  John  Martin.  Cap- 
ital stock,  $10,000. 

THE  RAILWAY  ELECTRICAL  IMPROVEMENT  COMPANY  has  been 
incorporated  in  Jersey  City,  N.  J.,  by  Ernest  P.  Haas,  Jesse  K.  Whittaker  and 
Kenneth  K.  McLaren.     The  capital  is  $50,000. 

THE  PEERLESS  TELEPHONE  MFG.  COMP.'KNY  has  been  incorporated 
at  Rio,  Wis.,  with  a  capital  stock  of  $10,000.  The  incorporators  are  J.  L. 
Farington,  Chas.   Caldwell  and  David  Robertson. 

THE  STAR  DYNAMO  COMP.\NY,  of  Jefferson  City,  Mo.,  has  been  incor- 
porated, with  a  capital  stock  of  $5,000,  all  paid.  The  incorporators  are  Wm. 
A.  Magee,  John  M.  Dutro  and  Samuel  T.  Rowley. 

S.  EDWARD  EATON  &  CO.,  have  organized  at  Nyack,  N.  Y.,  to  do  elec- 
trical and  mechanical  engineering.  The  capital  stock  is  $50,000  and  the  direc 
tors  are  W.  A.  Eaton  and  J.  S.  Eaton,  of  Nyack,  and  E.  B.  Statt,  of  Brooklyn.. 
THE  WARREN  SELECTIVE  TELEPHONE  SWITCH  COMPANY,  of 
Sheldon,  Mo.,  has  been  incorporated  to  manufacture  telephone  apparatus;  cap- 
ital stock,  $10,000.  Incorporators:  John  A.  Warrick,  A.  J.  Warrick  and  Semer 
Cobb. 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY,  of  Troy.  N.  Y.,  has  been 
incorporated  to  manufacture  railway  and  steel  car  trucks,  wheels  and  car  brakes; 
capital,  $75,000.  Directors:  William  F.  Gurley,  John  Taylor  and  A.  Louise 
Gurley,  of  Troy. 

THE  MISSOURI  AMERICAN  ELECTRIC  COMPANY,  of  St.  Louis,  has 
incorporated  with  a  capital  stock  of  $20,000.  The  shareholders  are  R.  F.  Ploch- 
man,  O.  E.  Plochman,  A.  W.  W.  Miller,  George  P.  McDonnell,  L.  V.  Reach, 
Ernest  Mueller,  E.  E.   Dougherty,  Harold  R.  Small,  Harry  C.  Barker. 

THE  SHEFFIELD  COMPANY,  of  Tuscumbia,  Ala.,  has  been  incorporated 
in  New  Jersey  with  a  capital  of  $425,000.  The  company  will  acquire  the  elec- 
tric light  franchise  and  franchises  for  a  trolley  line  in  Tuscumbia  and  Florence 
and  the  water  works  of  Sheffield.  Geo.  Parsons,  of  New  York,  N.  Y..  and  Col. 
A.  B.   .\ndrcws,  of  Raleigh,  N.  C,  are  reported  interested. 

THE  WILLYOUNG  &  GIBSO.N  COMP.VNY  was  incorporated  Feb.  6  with 
the  following  officers:  Elmer  G.  Willyoung,  president  and  general  manager; 
C.  R.  Gibson,  secretary  and  treasurer,  under  the  laws  of  the  State  of  New 
York,  with  a  paid-up  capital  of  $25,000.  The  corporation  has  taken  over  the 
business  formerly  conducted  under  the  title  of  Elmer  G.  Willyoung,  and  will 
immediately  expand  the  facilities.  It  is  the  intention  to  cover  the  entire  field 
of  high-class  scientific  instruments  and  also  to  make  a  separate  department  for 
electro-therapeutic  and  allied  surgical  appliances  for  the  medical  profession. 
The  prospects  of  this  combination  are  very  bright;  the  business  last  year 
having  exceeded  by  considerably  over  fifty  per  cent,  that  done  during  the  pre- 
ceding year.  Mr.  Willyoung  is  already  well  known  to  the  electrical  profes- 
sion.    It  is  Mr.  Gibson's  first  connection  with  the  electrical  industry. 
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INDIANAPOLIS  AUTOMonil.K  SHOW.— The  annual  automolnlc  (liow 
will  lie  hcKI  in  InilianapolU,  liiil.,  the  liril  week  In  April.  Intereallng  cvcnti 
are  licinK  arrunijetl   and  the  enlrira  arc   very   promUing. 


LEGAL. 


rELKPIIONK  ((iMI'ANV  I.NJOINKI).— Judijc  \Vindr».  at  Chicago,  on 
behalf  of  the  Appellate  Court,  ha>  afTirinctl  the  order  rntcrcd  in  Judge  Tulry'a 
court  a  year  ago  granting  a  temporary  injunction  to  rcalrain  the  Chicago  Tel- 
ephone Company  from  charging  more  than  the  franchise  rate  of  $125  a  year 
for  ita  bu«inc!i9  aervice.  The  restraining  order  also  enjoined  the  comp.my  from 
removing  the  telephone  appliances  from  the  complain.ints'  places  of  business 
and  from  cutting  off  their  service.  The  suit  was  brought  by  the  Illinois  Man- 
ufacturers' A>M>ci.iti»ii.  aiul  several  hundred  business  men  and  firms  joined 
in  the  hill  .is  ci>  complainants. 


c.   PROur. 


PERSONAL. 


COL.  HENRY  G.  PROUT  has 
been  appointed  vice-president  of  the 
L'nion  Switch  &  Sign.-il  Company, 
of  Swissvalc,  Pa.,  and  the  West- 
inghousc  industrial  forces  thus  en- 
joy the  accession  of  a  notable  lead- 
er. He  is  of  English-Devonshire 
descent,  fought  at  the  front  as  a 
youth  in  one  of  the  Massachusetts 
regiments  during  the  Civil  War,  and 
then  completed  his  education  at  the 
University  of  Michigan,  where  he 
graduated  with  the  degree  of  civil 
engineer.  After  engaging  in  the 
practice  of  his  profession  in  rail- 
road surveys  through  the  Rock- 
ies, he  entered  the  service  of  the 
Kliedive  of  Egypt  as  a  major  of 
engineers,  and  soon  became  an  in- 
timate associate  and  friend  of  Gen- 
eral "Chinese"  Gordon.  Major 
Prout  was  sent  to  the  head  of  the  Nile  as  Governor-General  of  the  Province  of 
the  Equator,  where  he  had  3,000  soldiers  under  him  and  was  supreme  in 
finance,  civil  and  military  affairs.  When  he  retired  as  Baroud  Bey  he  was 
offered  the  rank  of  Pasha  and  the  governorship  of  either  of  two  Egyptian 
provinces  to  stay.  Had  the  Suakim-Nile  railroad  that  he  recommended  been 
built,  Gordon  would  not  have  perished,  and  the  Soudan  would  not  have  been 
lost.  Returning  to  America,  Col.  Prout  became  signal  engineer  for  the  Union 
Switch  and  Signal  Company,  and  in  18S7  he  was  made  editor  of  the  Railroad 
Gasette.  He  remained  with  that  admirable  engineering  publication  for  15 
years  and  has  left  a  deep  imprint  on  its  pages  and  policy.  This  editorial  work 
has  been  supplemented  by  a  great  variety  of  professional  engagements.  He  has 
given  lectures  in  nearly  all  of  the  engineering  schools  from  Boston  to  the 
Mississippi,  is  departmental  editor  for  the  railroad  division  of  the  new  vol- 
umes of  the  Encyclopedia  Britannica,  and  he  has  done  a  good  deal  of  writing 
for  the  magazines  and  the  daily  press.  Few  editors  of  class  journals  have 
become  more  widely  known  personally,  and  in  1902  his  work  as  an  editor  was 
recognized  by  Yale  University  in  the  honorary  degree  of  Master  of  Arts.  He 
has  been  a  member  of  the  American  Society  of  Civil  Engineers  for  many  years, 
has  served  that  society  as  a  director  and  on  several  special  committees,  and  is 
now  on  the  committee  to  consider  the  question  of  a  revision  of  the  standard  rail 
sections.  He  is  serving  his  third  term  as  vice-president  of  the  Engineers'  Club 
of  New  York,  and  is  one  of  the  governors.  He  is  a  member  of  the  American 
Railway  Engineers  and  Maintenance  of  Way  Association,  of  the  Master  Car 
Builders'  Association,  of  several  Railroad  Clubs,  a  Corresponding  Member  of 
the  American  Geographical  Society  and  a  member  of  the  Century  Oub,  of 
New  York,  being  now  on  its  Admissions  Committee.  His  most  recent  notable 
appearance  was  as  presiding  officer  at  the  banquet  to  signalize  the  foundation  of 
the  John   Fritz  gold  medal  by  the  four  national  engineering  societies. 

MR.  G.  MARCONI  had  the  honor  of  being  received  by  King  Edward  at 
Buckingham   Palace  on  February   13. 

DYER  &  DYER  is  the  new  name  of  the  well-known  patent  law  firm  of  Dyer, 
F.dmonds  &  Dyer,  of  New  York  City. 

MR.   W.   B.   RANKINE,   of   the   Niagara   Falls  electric   power   interests,   has 

been   elected   a   director   in    the   Equitable  Trust    Company   of    New   York    City. 

MR.   R.   E.   GALLAHER,  the  general  manager  of  the   New   York   Insulated 

Wire   Company,    is    mitigating   the   terrors   of   the   winter   by   a   sojourn    at    St. 

Augustine,  Fla. 

MR.  ALAN  D.  KENYON,  of  the  law  firm  of  Kenyon  &  Kenyon,  actively 
engaged  in  so  many  electrical  litigations,  has  returned  to  New  York  from  a 
trip  taken  to   Bermuda  in  successful  search  for  health. 

MR.  DANIEL  SKELTON  has  been  appointed  superintendent  of  the  Amer- 
ican District  Telegraph  Co.,  of  New  York.  He  has  risen  by  merit,  having 
entered  the  service  of  the  company  as  a  messenger  in  1876. 

MR.  G.ARDINER  C.  SIMS  has  been  appointed  a  police  commissioner  for 
Providence,  R.  I.  This  will  give  him  a  splendid  chance  to  try  in  a  new  field 
his  proved  expertness  in   governing  engines   and   dynamos. 


MK,  M.  II.  GEKKV.  JR.,  of  llclrnu,  Mont.,  has  become  aiiociated  with 
the  Great  Northern  I'tiurr  Company,  of  Duluth,  Minn.,  In  the  capacity  of  con- 
sulting electrical  engiiirrr  during  the  construction  of  the  company's  power 
plant. 

MR.  CHARLES  DAY,  of  the  firm  of  Dodge  &  Day,  modernizing  engineers 
uf  Philadelphia,  read  a  paiier  before  the  last  meeting  of  the  WcstinghouM 
Electric  Club,  of  rittaburgh,  on  "Recent  Developmcnti  in  Machine  Toot  Equip- 
ment." 

MR.  MAX  LOKWKNTIIAL,  who  ha*  dune  some  excellent  electrical  engineer- 
ing Work  for  the  I'roinrihruj  Electric  Company  hat  been  appointed  occrrtary 
of  that  concern,  in  which  nlher  important  progrcitive  changes  have  been 
made    lately. 

MR.  CALVIN  W.  RICE  w.i»,  last  month,  elected  a  member  of  the  Insti- 
lulion  uf  Electrical  Knginerm  of  London,  having  been  proposed  by  I.or<l  Kel- 
vin. At  the  lant  meeting  of  the  M.  1.  T.  Alumni  Association  of  Western 
I'ennslyvania,    Mr.    Rice    was   made   president, 

PROF.  A.  n.  PORTER.— The  editors  of  this  journal  would  like  to  get  the 
address  of  this  gentleman,  for  whom  they  hold  a  volume  of  Prof.  S.  P.  Thomp- 
son's translation  of  Gilbert's  "Dc  Magncle."  The  copy  has  been  sent  to  the 
Armour   Institute,   Chieauo,  and  one   other  address  without   success. 

MR.  GEORGE  H.  MORGEN.STERN  resigned  his  position  recently  as  man- 
ager of  the  sales  department  of  the  pay  station  consolidation,  controlled  by 
the  Baird  Manufacturing  Company,  and  has  accciited  a  position  as  manager  of 
ilie   sales  department  of   the  Vouglit  lierger   Company,   La  Crosse,  Wis. 

MR.  T.  A.  EDISON,  according  to  a  New  York  Sun  reporter,  says  be  it 
going  to  take  a  two  years'  vacation  from  industrial  work  and  devote  the 
holiday  to  the  scientific  investigation  of  recondite  phenomena  of  which  he  has 
been  making  copious  notes  for  years  past  in  a  big  volume  of  400  pages. 

MR.  CHARLES  WIKT  has  been  granted  the  John  Scott  medal  of  the  Frank- 
lin Institute  of  Philadelphia  for  his  improvements  in  electrical  apparatus  of  the 
rheostat  type,  and  particularly  that  the  essential  feature  of  which  comprises 
.1  flat,  jointless  ribbon  winding  made  usually  with  a  continuous  taper  or  grad- 
uation  in  ampere  capacity. 

MR.  P.  M.  TAYLOR  has  been  elected  manager  of  the  Dickinson  Hard 
Rubber  Company,  Springfield,  Mass.,  succeeding  Carl  F.  Siemon.  The  concern 
is  now  turning  out  a  high  grade  of  insulating  material  in  the  shape  of  cross 
bars,  bushings,  keys,  telephone  receiver  shells,  plugs,  mouthpieces,  etc.  Mr. 
Taylor  remains  the  treasuier  of  the  company. 

MR.  CESARE  PIO,  of  Milan,  Italy,  has  recently  been  appointed  agent 
in  that  country  for  the  American  electrical  apparatus,  the  sale  of  which  is 
controlled  there  by  the  Goudey-McLean  Co.,  of  New  York,  including  Milwaukee 
electric  apparatus,  Keystone  instruments,  Garton-Danicls  lightning  arresters, 
Pittsburgh   transformers   and    Fostoria   incandescent   lamps. 

MR.  W.  D.  SARGENT,  vice-president  and  general  manager  of  the  New 
York  &  New  Jersey  Telephone  Company,  was  given  a  dinner  at  the  Hamilton 
Club,  Brooklyn,  last  Saturday,  February  14,  by  a  number  of  personal  friends 
and  associates  to  celebrate  his  forthcoming  marriage  during  the  present  week. 
The  menu  took  the  appropriate  form  of  a  valentine,  and  an  original  poem 
was  read  by  Treasurer  Snow,  of  the  company. 

MR.  C.  C.  HINES,  lately  electrical  engineer  with  the  Loraine  steel  interests 
has  become  associated  with  the  Canadian  Pacific  Railway  in  charge  of  im- 
portant electric  motive  power  work  in  their  shops,  etc.,  and  will  make  his  resi- 
dence in  the  Dominion.  He  has  great  possibilities  with  that  progressive  cor- 
poration and  should  prove  fully  equal  to  them.  Mr.  Hincs  is  a  valued  con- 
tributor to  these  pages. 

MR.  EDWIN  H.  SMYTHE,  of  the  patent  department  of  the  Western  Elec- 
tric Company,  Chicago,  one  of  the  early  and  most  successful  American  workers 
in  the  field  of  wireless  telegraphy,  has  been  visiting  New  York  the  past 
week  in  regard  to  his  interests  in  that  field.  Mr.  Smythe  has  already  patented 
some  of  his  work  and  is  still  very  active  in  seeking  to  promote  the  prac- 
ticability  and  perfection   of  this  promising  industry. 

MR,  F.  S.  PEARSON,  one  of  the  prime  movers  in  the  Mexican  Light  & 
Power  Company,  29  Broadway,  is  expected  back  from  Mexico  next  week.  It 
will  be  recalled  that  the  Mexican  company  has  been  organized  with  a  capital 
of  $12,000,000  for  the  purpose  of  constructing  a  huge  power  transmission  plant 
- — initial  capacity  to  be  40,ooo-hp — to  furnish  Mexico  City  and  vicinity  with 
electric  energy  for  lighting,  manufacturng  and  traction. 

MR.  A.  A.  CARY,  the  well-known  mechanical  engineer,  has  just  had  the 
great  misfortune  to  lose  his  wife,  the  daughter  of  the  late  Capt.  Stone,  of 
Cincinnati,  leader  in  the  telephone  and  street  railway  interests  of  that  city. 
Mrs.  Cary,  who  had  been  in  poor  health  for  some  time  past,  was  a  young  woman 
of  most  charming  and  sympathetic  personality  and  had  a  large  circle  of  ac- 
quaintances in  electrical  circles.  It  may  be  noted  that  it  was  after  her  that 
her  father  named  his  famous  trotter  "Maud  S." 

PROF.  A.  E.  DOLBEAR,  of  Tuft's  College,  at  a  recent  dinner  of  the 
Boston  Schoolmaster's  Club,  discussed  space  telegraphy,  and  stated  that  a  recent 
message  to  England,  sent  by  the  Marconi  system,  was  received  at  several  sta- 
tions in  that  country  when  it  was  intended  for  only  one.  He  asserted  that 
until  space  telegraphy  is  so  perfected  that  a  message  can  be  received  selectively 
only  by  the  station  for  which  it  is  intended,  the  greater  part  of  its  commercial 
value  is  missing.  He  also  expressed  his  conviction  that  the  space-telegraph  ex- 
periments would  teach  something  about  the  ether. 

MR.  \V.  J.  WILGUS,  fifth  vice-president  of  the  New  York  Central,  made  the 
announcement  last  week  that  the  electrification  of  certain  portions  of  the  various 
routes  of  the  company  in  New  York  City  and  vicinity  is  in  charge  of  a  com- 
mission consisting  of  Mr.  Wilgus,  Bion  J.  Arnold,  Frank  J.  Sprague,  George 
Gibbs  and  Arthur  M.  Waitt.  The  electrical  and  mechanical  corps  reporting  to 
the  commission  is  under  the  general  charge  of  Edwin  B.  Katte,  electrical  en- 
gineer. The  above  action  has  already  been  noted  briefly  in  these  columns. 
Arthur  T.  Slade  is  appointed  mechanical  engineer,  with  office  in  New  York,  in 
charge  of  the  designing  and  construction  of  heat,  light  and  power  plants,  water 
and  fuel  supply  stations,  vice  Edwin  B.  Katte. 
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MR.  WM.  ROCHE,  42  Vesey  St.,  New  York,  has  just  issued  a  new  catalogue 
wherein  is  set  forth  all  the  merits  claimed  for  his  various  products — new 
Standard  dry  batteries,  flash  lights,  gaslighters,  spark  coils,  etc. 

THE  OSBURN  FLEXIBLE  CONDUIT  COMPANY,  21  Park  Row,  New 
York,  is  sending  out  to  the  trade  a  very  unique  and  attractive  folder  calling 
attention  to  the  merits  of  "Flexduct."  It  is  handsomely  gotten  up  and  is  the 
first  of  a  series. 

THE  NEW  YORK  SAFETY  STEAM  POWER  COMPANY  has  closed  a 
contract  for  two  i2ohp  Worthington  water-tube  boilers  for  the  Majestic  Hotel, 
New  York,  and  a  loo-hp,  11x12  engine,  to  be  direct-connected  to  a  37^-kw 
Westinghouse  generator,   for  J.   W.   Beardsley's   Sons. 

ELECTRIC  LIGHTING  OF  RAILWAY  CARS.— Bulletin  No.  75  of  the 
Electric  Storage  Battery  Company,  Philadelphia,  is  devoted  to  the  use  of  stor- 
age batteries  in  railway  car  lighting.  The  text  points  out  the  advantages 
of  this  use  of  storage  batteries,  and  five  illustrations  show  views  of  railway  cars 
electrically   lighted   by   their  means. 

THE  STANDARD  ELECTRIC  CONSTRUCTION  COMPANY  and  the 
California  Incandescent  Lamp  Company,  R.  J.  Davis,  president,  have  opened 
extensive  show  rooms  and  offices  occupying  the  entire  ground  floor  of  one 
wing  of  the  new  Rialto  Building  on  New  Montgomery  St.,  near  Mission,  San 
Francisco.     The   Elblight  Company  will   b.-ivc  quarters  at  the  same  location. 

INNER  GLOBES.— The  Shelby  Electric  Company,  Shelby,  Ohio,  has  issued 
a  catalogue  giving  illustrations  and  dimensions  of  Shelby  inner  globes  for  en- 
closed arc  lamps  of  all  makes.  Eighty-eight  styles  of  globes  are  shown.  The 
company  pays  particular  attention  to  perfect  grinding  of  its  globes,  which  are 
made  of  the  highest  grade  of  glass. 

THE  KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY  has  issued  a 
calendar  for  1903  in  which  the  illustration  exemplifies  the  satisfaction  that 
comes  from  using  Kellogg  telephones.  The  cut  is  that  of  a  girl  holding  a  re- 
ceived to  the  ear  of  a  dog,  and  by  the  expression  of  delight  on  the  animal's 
face  it  is  evident  a  familiar  voice  is  speaking.  The  calendar  is  attractive  and 
very  serviceable. 

THE  CENTRAL  ELECTRIC  CO.,  of  Chicago,  has  recently  published  a  new 
telephone  catalogue  dated  February,  1903.  It  contains  a  complete  line  of  the 
products  manufactured  by  the  Williams-Abbott  Elec.  Co.,  for  whom  the  Cen- 
tral is  sales-agent.  In  addition  to  the  Williams-Abbott  material,  the  catalogue 
contains  a  list  of  wires,  insulators,  tools,  batteries  and  all  other  supplies  used 
by  telephone  companies.     A  copy  will   be  sent  upon  request. 

THE  NERNST  LAMP  COMPANY  reports  its  western  business  increasing  to 
such  an  extent  that  it  is  obliged  now  to  open  a  Chicago  office  in  addition  to  its 
other  offices  in  New  York,  Philadelphia  and  Boston.  The  management  of  the 
office  will  be  in  the  hands  of  Mr.  A.  E.  Fleming,  whose  face  is  very  familiar 
to  all  those  who  visited  the  Pan-American  Exposition  and  saw  the  wonderful 
display  of  Nernst  lamps  there  under  the  direction  of  Mr.  Fleming. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  just  issued  for 
immediate  distribution  a  handsome  conduit  catalogue.  It  is  well  arranged  and 
is  probably  the  most  complete  little  catalogue  of  its  kind  ever  issued  by  a 
supply  house.  Besides  illustrating  the  complete  line  of  Toler  system  of  con- 
duit boxes  it  furnishes  a  number  of  working  diagrams,  and  is  full  of  valuable 
information  along  that  line.     A  copy  will  be  mailed  upon  application. 

CROSELMIRE  S:  ACKOR,  platinum  refiners,  Newark,  N.  J.,  report  business 
exceptionally  brisk.  This  new  concern  is  constantly  increasing  its  business, 
especially  in  the  electrical  trade,  although  it  has  been  in  existence  only  a  little 
over  a  year.  Mr.  F.  A.  Croselmire,  the  junior  member  of  the  firm,  is  well 
known  to  the  electrical  trade.  This  concern  is  sending  out  a  very  neat  and 
attractive  letter  opener  to  its  friends  in  the  electrical  trade,  which  will  be 
much  appreciated. 

THE  THOS.  E.  CLARK  WIRELESS  TELEGRAPH-TELEPHONE  COM- 
PANY, Detroit,  Mich.,  has  secured  a  factory  site  and  is  now  arranging  for 
the  erection  of  a  factory  for  the  manufacturing  of  wireless  telegraph  and 
telephones,  and  parts,  as  it  has  secured  many  large  orders  from  educational 
institutions    and    others    which    runs    into    many    thousands    of    dollars.      It    is 


also    distributing    among    those    interested,    illustrated   pamphlets    showing    some 
of  the  types  of  instruments  that  this  company  is  manufacturing. 

STORIES  OF  SUCCESS.— Under  the  title  "One  Thousand  and  One  Stories 
of  Success,"  the  International  Correspondence  Schools,  Scranton,  Pa.,  have 
issued  a  booklet  containing  a  list  of  names  of  more  than  one  thousand  students 
who  have  advanced  either  in  salary  or  in  position  as  a  result  of  the  Inter- 
national Correspondence  Schools'  training  by  mail.  The  list  gives,  besides  the 
names,  the  place  of  residence  of  the  students  and  particulars  as  to  how  they 
were  benefited.  The  list  is  classified  by  States.  The  work  of  the  schools  is 
not  limited  by  national  boundaries;  it  is  carried  on  in  all  civilized  countries 
on  the  face  of  the  globe,  as  this  booklet  shows. 

W.  M.  SHEEHAN  &  CO.,  136  Liberty  St.,  New  York,  arc  now  mailing  the 
second  issue  of  their  descriptive  catalogue  and  price  list  of  Nernst  lamps. 
The  catalogue  has  been  gotten  up  with  considerable  care  and  not  only  gives  a 
very  good  description  of  the  lamp  in  general,  but  also  gives  wattage  tests,  the 
distribution  of  light  economy,  as  compared  with  standard  incandescent  lamps, 
and  explains  the  operation  of  the  Nernst  lamp  in  a  very  concise  way.  Messrs. 
Sheehan  &  Co.,  as  general  distributing  agents  for  the  Nernst  Lamp  Co., 
carry  a  heavy  stock  of  lamps  and  parts  and  report  a  steadily  increasing  de- 
mand for  this  deservedly  popular  form  of  illuminant. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  St.  Louis, 
Mo.,  has  recently  issued  two  new  bulletins,  Nos.  3037  and  3039.  The  former 
is  devoted  to  the  use  of  alternating  current  motors  to  the  driving  of  positive 
pressure  blowers,  and  the  second  relates  to  automatic  start  induction  motors. 
Both  subjects  are  comprehensively  discussed  and  illustrated.  The  company  has 
also  issued  three  slips  giving  some  points  on  the  subject  of  Emerson  motors 
(i)  in  the  press  room,  (2)  to  run  sewing  machines  and  (3)  in  doctors'  offices. 
The  slips  are  intended  principally  for  the  use  of  agents  and  dealers  who  desire 
to  bring  to  the  attention  of  the  public  the  convenience  and  advantages  of  using 
these  motors  in  various  lines  of  work.  They  are  made  to  go  into  the  ordinary- 
size  envelope. 

MR.  J.  FRANCIS  SHERIDAN,  1717  S.  Chadwick  St.,  Philadelphia,  Pa., 
is  about  to  incorporate  the  Anglo-American  Underground  Telegraph  and  Tel- 
ephone Cable  Syndicate  with  offices  in  New  York  and  London.  He  has,  it 
is  said,  perfected  a  cheap  and  reliable  system  of  underground  cables,  with  ac- 
cessories, using  compounds  of  his  own  invention  and  specially  treated  paper. 
He  desires  the  co-operation  of  a  reputable  manufacturing  concern  or  a  few^ 
responsible  investors  to  assist  him  in  the  incorporation  of  the  company.  Mr. 
Sheridan  has  just  returned  i'-om  a  4-years'  sojourn  in  Europe  where  he  studied 
the  requirements  of  underground  telephone  and  telegraph  service. 

THE  AARON  ELEC.  CO.,  of  Chicago,  now  makes  a  very  neat  line  of  motors- 
from  1/2  to  25-hp.  For  the  past  two  years  the  greater  part  of  this  company's- 
energy  has  been  devoted  to  manufacturing  these  motors  to  meet  the,  unprece- 
dented demand  which  has  arisen  during  these  prosperous  times.  These  motors 
are  the  semi-enclosed  type,  multipolar.  The  frames  are  of  cast  iron,  holding  cast 
steel  pole  pieces.  The  field  coils  are  form  wound  and  thoroughly  insulated, 
and  are  interchangeable.  The  brushes  are  the  radial  carbon  type,  with  an  ad- 
justable tension  on  each  brush,  but  the  carbons  are  of  such  number  and 
cross  section  that  the  full  load  current  is  about  half  the  carrying  capacity  of 
the  brush.  The  bearings  are  self-oiling,  lined  with  phosphor  bronze  sleeves. 
The  commutators  are  made  of  pure  drop  forged  copper,  with  mica  insulated 
segments.  The  bases  are  arranged  so  that  the  motor  can  be  mounted  in  almost 
any   position  on   either  the  wall,   floor  or  ceiling. 

ELECTRIC  HEATING.— Under  the  ingenious  title  of  "The  Wireless  Elec- 
tric Heating  System,"  the  Prometheus  Electric  Company,  of  60  Reade  Street, 
New  York  City,  has  issued  a  handsome  pamphlet  describing  its  beating  and 
cooking  apparatus  and  resistances.  These  are  beautifully  illustrated  with  half 
tone  cuts  and  the  features  of  each  piece  are  set  forth  in  detail,  .^s  is  known, 
the  Prometheus  heating  element  consists  of  a  strip  of  mica  on  which  a  layer 
of  metal  has  been  deposited,  or  fired.  This  conducting  strip  is  protected  by 
another  piece  of  mica  and  the  whole  is  enclosed  in  a  metallic  casing.  This  unit 
can  be  painted  to  any  desired  resistance.  The  paint  is  an  alloy  composed  of 
non-oxidizable  metals,  insuring  the  element's  life.  The  element  may  be  either 
straight  or  circular  according  to  its  usage  and  may  be  inserted  into  or  removed 
from  a  piece  of  apparatus  with  the  greatest  ease  in  case  of  a  break-down,  thus 
lending  itself  freely  to  a  great  variety  of  applications  large  and  small,  industrial 
or  domestic,  etc. 


UNITED  STATES  PATENTS  ISSUED  FEBRUARY  10,  1902. 
[Conducted  by   Wm.   A.   Rosenbaum,  Patent   Attorney,   140   Nassau   St.,   N.   Y.] 

719.983.  ELECTRIC  RAILWAY;  F.  M.  Ashley,  Brooklyn,  N.  Y.  App.  filed 
Feb.  26,  1898.  A  storage  battery  on  each  car  is  charged  by  the  main  cur- 
rent and  the  current  from  the  battery  is  used  to  operate  the  electromag- 
netic  switching  devices. 

719.984.  ELECTRIC  RAILWAY;  F.  M.  Ashley,  Brooklyn,  N.  Y.  App.  filed 
Feb.  26,  1898.  A  magnet  of  sufficient  length  to  bridge  two  of  the  switch- 
ing devices  in  the  branch  circuits  to  the  working  conductor,  is  energized 
by  a  battery  on  the  car. 

719,987.     GUARD   FOR   SPEECH    RECEIVERS   OR   TRANSMITTERS;    S. 
J.   Ballard,   Los  .Angeles,   Cal.     App.   filed  July  2,  1901.    (See  page  324.) 

719,991.  ELECTRIC  CONTROLLER;  R.  W.  Brown,  Chicago,  111.  .\pp.  filed 
Aug.  30,  1902.  A  series  of  resistance  shunting  switches  can  be  operated 
successively  or   all   simultaneously. 

719,998.  TELEPHONE  SYSTEM;  E.  E.  Clement,  Philadelphia,  Pa.  App.  filo.l 
June  4,  1901.     (See  page  324.) 


719,999.  SIGNALING  APPARATUS  AND  SYSTEM;  E.  E.  Clement,  Phil- 
adelphia, Pa.     App.  filed  June  13,  1901.     (See  page  324.) 

720,004.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  App.  file* 
March  18,  1901.  When  the  primary  impulse  of  a  signal  is  transmitted, 
it  initiates  a  record  on  a  chemically  prepared  receiving  tape;  the  transmit- 
ting generator  is  then  disconnected  and  the  formation  of  the  record  is  con- 
tinued by  the  capacity  effects  of  the  circuit. 

720,020.  MEDICAL  BATTERY;  F.  Grimshaw,  Northeast,  Pa.  App.  filed' 
July  10,   1901.     Details. 

720.023.  ELECTRIC  CABLE;  R.  F.  Hall,  New  York,  N.  Y.  App.  filed 
March  10,  1902.  A  cable  comprising  a  core  made  up  of  pairs  of  twisted 
wires,  the  wires  forming  the  different  pairs  being  held  in  position  by  a 
paper  strip  consisting  of  a  backing  and  a  looped  separating  piece. 

720.024.  ELECTRIC  FURNACE;  J.  F.  Hammond,  New  York,  N.  Y.  App. 
filed  Feb.  1,  1902.  A  furnace  for  the  use  of  dentists  arranged  so  that 
the   work  can   be   easily   examined   while   being   heated. 

7--o,029.  CONTROLLER  FOR  ELECTRIC  MOTORS;  O.  Holz,  Schenectady. 
N.  Y.  App.  filed  Oct.  4,  1901.  A  movable  member  for  supporting  thc- 
blow-out   coil   in   close   proximity  to  the   contact   finger. 
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710,073.  Kl-KCTRICAL  h'USEIIKAU  AND  KUSK;  N.  Sclimlll,  Kii|i|«r.lcy. 
«n>l  .tnliniin  KrunniclU.nH,  Colnniir,  Grriiiany.  App.  filrd  Sept.  lo,  igoo. 
A  iiiiiir  rxplo>lrr.  A  tlrip  uf  crlliiluiU  or  oltirr  noii'Coiii.liK'(iiiK  iiialcrliil  i* 
ciialnl  on  cacli  face  with  full  or  other  conducting  niatrrlal  ami  a  priming 
compound  molded  on  the  end  connrcling  the  two  conducting  (acei.  The 
patent  deala  nminly  with  mniiufacliiring  drIalU  whereby  the  colt  of  the 
fuKi  may  he   made  •uibII. 

7iO,o8j.  MAGNETO  BKl.L;  C\  II.  Thordard.on.  Chicago.  111.  App.  file.l 
March  8,   190J.     Uetailt. 

7jo.o«5.  Tr.l.El'llDNETRANSMlTTKR;  l\  S.  T.uVcr,  llonlon,  M;.«.  App. 
filed  July  5,  1903.     (See  page  ja^.) 

7JO.087.  ELECTRIC  KUSE  BOX;  T.  Van  Aller.  Schenectady.  N.  Y.  App. 
filed  May  1.  1901.  The  fu>e  ia  incloicd  in  a  chamber  whole  walli  come  in 
contact  with  parli  of  thr  fuse  to  keep  llirm  cool,  the  other  parti  being 
thui  more  rapidly  heated.  An  open  channel  connecti  the  pnrti  least  pro- 
tected with  a  srctiun  of  thr  fuiic  lying  across  a  discli.irgr  opening  in  the 
path  «f  which  is  a  body  of  gravel  which  chills  tlic  gases  .ind  prevents  the 
discharge  of  tlame   from   the  fuse  box. 

730.09J.  APPARATUS  I'OR  MAKING  COILS  1-()R  ELECTRICAL  AI' 
PARATUS;  E.  L.  Aiken,  of  Schenectady,  N.  Y.  App.  filed  Dec.  5,  1898. 
A  process  for  making  spir.il  coils  of  small  number  of  turns,  but  Lirgi- 
cross  »eclion.  .\  rod.  strip  or  b-ir  is  wound  .ibout  a  mandrel  while  at  a 
temperature  below  that  of  the  softening  point  uf  the  metal,  the  pitch 
lirinK   determined    by   a  guide. 

7.-o,o9j|.  COIL  FOR  ELECTRICAL  APPARATUS;  E.  L.  Aiken,  Schenec- 
tady, N.  Y.  App.  filed  Dec.  5,  1898.  A  conductor  of  large  cross  section 
is  wound  into  a  few  turns  which  arc  separated  by  the  slightest  possible 
air  space. 

7J0,095.  AUTOMATIC  REGUL.\TOR  EOR  X-RAY  TUBES;  W.  S.  An- 
drews, Schenectady,  N.  Y.  App.  filed  June  5,  1897.  An  electric  heater 
for  vacuum  tubes  comprising  a  number  of  conductors  in  series,  insulated 
from  each  other  and  supported  by  an  electrical  insulator  adapted  to  trans- 
mit heat  to  the  tube. 

7.-0.103.  TELEPHONE-PROTECTING  DEVICE;  G.  R.  l!onham.  Empire 
Prairie,  Mo.        App.  filed  May  6,  1902.     (See  page  324.) 


ISm 


710,307,  ARMAIl'RE  HANI);  J.  J.  Wood,  Fort  Wayne,  Ind.  App.  fifed 
I'eb,  j6,  ign].  An  improved  fastening  device  for  the  meeting  endi  of 
the  It  rap. 

7J0.3IJ.  ELECTRIC  ARC  LAMP;  II.  lljggell.  London.  Eng.  App.  fded 
Nov.  31,   190.1.     Detaili, 

7J0.3JI.  SECONDARY  BATTERY;  I".  Buchanan,  Dayton.  Ohio.  App.  filed 
March  18,  1901.  The  outer  containing  cell  conititutei  the  negative  elec- 
trode; an  inner  cell  ii  both  a  poiitive  and  a  negative  electrode,  while  a 
poiitive  electrode  uccuplei  the  central  poiition,  thui  giving  a  lubitantially 
four  volt   battery. 

7JO.JJ6.  PROCESS  Ol-  PREPARING  STORAGE  BATTERY  PLATES;  K. 
N.  Clmmbcrlain.  New  York.  N.  Y.  App.  filed  March  3.  1899.  The  platei 
are  exposed  luccesiivrly  to  electrolytic  action  ai  anodri  in  a  lolution 
capable   of  diiiolving   lead,   thereby   cleaning  and   roughening   the  plate. 

710.317.  ELECTRIC  SWITCH;  R.  N.  Chamberlain.  Depew.  N.  Y.  App. 
filed  April  16.  190.'.  A  dynamo  electric  couiiterclectromotive  force 
generator  is  included  in  shunt  with  the  end  cell  of  a  storage  battery  at 
the  moment  the  latter  is  being  cut  in  or  out.  lo  prevent  short-circuiting 
of  the  end  cell. 

710.333.  TROLLEY  AND  BRAKE  FOR  AERIAL  RAILWAYS;  M.  J. 
Doner,  St.  Louis,  Mo.  App.  filed  Aug.  18,  1901,  A  rod  is  connected  to 
both  llie  trolley  arm  and  a  brake  lever,  so  that  the  brakes  are  applied 
when  the  arm  is  lowered. 

7.!o,335.  MEANS  FOR  MEASURING  ELECTRIC  CURRENTS;  G.  N.  East- 
man, Chicago,  III.  App.  filed  June  30,  1902.  A  high  resistance  ihunt 
conductor  is  wound  non-inductively  around  the  conductor  carrying  the 
current  to  be  measured  and  includes  a  potential-indicating  instrument. 

710,347.  FIRE  AND  POLICE  ALARM  CALL  SYSTEM;  W.  J.  Ilofstatler, 
Toledo,  Ohio.     App.  filed  Jan.  31,  1902.     Details. 


719,983.--  Electric    Railway. 

720,152.  COMMUTATOR  METER;  J.  F.  Kelly,  Pittsfield,  Mass.  App.  filed 
Oct.  19,  1901.  Means  for  preventing  sparking  or  burning  at  the  com- 
mutator. 

720.156.  MAGNETIC  SEPARATOR;  J.  Kirschweng,  Butte,  Mont.  App. 
filed  Aug.  17,  1901.  An  automatic  alarm  to  indicate  the  choking  of  the 
ore-chutc- 

720,184.  INSULATOR;  H.  R.  Sargent,  Schenectady,  N.  Y.  App.  filed  Aug. 
28,  1900.  An  insulator  adapted  to  be  set  into  the  web  of  an  iron  beam 
and  provided  with  means  for  locking  it  in  place. 

720.186.  APPARATUS  FOR  ELECTROENDOS.MOTICALLY  FREEING 
M.\TERI.'\LS  FRO.M  FLUIDS;  B.  Schwerin,  Berlin,  Ormany.  App. 
filed  April  24,  1902.  The  body  of  liquid  undergoing  treatment  is  divided 
up  into  a  number  of  thin  layers  to  facilitate  the  process. 

720,226.  LIGHTNING  ARRESTER;  J.  P.  Coleman,  Edgewood  Park,  Pa. 
App.  filed  Feb.  1,  1902.  The  discharge  plates  are  arranged  so  that  the 
discharges  arc  permitted  to  occur  between  any  two  plates  of  a  group  repre- 
senting two  circuits,  while  only  one  air  gap  is  presented  to  the  path  of 
rupture. 

720,233.  RECEIVING  TAPE  FOR  CHEMICAL  TELEGRAPHS;  P.  B. 
Delany,  South  Orange,  N.  J.  App.  filed  May  29,  1902.  The  tape  is  cor- 
rugated before  it  is  rolled  into  a  coil,  so  that  it  may  be  rolled  under  ten- 
sion and   will   absorb  the  sensitizing  chemical   without  bursting. 

720,235.  PROCESS  OF  RECOVERING  AND  SEPAR.\TING  METALS 
FROM  THEIR  ORES;  H.  A.  Frasch,  Hamilton,  Canada.  App.  filed  Nov. 
a,  1900.  The  body  containing  the  metals  to  be  extracted  is  utilized  as  the 
anode  in   the  bath. 

720,273.  ELECTRIC  RAILWAY;  T.  E.  Murray  and  J.  Van  Vleck,  New 
York,  X.  Y.  App.  filed  Nov.  22,  1901.  An  automatic  railway  in  which  the 
cars  switch  themselves  onto  their  proper  sidings  at  stations,  the  current 
being  cut  off  and  the  brakes  applied  at  the  proper  time. 

^10,305.  CURRENT  REGULATOR;  J.  J.  Wood,  Fort  Wayne,  Ind.  App.  filed 
Dec.  14.  1901.  Consists  of  a  coil  and  a  core,  one  movable  relative  to  the 
Other,  the  core  having  approaching  poles  to  reduce  and  localize  the  air  gap. 


720,004. — Telegraphy. 


720,321. — Secondary  Battery. 


720.350.  SYSTEM  OF  DISTRIBUTION;  Albert  S.  Hubbard,  Greenwich, 
Conn.     App.  filed  Dec.   17,    1901.      (See   Current  -News  and   Notes.) 

720.351.  SYSTEM  OF  DISTRIBUTION;  Albert  S.  Hubbard,  Greenwich, 
Conn.     App.  filed  Jan.    14,    1902.      (See  Current  News  and  Notes.) 

720.352.  SELF-REGULATED  SYSTEM  OF  ELECTRICAL  DISTRIBU- 
TION; Albert  S.  Hubbard,  Greenwich,  Conn.  (See  Current  News  and 
Notes.) 

720,369.  MANDREL  FOR  CONDUIT  SECTIONS;  R.  W.  Lyie,  New  York, 
N.  y.  App.  filed  Oct.  17,  1902.  The  mandrel  has  a  spiral  scraping  wing 
and  is  adapted  to  be  drawn  through  the  conduit  as  the  sections  thereof 
are  laid,  to  line  them  up  and  clean  them  of  mortar,  etc. 

720,454.  GUIDE  WHEEL  AND  GUIDE;  A.  H.  Mathesius,  Brooklyn,  N.  Y. 
App.  filed  March  26,  1900.  The  wheel  has  a  tread  capable  of  revolving 
independent  of  its  flanges,  so  that  wear  upon  the  cable  will  not  be  caused 
by  unequal  peripheral   speeds. 

720,475.  CLIP  FOR  ELECTRICAL  KNIFE  SWITCHES;  C.  D.  Piatt, 
Bridgeport,  Conn.  App.  filed  Dec.  9,  1902.  A  pair  of  plates  riveted  to- 
gether at  their  middle  and  having  at  one  end  parts  to  receive  the  knife 
blade  and  at  the  other  end  angular  jaws  to  embrace  an  angular  block 
for  the  wire   connection. 

720,483.  ELECTROMEDICAL  APPARATUS;  G.  S.  Rider,  New  York,  N.  Y. 
App.    filed  April    17,    1902.      Details. 

720,508.  ELECTRICAL  SHIP'S-LOG  APPAR.\TUS;  T.  F.  Walker  and  T.  S. 
Walker,  Birmingham,  England.  App.  filed  Jan.  25,  1902.  A  registering 
taflrail  log  which  by  means  of  electrical  contacts  may  control  one  or  more 
distant  registers.  The  motion  of  the  rotator  in  the  water  rotates  a  pinion 
in  the  register  geared  with  an  arbor  having  a  tensional  spring.  E^ch  revo- 
lution this  latter  is  tripped,  and  in  course  of  returning  to  its  initial  posi- 
tion a  momentary  electrical  contact  is  made. 

720,511.  DRUM  ARMATURE;  H.  A.  Balcome,  Jamaica  Plain,  Mass.  App. 
filed  April  23,  1902.  The  winding  consists  of  flexible  coils  of  equal  length 
stretched  over  the  core  in  the  same  direction,  the  ends  of  each  coil  passing 
over  a  number  of  coils  and  under  an  equal  number  of  coils  and  being 
stretched  taut  to  lie  snugly  against  the  core  and  underlying  coils. 
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Book-keeping  as  a  Fine  Art. 

Again  we  have  the  pleasure  of  presenting  to  our  readers  a  search- 
ing analysis  of  the  Detroit  municipal  lighting  report.  It  is  a  val- 
uable lesson  in  applied  statistics.  We  have  not  the  least  prejudice 
against  municipal  lighting,  because  it  is  municipal,  but  we  object 
most  strenuously  to  claims  made  in  behalf  of  municipal  lighting 
which  cannot  be  substantiated.  In  the  present  instance  the  faults 
in  the  report  are  the  same  old  faults  to  which  we  have  before  called 
attention.  They  are  common  faults  in  central  station  bookkeeping, 
public  and  private,  but  cannot  for  this  reason  be  used  legitimately 
in  a  comparison  of  public  and  private  plants.  Our  exposure  of 
the  facts  in  this  case  may  seem  merciless,  but  it  is  better  for  the 
public  that  they  should  come  out  without  reserve,  for  many  a 
municipality  has  been  tempted  by  the  example  of  Detroit  We  have 
investigated  many  reported  successes  in  municipal  lighting  and  have 
found  as  a  rule  the  same  kind  of  statistical  dodging  and  shuffling 
that  characterizes  the  report  in  hand.  Now  the  art  of  electric 
lighting  is  an  established  success,  and  it  needs  no  apologies.  Noth- 
ing permanent  is  to  be  gained  in  it  by  concealing  the  facts  as  to 
its  real  cost,  by  whomsoever  produced. 


The  first  serious  flaw  in  the  Detroit  report  is  the  entirely  inade- 
quate treatment  of  depreciation.  We  have  many  times  gone  upon 
record  on  this  topic  and  propose  to  make  use  of  every  fresh  oppor- 
tunity. Depreciation  is  generally  entirely  neglected  in  reports  on 
the  cost  of  lighting  from  both  public  and  private  plants,  and  we 
suppose  some  credit  should  be  given  for  even  partial  recognition 
of  its  existence.  The  amount  charged  this  year  is  3  per  cent,  on 
the  total  investment,  which  figure  is  built  up  from  partial  depre- 
ciations varying  from  7  per  cent,  to  nothing  on  various  items.  There 
are  very  varying  opinions  as  to  depreciation,  but  we  do  not  see  how 
annyone  familiar  with  the  art  and  both  sane  and  honest,  can  assign 
to  it  so  small  a  value,  even  if  it  could  be  treated  as  a  sinking  fund 
which  it  cannot.  For  a  plant  does  not  go  to  pieces  through  depre- 
ciation like  the  famous  "one-hoss  shay,"  "all  together  and  nothing 
first,"  at  the  end  of  a  fixed  period,  but  requires  replacements  at 
uncertain  intervals,  thus  breaking  the  continuity  of  any  sinking 
fund  scheme.  As  an  annual  depreciation,  3  per  cent,  is  absurd. 
To  be  sure,  we  have  known  alleged  experts  to  go  upon  the  stand, 
and,  having  been  duly  sworn,  to  affirm  the  sufficiency  of  even  smaller 
rates  than  this  on  electric  lighting  property.  The  utter  failure  of 
a  3  per  cent,  depreciation  rate  to  maintain  the  value  of  the  assets 
is  in  the  main  due  to  complete  neglect  of  depreciation  caused  by 
changes  in  the  art.  The  records  of  the  central  station  industry  in 
this  country  show  beyond  the  shadow  of  a  doubt  that  electric  light 
plants  have  been  turned  upside  down  at  intervals  of  ten  years  or 
less,  merely  by  changes  in  the  art,  and  quite  irrespective  of  the 
physical  depreciation  of  the  several  items  replaced.  It  may  be  true 
that  an  arc  dynamo  of  twenty  years  ago  may  be  as  fit  for  producing 
current  as  it  ever  was,  but  it  has  ceased  to  be  desirable  for  the 
ordinary  uses  of  a  central  station  and  only  escapes  the  scrap  heap 
through  sentiment  or  lack  of  funds  or  credit  for  the  purchase  of 
modern  apparatus. 


Depreciation  is  very  rarely  properly  taken  into  account  even  in 
plants  under  private  ownership.  It  has  usually  been  placed  at  a 
nominal   figure   to  make  a  brave  showing  at  the   annual   meeting. 
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When  the  inevitable  day  of  reckoning  has  come,  the  result  has  been 
a  reorganiration  of  the  company  or  a  large  increase  of  capital  stock 
for  "improvements"  in  municipal  plants.  Leaving  depreciation  to 
be  taken  care  of  by  a  future  increase  in  investment  is  squarely  dis- 
honest whenever  and  wherever  done.  Moreover,  it  is  foolish,  for 
it  has  come  to  be  evident  even  to  a  tyro  in  the  wiles  of  high  finance. 
In  the  Detroit  scheme  of  salvation  by  bookkeeping  a  similar  inter- 
esting process  seems  to  have  been  applied  to  the  operating  expenses. 
It  is  an  old  and  transparent  scheme  to  charge  up  labor  and  material 
to  construction  instead  of  to  maintenance  and  operation.  It  works 
well  for  a  time,  but  murder  will  out,  and  in  a  term  of  years  a  fraud 
of  this  kind  will  become  evident  unless  it.  like  depreciation,  can  be 
pushed  over  into  the  "improvemcnnt '  account  and  lost  in  the  shuffle. 
Another  well-worn  dodge  comes  to  light  in  the  "saving"  of  $1,200 
annually  by  work  previously  paid  for  and  now  done  by  the  city 
electrician.  We  have  no  doubt  that  this  gentleman  earns  his  salary, 
but  if  he  does  not  find  his  present  duties  strenuous  the  oflBce  must 
have  been  a  sinecure  previously.  This  illustrates  one  of  the  greatest 
advantages  of  municipal  ownership— the  ability  to  play  hunt-the- 
slipper  with  expenses  between  several  departments.  It  reminds  us 
of  the  double-shuffle  in  securities  sometimes  performed  by  banks 
under  the  same  roof  when  the  examiner  calls,  or  still  more  of  the 
interesting  game  that  is  played  with  three  shells  and  a  pea.  It  is 
mstructive,  too,  to  see  the  cost  of  energy  computed  from  the  switch- 
board readings.  Does  the  municipality  reckon  the  losses  in  distri' 
bution  as  an  asset?  Taken  as  a  whole  this  report  is  thoroufhly 
typical  of  municipal  business  methods— it  is  the  same  cheerful  old 
humbug  with  which  we  have  regaled  our  readers  in  former  years. 
It  is  no  worse,  perhaps,  than  some  reports  of  corporations — to  damn 
it  with  faint  praise — but  it  can  hardly  be  termed  scrupulous. 


The  Measurement  of  High  Temperatures. 

A  paper  by  Lummer  and  Pringsbeim,  abstracted  in  the  Digest 
this  week,  is  of  particular  importance  in  view  of  the  extent  to  which 
high  temperature  operations  have  been  recently  developed.  All 
the  older  methods  of  measuring  high  temperatures  have  proved 
rather  unsatisfactory,  even  at  the  moderate  limit  of  1,000  C,  as  a 
glance  at  a  list  of  melting  points  will  show.  The  results  even  for 
well-known  substances  like  gold  and  silver,  are  by  no  means  precise, 
and  when  one  enters  the  field  of  modem  research  with  the  electric 
furnace,  even  the  thermoelectric  couple  is  of  small  avail  and  pyro- 
meters of  the  usual  kinds  are  a  delusion  and  a  snare.  The  bolometric 
method,  on  the  contrary,  seems  to  have  shown  great  capabilities  in 
this  direction,  and  should  come  into  extensive  use.  Of  course,  there 
may  be  in  certain  cases  some  doubt  as  to  the  complete  absence  of 
selective  radiation,  but  the  method  has  the  very  great  advantage 
of  offering  the  fourth  power  of  the  thing  to  be  determined  as  the 
quamtity  to  be  measured,  thereby  lessening  the  experimental  errors 
of  the  process.  There  is  one  disadvantage,  however,  in  the  bolo- 
•letric  method,  which  is  that  the  formulae  may  lead  to  trouble  in 
case  of  a  change  of  state,  as  when  a  substance  boils  and  wraps 
itself  in  a  vaporous  envelope;  but  nevertheless  it  gives  a  most 
promising  line  of  attack  on  high-temperature  problems  in  general, 
and  the  experimental  difficulties  will  doubtless  be  greatly  reduced 
by  experience.  Few  people  have  an  adequate  idea  of  the  difficulties 
of  thermometry  even  at  ordinary  temperatures,  and  the  relief  offered 
by  the  newer  plan  of  apparatus  will  be  felt  in  more  than  one  branch 
of  industry. 

■ — • — ■ 

Safe  Electric  Railroading. 

The  recent  horrible  accident  at  Newark  again  directs  attention 
t«  the  grave  dangers  which  have  come  with  the  development  of 
electric  traction.    The  heavy  and  fast-running  cars  now  in  common 


use  caniiut  hi-  irciinj  m  \Uv  ni;iitt:r  of  safety  precautions  like  the 
old- fashioned  horse  car.  As  we  had  occasion  to  point  out  recently, 
in  connection  with  a  couple  of  Institute  papers  on  braking,  the 
modern  electric  car  ha«  a  long,  dangerous  space  ahead  of  it  even 
when  on  a  clean  and  level  track,  and  when  the  car  is  on  a  grade 
and  the  track  is  slippery,  this  space  is  very  greatly  increased.  Under 
these  conditions  a  grade  crossing  becomes  intrinsically  dangerous 
and  doubly  so  when  it  is  approached  on  a  down  grade.  We  are  not 
disposed  to  go  so  far  as  to  say  that  crossing  a  steam  road  at  grade 
should  never  be  permitted  in  electric  railroading,  but  it  should  cer- 
tainly be  forbidden  unless  there  is  at  least  a  hundred  yards  of  clear 
and  level  track  on  the  side  of  approach,  and  the  car  should  come  to 
a  full  stop  at  least  a  hundred  feet  from  the  crossing  and  then  pro- 
ceed slowly  and  under  full  control.  Most  collisions  on  electric 
lines  have  come  from  underestimating  the  distance  required  for 
stopping  the  cars,  and  in  the  present  state  of  our  knowledge  there 
is  no  excuse  for  this  error.  Electric  roads  should  heed  the  lessons 
that  have  been  learned  by  the  steam  railroads  and  not  go  blundering 
along  imperilling  the  lives  of  their  passengers.  When  the  schedule 
is  quickened  or  a  new  type  of  heavy  car  is  introduced,  the  capabilities 
of  the  brakes  should  be  fully  tested  on  good  track  and  bad  before 
entering  upon  the  new  conditions  in  service. 


More  than  this,  we  think  that  power  brakes  should  be  required 
on  all  lines  having  grade  crossings  or  operated  with  a  maximum 
speed  of  more  than,  say,  ten  miles  per  hour.  Power  brakes  for 
electric  cars  are  now  thoroughly  reliable  and  are  vastly  more  effective 
than  hand  brakes.  When  public  safety  is  at  stake  the  extra  expense 
should  be  thrown  out  of  consideration.  When  the  power  brake 
question  has  come  up  there  have  too  often  been  representatives  of 
the  railways  to  arise  and  throw  discredit  on  power  brakes  and  to 
raise  all  sorts  of  hypothetical  objections  in  order  to  avert  the  expense 
of  a  change.  The  whole  question  of  power  brakes  vs.  hand  brakes 
was  threshed  over  years  ago  on  the  steam  roads,  and  then  as  now 
the  corporations  often  tried  to  shirk  the  responsibility.  The  question 
of  stoves  in  railway  cars  was  similarly  treated,  and  the  deliberate 
misstatements  made  about  the  difficulties  of  steam  heating  ought 
to  have  secured  numerous  indictments  for  perjury.  The  penitentiary 
is  a  good  place  for  those  who  imperil  the  public  to  save  expense. 
The  present  tendency  is  to  abolish  grade  crossings  entirely,  and  it 
is  a  sound  principle  to  follow,  although  it  may  bear  heavily  upon 
certain  roads.  By  rigorous  regulation  of  equipment  and  operation, 
the  majority  of  grade  crossings  can  be  made  secure,  and  common 
sense  rather  than  an  inflexible  rule  is  the  best  guide  in  determining 
whether  grade  crossings  should  be  permitted.  The  question  of 
safety  should  be  taken  up  on  its  merits  in  each  particular  case,  and 
there  will  generally  be  little  difficulty  in  reaching  a  reasonable  result. 
But  at  whatever  cost  and  inconvenience,  disasters  like  the  Newark 
horror  should  be  made  impossible,  and  those  responsible  for  them 
should  be  held  mercilesslv  to  account. 


The  Construction  of  Sensitive  Galvanometers. 

An  interesting  paper  on  this  subject  was  read  by  Mr.  C.  G.  Abbott 
before  the  American  Association  for  the  Advancement  of  Science  in 
Washington.  When  the  sensitiveness  of  a  galvanometer  is  being  dis- 
cussed on  paper,  the  figures  are  frequently  deceptive.  In  order  to 
arrive  at  the  greatest  possible  sensitiveness,  the  instability  of  mag- 
netic control  may  be  so  great  that  the  zero  of  the  instrument  is  con- 
stantly shifting.  This  represents  a  greatly  increased  uncertainty 
in  the  use  of  the  galvanometer  as  an  instrument  of  precision.  The 
ordinary  method  by  which  the  sensitiveness  of  a  galvanometer  is 
determined  is  to  find  the  deflection  corresponding  to  a  known  cur- 
rent of  fairly  considerable  strength,  and  thence  compute  the  small 
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current  strength  which  would  give  one  millimetre  deflection  of  the 
light-spot  at  a  range  of  one  metre.  As  to  whether  this  small  de- 
flection could  actually  be  used  with  precision,  for  current  measure- 
ment in  the  then  existing  magnetic  condition  of  the  apparatus,  is  not 
adverted  to.  Moreover,  the  millimetre  deflection  at  a  metre  may 
be  an  unduly  large  deflection  that  could  be  greatly  magnified  by  ex- 
tending the  range  to  several  metres.  Some  instruments  will  permit 
of  this  range  being  extended,  while  with  other  instruments,  no  benefit 
may  thereby  result.  Consequently,  the  only  precise  way  of  defining 
the  sensitiveness  of  a  galvanometer  is  to  obtain  the  most  sensitive 
magnetic  and  optical  condition  by  trial,  and  then  to  determine  the 
actual  small  strength  of  current  which  can  be  detected  with  certainty. 
It  does  not  much  matter  just  what  the  angular  magnitude  of  this 
minimum  current  may  be,  so  long  as  its  presence  or  absence  can 
be  detected.  The  value  of  this  minimum  current  is  usually  the  true 
measure  of  the  sensitiveness  of  the  instrument. 


In  the  instrument  described  by  Mr.  Abbott  there  are  eight  sets 
of  magnets  and  16  coils.  The  period  of  oscillation  being  about 
ten  seconds,  the  minimum  detectable  current  is  about  lo'"  ampere 
or  the  millionth  of  a  micro-ampere.  The  resistance  of  the  whole 
apparatus  is,  however,  only  1.6  ohm.  If,  therefore,  the  coils  were 
wound  with  very  fine  wire,  so  as  to  produce  a  high-resistance  gal- 
vanometer of  about  20,000  ohms  resistance,  the  number  of  turns  in 
the  coils  would  be  increased  about  100  times,  and  the  minimum 
detectable  current  with  the  otherwise  unchanged  instrument  would 
be  about  one-hundredth  less.  In  the  above  sense  the  order  of  ideas 
in  connection  with  the  terms  "current-detector"  and  "galvanometer" 
is  reversed.  It  is  customary  to  regard  a  "current-detector"  or 
galvanoscope,  as  a  relatively  crude  device  as  compared  with  the  more 
sensitive  instrument  for  measuring  the  current  called  the  "gal- 
vanometer." But  in  many  departments  of  research  the  question 
asked  is  whether,  under  certain  conditions,  a  measurable  electric 
current  does  or  does  not  flow,  and  what  is  the  limiting  feeblest  cur- 
rent that  can  be  observed.  Such  a  current-detector  is  thus  the 
highest  and  most  sensitive  type  of  galvanometer. 


Composite  Transmission. 

Mr.  McAllister's  article  on  page  351  of  this  issue  relates  to  an 
electrical  system  which  contains  various  novel  and  interesting  fea- 
tures. The  principle  of  superposing  alternating  and  continuous  cur- 
rents on  one  and  the  same  circuit  has  already  been  used  in  telephony, 
and  also  in  simultaneous  telephony  and  telegraphy.  It  has  likewise 
been  proposed  by  M.  Leblanc  to  superpose  direct  and  alternating 
currents  in  a  power  transmission  circuit,  but  not  in  the  particular 
arrangement  of  circuits  here  represented.  The  latter  contemplates 
split  transformers,  one  of  the  methods  by  which  direct  and  alter- 
nating currents  are  simultaneously  used  in  telephony.  This  is  an- 
other illustration  of  the  constantly-increasing  bond  of  union  between 
the  methods  of  electric  power-transmission  and  electric  signaling  or 
electric  telephony.  The  more  closely  these  various  originally  dis- 
tinct systems  are  united,  and  regarded  alike,  the  more  benefit  each  is 
likely  to  derive  from  the  development  of  the  other. 


The  fundamental  principle  of  the  system  described  by  Mr.  Mc- 
Allister is  the  remarkable  well-known  fact  that  if  two  equal  co-phase 
alternating  current  strengths  of  the  same  frequency  are  simultane- 
ously impressed  upon  a  conductor,  the  power  wasted  in  heating  the 
conductor  is  not  twice  but  four  times  as  great  as  when  either  cur- 
rent flows  alone.    But  if  the  two  equal  alternating-current  strengths 


differ  in  frequency,  then  the  power  wasted  in  heat  is  only  double 
that  due  to  either  alone.  A  continuous  current  comes  within  the 
scope  of  this  proposition  as  a  particular  case,  namely,  as  a  current 
of  frequency  zero.  The  physical  peculiarity  of  the  method  described 
lies  in  its  special  adaptability  to  the  two-phase  system.  Two-phase 
machinery  is  commonly  connected  with  a  two-to-three-phase  trans- 
former before  reaching  the  transmission  line,  in  order  to  make  the 
saving  of  copper  available  that  belongs  to  the  three-phase  system  over 
and  above  the  two-phase  or  single-phase  system.  But  in  the  case 
now  under  consideration  we  should  expect  to  reverse  this  order, 
and  use  a  three-to-two-phase  transformer  between  three-phase  ma- 
chinery and  the  line,  in  order  to  employ  the  two-phase  line  trans- 
mission which  this  composite  method  prefers. 


The  article  claims  that  the  composite  system  will  transmit  1254 
per  cent,  more  power  for  the  same  loss  of  power  in  conductors; 
so  that  II  per  cent,  of  copper  can  be  saved  over  the  three-phase 
system  for  the  same  pressure  load  and  loss  of  power.  This,  however, 
does  not  adequately  represent  the  merit  of  the  system.  It  would 
often  hardly  be  worth  while  changing  from  three-wire  to  four-wire 
transmission  merely  for  the  sake  of  11  per  cent,  of  saving  of  con- 
ductor. The  point  is  that  in  order  to  keep  the  regulation  of  the 
distribution  system  within  the  limits  required  for  good  incandescent 
lighting,  when  the  motor  load  on  the  same  main  is  subject  to  rapid 
fluctuation,  it  is  necessary  to  have  a  much  smaller  total  drop  of 
pressure,  and  more  copper  in  the  system  than  would  be  necessary 
if  the  motors  were  replaced  by  lamps.  In  the  composite  system  the 
motor  drop  and  the  lamp  drop  are  divorced,  and  consequently  the 
copper  can  be  much  reduced.  Fifteen  per  cent,  drop  to  the  lamps 
may  now  be  tolerated  without  unsteadiness,  whereas  five  per  cent, 
might  be  necessary  when  every  elevator  motor  sings  its  song  of 
grief  at  starting  to  every  incandescent  lamp  within  a  mile.  There 
can  be  no  doubt  that  there  are  advantages  in  keeping  the  motor 
load  and  the  lamp  loads  on  separate  circuits,  and  the  system  here 
discussed  does  this  virtually,  although  not  literally. 


A  more  purely  theoretical  point  of  interest  in  the  article  is  the 
method  by  which  the  voltages  may  be  quantitatively  determined  in 
the  case  of  multi-frequency  circuits.  In  the  ordinary  single- 
frequency  circuits,  the  effects  of  phase  difference  upon  the  magni- 
tudes of  voltages  and  currents  is  made  simple  by  the  use  of  plane 
vectors,  and  the  computation  of  polyphase  circuits  finds  natural 
expression  in  complex  quantities.  If  we  take  a  certain  standard 
phase,  and  the  phase  in  quadrature  with  this  be  denoted  by  the 
symbol  ;,  then  all  or  any  phases  whatsoever  may  be  made  to  fall 
within  the  expression  a  ±  j  b.  But  when  we  come  to  a  bi-frequency 
circuit,  y  is  not  enough.  We  are  obliged  to  use  three-dimensional 
space,  and  to  reckon  in  terms  of  the  unit  mutually-perpendicular 
vectors,  i,  j  and  k.  Thus  a  pair  of  adjoining  wires  in  the  composite 
transmission  system  of  Fig.   i  in  Mr.  McAllister's  article  comprise 

between  them  a  voltage  of     (L  j^  1  .\ Lj\     the  numerical  value, 

\2         2        1/2/ 

or  "tensor,"  of  which  is  unity.  Consequently,  just  as  complex  quan- 
tities are  the  natural  and  simplest  language  of  the  single-frequency 
circuit  with  difference  of  phase,  so  quaternions  with  their  three- 
unit  vectors  seem  to  be  the  natural  language  of  the  bi-frequency 
circuit.  It  looks  as  though  the  tri-frequency  circuit  would  drive 
us  into  four-dimensional  space,  so  we  beg  inventors  to  content  them- 
selves with  bi-frequency  circuits  for  a  while,  until  we  can  overtake 
them  with  adequate  mathematical  machinery,  imagery,  and  stage 
setting. 
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Congresses  for  ihc  St.  Louis  Lxposition. 


The  board  of  ilircctors  of  the  St.  Louis  Exposition  voted  on 
February  lo  to  organize  an  International  Congress  of  .-Xrls  and 
Science  in  connection  with  tlic  Exposition,  in  accordance  witli  the 
reconnnendations  of  the  Administrative  Board  appointed  in  Janu- 
ary to  fornuilate  a  plan.  The  sum  of  $.'(k>,ooo  was  set  aside  for  the 
Department  of  Congresses.  This  sum  will  cover  the  expenses  of  the 
International  Congress  of  Arts  and  Science  and  the  publication  of 
the  proceedings  thereof,  and  all  other  expenses  connected  with  the 
promotion  of  other  congresses  and  conventions.  The  administrative 
board  of  the  International  Congress  of  Arts  and  Science  now  con- 
sists of  President  Uutler,  of  Columbia  University;  President  Har- 
per, of  Chicago  University ;  President  Pritchctt,  of  the  Massachu- 
setts Institute  of  'I'echnology,  Boston;  President  Jesse,  of  the  Uni- 
versity of  Missouri;  Mr.  F.  J.  V.  Skiff,  director  of  the  Field 
Columbian  Museum,  Chicago;  Mr.  Herbert  Putnam,  Librarian  of 
Congress,  Washington  ;  Mr.  Frederick  W.  Holls,  New  York,  mem- 
ber of  the  Hagiu'  Tribunal.  The  appointment  of  Professor  Simon 
Newcomb,  of  Wasliington,  the  eminent  astronomer,  as  president  of 
the  International  Congress  of  Arts  and  Science,  was  confirmed,  as 
was  that  of  Professor  Hugo  Muensterberg,  of  Harvard  University, 
and  that  of  Professor  Albion  W.  Small,  of  the  University  of  Chi- 
cago, as  vice-presidents  of  the  congress.  The  president  and  vice- 
presidents  were  created  a  scientific  conmiittee  to  make  detailed  ar- 
rangmcnts  for  the  congress,  subject  to  the  general  control  of  the 
.Administrative  Board  and  the  director  of  congresses.  The  plan 
recommended  by  the  Administrative  Board  w'as  adopted  by  the  di- 
rectors of  the  Exposition,  viz. : 

There  will  be  one  general  Congress  of  Arts  and  Science,  to  be- 
gin September  19,  1904.  The  congress  will  have  one  definite  task, 
namely,  to  bring  out  the  unity  of  knowledge  and  thus  to  bring 
harmony  and  inter-relation  into  the  scattered  scientific  work  of  the 
day.  Leading  scholars  from  the  whole  world  will  be  invited  to  dis- 
cuss every  theoretical  and  practical  science  in  its  definite  position, 
to  trace  the  development  of  each  science  during  the  last  century, 
and  to  state  the  open  problems  of  to-day.  An  honorarium  and  a 
sum  for  traveling  expenses  will  be  allowed  to  all  who  submit  a 
paper  in  response  to  an  invitation  and  who  contribute  a  definite 
piece  of  work  to  the  uniform  plan.  The  plan  also  provides  for  the 
active  participation  of  men  of  affairs.  For  example,  the  group  on 
commerce,  or  on  finance,  or  on  labor,  will  attract  business  men. 
Groups  on  colonial  policy,  or  arbitration,  or  municipal  government, 
will  attract  politicians.  The  plan  further  provides  for  the  partici- 
pation of  independent  assocations,  national  or  international  con- 
gresses of  specialists,  and  scientific  or  popular  meetings. 

The  provision  for  the  publication  of  the  proceedings  of  the  In- 
ternational Congress  of  Arts  and  Science  which  is  made  in  the  ap- 
propriation above  mentioned,  will  form  a  lasting  contributiop  to  the 
scientific  literature  of  the  country,  and  be  a  permanent  memorial 
to  the  work  of  the  St.  Louis  E.xposition. 

The  action  of  the  board  of  directors  inaugurates  the  first  attempt 
ever  made  at  an  international  exposition  to  hold  a  series  of  related 
congresses,  all  of  which  should  tend  towards  the  development  of 
one  central  idea.  The  congresses  hitherto  held  in  connection  with  ex- 
positions have  been  entirely  independent,  and  forced  to  rely  upon 
the  convenience  and  pleasure  of  persons  interested  for  their  at- 
tendance. It  is  the  first  time,  also,  that  a  definite  sum  of  money 
has  been  set  aside  to  obtain  the  presence  of  men  distinguished  in 
the  various  fields  of  art,  literature  and  science.  The  American  In- 
stitute of  Electrical  Engineers  is  already  taking  steps  to  arrange 
if  possible  for  an  electrical  congress  that  shall  fit  into  the  general 
scheme. 


The  New  Telegraph  Competition. 


rile  capital  necv.sary  to  carry  out  the  project  ha:>  been  secured. 
Right  of  way  has  also  been  secured  over  the  greater  part  of  the 
contemplated  route,  which  will  take  in  the  principal  cities  and  towns 
between  Chicago  and  St.  Louis  and  St.  Louis  and  Kansas  City.  The 
new  company  will  be  capitalized  for  $j,ooo,ooo  and  about  $1,250,000 
bonds  will  be  issued.  No  name  as  yet  has  been  selected,  but  it  will 
be  either  the  Midland  Telegraph  Company  or  the  Continental  Tele- 
graph Conii)any. 

At  a  nucting  lieM  in  the  ofTices  of  the  National  Telegraph  New* 
Company,  C'liic.igo,  between  St.  Louis  capitalists  and  ofliccrs  of 
the  Chicago  &  Milwaukee  Telegraph  Company,  the  National  Tele- 
graph News  Company  and  the  Sempire  Clock  Company,  final  ar- 
rangements were  perfecli-d  whereby  the  new  telegraph  line  becomes 
a  reality.  Mr.  Orthwein,  vice-president  Germania  Trust  Company, 
St.  Louis;  R.  II.  Orthwein,  capitalist,  St.  Louis;  B.  E.  Ryan,  repre- 
senting the  Sempire  Clock  Company,  St.  I.X)uis;  W.  R.  Stewart, 
president  National  Tclegrajih  News  Company,  Chicago;  L.  M. 
Martin,  formerly  general  manager  Iowa  Central  Railroad  Company, 
and  F.  E.  Crawford,  secretary  and  treasurer  Chicago  &  Milwaukee 
Telegraph  Company,  are  among  those  interested. 

The  Chicago  &  Milwaukee  Telegraph  Company  operates  a  ten- 
wire  line  between  Chicago  and  Milwaukee  and,  it  is  claimed,  controls 
about  90  per  cent,  of  the  commercial  messages  between  these  points. 
The  line  has  been  in  operation  for  more  than  twenty  years.  It  is 
capitalized  for  $100,000  and  has  a  bonded  indebtedness  of  $50,000. 
The  National  Telegraph  News  Company  is  an  Illinois  corporation 
and  controls  the  majority  of  the  page  printing  tickers  operated  in 
Chicago  in  the  interest  of  the  commercial  and  financial  boards. 

The  Sempire  Clock  Company,  of  St.  Louis,  manufactures  electric 
clocks  and  electric  appliances,  It  has  about  1,000  electric  synchron- 
ized clocks  in  Chicago  and  a  greater  number  in  St.  Louis.  It  is 
the  intention  of  the  new  company  to  enter  into  active  competition 
with  the  other  telegraph  companies  for  commercial  messages,  leased 
wires,  etc.,  at  the  beginning,  but  later  it  expects  to  enlarge  the  scope 
of  its  operations  and  do  a  general  telegraph  business  between  the 
points  reached  by  its  wires.  It  will  also  endeavor  to  bring  into 
Chicago  by  means  of  the  Chicago-St.  Louis  line  all  of  the  inde- 
pendent telephone  companies  now  operated  in  the  territory  covered 
by  this  line. 

.Apparently  telephone  competition  has  sprung  up  also,  as  a  special 
dispatch  from  Chicago  of  February  20  says :  Contracts  have  been 
let  for  the  partial  construction  of  a  new  telegraph  and  telephone 
company's  line  to  operate  between  Chicago  and  other  Western 
cities,  to  be  called  the  Continental  Telegraph  Company.  The  con- 
tract calls  for  the  laying  of  ten  copper  wires  under  the  super- 
structure of  the  South  Side  Elevated  Railways  from  the  business 
district  to  the  end  of  the  road.  From  that  point  the  line  will  run  on 
poles  to  the  largest  cities  in  Illinois,  including  Bloomington,  Peoria, 
Springfield,  Decatur  and  East  St.  Louis.  It  will  enter  St.  Louis 
through  a  conduit.  This  distance  is  410  miles,  and  the  building 
cost  is  estimated  at  $400,000.  A  line  will  also  be  built  to  Kansas 
City,  and  one  to  complete  the  circuit  through  to  Sioux  City,  and  to 
St.  Paul,  Minneapolis  and  Duluth.  The  Kansas  City  line  will  cost 
$600,000. 


Details  have  already  been  given  in  these  pages  of  the  new  competi- 
tion that  has  sprung  up  in  the  telegraph  field,  with  St.  Louis  as  its 
center.  It  is  now  stated  that  active  work  will  be  begun  within  a 
week  upon  the  new  telegraph  line  which  will  connect  Milwaukee 
and  Chicago  with  St.  Louis  and  Kansas  City.  Contracts  have  been 
let  and  the  construction  will  be  started  just  as  soon  as  the  necessary 
material  can  be  secured.  The  work  will  start  from  the  Chicago  end 
and  extend  south  and  west  as  rapidly  as  circumstances  will  permit. 


Wisconsin  Independent  Telephone  Interests. 


The  Wisconsin  Independent  Telephone  Association  held  its  annual 
convention  in  Milwaukee  on  February  11  and  12,  President  Richard 
Valentine,  of  Janesville,  being  in  the  chair.  Members  were  present 
representing  between  40  and  50  indpendent  companies  doing  busi- 
ness in  the  State.  There  was  a  large  number  of  exhibits  of  tele- 
phone apparatus.  According  to  a  statement  made  at  the  meeting  the 
number  of  independent  telephones  in  use  in  the  State  is  five  times 
more  than  those  controlled  by  the  Bell  or  Wisconsin  Telephone 
Company. 

Papers  were  read  as  follows :  "Competition,"  by  M.  L.  Berger, 
of  La  Crosse ;  "The  Necessity  of  Uniformity,"  by  A.  L.  Hutchinson, 
of  Weyauwega ;  "Generation  and  Generators,"  by  C.  W.  Farr,  of 
Chicago;  "Prospective  Telephone  Legislation,"  by  J.  C.  Harper,  of 
Madison ;  "Comparative  Merits  of  the  Central  Energy  and  the 
Magneto  Systems,"  by  W.  A.  Taylor,  of  Madison,  and  "New  and 
Old  Telephone  Problems,"  by  J.  E.  Keel>'n,  of  Chicago.  A  general 
discussion  followed  the  reading  of  these  papers. 
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The  Largest   Power  Plant  in  New  Hampshire. 

STEAM  engines  and  water  wheels  of  24,125  lip  aggregate  capacity 
are  employed  to  operate  the  mills  of  the  Amoskeag  Manufac- 
turing Company,  at  Manchester,  New  Hampshire.  This  great 
plant  occupies  a  space  on  both  sides  of  the  Merrimack  River  ex- 
tending about  5,000  feet  down  stream  from  the  dam  and  about  2,000 
feet  wide  including  the  river,  which  has  a  width  of  approximately 
400  feet  for  the  greater  part  of  the  distance.  In  this  space  are 
located  about  one  dozen  large  mills  for  spinning  and  weaving  cotton 
cloth,  also  a  larger  number  of  smaller  auxiliary  buildings  such  as 
a  machine  shop,  dye  house,  foundry,  cloth  and  cotton  storehouses. 
During  the  year  ending  June  30,  1900,  these  mills  operated  more 
than  300,000  spindles,  employed  upwards  of  7,000  persons,  and 
produced  116,990,523  yards,  or  29,877,626  pounds  of  cotton  cloth, 
and  1,809,663  bags.  To  drive  the  machinery  for  these  operations, 
spread  over  nearly  one-half  square  mile  of  territory,  involves  no 
mean  problem  in  power  distribution.  Before  the  advent  of  the  elec- 
tric drive,  steam  and  water  were  the  agents  relied  on  exclusively 
to  accomplish  the  work  of  power  distribution,  and  they  performed 
their  task  effectively  though  at  some  disadvantage.  The  dam  pre- 
viously mentioned  at  the  up-stream  end  of  the  site  occupied  by  the 


nected  to  main  shafting,  while  others  have  a  belt  connection.  Some 
engines  are  connected  to  the  same  shafting  with  water  wheels,  some 
operate  only  when  the  supply  of  water  is  low,  and  some  are  in  use 
every  working  day  of  the  year.  In  individual  capacity,  the  seventeen 
engines  formerly  employed  ranged  from  20  to  2,000  hp.  The  ten 
engines  now  in  use  are  rated  between  75  hp  for  the  smallest  and 
4,500  hp  for  the  largest.  The  seven  engines  that  have  been  displaced, 
which  had  capacities  of  20  to  60  hp  each,  were  all  of  the  simple  type 
and  non-condensing.  Of  the  ten  engines  now  in  use,  one  of  75  hp, 
one  of  150  and  one  pair  of  1,800  hp  are  simple  non-condensing.  The 
simple  engines  that  operate  condensing  include  one  of  250  hp,  one  of 
2,000  hp,  and  one  pair  of  1,000  hp.  Compound  engines  operating 
condensing  include  one  of  1,200  hp,  one  of  1,500  hp,  and  one  of  4,500 
hp  capacity.  There  is  one  triple-expansion  condensing  engine  rated 
at  2,150  hp.  Gravity  condensers  are  used  with  all  engines  that  operate 
condensing.  Steam  for  these  ten  engines  is  generated  in  three  boiler 
plants  composed  of  Manning  upright  tubular  boilers.  One  plant 
of  ten  boilers  rated  at  150  hp  each,  located  up-stream  from  the 
larger  group  of  mills,  supplies  steam  for  the  2,150-hp  and  the  150-hp 
engines  nearby.  Further  down  stream  and  on  the  opposite  side  of 
the  river,  is  a  battery  of  12  boilers  rated  at  150  hp  each  and  devoted 
to  the  operation  of  the  4,500-hp  engine  in  an   adjoining  building. 


Fig.  I. — General  View  of  an  Interior  in  Amoskeag  Mills. 


Amoskeag  Mills,  gives  a  fall  of  somewhat  more  than  forty  feet  for 
the  entire  flow  of  the  Merrimack  River.  Two  canals  at  different 
levels  are  fed  with  water  from  a  basin  which  draws  its  supply  from 
the  river  behind  the  dam.  The  lower  of  these  canals  may  receive 
water  either  through  wheels  connected  with  the  upper  canal  or  directly 
from  the  basin.  These  canals  extend  on  lines  approximately  parallel 
with  the  river  to  points  below  the  mills  of  the  Amoskeag  Company. 
Between  the  two  canals  and  between  the  lower  one  and  the  river  a 
part  of  the  Amoskeag  Mills  is  located  and  is  driven  by  water 
wheels.  The  remaining  mills,  on  the  opposite  side  of  the  Merrimack, 
derive  their  power  entirely  from  steam. 

In  the  way  just  named  23  water  wheels  or  pairs  of  wheels  are 
employed  with  an  aggregate  capacity  of  9,500  hp.  The  majority  of 
these  wheels  are  vertical,  but  five  are  horizontal.  Some  wheels  are 
geared  to  main  lines  of  mill  shafting,  and  other  wheels  are  direct- 
connected  to  main  shafts.  Steam  power  is  utilized  to  drive  some  of 
the  mills  at  all  times  of  year,  and  other  mills  only  at  times  of  low 
water.  Prior  to  the  introduction  of  the  present  equipment  of  electric 
motors  for  driving  some  of  the  mills,  the  number  of  steam  engines 
employed  at  different  points  in  the  plant  was  seventeen.  At  present 
the  number  of  these  engines  has  been  reduced  to  ten,  with  an  aggre- 
gate rating  of  14,625  hp.     A  part  of  these  engines  are  direct  con- 


Close  to  this  last-named  building  is  the  main  boiler  plant,  which 
generates  steam  for  the  remaining  engines  and  for  other  purposes 
about  the  mills.  This  main  plant  contains  57  boilers  at  150  hp  each. 
The  other  engines  are  numbered  as  follows : 

Number.  H.P.  Number.  H.P. 

1  1,000       5  1,800 

2  2,000       6  1,500 

3  250        8  4,500 

4  1,200 

The  2,150-hp  engine  with  its  boiler  plant  is  located  about  1,500 
feet  up  stream  from  No.  9  mill,  which  is  partly  driven  bv 
power  from  this  engine.  As  the  main  boiler  plant  is  on  one  side  of 
ihe  Merrimack  River  and  a  great  part  of  the  engines  it  supplies  are 
on  the  other  side,  an  extended  system  of  steam  pipe  is  necessary. 
.\  main  element  in  this  system  is  a  loop  of  20-in.  pipe  carrying  steam 
at  high  pressure.  This  loop  is  about  2,700  ft.  long  and  crosses  the 
river  in  two  places.  An  exhaust  pipe  of  15  in.  diameter  also  crosses 
the  river. 

Under  the  conditions  thus  far  outlined  it  was  decided  to  replace 
a  part  of  the  steam  distribution  of  pow-er,  and  to  provide  for  some 
extensions  by  the  introduction  of  electric  motors.  The  first  step  in 
this   direction    was    to    install    a   500-kw.  600-volt,   3-phase,   60-cycle 
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Kcncrator  on  the  ihaft  of  the  3,150-hp  engine,  whicli  »hatt  also 
carries  three  horizontal  water  whcelit  uf  1,537  l>P  l*^'"'  capacity. 
Pouer  troni  thi»  generator  is  used  to  operate  fuiir  induction  motors 
ot  550  hp  coiubiiicil  capacity  in  No.  9  niill.  some  1,500  ft.  down 
stream.  The  generator  ha.s  been  in  operation  several  years,  and  quite 
recently  a  much  larger  one  ha.s  been  added  ti)  extend  the  electric 
drive.  This  latest  generator  ta  rated  at  2,5ix)  k\v,  (xx)  vnhs,  60  cycles,  3 
phase  and  120  r.p.m.,  i.s  of  the  internal  revolving  magnet  type,  and 
this  magnet  is  mounted  directly  on  the  shaft  of  a  cross-compound, 
vertical  engine.  The  external  frame  of  this  generator  is  18  ft.  4  in.  in 
diameter  and  the  shaft  on  which  the  revolving  magnets  arc  mounted 
has  a  diameter  of  2.5  ft.  The  engine  cylinders  measure  33  x  66  x  48 
in.,  steam  enters  the  high-pressure  cylinder  at  160  pounds  pressure 
and  the  rated  capacity  is  4,500  hp.  There  is  little  doubt  that  this 
connected  generator  and  engine  form  respectively  the  largest  electric 
and  steam  unit  in  the  State  of  New  Hampshire.  Besides  driving 
the  electric  generator  with  which  it  is  directly  connected,  the  4,500-hp 
engine  has  a  belt  connection  with  a  shaft  that  drives  four  arc  light 
dynamos.  Each  of  these  arc  dynamos  is  arranged  for  four  circuits 
of  2,500  volts  and  6.6  amp  each,  giving  the  dynamo  a  capacity  of 
125  enclosed  arc  lamps.  The  main  purpose  to  which  this  2,500-kw 
generator  is  to  be  devoted  is  the  operation  of  3-phase,  6o-cycle  motors. 
Incidentally  some  arc  lamps  arc  supplied  through  constant-current 
transformers.  One  group  of  three  such  transformers,  each  rated  at 
4.000  volts  and  7.5  amp,  has  already  been  installed.  At  present  the 
load  of  motors  is  not  complete,  but  19  motors  of  150  lip  each,  three 


FIG.   2. — AN   ENGINE  ROOM,   AMOSKEAG    MILLS. 

motors  of  100  hp  each,  and  one  motor  of  500  hp  are  either  in  position 
or  are  being  added.  This  gives  a  total  thus  far  of  3.650  hp  capacity, 
in  motors,  but  as  550  hp  capacity  is  supplied  by  the  500-kw  gen- 
erator, only  3,100  hp  in  motors  is  connected  to  the  2,soo-kw  gen- 
erator. All  of  the  150-hp  and  the  loo-hp  motors  are  of  the  induction 
type,  and  rated  to  operate  at  585  r.p.m.  under  full  load,  and  at  600 
r.p.m.  under  no  load.  These  150-hp  and  lOO-hp  motors  are  all  belted 
to  line  shafting  in  the  mills,  the  usual  arrangement  being  to  hang 
a  motor  from  the  ceiling  and  belt  it  to  shafting  beneath  the  looms  of 
the  floor  above.  All  belts  are  thus  avoided  between  looms  and 
ceiling. 

The  above  generators  and  motors  were  built  by  the  General 
Electric  Company,  and  the  4,500-hp  engine  by  Mcintosh  &  Seymour. 
The  500-hp  motor  above  mentioned  is  of  the  three-phase,  synchronous 
type  and  will  be  direct  connected  to  the  driven  shaft.  A  part  of  the 
foregoing  motors  have  been  installed  in  new  mills,  where  they  con- 
stitute the  only  source  of  power.  Other  motors,  however,  have  been 
erected  in  mills  where  an  equipment  of  water  wheels  and  steam 
engines  already  existed.  In  such  mills  the  engines  have  had  to  carry 
the  load  of  the  water  wheels,  or  at  least  a  part  of  it,  at  times  of  low 
water.  Now,  the  electric  motors  will  be  utilized  to  make  up  any 
deficiency  in  the  amount  of  work  done  by  the  water  wheels.  The 
tendency  thus  is  to  shift  loads  from  some  engines  distant  from  the 
boiler  plant  to  the  4,soo-hp  unit,  which  is  close  to  it. 

The  introduction  of  electric  drive  for  spinning  and  weaving  oper- 


ationii  has  rendered  the  measurement  of  the  p>twer  consumed  in 
these  lines  of  work  an  cuky  matter.  In  one  teiit  made  with  a  150-hp 
induction  mulor  at  the  Amo&keag  Mills,  462  box  looms  at  work 
on  staple  ginghams  were  driven  and  the  rate  of  consumption  of 
electrical  energy  by  the  motor  was  140.67  hp,  so  that  the  average 
rate  per  loom  was  .319  hp.  In  another  similar  test,  a  150-hp  in- 
duction motor  drove  557  box  looms,  also  working  on  staple  ginghams, 
and  drew  18050  elotrical  hp  from  the  line.  In  this  case  the  average 
consumption  per  loom  was  .324  hp.  It  should  be  noted  that  each 
of  these  tests  gives  the  power  consumed  by  the  motor,  so  that  all 
motor  and  shafting  losses  are  included  in  the  figures  given  per 
loom.  The  second  test  shows  how  a  motor  may  be  overloaded  with 
no  material  falling  off  in  efiiciency.  A  test  of  44  spinning  frames  and 
13  spoolers,  driven  by  a  motor  rated  at  150  hp,  showed  a  consump- 
tion by  the  motor  of  156.52  hp.  It  was  found  by  an  independent 
test  that  the  13  spoolers,  containing  1,300  spools,  required  6  hp,  so 
that  150.52  hp  was  consumed  to  operate  the  spinning  frames.  These 
frames  contained  9,312  spindles  and  the  number  of  spindles  operated 
per  horse  power  was,  therefore,  62. 

After  passing  to  its  switchboard,  the  6oo-volt,  3-phase  current  from 
the  2,500-kw  generator  is  distributed  to  the  motors  by  four  circuits 
of  three  cables  each.  Each  of  these  cables  has  a  cross-section  of 
1,000,000  cm  and  a  weight  with  insulation  of  3.5  pounds  per  foot. 
Three  circuits,  each  1,000  ft.  in  length,  extend  from  the  switchboard 
in  the  generator  room  to  motors  across  the  river,  passing  through 
an  enclosed  footway  over  the  river  and  then  through  a  tunnel  to  the 
mills.  One  circuit  800  ft.  long  feeds  motors  on  that  side  of  the 
river   where  the  2,500-kw  generator  is  located. 

Besides  the  electrical  equipment  already  noted,  the  mills  of  the 
Amoskeag  Company  contain  the  following  smaller  dynamos  used 
for  lighting  purposes.  Three  arc  dynamos  with  capacity  of  75 
enclosed  arc  lamps  each,  there  being  four  1,520- volt,  6.6-amp  circuits 
to  each  dynamo.  Five  arc  dynamos  with  capacity  of  50  open  arcs 
each,  or  2,500  volts  and  10  amp.  Two  arc  dynamos  with  capacity 
of  60  open  arcs  each,  or  3,000  volts  and  9.6  amp.  Two  arc  dynamos 
rated  at  30  open  arcs  each,  or  1,500  volts  and  9.6  amp.  Two  125- 
volt  dynamos  for  incandescent  lighting,  one  with  capacity  of  150 
amp  and  the  other  for  250  amp.  Including  the  four  125-lamp  arc 
dynamos  and  the  three  50-lamp,  constant-current  transformers,  pre- 
viously mentioned,  the  total  capacity  at  these  mills  for  the  operation 
of  enclosed  arcs  amounts  to  875  lamps.  In  open  arcs  the  capacity 
amounts  to  430  lamps,  making  the  total  rating  of  arc  lamp  equip- 
ments 1,305  arcs.  There  are  in  use  throughout  the  mills  1,387  open 
and  enclosed  arcs,  also  577  incandescent  lamps.  As  may  be  seen 
from  these  figures,  most  of  the  lighting  is  done  with  arc  lamps,  and 
one  of  the  weave  rooms  in  Nos.  4  and  5  mill  presents  a  typical 
example  of  their  arrangement.  This  room  is  467  ft.  8  in.  long,  95  ft. 
4  in.  wide,  and  contains  840  looms.  Lighting  is  done  by  58  arc 
lamps  arranged  in  two  rows  of  15  lamps  each,  and  two  rows  of  14 
lamps  each,  along  the  room  in  the  direction  of  its  greater  dimen- 
sion. The  rows  of  lamps  are  24  ft.  apart,  and  the  lamps  in  each 
row  are  32  ft.  apart.  Each  arc  lamp  thus  supplies  light  for  about 
14  looms. 

An  interesting  test  of  the  power  required  to  drive  an  engine  anl 
shafting  connected  by  belts  to  the  loose  pulleys  for  about  3,000  looms, 
also  a  dress  room,  was  recently  made.  The  total  length  of  shafting 
in  this  test  was  11,353  ft.,  ranging  in  diameter  from  5  in.  down  to 
2]/i  in.  To  drive  the  engine,  shafting,  belts  and  loose  pulleys,  re- 
quired 378  hp,  the  looms  not  being  in  operation. 

These  interesting  facts  concerning  the  largest  power  plant  in 
New  Hampshire  have  been  collected  through  the  courtesy  and  with 
the  aid  of  the  engineers  of  the  .Amoskeag  Manufacturing  Company. 


Paris-Brussels  Electric  Road. 

A  Paris  dispatch  says:  Some  French  and  Belgian  engineers  are 
working  on  a  scheme  to  reduce  the  time  of  the  journey  by  rail  be- 
tween Paris  and  Brussels,  191  miles,  from  six  to  two  hours  by  electric 
trains,  so  that  Parisians  may  lunch  at  home,  take  a  train  to  Brussels, 
transact  business  there  and  return  to  Paris  for  dinner.  The  cost 
each  way  is  to  be  $4.  The  system  will  be  double  track,  with  the 
accumulators  of  the  cars  united  with  each  other  by  cables.  All  cars 
are  to  be  first  class.  The  termini  will  be  in  the  center  of  business 
in  each  city.  The  trip  will  be  made  at  the  speed  of  ninety-four 
miles  an  hour,  including  stops. 
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Some  Engineering  Features  of  the  Bedell  System  of 
Composite  Transmission. 


By  a.  S.  McAllister. 

IT  is  well  recognized  that,  for  the  transmission  of  mechanical 
power,  polyphase  currents  are  required  and  a  low  frequency  is 
desirable,  while,  for  the  lighting  service,  a  high  frequency  is 
required  and,  as  concerns  the  receiver,  the  equivalent  of  single-phase 
circuits  must  be  used.  When  power  is  transmitted  to  both  motors 
and  lamps,  there  is  made  a  compromise  selection  of  polyphase  cur- 
rents, and  a  high  frequency,  that  is,  a  frequency  higher  than  is  best 
suited  to  motor  service.  By  a  method,  in  the  application  of  which 
complications  are  conspicuous  by  their  absence,  there  may  be  ob- 
tained the  simultaneous  combination  and  separation  within  the  same 
conductors  of  low-frequency  polyphase  currents  for  mechanical 
power  and  high-frequency  single-phase  currents  for  illumination. 
Upon  the  fact  that  superposed  asynchronous  currents  and  e.m.fs 
add  as  though  in  quadrature,  depends  the  complete  solution  of  the 
problem  which  confronts  every  engineer  when  determining  the  selec- 
tion of  equipments  adapted  to  the  requirements  of  both  lamp  and 
motor  service. 
Before  discussing  some  of  the  practical  applications  of  the  simul- 

1  ! 1 1 


3< 


Composite  Transmission  Circuits 


Seneratlng  Station 


.f^  ^-^  M  » 


A.C.  Lamp; 

-01  ho 


■o 
o 


DC. 

Motor 


:  (H  H  ^ 


Composite  Distribution  Circuits 


iingic-phase  high  frequency  lighting  generators,  built  for  a  high  e.m.f. 
to  feed  directly  to  the  line,  or  for  a  lower  e.m.f.  to  be  connected 
to  the  primary  coils  of  step-up  transformers.  These  latter  gen- 
erators may  conveniently  be  so  constructed  as  to  maintain  auto- 
matically the  e.m.f.  at  the  distant  station  at  any  constant  value 
chosen  for  the  lighting  service.  With  a  lagging  current  and  espe- 
cially with  a  current  which  changes  its  angle  of  lag  with  the  ratio 
of  the  demands  of  the  motors  and  the  lights,  the  reactive  drop 
would  render  perfect  regulation  by  automatic  compounding  some- 
what difficult  to  obtain.  Since,  however,  the  lighting  load  alone  is 
to  a  large  extent  non-inductive,  this  result  can  easily  be  secured. 

Current  from  the  single-phase  generator  passes  differentially 
through  each  half  of  each  of  the  high-potential  line  transformer 
coils.  The  magnetizing  effect  of  each  half,  therefore,  neutralizes 
that  of  the  other  and  the  core  is,  consequently,  unaffected  by  the 
flow  of  the  single-phase  current.  The  low-frequency  power  current 
does  not  interfere  with  the  asynchronous  current  in  the  transmission 
line.  Hence,  the  single-phase  power  is  transmitted  over  the  four 
conductors  in  all  respects  as  though  the  polyphase  generating  and 
receiving  apparatus  were  idle.  At  the  receiving  station  the  single- 
phase  current  is  delivered  at  the  two  neutral  points  of  the  separate 
line  transformers  and  passes  into  the  lowering  transformer  where, 
being  converted  to  the  proper  e.m.f.,  it  supplies  energy  to  the  network 
of  feeders  for  the  lamp  service.  Thus  the 
power  for  illuminating  purposes  in  its 
travel  from  the  generators  to  the  receivers 
encounters  only  such  circuits  as  are  ordi- 
narily provided  for  the  transmission  of 
single-phase  current. 

Consider  now  the  polyphase  equipment. 
The  only  change  from  standard  high-tension 
transmission  practice  is  in  the  use  of  two- 
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FIG.  1. — COMPOSITE  TRANSMISSION  AND  DISTRIBUTION  CIRCUITS. 

taneous  transmission  of  differing  currents,  it  is  well  to  establish 
the  fact  concerning  the  non-interference  of  asynchronous  currents. 
If  two  currents,  /  and  h,  of  different  frequencies,  pass  simultaneously 
through  a  conductor,  the  effective  line  current  will  be  V/^  -(-  /i^  and 
the  line  loss,  for  a  resistance  R,  will  be  PR  +  Ii'R,  or  the 
same  as  though  each  current  acted  alone.  Any  change  in  the  value 
of  either  current  has  no  effect  upon  the  loss  occasioned  by  the  other. 
The  importance  of  this  result  will  be  appreciated  when  it  is  re- 
membered that,  for  direct  or  _alternating  currents  of  one  frequency, 
the  loss  would  be  PR  -f  2/  hR  -f  h'R,  and  hence  there  is  not 
the  same  independence.  This  characteristic  of  asynchronous  cur- 
rents allows  of  the  independent  regulation  of  the  e.m.f.  impressed 
upon  the  receivers  of  the  component  systems  supplied  with  power 
transmitted  conjointly  over  the  same  conductors,  for,  with  line 
losses  independent,  line  drop  must  likewise  be  independent. 

The  Bedell  system  provides  various  methods  for  the  joint  trans- 
mission of  direct  and  alternating  currents,  or  of  alternating  currents 
of  two  frequencies,  some  of  which  will  now  be  described  in  detail. 

Fig.  I  represents  circuits  so  interconnected  as  to  obtain  the  ad- 
vantages of  joint  transmission  both  in  the  high-tension  primary 
mains  and  in  the  low-potential  secondary  distributing  circuits.  In 
the  main  power  station  are  installed  low-frequency  polyphase  gen- 
erators of  any  convenient  size,  designed  for  any  e.m.f.  or  number 
of  phases,  arranged  to  be  operated  in  parallel  according  to  the 
demands   upon    the   polyphase   system.     The   station   contains    also 


FIG.  2. — TETRAHEDRON   OF   E.M.FS. 

phase  rather  than  three-phase  circuits;  all  apparatus  intended  to  be 
operated  by  the  low-frequency  current  being  of  standard  accepted 
design  and  no  change  whatever  being  needed  in  its  connection  to  the 
polyphase  circuits.  Motors  of  the  synchronous  or  asynchronous 
type,  or  synchronous  converters,  are  operated  by  methods  too  well 
known  to  need  comment.  A  decided  advantage  is  gained,  however, 
over  equipments  now  in  use,  due  to  the  fact  that  the  low  frequency 
of  the  polyphase  circuit  is  conducive  to  the  satisfactory  performance 
of  all  synchronous  machinery  and  is  accompanied  with  a  low  line 
inductance  and  improved  regulation  of  the  circuit  e.m.f.;  while  the 
elimination  of  all  unbalance  of  loads  on  the  separate  phases  is  a 
result,  the  desire  to  obtain  which  has  led  to  the  introduction  into 
equipments  now  installed,  of  such  complications  in  connections, 
switching  devices,  potential  regulators,  etc.,  that  an  adequate  de- 
scription thereof  would  require  more  space  than  that  allotted  to 
this  article. 

Mention  has  been  made  of  the  substitution  of  the  two-phase  for 
the  now  universally  employed  three-phase  system,  and  it  is  obviously 
true  that,  to  transmit  a  certain  amount  of  power  over  two-phase 
circuits,  requires  one-third  more  conducting  material  than  when 
three-phase  circuits  are  used,  the  e.m.f.  and  the  line  loss  remaining 
Ihe  same,  and  it  is  also  true  that  the  loss  due  to  any  current  in  the 
two-phase  system  is  not  lessened  by  the  flow  of  the  superposed 
single-phase  current.  The  question  then  arises  as  to  any  source  of 
gain   to  be  derived   sufficient  to  offset  the  seeming  additional   cost 
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of  line  niatcriiil.  I  he  lad  is,  thai,  without  raising  the  cllcctivc  line 
e.m.f..  and  at  tlic  former  percentage  of  line  loss,  the  composite 
system  will  transmit  150  per  cent,  as  much  power  as  the  single-phase, 
or  the  two  pha^c  system  alone,  or  one  anil  one  eighth  times  as  much 
as  the  three  phase  system,  the  amount  ot  coiuUicting  material  being 
the  same  in  each  case,  so  that  the  change  from  the  popular  three- 
phase  system,  in  addition  to  securing  the  very  desirable  results 
of  independence  of  regulation  of  the  e.m.f.  for  lamps  and  motors 
and  eipiality  of  division  of  loads  on  the  polyphase  system  and  per- 
mitting of  the  selection  of  frequencies  adapted  to  the  best  operation 
of  each  type  of  machine,  allows  of  an  actual  decrease  in  the  cost 
of  line  conductors. 

It  will  be  recalled  that  the  eni.f.  between  opposite  phase  lines  in 


FIG.  3. — ALTERNATING-CURRENT  AND   DIRECT-CURRENT  LINE  DROPS. 

a  two-phase  system,  with  interconnected  neutral  points,  is  only 
VT5  E,  where  E  is  the  e.m.f.  measured  between  wires  of  the  same 
phase.  When  the  neutral  points  of  the  two  phases  are  separated 
by  an  interposed  asynchronous  e.m.f.  of  value  V^j  E,  the  e.m.f.  meas- 
ured between  opposite  phase  lines  becomes  E,  since  e.m.fs  of  different 
frequencies  add  as  though  in  quadrature.  By  giving  to  the  single- 
phase  circuit  (Fig.  i)  this  value  of  e.m.f.,  there  is  produced  a  novel 
condition  of  connections  due  to  having  four  conductors,  each  of 
which  is  at  the  same  measurable  difference  of  potential  from  the 
other  three.  In  attempting  to  represent  this  result  graphically,  one 
is  confronted  by  the  fact  that  in  a  single  plane  only  three  points 
can  lie  equally  distant  one  from  the  other,  and  that  a  fourth  point  to 
be  thus  located  must  be  out  in  space ;  in  fact,  the  four  points  occupy 
the  vertices  of  an  equilateral  tetrahedron  (see  Fig.  2). 

The  single-phase  circuit  has  a  line  resistance,  one-half  of  that  of 
each  circuit  of  the  two-phase  system.  Hence,  for  the  same  per- 
centage of  line  loss  for  the  two  systems,  at  an  e.m.f.  of  V}4  E  for 
the  former  and  E  for  the  latter,  the  single-phase  current  must  be 
V2  /,  where  /  is  the  current  per  phase  of  the  low-frequency  circuit, 

so  that  the  lighting  load  may  be  ~^^jye^  =  5^  of  the  polyphase 

load.     From  this  fact  are  obtained  the  values  given  above  for  the 
relative    economies    of    the    composite    and 
other  transmission  systems. 

An  advantage  possessed  by  the  composite 
system  over  any  other  now  in  use  is  found 
in  the  fact  that  the  motor  loads  may  fluctuate 
through  any  range  whatsoever  and  become 
so  excessive  in  value  as  to  cause  the  circuit- 
opening  devices  to  remove  all  connections  be- 
tween the  polyphase  generators  and  the  trans- 
mission lines,  yet  the  lamps  will  be  entirely 
unaffected.  In  consequence  of  the  inde- 
pendence of  the  regulation  of  the  component  systems,  each  may  be 
given  a  load  much  in  excess  of  what  would  be  considered  admissible 
with  circuits  operated  according  to  present-day  practice.  Thus,  the 
line  drop  due  to  the  almost  non-inductive  lighting  load  can  con- 
veniently be  compensated  for  by  accurate  compounding  at  the  gen- 
erating station,  while  the  load  on  the  polyphase  system  is  not  lim- 
ited in  value  to  that  amount  which  would  interfere  with  the  bril- 
liancy of  the  lamps,  and,  moreover,  due  to  the  lower  circuit  fre- 
quency, a  larger  value  of  current  may  be  transmitted  in  order  to 
cause  the  former  percentage  of  line  drop  allowed  with  the  higher 
frequency. 

The  foregoing  description  has  referred  particularly  to  the  difTer- 


cntial  .syhirin  ol  pninaiy  transmission  ol  a>yMclii<jii<ni?,  alternating 
currents,  ol  wliich  it  l.^  a  good  illustration.  For  low-tension  sec- 
ondary distribution,  the  conunon  conductor  system  of  superposed 
<lircct  and  alternating  currents  is  adnnrably  adapted.  An  apjilica- 
lion  of  this  method  is  shown  in  Fig.  i,  the  direct  current  obtained 
from  the  direct-current  side  of  a  iwo-iihasc  synchronous  converter 
being  introduced  ai  the  neutral  points  of  the  two  distributing-circuit 
coils  of  the  lowering  transformer  on  the  single-phase  lighting 
system.  A  little  consideration  will  show  that  thus  connecting  the 
converter  terminals  will  tend  to  separate  the  potentials  of  similar 
sides  of  each  transformer  coil  by  an  e.m.f.  equal  to  that  between 
the  direct-current  leads.  When  no  direct  current  flows,  this  diflfer- 
cnce  of  potential  will,  obviously,  be  maintained  between  similar 
conductors  throughout  the  alternating-current  circuits.  If  a  direct- 
current  receiver  be  connected  between  these  conductors  the  current 
which  will  flow  will  pass  through  one-half  of  one  transformer  coil 
in  one  direction  and  return  in  a  reversed  direction  through  an  equal 
number  of  turns  of  another  coil  wound  upon  the  same  core.  With 
regards  to  the  core  magnetism,  therefore,  no  effect  is  produced  by 
the  direct  current  and,  since  within  the  conductors  the  dissimilar 
currents  do  not  interfere  one  with  the  other,  the  e.m.fs  impressed 
upon  the  alternating  and  upon  the  direct-current  receivers  arc  un- 
affected the  one  by  the  load  on  the  other.  Thus  loads  on  the  sep- 
arate alternating-current  circuits  cause  the  e.m.fs  of  those  circuits  to 
be  less  at  the  distant  end  than  at  the  transformer  station,  but  only 
direct-current  loads  can  decrease  the  difference  of  potential  between 
similarly  disposed  alternating-current  conductors. 

An  idea  of  the  relative  decrease  of  the  individual  e.m.fs  at  the 
distant  end  of  the  circuits  when  direct  and  alternating  currents  are 
flowing  can  be  gained  from  a  study  of  Fig.  3.  Here  a  b  and  c  d 
are  the  alternating  e.m.fs  at  the  station,  while  o'  b'  and  c*  d'  are 
the  corresponding  receiver  e.m.fs;  ac  and  bd  are  the  initial  direct 
e.m.fs,  while  a'  c'  and  b'  d'  are  the  final  terminal  e.m.fs.  The  drop 
in  e.m.f.  on  each  circuit  is  determined  by  the  load  on  that  circuit 
alone. 

In  the  common  conductor  system  of  distribution,  it  is  convenient 
to  operate  motors  by  direct  and  lamps  by  alternating  current  The 
illumination  will  thus  be  unaffected  by  the  fluctuations  in  the  motor 
loads,  while  the  lighting  circuits  may  be  given  a  low  e.m.f.  inde- 
pendent of  the  requirements  of  the  motors. 

It  is  worthy  of  note  that  no  additional  circuits  whatever  are  needed 
for  the  common  conductor  system  of  distribution.  Each  lighting 
circuit  is  erected  along  a  separate  route,  as  is  customary  at  present, 
and  the  circuits  are  interconnected  only  where  there  is  a  demand 
for  power  for  the  operation  of  motors.  When  a  single  consumer 
desires  both  motors  and  lights,  as  in  office  buildings,  stores,  etc, 
only  three  wires  are  taken  to  his  premises. 

For  heavy  factory  work  and  where  large  amounts  of  mechanical 
power  are  used,  the  characteristics  of  the  polyphase  motor  render 
its  installation  desirable,  and  there  should  be  available  for  its  opera- 
tion polyphase  current  derived  by  transformation  directly  from 
the   high-potential   circuits.     Such   motor  circuits   are   indicated  in 
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FIG.  4. — COMPOSITE  LIGHTING  CIRCUITS. 

Fig.  I.  The  low-tension  polyphase  circuits  needed  for  this  purpose 
are  well  adapted  to  the  requirements  of  synchronous  converters  for 
supplying  power  to  direct-current  traction  motors. 

It  is  interesting  to  observe  that  the  differential  system  is  appli- 
cable not  only  to  the  effective  separation  of  the  lamp  and  motor  loads 
on  long-distance  transmission  circuits;  it  may  be  applied  equally 
as  well  to  the  simultaneous  transmission  of  differing  currents  for  the 
operation  of  arc  and  incandescent  lamps  from  relatively  local  cir- 
cuits. Fig.  4  represents  a  high-tension  circuit  for  supplying  single- 
phase  current  to  lowering  transformers  for  the  incandescent  lamp 
service.  Without  complications,  this  circuit  is  used  as  the  return 
conductor  for  the  arc  light  circuit,  for  which  current  is  obtained 
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from  a  proper  generator  installed  in  the  main  station.  Where  a 
single  series  of  arc  lamps  is  desired,  this  method  allows  of  a  saving 
of  fifty  per  cent,  in  the  amount  of  conducting  material  for  the  arc 
light  circuit. 

It  scarcely  need  be  stated  that  the  composite  system  is  applicable 
to  numerous  interconnections  of  circuits,  of  which  the  above  are 
but  isolated  examples,  and  that  in  each  case  the  inherent  charac- 
teristics of  independence  of  regulation  and  economy  of  operation 
are  preserved. 


Radiant  Efficiency  of  the  Mercury   Arc. 


The  February  issue  of  the  Physical  Review  contains  a  paper  by 
Prof.  William  C.  Geer  giving  the  result  of  investigations  on  the 
radiant  efficiency  of  the  mercury  arc.  The  opening  paragraphs  give 
references  to  the  work  of  those  who  have  experimented  with  the 
mercury  arc,  but  neglects  that  of  Jamin  about  1882.  The  investiga- 
tions by  Hittorf,  Righi,  Skinner  and  others  on  the  phenomena  of 
electrodes  in  exhausted  tubes  are  not  touched  upon.  We  give  below 
a  condensation  of  the  paper : 

In  the  year  i860  Way  observed  that  an  intense  light  was  produced 
when  an  electric  current  was  allowed  to  flow  through  a  fine  thread 
of  mercury  which  was  falling  from  an  upper  reservoir  to  a  lower 
one.  He  had  this  "mercurial  electric  light"  on  the  mast  of  a  yacht 
off  the  Isle  of  Wight,  where  its  brilliant  radiation  was  observed 
from  a  distance  of  many  miles.  The  newspapers  of  the  day  com- 
mented upon  its  intensity  and  suggested  it  as  a  means  of  artificial 
illumination. 

The  interest  thus  aroused  in  the  discovery  naturally  stimulated 
investigation  and  as  a  result  many  patents  have  been  issued,  in  this 
and  other  countries,  whose  main  specifications  describe  a  lamp  for 
obtaining  an  arc  between  mercury  terminals.  Rapieff,  in  1879, 
took  out  a  British  patent  for  an  inverted  U-tub*e  having  the  ends 
dipping  into  mercury,  and  the  arc  playing  either  in  air  or  in  a 
vacuum.  Rizet,  in  1880,  obtained  a  French  patent.  The  design  wa> 
similar  to  the  above,  while  the  U-tube  is  filled  with  nitrogen. 
Langhans,  in  1887,  obtained  a  German  patent  for  a  U-tube  with  legs 
filled  with  any  metal  or  metalloid.  By  far  the  most  interesting  and 
thorough  attempt  to  render  this  principle  of  commercial  value  has 
been  made  by  Cooper  Hewitt  with  what  he  calls  a  mercury  "vapor 
lamp."     He  has  patented  a  large  number  of  designs. 

None  of  these  mercury  vacuum  tubesJias  proved  to  be  practicable 
as  a  means  of  artificial  lighting  and  consequently  they  have  failed 
of  commercial  success.  However,  the  mercury  arc  has  rendered 
valuable  service  to  pure  science.  The  green  lines,  produced  by  this 
means  are  employed  in  spectrometric  work  as  a  source  of  mono- 
chromatic light  of  high  intensity  which  can  be  maintained  for  a 
long  time,  when  properly  cared  for,  and  which  is  comparatively 
easy  to  produce.  The  device  commonly  used  in  the  production  of 
the  arc  is  some  form  of  the  tube,  or  "lamp,"  described  by  Arons  in 
1892  and  in  1896.  Many  slightly  different  designs  have  been  made 
by  Lummer  and  others.  These  lamps  all  embody  the  same  prin- 
ciples, viz.,  a  U-tube  of  some  sort  having  the  two  legs  filled  with 
mercury,  through  the  ends  of  which  platinum  wires  are  sealed,  the 
whole  being  exhausted  as  far  as  possible. 

From  the  published  results  of  the  work  of  Arons  and  the  fact 
that  the  arc  gives  out  such  a  brilliant  light,  one  would  infer  that 
the  radiant  efficiency,  or  the  ratio  of  the  luminous  radiation  to  the 
total  radiation,  must  be  large.  The  paper  then  proceeds  to  describe 
the  results  of  an  attempt  to  measure  the  efficiency  of  that  part  of  the 
radiation  of  the  mercury  arc  which  waS  transmitted  through  the 
glass  tube  within  which  it  was  formed.  Any  radiation  from  the 
glass  itself  was  carefully  corrected  for  and  left  out  of  account  in 
the  calculations. 

The  separate  determinations  varied  considerably  even  at  the 
same  current.  This  variation  may  be  due  to  several  causes.  In 
the  first  place  the  arc  was  extremely  unsteady,  the  cathode  being 
in  constant  motion.  Arons  states  that  the  arc  is  a  discontinuous 
one,  basing  his  conclusion  on  the  sound  that  is  given  by  a  telephone 
receiver  when  properly  connected.  Prof.  Geer  observed  that  when 
one  places  his  ear  close  to  the  lamp  an  unsteady  sound  of  low  pitch 
can  be  distinctly  heard.  This  unsteadiness  is  undoubtedly  one  of  the 
causes  for  the  variation  in  the  efficiency  determinations.  Then, 
again,  the  mercury  which  distilled  from  the  terminals  condensed 
upon  the  cooler  sides  of  the  tube,  forming  an  irregular  layer,  which 


absorbed  considerable  energy.  Furthermore,  the  temperature  of  the 
tube  at  the  time  when  the  throw  of  the  galvanometer  was  read 
varied  a  good  deal  with  the  different  determinations,  even  in  spite 
of  great  care.  Since  the  total  electrical  energy  used  has  been  found 
to  change  with  the  temperature  of  the  tube,  it  is  quite  probable  that 
the  efficiency  may  be  influenced  by  this  cause.  Also  the  temperature 
of  the  tube  would  influence  the  rate  of  cooling  and  as  a  consequence 
it  would  be  possible  that  the  extrapolated  values  of  the  hot  glass 
detlections  may  be  in  error  in  some  cases.  These  errors  could  not 
be  corrected  with  the  apparatus  at  hand.  The  mean  of  a  large 
number  of  determinations  is  doubtless  quite  near  to  the  true  efficiency. 

Plotting  efficiencies  and  currents  as  a  curve,  it  would  appear 
that,  in  general,  the  radiant  efficiency  of  the  mercury  arc  in- 
creases with  the  current.  In  other  words,  the  intensity  of  the 
visible  part  of  the  spectrum  increases  more  rapidly  than  that  of  the 
invisible  part.  This  does  not  accord  with  the  work  of  Angstrom 
on  the  intensity  of  the  radiation  from  vacuum  tubes.  To  be  sure, 
the  case  of  the  Arons  lamp  is  not  exactly  similar  to  a  vacuum  tube. 
The  condition  here  is  that  of  a  saturated  vapor  in  contact  with  its 
liquid  base,  so  that  with  the  changing  temperature  the  pressure  in 
the  tube  changes  as  well.  As  the  current  is  increased  the  temper- 
ature of  the  electrodes  should  increase  and  consequently  the  pres- 
sure in  the  tube  should  rise,  .\ccording  to  the  authority  quoted  the 
efficiency  falls  with  an  increase  of  the  pressure.  If  the  present 
measurements  are  correct  the  efficiency  rises  slightly  under  these 
conditions.  In  any  event  there  is  a  field  here  which  merits  further 
and  more  thorough  investigation. 

The  following  are  a  few  of  the  more  common  light  sources  and 
their  comparative  radiant  efficiencies,  which  were  measured  by  the~ 
general  method  described  in  the  paper: 

Source.  Comparative  efficiency. 

Illuminating  gas,   argand    burner    1.61 

Incandescent    electric    lamp    6.00 

Arc    light    .■ 10.04 

Acetylene      10.50 

Geissler   tubes    32.00 

Mercury   arc    40.90  to  47.90 

From  these  figures  and  the  full  data  determined,  it  is  seen  that  the 
mercury  arc  is  quite  remarkable.  It  has  the  highest  known  radiant 
efficiency.  It  is  to  be  remembered,  however,  that  these  results  in- 
dicate the  efficiency  only  of  that  part  of  the  radiation  from  the 
mercury  arc  which  was  transmitted  through  the  glass  tube  within 
which  the  arc  was  formed. 

When  one  recalls  that  the  spectrum  of  mercury  is  a  line  spectrum 
it  is  to  be  inferred  from  the  efficiency  values  that  some  well-defined 
lines  or  bands  are  to  be  found  in  the  region  of  the  infra-red.  In- 
deed the  high  efficiency  here  recorded  may  in  part  be  due  to  the 
presence  of  energy  of  such  large  wave  length  that  the  glass  walls  of 
the  tube  absorbed  the  waves,  and,  therefore,  they  were  not  taken 
account  of  in  this  method  of  determining  the  efficiency.  The  high 
heating  of  the  walls  of  the  tube  may,  at  least  to  a  slight  extent,  be 
ascribed  to  this  cause.  Several  lines  were  predicted  by  Kayser  and 
Runge,  but  they  have  not  been  found  as  yet,  and,  so  far  as  could 
be  found,  nothing  has  been  written  which  includes  a  systematic 
study  of  this  portion  of  the  mercury  spectrum.  In  the  near  future 
it  is  purposed  to  publish  the  results  of  an  investigation  in  this  field. 


Production  of  Zinc   by    Electricity. 

United  States  Consul  Bergh  sends  from  Gothenburg  the  following 
translation  of  an  article  recently  published  by  a  local  newspaper, 
in  which  he  states  that  experts  in  metallurgy  have  for  some  time 
discussed  the  report  that  Dr.  De  Laval,  after  extensive  experiments, 
has  been  able  to  produce  zinc  ore  by  electricity  at  the  factory  Onan. 
belonging  to  Trollhattans  Elektriska  Aktiebolag,  Trollhattan.  It 
is  reported  that  the  manufacture  of  carbide  at  Onan  has  been  dis- 
continued and  the  production  of  zinc  by  Dr.  De  Laval's  method 
adopted.  An  expert  states:  "Dr.  De  Laval  has  for  several  years 
worked  on  the  problem  of  producing  zinc  by  electricity  from  lead- 
sulphur-zinc  ores.  He  was  probably  led  to  this  by  his  experiments 
in  trying  to  separate  iron  from  ores  by  electricity.  An  examining 
board  has  reported  favorably  on  the  method,  and  the  result  has  been 
the  organization  of  a  company  to  exploit  the  invention  and  the  ore 
deposits  at  Saxberget,  near  Ludvika.  The  minimum  capital — 
$j6.8oo — has  already  been  paid,  and  the  company  will  start  oper- 
;itions  as  soon  as  circumstances  will  allow." 
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Analysis  of    the  Seventh    Anniiol   Report  of    the  I\iblic 
Li|;htinii  C^uniinission,   Detroit,   Mich. 


TllK  aiiiiii.il  rrpi)rt  of  tlic  i^ctroit  I'liblic  l.iKiitiiig  Coiiiinisiiion 
is  nKaiii  at  hand.  In  the  Mi.cltkic  ai.  VVuklu  and  1£ngineu(, 
of  l-eliruary  15,  1902,  vte  reviewed  llie  Sixth  Anmial  Report 
!tm\  it  is  with  keen  interest  that  we  compare  tliis  report  with  tlic  one 
that  precetli'd  it.  The  president's  report  states  the  cost  of  an  arc 
lanjp  for  tlie  year  ending  June  30,  1902,  to  have  been  $63.82,  a 
decrease  iiniler  llie  preceding  year  of  $3.49. 

The  items  whiili  make  up  the  cost  of  an  arc  lamp  are  given  as 
follows : 

•Depreciation  on  the  entire  investment  of  $803,438. gj,  at  an  nveragc 

of    J%,   Jntir    jolli,    looj $24,073.17 

Inlereat  on   the   net   investment,  July   ist,    1901,  $731,861.56,  for  one 

year  at  4%   28,874.46 

Lost  taxes  (the  amount  the  city  would  get  as  taxea  were  the  plant 
owned  by  n  private  corporation)  are  figured  by  charging  to  the 
operation  of  tile  plant  at  the  regular  rate  of  taxation  for  the  city, 
county  and  state.  The  probable  assessed  value  based  upon  a  com- 
parison with  the  assessed  values  of  other  plants  of  like  character, 
similarly  located  in  the  city,  is  placed  at  $389,183.00.  This 
amount   at  $21.33   per   $1,000   is    8,363.35 

Cash    cost    of    operation    is     99,087.16 

Making  a  total  cost  of    $160,397.14 

Total  cost  proportioned  between  arc  and  incandescent  plants  according  to 
output  of  each  is  as  follows: 

Arc    plant    $136,140.73 

bicandesccnt     plant     34,156.41 

Total     $160,297.14 

Cost  of  operation   per  arc  light   (cost  of  operation  divided  by  average 

number   of   lights,    3,133)    $6.1-82 

Cost  per  arc   light  subdivided — 

Operating     disbursements     $39-45 

Interest  at   4'"o  on    investment    1 1.49 

Depreciation   at   3%  on   investment    9.59 

Lost    taxes   on  investment    3.29 

Total     $63.82 

There  are  in  this  product  $63.82,  a  number  of  factors ;  the  varia- 
tion of  any  of  which  would  affect  the  total.  We  will  examine  these 
one  at  a  time.  The  first  is  the  divisor,  2,133,  stated  to  be  the  average 
number  of  arc  lamps  operated  during  the  fiscal  year. 

THE   NUMBER   OF   L.\MPS. 

Regarding  the  number  of  lamps  we  quote  the  following  from  the 
Electrical  World  and  Engineer  of  February  15,  1902: 

"The  reckoning  of  2.035  lamps  includes  some  55  lamps  operated  in 
the  beautiful  Belle  Isle  Park.  It  is  proper  that  lights  on  the  paths 
and  avenues  of  this  island  should  be  considered  as  a  part  of  the 
street  lighting  system,  but  inasmuch  as  they  are  only  operated  until 
midnight,  that  is  to  say,  half  the  time  of  the  regular  street  lighting, 
it  is  improper  that  they  should  be  reckoned  at  their  full  value  in 
estimating  this  number.  Half  of  them — say  27  out  of  55 — should 
be  cut  off  from  the  figure  2.035  "sed  as  a  divisor  of  the  annual  oper- 
ating expense  per  one  lamp  operated.  It  appears  also  from  an  ex- 
amination of  the  statement  of  arc  lamps  on  page  31,  that  26  lamps 
in  buildings  and  not  on  the  streets,  are  included  in  the  calculation. 
This  includes  evidently  seven  lamps  in  the  Public  Lighting  Com- 
mission's own  building  and  yard,  which  cannot  be  considered  as 
forming  any  part  of  the  street  lighting.  The  Public  Lighting  Com- 
mission in  all  its  reports  has  included  as  a  part  of  its  output  the 
current  used  in  lighting  its  own  stations  and  offices.  This  is  clearly 
wrong.  The  lighting  of  these  buildings  is  an  operating  expense. 
To  include  it  as  a  part  of  the  output  in  estimates  of  average  cost 
per  arc  lamp  is  just  as  absurd  as  if  a  contractor  should  bill  to  a 
city  the  arc  lamps  he  used  in  his  own  power  house.  A  further  de- 
duction of  seven,  bringing  the  average  number  of  arc  lamps  down 
to  2,001,  is,  therefore,  necessary.  The  same  item  of  lighting  in 
buildings  includes  apparently  about  a  dozen  of  16  alternating  arc 
lamps  supplied  from  the  incandescent  system.  These  are  used  in 
lighting  the  Ferry  Dock  and  other  places  at  Belle  Isle.  They  burn 
until  11:30  or  midnight.  If  these  lamps  are  to  be  counted  as  street 
lights,  they  should  only  be  considered  as  half-time  lights.  But  we 
are  informed  that  the  current  of  these  lights  is  included  in  the  in- 
candescent lighting  output  of  the  plant,  and  the  commission  deducts 
from  its  total  expense  before  figuring  the  cost  per  street  light,  an 
amount  proportionate  to  the  incandescent  light  output.  If  we  are 
rightly  informed  about  this,  there  should  be  a  deduction  of  these  12 
lamps  also  from  the  divisor  of  2.033.  This  double  credit  to  the 
plant  is  doubtless  a  mistake  and  will  be  corrected  in  future  reports ; 
but  the  assumption  of  credit  for  the  lighting  of  the  public  lighting 


l>iiilcli!i|{H  is  mil  accidental,  and  the  rcdiicliun  nrcfsary  on  account 
uf  huH-timc  lights  on  Hcllc   Isle  is  indisputable." 

These  conditions  still  exist.  The  Belle  Isle  lights  burn  only  until 
midnight  and  during  the  winter  montlts  fully  half  of  them  arc 
switched  off.  The  arc  lamps  in  the  public  buildings  other  than  the 
lighting  station  arc  alternating  arcs,  whose  current  is  mcajured 
at  the  switchboard  as  incandescent  lighting  output.  The  lighting 
of  the  plant  and  the  commission's  ofTiccs  is  reckoned  as  output 

On  page  29  of  the  report  we  have  the  following  tabulation  : 

I.iim|is   on   Belle    Isle    S' 

Lamps  in  buildings tt 

.Assuming  the  Belle  Isle  lamps  to  equal  29  lamps  that  burned  full 
lime,  we  have : 

Lamps  on   Uclle  Isle 39 

Lamps  in   buildings   22 

Total     s> 

Deducting  this  nuiuber  from  the  given  average  of  2,133  gives  a  true 
average  of  2,082,  which  should  be  used  as  the  divisor,  and  would 
make  the  cost  of  an  arc  lamp  $65.32  per  year.  So  far  wc  do  not 
question  the  figure  for  total  cost,  but  merely  the  divisor  used. 

DEl'KECIATION. 

The  next  factor  requiring  examination  is  the  Depreciation  Charge. 
This  is  figured  as  it  was  last  year  and  as  it  has  been  for  several 
years  at  an  average  rate  on  the  entire  plant  of  3  per  cent.  A  note, 
however,  is  added  this  year  which  represents  this  3  per  cent,  as 
"being  the  average  on  the  different  items  of  property  as  shown  by 
the  actual  depreciation  of  different  types,  varying  from  7  per  cent. 
(Ill  incandescent  plant,  arcs  and  switches,  5  per  cent,  on  steam  plant, 
etc.,  to  nothing  on  land."  Depreciation  accounts  have  always  been 
the  subject  of  much  controversy,  but  there  is  hardly  anyone  who 
will  deny  that  the  Public  Lighting  Commission's  treatment  of  the 
subject  is  inadequate.  The  history  of  the  Public  Lighting  Com- 
mission may  be  summarized  as  follows :  Work  was  started  in 
1894  by  installing  practically  the  earliest  lOO-light  arc  machines. 
Extensive  experiments  made  to  determine  the  feasibility  of  chang- 
ing the  open  arc  lamps  to  enclosed  lamps,  1898-1899.  Discarding 
direct-current  arc  apparatus  for  enclosed  alternating  arcs,  1901-1903. 

It  would  be  a  very  rash  man  who  asserted  that  the  present  alter- 
nating enclosed  arc  lamp  will  never  be  excelled  for  street  lighting. 
.\  much  more  rash  man  would  hesitate  to  predict  that  we  are  near 
the  limit  in  the  economical  production  and  utilization  of  steam. 
The  student  of  these  reports  of  the  Detroit  Municipal  Plant  is 
irresistibly  forced  to  the  conclusion  that  not  only  the  bond  issue, 
but  a  respectable  proportion  of  what  now  ought  to  be  running  ex- 
pense must  be  taken  care  of  in  the  future. 

It  is  to  be  noted  here  that  the  bond  issue  made  on  account  of  the 
plant  is  $650,000.  A  sinking  fund  to  provide  for  the  retirement  of 
these  bonds  is  maintained  by  the  City  of  Detroit,  but  properly  doef 
not  enter  in  any  way  into  the  accounts  of  the  Public  Lighting  Com- 
mission. The  cost  of  the  plant  in  excess  of  $650,000  has  been  pro- 
vided for  by  direct  taxation  ;  concerning  which  some  remarks  will 
be  made  later. 

Each  year  Electrical  World  and  Engineer  has  questioned  the 
propriety  of  the  average  3  per  cent,  allowance  for  depreciation  made 
by  the  Public  Lighting  Commission.  This  year,  notwithstanding 
the  explanation  in  a  foot  note,  the  inadequacy  of  the  allowance  is 
even  more  apparent  than  it  has  ever  been  before.  At  this  moment  the 
commission  is  discarding  its  equipment  of  direct-current  arc  dynamos 
and  lamps  which  has  been  used  an  average  of  6  years.  This  appara- 
tus will  barely  sell  for  its  junk  value.  At  the  3  per  cent,  depreciation 
rate  there  has  been  charged  off  from  its  cost  18  per  cent.  If  we  accept 
the  7  per  cent  foot  note  rate,  still  only  42  per  cent,  has  been 
charged  off.  Those  familiar  with  the  market  for  second-hand  ap- 
paratus will  agree  that  even  a  12  per  cent,  depreciation  would  have 
been  too  little. 

Again ;  during  the  year  covered  by  the  report  the  commission  sold 
three  50-kw  alternators  for  $2,670.  These  machines  cost  $7,500. 
The  loss  is  $4,330.  At  3  per  cent,  for  their  5  years'  service  $1,125 
has  been  charged  off;  or  at  7  per  cent.,  $2,625;  leaving  the  difference 
to  be  accounted  for  in  some  unknown  way.  In  the  same  year  some 
of  the  pole  lines  have  been  almost  entirely  rebuilt.  The  poles  were 
of  Norw-ay  pine  and  only  lasted  6  years.  The  depreciation  on  the 
best  pole   lines   is  at  least  8  per  cent.     The   foot   note  shows  that 
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the  commission  is  beginning  to  learn  that  depreciation  is  a  condition 
and  not  a  theory ;  but  even  the  revised  S  per  cent,  allowance  on  the, 
steam  plant  is  absurdly  low. 

Let  us  assume  7  per  cent,  as  being  a  reasonable  average  rate  and 
on  that  basis  recalculate  the  cost  of  an  arc  lamp  per  annum.  We 
use  in  this  calculation  the  commission's  figures  for  interest,  lost 
ta.xes,  and  cash  cost  of  operation. 

Depreciation    on    $802,438.93    at    7% $56,170.72 

Interest  at   4%   on   $721,861.56    28,874.46 

Lost    taxes    8,262.35 

Cash   cost   of   operation    99,087.16 

Total    cost     $192,394.69 

Proportion   charged   to   arc 163,343.09 

Proportion    charged   to   incandescent    29,051.60 

Total    cost     $192,394.69 

Dividing  the  amount  charged  against  arc  lighting  by  the  average 
number  of  lamps  given  in  the  report,  namely,  2,133,  gives  $76.58  as 
the  cost  of  an  arc  lamp.  Dividing  by  the  number  2,082,  which  is 
the  true  average  number  of  lamps,  gives  $78.45  as  the  cost  of  an 
arc  lamp  for  a  year. 

ANOTHER  LOOK   AT    DEPRECIATION. 

There  is  another  way  in  which  the  commission's  estimate  of  de- 
preciation afifects  the  accuracy  of  their  report.  They  have  been 
adding  depreciation  to  their  operating  costs  at  the  rate  of  3  per  cent, 
since  they  began  to  publish  reports.  On  page  25  of  the  present  report 
we  find  the  following  tabulation  : 

DEPRECIATION    ACCOUNTS. 
Debits. 

To  investment  prior  to  June  30,   1897    $729,222.73 

To  investment  during  year  to  June  30,  1898 60,923.00 

To  investment   during  year  to  June  30,    1899 23,657.74 

To  investment  during  year  to  June  30,   1900 14,284.53 

To  investment   during  year  to  June   30,    1901 23,566.83 

To  investment  during  year  to  June  30,   1902 80,577.37 

Total   amount  charged  to  investment $932,232.20 

Contra. 
By  amount  added  to  cost  of  lights  for  depreciation  prior  to  June  30, 

1897     $40,145.73 

By  amount  added  to  cost  of  lights  for  depreciation  year  ending  June  30, 

1898    22,500.00 

By  amount  added  to  cost  of  lights  for  depreciation  year  ending  June  30, 

1899    22,534.71 

By  amount  added  to  cost  of  lights  for  depreciation  year  ending  June  30, 

1900    22,287.22 

By  amount  added  to  cost  of  lights  for  depreciation  year  ending  June  30, 

1901     22,325.61 

By  amount  added  to  cost  of  lights  for  depreciation  year  ending  June  30, 

1902     24,073.17 

Total  amount  added  to  cost  of  lights  for  depreciation $153,866.44 

Balance   present  investment  June   30,    1902 $778,365-76 

Let  US  figure  depreciation  at  6  per  cent,  instead  of  the  ridiculous 
figure  of  3  per  cent.    We  then  have : 

Contra. 

By  amount  added  to  cost  of  lights  prior  to  June  30,  1897 $43.753-3<> 

Year  ending  June   30,    1898 44.78300 

Year  ending  June  30,    1899 43.5'5-99 

Year  ending  June  30,   1900 4 ' .762. i o 

Year  ending  June  30,    1901 40,670.03 

Year  ending  June   30,    1902 43,064.83 

Total     $257,549-31 

Balance    present    investment    $674,683.20 

The  use  of  6  per  cent,  instead  of  7  per  cent,  as  a  depreciation 
rate  in  our  calculation  is  intentional.  We  think  7  per  cent,  is  a 
reasonable  figure,  but  to  use  that  figure  would  reduce  the  present 
value  of  the  investment  below  the  face  of  the  bond  issue.  Our  illus- 
tration as  it  stands  shows  that  the  money  which  has  been  raised 
for  the  plant  by  direct  taxation  has  probably  only  made  good  the 
impairment  of  the  bonded  capital  instead  of  having,  as  the  commis- 
sion claims,  added  to  the  net  value  of  the  plant. 

ADDITIONAL    PROOF    OF    DEPRECIATION    INADEQUACY. 

The  fourth  annual  report  is  the  first  one  in  which  the  amount  of 
the  annual  appropriation  asked  for  by  the  Public  Lighting  Commis- 
sion  and   the   amount  actually   allowed   by  the    Board  of   Estimates 


is  given.  The  amount  allowed  for  the  year  ending  June  30th,  1900 
(see  fourth  annual  report,  pages  53-54  and  55)  to  be  expended  in 
"Extensions  and  Betterments"  was  $41,945.  Part  of  the  money  was 
to  be  used  in  the  purchase  of  generators  of  a  combined  capacity  (ap- 
parently) of  500  kw.  For  the  year  ending  June  30th,  1901  (see  fifth 
annual  report,  pages  67-68)  no  money  was  allowed  for  extensions. 
For  the  year  ending  June  30th,  1902,  the  amount  appropriated  for 
"Extensions  and  Betterments"  was  $55,328  (see  sixth  annual  report, 
pages  67-68).  From  the  seventh  annual  report  we  learn  that  with 
part  of  this  money  two  generators  of  a  combined  capacity  of  775 
kw  were  purchased. 

On  pages  11  and  12  of  the  fourth  annual  report  the  total  capacity 
of  the  electrical  machinery  of  the  plant  is  shown  to  be  1,337.5  kw. 
We  have  seen  above  that  appropriations  had  been  made  in  two 
succeeding  years  for  about  1,275  kw  capacity  in  generators.  Natur- 
ally we  would  expect  to  find  in  the  power  house  of  the  Public 
Lighting  Commission  an  electrical  capacity  of  2,612.5  kw.  But  the 
seventh  annual  report  prints  a  list  of  generators,  on  pages  16  and  17, 
whose  combined  capacity  is  only  1,954.5  kw.  If  all  the  generators 
were  bought  for  which  money  was  appropriated,  it  is  evident  that 
there  has  been  a  great  deal  of  "replacement"  under  the  guise  of  "Ex- 
tension and  Betterment."  If  this  money  has  not  been  expended 
for  the  purpose  for  which  it  was  appropriated,  it  is  in  order  to  ask 
whether  or  not  it  has  been  used  to  pay  the  operating  expenses  of 
the  plant. 

Returning  to  the  seventh  annual  report  we  find  on  pages  72  and 
73  a  statement  of  the  amount  of  money  allowed  for  the  fiscal  year 
ending  June  30th,  1903.  The  amount  appropriated  for  "Extensions 
and  Improvements"  is  $82,200.  Among  the  items  are  two  generators 
of  combined  capacity  of  800  kw.  We  understand  that  this  machinery 
has  already  been  contracted  for.  If  this  is  the  case  the  eighth  annual 
report  for  the  year  ending  June  30,  1903,  should  show  a  total  capacity 
in  generators  of  2,754.5  kw. 

To  show  what  are  considered  as  "Extensions  and  Improvements"' 
by  the  Public  Lighting  Commission  we  give  below  an  extract  from 
the  Detroit  Free  Press  of  February  3,  1903.  These  estimates  are  for 
the  year  ending  June  30,  1904 : 

"The  Public  Lighting  Commission  last  night  passed  the  estimates 
for  next  year.  The  total  amount  to  be  asked  for  maintenance,  oper- 
ation and  extensions  is  $231,829,  or  $45,654  more  than  was  granted 
by  the  Board  of  Estimates  for  the  present  year.  The  chief  increases 
are  in  these  lines :  Coal,  from  $22,000  to  $40,000,  and  station  wages, 
from  $23,000  to  $25,000.    The  estimates  in  detail  are  as  follows: 

OPERATING  AND  MAINTENANCE. 

Buildings,    track,    dock,    etc , $1,100.00 

Steam   plant    2,700.00 

Electric    plant     i ,600.00 

Miscellaneous   tools   and   machinery    1,000.00 

Conduits     450.00 

Towers  and  lamp  posts  2,000.00 

Arc     lamps     3,300.00 

Lines    and    cables    6,000.00 

Salary   and   bonds,   secretary  and   city   electrician    3,670.00 

Printing   and    stationery    600.00 

Storeroom     i  ,300.00 

Office    expense    i ,700.00 

Engineering   and    drafting    2,850.00 

Oils     t, 100. 00 

Waste     -. 350.00 

Coal     40,000.00 

Miscellaneous    station    expense    1,000.00 

Station    wages    25,500.00 

Trimming   and    patroling    16,500.00 

Carbons     9,000.00 

Incandescent    lamp   renewals    2.600.00 

Incandescent    lighting   expense    800.00 

Globes  and   nets    i  ,goo.oo 

Bags,    belts,    etc 100.00 

Belle   Isle  plant    i  .300.00 

Shop    supplies    1 50.00 

Surgeon    and    hospital    .* 450.00 

Relief   for   operating   department    1,900.00 

Total     $130,820.00 

Increase  of  pay  of  19  trimmers  from  $:  to  $2.25  per  day 1.733.75 

Increase  of  pay  of  three  dynamo  tenders  from  $1.60  to  $1.75  per 

day     164.25 

Increase    to    three    patrolmen    from    $3.25    to    $3.75    a    day 547.00 

Increase    of    pay    to    one    steam    fitter    from    $2.75    to    $3.25    per 

day  for  304  days    152.00 

Grand    total    for    operating    if    increases    arc    allowed $133,417.00 
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KXTKNSIONS  AND    IMl'KOVKMEN'l&. 

300    lampt.    new    luvaliuni    |l>,50o,uo 

Work  u(   iiitlalUng  a   luu  Uinpi   untlrrground  circuit    «7,4g«.oo 

Work  »(  iiitiallinK  400  Umpi  on  overhead  line*   j6,ooo.oo 

IncrramiiK    Wattiington    Avenue   conJull    capacity 1,173.00 

Reniuvlng  (uiir  town*  ant]  placing  in  uullylng  wartit 800.00 

Oprtaling  450  lamp*  v   niontlia   7i7o7.)0 

Upcraling    jju    laiiipa    0    niontlii    3JJ7.SO 

Connrcliiiu  arrvicc  tu  tliicc   tclioot*   j,ooo.oo 

Kcniuvlnu   wirra    from    police    polri    joo.oo 

I'or    ptircliair    u(    two    Iota    on    touthweit    corner    Randolph    and 

Atwatcr    Street*    1  u.uoo.oo 

For   Joo   aerie*  incloied   arc   lamp*   to   replace    Bru*b    lamp*   now 

in    utc    5,000.00 

Total   (or  exten*ion*  and  improvement*   98,401.00 

Grand    tol:il    fur    all    purposes    $j]  1,839. 00 

INTEREST  ACCOUNT. 

As  previously  stated,  $650,000  of  the  amount  expended  in  building 
tltis  plant  was  raised  by  the  issue  of  4  per  cent,  bonds,  maturing  in 
30  years.  Tiicse  bonds  are  taken  care  of  by  the  general  sinking  fund, 
and  not  directly  by  the  Lighting  Commission,  but  the  effect  on  the 
taxpayer's  pockctbook  is  exactly  the  same.  Seeing  that  the  lighting 
Commission  does  not  claim  the  sinking  fund  as  an  asset,  there  is  no 
occasion  to  discuss  that  feature  of  its  finances. 

The  remainder  of  the  investment  has  been  taken  from  the  tax  levy 
each  year,  being  practically  an  assessment  on  the  stockholders  of 
the  plant,  i.  e.,  the  taxpayers.  But  the  average  taxpayer  expects  his 
money  to  bring  in  rather  more  than  4  per  cent,  per  year.  Therefore, 
the  cost  of  an  arc  lamp  would  be  somewhat  more  than  the  amount 
given  above,  depending  on  each  taxpayer's  estimate  of  the  earning 
capacity  of  his  money.  The  citizens  of  Detroit,  if  our  memory 
serves  us  right,  were  always  willing  to  invest  their  money  in  the 
electric  lighting  business  ;  but  we  never  heard  that  they  were  dis- 
posed to  invest  it  in  that  or  any  other  manufacturing  business  on  the 
iiuluccmcnt  of  a  4  per  cent,  profit. 

LOST   TAXES. 

This  is  the  third  line  in  the  commission's  calculations  of  the  annual 
cost  of  an  arc  lamp.  Once  before  we  called  attention  to  the  manner 
in  which  this  amount  is  arrived  at.  The  commission  speaks  of  the 
probable  assessed  value.  Surely  the  commission  can  obtain  as  a 
matter  of  courtesy  from  the  tax  assessors  of  Detroit  an  assessment 
of  the  Lighting  Plant.  There  are  other  lighting  plants  in  the  coun- 
try which  would  be  pleased  to  settle  for  taxes  on  the  basis  of 
"probable  assessed  value"  if  they  themselves  were  allowed  to  esti- 
mate the  probability. 

.VPPORTIONMENT  OF  C.\SH    COST  OF  OPERATION. 

Thus  far  in  our  review  of  this  report  we  have  followed  the  com- 
mission's plan  of  apportioning  the  total  expenses  between  the  arc 
and  incandescent  departments  according  to  the  output  in  each  depart- 
ment. In  the  average  plant  this  is  approximately  fair,  but  in  this 
case  the  arc  output  is  so  large  in  relation  to  the  incandescent  output 
that  an  error  is  introduced. 

An  analysis  of  operating  costs  on  pages  58  and  59,  dividing  the 
costs  of  generating  current,  etc.,  between  the  departments  in  pro- 
portion to  the  output,  but  charging  trimming,  lam.p  renewals  and 
other  expenses  which  belong  solely  to  one  department,  direct  to  their 
respective  departments,  gives  the  following: 

.\rc  operating  expense    f . .   $86,490.01 

Incandescent   operating  expense    • 12,597.15 

Total     $99,087.16 

$86,490.01  divided  by  2,082,  the  true  average  number  of  lamps  in 
use,  gives  $41.06  as  the  cash  cost  of  operating  an  arc  lamp  for  a  year 
instead  of  the  commission's  figure  of  $39.45. 

OPER.\TIXG   COSTS. 

We  come  now  to  an  examination  of  the  reported  cash  costs.  This 
is  made  in  terms  of  average  number  of  arc  lamps  operated  one  year 
of  about  3.744  hours.  We  find  it  necessary  to  refer  again  to  our 
analysis  of  the  Sixth  Annual  Report  and  to  quote  therefrom  as 
follows : 

"So  far  all  our  statements  of  expense  have  been  on  the  basis  of 
the  commission's  report,  which  is  in  terms  of  2,ooo-cp  arc  lights 
operated  for  one  year.  It  is  now  in  order  to  inquire  what  the  com- 
mission supplies  to  the  City  of  Detroit  as  a  2,ooo-cp  arc  light.  Such 
a  light  is  generally  understood  to  be  one  absorbing  at  the  lamp  ter- 
minals about  450  watts  and  utilizing  about  435  watts  in  the  arc. 
The  commission's  report,  page  nine,  states  that  the  total  output  of 
the  plant  for  the  year  for  arc  lighting  is  3-475.389  kw-hours.  On  the 
same  page  the  average  number  of  2.000-cp  arc  lights  is  stated  to  have 


been  -',035.  On  page  .'4  ihc  annual  hours  of  burning  are  set  forth  as 
3,7^9  hours  jo  iiiinulcs.  Muiiii)lyuiK  ihc  two  hitler,  the  figures  give 
a  result  of  7,5H"j,532  arc  lamp  ill)Ul^.  Using  this  as  a  divisor  of 
the  output  for  ;irc  lighting,  wc  find  that  the  average  power  at  the 
switchboard  tor  r.ich  lamp  is  458  watts. 

"This  will  not  do.  The  transiuisson  from  the  swtchboard  to  the 
lamps  rci|iiircs  considerable  power.  The  system  being  a  series  system 
thruiighoiit,  it  is  possible  tu  estiiiiale  the  i)ower  i('i|iiircil  from  the 
mileage  of  wire  in  use.  A  careful  estimate  shows  that  this  power 
lost  ill  transmission  is  about  <;  \n-r  lent.  of  the  total.  This  reduces 
the  458  watts  at  the  switchboard  to  417  watts  at  each  lamp. 

"I'"i)ur  hundred  and  seventeen  watts  per  arc  means  inferior  light- 
ing. The  ligliting  of  Detroit  several  years  ago  in  the  early  days 
of  the  plant  w.is  notably  good,  the  current  and  the  carbons  being 
both  what  they  sliotild  be.  Observations  on  two  occasions  during 
the  year  ju-,1  p.isscd  Ir.id  to  the  conclusion  that  either  the  current 
or  the  carixMiv,  or  both,  are  now  inferior.  The  consumption  of 
carbon  in  .1  iiiRht's  run  is  less  than  it  should  be.  The  arcs  in  different 
lamps  differ  materially  from  one  another,  and,  as  a  rule,  are  less 
brilliant  than  they  should  be,  and  we  arc  satisfied  that  the  power 
does  not  exceed  the  calculated  417  watts.  If  so,  it  would  obviously 
be  unfair  to  compare  light  for  light,  the  street  lighting  of  Detroit 
to-day  with  Ihc  street  lighting  of  cities  where  contractors  arc  com- 
pelled under  watchful  scrutiny,  to  give  full  measure  of  service." 

This  statement  (with  the  exception  of  minor  changes)  holds  true 
for  the  year  covered  by  the  seventh  annual  report.  The  watts  per 
lamp  at  the  switchboard  and  at  the  lamp  were  almost  exactly  the 
same  in  the  year  under  examination  as  in  the  previous  year.  The 
service  continued  to  be  bad — so  bad  that  had  it  been  service  by 
contract  the  commission  could  not  have  approved  it.  In  this  con- 
nection the  following  quotation  is  of  interest: 

Pages  32  and  34,  Annual  Report : 

1 90 1  1901  Increase 

Lamp  hours  out 

4,092r2i  6,825.15  66% 

This  is  the  greatest  number  of  lamp  hours  out  in  any  year  in  the 
history  of  the  commission,  with  the  exception  of  1898,  when  the  trim- 
mers' strike  was  in  progress.  The  enormous  increase  in  "lights 
out"  is  promptly  explained  by  a  look  at  the  tables  on  page  41.  The 
cost  of  maintenance  for  1901  was  $7.80  per  lamp;  for  the  year  just 
passed,  $5.73.  The  apparently  frantic  effort  to  keep  down  expenses 
has  led  to  the  neglect  of  the  property  of  the  Lighting  Commission 
with  a  consequent  lowering  of  the  service. 

EMPIXJYEES. 

We  quote  again  from  Electrical  World  and  Exgi.neer  of  Febru- 
ary 15,  1902: 

"It  is  an  old  failing  of  municipal  boards  to  charge  to  construction 
account,  when  such  an  account  is  open,  expenses  that  belong  in 
maintenance.  An  examination  of  the  list  of  employees  in  the  main- 
tenance department  (page  36 j  leads  to  the  conclusion  that  it  is  not 
excessively  long,  particularly  when  it  is  noted  that  the  working 
day  is  only  eight  hours.  The  annual  compensation  of  these  26 
employees  foots  up  $15,732.50;  but  the  total  expenditure  for  the 
year  charged  to  maintenance  account  is  but  $11,288.67.  Doubtless 
the  men  do  not  make  full  time.  On  the  other  hand,  there  must  be 
rush  repairs  which  make  overtime.  Allowing  for  these  uncertainties, 
there  remains  a  difference  of  $3,500  or  thereabouts,  to  be  explained. 
Men  who  ought  to  know  say  the  difference  covers  time  of  these 
employees  charged  to  construction,  the  excuse  being  that  they  were 
actually  employed  more  or  less  on  construction  work.  This  excuse 
should  not  stand.  If  the  plant  were  debarred  from  making  any  ex- 
tensions these  employees  would  necessarily  remain  on  the  pay  roll 
and  their  pay  would  be  charged  to  operating  expense.  Such  a  charge 
would  add  about  $1.75  per  lamp  to  the  maintenance  account  of  the 
plant." 

Referring  to  page  40  of  the  Seventh  Annual  Report  we  find  that  the 
total  maintenance  and  repair  wages  for  1901-1902  figured  for  300 
days  are  as  follows : 

1    Blacksmith     at  $2.75  $825.00 

I   Blacksmith  Helper    at  i.oo  330.00 

I     Carpenter    at  2.40  720.00 

I     Painter     at  2.25  675.00 

I    Lathe  man    at  2.75  825.00 

I   Steam  fitter    at  2.75  825.00 

I   Foreman  lamp  and  cable  dept at  2.75  825.0a 

3  Helpers  in  lamp   room    at  2.00  1,800.00 

I    Helper  in  lamp  room    at  1.60  480.00 

I    Helper  in    lamp    room    at  1.75  525.00 

I    Apprentice   in  lamp   room    at  i.io  330.00 

I  Apprentice  in  lamp  room    at  .66J5  200.00 

I    Conduit    man    at  2.75  825.00 

I    Conduit    helper     at  1.60  480.00 

I    Line   foreman    at  3.00  900.00 

5    Linemen    at  2.50  3,750.00 

I    Line  helper    at  2.00  600.00 

I   Ground  man    at  1.75  525.00 

Total     $15,440.00 
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But  the  total  wages  charged  to  maintenance  and  repairs  in  the 
report  is  only  $9,715.48.  There  is  a  difference  of  $5,634.52,  which 
we  fear  must  have  been  charged  to  construction.  We  arrived  at  a 
similar  conclusion  last  year  and  nothing  to  the  contrary  has  been  set 
forth.  If  our  present  conclusion  is  correct  there  should  thus  be  added 
to  the  operating  expense  something  like  $2.25  per  lamp. 

It  appears  that  even  the  stated  cash  cost  of  the  Detroit  street 
lighting  cannot  pass  without  challenge.  The  lighting  is  not  such  as 
would  be  accepted  by  the  City  of  Detroit  from  a  contractor  as  satis- 
fying a  standard  specification  for  street  lighting,  so  that  the  cost 
per  lamp  does  not  represent  an  equivalent  to  the  cost  per  lamp  of 
contract  lighting.  Further,  it  appears  that  part  of  the  time  of  em- 
ployees necessary  for  the  maintenance  and  repair  of  the  plant  is 
charged  to  construction  account  under  circumstances  which  may 
be  amenable  to  explanation,  but  with  the  result  that  the  apparent 
operating  cost  is  reduced. 

MISLEADING  STATEMENTS. 

There  are  several  less  important  statements  in  this  report  which 
may  be  classed  as  misleading  because  they  only  half  state  or  else 
incorrectly  state  the  facts.  For  instance :  On  page  ten  the  president 
asserts  that  the  city  is  saved  $1,200  each  year  by  work  performed  by 
the  City  Electrician  and  his  assistant,  which  formerly  had  to  be 
paid  for.  Before  the  organization  of  the  Lighting  Commission  the 
Chief  Electrician  of  the  Fire  Department  acted  as  City  Electrician. 
In  transferring  part  of  his  duties  to  the  electrician  of  Lighting 
Commission  the  city  has  not  gained  financially. 

On  page  eleven  is  found  this  statement :  "Our  arc  lighting  has 
been  increased  over  12  per  cent,  and  the  incandescent  lighting  by  the 
unprecedented  amount  of  71  per  cent." 

This  statement  is  misleading  as  the  following  tables  show : 


igoi 


1902 


Increase  in 
Lighting 


Arc  lamps,  average  number  operated  as 

stated    in    annual    reports 2035         2133         98  or  4.8% 

Incandescent    lamps    connected    6948        11780  71% 

Current  used    for    incandescent   lighting   in    1901    497,961   kw-hours 

Current  used  for  incandescent  lighting  in    1902 6sii594  kw-hours 

Increase    in    lighting    1 53,633  kw-hours  or  30% 

Another  misleading  statement  is  at  the  foot  of  page  24,  where  it 
is  set  forth  that  the  investment  cost  to  the  City  of  Detroit  of  a 
2,ooo-cp  arc  lamp  is  $263.35.  We  reprint  the  two  tables  which  appear 
on  page  24  as  follows : 

COST  OF  THE  CITY  LIGHTING  PLANT. 

The  city's  investment  proportioned  between  the  incandescent  and  the  arc 
lighting  on  the  basis  of  the  electrical  output,  is  as  follows: 

Arc  Incandescent.       Total. 

"Conduits     $80,832.04  $14,342.59  $95.i74-'53 

Cables     47.34423  '8.400.62  55.744-85 

Real  estate    53,612.21  9,512.79  63,125.00 

Buildings  and  wharf   93.597-33  16,607.63  110,204.96 

Lines   and    poles    147,638.66  26,196.57  173.835-23 

Towers  and  lamp  posts    97,981.00          97,981.00 

Electric   plant,    arc    71,164.23          71,164.23 

Electric    plant,    incandescent     24,835.24  24,835.24 

Steam    plant     109,997.68  19,517.66  129,515.34 

Railway   tracks   and  scales    9.327-3°  1.655.01  10,982.31 

Machine    shop     6.806.45  i. 207.71  8,014.16 

Arc    lamp    and    switches    65,243.06          65,243.06 

Totals    $783,544-19     $122,275.82     $905,820,01 

Belle   Isle,  lines,  cables,  lamps,  etc 26,412.19 


Grand  total    $932,232.20 

*  About  one-quarter  of  these   are  oceupied. 

COST  REDUCED  TO  A  LAMP  BASIS. 

Reducing  the  above  investment,  exclusive  of  the  Belle  Isle,  to  the  amount 
per  lamp  on  the  electrical  capacity  of  the  plant,  viz.:  2,745  arc  of  2,000  candle 
power,  and  7.500  incandescent  of  16  candle  power,  and  we  have  the  following: 

Inran- 
Arc.       descent. 

Conduits  occupied    $7-36  $-48 

Cables     17-25  »-t2 

Real   estate    '9  53  '-27 

Buildings   and   wharf    34-io  2.21 

Lines  and  poles 53-78  3.49 

Towers  and  lamp  posts    35-^9 

Arc    plant    25.92 

Incandescent    plant     .  •  ■ .  3-3' 

Steam    plant    40.07  2.60 

Railway   track  and   scales    3-40  ■" 

Machine    shop    2.48  .16 

Arc  lamps  and  switches 23-77  — 


Totals 


$263.35         $14.86 


It  will  be  noticed  that  the  first  table  divides  the  investment  on 
the  basis  of  electrical  output,  while  the  second  table  gives  the  invest- 
ment per  lamp  on  the  basis  of  the  total  capacity  of  apparatus  in 
the  possession  of  the  commission. 

The  ordinary  reader  will  assume  that  this  $263.35  covers  the 
investment  necessary  to  maintain  an  arc  lamp  in  the  street.  We 
expect,  indeed,  to  see  this  tabulation  made  the  basis  of  construction 
estimates  by  other  municipalities.  But  the  figure  does  not  mean 
anything  of  the  kind.  Indeed,  it  does  not  mean  any  useful  figure. 
It  results  from  dividing  the  total  investment  by  the  total  capacity 
of  all  kinds  of  machinery,  old  and  new,  good,  bad  and  indifferent, 
in  the  possession  of  the  commission.  If  the  commission  had  on 
hand  a  few  more  idle  arc  lighting  dynamos  and  lamps,  having  only 
a  junk  value,  the  figure  would  have  been  lower  than  it  is.  The 
maximum  number  of  arc  lights  operated  by  the  commission  at  any 
time  during  the  year  is  reported  as  2,302;  not  by  any  means  2,745. 
The  commission  is  even  now  hastening  additions  to  its  arc  lighting 
equipment,  which  it  says  it  needs  as  a  reserve. 

Let  us  figure  the  investment  per  effective  arc  lamp  from  the  first 
table  as  follows:  The  amount  of  investment  in  arc  plant  is  $783,- 
544.19.  Dividing  this  amount  by  the  maximum  number  of  arc  lamps 
operated  at  any  time  during  the  year,  namely  2,302  gives  $340.37  as 
the  investment  per  lamp. 

A    DISCREPANCY. 

There  are  some  discrepancies  in  the  report  among  which  the 
following  deserves  notice :  On  page  ten  the  president  rejoices  in 
the  collection  from  rentals  of  $6,775.61.  On  page  66  the  commis- 
sion's secretary,  and  on  page  70  the  city  accountant,  show  the  col- 
lections as  $2,786.53.  This  may  be  the  difference  between  earnings 
and  actual  collections  for  the  fiscal  year,  but  in  the  estimate  for 
the  succeeding  year  published  on  page  72  the  commission  states  that 
it  expects  to  get  only  $3,525. 

COMMERCIAL   LIGHTING. 

We  find  this  year  a  positive  recommendation  by  the  president  of 
the  commission  that  the  public  lighting  plant  of  the  City  of  Detroit 
should  engage  in  general  commercial  lighting.  The  president  says 
that  statistics  show  that  he  could  place  an  B-cp  light  in  the  humblest 
home  at  a  cost  of  about  54  of  i  cent  per  hour.  Or  if  he  were  allowed 
to  do  commercial  lighting  and  charge  the  going  price  per  kw  (we 
suppose  he  means  kw-hour>,  he  could  light  the  city  for  nothing  and 
have  a  handsome  balance  in  the  treasury  at  the  end  of  each  year. 
This  statement  would  have  greater  weight  did  the  report  of  the 
commission  show  that  it  was  doing  comparatively  well  in  the  work 
that  it  now  does.  Our  analysis  shows  that  a  street  light  costs  the 
City  of  Detroit  not  $63.82,  as  is  reported,  but  not  less  than  $80 — 
probably  more.  Let  us  see  what  similar  service  by  private  com- 
panies costs  in  Detroit  and  vicinity. 

COST   OF   SERVICE   FROM    PRIVATE   CORPORATIONS. 

The  Edison  Company,  of  Detroit,  sells  current  for  16  cents  per  kw- 
hour  for  the  first  hour's  use  per  day,  and  for  5  cents  per  kw-hour 
for  all  current  used  after  that  hour.  The  company  at  these  rates 
furnishes  and  trims  the  arc  lamps.  Discounts  on  bills  are  from  10 
per  cent  to  20  per  cent.  The  commission's  report  shows  that  the 
city's  street  lights  burned  3,744  hours  last  year.  We  will  figure 
the  cost  of  a  450-\vatt  lamp  burning  this  length  of  time  at  the 
Edison  Company's  regular  rates. 

365  hours  X  450  watts  =  164.3  I<w  hours  at   i6c $26.28 

3379   hours  X  450   watts  =    1520  kw-hours   at   sc 76.00 

$102.28 
Less    20    per    cent 20.45 

$81.83 

This  cost  is  figured  on  the  rates  that  would  be  given  any  customer 
who  consumed  enough  current  to  make  his  bill  $100  or  more  per 
month.  The  customer  has  the  right  to  order  out  the  service  at  the 
end  of  any  year.  It  is  fair  to  presume  that  with  a  long  contract  a 
much  lower  rate  would  be  made  to  secure  this  desirable  business. 
The  city  has  virtually  a  perpetual  contract  with  its  public  lighting 
plant. 

The  village  of  Highland  Park,  just  north  of  Detroit,  owns  its 
own  lines  and  lamp  fixtures,  but  buys  its  current  from  a  private 
company  in  Detroit.  This  company  furnishes  dynamo  capacity, 
arc  lamps  and  current ;  trims  and  cares  for  the  lamps  and  maintains 
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fiNliirrs  iiiul  litii-s  lor  $70  pi-r  l:ini|>  ptT  year.  A  piiipcr  iiilcTcst  and 
depreciation  cliarge  mi  liiic!i  and  fixture!)  owiiid  l)y  ilic  village 
would  bring  tliiN  cost  up  to  about  $76  per  year. 

It  appcar.s  by  these  figures  that  tin-  I'ublic  I.iglitiiig  Coiiiinission 
instead  ul  being  in  a  position  to  undersill  the  private  companies, 
<loe.s  not  at  present  succeed  in  niceting  tluir  rales  (or  arc  lighting. 

Let  us  see  what  the  commission  will  have  to  do  to  meet  the  current 
rates  for  residence  lighting.  The  following  figures  represent  fairly 
the  rates  for  residence  lighting  in  Detroit: 

Mr. — Residence   No.  JefTcrion   Avr. 

Novemlwr   37II1,    1901,   10    November   aStli,    190J. 

Per  16  c.  p.  Per  8  c.  p. 

Kw'liutiri  .'\niuuiit  paid     Kale  per  unit         lamp  hour  lump  hour 

iM6.4  fijg.JJ  $.0745  $oo37Js  $.003135 


Mr. 


Reiidence   No. 


Adelaide  St. 
Dccemlicr  34th,  1901,  to  December  30th,   190a. 

Per  16  c.  p. 
Kw-hours  .'\iiiounl  paid     Rate  per  unit  lamp  hour 

644-6  $70.17  $.108669  $00543 


Per  8  c.  p. 

lamp  hour 

$.00336 


In  the  foregoing  figures  we  have  assumed  that  a  16-cp  lamp  re- 
quired so  watts  and  that  the  8-cp  lamp  which  is  to  be  placed  in 
the  humblest  home  rcipiires  30  watts.  The  Public  Lighting  Commis- 
sion is  now  doing  some  incandescent  lighting. 

COST  OF  INCANDESCENT  LIGHTING  OF  PUBLIC  BUILDINGS. 

We  have  not  discussed  this  department  of  the  commission's  ^ork 
because  the  interest  in  it  is  comparatively  little.  The  commis.-vion's 
figures,  however,  should  serve  to  show  what  could  be  done  if  its 
system  of  incandescent  lighting  were  extended  to  those  humble 
homes.  The  published  figures  prove  unfortunately  to  be  as  decep- 
tive as  those  on  street  lighting.  To  begin  with,  and  as  already 
noted,  the  incandescent  lighting  of  the  station  and  of  the  commis- 
sion's offices  is  reckoned  as  incandescent  output,  and  it  thereby 
serves  to  reduce  the  average  cost  per  kw-hour.  Such  lighting  is  an 
unquestionable  operating  expense.  If  we  cut  this  out  of  the  incan- 
descent lighting  alone,  we  would  have  to  readjust  the  distribution 
of  expense  between  arc  lighting  and  incandescent  lighting.  Next  we 
have  to  consider  the  duplications  in  output  records  already  noted. 
It  results  that  we  must  figure  on  the  entire  output  of  the  plant  as 
stated  in  kw-hours. 

The  total  kw-hour  output  is  given  in  the  report  as  4,323,849.  The 
arc  total  is  arrived  at  by  volt  and  ampere  readings  on  the  arc  board, 
from  which  a  constant  is  derived,  and  this  constant  is  multiplied  by 
the  number  of  lamps  in  use. 

The  alternating  total  is  obtained  from  wattmeter  readings  on  the 
alternating  switchboard.  As  nearly  as  may  be  estimated,  at  least 
5  per  cent,  must  be  deducted  from  these  figures  for  current  used  in 
operating  the  plant  w  hich  should  not  be  considered  as  output ;  or 
doubly  reckoned  as  output,  as  we  have  already  seen  in  reckoning  the 
true  number  of  arc  lamps.  Therefore,  the  true  number  of  kw-hours 
is  4,117,556. 

But  this  output  is  measured  at  the  switchboard.  In  order  to 
find  the  cost  of  supply  at  the  place  of  use  the  intervening  losses  of 
energy  must  be  deducted.  It  is  safe  to  say  that  in  this  combined 
arc  and  alternating  plant  with  long  transmission  lines  and  step-up 
and  step-down  transformers,  these  losses  are  at  least  30  per  cent, 
of  the  output.  Therefore,  the  supply  available  for  sale  would  be 
2.882,359  kw-hours.  We  have  seen  that  the  total  output  costs  $192,- 
394.69.     Therefore,  the  cost  per  available  kw-hour  is  6.7  cents. 

We  have  assumed  that  the  8-cp  lamp  at  %  cent  per  hour  requires 
30  watts.  This  equals  a  rate  per  kw-hour  of  8J^  cents,  or  1.63  cent 
per  kw-hour  above  the  cost  of  producing  the  current.  While  it  is 
true  that  the  above  cost  contains  the  items  that  pertain  exclusively  to 
the  street  arc  lamps,  yet  a  plant  engaged  in  commercial  work  must 
not  only  furnish  and  trim  commercial  arc  lamps,  but  must  have 
an  increased  force  of  office  men,  meter  men  and  trouble  men,  over 
that  employed  in  the  Detroit  Municipal  Plant.  Moreover,  five-sixths 
of  the  current  furnished  by  the  Detroit  plant  now  is  used  in  arc  lamps 
burning  3.744  hours  per  year.  This  is  in  direct  contrast  to  the 
average  commercial  plant,  which  has  to  keep  machinery  in  readiness 
for  a  demand  that  extends  over  less  than  2,000  hours  per  year.  It  is 
clear  to  us  that  should  the  Public  Lighting  Commission  engage  in 
commercial  work  with  proper  provision  made  for  a  sinking  fund  and 
a  depreciation  account,  not  only  would  the  6.7  cent,  but  in  addition 
the  1.63  cent,  would  be  required  to  meet  the  cost  of  each  kw-hour 
produced. 


TIlLKi:  IS  NO  VALUED   ISVENTOkY. 

We  have  tlisiiis.sed  thus  far  the  statements  contained  in  the  Seventh 
Annual  Krpori  i>f  the  I'ublic  Lighting  Commission  of  Detroit  and 
have  ciKleavored  to  draw  conclusions  warranted  by  the  experience 
of  those  who  have  learned  the  street  lighting  bu.sine^s  most  tlior- 
oiighly.  Hut  the  fact  remains  that  the  one  thing  which  would 
make  our  investigation  complete,  namely,  an  inventory,  is  missing 
from  the  pages  of  this  report. 

No  valued  inventory  of  this  properly  has  ever  been  taken.  The 
commission  stales  that  the  plant  has  cost,  in  round  numbers,  $<j30,ooo; 
that  $153,(KK)  has  been  charged  off  as  depreciation;  and  that  the 
difference,  or  approximately  $775,000,  is  the  present  value.  Wc  learn 
that  ihey  are  now  discarding  $100,000  worth  of  machinery  and 
lamps  ;  and  that  one  costly  pole  line  has  been  practically  abandoned, 
the  aerial  wires  being  replaced  by  underground  cables.  Wc  know 
that,  apparently,  operating  expense  has  been  charged  to  construction. 
What  wc  do  not  know  and  cannot  find  out  by  the  report  is  the  real 
value  to-day  of  the  property  of  the  Public  Lighting  Commission. 

The  only  way  in  which  the  commission  can  prove  that  the  cost 
of  an  arc  lamp  per  year  is  $63.82  is  by  having  an  unbiased  expert 
make  an  inventory  of  their  plant.  If  this  expert  will  show  in  his 
report  that  the  present  value  of  the  lighting  commission's  property 
is  equal  to  the  estimated  value  in  the  Seventh  Annual  Report,  then 
the  commission's  conclusions  are  correct  and  the  proper  amount 
has  been  charged  to  depreciation  each  previous  year ;  on  the  otJier 
hand,  should  the  inventory  show  a  less  value  than  that  given  in  the 
report,  then  Electrical  World  and  Engineer'.s  conclusions  are 
correct  that  only  a  part  of  the  operating  expense  has  been  accounted 
for  each  year,  and  that  the  remainder  of  these  expenses  must  be 
met  by  the  taxpayer  at  some  future  day,  and  we  fear  in  a  manner 
that  must  come  as  a  very  disagreeable  surprise. 


New  York  Central's  Hotel. 


The  New  York  Central  Railway  Company  plans  to  put  up  a  big 
hotel  at  the  Grand  Central  Depot,  New  York.  The  building  is  to 
comprise  a  large  hotel  containing  more  rooms  than  the  Waldorf-As- 
toria, a  department  store,  with  a  greater  floor  space  than  Wana- 
maker's,  offices,  besides  all  of  the  railroad  facilities  for  its  through  and 
suburban  trains,  and  with  underground  connections  with  the  subway. 
These  plans  of  the  Central,  and  as  to  power,  have  been  made  public 
by  Mayor  Low  at  a  meeting  of  the  special  committee  of  the  Board  of 
Estimate  and  Apportionment,  which  has  had  charge  of  the  Park 
Avenue  improvement.  The  committee  report  approves  the  plans 
outlined  and  several  others.  The  New  York  Central  agrees  to  begin 
work  on  the  changes  within  30  days  after  the  proper  legislation  has 
has  been  secured, *nd  agrees  to  substitute  electricity  or  some  other 
non-combustible  agency  for  steam  as  a  motive  power  below  the  Har- 
lem. Relative  to  the  change  of  motive  power  the  report  states  : 
"Steam  is  forbidden  on  the  whole  of  Park  Avenue  south  of  the 
Harlem  River.  The  bill,  as  drawn,  permits  the  use  of  steam  in  case 
of  a  breakdown  of  the  new  motive  power,  for  a  period  not  exceed- 
ing three  days  ;  and,  for  a  violation  of  this  provision,  imposes 
upon  the  railroad  a  penalty  of  $500  a  day  after  three  days,  unless 
meanwhile  the  railroad  has  obtained  the  certificate  of  the  Mayor 
that  the  use  of  steam  is  further  justified  by  the  emergency.  In  view 
of  the  difficulty  experienced  this  winter  by  the  Manhattan  Railroad 
Co.  with  its  primary  installation  of  electric  power  ;  and  in  view  of 
the  still  more  recent  accident  to  the  power  house  at  Niagara  Falls, 
your  committee  believes  that  such  a  provision  for  emergency  is  in 
the  public  interest.  The  clause  in  the  bill  relating  to  the  emergency 
is  so  carefully  drawn  as  to  make  abuse  of  it  very  unlikely." 


Niagara  Power  in  Ontario. 

It  is  stated,  so  our  Canadian  correspondent  informs  us,  that  all  the 
important  municipalities  within  a  radius  of  100  miles  of  Toronto  will 
co-operate  in  an  effort  to  secure  a  Niagara  Falls  power  concession 
at  the  approaching  session  of  the  Ontario  Legislature.  It  is  proposed 
to  run  trunk  cables  from  Niagara  Falls  east  as  far  as  Toronto  and 
west  as  far  as  London,  Ont.,  and  supply  power  to  the  different  places 
along  the  routes.  It  is  claimed  that  power  can  thus  be  obtained  at 
a  cost  at  least  50  per  cent,  lower  than  that  of  the  present  steam-pro- 
duced electrical  power  in  Toronto,  which  is  $40  to  S60  per  horse- 
power-year. 


February  28,  1903. 
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The  Construction  of  Aerial  Telephone  Lines— V. 


By  Arthur  V.  Abbott,  C.  K. 

IN    last    issue   three  tables   were  given,  each   presenting  data    for 
estimating  the  various  items  of  cost  in  pole  line  construction. 
In    Table    4,    herewith,    some    examples    of    complete    cost    of 
pole  lines  are  given — Tables  4,  5  and  6  being  identical   with   Figs. 
4,  5  and  6. 

In  this  table  two  kinds  of  poles  are  shown— chestnut,  pine^and 
two  sets  of  curves  are  given,  one  for  iron  wire  and  one  for  copper. 
For  both  sets  the  height  of  poles  is  found  on  the  lower  horizontal 
scale  reading  from  left  to  right  for  the  iron  wire  line  and  from  right 
to  left  for  the  copper  wire  lines.  The  total  cost  per  mile  is  found 
upon  the  left-hand  side  of  the  sheet  for  iron  wire  lines,  and  on  the 
right-hand  side  for  the  copper  lines.  The  basis  of  estimating  the 
total  cost  allows  three  standard  ten-pin  arms  to  a  25-ft.  line,  four  to 
a  30-ft.,  five  to  a  3S-ft.,  seven  to  a  40-ft.,  nine  to  a  so-ft.  line,  twelve 
arms  each  to  a  55-ft.,  a  60-ft.  and  a  6s-ft.  line.  Each  arm  is  supposed 
to  be  fully  equipped  with  a  wire  on  each  pin,  but  no  knobbing  is 
ancluded.    For  iron  wire  lines  No.  9  iron  wire  is  assumed,  and  chestnut 
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give  the  cost  per  mile  of  cable  installed  in  conduit  of  various  prices 
as  per  the  lower  scale.  Thus  a  mile  of  loo-pair  cable  in  conduit  at 
20  cents  per  duct  foot  will  cost  $3,900 — $39  per  circuit  mile.  The 
cheapest  open  wire  line  to  carry  too  circuits  would  be  a  30-ft.  line 
uith  three  cables  and  three  cross  arms,  and  would  cost  $8,000,  or 
$80  per  circuit  mile.  On  the  other  hand,  a  2S-pair  cable  in  35-cent 
conduit  will  cost  $3,940  per  mile,  or  $157.50  per  circuit  mile,  while 
a  45'  open  wire  line  will  only  cost  $2,600 — $105  per  circuit  mile.  It  is, 
therefore,  obvious  that  when  many  circuits  are  needed,  underground 
lines  are  by  far  the  cheapest  in  original  construction,  to  say  nothing 
about  decreased  cost  of  labor,  but  when  there  are  few  circuits  the 
open  wire  of  aerial  cable  is  the  cheapest  to  install. 

In  discussing  underground  wire  plant  it  was  shown  that  it  was 
impossible  for  many  reasons  to  realize  the  full  efficiency  of  all  wire 
installed.  Similarly  with  an  aerial  route  there  will  be  more  or  less 
(if  the  pole  and  cross  arm  capacity  that  cannot  be  usefully  employed. 
Insulators  and  wire  can  be  more  closely  controlled  than  is  possible 
with  any  form  of  cable,  for  only  as  many  insulators  and  as  much 
wire  need   be  erected  as  can  actually  be  put  in  service.     Thus  the 
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FIG.   4. — COMPLETE  COST  OF   POLE  LINES. 

poles.  For  the  copper  wire  lines  three  sets  of  two  curves  each  are 
shown,  one  for  .080  B.  &  S.  copper,  one  for  .104  B.  &  S.  and  one  for 
.165  B.  W.  S.  For  each  size  of  wire  a  curve  for  pine  and  a  curve  for 
chestnut  poles  is  shown. 

In  Table  5  a  comparison  between  the  cost  of  aerial  and  underground 
lines  is  made.  Holding  the  sheet  with  B  in  the  lower  right-hand 
comer  the  lower  scale  is  height  of  poles  in  feet  and  the  right-hand 
scale  is  the  cost  per  mile  of  entire  line  using  pine  or  cedar  pole.  There 
are  two  curves — C  for  .104  copper  and  D  for  .080  copper.  Holding 
the  table  so  that  A  is  in  the  lower  right-hand  corner,  there  are  on 
the  bottom  of  the  sheet  two  horizontal  scales,  one  devoted  to  the 
height  of  poles  in  feet,  reading  from  left  to  right,  while  the  other  is 
the  cost  of  conduits  per  duct  foot  from  15  cents  to  55  cents,  reading 
from  right  to  left.  The  cost  per  mile  of  completed  line  of  cither 
kind,  is  found  on  the  right-hand  scale.  Ten  comparative  curves  are 
shown  upon  this  sheet.  No.  i,  headed  "Open  Wire  Only,"  gives  the 
total  cost  per  mile  for  lines  carrying  only  open  wire  and  no  cable. 
No.  2  includes  one  2S-pair  aerial  cable.  No.  3  one  25-pair  cable  and 
one  so-pair.  No.  4  one  25-pair  cable,  one  50-pair  and  one  loo-pair. 
and  No.  5  adds  a  second  lOO-pair  cable.    Curves  Nos.  6,  7,  8,  9  and  10 


FIG.  5. — COMP.\R.\TIVE  COST  OF  AERIAL  AND  UNDERGROUND  LINE.S. 

working  efficiency  of  the  pole  line  is  somewhat  greater  and  the  conduit 
or  aerial  cable,  and  in  large  exchanges  carefully  planned,  85  per  cent, 
efficiency  has  been  achieved.  Taking  probable  inefficiency  into  con- 
sideration. Table  6  gives  a  comparison  between  underground  wire 
|)lant,  aerial  cable  and  open  wire  on  the  circuit  mile  basis.  On  the 
bottom  of  the  sheet  there  are  two  scales,  one  reading  from  left  to 
right,  showing  the  number  of  pairs  per  cable,  applicable  to  both  aerial 
and  underground  cable ;  the  other  from  right  to  left  for  open  wire. 
The  left-hand  scale  shows  the  cost  per  available  pair  mile  for  all 
kinds  of  wire  plant.  There  are  three  sets  of  curves.  The  full  lines 
show  the  cost  of  underground  wire  in  cables  from  20  to  200  pairs. 
There  are  four  curves,  one  for  conduit  of  4  ducts,  one  for  8  ducts, 
one  for  12  ducts  and  one  for  16  ducts;  the  cost  of  these  various 
sizes  of  conduit  being  the  same  as  shown  in  the  article  on  "Conduit 
Construction."  The  dotted  curves  on  the  left  hand  of  the  sheet  give 
the  cost  of  aerial  cable  on  30-ft.,  40-ft.,  50-ft.  and  60-ft.  pole  lines ; 
the  cable  cost  being  that  shown  in  the  paragraphs  on  the  "Cost  of 
.\erial  Cable."  On  the  right  hand  of  the  sheet  there  are  five  "dot 
dash"  curves,  giving  the  cost  of  open  wire  on  25-ft.,  30-ft.,  40-ft.. 
50-ft.  and  60-ft.  pole   lines,   calculated   by  the  data   of  this  section. 
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These  curves  show  very  cuiiclusively  ih.ii  whtii  iium  -.-j  lo  100 
circuits  are  needed  the  aerial  cable  is  the  clicapcst  furin  of  wire  plant 
so  far  as  oriKinal  cost  only  is  concerned.  For  le.ss  than  25  circuit.* 
the  open  wire  line  is  cheaper,  while  when  there  arc  more  than  a 
hundred  circuits  underground  conduit  is  cheaper.  Uut  this  com- 
parison applies  only  to  original  cost. 

In  .succeeding  paragraphs  it  will  be  shown  that  the  annual  cost 
ol  maintenance  and  depreciation  is  for  all  forms  of  aerial  line  at 
least  twice  as  great  as  for  underground,  lo  say  nothing  of  the  more 
reliable  service  rendered  by  the  latter.  Suppose  now  that  a  tele- 
phone company  builds  its  plant  from  the  proceeds  of  a  bond  issue, 
bearing  say  0  per  cent,  interest.  To  cover  depreciation  and  main- 
tenance on  underground  plant,  7  per  cent,  per  annum  must  be  allowed, 
while  on  an  aerial  plant  19  per  cent,  is  necessary  for  the  same  items. 
The  total  annual  charges  will  then  be  13  per  ccn\.  for  the  underground 
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Number  of  Pairs  per  Cable 
COMPARISON   BETWEEN    UNDERGROUND   WIRE    PLANT,   AERIAL 
CABLE    AND    OPEN    WIRE    PLANT. 


plant  and  25  per  cent,  for  the  aerial,  and  hence  about  $200  can  be 
invested  in  underground  plant  to  every  $100  in  an  aerial  one.  and 
make  annual  expense  exactly  the  same.  In  any  such  calculation  it 
is  impossible  to  valuate  the  additional  advantages  to  accrue  from  the 
better  service  that  the  underground  system  offers  in  securing  an 
immunity  of  interruptions  to  subscribers,  to  which  the  aerial  line 
is  always  liable.  Subscribers  are  better  satisfied ;  there  is  no  lost 
income  from  telephones  out  of  service,  etc.,  none  of  which  can  be 
estimated  in  dollars  and  cents.  For  such  reasons,  therefore,  it  is 
safe  to  assume  that  whenever  during  the  lifetime  of  the  plant  more 
than  a  hundred  circuits  may  be  expected  the  underground  plant  is 
the  cheapest  and  best  in  the  long  run. 

ANNUAL  EXPENSE. 

The  annual  expense  of  open  wire  lines  is  more  variable  and  higher 
than  on  any  other  item  in  the  telephone  plant,  for  the  pole  line  is 
subjected  to  a  greater  number  of  destructive  forces,  and  those  of 
greater  intensity  than  any  part  of  the  plant. 

Depreciation. — The  causes  producing  depreciation  are  four:     ist. 


The  graiiii.il  rotting  of  all  the  woodv\urk.  jiid.  The  growth  of  the 
territory  served,  .so  that  bouner  or  later  the  pule  line  capacity  is 
exhausted  beyond  the  possibility  of  increase,  jrd.  The  constantly 
increasing  demands  of  city  authorities  to  substitute  underground 
conduit  for  open  wire.    4th.  The  sleet  storm. 

1st.  Dciay.  I^xpcricncc  has  shown  that  the  rotting  of  poles  takes 
place  close  to  the  ground  level,  within  about  a  foot  above  and  below 
it,  where  the  pole  is  most  exposed  to  air  and  moisture.  Few  forms 
of  preservative  treatment,  except  crcosotiiig,  seem  to  have  any  sen- 
sible retarding  effect  on  the  rot,  and  on  the  average  poles  must  be 
replaced  in  about  8  years.  Cross  arms  and  pins  last  longer,  though 
the  point  of  attachment  of  the  arm  to  the  pole  is  a  weak  spot  and 
soon  rots.  The  base  of  the  pole  is  also  constantly  exposed  to  all 
sorts  of  extraneous  attacks ;  the  impact  of  wheels,  the  nibbling  of 
horses,  the  mischievous  ingenuity  of  the  street  urchin ;  all  conspire 
to  .shorten  the  life  of  the  pole. 

2nd.  Groivlh  of  Territory. — Increase  in  the  number  of  subscribers 
has  a  marked  eflfcct  on  the  depreciation  of  pole  lines.  A  certain 
number  of  subscribers  is  estimated  for  a  given  territory,  but  within 
a  few  years  this  number  has  possibly  quadrupled.  By  no  possible 
means  can  the  original  line  be  made  to  carry  so  great  an  increase; 
either  a  new  line  must  be  built  on  the  old  route  or  the  new  plant  must 
go  underground ;  in  either  case  the  old  line  must  bear  entire  de- 
preciation. 

3rd.  Change  in  City  Requirements. — The  regulations  of  all  cities 
are  each  year  growing  more  and  more  hostile  to  the  employment  of 
open  wire,  and  almost  universally  the  telephone  companies  are  being 
urged  to  go  underground,  or  to  enlarge  the  territory  of  the  under- 
ground plant  they  already  have.  This  becomes  a  very  potent  cause 
of  depreciation.  Fifteen  years  ago  there  was  little  wire  underground ; 
now  few  cities  will  tolerate  aerial  lines  except  in  the  outskirts,  and 
even  the  smaller  towns  are  pushing  toward  the  underground  goal. 

4th.  Sleet  Storms. — But  of  all  the  forces  that  prey  on  the  open 
wire  line  the  sleet  storm  is  the  most  destructive,  and  most  to  be 
dreaded.  No  winter  passes  that  does  not  wreck  many  miles  of  tele- 
phone and  telegraph  wires;  few  in  which  the  havoc  is  not  widespread; 
and  the  telephonic  isolation  of  some  of  even  the  larger  cities  is  more 
than  occasional.  Witness  the  "big  storms"  of  1888  and  1890  in  New 
York  and  New  England,  and  those  of  1895,  1896  and  1900  in  Chicago 
and  St.  Louis.  A  few  specific  instances  may  be  of  value.  In  the 
sleet  storm  of  February  last  one  telephone  company  operating  along 
the  Atlantic  coast  lost  not  less  than  $250,000,  while  five  companies  in 
Pennsylvania  and  New  Jersey  suffered  more  than  $300,000,  and  about 
the  same  time  so  far  south  as  Lexington,  Ky.,  half  of  the  poles  in 
the  country  went  down.  Mr.  Ellicott,  city  electrician  of  Chicago, 
reports  a  storm  last  March  that  required  seventy-five  miles  of  new 
wire;  and  the  author  has  a  very  vivid  recollection  of  a  couple  of  sleet 
storms  that  cost  a  telephone  company  in  the  aggregate  at  least  $60,000. 

When  all  these  items  are  carefully  considered,  in  the  light  of  ex- 
perience over  a  considerable  period  of  time,  it  is  found  that  an  allow- 
ance of  12.5  per  cent,  on  first  cost  is  the  least  that  can  be  considered 
fair  for  open  wire  lines.  It  is  probable,  nay  certain,  that  as  large  a 
percentage  is  not  needed  every  year,  but  unless  unexpended  balances 
are  carried  to  "Deferred  Depreciation"  the  time  comes  when  a  very 
few  hours'  work  of  the  wind  will  not  only  wreck  the  pole  line,  but 
wreck  the  treasury  in  the  absence  of  such  a  safeguard. 

MAINTENANCE. 

The  annual  maintenance  of  aerial  line.<;  is  equally  onerous.  Cross 
arms  rot,  insulators  pull  oflf,  or  boys  break  them  with  a  rifle  ball.  A 
falling  tree  branch  may  tear  open  half  a  dozen  lines.  An  extra  frosty 
night  will  pull  a  lot  of  lines  out  of  the  Mclntires.  or  even  rupture 
the  wire  itself.  A  fire  alone  may  be  the  knell  of  many  circuits,  for 
firemen  are  ruthless  when  a  pole  opposes  the  hose.  Even  a  waste- 
paper  basket  fire  will  spoil  all  the  aerial  cable  in  a  pole  line,  for  the 
lead  melts  like  butter  under  the  least  blaze.  The  ordinances  of  many 
towns  contain  provisions  requiring  the  removal  of  lines  to  permit 
of  house  moving,  for  which  the  owner  does  not  always  pay.  While 
even  copper  wire  from  its  inoxydizable  qualities  is  seemingly  immune 
from  maintenance,  it  yet  falls  sometimes  a  prey  to  those  in  whom 
enterprise  is  greater  than  their  respect  for  the  commandments,  for 
there  are  instances  recorded  where  many  miles  of  working  circuits 
have  been  stolen.  For  these  and  divers  other  reasons  the  maintenance 
of  aerial  lines  will  average  at  least  6  per  cent,  on  original  cost. 


February  28,  1903. 


ELECTRICAL     WORLD     and    ENGINEER. 


361 


A  Unique   Electric  Light  Plant. 


By  L.  B.  Cherry. 

AN  electric  plant  operated  by  hot  water  is  the  latest  develop- 
ment in  the  Far  West,  and  forms  the  subject  of  this  article. 
Thcrniopolis,  Wyoming,  is  the  scene  of  this  novel  achieve- 
ment, and  it  may  be  of  interest  to  give  a  brief  history  of  the  town 
and  the  Big  Horn  Basin  Hot  Springs,  which  are  so  potent  in  healing 
and  at  the  same  time  are  the  source  of  power  for  an  electric  light- 
ing plant. 

In  1897  the  Government  purchased  a  tract  of  land  10  miles  square 
from  the  Indians,  and  donated  one  mile  square  and  the  hot  springs 


FIG.     1. — VIEW    OF    SPRING. 

to  the  State,  the  remainder  of  the  tract  being  thrown  open  to  set- 
tlement. Just  across  the  Big  Horn  River  from  the  springs  the  town 
of  Thermopolis  was  laid  out,  and  soon  contained  a  number  of  fine 
cut-stone  business  houses  and  hotels.  The  State  has  built  a  $10,000 
steel  bridge  across  the  river,  and  laid  out  a  park  Yi  mile  square, 
which  will  be  set  with  trees  and  shrubbery  next  summer.  The  State 
has  also  built  a  free  bath  house  of  cut  sandstone,  and  this,  with  a 
plunge  bath  house  and  sanitarium  makes  Thermopolis  a  health  re- 
sort second  to  none  in  the  Far  West. 

There  are  several  large  hot  springs  along  the  river,  and  from  the 
river  bed  hot  springs  bubble  to  an  extent  that  for  miles  the  river 


FIG.    2. — VIEW    OF   PORTION    OF    FALLS. 

never  freezes  over,  thus  making  it  an  ideal  stream  for  water  power. 
The  waste  water  from  the  largest  of  these  springs  is  used  by  the 
Thermopolis  Electric  Light  &  Power  Company  for  power.  Fig.  I 
shows  the  spring,  which  is  a  hot,  seething  pool  20  ft.  in  diameter 
and  so  deep  that  it  has  never  been  fathomed.  Sulphurous  gas  and 
steam  are  released  at  the  surface,  the  effect  of  which  gases  is  to 
impart  a  bluish  tinge  to  the  water.     The  temperature  of  the  water 


is  138"  F.  The  volume  of  water  is  750  cu.  ft.  per  minute,  with 
a  head  of  48  ft.  available  for  power.  Fig.  2  shows  part  of  the 
water  as  it  falls  over  a  beautiful  snow-white  formation  into  the 
river  48  ft.  below. 

In  the  construction  of  the  power  house,  a  room  16  ft.  by  24  ft. 
was  excavated  from  the  solid  rock  formation  next  to  the  river 
just  to  the  left  of  the  view  represented  in  Fig.  2,  and  to  gain  access 
to  it,  one  must  go  down  a  stairway  to  the  river  and  land  on  a  nat- 
ural porch  overhung  with  stalactytes  tinged  with  many  colors. 

Fig.  3  gives  an  idea  of  the  exterior  of  the  plant.  The  equipment 
at  present  consists  of  a  30-kw.,  1,100-volt  Westinfehouse  alternator, 
belted  to  a  13-inch  "American"  turbine  of  the  horizontal  type.  Ow- 
ing to  the  steam  and  gas  which  the  hot  water  gives  off  when  being 
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FIG.    3. — VIEW    OF    EXTERIOR    OF   PLANT. 

agitated,  the  turbine  had  to  be  placed  as  near  tail-water  as  possible 
to  get  the  full  value  of  the  power,  as  otherwise  the  steam  and  gas 
would  have  partly  filled  the  draft  tube. 

A  small  street  car  line  will  be  put  in  next  summer  to  carry  pas- 
sengers to  the  springs,  which  are  one  mile  from  town.  When  the 
present  plant  becomes  too  small,  a  power  will  be  developed  in  the 
river,  where  1,000  hp  can  easily  be  obtained.  The  company  will  then 
have  power  to  sell  for  irrigation,  and  for  the  operation  of  coal  mines 
which  are  only  a  few  miles  out  of  town . 

Gold  and  nickel  were  recently  discovered  while  boring  a  well,  and 
should  these  metals  prove  to  exist  in  paying  quantities  electric  power 
for  the  mines  will  probably  be  furnished. 


Revenues  of  Wireless  Telegraphy. 

In  regard  to  the  expenses  and  revenues  of  wireless  telegraph 
work,  Mr.  Marconi  is  quoted  in  a  recent  interview  by  a  represen- 
tative of  Dow,  Jones  &  Co.,  the  financial  news  agency,  as  follows: 

"I  am  informed  that  the  cost  of  installing  a  transatlantic  cable 
approximates  $4,000,000,  and  that  the  cost  of  maintenance  and  oper- 
ation approximates  10  per  cent.,  or  $400,000  per  annum.  The  cost 
of  installing  wireless  stations,  capable  of  doing  an  equal  amount  of 
business,  is  $200,000.  On  account  of  this  much  lower  initial  outlay, 
the  relative  cost  of  maintenance  and  operation  is  proportionately 
greater.    I  estimate  it  at  25  per  cent.,  or  $50,000  per  annum." 

"What  do  you  estimate  the  earning  capacity  of  such  a  station 
to  be?" 

"The  maximum  speed  attainable  with  the  present  apparatus  is  30 
words  a  minute.  We  consider  18  words  a  good  average  at  present, 
but  with  the  perfection  of  the  instruments  we  shall  be  able  to  main- 
tain a  higher  average  than  even  30  words  a  minute.  Estimating  the 
present  average  is  but  10  words  per  minute  and  the  average  price 
of  transmission  but  7  cents  per  word,  the  revenue  would  be  $42  per 
hour,  or  $1,008  per  day,  or  over  $365,000  per  year  for  each  station^ 
Our  contract  with  the  Canadian  government  binds  us  to  a  maximum 
charge  of  10  cents  per  word  for  ordinary  commercial  service  and  5 
cents  for  government  and  press  service." 

"Can  you  give  an  estimate  of  the  probable  earnings  from  marine 
communication  between  ships  and  from  ship  to  shore?" 

"The  best  answer  to  that  is  that  the  English  Marconi  Company 
has  one  contract  which  produces  a  revenue  sufficient  to  pay  6  per 
cent,  interest  on  the  entire  capitalization  of  the  company." 


36j 


HLECTKILAL     WORLD     and     KNGINEER. 


Vor,    XI. I,  No   t). 


The   Mercury   Vapor   Lamp. 

Mr.  II.  J.  Dowsing,  in  a  letter  dated  February  4,  to  the  l^iulon 
EUctriitan,  culls  uttcniioii  to  a  patent  un  a  mercury  vapor  lamp 
(No.  4,2bi)  issued  to  him  in  iUcjlb.  The  firms  engaged  in  the  lamp 
industry  at  that  date  seemed,  he  says,  to  be  very  busy,  and  quite 
satisfied  with  carbon.  "Now,  however,  tliat  the  mercury  lamp  has 
been  shown  to  be  practicable  by  the  Americans,  it  might  be  possible 
to  get  such  a  patent  taken  up  even  by  an  English  firm.  I  have 
learned,  like  many  others,  that  the  most  likely  source  from  which 
assistance  could  be  obtained,  or  an  invention  even  inquired  into,  is 
an  American  one. 

"I  may  mention  that  after  spending  a  considerable  amount  of  time 
and  money  in  making  this  mercury  lamp,  and  not  succeeding  in  get- 
ting it  taken  up.  I  became  somewhat  tired  of  paying  the  aiinu.il 
patent  fees,  and,  having  stopped  same,  the  patent  has  now  lapsed. 
Mercury  lamps,  therefore,  can  be  made  free  of  royalty  by  British 
firms,  who  will  probably  think  they  have  gained  something  by  not 
being  too  rash  in  taking  up  a  new  invention. 

"Previous  to  my  experiments  which  led  lo  the  making  of  this 
lamp,  I  had  not  heard  or  read  of  a  mercury  vapor  lamp  having  been 
made.  I  was  led  to  take  up  the  matter  by  noticing  the  particularly 
brilliant  spark  obtained  from  the  vapor  of  mercury  when  using  a 
mercury  brake.  I  usually  employed  a  small  transformer  to  take  the 
current  from  the  city  circuit  at  100  volts,  increasing  the  pressure  to 
about  2,000.  Of  course,  the  lamp  only  wanted  starting,  after  which 
the  pressure  might  be  considerably  reduced." 


Telephone  Cables  and  a  Sui>({cstion  as  to  Unreason- 
able Specifications. 


M  M 

■   VARIOUS  DESIGNS  OF  MERCURY  VAPOR  LAMPS. 

In  the  succeeding  issue  of  the  same  journal  the  specifications 
of  the  Dowsing  patent  are  reprinted,  from  which  we  reproduce 
the  accompanying  cuts.  A  glass  tube  is  employed  of  very  small 
bore,  such  as  is  used  for  thermometers,  into  the  ends  of  which 
are  sealed  leading-in  wires  to  terminals  within  the  tube.  The  tube 
is  exhausted  so  as  to  produce  a  partial  vacuum,  and  through  it  is 
passed  an  electric  current,  preferably  alternating.  In  order  to  obtain 
a  considerable  area  of  luminosity,  the  tube  may  be  bent  into  a  coil 
or  like  form,  the  convolutions  of  which  being  near  together  present, 
when  illuminated,  a  considerable  area  of  light.  It  is  found  of  ad- 
vantage to  put  in  the  bulbs  into  which  the  terminals  are  sealed  a 
quantity  of  mercury  or  of  an  amalgam  of  mercury  with  other  metal. 
The  accompanying  illustrations  represent  various  forms  of  lamps. 
In  each  case  two  bulbs,  B,  are  connected  by  a  small  bore  tube,  T, 
which  may  be  sent  and  shaped  in  various  ways.  Each  bulb,  B. 
contains  mercury,  M,  lying  on  the  end  of  a  leading-in  wire,  IV, 
which  is  sealed  through  the  glass.  When  currents  of  high  tension 
are  supplied,  the  interior  of  the  glass  tube  becomes  highly  illumi- 
nated. It  is  of  advantage  sometimes  to  warm  the  lamp  before 
starting,  so  as  to  render  the  rarefied  atmosphere  within  it  more  con- 
ductive by  the  presence  of  a  little  mercury  vapor.  The  patent  claim 
is  as  follows : 

An  electric  lamp  consisting  of  a  glass  tube  of  very  small  bore 
connecting  two  bulbs  containing  mercury  which  are  connected  by 
leading-in  wires  sealed  through  the  glass  to  a  source  of  high-tension 
electricity,  the  atmosphere  within  the  tubes  and  bulbs  being  rarefied. 


Uv  Fkeucrick  J.  Halu 
In  an  article  on  "Wire  and  Cable  Specifications,"  published  ui  the 
Elkctkical  VVukLK  ANu  Encinekh,  December  13,  1902,  the  writer 
endeavored  to  show  the  impossibility  of  conforming  to  some  of 
the  rules  of  the  National  Board  of  Fire  Underwriters  for  insulation 
resistance  and  pressure  tests. 

Impos.sible  rec|uiremfiits,  however,  are  not  confined  to  these  rules, 
nor  to  tests  for  determining  the  dielectric  qualities  of  rubber  com- 
pounds. The  tensile  and  torsion  tests  required  for  hard-drawn 
copper  by  telephone  companies  is  another  example  in  point.  A  rcce»t 
specification  for  16  B.  W.  G.  hard-drawn  single-pair  telephone  cable, 
requires  each  wire  to  have  a  tensile  strength  of  not  less  than  225 
lbs.  and  to  stand  45  twists  in  6  inches. 

Everyone  at  all  familiar  with  copper  wire,  knows  that  to  increase 
the  tensile  test  is  to  lessen  the  torsion  test.  You  cannot  get  the 
maximum  of  both  tests  from  the  same  wire.  These  impossi^)le  re- 
quirements have  come  about  by  the  assumption  that  if  a  short  piece 
of  wire  can  be  made  to  stand  certain  tests,  the  same  tests  can  be 
applied  to  the  wire  in  commercial  quantities.  A  wire  is  like  a  chain, 
only  so  strong  as  its  weakest  point.  This  is  equally  true  when  ap- 
plied to  tension,  torsion,  insulation  resistance  or  pressure  tests.  In 
1,000  ft.  of  chain  perhaps  a  dozen  links  might  be  fotmd  that  would 
show  strength  far  beyond  the  average,  yet  no  one  would  demand 
that  all  chains  of  that  size  and  w-eight  should  show  the  same  strength 
as  those  dozen  links  or  be  rejected  as  bad.  If  a  loo-ft.  length  of 
16  B.  W.  G.  hard-drawn  copper  wire  was  cut  into  S-ft.  lengths,  it 
is  a  safe  gamble  that  no  two  pieces  would  give  the  same  tensile  or 
torsion  tests. 

Attention  should  also  be  called  to  the  fact  that  telephone  com- 
panies often  issue  specifications  where  the  outside  diameter  is  strictly 
limited  and  a  certain  insulation  resistance  is  strictly  required,  without 
any  regard  whatever  to  the  relaton  one  bears  to  the  other.  Under 
such  conditions  it  is  merely  a  question  as  to  which  requirement  will 
be  modified. 

Nature  endows  her  creations  with  definite  properties.  These  prop- 
erties man's  ingenuity  can  modify  to  a  certain  extent;  but  his  ability 
in  this  direction  is  strictly  limited.  When  he  attempts  to  go  beyond 
this  limitation  he  is — to  use  a  slang  expression — "up  against  it." 

The  troubles  arising  from  manufacturers  attempting  to  meet  im- 
possible requirements  is  largely  their  own  fault.  The  remedy  lies 
in  their  hands.  If  they  had  more  confidence  in  each  other,  which 
would  mean  a  freer  interchange  of  ideas,  these  troubles  would  soon 
end.  The  condition  for  a  long  time  has  been  simply  this :  Specifi- 
cations imposing  impossible  conditions  are  given  to  a  manufacturer. 
His  protest  is  met  by  a  statement  that  So-and-So  has  conformed  to 
them  or  is  able  to.  Instead  of  verifying  this  statement,  the  manu- 
facturer courts  failure  by  attempting  the  impossible.  If,  on  the 
other  hand,  the  relations  between  manufacturers  were  such  that  they 
would  have  no  hesitation  in  conferring  w'ith  one  another  on  the 
subject,  the  result  would  be  the  elimination  of  impossible  conditions. 
Manufacturers  are  fully  alive  to  the  tough  problems  users  of  elec- 
tric wires  and  cables  are  called  upon  to  solve,  and  appreciate  their 
anxiety  to  get  the  very  best  goods  possible.  They  are  always  ready 
to  go  to  the  limit  of  their  capacity  in  order  to  meet  specifications, 
even  when  the  requirements  are  far  in  excess  of  what  would  seem 
necessary  to  meet  the  conditions  of  service.  But  when  a  manufac- 
turer attempts  the  impossible  he  is  laying  up  trouble  for  himself  and 
his  customer. 


Wireless  Telegraphy  Over  the  Pacific. 


A  telegram  from  San  Francisco  says  wireless  messages  to 
Hawaii  are  to  be  sent  soon  from  the  Pacific  coast,  according  to 
A.  L.  New,  manager  of  the  Pacific  Wireless  Telephone  and  Tele- 
graph Company.  "We  have  the  machinery  under  way,"  he  declared. 
"It  now  only  remains  to  be  decided  whether  Seattle  or  San  Francisco 
shall  be  the  terminus  on  this  coast.  We  have  constructed  powerful 
dynamos,  which  will  be  adequate  to  send  messages  3,000  miles.  An 
intercontinental  system  is  no  more  difficult  of  construction  than 
two  shore  stations,  and  the  last  of  our  outfit  is  already  built.  We 
have  sent  message?  a  distance  of  1,150  miles  with  the  apparatus 
which  we  own  and  control." 


February  28,  1903. 
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A  Discussion  of  Electric  Automobiles. 


At  the  iiiceliiig  ot  the  English  Institution  of  Civil  Engineers  on 
January  13  Mr.  J.  C.  Hawkshaw,  president,  in  the  chair,  the  paper 
read  was  "Electric  Automobiles,"  by  H.  F.  Joel,  Assoc.  M.  Inst. 
C.  E.,  who  stated  that,  in  London  alone,  there  were  over  16,000 
licensed  horse  carriages,  apart  from  private  vehicles,  tradesmen's 
vans,  etc.  It  was  estimated  that  over  200,000  horses  were  stabled 
each  night  in  London,  necessitating  the  daily  removal  of  more  than 
5,000  tons  of  manure  and  refuse,  in  addition  to  what  was  distributed 
over  the  roads,  and  found  its  way  into  the  residences  of  the  people. 
The  growth  of  London  and  other  large  cities  made  the  problem  of 
substituting  motor  cars  for  horse  traction  one  of  the  first  importance, 
and  the  object  of  the  paper  was  to  describe  one  form,  possibly  the 
most  practical,  and  certainly  the  most  interesting  of  all  forms  of 
motor  car,  the  electric  automobile.  These  had  now  become  thor- 
oughly practical  vehicles,  journeys  of  over  lOO  miles  on  one  charge, 
and  tours  of  over  1,000  miles  (from  London  to  Glasgow  and  back) 
having  been  satisfactorily  accomplished. 

The  earlier  experiences  with  various  types  of  cars,  etc.,  were  first 
described,  the  information  being  tabulated  as  far  as  possible  and  the 
historical  side  of  the  subject  being  briefly  dealt  upon.  It  was  only 
since  the  passing  of  the  Locomotives  on  Highways  Act,  in  1896 
that  the  problem  of  motor  cars  has  been  seriously  attacked  in  Eng- 
land. In  Germany,  France,  Austria,  America,  Italy,  Spain,  Belgium 
and  many  other  countries  earnest  attention  was  being  given  to  the 
manufacture  and  the  perfection  of  electric  vehicles,  and  in  most  of 
these  countries  inventors  and  designers  were  assisted  by  their  gov- 
ernments directly  by  subsidies,  by  official  trials  as  in  Berlin,  or 
otherwise.  In  England  it  had  been  left  entirely  to  the  enterprise 
of  the  private  individual  to  compete  with  the  foreigner  for  a  share 
at  least  in  this  new  and  important  industry,  which  even  now  gave 
employment  to  some  10,000  men  in  England.  Tabulated  examples 
of  recent  long-distance  runs  of  carriages  propelled  by  one  charge 
were  given,  and  these  records  were  analyzed  for  comparison,  eleva- 
tions and  plans  of  the  carriages  being  shown  to  scale,  and  the  dis- 
position of  the  batteries  indicated.  As  these  were  all  special  designs 
and  not  merely  adaptations  of  carriages,  they  were  instructive  as 
examples. 

Some  very  careful  tests  to  determine  the  durability  of  storage 
batteries  had  been  made  by  the  Automobile  Club  of  France  in  1889, 
extending  over  6  months,  the  results  of  which  were  given  in  the 
paper.  The  tests  had  been  made  under  conditions  analogous  to 
those  that  would  occur  in  the  carriages  in  practical  use.  The  sets 
of  batteries  had  been  equally  charged  with  24  amp  at  2.5  volts  per 
cell,  but  had  been  discharged  at  rates  varying  from  20  to  100  amp, 
with  intermediate  periods  of  rest,  and  whilst  being  discharged  they 
had  been  subjected  to  artificial  vibrations,  to  give  the  effect  of 
road  vibrations,  and  this  treatment  had  been  continued  until  the 
cells  had  shown  signs  of  failure. 

The  ratio  of  weight  of  vehicle  to  weight  of  storage  battery  was 
next  considered.  Generally  speaking,  as  the  ratio  of  the  battery 
to  the  vehicle  increased,  so  the  distance  the  vehicle  could  be  run  on 
one  charge  was  increased.  But  of  greater  importance,  from  a  prac- 
tical point  of  view,  was  the  load-carrying  capacity,  and  ratio  of 
the  weight  of  useful  load  to  the  weight  of  the  battery  and  vehicle. 
A  battery  of  accumulators  weighing  6  cwt  would  give  10  hp-hours, 
or  67.2  lbs  weight  of  battery  for  i  hp-hour,  taking  the  efficiency 
of  the  motor  and  gear  at  75  per  cent.  Assuming  an  output  of  15 
watt-hours  for  i  lb  of  complete  battery,  such  a  battery  would  convey 
itself  against  a  tractive  resistance  of  50  lbs  per  ton  (or  1/45).  at  the 
rate  of  12  miles  per  hour,  for  a  total  distance  of  250  miles.  If  the 
vehicle  to  convey  this  battery  weighed  6  cwt,  the  distance  that 
could  be  run  with  vehicle  and  battery  would  be  125  miles;  and 
with  a  load  of  3  cwt  (driver  and  passenger)  the  distance  would, 
under  the  same  conditions,  be  reduced  to  100  miles,  equal  to  75  ton- 
miles.  With  twice  the  load,  or  6  cwt,  the  distance  of  the  run  would 
be  reduced  83.8  miles,  but  the  ton-mileage  would  be  the  same;  and 
with  three  times  the  load,  namely,  9  cwt,  the  distance  would  be  still 
further  reduced  to  71.4,  also  equal  to  75  ton-miles.  The  cost  of 
carrying  the  useful  load  would  be,  for  the  3  cwt  load,  at  the  rate 
of  1.8  penny  (,3.6  cents)  per  ton-mile;  for  the  6  cwt  load,  i.i  penny 
per  ton-mile;  and  for  the  9  cwt  load,  0.9  penny  per  ton-mile.  The 
conclusion  would  be  that,  as  the  load  was  increased,  the  cost  of 
conveying  the  useful  load  per  ton-mile  was  reduced;  this  was  so,  but 
the  limit  was  soon  reached  when  the  vehicle  must  be  made  stronger 


and  heavier  to  carry  the  increased  load,  and  the  running  cost  of 
the  whole  would  be  increased,  as  well  as  the  first  cost  and  the  con- 
sequent allowance  for  depreciation  and  interest. 

In  America  batteries  were  made  which  gave  a  very  great  output 
with  a  comparatively  shortened  life  of  the  positive  plates,  and  as  these 
batteries  were  of  comparatively  small  cost  they  could  be  entirely 
renewed,  say,  each  year,  and  this  had  been  stated  to  result  in 
economy.  The  author  considered  that  potentialities  of  electric  pro- 
pulsion of  carriages  on  common  roads  were  very  great. 


Laying  of  a  Submarine  Cable. 


At  the  meeting  of  the  New  York  Electrical  Society  on  February 
18,  Dr.  A.  E.  Kennelly,  of  Harvard  University,  and  an  honorary 
member  of  the  society,  lectured  on  "The  Laying  of  the  Mexican 
Government  Gulf  Cables."  This  is  the  first  cable  of  American  man- 
ufacture laid  for  a  foreign  government.  Dr.  Kennelly  said  that  if 
all  the  cables  now  lying  at  the  bottom  of  the  sea  were  joined  end 
to  end  they  would  measure  200,000  miles,  or  nearly  as  far  as  from 
the  earth  to  the  moon.  The  life  history  of  the  cable  was  shown 
by  a  series  of  lantern  slides,  from  a  view  of  the  spool  machines 
in  the  factory  of  the  Safety  Insulated  Wire  and  Cable  Company  at 
Bayonne,  N.  J.,  to  the  final  joining  aboard  ship  in  the  Gulf  of  Mexico. 
The  cable  was  500  miles  long,  one  inch  thick,  excepting  near  the 
shore,  where  it  was  twice  that  size,  and  weighed  1,300  tons.  It  was 
carried  in  four  deep  tanks  in  a  Norwegian  cable  ship  of  1,400  tons 
burden  to  Vera  Cruz,  and  a  partition  cable  house,  which  had  been 
brought  from  the  United  States,  was  put  togefher,  and  a  two-mile 
length  of  the  cable  was  towed  ashore  and  dragged  up  to  the  house. 
The  end  at  sea  was  joined  to  the  cable  on  the  ship,  which  then  plied 
to  Frontera,  where  another  house  was  erected  and  the  operation 
was  repeated. 

At  Campeche  serious  difficulties  were  met.  The  water  was  very 
shallow  for  seven  miles  out  to  sea,  and  although  the  town  had  19,000 
inhabitants,  it  did  not  possess  a  steam  launch  or  even  a  barge.  A 
one-masted  vessel  was  procured  by  the  cable  people,  the  mast  was 
removed,  and  the  coil  of  seven  miles  was  stowed  away  in  the  boat. 
A  schooner,  with  two  masts,  served  as  a  tug.  When  this  tug  went 
too  fast  the  sails  were  taken  in  and  when  it  was  becalmed  there 
was  nothing  to  do  but  wait.  Eventually  the  end  of  the  first  long 
American  cable  was  made  fast  at  the  cable  house,  which  stands 
almost  on  the  spot  where  the  Spaniards  first  landed  in  Mexico  400 
years  ago. 

In  spite  of  the  inclemency  of  the  weather,  there  was  a  large 
audience,  among  which  were  many  ladies.  Representatives  of  all 
the  prominent  cable  firms  in  the  city  were  present  and  the  splendid 
collection  of  cables  recently  presented  to  the  society  by  the  family 
of  the  late  Cyrus  W.  Field  was  inspected  with  much  interest. 


Science  Abstracts. 


Our  valuable  contemporary.  Science  Abstracts,  will  in  future 
be  published  in  two  sections,  Section  A,  Physics,  embracing  light, 
including  photography;  heat,  sound,  electricity  and  magnetism, 
chemical  physics  and  electrochemistry,  general  physics,  meteorology 
and  terrestrial  physics,  physical  astronomy.  Section  B,  embracing 
steam  plant,  gas  and  oil  engines,  automobiles,  oil  engine  driven 
ships  and  launches,  balloons  and  airships,  general  electrical  engi- 
neering, including  industrial  electrochemistry;  electric  generators, 
motors  and  transformers,  electrical  distribution,  traction  and  light- 
ing, telegraphy  and  telephony.  The  subscription  prices  will  be 
eighteen  shillings  or  four  and  a  half  dollars  for  each  section  sep- 
arately, including  index ;  or  for  the  two  sections,  thirty  shillings, 
or  seven  and  a  half  dollars.  The  American  Physical  Society  is 
now  joined  with  the  Institution  of  Electrical  Engineers  and  the 
Physical  Society  of  London  in  the  direction  of  the  publication  and 
has  elected  Prof.  E.  H.  Hall,  of  Harvard  University,  as  its  repre- 
sentative on  the  publishing  committee.  In  consequence  of  this 
arrangement,  Section  A  will  in  future  be  received  by  all  members 
of  the  American  Physical  Society.  The  American  Institute  of 
Electrical  Engineers  is  also  co-operating  with  the  committee  and 
taking  special  means  to  bring  the  publication  to  the  notice  of  all 
their  members,  who  will  in  future  be  able  to  obtain  it  at  a  reduced 
subscription  rate  through  the  secretary  of  the  American  Institute. 
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New  Telephone  Patents. 


For  sumc  montlis  past  (here  have  apiicarnl  at  Irciiucnt  intervals 
patents  for  various  "receiver  holders. "  These  arc  all  designed  to 
supplement  the  everyday  liook  switch,  forming  a  support  for  the 
receiver  during  conversation.  In  the  patent  issue  of  February  17 
the  latest  device  of  this  type  is  described  in  a  patent  granted  to 
Arthur  J.  llriggs.  This  device,  while  embodying  a  few  improve- 
ments over  its  predecessors,  retains  their  inherent  defect,  which  is 
of  so  grave  a  nature  that  it  is  probably  fatal  to  the  adoption  of  any 
such  device  by  telephone  engineers.  This  lies  in  tlic  fact  that  such 
devices  encourage  the  subscriber  to  leave  the  telephone  ofT  the  hook, 
a  practice  which  is  even  now,  when  every  endeavor  is  made  to  make 
the  liook  the  most  convenient  place  for  the  receiver,  a  source  of 
the  greatest  annoyance  to  telephone  exchange  managers. 

This  week  a  new  type  of  antiseptic  mouthpiece  attachment  appears. 
It  consists  of  a  wafer  or  disc  of  flexible  elastic  material,  which  is 


FIG.     I. — ROSENB.\UM    TELECRAPHONE. 

treated  with  an  adhesive  gum  having  antiseptic  qualities.  In  using 
the  wafer,  which  is  of  somewhat  greater  diameter  than  the  mouth- 
piece, it  is  slightly  warmed,  then  centered  upon  the  mouthpiece,  when 
the  projecting  edge  of  the  water  is  turned  back  over  the  edge  of  the 
mouthpiece,  in  which  position  it  adheres.  Mr.  Charles  W.  Clough 
is  the  inventor  of  this  device. 

Under  the  title,  "Apparatus  for  Electromagnetically  Recording 
Speech,"  William  A.  Rosenbaum  has  patented  an  improvement  in 
the  apparatus  known  as  the  "Telegraphone."  This  apparatus  is  the 
invention  of  one  Poulsen  and  affords  means  of  recording  for  future 
reproduction  any  signals  which  are  transmitted  and  received  as 
electrical  waves  or  impulses.  In  the  Poulsen  apparatus  a  steel  wire 
or  band  is  moved  rapidly  across  the  poles  of  an  electromagnet  some- 
what similar  to  a  receiver  magnet,  and  connected  in  the  receiving 
circuit.  The  arriving  electrical  waves,  therefore,  produce  variations 
in  the  magnetization  of  this  electromagnet  exactly  corresponding  to 
themselves  in  characteristics,  and  these  magnetic  variations  are  re- 
corded  upon  the   moving  steel   strip.     Reproduction  of  the   signals 


of  magnetization  recorded  upon  the  steel  at  any  instant  bcmg  a 
function  of  the  distance  of  the  poles  of  the  recording  magnet  from 
the  steel  strip.  Hy  this  means,  if  the  recording  magnet  is  suflicicntly 
powerful  it  is  evident  that  a  very  diminutive  wave  received  at  d 
may  record  a  very  considerable  magnetic  counterpart  upon  the  mov- 
ing steel  band.  This  invention  appears  a  valuable  addition  to  the 
telegraphone. 

Pole  changers  for  telephone  ringing  purposes  have  for  many  years 
received  considerable  attention  as  :i  ready  source  of  ringing  power 
for  small  central  olTiccs.  One  of  their  disadvantages  has  been  the 
))owerlul  iirimary  b.iltery  necessary  for  their  satisfactory  operation. 
In  a  patent  of  the  issue  under  consideration,  granted  to  J.  C.  F. 
Malthancr,  there  is  described  what  may  be  called  a  magnifying  pole 
changer. 

I'Vom  a  pivot  near  the  yoke  of  a  permanent  magnet  there  is  sus- 
pended an  iron  core  surrounded  by  two  windings,  one  of  relatively 
few  turns,  of  low  resistance  and  terminating  upon  springs  projecting 
at  the  free  end  of  swinging  core,  and  the  other  of  many  turns  and 
terminating  at  the  fixed  end  of  the  core  where  wires  are  led  oflF  from 
it  to  the  ringing  keys.  The  relative  lengths  of  the  permanent 
magnet  and  the  iron  core  are  such  that  the  free  end  of  the  latter 
will  swing  between  the  poles  of  the  former.  Near  the  poles  of 
the  magnet  are  also  arranged  two  sets  of  springs  which  are  engaged 
by  the  terminals  of  the  primary  winding  of  the  swinging  core  to 
form  a  reversing  switch.  A  low-voltage  battery  being  connected  to 
the  reversing  springs  and  properly  poled,  the  core  will  swing  from 
side  10  side,  producing  an  alternating  current  in  the  secondary  wind- 
ing, under  the  combined  influence  of  the  reversed  primary  current  and 
the  permanent  magnet. 

Both  of  the  remaining  telephone  patents  of  the  issue  of  February 
17  are  assigned  by  their  inventors  to  the  Kellogg  Switchboard  & 
Supply  Company.  Of  these  patents,  one  covers  a  "Self-indicating 
Operator's  Key,"  which  has  been  invented  by  G.  L.  Burlingame.  In 
this,  a  ringing  key,  the  cam  lever  is  so  arranged  that  a  portion  only 
of  its  normal  motion  is  effective  in  operating  the  keys,  this  working 
portion  of  the  stroke  only  being  unstable.  In  other  words,  there 
is  a  lost  motion  between  the  two  key  operating  positions  of  the  cam, 
which  will  cause  the  handle  to  have  an  inclination  toward  the  key 
last  operated  by  it.  This  inclination  of  the  handle  serves  as  an 
indication  to  the  operator  of  what  signal  was  last  sent  out  by  any 
set  of  keys,  of  great  service  in  case  it  becomes  necessary  from  any 
cause  to  duplicate  it. 

The  second  of  the  patents  above  referred  to  provides  an  improve- 
ment in  the  Kellogg  two-wire  system,  which  is  the  work  of  Francis 
W.  Dunbar.  Fig.  2  shows  the  rudimentary  circuits  of  the  improved 
system,  the  details  of  the  supervisory  circuits  being  exactly  as  in  the 
earlier  system  described  in  these  columns  a  few  months  since.  The 
present  change  in  the  system  lies  in  winding  the  controlling  relay 
differentially,  the  middle  point  being  connected  to  a  third  conductor 
or  ground  as  shown.  By  this  means  this  relay  is  under  better  control 
during  the  operation  of  ringing,  for  the  live  side  of  the  battery  may 


Fig.  2. — DuNB.\R  Telephone  System. 


may  be  made  at  any  time  by  passing  the  steel  strip  over  the  poles 
of  the  recording  or  a  similar  electromagnet,  having  a  telephone  re- 
ceiver connected  to  its  windings. 

With  such  an  apparatus  the  volume  of  sound  obtained  in  the  re- 
production has  heretofore  been  rather  minute,  especially  if  the  re- 
corded waves  have  traveled  a  considerable  distance.  This  is  of  course 
due  to  the  almost  infinitesimal  energy  available  in  the  telephone  re- 
ceiver circuit.  The  present  invention  seeks  to  overcome  this  diflB- 
culty.  Fig.  I  shows  the  method  employed  to  do  this.  Herein  d, 
the  recording  magnet,  does  not  record  directly,  but  serves  to  vibrate 
the  diaphragm,  c,     which  carries  the  recording  magnet,  the  degree 


be  permanently  connected  to  one  of  the  windings  of  the  relay  irre- 
spective of  the  ringing  key,  while  any  alternating  current  leaking 
across  the  relay  has  no  effect  upon  it  on  account  of  the  differential 
relation  of  the  windings.  This  differential  relation  has  no  effect 
upon  the  operation  of  the  relay  by  the  battery  when  the  ringing  key 
is  normal,  as  one  of  the  windings  is  connected  between  two  grounds 
and  therefore  carries  no  current.  At  first  sight  it  would  appear  that 
the  differential  winding  would  cause  a  considerable  shunting  of  the 
talking  current  by  the  relay.  Mr.  Dunbar  states,  however,  that  this 
may  be  and  is  overcome  placing  the  windings  upon  opposite  ends 
of  the  core  and  not  superimposing  them. 
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Extraction   of   Moisture  by   Electricity. 


The  Chicago   Electrical  Association  Meetings. 


,  By   Clintox   Paul  Tovvnsenu. 

A  patent  recently  granted  to  Dr.  Botho  Schwerin,  of  Berlin,  covers 
an  apparatus  for  carrying  into  effect  his  methods,  heretofore  described 
in  these  columns  (Vol.  XXXVIII,  page  942),  for  drying  peat  and 
extracting  moisture  from  various  other  substances  by  "electro- 
osmose."  The  method  depends  upon  the  well-known  fact  that  liquids, 
and  particularly  liquids  of  low  electrical  conductivity,  are  trans- 
ported from  the  anode  toward  the  cathode  under  the  influence  of  a 
strong  electric  current;  if  the  liquid  in  question  is  in  the  form  of 
moisture  saturating  a  non-conductor,  the  latter  may  be  interposed 
as  a  diaphragm  between  the  electrodes,  and  the  effect  of  the  current 
will  then  be  exerted  in  forcing  the  moisture  from  it,  the  cathode  being 
preferably  perforated  to  provide  for  its  free  discharge. 

The  latest  construction  is  shown  herewith  in  side  and  end  eleva- 
tion, the  uppermost  trays  or  cells  appearing  in  section.  Wooden  side 
frames,  i,  2,  with  appropriate  cross  frames,  support  a  superposed 
series  of  shallow  trays,  6,  the  bottoms  of  which  are  of  corrugated 
sheet  metal.  Within  these  trays  rest  the  cathode  boxes,  22,  for  re- 
ceiving the  peat  or  other  material  from  which  the  moisture  is  to  be 
expelled,  the  bottoms  of  these  boxes  being  permeable,  and  illustrated 
as  formed  of  copper  or  iron  wire  net,  23,  supported  by  heavier  net,  24. 

As  shown,  two  of  these  cathode  boxes  are  supported  side  by  side 
in  each  tray  and  connected  electrically  in  parallel  through  the  cor- 
rugated bottom  of  the  tray.    Above  each  cathode  box  an  anode  plate, 
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20,  21,  of  iron  is  suspended  by  chains,  19,  from  transverse  beams, 
17,  18.  These  beams  are  supported  upon  short  cross  bars,  15,  16, 
secured  to  vertical  side  bars,  7,  8,  which  in  turn  are  hung  by  links, 
9,  from  a  cross  bar,  11,  and  are  free  to  move  vertically  in  upper 
and  lower  guides,  13,  14.  By  means  of  a  lever,  10,  the  beams,  17,  18, 
together  with  the  several  anode  plates,  20,  21,  suspended  therefrom, 
may  be  moved  upward  into  the  position  shown  in  the  figures  to 
permit  the  cathode  boxes  to  be  moved  into  place.  The  anode  plates 
are  then  lowered  into  operative  position  in  contact  with  the  material 
in  the  trays,  the  chains,  19,  being  slack  in  order  that  the  plates  may 
follow  the  decreasing  bulk  of  the  material  as  the  moisture  is  ex- 
pressed. 

The  electrical  connections  will  be  clearly  understood  from  the 
sketch :  the  anodes  in  each  horizontal  series  are  connected  electrically 
in  parallel,  whereas  the  several  superposed  cells  are  series  connected. 
Handles,  25,  are  provided  for  convenience  in  moving  the  cathode 
boxes  and  troughs,  4,  for  carrying  away  the  expressed  moisture. 

A  confusion  of  terms  in  the  patent  specification  renders  the  data 
as  to  power  required  somewhat  blind ;  it  would  appear,  however,  that 
the  fall  of  potential  through  each  cell  is  about  15  volts,  and  that  about 
three  hours'  operation  suffice  for  the  removal  of  40  to  50  per  cent,  of 
the  contained  moisture  from  peat.  The  current  density  is  stated  as 
4  amp  (per  am'?)  at  the  beginning,  falling  to  2>^  amp  as  the  oper- 
ation proceeds. 


A  somewhat '  diflferent  plan  of  meetings  from  the  usual  will  be 
followed  by  the  Chicago  Electrical  Association  in  its  spring  pro- 
gramme. Every  other  meeting  will  take  the  form  of  an  entirely 
informal  dinner  at  the  Albion  Cafe,  Pullman  Building.  After  each 
dinner  a  paper  or  short  address  will  be  given.  The  dinner  feature 
will  give  a  chance  for  social  intercourse  between  members  and 
friends  not  offered  by  the  regular  meetings. 

The  following  programme  has  been  announced:  March  6  at  the 
Albion  Cafe  (Pullman  Building),  dinner  at  6,  followed  at  8  by  an 
address  on  "Middle  West  Engineering :  an  Optimist's  View,"  S.  G. 
McMeen,  engineering  department,  Western  Electric  Company. 
March  20,  at  1736  Monadnock  Building,  "Telephone  Service,"  S.  J. 
Larned,  general  superintendent,  Chicago  Telephone  Company.  April 
3,  at  the  Albion  Cafe  (Pullman  Building),  table  d'hote  dinner  at  6, 
followed  at  8  by  a  paper  on  "Effects  Produced  by  Grounding  the 
Neutral  on  an  Alternating-Current  System,"  G.  M.  Eastman,  in 
charge  of  testing  laboratory,  Chicago  Edison  Company. 


CURRENT   NEWS   AND    NOTES. 


MARCONI'S  ITALIAN  CONTRACT.— According  to  a  dispatch 
from  Rome,  the  contract  between  the  Italian  Government  and  Mr. 
Marconi  for  the  establishment  of  wireless  telegraphic  communica- 
tion with  the  Argentine  Republic  was  signed  on  February  16. 


RAILWAY  TELEGRAPH  SUPERINTENDENTS.— The  twen- 
ty-second annual  meeting  of  the  Association  of  Railway  Telegraph 
Superintendents  will  be  held  at  the  St.  Charles  Hotel,  New  Orleans, 
La.,  May  13,  14  and  15.  A  large  and  enthusiastic  gathering  is  ex^ 
pected. 

TELEPHONE  IN  GERMANY.— It  is  stated  that  the  telephone 
can  no  longer  be  legally  used  by  German  physicians  in  dictating  pre- 
scriptions to  druggists,  because  of  the  chances  of  fatal  misunder- 
standings. Only  in  urgent  cases,  to  save  life,  is  its  use  in  this  manner 
allowed. 


NIAGARA  POWER  IN  TORONTO.— An  oflfer  has  been  made 
by  the  Hamilton  &  Lake  Erie  Power  Company  to  the  mayor  of 
Toronto  to  deliver  30,000  hp  of  electrical  energy  in  Toronto  at  $20 
per  horse-power-year.  The  company  offers  to  provide  energy  at 
Jordan,  Ont.,  at  $10.  It  is  stated  that  the  company  intends  to  obtain 
the  power  by  connecting  the  Chippewa  River  and  the  Jordan. 


EARTHQUAKE  WARNINGS.— A  method  by  which  warning  of 
earthquakes  may  be  signaled  by  the  combined  use  of  the  seismo- 
graph and  the  telegraph  was  explained  by  Prof.  Lippmann  at  the 
recent  meeting  of  the  Academy  of  Sciences  in  Paris.  The  elasticity 
of  the  earth's  surface  is  such  that  the  slightest  seismic  shock  may 
be  transmitted  to  the  furthest  end  of  the  world.  Prof.  Lippmann 
would  take  advantage  of  this  to  unite  all  the  observatories  having 
seismological  instruments  by  telegraph  wires  so  disposed  that  when 
the  first  seismic  impression  should  be  received,  as  usual  after  an 
earthquake,  all  the  other  apparatus  connected  would  signal  the 
earthquake's  approach,  for  the  electric  current  moves  more  quickly 
than  seismic  waves. 


WILKINSBURG  ELECTRIC  CLUB.— The  spring  programme  of 
the  Electric  Club  of  Wilkinsburg,  Pa.,  illustrates  the  excellent  work 
which  this  organization  is  promoting  aside  from  its  social  function. 
During  the  spring  there  will  be  general  or  technical  lectures  each 
Monday  and  Thursday  evenings.  On  Tuesday  evenings  there  will 
be  classes  in  direct-current  apparatus,  C.  H.  Darrell,  chairman ; 
elementary  electricity,  R.  D.  De  Wolf,  chairman;  switchboards,  B. 
Hour,  chairman ;  railway  work,  L.  Watts,  chairman.  Wednesday 
evenings,  lectures  on  drawing ;  alternating-current  work,  D.  F. 
Rogers  and  A.  F.  Jones,  chairmen ;  transformers,  W.  H.  Thompson, 
chairman;  testing,  E.  M.  Olin,  chairman.  Friday  evenings,  ele- 
mentary electricity,  W.  D.  Cassin,  chairman ;  transformers,  W.  P. 
Woodward,  chairman ;  detail  apparatus,  T.  S.  Perkins,  chairman ; 
road  engineering,  F.  P.  Woodbury,  chairman.  On  the  third  Satur- 
day of  each  month  there  will  be  a  visit  to  places  of  technical  in- 
terest under  the  guidance  of  F.  P.  Newbury,  chairman. 
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WIRELESS  NEll'SI'Al'LKi,-  cuim-.s  lu.vc  been  rcccivcil  111  this 
city  ol  the  first  Marcuni  "Wireless"  newspapers  printed  on  board  the 
Cunarilcr  liliuna.  Several  leading  iti-nis  of  the  news  ol  the  day 
are  gucn  in  bncl,  intelllKibie  form,  well  condensed,  and  there  seems 
no  good  reason  why  such  bulletins  should  not  constitute  a  regular 
part  of  an  ocean  voyage. 


INSrirUTE  NOMINA  riONS.-~We  arc  requested  by  Mr.  W. 
Stanley  to  say  that  having  learned  that  he  has  been  put  in  nomina- 
tion by  many  friends  for  the  presidency  of  the  Institute,  he  begs  that 
the  nomination  be  withdrawn.  While  appreciating  deeply  this 
honor,  he  feels  that  he  could  not  at  this  juncture  give  to  the  office 
the  time  and  attention  it  would  require,  should  it  be  his  good  fortune 
to  be  elected. 


REGULATION  OF  STEAM-DRIVEN  DYNAMOS.— A  patent 
issued  February  17  to  C.  E.  L.  Brown,  of  Baden,  Switzerland,  de- 
scribes a  device  for  regulating  dynamos  driven  by  steam  engines 
or  turbines.  The  piston  rod  of  a  regulating  cylinder  fed  with  steam 
through  a  pipe  from  a  poinl  in  the  engine  where  the  pressure  varies 
as  to  load,  is  geared  with  a  toothed  quadrant  on  the  arm  of  a  rheo- 
stat, the  resistance  of  which  is  in  circuit  with  the  field  of  the  dynamo 
driven  by  the  engine. 


PARIS  UNDER(7R0UND  PROSTEROUS.— On  the  first  section 
open  of  the  Paris  Metropolitan  Railways  the  number  of  passengers 
carried  in  1002  was  62,122,728,  and  the  receipts  10,761,677  francs, 
an  increase  of  I3.644.()i2  in  the  number,  and  of  2,413,392  francs  in  the 
earnings.  Yet  the  construction  of  metropolitan  railways  was  de- 
layed for  twenty  years  from  apprehensions  that  Parisians  would 
never  consent  to  travel  underground  in  the  dark.  Electric  lighting 
has  offset  that  objection,  as  the  carriages  and  stations  are  brilliantly 
lighted.  The  traffic  is  already  congested  during  certain  hours  of 
the  day. 


CARNEGIE  INSTITUTION  GRANTS.— The  Carnegie  Institu- 
tion, through  President  Oilman,  formerly  president  of  Johns  Hopkins 
University,  has  made  five  grants  of  money  to  Johns  Hopkins  men  to 
assist  original  researches.  Two  of  these  were  announced  by  Presi- 
dent Remsen  lately  as  follows :  To  Dr.  Harmon  N.  Morse,  pro- 
fessor of  Analytical  Chemistry,  $1,500  for  an  assistant  in  his  re- 
searches upon  the  new  method  he  has  evolved  for  measurement  of 
osmotic  pressures.  Dr.  J.  B.  Whitehead,  in  the  physical  department, 
has  received  a  liberal  grant  to  carry  forward  a  research  in  the  theory 
of  the  magnetic  field  developed  by  Maxwell,  the  English  scientist. 


TRANSIT  PROJECTS  FOR  NEW  FOi?A:.— Further  plans  for 
improving  transportation  conditions  on  Manhattan  Island  and  in 
Greater  New  York  generally  have  been  prepared  by  Mr.  W.  Barclay 
Parsons,  chief  engineer  of  the  Rapid  Transit  Commission.  It  is 
proposed  to  spend  $50,000,000,  half  of  which  would  be  expended  by 
the  city.  The  plans  include  a  new  subway  down  Broadway  from 
Forty-second  Street  to  the  Battery  southward,  and  another  on  the 
east  side  from  Park  Avenue  and  Fortieth  Street  up  to  the  Harlem 
River  at  Mott  Haven  ;  both  connecting  into  the  earlier  subways  now 
partly  finished.  Third  tracks  and  double-decking  part  of  the  ele- 
vated system  are  also  proposed  at  needed  points,  and  one  important 
item  is  the  running  of  through  New  York  Central- trains  to  the  Bat- 
tery. Mr.  August  Belmont,  representing  the  interests  in  control  of 
the  Manhattan  Elevated  and  Subway  systems,  is  in  agreement  with 
these  new  plans. 


ELECTROLYTIC  DIAPHRAGM.— A  patent  issued  February 
17  to  Hugh  Rodman  describes  a  porous  electrolytic  diaphragm  for 
use  in  any  electrolytic  work  requiring  an  inert  highly  porous  durable 
diaphragm.  An  inert  gum,  such  as  rubber,  gutta  percha,  etc.,  or  a 
gummj-  mixture,  such  as  crude  rubber  and  sulphur,  is  mixed  with 
a  soluble  substance,  such  as  an  alkali  sulphate.  This  material  is 
fashioned  as  desired,  then  vulcanized  and  the  process  finished  by 
soaking  the  hardened  jar  or  diaphragm  for  four  or  five  days  in 
running  water,  which  will  take  out  all  traces  of  the  sulphate.  Potas- 
sium sulphate  is  recommended  for  the  process.  It  is  stated  that  the 
material  so  made  is  strong,  light  and  has  the  appearance  and  smooth 
surface  of  ordinary  hard  non-porous  rubber.  It  offers,  however, 
very  little  resistance  to  electrolj-tic  action  through  its  pores,  while 
at  the  same  time  it  practically  stops  any  diffusion  other  than  that 
due  to  electrolysis. 


MUNICIPALISM  IN  MASSALIliSLITS  has  been  given  a 
setback  by  the  recent  opinions  of  the  Supreme  Court  of  that  State 
adverse  to  nmiiicipal  trading.  These  opinions  were  in  response  to 
legislative  ni(|iiiiy  wlictlicr  a  city  or  town  might,  within  its  consti- 
tutional powcis,  buy  and  sell  wood  and  coal  for  the  benefit  of  its 
citizens.  To  the  several  forms  in  which  this  question  was  pre- 
sented the  answer  was  entirely  adverse.  The  court  was  divided  on 
the  ((uestion  whether  in  a  time  of  great  emergency  a  inimicipality 
might  be  justilied  in  buying  fuel  at  wholesale  and  selling  it  at  retail, 
even  though  such  trading  might  be  outside  of  its  constitutional 
rights.  One  judge,  however,  was  not  content  to  leave  the  matter 
thus  open,  and  filed  his  opinion  that  no  emergency  can  make  con- 
stitutional an  unconstitutional  act.  The  general  groinid  was  that 
the  constitution  did  not  contemplate  empowering  municipalities  to 
raise  money  by   taxation   for   commercial   purposes. 


SI  AN  l.i.y  /('■.-/ /y.l//-. //.;/v.'lliree  patents  were  issued  February 
17  to  William  Stanley  on  a  wattmeter  for  direct  and  alternating 
currents,  in  which  the  shunt  coil  is  mounted  to  swing  on  pivots,  and 
a  time-beater  employed  to  pass  current  intermittently  through  an 
integrating  niagnet  and  a  coil  which  actuates  mechanism  for  the 
release  of  a  detent  short-circuiting  the  shunt  coil  at  the  end  of 
stated  periods,  nic  principal  elements  of  the  apparatus  consist  of, 
first,  a  time-beater  or  a  device  for  accurately  producing  a  given  value 
of  motion  or  given  rotation  of  a  wheel  in  a  given  time;  second,  an 
electrodynamometcr  or  device  for  accurately  expressing  by  its  torque 
the  value  of  energy  transmitted  through  it  from  instant  to  instant ; 
third,  an  integrating  system  or  arrangement  for  accurately  recording 
the  sum  of  the  torque  values  developed  by  the  dynamometer  in  terms 
of  time.  Thus,  for  example,  the  torque  developed  during  a  given 
period  may  have  a  value  expressed  by  the  length  of  a  spring  required 
to  balance  it  and  may,  therefore,  be  expressed  in  inches.  The  num- 
ber of  such  inches  per  hour  would,  therefore,  represent  the  value 
of  the  energy  transmitted  per  hour,  and  the  term  "inch-hours"  would 
he  equivalent  to  "watt-hours'"  multiplied  by  a  constant. 


Letters  to  the  Editors. 


Mr.  Hewitt  and   the  Mercury   Arc. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  I  wish  to  thank  you  for  your  courtesy  in  calling  attention 
to  my  work  on  the  vapor  lamp  in  your  recent  editorial  under  the 
head  of  "The  Mercury  Arc." 

Prior  to  Mr.  Wcstinghouse  becoming  interested  in  my  work  on 
\apor  lamps,  I  had  negotiations  with  officials  of  the  General  Electric 
Company  with  a  view  to  their  becoming  interested  in  the  inventions. 
These  negotiations  extended  from  1898  well  on  into  1899,  when  they 
terminated,  as  no  agreement  was  reached.  My  work  was  shown 
them  and  their  experts  in  my  laboratory,  Mr.  Steinmetz  being 
present  as  one  of  their  experts  at  their  request.  If  I  remember  cor- 
rectly, Mr.  Steinmetz  then  said  that  the  lamp  was  efficient  and  I 
am  glad  to  note  in  reading  his  article  that  upon  further  investigation 
he  has  found  no  reason  to  change  his  view'.  At  the  time  of  these 
negotiations,  no  patents  had  been  issued  to  me. 

A  public  exhibition  to  illustrate  the  principles  involved  in  my 
lamps  was  made  by  me  on  April  12,  1901,  at  the  Conversazione  of 
the  American  Institute  of  Electrical  Engineers,  at  Columbia  Uni- 
versity, at  which  the  fundamental  relations  of  current  to  the  vapor 
column  were  demonstrated  by  experiments. 

New  York  City.  Peter  Cooper  Hewitt. 


Arrangement  of  Power  Stations  for  Operating  Steanr 
Railways  Electrically. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  Referring  to  article  on  power  stations  for  operating  steam 
railways  electrically,  presented  in  your  issue  of  February  14,  I 
assumed  the  central  station  method  of  distribution  a  paying  invest- 
ment for  street  railways  from  the  fact  that  it  is  so  generally  used, 
and  confined   my  attention  to  showing  that  the  advantages  gained 
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would  not  apply  to  steam  railroads.  As  for  the  load  factor,  the 
storage  batteries  are  intended  for  equalizing  the  load  on  the  gen- 
erating machinery,  and  I  took  particular  care  to  make  the  point  plain 
that,  with  the  proper  use  of  storage  batteries,  the  load  factor  on 
one  station  supplying  part  of  the  load  can  be  made  equal  to  the 
load  factor  on  a  central  station.  I  proposed  a  battery  plant  between 
generating  stations  for  the  reason  that  storage  batteries  may  be 
economically  installed  in  smaller  units  than  the  generating  machinery. 

Regarding  the  collection  of  large  currents,  I  did  not  mention  this 
subject  for  the  reason  that  I  did  not  consider  it  at  all  difficult.  The 
collecting  shoe  in  its  present  crude  form  cannot  be  expected  to 
perform  heavy  service.  No  more  difficulty  should  be  experienced 
in  collecting  a  heavy  current  by  means  of  a  contact  shoe  than  in 
collecting  a  heavy  current  by  means  of  a  dynamo  brush  from  the 
dynamo  commutator.  It  can  only  be  a  few  months  before  someone 
will  make  a  shoe  with  carbon  contacts  and  expend  the  same  amount 
of  ingenuity  and  workmanship  on  this  as  on  other  parts  of  the 
railway  equipment.  C.  J.  Spencer. 

New  York,  N.  Y. 

[Our  correspondent  does  not  seem  in  the  least  to  realize  the  very 
great  difficulties  of  collecting  large  currents  from  a  third  rail.  The 
shoe  question  has  kept  our  best  engineers  guessing  for  the  last  five 
years,  and  is  no  nearer  a  practical  solution  than  at  the  beginning. 
The  best  shoes  work  pretty  well  most  of  the  time,  and  that  is  about 
the  most  that  can  be  said  of  them.  For  moderately  heavy  work, 
when  the  third  rail  can  be  kept  well  insulated  and  free  from  obstruc- 
tions of  every  kind,  the  system  works  well,  but  even  now  its  limita- 
tions are  being  seriously  felt.     In  our  opinion  the  only  hope  of  heavy 


long-distance  electric  traction  lies  in  a  large  increase  of  the  voltage 
at  the  working  conductors. — Eds.] 


Recuperating  Exhausted  Dry  Batteries. 


To  the  Editors  of  Electrical   World  and  Engineer: 

Sirs  :  It  might  interest  some  of  your  readers  to  learn  that  ordi- 
nary dry  batteries,  after  being  "spent"  and  abandoned,  can  prac- 
tically and  with  little  or  no  trouble  or  expense,  be  repeatedly  re- 
cuperated as  good  as  new.  Some  two  years  ago  I  discarded  several 
dozen  fluid  cells  of  various  makes  and  substituted  dry  batteries,  on 
account  of  their  superiority  with  respect  to  cleanliness,  small  size 
and  other  advantages.  After  several  had  become  exhausted  I 
adopted   the   following  method   for  their   recuperation : 

One  cell  was  connected  in  series  with  a  single  i6-cp,  no-volt 
lamp,  using  the  latter  for  illuminating,  as  its  brilliancy  was  not 
perceptibly  decreased  by  the  slight  voltage  drop.  After  about  one 
hour  the  cell  was  disconnected,  and  on  being  tested  proved  to  be 
as  strong  as  when  new.  At  another  time  groups  of  cells  joined 
in  multiple  were  connected  in  series  with  a  ventilating  motor,  and 
still  another  lot  were  coupled  all  in  series  in  connection  with  an 
electrolytic  bath ;  every  cell  was  recuperated  and  seemed  in  every 
respect  as  good  as  new,  life  and  efficiency  included.  In  the  two 
years'  time  most  of  these  cells  have  in  this  manner  been  recharged 
several  times,  and  only  three  abandoned,  the  latter  from  want  of 
attention.  W.  .'\.  Sherlock, 

San  Francisco,  Cal. 


Dynamos,  Motok.s  and  Transformers. 

Thickness  of  Transformer  Sheet  Iron. — Kamps. — An  article  on 
the  most  favorable  thickness  of  sheet  iron  for  transformer  cores. 
The  total  loss  in  a  transformer  core  is  the  sum  of  the  hysteresis  and 
the  eddy  current  losses.  The  eddy  current  loss  is  proportional  to 
the  square  of  the  thickness  of  the  sheet  iron  and  becomes  smaller, 
the  thinner  the  sheets.  At  the  same  time,  if  the  thickness  of  the 
sheets  would  be  continually  decreased,  the  volume  required  for  in- 
sulations  would   also  decrease,   and,   in   the  same  total   space,   less 
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variation  of  losses  in  sheet  iron. 

space  is  now  available  for  the  iron,  i.  e.,  the  useful  cross-section 
filled  by  iron  is  smaller,  so  that,  in  order  to  have  the  same  flux  of 
lines  of  force,  it  is  necessary  to  increase  the  induction.  Hence,  while 
the  thickness  of  the  iron  sheets  is  diminished,  the  eddy  current  loss 
decrease^  and  the  hysteresis  loss  increases ;  for  a  certain  thickness 
of  the  iron  sheets  the  total  loss  becomes  a  minimum.  Whether  tfTis 
thickness   should   be   chosen   for   practical   transformer   design,   is   a 


(luestion  to  be  decided  in  each  case  by  economical  considerations ; 
but  it  would  surely  be  a  mistake  to  use  in  practice  thinner  sheets 
of  iron  than  indicated  by  his  formula.  His  formula  states  that  the 
most  favorable  thickness  in  millimetres  is  79  times  the  third  root  of 
a  quotient,  the  numerator  being  the  product  of  the  coefficient  of 
hysteresis  and  the  thickness  of  insulation,  and  the  denominator  being 
the  product  of  the  frequency  and  the  0.4  the  power  of  the  induction 
which  would  exist  in  the  case  of  an  entirely  solid  iron  core. 

The  thickness  of  insulation  between  sheets  is  assumed  at  0.05  mm ; 
he  then  determines  the  best  (i.  e.,  minimum)  thickness  for  various 
frequencies;  it  is  0.34  mm  for  a  frequency  of  25  and  an  induction 
of  10,000;  it  is  0.30  mm  for  a  frequency  of  50  and  an  induction  of 
5,000;  it  is  0.24  mm  for  a  frequency  of  140  and  induction  of  2,000. 
The  adjoining  diagram  shows  the  variation  of  the  watt  loss  for 
varying  thickness  of  the  sheet  iron ;  the  four  curves,  E,  refer  to  the 
total  loss,  /  /  to  a  frequency  50,  induction,  6,000  \  1 1 1 ,  frequency  50, 
induction  5,000;  IV,  frequency  100,  induction  4,000;  V,  frequency 
100,  induction  3,000.  The  total  loss  in  the  case  /  /  is  separated  into 
its  two  parts,  the  hysteresis  loss  being  represented  by  curve  H  and 
the  eddy  current  loss  by  curve  W.  From  further  discussion  he  con- 
cludes that  a  thickness  of  0.3  mm  might  in  general  be  considered  as 
normal  for  transformer  sheet  iron ;  a  greater  thickness  would  be 
justified  only,  either  by  exceptionally  high  values  of  the  coefficient  of 
hysteresis  and  of  thickness  of  insulation,  or  by  exceptionally  low 
values  of  frequency  and  inductions. — Elek.  Zeit..  February  5. 

reference. 
Heyland  Machines. — Heyland. — The  conclusion  of  his  very  long 
illustrated  article,  the  first  parts  of  which  were  abstracted  recently 
in  the  Digest.  He  describes  a  three-phase  winding,  mainly  used 
for  compound  machines,  each  phase  consisting  of  four  parts  in  par- 
allel, w-hich  are  connected  to  two  stars  and  to  two  triangles.  He 
then  summarizes  the  various  windings  used  for  compound  machines ; 
all  arrangements  are  illustrated  by  diagrams ;  their  description  can- 
not be  given  briefly.  He  then  gives  some  details  of  the  design  of 
machines  built  by  various  firms,  the  general  method  of  construction 
being  quite  uniform.  He  finally  makes  some  remarks  on  large  low- 
speed  machines. — Elck.  Zeit.,  February  5. 


.!<>« 


ELECTRIiAl.     WORLD     anu     KN(;INEER. 


Vol.    Xl.l,  No.  9 


l.U.ins   AND    LlUHTINC;. 
REFUKNCE. 

Ship  /  ii;/i/iKi'.--  Hkoauuknt.— The  first  part  of  an  arlicle  in  whicli 
he  disciiSM->  the  hcst  system  of  ship  lighting,  ttic  arrangcmcni  of 
the  plant  and  the  wiring.  In  the  present  part  he  discusses  the  best 
place  of  tho  generating  plant,  the  choice  of  governors,  steam  and 
exhaust  service,  and  the  construction  of  dynamos,  switchboards  and 
fuseboards.— I.ond.  Hlfc.  A'«'.,  February  (>. 

Power. 

Gas  /wii'uirj.— Gkaiiam.— A  long  abstract  of  a  paper  read  before 
the  Hirmingham  section  of  the  (Brit.)  Inst.  Elec.  Eng.  and  of  the 
discussion  which  followed,  on  the  design  of  gas  engines  for  special 
use  in  electric  lighting  stations.— Lond.  /J/.v.  AV:..  I\bruary  6. 

Traction. 

llU'ilrtc  Roiid  from  fiiyi'/  /i>  Clhimoiiiitx.  —  .\  description  of  this 
line,  which  is  ig  km  in  length,  with  a  ma.ximum  grade  of  y  per  cent., 
and  is  owned  by  the  Paris-Lyons  Mediterranean  Railroad.  The 
track  is  laid  with  .?5-kg  rails ;  the  center  rail  is  for  emergency 
braking  purposes.  The  so-called  "third  rail"  is  placed  outside  of 
the  track  and  is  supported  by  paraffined  wooden  insulators  mounted 
on  the  ties.  There  are  two  generating  stations  each  using  water 
power;  the  eiiuipment  of  these  stations,  which  is  thoroughly  de- 
scribed, includes  200-kw  direct-current  generators,  which  have  a 
series  field  winding  and  are  also  separately  excited  so  that  the 
voltage  remains  constant,  independent  of  the  speed  of  the  gen- 
erators. In  one  station  an  additional  automatic  short-circuiting  de- 
vice for  the  generators  has  been  installed.  The  shafts  of  the  motors 
are  parallel  with  the  rails  and  are  connected  to  the  axles  by  means 
of  double  gearing.  There  is  an  elastic  coupling  between  the  shafts 
of  each  motor  and  the  axle  which  it  drives.  Trains  are  run  by  means 
of  the  multiple  unit  system  in  which  the  controllers  are  operated 
by  pneumatic  power. — St.  R'y  Jour.,  February  7. 

Ohio. — An  article  on  Southern  Ohio  interurban  improvements. 
Several  electric  lines  in  Southern  Ohio  have  been  absorbed  in  the 
Southern  Ohio  Traction  Company  and  a  traffic  arrangement  has  been 
made  with  other  lines  entering  this  territory.  During  the  last  few 
months  extensive  improvements  have  been  made  including  extensions 
of  the  lines,  new  equipment  and  additional  power  plant  facilities. 
The  company  now  has  a  direct  connection  between  Cincinnati  and 
Dayton,  the  principal  point  on  the  road  being  Hamilton.  There  are 
also  several  branches  from  the  main  line.  The  company  has  de- 
veloped a  very  considerable  freight  business,  and  has  also  a  well- 
organized  express  department.  The  company  operates  an  electric 
freight  locomotive  and  also  uses  single  freight  cars  and  combination 
express  and  passenger  cars. — St.  R'y  Jour.,  January  31. 

Relation  of  Interurban  Electric  Raihvays  to  Steam  Roads. — Wylv. 
— An  article  in  which  the  rapid  development  of  the  interurban  elec- 
tric railway  and  the  improved  facilities  which  it  oflfers  are  considered 
as  well  as  the  influence  which  its  development  has  had  in  increasing 
the  public  travel.  It  is  contended  that  the  electric  interurban  exten- 
sions have  materially  benefited  the  steam  raihvays  in  spite  of  the 
fact  that  much  of  the  suburban  traffic  of  the  old  lines  has  been 
taken  by  the  new  electric  system.  It  is  pointed  out  that  this  is  not 
an  unmixed  evil  as  the  steam  trains  are  ill  adapted  to  this  class  of 
service.  This  is  now  recognized  by  many  steam  raiUvay  managers 
who  are  encouraging  the  development  of  the  electric  lines  as  feeders 
to  the  steam  trunk  lines,  and  in  some  instances  have  substituted 
electricity  as  a  motive  power  for  suburban  and  branch  roads. — St. 
R'y  Jour.,  January  31. 

REFERENCES. 

A  Suspended  Electric  Car. — An  illustrated  description  of  a  novel 
type  of  bridge  which  is  being  built  across  the  Mersey  River,  in 
England.  The  span  is  about  1,000  ft.  The  car  itself  is  about  55  ft. 
long  by  24  ft.  wide  and  is  propelled  by  four  electric  motors. — 5"/.  R'y 
Jour.,  January  24. 

Shop  Practice  on  the  Grand  Rapids,  Holland  &■  Lake  Michigan 
Raikvay. — The  method  is  first  described  of  clamping  babbitt  in  ar- 
mature bearings  while  it  is  being  machined  in  a  lathe,  so  that  it  is 
not  dragged  out  of  place  by  the  tool.  A  description  is  then  given 
of  a  clamp  for  tightening  commutators ;  this  consists  of  an  annulus 
or  ring  made  of  different  parts  which  dovetail  into  each  other.  The 
ring  is  slipped  over  the  commutator  and  then  compressed  by  screws 


vvhich   bear   on   each   segment   (jf   the  ring,   forcing   the  cummulator 
to  lake  a  true  cylindrical  shape.-  .V/.  R'y  Jour.,  February  7. 

Auloinobtles.  The  first  part  of  an  article  on  the  automobile  ex- 
hibition at  the  Crystal  I'alace  in  London.  Although  the  electrical 
exhibits  are  comparatively  few.  yet  they  are  more  numerous  and 
important  than  ai  ;iny  previous  exhibition  in  England.  A  list  is 
given  of  the  4^  exhibits  of  electrical  automobiles  or  of  electrical 
apparatus  for  automobiles. — Lond.  EUc.  Rev.,  February  6. 

Installations,  Systems  and  Appliances. 

I'olypltasi-  II  ork  1/1  i(,>os. — Euokai.i..— An  arlicle  in  which  he  di^.- 
cusses  the  lines  along  which  polyi)hase  work  will  probably  develop. 
The  single-|)hase  system  has  not  found  such  an  application  as  its 
advocates  had  hoped  for;  on  the  contrary  many  single-phase  systems 
have  been  converted  to  direct-current  distribution  with  polyphase 
transmission.  The  conversion  of  high  frequency  single  phase  to 
standard  frequency  two  phase,  which  involves  no  scrapping  of  ex- 
isting feeding  and  distributing  systems,  is  a  logical  development.  He 
thinks,  however,  that  the  two-phase  system  should  be  limited  to 
converted  systems,  because  the  old  concentric  cables  can  be  used 
with  it ;  for  new  schemes  it  presents  no  advantage  over  the  three- 
phase  system,  while  in  certain  respects,  such  as  in  the  copper  economy, 
the  latter  system  is  superior,  lie  thinks  the  general  system  of  the 
future  for  new  work  outside  the  sphere  of  pure  direct-current 
working,  will  be  three-phase  lransmissi(jn  and  distribution  for  light- 
ing and  power  at  a  standard  frequency  of  50  cycles,  with  converting 
sub-stations  for  the  street  railways.  Regarding  frequency,  he  rec- 
onnnends  using  either  25  cycles  for  pure  railway  and  tramway  work 
in  which  synchronous  converters  are  used  in  sub-stations,  or  50 
cycles  for  general  lighting  and  power  work.  He  regrets  that  for 
one  of  the  largest  schemes  now  in  course  of  construction,  namely  the 
Yerkes  underground  railways,  a  new  frequency  has  been  introduced, 
namely  331/3  cycles.  It  is  still  undecided  whether  the  compromise 
of  40  cycles,  to  be  used  both  for  general  work  and  for  the  operation 
of  synchronous  converters,  is  thoroughly  satisfactory;  on  the  one 
hand  it  is  the  lowest  frequency  which  can  be  used  with  success  for 
general  lighting  and  motor  work,  being  inferior  to  50  cycles  in  these 
respects :  on  the  other  hand,  it  is  yet  to  be  proved  that  synchronous 
converters  can  be  operated  from  a  40-cycles  circuit  in  a  manner 
which  will  fulfill  the  stringent  requirements  of  the  present  day. 
The  author  prefers  50  cycles  and  the  use  of  synchronous  motor 
generator  tramway  sub-stations.  There  is  at  present  little  prospect 
of  three-phase  street  traction.  A  standard  uniform  system  should  be 
used  for  street  railways,  i.  e.,  the  present  500-volt,  direct-current 
system  should  be  used  in  extensions.  However,  for  light  railways 
and  for  long,  high-speed  lines,  the  three-phase  equipment,  even  as  it 
stands  to-day,  will  fulfill  the  requirements  in  a  perfectly  satisfac- 
tory manner  and  will  come  to  the  front  in  the  near  future.  In 
both  cases  the  continual  starting  and  stopping  is  not  required,  and  the 
question  of  acceleration  is  of  minor  importance;  in  both  cases  the 
provision  of  sub-stations  containing  running  machinery  for  feeding 
the  overhead  conductors,  would  also  be  altogether  too  costly.  The 
article  is  to  be  concluded. — Lond.  Elec.  Rev.,  February  6. 

Charging  for  Electricity. — Bastian. — An  article  in  which  he  dis- 
cusses the  different  methods  of  charging  for  electricity.  The  two- 
rate  system,  whereby  a  high  rate  is  charged  during  the  period  of 
maximum  load  on  the  generating  plant,  and  a  lower  rate  at  all  other 
times,  possesses  the  advantage  that  the  cost  of  production  can  be 
taken  into  account  by  fixing  the  high  rate  at  a  figure  that  will  cover 
the  standing  charges  in  the  plant  installed ;  in  addition  the  system 
can  easily  be  explained  to  the  layman.  In  the  latter  respect  it  is 
superior  to  the  maximum  demand  system,  while  the  Hopkinson 
method  of  charging  appears  inadmissible  for  the  sound  commercial 
reason  that  it  tends  to  restrict  the  number  of  electric  lamps  in- 
stalled. The  best  possible  tariff  cannot  be  regarded  as  in  any  way 
a  permanent  solution  of  the  charging  problem,  as  all  of  them  must 
be  based  on  existing  conditions.  For  comparison  he  refers  to  the 
fact  that  the  peak  of  the  load  curve  of  some  provincial  gas  companies 
is  attained  between  12  noon  and  I  P.  M.,  owing  to  the  cooking  stoves 
in  use  and  the  introduction  of  electric  light ;  but  nobody  could  have 
foreseen  this  ten  years  ago.  The  conditions  of  electricity  supply 
will  also  undoubtedly  vary.  He  thinks  it  to  be  inevitable  that  the 
ultimate  system  of  charging  must  be  the  simple  "flat  rate,"  with  a 
discount  on  a  sliding  scale  according  to  the  number  of  units  con- 
sumed :  therefore,  the  policy  of  the  electrical  engineer  must  be  to 
endeavor  to  reduce  the  cost  of  production  and  increase  the  efficiency 
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of  the  lamps.  A  special  charge  for  street  railway  lighting  could  be 
arranged,  but  this  should  be  the  only  exception  to  tlie  strict  "tlat 
rate." — Lend.  Elec.  Rev.,  February  6. 

REFERENCK. 

Electrical  Industry  in  Spain. — A  statistical  note  stating  that  at  the 
end  of  1901  there  were  in  Spain  859  electric  plants,  648  of  which 
were  for  public  and  211  for  private  purposes.  The  oldest  plant,  in 
Santa  Catalina,  was  opened  in  1878;  but  nearly  all  plants  which  are 
now  in  operation  were  built  during  the  last  si.x  years.  In  all  cities 
of  Spain  which  have  electric  light,  there  arc  used  for  public  lighting 
87,112  incandescent  lamps  and  1,470  arc  lamps,  and  for  private 
lighting  1,237.836  incandescent  lanii)s  and  J.i^iy  arc  lamps. — /ili-k. 
Zeit.,  February  5. 

Electro-Physics  and  Magnetism. 

Spontaneous  Ionization  in  Air. — Patterson. — An  account  of  ex- 
periments in  which  he  endeavored  to  determine  the  cause  of  the  so- 
called  spontaneous  ionization  in  air.  To  measure  the  spontaneous 
ionization  at  different  temperatures,  the  air  was  contained  in  an 
insulated  iron  cylinder  containing  about  13  litres,  and  the  rate  of 
leak  was  measured  between  the  walls  of  the  vessel  and  an  insulated 
electrode.  This  electrode  was  connected  to  one  pair  of  quadrants 
of  a  very  delicate  electrometer  and  the  rate  of  leak  observed.  The 
experiments  showd  that  from  the  temperature  of  the  room  (20°  C. ) 
to  about  500°  C,  the  current  through  the  gas  was  constant,  the  air 
in  the  cylinder  being  at  atmospheric  pressure  throughout  the  inves- 
tigation. To  measure  the  ionization  at  different  pressures  the  same 
cylinder  and  electrode  were  used.  The  joints  were  made  air-tight 
with  sealing  wax  and  the  air  filtered  through  glass  wool.  The  re- 
sults showed  that  down  to  a  pressure  of  about  one-third  atmosphere 
the  current  through  the  gas  was  independent  of  the  pressure  and 
that  for  pressures  below  90  mm  of  mercury  the  ionization  was  pro- 
portional to  the  pressure.  The  results  of  the  experiments  indicate 
that  the  spontaneous  ionization  is  really  due  to  easily  absorbed  radia- 
tion from  the  walls  of  the  vessel. — Proc.  Cambridge  Phil.  Soc..  Vol. 
XII,  No.  I  ;  abstracted  in  Lond.  Elec,  February  6. 

Light  and  Cathode  Rays. — Zehnder. — A  description  of  some  new 
effects  of  cathode  rays  and  light  rays.  Many  salts  are  known  to 
be  colored  under  the  influence  of  cathode  rays,  and  to  lose  their 
color  subsequently  when  exposed  to  light.  The  author  has  found 
that  if  an  object  is  traced  on  a  dry  plate  by  means  of  cathode  rays 
and  the  plate  is  subsequently  exposed  to  light,  it  may  happen  that 
after  development  the  portion  illuininated  by  the  cathode  rays  appear 
brighter  than  the  rest,  thus  recalling  the  effects  of  solarization. 
"Celloidine"  paper,  once  exposed  to  cathode  rays,  becomes  less  sen- 
sitive to  the  effects  of  light.  If  the  paper  is  then  exposed  to  diffuse 
white  light,  that  portion  becomes  darker  which  was  not  previously 
exposed  to  the  cathode  rays.  It  is  thus  possible  to  obtain  a  negative 
of  a  positive  image  produced  by  cathode  rays.  Solio  and  other 
papers  show  similar  effects.  A  circular  patch  exposed  first  to 
cathode  rays  and  then  to  light,  first  becomes  paler  at  the  margin, 
where  the  cathode  rays  were  presumably  less  active,  and  gradually 
the  brightening  extends  to  the  center.  A  fixing  bath  bleaches  the 
cathode-exposed  portions  much  quicker  than  the  light-exposed  ones. 
Magnetically-deflected  cathode  rays  have  the  same  effect  as  ordinary 
ones. — Ber.  Dcutsch.  Phys.  Gcs..  No.  i.  1903;  abstracted  in  Lond. 
Elec.,  February  i. 

Magnetic  and  Electric  Deflection  of  Cathode  7?a.v.j.— Starke. — .\n 
account  of  an  investigation  of  the  reasons  of  the  change  of  cathode 
rays  due  to  reflection  and  transmission.  It  was  formerly  supposed 
that  cathode  rays  suffer  no  change  by  reflection  and  transmission 
except  in  direction  :  but  Gehrke  and  Leithaeuser  have  shown  that  a 
reflected  or  transmitted  cathode  beam  is  heterogeneous,  and  will  be 
drawn  out  into  a  sheaf  by  an  electric  or  magnetic  field,  although  the 
same  field  is  quite  powerless  to  split  the  beam  before  reflection  or 
transmisssion.  On  the  electron  theory,  it  might  be  supposed  that  it  is 
either  the  ratio  of  charge  to  apparent  mass  of  the  cathode  rays  that 
is  altered,  or  their  velocity.  The  present  author  has  made  some 
experiments  to  test  which  of  these  alternatives  is  true:  and  finds 
that  the  latter  is  correct,  as  the  ratio  of  charge  to  mass  is  unaltered, 
while  both  reflections  and  transmissions  have  the  effect  of  consider- 
ably reducing  the  velocity  of  some  of  the  cathode  rays. — Ber. 
lleutsch.  Phys.  Ges..  No.  i.  1903:  abstracted  in  Lond.  Elec.  Feb- 
Tuarv  6. 


Magnetic  Friction  in  Gases. — Pellat. — An  account  of  experiments 
in  which  a  strong  magnetic  field  was  brought  to  bear  upon  a  vacuum 
discharge  and  more  especially  upon  the  positive  column  ;  as  the  latter 
is  squeezed  together  into  a  thin  pencil,  the  phenomenon  is  called 
"magneto-friction."  He  used  a  tube  1  meter  long  and  1.7  cm  wide. 
.■\s  the  magnetic  field  increases,  the  anode  light  contracts  until  it 
becomes  a  thin  pencil.  This  halo  gradually  increases  until  it  ob- 
scures the  central  pencil,  and  finally  the  magneto-friction  disappears, 
leaving  the  gas  as  if  no  field  existed.  The  point  is  reached  much 
sooner  in  hydrogen  than  in  oxygen.  With  a  field  of  7,000  units,  the 
diffusion  is  complete  in  hydrogen  under  a  pressure  of  1.3  mm. 
O.xygen  still  presents  a  sharp  pencil,  but  this  may  be  made  to  diffuse 
by  reducing  the  pressure  to  0.13  mm.  Mixtures  of  gases  have  inter- 
mediate properties. — Comptes  Rendus,  December  29:  abstracted  in 
Lond.  Elec.  February  6. 

reference. 

Potassium  Amalgam  Cathodes. — Lym.\n. — An  account  of  an  in- 
vestigation of  the  action  of  sodium  or  potassium  amalgums  as 
cathodes  in  an  exhausted  discharge  tube. — Proc.  Cambridge  Phil. 
Soc.,  Vol.  XII,  No.  I,  1902;  abstracted  in  Lond.  Elec,  February  6. 

Electro-Chemistry  and  Batteries. 

Alloying  of  Metals  as  a  Factor  in  Electroplating.— Kahlenberg. — 
An  article  pointing  out  that  when  one  metal  is  deposited  electro- 
lytically  upon  another,  the  process  of  alloying  always  goes  on  to  a 
greater  or  less  extent,  which  is  determined  primarily  by  the  nature 
of  the  metals,  and  secondarily  by  the  conditions  of  the  experiment. 
Among  the  latter  are  of  special  importance  the  original  condition 
of  the  surface  of  the  cathode,  the  nature  and  concentration  of  the 
electrolyte,  temperature,  potential  and  current  density.  The  alloying 
power  of  the  electrolytic  deposit  with  the  coated  metal  underneath 
is  a  factor  determining  not  only  the  strength  with  which  the 
deposit  adheres,  but  also  the  length  of  time  the  plated  article  will 
wear  and  resist  corrosion.  The  alloying  power  of  two  metals  is  a 
tendency  to  dissolve  in  each  other ;  it  is  a  force  no  doube  chemical 
in  nature.  The  stronger  the  affinity  of  the  metals  for  each  other 
is,  the  better  the  deposit  is  apt  to  adhere.  On  the  other  hand,  the 
plating  is  also  more  apt  to  be  absorbed  by  the  base  metal  under- 
neath, the  greater  the  tendency  of  the  metals  to  alloy.  This  is 
illustrated  by  various  examples  from  practice.  The  electroplater 
must  study  the  subject  carefully  so  as  to  plate  those  metals  or 
alloys  upon  each  other  that  possess  sufficient  affinity  to  coalesce 
well,  and  yet  will,  at  the  temperatures  at  which  the  plated  objects 
are  to  be  kept,  diffuse  but  very  slowly  into  each  other;  he  will  also 
choose  the  color  of  the  metals  or  alloys  so  that  the  final  alloy  formed 
may  have  the  same,  or  nearly  the  same,  shade  as  the  electrolytic 
deposit  and  will  itself  be  corroded  less  readily  than  the  base  metal 
alone. — Elcctrochem.  Ind.,  February. 

Accumulator  Plates  of  Slabs. — Leimer. — An  article  on  the  man- 
ufacture of  such  plates:  they  are  claimed  to  have  the  advantage 
over  the  Plante  and  the  Faure  type  of  a  very  high  capacity  per 
volume  and  a  relatively  low  weight,  and  that  they  are  strong  and 
light  enough  to  be  used  for  traction  purposes.  They  require  very 
careful  treatment  during  their  manufacture :  he  found  phenole  in 
aqueous  solution  to  be  suitable  for  a  binder ;  it  forms  a  basis  pheny- 
late  with  lead  oxides ;  in  alcoholic  solutions  it  does  not  answer. 
The  plastic  mass  must  be  handled  with  due  rapidity  and  the  plates 
should  be  perforated  at  once :  they  are  left  to  dry  at  least  12  hours, 
after  which  they  are  put  into  an  oven.  They  are  then  placed  into 
the  acid  bath,  wdiere  they  remain  only  for  a  certain  time.  Great 
precautions  seem  to  be  necessary  in  all  stages  of  the  process.  The 
article  is  to  be  concluded. — Centralbl.  f.  Accuin.,  January  i. 

Electrometallurgy  of  Iron  and  Steel. — Rlthenburc. — An  illu.s- 
trated  article  in  which  he  first  gives  figures  for  the  power  used  in 
various  electric  iron  processes:  for  one  ton  of  metallic  iron  Stassano 
requires  3,000  hp-hours,  De  Laval  3,500  hp-hours.  and  Rossi  4,800 
hp-hours.  He  remarks  that  for  such  measurements  a  recording  watt- 
meter should  always  be  used.  He  also  thinks  that  the  cost  of  power 
in  a  large  steam  plant  with  i,ooo-kw  or  5,000-kw  units,  and  a  fair 
quality  of  coal  and  with  the  facilities  of  a  large  plant,  puts  the  prices 
now  asked  by  prominent  water  powers  very  much  in  the  shade.  In 
his  own  iron  process  he  needs  only  500  kw-hours  to  produce  a 
ton  of  products.  As  to  the  economy  of  the  blast  furnace  he  says  that 
of  the  ton  of  coke  which  even  good  practice  requires  to  make  a  ton 
of  pig  iron,  but  a  little  over  300  pounds  are  required  for  the  chem- 
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iMtry  ol  ilie  furnace,  i.  t-.,  rrdiu-inK  tlic  iron;  the  ImIuiicc  i>t  rr(|tiiri-(l 
to  melt  iiol  only  tlie  reduced  iron,  l)ut  to  form  ilie  cinder;  an  iin- 
porianl  portion  is  nNo  constnnrd  in  the  prodiiciion  of  \\;isii-  coni- 
bnstilile  Kas,  sonic  of  the  vahic  of  wincit  is  recoverable  under  boilers 
and  in  the  stoves  for  producing  the  Idast.  The  500  kw-hours  in  the 
Kuliicnburg  process  re(|uire  the  combustion  ul  1,000  ))Ounds  of  --oft 
coal,  not  coke.  The  reduction  of  the  ore  reipiircs  300  poiuids  of 
carbon.  To  explain  the  great  saving  of  )io\ver  in  liis  process  coni- 
pared  wilii  the  otiier  processes,  he  points  nut  that  he  does  soUKlbiiiK 
liilTerciil  from  tlic  otiiers.  The  others  melt  the  ore  and  maintain  il 
molten,  the  molten  mass  being  a  path  of  low  resistance  for  the  pas- 
sage of  the  current  in  whidi  reduction  takes  jilace  by  the  hot  carbon 
of  the  electrodes  and  the  gases  of  carbon  given  off;  to  maintain 
this  mass  molten  rei|uires  a  large  expenditure  of  energy.  Iusie;i<l  of 
this  he  holds  the  ore,  in  only  small  portions  at  any  one  time,  by  a 
powerfid  magnet  :  only  the  portion  held  by  the  magnet  is  melled, 
the  ore  supply  from  above  resting  upon  the  magnetic  bridge  and  being 
thereby  restrained  from  slipping  through.  The  poles  of  tiie  magnetic 
circuit  are  also  the  poles  of  the  melting  circuit.  There  are  no  elec- 
trodes, the  resistance  being  the  ore  itself,  which  as  fast  as  fused 
i.".  carried  out  of  the  zone  of  fusion  and  dropped,  its  place  being 
taken  by  ore  from  above.  Preparatory  to  the  electric  furnace,  the 
ore  should  be  cleaned  up  to  the  highest  possible  point,  so  as  to 
avoid  the  treatment  of  useless  earthy  and  cinder-forming  matters. 
Magnetic  ores  may  be  quite  lean  and  yet  pay  to  crush  and  to  clean  ; 
in  some  ca.ses  the  crushing  must  be  quite  fine  to  produce  economic 
results.  This  iron  dust  cannot  be  used  in  a  blast  furnace,  but  is 
just  what  the  electric  furnace  wants.  The  ore  is  mixed  to  produce 
the  desired  chemical  analysis  of  the  finished  material  and  the  re- 
quired reducing  material  is  incorporated.  At  the  high  temperature 
of  the  electric  furnace  the  charge  is  fused  into  a  homogeneous  mass, 
less  a  large  part  of  its  oxygen,  and  is  discharged  from  the  furnace 
very  hot  and  kept  hot  so  that  the  cementation  rnay  finish  the  elim- 
mation  of  the  contained  oxygen.  The  material  is  then  ready  for 
melting  in  an  open  hearth  furnace  and  is- steel. — FJcctrochc:n.  fitd., 
February. 

Molecular  Induction. — Gross. — A  description  of  some  curious  phe- 
nomena of  electrolysis.  In  a  concentrated  solution  of  copper  sul- 
phate two  copper  wires  are  placed  and  are  connected  to  a  high- 
resistance  galvanometer ;  when  a  plate  of  zinc  is  placed  between 
them  and  closer  to  one  of  the  wires,  copper  is  deposited  upon  the 
zinc  and  a  current  goes  from  the  zinc  to  the  more  distant  electrode. 
He  claims  that  the  action  is  neither  thermal  nor  due  to  concen- 
tration or  local  currents.  A  high  e.m.f.  may  be  obtained  by  immers- 
ing three  zinc  plates  insulated  on  one  side  into  tlie  trough  and  con- 
necting the  two  outside  ones  with  the  galvanometer.  He  explains 
it  as  due  to  a  force  not  connected  with  chemical  affinity,  and,  indeed, 
often  opposed  to  it ;  he  calls  it  molecular  induction.  He  presupposes 
some  effect  of  molecular  vibrations. — Ber.  d.  Dcutsch.  Phys.  Ges., 
No.  I,  1903:  abstracted  in  Lnnd.  Eire,  February  6. 

Units,  Measurements  and  Instruments. 

Radiation  Scale  of  Temferature. — Lummer  and  Pringsheim. — A 
paper  in  which  the  authors  discuss  the  three  different  methods  now 
available  for  determining  the  temperature  of  a  hot  body  by  means 
of  the  radiant  heat  emitted  by  it ;  these  three  methods  are  expressed 
in  the  form  of  three  different  formulas,  one  being  due  to  Stefan 
and  Poltzmann.  the  other  two  to  Wien.  The  authors  point  out  that 
these  laws  are  not  merely  empirical  rules,  but  laws  of  Nature  whose 
validity  is  as  well  established  as  the  thermodynamic  equations  upon 
which  thermometry  is  based.  They  prove  by  measurements  with  a 
hollow  carbon  cylinder  heated  to  2.300°  absolute  temperature,  that 
all  three  methods  give  identical  results,  and  that  the  region  of  accu- 
rate measurement  of  temperature  is  now  extended  into  regions  hith- 
erto reached  only  by  extrapolation  of  formulas  governing  thermo- 
electric forces. — Ber.  d.  Deutsch.  Phys.  Ges.,  1903,  No.  I  ;  abstracted 
in  Lond.  Elec.  February  6. 

The  same  subject  is  discussed  in  an  editorial  note.  The  absolute 
and  exact  measurement  of  high  temperatures  has  hitherto  not  gone 
beyond  1.150°  C.  that  being  the  temperature  at  which  the  gas  ther- 
mometer fails,  owing  to  a  softening  or  deformation  of  the  contain- 
ing vessel,  whether  porcelain  or  platinum.  This  recent  progress 
is  due  to  the  work  of  various  investigators  who  have  raised  the 
theory  of  the  radiation  of  the  "absolutely  black  body"  into  "a  stately 
edifice  of  physical  fact  and  mathematical  reduction."  Stefan's  ex- 
perimental   radiation    formula,  which    was   later   deduced  by    Boltz- 


mann  from  the  .second  law  of  ihermodynanncs,  stales  thai  the  l<ital 
radiation  from  an  absolnlely  black  body — i,  c.,  a  body  which  absorlis 
all  ravH,  whatever  their  wave-length — is  proportional  lo  the  fourib 
power  of  the  absolute  temperattire.  To  measure,  therefore,  any 
lemperalnrc,  however  high,  it  is  only  necessary  to  expose  a  b  ilometer 
or  oilier  radiation  instrument  to  the  black  body  having  thai  tem- 
perature and  measure  the  llnx  of  radiant  energy  |>r<iceedmg  from  it. 
.•\  furnace  closed  on  all  sides,  with  a  hole  in  one  wall  through  which 
the  radiation  proceeds,  behaves  like  an  absolutely  black  body. — 
I.ond.  lUcc,  l-ebruary  6. 

Constancy  of  Manganin  Resistances. — Linoklk.— An  account  cif 
some  measurements  made  ,'it  the  Oerman  Reichsanstalt  wiih  manganm 
resistances  after  they  had  been  in  commercial  use  for  several  years. 
Out  of  31  resistances,  consisting  of  sluel  manganin,  IS  showed  varia- 
tions amounting  to  less  than  0.01  per  cent.  Six  showed  0.02  per  cent. 
of  ,1  secular  alteration,  five  0.05  per  cent.,  three  o.l  per  cent.,  ancl 
I  wo  more  than  0.1  per  cent.  This  shows  that  26  otil  of  the  31 
resistances  supplied  to  electrical  works  remained  constant  within 
the  indications  of  the  best  direct-reading  instruments.  .Among  the 
10  resistances  showing  alterations  exceeding  0.02  per  cent.,  seven 
were  large  resistances  which  had  been  used  with  strong  currents. 
The  two  resistances  whose  variation  exceeded  the  limit  of  accuracy 
marked  on  them  (o.i  per  cent.)  had  been  used  almost  daily,  for 
four  years  and  21/2  years  respectively.  The  former  showed  a  decrease 
of  0.12  per  cent.,  and  the  latter  an  increase  of  0.23  per  cent.  The 
latter  was  covered  with  a  brown  mud,  produced  by  a  chemical  attack 
of  the  petroleum  used  on  the  manganin.  The  other  instrument  had 
only  turned  slightly  brown.  The  results  show  on  the  whole  the  ad- 
mirable fitness  of  these  resistances  for  industrial  use. — Zcit.  f.  In- 
strum.-Kundc,  January;  abstracted  in  Lond.  Elcc.   February  6. 

Braun  Cathode  Ray  Tube. — Wehnelt. — A  description  of  a  Braun 
tube  for  electrostatic  deflection.  While  the  Braun  tube  is  largely 
used  to  advantage  for  studying  current  curves  by  means  of  the  elec- 
tromagnetic deflection  of  a  cathode  beam,  its  use  is  very  limited 
when  it  is  the  investigation  of  potential  curves  that  is  desired.  He 
describes  a  Braun  tube  for  electrostatic  deflection,  using  internal 
electrodes  and  obtaining  a  permanent  electrostatic  deflection.  His 
tube  closely  resembles  the  ordinary  Braun  tube  in  appearance.  The 
curve  of  potential  for  an  alternating  arc  shows  a  slight  elevation 
at  the  beginning  of  the  discharge  which  disappears  when  the  dis- 
charge proceeds. — Ber.  d.  Dcutsch.  Phys.  Ges..  No.  i,  1903:  ab- 
stracted in  Lond.  Elec,  February  6. 

Photometry  at  the  British  National  Physical  Laboratory. — Glaze- 
iiROOK. — A  communication  stating  that  the  photometric  room  of  the 
(Brit.)  National  Physical  Laboratory  is  now  practically  ready,  and 
that  this  laboratory  will  assume  the  position  and  responsibility  of  a 
standard  photometric  authority,  so  far  as  this  can  be  done  without 
legislation. — Lond.  Elec,  February  6. 

Miscellaneous, 
reference. 
British    IVestinghousc   Works. — A   long   and   fully  illustrated   de- 
scription  of  these  new  works  near  Manchester. — Lond.  Elec,   Feb- 
ruary 6. 


New  Books. 


The  Art  of  Illumination.  By  Louis  Bell,  Ph.  D.  New  York: 
McGraw  Publishing  Company.  339  pages,  127  illustrations. 
Price,  $2.50. 
To  the  scientific  reader  Dr.  Bell  needs  no  introduction,  and  is  no 
stranger,  as  there  are  few  of  even  the  most  modest  libraries  upon 
whose  shelves  the  "Electric  Railway,"  "Electric  Power  Transmis- 
sion" and  "Powder  Distribution  for  Electric  Railways,"  do  not 
occupy  a  conspicuous  position.  So  when  one  opens  the  covers  of 
"Art  of  Illumination,"  it  is  with  a  hazy  notion  of  a  treatise  on 
photometry,  bristling  with  the  law  of  inverse  squares  and  redolent 
with  symbols.  But  it  is  nothing  of  the  kind.  The  mathematician 
will  turn  its  leaves  in  vain,  for  in  its  three  hundred  odd  pages 
there  are  not  a  half  a  dozen  formulae,  and  x's  and  y's  are  conspicuous 
by  their  absence.  Here  and  there  a  table  appears,  but  is  so  success- 
fully interwoven  with  the  text  that  the  reader  absorbs  it  uncon- 
sciously. Ruskin  says  that  "art  is  nature  viewed  through  tempera- 
ment." and  this  is  the  case  with  "Art  of  Illumination,"  for  the 
subject  is  largely  viewed  from  the  art  side  and  not  from  the  math- 
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ematic.  It  is  illuminated  as  it  appeals  to  the  senses,  and  not  the 
abstract  laws  of  ligiit  that  are  discussed.  Furthermore,  it  teaches 
how  to  make  illumination  attractive,  comfortable  and  seductive, 
ratlier  than  an  exhibition  of  the  why-thereof.  But  the  science  of 
illumination  is  by  no  means  neglected,  for  in  all  the  methods  advo- 
vated  Dr.  Bell  clearly  shows  a  scientific  basis  for  the  principles 
elucidated. 

At  the  outset,  in  Chapter  I,  the  author  discusses  the  relation  of 
light  to  the  sensation  of  vision,  showing  why,  under  some  circum- 
stances, there  is  a  gratifying  comfort  in  working  or  reading,  and 
in  others  an  acute  discomfort.  In  Chapters  II  and  III  the  prin- 
ciples of  color  and  reflection  and  diffusion  are  taken  up,  and  some 
curious  facts  illustrated  as  to  the  proper  methods  to  be  adopted 
in  using  colored  light.  The  effect  of  reflection  and  diffusion  in  mod- 
ifying the  color  of  illumination,  is  strongly  presented.  The  ne.xt 
four  chapters  deal  with  the  materials  of  illumination,  and  arc  de- 
scriptive of  the  illumination  now  available  in  coinmon  practice. 
Candles  and  kerosene  are  given  but  little  more  than  a  brief  mention. 
probably  because  the  author  appears  to  feel  that  the  "Art  of  Illu- 
mination" deserves  better  materials.  To  the  various  uses  of  gas, 
particularly  the  incandescent  mantel,  forms  of  re-generative  burner, 
and  the  employment  of  acetylene,  much  space  and  particular  atten- 
tion is  given.  The  next  chapter  deals  with  the  incandescent  electric 
lamp,  particularly  with  the  newer  types  of  the  Nernst  variety.  In 
the  last  few  pages  of  this  chapter  there  are  some  valuable  observa- 
tions as  to  the  direction  of  probable  improvement,  and  an  inter- 
esting analysis  of  fire-fly  light. 

Chapter  VII  is  occupied  with  the  electric  arc  in  its  various  forms 
of  open  and  enclosed,  direct  and  alternating  current;  instructive 
comparisons  being  drawn  as  to  the  usefulness  of  the  various  types. 
Chapter  VIII,  upon  shades  and  reflectors,  is  really  a  continuation  of 
the  preceding  chapters,  dealing  with  the  electric  lamp  under  the 
modified  conditions  that  are  imposed  by  the  vari(jus  form  of  shades 
and  reflectors  that  art  and  science  have  contrived 

But  upon  Chapters  IX,  X  and  XI,  trea'ing  of  domestic  illumi- 
nation, the  lighting  of  large  interiors  and  street  and  exterior  illu- 
mination, the  attention  of  the  reader  is  most  sharply  focused,  for 
these  chapters  contain  the  real  gist  of  the  book.  There  is  liter- 
ature galore  upon  the  arc  and  incandescent,  I)ut  one  may  searcii 
through  many  libraries  without  finding  a  hint  as  to  how  to  use 
lights  in  a  manner  to  produce  pleasing  and  satisfactory  results,  and 
withal  with  the  greatest  economy.  In  these  three  chapters  Dr. 
Bell  reads  many  an  architect  a  most  useful  lesson,  and  one  which 
it  is  hoped  will  be  received  with  the  attention  it  deserves. 

Chapter  XII  deals  with  decorative  and  scenic  illumination,  prob- 
ably from  a  sense  of  desirable  completeness,  for  while  all  will 
admit  the  magnificence  of  the  illumination  of  the  Pan-American  few 
would  even  view  that  spectacle  with  the  same  interest  as  would  be 
excited  by  the  comfort  of  an  after-dinner  easy  chair  and  the  evening 
paper,  in  a  tastefully  and  artistically-illuminated  interior. 

In  Chapter  XIII  the  author  indulges  in  some  prophecies  as  to  the 
illumination  of  the  future,  and  tersely  sums  up  the  matter  by 
stating :  "Illumination  is  not  a  science  with  well-defined  canons, 
which  might  be  termed  illuminating  engineering,  but  an  art  wherein 
an  indefinable  and  uncommunicable  skill  pertains,  almost  as  it  does 
in  the  magic  of  the  painter."  In  this  sentence  Dr.  Bell  strikes  the 
keynote  of  the  work,  and  proceeds  to  show  that  improvement  is 
far  more  likely  to  develop  from  the  exercise  of  such  skill  than  from 
the  possible  utilization  of  fire-fly  light  or  new  form  of  vacuum  ti'bc, 
although  cither  of  these  is  entirely  within  the  range  of  coiuxiva- 
bility.  In  the  last  chapter  a  resume  of  standards  of  light  and 
photometry  is  given. 

In  scientific  literature  the  ".\rt  of  Illumination"  is  a  distinct  de- 
parture from  the  typical  treatise  with  its  numbers  and  its  formuhe 
It  is  art  and  not  science,  and  in  it  art  is  no  less  displayed  in  the  style 
of  the  author,  which  so  charms  the  reader,  as  to  cause  him  to 
forget  the  treatise  in  the  interest  which  it  excites. 


The   How   .\ni)  Wiiv  of   Ei.f.(  tricitv.      By   Charles   Tripler   Child. 
A  Book  of  Information  for  Non-Technical  Readers.     New  York 
City:  Electrical  Review  Publishing  Company,  1902.     Olive  green 
Cloth,  6  in.  X  y^  in.    C  1,^.5  x   10.5  cms)  ;   127  pages  40  illustra- 
tions.    Price.  $1.00. 
This  is  a  charmingly  written  and  interesting  little  book,  not  merely 
to  the  uninformed,  owing  to  its  simplicity,  but  also  to  the  informed, 
owing  to  the  precision  of  its  statements  and  the  clearness  of  its  style. 


A  wide  range  of  practical  subjects  is  covered  in  twenty-three  chap- 
ters. Elementary  information  in  all  these  subjects  is  conveyed  in 
such  a  manner  that  an  untechnical  reider  can  readily  grasp  the 
meaning  and  at  the  same  time  the  story  of  each  subject  is  so  enter- 
tainingly told  that  the  reader  is  brought  to  understand  the  most 
recent  development  in  that  subject  without  losing  interest  or  weary- 
ing of  the  study. 

The  book  will  commend  itself  to  elementary  students  of  electro- 
technics,  and  to  the  great  mass  of  the  intelligent  public  interested 
in  the  developments  and  applications  of  electricity. 


Ei.KCTKiciTY  .\ND  I  fs  SIMILITUDES:  The  Analogy  of  Phenomena. 
Natural  and  Spiritual.  By  Charles  H.  Tyndall,  Ph.  D.,  S.  T.  D. 
London  and  Edinburgh:  Fleming  H.  Revell  Co..  215  pages. 
10  plates.  Red  Cloth,  5  in.  x  8  in.  (13  x  20- cm).  1902. 
Price,  $1.00. 

This  is  a  very  interesting  book  psychologically.  The  author  is 
clearly  an  educated  man  and  a  good  writer  of  English.  He  appears 
to  be  an  earnest  and  honest  writer  deeply  imbued  with  religious 
spirit ;  but  he  has  adopted  a  method  of  mixing  religion  and  science 
in  a  manner  that  to  many  scientists  brings  religion  into  ridicule. 
The  religious  thoughts  suggested  by  the  book  we  do  not  in  any 
way  desire  to  criticise  or  find  fault  with.  That  subject  is,  of  course, 
in  itself  a  sacred  topic;  but  to  write  a  book  in  which  Scripture 
verses  alternate  with  scientific  propositions  is  to  sail  dangerously 
close  to  the  farcical.  Moreover,  the  tendency  is  promoted  to  make 
loose  and  inaccurate  scientific  statement.  There  are  numerous  ac- 
curate scientific  .statements  in  the  pages  under  consideration,  but 
there  are  also  many  very  loose,  inaccurate  statements. 

Wonderful  analogies  are  presented  to  our  minds  by  this  book. 
Thus  the  Branly  coherer  in  its  normal  condition  of  electric  re- 
sistance is  likened  to  the  condition  of  the  wicked  soul  in  its  normal 
sinful  resistance  to  truth.  The  phenomenon  of  electric  coherence  is 
thus  paraphrased :  "Invisible  energy  from  Heaven's  battery  has 
come  into  contact  with  the  soul ;  disorder  has  vanished ;  spiritual 
continuity  with  God  is  established,  and  resistance  has  given  place 
to  conductivity  of  the  tendcrcst  sort,  auil  it  is  one  which  also  per- 
sists." 

The  last  statement  seems  to  call  for  "God  save  the  King"  at  the 
uui,  as  a  fitting  peroration.  But  in  a  certain  sense  it  is  immoral  to 
inculcate  such  doctrines  in  a  book  that  pretends  to  be  quasi-scientific. 
The  analogies  are  necessarily  quite  inapplicable  to  the  real  phe- 
nomenon in  nature  thus  paraphrased.  The  wrong  idea  is  given  to 
the  student's  mind  and  the  result  is  false  teaching,  which  is  worse 
than  none. 

We  recommend  the  book  to  those  versed  in  electricity  and  pos- 
sessed of  a  sense  of  humor. 
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.■\meric.\n  Institute  of  Electric.m.  Engineers,  Secretary.  Ralph 
W.  Pope.  95  Liberty  Street.  New  York.  Meetings :  February  27th, 
"Railway  Train  Lighting,"  Wm.  L.  Bliss,  Lamar  Lyndon  and  A.  J. 
Farnsworth  ;  March  27th,  "High-Tension  Lines."  Ralph  D.  Mershon  ; 
.•\pril  24th,  "Tendencies  of  Central  Station  Development."  H.  A. 
l.ardner,  Philippo  Torchio  and  Peter  Junkersfeld. 

.\ssoci.\TioN  OF  Edison  Illumin.\ting  Comp.vnies.  Secretary.  W. 
II.  Johnson,  Philadelphia.  Pa. 

.Association  of  Railway  Telecrapii  Superintendents.  Secretary. 
P.  W.  Drew,  Colby  and  .'\bbott  Building,  Milwaukee.  Wis.  Next 
meeting.  New  Orleans,  La.,  May  I,?,  14  and  15,  1903. 

Canadian  Electrical  .\ssociation.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting.  Toronto,  Out.,  190,3. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  'N'ork.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  .\ssociation  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis.  Ithaca,  N.  Y. 

Engine  Rimlders'  .\ssociation,  F.  P.  Ide.  Springfield.  III..  Secre- 
tary. 

International  .Association  of  Municipal  Electricians.  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  .Atlantic  City, 
N.  J.,  September,  1903. 

Interstate  Independent  TELrPHOXF  .Association.  Secretary,  E.  M. 
Coleman.  Louisville,  Ky. 
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High  Power   Horizontal  Gas  Engines. 

The  \\  e-.misliiiusc  Maciime  (.iinipaiiy  lia>  tCr  mhiu-  Imu'  lieeii 
engatietl  in  developing  tlie  iloiilile-acting  gas  engine,  and  i-  iiiu\ 
prepared  to  huild  this  type,  for  powers  ranging  as  high  as  ,?,ooo  hp. 
As  this  ty|)e  of  engine  possesses  features  siiniewhat  novel  to  those 
accustomed  to  the  usual  reciprocating  engine  design,  a  brief  de- 
scription may  be  of  interest. 

h'ig.  I  shows  a  perspective  view  of  a  single-crank  engine  of  the 
new  type  and  Fig.  2  that  of  a  double-crank  engine.  Fig.  3  shows  th" 
general  ilesign  of  a  single-crank  engine  direct  connected  to  an  eke- 
trical  generator. 


I'!uri>peaii  linil(lcr>  hucIi  as  ilir  l)i-\it/,  Cuckcrill  au<l  .Nurnberg  com 
panies,  are  abandoiiiiiK  the  variable  for  the  constant  mixture  method 
of  Kovcrning. 

Tlie  eonstruitioii  of  the  engine  under  description  is  in  many  re- 
spects iini(|ue,  in  thai  it  departs  materially  from  the  accepted 
l-'.uropean  design  and  embollie^  many  established  features  of  modern 
steam  engine  practice,  winch  have  been  so  instrumental  in  bringing 
about  the  succes",  of  the  well-known  VVestinghouse  vertical  single- 
acting  type.  bVoni  crank  to  cylinders,  the  construction  is  that  uf  a 
liori/ont:il  steam  engine  suit:ibly  sirengtbeiied  in  proportion  to  the 
increased  maximum  pressure  resulting  from  the  rapi<l  combustion  of 
the  highly  compresseil  gases,  The  design  of  cylinders,  pistons  and 
valves,  of  course,  departs  materially  from  steam  engine  practice. 
The  cylinders  are  double-walled,  with  the  outer  walls  split  periph- 
erally to  permit  in<lependcnl  expansion  and  contraction  without 
placing  the  cyliiuler  casting  under  stress.  The  two  cylinders  arc 
united  at  the  top  by  heavy  tie  rods,  engaging  peripheral  bosses,  and 
at  the  bottom  by  a  stout  cast-iron  distance  piece.  The  rear  section 
of  the  bed  plate  which  supports  the  two  cylinders  is  cored  hollow 
Willi  ;i  central  dividing  wall,  and  serves  as  a  reservoir  for  inoming 
.111(1  outgoing  circulating  water.  All  connections  are  piped  directly 
to  these  reservoirs,  thus  avoiding  a  large  amount  of  piping  about 
the  engine.  Through  the  bed  plate  extend  the  four  vertical  exhaust 
pipes,  which  connect  immediately  below  with  an  exhaust  main.  The 
exhaust  passages  leading  from  the  valve  chambers  arc  cast  integral 
wiili  the  cylinders,  upon  their  under  sides,  and  are  water  cooled. 

.\i  ilu-  ends  of  each  cylinder  occur  horizontal  side  ports,  resem- 
bling straight  steam  ports,  wliicli  comnninicale  with  removable  com- 
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It  is  quite  apparent  from  the  accompanying  views  that  the  general 
design  of  the  engine  resembles  to  a  noticeable  'extent  that  of  a 
modern  high-speed  tandem  compound  steam  engine  in  the  arrange- 
ment of  cylinders,  frames,  bed  plates,  bearings,  flywheel  and  gen- 
erator. This  resemblance  is  further  carried  out  in  the  matter  of 
crank  effort.  Each  revolution  is  accompanied  by  two  impulses,  one 
occurring  at  each  successive  in-stroke  and  out-stroke.  The  engine 
operates,  therefore,  upon  the  four-stroke  cyclo,  involving  distinct 
periods  of  admission,  compression,  explosion,  expansion  and  exhaust : 
this  cycle  yielding  the  highest  practical  as  well  as  theoretical  thermal 
efficiency  and  economy  of  fuel. 

In  direct  distinction  from  the  use  of  an  explosive  mi.xture  varying 
in  richness  according  to  the  load,  the  Westinghouse  design  employs 
a  mixture  of  unvarying  quality,  which  is  initially  proportioned  ac- 
cording to  the  nature  of  gas  used,  but  which  remains  constant  under 
all  conditions  of  load.  .As  the  load  upon  the  en.gine  increases  or 
decreases,  a  corresponding  greater  or  lesser  quantity  of  mixture  is 
admitted  to  the  cylinders,  thus  utilizing  at  all  times  an  explosive 
mixture  of  strength,  resulting  in  higher  thermal  efficiency  a-^d 
economy  of  fuel.  That  this  method  is  productive  of  the  best  resuUs 
in  engines  of  high  power  is  apparent  from  the  fact  that  reputable 


bustion  chambers.  The  cylinders  are  closed  by  water-jacketed 
heads,  those  located  between  the  two  cylinders  being  split  diamet- 
rically for  facility  in  inspection  of  the  interior,  and  the  two  halves 
are  united  with  a  ground  fit,  no  packing  being  found  necessary. 
This  feature  obviates  the  necessity  for  completely  dismantling  the 
engine  for  inspection. 

The  location  of  valves  and  combustion  chambers  in  the  new  design 
is  especially  fortunate,  and  the  contrast  between  the  simplicity  of 
this  arrangement  and  the  formidable  complexity  of  numerous  Eu- 
ropean types  is  striking.  The  arrangement  shown  in  the  accom- 
panying illustrations  accomplishes  the  same  purpose  at  far  less  cost 
and  with  less  complexity.  The  combustion  chambers  are  inde- 
pendent castings,  with  plain  machined  faces,  circular  valve-liner 
seats,  and  cored-out  passages  for  circulating  water.  Both  admission 
and  exhaust  valves,  which  are  of  the  standard  poppet  type,  operate 
vertically  and  with  opposite  throw.  They  open  by  cam  movement 
and  are  held  to  their  seats  by  spring  pressure.  The  central  space, 
closed  by  the  admission  valve  above,  and  the  exhaust  valve  below, 
communicates  directly  with  the  cylinder  port  before  mentioned;  the 
exhaust  space  with  the  exhaust  passages  on  the  under  sides  of  the 
cylinders ;  the  admission  space  with  the  supply  pipe.  This  supply 
pipe  is  a  rectangular  cast-iron  main  extending  along  the  entire  front 
and  provided  with  openings  opposite  each  admission  valve.  It  re- 
ceives its  supply  from  the  governor  chamber  located  midway  between 
the  two  ends,  this  in  turn  communicating  with  a  mixing  chamber 
supplied  on  the  one  hand  with  gas  and  on  the  other  with  air  through 
suitable  valves. 

These  two  valves  are  shown  in  Fig.  i.  and  are  provided  with  grad- 
uated indices,  so  that  the  exact  proportions  of  gas  and  air  may  at 
all  times  be  visible,  and  under  the  control  of  the  attendant.  Another 
feature  of  the  greatest  importance  is  found  in  the  provision  for  in- 
terchangeable parts.  Each  valve,  together  with  its  spindle  and  seat- 
ing spring,  is  independently  mounted,  and  by  simply  removing  the 


I 


I'"ehul-.\ry  28,  1903, 


ELECTRICAL    WORLD     and     ENGLXEER. 


.<7J 


bolts  from  the  bonnet  the  entire  valve,  seat  and  liner  may  be  drawn 
out  for  inspection  or  replacement  by  a  spare.  Similarly  the  igniters, 
which  are  of  the  "make-and-break"  electrical  contact  type,  employed 
in  all  Westinghouse  engines,  are  mounted  in  a  removable  plug  ex- 
tending into  the  combustion  chamber  through  the  side  walls. 

The  valve  gear  is  of  the  standard  cam  and  roller  pattern,  also 
employed  in  the  Westinghouse  vertical  engines,  and  is  driven  by  a 
helical  gear,  engaging  a  similar  split  gear  bolted  around  the  main 
shaft. 

The  method  of  circulating  cooling  water  through  the  pistons  is 
unique.  This  water  enters  a  cavity  on  the  cross-head  by  means  of 
a  flexible  pipe  connection  provided  with  special  swinging  joints.  It 
then  flows  through  the  hollow  piston  rod  to  the  front  and  rear 
pistons,  through  which  it  circulates,  finally  emerging  through  a 
bronze  tail  rod  extending  through  the  rear  head,  there  emptying  into 
a  cast-iron  jacket  communicating  with  the  hot  water  return  pipe. 
Similarly,  cold  water  is  conducted  through  -suitable  pipes  to  the 
cylinder  jackets,  thence  to  the  jackets  surrounding  the  exhaust 
valves  and  ports,  and  finally  to  the  return  pipe,  emerging  at  a  suffi- 
ciently high  temperature  for  use  in  heating  and  drying  coils,  radiators. 


engine  appliances,  such  as  sight  feed  cups,  cylinder  pump--  and  oil 
rings  for  crank  pins. 

The  engine  is  governed  by  a  sensitive  flyball  governor  of  the 
standard  design,  protected  by  a  circular  housing.  It  operates  a 
vertical  piston  valve  supplying  a  fuel  mixture  of  constant  quality, 
but  in  quantities  proportionate  to  the  load. 

The  smgle-crank  engine  is  at  present  manufactured  in  sizes  rang- 
ir.g  from  250  to  750  hp,  and  the  double-crank  from  750  to  1,500  hp. 
In  the  latter  cranks  are  placed  at  90"  angularity,  giving  four  im- 
pulses per  revolution,  and  a  crank  effort  corresponding  to  that  of  a 
cross-compound,  double-acting  steam  engine. 

It  is  of  interest  to  note  that  several  installations  of  this  type  of 
engine  are  in  progress.  The  first  to  be  put  into  operation  will  be 
at  the  works  of  the  Consolidated  Industries  Company,  Batavia, 
N.  Y.,  employing  250  hp,  single-crank,  double-acting  engines,  direct 
connected  to  Westinghouse  alternating-current  generators,  operating 
in  parallel  upon  a  general  light  and  power  distribution  system.  A 
special  coke  and  gas  process  known  as  the  Lowe  will  be  employed, 
yielding  three  products,  metallurgical  coke,  coal  and  W'ater  gas,  the 
former  to  be  retailed  and  the  latter  used  for  power  purposes. 


Figs.  2  and  3. — Views  of  Sini;le-Crank  .\xd  Dol"I!i.f.-Ck.\.\k  (;.\s   1'.n(;ines, 


etc.  By  the  above  method  the  proper  temperature  relations  between 
pistons  and  cylinders  is  at  all  times  secured,  thus  allowing  close 
piston  fits  to  be  employed  without  danger  of  excessive  friction  or 
rupture.  This  point  may  be  more  readily  appreciated  from  the  fact 
that  a  cold  piston  clearance  of  approximately  1/16  in.  is  necessary 
in  moderate-sized  engines  not  fitted  with  water-cooled  pistons. 
The  pistons  are  constructed  in  two  parts,  with  packing  rings  and 
babbitted  bearing  surfaces.  They  are  secured  in  position  on  the 
rods  by  internal  nuts  and  present  plain  convex  surfaces  to  the  burn- 
ing gases.  Piston  rods  are  of  forged  steel,  with  bored  water  ducts. 
The  packing  for  both  piston  rod  and  tail  rod  is  of  metallic  ring  type. 
The  engine  is  started  by  compressed  air  pumped  into  a  steel 
reservoir  during  a  previous  run  before  shutting  down.  For  this 
purpose  a  special  disengaging  gear  is  provided  which  isolates  the 
rear  cylinder  and  on  admitting  the  compressed  air,  allows  this 
cylinder  to  operate  as  an  air  motor  until  the  regular  combustion 
cycle  is  taken  up  in  the  forward  cylinder.  The  rear  cylinder  may 
then  be  thrown  into  normal  action.    Oiling  is  accomplished  by  steam 


A  second  installation  at  the  works  of  the  Atlantic  Refining  Com- 
pany, Philadelphia,  the  engines  are  double-crank,  double-acting, 
of  500  hp  each,  and  are  direct  connected  to  Westinghouse  350-kw, 
three-phase  generators,  arranged  for  parallel  operation.  The  engines 
will  operate  upon  rich  oil  gas  of  approximately  1,400  B.t.u.  per 
cubic  foot,  a  by-product  of  the  refining  process. 

.\  third  interesting  installation  at  Ilillburn,  N.  Y.,  will  supply 
the  entire  Ramapo  Valley  with  light  and  power  from  a  new  station 
now  building  for  the  Rockland  F.lcctric  Company.  This  plant  will 
also  operate  upon  producer  gas.  using  the  Loomis-Pettibone  process. 
The  producer  plant  is  located  in  a  separate  building  and  supplies 
water  gas  to  the  Ramapo  Iron  Works  and  the  Ramapo  Foundry 
Company  for  heating  and  metallurgical  purposes,  as  well  as  power 
gas  to  the  generating  station.  The  electrical  distributing  system 
will  supply  power  to  local  industries,  as  well  as  lighting  for  the 
Ramapo  Valley,  .some  fourteen  miles  in  extent.  The  equipment 
.iggregates  I,2C0  hp,  employing  350-hp  single-crank  engines  of  the 
double-acting    type,    and    a    small    vertical    single-acting    engine   for 


.174 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol..  XLI,  No.  9. 


ilriviiiK  the  cxcilcr.     Kacl\  main  ciiKiiu-  is  ilircit  iiiiiiu-clcil  to  Wet 
iiiKliousc  polypltasc  gi-iicrator.i,  arran|{rU  for  parallel  operation.    This 
plant    will    he    one   of    the   lirsl   alternating  current    ^t.lllon^    ni    the 
cuunlry  to  be  operated  front  gus  power. 

A  further  anil  more  recent  instance  of  the  conluKnce  placed  in  the 
gas  power  apparatus  is  that  of  the  I'otosina  KIcctnc  Company,  of 
San  Luis  I'otosina,  Mexico,  a  town  of  70,000  inhabitants,  situated 
at  an  elevation  of  6,000  ft.  above  sea  level,  about  .75  nnles  northwest 
of  Mexico  City.  The  town  was  formerly  supplied  with  electric  light 
and  power  from  a  direct-current  steam-drivin  plant,  which  passed 
into  the  control  of  the  present  c<>mpany,  and  has  been  coinerted 
into  a  gas  central  station. 

The  plant  has  been  laid  out  for  live  main  units,  an  exciter  unit 
and  a  coiiipie^or.  antJreKatiiiK  I.JJ5  hp.  and  will  employ  the  Lnomis- 
I'ettibone  process  for  generating  a  power  gas  of  approximately 
IJO  II. T  I',  per  cubic  foot,  calorific  value.  At  the  present  time  but 
tive  engines  will  be  installed,  comprising  three  i()0-hp,  single-crank, 
double-acting  machines,  ilirect  connected  to  WcstinglKHisc  polyphase 
generators,  operating  in  parallel  upon  the  general  2,.200-volt,  three- 
phase  distributing  system;  one  50-hp,  two-cylinder,  vertical  single- 
acting,  direct  connected  to  an  exciter,  and  one  14-hp,  two-cylinder 
vertical  compressor  engine.  The  remaining  units,  each  of  340  hp. 
will  be  installed  later,  when  required.  The  producers  will  be  located 
in  a  separate  gas  house  and  the  best  grades  of  X'irginia  coals  will 
be  used  for  gasification  purposes. 

The  four  installations  above  noted  arc  among  the  first  applica- 
tions of  fuel  gas  to  power  purposes,  and  the  advent  of  the  modern 
high-power  gas  engine  should  serve  to  open  up  an  entirely  new 
lield  in  gas  engineering.  .-X  number  of  power  gas  processes  are  now 
available,  including  the  Loomis-Pcttibone,  Taylor,  Mond.  Otto, 
llotTmaii,  Lowe.  Dellwick.  Fleischer  andDowson,  and  the  results 
obtained  from  installations  now  in  service  give  every  reason  to 
believe  that  the  gas  power  will  be  shortly  much  in  evidence. 


A   Perambulating  Wireless  Telegraph   Plant. 


One  of  the  most  ingenious  and  interesting  innovations  seen  lately 
in  the  wireless  telegraph  field  is  the  introduction  of  a  perambulating 
plant  by  the  American  De  Forest  Wireless  Telegraph  Company, 
ostensibly  for  stock  reporting  purposes,  though  it  serves  equally 
well  to  advertise  the  company  itself  as  an  investment,  to  the  enter- 


side,  "Approved  und  .Adopted  by  the  United  States  (jovernincnt." 
The  vehicle  is  suriiioiinteil  by  a  glass  showcase  cupola  about  three 
feet  stpiarc,  and  in  front  is  a  brasx  pole  about  twenty  feet  high,  which 
serves  in  place  of  the  usual  anteiime  wires.  The  operator  sits  iiinide 
ihe  glass  box,  seen  and  seeing,  so  that  all  his  operations  can  be 
watched  by  the  "man  in  the  street."  (Jreal  interest  waH  manifested 
in  the  novel  niaciiine,  when  it  took  up  its  position  among  the  curb 
lirokers  and  beg:in  to  send  the  market  reports  into  the  offices  of 
Ihe  Willi  Siri'i-I  Jdiinial  and  the  ne.irby  brokers. 

Ill  ei|ui|ipiiig  this  automobile  outfit  it  was  not  possible  to  use  the 
full  iJe  b'orest  system  as  that  would  re(|uire  a  motor  generator,  and 
high-voltage  transformer,  which  there  was  not  suflicient  space  to 
accommodate;  therefore,  recourse  was  had  to  an  induction  coil  giving 
a  two-inch  spark  actuated  by  the  storage  battery  furnishing  prjwer 
for  the  propulsion  of  the  auto.  The  I  )e  b'orest  Company  states  that 
I )e  b'orest  rcsponders  were  placed  in  offices  up  anil  down  Broad 
Street  and  successful  aerograms  giving  the  latest  market  reports 
were  furnished  to  all  simultaneously.  It  is  understood  that  the  com- 
l>any  have  a  number  of  similar  machines  in  course  of  construction 
and  will  rent  them  for  the  reporting  of  athletic  events,  and  for  the 
use  of  any  one  who  wishes  to  leave  the  city  and  still  keep  in  touch 
with  his  house  or  business. 


Electrical  Gold  Dredges  in  the  Klondike. 


The  Western  Engineering  &  Construction  Company,  of  San  Fran- 
cisco, is  about  to  instal,  in  the  territory  south  of  the  Yukon  district, 
a  power  transmission  plant  for  the  operation  of  a  gold  dredge 
which  will  be  erected  at  Atlin,  B.  C.,  two  miles  distant  from  the 
power  plant.  This  is  a  new  development  in  the  methods  of  mining 
in  this  region,  which  is  a  very  important  placer  district,  and  much 
gold  that  would  otherwise  be  lost  will  be  saved  by  the  use  of  elec- 
trically-operated dredges.  The  work  to  be  done  here  is  similar  to 
that  carried  on  at  Oroville,  Cal.,  although  the  gold  is  coarser  in  the 
.Atlin  District,  being  found  in  nuggets  from  the  size  of  a  pinhead  to 
that  of  an  ostrich  egg. 

The  electrical  equipment  for  this  plant  consists  of  the  following 
apparatus,  recently  purchased  from  the  Westinghouse  Electric  & 
Manufacturing  Company :  Two  i8o-kw  belted  alternators,  which 
are  to  be  driven  by  water  wheels  ;  two  variable-speed  induction  motors 
with  controllers ;  two  standard  induction  motors  for  driving  the 
pump,  one  of  20  hp  and  the  other  of  50  hp;  and  a  15-hp  motor  for 
operating  screens. 

It  is  expected  that  the  machinery  will  be  in  operation  in  July 
of  this  year,  and  enough  gold  recovered  during  the  season  to  pay 
the  entire  cost  of  the  installation,  which,  including  the  hydraulic 
machinery,  amounts  to  over  $150,000.  A  gold  dredge  costs  from 
^'40.000  to  $75,000,  depending  upon  its  capacity,  and  consists  of  the 
dredging  machine  proper  and  the  pumping  apparatus  which  supplies 
I  lie  necessary  water  for  washing  and  sluicing.  The  dredge  ma- 
chinery comprises  a  chain  of  electrically-driven  buckets  which  pick 
up  the  material,  a  steel  hopper  into  which  the  material  is  emptied, 
a  revolving  screen  designed  to  receive  and  wash  the  excavated  ma- 
lerial,  an  appliance  for  carrying  oflf  all  the  coarse  tailings  and  stones 
that  are  rejected  by  the  screens,  a  sluice  box  in   which  the  water 


WIRELESS    TELL(jKA1'H    PL.V.NT. 

prising  :-.nanciers  of  the  Wall  Street  district.  On  February  7  a 
decided  sensation  was  made  on  the  "curb"  by  the  appearance  of 
an  electric  automobile  of  special  design  bearing  .on  one  side  the 
legend,  American  De  Forest  Wireless  Telegraph  Co.  On  another 
side  was  the  statement,  ''Aerograms  Received,"  and  on  still  another 


I  I'j.     I.-     ELtLlkiL    GOLD    DREDGE. 

and  fine  material  containing  the  gold  are  disposed  of  and  in  which 
the  gold  is  saved.  The  stone  chute  is  of  a  sufficient  height  and  in- 
clination to  discharge  the  material  clear  of  one  side  of  the  boat,  so 
that  no  obstruction  can  take  place  on  account  of  the  accumulation 
of  tailings.    From  the  under  side  of  the  screen  all  the  fine  material, 
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including  the  gold,  is  discharged  with  a  considerable  (juantiiy  of 
water — all  of  which  is  carried  off  and  over  the  stem  of  the  dredge 
through  a  sluice  box  containing  a  scries  of  rifHes  in  which  the  gold 
is -caught,  and  of  a  length  sufficient  to  carry  the  tailings  clear  of 
the  dredge  and  to  save  all  the  gold.  When  the  gold  is  of  too  fine  a 
character  to  be  efficiently  collected  in  the  ordinary  sluice  box,  a  finer 
screen  and  gold  saving  tables  are  employed. 

Formerly   the   dredging   apparatus   and   punip.s    were   operated   liy 


FIG.   2. — DETAILS   OF   DREDGE. 

Steam  engines,  and  this  practice  is  still  largely  continued.  Electric 
power,  however,  is  preferable,  since  it  admits  of  the  operation  of 
dredges  where  fuel  is  difficult  to  obtain,  the  lighting  of  the  dredge 
by  electricity  and,  if  necessary,  the  carrying  on  of  the  work  at  night. 
An  electrically-operated  dredge  is  illustrated  in  Fig.  I,  showing  at 
the  left  groups  of  incandescent  lamps  mounted  in  reflectors.  Fig.  2 
is  an  interior  view  of  a  dredge,  showing  a  variable-speed.  Westing- 
house  induction  motor  driving  a  countershaft  from  which  the  main 
dredging  buckets  are  operated. 


St.  Louis  Fair  Boiler  Plant. 


Williams  &  Wollender  signed  a  contract  on  February  7  for  the 
erection  of  a  temporary  boiler  house  on  the  site  of  the  permanent 
boiler  house  just  west  of  the  Machinery  Building,  St.  Louis  Exposi- 
tion. The  temporary  boiler  house  will  be  built  of  corrugated  iron 
and  wood,  of  such  size  that  the  permanent  boiler  house  can  bo 
erected  around  it  and  so  that  it  may  be  wrecked  and  removed 
after  the  permanent  house  is  finished.  Here  will  be  installed  boil- 
ers, engines  and  generators  which  will  make  the  light  for  the  dedica- 
tion ceremonies,  for  the  Saengerfest  and  for  the  International  Press 
Congress  following.  The  erection  of  the  temporary  house  was  made 
necessary  by  the  impossibility  of  erecting  in  time  for  the  dedica- 
tion ceremonies  the  permanent  boiler  house  and  its  operating  ap- 
purtenances. It  was  found  impossibile  also  to  secure  from  the 
street  railw-ay  companies  sufficient  current  for  lighting  the  grounds, 
and  it  was  learned  that  the  outside  contractor,  who  will  supply  a 
part  of  the  vast  amount  of  current  needed,  would  not  be  ready  in 
time  to  furnish  the  light  for  the  dedication.  The  temporary  boiler 
house  will  cost  considerably  less  than  $2,000,  but  will  house  securely 
machinery  capable  of  producing  about  a  thousand  horse-power. 
Its  dimensions  will  be  66;/2  by  36  ft.  It  will  contain  the  Duerr 
marine  boiler  recently  received  from  Germany,  and  two  boilers 
from  the  Clonbrook  Boiler  Company,  of  Brooklyn,  N.  Y.,  with 
ratings,    respectively,   of   350  and   300   hp.      The   engine   room    will 


contain  one  engine  of  150  kw.  capacity  from  the  Skinner  Engine 
Company,  and  another  of  the  same  capacity  from  the  Buffalo  Forge 
Company. 


Handling  Newspapers  by  Motor  Driven  Conveyor. 


A  recent  installation  in  the  office  of  the  riiiladelflna  BuUclui  is 
of  novelty  and  interest.  It  is  the  application  of  the  link-belt  con- 
veyor to  handling  newspapers  in  the  press  room. 

In  several  features  this  carrier  is  unique.  There  arc  three  parallel 
roller  chains,  of  special  design,  running  on  edge.  The  conveyor 
trough  is  of  sheet  iron  and  of  sufficient  depth  to  carry  piles  of  200 
papers  safely.  The  action  of  the  carrier  is  steady  and  practically 
noiseless.  Its  trough  occupies  scarcely  2  ft  in  width  and  it  winds 
in  a  tortuous  course  around  various  obstructions  in  the  most 
amazing  fashion,  always  with  the  same  easy  movement  of  well-oiled 
regularity.  Mr.  Loveland,  chief  engineer  of  the  Evening  Bulletin, 
has  supplied  an  auxiliary  carrier  from  the  fly  box  of  each  press  10 
the  side  of  the  main  carrier.  It  consists  of  two  parallel  Ewart 
chains  which  convey  the  papers  from  the  fly  box  to  a  shelf  alongside 
the  trough  of  the  conveyor.  The  fly  boy  is  thus  able  to  stand 
upright  and  to  easily  lift  the  papers,  in  counted  bundles  of  50,  to  the 
chains  of  the  carrier.  The  movement  of  this  auxiliary  carrier  is  so 
timed  that  the  ink  dries  sufficiently  in  transit  to  prevent  smudging 
of  the  papers  in  handling. 

There  are  seven  large  (piadruple  presses  in  the  Bulletin  press 
room,  each  rattling  off  finished  16-page  papers  at  the  rate  of  24,000 
per  hour,  or  8-page  papers  at  the  rate  of  48,000  per  hour.  Before 
the  introduction  of  the  link-belt  carrier  14  men  with  14  trucks  were 
kept  busy  carrying  these  papers  from  the  fly  boxes  to  the  circulation 
department.  The  carrier  does  away  with  all  these  men,  their  confu- 
sion and  wages,  and  does  the  work  better,  quicker  and  with  unvarying 
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efficiency.  Mr.  McLean  states  that  if  the  carrier  did  not  save  a 
pcimy  in  wages,  it  would  still  be  a  good  investment,  because  it  dis- 
penses with  the  maddening  confusion  of  14  healthy  men  rushing  to 
and  fro  with  their  14  trucks  in  the  none  too  ample  avenues  between 
the  rapidly-moving  presses.  The  Link-Belt  Engineering  Company, 
Nicetown.  Philadelphia,  devised  and  installed  this  conveyor,  which 
is  driven  by  a  "J/j-hp  Storey  electric  motor,  connected  to  the  drive 
shaft  by  Renold  silent  chain. 


NEWS  OF  THE  WEEK. 


Financial    Intclliticnce. 


THK  VVKEK  IN  WALL  STREF.T.-Money  was  in  good  de- 
iimiul  niul  tuisincss  of  cunsidfratilc  size  wns  transacted,  closing  at  5 
jKT  cent,  for  60  to  yo  days.  4' j  per  cent,  for  4.  5  and  (>  niontlis. 
The  stock  market  was  irregular  and  rather  luavv.  with  tracHng  in 
the  hands  tif  professionals.  Various  iuifavorai)le  rumors  of  rather 
indetinite  character,  aimed  apparently  at  Metropolitan  Street  Rail- 
way, circulated  throughout  the  week.  Iml  as  such  li.ive  heen  comnnm 
of  late  the  latest  li.id  little  apparenl  itTecl  upon  the  market.  The 
approaching  holiday  also  had  an  apathetic  elTect  on  trading.  .Amal- 
gamated Copper  was  strong,  but  afterwards  reacted.  Metropolitan 
was  vigi>rously  attacked  by  bear  operators  and  weakened  the  other 
transactions,  but  Friday's  niarket  showed  a  tendency  to  recover  all 
around.  Hrooklyn  Rapid  Transit  made  a  net  gain  of  'A  jioint.  closing 
at  txj'...  after  having  touched  71!!;,  the  sales  aggregating  76.74^,  shares. 
Metropolitan  Street  Railway  reached  MoK'  and  closed  at  Ijy-H,  being 
a  net  gain  of  1.I4  point  on  sales  of  ()3,"3o  shares.  The  electrics 
exhibited  general  weakness,  all  closing  with  losses  as  compared 
with  the  last  previous  quotations.  After  having  mounted  to  204 
General  Electric  closed  at  iggyg.  which  was  ^  above  the  lowest 
(|uotation  of  the  week.  The  net  loss  on  the  week's  trading  was  2->4 
points.  Westinghouse  common  suffered  a  decline  of  7  points,  closing 
at  211,  the  highest  figure  of  the  week  being  217.  Western  Union 
receded  fractionally,  closing  at  89-^8,  which  represents  a  net  loss  of 
^  point.  .American  Telegraph  &  Telephone  was  the  exception, 
making  a  net  gain  of  51^  points,  the  closing  quotation  being  i68j4, 
only  200  shares  having  changed  hands,  .\mcrican  District  Telegraph 
receded  I'j  points,  closing  at  37.  Commercial  Cable  kept  steady 
at  161  throughout  the  week,  this  figure  being  4  points  lower  than 
the  last  quotation.  I-'ollowing  are  the  closing  quotations  of  Feb- 
ruary 24 : 


Feb.  17.  Feb.  24 


.\mcrican  Tel.  &  Cubic 84 

AiuerioHn  Tel.  &  Tel 165 

.\iueriian  Di8t.  Tel .17 

Brooklyn  Rapid  Traueit    . .  70M 

Commercial  cable 

Eleotrii-  Boat       20 

Mee trio  Boat  pfd S5 

Electric  Lead  Reduction. .   .       3 

Klectric  Vehicle 6!^ 

Electric  Vehicle  pfd n« 


Feb.  17.  Feb.  24 

American  Tel.  *  Tel     ;«%       IfflU 

Cumberland  Telephone 125 

Edi8on  Elec.  Ilium 305 

General  Electric 200M       109 

Western  Tel.  &  Tel  25'4        25 


Feb.  24 

l«8 

i      WH 
10 


General  Electric 

Hudson  River  Tel. . . . 
Metropolitan  St.  By.. 
N.  E.  Elec.  Veh.Tms. 

N.  Y.  &N.  J.  Tel 

N.  Y.  E.  V.  T.  Co 

Tel.  &  Tel.  Co.  Am  ... 
WeBtern  Union  Tel. .. 
WestinRhouse  com.  . 
We.Mtinsrhouiie  pfd  ... 


Feb.  17.  Feb.  2 

Western  Tel.  &  Tel.  pfd »9« 

Mexican  Telephone 2H  2H 

New  England  Telephone  ...  137 

Westinghouse 104  1(I5 

Weiitinghouse  pfd 105  105 


PHILADELPHIA. 


Amencan  Railways o  ,;; 

Elec.  Storage  Battery ^  a 

Elec.  Storage  Battery  pfd..  SO 

Elec.  Co.  of  America td 


Feb.  17.  Feb.  24 

Centrnl  Pnion  Tel    

Chicago  Edison 162 

Chicago  City  Ry 220  222 

Chicago  Tel.  Co  157  158 

National  Carbon       25  25 

♦Asked. 


Phila.  Traction 

Phila.  FJectric  

Pa.  Electric  Vehicle  . .     . 
Pa.  Electric  Vehicle  pfd 


C^Q 


Feb.  17.  Feb.  24 

National  Carbon  pfd 9»  98 

Northwest  Elev.  com 

Union  Traction  10  10 

Union  Traction  pfd 45  44 


BOSTON  EDISON  EXTENSION.— The  Edison  Electric  Illu- 
minating Company,  of  Boston,  has  awarded  a  contract  for  the 
building  of  the  first  two  units  of  its  South  Boston  plant  to  Whiddcn 
&  Co..  of  Boston.  The  two  units  will  be  of  lo.ooo  kw  capacity. 
The  South  Boston  plant  will  contain  five  units  eventually,  and 
aside  from  the  plant  of  the  Edison  Company  in  Chicago  will  be  the 
largest  in  the  world  and  capable  of  supplying  light  and  power  to 
all  of  the  companies  within  a  radius  of  20  miles  from  Boston.  The 
Edison  Company  acquired  recently  the  Dedham,  Blue  Hill.  Milton, 
Natick  and  Framingham  Electric  Light  Companies,  and  aside  from 
this  a  number  of  gentlemen,  among  whom  is  President  Edgar,  of 
the  Edison  Company,  have  bought  the  Somerville,  Woburn  and  the 
Newton  &  Watertown.  The  latter  companies  were  not  bought 
directly  for  the  Edison  Company,  but  merely  as  an  investment,  and 
for  the  present  at  least  will  be  operated  independently  of  the  parent 
company.  It  is  probable,  however,  that  within  a  short  time  prac- 
tically all  of  the  companies  in  and  around  the  city  of  Boston,  with 
the  exception  of  the  Cambridge  Company,  will  be  acquired  by  the 


Edison  Company.  A  petition  to  the  gas  commissionrrs  for  authority 
til  issue  new  stock  to  pay  fur  the  companie<i  ac(piircd  will  be  pre- 
sented shortly. 

UNION  SWITCH  &  SKINAL.— The  financial  statement  of  the 
Union  Switch  X-  .Signal  Company  for  the  year  ending  December  31, 
IfK)2.   follows: 

KarninRn:  iqo^.  1901.  Changci. 

SnIcK     $1.77^.385  $i,6o4,oiig      Inc.     $168,376 

Iiitcrol     1,620  I.6J9     Dec.  10 

Total     $1,774,00$         $1,605,648    Inc.    $168,357 

Tnial  ilinl).,  includ.   int.  on   bond*..  1,420,321  1,308,142     Inc.       112,179 

'ulal     $353,684  $297,506     Inc.      $56,178 

.As  already  noted.   Col.   H.   C.   Pront  has  become  a-sociated  with 

this  concern,  and  ha-;  jii^t  been  elected  first  vice-president  and  gen- 
eral manager. 

WESTERN  l.Ll.t  TklC  STOCK  1)1  VIDhlND -The  directors 
of  the  Western  h-lectric  Company  have  voted  to  issue  a  stock  divi- 
dend of  $2,000,000,  or  20  per  cent.  This  will  increase  outstanding 
stock  to  $i2.(X)0.fX)0.  The  dividend  is  payable  March  10  in  certificates 
of  $ro<i  each,  no  fractional  shares  to  be  issued.  All  fractions  are  to 
be  aggregated  and  sold  by  the  company's  officials  at  the  best  ob- 
tainable price,  the  proceeds  to  be  divided  among  the  persons  entitled 
thereto  pro  rata.  Stock  certificates  are  to  be  issued  and  mailed  on 
March  10  or  as  soon  thereafter  as  possible.  The  stock  of  the  West- 
ern Electric  Company  sells  on  the  Chicago  curb  at  around  280  to  300 
and  very  little  of  the  stock  is  understood  tf)  come  out  on  the  market. 
it  being  very  strongly  held. 

NATIONAL  CARBON  REPORT.— The  annual  report  of  the  Na- 
tional Carbon  Company  shows  that  the  company's  assets  February 
I.  1903,  amounted  to  $10,324,028.88,  of  which  $9,270,000  was  in  real 
estate,  plants,  machinery,  etc.:  $448,215.37  in  merchandise,  manufac- 
tured and  unmanufactured  and  $364,601.51  in  bills  and  accounts  re- 
ceivable. The  liabilities  include:  Preferred  stock,  $4,500,000;  com- 
mon stock,  $5,500,000;  accounts  payable,  $89,278.01,  and  profit  and 
loss,  $156,000.87.  The  net  earnings  of  the  company  for  the  fiscal  year 
ended  January  21  were  $594,371.76. 

LAKE  SHORE  ELECTRIC— The  stockholders  of  the  Lake 
Shore  Electric  Railway,  extending  from  Cleveland  to  Toledo,  have 
latified  plans  of  the  directors  for  issuing  a  total  of  $11,000,000  in 
bonds  and  $1,500,000  in  new  preferred  stock.  Only  $5,000,000  of 
llie  bonds  will  be  issued  immediately,  and  the  new  preferred  stock 
will  be  offered  to  the  old  stockholders  at  60.  The  receiver  will 
probably  be  relieved  within  60  days.  At  least  $500,000  will  be  de- 
voted to  betterments  of  the  property. 

EVERETT-MOORE  SECURITIES  COMPANY.- It  is  reported 
that  Mr.  Henry  A.  Everett,  E.  W.  Moore  and  other  associates  con- 
template the  organization  in  Cleveland  of  a  securities  company  with 
a  capitalization  of  about  $50,000,000  for  the  purpose  of  taking  over, 
under  a  lease,  the  Detroit  United  Railway,  the  Toledo  Railway  & 
Light  Company,  the  Cleveland,  Painesville  &  Eastern,  the  Lake 
Shore  Electric  Railway  and  probably  the  Northern  Ohio  Traction 
Company. 

NEW  BONDS  LISTED.-  -The  New  York  Stock  Exchange  has 
listed  the  following  securities:  New  York  Gas  &  Electric  Light, 
Heat  &  Power  Company's  $3,500,000  first  mortgage,  collateral  trust, 
5  per  cent,  bonds,  making  the  total  amount  listed  $15,000,000,  and 
Western  U^nion  Telegraph  Company's  $1,000,000  4'^^  percent,  funding 
and  real  estate  mortgage  50-year  bonds,  making  the  total  amount 
listed  $14,000,000. 

AMERICAN  RAILW'AYS. — The  management  has  under  con- 
sideration the  taking  over  of  a  new  property  which  will  involve  the 
expenditure  of  about  $100,000.  The  concern  referred  to,  as  a  result 
of  bad  management,  is  to-day  practically  in  the  hands  of  its  bond- 
holders. If  this  deal  goes  through,  $100,000  will  have  to  be  put  prac- 
tically all  on  the  plant,  which  is  in  very  bad  condition. 

MARCONI  WIRELESS.— The  Marconi  Wireless  Telegraph 
Company  of  -America,  it  is  stated,  may  issue  new  treasury  stock  in 
order  to  raise  $250,000  to  complete  construction  work  now  needed 
for  regular  commercial  operation. 

NEBRASKA  TELEPHONE.— Dispatches  from  Omaha  stcte  that 
the  Nebraska  Telephone  Company  has  increased  its  capital  from 
Si. 800.000  to  $2,400,000.  to  pay  for  extensions  and  improvements. 

GENER.AL  ELECTRIC  STOCK— Application  has  been  made  to 
the  New  York  Stock  Exchange  to  list  General  Electric  Company 
$1,973,000  additional  common  capital  stock. 
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TWIN  CITY  RAPID  TRANSIT.— The  annual  report  shows 
that  Twin  City  earned  7.06  per  cent,  on  its  common  stock  in  ig02, 
the  gross  being  $3,612,211  and  the  net  $1,982,042.  Tlie  lota!  of  rev- 
enue passengers  carried  were  71,830,971,  against  63,009,957  last  year. 
There  are  252.55  miles  of  track  in  the  entire  system  and  President 
Thomas  Lowry  says  that  the  physical  condition  of  the  property  is 
better  than  ever  before.  The  company  has  sold  $1,501,000  of  its 
common  stock  to  its  stockholders  at  par.  The  proceeds  of  the  sale 
were  used  partly  for  improvements  during  the  past  year  and  the 
remainder  is  held  for  the  same  purpose  in  the  future.  There  was 
expended  during  the  year  the  sum  of  $1,330,683  for  power  plants, 
cars  and  new  construction.  The  first  of  last  May  the  company 
cancelled  $20,000  of  tlu;  remaining  $250,ofX)  7  per  cent,  ist  mortgage 
bonds  of  the  Minneapolis  Street  Railway  Company,  redeeming  them 
in  cash. 

AMERICAN  GRAPHOPHONE  COMPANY.— The  American 
Graphophone  Company  reports  for  the  year  ended  September  30, 
1902,  total  earnings  of  $276,778,  from  which  w^as  deducted  for  divi- 
dends, etc.,  $132,490,  leaving  a  surplus  of  $144,287.  Surjjlus  October 
I,  1901,  was  $186,528,  thus  making  the  total  surplus  October  i,  1902, 
$330,815.  The  general  balance  sheet  as  of  September  30,  1902,  fol- 
lows: Assets — Patents,  franchises,  etc..  $1,270,280;  stock,  not  issued, 
$144;  plants,  $744,249;  raw  material,  $78,153;  goods  in  process  of 
manufacture,  $164,382;  goods  on  hand,  $138,447;  accounts  and  bills 
receivable,  $274,721;  cash,  $66,847;  stock  and  bonds,  $68,818:  total, 
$3,216,652.  Liabilities — Preferred  stock,  $800,000 ;  conmion  stock, 
$1,200,000;  mortgage,  $100,000;  debenture  5s,  due  1918,  $451,^00; 
accrued  interest  and  taxes,  $308,990;  balance  due  Burt  Company, 
$15,000;  depreciation,  etc.,  $10,347;  surplus,  $330,815:  total,  $3,- 
216,652. 

ST.  JOSEPH  TRACTION  DEAL.— Redmond,  Kerr  &  Co.,  of 
New  York  and  Chicago,  and  Graham,  Kerr  &  Co..  of  Philadelphia, 
are  offering  at  102V2  and  accrued  interest  St.  Joseph  Railway,  Light, 
Heat  and  Power  Company  first  mortgage  5  per  cent,  thirty-five  year 
gold  bonds.  In  a  letter  from  the  President  of  the  company  to  the 
bankers,  it  is  stated  that  the  company  has  acquired  the  St.  Joseph 
Traction  &  Lighting  Company,  People's  Railway,  Light  &  Power 
Company;  Citizens'  Railway  Company,  Union  Railway  Company, 
St.  Joseph  &  Lake  Railway  Company,  and  Wyatt  Park  Railway  Com- 
pany, which  form  the  entire  street  railways  of  St.  Joseph,  comprising 
about  forty  miles  of  trolley  line  and  the  entire  commercial  electric 
lighting  and  power  business  of  the  city. 

CUMBERLAND  TELEPHONE  GROWTH.— The  Cumberland 
Telephone  and  Telegraph  Company  now  has  338  exchanges,  49 
of  which  were  built  and  opened  during  the  year,  showing  a  net  gain 
of  15,893  subscribers,  making  the  total  December  31,  1902,  of  92,425 
subscribers.  The  Cumberland  Telephone  Company  is  regarded  as 
one  of  the  strongest  of  the  .-Xmerican  Bell  Telephone  Company's 
licenses.  Its  5  per  cent,  bonds  due  in  igi8  are  selling  at  no,  while 
the  7  per  cent,  stock  is  at  present  c|uoted  at  123,  having  sold  as  high 
as  140.  The  company  operates  in  Kentucky,  Tennessee,  Mississippi 
and   Louisiana. 

THE  INTERNATIONAL  WIRELESS  TELEGRAPH  COM- 
PANY, with  a  capital  of  $7,500,000  and  $1,000  paid,  has  filed  articles 
of  incorporation  at  Camden,  N.  J.  The  objects  of  the  corporation 
are  to  purchase  or  acquire  the  letters  patent  for  the  United  States 
granted  to  any  person  or  persons  covering  the  discovery  of  wireless 
telegraphy  and  telephony,  and  the  invention,  improvement,  manu- 
facture and  use  of  apparatus. 

DIVIDEND. — The  stockholders  of  the  Binghamton  Railway  Com- 
pany and  the  subsidiary  companies  have  received  notice  that  a 
dividend  of  2  per  cent,  will  be  paid  on  their  stock  on  the  third  day 
of  March  next.  This  is  the  third  dividend  of  2  per  cent,  that  has 
been  declared  by  this  company. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Despite  drawbacks  due  to  wintry 
weather,  .spring  jobbing  trade  is  far  in  advance  of  a  year  ago.  For 
the  same  reason  retail  business  has  been  noticeably  aflfected  and  buy- 
ing has  been  lessened  temporarily.  The  favorable  side  of  the  weather 
situation  is  the  heavy  fall  of  snow  which  has  covered  the  entire 
surplus-producing  winter-wheat  belt,  putting  that  plant,  temporarily 
at  least,  beyond  danger  from  seasonal  changes.  Wholesale  buyers 
are  reported  more  numerous  in  all  the  leading  markets  and  Chicago, 
St.  Louis,  New  York.  Kansas  City  and  Boston  and  most  north- 
western cities  report  active  inquiry  and  increased  sales  for  Spring 
account  with  numerous  re-orders  already  noted,  .'\ctivc  prepara- 
tions for  a  heavy  building  season  are  going  forward.  Jobbing  trade 
is  improving  in  the  South,  a  tone  of  cheerfulness  having  been  im- 
parted by  the  advance  in  cotton.  In  iron  and  steel,  consumption 
still  leads  production  in  the  cruder  forms.     Finished  materials  are 


m  active  demand,  but  there  is  general  complaint  of  delay  in  making 
deliveries.  There  is  a  special  activity  in  plates,  bars  and  structural 
material  and  pipe,  the  transportation  problem,  however,  still  aflfect- 
mg  the  entire  trade.  Business  in  copper  was  very  quiet,  brokers  com- 
lilaining  of  scarcity  of  orders.  The  closing  quotations  are  12.90  to 
13c.  for  I^d<c  and  electrolytic,  12.60  a  12.80c.  for  casting  stock,  and 
12.35c.  for  Standard.  The  business  failures  for  the  week  ending 
February  19,  according  to  Bradstreet's  report,  aggregated  188,  against 
217  the  week  previous  and  228  the  corresponding  week  last  year. 

EQUIPPING  STEEL  WORKS.— Chairman  Bacon,  of  Tennessee 
Coal  &  Iron,  says  in  his  annual  report  that  it  has  been  decided  to 
erect  immediately  a  large  furnace  at  Ensley,  and  later  to  replace  four 
of  the  stacks  now  there  with  others  of  much  greater  capacity.  Coke 
oven  gas,  which  has  heretofore  been  a  waste  product  at  nearly  all 
of  the  ovens,  is  now  used  to  make  steam  for  hoisting  and  pumping, 
and  will  soon  steam  the  boilers  that  are  to  run  the  electric  power 
and  light  station,  now  being  constructed  to  supply  all  of  the  furnaces, 
mills  and  shops  at  Ensley.  In  the  same  manner  the  Lackawanna 
Steel  Company,  at  Buffalo,  is  to  equip  immense  new  works  specially 
with  electric  power.  Its  dock  ajid  ore  bank  on  Lake  Erie,  sup- 
plied with  Buffalo  electric  power  to  carry  iron  ore  from  boats  to  the 
top  of  the  stacks  of  the  blast  furnaces  and  empty  them  automatically, 
are  all  ready  for  operation.  One  stack  is  in  blast  and  produced  the 
first  pig  iron  a  few  days  ago.  It  has  a  capacity  of  300  tons  per  day 
and  there  will  be  completed  as  fast  as  possible  five  other  stacks,  two 
of  which  will  have  the  enormous  capacity  of  800  tons  of  iron  daily. 
The  steel  plant,  which  was  originally  planned  for  1,000,000  tons,  will 
have  its  capacity  increased.  The  electric  power  to  run  the  works 
will  be  obtained  from  the  Canadian  side  of  the  Niagara  River,  as  the 
electric  company  will  be  closely  identified  with  the  Lackawanna 
Steel  Company.  The  proposition  is  to  furnish  30,000  hp  at  the  start 
and  to  increase  this  to  100,000  hp. 

SOME  ALBERGER  CONDENSER  ORDERS— The  Alberger 
Condenser  Company,  White  Building,  Liberty  Street.  New  York,  has 
obtained  a  contract  from  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  Limited,  for  a  high-vacuum  surface  condensing  equip- 
ment for  two  i,ooo-kw  Westinghouse-Parsons  turbines  to  be  in- 
stalled in  the  new  extension  to  the  Westinghouse  works.  East  Pitts- 
linrg.  The  centrifugal  circulating  pump  will  be  electrically  driven 
while  the  vacuum  pump  will  be  operated  by  a  Corliss  engine.  A  con- 
tract has  also  been  taken  for  a  condensing  equipment  of  the  before- 
mentioned  description  for  the  purpose  of  taking  care  of  two  soo-kw 
Curtis  turbines  built  by  the  General  Electric  Company  for  installa- 
tion in  the  Dover  (N.  H.)  plant  of  the  United  Gas  &  Electric 
Company. 

TRAIN  LIGHTING.— At  a  meeting  of  the  directors  of  the  Con- 
solidated Railway  Electric  Lighting  &  Equipment  Company,  held 
February  11,  1903,  Mr.  Isaac  L.  Rice  was  re-elected  president,  and 
J.  L.  Watson  secretary  and  treasurer.  The  duties  heretofore  per- 
formed by  Mr.  John  N.  Abbott,  as  vice-president  and  general  man- 
ager were  added  to  those  of  the  president,  and  Mr.  Abbott's  connec- 
tion with  the  company  ceased.  All  communications  to  this  com- 
pany should  be  addressed  to  100  Broadway,  New  York. 

CONDENSERS  FOR  CHICAGO  COMMONWEALTH  PLANT. 
— The  Commonwealth  Electric  Company,  of  South  Chicago,  has 
just  placed  a  contract  with  the  Alberger  Condenser  Company,  New 
York,  for  two  high-vacuum  condensing  equipments  with  circulating 
and  vacuum  pmnps.  The  auxiliaries  will  be  operated  by  Corliss 
engines.  Each  of  these  equipments  will  take  care  of  5.000  kw.  This 
will  make  three  equipments,  for  which  the  Alberger  people  have 
secured  contracts  from  the  Commonwealth  Company. 

LACHINE  RAPIDS  POWER  COMPANY.— The  annual  report 
of  the  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
shows  net  earning":,  over  and  above  operating  expenses,  of  over  12 
per  cent,  on  the  paid-up  capital,  .^fter  providing  for  all  fixed 
charges,  bad  debts  and  the  usual  dividends  on  a  basis  of  8  per  cent., 
there  was  carried  forward  a  surplus  of  $91,070. 

ELECTRIC  HOISTS  FOR  AUSTRALIA.— The  Lidgerwood 
Manufacturing  Company,  of  95  Liberty  Street,  New  York,  has  se- 
cured a  contract  from  the  New  South  Wales  government  for  two 
40-lip  double-drum  derrick  hoists  w  hich  are  to  be  operated  by  motors 
built  by  the  General  Electric  Company.  The  machinery  is  intended 
to  he  used  on  the  Sydney  docks. 

ELECTRICITY  FOR  MELBOURNE  SUBURBS.— Australian 
advices  state  that  the  Victorian  Light,  Heat  &  Power  Company.  Lim- 
ited, has  secured  the  consent  from  the  local  municipal  authorities 
to  supply  Williamstown,  Port  Melbourne  &  Brighton— all  sub- 
urbs of  Melbourne — with  electricity  for  both  light  and  power  pur- 
poses. 

NEW  ZEALAND  LIGHTING  PROJECT.— The  New  Zealand 
electrical  engineering  firm  of  Wilson  &  Company,  of  Wellington, 
has  submitted  a  proposition  to  the  municipal  authorities  of  Eltham 
for  the  electric  lighting  of  that  place. 
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KXl'ORTS  OF  KLl'XTKICAl.  MATKKIAI.  -  llic  (..llovving 
arc  the  exports  of  electrical  iiiaterial  from  the  port  i>f  New  York 
for  the  week  ended  February  7:  Argentine  Kcpiihlic--s  pkgs.  ina 
chinery.  $3,700;  \q  pkRs.  material,  $2,^70.  Athens— 2  pkgs.  material, 
$-•50.  Antwer|) — jg  pkKs.  nKitrrinI,  $3,557.  Amsterdam-  -1  pkg.  ma- 
terial, $12.  Hrazil  ii>S  pkgs.  machinery,  $3,1.074;  .jg  pkgs  material, 
$J,03J.  Itritish  Guiana  78  pkgs,  material,  $2,030.  Itcrlm  1  pkg 
machinery,  $62;  3  pkgs.  material,  $iiS4.  Ilritish  Australia  45  pkgs. 
machinery,  $4,135;    H>  pkgs.   material,   $<XJ5.      Hritish    Fast    Indies — 

10  pkgs.  material,  $5ix>.  Hritish  West  Indies — 17  pkgs.  material. 
$.'8i  ;  I  pkg.  machinery.  $50.  Hritish  Possessions  in  Africa — 3,^ 
pkgs.  machinery,  $i,i(X);  (I'l  pkgs.  machinery,  $5,420.  Cowes — 25 
pkgs.  machinery,  $1,631.  CopenhaKcn — I  pkg.  machinery,  $210. 
Central  America — 6  pkgs.  material,  $188.  Chili-  _•  i>kgs.  material, 
$172.  Christiania — 24  pkgs,  material,  $<>i8.  Columhia — 23  pkgs. 
material,  $761.  Cuba — 63  pkgs.  material,  $2,471.  Dutch  West  Indies 
— 34  pkgs.  material,  $215.  Dutch  Guiana — (>  pkgs.  machinery.  $3,838. 
KsyP'-^  >  V^K  material.  $50.  Gothenburg — 2  pkgs.  macliiniTv.  $288. 
Hayli — 15  pkgs.  material,  $364.     Havre — 18  pkgs.  machinery,  $i,8(>5; 

11  pkgs.  niaterial.  $2()8.  Hamburg — 6  pkgs.  machinery,  ^373;  123 
pkgs.  material,  $5,306.  London — 67  pkgs.  machinery,  $13,530;  343 
pkgs.  material,  $8,263.  Liverpool — 338  pkgs.  machinery,  $52,740; 
22  pkgs.  material.  $1,209.  Lisbon — 3  pkgs.  material,  $0.  Mexico— 
454  pkgs.  material  $4,725.  Manchester — 72  pkgs.  machinery,  $8,113 
Milan — I  pkg.  material.  $80.  Middlesborough — i  pkg.  machinery. 
$75.  Newfoundland — 8  pkgs.  material,  $260.  Nova  Scotia — 5  pkgs. 
material,  $85.  Patras — i  pkg.  material,  $50.  Preston — 3  pkgs.  ma- 
terial, $3,225.  Portuguese  Possessions  in  Africa — 53  pkgs.  machin- 
ery, $4,000,  Peru — 18  pkgs.  machinery,  $678.  Riga— 7  pkgs,  ma- 
terial, $350.  Southampton — 208  pkgs.  material.  $1,970;  4  pkgs.  ma- 
chinery, $52.  San  Domingo — 6  pkgs.  material,  $66.  Vienna — i  pkg 
material,  $75. 

TELEPHONE  FREE  DELIVERY.— Though  Senator  Fairbanks's 
proposal  for  an  appropriation  of  $25,000  for  an  experimental  "rural 
telephone  free  delivery"  will  find  no  place  in  this  year's  post  office 
appropriation  bill,  says  a  Washington  dispatch,  it  may  foreshadow 
an  interesting  line  of  postal  development.  In  many  parts  of  the 
West  almost  every  farmer  has  a  telephone  in  his  own  home,  and 
the  service  is  extending  rapidly.  Now,  Mr.  Fairbanks  proposes  that 
a  special  stamp  be  issued  which  will  denote  to  the  postmaster  at  the 
receiving  office  that  the  envelope  is  to  be  torn  open,  and  the  contents 
telephoned  to  the  person  addressed.  This  would  often  save  the 
greater  part  of  the  day  in  the  rural  delivery  region,  which  will  soon 
embrace  all  the  settled  parts  of  the  country.  Arrangements  would 
be  made  with  local  telephone  companies  for  this  service.  Mr,  T^odgc 
objected  to  the  amendment,  saying  that  while  our  rural  free  delivery 
service  was  still  experimental  we  should  not  take  on  new  enter- 
prises. Mr.  Proctor  opposed  it  as  "paternalism  run  mad,"  saying 
that  it  would  be  but  the  entering  wedge  for  the  government's  deliver- 
ing express  packages  or  goods  from  the  department  stores.  The 
amendment  was  lost  on  point  of  order,  but  it  is  likely  to  be  heard 
from  again.  The  telephone  development  in  the  Mississippi  Valley 
has  been  so  extraordinary  that  its  promoters  desire  to  make  it  con- 
tributory to  the  betterment  of  the  postal  service. 

EXPORT  TRADE. — The  export  figures  furnished  by  the  Treas- 
ury Bureau  of  Statistics  continue  to  indicate  that  the  foreign  com- 
merce of  the  United  States  is  resuming  its  normal  conditions.  The 
January  exports  were  larger  than  those  of  any  preceding  January 
in  the  history  of  our  commerce  except  those  of  the  year  1501.  in 
which  the  January  figures  were  about  $2,000,000  above  those  of  last 
month.  The  total  value  of  exports  in  January.  1903.  was  $134,040,952. 
against  $136,325,601  in  January,  1901  :  $108,426,674  in  January  1898. 
and  $67,673,669  in  January.  1893.  Turning  to  the  import  side,  last 
month's  figures  show  also  the  largest  January  imports,  being  $85.- 
109,891,  against  $79,138,192  in  January  of  last  year,  and  $75,168,267 
in  January,  1893.  For  the  12  months  ending  with  January,  1903.  the 
total  imports  approximate  the  billion-dollar  line,  being  $975,283,637, 
against  $742,068,925  for  the  12  months  ending  with  January,  1898. 
This  increase  in  importations  is  chiefly  due  to  the  continuing  demand 
of  the  manufacturing  interests  for  raw  material  from  abroad  for  use 
in  their  industries.  Exports  for  the  month  were  nearly  $50,000,000 
to  the  good. 

GOULD  STORAGE  BATTERY  CONTRACTS— Among  the 
recent  contracts  closed  by  the  Gould  Storage  Battery  Company  are 
the  following :  Philadelphia  &  Lehigh  Valley  Traction  Company ; 
battery  to  be  located  near  Quakertown,  Pa.;  196  cells  in  glass  jars 
and  switchboard ;  discharge  capacity.  200  amp.  Warren  Electric 
Street  Railway  Company,  Warren,  Pa. :  240  cells  in  glass  jars, 
switchboard  and  Gould  regulating  booster ;  discharge  capacity.  160 
amp.  Dayton  &  Muncie  Traction  Company,  4  plants,  located  at 
Winchester,  Ind. :  Selma.  Ind. ;  Union  City.  Ohio  :  Greenville.  Ohio  ; 
each  battery  consisting  of  305  cells  in  lead-lined  tanks ;  plate  capacity, 
320  amp ;  tank  capacity.  400  amp ;  switchboard  and  44-kw  regulating 
Gould    booster.      Odell    Illuminating    Company:    battery    located    at 


Udell,  111.,  cuiiNistitig  of  124  cells  in  jars;  capacity,  240  amp  hours 
at  340  volt*,  for  three-wire  lighting  system.  Manhattan  Heat,  Light 
&  Power  Com|iaiiy;  battery  locatecl  at  St.  i'aul,  Minn.,  consisimg  of 
56  cells  in  lead  lined  tanks;  capacity,  2,080  amp-liours ;  switchboard 
and  automatic  (iould  booster  for  block  lighting  and  regulation. 

THE  LAWKENCEVILLE  MANUFACTURINti  COMPANY, 
of  Lawreneeville,  Va.,  organised  with  a  capital  from  $25,000  to 
$loo,o<x),  will  build  at  oiue  a  furniture  factory  to  make  chamber 
suits  and  tables  and  power  hou.sc  to  furnish  power.  An  electric 
light  plant  will  be  installed  to  furnish  I^-iwrenccville  with  lighl. 
(leiicral  information,  catalogues,  etc..  arc  asked  from  supply  houses, 
machinery  makers  :md  electric  construction  companies.  The  secre- 
tary will  funii>.|i  dai.i  on  rc(|uest.  The  ofliccrs  are:  Robert  Turn- 
bull,  [.resident ;  J,  I),  liarkley,  vice-president;  Hugh  C.  Rirdon, 
secretary  and  chairman;  O.  I,  Hostick,  treasurer;  Charles  Hooper, 
general  manager. 

A  NEW  SUPPLY  HOUSE  IN  ST,  LOUIS.-Thc  Ewing-Merklc 
h-leclric  Company  has  been  incorporated  in  St.  Louis  to  do  a  strictly 
jobbing  business  in  electrical  supplies  and  apparatus.  The  per- 
sonnel of  the  company  is  made  up  of  N.  W.  Ewing.  formerly  assist- 
ant treasurer:  Milton  Mill,  formerly  assi^t,■lnt  m.inager  :  W.  S. 
Mcrkle.  formerly  manager  of  the  engineering  departinenl  :  W.  G. 
Hrown.  formerly  manager  of  the  apparatus  department,  of  the  West- 
ern Electrical  Supply  Company.  They  have  rented  a  six-story  and 
basement  building  at  1 106  Pine  Street,  and  will  make  a  specialty 
of  the  jobbing  interest  in  the  West  and  Southwest. 

MORE  MEXICAN  WATER  POWER  PROJECTS— Richard 
Honey,  the  Mexican  mining  and  railroad  capitalist,  has  actpiired  a 
concession  granted  in  1901  to  Juan  Fernandez  for  the  purpose  of 
utilizing  the  waters  of  the  Santa  Catarina  River  on  the  boundarie.? 
of  the  State  of  Puebla  and  Hidalgo  at  a  point  called  La  Cantera. 
To  increase  the  power,  Mr,  Money  has  applied  to  the  Mexican 
authorities  with  a  view  to  including  in  the  concession  the  necessary 
rights  to  permit  of  employing  5,000  meters  of  the  water  from  La 
Cantera  up  stream  and  a  similar  quantity  down  stream  from  that 
point. 

LIGHTING  AND  TRACTION  SYSTEM  FOR  BALLARAT, 
AUSTR.'VLIA. — The  Electric  Supply  Company,  of  Victoria.  Limited. 
has  been  organized  for  the  purpose  of  installing  an  up-to-date  electric 
lighting  and  traction  system  in  the  mining  town  of  Ballarat,  Aus- 
tralia. Arrangements  have  been  completed  for  taking  over  the 
existing  horse  tramways  and  converting  them  over  to  electric  traction. 
The  overhead  trolley  system  will  be  employed.  The  lighting  and 
traction  project  combined  will  represent  an  expenditure  in  the  neigh- 
borhood of  $600,000. 

io,ooo-HP  PLANT  TO  OPERATE  MEXICAN  MINES.— An 
extensive  power  plant  is  to  be  constructed  for  the  purpose  of  fur- 
nishing energy  to  operate  several  of  the  principal  mines  located  in 
the  El  Oro  district,  Mexico.  Jose  Luis  Reguena,  one  of  the  promi- 
nent mine  owners  in  that  section,  has  secured  the  requisite  conces- 
sion. The  plant,  which  will  be  capable  of  developing  10,000  hp,  will 
be  built  on  the  Lerma  River.  The  current  will  be  conveyed  for  a 
distance  of  about  80  miles. 

THE  LLEWELLYN  IRON  WORKS,  of  Los  Angeles,  Gal.,  are 
to  be  equipped  throughout  for  driving  by  electric  motors.  Induc- 
tion motors  will  be  direct-coupled  or  belted  to  lathes,  planers  and 
other  machinery,  and  line  shafting  will  be  entirely  done  away  with. 
The  Pacific  Light  &  Power  Company  hss  recently  purchased  from 
the  Westinghouse  Electric  &  Manufacturing  Company  for  this 
plant  20  induction  motors,  ranging  in  size  from  2  hp  to  75  hp.  which 
are  now  being  installed. 

ANOTHER  MEXICAN  WATER  POWER  PROJECT.— The 
Dos  Estrellas  Mining  Company  is  after  a  concession  from  the 
Mexican  authorities  to  permit  of  the  utilization  of  25,000  liters  of 
water  per  second  from  the  River  La  Cienega.  It  is  proposed  to  oper- 
ate the  company's  reduction  works  by  water  power  and  to  furnish 
the  mining  town  of  TIalpujahua,  located  in  the  State  of  Michoacan, 
with  power  for  electric  lighting  use. 

LIDGERWOOD  ELECTRIC  CABLEWAYS.— The  Peachbottom 
Slate  Manufacturing  Company,  of  Y^ork.  Pa.,  has  placed  a  contract 
with  the  Lidgerwood  Manufacturing  Company  for  two  horizontal 
cableways  with  stationary  towers.  The  span  will  be  700  feet.  Each 
of  the  cableways  will  be  capable  of  handling  a  three-ton  load.  They 
will  be  operated  by  four  35-hp  Westinghouse  direct-current  motors, 
series-parallel  control. 

DE  LAVAL  TURBINES  FOR  AUSTRALIA.— J.  Bartram  & 
Sons,  Melbourne,  have  placed  a  contract  for  two  De  Laval  steam 
turbine  dynamos  for  installation  in  their  new  refrigerating  and  ice 
making  plants  in  that  Australian  city. 

THE  BULLOCK  ELECTRIC  MANUFACTURING  COM- 
PANY, of  Cincinnati,  has.  it  is  stated,  secured  the  contract  for  the 
municipal  plant  at  Nashville,  Tenn. 
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JACKSONVILLE,  FLA.— A  long  distance  line  between  Jacksonville  and 
Miami  will  probably  be  built  by  the  Southern  Bell  Company  at  an  early  date. 

LA  HOGUE,  ILL. — A  farmers'  mutual  telephone  company  is  being  organized 
at  this  place. 

OTTAWA,  ILL. — The  Bureau  County  Mutual  Telephone  Company  has  just 
been  organized  at  this  place. 

MANHATTAN,  ILL.— The  Manhattan  Telephone  Company  has  increased  its 
capital   stock  of  $2,400  to  $5,000. 

BARRY,  ILL.— The  Pike  County  Telephone  Company  intends  to  build  a 
line  from  New  Canton  to  Hannibal. 

WINDSOR,  ILL. — The  Windsor  Mutual  Telephone  Company  has  increased 
its   capital   stock  from  $10,000   to  $25,000. 

ODELL,  ILL. — The  farmers  north  of  here  have  formed  a  company  to  build 
a  telephone  line  between  Odell  and  Nevada. 

MASCOUTAH,  ILL. — The  Mascoutah  Electric  Light  Company  proposes  to 
erect  and  maintain  a  telephone  and  telegraph  line. 

MARTINTON,  ILL.— The  Local  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  Horace  Barton,  J.  L.  Shaw  and  E.  C. 
Vanderpoorten. 

LONG  POINT,  ILL.— Long  Point  Automatic  Telephone  Company  has  been 
organized  with  a  capital  stock  of  $2,500.  The  incorporators  are  H.  H.  Swift, 
C.  E.  Goldschmidt  and  C.  W.  Johnson. 

EAST  ST.  LOUIS,  ILL.— The  St.  Clair  and  Eastern  Telephone  Company,  of 
East  St.  Louis,  has  been  incorporated  with  a  capital  stock  of  $10,000  by 
E.  M.  Evans,  C.  E.  Wise  and  C.  A.  Coombs. 

BELLEVILLE,  ILL. — The  Marissa  Telephone  Company,  with  a  capital  of 
$2,500,  has  been  incorporated  by  J.  A.  Hamilton,  Henry  Finger,  R.  S.  Coulter, 
A.   C.   Elder,   R.   P.  Jenson  and  A.  J.   Mathews. 

ANDERSON,  IND. — The  Delaware-Madison  Telephone  Company  is  con- 
sidering the  question  of  building  a  farmers'  line. 

INDIANAPOLIS,  IND.— The  Blue  River  Telephone  Company  has  incor- 
porated to  build  an  exchange  in  the  Friends  Church,  Blue  River,  Shelby 
County.     The    company   will   do   a   local   business. 

FR.\NKFORT,  IND.— Frank  F.,  and  Victor  Smith,  local  capitalists,  have 
become  interested  in  the  local  telephone  company  and  improvements  will  be 
made  in  the  system  calling  for  the  expenditure  of  a  large  sum  of  money. 

OAKLANDON,  IND.— The  Oaklandon  Telephone  Company,  with  a  capital 
stock  of  $1,000,  has  been  incorporated  by  John  Moore,  J.  M.  Emery,  F.  M. 
Kimberlin,  Henry  Alford,  J.  T.  Newkirk,  O.  A.  Klepper  and  T.  A.  Silvey,  all 
of   Oaklandon. 

NICHOLS,  IOWA.— The  Nichols  Mutual  Telephone  Company  will  establish 
a  local  exchange. 

NEW  HAMPTON,  IOWA.— The  Sumner  Telephone  Company  has  applied 
for  a  franchise  in  this  place. 

JORDAN,  IOWA. — A  company  will  soon  be  formed  to  start  a  new  telephone 
line  west  and  south  of  Jordan. 

THORNTON,  IOWA.— The  Latimer  Telephone  Company  has  been  granted 
a  local   franchise  and  will  begin  work  soon. 

AVOCA,  IOWA. — The  Harlan  &  Avoca  Telephone  Company  is  planning  to 
extend  its  lines  to  Council  Bluffs  and   South  Omaha. 

STORM  LAKE,  IOWA. — W.  L.  Geisinger,  of  this  city,  proposes  to  con- 
struct a  telephone  line  from  Storm  Lake  to  Spencer  and  intermediate  points. 

WATERLOO,  IOWA.-  The  Commonwealth  Telephone  Company  has  been 
incorporated  with  a  capital  of  $900,000  by  R.  C.  Dawes,  C.  B.  Geist,  A.  G. 
Wheeler,  Jr.,  and  others. 

LIBERTYVILLE,  IOWA.— The  Libertyville  Telephone  Company  has  been 
incorporated  with  a  capital  of  $7,000.  Among  those  interested  are  Ed.  Glot- 
felty,  S.  K.  Davis,  J.   G.  Hutton  and  Lew  Fordyce. 

SIOUX  CITY,  IOWA.— The  Sioux  City  Telephone  Company  has  asked  the 
city  council  for  a  franchise  to  establish  a  system  here.  Among  those  interested 
are  T.  Ai  Thompson,  Wm.  Milchrist  and  E.  W.  Rice. 

BOWLING  GREEN,  KY. — The  Home  Telephone  Company  recently  organ- 
ized here,  has  elected  officers  as  follows:  President,  Nerge  Clark;  vice-pres- 
ident,  E.   H.  Stout;  secretary,  W.  B.   Mayes;  treasurer,  J.   W.   Porter. 

BOWLING  GREEN,  KY. — An  independent  telephone  company  headed  by 
Nerge  Clark,  E.  H.  Stout  and  others  is  putting  in  a  new  telephone  system 
at  Bowling  Green.     The  capital  stock  of  the  company  is  placed  at  $100,000. 

BETHEL,  ME. — The  Androscoggin  Lakes  Telephone  and  Telegraph  Company 
has  been  organized  with  a  capital  stock  of  $5,000.  Mr.  T.  Peasle,  of  Upton, 
Me.,  is  president. 

BOSTON,  MASS.— The  Cape  Cod  Telephone  Company,  with  a  capital  stock 
of  $1,000,  has  been  incorporated.  Mr.  F.  P.  Goss  is  president,  and  Arthur 
G.    Guyer,   treasurer. 

ONONDAGA,  MICH. — A  new  telephone  company  has  been  organized  here 
with   Frank   Gukland  as  president. 

FLINT,  MICH. — The  Bell  Telephone  Company  is  making  preparations  to 
place  its  wires  underground  in  this  city. 

DETROIT,  MICH. — The  Michigan  Telephone  Company  has  just  completed 
a   two-wire  long  distance  line  between   Bay   City  and  Alpena. 

GIBBON,  MINN. — The  Gibbon  Telephone  Company  has  been  incorporated 
with   $10,000   capital  stock. 


CASTLE  ROCK,  MINN.— A  telephone  line  is  projected  to  Farming^ton. 
C.   A.   Thompson  is  interested. 

HAMMOND,  MINN. — A  movement  is  on  foot  to  organize  a  new  telephone 
line  to  cover  the  country  trade. 

NORWOOD,  MINN. — The  Norwood-Young  America  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $50,000  by  Geo.  J.  Bradley,  Geo. 
W.  Ocobock,  J.  D.  Krause  and  others. 

MINNE.\POLIS,  MINN.— The  Northwestern  Telephone  Company  will  make 
extensive  improvements  in  the  Northwest  during  the  year.  A  number  of  toll 
lines  will  be  built  in  Minnesota  and  between  Minneapolis  and  Duluth. 

ST.  PAUL,  MINN. — The  Jasper  Telephone  Company,  of  Jasper,  has  incor- 
porated with  a  capital  stock  of  $1,500.  The  incorporators  are  W.  W.  Stearns, 
Alexander  Mitchell,  E.  P.  Lc  Seur,  P.  O.  Olson,  M.  D.  Martin,  I.  Turner,  S. 
S.  King,  A.  W.  Jameson,  Andrew  Carlson,  J.  H.  Berg,  John  Peterson,  J.  H. 
Taylor  and  Andrew  Rae. 

ARLINGTON,  NEB. — The  Arlington  Telephone  Company  will  erect  an 
exchange  building  in  this  city. 

PLATTSMOUTH,  NEB.— The  Local  Independent  Telephone  Company  is 
contemplating  the  erection  of  a  new.  exchange  building  in  this  city,  and  one 
for  Havelock. 

OMAHA,  NEB. — The  Nebraska  Telephone  Company  will  increase  its  capital 
stock  from  $1,800,000  to  $2,400,000  for  the  purpose  of  extensions  and  improve- 
ments in  Nebraska  and  Iowa.  The  company  will  establish  new  exchanges  in 
Omaha,  Lincoln  and  Council  Bluffs.  The  wires  will  be  laid  underground  in 
the  latter  city. 

CHARLOTTE,  N.  C— It  is  reported  that  the  Southern  Bell  Telephone  Com- 
pany has  bought  a  21 -mile  independent  line  between  Charlotte  and  Gastonia. 

TRENTON,  N.  J. — The  Central  New  Jersey  Telephone  Company  has  been 
incorporated   with  a   capital   stock   of   $100,000. 

NEW  BRUNSWICK,  N.  J.— The  People's  Co-operative  Telephone  Company 
has  been  incorporated  here  with  a  capital  stock  of  $100,000. 

TRENTON,  N.  J.— The  Central  Illinois  Telephone  and  Telegraph  Company 
has  been  incorporated  here,  with  a  capital  stock  of  $500,000,  by  L.  B.  Daily,  K. 
K.    McLaren  and  H.    O.    Coughlan. 

BUFFALO,  N.  Y.-^The  Haines  Telephone  Company  has  increased  its  cap- 
ital  stock  of  $20,000   to  $100,000. 

BUFFALO,  N.  Y.— The  Independent  Union  Telephone  Company,  of  Buffalo, 
has  increased  its  capital  stock  from  $200,000  to  $1,000,000. 

WAYLAND,  N.  Y. — The  Wayland  Independent  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000.  The  directors  are  G.  M. 
Peabody,   G.   E.   Whiteman  and  Alexander   Engel,  of   Wayland,   N.   Y. 

SYRACUSE,  N.  Y. — The  Syracuse  Telephone  Company  will  place  its 
wires  in  conduits  under  the  Erie  Canal  at  Salina  Street.  There  will  be  a 
manhole  at  either  side  of  the  waterway.  The  contract  has  been  given  to  C.  J. 
Sullivan   for  the  construction  of  nine  iron   ducts. 

WAPAKONETA,  OHIO.— The  St.  Mary's  Telephone  Company  will  rebuild 
its  entire  system. 

MARSHALLVILLE,  OHIO.— The  Marshallville  Telephone  Company  has 
increased  its  capital  stock  from  $1,000  to  $10,000. 

CINCINNATI,  OHIO.— The  Board  of  Fire  Trustees  contemplates  making 
extensive  improvements  in  the  fire  alarm  service.  It  is  proposed  to  secure  an 
issue  of  $125,000  in  bonds,  part  of  which  will  be  used  in  the  installation  of 
underground  fire  alarm  telegraph  cables  and  an  improved  switchboard.  A 
new  building  will  also  be  erected  for  the  accommodation  of  the  new  telegraph 
system. 

PHILADELPHIA,  PA.— The  annual  meeting  of  the  United  Telephone  & 
Telegraph  Company,  of  Harrisburg,  was  held  in  this  city.  The  following 
named  officers  were  elected:  R.  G.  Park,  president;  W.  D.  Barnard,  vice- 
president;   E.   A.   Scott,   secretary,  and   S.    R.    Caldwell,   treasurer. 

GEORGES,  S.  C. — The  Georges  Telephone  Exchange  has  been  incorporated 
by  R.   L.  Weeks,  M.   S.   Conner  and  D.  S.  Dukes.     The  capital  stock  is  $5,000. 

MEMPHIS,  TENN.— The  Bald  Knob  Telephone  Company,  of  Bald  Knob, 
has  been  incorporated  with  a  capital  stock  of  $5,000.  E.  R.  Wynn  is  president, 
George   Dickey,   vice-president,   and   L.    G.   Wynn,   secretary   and    treasurer. 

RICHMOND,  VA.— The  Richmond  Telephone  Company,  recently  absorbed 
by  the  Bell,  has  issued  notice  that  it  will  discontinue  business  after  Feb.  28. 

FREDERICKSBURG,  VA.— The  directors  of  the  Upper  Rappahannock  Tel- 
ephone Company  have  decided  to  run  the  line  across  the  Rappahannock  river 
at   Port    Royal. 

MONTEREY,  VA. — At  the  annual  meeting  of  the  stockholders  of  the 
Monterey  and  Staunton  Telephone  Company  ofiScers  were  elected  as  follows: 
J.  C.  Matheny,  president;  F.  Glen  Mauzy,  secretary  and  treasurer,  and  E.  H. 
McClintic,  general  manager. 

MARINETTE,  WIS.— The  Superior  Construction  Company,  of  Superior,  has 
petitioned  for  a  telephone  franchise  in  this  place. 

MILWAUKEE,  WIS.— The  Western  Wisconsin  Telephone  Company,  of 
Arcadia,   has  increased  its  capital   stock  of  $35,000  to  $40,000. 

MILWAUKEE,  WIS.— The  Wind  Lake  Telephone  Company,  of  Norway, 
Racine  Co.,  has  been  incorporated  with  a  capital  stock  of  $3,000  by  Charles 
Flett,  J.    E.  Jacobson   and  Otto   E.   Schmidt. 

WAUSAU,  WIS. — The  annual  meeting  of  the  stockholders  of  the  Wausau 
Telephone  Company  was  held  here  a  few  days  ago.  The  present  ofiScers  were 
re-elected.  The  annual  report  shows  the  company  to  be  in  a  satisfactory 
financial  condition.     The  company  has  525  telephones  in  use. 
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ELECTRIC   LIGHT  AND   POWER. 


Al'r.USTA.  ARK.  P.  II.  Porlrr.  o(  CII11I..11.  Ky  .  hm  .o.iir,!  ihe  lonlrnct 
(or  an  rlnlrlr  light   plant. 

III.A(  K  HAWK.  (■()!..-  The  council  hai  uranlcl  Ihr  Scalon  Mountain 
KIrciric    l.iiihl    >\    I'xwrr   Cnm|iany  an  rlrctric  linht    (ranchiar. 

TKIMDAI).  (1)1..  It  ia  atalnl  that  tlir  T.ai  Animaa  l.lKhl,  Towrr  &  Mfg. 
Company  ia  to  incnaar  the  capacity  »f  ila  gaa  ami  rlrctric  planta  and  extend 
the   nyatein. 

SOUTH  NORVVAI.K.  CONN.-Dlda  will  probably  be  received  in  March  (or 
an   extrnaion    to    the  electric    light    plant    here. 

SKAFORI),  l>Et..  The  Town  Cmmcil  will  borrow  $10,000  for  an  electric 
liglil   pl.inl. 

AI.H.\.\Y.  C.A.  Smith  O.  rickril  and  Chan.  E.  darner,  of  Jackaonville  have 
purchaurd  a  water  pmvrr  near  .Mbnny  f<ir  $6,uoo.  A  power  plant  may  be 
erected. 

.\TI..\NT.\.  C,.\.  The  S.  Morgan  Smith  Company,  of  York,  Pa.,  haa  aecured 
liKht  of  way  for  transmitting  power  to  Atlanta  from  the  power  plant  on  the 
I'hattahoochie    river. 

.\TI..\N'T.\,  GA.-  J.  Frank  Ix'sler  ha*  made  .a  proposition  to  the  city  to 
erect  a  lighting  plant  in  connection  with  the  city  crematory  where  lights  may 
lie  furnished  for  the  city  at  $30  each,  instead  of  at  $83.50,  the  present  price. 

AI.B.\NY,  Ci.\.--The  .\lliany  Power  and  Manuf.-icttiring  Company,  of  .\Ibany, 
has  applied  for  a  charter.  .Mex.  W.  Smith  and  others  are  the  petitioners.  The 
capital   stock   will    be  $.-oo,ooo,   with    the   privilege   of    increasing   to   $500,000. 

KnWARDSVII.LE.  II.I..- The  Kdwardsvillr  Kl.-ctric  I.iRliI  Company  has 
been   granted   a   franchise. 

VENICE,  ILL.— The  Venice  and  Granite  City  KIcctric  Light  and  Power 
Company    will   erect   a  new    power  house. 

Ql'INCY,  ILL. — C.  E.  Mead,  of  Quincy.  is  general  manager  of  a  company 
being  formed  to  construct  an  electric  light  plant,  at  a  probable  cost  of 
$150,000. 

MORRISON,  ILL. — The  Morrison  Electric  Light  Company  has  been  incor- 
porated, with  a  capital  of  $40,000,  by  A.  V.  Viner,  Luther  R.  Ramsey  and 
Saml.    L.   McCalmount. 

C.REEN"C.\STLE,  IND.— Bids  will  soon  he  asked  for  the  electric  light 
plant  of   the   Putnam    Electric   Company. 

.^LEX.\Nr)RI.\,  IND. — Suit  has  been  brought  to  have  a  receiver  appointed 
for  the  Alexandria  Electric  Light  &  Power  Company. 

JEFFERSONVILLE,  IND.— It  is  stated  that  the  United  Gas  &•  Electric 
Company   will   make  extensive  improvements  to  its  plant. 

DEC.^TUR,  IND.— The  Warring  Glove  &  Mitten  factory  will  purcliasc  a 
large   installment   of   electric   machinery    for    its   plant   here. 

C.WL'G.\,  IND. — Mr.  Harford,  of  Washington,  is  reported  to  have  secured 
the  contract  for  an  electric  light  plant  and  water  works  for  Cayuga,  for  about 
$30,000. 

BLUFFTON,  IND.— The  Olds  Construction  Company,  of  Ft.  Wayne,  Ind., 
has  secured  the  contract  for  constructing  the  electric  light  plant  in  this'  city 
for   $15,000. 

SOUTH  BEND,  IND.— A.  M.  Barrow,  of  this  city,  is  at  the  head  of  a  syn- 
dicate which  proposes  to  organize  a  public  utility  company  for  Indiana  and 
consolidate  electric  light  and  water  plants  which  have  proved  unprofitable  to 
stockholders.      The  syndicate   has  already   secured  fifteen  plants. 

RICHMOND,  IND. — The  report  of  the  municipal  electric  light  commissioners 
for  the  month  of  January  shows  municipal  ownership  is  making  a  failure  to 
the  tune  of  nearly  $2,000  per  month.  The  report  shows  that  the  plant  cost 
the  city  during  the  month  $1,277.56.  At  the  beginning  of  the  month  the  com- 
missioners had  a  balance  of  $1,539  and  the  cash  on  hand  Jan.  31  was  $261. 
This  brings  the  cost  of  the  plant  to  the  city  of  $1,779.91  over  and  above  the 
receipts. 

ML'SC.\TINE,  I.'X.,  is  asking  until  March  10  for  bids  on  street  electric 
lighting  for  ten  years  with  100  arc  lamps. 

STR.\TFORD,  I.^. — It  is  stated  that  Allen  Cox,  of  Linnsburg.  will  construct 
an  electric  light  plant  to  furnish  light  to   Stratford  and  Dayton. 

ST.  MARTINSVILLE,  LA.— Bids  will  be  received  by  H.  C.  Fournet,  Chair- 
man Executive  Committee  on  Water  and  Light,  until  March  3,  for  all  machinery, 
apparatus,  material  and  supplies  for  a  water  and  light  plant. 

SHREVEPORT,  LA. — .\s  a  result  of  the  strike  among  linemen  in  this  city 
the  mayor  issued  an  order  suspending  the  electric  light  and  street  railway  service. 
This  order  was  necessitated  by  the  sympathizers  of  the  strikers  cutting  the 
wires. 

NEWBURVPORT,  MASS.— It  is  stated  that  the  Newburyport  Gas  &  Electric 
Light  Company  will  construct  and  equip  a  new  electric  light  station.  W.  R. 
Johnson  is  president. 

SPRINGFIELD,  MASS.— Mr.  Samuel  Rockwell  has  applied  for  an  act  of 
incorporation  for  an  electric  power  and  light  company.  It  is  proposed  to  use 
the  water  of  Crystal  Lake  and  the  power  of  the  Foxville  plant.  From 
Crystal  Lake  to  the  foot  of  the  Foxville  fall,  a  200  ft.  fall  is  available. 

BOSTON,  MASS. — The  Edison  Electric  Illuminating  Company,  of  this 
city,  has  purchased  the  Natick  Gas  and  Electric  Company  and  the  Framing- 
ham  Electric  Company.  The  Edison  Company  has  already  obtained  control  of 
the  Somerville  and  Woburn  companies  and  its  purpose  is  said  to  be  the 
control   of   all    the    suburban    electric   lighting  business. 

IRON  MOUNTAIN,  MICH.— It  is  stated  that  the  Iron  Mountain  Electric 
Light  &  Power  Company  will  expend  about  $20,000  in  improvements. 


ST,  JO.SI'.ril,  MICH.  CongrrM  haa  re|iorted  favorably  on  the  bill  per- 
mitting the  coii^lrurtlon  o(  a  dam  acroaa  St.  Juarph  Kivrr  in  llrrrirn  Count/, 
Mich. 

I.AKFI'AKK,  MINN.  Bidi  are  wanted  March  j  for  $ii,o»o  rlrilric  light 
anil  water  iHinda.     (>.  I^racn  ia  Recorder. 

llULtriH,  MINN.-  The  Highland  Canal  &  Power  Company  will  develop 
ilir   water   power  of   St.    I^>ui»    River    (or  electrical   purpotea. 

JACK.SON,  MISS.— Thoa.  McOelland,  of  Jackaon.  ia  at  the  head  of  a  new 
company   propoaing   10  put   in  an   indr|>rndent  lighting  plant. 

NATC  IIK/,  MISS.  -The  atockholilrrn  of  the  Nalchrt  Gaa  Light  Company  are 
conaiilerinR  Ihe  matter  of  aelling  their  electric  light  plant,  which  may  Ik-  iKiughl 
by    Ihe   Natchec    Electric  Street    Railway   Company. 

ST.  LOl'IS,  .MO.* — The  King  Electric  Light  Company,  of  lie  Hodiamoni,  haa 
been  granted  a   franchiae  in  .St.  Ferdinand  and  Central   townahipa. 

HIGH  POINT,  N.  C-  The  High  Point  Electric  Company  haa  been  incor- 
porated, wiih  $50,000  capital,  by  W.  .S.  Thompnon,  of  Greenahoro,  and  othera. 
The  plant   ia  now  owned  by  C.   M.  Richardson. 

RALEIGH,  .\,  C-  A  movement  ia  on  foot  here  for  the  combination  of  the 
street  railway  ayalem,  the  gaa  and  electric  lighting  plant  and  the  big  power 
plant  at    .Milburnie  on   the   Neuae   River. 

HUDSON,  N.  II.-  -A  bill  haa  pasaeil  second  reading  in  Ihe  Houar  to  author- 
ize the  town   to  ralablish  an  electric   light   plant,  ami  construct   water   works. 

TRENTON,  N.  J.— The  Bozcman  Light  &  Traction  Com|)any  has  been  in- 
corporated at  Jersey  City  with  a  capital  slock  of  $500,000  for  Ihe  purpose  of 
operating  gas  plants,  electric,  heat  and  power  plants,  etc.  The  incorporators 
are  Charles   H.   Hrndrickson,  Jr..  John   M.  Quinn  and  Jay  Noble   Emley. 

LIVERPOOL,  \.  Y.— Fre.l  Wyker  has  been  granted  a  franchise  to  light 
llie    village    by    electricity. 

U  ATKKTOWN.  N.  Y.— The  People's  Power  &  Light  Company,  of  Water- 
lown,  has  l)cen  incorporated,  with  a  capital  of  $60,000,  by  J.  M.  Carpenter 
and  G.    II.   Smith,  of   Watcrtown. 

.M.BIO.V,  .N.  Y. — It  is  reported  that  the  Albion  Power  Company,  which  has 
purchased  the  plant  of  the  Hrockport  Electric  Light  Company,  will  enlarge  and 
improve  the    Watcrport  plant  and   improve  the  central  station   in   .Mbion. 

NEW  YORK,  .V.  Y.— The  United  States  Light  &  Heating  Com|)any  has 
elected  officers  as  follows:  R.  H.  Beach,  president;  W.  J.  Arkell,  vice-president; 
Chas.  S.  Furst,  of  Jersey  City,  secretary  and  treasurer,  and  A.  .Sandford 
Adler,  general  manager. 

MEDINA,  OHIO.-  The  Medina  Electric  Illuminating  Company  has  been 
incorporated    with   a  capital   stock  of  $25,000. 

CLEVEL.'VND,  OHIO.- — A  resolution  has  been  introduced  in  the  Board  of 
Control,  calling  for  municipal  street  lighting. 

WILMINGTON  C.  H.,  OHIO.— The  United  Water  &  Light  Company  is 
stated  to  have   purchased  the  electric  light  plant  of  the  city. 

HARRISON,  OHIO. — It  is  proposed  to  issue  $25,000  in  bonds  for  the  pur- 
pose of  purchasing  the  electric  light  plant  and  water  works  now  in  operation 
in   this  place. 

OAK  HARBOR,  OHIO.  The  plant  of  the  Oak  Harbor  Electric  Light  Com- 
pany has  ceased  operation,  owing  to  the  inability  of  the  company  and  the  town 
authorities  to  agree  as  to  charges  for  arc  lights.  The  present  rate  is  $50  per 
light,  but  the  company  asks   $65.  * 

OTTAWA,  ONT. — The  Consumers  Electric  Company  has  increased  its  rates 
for  current  from  8  cents  per  kw-hour  to  12  cents,  allowing  40  per  cent,  dis- 
count on  payments  within  fifteen  days;  thus  making  a  net  rate  of  7'A  cents 
per   kw-hour. 

PENDLETON,  ORE. — It  is  reported  that  the  Pendleton  Electric  Company 
will  double  the  capacity  of  its  plant  at  a  cost  of  about  $20,000. 

FT.  STEVENS,  ORE.— Bids  will  be  received  by  F.  H.  Hathaway,  Vancouver 
Barracks,  Wash.,  on  March  6  for  furnishing  and  delivering  material  for  the 
construction  of  an  electric  light  plant  at  this  post. 

UNION,  S.  C. — T.  C.  Duncan,  of  Union,  is  interested  in  a  big  scheme  to 
utilize  the  water  power  of  Broad  River  and  bring  electric  power  to  Union  for 
commercial    purposes. 

DOLAND,  S.  D. — Wm.  Wells  will  receive  bids  about  June  i  for  the  con- 
struction of  an  electric  light  plant. 

WHITE  L.'VKE,  S.  D. — If  private  parties  cannot  be  induced  to  construct  an 
electric  light  plant  here  the  citizens  will  urge  the  town  to  establish  a  plant,  to 
cost  about  $4,000. 

KXOXVILLE,  TENN.— The  Knoxville  Power  Company,  it  is  stated,  has 
been   authorized   to   dam   the    Little    Tennessee    River. 

SPRINGVILLE,  UTAH. — The  citizens  have  voted  to  issue  $20,000  bonds 
for  the  construction  of  an  electric  light  plant. 

ALEXANDRIA,  VA. — An  engineer  will  be  employed  to  prepare  plans  for 
an    electric    light    plant 

PETERSBURG.  VA.— The  council  of  Petersburg  has  invited  bids  from  the 
Virginia  Passenger  and  Power  Company  for  lighting  the  city  for  a  term  of 
years.  The  company  offers  to  furnish  arc  lights  at  $57  per  year  each,  if  a 
five-year  contract   is  made. 

BLUEFIELD,  W.  VA.— The  Bluefield  Railway,  Light  &  Power  Company  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  S.  R.  Bullock,  C.  C. 
Brown,  John  W.   Avery,  A.   C.   Bagg,  F.   B.   Daniels,  New  York  City. 

BRUCE,  WIS. — It  is  reported  that  the  Bruce  Electric  Light  Company  will 
construct  a  plant. 

BELOIT,  WIS. — The  city  is  figuring  on  a  complete  electric  light  system,  to 
consist  of  about  20  miles  of  wire,  250  arc  lights  and  incandescents  according 
to  demand.     Robert  Caldwell  is  city  engineer. 
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THE  ELECTRIC  RAILWAY. 


OPEI.IKA,  ALA.— An  electric  railway  will  he  built  at  Opclika.  The  new  com- 
pany has  purchased  the  plant  of  the  local  electric  light  company. 

HARTFORD,  CONN.— The  West  Side  Street  Railway  Company,  of  Ston- 
ington,  is  seeking  a   charter. 

HARTFORD,  CONN.— The  Middletowii  &  .\hri<Un  Traction  Company  is 
seeking  incorporation.     It  plans  to  build  from  Highland   Station  to  Meriden. 

HARTFORD,  CONN.  -The  Willimantic  &  Southbridge  Street  Railway  Com 
pany  has  applied  to  the  legislature  for  permission  to  increase  its  capital  stock 
to  $200,000.  The  plan  of  the  comi)any  is  to  build  an  electric  railway  to  con- 
nect  Willimantic,   Conn.,  and   Southbridge,   Mass. 

WOODBURY,  CONN.— The  application  of  the  Woodbiry  &  Waterbury 
Street  Railway  Company  for  incorporation  has  been  presented  to  the  Legis- 
lature. The  incorporators  are  Floyd  F.  Hitchcock.  Levi  A.  Curtiss,  of  Wood- 
bury; Christian  Stroebel,  of  Waterbury,  and  Fred  L.  .\verill,  of  Bradford. 
The  capital  stock  is  to  be  $ioo,ooo. 

DELAWARE  CITY,  DEL. -It  is  proposed  to  build  an  electric  railway  be- 
tween Milford  and  Delaware  City.  H.  L.  Evans,  of  the  Wilmington  and  New 
Castle   Railway   Company,   is  said   to   be  interested. 

ATLANTA,  GA. — The  dispute  between  the  Georgia  Railway  and  Electric 
Company  and  the  city  of  Atlanta  over  the  company's  taxes  for  1902  has  been 
settled  by    the   company's   paying  to  the    city   $23,695. 

ATHENS,  GA. — The  J.  Morgan  Syndicate,  builders  of  electric  and  steam 
railroads,  Toledo,  Ohio,  have  written  to  the  mayor  of  Athens  expressing  a  de- 
sire to  work  up  a  company  to  build  an  electric  railway  to  Atlanta,  Washington 
an<i  other  towns. 

ATLANTA,  GA. — The  Chattahoochee  Terminal  Railway  Company,  capital 
$250,000  is  being  organized  at  Atlanta  to  build  a  line  to  Marietta,  20  miles 
distant.  The  petitioners  for  a  charter  are  represented  by  Thos.  .\.  Gramling,  N. 
A.  Morris  and  other.s.  The  company  asks  for  the  privilege  of  increasing  its 
capital  to  $2,000,000. 

BOISE,  IDAHO.  Howard  Sebree.  of  Caldwell,  has  a|iplicd  for  tlie  right  uf 
way  for  the  construction  of  an  electric  railway  from  Boise  to  Caldwell,  a 
distance  of  30  miles. 

SYCAMORE,  ILL.— The  De  Kalb-Sycamore  Electric  Railway  Com|)any  plans 
to  extend  its  lines  to  Belvidere. 

CHICAGO,  ILL. — The  City  Council  has  grai;ted  an  ordinance  to  construct  a 
mile  of  track  on  Western  Avenue,  to  connect  the  cross-town  lines  of  the  Chi- 
cago City  Railway  and  the  Chicago  Union  Traction  Company.  The  ordinance 
becomes  effective  only  after  these  two  companies  make  an  operating  agreement 
whereby  transfers  will  be  exchanged. 

EAST  ST.  LOUIS,  ILL.— The  Interstate  Transit  Company  will  put  in  opera- 
tion April  I,  twenty-four  improved  electric  automobiles,  forming  a  passenger 
service  scheduled  to  traverse  the  greater  portion  of  the  East  St.  Louis  thorough- 
fares. Until  a  few  weeks  ago  this  company  operated  an  automobile  line  over 
Eads  bridge,  which  received  a  liberal  patronage.  For  the  purpose  of  charging 
the  batteries  the  company  will  utilize  a  power  jilant  which  is  now  being  estab- 
lished in  East  St.  Louis. 

RICHMOND,  IND.— The  Richmond  Street  &  Interurban  Railway  Company 
will   build   an   extension  from  Milton  to   Connersville. 

MT.  \'ERNON,  IND. — The  city  council  has  granted  a  50-year  franchise  to 
the  Evansville,  Mt.  Vernon  &  Union  Town  Traction  Company. 

HUNTINGTON,  IND.— The  Ft.  Wayne  &  Southwestern  Traction  Company 
is  furnishing  power  for  the  grist  and  other  mills  in  this  city.  The  company 
promises  to  have  such  patrons  all  along  the  line. 

LOG.'VNSPORT,  IND.— The  Knox,  Chicago  &  Northern  Traction  Company 
has  been  organized  to  build  an  electric  railway  140  miles  long.  The  company 
is  to  be  capitalized  at  $150,000.     J.  C.  Fletcher,  of  Knox,  is  president. 

INDIAN.\POLIS,  IXD.— The  Indianapolis,  Columbus  and  Southern  Trac- 
tion Company  has  filed  a  mortgage  to  secure  its  issue  of  bonds  lately  sold  in 
the  East.  The  mortgage  is  for  $1,000,000,  but  at  present  only  $300,000  of  the 
bonds  will  be  issued.  The  money  is  to  provide  for  extensions  and  betterments. 
GREENWOOD,  IND.— The  name  of  the  Indianapolis,  Greenwood  &  Frank- 
lin Railway  Company  has  been  changed  to  Indianapolis,  Columbus  &  Southern 
Traction  Company,  and  the  capital  increased  from  $150,000  to  $285,000.  A 
bond  issue  of  $300,000  has  been  ratified  by  the  directors.  The  headquarters 
of   the  company   will   be   moved   to    Columbus. 

SOUTH  BEND,  IND.— Employees  of  the  Indiana  Railway  Company  went 
on  strike  a  few  days  ago  and  as  a  result  the  cities  of  South  Bend,  Mishawaka, 
Elkhart  and  Goshen  were  practically  without  car  service.  The  strike  was 
caused,  it  is  said,  through  the  discharge  of  ten  men  who  were  officers  of  the 
union.  The  union  now  demands  that  the  company  reinstate  the  discharged 
men,  grant  a  nine-hour  day  schedule,  adjust  greivances  by  arbitration,  recog- 
nize the  union  and  pay  20  cents  an  hour  on  city  runs,  $2.25  a  day  on  inter- 
urban runs  and  25  cents  an  hour  overtime.  The  company  carries  the  mail 
between  South  Bend  and  Goshen  and  trouble  will  result  if  the  mails  are  held  up. 

LOUISVILLE,  KY. — The  Louisville,  Anchorage  &  Pewec  Valley  Electric 
Railway  Company  has  increased  its  capital  stock  to  $1,250,000.  The  charter 
has  been  changed  to  enable  the  company  to  build  to  Shelbyville,  Frankfort, 
Eminence  and  Mt.    Eaton. 

AUGUSTA,  ME. — .\  bill  has  been  introduced  in  the  Legislature  to  incor- 
porate the  VVinterport.   Frankfort  &  Prospect    Electric   Railway. 

ELKTON,  Ml). -The  City  Coimcil  lias  granted  a  franchise  to  the  Cecil  & 
Kent    I'^lcctric    Company. 

PITTSFORD,  MICH.— Dr.  Ducket,  of  Toledo,  and  C.  B.  Bettis,  of  Adrian, 
are  projecting  an  electric  railway  from  .Adrian  to  Hillsdale  to  pass  through 
this  place. 


GRAND  LEDGE,  MICH.— The  organization  of  the  Michigan  Central  Trac- 
tion Company  was  perfected  at  a  meeting  held  here  a  few  days  ago.  The  com- 
pany is  capitalized  at  $1,500,000.  The  officers  are  Samuel  Burgert,  of  Cleve- 
land, president;  J.  W.  Ewing,  of  Grand  Lodge,  assistant  treasurer;  E.  F. 
Pangborn  and  A.  J.  White,  of  Battle  Creek;  Warren  Craig,  R.  Rosenstock, 
Samuel  Burgert,  of  Cleveland,  F.  H.  Goadby,  of  New  York,  J.  S.  Mudge,  of 
Grand   Ledge,  directors. 

GLASGOW,  .MO. — A  charter  has  been  granted  to  the  Central  Missouri  Elec- 
tric Railway  with  a  capital  stock  of  $4,000,000. 

ST.  LOUIS,  MO. — The  St.  Louis  Suburban  Railway  Company  filed  articles 
showing  that  it  had  made  an  increase  in  its  capital  stock  from  $3,000,000  to 
$7,500,000.  The  St.  Louis  &  Meramcc  River  Railway  Company  has  increased 
its   capital  stock   from  $2,000,000   to  $3,000,000. 

DURHAM,  N.  C— J.  S.  Manning,  R.  H.  Wright  and  H.  A.  Fanshee  are 
named  as  incorporators  of  the  Chapel  Hill  Trolley  Company,  which  proposes 
to  build  a  line  from  Durham  to  Chapel  Hill,  a  distance  of  12  miles. 

BUFFALO,  N.  Y.— The  Buffalo  &  Depew  Electric  Railway  has  been  granted 
a   franchise  to  extend  its  line  through   Le  Roy. 

CANISTEO,  N.  Y.— The  Canisteo,  Jasper  &  Woodhull  Railway  Company  has 
obtained  authority  from  the  State  Railroad  Commissioners  to  construct  its  pro- 
posed road. 

TOLEDO,  OHIO.— The  Toledo  &  Western  Railway  Company  has  reelected 
the  present  officers. 

ASHTABULA,  OHIO.— The  Ashtabula  &  Lake  Shore  Railway  Company  lias 
been   formed  by'L.  A.   Robinson,  W.  S.   McGheehan,  Frank  Hood  and  others. 

WOOSTER,  OHIO.— The  Wooster  &  Mansfield  Railway  Company  has  elected 
these  officers:  W.  A.  Craig,  president;  J.  B.  Keys,  vice-president;  David  Collier, 
secretary,  and  J.  C.   Chrctown.  treasurer,  all  of  Shreve. 

BUCYRUS,  OHIO.--The  Buckeye  Traction  Company  has  awarded  a  con- 
tract for  the  construction  of  the  first  section  of  its  road  between  Norwalk  and 
Plymouth.     Later  the  road  will  be  extended  to  Bucyrus. 

CINCINNATI,  OHIO.— The  Cincinnati  &  Columbus  Traction  Company  has 
decided  to  adopt  the  overhead  trolley  system  instead  of  the  third  rail  system 
as  originally  planned.     Contracts  will   be  closed   in   the  very  near  future. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  has  issued 
$1,000,000  worth  of  new  stock  at  par,  which  is  10  points  below  the  present 
selling   price.      The    capital   stock    is   increased    from    $8,000,000    to    $9,000,000. 

XENIA.  OHIO.— The  Xenia  &  Wilmington  Traction  Company  is  planning 
to  erect  a  large  power  station  at  Xenia  to  supply  its  own  road  as  well  as  the 
Springfield  &  Xenia  railway  which  has  no  power  house  of  its  own.  Charles 
Orr,  of  Cleveland,  is  interested  in  both  companies. 

EAST  LIVERPOOL,  OHIO.— President  Ilealey,  of  the  East  Liverpool  Street 
Railway,  announces  that  important  improvements  arc  to  be  made  to  the  sys- 
tem. A  number  of  new  cars  have  been  ordered  and  a  250-hp  boiler  is  to  be 
installed  in  the  power  station.  A  portion  of  the  road  will  be  double  tracked 
and  other  portions  of  the  road  will  be  relaid. 

COLUMBUS,  OHIO.— Colonel  Albert  A.  E.  Boone,  of  Zanesville,  has  incor- 
porated two  companies  for  the  purpose  of  encircling  Cleveland  and  Columbus 
with  belt  lines.  The  Cleveland  line  is  incorporated  as  the  Cleveland  Manu- 
facturers' Belt  Line  &  Terminal  Railway  Company,  while  the  Columbus  com- 
pany is  known  as  the  Columbus  Belt  Line  &  Terminal  Railway  Company.  Both 
have   temporary   capital   stock  of    $10,000. 

COLUMBUS,  OHIO.— The  Scioto  Valley  Traction  Company  has  awarded 
contracts  to  the  Bullock  Electric  Company,  Cincinnati,  for  two  looo-kw  alter- 
nating current  generators,  five  400-kw  rotary  converters,  fifteen  iso-kw  and 
six  370-kw  transformers.  Contract  for  the  high  tension  line  has  been  placed 
with  the  Pittsburg  Reduction  Company.  The  power  house  will  be  at  Reese's 
Station  and  plans  have  been  prepared  by  W.  E.   Baker,  New  York. 

CLENF.LAND,  OHIO. — Extensive  improvements  will  be  made  to  the  Cleve- 
land street  railway  system  during  the  coming  season  and  it  is  stated  that  the 
Cleveland  City  Railway  Company  and  the  Cleveland  Electric  Railway  Company 
will  expend  $1,500,000  in  betterments.  The  Cleveland  City  Railway  Com- 
pany will  extend  its  Clifton  boulevard  line  to  Rocky  River  and  will  also  extend 
its  West  Madison  Avenue  line.  It  will  also  extend  its  Collinwood  line  to  con- 
nect with  those  of  the  other  company.  The  Cleveland  Electric  Railway  Com- 
pany is  installing  a  new  storage  battery  station  at  the  Wildermere  barns  and 
another  will  be  built  at  Newburg.  Its  line  from  East  Cleveland  to  Euclid  will 
be  double  tracked. 

CARLISLE,  PA.— The  York  and  Gettysburg  Street  Railway  has  been  incor- 
porated by  C.  C.  Basehore,  E.  J.  Wilkes,  C.  M.  Ligget,  E.  M.  Biddle,  Jr.;  J.  L. 
Zug  and  J.   S.  Shapley. 

SPRING  CITY,  PA.— The  Montgomery  &  Chester  Electric  Railway  Company 
and  the  Schuylkill  Valley  Illuminating  Company  have  authorized  the  expendi- 
ture of  $120,000  in  improvements. 

PITTSBURG,  PA.— The  main  office  of  the  Pittsburg,  McKeesport  &  Connells- 
ville  Railway  Company  and  all  the  affiliated  light  companies  have  moved  to  and 
are  now  located  in  the  Title  &•  Trust  Building,  Connellsville,  Pa.  The  mil- 
lion dollar  power  plant  of  the  railway  company  will  be  put  in  operation  within 
thirty  days  and  power  wil  be  delivered  from  this  plant  to  all  points  of  the 
system  just  as  soon  is  the  high  tension  lines  are  completed.  The  main  links 
in  the  system  are  being  rapidly  closed  up  and  the  final  bridges  are  being 
erected  so  that  the  entire  road  will  be  in  operation  in  the  near  future,  with  the 
exception  of  the  extensions  which  a-e  to  be  built  this  summer.  The  company 
has  recently  completed  a  very  nice  layout  of  new  shops  at  Connellsville,  and 
IS  in  the  market  for  the  equipment  for  these  shops.  Mr.  Thos.  Elliott  is 
general   manager. 

HARRISEURG,  PA.— The  following  named  street  railway  companies  have 
been  incorporated:  Elizabethtown  &  Middletown  Street  Railway  Company, 
capital  stock,  $54,000,  President,  Edward  Bailey,  Harrisburg.  Directors:  H. 
K.    Alwine,    A.    L.    Etter,    Middletown:    H.    H.    Nisslev,    E.    E.    Coble.    H.    C. 
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Lruit,  II.  K.  Blough,  Klli<ihclhtown:  John  K.  I'ox,  lluniilmrg;  Usac  R. 
Ilrrr,  Lancaitrr.  Mradville,  Conncaulville  &  Albion  Tmclicm  Company,  cap- 
ilul  »lnk,  $100,1)00.  i'midriil,  J.  J.  Oc  Klnilrr,  PliiliKlrlpliia:  Diirclort;  J.  J. 
Dr  Kln.lrr,  J.  II.  MiNcul,  R.  M.  An.lcrton,  L.  M.  A.  Slifcl,  A.  C.  W(«>il, 
riiilaUclpliia.  I.akr  Kiic  &  Albion  Traction  Conipany,  capital  atoclc  $72,000, 
I'rrtidcnl,  J.  J.  He  Kinder,  PliiUdelphU.  Directon:  J.  J.  He  Kinder,  J.  H. 
McNcal.  R.  M.  Andcrton,  L.  M.  A.  Stiefcl,  A.  C.  Wood.  Phila.ldphia  Girard 
h  Connraiit  Traction  Company,  capital  atxtck  $j6,oou,  I'rc»idcnl,  Rolicrt 
I..  Forrrtt,  I'hiladrlphia.  Dircctom:  Rolicrt  L.  I'orrcat,  M.  M.  Freeman.  Jolin 
II.  Cromie,  Jr.,  J.  II.  McNeal,  riiiladrlpliia:  Walter  II.  Wood,  llolmeabiirK. 
Moiutca  Ileitihli  Street  Railway  Company.  Capital  atock,  $7,500^  Prenldent, 
Jaiiie$  II.  Welch,  Monaca.  Dirrctom:  John  T.  Taylor,  I'rclerick  nechlel,  Ed- 
ward Kaye,  Waller  G.  Moffat,  Monaca.  Sewicklcy  St  Leetndale  Klectric  .Street 
Railway  Company,  capital  Mock  $18,000,  Preaidrnt,  J.  it.  Park,  Beaver. 
Director*:  W.  A.  Park,  J.  V).  White,  Rochciter:  John  Warren,  Beaver  FalU; 
J.  M.  Beal,  Beaver.  Hall  Park  Street  Railway  Company,  capital  »tock  $18,000, 
President,  T.  N.  narnsdall,  Piltuburg.  Directors:  Robert  C.  Hall,  C.  V.  Reid, 
William  M.   Robinson,   Pittsburg:   Chester  Glass,  Spokane,  Wash. 

COLUMBIA,  S.  C— The  Columbia  Electric  Street  Railwoy  Company  has 
bought   out   the   local   gas  company   and  the  two   companies   consolidated. 

W.\PE  SHOAI.S,  S.  C— The  Ware  Shoals  Manufacturing  Company  contem- 
plates building  a  smile  road,  to  Iw  operated  probably  by  electricity.  W.  B. 
Smith  Whalry,  of  Columbia,  S.  C,  is  interested. 

LEXINGTON,  S.  C— Col.  G.  T.  Graham  has  bought  Ranch  Shoals  on  Saluda 
river  near  Lexington  and  a  Urge  power  house  will  be  erected.  It  is  presumed 
that  the  purchase  was  made  for  the  proposed  Lexington-Columbia  electric 
rail».ny. 

MINERAL  CITV,  WASH.— Fred  E.  Sander  is  interested  in  a  plan  to  build 
an  electric  railway  to  connect   Index  and   Mineral  City,   14  miles  distant. 

BLOOMINGTON,  WIS.— Local  interests  propose  incorporating  a  company 
to  build  an  electric   railway   from   Bloomington   to   Dubuque. 


PERSONAL. 


NEW    INDUSTRIAL   COMPANIES. 


PORTER  &  BERG  have  incorpor.itC(l.  in  Chicago,  with  a  c.-ipit.il  stock  of 
$30,000,  to  manufacture  electrical  apparatus.  Messrs.  J.  W.  Porter,  M.  I. 
Berg  and  L.   C.   Howard  are  interested. 

THE  UNION  ELECTRIC  LAMP  AND  GLASS  COMPANY,  of  Kentucky, 
has  been  incorporated  in  Delaware,  with  a  capital  stock  of  $300,000,  by  Albert 
H.   Krcitlcr  and  George   F.    Haynes,  of  Owensboro,   Ky. 

THE  METROPOLITAN  BUREAU  ELECTRICAL  AND  MECHANICAL 
M.MNTENANCE  COMPANY,  St.  Louis,  Mo.,  with  a  capital  stock  of  $50,000, 
has  been  incorporated  by  Samuel  Barnes,  B.  C.  Seaton  and  W.   F.  Seaton. 

THE  CRYSTAL  PALACE  POWER  COMPANY,  of  Arizona,  has  been  in- 
corporated under  the  laws  of  that  territory  with  a  capital  stock  of  $2,000,000,  of 
which  $50,000  is  to  be  employed  in  Missouri.  The  company  will  maintain  an 
office   in    St.   Louis. 

THE  GIBBS  ENGINEERING  AND  MANUFACTURING  COMPANY,  of 
Corning,  N.  Y.,  has  been  incorporated  with  a  capital  of  $1,000,000  to  manufac- 
ture motors.  The  directors  arc  Samuel  Rikcr,  Jr.,  Percy  I.  Fuller  and  Charles 
M.    Kirby,   New  York. 

THE  IGNITO  COMPANY  OF  NEW  ENGLAND  has  been  organized  at 
Portland.  Me.,  to  deal  in  lighting  and  heating  apparatus.  The  capital  stock 
is  $150,000.  Mr.  Frank  M.  Copcland,  of  Newton,  Mass.,  is  president  and  J.  L. 
Jellcrson.  also   of   Newton,   is  treasurer. 


OBITUARY. 


MR.  WALTER  A.  HUSTON,  for  fifteen  years  superintendent  of  the  Peo- 
ple's Light  and  Power  Company's  plant,  died  last  week,  at  Orange,  N.  J.  He 
was  fifty  years  of  age,  and  was  born  in  Pennsylvania.  He  leaves  a  widow  and 
three  daughters. 


LEGAL. 


NEW  Y'ORK  SUBWAY  CONDUITS.— The  Appellate  Division  of  the  Su- 
preme Court  of  the  State  of  New  York  has  unanimously  reversed  an  order  of 
the  Supreme  Court  denying  Subway  Contractor  John  B.  McDonald's  applica- 
tion for  a  mandamus  to  compel  Controller  Grout  to  issue  a  warrant  for  ihe 
pajTnent  of  $400,000  for  certain  extra  work  brought  about  in  1  change  in  the 
plans  for  the  construction  of  the  underground  road.  The  question  before  the 
court  was  whether  this  extra  work  was  part  of  the  road's  construction  or  part 
of  its  equipment — if  the  latter,  Mr.  McDonald  was  to  bear  the  expense,  if  the 
former,  the  city.  When  the  contract  between  Mr.  McDonald  and  the  city 
was  first  entered  into  the  question  of  motive  power  was  to  be  sub- 
sequently determined.  It  was  however  contemplated  at  the  time  that 
if  electricity  was  chosen  the  wires,  etc.,  were  to  be  strung  in  the 
tunnel  itself.  After  Mr.  McDonald  had  proceeded  for  some  time  with  the  con- 
struction of  the  road,  it  was  decided  that  the  wires  should  be  placed  in  con- 
duits in  the  sidewalls  of  the  subway.  This'  made  necessary  a  greater  excava- 
tion to  one  side  and  the  construction  of  brick  conduits.  The  court  holds 
that  the  brick  conduits  are  an  integral,  inseparable  part  of  the  wall.  "Being 
such,"  said  Justice  Hatch,  for  the  court,  "the  city  has  the  absolute  title  to  the 
whole  structure,  and  it  seems  to  me  abs-urd  to  say  that  the  contractor  can 
share  any  ownership  therein  or  the  city  any  lien  thereon." 


.MR.  'IIIO.MAS  J.  FAY  ii  no  longer  atioriulrd  with  the  Storey  Moloi  & 
Klectric   Conipuny,  of   Harrison,  N.  J. 

PROF.  R.  II.  riIUR.ST(),N,  of  Cornell  University,  is  to  lecture  brfoie  Ihe 
New  York  Klnitiial  Society  next  month  on  iteam  lurbinei,  a  subject  of  great 
intcred  to  all  ilimM-t  uf  electrical  men. 

MR.  W.  I).  RAY  has  become  cnnnected  with  the  Weslinghuute  Tractiin 
Drake  Company  to  represent  ill  air  brake*  and  inagnriie  brake*  in  the  Central 
.Stiitr*,   with    hcaili|u:ir  ler*  ul    Ihe   I'liiori    Trutt    lluilding.    Detroit,    Mich. 

.MR.  F.  \'.  I..  TUUNER  hn*  renignnl  IiIh  po>ition  a*  general  manager  of  the 
Standard  Telephone  Company,  of  Atlanta,  Ga.,  and  accepted  Ihe  general  inaii- 
agership  of  the   l'°cderal   Telephone   Company,  of   Cleveland,  Ohio. 

PROF.  JOHN  M.  IIARR,  of  the  Department  of  Mechanical  Designing  of 
Cornell  I'nivernily,  has  bren  engaged  as  general  niunager  of  the  Smith  Prenner 
Ty|iewritcr  Company,  of  Syracu»r,   \.   V.,  and  will  aHsiniic  the  ilulirs  at  once. 

.MR.  CHARLES  C.  i.Al.nKAITII  has  resigned  as  general  manager  of  .^r• 
mour  &  Co.,  and  has  bt-conie  one  of  the  vice-presiilent*  of  the  I)e  Forest  Wire- 
less Telegraph  Company,  and  trcanurer  of  the  American  De  Forest  Wirclesi 
Telegraph    Company. 

,V1R.  W.  J.  IIA.MMER  made  an  interesting  exhibit  before  Ihe  New  York 
.Academy  of  Medicine  last  week,  of  the  sample  of  radium  given  him  by  Mr. 
Curie,  and  already  brought  by  him  to  the  attention  of  the  American  Institute 
of    Electrical    Engineers. 

,\IR.  BEVERLY  R.  VALUE,  third  division  engineer  of  the  Rapid  Transit 
Commission,  of  New  York  City,  has  resigned  lo  accept  a  position  wilh  the  To- 
ronto Light  and  Power  Co.  He  had  charge  of  the  underground  work  north  <.f 
One  Hundred  and  Fourth  Street,  on  the  Manhattan-Bronx  stibway.  At  the  last 
meeting  of  the  commission  C.  V.  R.  Power-;,  now  chief  assistant  to  Mr.  Value, 
was  chosen  as  the  latter's  successor. 

MR.  C.  T.  YERKES.-  Speaking  at  the  .Mayor  of  Kensington's  dinner,  in 
London,  last  week,  on  schemes  for  the  improvement  of  London  transportation, 
Mr.  C.  T.  Ycrkcs  said  that  so  far  as  he  was  concerned,  it  was  not  a  matter 
of  making  money  with  him.  He  could  make  more  money  by  remaining  in 
America,  but  he  had  got  to  the  point  now  where  he  did  not  care  so  much  for 
that.  What  lie  wanted  to  do  was  to  accomplish  something  for  tlie  British 
metropolis. 

MR.  FRANK  B.  RAE,  consulting  electrical  engineer,  .\ew  York  City, 
has  arrived  at  Parral,  Mexico,  and  is  looking  over  the  ground  at  the  mines  of 
the  Terrenatcs  Consolidated  Mining  Company  preparatory  to  the  installation 
of  a  complete  electrical  equipment.  The  plant  will  consist  of  two  3oo-hp  Dc 
Laval  turbine  dynamos  of  200-kw  each,  two  50-hp  electrical  hoists  and  two  350- 
gal.  pumps.  Power  will  be  transmitted  on  aluminum  conductors  1%  miles 
to  the  distributing  center.  These  arc  the  first  De  Laval  turbines  to  be  installed 
in  a  Mexican  mine — probably  the  first  in  Mexico — and  it  is  believed  that  the 
plant  will  be  one  of  the  most  economical  in  the  district. 

MR.  ANDREW  CARNEGIE. — Announcement  was  made  last  week  of  an 
additional  gift  of  $125,000  by  Andrew  Carnegie  to  the  endowment  fund  of  the 
Carnegie  Engineering  Laboratory  of  Stevens  Institute.  The  gift  was  in  rail- 
ro,id  bonds,  and  was  sent  to  Alexander  C.  Humphreys,  the  new  president  of 
the  institute.  This  gift  makes  the  third  to  the  institute  by  Mr.  Carnegie,  all 
of  them  applied  to  the  Laboratory  of  Engineering,  at  the  dedication  of  which  on 
Feb.  6  of  1902  he  chose  his  own  epitaph:  "Here  lies  a  man  who  knew  how  to 
get  around  him  men  who  were  cleverer  than  he."  The  original  gift  for  the 
laboratory  was  $50,000,  made  on  May  20,  1899,  for  the  erection  of  the  building. 
The  second  was  $100,000  as  a  laboratory  endowment  fund. 

MR.  W.  D.  SARGENT,  the  amiable  and  popular  vice-president  of  tlic  New 
York  &  New  Jersey  Telephone  Company,  was  married  last  week  at  Somerset, 
Pa.,  to  Miss  Mary  Kooser,  daughter  of  Judge  Kooser.  The  party  from  Brook- 
lyn had  a  lively  time  getting  there,  owing  to  the  heavy  snow  storm.  Their  train 
over  the  Pennsylvania  Railroad  was  four  '  jurs  late  and  it  missed  connections 
with  the  morning  train  over  the  Baltin '  e  and  Ohio.  The  afternoon  train 
would  not  arrive  at  Somerset  until  two  hours  after  the  time  set  for  the  wed- 
ding. The  couple  had  also  arranged  to  start  on  the  afternoon  train  for  their 
bridal  trip.  No  engine  was  available  except  a  yard  shifter.  It  was  speedily 
attached  to  the  car  in  which  the  party  was  travelling  and  rattled  off  the  forty 
miles  of  snow-drifted  roadbed  in  an  hour,  bringing  in  the  bridegroom  and  his 
party  to  Somerset  a  short  time  before  the  hour  set  for  the  wedding.  Then 
everything  went  well  and  the  happy  pair  are  now  in  Florida  on  their  honey- 
moon. 

THE  ORTHWEINS,  of  St.  Louis,  Mo.,  are  at  the  head  of  a  new  competi- 
tive telegraph  enterprise.  The  family  fortunes  there  were  started  by  Charles 
W.  Orthwein  and  his  brother  William  D.  Orthwein,  who  went  to  St.  Louis 
from  Germany  many  years  ago,  and  established  themselves  in  the  grain  com- 
mission business.  The  firm  gradually  built  up  a  big  export  trade,  in  which  in  the 
last  quarter  of  a  century  a  fortune  estimated  at  from  $2,000,000  to  $3,000,000 
was  made.  Charles  W.  Orthwein  died  several  years  ago,  leaving  three  sons. 
Max,  Ralph  and  Armin.  Max  and  Ralph  are  interested  in  the  grain  commis- 
sion business  with  their  uncle.  William  D.  Ralph  is  largely  interested  also 
in  the  Sempire  Clock  Company,  the  .American  Association  Baseball  Club  and 
minor  enterprises,  taking  but  little  active  interest  in  the  grain  business.  Max 
is  also  financially  interested  in  the  baseball  club,  but  devotes  most  of  his  time 
to  the  grain  business.  William  D.  Orthwein  has  one  son,  William  D.,  Jr., 
who  has  been  abroad  for  two  years. 


EDUCATIONAL. 


Y.  M.  C.  A. — A  course  in  electricity  is  now  being  given  by  Mr.  Edward 
Montchyk  in  the  West  SMe  Young  Men's  Christian  Association,  318  West 
Fifty-seventh  Street,  New  York  City.  The  course  aims  at  elementary  but  very 
practical  instruction. 

UNIVERSITY  OF  MICHIG.AN. — The  new  engineeing  building  which  is  now 
being  erected  at  the  University  of  Michigan  at  a  cost  of  $140,000  consists  of  a 
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main  part  and  three  larg«  wings.  The  main  part,  which  is  in  the  extreme  south- 
east corner  of  the  campus  is  S7''66  feet  on  the  Rround  and  four  stories  hi(?h. 
It  spans  the  diagonal  walk  which  passes  beneath  the  building  as  an  arcade  four- 
teen feet  wide.  A  wing  60x174  feet  in  size  extends  west  from  the  main  portion, 
and  another  60x213  f^et  extends  to  the  north.  At  the  end  of  this  latter  wing 
there  is  an  extension  22x100  feet.  Anotlier  wing  60x60  feet  projects  in  the 
direction  of  the  tall  power  house  chimney. 

STKVENS  INSTITUTE  OF  TECHNOLOGY.-The  Alumni  of  this  excellent 
college  are  largely  represented  in  the  engineering  and  other  scientific  societies 
of  the  United  States.  A  recent  compilation  showed  that  the  American  Society 
of  Mechanical  Engineers  has  in  its  membership  list  about  178  Stevens  alumni, 
the  American  Institute  of  Electrical  Engineers  63,  the  American  Gas  Light 
Association  30,  the  American  Society  of  Naval  Architects  9.  The  American 
Institute  of  Mining  Engineers,  American  Institute  of  Heating  and  Venti- 
lating Engineers,  the  American  Association  for  the  Advancement  of  Science 
and  the  several  local  engineering  societies  throughout  the  country  all  contain 
many    Stevens   graduates   among   tlieir   membership. 


^tabe  Botee- 


THE  BURT  MFG.  CO.,  Akron,  Ohio,  has  just  made  a  shipment  of  11 
exhaust    heads    to   a   concern    in    Philadelphia. 

THE  NEW  YORK  AND  OHIO  COMPANY,  Warren,  Ohio,  is  putting  on 
the  market  a  high  class  of  insulating  cloths  and  varnishes.  This  is  a  new  de- 
parture for  the  well-known  concern  named. 

THE  EASTERN  CARBON  WORKS,  Jersey  City,  N.  J.,  are  sending  out 
some  handsome  blotters  about  their  carbons,  batteries,  brushes  and  other 
specialties,   which  are  well  spoken   of  wherever  used. 

REMOVAL.— The  Cohimbia  Electric  &  Mfg.  Co.,  Newark,  N.  J.,  will, 
about  March  i,  move  to  its  new  factory  at  the  corner  of  High  Street  and  Boy- 
den  Plac«.  It*'  business  has  increased  to  such  an  extent  that  it  has  been  com- 
pelled t<D  move  into  more  commodious  quarters.  All  interested  in  electric  lamps 
are  invited  to  call  atid  sec  the  Columbia  arc  lamp. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J.,  gives 
much  attention  to  the  manufacture  of  lead  pencils  for  special  uses.  As  a  result 
there  aite  a  great  many  different  kinds  of  pencils,  each  with  its  special  name. 
The  latest  addition  to  the  list  is  the  "Car  Inspector"  pencil.  It  has  a  strong, 
snjooth  lead,  which   will   be   found  very  suitable  for  general  desk   work. 

THE  BENJAMIN  ELECTRIC  MFG.  CO.,  of  Chicago,  is  opening  offices 
at  27  Thames  St.,  New  York.  The  company  manufactures  the  well-known 
Benjamin  wireless  clusters,  in  addition  to  which  are  some  other  specialties; 
and  it  is  comtemplated  that  a  full  stock  will  be  kept  on  hand.  Mr.  R.  B. 
Benjamin,   manager  of   tlie  company,   was  a  visitor  to  New  Y'ork  last   week. 

THE  NATIONAL  KLECTRICAL  SUPPLY  COMPANY,  1417  New  York 
Avenue,  Washington,  D.  C,  has  issued  a  series  of  7  bulletins,  devoted  respec- 
tively to  the  .Sumter  "BuU's-Eye"  express  switchboard;  "Sumterphones;"  in- 
tercommunicating telephones;  telephone  accessories;  construction  tools,  and 
line  material.  All  of  these  devices  and  apparatus  are  illustrated  and  briefly 
described. 

WESTINGHOUSE  ELECTRO-PNEUMATIC  CONTROL  SYSTEM.— The 
Westingnouse  Air  Brake  Company,  Pittsburg,  Pa.,  has  brought  out  an  artistic- 
ally designed  pamphlet  describing  and  illustrating  its  electro-pneumatic  system 
fOT   OGntrolUng  railway    and  other   motors.      This   system   as   used   on   the   Brook- 


lyn Elevated  Railways  was  described  and  illustrated  in  Electrical  World  and 
Engineer,  Jan.   10. 

THE  MECHANICAL  BOILER  CLEANER  COMPANY  has  received  a  let- 
ter from  Mr.  John  I.  Beggs,  president  of  the  Milwaukee  Electric  Railway  4 
Light  Company,  in  which  he  states  that  he  now  has  fifteen  of  the  Garrigus 
cleaners  in  operation,  is  equipping  eight  more  and  is  gradually  putting  them  on 
all  his  boilers.  He  writes  that  his  experience  has  been  such  that  he  "unre- 
servedly commends  the  cleaner,"  and  that  its  use  has  enabled  him  to  more 
than  double   the   time   between  cleanings. 

MESSRS  EUGENE  MUNSELL  &  CO.,  218  Water  St.,  New  York,  who  have 
long  been  engaged  in  mining  and  importing  mica,  have  recently  added  to  their 
business  the  manufacture  of  mica  specialties,  such  as  lamp  chimneys,  canopies, 
candle  shade  protectors,  etc.  In  their  1903  catalogue  and  price  list,  just  issued, 
is  a  line  of  reflectors  for  incandescent  electric  lamps,  which  is  absolutely  new. 
Being  made  of  the  best  clear  mica,  they  cast  absolutely  no  shadow,  and  it 
is  claimed  that  they  intensify  the  light  four  fold.  Some  of  the  forms  are 
made  to  produce  a  flower-like  effect,  and  when  used  with  colored  lamps  for 
decorative  purposes,  the  results  are  marvelous.  Application  has  been  made  for 
a  patent  on  these  reflectors,  and  all  of  Messrs.  Munscll  &  Co.'s  mica  specialties 
will  be  distinguished  by  the  copyrighted  word  "Micanite."  The  catalogue  and 
price  list  can  be  obtained  on  application. 

PRINTERS'  INK,  which  has  rightfully  earned  the  sobriquet,  "The  Little 
Schoolmaster  of  Advertising,"  has  issued  a  book  entitled  "Leading  Newspa- 
pers." This  jjublication  is  not  only  devoted  to  dailies,  but  takes  up  class 
journals  in  addition.  In  commenting  on  the  science  of  electricity  mention  is 
made  of  the  fact  that  eighteen  periodicals  arc  published  in  this  line,  and  a 
list  is  given  of  three  weekly  publications  which  are  known  to  have  a  circulation 
of  five  thousand  copies  or  over  per  issue.  Of  these  three  papers  one  is  Elec- 
trical World  and  Engineer,  and  the  other  two  are  admittedly  not  electrical, 
except  by  association.  Under  the  heading  of  "Engineering"  a  statement  is 
made  that  31  publications  appear  under  this  classification,  and  then  follows  a 
list  of  papers  having  admittedly  a  circulation  of  six  thousand  copies  per  issue 
or  more.  Under  the  heading  of  "Engineering"  appear  publications  devoted 
to  different  branches,  and  the  only  electrical  paper  which  is  mentioned  at  all  is 
Electrical  World  and  Engineer.  The  testimony  of  the  leading  authority  on 
newspaper  advertising  is  convincing.  The  book  contains  204  pages  and  is 
bound   in   cloth,  with  gold  edges. 

THE  ALLIS-CHALMERS  COMPANY  will,  on  May  i.  remove  its  generat 
offices  from  the  present  location  in  the  Home  Insurance  Building  to  the  New- 
York  Life  Building,  corner  of  Monroe  and  La  Salle  Streets,  Chicago.  This- 
move  is  only  another  indication  of  the  progressive  spirit  which  prevails  ini 
the  management  of  this  strong  industrial.  The  .Mlis-Chalmers  Company  has  for 
the  past  two  years  been  expending  enormous  sums  of  money  in  betterments  at 
its  various  plants  at  Milwaukee,  Chicago  and  Scranton,  so  as  to  give  its  cus- 
tomers the  best  possible  service  in  point  of  economy  and  <iuick  deliveries.  Th^ 
new  oflices  of  the  Allis-Chalmers  Company  will  provide  ample  space  for  the 
various  sales  departments  and  general  business'  offices  which  will  be  inducive 
of  the  best  possible  service  to  its  trade.  To  give  a  fair  idea  of  the  scoi)e  of 
the  business  enjoyed  by  the  Allis-Chalmers  Company,  it  may  be  mentioned  that 
during  the  past  two  months  orders  for  either  engines,  mining  machinery,  rock 
crushing  machinery,  saw  mill  machinery  and  flour  mill  machinery  were  booked 
from  every  state  in  the  Union,  besides  the  following  named  foreign  countries: 
England,  South  Africa,  Mexico,  Canada,  Chile,  Central  America,  Brazil,  West 
Australia.  Turkey,  Finland,  Yukon  Territory,  Belgium,  British  Columbia, 
Bcilivia.    I'ciu,    China    and    .Maska,    also    the    Hawaiian    and    Philippine    Islands. 


UNITED    STATES   PATENTS   ISSUED    FEBRUARY    17,    1903. 
(Coradmcied    by   Wm.    A.    Roscnbaum,    Patent  Attorney,    140    Nassau    St.,   N.    Y.] 

720,550.  ELECTRIC  CIRCUIT  AND  POLARITY  INDICATOR;  V.  G. 
Apple,  Dayton,  Ohio.  App.  filed  June  17,  1901.  A  push  button  contain- 
ing a  small  vessel  of  liquid  which  changes  color  when  the  current  passes 
through  it,  to  show  that  the  circuit  is  operative  when  the  button  is  pushed. 

720,563.  STORAGE  BATTERY  SYSTEM;  R.  N.  Chamberlain,  Depcw,  N. 
Y.  App.  filed  Oct.  17,  1901.  A  polarization  cell  having  a  counter  elec- 
tromotive force  equal  to  that  of  the  end  cell  sections  is  included  between 
the  successive  positions   of  a  switch. 

720,568.  SPACE  TELEGRAPHY;  L.  De  Forest,  Chicago,  111.  App.  filed 
March  6,  1901.  Provides  means  for  the  selective  selection  of  waves,  re- 
ceivers being  placed   at   nodal   points  of  the  circuit. 

720,577.  ELECTRIC  BATTERY;  E.  R.  Gill,  New  York,  N.  Y.  App.  filed 
June  26,  1900.  A  block  containing  cavities  for  dry  cells,  each  of  which  has 
a  spring  contact  which  is  engaged  by  terminals  in  a  plate  resting  over  the 
block. 

720,592.  ELECTRIC  BATTERY;  M.  M.  Kohn,  Chicago,  111.  App.  filed 
July  31,   1895.     Details  of  a  sealing  and  venting  plug. 

720.595.  RINGING-GENERATOR;  J.  C.  F.  Malthaner,  Minneapolis,  Minn. 
App.    filed   September   13,   1902.      (See  page  364.) 

720.596.  ELECTROMAGNETIC  RECIPROCATING  TOOL;  C.  Marshall,  La- 
fayette, Ind.  App.  filed  June  8,  1901.  A  commutating  switch  adapted  to 
alternately  energize  the  solenoids  and  to  momentarily  short  circuit  each 
solenoid  at  the  instant  its  circuit  is  broken,  to  discharge  the  self-induced 
current. 

720,599.  X-RAY  TRACER;  F.  Moritz,  Munich,  Germany.  App.  filed  Oct.  13. 
1900.  An  adjustable  frame  embodying  a  drawing  surface  by  means  of 
which  the  exact  shape,  size  and  location  of  an  object  disclosed  by  the 
X-rays   can   be   traced. 


720.604.  ELECTRIC  LIGHTING  SYSTEM;  J.  F.  McElroy.  Albany,  N.  Y. 
App.  filed  Jan.  24,  1901.  This  invention  and  those  which  follow,  by  the 
same  patentee,  consists  of  various  devices  for  automatically  controlling 
the  generation,  storage  and  distribution  of  current  in  train  lighting  sys- 
tems wherein  the  dynamo  is  driven  from  the  axle  of  a  car. 

720.605.  ELECTRIC  TRAIN  LIGHTING  SYSTEM;  J.  F.  McElroy,  Albany. 
N.  Y.     App.  filed  Sept.  9,   1901.     See  720,604. 

720.606.  ELECTRIC  LIGHTING  SYSTEM;  J.  F.  McElroy,  Albany,  N.  Y. 
App.   filed   Sept.   14,    1901.     See  720,604. 

720.607.  ELECTRIC  LIGHTING  SYSTEM;  J.  F.  McElroy,  Albany,  N.  Y. 
App.   filed  Oct.  26,   1901.      See   720,604. 

720.608.  ELECTRIC  TRAIN  LIGHTING;  J.  F.  McElroy,  Albany,  N.  Y. 
App.   filed  Jan.    13,    1902.     See  720,604. 

720.609.  ELECTRIC   LIGHTING    SYSTEM; 
App.    filed  Jan.    16,    1902.     See   720,604. 

720.610.  ELECTRIC  LIGHTING   SYSTEM; 
App.    filed    Feb.    19,    1902.      See    720,604. 

720,612.     TROLLEY  WHEEL;  T.   McWilliams,  Kings  Park,   N..Y.     App.  filed; 

April    12,    1902.     A   knock-down   wheel   in    which   the   tread   portion   can   be 

easily  renewed. 
720,621.       APPARATUS     FOR     ELECTROMAGNETICALLY     RECORDING 

SPEECH;    W.    A.    Rosenbaum,    New    Rochelle,    N.    V.      Ai)p.    filed   June    22, 

1901.     (See  page  364.) 
720,633.     TROLLEY;  J.   Spena,  Lilly,  Pa.     App.   filed  Aug.  4,   1902.     A  device 

adapted  to  hold  the  wheel  on  the  wire  until  the  cord  is  pulled  to  release  it. 
720,636.     AUTOMATIC  HAMMER;   E.  H.   Swift,   Hartford,  Conn.     App.  filed 

April    28,     1902.       An    electric    hammer     for    gold    beating,    provided    with 

automatic   devices    for   regulating   the   stroke. 
720,650.      ELECTRIC   ARC   LAMP;   A.   Witte.    New   York.    N.    Y.      Ap;..    filed 
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Vdt..  Xl.r,  No  y. 


l-°rl>.  jtt,  luoJ  All  iiniHovriiiriil  in  llir  t>*  i')i<°t'k  mul  an  arrun||rnicn(  <i( 
two  paiMiri  through  one  of  which  air  can  be  furred  io  hlow  out  the 
curlMin    iliiat    In    the    iiliibr,    through    the    other. 

7Jo,65j.  KLEITRU'  IIA'riKRY;  V.  C.  Applr.  I)uyi..n.  tlhio.  A|.|'  lile.l 
June  J.  igui.  The  condncling  |K>rti(in  of  one  nci  of  |il«lcii  in  oait  liilrg 
rally    with    the    containing    vrKri. 

7jo,66i,  REC.UI.ATlNt;  HI  AH  K  lOR  KI.Kt  TRIt  Al.  MAnilNKS  DKIV 
KN  HY  STKAM  MOTORS;  I  harlei.  Kugrn  l.uncelol  llrown,  llnfleii,  Swit- 
lerland.      App.    filed   Aug.    jo,    ivo>.      (Sec  Current    Newi  and    Nulei.) 

7Jo,t,6».  rRlNTINC.  I  r.I.KCRAI'll.  I..  irrrlH.lani.  Munich.  Germnny.  App. 
filed  jnly   j,    iHgu.      Drtuili. 

7J0.674.  SYSTEM  OK  ELECIRICAI.  DISTRIBUTIO.N;  J.  I..  Creveling. 
New  York.  N.  Y.  App.  liled  Keli.  ij,  igoj.  A  «niiill  rrgulaling  motor 
whoke  direction  of  rotation  and  coii»ei|ucnt  inacrtion  or  withdrawal  uf 
reaiatancc  in  the  field  eircult  of  the  dynamo  it  depriidrnl  upon  the  unt- 
put  of  the  dynamo,  Ilir  latter   Ix-iiig  driven   from  the  axir  of  a  car. 

7J0.f.75.  SYSTEM  t)l'  DISTRI  lirTU).\ ;  J.  I..  (  revrliiig.  .New  York.  N.  Y. 
.\pp.  filed  I'Vh.  iJ,  igo.'.  MeaiiN  for  inainlaininK  the  voltage  of  a  varinlile 
•peed  generator  conntant.  and  for  regulating  the  lamp  circuit  in  accordance 
with  the  rise  in  vnltagr  while  the  load  i»  liring  rallied  from  zero  to  i\» 
maximum. 

7J0.68J.  ENC.INE  STOI";  \V.  II.  Hiinn.  Walliiigford.  (  onn.  App.  filed  Feb. 
3,  iifoj.  The  object  is  to  maintain  an  alarm  circuit  su  that  a  signal  may 
■lie  M-ul  in  from  any  point  of  the  system  to  the  attendant  in  charge  of  the 
aiirirhaniam  to  which  the  stop  device  is  applied. 

730.684.  ELECTRIC  RAILWAY;  G.  L.  Fowler,  New  York,  \.  Y.  App.  (iled 
July  18.  I  quo.  A  third  mil  having  two  contact  faces,  one  on  e.icli  side 
and  protected  by  a  sheet  metal  shield. 

730.711.  ELECTRICAL  INFLUENCE  MACHINE;  S.  I^mslrom.  Ilclsing 
fors,  Russia.  App.  filed  Oct.  6.  igo.;.  The  drums  are  supported  upon  a 
pair  of  separate  spindles  which  e-xtcnd  only  to  the  ends  of  the  drum  and 
ore  thus  as  far  apart  as  possible. 

7JO.739.      ELECTRKAI.    IN  I'KUUl  TTKR;    C.    P.    McDonnell.    St.    I.onis.    .\Io. 


7Jo.MijH.  MEANS  FOR  DISSI  I'ATIVC  fa.ECTRfrrTV  IN  SHEETS  OF 
I'AI'ER;  lli...na«  C.  Hrxler.  I'earl  River,  N.  V.,  ami  Tlnima.  E.  IJn.n. 
Colwyn,  I'u.  App.  filed  .March  17,  ignj,  A  hrnted  lilait  in  directed  againit 
the  aherlii  of  pafter  in  feeilitig.  The  hlait  conaUlu  iif  healed  air  or  tlir 
healed  proitiicu   of  cnmhuatlon  of   o    mixture   of   air  and   gat. 

7Jo.g»i.  TELEtlRAI'lllC  SYSTEM;  J.  Hoyle.  Norwood.  N.  J.  Ai>|..  filed 
June  ig,  igoj.  No  circuit  chmem  are  rni|il(iyed  on  the  key*,  the  normal 
potilion  of  the  key   being  aucli  a«  to  kee|i  the  line  chiieil. 

7JO.gi7.  EI.EtTRK  IIRAKE;  J.  C.  Henry,  llenver,  Colo.  App.  filed  April 
I,  igui,  A  reveming  nwitch  having  contacta  to  connect  the  motor  with 
the  |K>wcr  circuit  to  drive  it  in  either  direction  and  aliio  having  contncta 
to  connect   the  motor  in  a  local  circuit   with  a  braking  magnet. 

730,951.  ELECTRIC  IIKAKE;  F.  C.  Newell,  W  ilkin^burg,  I'a.  App.  liled 
April  iH,  tqoi.  The  invention  consists  in  means  whereby  the  name  con- 
tact poiniK  on  the  eonlroller  may  be  used  for  braking  as  for  running,  while 
at  the  same  time  the  controller  handle  ia  adapted  to  be  moved  in  opposite 
directions  from  its  "olT"  or  neutral  ptjsition  for  regulating  the  current  in 
the   running  and  brakiiiK  circuits,   respectively. 

730,953.  ELECTRIC  L.X.MT  SOCKET;  M.  Norden,  New  York,  N.  Y.  App. 
filed   May    13,    igo3.      Details  of  a  lamp  receptacle. 

730.963.  INCANDESCENT  ELECTRIC  I.A.MT;  C.  I'authonier,  I'aris,  France. 
App.  filed  July  7,  1900.  An  arrangement  by  which  lamps  can  he  connected 
in  groups  on  high  potential  circuits  as  well  as  on  the  ordinary  commercial 
circuits  and  alTord  increased  illuminating  [lower  and  reduce  the  consump- 
tion   of   current. 

-30,978.  ELECTRIC  VEHICLE  RRAKE;  C.  J.  Specht  and  C.  R.  Krueger, 
New  York,  N.  Y.  .App.  filed  June  7,  1903.  A  hollow  brake  shoe  con- 
taining cIcctioinaKnct'i  for  transforming  the  shoe  into  a  magnet. 

730,979.  METER;  William  Stanley,  Great  Barrington,  Mass.  .\pp.  filed 
.\pril   5,    iqo3.      (See   Current    News  and   Notes.) 


-<n 


720,596. — Electromagnetic   Reciprocating  Tool 


730,599. — X-Ray  Tracer. 


—  Regulation  of  Electric  Circuits 


App.  filed  March  17,  1903.  A  rotary  disk  having  contacts  on  its  face  and 
a  brush  movable  with  respect  thereto  for  interrupting  the  circuit  to  vary 
the    strength     without    the    aid    of    resistance. 

730,741.  ELECTROLYTIC  DIAPHRAGM  AND  PROCESS  OF  MAKING 
SAME;  Hugh  Rodman,  Philadelphia,  Pa.  App.  filed  March  18,  1902.  (Sec 
Current    News  and    Notes.) 

720,772.  ELECTRIC  ARC  LAMP;  II.  Baggett.  London,  England.  .\pp.  filed 
Dec.    15,    1903.      Details. 

730.783.  ANTISEPTIC  ATTACHMENT  FOR  TELEPHONE-MOUTH- 
PIECES; C.  W.  Clough,  Watsonville,  Cal.  App.  filed  April  17.  1903. 
(See   page   3t>4.) 

530,793.  APPARATUS  FOR  REINFORCING  AND  STANDARDIZING  FIL- 
AMENTS OF  GLOW  LAMPS;  F.  Fanta,  London,  England.  App.  filed 
July  II,  190 1.  Means  for  simultaneously  treating  the  filament  with  hydro- 
carbon gas  and  taking  photometric  tests  to  determine  when  the  filament  has 
been    sufficiently    built    up. 

720,808.  INCANDESCENT  LAMP  SOCKET;  H.  Hubbell.  Bridgeport,  Conn. 
App.   filed  May   26,    1902.     Details. 

720,858.  SNAP  SWITCH;  W.  C.  Tregoning,  Bridgeport.  Conn.  App.  filed 
July  5,   1903.     Details  of  a  single  button  push  switch. 

730,875.  TELEGRAPH  SYSTEM;  W.  E.  Athern,  Brooklyn,  N.  Y.  App.  filed 
March  19,  1902.  Apparatus  whereby  separate  signals  can  be  sent  respectively 
by  direct  and   alternating  currents. 

720.879.  OVERHE.\D  TROLLEY';  J.  J.  Bouchard,  Bradford,  Pa.  App. 
filed  Nov.  15,  1902.  The  wheel  is  mounted  upon  a  kind  of  universal 
joint   affording   it    freedom    to  alter   its  position  when   traversing  curves. 

720.880.  TELEPHONE-RECEIVER  HOLDER;  A.  J.  Briggs,  Allegheny,  Pa. 
.\pp.  filed  December  10,  1901.     (See  page  364.) 

730.884.  REGULATION  OF  ELECTTRIC  CIRCUITS;  C.  F.  Burgess  and  B. 
Frankenficld.  Madison,  Wis.  App.  filed  June  12,  1901.  The  circuit  in- 
cludes a  coil  of  wire  wound  upon  a  core  of  magnetic  material  and  constitut- 
ing an  inductive  resistance  for  regulating  the  current  and  potential  on 
a    line. 

720.885.  SELF-INDICATING  OPERATOR'S  KEY';  G.  L.  Burlingame.  Chi- 
cago. III.     App.  filed  April  3,  1902.     (See  page  364.) 

720,888.  X-RAY  APPAR.ATUS:  E.  VV.  Caldwell,  New  York,  N.  \\  App. 
filed   Nov.    10,    1903.      Details  of  the  circuit  interrupting  apparatus. 


.\pp.   filed  June 


720.980.  METER;   William   Stanley,  Great   Barrington,  Mass. 
25,  1902.     (See  Current  News'  and  Notes.) 

720.981.  APPAR.ATUS  FOR  MEASURING  THE  ENERGY  OF  ELECTRIC 
CURRENTS;  W.  Stanley,  Great  Barrington,  Mass.  App.  filed  July  16, 
1902.      (See    Current    News   and    Notes.) 

731,000.  STREET  RAILWAY  SWITCH;  W.  J.  Bell,  Los  Angeles,  Cal.  App. 
tiled  July  25,  1902.  The  switch  tongue  and  switch  throwing  rail  are  nor- 
mally coupled  together  to  move  in  unison,  the  uncoupling  being  effected 
by  electrical  means  controlled  from  the  car,  when  the  latter  is  to  be 
switched  from  the  main  track. 

721.035.  DYNAMO  DRIVING  MECHANISM;  J.  L.  Creveling,  New  York, 
N.  Y.  App.  filed  Xov.  39,  1902.  Clutch  mechanism  and  co-operating  pul- 
leys supported  independent  of  and  on  opposite  sides  of  the  armature  and 
adapted  to  communicate  motion  in  one  direction  only  to  the  armature  irre- 
spective of  the  reversals  of  the  direction  of  movement  of  the  source  cf 
power. 

731,033.  ELECTRC:»MEDICAL  BELT;  F.  Farmer,  Richmond,  Ind.  App. 
filed    Nov.    29,    1903.      Details. 

721,042.  SOCKET  EXTENSION  TAP;  H.  F.  Holland,  Boston.  Mass.  App. 
filed  Feb.  it,  1901.  Taps  located  in  the  side  of  a  lamp  socket  from  which 
a   branch    circuit    may    lead. 

721,068.  APPARATUS  FOR  DECOMPOSING  W^\TER  BV  ELECTROL- 
YSIS; William  F.  Mason  McCarty,  Rockyridge,  Md.  App.  filed  April 
22,  1902.  Two  upright  tanks  are  connected  about  midway  of  their  height 
by  a  horizontal  conduit  and  have  outlets  at  the  upper  ends.  Each  tank 
has  an  electrode  having  its  upper  end  located  between  the  upper  and  lower 
edge  of  the  conduit.     A  water  jacket  surrounds  the  tank. 

721,084.  AUDIBLE  ELECTRICAL  TELEGRAPHY';  R.  Oxlade.  Redfern, 
Sidney,  New  South  Wales.  Australia.  App.  filed  April  9.  1902.  The  signals 
utilized  are  those  produced  by  the  break  of  the  current  in  the  primary  of 
an  induction  coil  and  are  responded  to  by  telephone  receivers. 

721.134.  CENTRAL-ENERGY'  TELEPHONE  SYSTEM;  F.  W.  Dunbar.  Chi- 
cago,  111.      .\pp.   filed  March   23,    1901.      (See  page   364.) 

731,138.  MULTIPLE  SERIES  SYSTEM  OF  ELECTRICAL  DISTRIBU- 
TION; F.  H.  Loveridge.  Coldwater,  Mich.  .App.  filed  Nov.  9.  1896.  Means 
for  automatically   balancing  a  multiple  series  system  of  distribution. 


Electrical  World  and  Engineer 

TH1-:  CONSOLIDATION   OF  "THE   ELECTRICAL  WORLD"   AND   "ELECTRICAL    KXCr.N  F.l.K." 


Vol.  XLI. 


NEW  YORK,  SATURDAY,  MARCH  7.  1903- 


No.  10. 


ELECTRICAL  WORLD  AND  ENGINEER 

Published  weekly  by  the 

McGRA>3C  PUBLISHING  CO. 

114  LIBERTY  STREET.  NEW  YORK. 

Telephone  Call:  7605  Cortlandt.         Cable  Address:  Electrical,  New  York. 

Edited   by   T.   C.   Martin   and   W.    D.    Weaver. 


Chicago   Office       .....  1,39    Monadnock   Block. 

Philadelphia  Office 929  Chestnut  Street. 

European  Office      Hastings  House,  Norfolk  St.,  Strand,  London,  England. 


NOTICE  TO  READERS 

WHO  ARE  NOT  SUBSCRIBERS. 

The  Electrical  World  and  Engineer  is  not  returnable  from  the  newsdealer. 
if  you  desire  to  purchase  the  paper  from  a  dealer  it  will  be  to  your  advantage  to 
notify  him  that  you  will  want  it,  in  order  to  insure  his  having  a  copy  for  .'ou. 
If  you  wish  to  receive  the  paper  regularly,  please  send  in  your  subscription  so 
that  we  can  mail  it  to  you  direct. 

Single  copies  are  lo  cents  each.  The  52  copies  for  the  entire  year  cost  $3.00 
in  advance.      Please  send   remittance  with  your  subscription  order. 

ELECTRICAL  WORLD  AND  ENGINEER. 


NOTICE  TO  ADVERTISERS. 

Change  in  advertisements  intended  for  a  particular  issue  should  reach  the 
office  of  the  ELECTRICAL  WORLD  AND  ENGINEER  by  10  A.  M.  MON- 
DAY of  the  week  of  issue.  New  advertisements  can  be  received  up  to  noon  of 
Tuesday   of  the  week  of  issue. 

The  first  issue  of  each  month  is  an  export  issue,  having  an  extraordinarily 
large  foreign  circulation'in  addition  to  the  regular  domestic  and  foreign  circula- 
tion of  this  paper. 


TERMS  OF  SUBSCRIPTION. 

United  States,  Canada  or  Mexico, per  year,  $3.00 

Foreign  Countries,  within  tlie  Postal  Union, 6.00 

Great   Britain   and    Ireland, 25   shillings 

Germany, 25   marks 

France,        3'    francs 

Single    Copies, .lo 

Remittances  for  foreign  subscriptions  msy  be  made  through  our  European  office. 
In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 

Copyright,  1902,  by  McGraw  Publishing   Co, 


Entered  as  second-class  mail  matter  at  the  New  York  Post  Office. 


NEW  YORK,  SATURDAY,  MARCH  7.  1903. 


CONTENTS. 

Editorial    385 

Tesla    Split-Phase    Patent    Invalidated    388 

Union  College  Electrical   Course   388 

An    Interurban   Road  with  Hooded  Third  Rail    389 

A  Ilydro-Electric  Power  Plant  in  Newfoundland.     By  Earl  E.  Boardway,-  391 

Tuned    Wireless   Telegraph    Circuits    393 

Elster  and  Geitel's   Improved  form  of  Exner's  Electroscope.     By  A.  Fred- 
erick   Collins    394 

A  Simple  Current   Interrupter.     By   C.   Francis  Jenkins   395 

The   Use   of   High   Tension   Underground   Conductors.      By    Henry   Floy..  396 

Alternating  Currents  in   Coal   Mining    397 

Electrical    Exhibits   at   St.   Louis,   1904    398 

Electric    Ore    Smelting    399 

The    Construction    of    Aerial   Telephone    Lines — VI.      By    Arthur    V.    Ab- 
bott,   C.    E 400 

Municipal   Ownership   Convention   in   New  York    401 

New   Brooklyn   Rapid  Transit  Power  Station    404 

Axle    Train    Lighting    40S 

Current   News  and   Notes    408 

Letter  to  the  Editors: 

Power  Required  to  Drive  Machine  Tools.     By  Chas.  P.  Sands 410 

Digest   of   Current    Electrical    Literature    4'0 

New    Books    4'3 

British    Westinghouse    Works    4'4 

HydroElectric  Development  in  Italy   4'6 

Italian    Recording    Wattmeters    4' 7 

The  Henry  Train  Lighting  System  on  the  Chicago  &  Alton  R.  R.    4'9 

Western    Electric    Fans    4I9 

Central   Station  use  of  "Hylo"   Lamps   42' 

Alkaline   Storage    Battery    421 

Keeping  Labor   Costs  in   Factories    421 

A  New  Type  of  'Button"   Telephone  Transmitter  421 

New  Revolving  Desk  Fan   4*2 

Lineman's    Climbers     422 

News  of  the  Week   423 


International  Patent  Protection. 

It  is  interesting  and  encouraging  to  note  that  amidst  all  the  block- 
ading and  filibustering  in  Washington  over  necessary  legislation, 
the  Senate  has  passed  the  House  bill  to  render  effective  the  provi- 
sions of  the  additional  act  of  the  International  Convention  for  the 
Protection  of  Industrial  Property.  It  amends  the  application  of 
the  patent  law^s  so  as  to  make  the  practice  in  the  United  States  con- 
form to  that  of  the  international  convention.  This  is  a  decided  step 
forward  in  creating  uniformity  of  patent  law  and  the  extension  of 
international  patent  protection;  and  we  have  no  doubt  that  Presi- 
dent Roosevelt  will  find  the  measure  worthy  of  his  signature.  The 
ultimate  aim  of  such  work  must  be,  however,  to  effect  something 
similar  to  international  postage.  It  will  be  remembered  that  not 
long  since  we  quoted  in  these  pages  the  admirable  argument  of 
Mr.  John  S.  Seymour,  United  States  Commissioner  of  Patents  under 
President  Cleveland,  in  favor  of  a  universal  patent  examination 
system,  which  should  practically  validate  a  good  patent  everywhere 
throughout  the  civilized  world  and  economize  in  the  cost  of  securing 
and  maintaining  the  rights  of  worthy  inventors.  Mr.  Seymour 
may  seem  to  some  people  a  little  in  advance  of  his  time,  but  civili- 
zation means  nothing  if  it  does  not  mean  the  execution  of  such 
ideas  as  his. 


The  St.  Louis  Exposition. 

Elsewhere  \vu  print  an  article  which  gives  a  gratifying  account 
of  progress  on  the  St.  Louis  Exposition.  From  this  it  appears  that 
the  Electricity  Building — which  promises  to  be  the  architectural 
chef  d'osuvre  of  the  Exposition — is  almost  completed  in  its  main 
structure,  and  that  applications  for  space  thus  far  made  it^dicate  that 
instead  of  there  being  any  surplus  at  the  time  when  the  procrastinator 
usually  wakes  up,  a  problem  will  be  encountered  in  supplying  the 
demands  of  the  early-comers.  An  admirable  feature  of  the  plans 
for  the  show  proper  is  that  which  provides  for  working  exhibits 
which  will  not  only  be  of  the  highest  interest  to  the  technical  visitor, 
but  will  also  appeal  to  the  layman.  In  this  respect  the  Exposition 
promises  to  set  a  precedent  which  will  give  a  new  impetus  to  the 
international  exposition  idea  which,  owing  to  the  sameness  of  such 
shows  in  recent  years,  was  beginning  to  lose  its  erstwhile  potency. 
The  electrical  arrangements  decided  upon  show  throughout  a  grasp 
of  the  situation  highly  creditable  to  Prof.  Goldsborough  and  the 
authorities  who  are  upholding  his  hands. 


The  Brush  Storage  Battery  Patent. 

It  is  now  almost  twenty-two  years  since  Sir  William  Thomson 
sensationally  introduced  the  storage  battery  to  the  world  by  remark- 
ing dramatically  at  a  scientific  gathering  that  a  small  box  he  held 
in  his  hand  contained  one  million  foot-pounds  of  stored  energy. 
The  statement  caught  the  fancy  of  the  newspapers  of  the  world,  and 
fpr  a  long  period  the  storage  battery  monopolized  attention  to  the 
exclusion  of  other  current  electrical  developments.  Highly  capi- 
talized companies  were  everywhere  formed  to  exploit  the  new 
marvel,  inventors  the  world  over  turned  attention  to  its  improve- 
ment, and  patent  offices  \vere  overwhelmed  with  applications  based 
upon  their  work.  Four  years  later  the  electrical  public  was  startled 
by  the  issue  of  a  patent  to  Charles  F.  Brush,  which  not  only  covered 
the  whole  previous  art,  excluding  Plante  cells,  but  also  any  im- 
provements to  the  composite  plate  that  might  be  made  during  its 
life  of  seventeen  years — which  only  ended  last  week.  Though  the 
very  principle  of  the  storage  battery  as  developed  from  the  begin- 
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niiiK  of  hi.st  crnliiry  involved  a  metallic  structure,  the  Itrusli  patent 
of  March  j,  1880,  covered  absolutely  the  use  of  a  uielailic  support 
in  connection  with  any  improvement  oflered,  which  claim  practically 
closed  the  art  to  all  except  the  owner*  of  the  patent,  and  rendered 
subsidiary  to  it  the  many  Innidreds  of  patents  which  irrepressible 
inventors  nevertheless  insisted  upon  taking  out  duriiiK  its  life.  It  is 
true  that  in  suits  which  immediately  followed  the  issue  of  the  patent, 
it  was  established  that  Mrush  had  anticipatetl  I'aure  in  the  concep- 
tion of  the  composite  plate,  but  the  intrinsic  merit  of  the  specific 
invention  which  the  patent  covered  seems  to  fall  very  far  short  of 
having  justified  for  a  period  of  seventeen  years  the  conipletc  monop- 
olization of  an  art  well  developed  before  its  issue.  The  expiration 
of  the  Hrush  patent  appears  to  remove  the  last  obstacle  to  the  general 
matuifacture  of  storage  batteries.  Whether  this  means  much  or 
little  conmiercially  cannot  be  safely  predicted;  for  in  the  past,  in 
some  cases  the  lapsing  of  fundamental  patents  has  been  followed 
by  important  developments,  as  has  been  witnessed  in  the  telephone 
art,  while  in  other  cases  not  much  headway  has  been  made  in  free 
competition  with  the  interest  which  during  the  life  of  its  patents  had 
taken  advantage  of  the  opportunity  afforded  to  place  itself  in  a 
position  to  meet  such  competition.  Without  doubt,  however,  a  care- 
ful investigation  of  the  many  hundreds  of  storage  battery  patents 
issued  since  1881  and  dormant  since  1886  would  reveal  improvements 
of  merit,  and  particularly  in  details  that  could  be  applied  to  present 

types.  * 

• 

A.\le-Car  Lighting. 

The  three  papers  read  last  week  before  the  American  Institute  of 
Electrical  Engineers,  on  the  subject  of  railroad  car  electric  lighting 
by  axle-driven  generators,  are  of  interest  in  pointing  out  the  diver- 
gence in  methods  employed,  notwithstanding  the  fact  that  electric 
car-lighting  was  one  of  the  earliest  applications  of  the  incandescent 
lamp.  It  is  to  be  regretted,  however,  that  the  budget  of  papers  did 
not  include  one  or  more  on  the  system  of  train  lighting  now  most 
largely  in  use — that  employing  an  engine  generating  set  taking  steam 
from  the  locomotive.  The  problem  involved  in  train  lighting  is  very 
easily  enunciated.  A  railroad  car  is  propelled  by  a  steam-engine,  with 
the  occasional  aid  of  gravitation.  The  rotation  of  the  car-axles 
furnishes  the  motive  power  for  a  dynamo.  The  dynamo  supplies  the 
lamps  on  the  car,  and  also  charges  a  storage  battery  for  service  during 
halts  and  stoppages.     On  paper,  nothing  could  be  simpler. 


When,  however,  the  actual  problem  in  steel  and  copper  is  con- 
fronted, it  proves  to  be  most  tantalizing  and  harrassing.  The  axle  of 
a  railroad  car  is  sacred  to  a  railroad  man  and  "taboo."  Its  integrity 
must  not  be  interfered  with  by  the  lighting  engineer  who  wants  to 
harness  to  it  his  dynamo.  The  dynamo  must  be  supported  from  the 
car  truck,  and  the  distance  between  the  dynamo  shaft  and  the  driving 
car-axle  is,  therefore,  subject  to  variation,  and  often  to  oscillatory 
variation.  The  dj-namo  and  its  connection  with  the  car  axle  is  hidden 
under  the  truck,  where  no  man  wants  to  look  at  it,  and  where  no  man 
does  look  at  it  unless  he  is  obliged  to,  and  then  in  a  cramped, 
crouching  attitude  of  defiance ;  so  that  self-reliance  and  self-lubrica- 
tion are  qualities  that  are  of  the  highest  iniportance  to  the  dynamo 
and  gearing — qualities  that  have  to  be  imparted  thereto  at  birth,  as 
they  cannot  be  satisfactorily  added  afterwards. 


The  dynamo  is  driven  at  continually  varying  speeds.  The  speed 
at  which  it  must  take  up  its  load  and  march  means  some  18  miles-per- 
hour  of  the  car-wheel  tread.  Yet  if  the  cars  runs  at  five  times  this 
speed,  the  d\-namo  must  not  only  work  safely,  but  the  lamps  must  not 
suspect  that  there  is  anything  unusual  happening.  There  must  be  hand 
switches  to  turn  on  the  lamps  in  the  car.  There  must  be  automatic 
switches  to  cut  in  the  storage  battery  when  the  dynamo  throws  down 


its  task  at  slow  speed,  and  also  to  cut  in  the  dynamo  when  the  latter 
tomes  up  to  the  ipced  at  which  it  again  lays  its  shoulder  to  the  wheel. 
If  anything  goes  wrong  with  these  switches,  it  may  be  at  a  place 
where  no  man  within  a  lumdrcd  miles  knows  how  to  rectify  their  be- 
havior. The  ni.'iii  actually  in  charge  of  the  plant  on  the  car  may  be 
fatally  charged  wiih  the  mission  of  smashing  and  mishandling  what- 
ever mechanism  comes  to  his  hand.  So  this  mechanism  nnist  be  fool- 
proof, water-proof,  snow-proof,  dust-proof  and  yet  do  faithful  service 
withal.  The  man  who  can  design  a  reasonably  good  axle-driven 
train-lighting  system  is  a  good  engineer;  but  the  man  who  can  stand 
by  and  bring  it  to  perfection  and  satisfactory  service  is  either  in  league 
with  the  powers  of  darkness,  or  else  deserves  an  aureola.  One  of 
the  systems  described  before  the  Institute  uses  32-volt  lamps.  An- 
other uses  64-volt  lamps.  In  some  systems  lOO-volt  lamps  are  em- 
ployed. Again,  one  system  uses  a  dynamo,  a  motor  and  a  "bucker," 
with  four  armature  windings  and  commutators,  divided  among  the 
three.  Another  system  employs  a  motor-driven  shunt-rheostat  con- 
troller, and  the  third  system,  as  described  in  its  paper,  is  almost 
absolute  perfection — only  we  are  not  told  what  it  is. 


High  Tension   Cables. 

Mr.  Floy's  paper  in  the  present  issue  is  a  comforting,  if  brief  ac- 
count of  high  voltage  underground  work.  By  many  engineers  the 
transmission  of  energy  at  high  voltage  underground  is  considered  a 
deinier  resort,  never  to  be  undertaken  save  under  stress  of  absolute 
necessity,  and  then  for  the  smallest  possible  distance  and  with  some 
trepidation.  Not  that  it  is  impossible  to  get  good  cables  even  for 
25,000  volts  or  more,  and  so  to  install  them  that  they  will  be  fairly 
enduring;  but  it  is  held  that  this  underground  work  is  enormously  ex- 
pensive if  well  done,  and  that  generally  it  is  not  necessary.  Going 
underground  from  choice  or  unless  forced  there  by  the  stern  hand 
of  the  law  is  pretty  nearly  unthinkable  to  the  average  American 
engineer,  who  is  not  so  much  deterred  by  the  cost  nor  the  short  life 
of  the  cables,  as  by  the  eternal  uncertainty  as  to  the  risks.  For,  he 
reasons,  you  cannot  tell  when  a  cable  is  likely  to  go,  nor  at  what  spot 
it  is  in  danger.  It  may  test  out  excellently  well  month  after  month, 
and  then  go  up  without  warning  some  day  and  leave  the  plan  par- 
alyzed, unless  duplicate  cables  are  already  in  place,  for  many  hours  or 
even  days;  and  interruption  of  service  is  a  calamity  not  easily  to  be 
over-estimated  in  its  material  and  moral  effect. 


Even  assuming  this  standpoint,  in  some  cases  local  conditions  make 
underground  cables,  even  for  high  voltage,  a  necessity,  and  to  the 
credit  of  our  cable  manufacturers  be  it  said  that  they  have  turned 
cut,  as  Mr.  Floy  clearly  shows,  some  exceedingly  good  material.  In 
fact,  the  high  voltage  cables  are  as  a  rule  given  a  factor  of  safety 
rather  more  considerable  than  in  the  ordinary  distribution  cables 
for  moderate  voltage,  and  they  do,  therefore,  better  than  one  would 
naturally  expect.  The  exact  nature  of  the  insulating  material  is  in 
this  instance  less  important  than  the  thoroughness  with  which  it  is 
protected  from  moisture  and  mechanical  injury.  It  is  not  an  ex- 
cessively difficult  matter  to  find  insulation  that  when  firm  and  dry 
will  stand  the  highest  voltages  yet  in  commercial  use,  but  it  must  be 
confessed  that  to  preserve  its  integrity  is  quite  another  matter. 
However  insulated,  high  voltage  cables  should  be  installed  in  the 
dryest  of  conduits  and  with  the  minimum  possible  number  of  joints. 
Joints  are  always  danger  spots  in  any  cable,  and  if  conditions 
permit  it  is  wise  to  arrange  the  conduits  so  that  rather  long  runs  can 
be  made,  and  to  plan  for  extraordinary  drainage  facilities.  As  to 
the  particular  nature  of  the  insulation,  every  system  has  its  earnest 
advocates,  and  every  system  has  its  failings.  Rubber  has  been  the 
canonical  insulation  for  a  long  time,  but  some  highly  successful 
cables  have  been  made  without  it,  and  in  the  present  scarcity  of 
rubber  there  is  a  strong  incentive  to  try  something  else.    Rubber  is  a 
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magnificent  insulator  when  of  first-rate  tiuality,  but  it  is  chemically  and  scope.  As  the  adverse  action  of  the  American  Institute  of  Elec- 
somewhat  unstable,  and  it  is  a  good  sign  to  see  other  materials  coming  Irical  Engineers  had  not  been  taken  when  the  report  was  rendered, 
into  use,  particularly  when  of  lower  specific  inductive  capacity.  naturally  no  mention  of  it  appears. 


In  spite  of  the  relatively  small  trouble  that  seems  so  far  to  have 
arisen  from  resonance  and  the  particular  case  of  it  known  as  surg- 
ing, it  still  is  a  menace  of  a  very  serious  character,  and  is  a  com- 
moner cause  of  trouble  than  is  generally  supposed.  Even  on  over- 
head lines  it  often  breaks  loose  with  very  sensational  results,  and  we 
have  known  of  instances  where  cables  have  given  continual  trouble 
from  this  cause  until  proper  remedies  were  applied.  Static  capacity  is 
a  thing  to  be  dreaded  from  this  point  of  view,  and  even  on  overhead 
lines  it  steadily  tends  to  unpleasantly  large  values.  But  danger  comes 
generally  not  from  the  normal  relations  between  capacity  and  induc- 
tance but  from  the  abnormal  ones.  The  inductance  of  a  system  is 
not  a  constant  quantity  and  one  may  easily  get  into  danger  without 
suspecting  it.  Hence,  when  underground  cables  are  included  in  the 
system  they  need  watching  with  the  possibilities  of  resonance  in 
mind.  As  to  the  lack  of  danger  from  lightning  to  which  Mr.  Floy 
refers,  we  recall  the  fact  that  in  1898  three  submarine  mines  near 
Hampton  Roads  were  exploded  during  a  single  thunderstorm  b),  if 
we  remember  aright,  the  same  flash  of  lightning.  Of  course,  the 
conditions  are  not  quite  parallel,  but  while  underground  lines  surely 
are  safer  from  certain  kinds  of  lightning  efifects  than  overhead  lines, 
it  is  not  safe  to  assume  that  there  is  complete  security.  Extended 
experience  alone  can  decide  as  to  the  strength  of  the  position  of 
those  who  hold  that  while  a  well-planned  underground  line  is 
less  liable  to  minor  accidents  than  an  ordinary  overhead  one  it  runs 
greater  risk  of  serious  and  protracted  interruptions  of  service.  For 
assurance,  in  putting  down  an  underground  high-tension  line,  not  only 
should  the  very  best  materials  be  employed,  but  for  greatest  security 
the  line  should  be  in  duplicate  and  so  separated  that  even  in  the 
man-holes  the  failure  and  destruction  of  a  cable  cannot  involve  its 
neighbors.  An  entirely  separate  conduit  from  the  low-tension  lines 
should  be  used  in  large  installations  whenever  feasible,  so  as  still  fur- 
ther to  remove  the  likelihood  of  complete  disability. 


The  Proposed  New  York  State  Electrical  Laboratory. 

The  report  of  the  Commission,  consisting  of  Messrs.  Bond,  Stein- 
metz  and  Buck,  appointed  to  investigate  the  necessity  of  establishing  a 
State  Laboratory,  has  been  issued  in  pamphlet  form.  The  report 
commences  by  stating  that  according  to  the  best  available  informa- 
tion, the  capital  invested  in  New  York  State  in  electric  railroads, 
light  and  power  stations,  telegraph  and  telephone  systems,  amounts  to 
nearly  one  and  one-half  billions  of  dollars ;  while  the  capital  invested 
in  the  manufacture  of  electrical  apparatus  is,  moreover,  about  one- 
seventh  of  the  above,  or  over  two  hundred  millions  of  dollars.  Four- 
teen reasons  are  then  assigned  for  the  utility  which  a  state  laboratory 
may  possess.  The  plant  recommended  in  the  report  consists  of  a 
500-hp  power-house,  a  storage  building  with  an  elevator,  an  electro- 
chemical building,  a  machinery  building,  and  an  administration  build- 
ing with  a  lecture  hall.  The  estimate  for  these  buildings  is  about 
$80,000,  which  seems  very  low.  The  estimate  for  equipment  is  about 
$180,000,  or  about  2^  times  the  building  allowance.  Ten  thousand 
dollars  more  for  superintendence  and  etc.,  brings  the  total  estimate  to 
$275,000.  The  report  concludes  by  recommending  that  this 
sum  be  appropriated,  that  the  selection  of  a  site  and  nomina- 
tion of  a  director  be  confided  to  the  Commission,  as  well  as 
the  preparation  of  a  plan  of  control.  A  circular  letter  is  ap- 
pended which  was  issued  to  a  number  of  persons  and  corpora- 
tions in  and  out  of  New  York  State.  About  fifty  replies  to  this  cir- 
cular are  printed.  The  consensus  of  opinion  thus  elicited  appears  to 
be  in  favor  of  a  state  electrical  laboratory  properly  conducted, 
though  a  number  criticize  one  or  more  features  of  the  proposed  plan 


It  seems  that  if  the  laboratory  is  conducted  in  co-operation  with 
the  .N'ational  Bureau  of  Standards  at  Washington,  some  useful  results 
might  be  secured  therefrom.  Any  attempt,  however,  to  set  up  a 
laboratory  in  a  State  usurping  the  functions  of  the  National  Bureau  of 
Standards  would  be  a  deplorable  catastrophe  to  the  progress  of  elec- 
trical science  in  the  country  at  large.  It  is  open  to  doubt  whether  there 
will  be  a  real  necessity  for  the  New  York  State  laboratory  as  soon  as 
the  National  Bureau  at  Washington  is  completed  and  also  in  view  of 
commercial  testing  establishments  already  existing.  Moreover,  it  has 
been  announced  that  the  former  proposes  to  foster  the  establishment 
of  calibration  bureaus  in  the  electrical  engineering  departments  of  our 
universities  to  cater  to  local  needs.  Indeed,  the  report  is  far  from 
convincing  on  this  point.  A  section  entitled  "Misconceptions  Cor- 
rected" is  devoted  to  a  reply  to  the  criticism  which  has  been  freely 
directed  against  the  establishment  of  the  proposed  laboratory,  and  in 
this  it  is  stated  that  all  the  Commission  proposes  is  the  establishment 
of  the  laboratory  for  (i)  the  calibration  of  all  forms  of  electrical 
meters  and  other  electrical  apparatus  and  appliances.  (2)  Experi- 
mental tests  which  may  be  called  for  by  the  courts,  by  municipalities  or 
hy  individuals,  for  impartial  evidence  on  disputed  questions  of  fact. 
(3) Continual  investigation  and  experiment  with  a  view  to  the  devel- 
opment of  electrical  science  and  to  further  application  of  electrical 
power  to  useful  ends.  It  would  appear  that  (i)  and  (3)  would  in 
part  involve  conflict  with  the  functions  of  the  National  Standardiza- 
tion Bureau;  that  (3)  in  part  would  cover  ground  that  the  Carnegie 
Institute,  with  its  annual  fund  of  a  quarter  of  a  million  for  the  pur- 
poses of  investigation,  has  preempted;  and  that  (i)  would  in  part 
place  the  State  in  competition  with  existing  commercial  testing 
bureaus. 


But  to  our  mind,  the  greatest  objection  to  the  project  is  the  prece- 
dent it  would  set.  In  some  states  the  electrical  hanger-on  with  a 
political  pull  would  most  surely  be  inspired  to  become  perniciously 
active  in  working  for  the  establishment  of  a  similar  institution  in  his 
state,  to  the  directorship  of  which  he  would  naturally  aspire ;  with 
state  laboratories  generally  established,  each  with  its  own  methods  of 
work,  there  could  scarcely  fail  to  be  cases  in  which  apparatus  pro- 
nounced entirely  satisfactory  in  one  state  would  be  found  wanting  in 
another,  thus  involving  trouble  and  annoyance  to  manufacturers ;  and 
in  states  where  the  municipal  ownership  feeling  is  strong,  the  con- 
trol of  the  state  laboratory  would  inevitably  become  a  political 
question,  as  witness  the  strenuous  efforts  made  for  the  control  for 
ulterior  purposes  of  the  State  Railroad  Commissions  where  such 
exist.  If,  however,  the  project  is  viewed  with  favor  at  Albany  and 
meets  with  realization,  there  is  every  assurance  that  the  laboratory,  so 
long  as  its  work  is  supervised  by  gentlemen  of  the  standing  and 
ability  of  those  who  constitute  the  present  commission,  will  make  a 
return  for  the  money  expended ;  for  the  more  work  that  is  done  in  ex- 
perimental science,  the  more  rapid  should  be  the  advance  of  engineer- 
ing, and  of  national  wealth  consequent  upon  engineering.  The  agri- 
cultural experiment  stations,  more  than  fifty  in  number,  which  are 
scattered  over  the  States  are  operated  in  conjunction  with  a  central 
bureau  in  Washington,  and  it  is  to  this  co-operation  that  at  least  part 
of  the  excellent  results  of  the  system  are  attributable.  It  is  equally 
important  that  a  state  laboratory  issuing  physical  standards  should 
be  co-operated  with  the  central  and  National  Bureau  of  Standard 
at  Washington,  otherwise  we  may  find  that  a  multiplication  of  labora- 
tories introduces  confusion  and  a  multiplication  of  different  standards 
The  report  assures  that  such  co-operation  is  part  of  the  present  plan 
— but  who  will  answer  for  the  future  proper  conduct  of  the  in- 
stitution? 
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Tcsl;i  SplU-Phasc  Putcni  liivulidaicd. 


Tlic  L'liitcil  Stale-.  Circuit  Court  of  Appeals,  .sitting  iii  New 
York,  liaiulcd  clown  a  dcci.sion  last  week,  iiivalidatiiiK  two  Tesla 
split-phase  |>atents  issued  Ucccinbcr  26,  1893.  These  arc  the  same 
patents  which  were  involved  in  the  Ohio  fan  motor  suit,  in 
which  case  they  were  sustained  (April,  lyoj)  nn  appeal,  against 
the  defence  that  the  patents  were  anticipated  by  an  earlier  patent 
granted  to  the  same  inventor.  In  June,  tyoi.  Judge  Lacombc  in 
the  present  case  sustained  the  patents,  and  is  thus  reversed  on 
;ippeal.  The  defence  in  the  lower  court  was  no  infringement, 
the  grounds  being  taken  that  the  patents  merely  covered  motors 
and  did  not  apply  to  nictcrs;  and  that  the  meter  in  suit  did  not 
involve  the  use  of  a  rotary  field.  The  suit  was  instituted  against 
the  Catskill  Illuminating  &  Power  Company,  but  was  directed 
at  the  Schccfer  meter,  manufactured  by  the  Diamond  Meter  Com- 
pany, of  Pcrior,  111. 

The  ground  upon  which  the  patents  have  been  invalidated  is 
that  the  principle  which  they  covered  was  disclosed  in  a  report 
of  a  lecture  delivered  by  Prof.  Galileo  l""crraris,  in  Turin,  March 
16,  1888,  and  printed  in  the  Italian  journal,  L'Elcctricitta,  April  22, 
1888.  The  applications  for  the  Tesla  patent  were  filed  Dec.  8, 
1888,  and  the  court  held  that  the  complainant  failed  to  establish 
that  Tesla  had  conceived  the  invention  prior  to  the  Ferraris  publi- 
cation. The  opinion  was  written  by  Judge  Townsend,  Judges 
Coxe  and  Wallace  concurring. 

The  opinion,  after  setting  forth  the  facts  of  the  Ferraris  dis- 
closure, is  occupied  principally  with  a  discussion  of  the  value  of 
the  testimony  offered  by  two  witnesses  for  the  complainant, 
which  supported  the  contention  that  the  conception  of  Tesla 
antedated  this  disclosure.  The  court  held  that  one  witness, 
owing  to  the  length  of  time  that  had  elapsed,  must  have  con- 
fused dates,  and  that  it  was  in  1888  and  not  1887  when  Tesla  ex- 
I)Iaincd  to  him  the  principles  of  the  split-phase  motor.  As  evi- 
dence of  this  it  is  adduced  that  in  1888  Tesla  spent  nearly  two 
weeks  at  the  factory  of  the  Mather  Electric  Company  explaining 
his  new  alternating-current  motor  inventions  with  a  view  to 
interesting  that  company  in  \heir  development  and  manufacture; 
that  one  of  the  objections  made  to  their  operation  was  the  fact 
that  they  required  a  special  generator  and  extra  wires,  but  that 
Tesla  did  not  then  claim  he  had  made  any  invention  whereby 
two  currents  of  different  phase  could  be  derived  from  a  single 
source.  Moreover,  the  second  witness  above  referred  to,  who 
was  Tesla's  patent  attorney,  has  testified  that  up  to  a  few  days 
after  April  8,  1888,  Tesla  had  never  intimated  that  his  invention 
of  the  rotary  field  motor  could  be  practiced  by  any  means  which 
did  not  involve  the  use  of  two  independent  circuits  from  the  gen- 
erator to  the  motor. 

After  discussing  further  testimony  of  this  latter  witness,  the 
court  concluded  that  it  relates  to  events  which  occurred  twelve 
years  ago  concerning  which  he  had  no  means  for  refreshing  his 
recollection  except  a  diary  which  was  not  produced,  having  been 
lost  several  years  ago.  The  opinion  in  concluding  states  that  in 
view  of  the  character  of  the  testimony  of  this  witness  it  was  in- 
cumbent upon  the  complainant  to  furnish  additional  evidence  in 
order  to  remove  its  uncertainties,  or  to  account  for  its  failure  so  to 
do.  This  was  not  done,  nor  was  Tesla  summoned  to  testify  in 
the  matter.  The  Court  therefore  felt  constrained  to  hold  that 
invention  by  Tesla  prior  to  April  22,  1888,  has  not  been  proved. 
The  decree  was  reversed  with  costs,  w-ith  instructions  to  the  court 
below  to  dismiss  the  bill  with  costs. 


Union  College  Electrical  Course. 

The  current  issue  of  Concordiensis,  of  Union  College,  contains  an 
article  by  Mr.  C.  P.  Steinmetz  on  the  new  electrical  course  of  that 
institution,  of  which  he  is  director.  Mr.  Steinmetz  states  that  the 
reasons  which  led  him  to  undertake  the  organization  and  direction 
of  the  electrical  engineering  course  of  Union  College  were  that  the 
conditions  at  Schenectady  are  unusually  favorable  for  an  electrical 
engineering  school  superior  to  any,  due  to  the  old  and  well-estab- 
lished reputation  of  the  college  in  engineering  education  and  the 
proximity  and  favorable  disposition  of  the  largest  electrical  manu- 
facturing company,  which  affords  the  students  chances  to  see  and 
familiarize  themselves  with  apparatus  and  receive  information  which 
no  other  electrical  engineering  school  could  offer. 


While  the  <lcctrical  laboratory,  after  heiiiK  rclittcd,  will  not  be 
ua  large  ax  the  laburatoricii  of  some  other  colleges,  after  all  a  large 
and  well-Utled  laboratory,  however  desirable  and  useful,  is  usually 
vastly  overrated  in  its  iniporlancc.  It  is  not  the  laboratory  which 
makes  the  success  of  an  engineering  school  but  the  leaching  force, 
directly  by  their  work  and  indirectly  by  the  educational  policy  of 
the  institution  inspired  by  their  co-operation.  After  all,  in  the  Gen- 
eral Electric  Company's  works,  which  arc  open  to  the  students, 
Union  College  has  an  electrical  laboratory  vastly  greater  than  the 
electrical  laboratories  of  all  ihe  colleges  of  the  world  combined. 

Regarding  the  educational  policy  of  an  engineering  school,  the 
opinions  are  divided  between  those  who  desire  to  make  the  college 
a  training  school  for  specialists  and  those  who  endeavor  to  give  a 
general  all-around  education  leading  up  to  specialization  in  the  art 
chosen  by  the  students.  Theoretically  tin-  former  is  correct  and  four 
years  by  no  means  too  long  a  time  to  be  devoted  to  engineering 
studies.  However,  the  first  condition  which  the  college  should  fulfill 
is  to  turn  out  educated  men  and  not  mere  trained  artisans.  To  devote 
the  total  college  course  to  engineering  studies,  therefore,  pre-sup- 
poses  that  the  general  culture  studies  required  for  any  educated 
man  are  completed  when  entering  the  college.  Hut  neither  gradua- 
tion from  the  modern  high  school  nor  the  entrance  conditions  of  the 
college  comprise  a  sufliciency  of  general  culture  studies,  and  therefore 
a  part  of  the  college  year  nmst  be  devoted  to  them,  if  graduation  from 
the  college  should  be  a  qualification  of  educated  men.  This  broad 
educational  policy  has  always  been  a  feature  of  L'hion  College  and 
will  remain  so,  and  it  is  hoped  that  with  the  complete  establishment 
of  the  new  course  it  will  be  feasible  to  increase  the  amount  of  gen- 
eral culture  studies  and  at  the  same  time  increase  the  special  engi- 
neering studies  while  still  decreasing  the  work  which  is  required 
from  the  students,  by  the  increased  efficiency  resulting  from  the 
increased  teaching  force. 

The  first  two  years  of  the  courses  are  essentially  devoted  to  gen- 
eral culture  studies,  as  languages,  literature,  logic  and  composition, 
history  of  man  and  natural  history,  biology,  etc.  Only  such  general 
engineering  studies  as  mathematics  and  mechanics,  which  must  be 
familiar  before  engineering  work  can  be  undertaken,  are  included 
in  the  first  tw-o  years. 

The  last  two  years  are  devoted  essentially  to  special  engineering 
studies.  The  foundation  of  electrical  engineering  is  mechanical  engi- 
neering, and  while  a  young  electrical  engineer  cannot  be  expected  to 
be  fully  familiar  with  all  branches  of  electrical  engineering,  he 
must  be  familiar  with  the  fundamental  principles  of  mechanical 
engineering.  Hence  the  junior  year  will  be  largely  devoted  to 
mechanical  engineering,  as  experimental  and  theoretical  mechanics, 
hydraulics  and  hydraulic  machinery,  as  turbines  and  their  design, 
steam  machinery,  as  steam  engines  and  their  design,  locomotives, 
gas  engines  and  thermodynamics,  etc. 

The  senior  year  and  a  part  of  the  junior  year  will  be  devoted  to 
electrical  engineering.  The  complete  course  will  be  published  shortly 
in  the  university  catalogue,  so  it  may  be  sufficient  now  to  say  that 
it  will  give  a  thorough  grounding  in  the  fundamental  principles  and 
their  application  to  all  branches  of  electrical  engineering,  such  as  will 
enable  the  graduate  rapidly  to  ac,quire  the  practical  experience  neces- 
sary to  electrical  engineering  success. 

A  post-graduate  course  in  electrical  engineering  has  been,  estab- 
lished, which  when  completely  organized  will  give  advanced  in- 
structions, comprising  many  subjects  which,  while  of  fundamental 
importance  in  the  modern  development  of  electrical  engineering,  are 
not  taught  by  any  college,  hardly  not  even  published  yet.  It  is  such 
knowledge  which  establishes  engineering  reputations.  It  is  not  suffi- 
cient for  an  electrical  engineer  who  desires  to  reach  high  positions 
to  be  able  to  solve  ninety-nine  out  of  one  hundred  problems  which 
he  meets  in  practice,  but  it  is  the  solution  of  the  one  hundredth 
problem,  where  everybody  else  fails,  which  establishes  the  reputation 
of  the  engineer  and  raises  him  to  positions  where  he  can  leave  the 
solution  of  the  other  ninety-nine  problems  to  his  subordinates. 


Secretary  Root  and  the  Metric  System. 


Secretary  of  War  Root  in  a  letter  acknowledging  receipt  of  resolu- 
tions adopted  by  the  Paris  Chamber  of  Commerce,  favoring  a  metric 
system,  said  that  he  considers  the  universal  adoption  of  the  system 
as  inevitable  within  a  short  time,  and  added  that  it  would  have  been 
adopted  before  but  for- the  habit  attached  to  the  old  system. 
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An   Interurban   Road   With   Hooded  Third   Rail. 


A  STRIKING  advance  in  third-rail  methods  of  operation  has 
been  made  by  the  Wilkesbarre  &  Hazleton  Railroad,  an  in- 
terurban electric  system  occupying  a  territory  in  Pennsyl- 
vania all  to  itself,  and  flanked  by  the  steam  lines  of  the  Pennsylvania 
and  the  Lehigh  Valley  systems.  The  map  shown  herewith  indicates 
clearly  the  region  and  the  respective  routes.  The  intercourse  between 
Hazleton  and  Wilkesbarre,  even  under  the  old  conditions,  is  large, 
'J"he  distance  between  the  railway  terminals  in  the  two  cities  by 
the  railways  named  is,  respectively,  50.4  and  49.6  miles.  The  Penn- 
sylvania runs  four  trains  a  day  in  each  direction,  while  the  Lehigh 
Valley  provides  six  trains  in  one  direction  and  five  in  the  other. 
The  new  electric  line  is  26.2  miles  long  between  points  of  junction 
with  the  local  electric  railways  in  Wilkesbarre  and  Hazleton.  By 
the  existing  steam  roads,  two  hours  are  required  to  make  the  trip 
between  the  two  cities.  At  the  same  average  speed,  the  Wilkesbarre 
&  Hazleton  Railway  would  carry  passengers  in  about  seventy  minute>, 
but  this  running  time  can  be  materially  cut  down,  and  it  is  proposed 
to  operate  regular  express  trains  between  the  terminal  points  named 
in  one  hour.  The  speed  ordinances  governing  the  movement  of  cars 
on  the  streets  of  the  respective  cities  leave  only  forty  minutes  of  the 
sixty  to  cover  the  distance  over  a  private  right  of  way  between  the 
two  city  limits.  Owing  to  the  character  of  country  traversed  and 
the  difiference  of  1,200  feet  in  the  altitude  of  the  terminal  points,  it 


FIG.    I. — M.^^P  OF  ROUTE  OF  THIRD-RAIL  ROAD. 

became  a  serious  problem  to  select  a  route  and  establish  a  line  en 
tirely  free  of  heavy  grades  and  sharp  curves.  A  private  right  of 
way,  60  ft.  wide  and  fenced  in  on  both  sides,  was  acquired,  and 
throughout  the  entire  line  there  is  not  a  grade  exceeding  3  per 
cent.,  and  only  one  curve  of  18°.  The  grade  thus  established  neces- 
sitated some  bold  engineering,  heavy  fills,  deep  rock  cuts,  and  driving 
a  tunnel  2,600  ft.  long  through  Penobscot  Mountain,  about  600  ft. 
below  the  summit  and  through  solid  rock.  The  eliminations  of  grade 
crossings  of  all  kinds  was  also  determined  upon,  in  order  that  high 
speed  operation  might  be  adopted  with  safety.  This  involved  the 
construction  of  thirty-three  highway  crossing  bridges,  and  railroad 
bridges  over  streams  of  various  sizes,  all  of  these  structures  being 
of  concrete.  The  roadbed  also  includes  two  large  bridges  of  granite 
masonry,  one  of  the  stone  arch  type  and  the  other  of  girder  form 
supported  by  high  masonry  piers.  The  roadbed  construction  through- 
out this  system  has  received  very  close  attention,  and  in  some  re- 
spects marks  a  distinctive  advance  among  interurban  electric  prop- 
erties. The  track  rail  is  a  Boston  &  Albany  section,  95  pounds  to 
the  yard,  laid  on  8-ft.  ties,  spaced  to  24-in.  centers.  Nine-ft.  ties  are 
used  for  every  fifth  tie,  where  insulators  support  the  contact  rail. 
At  present  the  ties  are  laid  on  a  bed  of  cinders,  and  this  will  be 
continued  for  a  year  or  more,  and  then  a  top  dressing  of  broVen  stone 
loVS  in.  high  will  be  added,  the  cinders  forming  a  cushion  between. 

The  contact  rail  is  a  notable  departure  from  common  practice  up 
to  the  present  time,  as  it  is  protected  from  sleet  and  snow  by  a 
2-in.  x  6-in.  pine  plank  lield  directly  cner  the  rail.     Already  this  pro- 


tection has  demonstrated  its  usefulness,  for  during  the  severe  sleet 
and  snow  storms  of  December,  the  cars  operated  with  perfect  ease. 
The  added  element  of  personal  safety  is  also  a  very  great  factor. 
This  guard  plank  is  supported  by  oak  posts  spaced  every  8  ft.  and 
both  guard  and  rail  are  carried  by  unglazed  vitrified  clay  insulators, 
lurnished  by  the  Ohio  Brass  Company  and  spaced  every  10  ft.  To 
prevent  creeping  the  fish  plates  are  left  moderately  loose  and  an 
anchoring  insulator  is  placed  in  each  rail  midway  between  joints. 
The  contact  rails  arc  66  ft.  long  and  weigh  80  pounds  to  the  yard. 
They  are  of  special  composition  embodying  high  conductivity.     Both 


I'lG.    7. — VIi:W    OF    PROTFCTED    THIRD    KAIL. 

contact  rails  and  track  rails  are  bonded  with  Chase-Shawmut  soldered 
bonds.  The  bonds  have  been  applied  for  over  six  months  and  the 
great  shock  due  to  heavy  steam  locomotives  and  freight  cars  passing 
over  the  line  during  the  entire  construction  period  has  not  produced 
(bus  far  the  least  indication  of  breaking  away. 

The  application  of  the  soldered  bond  necessarily  involved  a  de- 
parture from  the  usual  method  employed  in  laying  track  where  pro- 
tected bonds  are  used.  The  bond  is  under  the  foot  of  the  rail,  and 
to  facilitate  the  work  it  became  necessary  to  turn  the  rail  bottom 
side  up.  As  the  track  men  had  only  spiked  the  rails  center  and  joints 
this  was  easily  done  by  drawing  the  inside  spikes  for  a  length  of 
about  20  rails,  depending  on  the  local  degree  of  curvature  in   the 


FIG.   3. — A  GRADE  ON  THE  MOUNTAIN   SIDE. 

track.  The  joints  were  then  surfaced,  bond  applied  and  eight  men 
with  a  few  short  bars  could  return  the  rail  to  its  normal  position. 
The  spikers  in  this  work  followed  the  bonders  rather  than  the  rail- 
men,  thus  avoiding  delay  and  keeping  the  spikers  busy. 

The  train  schedule  to  be  inaugurated  consists  of  an  hourly  express 
service  ai\(l  a  local  every  hour  and  a  half.  Six  Brill  combined  coaches 
have  been  provided  to  perform  this  work,  and  each  consists  of  a 
passenger  and  baggage  compartment,  the  former  seating  38  passen- 
gers. The  baggage  compartment  is  also  provided  with  seats  for 
smokers.     The  seats  fold  up  when  not  in  use.     The  car  is  51   ft.  in 
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leiiglh  uvt-r  ull  and  9  ft.  6  in.  in  width.  Loading  !iti-|)»  urc  pruvidcd 
at  only  one  side  of  cuch  pint  form.  The  opposite  !>iilc  is  used  for  a 
motornian's  cab.  The  ei|iiipiiient  of  the  ear  consi>ts  of  a  General 
Electric  niutor  nttachrd  tn  eacit  of  the  four  axle*.  These  niolorn 
are  practically  the  same  as  iIiom-  used  <iii   the   Maiili;itlaii   IvItvaU'il 


Ik;.    4. —  SIU.NE   UKlDtilL. 

road  in  New  York,  and  are  governed  by  the  Sprague  multiple-unit 
automatic  control  as  embodied  in  the  contactor  system.  The  manage- 
ment expects  that  the  traffic  will  soon  warrant  the  operation  of  train-; 
of  several  cars,  and  for  this  reason  introduced  this  system  of  control. 
Westinchouse    automatic    air   brakes    are   used,    and    the    customary 


curryniK  (lie  hiKh-lciisiun  line,  transposed  tu  n)ect  rccjuirenicnti. 
Heavy  Kougs  are  placed  at  each  siding  in  order  that  cars  passing 
over  the  line  can  be  reached  by  signal  from  the  office.  The  entire 
telephone  eciuipnicnt  was  furnished  by  the  Wilhclm  Manufacturing 
Company. 

The  power  house  and  sub-stntion  electrical  e(|uipment  is  of  standard 
Westiiigliouse  make  throughout,  with  thrcc-phaie  generators  and 
llarrisburg  and  l!rown-l'"itclil)iirK  engines.  One  of  the  most  inter- 
esting fealmes  of  the  plant  is  liic  purlalilc  sub-station,  which  consists 
(if  an  eciuipiiK'iit  sunilar  to  that  in  the  pcnnauent  substation  and 
Is  installed  in  a  car  especially  designed  for  this  purpose,  so  that  it 
II. ly  be  shifted  to  any  part  of  the  system  where  the  demands  arc 
iiusually  heavy,  as,  for  instance,  in  the  neighborhood  of  Triangular 
Lake  during  the  excursion  and  picnic  season.  The  length  of  car  over 
slie.ifhing  is  36  ft.,  and  the  width  over  posts  is  y  ft.  6  in.  The  roof 
can  be  removed  in  one  piece,  like  that  of  a  box  car,  to  permit  the 
placing  of  large  and  heavy  machinery  that  can  best  be  liandled  liy 
cranes.  Eight  large  cyc-bolts,  set  in  blocks  secured  to  the  rafters 
and  top  plate  of  the  monitor  deck,  facilitate  the  hoisting  process. 
Every  alternate  rafter  is  re  inforced  with  angle  iron  and  all  parts  of 
the  roof  are  made  extra  strong  to  withstand  the  stress  of  moving, 
i'.rill  trucks  are  employed.  The  rotary  converter  on  board  is  placed 
directly  o\cr  the  forward  trucks,  and  the  three  transformers  at  the 
iiiher  end  of  the  car  over  the  rear  trucks,  with  the  switchboard  be- 
tween. The  total  weight  of  the  equipment  is  about  51,000  pounds. 
The  car  is  not  efiuipped  with  motors,  as  it  can  readily  be  attached 
as  a  trailer  to  a  regular  passenger  car  and  hauled  to  any  part  of 
the  line  when  it  is  needed.  As  already  mentioned,  the  apparatus  is 
similar  to  the  e(|iii])iiuiU  in  the  siib-station.    A  slight  variation  exists 


FIG.    5. — DET.MLS   OF   THIRD   RAIL,   SHOE,   ETC. 

hand  brake  is  attached  in  the  usual  manner.  An  additional  inde- 
pendent foundation  hand  brake  equipment  has  been  applied  from  the 
brake  shoe  up.  which  is  designed  to  permit  of  the  ready  application 
of  the  Newell  electric  brake.  The  cars  are  furnished  with  an  air 
signal  system  whereby  the  conductor  at  any  part  of  a  long  train  may 
signal  the  operator  at  the  head,  as  is  now  done  in  steam  passenger 
service. 

Another  new  feature  is  the  contact  shoes  of  special  design  for 
use  with  the  protected  third  rail,  the  details  of  which  are  also  shown 
herewith.  Trolley  poles  are  also  provided  on  these  cars  for  use  on 
the  city  traction  systems  over  which  they  operate,  and  the  switch 
governing  the  connections  to  trolley  and  shoe  is  designed  to  permit 
the  change  being  made  on  a  grade  without  losing  contact. 

The  design  of  the  contact  shoes  has  been  worked  out  by  Mr. 
W.  B.  Potter,  of  the  General  Electric  Company,  and  the  method  of 
protecting  the  third  rail  is,  in  a  general  way.  similar  to  that  recently 
erected  on  the  experimental  track  of  the  General  Electric  Company 
at  Schenectady. 

A  telephone  system  is  installed  which  includes  a  special  portable 
outfit  in  each  car,  and  plug-in  boxes  are  placed  every  quarter  of  a 
mile  along  the  line.  The  telephone  line  is  No.  10  hard-drawn  copper 
wire  run  on  wooden  brackets  and  placed  3  ft.  below  the  cross  :irm 


FIG.   6. — l'L.\N    .-XND   CROSS    SECTION    OF  THIRD-RAIL   HOOD. 
4'4  To  Center 

ofTrack  in  the  connection  of  the  high-tension  side  of  the  trans- 
formers to  the  line  from  those  found  in  the  power 
house  and  sub-station.  In  the  latter  the  individual  leads 
from  a  transformer  are  connected  by  means  of  bayonet 
switches  so  that  a  single  transformer  may  be  taken 
out  of  service  by  pulling  two  sw'itches.  In  this  sub-station  car  suffi- 
cient room  did  not  exist  to  put  on  the  bayonet  switches  and  the 
three  transformers  are  supplied  with  solid  connections.  The  trans- 
former cases  are  made  very  high  to  prevent  oil  running  out  on  the 
floor  of  the  car.  Long  poles  are  provided  to  hook  connection  on  to 
the  transmission  line  at  any  point  alongside  of  the  track.  Bayonet 
switches  complete  the  connection  to  the  car  and  an  oil-break  switch 


FIG.    7. — RELATIVE   POSITIONS   OF  THIRD   RAIL   AND   ROAD  BED. 

furnishes   a   means    of   opening   or  closing   the   connection   between 
the  transformers  and  the  high-tension  line.  ' 

A  great  deal  of  credit  is  due  to  the  enterprise  of  President  A. 
Markle,  of  the  Wilkesbarre  &  Hazleton  Railway  Company,  who 
developed  the  project,  and  has  given  the  closest  personal  attention 
to  the  building  and  equipment  of  the  road.    Mr.  L.  B.  Stillwell,  who 
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is  consulting  engineer  for  the  company,  designed  llie  entire  plant  and 
the  road  was  built  under  his  direction.  He  was  represented  during 
the  construction  period  by  J.  E.  Wallace,  the  construction  engineer. 
C.  A.  B.  Houck,  chief  electrician  for  the  traction  company,  was 
associated  with  Mr.  Wallace  in  the  work.  A  great  deal  of  interest 
and  importance  attaches  to  Mr.  Stillwell's  use  of  the  hooded  third 
rail  and  its  application  in  other  work  may  follow  its  satisfactory 
test  this  winter. 


A  Hydro-Electric  Power  Plant  in  Newfoundland. 


The  power  house  is  a  stone  building  i.^o  it.  long  by  24  ft.  wide  on 
the  inside,  with  the  roof  trusses  16  ft.  clear  of  the  floor.  One  end  of 
the  power  house  is  set  off  for  30  ft.  as  the  transformer  room  by  a 
glass  partition  separating  it  from  the  generator  room.  At  the 
time  the  power  house  was  built,  in  1899,  but  one  wheel  setting  was 
installed,  with  a  generator  coupled  to  each  end  of  the  wheel  shaft. 
This  wheel,  especially  designed  for  this  high  head,  was  an  inward 
discharge  or  Francis  reaction  turbine,  rated  at  i860  hp,  at  327  r.p.m. 
The  generators  are  Westinghouse,  600-kw,  500-volt,  60-cycle  alter- 
nators, with  22  poles.    The  exciter  set  is  entirely  separate  and  con- 


Bv  Earl  E.  Boardway. 

ON  the  bleak  east  coast  of  Newfoundland  nestling  in  one  uf  the 
numerous  fiords  that  make  the  coast  line  of  this  island  so 
ragged,  wild  and  picturesque,  is  the  little  fishing  village  of 
Petty  Harbor,  eight  miles  south  of  St.  John's.  From  some  small 
lakes  back  in  the  mountains  comes  tumbling  down  over  the  rocks 
a  small  stream  to  empty  into  this  arm  of  the  sea.  To  R.  G.  Reid, 
of  Montreal,  who  owns  and  operates  the  entire  railroad  system  of 
638  miles  on  the  island,  besides  a  fleet  of  eight  coastwise  steamers, 
it  appeared  that  this  little  stream  could  be  turned  to  useful  account 
if  its  power  could  be  harnessed  and  carried  to  the  capital  and  metrop- 
olis of  the  island,  St.  John's,  to  run  the  street  cars  and  supplj  light 
to  the  city,  besides  furnishing  power  to  operate  other  industries. 
Accordingly,  in  i8g8,  after  making  the  surveys,  Mr.  G.  H.  Massey, 
the  chief  engineer  of  the  Reid  interests,  began  the  construction  of 
a  wooden  dam  and  flume  about  a  mile  back  in  the  hills,  while  A.  C. 
Rice,  consulting  engineer,  of  Worcester,  Mass.,  was  making  the 
plans  for  the  power  station. 

The  power  house  was  located  at  the  mouth  of  the  stream,  with  its 
tailrace  about  down  to  tide  water,  as  the  wooden  flume  is  carried 
along  the  steep  hillside  to  a  point  opposite  the  power  house,  where 
a  steel  penstock,  si.x  and  one-half  feet  in  diameter,  drops  over  the 
cliff,  at  an  angle  of  45°,  to  the  power  house  185  ft.  below.  The 
flume  is  built  of  12  x  12  timbers  and  lined  with  three-inch  plank, 
the  inside  dimensions  being  13^2  ft.  wide  and  13  ft.  deep.  At  its 
upper  end  a  wooden  crib  dam  15  ft.  high  thrown  across  the  stream 
backs  up  the  water  and  diverts  it  to  one  side  through  the  racks 
and  gate  house  into  the  flume. 

The  flume  then  starts  upon  its  tortuous  path,  winding  in  and  out 
along  the  steep,  rocky  hillside  for  a  mile,  but  as  it  approaches  the 
power  house  the  rocks  become  so  precipitous,  projecting  out  to  form  a 
ridge,  that  it  was  necessary  to  tunnel  through  this  ridge  for  250  ft. 
At  the  lower  end  of  the  flume  it  widens  out  into  a   small   forebay 


KIG.   2. — DAM   AND  INTAKE  END  OF  FLU.ME. 

sists  of  a  21-in  high-head  turbine  w-ith  a  small  generator  direct  con- 
nected to  the  wheel  shaft,  both  standing  upon  the  same  cast  iron 
bed.  The  exciter  wheel  is  of  45  hp,  with  a  speed  of  600  r.p.m.,  and  is 
fed  by  a  Q-in.  pipe  from  the  large  penstock.  A  gate  valve  controls 
the  admission  of  water  to  the  wheel. 

The  transformer  room  contains  6  step-up  oil  transformers  with 
cast-iron  top  and  wooden  cover.  They  are  500  kw,  raising  the  500 
volts  of  the  generators  to  15,000  volts  to  transmit  the  current  to 
St.  John's,  nine  miles  distant.  The  transmission  line  is  a  double- 
pole,  and  goes  up  over  the  hills  back  of  the  power  house. 

Early  in  1902  the  Reids  decided  to  install  the  second  wheel  setting, 
as  they  had  come  into  possession  of  the  dry  dock  and  large  machine 
shops  in  St.  John's,  for  which  they  would  need  extra  power.  Ac- 
cordingly, Mr.  Rice,  their  consulting  engineer  in  this  work,  began 
the  designs  of  a  new   wheel  of  the  same  capacity  as  the  first  one 


FIG.   I. — POWER   HOUSE,   FLUME  AND  PIPE  LINE. 

with  water  racks  and  head  gates  to  form  a  suitable  entrance  to  the 
steel  penstock  leading  to  the  power  house  below.  The  gate  house 
envelopes  the  forebay  entirely  and  the  flume  is  covered  on  top,  its 
entire  length,  with  planking. 

The  penstock  leaves  the  wooden  flume  by  a  tapering  piece  and 
continues  to  the  power  house  of  uniform  diameter — 6y2  ft. — where 
it  branches  into  two  pipes  4  ft.  in  diameter  leading  to  the  wheels.  At 
the  upper  end  the  penstock  is  %  in-  thick,  which  is  increased  to  yi 
in    at  the  lower  end  and  it  is  about  360  ft.  long. 


FIG.   3. — VIEW   OF   INTERIOR  OF   POWER   HOUSE,    PETTY   HARBOR. 

installed,  but  of  a  somewhat  diflferent  pattern.  Wheel  No.  i,  as 
mentioned  above,  was  a  Francis  reaction  turbine,  and  according  to 
the  general  practice  of  turbine  building,  the  discharge  end  of  the 
buckets  was  somewhat  throttled  in  order  to  obtain  the  full  benefit 
of  the  reaction ;  good  wheels  of  this  type,  being  found  to  give  80 
per  cent,  efficiency.  But  after  a  year  or  two  of  continuous  running, 
pitting  of  the  backs  of  the  buckets  takes  place,  until  it  is  eaten  clear 
through  to  the  face. 

M  a  recent  meeting  of  the  Pacific  Coast  Electrical  Transmission 
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Assoi'iatuin  tins  >iil>j('i't  \\;i^  Itiuiiglit  luiwarcl  iiiiil  it  was  shown  that 
ill  aildition  to  turbine  hnckct!i,  the  n»//les  used  witli  impulse  wheels 
wen-  uftcii  (Iccpiy  |iilti-(l,  while  the  hacks  of  centriftiK-il  |iiiin|i  run- 
ners, and  often  i)ro|ii-ller  blades,  are  eaten  through  to  the  front  and 
tlie  lips  bitten  otT,  eausiiiK  iiiiu-h  troul>le  to  cngincern.  Electrolysis 
has  been  advanced  as  a  cause,  luU  careful  tests  showed  ih.it  no  clec 
trie  current  whatever  passed  throiiiih  the  parts.  It  is  evident,  how- 
ever, that  this  pittiiiR  is  due  in  some  cases,  probably  to  the  sudden 
throttling  of  water  under  high  velocity  and  the  conse(|uent  scouring 
aclii>u  of  the  eddies  that   are  set   up.      I  letice  in  the  design  of   wheel 


FIG.    4.— POLE   LINE    ASV   FLUME. 

No.  2  this  fact  was  taken  advantage  of  and  a  turbine  having  a  Girard 
type  of  bucket,  but  inward  flow,  was  used.  This  form  has  a  very 
free  course  and  discharge  for  the  water,  giving  a  still  better  efficiency, 
and  is  expected  to  do  away  entirely  with  the  pitting  action. 

In  the  controlling  of  this  wheel  for  electrical  purposes,  Mr.  Rice 
has  introduced  an  entirely  new  feature,  which  should  render  this 
little  plant  of  much  interest  to  many  engineers,  from  the  fact  that  it 
was  first  tried  and  found  successful  in  the  remote  and  undeveloped 
Island  of  Newfoundland.  The  controlling  gate  of  this  wheel,  to 
regulate  its  speed,  is  nothing  else  than  a  large  hydraulic  gate  valve 
located  between  the  penstock  and  wheel  case,  there  being  no  inside 


FIG.    5. — VIF.W    OF    PETTY    H.^RBOR,    N.    F. 

gate  of  any  kind  near  the  guides  as  is  usually  the  case.  But  the  idea 
was  to  use  the  hydraulic  cylinder,  the  piston  of  which  actuates  the 
gate,  as  the  relay  of  a  speed  governor. 

Accordingly,  the  speed  governor  of  a  Lombard  water  wheel 
governor  was  mounted  on  the  hydraulic  cylinder,  the  gate  valve  lying 
horizontally,  the  hydraulic  cylinder  of  the  gate  corresponding  to 
the  large  pressure  cylinder  on  the  standard  Lombard  governor,  and 
the  piston  rod  of  the  gate  corresponding  to  the  piston  rod  with  the 
rack  that  operates  the  gate  shaft  on  the  standard  Lombard  governor. 


This  arraiiKt'uient  givc!>  perfect  regulation,  and  works  on  the  prin- 
ciple that  the  gate  causes  a  reduction  in  pressure  on  the  wheel  side, 
corresponding  to  a  reduced  head,  yet  periiiiitiiig  the  turbine  buckets 
to  receive  the  full  application  of  water  at  all  stages  of  the  load. 
It  also  does  away  with  all  the  inside  wearing  parts,  such  as  the 
ordinary  speed  gates  require.  Uoth  No.  I  and  No.  2  wheels  are 
equipped  with  momentum  wheels  7  ft.  in  diatnetcr,  weighing  I5,5<X> 
pounds,  and  running  with  a  peripheral  speed  of  7,200  ft.  per  minute. 
.\ll  the  wheel  work  was  built  and  erected  by  the  Stilwcll-Hii-rce  and 
.^niith-Vailc  Companies,  while  the  electrical  cijuipmcnt,  as  already 
noted,  was  furnished  by  the  VVcstinghouse  Electric  &  Manufacturing 
Company. 


American  Street  Railway  Association  Affairs. 


In  accord.ince  with  prrliniin.iry  steps  taken  at  the  Detroit  annual 
convention  last  October,  the  master  mechanics,  superintendents  of 
motive  power  and  electrical  engineers  of  various  street  railways 
met  at  Cleveland  on  February  12  and  organized  the  American  Kail- 
\\ay  Mech.iiiical  &  liilectrical  Association.  Membership  will  rest 
h  companies,  and  each  member  will  be  entitled  to  one  vote  by  dele- 
Kitcs  presenting  jiroper  credentials.  There  will  also  be  non- voting 
associate  and  junior  membership.  The  meetings  will  be  held  at 
the  same  time  and  place  as  those  of  the  National  Street  Railway 
.Association.  Dues  are  $20  for  full  membership,  $5  for  associate  and 
$3  for  junior.  The  association  will  restrict  its  work  to  the  questions 
and  topics  that  belong  to  the  mechanical  and  electrical  operating  end 
of  the  business.  The  following  officers  were  elected:  President, 
Thomas  Farmer,  superintendent  of  motive  power,  Detroit  United 
Railway  Company,  Detroit,  Mich. ;  first  vice-president,  E.  W.  Olds, 
superintendent  rolling  stock,  the  Milwaukee  Electric  Railway  & 
Light  Company,  Milwaukee;  second  vice-president,  Alfred  Green, 
master  mechanic  Rochester  Railway  Company,  Rochester,  N.  Y. ; 
third  vice-president,  C.  F.  Baker,  superintendent  motive  power  and 
machinery,  Boston  Elevated  Railway  Company,  Boston,  Mass.  Ex- 
ecutive Committee — W.  O.  Mundy,  master  mechanic,  St.  Louis  Tran- 
sit Company,  St.  Louis.  Mo. ;  T.  J.  Mullen,  master  mechanic.  Scran- 
ton  Railway  Company,  Scranton,  Pa. ;  H.  H.  Adams,  master  me- 
chanic. United  Railways  &  Electric  Company,  Baltimore,  Md. ;  D. 
F.  Carver,  chief  engineer,  Cleveland  Electric  Railway  Company, 
Cleveland,  Ohio ;  secretary  and  treasurer.  Walter  Mower,  Detroit 
United  Railway  Company,  Detroit,  Mich. 

.At  a  meeting  of  the  Executive  Committee  of  the  American  Street 
Railway  .Association,  at  Saratoga,  on  February  23,  it  was  decided 
to  hold  the  next  annual  convention  there  during  September  2,  3  and  4, 
with  headquarters  at  the  Grand  Union  Hotel,  which  can  accommo- 
date 1,700  guests.  The  court  of  the  hotel  makes  an  admirable  place 
for  the  display  of  exhibits. 


Philadelphia  Chapter  of  A.  I.  E,  E. 

A  Philadelphia  branch  nf  the  .\merican  Institute  of  Electrical 
Engineers  is  to  be  formed,  and  will  hold  its  first  meeting  on 
Monday  evening,  March  9,  at  8  o'clock,  in  the  rooms  of  the  En- 
.(jineers'  Club  of  Philadelphia,  1122  Girard  Street  (near  12th  and 
Chestnut).  This  will  be  an  organization  meeting  for  the  election 
of  local  officers  and  the  adoption  of  a  few  by-laws  concerning  the 
time  and  place  of  meeting,  etc.  After  organizing,  the  three 
papers  on  car  lighting,  which  were  presented  at  the  New  York 
meeting  of  Feb.  27,  will  be  read  in  abstract,  possibly  by  the 
authors  themselves,  and  will  be  open  for  discussion. 

President  Scott.  Vice-President  Sheldon,  Chairman  Rice,  of  the 
cr)iTiiTiittee  on  local  organization,  and  Secretary  Pope  may  be 
I'TCsent.  A  temporary^  committee  has  arranged  for  this  meeting 
<ind  will  suggest  a  list  of  ofticers  and  a  few  by-laws.  The  tem- 
porary officers  are  Carl  Hering,  chairman,  and  H.  F.  Sanville.  sec- 
retary. 


Government  Wireless  Telegraph  Plant. 

It  is  announced  that  the  Government  will  erect  the  greatest  wire- 
less telegraph  station  in  the  world  at  Cape  Henry.  The  Marconi 
system  will  not  be  used,  but  Commander  Clinton  Custis,  of  the 
Norfolk  Navy  Yard,  says  messages  will  be  sent  across  the  ocean. 
The  principal  use  of  the  station  w-ill  be  to  communicate  with  war 
vessels  at  sea,  Tampa,  Key  West  and  Dry  Tortugas  and  northern 
navy  yards.    The  poles  will  be  200  ft.  high. 


March  7,  1903. 
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Tuned  Wireless   Telegraph  Circuits. 


I 


IN  a  paper  in  the  December  issue  of  the   United  States  Monthly 
Weather  Kcvieiv,  Mr.  A.  V.  Thiessen  describes  in  simple  terms 
the  principles  of  wireless  telegraphy,  aiid  we  abstract  below  the 
portion  dealing  with  tuned  circuits. 

The  simple  wireless  telegraph  system  may  be  called  a  "rapidly 
damped  system" ;  that  is  to  say,  their  oscillations  die  out  very 
quickly.  The  mechanical  analogue  is  a  bell  with  a  finger  placed 
on  its  lip;  when  hit  with  a  clapper  the  bell  gives  a  large  initial 
vibration,  but  the  subsequent  ones  are  feeble.  It  may  be  compared 
to  a  pendulum  swung  in  a  liquid.     With   this  kind  of  a   system  it 


FIGS.     I    AND    2. — OSCILLATIONS. 

is  not  necessary  to  have  accurate  tuning,  for  by  tuning  is  meant 
that  the  natural  oscillations  of  the  sending  wire  are  the  same  as 
those  of  the  receiving  wire,  so  that  the  oscillations  of  the  latter 
may  be  strengthened,  before  they  die  out,  by  rapidly  succeeding 
impulses  sent  out  by  the  former.  By  a  tuned  sending  and  receiving 
system  is  also  meant  a  system  the  receiver  of  which  will  not  respond 
to  waves  of  some  other  frequency,  and  the  sender  of  which  will 
not  cause  a  receiver  of  different  tune  to  respond. 

To    have    accurate    tuning    one    must    employ    a    sending    system 


in  Fig.  5  is  used  by  Signor  Marconi.  To  alter  the  tune  of  an  elec- 
trical circuit  either  the  capacity  of  self-induction  or  both  must  be 
changed.  To  this  end  a  capacity  C  and  a  few  turns  of  wire  ter- 
minate the  vertical  wire.  One  terminal  of  the  secondary  of  the 
Tesia  coil  may  be  moved  up  and  down,  cutting  in  or  out  as  many 
turns  as  is  necessary  to  sufficiently  alter  self-induction;  the  capacity 
C  is  also  made  variable.  The  tune  of  the  closed  circuit  may  be 
changed  by  altering  the  variable  capacity,  D,  of  its  circuit. 

In  Fig.  6  the  connections  for  the  receiving  apparatus  are  shown. 
The  vertical,  V,  is  terminated  with  a  few  turns  of  wire,  so  that  its 
induction  may  be  changed.  It  is  connected  to  one  terminal  of  a 
transformer,  T,  the  other  terminal  of  the  primary,  P,  being  grounded. 
The  terminals  of  the  secondary,  5'  S,  are  connected  to  terminals 
of  the  coherer,  which  has  a  variable  capacity,  D,  which  is  con- 
nected in  parallel  to  the  coherer.  Any  induction  or  capacity  may 
be  added  to  the  terminals,  a  and  b,  of  the  secondary  coil.  It  is  seen 
that  a  receiving  system  similar  in  construction  to  the  sending 
system  in  Fig.  4  is  given.  It  is  a  good  absorber,  a  persistent 
oscillator,  and  capable  of  having  its  tune  altered  at  will. 

A  duplex  system  may  be  arranged  with  the  system  just  described 
by  connecting  differently  tuned  transmitters  to  verticals  through 
different  inductances  at  the  sending  station ;  and  by  connecting  a 
suitably  tuned  receiver  the  same  way  to  the  receiving  vertical.  The 
connections  for  the  transmiter  are  shown  in  Fig.  7. 

In  general  we  may  speak  of  two  kinds  of  telegraphic  systems, 
namely,  tuned  and  untuned.  It  is  evident  that  with  a  perfectly  tuned 
system  of  transmiters  and  receivers  the  number  of  stations  may 
be  multiplied  and  placed  at  will,  connecting  points  far  and  near. 

A  system  that  is  not  arranged  for  tuning  is  called  an  open  system, 

V 
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Figs.  3,  4,  5  and  6. — Tuned  Wireless  Telegraph  Circuits. 


which  is  a  persistent  oscillator,  and  also  a  very  rapid  break  and 
make  device,  so  that  the  trains  of  waves  succeed  each  other  very 
rapidly.  The  receiving  system  must  also  be  a  persistent  oscillator, 
so  that  before  the  oscillations  set  up  in  it  by  a  preceding  train  of 
waves  die  out,  they  may  be  increased  by  the  succeeding  trains  of 
waves.  The  conditions  of  oscillations  to  be  satisfied  in  a  tuned 
system  are  shown  graphically  in  Figs,   i  and  2. 

Fig.  I  represents  the  vibrations  in  the  transmitting  system  and 
the  waves  sent  out  will  have,  of  course,  the  same  character.  It 
is  seen  that  before  the  oscillations  completely  die  out  another  im- 
pulse is  given,  and  that  the  several  trains  of  waves  succeed  each 
other  rapidly.  Fig.  2  represents  the  vibrations  induced  in  the 
receiving  system ;  it  shoves  the  additive  effect  of  all  the  separate 
waves  which  build  up  the  oscillations  in  the  receiving  system  until 
they  finally  break  down  the  resistance  in  the  coherer  and  a  signal 
is  heard. 

If  near  the  rectangle,  \'  U ,  Fig.  3,  a  vertical  wire  be  placed,  as 
shovv'n,  the  oscillations  of  that  system  would  be  induced  in  the 
vertical  wire  and  then  the  desirable  features  of  both  methods 
would  be  combined.  To  further  improve  this  a  coil  may  be  used 
having  the  terminals  of  its  secondary,  S,  connected  to  the  vertical 
and  to  ground,  and  inserting  its  primary,  P,  in  the  closed  condenser 
circuit,  as  shown  in  Fig.  4.  It  is  understood  that  the  turns  of  5" 
are  wound  around  P,  just  as  the  secondary  of  an  induction  coil 
is  wound  around  its  primary,  and  that  the  coil  described  is  a  kind  of 
transformer. 

It  is  necessary  to  have  the  two  circuits  in  tune ;  that  is  to  say,  the 
oscillations  in  the  system  vertical — 5"— ground  must  harmonize  with 
oscillations  in  the  closed  condenser  circuit,  P,  D,  U,  V.  To  tune 
these  two  systems  a  construction  somewhat  the  same  as  that  shown 


and  with  such  an  open  system  the  selection  of  stations  cannot  be 
done  arbitrarily.  To  illustrate :  Suppose  we  wish  to  connect  two 
points,  A  and  B,  Fig.  8.  Set  up  instruments  of  the  open  system 
at  each  point ;  assume  that  the  waves  sent  out  having  traveled  a 
distance,  AB  are  just  strong  enough  to  work  the  receiving  instru- 
ments. Now  circumscribe  both  stations  with  circles  having  a  radius 
equal  to  the  distance  A  B.     It  may  be  seen  that  no  other  two  in- 


FIG.    7. — connections    FOR    TRANSMITTER. 

dependent  stations  can  be  worked  within  these  two  circles  without 
confusion  unless  they  have  receivers  which  cannot  be  affected  by 
the  feeble  waves  from  A  and  B.  For  example,  two  independent 
stations  may  be  erected  at  C  and  D,  with  less  sensitive  receivers 
and  weaker  transmitters  than  those  at  A  and  B.  The  waves  sent  out 
by  the  transmitters  at  A  and  B  cannot  affect  the  less  sensitive  re- 
ceiver at  C  and  D.  and  the  waves  sent  out  by  less  powerful  trans- 
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mittcis  at  C  and  />  will  aflfect  nci-ncrs  at  ilu^c  poiiiis,  but  on 
arrival  at  A  ami  H  tlu'y  will  lie  so  weak  that  llu-  ri'cciver>i  at  these 
points   will   not   be   atTected.     Thus,   stations   properly   placed,    with 


Kic;.    8.— OI-EN    SYSTEM. 

insirninents    properly   selected   as    to   power   and   sensitiveness   may 
be  worked  "open"  sinniltaneously  and   without  confusion. 


HLstcr  and  Cicitcl's  Improved  Form  of  Exner's 
Electroscope. 


Hv    .\.     1'"kKIIKKU  K    Cul.l.l.NS. 

THE  apparatu.'i   shown   in   the  accompanying  diagrams  was  de- 
signed by  the  eminent  physicists,   Messrs.  J.   Elster  and  H. 
Geitcl,  whose  work  is  well  known  in  connection  with  radio- 
activity measurements  and  deductions. 

Exner's  electroscope,  in  view  of  its  various  advantages,  among 
which  may  be  cited  its  small  capacity,  convenient  and  handy  form 
and  ease  of  conveyance,  especially  in  relation  to  atmospheric  elec- 
tricity, has  maintained  its  superiority.  By  means  of  an  improve- 
ment in  the  construction  by  Elster  and  Geitel,  namely,  through  the 
transferring  of  the  insulated  fastenings  of  the  plate  carrier  in  the 
interior    of    the    electroscopic    casing,    i!ie    can    be    as    nearly    per- 


I  he  up|«i  border  ui  the  scale,  S,  which  i»  fastene<l  to  the  holder, 
//,  is  the  same  distance  in  front  of  the  .silvered  surface,  whiUt 
the  front  eilgc  of  the  electroscopic  plates  or  discs  is  oppositely  dis- 
posed in  the  rear.  This  enables  llie  eye  at  U  to  perceive  the  picture 
■  T  rcllcction  of  ilic  upper  bor<ler  of  the  scale  on  the  same  level  as 
the  edges  of  the  disc  facing  the  eye. 

A  parallatic  shifting  of  the  plates  or  discs  against  the  reflection 
of  the  scale  by  a  change  of  the  position  of  the  eye  is  therefore  not 
possible.  In  fact,  ii  is  possible  with  the  assistance  of  a  magnifying 
glass  fastened  at  ().  through  which  the  divergence  of  the  discs  is 
enlarged  in  the  same  manner  as  the  picture  on  the  scale  and  assists 
in  the  accuracy  of  I  he  reading.  At  /  and  K  the  magnifying  glass 
may  be  |)lace(l  horizontally  and  vertically  and  at  N  it  may  he  ad- 
justed on  a  level  with  the  drawing.  The  magnifying  glass  is  in  the 
correct  position  when,  to  the  observing  eye.  the  upper  edge  of  the 
reflection  of  the  scale  merges  with  that  of  the  silvered  surface;  the 
rear  wall  of  the  casing  is  formed  by  a  semi-opaque  glass  prism,  and 
by  means  of  a  inicrt)meler  screws  at  the  base  of  the  instrument  a 
symmetrical  adjustment  of  the  plates  m;iy  be  obtained. 

The  position  of  the  front  edges  of  the  plates  is  always  read  off 
or  reproduced  on  the  scale;  this  standardizing  permits  of  sym- 
metrical or  equal  results  on  both  sides.  A  slight  deviation  of  uni- 
formity in  the  position  of  the  plates  is  on  the  whole  unimportant, 
as  the  one  having  a  surplus  of  the  required  amount  and  the  other 
an  insufficient  amount  when  the  results  of  both  sides  may  be  de- 
ducted and  added  accordingly. 

A  portable  apparatus  for  determining  the  radio-activity  of  air  is 
shown  in  the  following  diagrams.  In  this  case  it  is  necessary  that 
the  body  to  be  tested  be  placed  for  a  few  hours  on  a  negative  poten- 
tial of  several  thousand  volts.  In  all  cases  in  which  a  static  electric 
machine  or  an  induction  coil  is  made  difficult  or  excluded  entirely, 
I'.Ister  and  Geitel  have,  with  excellent  results,  made  use  of  a  high- 
tension  dry  pile  or  column  consisting  of  6,ooo  pairs  of  elements 
(platten-paaren)    of  the  usual   type  made  of  gold  and  silver  foil; 


KIC.    I. — SIDE  VIEW   OF   ELECTROSCOPE. 


KIGS.    2  AND   3. — PORTABLE  APPARATUS  FOR  DETER.MINING    UADIO- ACTIVITY  OF  AIR. 


fected  as  it  is  possible  to  make  it  with  the  normal  self-ionization  of 
the  air. 

Heretofore  the  reading  of  Exner's  electroscope  has  not  only 
been  difficult  but  even  defective  for  the  reason  that  the  scale  was 
pasted  on  the  front  glass  wall  of  the  casing ;  in  this  case  the  scale 
lies  nearer  the  eye  than  the  plates  and  the  greater  the  difference  in 
the  distance  the  more  pronounced  will  be  the  parallax  between  the 
plates  and  the  scale.  Again  observers  with  eyes  of  different  focal 
lengths  will  bring  the  instrument  in  various  positions  relative  to 
the  eye — either  closer  or  farther  distant,  and  thus  effecting  important 
variations  of  the  reading. 

To  overcome  these  errors  Elster  and  Geitel  have  devised  a  simple 
contrivance  which  disposes  entirely  of  this  difficulty  and  moreover 
renders  it  possible,  by  means  of  a  magnifying  glass,  to  more  accu- 
rately make  the  readings.  The  principle  involved  is  to  remove  the 
scale  from  the  glass  wall  of  the  casing  entirely  and  instead,  project 
its  picture  by  reflection  on  the  plates  or  discs  themselves. 

In  the  accompanying  diagram  shown  in  Fig.  i,  the  electroscope 
presents  a  side  view.  A  B  is  the  carrier  of  the  two  aluminum  discs, 
the  one,  CD,  which  is  projected  on  this  carrier,  being  presented 
to  vievs'.  The  front  glass  wall  of  the  casing  is  silvered  on  the 
interior  surface  at  the  lower  part  to  G — the  sharp  upper  border  of 
the  silvered  surface  at  G  running  in  a  horizontal  line. 


this  battery  is  divided  into  thirty  separate  columns,  each  of  which 
have  a  potential  of  approximately  75  volts,  the  piles  being  arranged 
on  an  ebonite  rod  and  placed  in  insulated  metal  casings.  When 
the  column  is  not  in  use  the  self-discharge  may  be  greatly  decreased 
by  disconnecting  the  parts.  An  external  covering  of  the  column 
preserves  the  elements  and  the  ebonite  insulators  from  dust,  moisture 
and  light. 

Fig.  2  presents  a  vertical  view ;  the  supports  of  ebonite  merge  into 
sustaining  rods  of  the  same  material  on  which  are  arranged  the 
single,  centrally-perforated  elements.  The  number  of  these  ele- 
ments is  so  chosen  that  they  are  firmly  held  in  place  by  the  pressure 
of  the  metal  plates,  P'  and  P'.  The  continual  insertion  of  the 
separate  parts  is  instituted  by  the  elastic  metal  strips  attached  to 
S,  so  that  the  column  when  ready  for  use  and  viewed  from  the  top 
assumes  the  dimensional  form  portrayed  in  Fig.  3. 

Through  the  metal  cover  of  the  casings  enclosing  the  columns, 
which  are  made  almost  air-tight  by  means  of  soft  rubber  bands,  are 
inserted  short  metal  extensions  or  projections,  H,  which  are  arranged 
at  suitable  intervals  through  which,  after  the  removal  of  the  cover, 
metal  tubes  may  be  attached  and  passed  through  to  the  interior  of 
the  casing  at  E;  these  tubes  slide  over  the  projections,  Q.  At  K 
they  carry  a  set-screw  for  fastening  the  leading-in  wires.  The  tightly 
adjusted  metal  cylinder,  C.  should  exclude  as  much  as  possible  the 
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penetration  of  moist  air.  At  one  of  these  tubes,  A,  the  insulating 
handle  is  eliminated ;  the  pole  of  the  column  will  thus  be  connected 
with  the  metal  casing,  and  this  extended  to  the  ground ;  in  Fig.  i  the 
pole  at  the  right  of  the  column  is  thus  manipulated. 

While  operating  the  column  it  is  necessary  to  control  the  tension 
with  a  high-tension  electroscope.  For  this  purpose  Elster  and 
Geitel  chose  the  form  invented  by  Dr.  Braun,  the  well-known 
savant  of  Strassburg,  who  designed  the  Braun-Siemens  &  Halske 
system  of  wireless  telegraphy.  Braun's  electroscope  is  shown  in 
Fig.  4,  a  slight  modification  being  made,  however,  by  the  introduc- 
tion of  Bernstein's  insulator  and  an  arrangement,  N,  for  drying  the 
interior  of  the  electroscope  with  natrium.  The  metal  column,  M, 
carrying  the  inde.x  or  indicator,  Z,  is  put  into  a  Bernstein  holder 
at  the  bottom  of  the  metal  casing.  The  metal  pin,  i",  furnished  with 
a  set-screw  and  isolated  handle,  E,  and  is  fitted  into  a  conical  groove 
through  the  medium  of  a  sliding  connection.  Should  the  electro- 
scope after  being  separated  from  the  column  not  work  properly, 
the  metal  pin,  S,  is  to  be  removed,  the  metal  cover,  D,  closed  and 
the  handle,  H,  turned  to  90° ;  the  stirrup,  B,  presses  the  upper  part 
of  the  index,  Z,  against  the  column,  M,  very  lightly.     The  instru- 


in  the  moist  air  of  cellars  and  wells,  and  on  expeditions,  as,  for  ex- 
ample, when  experiments  was  made  relating  to  the  radio-activity 
in  caves  and  at  the  shore  of  the  North  Sea. 


FIG.    4. — BRAtJN  S    ELECTROSCOPE. 

ment  is  then  to  be  taken  from  its  supports  and  enclosed  in  the 
casing.  A  current  cannot  be  taken  from  the  column,  but  its  purpose 
is — and  on  this  point  particular  stress  is  laid — to  keep  the  conductor 
at  a  constant  potential  of  2,000  volts. 

Notwithstanding  all  precautions,  it  is  possible  that  the  column,  in 
consequence  of  the  difficulty  experienced  in  absolute  insulation  of 
the  exposed  conductor,  or  owing  to  penetration  of  moisture  to  the 
interior  of  the  casing  will  deteriorate  and  constantly  decrease  in 
tension.  Should  this  occur  the  cover  is  to  be  opened  and  to  be 
placed  in  the  warmth  of  a  stove  for  several  hours,  when  the  cover 
is  again  closed,  thus  giving  the  column  an  opportunity  to  become 
thoroughly  heated.  Should  the  instrument  not  be  used  for  a  long 
time,  the  connections  between  the  columns  after  being  securely 
protected  are  to  be  kept  in  a  warm  dry  place.  During  transporta- 
tion silk  cushions  are  employed  to  fill  the  space  between  the  column 
and  cover;  this  precludes  all  danger  from  breakage. 

According  to  Elster  and  Geitel,  these  battery  columns  will  remain 
in  excellent  condition  for  several  years.  When  the  elements  are 
exhausted — which  of  course  cannot  be  avoided — they  may  be  re- 
placed with  ease. 

These  columns  and  electroscopes  have  maintained  their  super- 
iority for  years  in  virtue  of  their  adaptation  to  open  air  researches, 


A  Simple  Current  Interrupter. 


By  C.  Fkanci.s  Jk.nkins. 

THE  use  of  the  Ruhmkorff  or  induction  coil  is  rapidly  coming 
into  use  for  a  variety  of  purposes,  not  only  in  the  laboratory 
but  in  commercial  work  as  well.  It  is  also  a  fact  that  no 
entirely  satisfactory  interrupter  has  yet  been  brought  out.  When 
the  coil  is  used  on  the  main  wiring  circuit  of  the  building,  as  is 
almost  always  conveniently  available,  lamps  or  some  other  suitable 
unvarying  resistance  must  be  put  in  circuit  with  the  primary.  Even 
when  this  is  done  the  platinum  contacts  on  the  coil  get  hot  and  burn 
if  heavy  sparks  are  required.  To  overcome  these  defects  various 
devices  have  been  employed,  the  Wehnelt  interrupter  being  one  of 
the  simplest  of  them.     In  the  Wehnelt  interrupter,  however,  trouble 
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FIG.    I. — DIAGRAM   OF   CIRCUITS,   CURRENT    INTERRUPTER. 

is  experienced  with  the  mercury-filled  glass  tube  and  its  platinum 
point.  This  gets  hot  and  the  glass  tube  frequently  cracks,  destroying 
its  usefulness. 

The  function  of  the  platinum  point  seems  to  be  to  focus  the  current 
upon  the  solution  to  form  bubbles  of  steam  (or  gas)  which  interrupt 
the  current,  momentarily  re-establishing  it  again  when  the  bubble 
rises  and  the  solution  again  completes  the  circuit.  If  the  function 
of  the  platinum  point  is  thus  to  focus  the  current  in  the  solution, 
any  other  method  which  would  do  this  would  answer,  doubtless. 
The  device  herewith  illustrated  depends  upon  this  theory  and  has 
proved  satisfactory.     It  consists  of  a  glass  cell    (or  any  other  cell 


FIG.    2. — CURRENT    INTERRUPTER. 

cif  suitable  insulating-  material)  with  a  partition  dividing  it  into 
two  compartments,  flie  partition  having  a  small  aperture  therein 
fitted  with  a  pointed  glass  rod.  Circuit  terminals  are  inserted  in 
each  compartment.  Into  the  cell  is  then  poured  an  acidulated  solu- 
tion of  a  strength  depending  upon  the  potential  of  the  line  in  which 
the  interrupter  is  used.  The  cell  is  then  put  directly  in  series  with 
the  primary  of  the  coil,  and  the  vibrator  (if  the  coil  has  one)  is 
screwed  up  until  it  is  constantly  in  contact.  When  the  main  circuit 
is  closed  a  violent  ebullition  takes  place  and  a  veritable  torrent  of 
flame  surrounds  the  aperture  in  the  partition,  accompanied  by  a 
strident  noise  and  a  rapid  interruption  of  the  current.  The  greatest 
amount  of  current  flows  when  the  aperture  is  wide  open.  The  in- 
terrHptions  increase  in  frequency  and  the  current  diminishes  as  the 
point  of  the  rod  is  further  and  further  advanced  into  the  aperture. 
The  device  is  therefore  not  only  an  interrupter  but  a  variable  re- 
sistance as  well. 

This  cell  has  many  advantages.  It  is  inexpensive,  reliable,  con- 
tains nothing  to  get  out  of  order,  can  be  put  directly  in  the  circuit 
in  series  with  the  primary  of  the  coil,  and  is  adjustable  to  give  a 
different  flow  of  current  and  a  wide  range  of  interruption.  Possibly 
the  method  might  be  of  use  in  experiments  requiring  the  boiling 
of  water  in  a  vessel  insulated  from  the  heat  of  the  atmosphere,  etc. 
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The  Use  of  Hiuli  Tension   Underground  (Conductors. 

My   Mknkv   Im.ov, 

BASI.Mi  ilio  CKiulusnin  on  tigiircs  rcitiilly  secured  direct  from 
varimis  mamifaclurers  tin-  writer  cstiniaics  that  there  was 
expended  in  the  United  Slates  during  the  year  hau  at  least 
$i4.otK),iKX)  for  the  purchase  of  insuhited  conductors  designed  for 
the  trauiniission  of  electrical  energy  other  than  that  used  in  tele- 
graph and  telephone  service.  Of  this  considerable  outlay  a  com- 
paralively  small  part,  proliahly  not  over  one  per  cent.,  was  invested 
m  what  may  fairly  be  ternicd  high-tension  insulated  conductors; 
that  is,  conductors  which  are  used  for  transmitting  energy  at  a 
pressure  of  at  least  10,000  volts. 

It  is  a  remarkable  fact  thai  while  the  enginciring  profession  has 
made  rapid  strides  in  the  utilization  of  higher  and  higher  voltages 
for  electrical  transmission  until  at  present  40,000  volts  is  not  con- 
sidered extraordinary,  and  Oo.ooo  volts  is  employed  in  at  least  one 
installation,  all  of  this  advance  work  is  being  done  with  the  use  of 
aerial  circuits,  and  very  little  has  been  accomplished  tiirDiigh  the 
use  of  an  insulated  conductor  in  the  form  of  a  cable.  It  is  almost 
possible  to  count  on  the  fingers  of  one  hand  all  the  installations  in 
the  world  which  are  transmitting  energy  at  10,000  volts  or  above 
by  means  of  underground  cables.  This  is  the  more  surprising  when 
it  is  considered  that  several  comparatively  high-tension  underground 
systems  have  been  in  operation  a  number  of  years,  that  they  have 
given  almost  perfect  satisfaction  and  that  not  one  of  tiiem  has 
proven  a  failure. 

For  several  years,  as  is  well  known,  Ferranti  has  been  operating 
successfully  a  single-phase,  high-tension  underground  transmission 
in  London.  During  the  past  six  years,  the  Twin  City  Rapid  Transit 
Company,  of  Minneapolis,  has  had  in  constant  operation  two  11,000- 
volt,  three-conductor  cables  respectively  ten  and  ten  and  three- 
quarter  miles  in  lengtli.  Two  and  one-half  years  ago  the  St.  Croix 
Power  "Company  installed  in  St.  Paul  two  three-conductor  cables, 
each  a  little  over  three  miles  in  length,  w'hich  have  ever  since  been 
in  satisfactory  operation  at  about  25,000  volts. 

Buffalo  is  distributing  thousands  of  kilowatts  of  power  from 
Niagara  Falls  through  10,000-volt  cables.  The  Montreal  Light, 
Heat  &  Power  Company  last  autumn  put  into  successful  operation 
a  considerable  length  of  22.000-volt,  and  a  few  hundred  feet  of 
30,000-volt  cable.  In  New  York  City  the  Manhattan  Elevated  has 
laid  about  twelve  miles  of  "unusually  high"  ii,ooo-volt  cable,  part 
of  which  has  been  in  satisfactory  operation  for  over  a  year.  The 
Rapid  Transit  Underground  Railway  has  installed  thus  far  some 
20  miles  of  3-0  tri-phase,  11, 000- volt  cable,  and  it  is  even  whispered 
that  the  city  is  to  see  a  44,000-volt  underground  transmission  in 
the  not  distant  future. 

It  will  be  argued  by  some  engineers  that  one  reason  for  the 
slow  introduction  and  small  use  of  high-tension  cable  is  due  to 
the  relatively  small  saving  in  copper  and  greater  cost  in  insulation 
resulting  from  increasing  the  pressure.  It  seems  to  the  writer, 
however,  that  this  conclusion  is  not  warranted,  judging  from  the 
figures  he  has  available  as  to  the  relative  cost  of  the  cables  suited 
for  different  potentials  up  to  25,000  volts.  Furthermore,  such  con- 
clusion entirely  neglects  a  consideration  of  the  money  that  may 
necessarily  be  "invested  for  transformers,  real  estate,  etc.,  as  for 
example  in  the  Niagara  Falls-Buffalo  transmission,  wliere,  although 
20,000  volts  is  being  used  on  the  overhead  line,  step-down  transform- 
ers are  interposed  to  reduce  the  voltage  from  20,000  to  10,000  volts 
before  the  energy  is  distributed  underground. 

While  it  may  be  necessary  to  confess  that  we  have  not  yet  found 
the  ideal  insulator,  which  must  be  water  and  heat-proof,  flexible, 
a  perfect  dielectric  with  low  capacity,  and  withal  inexpensive,  never- 
theless with  the  insulation  now  available  we  ai^  prepared  to  make 
much  further  advance  and  widespread  use  of  underground  con- 
ductors than  has  heretofore  been  done.  Perhaps  the  present  and 
increasing  price  of  Para  rubber  does  not  encourage  the  partisan 
of  rubber  insulation  to  the  belief  in  the  growing  use  of  high-tension 
insulated  conductors,  but  resin,  oil  and  paper  cost  considerably  less 
and  conductors  insulated  with  the  latter  materials  have  fully  demon- 
strated their  trustworthiness  and  long  life  in  actual  service. 

The  insulation  of  a  cable  should  satisfy,  it  seems  to  me,  the  fol- 
lowing conditions  given  in  the  order  of  their  importance:  First, 
strength  against  rupture;  second,  durability,  and  third,  minimum 
leakage. 

Tests  of  small  areas  of  insulating  material  prove  but  little.     Ignor- 


.iiicc  of  the  properties  of  insulutiiiK  m.ilerial  may  lead  one  to  seek 
a  very  high  test  in  megohms  as  the  (lualification  necessary  for  a 
high-tension  cable.  Megohms  may  be  serviceable  in  "facilitatmK 
fault  Imding,"  but  as  a  measure  of  volt  resistance  they  arc  of  little 
\alue.  Don't  pay  for  megohms  per  mile  when  what  you  want  it 
disruptive  strength. 

Strength  against  rupture  depends  upon  the  character  of  the  ma- 
terial and  the  skill  exercised  in  applying  it  to  the  conductor,  and 
while  a  material  used  may  show  comparatively  small  insulation  re- 
sistance, it  may  at  the  same  time  show  very  high  rupture  strength; 
on  the  other  hand,  ,1  small  (piantily  of  insulation  may  be  good  and  a 
larger  (|uanlity  but   very  little  better. 

It  is  becoming  pretty  generally  realized  that  high  insulation  de- 
pends not  so  much  upon  the  material  used  as  upon  treatment  of 
that  material.  The  processes  of  manufacture  are  very  much  more 
important  in  high-tension  insulation  than  designation  of  material 
or  specification  of  thickness.  In  fact,  the  conditions  surrounding  the 
process  of  manufacture  are  so  important  that  a  representative  of  one 
prominent  manufacturing  concern  stated  to  me  that  he  considered 
it  probable  that  with  the  same  material  and  workmanship  we  could 
produce  in  this  country  cables  better  adapted  to  high-tension  work 
than  could  be  manufactured  in  England,  for  example,  owing  to  our 
better  climatic  conditions. 

To  properly  test  the  insulation  of  a  cable  involves  applying  the 
tests  to  considerable  lengths  of  the  completed  cable.  It  is  question- 
able whether  after  a  cable  is  laid,  it  is  advisable  to  test  it  very  much 
above  the  working  pressure,  as  such  a  test  may  permanently  injure 
the  insulation.  It  has  been  suggested  that  it  is  better  to  measure 
the  insulation  against  rupture  over  a  sample  of  the  total  cable  requir- 
ing a  considerably  larger  factor  of  safety  than  customary,  and  if  the 
sample  passes  this  test  assume  that  the  cable  as  a  whole  will  do  so. 

High-tension  cables  are  not  such  "breeders"  of  harmonics,  reson- 
ance oscillations  and  such  phenomena  as  may  commonly  be  sup- 
posed. Possibly  the  elaborate  theoretical  calculations  of  certain 
writers  on  "Oscillations"  may  unnecessarily  have  prejudiced  those 
not  experienced  with  high-tension  transmissions,  and  deterred  the 
use  of  cables  in  connection  with  such  installations.  As  a  matter  of 
experience  it  may  be  interesting  to  note  the  fact  that  the  St.  Croix 
cables,  although  of  considerable  capacity  and  on  one  end  of  a  25- 
mile  overhead  transmission,  have  never  failed  from  "oscillations" 
even  though  the  switches  have  been  opened  under  short  circuits.  Mr. 
Fred.  R.  Cutcheon,  the  electrician  of  this  company,  writing  me  re- 
cently as  to  his  experience  along  these  particular  lines,  said : 

"We  usually  notice  a  discharge  on  the  arresters,  especially  at  the 
generating  end,  when  switching  cables  in  and  out  of  parallel.  We 
find  less  disturbance  when  we  cut  in  and  out  cables  at  the  distrib- 
uting end  first  and  then  at  the  generating  end.  The  rise  in  voltage, 
however,  is  only  about  5  per  cent.  There  have  been  three  occasions 
to  my  knowledge  when  the  high-tension  switches  have  been  used 
to  open  the  circuit  under  short  circuit.  On  two  of  these  occasions 
the  current  jumped  across  insulators  on  the  switches,  but  I  am  not 
certain  whether  this  was  caused  by  the  switching  or  was  due  to  a 
previous  breakdown  at  another  point.  On  the  third  occasion  I 
opened  the  switches  when  we  had  a  short  circuit  on  the  low-tension 
side  of  the  step-down  transformers  and  no  bad  effect  was  noticed. 
On  the  whole,  I  am  inclined  to  believe  that  switching  does  cause 
serious  rise  in  voltage,  for  a  sudden  change  of  load  seems  to  produce 
a  strong  surging  discharge  on  the  arresters  when  the  generators 
remain  in  circuit  with  a  portion  of  the  previous  load,  although  this 
may  simply  be  due  to  the  oscillating  character  of  our  water-wheel 
governors." 

The  high  static  capacity  of  cables  as  compared  with  aerial  lines 
is  looked  upon  by  some  engineers  as  an  objection.  Certainly  not 
as  an  advantage,  but  may  it  not  be  a  gain  to  have  added  to  the 
system  an  element  which  will  result  in  increasing  its  power  factor, 
thereby  reducing  the  size  of  the  generating  and  distributing  ap- 
paratus required  for  a  given  output.  The  question  of  the  increased 
capacity  affecting  the  line  regulation  is  unimportant,  for  the  old 
plan  of  holding  the  voltage  constant  at  the  generating  plant  is  being 
abandoned  for  that  of  constant  pressure  at  the  point  of  distribution. 
Possibly  those  who  prefer  rubber  to  paper  insulation,  appreciating 
the  value  of  the  gain  in  capacity,  might  be  willing  to  pay  the  addi- 
tional cost  for  rubber  in  their  cables,  as  a  rubber  cable  will  have 
about  double  the  capacity  of  a  cable  designed  for  the  same  conditions 
as  to  voltage  and  conductivity. 

The  question  has  been  raised  whether  there  are  variations  in  the 
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capacity  of  a  calilc  \\itli  xariatimi  in  uillagc,  Inil  inilili^lic-il  lesls 
made  Ijy  i'"c'lton  &  Guillaunic  011  a  lead-covered  cable  indicate  that 
the  capacity  of  a  cable  shows  no  change  whatever  with  potentials 
ranging  between  1,000  and  10,000  volts. 

Some  early  measurements  made  by  the  writer  on  the  St.  Croi.x 
cables  seemed  to  show  evidence  of  undue  and  unexplainable  drop  in 
voltage  throughout  their  lengths.  In  a  later  attempt  to  make  e.xact 
tests  to  definitely  settle  this  matter,  some  of  the  apparatus  was 
burned  out,  and  the  writer  coming  in  contact  with  a  25,000-volt 
circuit,  he  left  open  a  eiuestion  which  he  has  no  further  opportunity 
to  investigate. 

The  St.  Croi.v  Power  Company  has  ne\er  had  any  trouble  with 
its  cables  that  was  directly  traceable  to  lightning,  although  the 
cables  are  connected  direct  to  the  end  of  a  25-miIe  aerial  line  I  am 
inclined  to  the  opinion  that  lightning  will  seldom  injure  cables,  as 
they  act  as  a  condenser,  on  somewhat  the  same  plan  conceived  by 
Mr.  Thomas,  of  the  VVestinghouse  Company,  in  connection  with  his 
system  of  lightning  protection.  In  this  conclusion,  Mr.  O.  SchafTer, 
manager  of  the  Duislnirg  Cable  Works,  agrees  with  me  that  there 
is  practically  no  danger  to  cables  from  lightning  when  forming  part 
of  an  overhead  transmission  circuit,  although  no  arresters  whatever 
be  installed  at  the  point  of  connection. 

Because  of  the  many  advantages  in  the  way  of  durability  of  con- 
struction, freedom  from  wind,  weather  and  lightning,  avoidance  of 
malicious  interference,  elimination  of  danger  of  crosses  and  grounds 
from  other  circuits,  non-interference  with  fire  departments,  and  the 
strong  prejudice  to  poles  and  overhead  transmission  lines  anywhere 
except  in  open  country,  does  it  not  seem  that  the  more  extended  use 
of  high-tension  underground  cables  is  delayed  not  by  the  cost  or 
inability  to  manufacture  successful  insulated  cables,  nor  by  the 
opportunity  for  the  use  of  such  cables,  but  largely  by  an  overcon- 
servatism   in  this  particular  direction? 


Alternating  Currents  in  Coal  Mining. 

In  a  paper  recently  read  before  the  American  Institute  of  Mining 
Engineers  by  Mr.  W.  B.  Clarke,  reference  is  made  to  the  e.xtensivc 
electric  coal  mine  haulage  plant  at  the  mines  of  the  Berwind-White 
Coal  Mining  Company  in  the  Allegheny  Mountains,  near  Altoona, 
Pa.  The  plant  has  a  capacity  of  2,goo  kw  generated  in  8  power 
houses,  and  supplies  44  mine  locomotives  having  an  aggregate  horse- 
pow-er  of  4,400.  the  number  of  miles  of  underground  trolley  being 
75.  The  paper  describes  in  detail  the  mine  haulage  plant  installed 
at  Ehrenfeld,  Pa.,  by  the  Webster  Coal  &  Coke  Company,  which  is 
the  first  to  embody  the  advantages  of  underground  transmission  with 
alternating  currents  at  a  high  voltage.  The  haulage  at  this  mine  was 
accomplished  by  the  rope  system  and  mules  until  the  main  heading 
attained  a  length  of  nearly  two  miles,  when  the  necessity  of  sub- 
stituting a  more  efficient  and  flexible  system  became  very  apparent. 
Since  the  main  heading  will  eventually  extend  five  miles  under- 
ground, there  was  practically  no  alternative,  and  an  electric  haulage 
system  was  adopted  which  embodies  the  generation  of  three-phase, 
2S-cycle,  S,6oo-volt  alternating  currents  near  the  pit  mouth.  This 
is  transmitted  to  a  sub-station  in  the  mine  near  the  center  of  actual 
operations,  and  9,000  ft.  from  the  power  house,  where,  by  means 
of  transformers  and  a  250-kw  converter,  a  direct  current  at  275  volts 
is  delivered  to  the  haulage  circuits. 

The  power  house  contains  two  150-kw  General  Electric,  belt-driven, 
double-current  generators,  separately  excited  and  delivering  direct 
current  at  275  volts  from  one  side,  and  from  the  other  three-phase 
alternating  currents  at  165  volts.  The  direct  current  at  275  volts  is 
fed  into  the  outer  end  of  the  haulage  circuit  in  the  usual  manner, 
one  terminal  of  the  generator  being  connected  to  the  trolley  circuit 
and  the  other  to  the  rail  return.  The  potential  of  the  alternating 
currents  is  raised  froin  165  to  5,600  volts  by  "step-up"  transformers. 
The  transmission  line  consists  of  a  three-conductor,  No.  6  B.  &  S. 
rubber-insulated,  lead-covered  cable,  laid  in  the  return  air-way. 
which  parallels  the  main  heading. 

The  step-up  transformers  in  the  power-house  and  the  step-down 
transformers  in  the  sub-station  are  oil-cooled  and  are  duplicates. 
Taps  are  brought  out  from  the  primary  windings  in  order  to  com- 
pensate for  the  line-loss  and  consequently  the  direct-current  voltages 
of  the  rotary  converter  and  the  generators  at  the  power  house  are 
the  same.     The  transformers  are  connected  in  "delta."   so  that  the 

temporary  disconnection   of  one  of  them  cannot  affect   the   system. 

beyond  overloading  the  remaining  two. 


The  double-current  generators  in  the  power  house  are  simply 
rotary  converters,  being  duplicates  of  the  converter  in  the  sub-station, 
with  their  shafts  extended  to  receive  the  driving  pulleys.  It  is  pro- 
posed, as  the  occasion  requires,  to  remove  these  two  generators  from 
the  power  house  and  establish  additional  rotary  converter  sub-sta- 
tions in  the  mine  beyond  the  present  sub-station.  A  300-kw  engine- 
driven,  revolving-field  alternator  has  recently  been  installed  in  the 
power  house,  and  delivers  5,600-volt,  three-phase  currents  direct  to 
the  transmission  line  without  the  interposition  of  step-up  trans- 
formers. A  duplicate  unit  will  be  added  at  a  later  date,  and  direct 
current  for  the  outer  end  of  the  haulage  circuit  will  probably  be 
supplied  by  a  rotary  converter,  located  in  the  transformer  room  of 
the  power  house,  although  it  may  prove  advisable  to  retain  one  of 
ibe  double-current  generators  permanently  for  this  purpose.  By 
using  the  double-current  generators  a  very  considerable  saving  in  the 
original  investment  was  effected.  These  machines  have  operated  in 
the  most  satisfactory  manner,  and  their  regulation  with  rapidly  vary- 
ing alternating  and  direct-current  loads  has  been  surprisingly  good. 

In  many  mines  the  conditions  arc  such  that  double-current  gen- 
erators would  constitute  an  ideal  permanent  installation.  The  alter- 
nating-current induction  motor,  with  its  "squirrel-cage"  armature,  is 
pre-eminently  suitable  for  use  in  coal  mines,  on  account  of  the  ab- 
-^ence  of  the  commutator  and  of  armature  insulation.  The  Davis 
Coal  &  Coke  Company,  for  instance,  with  extensive  operations  in 
West  Virginia,  use  direct  current  for  mine  haulage  only.  For  all 
other  purposes,  alternating-current  induction  motors  are  employed, 
and  generators  of  both  types  are  installed  in  each  of  the  power  houses. 
By  means  of  the  double-current  generator,  both  classes  of  service 
may  be  operated  from  one  machine,  while  at  the  same  time  the  ad- 
vantages of  high-voltage  transmission  may  be  secured  by  the  use 
of  step-up  transformers.  The  author  predicts  an  extensive  field  for 
the  double-current  generator  in  mining  work. 

In  the  installation  described  above,  a  cable  containing  three  No. 
6  B.  &  S.  wires  transmits  350  hp  with  a  line  loss  of  barely  5  per  cent., 
and  delivers  direct  current  to  the  trolley  circuit  at  275  volts.  On 
the  other  hand,  if  the  direct-current  system  were  used  with  a  voltage 
as  high  as  300  at  the  power  house  and  250  at  the  center  of  distribution, 
i.  e.,  16.6  per  cent,  line  loss,  the  transmission  line  would  consist  of 
eighteen  No.  0000  feeders  on  one  side  of  the  circuit  and  si.x  No. 
0000  feeders  in  addition  to  the  bonded  double  track  on  the  other  side. 
With  the  alternating-current  system  the  copper  for  5  per  cent,  loss 
weighs  2,200  lbs.,  while  with  direct-current  system  the  copper  for 
16.6  per  cent,  loss  would  weigh  138.500  lbs.,  and  for  5  per  cent,  loss 
approximately  560,000  lbs. 

The  system  of  power  distribution  outlined  above  is  especially  suit- 
able for  the  operation  of  several  neighboring  coal  mines  from  one 
central  power  plant.  The  United  States  Coal  &  Coke  Company  are 
at  present  installing  an  interesting  plant  of  this  nature  in  the  Tug 
River  field,  near  Welch,  W.  Va.  The  initial  installation  consists  of 
400-kw,  6,600-volt,  25-cycle,  three-phase  alternators,  operating  three 
150-kw,  27S-volt  rotary  converters,  together  with  induction  motors 
for  driving  coal  crushers  and  conveyors  At  first  three  mines  will 
be  operated  from  this  central  power  plant,  but  other  openings  will 
be  added  from  time  to  time. 


Train  Signalling  in  France. 


A  dispatch  from  Paris  says :  "The  Basantias  system  of  electric  inter- 
communication betw-een  moving  railway  trains  was  successfully 
demonstrated  and  explained  on  the  Chemin  de  Fer  de  I'Etat  line 
this  afternoon  on  sections  of  the  track  between  the  Chateau  du 
Loire  and  the  Chateau  de  la  Valliere.  Two  sections  of  the  train 
traveled  a  considerable  distance  apart  and  were  then  brought  into 
the  same  block.  There  was  n  telephone  and  alarm  bell  in  a  car 
of  each  section,  so  that  when  the  two  sections — which  in  actual  use 
means  two  separate  trains — were  found  in  the  same  block  both  alarm 
bells  rang  and  signalled  the  danger.  .A  shoe  at  the  side  of  the  car 
slides  on  a  wire  string  alongside  one  of  the  rails,  and  signalling  on 
the  alarm  bell  occurs  the  moment  both  trains  are  in  the  same  block 
and  therefore  in  dangerous  proximity.  Constant  comnnniication  was 
also  maintained  yesterday  between  passengers  of  the  two  sections 
of  the  train  by  means  of  the  telephone.  .\  speed  of  eight  to  ten  kilo- 
meters per  hour  is  required  to  give  to  the  dynamo  attached  to  the 
axle  the  speed  necessary  to  produce  a  sufficient  current  for  this 
purpose." 
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HIcciricul    Hxhibits  at  St.  I.oiiis,   1904. 


0\h;  1)1  till-  mii'.i  iin|ii>rtiinl  ili|i;irlmiMit'.  of  ilic  Wcirld's  I'air 
lliut  will  lie  lu-iil  III  Si.  Loiii>  diiritiK  I<J<>4,  ami  a  ilepnrtinciit 
that  will  attract  iiuicli  attention,  is  that  of  clrctricity. 
Tho  liiiildinK  ni  which  the  electrical  exhihits  will  he  seen,  the  Elec- 
tricity Hnililiiig,  is,  uccordiiiK  to  the  latest  statement  ut  the  Director  of 
Works.  t)3  per  cent,  completed.  It  is  beautiful  and  iinposiiiK  and 
is  already  attr.ictinn  the  attention  uf  the  thousands  of  visitors  who 
flock  to  the  grounds  on  Sundays.  The  very  liberal  use  of  Greek 
honeysuckle  ornamentation  is  noticeable,  especially  around  the  in- 
terior court,  where  hundreds  of  these  graceful  designs,  following  the 
roof  lines  of  the  building,  can  be  seen  silhouetted  against  the  sky. 

The  building  is  in  direct  contrast  to  the  Education  Building,  jusi 
across  the  tiraiul  Itasin,  for,  although  the  two  are  identical  in 
size  and  grouiul  plan,  yet  the  latter  is  severe  and  dignil'ied,  its  ini 
posing  rows  of  Corinthian  colunuis  and  unbroken  sky  line  being 
directly  opposed  to  the  general  contour  of  ihe  h'.lectricity  Huilding. 
with  its  massive  corner  towers  and  sie|)-like  roof  construction,  the 


with  the  favor  of  manufacturers  throughout  the  country  is  evidenced 
by  the  fact  that  the  greater  number  of  applications  now  on  file 
specify  a  wiirking  exhibit  will  be  made;  many  of  these  are  on  a 
much  larger  ^culc  than  anything  that  has  heretofore  been  attempted 
in  exposition  work. 

Perhaps  the  most  spectacular  of  tlir  working  exhibits  will  be  made 
by  the  companies  nuw  actively  engaged  in  the  commercial  application 
of  wireless  telegraphy.  The  most  important  of  these  are  arranging 
to  install  exhibits  on  a  large  and  comprehensive  scale,  which  will 
probably  be  in  touch  with  stations  erected  in  Chicago,  Minneapolis 
.md  other  Western  cities. 

The  opportunities  for  a  demonstration  of  selective  signalling 
through  space  thus  afforded  are  good  and  the  ability  of  any  system 
to  send  and  receive  messages  simultaneously  with  the  working  of 
other  sending  and  receiving  wireless  telegraph  stations  will  form 
a  conclusive  proof  of  the  commercial  v.-due  of  this  late  and  most 
interesting  development  in  the  electrical  field.  The  various  methods 
of  duplex  and  multiplex  telegraphy,  as  well  as  wireless  telephony, 
will   also   be   ?,hown.   anrl   it   is   the   desire  rif   Chief  (ioldsl)oroiigh   to 


Fig.  I. — South  Entr.\nce   Electricity  Building.  St.  Louis  E.xpositiox. 


lines  of  which  are  well  defined  in  the  scheme  of  ornamentation. 
While  the  interior  court  of  the  Electricity  Building  is  not  so  large 
as  that  of  the  Educational  Building,  still  the  colonnade  and  elevated 
promenade  are  more  pleasing  to  the  eye,  and  with  the  comple- 
tion of  the  decorative  scheme  involving  statuary,  palms,  flowers  and 
perhaps  electro-aquatic  features,  it  will  be  one  of  the  most  attractive 
spots  on  the  grounds. 

The  lighting  of  the  interior  of  the  Electricity  Building  has  received 
especial  attention,  and  the  general  arrangement  of  the  main  aisles, 
as  shown  in  the  accompanying  ground  plan,  is  one  in  the  develop- 
ment of  which  the  interests  of  the  exhibitors  were  carefully  con- 
sidered. 

The  exact  location  of  the  various  classes  of  exhibits  has  not  yet 
been  definitely  determined,  but  it  is  probable  that  the  foreign  exhibits 
will  occupy  the  north  and  east  corridors  of  the  building,  while  the 
entire  western  portion  will  be  devoted  to  the  display  of  the  heavier 
classes  of  electrical  apparatus. 

Attention  has  been  called  more  than  once  to  the  fact  that  Chief 
Goldsborough  has,  in  all  his  departmental  circulars,  especially  em- 
phasized the  value  of  working  exhibits,  and  that  this  idea  has  met 


bring  together  working  examples  of  every  system  for  the  electrical 
transmission  of  intelligence. 

Several  applications  are  now  on  file  involving  most  elaborate  and 
lucid  expositions  of  the  principles  involved  in  the  various  methods, 
and  in  addition  to  providing  an  object  of  curiosity  to  the  millions 
of  laymen,  the  exhibitor  will  be  afforded  ample  opportunity  to  lay 
before  the  electrical  fraternity  and  those  interested  in  the  technical 
and  commercial  development,  the  possibilities  of  the  apparatus. 

Another  important  branch  will  be  that  devoted  to  the  electro- 
chemical interests,  and  various  electrochemical  processes  will  be 
shown  in  operation.  The  Department  of  Mines  and  Metallurgy  is 
co-operating  in  the  arrangement  for  these  displays. 

The  many  electrochemical  industries  that  have  sprung  up  in 
Buffalo,  Sault  Ste.  Marie  and  various  other  points  in  this  country,  as 
well  as  in  Europe,  are  taking  a  lively  interest  in  the  possibilities  for 
the  exploitation  of  their  products,  and  the  reduction  of  ores,  the 
manufacture  of  calcium  carbide,  various  alkalies,  and  even  of 
carborundum,  it  is  hoped,  will  be  carried  on. 

Storage  battery  makers  will  show  the  process  of  construction  and 
demonstrate   the   advantages    of   their   product,    and.    in    all    proba- 
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bility,  very  extensive  tests  will  be  made  to  deltniiim-  the  performance 
of  the  many  accumulators  now  on  the  market.  Several  of  the 
largest  storage  battery  manufacturers  in  the  United  States  have 
already  filed  applications  for  space,  and  it  is  understood  that  several 
of  the  leading  German  manufacturers  will  exhibit  accumulators  on 
an  extensive  scale. 

Of  live  interest  to  all  will  be  the  exhibit  of  light-emitting  devices. 
The  developments  of  the  past  few  months  indicate  that,  by  the  time 
the  Exposition  is  opened,  several  new  types  of  lamps  will  be  manu- 
factured on  a  commercial  scale.  The  exhibit  of  electric  lamps  will 
include,  in  addition  to  these,  historic  displays  illustrative  of  the 
development  of  this  important  phase  of  electrical  progress. 

The  advantages  to  be  derived  from  a  comprehensive  display  of 
electrotherapeutics  and  electrosurgical  apparatus  have  appealed  10 
the  profession  at  large,  as  well  as  to  the  manufacturers  of  this  ap 


Electric  Ore  Smelting. 

An  experimental  plant  has  been  established  at  Lxjckport,  N.  Y., 
to  apply  the  Ruthenburg  system  of  ore  smelting  by  electricity.  From 
an  electrical  standpoint  the  interesting  features  consists  in  the  holding 
of  the  magnetic  ore  (during  the  melting)  as  a  bridge  between  op- 
posing rolls,  which  are  water-cooled  and  do  not  get  hot.  Though 
the  rolls  are  faced  with  carbon,  the  carbon  is  not  for  the  purpose  of 
acting  as  a  hot  electrode,  but  in  order  that  should  the  furnace  flash 
it  will  not  weld  the  metal  to  the  rolls. 

Dry,  cold  magnetite  is  a  non-conductor.  Formerly  a  furnace  was 
started  by  wetting  the  magnetic  bridge  with  salt  water.  When  hot 
the  bridge  is  a  fairly  good  conductor.  More  lately  this  trouble  has 
been  overcome  by  mixing  a  small  proportion  of  fine  cast  iron  borings 
or  shotted  pig  iron  with  the  ore.     Tlii-  rcdiu'cs  the  voltage  required 


FIG.  2. — NORTH  ENTRANCE. 


FIG.    4.  —  NORTH    A.Ml    W  liS  I     SIDES. 


\\(ll  HER    VIEW    OF    H 


IliU  ll\     I'.riLDING.  FIG.   5. — ELECTRICITY   BUILDING  FROM   GRAND  BASIN. 

Views  of  Electricity  Building.  St.  Louis  Exposition. 


paratus,  and  the  action  recently  taken  by  the  American  Electro- 
Therapeutic  Association  is  indicative  of  the  universal  desire  by  its 
members  that  the  profession  be  adequately  represented. 

The  opportunity  to  exhibit  in  the  Electricity  Building  is  being 
rapidly  taken  advantage  of,  and  it  is  learned  on  good  authority  that 
over  80  per  cent,  of  the  space  appropriated  to  American  exhibits 
has  been  applied  fot. 

The  organizing  committee  for  the  World's  Fair  Congress  of  Science 
and  .\rts  adjourned  on  February  24.  after  a  session  of  two  days  in  New 
York,  attended  by  Dr.  N.  M.  Butler,  of 'Columbia  University,  and 
World's  Fair  Director  John  Schroers,  of  St.  Louis.  Prof.  Simon 
Newcomb,  of  Washington  City,  was  designated  as  President  of  the 
Congress,  with  Hugo  Muensterberg,  of  Harvard,  and  .Mbion  W. 
Small,  of  Chicago  University,  as  Vice-Presidents. 


to  force  1,500  amp  through  a  bridge  i^^  in.  x  1]4  '"•  x  10  in.,  from 
150  volts  to  70  volts. 

It  is  claimed  that  the  finest  and  dustiest  magnetic  concentrates 
which  cannot  be  used  in  a  blast  furnace  make  an  ideal  charge  for 
this  electric  smelting.  Besides,  the  more  finely  the  ore  is  ground 
the  more  thoroughly  it  may  be  freed  from  silica  and  phosphorus. 
An  example  of  this  is  Port  Henry  magnetite,  crushed  to  roughly 
an  eight  mesh  carrying  .6  per  cent,  of  phosphorus.  This  is  crushed 
to  6o-mesh  and  the  concentrates  carry  but  .135  per  cent,  phosphorus. 
The  power  consumption  is  stated  to  be  450  kw-hours  per  ton  of 
product,  or  the  continuous  expenditure  of  19  kw  will  produce  a  ton 
in  24  hours.  Fifteen  per  cent,  of  carbonaceous  dust  is  mixed  with 
the  ore  charge  and  the  product  of  the  rolls  has  10  per  cent,  less 
oxygen  than  the  raw  ore.     Dropping  into  soaking  pits  removes  the 
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most  uf  the  rciiiaiiiiiiK  oxide.  This  product  may  be  incited  in  the 
open  henrth  (or  ni.ikiiiK  steel  or  in  a  common  cupola  for  making  a 
biipiTior,  strong,  soft  cast  iron. 


The   Construction  of  Aerial  Telephone  Lines — VL 


My  Aktiiuk  V.  Auuorr,  C.  E. 

roLKS. 

Till',  rapid  extension  of  tclcpliom-  aiiil  l<.-lt>;r.iph  plants  and  the 
di'inand.s  upon  the  timber  resources  of  the  country  by  wood- 
.(lisorbini;  industries,  raises  so  serious  a  probability  of  the  early 
exhaustion  of  the  supply  of  poles,  that  line  constructors  arc  anxiously 
casting  about  for  both  new  supplies  of  timber,  and  for  methods  to 
increase  the  life  of  those  which  shall  in  the  future  be  erected.  Year 
by  year  the  price  of  poles  rises,  and  so  rapidly  that  this  factor  in 
the  cost  of  open  wire  lines  is  now  becoming  a  most  serious  problem 
in  telephonic  installations.  Of  available  woods  it  is  usually  con- 
sidered that  northern  cedar  or  pine  yields  poles  which  are  the  most 
durable  and  the  strongest.  Hut  on  the  Atlantic  coast  the  supply  of 
>ucli  timber  is  nearly  exhausted  and  cedar  and  northern  pine  poles 
can  rarely  be  obtained  except  by  importation  from  the  forests  of  the 
Northwest.  In  lieu  of  pine  and  cedar  a  great  deal  of  chestnut  is 
being  used  in  New  England  and  the  central  middle  states.  On  the 
whole  chestnut  is  a  fairly  good  wood  for  poles,  but  it  lacks  the 
strength  and  solidity  of  pine  and  cedar.  The  chestnut  as  a  tree  is 
much  slimmer  than  the  pine  or  cedar  and  consequently  the  butt  of  the 
pole  has  considerably  less  resistance  than  with  the  other  woods. 
As  chestnut  can  be  obtained  in  fair  quantities  at  reasonable  prices 
throughout  Massachusetts,  Connecticut,  New  York,  Pennsylvania, 
Delaware  and  Maryland,  a  very  large  proportion  of  lines  recently 
constructed,  particularly  those  of  moderate  height,  say  35  to  40  ft., 
are  built  of  this  material.  The  Southern  States  should  apparently 
afford  an  inexhaustible  supply  of  pole  line  material  in  yellow  pine 
timber.  But  experience  has  shown  that  notwithstanding  the  pitchy 
quality  of  that  wood,  yellow  pine  rots  with  most  alarming  rapidity 
when  cut  and  set  in  the  ground.  It  is  commonly  believed  that 
yellow  pine  poles  unprotected  will  not  last  more  than  four  or  five 
years.  From  the  District  of  Columbia  southward  to  and  including 
all  of  the  Gulf  States,  southern  cedar,  so  called,  usually  really 
juniper  or  cypress,  is  chiefly  employed  for  pole  lines.  In  the  Middle 
West,  Norway  pine  cut  in  the  forests  of  the  Northwest,  or  on 
the  edges  of  Canada,  is  common,  and  makes  excellent  timber  for 
open  wire  lines,  but  is  now  rapidly  rising  in  cost. 

The  question  of  treating  wood  in  some  manner,  to  withstand  the 
ravages  of  decay,  has  occupied  attention  for  years,  and  many  methods 
have  been  proposed.  Of  all  the  processes,  creosoting  is  the  only  one 
which  has  made  extensive  headway,  and  from  which  the  results 
appear,  on  the  whole,  to  be  worthy  of  attention.  Under  the  para- 
graphs treating  of  conduits  a  description  and  specification  for  creo- 
soting lumber,  to  prepare  it  for  use  as  duct  material,  is  given  in 
detail,  and  the  treatment  for  poles  differs  in  nowise  from  that  there 
described,  excepting  that  it  is  possibly  unnecessary  to  inject  quite  so 
large  a  quantity  of  oil  per  cubic  foot  cf  timber,  as  is  desirable  in 
underground  work.  The  chief  objection  to  be  urged  against  the 
creosoted  pole  is  its  expense.  In  a  general  way  the  cost  of  creosoting 
may  be  estimated  at  about  $20  per  1,000  ft.  board  measure,  or  in 
other  words,  this  process  very  nearly  doubles  the  cost  of  the  pole. 
There  are  plenty  of  reliable  records  showing  that  creosoted  poles 
and  cross  arms,  if  properly  treated,  will  have  a  life  of  from  18  to 
30  years,  while  untreated  wood,  in  similar  locations,  cannot  be  de- 
pended upon  for  more  than  10  or  12  years.  A  conservative  estimate 
assumes  that  creosoting  will  certainly  double,  and  probably  triple  the 
life  of  the  pole  line.  But  decay  is  not  the  only  destructive  force 
which  operates  against  the  pole.  The  impact  of  passing  wheels  may 
damage  a  creosoted  pole  as  much  as  an  untreated  one.  The  sleet 
storm  is  no  more  a  respector  of  a  preserved  pole  than  one  unpre- 
served,  nor  does  creosoting  materially  strengthen  the  oole  except 
;n  so  far  as  it  may  prevent  a  decay  which  weakens;  and  in  city 
lines  the  progress  of  urban  development  may  render  the  substi- 
tution of  underground  lines  for  aerial  ones  imperative  long  before 
even  an  untreated  pole  will  fail  through  natural  causes.  In  'cross- 
country lines  the  normal  increase  of  business  may  demand  so 
many  additional  circuits  as  to  necessitate  rebuilding  the  line  from 
the  standpoint  of  required  increased  capacity  before  its  lifetime  is 
over.     Thus  in   considering  the  relative  advantages  of  treated  and 


untreated  Imc  inutcriul,  it  is  ncce»sary  to  remember  that  rotinig  \nne 
and  simple  is  by  no  means  the  only  reason  that  compels  a  recon- 
struction of  the  wire  plant,  but  a  pole  line  built  of  creosoted  timber, 
wisely  designed  in  a  location  where  it  is  likely  to  remain  undisturbed 
for  u  considerable  period  of  .Minicirnt  strength  to  resist  the  elements 
and  with  capacity  (o  meet  all  probable  demands  is  a  sagacious  invest- 
ment, and  where  it  is  possible  to  realize  such  conditions,  the  treated 
pole  is  by  far  the  best  material  to  select.  As  decay  takes  place  most 
rapidly  close  to  the  ground  level,  about  one  foot  above  or  below  this 
point,  it  would  seem  superfluous  to  treat  the  whole  of  a  large  pole 
III  the  endeavor  to  save  such  a  small  portion  from  rotting.  Many 
attempts  have  been  made  to  invent  a  local  treatment  which  would  be 
satisfactory,  but  so  far  none  of  these  efl'orts  have  succeeded  in  ac- 
complishing their  object,  for  all  forms  of  local  treatment  which  have 
been  sufliciently  efficacious  to  prevent  decay  at  the  ground  surface 
have  been  attended  by  so  much  greater  expense  as  to  nullify  the  at- 
tempted saving.  As  yellow  pine  poles  can  be  obtained  at  a  con- 
siderably less  price  per  pole  than  northern  timber,  the  expense  of 
creosoting  is  not  so  burdensome,  when  yellow  pine  is  used  as  in  the 
case  of  the  other  woods.  So,  for  all  these  reasons  the  process  of 
cresoting  is  steadily  making  headway,  and  within  the  last  few 
months  more  llian  one  telephone  company  has  installed  its  own 
plant  for  the  treatment  of  pole  line  material  and  report  favorable 
results. 

One  or  two  suggestions  for  local  treatment,  which  involve  very 
little  expense,  are  worthy  of  some  consideration.  Poles,  which  are 
carefully  shaved,  then  thoroughly  charred  over  a  hot  fire,  and  while 
hot  soaked  in  tar,  last  perceptibly  longer  than  those  which  are  set 
without  such  precautions.  A  plan  has  just  been  suggested  that 
involves  setting  the  pole  in  a  kind  of  socket,  slightly  larger  than 
its  diameter,  which  may  be  made  of  either  a  piece  of  iron  or 
vitrified  pipe  or  a  cylinder  of  concrete,  and  filling  the  space  between 
the  socket  and  the  pole  with  an  asphalt  concrete.  By  allowing  the  • 
socket  to  extend  a  few  inches  above  the  ground  it  is  hoped  that 
the  surface  decay  will  be  prevented.  This  idea  looks  hopeful,  but 
there  is  as  yet  no  experience  therewith. 

Owing  to  the  greater  scarcity  of  timber  in  Europe  than  in 
America,  much  more  attention  is  there  given  to  methods  of  pres- 
ervation and  to  the  construction  of  metal  poles  than  in  this  country. 
Other  processes  for  timber  preservation,  such  as  kyanizing  and  sim- 
ilar methods,  based  upon  the  injection  into  the  timber  of  salts  ex- 
pected to  coagulate  the  vegetable  albumen,  and  thus  preserve  the 
>vood  from  decay,  have  attained  much  greater  currency  and  meet 
with  much  more  favor  abroad  than  in  America.  The  use  of  struc- 
tural iron  poles,  built  either  of  wrought  iron  pipe  or  of  a  combina- 
tion of  angles  and  channels,  is  widely  in  vogue.  The  majority  of 
European  cities  insist  upon  pole  structures  which  are  architecturally 
far  superior  to  anything  we  here  possess,  and  of  a  much  more 
durable  character.  America,  however,  has  developed  the  conduit 
system  to  a  very  much  greater  extent  than  has  been  adopted  ia 
European  practice,  and  it  is  probably  for  this  reason  that  the 
structural  iron  pole  has  not  here  received  the  attention  it  deserves. 
In  street  railway  work  iron  poles,  where  trolley  lines  are  permitted 
in  business  districts,  are  almost  universal,  and  there  seems  to  be 
no  good  reason  why  the  telephone  and  telegraph  companies  should 
not  follow^  a  similar  example  in  their  most  important  lines.  An 
ingenious  inventor  has  suggested  a  plan  for  repairing  pole  lines, 
which  decay  has  already  rendered  insecure.  He  proposes  to  saw 
off  the  pole  square,  as  close  to  the  ground  as  possible.  Then  to 
extract  the  rotten  stub  and  to  replace  it  with  an  artificial  butt  of 
concrete,  to  which  the  pole  is  subsequently  bolted,  by  means  of 
4  or  6  iron  straps.  Certainly  this  is  a  novel  expedient,  and  where 
lines  are  not  subjected  to  great  bending  moments,  may  have  some 
value,  but  it  has  been  shown  that  the  greatest  stress  on  the  pole 
occurs  at  the  ground  surface,  hence  the  impossibility  of  designing 
any  kind  of  splice  at  this  point  which  will  confer  any  sensible  amount 
of  strength. 

But  omitting  from  consideration  all  preservative  processes,  the 
telephone  company  should  exert  strenuous  endeavors  to  secure  the 
best  possible  timber  for  poles.  There  is  no  better  method  than  to 
have  the  standing  trees  examined  by  an  inspector,  somewhat  skilled 
in  forestry,  and  withal  a  good  line  man,  with  a  knowledge  of  thf 
kind  of  poles  necessary  for  the  parycular  job  under  consideration. 
The  accepted  pole  should  be  marked,  and  only  felled  during  the 
three  winter  months  when  the  wood  carries  the  least  sap,  for  poles 
cut  in  spring  and  summer  decay  much  more  quickly.    As  soon  as  on 
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the  ground  the  poles  should  be  trimmed,  cut  to  the  required  length, 
peeled  and  roofed.  They  should  then  be  stacked  up  on  skids,  away 
from  the  earth  and  allowed  to  season  at  least  for  a  year,  prior  to 
setting.  Unfortunately,  only  the  largest  telephone  companies  can 
afford  to  carry  a  sufficient  stock  to  justify  so  careful  a  selection, 
and  the  majority  must  content  themselves  with  poles  purchased  from 
a  dealer,  who  probably  does  not  endeavor  to  do  anything  beyond 
supplying  poles,  which  approximately  correspond  to  the  specitications 
for  length  and  top  and  butt  circumference,  and  cases  are  on  record 
where  standing  poles  have,  within  a  week,  been  doing  duty  in  a 
working  line.  Consequently,  a  lot  of  very  poor  material  is  creeping 
into  pole  lines. 


Municipal  Ownership  Convention  in  New  York. 

A  convention  described  as  "National"  was  held  last  week  at  the 
Reform  Club,  New  York  City,  to  consider  municipal  ownership  and 
public  franchise  questions.  While  some  of  the  papers  and  discus- 
sions were  important  and  valuable,  the  public  interest  was  at  no 
time  striking,  and  the  attendance  never  appeared  to  reach  more 
than  forty  or  fifty,  of  which  number,  if  applause  is  any  indication, 
several  were  "cranks"  in  favor  of  undiluted  socialism.  In  fact,  the 
more  extreme  the  statements  or  arguments  against  individual  enter- 
prise or  private  ownership  of  anything,  the  louder  and  heartier  was 
the  applause  elicited. 

The  first  paper  was  read  by  Prof.  Joseph  F.  Johnson  on  "Recent 
History  of  Municipal  Ownership  in  the  United  States,"  prepared 
under  the  direction  of  the  late  Charles  Waldo  Haskins,  Dean  of  the 
New  York  University  School  of  Commerce.  It  called  attention 
to  the  backwardness  of  this  country  in  municipal  (Jwnership,  and  in 
the  matter  of  gas  lighting  said  that  Philadelphia  was  the  only  large 
city  which  owned  its  gas  plant.  Of  street  railways,  the  paper  said 
that  out  of  928  companies  reported  in  this  country  only  one,  in  Grand 
Junction,  Colo.,  was  owned  by  the  municipality. 

The  necessity  of  some  relief  from  the  charges  of  private  corpora- 
tions was  urged,  with  the  Consolidated  Gas  Company,  of  New  York, 
as  an  example.  The  paper  stated  that  in  1902  this  company,  after 
paying  all  fixed  charges  and  8  per  cent,  on  its  stock,  put  aside  a 
surplus  of  $2,100,000. 

"The  demand  for  municipal  ownership  is  finding  an  outlet  in 
the  growing  agitation  for  franchise  taxation.  Dr.  Whallen,  the 
Sociology  Librarian  of  New  York,  in  a  published  discussion  of  this 
subject,  states  there  are  but  two  bases  of  taxation — net  income  and 
actual  value.  Two  noticeable  efiforts  to  increase  the  taxes  of  cor- 
porations are  the  Illinois  Supreme  Court  decision  of  October  24. 
1901,  authorizing  the  Board  of  Equalization  to  assess  gas,  traction 
and  other  corporations  at  fair  cash  value,  thus  increasing  the  returns 
demanded  by  the  Chicago  Teachers'  Association  ;  and  the  work  of 
Tom  Johnson's  new  board,  which  raised  the  assessment  of  railway, 
gas  and  electric  companies  $17,000,000,  resulting  in  a  reduction  of 
the  tax  rate  from  3  per  cent,  to  2.6  per  cent." 

Mr.  C.  R.  Bellamy,  general  manager  of  the  municipal  street  rail- 
ways of  Liverpool,  read  a  paper  in  person  on  the  subject.  Facts,  as 
shown  in  Liverpool,  said  Mr.  Bellamy,  proved  more  than  any  amount 
of  speculative  opinion.  In  1897  a  company  rented  the  city's  tram- 
way lines,  which  belonged  to  the  municipality.  The  service  was  in- 
adequate. The  city  bought  the  concern's  rights  for  $2,723,400.  Elec- 
tric traction  was  adopted  throughout  the  system,  and  other  improve- 
ments were  made.  The  carrying  capacity  was  doubled.  This  table 
was  quoted  to  show  the  results : 

Percentage 
1897.  1902.  Increase. 

Passengers    58,409,084  109,335,585  184.66 

Mileage    6,013,180  11,790,815  96.08 

Receipts  $1,395,552  $.',431,320  74.25 

"The  city  had  developed  its  system  so  that  many  times  more  pas- 
sengers were  transported  annually  than  under  the  company's  manage- 
ment. The  city  had  grown  until  it  had  a  population  of  700.000.  A 
unit  fare  of  i  cent  had  been  established,  carrying  a  passenger  an 
average  distance  of  two  and  a  half  miles,  and  a  large  percentage 
of  passengers  were  obliged  to  pay  only  this  small  fare,  the  double 
fare  for  long  rides  not  affecting  many  travelers.  In  the  last  year 
of  the  company's  old  horse  traction  the  fatalities  had  numbered  8 
out  of  6,000,000  passengers;  under  city  regulation  the  number  had 
come  to  be  8  out  of  13,000,000." 

Mr.  Bellamy  continued  :  "Reviewing  the  position  as  between  com- 
pany and  municipal  control,  in  the  case  of  Liverpool,  which  may  be 


taken  as  typical  of  the  large  British  towns,  it  may  be  pointed  out, 
first,  that  no  one  is  suffering  by  the  change,  the  share  and  stock- 
holders, directors  and  officials  having  been  bought  out,  or  compen- 
sated on  ample  terms.  The  competition  with  the  local  railway 
service  has  been  helpful  to  the  citizens,  and  will  lead  the  railway 
companies  to  a  better  organization.  The  gain  to  the  traveling  public 
during  last  year  amounted  to  £320,000  (or  $1,536,000)  as  a  result 
of  lower  fares.  The  employees  gained  £40,000  (or  $192,000),  with 
free  uniform  clothing.  Notwithstanding  these  important  conces- 
sions, the  gross  profits  amounted  to  9J/2  per  cent.,  after  maintaining 
the  rolling  stock,  permanent  way  and  machinery  in  the  highest  state 
of  efficiency.  Six  per  cent,  of  this  amount  has  gone  to  interest  and 
sinking  fund,  2j4  to  a  general  reserve,  or  depreciation  fund,  and 
the  remainder,  amounting  to  £25,000  (or  $120,000),  transferred  to  the 
relief  of  the  local  taxes.  The  capital  expenditure  of  the  complete 
undertaking  has  been  shown  to  be  $8,756,280.  In  addition  to  the 
building  up  of  the  sinking  fund,  which  will  extinguish  the  debt 
within  twenty-five  years,  a  renewal  or  depreciation  fund  of  nearly 
$1,056,000  has  been  set  aside,  an  amount  equal  to  12  per  cent,  of  the 
capital,  which  will  continue  to  grow." 

Mr.  Bellamy  had  to  answer  many  questions.  He  said  they  did 
not  have  the  crowded  car  trouble  in  Liverpool,  as  the  cars  were 
double-decked.  Two-thirds  of  the  year  was  warm  enough  to  make 
outside  riding  comfortable.  In  winter  the  Traction  Committee  al- 
lowed nine  passengers  to  stand  up  inside,  but  the  tenth  had  to  get 
outside.  It  w-as  planned,  however,  to  close  the  top  decks  for  protec- 
tion against  the  weather. 

The  Traction  Committee  of  the  city,  he  said,  was  composed  of 
eighteen  members,  appointed  by  the  council.  He  himself  had  sole 
power  of  all  appointments  in  the  service,  and  there  were  some  ex- 
aminations, always  subject  to  his  prerogative.  The  limit  of  speed 
fixed  by  law  was  ten  miles. 

Mr.  C.  T.  Yerkes  presented  a  paper  against  public  ownership  of 
street  railways  and  said : 

"There  are  several  reasons,  however,  why  I  am  sure  that  municipal 
control  should  rarely  exist.  First,  all  business  ventures  should  be 
taken  hold  of  intelligently  and  with  due  consideration  for  economy. 
How  ridiculous  to  think  that  a  municipality  could  run  a  railroad 
economically  or  wisely.  The  people  who  are  connected  with  our 
railroads  are  with  few  exceptions  men  who  have  been  brought  up 
at  the  business,  many  of  them  having  large  interests  in  the  com- 
panies. The  little  details  are  understood,  and  everything  done  to 
the  ends  that  the  roads  may  be  profitable.  Economics  are  practiced, 
extensions  are  well  considered,  improvements  are  carefully  looked 
into  and  the  business  is  carried  on  in  a  profitable  and  economical  way. 
Can  we  for  a  moment  imagine  one  of  our  railroads  being  managed 
by  our  city  council  or  the  state  legislature? 

"The  results  would  be  really  amusing  if  they  were  not  so  serious. 
And  I  now  ask  the  question,  'Who  owns  our  railroads?'  and  I  an- 
swer, 'The  people.'  I  may  safely  say  that  millions  of  the  population 
of  our  country  have  interests  in  our  railroads  throughout  the  land. 
They  are,  however,  that  class  of  people  generally  who  have  earned 
the  right  to  that  ownership.  I  fail  to  see  any  attempt  at  municipal 
ownership,  in  Europe  particularly,  but  is  a  failure  as  considered  with 
what  it  might  be  with  private  ownership.  Take  Glasgow,  for  in- 
stance, which  is  looked  upon  as  being  one  of  the  best  instances  of 
municipal  ownership  in  the  world,  and  we  find  the  expenses  of  con- 
struction and  operation  amounting  to  such  a  sum  as  would  shame 
any  private  corporation.  And  the  people  who  are  in  charge  of  the 
Glasgow  works  are  most  honorable  gentlemen,  and  I  believe  did 
the  best  that  their  abilities  permitted. 

"We  look  through  Europe  and  find  railroad  lines  operated  by  the 
government,  and  where  such  is  the  case  we  can  rest  assured  that  the 
operation  is  not  only  most  expensive  but  extremely  poor.  Who 
would  have  the  hardihood  to  think  that  if  we  had  had  municipal 
control  in  this  country  for  the  last  twenty  years  we  would  have  had 
this  great  system  of  railroads  that  now  exists?  It  is  a  fact  that 
every  state  by  its  laws  promotes  the  growth  of  railroads  and  en- 
courages private  ownership  and  makes  our  country  teem  with  the 
rails  and  its  accompaniments.  That  this  private  ownership  can  be 
abused  there  is  no  doubt,  but  what  cannot  be?  No  matter  what  the 
abuses  have  been  as  relates  to  this  country,  it  is  far  ahead  of  any- 
thing like  municipal  control." 

Mr.  R.  P.  Porter  presented  an  interesting  paper  on  municipal 
\ersus  private  ownership.  He  said  that  he  had  been  asked  to  discuss 
for  the  convention  that  boundless  field  of  municipal  activity  which 
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ii  pniMiril  III  iii.ikc  llu-  lllln^ll  vili/ni  llic  c^ln^l;mt  Mibjccl  of  imilii- 
ci|>al  noliciliidc  iroin  the  time  when  in  his  criulle  he  i>  fed  on  muni 
tipul  nulk  lo  the  day  when  his  remains  arc  reduced  to  ashes  in  a 
municipal  crcniaioriuni.  Itc.sides  the  numerous  inchisirics  at  present 
being  carried  on  hy  British  municipalities,  applications  have  been 
made  to  Parliament  (or  powers  for  the  manufacture  of  steam  en- 
gines, dynamos,  gas  and  electric  fittings,  jiaving  materials,  cold  air 
storage,  ice  manufacture,  milk  supply,  stores,  saloons,  iiotcis,  bicycle 
tracks,  etc.  Street  car  factories  had  been  established,  municipal 
telephones  were  being  undertaken,  and  a  system  of  tire  insurance 
is  being  discussed.  Municipal  banks,  nnmicipal  pawnshops,  muni- 
cipal bakeries  and  even  municipal  collieries  had  been  seriously  pro- 
posed. To  the  connnon  place  duties  connected  with  public  health, 
streets,  policing,  protection  from  fire,  etc.,  must  be  added  all  the 
more  intricate  businesses.  These  industries,  he  said,  must  be  car- 
ried on  at  the  risk  of  the  ratepayers,  by  representatives  not  elected 
because  of  special  experience,  but  because  of  party  aftiliation. 

"The  rush  of  English  municipalities  into  speculative  enterprises," 
Mr.  Porter  said,  "has  resulted  in  an  enormous  increase  in  local  in- 
debtedness. Last  year  sanction  was  given  to  loans  amounting  in 
the  aggregate  to  no  less  than  $144,677,465,  and  the  average  amount 
added  in  each  of  the  last  three  years  has  been  only  just  short  of 
$125,000,000.  Never  before  has  there  been  any  approach  to  these 
figures.  In  1891  the  sum  was  $37,02i,4y5.  while  the  average  for 
some  years  previously  had  been  about  $J5,ooo.o(X).  In  1875  the  Eng- 
lish local  debt  was  about  $20  per  head  of  the  population.  It  is 
now  over  $50.  While  local  indebtedness  in  the  United  Kingdom 
has  risen  from  $464,100,500  in  1875.  to  $1,469,320,000  in  lyoo.  and 
stands  at  $1,650,000,000  at  the  present  time,  per  capita  increase  of 
from  $20  to  $50  per  head  of  population,  the  aggregate  per  capita 
debt  of  the  137  largest  cities  in  the  United  States  has  decreased  from 
$56.62  in  1880  to  $48.05  in  1902." 

Omitting  New  York,  where  the  per  capita  debt  had  remained  about 
stationary  while  the  assessed  value  of  property  had  more  than 
doubled,  Mr.  Porter  said  that  in  the  thirty-five  principal  cities  of 
the  United  States  the  net  per  capita  debt  had  decreased  in  twenty- 
two  and  increased  in  thirteen,  the  increase  in  four  out  of  the  thir- 
teen being  only  slight.  In  the  same  period  the  value  of  taxable 
property  had  more  than  doubled  in  many  cities  and  had  in  some  in- 
creased threefold.  A  similar  comparison  of  a  like  number  of  the 
principal  British  cities  showed  an  increased  debt  per  head  of  popu- 
lation in  nearly  every  case. 

It  seemed  evident,  he  said,  that  the  results  of  municipal  trading  in 
England  had  greatly  increased  debt,  not  only  actually  but  relatively 
to  the  assessed  ratable  values  and  per  head  of  population.  "The 
e.xcuse  offered  for  the  enormous  increase  of  local  debt  in  England," 
he  said,  "is  that  a  considerable  part  of  it  has  been  contracted  for 
productive  industries.  But  the  profits  from  many  of  these  concerns, 
under  municipal  management,  are  very  small  indeed.  The  only  re- 
liable estimate  on  these  profits  may  be  found  in  a  paper  by  the  presi- 
dent of  the  Royal  Statistical  Society  in  which  he  showed  that  on  a 
borrowed  capital  of  $416,895,000,  with  an  average  annual  income 
of  $44,490,000,  upon  which  only  the  sum  of  $405,835  had  been  set 
apart  for  depreciation,  or  about  H  per  cent.,  there  was  an  average 
net  profit  for  the  five  years  ended  March.  1898,  of  $1,851,705,000,  or 
about  14  per  cent,  on  the  outstanding  debt,  which  the  local  gov- 
ernment board  then  put  at  $359,415,000." 

Mr.  Porter  went  on  to  point  out  that  public  utilities  in  the  United 
States  were  far  ahead  of  those  in  England.  In  England,  as  else- 
where, the  private  companies  set  the  pace  in  enterprise,  he  said,  and 
even  in  reducing  the  price  to  the  public.  This  was  true  of  gas 
plants.  Municipalities,  he  said,  had  not  been  known  to  lead  in  enter- 
prise. The  street  railways  of  England,  where  about  half  are  ow^ned 
by  municipalities,  were  not  nearly  comparable,  he  said,  w^ith  those  in 
the  United  States.  Great  Britain,  he  declared,  would  have  had 
4.000  or  5.000  miles  of  first-class  electric  railways  by  this  time,  but 
for  the  stifling  effect  of  municipal  trading.  In  conclusion,  Mr.  Porter 
said  a  municipality  could  work  no  cheaper  than  private  enterprise, 
and  a  city  council,  constantly  changing  its  membership,  was  not 
superior,  as  a  board  of  management,  to  the  directors  of  a  successful 
company.  With  municipal  ownership,  he  said,  employees  must  always 
be  retained  at  high  wages. 

"It  would  go  ill  at  the  next  election  with  any  one  who  suggested 
that  they  be  discharged  because  they  are  useless,  or  that  expenses 
should  be  cut  down."  Mr.  Porter  added.  "The  Birmingham  City 
Corporation  now-  employs  over  7,000  men,  and  the  street  railways. 


if  taken  o\er  by  the  city,  would  employ  1,500  more.  The  servanti 
and  ollicials  of  llic  Cilasguw  Corporation  are  put  at  about  i5,(xx>. 
Well  org.'ini/cd,  such  groups  must  have  great  influence  in  municipal 
elections.  Reflect  for  a  moment  what  an  orgiiiii/ation  like  Tammany 
would  become  if,  in  addition  to  the  present  force  of  oflicials  an 
army  of  industrial  employees  shoiiUI  be  added.  These  arc  not 
imaginary  but  real  dangers  from  the  adoption  of  municipal  owner- 
ship and  operation.  The  establishment  of  enormous  bureaucracies 
and  the  cre.ition  of  a  privileged  class  of  employees  would  constitute 
a  menace  to  the  public  weal." 

Mr.  Robert  Donald,  of  London,  on  the  subject  of  "Municipal 
Ownership  of  Tramways  in  British  Towns,"  said  in  part:  Almost 
all  the  large  cities  (Great  Britain)  not  only  own  but  operate  their 
own  tramways.  The  London  County  Council  is  operating  72^^  miles 
and  is  building  ic«  miles.  Glasgow  owns  and  operates  103  miles, 
Liverpool  90.  Edinburgh  owns  lines  and  a  comjiany  f)perates  them. 
Companies  are  confined  to  the  smaller  towns  in  Itlngland  :ind  Scot- 
land. One  of  the  elements  which  helped  forward  the  municipali- 
zation movement  was  the  bad  management  of  companies  which  al- 
lowed their  undertakings  to  become  dilapidated  to«;iids  the  latter 
end  of  their  leases.  They  paid  their  workmen  so  disgracefully  that 
ihere  were  serious  strikes.  Cars  were  dirty,  horses  bad,  service 
irregular.  The  advantages  of  municipal  ownership  are  considerable. 
It  regulates  fares,  provides  for  workingmen's  cars,  and  fair  treatment 
to  employees;  all  this  besides  a  yearly  rental  when  the  lines  are 
leased.  Local  civic  pride  and  jealousy,  however,  prevent  c<j-operation 
between  iininicipalities  on  a  large  scale.  In  Glasgow  the  aim  of  the 
iKunicipality  has  not  been  to  make  a  profit  in  relief  or  local  taxation, 
l.ut  to  carry  tite  greatest  possible  number  of  persons  the  longest 
possible  distance  at  the  lowest  possible  fare.  By  the  end  of  the  present 
year  most  of  the  municipalities  will  have  complete  systems  of  electric 
traction  and  in  almost  all  large  centers  of  population  municipal 
ownership  of  street  railways  is  likely  to  be  extended.  The  scope  for 
private  enterprises  will  be  confined  chiefly  to  linking  towns  together 
and  opening  up  rural  districts. 

Mr.  Donald  ga\e  the  subjoined  statistics  as  to  municipal  and 
private  roads : 

Municipalities Companies 

Capital  Capital 

No.        Expended.     Mileage.      No.  Expended.  Mileage. 

£  f 

1882-3  28  2,227,192        lyo'A        "3  7.523.63s        501 

1888-9   29  2,959,633         243ji  12s         10,704,958         706J4 

1892-3   35  3.105.636         274!4  118         10,998,516         6861/2 

1896-7   42  4,459,488         367ji  1:7         10,405,622  663!/5 

1897-8   47  6,116,687         450  116         10,376,282         614 

1898-9   61  8,134,530         519'A  108         10,468,692         6o2Vi 

1899-1900   70         10,203,604         584H  107         11,532,284         59254 

1900-t   99         14,057,664         689!/^  114         12,741,359         616 

While  public  bodies,  at  the  end  of  that  year  (March,  1901), 
operated  only  27  per  cent,  of  the  total  undertakings,  they  earned 
43  per  cent,  of  the  aggregate  net  revenue  and  carried  46  per  cent,  of 
the  total  number  of  passengers  conveyed.  Since  1901  the  greatest 
development  in  municipal  tramways  has  taken  place,  while  many 
of  the  companies  figuring  in  the  above  returns  have  been  expropriated. 

On  the  subject  of  electric  lighting,  an  elaborate  paper  was  presented 
in  manuscript  by  Mr.  Victor  Rosewater,  of  Omaha.  Mr.  Ellicott, 
city  electrician  of  Chicago,  also  defended  the  work  done  there.  Mr. 
J.  B.  Cahoon.  past  president  and  secretary  of  the  National  Electric 
Light  Association,  read  a  pithy  analytical  paper  on  the  subject  and 
said :  Each  community  or  municipality  may  do  as  it  seems  best  in  the 
matter  of  lighting  its  streets ;  may  either  enter  upon  the  business 
itself  or  contract  with  a  private  corporation  to  furnish  it  with  the 
necessary  lights.  The  great  majority  of  cities  in  this  country  still 
continue  to  let  out  the  contracts  for  this  work  to  private  corporations 
and  on  the  whole  this  has  worked  satisfactorily.  The  big  plant  in 
Chicago  is  only  doing  about  12  per  cent,  better  than  the  average 
of  the  small  plants  throughout  the  State,  when  we  might  fairly  look 
for  30  per  cent.  In  other  words,  if  by  operating  a  big  plant  with 
approximately  a  capacity  of  5,000  lamps,  it  cannot  show  a  better 
economy  than  12  per  cent,  over  the  average  country  plant  in  the 
same  state,  we  may  fairly  assert  that  this  plant  has  failed  to  effect 
any  saving  to  the  city  by  operating  its  own  plant. 

If  we  municipalize  electric  light  plants  we  take  away  the  incentive 
to  progress  towards  a  cheaper  method  of  production  and  a  cheap- 
ening of  the  price  accordingly ;  for  it  is  a  well-known  fact  that 
where  municipalities  have  started  into  any  such  enterprise  so  far 
as  they  were  concerned  progress  ceased.    Electricity  is  by  no  means. 
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fully  developed,  and  the  only  way  to  make  further  improvements  is 
by  private  companies  forcing  the  manufacturers  to  improve  apparatus. 

To-day  the  old  electric  light  companies  are  heavily  capitalized,  not 
from  injecting  water  into  their  securities,  but  fr(jm  the  fact  that 
they  have  paid  the  usual  penalty  for  entering  a  new  field.  They 
paid  high  prices  for  the  original  apparatus.  In  a  short  time  this 
had  to  be  replaced  by  a  better  grade,  and  this  in  turn  has  had  to 
be  replaced  by  modern  apparatus.  What  profits  were  made  were 
promptly  paid  out  in  dividends,  and  nothing  was  set  aside  for  the 
replacement  of  apparatus.  Depreciation  was  never  thought  of; 
hence  the  burden  on  the  electric  light  plant  is  much  heavier  than  on 
any  other  form  of  manufacturing  plant.  We  do  not  want  to  stop 
progress  in  the  electrical  fields  and  fall  behind  the  world  we  are 
now  leading. 

I  think  the  great  trend  of  all  argumeiUs  on  the  nnniicipal  owner- 
ship question  in  the  past  has  been  along  the  lines  as  to  whether  the 
municipal  plant  can  be  operated  so  as  to  furnish  lights  for  a  city  at 
a  less  cost  than  the  existing  company  can  furnish  them.  I  say  frankly 
that  the  municipal  plant  cannot  furnish  light  at  as  low  a  cost,  all 
things  considered,  as  the  city  can  obtain  from  the  local  private 
company. 

Mr.  Rosewater's  paper  said:  We  are  told  that  even  if  it  were 
possible  for  the  municipality  to  effect  a  large  financial  saving  for 
its  taxpayers  and  private  consumers  of  electric  light,  and  to  secure 
for  them  the  increment  accruing  from  the  steady  growth  of  popula- 
tion and  business  which,  for  the  private  corporation,  is  absorbed  in 
the  franchise  value,  political  exigencies  would  stand  in  the  way. 
The  bugaboo  of  politics  is  always  handy  for  use  upon  timid  people 
or  those  who  merely  seek  for  an  excuse.  Establish  municipal  owner- 
ship by  the  acquisition  of  an  electric  lighting  plairt,  declare  its  op- 
ponents, and  it  is  at  once  dragged  into  politics.  That  with  proper 
ci\il  service  regulations  the  plant  can  be  operated  without  undue 
political  interference  is  certainly  a  possibility,  and  that  the  acquisition 
of  such  a  plant  would  exert  the  strongest  influence  for  protecting  the 
public  service  from  the  bane  of  politics,  is  no  more  than  reasonable 
to  expect. 

On  the  other  hand,  who  will  deny  that  the  private  electric  lighting 
corporations  are  constantly  in  politics.  The  regularly  recurring 
necessity  of  securing  new  franchise  grants,  of  barring  out  com- 
petitors, or  heading  ofif  hold-ups,  of  renewing  contracts  for  street 
illumination,  almost  compel  each  privileged  corporation  to  be  active 
in  politics  in  order  to  claim  favors  from  the  powers  that  be.  In  every 
city  of  any  pretentions  in  this  country  the  franchised  corporations 
constitute  the  most  pernicious  factor  in  local  politics.  They  have  a 
community  of  political  interest  that  draws  them  together,  and  they 
exert  themselves  as  a  rule  in  political  contests  on  one  side  or  the 
other  with  their  consolidated  strength. 

The  real  question  is  whether  it  is  better  for  the  numicipality  to 
operate  its  own  electric  lighting  plant  or  reserve  to  itself  only  the 
right  to  regulate,  with  compensation  for  the  franchise  either  by 
fixed  money  payment  or  profit  sharing  arrangement.  If  financial  con- 
siderations alone  were  to  govern,  the  answer  would  depend  upon  the 
terms  agreed  to,  although  it  is  hard  to  see  how,  if  the  city  may 
rightfully  claim  part  of  the  profit  on  the  percentage  plan,  it  may 
not  with  equal  propriety  and  justice,  do  the  work  itself  and  take 
it  all. 

The  city  owes  it  to  its  citizens  who  may  ho  private  consumers  of 
electric  light  to  protect  them  against  exorbitant  charges,  and  it  can 
do  this  best  when  it  is  alone  interested  as  owner  and  operator.  Muni- 
cipal ownership  of  electric  lighting  may  have  to  wait  its  turn  among 
the  many  demands  urgently  pressing  upon  the  resources  of  American 
cities,  yet  no  progressive  programmes  of  contemporary  municipal 
reform  will,  without  it,  meet  the  requirements  of  current  popular 
thought. 

Mr.  Fred.  F.  Ingram,  electric  lighting  commissioner  of  Detroit, 
made  a  statement  very  favorable  to  the  municipal  plant  there,  but 
quite  refuted  in  every  detail  by  the  analysis  given  in  these  pages  last 
week,  so  that  to  repeat  them  would  require  a  reprint  of  that  five-page 
criticism  of  the  recent  annual  report  of  the  commission. 

Dr.  Charlton  T.  Lewis  made  a  vigorous  argument  against  muni- 
cipal business  and  in  favor  of  private  ownership  and  managcm-n  . 
"Personal  initiative,  individual  self-respect,  the  independent  thought 
of  the  free  man — these  are  all  utterly  inconsistent  with  paternalism 
in  government."  .^s  to  debauchery  of  the  electorate,  he  said  :  "The 
merest  glance  at  the  body  of  voters  in  any  of  our  great  cities  is  con- 
clusive.    In    New   York,   for   example,   the  taxes   are   borne   almost 


wholly  Ly  the  owners  of  the  soil.  These  are  much  less  than  one  in 
twenty  of  the  voters.  The  city  government,  by  its  taxing  power, 
draws  its  supplies  directly  from  less  than  5  per  cent,  of  the  popu- 
lation. It  disburses  these  vast  revenues  at  the  will  of  the  entire  body. 
Now  it  is  not  in  the  end  the  interest  of  any  large  body  of  citizens  that 
extravagance  and  corruption  should  prevail  in  the  government.  The 
average  family  in  the  city  suffers  serious  loss  and  injury  from  such 
conditions.  But  the  number  of  voters  who,  in  their  immediate  daily 
wages,  in  salaries,  in  favors  obtained  by  political  influence,  in  pecula- 
tions and  benefits,  direct  or  indirect,  profit  by  extravagance  and  cor- 
ruption in  the  administration,  is  several  times  as  great  as  the  number 
of  those  who  pay  the  taxes.  In  other  words,  for  every  business 
investment  of  enterprise  which  we  put  into  the  hands  of  a  municipal 
government,  we  are  increasing  the  power  and  the  temptation  of 
those  who  are  not  taxpayers  to  take  unjustly  from  those  who  are. 
We  are  bribing  voters  against  reform.  We  are  creating  a  vast  and 
permanent  corruption  fund  to  prevent  our  local  elections  from  result- 
ing in  a  pure  and  efficient  administration.  As  long  as  this  condition 
of  affairs  remains  every  such  proposition  is  a  blow  aimed  at  the 
foundations  of  our  institutions." 

Mr.  Thomas  Fulton,  secretary  of  the  Citizens'  Union,  told  of  the 
investigations  he  had  made  of  nnmicipal  affairs  in  this  city,  and 
of  the  great  waste  of  public  moneys  they  had  revealed  to  him.  "I 
find  that  a  large  proportion  of  the  employees  of  this  city  work  from 
thirty-five  to  forty  hours  a  week,  not  deducting  holidays  or  vacations. 
Thousands  of  our  employees  actually  work  about  twenty-five  hours 
a  week  the  year  round,  deducting  holidays  and  vacations,  and  they 
give  very  inferior  service  at  that.  The  present  government  very 
rightly  stands  for  the  eight-hour  day.  Trade  unions  were  respon- 
sible for  it.  It  means  eight  hours  of  actual  labor.  I  would  respect- 
fully point  out  to  the  present  administration  that  eight  hours  does 
not  mean  seven  or  six  or  five  hours,  any  more  than  it  means  nine  or 
ten  hours.  The  heads  of  the  departments  work  hard  and  many  hours, 
but  too  little  of  their  time  is  spent  in  seeing  that  other  people  work. 
We  are  spending  more  money  than  ever,  and  with  proper  supervision 
the  government  ought  to  be  run  at  75  per  cent,  of  the  present  outlay." 

On  the  question  of  the  public  or  private  ownership  of  telephones  a 
spirited  controversy  arose.  The  introductory  address  on  this  subject 
was  made  by  Mr.  U.  N.  Bethell,  general  manager  of  the  New  York 
Telephone  Company,  on  the  topic,  "The  Superiority  of  Corpora- 
tion Ownership  of  Telephones."  A  number  of  statements  made  by 
Mr.  Bethell  in  support  of  his  position  were  controverted  by  Prof. 
Frank  Parsons  of  the  Boston  Law  School,  who,  going  over  the  same 
ground  that  Mr.  Bethell  had  traversed  in  his  address,  drew  entirely 
different  conclusions.  There  is  a  general  impression  in  electrical 
circles  that  Mr.  Bethell  is  an  absolute  master  of  his  subject,  as  well 
as  a  model  of  fair  and  direct  argument  in  his  discussions  of  the 
subject. 

Prof.  Parsons  favored  municipal  ownership.  He  submitted  charts 
showing  reductions  in  the  cost  to  the  public  where  independent 
concerns  had  entered  a  monopolized  field,  and  said  that  greater 
reductions  could  be  made  by  the  municipalities.  A  paper,  prepared 
by  A.  R.  Bennett,  on  "European  Experience  of  Public  Ownership 
of  Telephones,"  was  read  by  the  secretary.  Mr.  Bennett  is  engineer 
for  Glasgow  and  other  British  municipal  telephone  systems.  Several 
of  these  papers  are  of  interest,  as  well  as  the  discussions,  but  reports 
or  copies  are  not  at  present  available  for  publication. 

Allan  Ripley  Foote,  editor  of  Public  Policy,  spoke  of  the  "Regula- 
tion and  Taxation  of  Public  Service  Corporations."  Among  the 
other  speakers  were  John  R.  Commons,  secretary  of  the  Taxation 
Committee  of  the  National  Civic  Federation  :  Raymond  V.  Ingersoll, 
George  H.  Shibley  and  Eltwed  Pomeroy,  the  subjects  of  the  last  two 
being  direct  government  by  the  people  through  the  initiative  and 
referendum.  After  Mr.  Ingersoll  had  defended  labor  unions  and 
mentioned  "scabs,"  Dr.  William  Henry  Hale,  a  lawyer  of  Brooklyn, 
rose  and  said  that  he  was  surprised  to  hear  a  man  like  Mr.  Ingersoll 
use  the  word  "scabs."  Not  long  ago,  said  Dr.  Hale,  he  painted  his 
own  fence  in  Brooklyn.  It  took  him  one  day,  whereas  a  union  painter 
employed  by  a  neighbor  occupied  a  whole  week  painting  the  same 
sort  of  fence  in  no  better  style.  Then,  he  continued,  as  he  worked 
late  at  his  painting,  a  painter  walked  up  to  him  and  threatened  to 
report  him  to  the  union  for  painting  after  union  hours.  "And  it 
was  my  own  fence!"  .;aid  the  speaker.  "The  tyranny  of  labor  is 
worse  than  the  tyranny  of  capital."  The  last  sessions  of  the  convention 
were  given  up  chiefly  to  a  discussion  of  franchise  questions. 
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New  Brooklyn  Rapid  Transit  Power  Siaiioii. 


Till-  lti'(iiikl)ii  Uiipiil  'I'raiiNit  Cuinpiiny  «'"  Hmm  aiid  to  its  elec- 
trical c^'OiTatiiig  !.y.stfm  a  new  pnvscr  Iidusc,  mkw  approacliing  coin- 
plctiiin.  At  present  there  urc  (our  inuin  generating  plants,  uggre- 
galing  aliiuit  jj.ikx)  kw.  The  capacity  of  the  new  station  will  be 
j^i.ooo  hp.  part  of  which  will,  however,  be  in  substitution  for  that 
of  obsolete  generating  .ipparatus  in  one  of  the  older  stations. 

The  new  power  house,  known  as  the  "Central  Station,"  is  located 
at  Third  Avenue  and  I'irst  Street.  The  accompanying  illustra 
tions  show  the  building  and  the  interior  of  the  generating  room  in 
its  present  condition.  The  engine  room  will  contain  at  first  six 
4.000-lip  units,  placed  in  rows  of  four  each,  le:iving  space  for  two 
more  units,  which  at  present  is  occupied  by  two  direct-current  rail 
way  generators. 

The  boilers,  which  are  of  the  water-tube  type,  are  arranged  on 
two  lloors,  there  being  thirl>^lwo  ()50-hp  boilers  in  ail,  with  coal 
storage  above.  The  condensers  are  furnished  by  the  Worihinglon 
Company,  as  are  also  the  air  pumps  and  other  au.\iliary  apparatus 
relating  thereto.  The  engines  were  built  by  the  Allis-Chalmers 
Company,  and  are  of  the  vertical  marine  type  of  4,000-hp  rated 
capacity  each,  directly  connected  to  Weslinghouse  2,700-kw  gen- 
erators. Although  the  most  economical  cui-olT  for  the  engines  is  at 
4.000  hp,  the  gu.iraiitee  calls  for  etVicienl  working  at  6,000  hp,  and 
the  generators  are  also  guaranteed  to  operate  successfully  under 
50  per  cent,  overload.  Six  of  these  generators  are  of  the  three-phase 
alternating-current,  revolving-licld  type,  generating  current  at  6,600 
volts  and  25  cycles,  and  the  other  two  are  Westinghouse  railway 
generators,  delivering  current  at  575  volts.  The  steam  pressure  is 
to  be  175  pounds.  There  is  a  50-ton  traveling  crane  with  a  lo-ton 
au.xiliary  hoist,  which  traverses  the  entire  length  of  the  engine 
room.  Coal-conveying  apparatus  is  to  be  installed  in  duplicate, 
and  will  have  a  capacity  of  moving  125  tons  of  coal  per  hour.  This 
limit  being  made  by  the  capacity  of  the  coal  lower  on  the  receiving 
dock.  .Vshes  will  lie  handled  by  means  of  an  electric  locomotive  and 
hopper  cars. 

This  station  will  supply  five  sub-stations,  of  which  four  are  now 
erected,  namely,  the  Tompkins  sub-station,  located  at  Tompkins 
Avenue  and  Fulton  Street,  which  serves  the  central  portion  of  the 
system :   the  Halsey  sub-station,  w  hich  serves  the   eastern  district : 


FIG.    I.^ — VIEW    OF    EXTERIOR   OF    NEW    CENTR.\L    STATION. 

the  Essex  sub-station,  which  furnishes  power  to  the  East  New- 
York  district,  and  tjie  Coney  Island  sub-station,  which  takes  care  of 
the  large  summer  excursion  business  in  that  direction.  There  will 
be  a  fifth  sub-station  in  Flatbush,  which  has  not  yet  been  com- 
menced. This  station  w-ill  be  near  the  Brighton  Beach  line  and  wil' 
supply  power  to  the  district  now  supplied  by  the  Thirty-ninth  Street 
power  station.  The  total  proposed  rotary  capacity  of  thi  sub-sta- 
tions is  as  follows :  Essex  sub-station.  2,coo  kw ;  Tompkins  sub- 
stalicn.  3.500  kw  :  Halsey  sub-station.  7.000  kw :  Coney  Island  sub- 
station. 3.CO0  kw . 

.\11  of  the  transformers  and  rotary  converters  in  the  sub-stations, 
as  well  as  the  switchboard  apparatus,  were  furnished  by  the  West- 
inghouse Company.  The  Halsey  sub-station  equipment  consists  of 
five   i.ooo-kw  rotaries.     This   station   also  contains   a  boo'ter   made 


from  two  direct -current  generut<jr8  tliat  were  saved  from  a  lire  in 
one  of  the  company's  power  stationx  a  year  or  two  ago,  and  which 
have  been  rewound  for  this  service.  In  the  view  of  the  interior 
given  in  the  illustration  below  lhi»  booster  can  be  seen  on  the 
left,  while  on  the  right  is  shown  the  inelliod  of  starting  the 
rotaries  by  means  of  an  induction  motor.  Throughout  the  entire 
system  tlic  rotaries  are  started  in  this  manner.  The  l^sscx  sub- 
station consists  of  a  cmnbined  storage  battery  anc!  rotary  converter 


l-'lU.    2. — VIEW    OF    INTERIOR    OF    GENERATING    KOO.M. 

>tation.  The  storage  battery  rooms  are  behind  the  rotary  room,  the 
icar  part  of  the  building  consisting  of  two  stories,  both  being  occupied 
by  the  batteries.  The  present  capacity  of  the  Essex  battery  is  2,000 
amp-hours.  There  has  been  installed  one  rotary  converter  of  1,000  kw 
capacity,  and  there  is  accommodation  for  three  other  rotaries.  The 
Tompkins  sub-station  contains  two  i,ooo-kw  rotaries  and  one  500-kw 
rotary.  The  Coney  Island  sub-station  is  already  equipped  with  its 
full  complement  of  3,000  kw,  containing  one  i,ooo-kw  rotary  and 
four  500-kw  rotaries.  This  station  is  a  very  important  one,  although 
it  serves  a  territory  upon  which  only  the  summer  traffic  is  heavy. 
It  has  been  the  custom  to  help  out  this  part  of  the  road  by  means 
of  a  portable  storage  battery,  contained  on  old  elevated  cars,  which 
could  be  moved  from  one  part  of  the  system  to  another,  being  used 
at  East  New  York  during  the  winter  and  at  Coney  Island  during 
ilie  summer.  These  cells  have  now  been  permanently  placed  at  the 
Essex  sub-station,  as  the  completion  of  the  Coney  Island  rotary 
>nb-station  has  given  sufficient  current  supply  to  this  section  of 
the  system.  It  is  the  intention  of  the  company  to  move  a  part  of 
these  rotaries  to  other  sub-stations  during  the  winter  months  to  take 
care  of  the  car-heater  load.  This  will  keep  the  equipment  in  use 
throughout  the  year  and  relieve  the  road  from  paying  fixed  charges 
on  idle  machines. 

There  will  also  be  erected  a  6,ooo-kw  sub-station  near  the  Brook- 
lyn terminal  of  the  Brooklyn  Bridge,  and  to  be  known  as  the  Bridge 
■iub-station.  The  conduits  for  the  high-tension  feeders  leading  to 
the  station  have  already  been  laid,  four  i,ooo-kw  rotaries.  the  initial 
equipment,  have  been  ordered,  and  the  station  is  expected  10  be 
running  before  next  winter. 

A  temporary  sub-station  has  recently  been  constructed  near  the 
site  of  the  permanent  Bridge  sub-station.  It  consists  of  a  wooden 
building  about  30  ft.  x  50  ft.  The  walls  are  covered  on  the  inside 
with  asbestos  board  and  the  roof  is  of  tin.  This  sub-station  has 
been  built  during  the  last  few  weeks,  and  will  receive  high-tension 
current  from  the  Edison  Illuminating  Company,  which  until  recently 
*vas  not  available.  The  railway  has  been  buying  all  the  power  it 
could  get  from  the  lighting  company  lor  many  months,  and  this 
t"mporary  sub-station  will  be  used  to  hirdle  any  that  may  be  set  at 
liberty  by  the  operation  of  the  new  pow-er  station,  or  such  additional 
ns  can  now  be  spared  fnm  the  lighting  circuits.  The  Manhattan 
and  Brooklyn  illuminating  companies  are  connected  by  three-phase 
cables  laid  across  the  Brooklyn  bridge.  One  of  these  cables  has 
been  cut.  and   both  ends  are  connected   to  the   switchboard   of  the 
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temporary  sub-station.  The  controlling  switches  are  so  arranged 
that  current  can  be  obtained  directly  from  Manhattan,  directly  from 
the  Brooklyn  power  station,  or  the  two  ends  can  be  joined,  and  the 
illuminating  companies  work  without  connection  with  the  railway 
circuits.  The  present  installation  of  the  sub-station  consists  of  one 
i,ooo-kw  Westinghouse  rotary  and  three  400-kw  transformers,  but 
this  is  expected  to  be  duplicated  in  the  near  future. 


Axle  Train  Lighting. 


The  topic  considered  at  the  February  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  was  "Axle  Train  Lighting,"  on  which 
subject  three  papers  were  presented  describing  the  same  number  of 
commercial  systems  of  train  lighting.  A  communication  by  Prof. 
Geo.  D.  Shepardson  treating  the  subject  from  the  general  engineering 
standpoint  was  also  read,  and  will  be  reprinted  in  these  columns  in 
a  following  issue.  In  opening  the  session  President  Scott  sketched 
the  conditions  applying  to  train  electric  lighting.  The  fundamental 
difficulty,  he  said,  lies  in  the  fact  that  the  available  methods  of 
transforming  energy  and  of  storing  electrical  energy  are  so  cumber- 
some and  inadequate.  The  very  difficulties  are  an  appeal  for  new 
methods,  for  simple  and  efficient  methods  of  transforming  energy 
from  its  abundant  and  convenient  sources  into  the  desired  form  of 
electrical  current.  The  motion  energy  of  the  train  is  almost  infinite 
compared  with  the  meagre  amount  of  energy  required  for  a  few  glow 
lamps,  but  apparatus  for  transforming,  regulating  and  storing  that 
energy  is  complicated  and  costly.  The  chemical  energy  contained  in 
a  few  pounds  of  coal  would  be  ample  for  the  evening  lighting  of  a 
whole  train  could  it  be  efficiently  transformed  into  electrical  energy. 
An  ice  machine  by  which  the  heat  in  a  pail  of  water  could  be  ab- 
stracted in  the  form  of  electrical  energy  would  illuminate  a  car 
during  a  long  journey  as  a  lump  of  ice  was  being  frozen. 

Mr.  Elmer  E.  Sperry,  in  a  paper  entitled  "Axle  Lighting,"  an- 
nounced a  new  system  of  axle  lighting  now  in  process  of  develop- 
ment. Few  details  were  given,  but  the  claim  was  made  that  taking 
the  items  of  deterioration  and  up-keep,  as  developed  by  the  plants 
which  have  been  longest  in  operation  and  including  interest  and  all 
essential  factors,  it  can  be  stated  that  a  candle-power-hour  can  be 
produced  for  about  68  per  cent,  of  the  cost  of  compressed  gas,  and 
that  such  gas,  as  now  used,  costs  in  the  neighborhood  of  46  per  cent, 
more  than  an  equal  illumination  in  candle-power  by  the  new  system. 
Following  is  the  disclosure  of  the  system  so  far  as  given  in  the  paper: 

The  sensitive  moving  parts  may  be  statically  balanced,  freeing  them 
entirely  from  any  response  to  the  vibrations,  jerk  and  jar  of  the  car, 
and  rendering  them  entirely  independent  thereof.  This  device  may  be 
relied  upon  thoroughly  to  regulate  not  only  the  potential  as  deliverd 
to  the  lighting  circuit  under  varying  conditions  of  load  and  battery 
pressure,  but  also  to  handle  the  generator  under  all  possible  condi- 
tions of  speed  variation,  reversal  and  change  of  load.  Furthermore, 
it  has  been  found  that  a  number  of  valuable  features,  having  an 
important  bearing  on  this  particular  subject,  and  which  have  never 
before  been  introduced  as  factors,  may  be  employed  with  perfect 
success  with  this  system  of  control  and  regulation.  Not  the  least 
of  these  is  a  constant-speed  generator,  the  use  of  which  cuts  down 
the  torque  delivery  from  the  axle,  and  thus  the  power  absorbed  from 
the  axle,  in  exact  accord  with  the  demand  for  electricity  at  the  time 
from  the  generator.  When  the  battery  is  nearly  charged,  this  current 
should  be  largely  reduced,  and  its  e.m.f.  slightly  and  gradually  in- 
creased. Any  device  which  will  take  from  a  moving  train  only  the 
power  that  is  at  that  instant  required  to  be  developed  and  as  the 
demand  falls  off  will  release  all  overplus  of  power  to  the  train,  is 
certainly  desirable,  if  not  positively  necessary  to  the  success  of  the 
coming  train-lighting  equipment.  Especially  is  this  true  in  view  of 
the  fact  that  by  this  device  a  large  amount  of  power  now  wasted  is 
not  only  saved  but  left  available  for  traction  purposes  to  the  loco- 
motive, which  is  already  taxed  to  its  utmost  to  meet  the  modem  de- 
mand for  high  speeds  of  heavy  equipment.  Moreover,  by  this  sys- 
tem the  weight  of  battery  and  generators  may  be  reduced,  and  the 
whole  system  rendered  simple  in  the  extreme. 

Nothing  is  found  necessary  to  the  installation  inside  the  car  except 
the  ordinary  switch-panel  for  controlling  the  lamps  of  the  car.  In 
some  instances,  such  as  private  and  wild-cat  cars,  it  might  be  advis- 
able to  install  a  voltmeter  and  ammeter  or  a  combined  single  in- 
strument which  has  been  designed.  Again,  in  this  particular  style 
of  equipment,  there  has  been  included  apparatus  designed  primarily 


to  reinforce  the  battery  when  such  a  car  is  required  U)  stand  idle 
on  a  siding  for  a  considerable  length  of  time.  This  equipment  allows 
the  batteries  to  be  charged  from  the  ordinary  iio-volt  alternating 
current  as  well  as  direct-current  service.  Such  service  is  to  be  had 
in  almost  any  station  whenever  the  necessity  arises,  thus  furnishing 
an  element  of  the  system  not  met  in  equipment  heretofore  offered  on 
the  markt.  In  this  instance  the  constant-speed  machine  does  not 
require  to  take  on  its  load  at  lower  than  its  normal  speed.  There- 
fore, it  is  of  minimum  weight  and  size.  The  generator  is  suspended 
interior  to  the  truck  and  no  belts  or  other  than  toothed  wheels  are 
employed  in  driving.  All  parts  are  housed  in  dust-proof  cases  and 
automatically  oiled,  and  designed  to  operate  for  long  periods  without 
attention.  The  generator  itself  is  sealed  and  can  work  in  snow, 
wet  or  dry  with  equal  reliability.  The  heating  factor  is  low  and 
radiation  ample  to  keep  the  temperature  well  within  prescribed 
limits.    The  air-wash  still  further  reduces  the  liability  to  overheat. 

A  paper  by  Arthur  J.  Farnsworth  entitled  "An  Axle  Light  System 
of  Train  Lighting,"  described  the  system  of  the  Consolidated  Rail- 
way Electric  Light  &  Equipment  Company,  of  which  company  the 
author  is  chief  engineer.  The  general  principle  of  the  system  is  the 
control  of  the  output  of  the  generator,  which  is  kept  constant  by 
varying  the  resistance  in  the  field  circuit  to  correspond  to  the 
train  speed.  The  regulating  mechanism  which  accomplishes  this 
is  thrown  into  action  by  any  variation  of  the  generator  current  when- 
ever the  generator  current  varies  from  normal.  It  is  designed,  first, 
to  maintain  a  constant  output  of  the  generator  at  all  train  speeds 
above  the  "critical  speed,"  or  the  speed  at  which  it  becomes  operative ; 
and,  secondly,  to  maintain  a  constant  voltage  at  the  lamps,  whether 
they  are  being  fed  from  the  battery  alone,  or  whether  they  are  con- 
nected in  multiple  with  both  the  generator  and  battery  at  speeds 
above  the  critical  speed. 

The  generator  in  this  system  is  installed  upon  the  truck  of  the 
car,  and  driven  from  the  axle  by  means  of  a  belt ;  a  regulator  is  in- 
stalled in  any  convenient  location  in  the  interior  of  the  car,  and  a 
storage  battery  hung  in  a  suitable  box  from  the  car  body.  The  gen- 
erator is  an  iron-clad,  bipolar,  shunt-wound,  laminated  field  motor. 
The  armature  shaft  carries  a  worm  operating  gear  and  cam,  which 
throws  a  switch  when  the  direction  of  rotation  of  the  armature  is 
reversed.  The  polarity  of  the  generator  is  thus  maintained  correct, 
independent  of  the  direction  in  which  the  train  is  moving. 

The  regulator  contains  a  solenoid  with  spring-balanced  plunger 
to  control  its  operation;  the  generator  field  rheostat;  a  small  electric 
motor,  connected  by  means  of  worm  gear  and  ratchet  mechanism  to 
the  rheostat  to  operate  it;  an  automatic  switch  or  cut-out,  for  auto- 
matically switching  the  generator  in  multiple  with  the  lamps  and 
battery  at  the  critical  speed,  when  the  speed  is  rising,  and  for  cutting 
it  out  at  the  same  speed  when  the  speed  is  falling;  and  a  variable 
lamp  resistance  operated  by  the  same  mechanism  that  works  the 
field  rheostat.    All  the  operations  of  the  regulator  are  automatic. 

The  battery  is  usually  proportioned  to  provide  for  about  ten  hours' 
continuous  burning  of  all  the  lamps,  although  in  the  case  of  cars 
subject  to  long  lay-overs,  this  capacity  may  be  increased.  Current 
for  the  lamps  is  thus  insured  under  all  ordinary  circumstances  arising 
in  practice.    Fig.  i  gives  a  diagram  of  circuits. 

As  the  train  accelerates  and  the  generator  voltage  builds  up,  cur- 
rent flows  through  the  fine  wire  windings  of  the  cut-out  coils  and 
their  cores  become  magnetized  in  proportion  to  the  rise  in  voltage. 
When  the  voltage  of  the  generator  reaches  the  point  where  it  about 
equals  that  of  the  battery,  the  magnetic  pull  of  these  coils  overcomes 
their  weight  and  that  of  the  lever  and  resistance  of  an  opposing 
spring,  and  the  switch  goes  in  and  connects  the  generator  in  mul- 
tiple with  the  battery  and  lamps.  The  main  dynamo  circuit  is  then 
complete  from  the  generator,  G,  through  a  fuse,  F.  and  through  the 
solenoid,  5",  through  the  two  coarse  wire  coils  in  multiple  of  a  cut- 
out, C.  cut-out  switch,  A^.  through  the  battery,  and  back  to  the  nega- 
tive terminal  of  the  generator.  If  the  lamp  circuits  arc  turned  on, 
the  current  divides,  part  going  to  the  battery  and  part  through  a 
lamp  resistance,  E,  to  the  lamps.  L.  -\s  the  speed  of  the  train  increases 
above  the  critical  speed,  i.  e.,  the  speed  where  the  cut-out  goes  in, 
the  generator  current  increases  in  proportion  until  it  reaches  the 
point  where  the  magnetic  pull  on  the  solenoid  core  balances  the 
pull  of  its  opposing  spring. 

Any  further  increase  of  train  speed,  tending  to  increase  the  current 
generated,  will  cause  the  solenoid  spring  to  be  overbalanced  and 
throw  into  gear  the  ratchet  mechanism,  and  move  the  generator  field 
rheostat  arm  through  one  or  more  contacts  until  the  current  is  cut 
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down  tu  tlic  proper  ainoiiiit  und  the  <ioleiiui(l  plunger  is  again  in 
e<iuilibriun).  A  still  further  increase  in  ^prrd  will  act  in  (he  sapic 
manner.  A  decrease  in  speed  will  cause  the  niechaiiisni  to  act  in  a 
similar  manner  to  cut-out  resistance  from  the  field  circuit  of  the  gen- 
erator. The  generator  current  is  thus  ninintnincd  nearly  constant 
at  all  speeds  above  the  critical  speed. 

At  high  train  speeds,  when  the  battery  is  being  charged,  the  poten- 
tial ditTcrcnce  between  its  terminals  necessarily  increases,  and  to 
maintain  the  voltage  at  the  lamps  constant  it  is  necessary  to  insert 
in  series  with  the  lamp  circuits  a  resistance  proportional  to  the  in- 
crease in  voltage  of  the  battery  above  its  normal  discharge  voltage. 
By  means  of  a  reach  rod  engaKing  through  a  roller  a  circular  cam 
upon  a  rheostat  shaft,  .-/.  rtsistauce  begins  to  be  thrown  in  the  lamp 
circuits  at  the  same  time  it  is  first  thrown  in  the  generator  field. 

The  regulator  is  adjusted  in  each  case  for  the  average  run  of  the 
car,  so  that  it  shall  maintain  the  generator  output  sufRcicnt  to  keep 
the  battery  charged  without  excessively  overcharging  it.    As  will  be 


FIG.    I. — C0NS0LID.\TED    CAS.    LIGHTING    SYSTEM. 

noticed  on  the  wiring  diagram,  the  series  solenoid  may  be  partially 
short-circuited,  if  desired,  by  means  of  the  same  switch  that  turns  on 
the  lamp  circuits.  In  this  manner,  during  the  daylight  run  of  the 
car,  the  generator  output  is  maintained  at  a  small  amount,  but,  as 
soon  as  the  lamps  are  lighted,  the  output  instantly  increases — each 
value  of  the  output  being  maintained  constant. 

Except  for  those  few  moments  when  the  lamp  resistance  is  being 
inserted,  the  voltage  variation  at  the  lamps  can  easily  be  kept  within 
4  or  5  per  cent. 

The  power  required  to  operate  this  system  varies  with  the  equip- 
ment of  the  car,  and  the  number  of  lamps  it  contains,  and  varies 
from  one  to  two  hp  per  car.  It  is,  therefore,  insignificant  compared 
with  the  power  developed  by  a  moderfn  passenger  locomotive.  There 
is  no  drag  on  the  locomotive  when  starting,  or  until  the  critical 
speed  has  been  reached,  vk'hich,  on  through  trains,  is  from  twelve  to 
fifteen  miles  per  hour.  Under  this  speed  the  armature  is  simply 
revolving  with  no  other  than  frictional  resistance. 

The  following  table  gives  approximate  data  of  the  equipment: 

Equipment.  Capacity.        Space  Occupied.  Weight. 

Generator   -58  c.p.  lamps.     33"xi4"xi3"       500  lbs. 

Regulator     75  8  c.p.  lamps. 

9  E  Battery  (Single) 

24  lamps  for   10  hours   160  amp.  hours. 

13  E  Battery  (Single) 

36  lamps   for   10   hours    240  amp.  hours. 

9  E  Battery   (Double) 

48  lamps  for  10  hours   320  amp.  hours. 

13   E  Battery  (Double) 

72  lamps  for  10  hours 480  amp.  hours. 


TIh   iIijiiI  |)apcr,  entitled  "An  Electric  Car  Lighting  System,"  dc 
scribed  the  system  of  the  liliss  Electric  Car  l.iglitiiiK  Company,  the 
author  IniiiK  Mr.  W.  L.  Bliss,  president  of  that  company.     In  this 
system  the  k<  Ticrator  is  located  directly  on  the  truck  fiamc,  and  so 
arranged  that  its  armature  is  caused  to  rotate  by  means  of  a  median 
ical  connection  with  the  axle.    A  storage  battery  carried  on  the  car 
supplies  the  electrical  energy  necessary  to  operate  the  lamps  when 
ever  the  armature  of  the  generator  revolves  at  a  speed  too  low  to 
render  the  same  operative,  or   when  the  armature  ceases  to  rotate, 
which  condition  is  obviously  attained  when  the  car  is  at  rest.     Aux- 
iliary automatic   apparatus,   acting   in   conjunction    with   the  above, 
render  the  operation  of  tljc  entire  system  automatic. 

The  motor  is  installed  on  the  truck  frame.  Two  brackets  011  the 
frame  of  the  geiuralor  carry  in  roller  bearings  a  hollow  gear  shaft, 
through  which  the  c.ir  axle  passes.  Driving  connection  between  the 
gear  shaft  and  axle  is  obtained  by  means  of  a  two-armed  dog  secured 
on  the  axle,  and  four  driving  springs  attached  thereto  by  means  of 
ball-and-socket  fastenings,  and  also  to  a  similar  dog  on  the  gear  shaft. 
This  gives  a  flexible  connection  which  allows  for  axial  variations  of 
the  axle  and  liolluw  shaft. 

The  generator  is  of  the  iron-clad  type,  with  four  poles,  the  frame 
being  so  designed  as  to  render  the  interior  readily  accessible  with  a 
iiiinimum  of  trouble.  The  armature  winding  is  of  the  two-circuit 
type  requiring  but  two  brushes.  The  brushes  are  mounted  on  a 
carrier  which  causes  them  to  take  up  a  diametrically  opposite  position 
when  the  motor  of  the  car  is  reversed. 

Fig.  2  gives  a  diagram  of  circuits.  The  generator  switch  shown  is 
automatic  in  its  action  and  completes  the  circuit  between  the  gen- 
erator and  battery  when  the  former  is  delivering  its  normal  charging 
voltage,  and  breaks  the  circuit,  and  breaks  it  when  the  voltage  drops 
below  this  point.     It  consists  of  a  solenoid  with  two  separate  con- 
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FIG.   2. — BLISS  CAR  LIGHTING  SYSTEM. 

centric  coils.  The  inside,  or  lifting  coil,  is  wound  with  fine  wire, 
and  is  connected  as  a  shunt  across  the  terminals  of  the  generator. 
The  outside,  or  releasing  coil,  is  wound  with  heavy  wire  and  con- 
nected in  series  with  the  generator  and  storage  battery.  Within 
the  central  tube  and  free  to  work  in  a  vertical  direction,  is  a  soft 
iron  plunger,  attached  to  and  insulated  from  which  is  a  laminated 
metal  brush.  When  the  generator  develops  its  normal  voltage,  the 
fine  wire  coil  will  raise  the  plunger,  causing  the  metal  brush  to  make 
connection  between  two  metallic  contacts.  The  current  then  flows 
through  the  contacts,  brush  and  series  coil  and  through  the  battery, 
the  series  coil  being  wound  in  such  a  direction  that  this  current  aids 
the  shunt  coil  in  holding  up  the  plunger  and  brush.  When  the  volt- 
age of  the  generator  becomes  less  than  that  of  the  battery,  current 
will  flow  from  the  battery  in  a  reverse  direction  through  the  series 
coil  and  generator  and  oppose  the  action  of  the  shunt  coil.  The 
weight  of  the  plunger  and  brush  is  now  sufficient  to  cause  the  opening 
of  the  switch  by  gravity. 

Upon  the  top  of  the  iron  frame  of  the  automatic  generator  switch 
is  mounted  a  triple  contact,  consisting  of  a  three-part  segmental 
socket  and  a  conical  plug  fitting  the  same.  The  plug  is  raised  and 
lowered  by  means  of  a  tail-rod  attached  to  the  plunger  of  the  switch. 
When  the  plunger  is  down  and  the  generator  switch  open,  the  plug 
connects  the  three  segments  together.  When  the  plunger  and  plug 
are  raised  by  the  lifting  coil,  the  triple  contact  is  broken.  The  plug 
is  insulated  from  the  tail-rod  and  a  flexible  conductor  permanently 
connects  the  plug  with  an  insulated  terminal,  also  mounted  on  the 


March  7,  1903. 


ELECTRICAL     WORLD     and     ENGINEER. 


407 


iron  frame.  One  lead  of  a  resistance  coil,  located  in  the  upper  part 
of  the  switch-box,  is  connected  to  this  insulated  terminal,  and  the 
other  lead  is  connected  to  the  front  segment  of  the  triple  contact. 
The  negative  lead  of  the  generator  is  also  connected  to  this  segment. 
The  leads  of  the  lifting  coil  are  connected,  respectively,  to  the  posi- 
tive of  the  generator  and  the  terminal  to  which  the  flexible  conductor 
is  attached.  Thus  it  will  be  seen  that  when  the  plug  establishes  the 
triple  contact,  it  also  short-circuits  the  resistance  coil.  When  the 
plug  is  raised,  it  throws  the  resistance  into  series  with  the  lifting  coil. 

The  resistance  is  thrown  into  series  with  the  lifting  coil ;  first  to 
reduce  the  current  and  consequent  heating  in  the  coil,  which  would 
otherwise  change  its  resistance  and  alter  the  adjustment  of  the 
switch,  and  second  to  reduce  the  magnetizing  effect  of  the  coil,  so  that 
less  discharge  current  will  be  required  in  the  releasing  coil  to  open 
the  switch,  as  above  explained. 

The  function  of  the  triple  contact  is  to  short-circuit  the  lamp 
"bucker"  and  series  field,  to  be  described  later,  thus  avoiding  the 
drop  that  would  otherwise  take  place  in  the  lamp  circuit  when  the 
battery  was  discharging,  and  to  render  the  bucker  inoperative  at 
speeds  below  20  m.p.h.,  when  the  generator  switch  is  open. 

There  are  32  cells  of  battery,  and  the  generator  is  so  designed  that 
when  running  at  20  miles  per  hour  it  generates  64  volts.  At  60  miles 
per  hour  the  voltage  would  be  192,  but  regulation  limits  the  voltage 
delivered  to  80  volts.  The  method  of  regulation  consists  in  generat- 
ing, by  independent  means,  a  counter  e.m.f.  in  the  field  circuit  of 
the  generator,  which  increases  in  proportion  to  the  speed  and  voltage, 
and  hence  reduces  the  field  current.  This  is  done  by  means  of  an 
arrangement  called  a  "bucker,"  consisting  of  a  revolving  shaft  carry- 
ing two  armatures.  One  of  these  armatures  with  its  commutator 
and  field,  constitutes  a  plain  shunt  motor,  which  takes  its  power 
from  the  generator  mains  and  whose  sole  function  is  to  rotate  the 
shaft.  It  is  obvious  that  this  motor  runs  only  when  the  generator  is 
in  operation.  The  other  armature  has  two  windings  and  two  com- 
mutators, and  revolves  in  a  field  excited  by  the  current  flowing 
through  the  battery.  This  double-wound  armature,  with  its  two 
commutators  and  field,  constitutes  the  ".bucker"  proper.  The  motor 
simply  drives  it.  The  winding  connected  in  the  lamp  circuit  is 
called  the  "lamp  bucker,"  and  the  winding  connected  in  the  field 
circuit  of  the  generator  the  "field  bucker."  The  field  of  the  "bucker" 
is  referred  to  as  the  series  field,  that  of  the  motor  as  the  motor  field. 

When  no  current  flows  through  the  battery  none  flows  through  the 
series  field,  and  hence  no  e.m.f.  is  generated  in  the  "bucker" ;  but 
when  current  flows  through  this  series  field  e.m.fs  are  generated 
in  almost  exact  proportion  to  the  strength  of  the  field.  No  current 
will  flow  through  the  series  field  under  the  following  conditions : 

1st.  When  the  generator  is  inoperative,  automatic  generator  switch 
open,  and  no  lamps  lighted,  e.  g.,  car  standing  still  in  day  time.  2d. 
When  the  generator  is  operative,  automatic  generator  switch  closed, 
no  lamps  lighted  and  the  generator  voltage  equal  to  the  battery  volt- 
age, e.  g.,  running  20  miles  per  hour  in  day  time.  3d.  When  the  gen- 
erator is  operative,  automatic  generator  switch  closed,  no  lamps 
lighted  and  batteries  discharging,  carrying  all  or  a  portion  of  the 
lamp  load,  e.  g.,  running  20  to  25  miles  per  hour  at  night,  lamps 
lighted.  Current  would,  in  this  case,  flow  backward  through  the 
series  field,  as  the  battery  is  discharging,  were  it  not  prevented  from 
so  doing.  4th.  When  the  generator  is  operative,  automatic  generator 
switch  closed,  lamps  lighted,  and  generator  just  carrying  the  lamp 
load,  batteries  neither  charging  nor  discharging,  e.  g.,  running  25 
miles  per  hour  at  night,  lamps  lighted. 

Under  these  conditions,  no  regulation  of  generator  or  lamps  is 
necessary.  Only  one  condition  obtains  when  regulation  is  necessary, 
and  that  is :  sth.  When  the  generator  speed  and  voltage  have  risen 
and  the  battery  is  being  charged,  e.  g.,  running  above  25  miles  per 
hour.  Then  the  voltage  at  the  lamps  rises  and  must  be  kept  constant, 
whether  the  lamps  are  lighted  or  not.  The  conditions  are  such  that 
the  e.m.f.  of  the  "bucker"  increases  in  proportion  to  the  rise  of 
e.m.f.  at  the  battery  terminals. 

The  other  winding  of  the  "bucker"  is  connected  inversely  in  series 
with  the  field  of  the  generator,  and  generates  a  counter  e.m.f.,  which 
weakens  the  field  of  the  latter  to  such  a  degree  that  the  e.m.f.  of 
the  generator  is  just  sufficient  at  the  maximum  train  speed  to  force 
the  maximum  predetermined  current  through  the  battery  and  series 
field.  The  regulation  tends  to  maintain  constant  current  through  the 
battery  and  series  field  at  a  given  train  speed.  The  lamp  load  is 
carried  by  the  generator  precisely  as  in  the  case  of  a  constant  po- 
tential machine  and  does  not  aflfect  the  charging  current  flowing 
through  the  battery.     Since  the  "bucker"  receives  or  absorbs  energy 


from  the  lamp  circuit  and  the  field  circuit  of  the  generator,  such 
energy  is  transformed  into  mechanical  power  and  tends  to  revolve 
the  shaft  and  thus  relieve  the  motor  of  that  work.  In  fact,  when 
the  apparatus  is  fully  loaded,  the  motor  becomes  a  generator  and 
puts  back  into  the  system  about  60  per  cent,  of  the  energy  consumed 
by  the  "bucker"  in  effecting  regulation. 

In  this  system,  the  generator  remains  connected  as  a  self-exciting 
machine,  and  eventually  furnishes  the  strong  current  in  its  field  re- 
quired to  produce  64  volts  at  the  low  speed  of  20  miles  per  hour. 
Separate  excitation  for  the  field  of  the  generator,  and  also  for  the 
field  of  the  motor  which  drives  the  "bucker,"  thus  enabling  the 
motor  to  start  readily,  is  supplied  by  means  of  current  from  the 
storage  battery,  which  current  is  limited  to  a  small  value  by  the  field 
resistance.  The  circuit  from  the  storage  battery  through  the  field 
resistance  is  controlled  by  an  automatic  device  called  the  air  switch, 
which  is  connected  with  the  air  brake  system.  When  the  locomotive 
is  coupled  the  air  switch  circuit  is  closed,  and  vice  versa.  When  the 
automatic  generator  switch  closes,  it  short-circuits  the  air-switch,  in 
addition  to  its  other  functions. 

The  discussion  which  followed  the  reading  of  the  papers  was 
participated  in  by  Messrs.  Scott,  Carhart,  Arnold,  Lyndon,  Bliss, 
von  Recklinghausen,  Blodgett,  Henry,  Hogan,  Farnsworth,  Lock- 
wood,  Sloan,  Stott,  Sperry,  W.  N.  Smith  and  McElroy.  In  reply  to 
further  information  concerning  the  system  described  by  Mr.  Sperry, 
Mr.  Lyndon  said  that  the  attorneys  had  forbidden  disclosures  further 
than  given  in  the  paper.  Mr.  Blodgett  described  a  train-lighting  plant 
experimented  with  about  14  years  ago  on  the  Boston  &  Albany  Rail- 
road, the  storage  batteries  being  charged  at  each  end  of  the  line. 
Mr.  W.  N.  Smith  regretted  that  the  scope  of  the  papers  was  not 
extended  to  include  the  system  used  on  the  New  York  Central, 
Lake  Shore,  Pennsylvania,  Chicago  &  Northwestern,  Milwaukee  & 
St.  Paul,  Northern  Pacific  and  possibly  other  roads,  which  consists 
of  an  engine  generating  set  supplied  with  steam  from  the  locomotive, 
in  connection  with  a  storage  battery.  Mr.  Bliss  criticised  this  system 
and  Mr.  Sperry  corrected  a  statement  that  it  was  applied  to  all  fast 
trains.  The  Twentieth  Century  Limited  and  other  fast  trains  have 
axle  equipments.  Mr.  McElroy  condemned  belt  and  similar  drives, 
and  announced  a  car-lighting  system  which  he  would  possibly  make 
the  subject  of  an  Institute  paper. 

Several  references  having  been  made  to  the  adaptability  to  train 
lighting  of  the  vapor  lamp  on  account  of  the  wide  range  of  voltage 
through  which  it  will  give  efficient  service,  Mr.  von  Recklinghausen 
said  that  he  feared  the  same  problem  would  be  met  that  the  Cooper 
Hewitt  Company  has  encountered  in  trying  to  persuade  the  public, 
especially  the  ladies,  to  consider  the  mercury  vapor  lamp  a  nice  light. 
As  to  the  lamp  being  put  to  such  use  under  the  varying  voltages 
which  are  met  with  in  train  lighting,  that  is  a  thing  he  could  not  say 
very  much  about,  practically  nothing,  except  that  it  is  a  very  ticklish 
question  and  not  at  all  as  simple  as  it  may  seem  to  be  from  present 
indications. 


Russian  Fire  Alarms. 


"In  St.  Petersburg,  the  capital  of  Russia,  the  arrangement  of 
fire  alarms  is  rather  peculiar  and  decidedly  unique,  and  the  fire 
alarm  telegraph  is  an  unknown  thing.  Instead  a  fireman  is  at  all 
times  in  the  tower  of  the  City  Hall,  and  he  watches  the  surrounding 
city  to  catch  the  first  glimpse  of  a  fire.  When  a  fire  is  discovered 
during  the  day  he  runs  up  black  balls  on  the  top  of  the  tower  as 
signals ;  at  night  red  lanterns  are  used.  The  number  of  the  balls 
or  lanterns  shows  the  district  or  ward  in  which  the  fire  is  located," 
says  a  writer  on  "Foreign  Fire-fighters,"  in  the  January  Cosmopol- 
itan. "As  soon  as  the  signal  is  seen  by  the  man  on  duty  at  an  engine 
house  he  rings  a  bell  outside,  which  calls  together  the  members  of 
the  company,  who  may  be  scattered  over  a  couple  of  blocks.  This 
method  is  not  conducive  to  quick  time  in  reaching  the  scene ;  and 
from  twenty  minutes  to  half  an  hour  is  good  work,  unless  the  fire 
happens  to  be  near  an  engine  house." 


Wireless  Telegraph  Congress. 

It  is 'alleged  that  the  attitude  of  the  German  Government  on 
the  whole  subject  of  wireless  telegraphy  will  not  be  defined  until 
the  proposed  meeting  of  the  international  congress  on  the  subject  is 
held.  The  date  of  this  conference  is  still  uncertain,  as  the  British 
reply  to  the  invitation  has  not  been  received. 
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CURRENT    NfcWS   AND    NOThS. 


lOll.l  nU.lil'HONE  ASSOCIATION.-  VUc  scvciitli  annual 
nieclinj;  iii  iho  lnwii  Tilciiiionc  Association  will  be  iicltl  at  tlic  Savery 
House,  Dc$  Moines,  Iowa,  on  March  lo  and  ii.  Mr.  Charles  C. 
Dccrintj,  till-  bccrctary,  is  assured  that  llu-ic  will  be  a  good  attendance 
from  all  over  the  state. 


NEW  GERMAN  CABLE.— Th^  German  Cable  Company  has 
linishcd  laying  its  second  line  to  New  York  as  far  as  the  Azore 
Islands,  i,20o  miles.  The  remainder  will  not  be  laid  for  several 
months,  as  tlie  cable  is  still  being  manufactured.  The  British  and 
German  postal  authorities  are  arranging  to  lay  new  North  Sea  cables, 
to  facilitate  comnnmication  between  Uerlin  and  London 


ANGLO-BELGIAN  Tlil.ErilONE  CABLE.— The  new  Anglo- 
Belgian  cable-telephone  line  has  just  been  opened  at  a  charge  of 
$1.92  for  a  three-minute  conversation.  The  cable  connection  is  from 
St.  Margarets  Bay  to  Ostend,  a  distance  of  sixty  miles.  This  is 
said  to  be  the  longest  telephone-cable  in  the  world.  Paris  telephone 
authorities  say  that  London  will  be  able  to  speak  with  Rome  before 
the  summer. 


PALACE  TROLLEY  CW/?5'.— Society  women  in  New  Orleans 
have  begun  a  movement  to  have  the  street  railway  company  put  on 
palace  cars  for  their  convenience  and  comfort.  They  say  they  can- 
not ride  in  the  present  cars  when  they  are  in  afternoon  or  evening 
dress,  as  the  cars  are  dirty  and  there  is  no  telling  who  their  seatmatc 
may  be.  They  do  not  mind  paying  extra  fares  for  the  use  of  ex- 
clusive cars. 

U.  S.  UNITS  OF  LENGTH  AND  MASS.— An  amusing  feature 
of  the  present  controversy  concerning  the  metric  system,  in  which 
one  party  holds  to  the  yard  and  pound  as  consecrated  Anglo-Saxon 
standards,  is  that  the  United  States  fundamental  legal  standards  of 
length  and  mass  are  the  meter  and  the  kilogram,  respectively,  and 
not  the  yard  and  pound.  Owing  to  discrepancies  found  between  the 
standard  yard  kept  at  Washington  and  that  of  the  British  Govern- 
ment, a  meter  made  under  the  direction  of  an  international  com- 
mittee was  adopted  by  our  government  as  the  standard  of  length, 
and  the  yard  is  legally  expressed  as  the  3600/3937  part  of  this  stan- 
dard. For  similar  reasons  the  kilogram  was  adopted  as  the  funda- 
mental unit  of  mass,  and  the  pound  is  legally  defunct  in  terms  of 
this  unit. 


CHICAGO  INSTITUTE  MEETINGS.— The  Chicago  branch  of 
the  American  Institute  of  Electrical  Engineers  will  have  a  combined 
social  and  technical  meeting  at  the  rooms  of  the  Western  Society 
of  Engineers  in  the  Monadnock  Block,  Tuesday  evening,  March  10. 
A  short  time  w'ill  be  devoted  to  a  discussion  of  train  lighting  and 
the  remainder  of  the  evening  given  over  to  a  smoker,  with  light 
refreshments  and  a  social  time.  The  executive  committee  of  the 
Chicago  branch  met  February  28  and  decided  on  the  dates  and  sub- 
jects of  meetings  for  the  rest  of  the  season.  A  number  of  features 
of  especial  local  interest  have  been  introduced  into  the  programme 
which  will  be  announced  later.  One  of  these  will  be  a  discussion 
of  his  report  on  the  Chicago  transportation  problem  by  Bion  J. 
Arnold,  on  March  24. 


BRITISH  TRAMJVAYS.— An  official  report  relating  to  tramway 
undertakings  shows  that  in  the  United  Kingdom,  at  the  end  of 
June  last,  there  w-ere  1,484  miles  of  tramway  open  to  traffic,  885 
miles  being  in  the  hands  of  local  authorities.  The  capital  expendi- 
ture on  these  lines  was  $125,782,680,  of  which  $74,029,295  was  spent 
by  the  local  authorities.  The  total  expenditure  on  capital  account 
was  $157.811, 335-  The  number  of  horses  employed  was  24,120,  of 
"locomotive  engines  "  388,  and  of  cars  7,752.  The  passengers  carried 
during  the  year  totalled  up  to  1,394.452,983,  and  the  gross  receipts 
were  $33396,455.  The  net  receipts  were  $9,307,090,  the  working  ex- 
penses being  $24,089,365.  The  net  receipts  in  1898,  when  there  were 
1,064  miles  of  lines  open  to  traffic,  were  $5,161,155.  Of  1,186  miles 
of  lines  in  England  and  Wales,  now  open,  691  are  worked  by  elec- 
tricity.    The  rest  will  soon  follow  from  present  indications. 


Committee  has  been  completed.  It!>  recommendations  in  regard  lo 
tiie  standardiuition  ol  varioub  iron  and  htccl  sections  approximate 
very  closely  those  adopted  in  the  United  States  and  Germany.  It  is 
cbtimated  that  the  standardization  will  result  in  having  millions  of 
pounds  sterlmg  annually  to  the  British  manufacturer  and  user.  In 
structural  steel  alone  the  reduction  of  cost,  it  is  said,  will  amount 
to  $3,750,o(x>  annually,  and  it  is  held  that  the  standardization  will 
enable  the  British  manufacturer  to  deliver  quicker,  and  to  avoid  the 
delay  which  has  resulted  in  the  United  States  securing  so  many 
locomotive  and  bridge  contracts  for  South  Africa  and  Kgypt.  The 
Firitish  Government  has  promised  the  co-operation  of  all  the  heads 
of  departments,  and  is  determined  to  enforce  the  use  of  standards, 
so  that  in  an  emergency  it  may  be  able  to  get  its  rec|uiremcnts  from 
liritish  firms. 


ELECTROPLATING  APPARATUS.— A  tumbling  drum  for 
plater's  use,  patented  to  Joseph  Walters,  of  Sumter,  S.  C,  differs 
from  prior  devices  of  the  kind  in  the  minor  details  of  construc- 
tion and  mounting.  Its  elements  are  the  usual  perforated  wooden 
barrel  mounted  for  rotation  upon  a  stationary  cathode  shaft,  the 
cathode  conductors  extending  from  the  shaft  into  proximity  to  the 
periphery  of  the  drum  and  into  contact  with  the  articles  contained 
therein,  and  the  charging  door  for  the  small  articles  which  it  is  de- 
signed to  treat.  An  unusual  feature  of  the  invention  relates  to  use 
rather  than  structure,  and  consists  in  the  portable  character  of  the 
whole  device,  and  its  employment  not  only  for  the  plating  but  for  the 
preliminary  cleaning  and  washing  of  the  articles  as  well.  The  sug- 
gestion is  that  the  drum  containing  the  articles  to  be  prepared  for 
plating  be  first  immersed  and  revolved  in  a  suitable  cleaning  solution 
or  in  several  such  solutions  in  sequence,  then  rotated  in  water  until  the 
articles  are  thoroughly  washed,  and  finally  transferred  bodily  to  the 
plating  bath.  The  novelty  of  the  conception  lies  therefore  in  the 
portability  of  the  device  and  its  use  in  such  manner  that  all  manipula- 
tion of  the  articles  is  avoided. 


BRITISH  STANDARDIZING.— A  cable  dispatch  from  London 
of  March  2  says :     The  report  of  the  Engineering  Standardization 


TOOL  STEEL. — A  report  on  the  Taylor-White  process  of  treat- 
ing tool  steel  was  recently  submitted  to  the  Franklin  Institute  by  a 
sub-committee  composed  of  Mr.  Charles  Day,  chairman,  and  Messrs. 
James  Christie,  Coleman  Sellers,  Arthur  Falkenau  and  Wilfred 
Lewis.  The  process  consists  of  a  particular  method  of  treating 
steel  of  a  particular  composition,  described  as  follows  by  Messrs. 
Taylor  &  White  in  their  patent  papers :  "Our  invention  is  based  on 
our  discovery  that,  while  it  is  true  tools  made  of  air-hardening 
steels,  that  is  to  say,  their  cutting  speeds,  and  also  their  uniformity 
red  (though  it  must  be  understood,  not  all  at  the  same  temperature), 
it  is  also  true  that  when  air-hardening  steels  are  made  with  certain 
constituents  in  ascertained  proportions,  this  deterioration  prevails 
only  during  a  limited  range  of  temperatures  above  the  bright  cherry- 
red;  that  is  to  say.  from  about  1,550  F.  to  about  1,700  F.  (corre- 
sponding to  a  light-salmon  color),  and  on  our  further  discovery 
that  above  this  range  of  temperature,  which  we  will  call  the  'break- 
ing-do\vn  point,'  and  from  1,725  F.  up  to  a  temperature  at  which 
the  steel  softens  or  crumbles  when  touched  with  a  rod  (approxi- 
mately 1,900  or  2,000  F.),  the  efficiency  of  tools  of  such  special 
steels ,  that  is  to  say,  their  cutting  speeds,  and  also  their  uniformity 
in  efficiency,  is  greatly  increased  and  largely  so  in  proportion  to 
;he  dcnree  of  heat  to  wh'ch  they  are  raised."  The  report  adds  that 
to  obtain  a  suitable  steel  for  the  process  it  is  compounded  with  at 
least  one-half  of  one  per  cent  of  chromium  and  at  least  one  per  cent 
of  tungsten  of  molybdenum.  The  percentage  of  carbon  has  little 
or  no  effect  on  the  result,  steels  containing  from  85  C.  to  200  C. 
having  the  same  efficiency.  The  tool  is  cooled  rapidly  from  the 
high  heat  to  a  point  below  the  breaking  down  temperature  in  a  lead 
bath,  then  slowly  in  the  air  or  in  lime.  It  is  essential  that  the  tem- 
perature should  at  no  time  rise,  as  in  such  case  the  tool  would  be 
seriously  impaired.  After  the  tool  is  cooled  off  its  efficiency  is 
found  to  be  further  increased  by  subjecting  it  to  what  is  termed 
the  low  heat  for  about  ten  minutes,  this  temperature  ranging  from 
700  F.  to  1,200  F.  As  a  result  of  experiments  by  the  committee  the 
relative  efficiency  of  the  treated  steel  and  of  the  best  untreated  steel 
is  placed  at  3.5  to  i  on  soft  forgings  and  1.3  to  i  on  cast  iron. 
The  great  uniformity  of  this  tool  steel  has  made  possible  the  com- 
pilation of  reliable  and  highly  important  data  on  speeds,  feeds,  etc. 
In  conclusion,  the  sub-committee  recommends  the  award  of  the 
Elliott-Cresson  Medal  to  Messrs.  Tavlor  &  White. 


March  7,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


409 


WIRELESS  TELEGRAPHY  IN  CANADA.— It  is  announced 
that  the  Marconi  Wireless  Telegraph  Company  of  Canada  will  be- 
gin the  erection  of  a  wireless  station  at  Montreal. 


WIRELESS  EIRE  ALARMS.— It  is  stated  from  London  that 
a  fire  alarm  was  recently  transmitted  from  Streatham-green  to 
Mitcham  lane  by  Marconi  wireless  telegraph  in  advance  of  the 
regular  firm  alarm  systems,  by  means  of  which  a  great  saving  of 
time  was  effected. 


NEW  YORK-MONTREAL  TROLLEY.— K  newspaper  item  is 
going  the  rounds  to  the  effect  that  the  first  step  in  the  completion  of 
trolley  connection  between  New  York  and  Montreal  has  been  taken 
by  the  Vermont  Legislature  in  granting  a  charter  to  the  Franklin 
County  Traction  Company  to  build  an  electric  railway  from  Swanton 
to  Vergennes,  a  distance  of  72  miles. 


GENERAL  MEETING  A.  I.  E.  £.— At  the  recent  meeting  of  the 
American  Institute  of  Electrical  Engineers  it  was  announced  that 
the  general  meeting  of  the  Institute  will  be  held  at  Niagara  Falls 
June  29  to  July  3.  The  movement  to  hold  a  joint  meeting  at  Sault 
Ste.  Marie  or  Mackinac  with  the  American  Electrochemical  Society 
and  possibly  other  related  bodies  failed,  it  appears,  to  receive  suffi- 
cient support  to  carry  it  into  effect. 


BLACK  SEA  CABLES.— A  dispute  has  arisen  concerning  the 
concession  held  by  the  Eastern  Telegraph  Company  for  a  cable  be- 
tween Constantinople  and  Odessa.  The  Russian  Government  bought 
up  the  stock  of  the  company,  whose  concession  expires  June  i. 
At  the  same  time  the  Turkish  Government  has  decided  not  to  renew 
the  concession,  but  to  take  over  the  line  and  work  it  by  its  own 
telegraph  administration.  The  original  agreement  gives  the  telegraph 
company  a  preferential  right,  and  it  is  on  this  point  that  the  Russian 
Government  will  press  for  a  continuation  of  the  concession. 


CONTRACTS  IN  EUROPE.— A  cable  dispatch  from  London 
of  February  26  says :  The  Birmingham  Post,  in  an  article  in  its  issue 
of  to-day,  calls  the  attention  of  British  manufacturers  to  the  fact 
that  contracts  involving  the  sum  of  $65,000,000  have  been  obtained 
by  American  interests  during  the  last  few  weeks  for  the  construc- 
tion of  electric  traction  systems  in  England,  Russia  and  Holland. 
These  contracts  include  the  conversion  of  all  of  the  horse  tram- 
ways of  St.  Petersburg  into  electric  roads,  the  construction  of  an 
underground  railway,  and  the  erection  of  sixteen  iron  bridges  across 
the  Neva. 


SUBURBAN  TRACTION  IN  ENGLAND.— A  cable  dispatch 
from  London  of  February  26  says :  Important  conferences  between 
the  consulting  engineers  of  all  the  railroads  of  Great  Britain  are 
being  held,  with  the  object  of  deciding  on  a  uniform  scheme  for 
electric  equipment,  whereby  the  rolling  stock  and  electric  motors 
of  the  various  companies  will  be  able  to  travel  indiscriminately  on 
all  the  lines.  All  the  trunk  companies  have  practically  decided  to 
use  electric  motors,  and  the  suburban  lines  are  only  awaiting  an 
agreement  on  the  subject  of  uniformity  of  plant.  Six  officials  of 
the  traffic  and  engineering  departments  of  the  London  and  North- 
western Railroad  sailed  for  New  York  on  the  White  Star  Line 
steamer  Oceanic  to  make  a  further  study  of  American  methods. 


LODGE  WIRELESS  TELEGRAPH  SYSTEM.— According  to  a 
press  dispatch,  a  Lodge-Muirhead  wireless  telegraph  system  is  about 
to  be  exploited  commercially  in  competition  with  the  Marconi  system. 
The  announcement  adds  that  Marconi  and  others  arc  using  Lodge's 
invention  and  also  one,  at  least,  of  Lord  Kelvin's  invention.  It  is 
stated  that  Prof.  Lodge's  new  coherer,  which  is  the  integral  feature  of 
the  system,  consists  of  a  small  steel  disc  rotating  in  light  contact 
with  a  column  of  mercury  through  an  oil  film.  It  is  claimed  that  the 
sensitiveness  of  the  coherer  is  remarkable,  as  are  its  extreme  sim- 
plicity and  freedom  from  derangement.  Moreover,  it  does  not  require 
a  decoherer  or  relay  circuit.  It  works  direct  upon  the  Kelvin- 
Muirhead  siphon  recorder,  giving,  it  is  said,  signals  almost  equal  to 
the  1iest  submarine  telegraph  work.  It  is  added  that  the  submarine 
cable  companies  have  so  far  abandoned  the  reserved  attitude  shown 
toward  other  systems  as  to  take  a  practical  interest  in  the  Lodge- 
Muirhead  system. 


IN  THE  CASCADE  TUNNEL.— Plans  are  in  hand  for  applying 
electric  locomotion  to  the  Cascade  Tunnel.  The  change  will  come 
none  too  soon,  as  the  following  incident  shows:  A  train  stalled 
in  the  Cascade  Tunnel,  on  the  Great  Northern  Railroad,  near  Wel- 
lington, Wash,  not  long  ago,  endangered  the  lives  of  every  one  on 
board.  The  tunnel  is  13,283  ft.  long,  and  on  such  a  grade  that  a 
helper  (steam  locomotive)  is  required  to  get  trains  through.  The 
helper  and  regular  engine  became  separated  in  the  tunnel,  and  the 
crews  were  afraid  to  risk  proceeding  with  the  train.  The  helper 
was  sent  ahead  for  aid,  and  the  train  remained  in  the  tunnel.  The 
gases  from  the  two  locomotives  had  so  poisoned  the  atmosphere, 
however,  that  most  of  the  trainmen  and  many  of  the  passengers  were 
overcome.  Had  it  not  been  for  an  extra  fireman,  who  happened  to 
be  on  the  train,  and  backed  the  engine  down  the  mountain,  it  is 
probable  that  many  lives  would  have  been  lost. 


EXPLOSION  AT  EDISON  CEMENT  WORKS.— A  serious  ex- 
plosion occurred  this  week  at  the  Edison  cement  works  near  Easton, 
Pa.,  established  by  Mr.  T.  A.  Edison.  Four  men  were  killed  out- 
right. Among  those  seriously  and  perhaps  fatally  burned  were  Mr. 
E.  A.  Darling,  the  chief  engineer,  and  Mr.  R.  H.  Goodnilley,  the  chief 
electrician.  Mr.  Darling  was  at  one  time  mechanical  superintendent 
at  Columbia  University.  It  appears  that  just  before  quitting  time  on 
Monday  it  was  noticed  that  coal  in  a  bin  was  afire.  Hand  extinguish- 
ers were  used  and  it  was  thought  that  the  fire  had  been  put  out. 
Automatic  buckets  carry  this  coal  to  the  blower  house  and  in  this 
building  the  atmosphere  is  charged  with  pulverized  coal.  In  some 
way  fire  in  the  bin  was  picked  up  by  one  of  the  buckets  and  as  soon 
as  it  reached  the  blower  house  a  crackling  sound  gave  warning  of  im- 
pending danger.  The  day  foreman  seized  a  bucket  of  water  to  throw 
on  the  fire,  but  before  he  could  do  it  an  explosion  occurred.  More 
than  a  score  of  men  were  in  the  blower  house  preparing  to  quit 
work,  and  all  were  more  or  less  injured  and  burned.  Some  were 
hurled  through  doors  and  windows. 


MARTINIQUE-GUADELOUPE  WIRELESS  TELEGRAPH.— 
Under  date  of  January  24,  1903,  Consul  L.  H.  Ayme,  of  Guadeloupe, 
reports :  "Regular  daily  communication  has  been  established  between 
this  colony  and  Martinique  by  a  system  of  wireless  telegraphy.  The 
station  in  Guadeloupe  is  situated  near  to  Gosier  lighthouse,  and  that 
in  Martinique,  I  am  informed,  somewhere  on  the  peninsula  of  La  Car- 
avelle,  on  the  east  side  of  that  island,  so  that  the  air  line  between  the 
two  stations  passes  entirely  over  the  sea.  These  stations  have  been 
installed  by  a  detachment  of  army  engineers,  and  only  official  messages 
between  the  governors  of  the  two  colonies  have  thus  far  been  ex- 
changed. The  officer  in  charge  informs  me  that  the  system  used  is 
not  the  Marconi,  but  is  one  devised  by  the  French  engineer  corps. 
The  spark  used  is  about  4  inches  long,  and  the  current  is  obtained 
from  a  small  dynamo  driven  by  an  engine  using  vaporized  naphtha. 
Four  wires  are  used,  separated  at  the  top  and  bottom,  forming  a  long, 
rectangular  cage.  The  mast  is  said  to  be  170  feet  high.  i\s  all  cable 
communication  with  Martinique  has  been  interrupted  for  several 
months,  this  is  the  only  means  of  sending  telegraphic  messages." 


.ST.  LOUIS  EXPOSITION  RAILWAY.— Mr.  Charles  V.  Weston 
has  completed  the  plans  and  specifications  for  the  Intramural  Railway 
for  the  Executive  Committee  for  final  modification  or  approval :  after 
which  the  construction  and  operation  may  be  undertaken  by  a  con- 
cessionaire. The  plans  contemplate  an  elevated  and  an  enclosed 
surface  track.  The  road  is  to  run  west  along  the  north  line  of  the 
Fair  Grounds  from  the  vicinity  of  the  northeastern  entrance  past  the 
.\dministration  Building  and  University  group  to  the  Athletic  Sta- 
dium and  Gymnasium;  thence  by  a  winding  southward  course  past 
the  various  points  of  interest  west  of  the  Skinker  road  to  the 
southern  part  of  the  grounds :  thence  bending  east  and  north  to  the 
.\rt  Palace;  thence  southeast  to  the  Plateau  of  States,  winding  on 
to  the  Government  Building  and  thence  back  to  the  beginning,  the 
course  touching  all  points  of  interest  accessible  from  twelve  sta- 
tions. Transit  over  the  entire  route  will  require  from  twenty  to 
thirty  minutes,  the  trains  all  running  one  way,  about  one  and  a  half 
minutes  apart.  The  motive  power  will  be  supplied  from  the 
Exposition  power  house  by  third-rail  system.  Passengers  will  enter 
from  a  receiving  platform  on  one  side  and  leave  by  way  of  a  dis- 
charging platform  on  the  opposite  side.  The  estimated  cost  is 
$650,000,  and  it  is  further  estimated  that  a  charge  of  ten  cents  for  the 
round  trip  will  pay  the  cost  of  construction  and  maintenance  and  a 
reasonable  profit  besides. 
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Letthr  to  thk  Hditors. 


Power  Rcijuircd  to  Drive  Machine  Tools. 


To  the  Editors  of  Eleclncal  World  and  Engineer: 

Sirs.— The  interesting  article  in  your  issue  of  February  21  entitled 
"Power  Required  to  Drive  Machine  Tools  in  Locomotive  Shops," 
while  giviiiK  nuich  valuable  data,  unfortunately  omits  any  statement 
of  the  cutting  speeds,  depths  of  cuts  and  rates  of  feed,  and  the  tests 
do  not  appear  to  include  the  case  of  the  new  high-speed  steels.    The 


data  referred  to  arc  very  necessary  in  compariions  and  to  those  who 
would  briKlil  from  tests  made;  and  the  increasing  part  played  by  the 
latter  niateii.il  renders  any  iiifurniation  relaling  to  it  of  much  prac- 
tical value.  The  conditions  under  which  the  tests  were  made  an-  not 
so  severe  as  in  some  cases  which  the  writer  has  in  mind,  in  one  of 
which  the  group  line  shafting  is  ruiming  at  155  to  160  r.p.m.,  and  in 
another  where  the  minimum  speed  of  group  shafting  is  200  r.p.m. 
It  is  to  be  hoped  that  tests  will  soon  be  reported  covering  high-speed 
steel,  and  in  any  event  including  all  oi  the  data  necessary  to  render 
the  tests  of  full  value.  Chas.  P.  Sands. 

Montreal,  Canada. 


DIGEST 


Current  Electrical  Literature.- 


Dyna.mos.  Motors  and  Transjormers. 

The  Air-Gap  in  Induction  Motors. — Breslauek. — An  account  of 
an  experimental  investigation  of  the  influence  of  various  values  of 
the  air-gap  in  induction  motors.  It  is  well  known  that  it  is  gen- 
erally assumed  that  the  air-gap  should  be  very  small  in  order  to 
avoid  a  large  no-load  current  and  a  large  phase  ditTerence:  but  a 
small  air-gap  is  very  inconvenient  for  mechanical  reasons.  The 
author  has  made  experiments  to  find  whether  an  increase  of  the 
air-gap  really  has  so  great  a  disadvantage  concerning  power  factor 
and  overload  capacity.  He  used  a  four-pole,  three-phase  motor  of 
240  mm  rotor  diameter  and  110  mm  rotor  length.  The  motor  had 
originally  an  air-gap  of  0.5  mm ;  afterwards  its  rotor  was  turned 
off  and  the  air-gap  was  thus  increased  to  0.65,  later  to  0.8,  and  finally 
to  0.9  mm.  The  results  are  given  in  diagrams  and  tables  and  prove 
that  the  smallest  value  of  the  air-gap^ — 0.5  mm — was  not  the  best 
one,  but  that  an  air-gap  of  0.65  gave  better  results  with  respect  to 
straying,  and  that  even  one  of  i  mm  is  not  prohibitive.  The  im- 
portant result  for  practice  is  the  fact  that  the  conditions  of  straying 
do  not  become  worse  to  the  same  degree  as  would  correspond  to 
the  increase  of  the  air-gap,  and  that  it  is  possible  by  increasing  the 
air-gap,  to  increase  the  overload  capacity;  according  to  the  measure- 
ments this  was  in  the  ratio  of  52 :  65,  i.  e.,  by  more  than  20  per  cent. 
He  remarks,  however,  that  the  stator  of  his  motor  had  only  two 
slots  per  pole  and  phase,  i.  e.,  less  than  what  corresponds  to  the 
best  construction  according  to  modern  practice,  which  requires  at 
least  three  slots.  He  therefore  suggests  that  other  engineers  might 
repeat  these  experiments  with  more  modem  motors.  Nevertheless, 
he  believes  that  from  his  experiments  he  can  draw  the  practical  con- 
clusion that  even  in  small  motors  the  air-gap  should  not  be  below 
0.5  mm  and  may  be  0.6  to  0.7  mm. — Zeit.  f.  Elek.,  January  18. 

Testing  Non-Synchronous  Motors. — Meunier. — An  article  on  a 
method  of  testing  induction  motors,  similar  to  the  Hopkinson-Potier 
method  for  direct-current  dynamos.  Two  identical  three-phase  motors 
are  connected  electrically  to  the  same  network ;  each  motor  is  pro- 
vided with  a  pulley,  but  they  have  different  diameters,  and  they 
are  coupled  together  by  means  of  a  belt.  When  both  motors  are 
supplied  with  current  from  the  network,  the  one  motor  acts  as 
generator,  the  other  as  a  motor :  the  relative  speeds  and  the  values 
of  the  current  in  the  station  depend  upon  the  two  diameters  of  the 
pulleys.  He  first  describes  a  test  in  which  the  different  currents 
and  powers  are  measured  bj^  ammeters  and  voltmeters  and  gives  an 
analytical  and  graphical  representation  of  the  phenomenon  which 
take  place.  He  then  describes  a  method  in  which  only  ammeters  are 
used  for  measuring  the  currents  in  the  supply  network  and  in  the 
stators  of  the  two  machines ;  by  plotting  a  diagram  it  is  then  pos- 
sible to  find  the  efficiency  and  the  power  factor  without  the  use  of 
wattmeters.  This  method  may  be  useful  in  some  cases. — L'Eclairage 
Elec.  February  17. 

REFERENCE. 

Non-Synchronous  Motors. — Rosenberg. — The. first  part  of  an  ar- 
ticle illustrated  by  diagrams,  on  the  analysis  of  the  no-load  current 
of  non-sjTichronous  motors. — Elek.  Zeit.,  February  12. 
Traction. 

Passenger  Traffic  in  Greater  New  York. — Wheatly. — A  continua- 
tion of  his  serial  in  which  the  author  reviews  the  general  condition 


tii  tianspMiiaiioii  laciliiKh  in  lirooklyn,  which  is  laid  out  on  the 
radiating  plan,  and  explains  the  reciuirenieiiis  growing  out  of  these 
conditions.  .\  distinctive  feature  of  the  pr<jblcm  is  that  the  city  has 
grown  into  somewhat  of  a  fan  shape  with  long  main  lines  lending 
toward  and  converging  at  a  few  congested  points  along  its  water 
front,  where  the  business  districts  are  located  or  where  there  are 
outlets  by  bridge  or  ferries  to  Manhattan.  The  chief  transportation 
problem  is  to  move  the  population  not  only  to  its  own  business  dis- 
trict but  also  to  move  a  considerable  portion  through  that  business 
district  and  across  the  East  River  into  Manhattan.  At  present  the 
transportation  problem  of  Long  Island  City  and  the  Borough  of 
Queens  has  not  reached  an  important  ])oint,  but  the  possibilities  of 
development  with  the  completion  of  the  present  additional  bridges 
spanning  the  East  River,  the  building  of  ilie  Pennsylvania  Railroad 
tunnel,  and  the  extension  of  the  Subway,  are  clearly  pointed  out. 
Permanent  relief  can  only  be  secured  by  very  extensive  improvements 
and  extensions  of  the  present  railway  facilities,  the  widening  of 
streets,  additions  of  tracks,  inclines  and  other  connections,  and  the 
provision  by  subway  or  elevated  structures  for  distributing  and  col- 
lecting in  the  business  districts  of  Manhattan,  the  traffic  for  Brook- 
lyn and  suburban  Long  Island  without  throwing  the  greater  part 
of  it  upon  the  local  lines.  Some  idea  of  the  present  condition  may 
be  gained  by  the  statement  that  upwards  of  300,000  passengers  pat- 
ronized the  cars  crossing  the  present  bridge  in  both  directions  on 
November  10. — St.  R'y  Jour.,  February  7. 

Freight  and  Express  on  Electric  Railways. — Cooper. — An  article 
in  which  he  points  out  that  the  development  of  electric  roads  from 
actual  street  railways  into  interurban  systems  extending  through 
several  States  in  some  instances  has  naturally  led  to  the  building 
up  of  a  considerable  freight  and  express  business  as  well  as  pas- 
senger service,  and  this  has  created  an  entirely  new  condition  from 
that  which  the  promoters  of  these  properties  originally  planned.  The 
present  outlook  indicates  that  interurban  roads  generally  will  have 
to  interchange  traffic  among  themselves  and  with  the  steam  rail- 
roads ;  the  necessity  for  adopting  a  standard  traffic  agreement  and 
some  method  of  establishing  rates  for  general  use  between  con- 
necting electric  roads  similar  to  that  in  effect  among  steam  roads  is 
urged. — St.  R'y  Jour.,  February  7. 

Alleged  American  Conservatism. — An  anonymous  communication 
in  which  the  writer  claims  that  because  there  are  more  miles  of 
electric  track  and  cars  in  the  United  States,  American  engineers 
are  prone  to  denounce  some  of  the  recent  experiments  with  high- 
potential  railways  abroad  as  impractical.  He  believes  that  a  greater 
variety  of  electrical  engineering  practice  in  America  would  result  in 
a  greater  advance.  The  editors  do  not  agree  with  him. — St.  R'y 
Jour..  February  7. 

REFERENCES. 

Berlin. — The  first  part  of  a  detailed  illustrated  description  of  the 
electric  line  construction  of  the  Great  Berlin  Tramway  Company. — 
Elek.  Am.,  February  8. 

Shaft  Straightener. — A  description  of  a  device  used  in  the  Lake 
Shore  Elevated  shops  in  Chicago  for  straightening  the  shaft  of  the 
motor  when  it  is  bent  after  taking  oflF  the  pinion.  The  shaft  is 
usually  bent  just  inside  of  the  pinion.  A  sectional  drawing  of  the 
device,    and   the   appearance   of   the   finished   apparatus   are   shown. 
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The  outer  part,  wliich  is  slipped  on  to  the  shaft  first,  is  of  such  shape 
as  to  fit  under  tlie  overhanging  armature  of  the  motor  which  is 
used.  The  second  part  slips  inside  of  the  first.  The  two  are  then 
forced  apart  by  a  jack  screw.  The  parts  are  made  of  cast  steel. — 
St.  R'y  Jour.,  February  7. 

Motor  Lubrication. — An  article  stating  that  the  Columbus  Com- 
pany is  using  oil  in  place  of  grease  for  lubricating  motor  bearings; 
a  light  oil  is  used  in  winter  and  a  heavy  oil  in  summer.  When  the 
motor  is  not  in  use  the  supply  of  oil  can  be  shut  off  by  a  valve.— 
St.  R'y  Jour.,  February  7, 

Railway  Signals. — An  article  discussing  the  general  question  of 
the  use  of  fixed  signals  on  side  of  the  line  vs.  signals  carried  in  loco- 
motives.— Lond.  Elec.  Rev.,  February  13. 

Installations,  Systems  and  Appliances. 

Polyphase  Work  in  1903. — Eborall. — The  conclusion  of  his  article 
the  first  part  of  which  was  abstracted  in  the  Digest  last  week.  Con- 
cerning the  present  practice  in  power  station  equipment,  he  says  that 
the  increase  in  size  of  the  generating  plant  and  the  standardization 
of  the  revolving  field  polyphase  alternator,  are  perhaps  the  most 
striking  features.  It  is  considered  as  satisfactory  that  the  direct 
generation  of  the  high-pre.ssure  current  in  the  stationary  armatures 
of  the  alternators  is  the  usual  practice  in  England.  With  large 
plants,  the  limit  of  the  working  armature  pressure  is  about  20,000 
volts  at  present,  for  above  this  the  insulating  properties  of  slot 
insulations  cannot  be  absolutely  depended  upon,  while  it  is  a  difficult 
matter  to  insulate  the  ends  of  the  coils  properly,  and  in  any  case  the 
machine  becomes  very  costly  to  build.  For  pressures  above  20,000 
volts,  step-up  oil-cooled  transformers  must  be  used  in  conjunction 
with  the  generators,  such  transformers  giving  excellent  results  even 
with  much  greater  pressure.  If  the  turbo-alternator  fulfills  the  ex- 
pectations which  led  to  its  introduction,  certain  modifications  will 
be  introduced  in  the  design  of  the  revolving  field  polyphase  gen- 
erator. High  engine  speed  is  exceedingly  favorable  for  alternating- 
current  work,  especially  in  conjunction  with  pure  rotary  motion. 
Gas-driven  generators  can  quite  well  be  operated  in  parallel  at  low 
frequencies,  such  as  25  cycles  and  thereabouts,  and  can  be  success- 
fully built  in  sizes  up  to  1,000  kw,  yet  they  are  at  the  present  better 
suited  for  use  in  private  power  stations,  such  as  steel  works,  etc.. 
than  for  really  large  work;  no  experience  is  as  yet  available  with 
regard  to  the  operation  of  synchronous  sub-station  machinery  from 
gas-driven  alternators.  The  experience  of  the  next  two  or  three 
years  will  show  whether  the  very  large  steam  turbine  is  a  practical 
possibility;  that  is,  whether  its  steam  consumption,  governing,  and, 
above  all,  general  reliability,  are  equal  to  the  corresponding  per- 
formance of  the  best  slow-speed  steam  engines;  should  this  turn 
out  to  be  the  case,  it  can  only  be  a  question  of  time  before  the 
use  of  the  steam  turbine  will  become  general,  at  any  rate  for  alter- 
nator driving.  The  large  gas  engine  and  its  producing  plant  have 
been  enormously  improved  of  late.  For  future  large  schemes  it 
looks  as  if  it  would  be  a  difficult  matter  for  the  slow-speed  steam 
engine  to  hold  its  own.  Concerning  the  Heyland  machines  he  makes 
the  following  remarks:  "A  type  of  polyphase  generator  that  will 
undoubtedly  come  to  the  front  before  long  is  the  asynchronous 
machines,  and  the  recent  invention  of  Heyland  for  improving  the 
power  factor  of  induction  motors  will  have  led  to  this.  To  Hcylantl 
must  be  given  the  full  credit  of  discovering  the  means  of  practically 
getting  rid  of  the  wattless  currents  of  such  motors,  by  producing 
the  rotary  flux  by  means  of  low- frequency  rotor  currents  drawn 
from  the  line  through  a  simple  rotor  commutator.  This  again  has 
led  up  to  the  self-exciting  induction  generator,  now  a  connnercial 
possibility,  and  actually  on  the  market.  Such  asynchronous  induc- 
tion generators  require  no  exciter,  and  operate  as  perfectly  in  par- 
allel as  shunt-wound,  direct-current  dynamos,  to  which,  indeed,  their 
manner  of  working  is  quite  analogous.  In  addition,  they  have  the 
enormous  advantage  of  having  a  pressure  drop  of  the  order  of  ,? 
per  cent.,  irrespective  of  the  power  factor  of  the  load  :  in  fact,  they 
can  be  even  over-compounded.  This  is  a  very  great  step  in  ad- 
vance, as  will  be  readily  seen  when  it  is  remembered  that  a  standard 
revolving  field  polyphase  generator  has  a  dro^  of  16- t8  per  cent., 
even  when  the  power  factor  of  the  load  is  no  lower  than  0.8."  He 
then  gives  some  notes  on  high-pressure  switchgear.  Concerning 
polyphase  transformers,  he  says  that  "The  increasing  use  of  the 
core  type  of  transformer,  especially  for  power  work,  is  noteworthy 
as   being  a   case  of  the  survival    of  the   fittest:  the   modem    thrci' 


phase  transformers  are,  of  course,  always  of  this  type.  In  the 
latter  connection,  it  is  worthy  of  note  that  in  America  one  of  the 
two  large  concerns  has  recently  started  a  line  of  three-phase  trans- 
formers, following  the  practice  general  on  the  Continent  during  the 
last  eight  years.  The  three-phase  transformer  is  superior  to  three 
single-phase  transformers,  each  having  one-third  of  its  output,  mainly 
on  account  of  the  great  help  it  gives  in  balancing  the  system,  and 
its  want  was  probably  not  felt  in  the  States,  because  it  is  not  until 
very  recently  that  pure  three-phase  systems  for  supplying  light  and 
power  have  been  put  down  there."  He  thinks  Heyland's  compen- 
sating arrangement  will  come  into  use  for  the  case  of  very  large 
motors.  In  connection  with  the  three-core  cable,  paper-insulated, 
he  does  not  recommend  the  use  of  an  auxiliary  copper  sheath  be- 
neath the  armoring,  because  it  is  expensive,  inconvenient,  and  not 
always  effective.  He  thinks  the  right  way  of  protecting  such  a 
cable  is  by  means  of  a  maximum-current  oil  circuit-breaker  at  the 
home  end,  and  a  reverse-current  circuit-breaker  at  the  far  end,  which 
could  be  arranged  without  difficulty  to  cut  out  the  whole  cable,  should 
a  fault  develop  in  any  one  core. — Lond.  Elec.  Rev.,  February  13. 

Manchester. — The  first  part  of  a  well-illustrated  description  of 
the  Bloom  Street  Station  of  the  Manchester  Corporation  electricity 
works.  This  station  was  erected  upon  the  advent  of  electric  tramways 
in  Manchester  required  new  generating  plant  for  supplying  power 
within  the  city  area.  There  are  four  continuous-current  generating 
sets,  which  constitute  the  entire  generating  plant  of  the  station. 
The  engines  are  vertical  compound  condensing  and  run  at  the  slow 
speed  of  75  r.p.m. ;  each  engine  gives  3,000  hp.  The  dynamos  are 
compound-wound  for  traction,  but  the. shunt  winding  only  is  used 
when  working  on  the  lighting  load.  Each  generator  has  a  capacity 
of  1,800  kw  and  withstands  an  overload  of  25  per  cent,  for  long 
periods  or  50  per  cent,  for  a  short  time.  They  generate  direct  current 
at  410  to  440  volts  for  lighting  and  500  volts  for  traction.  The 
armatures  are  12  ft.  in  diameter,  of  the  drum  type,  and  are  lap- 
wound;  the  commutators  are  10  ft.  in  diameter,  and  each  machine 
has  20  poles. — Lond.  Elec,  February  13. 


High-Tension  Switches. — An  illustrated  description  of  various 
types  of  high-tension  switches  and  circuit-breakers. — L'Ind.  Elec, 
February  10. 

Wires,  Wiring  and  Conduits. 

Wiring  for  Ship  Lighting. — Broaubent. — The  conclusion  of  his 
article.  He  thinks  the  fact  that  "double"  wiring  is  often  preferred 
to  "single"  wiring,  is  the  result  of  sentiment  and  an  erroneous  idea 
of  what  "single"  wiring  really  is.  Properly  carried  out,  a  good 
single-wire  installation,  far  from  being  cheap  and  nasty,  is  not 
cheaper  than  a  double-wire  one,  but  is  safer,  more  mechanical  and 
costs  less  for  up-keep.  The  chief  objection  urged  against  the  single- 
wire  system,  is  that  it  affects  the  ship's  compasses,  but  this  objection 
is  based  principally  upon  imagination,  and  very  few  actual  instances 
of  compass  deviations  due  to  this  system  of  wiring  could  be  cited. 
.Ml  the  lamps  lighting  the  compasses,  and  all  others  within  20  or  30 
ft.,  should  be  double-wired.  "In  fact,  single  wiring  as  such  is  only 
used  in  the  engine  and  boiler  rooms,  where  the  wires  are  steel- 
sheathed,  and  for  the  mains  to  the  distributing  centers.  The  whole 
of  the  cabin  work  is  practically  double-wired  on  a  single-wired  in- 
stallation." The  ideal  system  of  wiring  for  ship  work  is  a  complete 
distribution  system  in  which  a  separate  circuit  from  a  sub-distribu- 
tion board  is  run  for  each  individual  light :  there  should  be  abso- 
lutely no  soldered  joints  in  any  cable  or  wire.  He  concludes  with 
some  remarks  on  fittings  and  accessories. — Lond.  Elec.  Rev..  Feb- 
ruary 13. 

Calculating  Networks. — Wilberforce. — A  short  note  on  a  (Brit.) 
Phys.  Soc'y  paper  on  an  elementary  treatment  of  conducting  net- 
works. He  shows  that  the  well-known  reciprocal  relations  between 
the  parts  of  a  conducting  network,  can  be  readily  established  without 
an  appeal  to  the  properties  of  determinants.  The  fact  that  there 
is  no  continuous  accumulation  of  electricity  at  any  point  gives  a 
series  of  equations  of  a  certain  type,  and  the  application  of  Ohm's 
law  to  every  branch  of  the  network  gives  a  second  series  of  another 
type.  These  equations  are  written  down  for  two  different  sets  of 
external  currents  and  internal  e.m.fs  and  a  general  equation  is  ob- 
tained from  which  the  ordinary  reciprocal  relations  follow  as  par- 
ticular cases. — Lond.  Elec.  Rev..  February  13. 
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Abnonnal  Cutltodi:  /-a//.— Stark. —An  account  of  a  theoretical 
iind  fxpcriincntal  investigation  of  the  abiiurnial  catliodc  fall  in 
vacuum  tubes.  Ai-curdiiiK  tu  ihe  iuiiic  shuck  theory,  the  uiiiount  of 
ionization  near  the  cathode  depends  esscntiiilly  upon  the  number 
of  lu'utra!  molecules  in  the  unit  ot  volume.  This  number,  c.illed  the 
"specilic  number  of  molecules,"  is  of  importance  in  a  number  of 
formulas  governing  vacuum  phenomena,  and  the  author  proposes 
to  use  it  for  formulating  the  abnormal  cathode  fall  of  the  glow 
current.  If  that  is  done,  it  appears  that  theoretically  the  relation 
between  cathode  drop  and  current  should  not  be  linear.  Since  a 
linear  relation  lias  bi'cn,  however,  found  by  some  observers,  he 
made  new  measurements  with  platinum  electrodes  in  a  vacuum  "free 
from  fat."  The  uniform  result  is  that  there  is  no  linear  relation 
between  cathode  fall  and  current  strength.  The  fact  is  that  the 
self-heating  of  the  cathode  often  stimulates  a  linear  relation.  The 
electric  work  in  the  dark  cathode  space  is  e<iual  to  the  product  of 
the  cathode  fall  into  the  total  current.  The  work  spent  on  the 
po.sitive  ions  is  converted  into  heat  at  the  cathode.  With  a  constant 
pressure,  and  an  increasing  temperature,  the  normal  cathode  fall 
remains  constant,  but  the  abnormal  cathode  fall  increases  while 
the  normal  current  density  at  the  cathode  diminishes. — Ber.  Dcut. 
Phys.  Gfs..  November  I  :  abstracted  in  Lond.  Elec,  February  13. 

REFERENCES. 

Diffraction  of  Ronlgen  Rays. — IIaga  and  Wind. — An  article  in 
which  they  reply  to  a  criticism  of  Walter  and  offer  further  evidence 
of  a  true  dilTraction  effect  ol  Rt>ntgen  rays.  The  values  of  the  wave 
length  of  Rontgen  rays  deduced  from  their  photographs,  differ 
widely,  but  are  in  any  case  extremely  small,  and  more  of  the  order 
of  the  size  of  a  molecule  than  of  the  order  of  the  length  of  light 
waves. — Ann.  d.  Phys..  No.  2;  abstracted  in  Lond.  Elec,  February  13. 

Rapid  Electric  Vibrations. — Seibt. — A  well-illustrated  paper  read 
before  the  Berlin  Electrotechnical  Society,  in  which  he  describes 
experiments  well  suited  for  the  lecture  room,  for  demonstrating  the 
properties  of  rapid  electric  vibrations. — Elek.  Zeit.,  February  5. 

Electro-chemistry  and  Batteries. 

Pliysica!  Character  of  Metal  Deposits. — Burgess  and  Hambue- 
CHEN. — An  article  illustrated  by  many  interesting  photographs 
showing  the  peculiar  forms  of  metallic  "vegetation,"  or  growths  ob- 
tained under  different  conditions  of  electrodes.  The  factors  deter- 
mining the  forms  of  deposits  and  those  which  the  electroplater  has 
in  his  power  to  regulate,  are  the  chemical  composition,  concentration 
and  temperature  of  the  solution,  the  current  density  and  circulation ; 
the  most  important  of  these  is  the  composition  of  the  solution.  Alu- 
minum sulphate  added  to  a  zinc  sulphate  solution  affords  a  marked 
improvement  in  the  quality  of  the  zinc  deposit,  although  the  alu- 
minum sulphate  itself  undergoes  no  chemical  change.  There  seem 
to  exist  at  present  few  guiding  principles  showing  what  substances 
may  be  introduced  to  a  metal  solution  to  advantage,  and  what  sub- 
stances should  be  avoided.  It  seems  that  the  viscosity  and  surface 
tension  of  a  solution  has  some  relation  to  the  quality  of  the  deposit, 
and  that  if  a  substance  is  added  to  a  metal  salt,  which  will  alter  the 
above  properties,  the  quality  of  the  deposit  may  be  influenced  thereby.  * 
The  authors  mention  the  peculiar  fact  that  the  kind  of  deposit 
which  was  obtained  from  a  zinc  sulphate  solution  prepared  by  dis- 
solving crystals  of  zinc  sulphate  in  water,  was  materially  different 
from  the  deposit  obtained  under  similar  conditions  of  temperature, 
current  density  and  contents  of  solution,  but  in  which  the  solution 
was  prepared  by  dissolving  pure  zinc  in  diluted  sulphuric  acid  until 
it  became  of  the  same  neutrality  as  the  solution  obtained  by  dis- 
solving the  crystals.  The  fact,  as  show-n  in  the  preparation  of 
metal  alloys,  that  certain  metals  have  greater  affinity  for  each  other 
than  have  certain  other  combinations,  seems  to  make  itself  evident 
in  the  cohesion  or  attraction  between  the  metal  which  is  electro- 
deposited  and  the  metal  receiving  it,  and  some  claim  that  a  good 
electrolytic  deposit  requires  the  formation  of  an  alloy  (see  the 
abstract  of  Kahlenberg's  paper  in  the  Digest  last  week)  ;  but  the 
authors  think  that  this  alloying  phenomenon  cannot  be  held  as  a 
universal  one.  They  believe  there  is  a  direct  cohesion  established 
when  solid  particle?  are  brought  into  intimate  contact.  The  deposited 
metal  should  be  brought  into  as  intimate  contact  with  the  surface 
below  as  is  possible :  the  adherence  of  a  coating,  therefore,  depends 
upon  the  amount  of  surface  which  is  brought  into  contact;  a  some- 
what  rough   surface  receives  a   more  adherent  coating  than  a  pol- 


ished one,  because  the  loimci  1.1  really  the  larger.  The  solulioii 
should  wet  the -entire  siiriace  thoroughly;  this  property  can  be  im- 
parted to  various  solutions  of  metallic  salts  by  the  addition  of 
certain  other  soluble  substances,  and  it  is  for  this  reason  that  such 
additions  arc  frciiucntly  practiced.  They  finally  discuss  the  cause* 
of  the  formation  of  grooves  and  perforations  and  of  the  peeling  olT 
of  nickel  coaiiiiK'^     Elec  troche  iii.  Ind.,  l'"cbruary. 

Elcctrodcposilcd  .Uf/n/j.-  JoiiNsoN.--An  article  in  which  he  dis- 
cusses from  the  point  of  view  of  the  electrolytic  dissociation  theory, 
the  physical  characteristics  of  electrodeposited  metals.  He  calls 
attention  to  the  fact  that  double  salts  are  often  used  to  advantage 
in  electroplatiiiK  lie  believes  that  these  good  results  are  due  to 
two  reasons:  they  re(|uire  a  higher  cathode  voltage  and  they  furnish 
the  catholyle  with  a  good  supply  of  cations  by  its  continuous  decom- 
position, so  that  there  is  always  a  sufficient  supply  of  cations  at 
the  cathode.  The  term  electrode-voltage  is  discussed  at  some  length. 
He  also  gives  some  notes  on  the  influence  of  concenlration  changes 
in  electroplating,  and  on  the  reasons  why  electrodeposited  nickel 
curls  up. — Electrochem.  Ind.,  February. 

Electroplating. — Haas.  .An  article  on  the  abuse  of  electroplating.' 
He  describes  the  very  crude  methods  which  electroplatcrs  formerly 
used  in  setting  up  their  s-olutions  and  performing  the  plating  opera- 
tion. An  electroplater  should  know  exactly  what  his  solution  consists 
of;  he  should  weigh  the  different  materials;  he  should  measure  the 
e.m.f.  and  the  current ;  he  should  observe  the  distance  between  the 
electrodes,  etc.  The  size  of  the  anodes  depends  upon  their  solu- 
bility; gold  and  silver  anodes  dissolve  rapidly  in  cyanide  solutions, 
hence  only  small  anodes  arc  rccjuired  in  order  to  keep  the  strength  of 
the  solution  at  the  proper  standard.  On  the  other  hand,  a  nickel 
anode  is  only  slightly  soluble  in  sulphate  of  ammonia — which  is  the 
regular  solution  used  for  nickel  plating — hence  a  large  surface  of 
the  anode  should  be  used ;  this  is  the  reason  why  corrugated  nickel 
anodes  are  used.  He  advocates  that  all  plating  solutions  should  be 
made  as  simple  as  possible,  to  avoid  mistakes  of  the  electroplater. 
— Electrochem.  Ind..  February.- 
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Electrolytic  Nickel  Refining. — Ulke. — An  illustrated  article  on 
the  history  and  present  development  of  electrolytic  nickel  refining. 
The  author  gives  critical  notes  on  the  various  processes  which  have 
been  introduced  into  practice  or  have  been  suggested.  The  fol- 
lowing processes  are  discussed:  Vivian's  electrolytic  nickel-copper 
separating  w'orks.  Balbach  nickel  refinery :  Cleveland  nickel  and 
copper  refinery  (Browne);  Hamilton  nickel-copper  refinery;  Papen- 
burg  nickel-copper  refinery  fHoepfner)  ;  proposed  Sault  Ste.  Marie 
copper  and  nickel   refinery. — Electrochem.   Ind.,  February. 

Storage  Battery  for  a  Laboratory. — Humphreys. — An  article  illus- 
trated by  a  diagram,  on  a  convenient  storage  battery  installation 
for  a  physical  laboratory. — Phys.  Rev',  February. 

Biographical. — The  continuation  of  the  serial  on  pioneers  of  elec- 
trochemistry contains  a  biographical  sketch,  with  portrait,  of  Wil- 
helm  Ostwald. — Electrochem.  Ind.,  February. 

Units,  Measurements  and  Instruments. 

Magnetometer  Free  from  Magnetic  Disturbance. — Kohlrausch 
.\ND  HoLBORN. — A  description  of  a  suspension  for  a  magnetometer, 
w'hich  is  intended  to  obviate  disturbance  by  electrical  railways  and 
similar  causes.  This  is  accomplished  by  means  of  an  astatic  com- 
bination, in  which  two  magnets,  6  cm  long  and  7  mm  thick,  are 
connected  by  means  of  a  brass  rod  about  i  meter  long,  and  sus- 
pended by  a  platinum-iridium  torsion  wire.  Thus  the  earth's  field 
and  its  disturbances  are  completely  eliminated,  and  the  authors 
show  that  it  is  quite  possible  to  carry  out  magnetometric  measure- 
ments w'ith  the  lower  needle  alone  up  to  distances  of  I  meter  when 
the  vertical  distance  between  the  rods  is  not  less  than  127  cm.  But 
this  is  only  possible  in  the  "first  chief  positions"  of  Gauss,  while  in 
the  "second  chief  position"  the  influence  of  the  deflecting  magnet 
upon  the  upper  needle  is  very  marked.  In  the  first  or  "end-on" 
position,  the  lines  of  force  of  the  deflecting  magnet  pass  through 
the  upper  needle  in  a  slanting  direction,  and  it  is  easy  to  arrange 
meters  so  that  the  horizontal  force  upon  it  is  negligible. — Ann.  d. 
Phys.,  No.  2 ;  abstracted  in  Lond.  Elec,  February  13. 

Quadrant  Electrometer. — Walker. — An  abstract  of  a  (Brit.) 
Phys.  Soc'y  paper  on  the  theory  of  the  symmetrical  quadrant  elec- 
trometer. Hopkinson  has  pointed  out  the  imperfection  of  the  usual 
formula  given   by    Maxwell,   and   has   given   an    empirical    formula 


March  7,  1903. 


ELECTRICAL    WORLD     and     ENGINEER. 


4'3 


which  closely  represented  his  experiments.  The  general  result  is 
that  the  sensibility  of  the  electrometer  rises  to  a  maximum  as  the 
potential  of  the  needle  is  raised,  and  that  any  further  increase  in  the 
potential  of  the  needle  reduces  the  sensibility.  The  author's  experi- 
ments have  been  made  with  a  sensitive  electrometer  which  shows 
a  maximum  sensibility  when  the  potential  of  the  needle  is  about 
100  volts.  The  sensibility  seems  to  go  on  diminishing  after  this, 
at  least  until  very  high  voltages  are  used.  The  formula  for  a 
quadrant  electrometer  is  rigidly  investigated  and  an  equation  is  ar- 
rived at  which  is  practically  identical  with  the  empirical  formula 
of  Hopkinson  and  v\hich  represents  exactly  the  results  obtained  in 
the  author's  measurements.  The  equation  contains  a  constant  which 
must  be  positive  to  explain  the  results,  and  it  is  shown  that  this 
is  the  case.  An  investigation  is  then  undertaken  to  obtain  a  numer- 
ical value  for  this  constant.  The  solution  of  the  electrical  dis- 
tribution for  a  system  like  the  quadrant  electrometer  is  very  diffi- 
cult, but  he  discusses  and  solves  a  similar  two-dimensional  problem 
which  confirms  his  view  that  the  air-gap  is  sufficient  to  account  for 
a  maximum  sensibility  depending  upon  the  potential  of  the  needle. 
The  ordinary  formula  would  be  more  nearly  obeyed  with  a  small 
air-gap.  It  is  pointed  out  that,  although  diminishing  the  air-gap 
raises  the  potential  of  maximum  sensibility,  it  does  not  follow  that 
higher  sensibility  is  obtained  by  reducing  the  air-gap.  He  then  dis- 
cusses the  results  obtained  by  Ayrton  and  Sumpner  with  a  White 
electrometer  having  a  bipolar  suspension  in  which  the  variation  in 
sensibility  is  shown  to  be  due  to  want  of  symmetry. — Lond.  Elec, 
Elec.  Rev.,  February  13. 

Large  Inductance  Coils. — Ives. — A  theoretical  article  on  the  best 
dimensions  for  large  inductance  coils.  He  arrives  at  the  following 
conclusions:  A  coil  of  maximum  inductance  must  have  a  square 
cross-section.  The  inductance  of  a  coil,  with  a  given  length  of 
wire,  increases  rapidly,  as  the  mean  radius  is  increased,  up  to  the 
maximum  inductance,  and  then,  as  the  mean  radius  is  increased 
still  further,  decreases  very  slowly ;  therefore,  it  is  better  to  make 
the  mean  radius  too  great  than  too  small.  For  coils  of  maximum 
inductance,  the  inductance  increases  very  rapidly  as  the  length  of 
wire  used  increases ;  not  quite  as  fast  as  the  square  of  the  length. — 
Phys.  Rev.j^  February. 

Telegraphy,  Telephony  and  Signals. 

Earth  Current  Disturbances  and  Telephones. — Taylor. — An  ab- 
stract of  a  Royal  Soc'y  paper  dealing  with  the  disturbing  eflfects 
produced  by  rapidly  varying  earth  currents  on  a  telephone  receiver 
connected  in  a  short  line  of  telegraph  having  both  ends  earthed  in 
the  sea.  The  sounds  produced  have  certain  well-marked  char- 
acteristics. In  these  latitudes  they  are  stronger  and  of  more 
frequent  occurrence  in  summer  than  in  winter ;  they  are  daily  in 
evidence  for  a  few  hours  at,  or. about,  the  time  of  sunset,  while 
<iaylight  is  fading;  they  are  readily  precipitated  by  a  state  of  elec- 
trical tension  in  the  atmosphere  which  may  culminate  in  a  thun- 
derstorm. Several  characteristic  forms  of  disturbances  are  de- 
scribed. It  is  suggested  that  the  changes  of  ionization  of  the 
atmosphere  offer  a  reasonable  explanation  of  the  greater  iiight- 
time  efficiency  in  signalling  observed  by  Marconi  with  Hertzian 
wave  telegraphy. — Lond.   Elec.  Rev.,  February  13. 

Miscellaneous. 

The  Genesis  of  Lightning. — Walter. — An  account  of  an  expuri-' 
mental  investigation  of  the  way  in  which  lightning  originates. 
He  proved  some  time  ago  that  an  electric  spark  originates  chiefly 
at  the  positive  pole  and  is  preceded  by  a  number  of  preliminary 
sparks  of  increasing  length,  following  each  other  at  very  short 
intervals  and  feeling  their  way  towards  the  negative  pole.  Some 
very  successful  photographs  of  lightning  flashes  taken  with  a 
moving  camera  have  since  enabled  him  to  demonstrate  that  the 
genesis  of  lightning  is  accomplished  by  a  precisely  similar  process. 
Every  flash  is  preceded  by  a  number  of  minor  flashes,  branching 
out  towards  the  earth.  The  path  remains  the  same  in  all  its  rami- 
fications during  the  succeeding  flashes,  though  the  various  branches 
are  not  always  equally  illuminated,  and  further  branches  are  added. 
A  path  once  made  through  the  air  becomes  conducting  and  is  then 
utilized  for  further  discharges.  One  of  the  pictures  is  that  of  a 
flash  consisting  of  three  main  flashes  with  time  intervals  of  0.0177 
and  0.0489  seconds  respectively.  Another  discharge  consisted  of 
five  equal  flashes  lasting  altogether  a  quarter  of  a  second.  One 
-photograph    shows   evidence   of   an    alternating  discharge,   but   as   a 


rule  it  may  be  taken  for  granted  that  the  lightning  process  is  a 
series  of  continuous  discharges,  and  proceeds  practically  from  the 
cloud  to  the  earth. — Ann.  d.  Phys.,  No.  2;  abstracted  in  Lond. 
Elec,  February  13. 

Manufacturing  Plant. — A  well-illustrated  description  of  the  Wil- 
ton Works  of  the  (English)  General  Electric  Company,  Ltd., 
which  have  been  in  operation  for  about  6  months,  as  the  main 
plant  at  Manchester  could  not  fill  all  the  orders.  The  new  plant 
is  devoted  chiefly  to  the  manufacture  of  dynamos  and  motors, 
but  comprises  in  addition  a  small  factory  for  interior  conduits 
and  one  for  carbons.  The  demand  at  present  for  direct-current 
motors  being  greatly  in  excess  of  that  for  polyphase,  it  was  decided 
to  adopt  direct  instead  of  three-phase  current  for  power  distri- 
bution in  the  plant  itself,  and  to  put  down  a  power  station  equipped 
somewhat  on  the  lines  of  a  public  supply  station.  Therefore,  the 
generators  give  460  volts  on  a  three-wire  network,  the  smaller 
amount  of  three-phase  testing  being  provided  for  by  a  motor- 
generator. — Lond.  Elec.,  February   13. 
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G.\LVANic  Batteries,  Their  Theory,  Construction  and  Use.  Com- 
prising Primary,  Single  and  Double-Fluid  Cells,  Secondary  and 
Gas  Batteries.  By  S.  R.  Bottone.  London:  Whittaker  &  Co. 
376  pages,   144  illustrations.     Price,   5   shillings. 

The  plan  of  the  book  is  in  general  that  of  the  ordinary  works  on 
this  subject.  The  first  chapter  opens  with  a  short  historic  sketch 
of  the  galvanic  cell,  then  goes  on  to  describe  the  simplest  form  of 
cell,  gradually  building  up  the  more  complicated  forms  in  the  sub- 
sequent chapters.  There  is  a  pretty  thorough  account  of  the  dif- 
ferent cells  in  use,  besides  some  proposed  and  some  obsolete  ones. 
1  he  theories  and  explanations  of  the  reactions  are  the  ones  that 
have  been  doing  duty  for  years;  some  are  adequate  and  some  are 
not. 

An  example  of  the  latter  class  is  the  "nascent  hydrogen"  hypoth- 
esis. On  page  143  we  read,  "As  soon  as  the  nitric  acid  begins  to  be 
decomposed  by  the  nascent  hydrogen,  so  soon  are  the  irritant  and 
noxious  fumes  of  nitrogen  trioxide  given  ofif."  If  no  nitric  acid,  or 
other  "depolarizer,"  be  present,  hydrogen  is  set  free  at  the  cathode. 
If  nitric  acid  be  present,  hydrogen  is  not  set  free,  but  nitrogen 
trioxide  is.  These  are  the  facts,  but  the  nascent  hydrogen  hypothesis 
adds  the  purely  gratuitous  assumption  that  hydrogen  is  first  set  free 
in  the  nascent  state,  and  then  by  virtue  of  the  peculiar  chemical  ac- 
tivity of  the  nascent  state,  it  recombines  with  part  of  the  oxygen 
of  the  nitric  acid.  In  other  words,  water  is  decomposed  into  oxygen 
and  hydrogen  by  virture  of  the  e.  m.  f.  of  the  cell,  but  having  once 
been  set  free  the  hydrogen  becomes  so  energetic  that  it  immediately 
recombines  with  some  other  oxygen  in  spite  of  the  e.m.f.  Is  it  not 
more  rational  to  assume  that  when  nitric  acid  is  absent,  water  is 
decomposed  info  oxygen  and  hydrogen,  but  when  nitric  acid  is 
present  water  is  not  decomposed  but  nitric  acid  is?  The  nascent 
hydrogen  hypothesis  asserts  that  copper  is  reduced  on  the  cathode 
of  a  gravity  cell  by  the  nascent  hydrogen.  The  more  sane  theory 
is  that  when  the  cathode  is  surrounded  by  sulphuric  acid,  that  is 
liydrogen  sulphate,  hydrogen  is  deposited  on  the  cathode.  When  the 
cathode  is  surrounded  by  copper  sulphate,  copper  is  deposited ;  when 
by  silver  sulphate  silver  is  deposited;  when  by  ferrous  sulphate, 
iron  is  deposited. 

The  criticism  of  this  and  other  old  theories  or  hypotheses,  of 
course,  applies  to  most  other  works  of  the  class  of  the  one  before 
us,  so  we  do  not  wish  to  be  unduly  severe,  yet  we  think  it  not  out 
of  place  to  suggest  that  in  writing  a  new  book  on  batteries  it  would 
be  a  good  idea  to  exercise  some  editorial  discrimination  in  quoting 
current  theories,  retaining  only  those  that  have  withstood  the  test 
of  criticism.  Furthermore,  laying  aside  theoretical  considerations, 
we  have  a  word  to  say  regarding  additional  facts.  It  is  a  fact, 
long  ago  established  by  Dr.  Wolcott  Gibbs,  that  if  the  nitric  acid 
be  saturated  with  ammonium  nitrate,  the  noxious  fumes  are  entire- 
ly suppressed ;  the  only  gas  liberated  being  nitrous  oxide,  an  en- 
tirely innocuous  substance.  We  find  no  mention  of  this  fact  in  the 
remarks  before  cited,  in  which  the  advantages  and  disadvantages  of 
nitric  acid  and  nitrates  are  discussed. 

On  the  whole,  the  book  is  a  good  one,  containing  a  considerable 
amount  of  reliable  information. 
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Kicliurd  lirilbriiii  Hrrlin :  Cicurv  Siciiiciis.  (14  |iaKc>,  44  illus- 
trations. I'ricc,  i.bu  markii. 
This  IS  a  cliarmingly  written  little  ckiiuntary  trcaiisc  in  the  tier 
niun  languaKe,  written  for  the  technical  instnictiun  of  practical 
triegruiihers  and  telephonists.  It  i.s  divided  into  four  chapters,  as 
follows:  J.  (Jii  the  Klectric  Current  and  its  properties,  with  Uhin's 
law.  11.  Electrical  L'nits.  Also  electric  heating,  Joule's  law.  Ill, 
Magnetism,  magnetic  fields  and  elementary  magnetic  laws.  IV 
Electroniagnetism  and  the  elementary  principles  of  the  magnetic 
circuit. 

The  illustrations  are  simple  and  the  description  in  the  text  is 
clear.  A  few  simple  equations  arc  employed  to  symbolize  the  laws 
enunciated.  There  is  very  little  said  about  either  telegraphy  or 
telephony  in  the  pamphlet ;  but  everything  that  is  described  and 
stated  bears  upon  the  essential  principles  of  those  industries. 


IS01.1KKM.MKKI.M.IK.N  UND  Wakmk  (Kaltk)  Schutzmassen.  Hy 
Eduard  Keltone.  Leipzig:  A.  Hartlebeii.  320  pages,  38  illus- 
trations. Price,  5  marks  30  pf. 
This  is  a  treatise  on  the  manufacture  and  use  of  nintcrial  for  heal 
non-conductors,  irrespective  of  whether  such  appliances  are  used 
to  keep  hot  bodies  warm,  such  as  steam  boilers,  steam  pipes,  etc., 
or  whether  they  are  used  to  keep  cold  bodies  cool,  as  in  refrigerators, 
safes,  etc.  The  150  first  pages  are  devoted  to  a  description  of  the 
various  artificial  compounds  used  for  this  purpose,  particularly  thi- 
various  magnesia  and  asbestos  preparations,  together  with  the  chem- 
ical reactions  that  accompany  the  processes  of  manufacture.  Next 
the  various  methods  and  kinds  of'  machinery  employed  to  convert 
raw  material  info  convenient  and  desirable  form  for  practical  appli- 
cation are  described.  The  latter  part  of  the  volume  deals  w-ith  some 
of  the  methods  involving  the  employment  of  heat-resisting  materials. 
This  latter  portion  of  the  book  seems  quite  at  variance  with  the 
prevailing  American  customs,  which,  in  many  respects,  appear  to  be 
somewhat  in  advance  of  the  methods  abroad. 


Electric.m.  Diction.vrv:  English,  Germ.^.m.  French.  By  Paul 
Blaschke.  Leipzig:  S.  Hirzel.  226  pages.  Price.  5  marks. 
The  German  appellation  "Worterbuch,"  or  "word  book,"  describes 
this  volume  much  better  than  the  English  term  "Dictionary."  It  is  in 
truth  a  sort  of  phrase  book,  in  which  electrical  terms  in  the  three  lan- 
guages— English,  French  and  German — are  correlated,  so  that  one 
may  readily  obtain  the  expression  in  either  language  for  an  electrical 
idea.  In  this  respect  it  is  rather  more  than  a  dictionary,  but  there  is 
no  attempt  at  definitions.  The  typographical  plan  is  excellent.  The 
phrases  in  three  languages  are  arranged  alphabetically  in  large  type, 
while  their  correlative  expressions  are  printed  in  smaller  type.  One 
may,  therefore,  look  alphabetically  in  cither  English,  French  or  Ger- 
man, finding  opposite  the  same  the  corresponding  equivalents  in  the 
other  two  languages.  The  book  in  its  plan  follow^s  closely  the  ex- 
cellent word  book  of  Prof.  Hospitalier.  which  appeared  about  three 
years  ago. 


Directory  of  Electrical  Societies,  Etc. 

American  Institute  of  Electrical  Engineers.  Secretary.  Ralph 
W.  Pope.  95  Liberty  Street.  New  York.  Meetings :  March  27th, 
"High-Tcnsion  Lines,"  Ralph  D.  Mershon  ;  April  24th.  "Tendencies 
of  Central  Station  Development,"  H.  A.  Lardner.  Philippo  Torchio 
and  Peter  Junkersfeld. 

Association  of  Edisox  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents,  Secretary. 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next 
meeting.  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street. 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec- 
retary. Wm.  J.  Davis,  Ithaca,  N.  Y. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield.  111..  Secre- 
tary. 


l\riKNAiu)NAL  AssociAiio.N  OF  MUNICIPAL  Electkicians,  Secre- 
tary, Frank  V.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J,,  Sci)teniber,  1903. 

iNTKKsrAii  Independent  TKi.mioNi.  Association,  Secretary,  I-".  M. 
Coleman,  Loui.sville,  Ky. 

Iowa  Telephone  Association,  .Secretary,  C.  C.  Deering,  l)e» 
Moines,  Iowa.     Xexl  meeting,  Drs  Moines,  March  10  and  II,  1903. 

Kentucky  Iniupkndeni  Th.u'iione  Association,  Secretary,  H.  K. 
Cole,  of  Lancastt  r,  Ky. 

National  IClectkical  Contractors"  .Association  ok  tue  United 
States,  Secretary,  W.  H.  Morton,  Ulica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Eiicrnic  Ligut  Association,  Secretary,  James  B.  Ga- 
boon, 136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 


British  Westinghouse  Works. 


We  illustrate  lierewiih  the  new  works  of  the  British  Westing- 
house  Company,  which  arc  situated  at  TrafiFord  Park,  a  suburb 
of  Manchester,  England.  Those  who  have  visited  the  Pittsburg 
Westinghousc  works  will  sec  the  resemblance  between  the  two 
great  manufacturing  establishments.  The  British  works  have  an 
advantage  over  the  American  establishment  in  its  situation  with  re- 
spect to  water  shipping  facilities,  being  bounded  on  two  sides  by  the 
Bridgewater  Canal  and  but  a  few  hundred  feet  distant  from  the 
Manchester  Ship  Canal.  One  feature  of  interest  is  the  location 
in  the  immediate  vicinity  of  the  works  of  a  town  of  500  houses  built 
for  the  workmen. 

Fig.  2  gives  an  idea  of  the  interior  of  the  main  aisles  of  the 
machine  shop,  and  Fig.  3  is  a  plan  of  the  works.  In  the  erection  of 
the  works  17,000  tons  of  steel,  9,000,000  ft.  of  timber  and  300,000 
sq.  ft.  of  glass  were  used,  and  3,000  workmen  employed.  About  12 
months  elapsed  between  the  laying  of  the  corner-stone  and  the  open- 
ing of  the  works.  The  total  area  occupied  is  130  acres,  and  there 
are  no  less  than  20  miles  of  standard  railroad  track  laid  within 
this  area. 

The  office  building,  which  is  6  stories  high,  has  7S,ooo  sq.  ft.  of  floor 
space.  The  entrance  halls  are  empanelled  and  staircases  paved  en- 
tirely with  white  marble.  All  furniture  and  woodwork  is  of  polished 
oak,  and  each  office  is  provided  with  a  small  lavatory  and  wardrobe. 
Records,  draw  ings  and  similar  valuable  property  are  stored  at  one  end 
of  the  building,  which  has  been  rendered  entirely  fireproof,  and 
divided  into  strong  rooms.  On  the  various  floors  are  the  rooms 
of  the  heads  of  departments,  draughtsmen,  accountants,  shipping  and 
general  clerical  staff.  On  one  of  the  upper  floors  is  a  dining-room 
furnished  in  mahogany,  which  is  for  the  use  of  those  occupying 
the  more  important  positions  in  the  works,  and  adjacent  to  it  is  a 
kitchen  replete  w^ith  every  modern  appliance.  Confusion  is  reduced 
to  a  minimum.  On  the  extreme  east  is  situated  the  iron  foundry,  6oo- 
ft.  in  length  by  180  ft.  in  width,  containing  at  present  two  cupolas, 
one  having  a  capacity  of  about  18  tons.  Outside  this  foundry,  and  at 
the  east  side,  is  built  a  store,  entirely  of  iron,  w'hich  has  a  plate  floor 
on  a  level  with  the  charging  platform.  Underneath  the  store  is  a 
railway  track,  and  by  means  of  a  hydraulic  lift  the  pig  or  scrap 
iron  can  be  conveyed  directly  from  the  railway  wagon  to  the  charging 
platform.  Running  down  the  center  bay  are  two  electrically-operated 
overhead  cranes,  each  capable  of  raising  and  carrying  a  load  of  50 
tons.  Elach  is  also  provided  with  a  lifting  gear  for  weights  not 
exceeding  10  tons,  and  the  respective  motions  are  controlled  by  three 
separate  motors.  There  are  also  in  this  foundry  the  usu"»l  sandmills, 
sieves,  grinding  and  scouring  machines,  all  driven  electrically.  Light- 
ing is  carried  out  by  means  of  Bremer  arc  lamps  placed  on  brackets 
from  the  main  steel  pillars,  and  a  standard  gauge  track  runs  from 
one  end  of  the  building  to  the  other. 

In  the  next  building  to  the  west  all  the  brass  and  malleable  iron 
casting  is  carried  on.  The  northern  end,  about  170  ft.  in  length 
and  75  ft.  in  width,  is  occupied  by  the  brass  foundry,  where  parts  of 
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arc  lamps,  instninients,  terminals,  brush-holders,  etc.,  are  cast. 
Another  part  of  this  building  consists  of  a  store  for  all  kinds  of 
brass  work,  and  is  isolated  from  the  foundry  by  means  of  a  brick 
wall  with  fire-proof  doors.  Both  portions  of  this  building  are  pro- 
vided with  galleries,  and  that  above  the  stores  is  used  to  accomnn)- 


ovcrhcad  traveling  cranes,  and  there  arc  in  addition,  a  large  number 
of  smith's  hearths,  etc. 

The  carpenters'  and  pattern  shops  are  distributed  over  three  floors 
and  accommodate  about  250  men.  The  most  modern  tools  for  use 
in  connection  with  wood-working  have  been  installed  and  are  elec- 


FiG.  I. — Gk.nkkai,  V  ikw  of  the  Wokks,  Trafi-ord  Park. 


date    the   printing  and    bookbinding   department.      There    is    also   a 
chemical  research  laboratory  railed  off  with  expanded  metal. 

The  third  block  from  the  left  contains,  under  one  roof,  the  steel 
forge  and  foundry.  Running  down  the  center  of  the  building  there 
is,  however,  a  brick  wall  12  ft.  high  with  an  i8-ft.  break  in  the  middle 
to  allow  of  railway  and  crane  communication.  Two  20-ton  Well- 
man  patent  tilting  open-hearth  furnaces  have  been  installed,  and  are 
Operated  by  five  Duff  gas-producers.     By  means  of  electric   power 


irically  driven  from  countershafting  in  the  case  of  small  machines 
v>hich  are  frequently  used,  while  the  larger  ones  are  separately 
driven. 

The  largest  and  most  interesting  building  of  the  whole  works  is 
the  machine  shop.  The  total  length  is  1,000  ft.  and  the  width  450 
ft.,  thus  bringing  the  superficial  area  up  to  approximately  10  acres. 
There  are  five  bays  which  run  throughout  the  entire  length  of  the 
Iniilding  and  are  lettered  A,  B,  C,  D  and  E.     Two  of  these  extend 


metal  is  conveyed  u[)  an  inclined  approach  from  the  railway  to  the 
charging  platform.  Electric  motors  also  provide  the  necessary  roll- 
ing motion  of  the  furnaces,  and  owing  to  the  reduction  in  the  gearing 
no  difficulty  in  control  is  encountered  when  dealing  with  large  masses 
of  molten  tnetal.    This  steel  foundry  is  also  provided  with  two  50-ton 


from  floor  to  roof,  while  the  others  are  two  stories  high  with  an 
intermediate  or  mezzanine  floor  on  which  are  provided  lavatories, 
etc.,  for  the  convenience  of  the  workpeople  employed  in  this  par- 
ticular shop.  The  preparation  of  insulating  material,  the  winding 
of  small  coils  and  other  lighter  work  is  performed  by  girls  in  the 
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ii|)|)cr  Kallcrie.H,  wIumc  the  niiiclmiiMB  'i"*'  working  necessary  for 
component  pnrt.s  of  iiiHtriiincnts,  arc  lamps,  etc.,  is  also  carried  on. 
Although  .so  far  from  the  floor  these  galleries  arc  by  no  means 
close  or  stufTy,  the  ventilating  arraiiKcment.s  being  .so  complete  as 
to  prevent  snch  a  condition.  In  aisle  A  on  the  ground  lloor  are 
the  punching  machines  for  armature  stampings,  etc.,  and  the  guillo 
tines  which  shear  olV  sheet  metal  of  considerable  thickness.  These 
arc  not  to  be  numbered  by  twos  or  threes,  but  by  whole  rows  contain- 
ing do?ens.  In  the  other  bays  arc  numerous  machines,  several  of 
which  may  be  attended  to  by  one  man.  They  arc  entirely  automatic 
in  their  action,  so  that  it  is  merely  necessary  to  fix  the  rod  of  metal 
in  the  chuck,  make  the  adjustments  to  the  various  tools  and  start 
the  machine,  when  it  will,  without  any  further  attention,  continue 
to  turn  out  finished  articles  until  the  metal  runs  out,  when  it  stops 
automatically.  In  this  way  an  enormous  amount  of  labor  is  saved, 
and  at  the  same  time  the  possible  output  is  considerably  increased. 
Comparatively  small  work,  such  as  the  construction  of  traction 
motors,  is  carried  on  in  the  side  aisles.  Each  section  of  the  shop 
has  a  separate  store  and  timekeeper's  oflice.  to  which  are  affixed  the 
automatic  clocks  for  checking  the  arrival  and  departure  of  each  man. 
The  floor  of  the  shop  has  a  foundation  of  solid  concrete  12  in. 
thick,  over  which  asphalt  bricks  are  laid,  thus  rendering  it  quite 
impervious  to  oil  and  fire.  The  roof  is  constructed  almost  entirely 
of  glass,  and  the  illumination  of  the  shop,  whether  during  the  day 
or  at  night,  is  rendered  all  that  is  desirable  by  the  pale  green  shade 
of  the  paint  which  has  been  used.     The  heaviest  work  is  carried  on 


FIG.   3. — PL.\N  OF   WORKS. 

in  the  two  main  aisles,  which  contain  some  very  interesting  and 
modern  tools  of  an  exceptionally  large  size.  Individual  driving  by 
motors  is  mostly  resorted  to  here,  but  where  it  is  not,  motors  are 
belted  to  shafting.  Space  has  been  economized  as  much  as  possible 
by  fixing  motors  to  the  ceiling,  to  girders,  or,  in  fact,  to  almost 
anything  so  long  as  they  are  not  on  the  floor.  The  galleries  are 
well  and  substantially  constructed  without  joists.  The  floors  consist 
of  boards  2  in.  by  10  in.,  placed  edgewise,  side  by  side,  and  spiked 
together.  A  light  flooring  is  then  laid  on  this  and  the  whole  sup- 
ported by  steel  girders. 

When  it  is  inconvenient  to  move  large  work  frequently  from 
one  tool  to  another,  the  plan  of  bringing  portable  tools  to  the  work 
has  been  adopted.  Motors  are  fixed  to  these  tools,  and  the  whole 
equipment,  weighing  many  tons  in  some  cases,  is  lifted  bodily  by  a 
crane  and  deposited  on  the  exact  spot  at  which  it  is  to  be  used. 
Overhead  cranes,  with  a  span  of  90  ft.,  run  the  whole  length  of 
the  shop :  each  is  capable  of  lifting  50  tons,  and  is  operated  and 
controlled  electrically  by  a  man  situated  in  a  suspended  cage.  Simi- 
lar cranes  of  varying  capacity  are  installed  in  the  other  bays  of  the 
same  shop,  on  both  the  ground  floor  and  galleries,  and  every  appli- 
ance is  there  for  the  conveyance  of  work,  etc.,  other  than  by  hand. 
Down  the  center  of  the  building  runs  a  standard  gauge  railway  track, 
which  allows  of  work  being  brought  almost  straight  to  the  machine. 
where  it  can  be  lifted  off  and  deposited  in  the  required  position  by 
the  overhead  cranes.  The  works  has  its  own  steam  locomotives 
for  use  on  the  sidings  and  within  the  works  area. 


An  inlrrcsiing  Icatuie  of  tin-  i.rganualion  of  the  works  is  the 
very  perfect  system  of  lire  alarms  which  has  been  adopted.  Fixed 
to  wallb  at  tre(|iicnt  intervals  arc  small  iron  boxes  with  glass  covcrn, 
under  each  of  which  is  a  switch  handle.  These  boxes  are  numbered, 
and  svhen  the  switch  lever  is  pulled  over  a  large  bell,  situated  near 
the  switchboard  controlling  the  whole  of  the  works,  is  rung,  A 
practical  demonstration  was  given  on  box  No,  15,  and  the  bell  im- 
mediately struck  once  and,  after  a  short  interval,  five  times  in  suc- 
cession. This,  lir)wevcr,  was  not  the  only  indication:  a  small  indi- 
cator, numbered  15,  fell  and  a  tape  machine  printed  a  single  dash 
and  five  successive  dashes  on  a  tajie.  The  attendant,  on  observing 
this,  immediately  pulls  the  whistle  string  for  the  correct  number  of 
times,  and  every  ('niplo5'ce  is  made  at  once  aware  that  a  fire  is  in 
|)rogrcss  and  of  its  locality. 

The  power  station,  froni  which  energy  is  derived  for  the  lighting 
and  driving  of  the  entire  works,  is  situated  at  the  south  end  of  aisle 
B  in  the  machine  shop.  There  are  four  double-drum  Babcock  and 
Wilcox  boilers  fitted  with  Roney  mechanical  stokers,  and  each  has 
a  heating  surface  of  4,020  sq.  ft.  Steam  is  delivered  to  two  7S0-kw, 
three-phase  alternators,  directly  coupled  to  Westinghouse  vertical 
steam  engines.  The  alternators  generate  current  at  440  volts  and 
at  a  frequency  of  25  periods  per  second.  There  are  also  two  2S0-kw 
three-phase  generators  and  two  62V2-kw  exciters,  all  directly-coupled 
to  steam  engines.  Throughout  the  works  three-phase  motors  are 
Used  for  driving,  with  the  exception  of  the  testing  departments,  where 
it  is,  of  course,  necessary  to  have  continuous  current.  This  is  ob- 
tained from  500-kw  rotary  converters  situated  near  the  main  gen- 
erators, 

.\11  the  buildings  are  connected  by  tunnels,  constructed  of  concrete, 
which  carry  the  pipes  and  wires  used  for  various  purposes.  After 
a  period  of  about  two  years  it  is  intended  to  replace  the  steam  gen- 
erating plant  by  gas  engines,  when  it  is  expected  that  the  capacity 
will  have  to  be  considerably  augmented.  The  existing  boilers  will 
then  be  used  entirely  for  heating  purposes. 

Outside  the  works,  at  the  south  end,  is  a  water  tower  210  ft.  high, 
on  the  top  of  which  have  been  placed  two  tanks,  each  having  a 
capacity  of  30,000  gallons.  These  tanks  are  connected  with  a  net- 
work of  pipes  which  run  all  over  the  buildings,  and  in  the  'event  of 
a  fire  occurring  the  Grenell  sprinklers  fixed  to  the  pipes  imotediately 
and  automatically  commence  to  quench  the  outbreak  by  liieans  of 
water  from  the  tower.  It  will  thus  be  seen  that  extreme  precautions 
have  been  taken  against  the  destruction  of  the  w-orks  by  fire. 

The  company  has  introduced  a  feature  new  in  Great  Britain  in 
receiving  apprentices  in  its  shops  without  premiums,  and,  moreover, 
paying  them  wages  from  the  commencement  of  their  time.  Each 
candidate  is  examined  as  to  his  technical  and  general  knowledge  and 
is  drafted  into  either  the  "college"  or  "school"  course,  according  to 
ability.  The  former  extends  over  three  years,  and  embraces  rather 
more  advanced  work  than  the  latter,  which  covers  four  years.  Ap- 
prentices are  permitted  to  enter  nearly  all  the  different  departments 
during  the  three  or  four  years,  as  the  case  may  be. 


Hydro-Electric  Power  Development  in  Italy. 


The  Maschinenfabrik  Oerlikon  of  Oerlikon  near  Zurich  has  re- 
cently received  a  contract  which  covers  the  development  of  the 
water  power  of  the  Cafifaro  River  and  its  transformation  into 
electrical  energy.  The  river  has  its  rise  on  the  Alps,  which  form 
the  frontier  between  Italy  and  Tyrol,  and  discharges  its  waters 
into  the  Chiesa  River. 

The  complete  installation  is  calculated  for  a  total  output  of 
15,000  hp.,  measured  at  the  turbine  shafts,  and  comprises  two  sep- 
arate power  stations.  The  up-stream  station,  which  will  be  built 
later  on,  will  supply  S,ooo  hp,  whilst  the  hydro-electric  power 
station,  about  to  be  erected  and  situated  within  the  Italian  town- 
ship of  Bageline,  will  make  some  10,000  hp  available.  In  both 
central  stations  three-phase  currents  of  9,000  volts,  42  cycles, 
taken  from  the  generator  terminals,  will  be  transformed  up  to 
jo,ooo  volts. 

The  current  at  this  pressure  will  be  transmitted  to  Brescia, 
some  16  miles  distant,  where  it  will  be  partly  used  for  power  and 
light  distribution  in  the  Province  of  Brescia,  and  partly  for  oper- 
ating large  electrochemical  works. 

The  down-stream  station,  which  is  now  in  course  of  construe- 
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tion,  commands  a  water  power  with  a  head  of  254  meters,  which 
corresponds  to  an  effective  turbine  output  of  10,160  hp.  The 
upper-water  channel  has  a  length  of  4,500  meters  and  passes 
three  tunnels,  one  of  which  is  2,300  meters  long. 

In  the  down-stream  central  station  five  hydro-electric  groups 
of  a  capacity  of  2,500  hp  each,  will  be  installed.  Each  group  con- 
sists of  a  turbine  directly  coupled  to  a  three-phase  generator 
making  315  revolutions  per  minute.  Besides  these  large  groups 
there  will  also  be  two  smaller  turbines  of  160  hp  output  each  and 
with  a  speed  of  600  revolutions  per  minute.  They  are  coupled 
each  to  an  exciter  generator.  One  exciter  suffices  for  four  three 
phase  generators,  so  that  the  other  exciter  and  the  fifth  hydro- 
electric group  will  serve  as  a  reserve. 

The  three-phase  generators  are  calculated  for  absorbing  2,500 
hp  with  a  power  factor  of  .75  and  will  have  an  output  of  2,340  kw. 
The  three-phase  currents  generated  by  them  have,  as  stated 
above,  a  voltage  of  9,000  and  a  frequency  of  42  cycles. 

Five  step-up  transformers,  each  of  2,340  kw.,  will  bring  the  pres- 
sure of  the  current  up  to  40,000  volts,  which,  after  transmission,  is 
by  an  equal  number  of  step-down  transformers  lowered  to  the 
working  pressure. 

This  installation  is  of  special  interest,  as  being  the  first  plant  in 
Europe  making  use  of  40,000  volts  with  transformers  of  a  capacity 
exceeding  2,000  kw. 


Italian  Recording  Wattmeters. 


The  Italian  Valtellina  electric  railway  has  in  operation  two  large 
recording  wattmeters  for  its  three-phase  circuits,  manufactured 
by  Camillo  Olivetti,  of  Ivrea,  Italy,  a  description  of  which  we  give 
below : 

The  principle  on  which  the  instrument  is  based  for  its  action 
is  the  same  as  that  which  controls  the  working  of  a  torsion  electro- 


FIG.    I. — COMBINED   INDICATING   AND  RECORDING  WATTMETER. 

dynamometer,  viz.,  that  in  a  magnetic  field  produced  by  a  current 
traversing  a  fixed  low  resistance  coil  connected  in  a  series  with  the 
main  circuit  to  be  measured,  there  is  placed  and  allowed  to  move  a 
high  resistance  coil  connected  across  the  main.  When  the  instru- 
ment is  completely  connected  the  moving  coil  will  be  urged  by  a 
force  which  is  proportionate  to  the  energy  of  current.  This  effort 
is  counterbalanced  by  the  torsion  of  a  spring  which  has  a  tendency 
to  move  the  coil  equipment  towards  zero  position,  the  spring  being 


forced  at  one  end  by  the  action  of  a  small  electric  motor  which  is 
at  rest  so  long  as  the  torsion  effort  of  the  spring  is  balancad  by 
the  action  of  the  current.  As  soon,  however,  as  this  state  of 
equilibrium  is  disturbed  and  the  action  of  the  current  on  the  equip- 
ment is  superior  or  inferior  to  the  torsion  effect  of  the  spring  this 
brings  to  zero  point  the  moving  equipment. 

As  it  will  be  understood  the  principle  is  general  and  can  be  applied 
to  any  instrument  having  a  movable  equipment  returning  automati- 
cally to  zero  point. 

Referring  to  Fig.  3,  which  gives  a  schematic  representation  of 
the  apparatus  and  to  Fig.  4,  which  pfives  a  diagram  of  connections, 


Flu.    2.  —  WATTMETER    WITH    CASE    REMOVED. 

it  will  be  seen  that  the  high-resistance  coils,  I,  2,  of  identical  con- 
slruclion,  are  connected  across  the  mains  by  means  of  two  flexible 
connections,  6,  7,  through  two  additional  non-inductive  high  re- 
sistances,  10,  II,  with  a  temperature  co-efficient  practically  nil. 

The  two  coils  are  of  wire  insulated,  but  mechanically  and  rigidly 
held  together  by  a  frame,  3,  this  latter  being  supported  by  a  ver- 
tical spindle,  4.  The  spindle  and  the  coils  are  capable  of  deflecting 
within  a  small  space,  and  the  former  is  pivoted  on  two  supports, 
5,  5i.  The  high-resistance  coils  are  for  half  the  length  within  the 
two  coils,  8,  9,  connected  in  series  with  the  line  and  as  shown 
on  diagram  Fig.  4. 

The  spindle,  and  with  it  the  equipment,  as  described  above,  can 
be  made  to  deflect  by  means  of  a  spring,  13,  connected  at  one  of  its 
extremities  by  means  of  a  rigid  pin,  14,  and  the  other  extremity 
to  a  small  shaft,  15.  The  axis  of  this  is  on  the  same  axial  line  of 
the  shaft,  4,  and  carries  a  small  tooth  wheel  which  can  be  made 
to  rotate  by  means  of  a  worm  wheel,  17,  driven  by  a  small  electric 
motor,  18.  A  third  shaft,  19,  co-axial  with  the  former  ones  and 
connected  to  the  spindle,  4,  by  a  spring,  20,  and  the  small  arm,  21, 
carries  a  rigid  pin,  22,  fitted  with  a  thin  silver  ribbon.  This  ribbon 
can  oscillate  between  two  fixed  points,  23,  24,  which  are  also  of 
silver,  and  is  so  placed  that  an  electric  contact  can  be  made  between 
the  pin,  22,  and  either  of  the  other  two  points,  23,  24.  The  worm 
wheel,  17,  is  connected  to  a  second  tooth  wheel,  25,  which,  by  means 
of  another  wheel,  26,  operates  a  rack,  27,  as  shown  on  Fig.  3.  This 
rack  carries  a  pointer,  28,  which  gives  readings  on  a  divided  scale, 
29.  To  the  pointer  structure  is  fixed  a  pen,  30,  which  records 
the  readings  on  a  divided  strip  of  paper  revolving  on  a 
drum,  31,  which  is  operated  by  a  clock-work  system,  32.  In  non- 
recording   indicating    wattmeters    the    wheel,   26,    the    rack,    27,   the 
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drum,  ji,  and  the  clock-work,  ,p,  are  eliniinalcd,  and  the  poiiitt-r 
ii  fixed  right  to  the  wheel,  J5,  the  range  of  rotation  of  which  is 
within  300°. 

My  lnean^  of  a  flexible  conductor,  33  (I'ifl  A),  Ihc  spindle,  .'.', 
is  electriially  conncctetl  to  one  bru^h.  18,.  of  tlic  Muall  motor,  while 
the  other  brush,  18..  is  connected  by  means  of  the  conductor,  34. 
to  iin   intcrnirdiate   point   of  connection   of   the  twn  resistances,  35. 
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KK..   3. — iCHt.MAIlL    KKI'Ki  ^e  .\  I  Al  Ui.N    OK  WATTMETER. 

30,  which  are  connected  in  series  with  the  series  field  winding  of 
the  motor  and  in  a  parallel  with  the  line  (if  necessary  through  a 
small  transformer.  39).  The  contact  point,  23,  is  connected  by 
means  of  a  conductor,  ^7,  with  one  end  of  the  resistance,  35,  and 
the  point,  24,  by  means  of  a  conductor,  38,  with  the  other  ex- 
tremity of  the  resistance,  36.  The  two  resistances,  35,  36,  are  con- 
nected in  such  a  manner  that  at  their  extreme  connections  the 
current  has  a  different  polarity  in  respect  to  the  point  of  union, 
and  accordingly,  if  the  spindle.  22,  comes  in  contact  with  the  point, 
23  or  24,  the  direction  of  the  current  in  the  armature  is  in  one  or 
in  the  opposite  direction.  The  motor  is  so  constructed  that  by 
reversing  the  current  in  the  armature  the  rotation  of  the  latter 
is  reversed,  and  therefore  by  means  of  a  screw  wheel,  17,  and  a 
gear  wheel,  16,  the  spring,  13,  becomes  tightened  or  loosened  ac- 
cording to  the  direction  of  rotation  of  the  motor.  When  the 
spindle,  22.  is  in  an  intermediate  position,  no  current  passes  through 
the  armature  and  the  motor  is  thus  at  rest. 

For  the  sake  of  illustration  suppose  that  the  instrument  is  con- 
nected to  a  live  circuit.  Between  the  windings,  1-8  and  2-g,  electro- 
dynamic  actions  take  place,  and  in  one  direction,  so  as  to  deflect 
the  moving  frame  with  a  torque  proportionate  to  the  total  energy 
of  the  three-phase  circuit.  This  deflection,  which  covers  a  very 
small  angle,  is  transmitted  by  means  of  the  shaft,  4,  and  of  the 
spindle,  21.  to  the  spindle,  22,  which  comes  then  into  contact  with 
one  or  other  of  the  contact  pins,  23  and  24.  For  the  sake  of  further 
illustrating  the  action  of  the  instrument,  suppose  that  the  spring. 
20,  makes  contact  with  the  pin,  23.  As  soon  as  this  takes  place  the 
motor  starts  and  by  means  of  the  screw  wheel,  17.  the  motion  is 
transmitted  to  the  gear  wheel.  16,  and  consequently  to  the  extremity 
of  the  spring,  13.  The  equipment,  16,  will  have  then  rotated  within 
a  limit  proportionate  to  the  energy  of  the  circuit  and  also  the  rack, 
27,  will  have  moved  on  for  a  distance  proportionate  to  this  energy. 
If  the  electro-dynamic  action  between  the  coils  is  reduced,  the 
motor  w^ill  reverse  so  as  to  again  equilibrate  the  new  value  of  such 
actions.  Through  the  co-efficient  of  elasticity  of  the  spring  being 
constant,  the  divisions  on  the  scale  will  be  absolutely  uniform. 


.'\  l-'arad.iy  dikC,  40,  makes  the  instrument  aperiodic  m  its  action 
and  also  n-Kulales  (he  hpeed  of  the  motor.  By  multiplying  the  num- 
Iter  III  the  ^llunl  moving  coils  and  the  sericii  fixed  coils,  the  insiru- 
nicnt  can  be  made  to  measure  the  power  of  two  or  more  alternatmg 
or  conimuous  current  circuits.  The  same  apparatus  described  with 
suitable  connections,  might  also  be  used  to  measure  the  power  of  a 
polyphase  alieniating-curreiil  system  or  direct-current  system  of 
supply  and  \miIi  other  suitable  connections  give  the  aggregate 
power  of  two  sejiaratc  circuits. 

It  is  claimed  ili.ii  in  this  instnimeiit  all  the  theoretical  and  prac- 
tical conditions  oi  ;i  precision  instrument  are  practically  observed. 
l''riction  being  nullilii'd  by  the  positive  and  instantaneous  action  of 
an  especially  desigiu-d  motor  has  practically  no*  inlluence.  The 
measuring  part  of  the  instrument  contains  no  iron.  The  inductance 
and  temperature  cuclVicient  of  the  shunt  coils  arc  rendered  prac- 
tically nil  by  very  high  scries  resistances,  so  that  the  instrument  is 
independent  of  the  ii.iiure  or  frequency  of  the  current  form  and 
temperature.  The  s.inie  instrument  can  be  used  for  direct  as  well 
as   for  alternating  circuits. 

The  energy  wasted  in  the  series  coils  is  from  16  to  20  watts,  and 
Ml  the  shunt  coils  and  resistances  from  2  to  4  watts  for  every  100 
volis.  the  former  figure  being  for  high-potential,  the  latter  for  low- 
potential  instruments.  The  energy  wasted  in  the  relay  motor  is 
I'runi  30  to  50  watts.  The  small  current  in  the  shunt  coils,  .02 
.iinpcre,  permits  the  insertion  of  the  instrument  direct  in  high- 
p(jteiitial  circuits  without  the  intermediate  use  of  potential  and 
current  transformers,  which  have  a  tendency  to  impair  the  exact- 
ness of  readings.  The  scale  is  perfectly  uniform,  and  in  recording 
instruments  has  a  length  of  6  inches. 

The  paper  used  in  the  instrument  has  a  length  of  120  ft.  and  a 
width  of  y'/z  in.,  of  the  latter,  6  being  for  recording  purposes.  The 
speed  of  paper  can  be  changed  from  i  to  12  inches  per  hour,  and 
the  change  of  speed  can  be  readily  obtained,  changing  a  gear  on 
the  clock. 

On  the  same  principle  and  about  on  the  same  dimensions,  Signor 
Olivetti  iTiakes  also  a  continuous-current  recording  ammeter  and 
voltmeter  similar  to  the  wattmeter  above  described.  In  these  in- 
struments the  fixed  coils  are  replaced  by  permanent  magnets.  The 
moving  coils  swing  on  the  air-gap  of  the  same  and  are  connected 
to  shunts  or  series  resistances,  according  the  instrumeiit  is  an 
anmieter  or  voltmeter.  On  the  same  principle,  he  constructs  an 
eiectrodynamic  voltmeter  having  two  fixed  and  one  movable  coil 
connected  in  series  to  a  inductionless  resistance.     The  scale  follows 


FIG    4. — DI.«iGR.\M  OF  CONNECTIONS  FOR  WATTMETER  ON  THREE-PHASE 
CIRCUITS. 

the  law  of  the  squares.  The  instrument  can  be  made  direct-reading 
or  recording.  These  instruments,  if  made  for  high-potential,  re- 
quire a  current  of  0.05  amp. 

One  of  these  direct- reading  voltmeters  having  a  large  round  scale 
of  15  inches  diameter  and  300°  amplitude,  provided  with  a  set  of 
resistances  for  reading  from  1,000  to  20,000  volts,  is  used  in  Signor 
Olivetti's  laboratory  for  standardizing  direct-reading  voltmeters. 
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The  Henry  Train  Lighting  System  on  the  Chicago  ana 
Alton  R.  R. 


As  early  as  1893,  the  late  John  C.  Henry,  one  of  the  pioneers  of  the 
electric  railway,  took  out  a  patent  on  an  electric  regulator.  After 
working  for  ten  years  upon  the  subject  of  train  lighting  by  elec- 
tricity, in  1901  Mr.  Henry  settled  on  a  direct-connected  system  of 
train  lighting,  doing  away  with  all  belts,  gears  or  other  devices  used 
to  drive  the  generator  from  power  derived  from  the  axle.  This 
system  of  train  lighting  has  been  further  developed  by  his  son,  D. 
Carl  Henry.  As  now  used  on  the  Chicago  &  Alton  Railroad,  it 
consists  of  the  following  devices :  On  the  axle  of  the  train  or  car  to 
be  lighted  a  direct-connected  generator  is  placed.  Fig.  i.  The  arma- 
ture of  this  generator  is  built  on  a  sleeve,  the  sleeve  being  centered 
over  the  axle,  and  is  held  in  place  by  two  taper  copper  plugs,  which 
are  held  in  place  by  two  long  bolts,  which  bind  the  sleeve  permanently 
to  the  axle.  After  this  generator  is  mounted,  the  wheels  of  the  car 
are  pressed  on  the  axle.  The  outer  fields  of  the  generator  have  bear- 
ing on  this  sleeve  and  are  supported  by  it.  These  outer  fields  remain 
stationary,  being  prevented  from  turning  and  following  the  internal 
armature  by  a  crossbar,  resting  on  the  truck  of  the  car.  This  inner 
armature  and  commutator  revolves  within  these  outer  fields,  cutting 
the  magnetic  lines.  The  entire  machine  is  absolutely  dust  and  water 
proof.  After  thirteen  months'  experimenting  on  the  Chicago  &  Alton 
Railroad,  a  generator  was  determined  on  which  gave,  at  a  speed  of 
200  r.p.m.  a  minimum  output  of  two  kw.  This  is  a  4-pole  shunt- 
wound  machine,  built  and  insulated  very  much  in  the  style  of  the 


FIG.    I. — DIRECT-CONNECTED   GENERATOR. 

series  street  railway  motors  of  the  present  day,  and  is  capable  of  100 
per  cent,  overload  without  too  high  an  increase  in  temperature  and 
consequent  loss  in  efficiency.  The  problem  of  vibration  is  met  with 
the  novel  means  employed  to  mount  this  generator  on  the  axle. 
After  thirteen  months  of  hard  service,  these  generators  have  been 
found  to  be  in  absolutely  first  class  condition,  and  even  their  commu- 
tators have  shown  no  effect  from  hard  usage.  The  machine  is  easy  of 
access  and  is  constructed  so  that  the  armature  can  be  inspected  and 
re-wound,  if  necessary,  at  any  time.  It  is  but  a  few  minutes'  work 
to  place  new  brushes  in  their  holders.  The  oiling  of  the  machine  is 
done  by  means  of  a  chain  dipping  down  into  an  oil  well ;  and  the 
brasses  of  each  bearing  can  be  replaced  in  a  few  minutes.  The  weight 
of  the  generator  is  less  than  900  pounds. 

The  regulation  is  effected  by  means  of  a  differentially-wound  field, 
the  major  portion  of  this  field  being  in  shunt,  and  a  minor  winding 
of  low  resistance  being  in  the  opposite  direction.  The  shunt  field  is 
separately  excited  by  the  storage  battery.  This  insures,  it  is  said, 
perfect  excitation  on  starting  and  reliability  at  all  times  in  operation. 
At  a  speed  of  200  revolutions  the  current  from  the  generator,  which  is 
at  a  voltage  of  25,  passes  directly  to  one  of  two  sets  of  storage  bat- 
teries. Below  this  critical  speed  of  200  revolutions,  which  represents 
about  18  miles  an  hour,  an  automatic  switch.  Fig.  2,  operated  by  a 
solenoid  cuts  the  generator  circuit  in  such  a  manner  that  the  storage 
battery  current  cannot  flow  back  to  the  generator.  This  switch  only 
allows  current  to  flow  from  the  generator  to  the  battery.  While  the 
generator  is  charging  one  of  the  two  sets  of  batteries  the  other  similar 
set  of  batteries  is  on  the  lamp  or  translating  circuit  A  simple 
hand  switch  is  placed  in  the  circuit  and  by  a  single  quarter  tuni  the 
battery  which  is  being  charged  by  the  generator  can  be  substituted 
for  the  battery  which  has  been  discharged.  This  insures  at  all  times 
a  constant  potential,  the  lamps  being  at  no  time  directly  on  the  gen- 
erator circuit.    The  batteries  employed  are  the  "Chloride"  accumu- 


lator type ;  24  cells  of  battery  are  used,  with  a  capacity  exceeding  30 
amperes  for  eight  hours.  As  these  batteries  are  always  in  multiple. 
Fig.  3,  the  system  has  a  capacity  in  each  car  of  60  amperes  for  eight 
hours,  which  is  amply  sufficient  for  an  ordinary  car.  These  batteries 
;ire  placed  in  lead-lined  tanks,  two  cells  of  battery  in  each  tank. 

The  Henry  IClectric  Equipment  Company  of  Denver,  Colo.,  of  which 
Mr.  C.  F.  Elliott,  of  Colorado,  is  president;  Mr.  D.  Carl  Henry,  of 
Chicago,  is  secretary,  and  Mr.  James  H.  Peabody,  of  Denver,  Colo., 
is  treasurer,  has  now  under  construction  fifty  of  this  type  of  generator, 
to  be  used  on  the  Chicago  &  Alton  Railroad.    Experiments  have  been 


HHHHH^H 


FIG.  2. — AUTOMATIC  SWITCH. 


FIG.  3. — DIAGRAM  OF  CONNECTIONS. 


tried  with  the  generator  sufficiently  large  to  light  three  cars.  This 
generator  is  of  about  twice  the  weight  of  the  standard  form  of  gen- 
erator used  to  light  single  cars,  and  a  form  with  two  armatures  and 
eight  poles  has  been  used  to  produce  sufficient  current  to  light  three 
cars  or  more.  This  type  of  machine  has,  it  is  claimed,  given  entire 
satisfaction  and  can  be  used  wherever  a  number  of  cars  are  always 
run  together,  such  as  a  train  which  is  never  uncoupled.  The  battery 
can  be  carried  on  the  one  car  which  has  on  its  axle  the  generator  or 
the  batteries  can  be  carried  separate  in  each  car,  all  being  charged  by 
the  one  generator. 


Western  Electric  Fans. 


The  general  appearance  of  the  Western  Electric  desk  fans  for 
1903  is  similar  to  that  of  the  well-known  type  of  the  past  year. 
Fig.  I  is  an  external  view  and  Fig.  2  a  cross-sectional  view  of  the 
desk  fan. 

The  open  type  of  construction  lends  itself  to  pleasing  appearance, 
accurate  workmanship  and  high  efficiency.  The  U-shaped  field 
magnet  with  armature  at  the  top  gives  a  type  of  motor  of  graceful 
proportions.  This  style  of  construction  allows  a  low  pedestal  and 
small  encasing  castings  to  be  used,  thereby  making  the  weight  of  the 
motor  unusually  low,  as  a  large  proportion  of  the  material  used  is 
"working  material."  The  weight  of  the  motor  is  further  reduced  by 
the  use  of  a  forged  steel  field  magnet  having  the  best  magnetic 
properties. 

The  armature  is  of  the  iron  clad,  drum  type,  wound  with  double 
silk-covered  wire,  insulated  by  pressboard  tubes  in  the  slots  and  press- 
board  washers  over  the  end  plates.  The  field  coils  are  wound  on 
pressboard  spools  and  being  exposed  to  the  direct  action  of  the 
moving  air,  an   exceptionally  low   ruiming  temperature  and  conse- 
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qucntly  a  long  life  is  insured  (o  these  important  parts. 

The  armaltire  of  large  diameter,  wound  with  double  .silk-covered 
wire.  The  forucd  .steel  ticld  niaKnel,  the  field  coils  of  small  diameter 
cooled  b)  the  moving  air,  the  small  air  gap  and  careful  shaping  of 
pole  tips,  nil  combine  to  give  the  highest  possible  efTicieiicy. 

The  brushes  arc  of  specially  prcpaied  graphite,  circtilar  in  cross- 
section,  and  .self-adjusting.  The  brush  holders  are  a  modification  of 
the  cartridge  type  and  arc  provided  with  trig^cis  which  hear  upon 
the  end  of  the  brush,  pressing  it  against  the  connuutator.  They 
allow  almost  the  entire  brush  to  be  used  up  and  as  there  is  no  clamp- 
ing, they  will  not  break  the  brushes.  The  brushes  can  be  readily 
renewed,  without  disturbing  any  of  the  electrical  connections. 

The  speed  regulating  rheostat  consists  of  an  iron  drum  upon 
which  is  wound  German  silver  wire,  embedded  in  and  protected  by 
a  complete  coating  of  white  cnanu-l,  doing  away  with  any  possibility 
of  short-circuiting  or  grounding  with  the  adjacent  frame.  The 
drum  is  mounted  on  a  porcelain  base  carrying  I  Ik-  .speed-regulating 
switch  and  binding  posts. 


These  motors  are  wound  i'n  no,  170,  j./o,  ^50  and  500  volts;  the 
170  and  -•.so-volt  motors  are  intended  to  run  in  groups  of  thice  and 
two  in  scries  on  50f)-volt  circuits,  in  which  case  a  wall  switch 
rheostat  for  thrce-spicd  control  is  furnished. 

Figs.  5  and  6  Illustrate  the  "Western"  ceiling  fan  for  1903.     Fig. 


FIGS.    I    AND  2. — DBSK  FAK, 

These  motors  are  also  made  with  the  bracket  form  of  mounting. 
The  fan  can  be  placed  in  any  desired  position  by  the  adjustment  of 
a  single  hand  screw.  The  adjustment  can  be  made  while  the  fan 
is  running  at  full  speed.  The  motor  frame  swivels  upon  a  ball  and 
socket  joint  and  has  a  horizontal  range  of  180°  and  vertical  range  of 
45° 

The  Western  Electric  ceiling  fans  are  shown  in  Figs.  3,  4,  5 
and  6.  Fig.  3  is  a  cross-sectional  view  of  the  Standard  ceiling 
fan.  The  motor  is  bipolar  and  has  a  slotted  drum  armature,  the  core 
being  mounted  directly  on  the  shaft.  The  yoke  and  pole  pieces  are 
one  casting  of  semi-steel. 

The  weight  of  the  motor  is  supported  by  a  strong  cast-iron  bracket 


FIG.    3. — CROSS   SECTIO.V    STANDARD   CEILING    FAN. 

5  is  a  cross-sectional  view  of  one  type  and  Fig.  6  a  perspective 
view  of  another  type.  These  types  are  similar  in  all  respects,  with 
the  exception  that  the  latter  is  not  provided  with  a  starting  switch. 
Both   are   single-speed  fans.     The   bipolar   motor  has   an  armature 


Figs.  4,  5  and  6. — Ceiling  Fans  for  1903. 


fastened  to  the  frame  with  machine  bolts.  The  bracket  also  supports 
the  upper  bearing  and  a  steel  tube  extending  through  the  hollow 
armature  shaft.  This  tube  contains  a  six-wire  cable  made  up  of 
the  leads  for  the  chandelier  lights  and  the  wires  connecting  the  speed- 
regulating  rheostat  to  the  switch.  A  rheostat  gives  three  speeds  to 
llie  fan. 


similar  to  the  standard  ceiling  fan.  They  are  also  equipped  with 
oil  reservoirs,  but  they  do  not  have  the  non-spillable  feature  of 
the  standard  wells,  although  the  method  of  lubrication  is  the  same. 
Before  removing  the  fan  from  the  ceiling  hook,  the  oil^  withdrawn 
from  the  wells  by  means  of  a  small  oil  pump  provided  for  this 
purpose. 
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A  decidedly  new  departure  has  been  made  by  the  Missouri  Edison 
Company,  of  St.  Louis,  in  renewing  "Hylo"  lamps  for  their  customers 
without  charge,  at  the  same  basis  as  they  renew  ordinary  i6-cp  lamps 
of  approved  make.  Mr.  S.  B.  Pike  is,  we  believe,  the  first  central 
station  manager  to  have  the  enterprise  to  adopt  this  practice;  and  the 
magnitude  of  the  Missouri  Edison  system  gives  the  innovation  un- 
usual importance.  Writing  to  the  Phelps  Company,  of  Detroit, 
Manager  Pike  says :  "In  connection  with  our  order  to  you  for  500 
lamps  for  immediate  shipment  and  300  lamps  monthly  until  further 
notice,  we  beg  to  say  that  it  is  our  intention  to  renew  the  lamps  with- 
out any  charge  whatever  on  the  same  terms  as  we  furnish  free 
renewals  for  standard  i6-cp  lamps.  The  lamps  which  you  send 
us  on  order  should  have  a  special  distinctive  label  inside  the 
stem  to  obviate  possible  fraud.  In  view  of  the  advertising  campaign 
which  we  now  contemplate  making  in  behalf  of  the  Hylo  lamps, 
we  expect  to  need  at  least  10,000  of  them  to  fully  meet  prospective 
demands." 


Alkaline  Storage  Battery. 


The  Chicago  Storage  Battery  Company,  Fisher  Building,  Chicago, 
exhibited  at  the  recent  automobile  show  in  the  Coliseum  Building, 
Chicago,  an  automobile  of  28  cells  of  a  new  type  of  storage  battery, 
for  which  strong  claims  are  made.  Full  particulars  of  the  cell  have 
not  been  made  public,  but  it  is  stated  that  it  is  of  the  alkaline  type, 
that  the  positive  elements  are  a  combination  of  chemically  transposed 
metals,  that  the  negative  element  is  the  cell  receptacle  itself,  and  that 
"neither  plates  nor  grids  are  used."  The  claim  is  made  that  a  cell 
weighing  slightly  less  than  6  pounds  has  a  capacity  of  100  amp-hours 
at  an  e.m.f.  of  1.4  volts.  Twenty-eight  cells  were  exhibited  at  the 
automobile  show  in  connection  with  a  light  runabout  mounted  on  a 
speedometer.  When  the  dial  indicated  a  speed  of  20  miles  per  hour, 
the  battery  delivered  30  amp,  and  it  was  claimed  that  this  output 
could  be  maintained  for  three  hours. 

It  is  stated  that  the  battery  will  receive  a  maximum  charge  in 
one  or  two  hours,  which  feature  also  renders  it  particularly  applicable 
to  other  than  automobile  work.     For  central  station  and  street  rail- 
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TEST   CURVES   OF    STORAGE   BATTERY. 

way  work,  the  batteries  may  be  charged  without  injury  to  their  full 
capacity,  in  not  to  exceed  two  hours,  and  when  called  upon,  as 
occurs  in  central  station  work  and  street  railway  service,  to  take 
care  of  the  peak  of  the  load,  they  will  readily  and  without  any 
damage  give  a  high  rate  of  discharge. 

The  efficiency  of  the  battery  is  claimed  to  compare  very  favorably 
with  lead,  and  is  proportional  to  the  rapidity  of  charge  or  discharge. 
For  example,  with  a  cell  having  a  capacity  of  lOO  amp-hours  (25 
amp  for  4  hours),  there  is  no  disturbance  whatever  in  the  electrolyte, 
nor  gasing  in  any  particular,  nor  heat  developed,  nor  expansion  of 
the  elements,  nor  damage  in  any  way  to  the  battery;  if  given  a 
charge  as  high  as  45  amp  for  nearly  four  hours.  The  accompanying 
curves  were  plotted  from  tests  made  at  Armour  Institute. 


The  use  of  the  calculagraph  in  telephone  exchanges  has  already 
become  a  well-known  and  familiar  feature  of  that  branch  of  electrical 
work,  enabling  an  exact  account  of  the  elapsed  time  of  every  con- 
versation to  be  kept.  Mr.  Henry  Abbott,  the  president  of  the  Calcu- 
lagraph Company,  of  New  York,  is  now  introducing  the  same  in- 
genious appliance  in  a  modified  form  as  an  aid  in  checking  time  on 
work  in  factories,  as  distinguished  from  time  keepers'  work,  and 
ordinary  time-recording  appliances. 

One  of  the  functions  of  the  calculagraph  and  its  distinctive  feature 
is  that  it  mechanically  subtracts  the  commencing  time-of-day  from 
the  finishing  time  and  records  the  number  of  hours  and  minutes  a 
workman  is  employed  on  a  job  or  piece  of  work.  One  calculagraph 
will  make  such  records  for  a  large  number  of  workmen  who  are 
commencing  and  finishing  without  reference  to  consecutive  order. 
The  calculagraph  also,  incidentally,  records  the  time  of  day  the 
work  commenced.  Each  record  is  a  separate  and  individual  one 
and  there  is  no  possibility  of  confusion.  The  calculagraph,  more- 
over, makes  no  clerical  errors.  It  has  two  handles  or  levers,  one 
of  which  is  operated  at  the  time  of  commencing  work  and  the  other 
at  the  finish  by  the  clerk  who  issues  job  cards  with  the  work  given 
out  to  the  workmen  and  the  cards  used  are  adapted  for  use  in  card- 
filing  cabinets.  All  of  the  calculagraph  record  cards  belonging  to 
any  one  job  or  product  may  thus  be  brought  together  in  a  bunch, 
even  when  a  large  number  of  operatives  have  been  employed  upon 
it,  without  any  posting  or  copying  of  items  and  the  total  labor  cost 
quickly  and  surely  ascertained.  Besides  insuring  accuracy  as  above 
explained  the  calculagraph  will  save,  in  a  large  mill,  sufficient  labor 
to  repay  its  cost  in  a  short  time. 


A  New  Type  of  "  Button  "  Telephone  Transmitter. 


Due  to  the  efforts  of  Mr.  Ernest  B.  Fahnestock,  a  telephone  engi- 
neer and  apparatus  designer  of  many  years  standing,  a  new  type  of 
telephone  transmitter  is  being  introduced  which  in  appearance  and 
construction  presents  quite  an  innovation  and  departs  from  the 
"solid  back"  form,  as  shown  herewith.  This  "button"  is  entirely 
self-contained  and  is  in  itself  a  very  efficient  transmitter  if  placed 
on  a  table  and  spoken  to. 

It  carries  within  itself  two  sound  diaphragms,  a  carbon  chamber 


FIG.    I. — BUTTON    TELEPHONE   TR.\.\S.M1TTER. 

and  two  electrodes  and  is  designed  to  slip  into  the  sound  chamber 
carried  at  the  end  of  the  pivoted  arm.  Two  cords  are  carried  up 
through  the  inside  of  the  arm  to  make  the  necessary  electric  con- 
nection. The  "button"  is  not  a  permanent  part  of  the  sound  chamber 
and  may  be  removed  and  replaced  by  a  new  one  at  any  time  by  re- 
moving the  face  plate  and  loosening  the  cord  connections. 

The  "button"  consists  of  a  carbon  chamber  and  two  vibratable 
electrodes  carried  by  mica  washers.  These  washers  are  clamped  by 
steel  rings  to  opposite  sides  of  the  carbon  chamber  sealing  it  and 
making  it  moisture-proof.  Each  electrode  has  clamped  to  it  a  sound 
diaphragm  that  has  no  other  support.  This  allows  freedom  for  the 
periphery  to  vibrate,  and  insures  the  tuning  of  the  two  diaphragms 
to  the  same  characteristic  note.    It  also  permits  of  a  permanent  ad- 
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jii-imcnt  (il  the  tlcctiDdcs,  tincc  the  »U|)|K)rl  i>l  the  carhun  thamlit-r 
and  elcctroiles  laiinot  be  at  variance  with  the  suppurt  i)f  the  dia- 
phuKin  iis  is  somitimcs  the  case  with  instruiiieiits  of  iIk-  solid  baik 
type. 

Mean-,  arc  taken  to  secure  flexibly  the  periphery  of  the  toiind  dia- 
plirantn  to  the  button  after  it  has  been  clamped  in  place  on  the  clcc- 
troile.  This  flexible  connection  prevents  the  sound  waves  from  int- 
piiiKiiiK  >^>n  its  under  side. 

When  the  "button"  is  in  place  within  the  sound  chamber  the 
surface  of  the  diaphragms  is  transverse  to  the  line  of  progress  of 
the  soiittd  waves  and  the  "button"   presents  to  the  opening  at   the 


74  Coillandt  Street,  New  York  City,  which  is  also  introducing  some 
other  ti-li-phonic  improvements  and  specialties. 


New  RfVolvinR  Desk  Fan. 


A  new  form  of  revolving  desk  fan  motor  is  being  introduced  this 
season  by  the  (ico.  C.  Towie  Manufacturing  Company,  of  Lancaster, 
Pa.,  as  shown  herewith.  The  motor-carrying  blade  and  guard  re- 
volves upon  a   ball   bearing,  tlic  base  remaining   pcrmanetly  in  one 


FIC.    2. — HUTTON    TKLEPHONE   TKANSM  ITTEK. 

mouthpiece  only  its  edge.  This  prevents  any  mechanical  injury  and 
removes  the  necessity  of  having  a  protective  button  to  the  mouth- 
piece. The  sound  waves  on  entering  the  mouthpiece  are  divided  by 
the  edge  of  the  "button,"  and  impinging  on  the  beveled  sides  of 
the  sound  chamber  are  deflected  against  the  diaphragms. 

The  transmitter  is  constructed  throughout  of  a  special  hard  non- 
corrosive  alloy  and  each  part  is  cast  in  a  brass  mould  which  insures 
accuracy  and  intercliangcability  of  all  parts,  while  the  non-corrosive 
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REVOLVING    DL-l. 


position.  The  rotating  motion  upon  its  axis  is  produced  by  an  air 
deflector  mounted  at  a  permanent  angle  upon  the  front  of  the  guard. 
The  perpendicular  shaft  of  the  thrust  bearing  extends  through  to 
the  lower  part  of  the  base,  where  a  movable  contact  is  attached,  sim- 
ilar to  collector  rings,  on  which  run  metal  brushes,  and  mounted  upon 
a  porcelain  base,  which  also  holds  the  resistance  used  in  regulating 
the  speed  of  the  fan  motor  proper.  The  revolving  motion  in  con- 
nection with  the  motion  from  the  fan  blades  distributes  the  air  in 
a  circular  fashion.  A  friction  brake  is  mounted  upon  the  base  and 
screwing  this  in  or  out,  any  number  of  revolutions  of  the  motor 
head  can  be  secured.  This  works  entirely  independent  of  the  speed 
regulation  of  the  fan  motor.  The  fan  can  be  attached  with  plug  and 
cord  like  any  ordinary  desk  fan. 


Lineman's  Climber. 


The  Smith  &  Hemenway  Company,  of  2g6  Broadway,  New  York, 
out  with  a  linemen's  new  climber.     It  is  stated  to  be  made  of  a 


FIG.    3. — BUTTON   TELEPHONE  TRANSMITTER. 

feature  of   the  alloy  entirely  eliminates  all  possibility  of  corrosion 
by  the  moisture  from  the  breath. 

The  finish  is  of  black  enamel,  which  would  seem  to  insure  a 
greater  durability  of  finish  than  is  ordinarily  obtained  by  those  in- 
struments having  extensive  nickel-plated  parts.  The  apparatus  is 
being  put  on  the  market  by  the  Fahnestock  Transmitter  Company,  of 


lineman's  climbers. 

boracic  steel,  the  toughest  metal  known,  hardened  and  tempered  by 
a  secret  process,  and  is  covered  with  an  extra  heavy  coating  of 
white  metal,  which  makes  it  absolutely  rust-proof.  The  spur  is 
welded  in,  making  it  practically  one  piece,  and  there  is  thus  no  pos- 
sibility or  danger  of  its  coming  loose.  The  loops  are  made  in  the 
forging. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  was  firmer  in  tone, 
but  at  the  close  of  the  week  little  was  obtainable  at  less  than  s  per 
cent.  The  closing  quotations  were  4J4  a  5  P^^r  cent,  for  60  to  90 
days,  and  S  per  cent,  for  4,  5  and  6  months.  The  stock  market  was 
irregular  throughout  the  week,  with  alternating  periods  of  strength 
and  weakness.  In  the  main,  however,  the  tendency  was  towards  a 
lower  level  of  values.  Little  attention  was  given  to  the  market  by 
the  public.  There  was  a  fair  amount  of  foreign  buying  of  good  rail- 
way bonds.  All  of  the  electrics  and  tractions  shared  in  the  general 
weakness  of  the  market  and  closed,  with  one  exception,  with  net 
losses  on  the  week's  business.  Of  the  tractions,  Brooklyn  Rapid 
Transit  closed  at  67->s,  a  loss  of  2%  points,  and  Metropolitan  Street 
Railway  at  13614,  a  loss  of  3>4  points.  General  Electric  closed  at 
the  lowest  point  of  the  week — 195 — being  a  net  loss  of  4-5^ ;  Westing- 
house  lost  I  point,  closing  at  210,  and  Western  Union  %,  the  last 
quotation  being  89^.  American  Telephone  &  Telegraph  was  also 
weak,  closing  at  83)4.  which  is  i  point  ofif.  American  District  Tele- 
graph made  a  net  gain  of  14,  the  price  for  the  entire  week  being  371/2. 
Following  are  the  closing  quotations  of  March  3 : 


NEW  YORK. 


Feb.  2i.  Mar.3 

American  Tel.  &  Cable SH'i  !*3 

American  Tel.  &  Tel 167  1B8 

American  Dist.  Tel :iVA  37 

Brooklyn  Rapid  Transit    . .     ««H  66^ 

Commercial  oable 

Electric  Boat 20  20 

Electric  Boat  pfd 35  35 

Electric  Lead  Reduction.  ,3  2% 

Electric  Vehicle 6  3»i 

Electric  Vehicle  pfd U  II 


Feb.  24.  Mar.3 

American  Tel.  &  Tel   H)7H       187 

Cumberland  Telephone 125 

Edison  Elec.  Ilium 295 

General  Electric 1!I9  IM 

Western  Tel.  &  Tel 25  23 


Feb.  24.    Mar,  3 

General  Electric 1K8  193>8 

Hudson  River  Tel 

Metropolitan  St.  Ry Wii  135^8 

N.  E.  Elec.  ?eh.  Tms H 

N.  Y.&N.  J.  Tel 166 

N.  Y.  E.  V.T.  Co 10  an 

Tel.&  Tel.  Co.  Am 

Western  Union  Tel 89>i  80 

WeBtinghouse  com 212  200 

Westinghouse  pfd 210  225* 


Feb.  24.  Mar.  3 
Western  Tel.  &  Tel.  pfd.. . .      99^        i)it^i 

Mexican  Telephone 2V4  2H 

New  England  Telephone  ...  137  137 

Westinghouse 105  1ij2 

Westinghovise  pfd 105  102 


PHILADELPHIA. 


Feb.  24  Mar.  3 

American  Railways .52  60?4 

Elec.  Storage  Battery 

Elec.  Storage  Battery  pfd..     ..  81* 

Elec.  Co.  of  America »H  8H 


Feb.  24   Mar.  3. 

Phila.  Traction 98J<        »m 

PhUa.Electric  IH  7H 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd  ...      3 


CHICAGO, 
Feb.  24.  Mar.  3 


Feb.  24.  Mar.  3. 

National  Carbon  pfd 98  9B 

Northwest  Elev.  com 29 

Union  Traction  )0  HM 

Union  Traction  pfd 44  42H 


Central  Onion  Tel. 

Chicago  Edison 

Chicago  City  Ry 222 

Chicago  Tel.  Co 138 

National  Carbon 25  24 

♦  Asked. 

MINNEAPOLIS  GENERAL  ELECTRIC— At  a  meeting  of  the 
stockholders  of  the  Minneapolis  General  Electric  Company,  held  on 
February  20,  1903,  it  was  voted  to  increase  the  preferred  stock  of  the 
company  by  2,500  shares,  or  from  $750,000  to  $1,000,000,  par  value, 
which  win  leave  the  capitalization  as  follows:  Common  stock, 
$1,500,000;'  preferred  stock,  $1,000,000;  first  mortage  5  per  cent,  bonds. 
$1,204,000;  reserved  to  redeem  underlying  6  per  cent,  bonds,  $765,000. 
These  2,500  shares  will  be  offered  at  par,  to  present  holders  of  pre- 
ferred and  common  stock,  giving  each  stockholder  the  right  to  take 
one  new  share  for  each  nine  shares  of  stock  held  by  him.  The  money 
thus  raised  will  be  used  for  the  purchase  of  a  new  i,ooo-kw  direct- 
connected  condensing  unit  and  the  installation  of  .some  25  duct  miles 
of  conduit  and  electric  cable.     The  earnings  for  the  years  1901  and 

1902  have  been  as  follows : 

1902.  1 90 1.  Changes. 

Gross    $500,586  $405,634  Inc.       $94,952 

Kxpenses    265,444  202,345  Inc.         63,098 


$235,142 
98,409 


$203,288 
97.050 


Inc. 
Inc. 


$31,853 
1.359 


Net    

Fi.xed  charges 

Net   profits    $136,732  $106,238         Inc.       $30,494 

COMMERCIAL  CABLE  ANNUAL  REPORT.— At  a  special 
meeting  of  the  stockholders  of  the  Commercial  Cable  Company  this 
week  it  was  voted  that  the  capital  stock  be  increased  from  $15,000,000 
to  '$25,000,000.  Over  100,000  shares  were  represented.  The  share- 
holders wished  to  put  the  directors  in  a  position  to  issue  new  stock 
for  the  extension  of  the  company's  system  as  the  growth  of  the 
company's  business  warrants  from  time  to  time  and  for  other  pur- 


poses.    The  annual  meeting  of  the  stockholders  was  held  also  and 
tile  annual  report  shows : 

1902.  1901. 

Gross  earnings    $10,208,192.71  $9,679,794-16 

Net    earnings    2,383,588.83       2,259,896.61 

Last   year's  balance   added    2,514,193.19       2,480,962.79 

Interest    dividends    and    reserve 2,366,664.00       2,350,358.43 

Balance  carried   forward   $147,529.19        $130,604.36 

Vice-President  Ward  was  cordial  in  his  references  to  wireless 
telegraphy,  and  expressed  the  belief  that  submarine  cables  had  nothing 
to  fear  from  its  competition. 

BELL  TELEPHONE.— It  is  stated  from  Boston  that  the  Ameri- 
can Telephone  &  Telegraph  Company's  annual  report  will  show  for 
the  year  ended  December  31,  1902,  net  earnings  of  about  $10,000,000 
after  the  payment  of  all  expenses,  interest  and  taxes.  This  sum  is 
equivalent  to  about  9  per  cent,  on  the  $109,685,000  stock  at  present 
outstanding.  It  is  alleged  that  Mr.  J.  P.  Morgan,  having  nothing  else 
on  his  mind  is  taking  a  very  lively  interest  at  the  present  time  in  the 
American  Telephone  &  Telegraph  Company.  It  is  said  that  he  repre- 
sents the  largest  stock  interests  in  the  company  and  that  next  month 
may  find  one  of  his  active  lieutenants  vice-president  and  general 
manager  in  charge  of  the  expenditures  for  new  construction,  which 
it  is  expected  will  this  year  be  the  largest  in  the  history  of  the 
company.  It  is  said  that  the  Morgan  interest  in  the  telephone  com- 
pany does  not  exceed  $15,000,000. 

ST  LOUIS  LIGHTING.— The  Laclede  Gas  &  Electric  Company 
V  ill  pass  into  the  control  of  the  North  American  Company  of  New 
Jersey  on  March  i.  On  this  date  10  per  cent,  of  the  purchase  price 
will  be  paid,  and  on  April  I  90  per  cent.  The  capital  stock  of  the 
Laclede  Company  is  $11,000,000.  It  is  reported  that  negotiations  have 
been  completed  for  the  purchase  of  the  Missouri  Edison  Company. 
At  present  it  is  capitalized  at  $12,000,000,  but  it  is  planned  to  in- 
crease the  capital  stock  to  $100,000,000  owing  to  varied  interests  that 
are  coming  into  its  control.  The  price  paid  for  the  two  companies 
was  $12,825,000.  Laclede  common  was  put  in  at  $100  a  share  and 
the  preferred  at  $125.  Missouri  Edison  common  sold  for  $25  and 
the  preferred  at  $60. 

UNITED  STATES  LIGHT  &  HE.\TING.— At  the  annual  meet- 
ing of  the  United  States  Light  &  Heating  Company,  held  at  Jersey 
City,  the  following  new  directors  were  elected :  R.  H.  Beach.  Leroy 
W.  Baldwin,  Joseph  Leiter,  W.  K.  Gillette,  A.  Sandford  .\dler, 
C.  S.  Drummond.  The  old  directors  who  were  re-elected  are  Charles 
S.  Furst,  Wallace  Young  and  John  J.  Gilbert.  Mr.  R.  H.  Beach  was 
elected  president  of  the  corporation.  Mr.  W.  J.  Arkell  was  elected 
vice-president.  Mr.  Charles  S.  Furst  was  elected  secretary  and 
treasurer.  Mr.  A.  Sandford  Adler  was  elected  general  manager.  A 
trial  car  was  run  successfully  on  the  New  York  Central  this  week. 

WESTERN  ELECTRIC  EARNINGS.— After  the  adjournment 
of  the  directors  of  the  Western  Electric  Company,  who  met  recently 
to  declare  a  stock  dividend  of  20  per  cent.,  it  was  learned  that  the 
gross  business  for  the  year  exceeded  $29,000,000,  and  that  the  Bell 
telephone  estimate  for  new  work  in  1903  would  call  for  at  least 
$.^8,000,000  of  money  authorized,  but  probably  only  $25,000,000  would 
be  spent  during  the  year.  The  company  now  has  factories  in  the 
leading  cities  of  the  world  and  on  its  pay-roll  are  over  13,000  em- 
ployees. 

DIVIDEND.— The  directors  of  Detroit  United  have  declared  the 
regular  quarterly  dividend  of  i  per  cent,  on  the  capital,  payable  .A.pril 
I.  The  Chicago  City  Railway  has  declared  the  regular  quarterly  214 
per  cent,  dividend.  Directors  of  South  Side  Elevated,  Chicago,  have 
declared  the  regular  quarterly  dividend  of  I  per  cent.,  payable  March 
31.  A  dividend  of  $2  per  share  has  been  declared  on  Philadelphia 
Traction  Company  stock,  payable  April  I. 

BALTIMORE  UNITED  RAILWAY  &  ELECTRIC  COMPANY. 
reports  for  the  year  ended  December  31,  1902,  as  follows:  Gross, 
$5,041,275;  expenses,  $2,252,133;  net,  $2,789,141;  charges,  $2,637,- 
115;  balance,  $152,026;  dividend  from  lighting  company,  $53,405; 
total  credited  to  surplus,  $205,431 ;  previously  credited,  $128,006;  total 
surplus,  $333,438. 

KINGS  COUNTY  ELECTRIC  INCREASE  OF  CAPITAL.— At 
a  special  meeting  of  the  shareholders  of  the  Kings  County  Electric 
Light  &  Power  Company  called  for  March  18,  it  is  expected  that  a 
proposition  to  increase  the  capital  stock  $2,500,000  will  be  voted  on. 

RECEIVER  FOR  THIRD  RAIL.— The  Murphy  Safety  Third 
Rail  Company  has  passed  into  the  hands  of  a  receiver,  Dudley  Far- 
rand,  of  Newark,  being  appointed  by  Vice  Chancellor  Stevenson,  of 
New  Jersey. 
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RtCiaVKR  FOR  MICHIGAN  TKl.Kl'UONlC  tuMi'ANV.— 
The  Uiiiuti  Trust  (.'nmiiany,  of  Uctniil,  was,  on  i-'chruary  Ji,  ap- 
pointed  rcirivi  r  loi  tlic  MichiKan  TcUplmnr  Conipaiiy,  on  the  appli- 
cation ol  the  DM  I'nloiiy  Trust  I  ompatiy,  of  Hoston.  The  telephone 
company,  it  is  .staled,  dcfaullrd  last  July  in  the  payment  of  its  in- 
terest coupons  auiountinK  to  $ii8,ouu  on  its  inortnaKc  debt  Three 
months  afterwards  the  Old  Colony  Tni<it  Company  filed  a  bill  in 
the  United  States  Court  to  foreclose  the  trust  inortnage.  On  Jan- 
uary I  of  this  year  the  Michigan  company  defaulted  in  the  second 
instalment  of  interest  coupons,  so  that  there  was  due  for  arrears  of 
interest  to  the  bondholders  represented  by  the  Old  Colony  Trust 
Company  over  ^-!40,<k)0. 

MISSOURI  &  KANSAS  TKLKI'IIONi:  COMl'ANY.-A  Hell 
sub-company  reports  for  the  year  ending  December  31,  1902: 

190J.  1901.  Chango. 

CroM    $i,2j8,43(i  $i,os6,6j8         Inc.     $171,798 

Operating  cxiirnscii 9S<>.99J  814,790         Inc.        141,203 

Ualance $371,443  $a4>.848         Inc.       »J9.595 

Dcprccintion    50,000  50,000  

Nf'    ■ $aji.44]  $191,847         Inc.       $29,596 

The  company  now  has  53  exchanges,  including  branches,  and  25,- 
362  exchange  stations. 

Till-:  CI.KVI£LAND  &  SOUTHVVESTIiRN  TRACTION  COM- 
P.-\NV,  which  is  the  consolidation  of  the  Cleveland,  I^lyria  &  Western 
Railway  and  the  Cleveland  &  Southern  Railway,  has  tiled  a  mortgage 
for  $3,000,000  in  favor  of  the  Federal  Trust  Company,  of  Cleveland. 
This  covers  the  entire  bonds  of  the  combined  properties. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— The  jobbing  demand  for  goods  at 
leading  markets  has  been  enlarged  as  a  result  of  the  spring-like 
weather  conditions,  and  the  same  cause  has  favored  expansion  in 
retail  trade.  Uuilding  activity  has  been  generally  resumed  with 
more  favorable  weather.  In  commenting  upon  the  trade  situation, 
BraJstn-ct's  says :  "Perhaps  the  most  notable  feature  of  the  week's 
developments  is  the  strength  of  the  price  situation,  this  not  merely 
with  regard  to  producers'  and  manufacturers'  quotations,  but  also 
as  to  rates  paid  by  final  consumers.  The  one  debatable  element  in  the 
1903  spring  trade  outlook  has  heretofore  been  the  uncertainty  as 
to  how  the  higher  level  of  prices  would  act  upon  consumptive  demand. 
This  situation  is  apparently  solving  itself  with  astonishingly  little 
friction.  In  fact,  the  conviction  seems  to  be  growing  that  a  higher 
level  of  quotations  has  been  rendered  necessary,  and  these  are  being 
accepted  with  little  protest.  Dullness  in  collections  is  noted  at  many 
centers,  but  this  is  a  usual  February  condition.  A  strong  demand 
for  currency  came  from  Western  points,  which  caused  heavy  ship- 
ments from  the  East  for  this  season  of  the  year.  Transportation 
lines  have  been  rather  favored  by  open  weather  conditions  this  year, 
as  compared  with  February  a  year  ago,  and  large  aggregate  gains  in 
earnings  for  the  month  are  predicted.  There  is  yet  evidence  of  rail- 
road congestion  in  the  reports  that  a  large  quantity  of  winter  wheat 
still  remains  to  come  forward,  being  held  back  on  account  of  the 
scarcity  of  cars.  Prices  of  primary  staples  show  a  firmer  tone  in 
pig  iron  at  home  and  abroad,  advances  in  prices  of  iron  and  steel 
bars,  wire  and  nails,  the  highest  price  paid  for  raw  cotton  in  three 
years,  a  continuance  in  the  advance  of  copper,  to  the  highest  point 
for  over  a  year  past,  and  a  renewal  of  the  advance  in  tin.  Other 
staples  have  tended  to  hold  their  strength,  and  the  steadiness  of 
many  of  the  leading  commodities  is  second  only  to  the  aggressive 
strength  shown  by  the  products  above  mentioned.  Structural  ma- 
terial is  active,  and  the  railroads  are  buying  freely.  A  large  amount 
of  construction  work  is  looked  for  this  year.  The  conditions  in  the 
copper  market  are  unchanged.  Copper  shares  and  the  price  of  copper 
have  advanced  simultaneously.  Prices  are  nominal,  ranging  from 
I3J^  to  I3>sc.  for  Lake  and  electrolytic;  12^  to  I3%c.  for  casting 
stock,  and  i2->^c.  for  Standard.  The  business  failures  for  the  week 
ending  February  26,  as  reported  by  Bradstreefs,  numbered  185, 
against  188  the  week  previous,  and  204  the  corresponding  week  last 
year. 

WESTINGHOUSE  STEAM  TURBINES.— A  new  turbine  shop 
has  recently  been  put  into  service  by  the  Westinghouse  Machine 
Company,  who  have  largely  increased  their  manufacturing  facilities 
in  this  new  field  of  work.  Particulars  concerning  a  few  of  the 
more  recent  turbine  installations  may  be  of  interest.  Prominent 
among  railway  plants  are  those  of  the  Metropolitan  Railway  Com- 
pany and  the  Metropolitan  District  Railway,  of  London,  aggregating 
50.500  kw  for  operating  the  London  Tube  and  surface  railway  sys- 
tems. The  former  plant  will  employ  three  3,500-kw  units,  and  the 
latter  eight  s,ooo-kw  units,  the  largest  turbine  machinery  on  record. 


Two  American  radway  nistallaticnis  arc  thoiic  uf  the  Clevclund, 
I'^lyria  it  Western  Railway  Company  and  the  Consolidated  Railways 
&  l.iKhtiiiK  Company,  of  WiliiiillKton,  N.  C,  each  of  wliieli  will 
Kenerate  altcriiatiiiK  (iirrint  at  a  central  power  station,  employing 
trnnsmissiiin  lines  and  rotary  converter  siib-iitaiions  along  the  right 
of  way.  Several  prominent  liKlitiiig  installations  comprise  the  Hart- 
ford Electric  Light  Cunipany,  two  750  kw  units,  rcpluciuK  the  eiiKinc- 
drivcn  units,  i,.S<xj  kw  already  installed;  West  Pennsylvania  Railways 
&  Lighting  L'oinpany,  I'ittsbuig,  I'u.,  three  i,ouu-kw  units,  for  sup- 
l>lying  the  entire  district  between  McKeesport  and  Coiinellsvillc; 
Columbus  (Oliio^  Municipal  Plant,  three  41x1  kw  units;  Roslyn 
( L.  I.)  Light  &  Power,  8(jo  kw ;  Citizens'  Light,  Ileal  &  Power 
Company,  Johnstown,  Pa.,  three  400-kw  units;  the  Rapid  Transit 
Subway,  New  York,  three  1,250-kw  units,  supplying  current  for 
lighting  the  entire  subway,  the  47  underground  stations,  and  the 
immense  power  house  at  I'ifly-ninth  Street,  Manhattan;  Portsmouth 
(Ohio)  Railway  &  Lighting  Company,  three  400-kw  units,  and  the 
Rockland  Light  &  I'ower  Company,  Nyack,  N.  Y.,  400  kw.  A  num- 
ber of  these  plants  furnish  considerable  amounts  of  electric  power 
to  manufacturing  establishments  employing  motor-driven  machinery. 
Other  installations  employed  exclusively  for  industrial  power  es- 
tablishments comprise  the  De  Beers  Consolidated  Mines,  Kimbcrly, 
South  Africa;  two  i,ooo-kw  units  for  lighting  and  operating  mine 
machinery;  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burg, Pa.,  two  750-kw  units  for  shop  power ;  B.  F.  Goodrich  Com- 
pany, Akron,  Ohio,  one  750-kw  unit  for  shop  power,  400  kw  already 
in  operation  ;  Saco  &  Pettce  Machine  Shops,  Biddeford,  Maine,  two 
400-kw  units  for  operating  shops;  S.  D.  Warren  &  Co.,  Cumberland 
Mills,  Maine,  400  kw  for  shop  power,  relaying  steam  and  water 
plant,  and  the  Yale  &  Towiie  Manufacturing  Company,  Stamford, 
Conn.,  400-kw  unit,  duplicating  the  turbine  equipment  already  in 
operation.  A  recent  installation  for  the  Goshen  &  Indiana  Traction 
Company  comprises  five  400-kw  units.  The  entire  station  will  be 
operated  from  turbine  machinery,  and  current  will  be  used  for  light 
and  power  work. 

PAWLING  &  HARNISCHFEGER,  builders  of  electfic  traveling 
cranes,  Milwaukee,  Wis.,  advise  that  they  find  a  very  satisfactory 
demand  for  their  products  during  the  first  two  months  of  the  new 
year.  The  record  of  an  average  of  one  crane  order  per  day  is  still 
maintained  and  the  use  of  day  and  night  shifts  in  their  works  is 
still  required.  Orders  come  in  freely  from  all  sections,  though  the 
iron  and  steel  industries  of  Pennsylvania  and  Ohio  continue  being 
the  heaviest  buyers.  Steam  railroads  are  more  in  the  market  than 
heretofore  and  the  inquiries  from  electric  railroads  and  electric 
lighting  plants  indicate  a  growing  desire  for  crane  equipment.  The 
orders  booked  since  the  first  of  the  year  are  partly  represented  as 
follows :  Chicago  &  Eastern  Illinois  Railroad  Company,  Danville, 
111.,  3  cranes ;  Western  Tube  Company,  Kewance.  111. ;  the  Westing- 
house Machine  Company,  East  Pittsburg;  South  Penn  Oil  Company, 
Folsom,  W.  Va. ;  the  Pittsburg  Plate  Glass  Company,  Ford  City. 
Pa. ;  Ansonia  Brass  &  Copper  Company,  Torrington,  Conn. ;  Fair- 
banks, Morse  &  Co..  Beloit,  Wis.;  St.  Paul  Foundry  Company,  St 
Paul. ;  the  Ingersoll-Sergeant  Drill  Company,  Phillipsburg,  N.  J., 
14  cranes ;  American  Bridge  Company,  Ambridge  Plant,  Economy, 
Pa.,  5  cranes ;  the  Standard  Steel  Works,  Burnham,  Pa. :  City  of 
Boston  Water  Department,  Boston  ;  Beloit  Iron  Works,  Beloit,  Wis. ; 
International  Steam  Pump  Company,  Laidlaw-Dunn-Gordon  Works, 
Elmwood  Place,  Ohio ;  Wheeling  Steel  &  Iron  Company,  Benwood, 
W.  Va. ;  the  Coe  Brass  Manufacturing  Company,  Torrington,  Conn. ; 
the  McConway  &  Torley  Company,  Pittsburg ;  the  Ironton  Engine 
Company,  Ironton,  Ohio.  2  cranes ;  Joseph  T.  Ryerson  &  Son,  Chi- 
cago;  Hammond  Iron  Works.  Struthers,  Pa.:  Cambria  Steel  Com- 
pany, Johnstown,  Pa. ;  American  Bridge  Company,  Pencoyd  Plant, 
Pencoyd,  Pa. ;  C.  A.  Lawton  &  Co.,  De  Pere,  Wis. ;  Perry-Mathews- 
Buskirk  Stone  Company,  Bedford,  Ind.,  2  cranes ;  the  Toledo  Ma- 
chine &  Tool  Company,  Toledo :  American  Sheet  Steel  Company, 
Wellsville  Works,  Wellsville,  Ohio ;  Landis  Tool  Company,  Waynes- 
boro, Pa.,  3  cranes;  Goodman  Manufacturing  Company,  Chicago. 

SUPPLIES  WANTED  FOR  TURKEY.— Mr.  Simon  W.  Han- 
auer.  United  Stales  Deputy  Consul  General,  reports  that  the  adminis- 
tration of  the  postal  and  telegraphic  service  at  Constantinople  is 
open  for  bids  on  materials  required  by  it,  among  which  are  60,000 
kg  iron  wire,  4  mm  diameter;  20,000  kg  bronze  wire,  2  mm  diameter; 
27,000  insulators,  partly  with  and  partly  without  iron ;  480  American 
machine  augers  and  numerous  other  articles  for  telegraphic  pur- 
poses. On  awarded  contracts  10  per  cent  security  will  have  to  be 
furnished  by  the  successful  bidder. 

MOTORS  FOR  SAW  FACTORY.— The  Northern  Engineering 
Company,  Incorporated,  has  secured  a  contract  for  the  installation 
of  motors  in  the  saw  factory  of  the  Jennings  &  Griffin  Manufacturing 
Company,  Port  Jervis,  N.  Y.  The  motors  are  of  General  Electric 
induction  type.  There  will  be  one  75-hp,  one  20-hp,  one  15-hp,  one 
5-hp  and  one  2-hp  machine.  Power  will  be  derived  from  the  new 
hydraulic  plant  at  Rose's  Point. 
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FRANK  B.  COOK,  of  Chicago,  has  been  making  a  great  success 
of  the  business  of  manufacturing  telephone  protective  devices,  switch- 
boards and  distributing  terminals,  which  he  started  about  eight 
months  ago.  It  was  at  that  time  that  he  secured  quarters  at  240 
West  Lake  Street,  Chicago,  ordered  machinery,  and  started  to  make 
the  necessary  special  tools  and  patterns,  but  it  was  only  about  four 
months  ago  that  he  was  able  to  accept  orders.  The  Kinloch  Tele- 
phone Company,  St.  Louis,  have  purchased  of  him  62  cable  terminals 
and  protectors,  the  Home  Telephone  Company,  of  Los  Angeles,  has 
ordered  295  pole-lop  terminals  and  180,000  tubular  line  fuses;  the 
Automatic  Electric  Company,  of  Chicago,  has  ordered  19,500  pairs 
of  protectors ;  the  Home  Telephone  Company,  of  Dayton,  Ohio, 
6,000  pairs ;  the  Illinois  Telephone  &  Telegraph  Company,  for  its 
new  exchange  in  Chicago,  2,000  pairs,  and  the  Citizens'  Telephone 
Company,  of  Grand  Rapids,  5,500  pairs.  The  large  telephone  manu- 
facturing companies  are  also  favoring  Mr.  Cook  with  orders  for  the 
equipment  of  exchanges  which  they  have  under  contract.  The  North 
Electric  Company  has  ordered  the  distributing  terminals  and  pro- 
tectors for  exchanges  at  Worcester,  Ohio,  Eureka  Springs,  Kansas, 
Oneonta,  New  York,  Bellefontaine,  Ohio,  and  several  other  places. 
The  Kellogg  Switchboard  &  Supply  Company  has  ordered  9,000  pairs 
of  protectors,  8,000  of  which  are  for  the  Home  Telephone  Company, 
of  Los  Angeles.  The  Stromberg-Carlson  Telephone  Company  has 
placed  large  orders  for  distributing  boards  and  protectors  for  some 
ten  exchanges  in  various  parts  of  the  country.  Adding  to  this  a 
number  of  small  orders,  Mr.  Cook  has  received  orders  all  told  for 
110,000  heat  coils,  240,000  cable  arresters  and  60,000  tubular  line  fuses. 

TURBINE  PLANTS  FOR  NEW  ENGLAND.— The  Massachu- 
setts Electric  Companies  have  contracted  with  the  General  Electric 
Company  for  ten  3,000-hp  and  three  i,ooo-hp  steam  turbines,  direct 
connected  to  electric  generators.  The  ten  3,000-hp  turbines  will  be 
installed  in  three  stations — Fall  River,  Quincy  Point  and  Danvers, 
Mass. — superseding  13  of  the  engine-driven  stations  now  operated 
by  the  concern.  The  turbines  are  of  the  Curtis  vertical  type  run 
at  only  750  r.p.m.,  taking  steam  at  175  pounds  pressure  at  the  turbine 
nozzle.  The  generators  are  mounted  directly  on  the  upper  end  of 
the  turbine  shaft,  without  gears  or  reducing  mechanism,  and  are 
rated  at  2.000  kw  each.  Adjoining  their  old  power  house  at  Newport, 
R.  I.,  the  companies  have  built  a  new  one,  loi  ft.  square,  in  which  the 
three  i,ooo-hp  turbines  are  being  installed  for  lighting  and  railway 
power  work,  and  will  replace  the  old  plant,  which  contains  a  varied 
assortment  of  small  belted  Edison  and  Thomson-Houston  units.  The 
generators  are  500-kw,  three-phase,  2,500-volt  General  Electric  ma- 
chines and  run  at  the  turbine  speed  of  1,800  r.p.m.  The  boiler  equip- 
ment comprises  four  350-hp  Aultman  &  Taylor  water  tube  boilers, 
Green  fuel  economizers,  and  Schmidt  superheaters. 

COAL-HANDLING  EQUIPMENT  FOR  LONDON.— The  John 
A.  Mead  Manufacturing  Company,  11  Broadway,  has  just  secured 
the  important  contract  for  the  belt-conveying  equipment  to  be  utilized 
for  the  handling  of  cnal  at  the  Chelsen  power  station  of  the  Met- 
ropolitan Underground  Railway,  in  which  Charles  T.  Yerkes  is 
interested.  This  equipment  will  be  the  largest  of  its  description  in 
any  foreign  country.  There  will  be  three  belts  all  electrically  oper- 
ated. The  one  to  be  installed  on  the  water  side  will  be  250  ft.  in 
length,  with  a  capacity  for  handling  250  tons  hourly.  The  two 
other  conveyors  are  to  run  over  the  bunkers  and  are  each  to  be  500  ft. 
long.  They  will  each  be  capable  of  taking  care  of  120  tons  per  hour. 
The  belts  will  be  driven  by  alternating-current  motors.  The  machine 
on  the  dock  will  be  35  hp.  The  motors  to  operate  the  bunker  belts 
will  be  20  hp  each.  The  motors  have  not  yet  been  purchased  by  the 
Mead  people.  The  structural  material  for  the  plant  will  be  pur- 
chased in  England.  The  coal-handling  equipment  complete  will 
represent  an  expenditure  of  nearly  $100,000. 

THE  NORTHERN  ENGINEERING  WORKS,  crane  builders, 
Detroit,  Mich.,  reports  a  volume  of  business  fully  equal  to  the  cor- 
responding period  of  last  year  and  an  increasing  demand  for  its 
electric  traveling  cranes.  Among  electric  cranes  recently  installed, 
ranging  in  capacity  frorii  three  tons  to  forty  tons,  are  the  following: 
C.  D.  Jackson  &  Co.,  25-ton  crane ;  Detroit  Ship  Building  Company, 
S  cranes,  5  to  40  tons ;  Allis  Chalmers  Co.,  Milwaukee,  12  cranes ; 
American  Ship  Building  Company,  3  electric  cranes ;  P.  A.  Cluin  & 
Co.,  C.  &  G.  Cooper  Co.,  Macbeth  Iron  Company.  It  has  also  in- 
stalled hand-power  cranes  of  the  traveling  or  jib  type  in  the  works 
of  the  Carpenter  Steel  Company ;  Insurance  Stove  &  Range  Conipany, 
Western  Gas  Construction  Company,  Mathewson  Alkali  Works, 
Colburn  Machine  Tool  Company,  5  cranes ;  American  Car  &  Foundry 
Company,  Berwick,  Pa.,  24  cranes.  It  reports  an  increased  demand 
for  cranes  and  foundry  machinery  for  export,  as  compared  with 
the  corresponding  period  of  last  year. 

RECENT  WESTINGHOUSE  PLANTS.— The  Great  Northern 
Portland  Cement  Company,  of  Detroit,  will  equip  its  new  plant 
throughout  with  electrical  apparatus  and  has  recently  purchased  from 


the  Westinghousc  Electric  &  Manufacturing  Company  23  direct-cur- 
rent motors,  ranging  in  size  from  5  to  50  hp.  These  motors  will  be 
applied  to  driving  cement  machinery  of  all  kinds.  The  Cleveland 
Hardware  Company  is  installing  a  complete  electrical  equipment  for 
the  operation  of  its  plant,  and  has  recently  purchased  from  the  West- 
inghousc Electric  &  Manufacturing  Company  one  75-kw  and  one 
loo-kw,  two-phase  alternators,  together  with  exciters,  switchboard, 
ten  20-hp  motors  and  two  lO-hp  motors.  The  plant  is  already  in 
operation  and  is  doing  very  satisfactory  work.  George  S.  Rider  & 
Co.  are  the  engineers. 

LIGHTING  OUTFIT  FOR  BRAZILIAN  DOCKS.— The  Lidger- 
wood  Manufacturing  Company,  96  Liberty  Street,  which  concern  re- 
cently secured  a  valuable  contract  for  cablcways,  etc.,  in  connection 
with  the  Manaos  harbor  improvements  at  the  mouth  of  the  River 
Amazon,  has  placed  an  order  for  a  small  lighting  equipment  for 
shipment  to  that  Brazilian  port.  Mackenzie  &  Quarrier,  203  Broad- 
way, have  obtained  the  order  for  a  65-hp  Harrisburg  standard  simple 
engine.  The  generator  will  be  37J/2  kw,  Westinghousc  direct-con- 
nected. Considerable  electrical  equipment  will  be  used  at  Manaos 
before  the  dock  improvements  are  finally  completed.  The  work  is 
being  undertaken  by  a  British  concern  in  which  Carlos  Booth,  of 
the  Booth  Steamship  Line,  88  Gold  Street,  New  York,  is  primarily 
interested. 

BULLOCK  EQUIPMENT  FOR  RAILROAD  SHOPS.— The 
Bullock  Electric  Company,  through  its  New  York  offices  in  the  St. 
Paul  Building,  has  taken  a  contract  for  two  Bullock  750-kw,  25- 
cycle,  three-phase  alternating  generators,  engine  type,  94  revolutions, 
for  installation  in  the  New  York  Central  &  Hudson  River  Railroad 
shops  at  Weehawken.  There  will  also  be  two  Bullock  exciters  of 
50  kw  capacity  each.  Through  the  Cincinnati  ofiice  a  contract  has 
been  obtained  for  45  motors  of  various  sizes  for  installation  in  the 
Columbus   (Ohio)   shops  of  the  Pennsylvania  Railroad. 

STROM HERG-CARLSON  TELEPHONE  CONTRACTS.— The 
Calhoun  County  Telephone  Company,  of  Kampsville,  111. ;  the  Kil- 
bourn  Telephone  Company,  of  Kilbourn,  111. ;  the  Shelby  County 
Mutual  Telephone  Company,  of  Strasburg,  111.,  have  purchased  their 
telephones  and  switchboards  from  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  of  Chicago.  The  Secor  Telephone  Coin- 
pany,  of  Secor,  111.,  has  purchased  an  equipment  from  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  also  the  Danforth  Tele- 
phone Company,  of  Danforth,  111. 

NEW  YORK  RAPID  TRANSIT  ORDER.— The  Interborojigh 
Rapid  Transit  Company,  of  New  York  City,  awarded  the  contract  for 
the  electrical  equipment  of  the  trains  on  the  Underground  this  week. 
The  General  Electric  Company  received  the  order  for  all  of  the 
train  control,  which  will  be  substantially  the  same  as  that  now  used 
on  the  Manhattan  Elevated  Railway.  The  contract  for  the  motors 
on  the  cars  was  divided  equally  between  the  General  Electric  Com- 
pany and  the  Westinghousc  Company.  The  total  amount  involved 
was  about  $2,000,000. 

EQUIPMENT  FOR  STONE-CUTTING  PLANT.— Senator  W. 
A.  Clark's  stone-cutting  plant  at  Ravenswood,  L.  I.,  is  to  be  elec- 
trically operated.  The  Westinghousc  Electric  &  Manufacturing 
Company  w-ill  supply  the  generator.s — one  of  100  kw  and  another 
of  75  kw  capacity.  These  machines  will  be  direct-connected  to 
150-hp  and  i20-hp  Harrisburg  standard  simple  engines.  Several 
Westinghousc  motors  have  also  been  ordered.  The  equipment  is 
intended  to  be  utilized  for  both  power  and  lighting  purposes. 

EQUIPMENT  FOR  PERU.— F.  A.  Mitchell,  of  Iquitos,  Peru, 
is  now  in  New  York  with  a  view  to  purchasing  equipment  for  the 
Iquitos  Electric  Light  &  Tramway  Company,  which  is  to  erect  a 
plant  for  the  purpose  of  lighting  the  city  of  Iquitos.  .Xn  electric 
traction  system  about  6  miles  in  length  is  also  to  be  constructed 
between  the  docks  and  the  heart  of  that  Peruvian  city.  Mr.  Mitchell 
may  be  found  during  the  early  part  of  the  day  at  the  office  of  the 
Export  Club  of  America,  82-88  Wall  Street. 

LIGHTING  EQUIPMENT  FOR  NEW  KNICKERBOCKER 
HOTEL.— Mackenzie  &  Quarrier,  203  Broadway,  have  secured  the 
contract  for  the  engines  to  be  installed  in  connection  with  the  light- 
ing plant  for  the  Knickerbocker  Hotel,  now  under  construction, 
at  Forty-second  Street  and  Broadway.  There  will  be  three  Harris- 
burg 300-hp  tandem  compound  engines.  The  generators,  direct-con- 
nected ones,  are  to  be  of  200-kw  capacity  each.  They  w'ill  be  built 
by  the  Sprague  Electric  Company. 

AFTER  JAMAICA  LIGHTING  FRANCHISE.— The  West  In- 
dia Electric  Conipany,  Limited,  a  London  concern,  is  seeking  a 
concession  for  the  electric  lighting  of  the  city  of  Kingston,  Jamaica, 
British  West  Indies. 

CONTRACTS  FOR  RARITAN  RIVER  PLANT.— The  Na- 
tional Fire  Proofing  Company,  170  Broadway,  is  contemplating  the 
erection  of  an  extensive  electric  plant  for  the  purpose  of  operating 
its  works  along  the  Raritan  River,  N.  J. 
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CONSTRUCTION  WORK  HliCiUN  ON  NI.W  iril  AN  LINKS. 
—The  Insular  RaiKwiy  Ci'iiipany,  which  was  ncciiily  incorixiraicd 
under  the  laws  i>f  New  Jcrst-y  with  a  capital  i>l'  $.',5ix),ikiu  I'nr  the 
purpose  of  constructing  anil  operating  an  extensive  system  of  liRJit 
railways  in  Liiha,  has  heRun  work  on  the  first  section  of  ilu-  hnes 
which  will  all  radiate  from  Havana.  The  Ime  nnw  under  construc- 
tion will  operate  between  tlic  Cuban  capital  and  Mariel,  a  favorite 
seaside  resort,  30  miles  west  from  Havana  This  section  is  to  be 
completed  in  June,  (ierman  steel  rails  are  \n•w^^  laid  4  ft.  8;.j 
gauKe.  The  other  lines  to  be  constructed  will  run  lo  Connrejcras, 
Managua  and  tiuines.  In  all  more  than  100  nnles  will  be  built. 
Both  passenger  and  freight  tralVic  is  intended  to  be  handled.  The 
Insular  Company  is  controlled  by  the  interests  identified  with  the 
Havana  Klcctric  Railway  Company.  Tower  to  operate  the  Mariel 
section  will  be  derived  from  the  Havana  company's  central  power 
station,  wh'ch  will  ultimately  be  enlarged  so  as  to  fiinii'^h  current 
for  the  other  insular  lines  to  be  built. 

THK  ALnKK(.;KR  CONPI'XSHR  COMPANY,  95  Liberty 
Street,  New  York,  has  acquired  control  of  the  Ncwburgh  Ice  Ma- 
chine &  Engine  Company,  Newburgh.  X.  Y.  This  engine  company 
has  been  long  and  favorably  known  as  builders  of  Corliss  engines, 
ice  machines  and  similar  high-class  machinery.  It  is  understood 
to  be  the  intention  of  the  Albcrger  Condenser  Company  to  devote 
this  works  principally  to  the  manufacture  of  improved  condensers, 
vacuum  pumps  and  Corliss  pumping  machinery,  which  they  arc 
using  extensively  in  connection  with  high-vacuum  condenser  install- 
nients.  The  recent  developments  in  this  class  of  work  all  tend 
toward  the  improvement  of  the  parts  that  make  up  the  condensing 
equipment.  The  .Mbcrger  Condenser  Company  still  retains  close 
connection  with  the  Quintard  Iron  Works,  foot  of  East  Thirteenth 
Street,  New  York  City,  but  rapidly-increasing  business  has  made  it 
neces.sary  to  obtain  additional  facilities  for  the  manufacture  of 
special  lines  of  work. 

EQUIPMENT  FOR  ALABAMA  PLANT.-Sonic  of  the  con- 
tracts for  the  equipment  to  be  installed  in  the  plant  which  is  to 
furnish  light,  power  and  water  for  Sheffield  &  Tuscumbia.  .Ma.,  have 
just  been  awarded  through  L.  IL  Mclntire,  at  one  time  manager  of 
the  Savannah  (Ga.)  street  railway  system,  who  may  be  found  at  the 
offices  of  Henry  Parsons  in  the  Morris  Building.  The  boiler  contract 
has  been  allotted  to  Wickes  Brothers,  Saginaw,  Mich.  There  will 
be  two  units  of  300  hp,  vertical  type.  The  engines,  one  450-hp  tan- 
dem compound  condensing  and  another  of  similar  type,  having  a 
capacity  of  375  hp,  have  been  ordered  from  Woolston  &  Brew,  39 
Cortlandt  Street.  They  will  be  of  Brown  (Milwaukee)  build.  The 
contract  for  a  triple-expansion  pumping  engine,  capable  of  handling 
4.000,000  gallons,  together  with  the  condensers  and  small  pumps, 
has  been  let  to  the  VVorthington  branch  of  the  International  Steam 
Pump  Company,  114  Liberty  Street,  New  York. 

NEW  GENERAL  ELECTRIC  POWER  STATION.— The  Gen- 
eral Electric  Company  is  to  construct  a  new  central  power  plant  at 
Schenectady.  N.  Y.,  which  will  be  equipped  with  the  Curtis  vertical 
turbines.  The  plans  drawn  up  will  permit  of  a  boiler  capacity  of 
nearly  20,000  hp.  The  initial  boiler  equipment,  however,  will  only 
comprise  eight  units  of  517  hp  each.  This  contract  has  been  secured 
by  the  Stirling  Company,  of  Chicago,  111.,  through  its  New^  York 
offices.  The  boilers  will  be  high-pressure,  with  attached  heaters. 
The  condensers  and  pumps  have  been  ordered  from  the  International 
Steam  Pump  Company.  114  Liberty  Street.  The  contract  for  the 
coal  and  ash-handling  plant,  which  will  be  built  so  as  to  handle  both 
materials  simultaneously,  has  been  awarded  to  John  A.  Mead  &  Co., 
II  Broadway.  This  equipment  will  have  an  hourly  capacity  of  90 
tons.  The  structural  material  for  the  building  is  to  be  supplied  by 
the  American  Bridge  Company,  of  New  York. 

EQUIPMENT  FOR  INSULATED  WIRE  PLANT.— The  Hun- 
gerford  Electric  &  Manufacturing  Company,  of  which  concern  John 
Reaver,  of  the  Metropolitan  Street  Railway,  is  president,  and  H.  C. 
Willis,  connected  with  the  -American  Steel  &  Wire  Company,  is 
secretary,  has  let  the  complete  contract  for  the  equipment  of  its 
temporary  power  plant  at  Essex,  N.  J.,  to  H.  B.  Coho  &  Co.,  Engi- 
neering Building.  The  Essex  plant  will  manufacture  insulated 
wire  on  an  extensive  scale.  The  contract  calls  for  a  200-hp  high- 
pressure  boiler,  which  is  to  be  built  by  the  Stirling  Company.  The 
De  Laval  Steam  Turbine  Company,  74  Cortlandt  Street,  has  been 
allotted  the  order  for  a  turbine  of  125  hp  capacity.  The  contract 
also  calls  for  the  installation  of  80  motors  of  5  hp  each.  These 
machines  will  be  manufactured  by  the  Keystone  Electric  Company, 
of  Erie,  Pa.  The  Hungerford  Company  is  to  build  a  permanent 
power  plant  having  a  capacity  of  1,000  hp. 

AMERICAN  B.ALL  ENGINE  ORDERS.— The  American  Engine 
Company,  Bound  Brook,  N.  J.,  through  its  New  York  offices,  E.  S. 
Boyer,  manager,  has  secured  an  order  for  a  120-hp  American  Ball 
duplex  compound  engine  for  direct  connection  to  a  75-kw  Westing- 
house   dynamo.      The   equipment    will    be    used    for   both   light  and 


power  in  ilir  llobiikt'ii  (  .\,  J.)  shops  of  ilu-  KriilTel  &  I'lsser  Com- 
pany, 1^7  liillc.n  Street,  New  York,  The  H.  A.  Malz  Color  Works, 
Newark,  N.  J  ,  arc  to  be  equipped  with  a  i2-in.  x  ii-in.  American 
Mall  simple  mginc  for  direct  conneclion  lo  a  Crocker- Wheeler 
ilynamo  of  50  Uw  capacity.  A  Il-in.  x  I.'iii.  simple  engine  is  lo  be 
furnished  the  .Standard  Rock  Candy  Company,  New  York,  for 
direct  connection  to  a  3S-kw  Triumph  dynamo. 

BALL  KNCINI".  ORDERS  The  engines  for  the  electric  plant 
•  if  the  new  I*"irsl  National  Hank  Itiiilding,  of  Chicago,  will  be  (ur- 
iiished  by  the  Hall  Engine  Comiiany,  ICrie,  I'a.  There  will  be  four 
350-hi)  vertical  cross-compounds,  direct  connected  lo  Crocker- 
Wheeler  generators.  This  building  will  be  one  of  the  finest  in 
the  country.  Mr.  R.  T.  White,  Hayonnc,  N,  J.,  has  recently  jjur- 
chased  from  the  Hall  Engine  Company  a  i6o-hp  direct-connected 
outfit  for  electrical  purposes.  A  new  direct-connected  outfit  of  80 
hp  will  soon  be  installed  in  the  Hijou  Building,  I'illsbUrg,  Pa,,  the 
Hall  ICngine  Company  furnishing  the  engine  ami  the  Weslinghousc 
Electric  &  Manufacturing  Company  the  generator.  The  Diebolt 
I'.rewing  Co.,  CIe\el:in(l,  (Jhio,  have  recently  purchased  a  dircct-con- 
lucted  unit,  the  H.ill  b'ngine  Com|)any,  b>ie,  Pa.,  furnishing  the  en- 
gine, the  Triunipli  Ekclric  Company,  Cincinnati,  the  generator.  The 
electric  light  i)lant  at  Carrington.  N.  1).,  has  placed  in  operation  a 
direct-connected  unit,  the  Ball  Engine  Comi)any  furnishing  the  en- 
gine, and  the  Northern  iillectric  Manufacturing  Company,  Madison, 
Wis.,  the  generator.  Tw(j  200-hp  horizontal  tandem  compound, 
direct-connected  engines  have  been  ordered  fur  the  .Mercantile 
Library,  Cincinnati,  Ohio,  from  the  Ball  Engine  Company. 

BRITISH  CONDUIT  FOR  JAPAN.— Takata  &  Co.,  10  Wall 
Street,  have  secured  the  contract  for  the  supplying  of  the  interior 
lighting  conduit  to  be  installed  in  the  new  Yokohama  Specie  Bank 
at  Yokohama,  Japan.  The  material  will  be  purchased  in  England 
in  view  of  better  prices  having  been  submitted  by  a  London  concerri 
— the  Conduit  &  Insulation  Company — than  were  offered  by  firms 
on  this  side.  The  building  referred  to  will  be  one  of  the  largest 
and  most  elaborate  in  the  far  east.  The  structural  material — about 
1.500  tons — is  being  furnished  by  the  American  Bridge  Company. 
The  contracts  for  the  electrical  equipment  are  still  pending  and  are 
not  expected  to  be  awarded  before  fall. 

BIG  ELECTRIC  COAL-HANDLING  HOIST.— The  Robins 
Conveying  Belt  Company,  Park  Row  Building,  has  placed  a  contract 
with  the  Lidgerwood  Manufacturing  Company,  96  Liberty  Street, 
for  a  large  coal-handling  hoist,  which  will  be  operated  by  electricity. 
The  equipment  is  intended  to  be  installed  in  the  Kingsbridge  (N.  Y.) 
power  station  of  the  Union  Railway  Company,  the  entire  contract 
for  the  coal-handling  plant  for  which  has  been  undertaken  by  the 
Robins  Company.  The  hoist  will  be  of  direct-acting,  double-drum 
type.     It  will  be  operated  by  a  200-Iip  General  Electric  motor. 

J.  G.  WHITE  &  COMPANY,  LIMITED,  of  London,  England, 
have  received  the  contract  for  the  complete  construction  of  the 
Shipley  tramways,  including  permanent  waj',  overhead  line,  tram- 
cars  and  equipments  and  cables.  This  contract  amounts  to  £65,000. 
The  Shipley  contract  is  the  first  section  of  the  Mid-Yorkshire  scheme, 
for  which  powers  are  at  present  being  obtained.  The  total  estimated 
cost  amounts  to  £450,000. 

JAPANESE  ELECTRIC  TRACTION  PROJECTS.— An  elec- 
tric traction  system  is  to  be  constructed  between  Osaka,  the  prin- 
cipal commercial  city  in  the  Japanese  empire,  and  the  city  of  Kobe. 
The  road  will  be  about  20  miles  in  length.  It  is  also  proposed  to 
build  an  electric  line  in  Kobe.  T.  Ikeda,  chief  engineer  of  the  Osaka 
Electric  Light  Company,  is  primarily  interested  in  both  projects. 

FIFTY  CARS  ORDERED  FOR  HAVANA  ROAD.— The  Ha- 
vana Electric  Railway  Company,  52  Broadway,  has  just  placed  a  con- 
tract for  fifty  cars.  The  bodies  will  be  built  by  the  Niles  Car  Com- 
pany, of  Niles,  Ohio.  The  trucks  will  be  supplied  by  the  McGuire 
Manufacturing  Company,  of  Chicago,  111.  They  will  be  equipped 
with  25-hp,  double  motors  of  General  Electric  52  type. 

CHINESE  ELECTRICAL  PROJECT.— Arnhold,  Karberg  &  Co., 
of  China,  with  offices  at  50  Wall  Street,  are  acting  as  agents  for  a 
Tien-Tsin  syndicate,  which  proposes  to  furnish  current  for  lighting 
and  general  power  purposes  in  the  City  of  Pekin.  In  the  first  in- 
stance it  is  intended  to  confine  operations  within  the  legation  quarter 
of  the  Chinese  capital. 

HAVANA  SYSTEM  TO  BE  EXTENDED.— The  Havana  Elec- 
tric Railway  Company,  which  at  present  operates  36  miles  of  electric 
road  in  the  city  of  Havana,  Cuba,  contemplates  an  extension  of 
six  miles  to  its  system  within  the  city.  It  is  proposed  to  construct 
a  steel  viaduct  about  1,500  ft.  long. 

ANOTHER  JAPANESE  TRACTION  CONTRACT  AWARD- 
ED.— The  Japanese  house  of  Takata  &  Co.,  10  Wall  Street,  has  been 
awarded  an  important  contract  for  the  complete  equipment  of  a 
new  Japanese  electric  traction  enterprise.  Details  will  be  given  in 
due  course. 
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THE  TELEPHONE. 


VVALCOTT,  ARK.— The  Walcott  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5,000. 

FORT  THOMA.S.  ARIZ.— The  Gila  Valley  Telephone  Company  has  decided 
to  commence  immediately  the  construction  of  a  telephone  line  to   Fort  Thomas. 

DENVER,  COL. — At  the  regular  annual  meeting  of  the  stockholders  and 
board  of  directors  of  the  Colorado  Telephone  Company  the  following  otVicers 
were  elected:  President  and  general  manager,  E.  B.  Field;  vice-president, 
Alonzo  Burt;  treasurer,  Edw.  B.  Field,  Jr.;  secretary  and  auditor,  H.  W.  )iellard. 
At  the  meeting  of  the  Board  of  Directors  it  was  voted  to  expend  $1,000,000  for 
the  extension  and  improvement  of  the  plant  throughout  the  state  during  1903, 
and  the  president  was  authorized  to  offer  to  the  stockholders  for  this  purpose 
$1,000,000  in  treasury  stock. 

TITUSVILLE,  FLA.— The  Indian  River  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000,  by  W.  H.  Harris,  H.  Jennings,  Geo.  E. 
Coon  and  others. 

MOULTRIE,  GA. — The  war  between  the  Moultrie  Telephone  Company  and 
the  Bell  Telephone  Company  has  been  brought  to  a  settlement  by  which  the 
local  company   will   install  Bell  instruments  if  so  required   by  the   subscriber. 

MOUNT  CARMEL,  ILL.— The  Mount  Carmel  Telephone  Company,  capital 
$7,000,  has  been  incorporated  by  H.  J.  Leach,  C.  W.  Leach  and  John  Coleman. 

PROPHETSTOWN,  ILL.— The  Whiteside  Farmers'  Mutual  Telephone  Com- 
pany, of  Prophetstown,  has  been  incorporated;  capital,  $10,000.  Incorporators: 
VV.  E.  Reynolds,  J.  H.  Mosher  and  Millard  F.  Hill. 

CHICAGO,  ILL. — The  City  Council  has  granted  a  permit  to  the  Illinois 
Telephone  &  Telegraph  Company  to  make  underground  connections  from  its 
tunnels  to  various  downtown  buildings.  The  company's  officers  say  they  will 
have   10,000  telephones  in  operation  in  the  downtown  district  by  July  i. 

NEW  CASTLE,  IND. — Extensive  improvements  have  been  decided  upon  by 
both    telephone   companies   operating    in   this    city. 

LOOGOOTEE,  IND.— The  Central  Telephone  Exchange  building  in  this 
city  was  completely  destroyed  by  fire  on  Feb.  20. 

KNIGHTSTOWN,  IND.— The  Knightstown  Six  Mile  Telephone  Company 
has  incorporated,  capital  $200.  I.  White  and  Chas.  Mattix  are  the  principal 
officers'. 

GREENTOWN,  IND.— John  C.  McCabe,  of  Huntington,  has  bought  the 
independent  telephone  exchange  of  this  city  and  will  make  extensive  improve- 
ments at  once. 

CASTLETON,  IND.— The  Castleton  Telephone  Company,  of  this  city,  has 
incorporated  with  a  capital  of  $2,000.  C.  S.  Irwin  is  president  and  William 
Herrin,  secretary. 

GREENFIELD,  IND.— The  Hannah  and  Jackson  Telephone  Company  has 
been  incorporated.  The  capital  stock  is  $10,000.  Coleman  Pope  and  John 
W.  Jackson  are  officers. 

CLAY  CITY,  IND. — The  Harrison  Township  Telephone  Company  has  in- 
corporated. Capital  stock  $5,000.  J.  H.  Horton,  John  Willen  and  E.  R.  Ober- 
holzer   are    the    incorporators. 

WILKINSON,  IND. — The  Farmers'  Co-operative  Telephone  Company,  ot 
Wilkinson,  has  incorporated  with  a  capital  stock  of  $10,000.  Samuel  M.  Over- 
man  is   president   and   B.   H.    Cook,   secretary. 

INDIANAPOLIS,  IND.— The  Home  Telephone  Company,  of  Hancock 
County,  has  filed  articles  of  incorporation.  John  A.  Anderson,  O.  ■  L.  McGee 
and  W.  D.  Wilbert,  Greenfield,  Ind.,  are  directors. 

MILLERSBURG,  IND.— The  Farmers'  Mutual  Telephone  Company  has  re- 
moved its  exchange  from  Clinton  Township  to  this  place,  and  R.  J.  Davenport 
has  succeeded  to  the  presidency.     The  plant  will  be  enlarged  and  improved. 

INDIANAPOLIS,  IND.— The  Winona  Telephone  Company,  of  Knox,  has 
filed  incorporation  papers.  The  company  is  capitalized  at  $30,000.  The  di- 
rectors are  Samuel  Tomlinson,  A.  B.  Diggs,  W.  S.  Daniels,  R.  A.  and  S.  A. 
Tomlinson. 

BLOOMFIELD,  IND.— The  directors  of  the  Home  Telephone  Company  have 
been  working  toward  a  reorganization.  The  idea  is  to  enlarge  the  system. 
The  plan  is  to  reincorporate  with  a  capital  stock  of  $100,000.  John  F.  Slinkard 
and   John    Davidson   are    effecting   the    reorganization. 

EVANSVILLE,  IND. — Representatives  of  five  or  more  construction  com- 
panies are  here  making  plans  and  estimates  of  the  proposed  municipal  telephone 
system.  Mayor  Covert  expects  to  be  ready  to  advertise  for  bids  in  a  short 
time.  Only  $16,000  remains  to  be  subscribed  when  a  franchise  will  be  granted 
by  the   Board  of  Public  Works. 

INDIANAPOLIS.  IND. — A  large  number  of  telephone  men,  headed  by  Hon. 
Hugh  Dougherty,  of  Bluffton,  appeared  before  the  legislative  telephone  com- 
mittee a  few  days  ago,  and  urged  the  killing  of  the  bill  requiring  telephone  com- 
panies to  connect  their  switchboards  in  towns  where  two  or  more  companies 
are  operating  and  furnish  service  over  each  other's  lines.  They  argued  that 
the  bill  would  work  the  greatest  hardship  on  them  while  it  would  do  but  little 
good   for  the  people  of  the   State. 

WARSAW,  IND. — An  attempt  was  made  on  Feb.  16  to  wreck  the  toll  cable 
lines  and  blow  up  the  office  of  the  Commercial  Telephone  Company  at  this 
place.  Dynamite  was  inserted  near  the  top  of  a  pole  where  the  cables  lead 
into  the  company's  office.  The  explosion  shattered  the  windows  of  all  the  sur- 
rounding buildings.  The  upper  part  of  the  pole  was  smashed  but  the  cables 
were  damaged  but  little.  The  telephone  system  is  owned  by  Strauss  Brothers, 
of  Ligonier. 


NEW  ALBANY,  IND. — A  bitter  war  has  been  declared  against  the  Cumber- 
land Telephone  Company  by  the  union  labor  organization  and  its  sympathizers. 
The  linemen  for  the  Cumberland,  the  Home  and  the  United  Gas  and  Electric 
Company  struck  for  more  wages.  The  latter  two  companies  acceded  to  the 
demands,  but  the  Cumberland,  it  is  said,  refused  to  make  any  sort  of  settle- 
ment. Many  sympathizers  have  had  their  telephones  taken  out,  the  city  coun- 
cil has  ordered  the  instruments  out  of  the  police  stations  and  fire  houses,  and 
the  county  commissioners  revoked  the  line  franchise  of  the  company  giving  it 
the  privilege  to  use  tlie  public  highways.  Unless  a  settlement  is  effected  litiga- 
tion  will   grow   out  of  the  acts  of   the  commissioners. 

OCHEYEDAN,  lA. — A  franchise  for  a  telephone  exchange  was  voted  by  the 
people. 

Bl DWELL,  lA. — The  Bidwcll  Telephone  Company  has  been  formed  and 
will  build  a  line  to  Blakcsburg. 

GARRISON,  lA. — The  Garrison  Mutual  Telephone  Company  has  been  in- 
corporated, with   a   capital   stock  of   $10,000,   by  James   Grayson  and  others. 

WATERLOO,  I.^. — The  Commonwealth  Telephone  Company,  of  this  city, 
has  been  incorporated,  with  a  capital  stock  of  $900,000,  by  H.  C.  Wood  and 
others. 

IOWA  CITY,  lA. — The  Johnson  County  Telephone  Company's  line  in  this 
city  has  been  sold  to  C.  H.  Brown,  of  Grinnell.  The  company  will  be  reor- 
ganized as  the  Iowa  City  Telephone  Company,  and  will  be  capitalized  at  $100,000. 

RED  OAK,  lA. — At  a  recent  meeting  of  the  Red  Oak,  Climax  and  Coburg 
Telephone  Company  these  officers  were  elected  for  the  ensuing  year:  Lloyd 
Cole,  president;  Henry  Bruce,  vice-president;  John  McGreer,  secretary;  Edward 
Cole,  treasurer;  Thomas  Birbeck,  manager. 

CUMBERLAND,  MD. — The  Western  Maryland  &  Hyndman  Telephone  Com- 
pany has  been  organized  by  De  Warren  H.  Reynolds,  U.  G.  Carl  and  G.  W. 
Randall,  of  Cumberland,  and  B.  F.  Madore,  of  Bedford.  Mr.  Reynolds  is 
president  and   Mr.   Carl,  secretary. 

POCOMOKE  CITY,  MD. — The  stockholders  of  the  Pocomoke  Telephone  Com- 
pany elected  directors  as  follows:  J.  H.  Merrill,  president;  E.  James  TuU,  vice- 
president;  W.  H.  Walters,  secretary  and  treasurer;  E.  G.  Polk,  W.  S.  School- 
field,  A.  E.  Tull,  J.  Shiles  Crockett,  R.  J.  Lambden,  Joseph  S.  Clogg,  John  W. 
Ennis  and  Jas.   P.   Blaine. 

CONCORD,  MICH. — It  is  proposed  to  reorganize  the  Concord  Telephone 
Company  into  a  mutual  concern. 

JACKSON,  MICH. — The  Citizens'  Telephone  Company,  of  Jackson,  now  has 
1,400  telephones  in  operation  and  is  installing  new  instruments  at  the  rate 
oi  ten  a  day. 

BENZONIA,  MICH.— The  capital  stock  of  the  Benzie  County  Telephone 
Company  will  be  increased  to  $50,000.  The  company  paid  an  8  per  cent,  dividend 
for  the  year  1902.  The  officers  elected  for  the  coming  year  are:  President,  W. 
A.  Young;  secretary  and  treasurer,  H.   B.   Woodward. 

HOKAH,  MINN. — The  Union  Valley  Telephone  Company  has  been  formed 
to  build  rural  lines. 

NORSELAND,  MINN.— The  Nicollet  County  Telephone  Company  will  ex- 
tend its  lines  from  Lafayette  to  Gibbon. 

WESTBROOK,  MINN.— The  Southwestern  Minnesota  Telephone  Company, 
of  Pipestone,  Minn.,  will  establish  a  local  exchange  here  and  rural  lines. 

BLOOMING  PRAIRIE,  MINN.— The  Steele  County  Telephone  Company  will 
extend  its  lines  to   Geneva,   EUendale,   Hayfield,  Waltham   and   other  points. 

JOPLIN,  MO. — An  independent  telephone  line  is  to  be  built,  at  a  cost  of 
$15,000,  connecting  Joplin  with  Kansas  City.  The  Home  Telephone  Company, 
of  this  city,  and  an  independent  company  in  Kansas  City  are  backing  the  en- 
terprise. 

GRAND  ISLAND,  NEB. — The  Home  Telephone  Company  seeks  a  franchise 
for  a  local   exchange. 

DANVILLE,  NEB. — The  Danville  Mutual  Telephone  Company  has  incor- 
porated with  $5,000  capital. 

OMAHA,  NEB. — The  Green  Center  Mutual  Telephone  Company,  of  Iowa 
County,  has  been  incorporated  with  a  capital  stock  of  $2,000  by  S.  D.  Miller 
and  others. 

DEMING,  N.  MEX.— The  Luna  County  Telephone  Company,  of  Deming,  has 
been  incorporated;  capital,  $3,000.  Incorporators:  C.  B.  Bosworth,  S.  Lindauer, 
J.  J.  Jeffers,   C.  F.  Reynolds  and  W.   H.  Greer. 

GLOVERSVILLE,  N.  Y.— Fire  a  few  days  ago  destroyed  the  building  occu- 
pied by  the  Glen  Telephone  Company  in  Johnstown.  The  loss  is  between 
$15,000  and  $20,000,  which  is  practically  covered  by  insurance. 

ALEXANDRES  BAY,  N.  Y.— The  Alexandria  Bay  Telephone  Company,  of 
.'Vlexandria  Bay,  has  been  incorporated;  capital,  $2,000.  The  directors  are: 
A.  C.  Cornwall,  J.  F.  Fuller  and  G.  L.  Olds,  of  Alexandria  Bay. 

ALBANY,  N.  Y. — The  West  Shore  Home  Telephone  Company,  of  Catskill, 
has  been  incorporated,  to  operate  in  Ulster,  Greene  and  Albany  counties;  capital, 
$100,000.  Directors — S.  R.  Rawson  and  T.  M.  Brush,  Elyria,  Ohio,  and  Howard 
Ilcndrickson,  of  Albany. 

NEW  YORK,  N.  Y. — A  new  telephone  building,  to  cost  about  $70,000,  is  to 
be  built  for  the  Greenpoint  branch  of  the  New  York  and  New  Jersey  Telephone 
Company,  in  Greenpoint,  in  a  short  time.  The  Greenpoint  central  office  serves 
Williamsburg,  Greenpoint   and   Long  Island  City. 

RIVERHEAD,  L.  I.,  N.  Y.— The  Baiting  Hollow  &  Roanoke  Telephone  Co. 
is  to  extend  its  lines  to  Mattituck.  The  line  will  also  be  extended  to  South 
Jamesport  and  may  possibly  go  to  Grcenport.  This  company  was  organized  a 
few  years  ago  by  a  few  farmers  to  connect  their  homes  with  a  railroad  station. 
It  has  since  rrown  rapidly  and  has  proved  one  of  the  best  things  that  the 
farmers  ever  thought  of  as  a  money  saver  and  aid  in  farming. 

TOWER  CITY,  N.  D.— Priewe  &  Dalrymple  contemplate  building  a  tele- 
phone line  to  Page. 
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LlTlllVlI-I.K.  N.  1).-  Tlic  Valley  City  Tclrphonc  Company  n.uy  rxirnd  a 
line  to  Ihia  place  and  put  In  a  local  exchange. 

CKI.INA.  <  1111(1.  The  Celina  ai\il  Metin  <  ..uMly  IrlrphoMe  Company.  o( 
Celina,  capital  atock  )Ho,ooo,  haa  been  incorporated. 

ST.  MAKY'S.  DllIC).— The  St.  Mary'a  Telephone  Company  will  relniild 
ita  ayttem  during  the  coming  lummer.  Manager  J.  R.  Uongworth  la  aecurlng 
catimatei. 

IIKAI)l''t)RI),  1)11  U).  The  Bradford  Telephone  Company  ha»  lieen  incor- 
porated, with  a  capital  atock  o(  $io.ooo,  by  /..  T.  Myera.  J.  B.  Miller.  Stephen 
Day,  \V.    Day  and   W.   E.    Williama. 

KIDRON,  UHKl.  The  Kidron  Telephone  Company  linn  l.cen  incorporated, 
with  a  capital  atock  of  $15,000.  by  Valentine  M.  Gerbcr.  Jacob  I'.  Sommer, 
Eliiii  (lerber.  J.    I',   .\rmslruti  and  John  J.   Hixler. 

CLK\i:i.A.\n.  ttllll).  The  Independent  Telephone  Traffic  Company,  of 
thit  city,  haa  been  incorporated,  with  a  capital  atock  of  $10,000,  by  Jerome 
Penn,  Carl  C.  Curtis,  Frank  L.  Beam.  H.  H.  Robinaon,  G.  P.  Thorpe.  W.  G. 
Thompson  and   S.   S.  Ilenkle. 

LKWISTON.  PA.— The  United  Telephone  &  TeleRrapb  Company  will  expend 
$J5o,ooo  in  extensions  and  improvements. 

PHILAPKLPIIIA.  PA.— The  atockholders  of  the  Bell  Telephone  Company 
have  re-elected  President  James  K.  Mitchell  and  VVinfield  S.  I'iersol  secretary 
and  treasurer,  and  the  entire  present  board  of  directors. 

I'lTTSBl'RC.  PA.-  The  Union  Telephone  &  Telegraph  Company  will  be 
incorporated  with  a  capital  slock  of  $3,000,000.  It  will  make  traffic  arrange- 
ments with  many  of  the   independent  companies  in   western   Pennsylvania. 

YORK,  PA. — The  Y'ork  Eastern  Telephone  Company,  capital  $8,000,  has  been 
incorporated.  The  directors  art:  A.  M.  Grove,  of  Muddy  Creek  Korks;  \V.  II. 
McCall  and  John  11.  Wilson,  of  Gatcbclville;  Henry  S.  Merryman  and  Ben- 
jamin F.  Norris,  of  Fawn  Grove;  Joseph  A.  Gailey,  of  New  Park,  and  Calvin  M. 
Shaw,  of   Stewartstown. 

PITTSBURG,  PA.— The  Central  District  Printing  &  Telegraph  Company,  of 
Pittsburg.  Pa.,  has  increased  its  capital  stock  $1,250,000,  thus  making  the  total 
capitalization  $10,000,000.  The  funds  thus  realized  will  be  expended  in  addi- 
tions and  improvements  to  the  service  and  plant.  The  company  proposes  to 
erect  jin  addition  to  its  building  on  Seventh  Ave.,  for  which  $171,000  of  the 
new  funds  has  been  set  aside.  New  buildings  will  also  be  erected  in  East 
Liverpool  and  Newcastle.  The  company  now  has  a  total  of  46,859  stations 
and  substations.  The  officers  elected  for  the  ensuing  year  were  D.  Lect  Wil- 
son, president;  D.  F.  Henry,  vice-president;  F.  M.  Stephenson,  treasurer; 
George  L.  Herron,  assistant  treasurer;  J.  G.  Stoaked,  secretary  and  purchas- 
ing agent,   and  M.   H.   Buchlcr,   general   manager. 

NEWBERRY,  S.  C. — It  is  reported  that  J.  A.  Blackwclder  is  interested  in 
a  proposed  independent  telephone  company   at  Newberry. 

VERMILLION,  S.  D. — A  company  has  been  formed  in  Norway  township  to 
build  a  telephone  line  to  this  city. 

CANISTOTA,  S.  D. — J.  J.  McKinnon  and  R.  H.  Armstrong  propose  to  install 
a  local  telephone  exchange. 

N.-\SHVILLE,  TENN.— The  Tennessee  Telephone  &  Telegraph  Company  has 
applied  for  a  franchise  in  this  city.  It  is  stated  that  Mr.  Harvey  Myers,  of 
Covington,  Ky.,  is  interested  in  the  new  company. 

MEMPHIS,  TENN. — The  Southwestern  Telephone  and  Telegraph  Company 
is  constructing  the  following  new  lines  in  Arkansas.  Bridge  Junction,  at 
Memphis,  Tenn.,  to  Hoxie,  85  miles;  Walnut  Ridge,  to  Newport,  30  miles;  and 
Jonesboro,  to  Paragould,  20  miles.  The  company's  purpose  is  to  extend  the 
system  over  the  entire  State.  Exchanges  have  recently  been  completed  at 
Atkins,  Plumeville,  Cabin  Creek,  Coal  Hill,  Mulberry  and  a  number  of  other 
places.  The  company  now  has  over  5,000  miles  of  long  distance  lines  in  the 
State  of  Arkansas. 

AUSTIN,  TEX.— The  Texas  Telephone  Company,  of  Wichita  Falls,  has 
been  incorporated  with  a  capital  stock  of  $48,000.  The  incorporators  are  J.  J. 
Lory,   C.   B.   Felder,  A.   Zundelowitz,   A.  H.   Carrington  and  J.   H.    Hardin. 

SALT  LAKE  CITY,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Com- 
pany has  added  over  300  telephones  to  its  service  in  Salt  Lake  City  during 
the  past  two  months. 

ROANOKE,  VA. — It  is  now  said  to  be  settled  that  the  Southern  Bell  Tele- 
phone Company,  which  operates  an  exchange  in  this  city,  with  long-distance  con- 
nections, will  absorb  the  Virginia  and  Tennessee  Telephone  Company. 

ONANCOCK,  VA. — The  Diamond  State  Telephone  Company,  of  Delaware, 
will  spend  $150,000  in  betterments.  The  company  recently  bought  out  the 
Atlantic  Telephone  Company  and  the  Onancock  Telephone  Company,  and  it 
is  understood  that  it  will  soon  come  into  possession  of  the  Peninsula  Telephone 
Company,  which  operates  about   175  telephones. 

LA  CROSSE,  WIS. — The  Vought-Berger  Co.  will  enlarge  its  telephone  factory. 

WAUSAUKEE,  WIS.— The  Wausaukee  Telephone  Company  will  extend  its 
line  from  Ellis  Junction  and  Crivitz  to  Pembine. 

ROCHESTER,  WIS.— The  Burlington,  Rochester  &  Kansasville  Telephone 
-Company,  of  Rochester,  has  been  incorporated;  capital  stock,  $2,500.  Incorpora- 
tors, George  W.  Rountree,  Brook  Sheard  and  George  W.  Waller. 

FOND  DU  L.\C,  WIS.— F.  H.  Sweet,  receiver  for  the  Little  Wolf  River 
Telephone  Company,  has  entered  an  application  in  Circuit  Court  for  an  order 
to  sell  the  company's  property  at  public  auction.  The  sale  will  probably  take 
place  within  a  few  weeks.  The  Wisconsin  Telephone  Company  will  prob- 
ably be  a  bidder.  The  stockholders  in  the  original  Little  Wolf  Company,  how- 
ever, are  anxious  to  reorganize  the  company  and  are  making  every  effort  to 
raise  the  necessary  funds. 

VANCOUVER,  B.  C— The  New  Westminster  &  Burrard  Inlet  Telephone 
Company,  of  this  city,  has  arranged  to  lay  a  cable  across  the  Gulf  of  Georgia 
connecting  Vancouver  and  Victoria.     The  estimated  cost  is  $170,000. 


ELECTRIC   LIGHT  AND  POWER. 


ItlKMINi.ll  AM,  AI.A.  I  hr  Itinninghnm  Diatrict  (  oal  «r  Liuht  61  Power  Co. 
haa  been  ineoipinuled,  with  a  capital  of  $100,000,  by  T.  II.  Aldricb,  Jr.,  and 
V.  S|icar,  The  company  pmiioara  upt  nuiK  tlir  niinra  and  buildini;  an  electric  plant 
at  the  mines  for  aupplying  electric  power  ami  liKhtiiiK  in  Uirmin||hain  and 
vicinity. 

CAI.IIOUN.  GA. — J.  T.  Black  ia  soliciting  atock  (or  a  company  propoaing 
to  erect  a  $11,500  electric  light  and  power  plant  near  Calhoun. 

ATLANTA,  (!A.-  The  International  Steam  EnKineering  Company,  of  Atlanta, 
haa  made  a  bid  lo  erect  ■  plant  fi.r  municipal  lighting  at  a  saving  of  $83,000 
annually  in  the  coat  of  lights. 

CARTKK.SS'll.MC,  GA.  —  Michigan  and  Chicago  capitaliata  are  conaidering 
the  utilizing  of  the  power  of  the  Etowah  River  near  Carteraville.  It  ia  eati- 
mated  that    17,000  horse  power  is  available. 

DENVER,  COLO.— The  New  Century  Light  &  Power  Company  baa  been 
formed,  lo  su|iply  power  lo  manufacturing  plants  in  Denver  and  alao  towni 
.-4nd  citien  of  thin  state.  The  site  of  the  reservoir  and  power  plant  is  near 
Krcmmling.  The  probable  coat  of  the  work  is  $6,000,000.  R.  G.  Munn  ia 
President  and   Ired  W.   Hart  Chief  Engineer. 

BYRON,  ILL.— John  Whitaker  is  reported  interested  in  the  construction  of  an 
electric  light  plant. 

EAST  PEORIA,  ILL. — It  is  stated  that  the  East  Peoria  Heat,  Light  &  Power 
('om|>any  is  to  C(mstruct  a  plant,  to  cost  about  $50,000. 

C.XNNELLON,  IND.— The  city  council  has  bought  the  local  electric  lighting 
plant   and  will   make  it  a  municipal  affair. 

MARION.  INI).— The  Citizens  Electric  Light  Company,  of  this  city,  has 
organized  and  incorporated  with  $50,000  capital.  The  company  will  construct 
a  modern  plant  and  will  compete  with  the   Marion   Light  &  Heat  Company. 

LAF.^YETTE,  IND.— The  Wabash  Oil  &  Gas  Company,  in  connection  with 
Lafayitle  and  Chicago  capitalists,  will,  it  is  reported,  soon  begin  to  construct 
dams  and  a  $250,000  electric  light  plant  at  Horseshoe  Bend  on  Tippecanoe 
River. 

SYK.VCUSE,  IND.-  The  Syracuse  Power,  Light  &  Manufacturing  Company 
has  incorporated  with  a  capital  of  $60,000.  The  company  will  construct  a  dam 
in  Elkhart  river  to  generate  electric  power.  J.  P.  Dolan,  of  Syracuse,  is  sec- 
retary of  the  company. 

RICHMOND,  IND. — Application  has  been  made  by  a  company  which  desires 
to  buy  the  municipal  electric  light  plant.  The  citizens  are  divided  on  the  advis- 
ability of  selling,  one  faction  insistng  on  a  sale  because  the  muncipal  plant  is 
running  behind  eacli  month;  the  other  faction  opposes  the  sale  because  the  plant 
has  bern   running  only  a  few  months  and  not  had  a  fair  municipal  test. 

DUBUQUE,  IA. — The  Union  Electric  Company  will  erect  a  new  station 
building  and  install  a  complete  power  plant,  including  two  2300-volt  3-phase 
alternating  direct-connected  units,  each  of  500-kw  capacity,  and  two  direct- 
current  railway  units  of  the  same  capacity. 

BOWLING  GREEN,  KY.— The  City  Council  has  authorized  the  establish- 
ment of  an  incandescent  service  in  connection  with  its  arc  light  system. 

ST.  FRANCISVILLE,  LA.— P.  H.  Porter,  of  Clinton,  Ky.,  has  secured  the 
contract  for  constructing  the  municipal  electric  light  plant  for  $6,300. 

NORTH  ANSON,  ME.— Lockwood,  Greene  &  Co.,  Boston,  Mass.,  have  been 
employed  by  W.  A.  Bailey,  of  North  Anson,  to  develop  a  water  power  on  the 
Carrabassett  River  to  serve  manufacturing  interests  at  that  point. 

PORTLAND,  ME.— The  United  States  Light  &  Traction  Company  has  been 
organized  at  Portland,  with  $100,000  capital  stock.  The  officers  are:  President, 
11.  P.  Sweetsir,  of  Portland;  treasurer,  Edward  W.  Guptil,  of  Portland. 

STANDISH,  MICH. — The  House  has  passed  the  bill  to  authorize  this  village  to 
issue  bonds  for  the  purchase  or  construction  of  an  electric  light  plant. 

CHINOOK,  MONT.— Attorney  J.  N.  Booth,  of  Great  Falls,  has  petitioned 
the  City  Council  of  Chinook  for  a  franchise  for  an  electric  light  and  power 
plant. 

FREMONT,  NEB.— L.  D.  Richards  and  Fred  W.  Vaughan  have  petitioned 
the  City  Council  for  a  franchise  to  install  a  subway  and  conduit  system  in  Fre- 
mont. 

LITTLETON,  N.  H. — The  Littleton  Light  &  Power  Company  will  equip  a 
complete  steam  plant  at  the  lower  electric  light  station.  The  contracts  for  equip- 
ment have  all  been  placed. 

TRENTON,  N.  J.— The  General  Light,  Power  &  Pump  Company  has  been  in- 
corporated; capital,  $300,000.  Incorporators — Charles  King,  S.  C.  Woodhult 
and  C.  F.  Woodhull. 

S.ARATOGA,  N.  Y. — The  Hudson  River  Water  Power  Company,  of  Saratoga 
Springs,  has  increased  its  capital  from  $2,000,000  to  $5,000,000. 

COHOES,  N.  Y.— The  Hudson  River  Electric  Light  Co.  has  petitioned  the 
Council  for  a  franchise  to  furnish  heat,  light  and  power  in  Cohoes. 

OXFORD,  N.  C. — Oxford  will  issue  $25,000  bonds  for  an  electric  light  plant 
and  water  works. 

HIGH  POINT,  N.  C— The  Senate  has  passed  on  second  reading  the  bill 
to  allow  this  city  to  issue  $90,000  for  electric  lights,  etc. 

TOLEDO,  OHIO. — The  Lucas  county  commissioners  are  planning  to  es- 
tablish a  lighting  plant  to  supply  light  for  all  the  county  buildings  in  Toledo. 
J.    M.    Osgood   is   securing  estimates. 

SCHOOLCRAFT,  OHIO.— A  special  election  will  be  held  March  9  to 
vote  on  a  proposition  to  issue  $11,500  in  bonds  for  the  purpose  of  building 
an    electric    light    system. 
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I-1.\1)I..\V.  OHIO.  The  City  LiRlil,  Heat  &  Power  Company  has  organized 
with  E.  Wananiaker,  president;  I".  J.  Poguc.  vice-president;  W.  V.  Coons, 
secretary-treasurer;  J.  Bash,  A.  L.  Davis,  J.  E.  Bicknell  and  T.  H.  McConica 
directors.  The  company  will  establish  a  plant  and  will  make  a  bid  for  the 
city  lighting  contract  which  is'  now  held  by  the  Toledo,  Bowling  Green  &• 
Southern   Traction    Company. 

PICKKASIK,  PA.- -The  citizens  have  voted  to  expend  $S,ooo  for  a  duplicate 
electric  light  plant. 

SHKNANDOAH,  P.'X.— The  Town  Council  has  granted  the  People's  Artificial 
Light  Co.,  of  Shenandoah,  an  electric  light  franchise. 

STROUDSBURG,  PA.— The  Munroe  County  Water,  Power  &  Supply  Com- 
pany, capital  stock  $10,000,  has  been  incorporated.  Treasurer,  W.  S.  Shafer, 
Stroudsburg.  Directors— W.  S.  Shafer,  Van  C.  Peters,  N.  H.  Shafer,  J.  II. 
Shull,  S.  E.  Sbull,  Stroudsburg. 

BEAUMONT,  TEX.— Hal.  W.  Greer,  Walter  J.  Crawfonl  and  others  have 
petitioned  the  Council  for  a  franchise  for  an  electric  light  and  power  plant. 

ROCK  ISLAND,  TENN.— It  is  reported  that  Philadelphia  capitalists  will 
probably  invest  $1,000,000  in  developing  the  falls  of  Caney  Fork  near  Rock 
Island,  in  White  County,  Tenn.,  near  the  point  where  the  Great  Falls  Power 
Comi)any  will  soon  begin  a  similar  undertaking.  Eight  thousand  two  hundred 
and  fifty  horse  power  are  said  to  be  available.  The  company  will  probably  offer 
the  power  developed  to  tlie  neighborhood. 

SALT  LAKE  CITY,  UTAH.— Plans  for  the  Mackay  Idaho  Light  &  I'ower 
Company's  dam  and  ditch,  which  are  to  cost  $125,000,  are  now  being  made. 
The  dam  is  to  be  built  at  the  head  of  the  narrows  above  the  town  where  the 
fall  of  the  water  is  100  feet.  The  plant  will  generate  3,000  horse  power  for 
the  development  of  electric  current  which  will  be  used  to  light  the  town,  in 
the  smelter,  and   for  operating  the  electric  road. 

LV.N'CHBURG,  VA.— The  Lynchburg  Water  Power  Company  has  let  the 
contract  to  Geo.  O.  Tenny,  of  Spartansburg,  S.  C,  for  the  building  a  dam 
across  the  James  River.  The  power  will  be  used  for  operating  the  electric  rail- 
ways and  lighting  the  city.     The  work  will  cost  over  $100,000. 

READSBORO,  VT.— W.  D.  Howe,  of  Readsboro,  and  E.  W.  Kelly,  of  Prov- 
idence, R.  I.,  are  reported  to  be  planning  to  build  a  dam  in  Readsboro  to  gen- 
erate electric  power  to  be  transmitted  throughout  upper  Deerfield  Valley  and  to 
North  Adams,  Mass. 

KALAMA,  WASH. — Atkins  &  Watson,  it  is  stated,  have  secured  a  franchise 
for  an  electric  light  plant. 

WATERTOWN,  WIS.— It  is  stated  that  the  Watertown  Electric  Light  Com- 
pany will  make  alterations  at  its  two  power  houses  and  will  soon  install  new 
machinery. 

SHEBOYGAN,  WIS.— It  is  stated  that  the  Sheboygan-Elkhart  Lake  Railway 
&  Electric  Company  is  about  to  petition  the  Council  for  the  privilege  of  doing 
an  electric  lighting  business  in  this  city. 

EVAXSTON,  WYO. — Articles  of  incorporation  have  been  filed  by  the  Bo.x 
Elder  Power  &  Light  Company.  The  headquarters  of  the  company  are  at  Evans- 
ton.     The  capital  stock  is  $100,000. 

BERLIN,  ONT. — A  vote  on  the  by-law  for  $100,000  to  take  over  the  gas  and 
electric  light  plant  resulted   favorably.     The  town  took  possession  on  March    1. 


.\UGUSTA,  GA.— Jas.   U.   Jackson,  of  Augusta,  and  others  will   apply   for  a 
charter  for   the  Augusta   and   Columbia   Electric   Railway. 

POCATELLO.  IDAHO.-I.  B.  Perrine  has'  applied  for  a  street  railway  fran- 
chise. 

RICHMOND,   IND.— J.    Morgan  &   Co.,   of  Toledo,  ai 
line    from   Toledo   to   Richmond. 


noting  a  traction 


THE  ELECTRIC  RAILWAY. 


IIARRISO.N,  ARK. — The  .Arkansas  Traction  Company  has  been  incorixirated 
with  a  capital  stock  of  $500,000.  The  charter  permits  the  company  to  generate 
electricity  for  commercial  purposes.  The  officers  are  Thomas  Helm,  of  Harrison, 
president;  R.  M.  Fellows,  of  Harrison,  secretary  and  treasurer;  C.  Irving 
Page,  of   Rochester,   N.    Y.,  vice-president. 

MONTEREY,  CAL.— R.  C.  P.  Smith  has  secured  a  franchise  for  the  con- 
struction of  an  electric  railway  in  Monterey. 

LOS  ANGELES,  CAL. — Articles  of  incorporation  have  been  filed  by  the 
Bakersfield  &  i^entura  Railway  Company,  capitalized  at  $1,000,000.  The 
directors  are  Eben  Srnith,  J.  W.   Burson  and  Gervalse  Purcell,  of  Los  Angeles. 

LOS  ANGELES,  CAL.— The  Kern  River  Power  Company,  of  Los  Angeles, 
Cal.,  has  recently  purchased  from  the  Westinghouse  Electric  &  Manufacturing 
Company  two  compound-wo\uKl,  130-kw  generators  to  be  installed  in  its  power 
house. 

MONTVILLE,  CONN.— The  Montville  Street  Railway  Company  proposes 
e-xtending  its  line  to  Oakdale. 

ROCKVILLE,  CONN.— The  Rockville  and  Broad  Brook  Street  Railway  Com- 
))any  is  about  to  be   formed.     C.   E.   Harwood,  of  Rockville,  is  interested. 

II.VRTFORD,  CONN.— The  Meriden  &  Middletown  Traction  Company  has 
applied  for  a  charter.  The  preliminary  capital  of  the  company  is  to  be  $25,000, 
with  the  privilege  of  increasing  to  $500,000.  Among  the  incorporators  are 
I.   E.  Palmer,  W.  W.  Wilco.x,  of  Middletown,  and  Francis  Atwater,  of  Meriden. 

.NEW  LONDON,  CONN.— The  East  Lyme  Street  Railway  Company,  which 
has  secured  a  special  chartei  (or  an  electric  railway  from  New  London  to  East 
Lyme  has  organized  with  Richard  C.  Morris  as  president  and  treasurer,  and 
Calvin   S.   Davis   as  secretary.     The  capital   stock   of   the   company   is  $100,000. 

BRU.\SWICK,  GA. — A  number  of  business  men  have  applied  for  a  fran- 
chise  for  an   electric   railway   system. 

ATLANTA,  GA.- — The  Chattahoochee  Terminal  Company,  of  .\tlanta,  has 
been  chartered  by  Thos.  A.  Gramling  and  others.  The  road  will  be  20  miles 
long.     The  capital  stock  is  $250,000  to  begin  with. 


TERRE  HAUTE,  IND.-The  Terre  Haute  Street  Railway  Company  will 
make  extensions  and  construct  some  interurban  lines. 

HARTFORD  CITY,  IND.-The  Muncie.  Hartford  &  Ft.  Wayne  Traction 
t  ompany  has  made  application  for  a  lighting  franchise  in   Hartford. 

M.ARION,  IND.-C.  H.  Bundy,  John  E.  Clark  and  Everett  W.  Trook  have 
been  granted  a  franchise  for  the  construction  of  an  electric  railway  through 
Howard  County. 

HROWNTOWX,  IND.-The  name  of  the  Greenwood  interurban  railway  has 
been  changed  to  the  Indianapolis,  Columbus  &  Southern  Traction  Company  and 
the  capital  stock  has  been  increased   from  $150,000  to  $285,000. 

INDIANAPOLIS.  IND.-The  Indianapolis  &  Cincinnati  Traction  Company, 
capital  stock  $1,500,000,  has  been  incorporated  by  C.  L.  Henry,  W.  L.  Taylor 
T.   F.   Rose,   Ephraim  Marsh,  Wm.   Frazee,   E.  M.  Johnson  and  J.  F    Fcslcr 

TERRE  HAUTE,  IND.-The  Indiana  Coal  Belt  Traction  Company  has  been 
incorporated  with  $100,000  capital  stock  by  Charles  L.  Davis',  W.  H  Crowder 
W  ard   Hawkins,  W.   Paul   Stratto,  L.   A.   Stewart  and   others,  of   Sullivan,   Ind' 

TERRE  HAUTE,  IND.-The  city  council  has  granted  a  50-year  franchise 
to  the  lerre  Haute  Street  Railway  Company  for  a  consideration  of  $78000 
$16,000  cash  in  hand,  and  $16,000  annually  after  19.8.  The  company  'says 
It    will  now   make   extensions   and   construct   some    interurban    lines. 

DES  MOINES,  lA.-The  Des  Moines  City  Railway  Company  will  spend 
$300,000  in  improvements. 

OELWEIN,  lA.— The  Oelwein  &  Northwestern  Interurban  &  Street  Rail- 
way Company  has  organized,  with  John   Jamison  president,  and  Wm.  A.   Reed 

secretary. 

CEDAR  RAPIDS,  lA.-The  City  &  Southern  Railway  Company  proposes 
to  construct  an  electric  railway  from  Cedar  Rapids  to  Iowa  City,  a  distance  of 
30  miles.      Estim,ites  are  now  being  made  on   electrical  equipment. 

MARSHALLTOWN,  lA.-The  Marshalltown  Electric  Street  &  Interurban 
Railway  Company  has  been  organized  with  a  capital  stock  of  $25,000.  The 
directors  of  the  company  are  H.  E.  Sloan,  H.  P.  Deusel,  Charles  Glick  E 
L.   Will,  George  R.   Estabrook,   F.   E.   Glick  and   A.   G.   Glick,  of  Marshalltown.' 

CLINTON,  lA.— A  company  has  been  organized  here  to  build  an  electric 
railway  between  Clinton  and  Davenport,  a  distance  of  42  miles.  The  capital 
stock  of  the  company  is  $10,000  and  the  officers  are  John  U.  May,  president- 
Mary  Harrah,  vice-president  and  treasurer;  J.  J.  Melchert,  secretary.  The 
officers  constitute  the  board  of   directors. 

LOUISVILLE,  KY.— A  special  meeting  of  stockholders  of  the  Louisville 
Street  Railway  Company  has  been  called  for  the  purpose  of  voting  on  a 
proposition  to  increase  the  preferred  stock  of  $2,500,000  and  the  common  of 
$3,500,000,  by  40  per  cent.  each.  The  company  will,  it  is'  reported,  make  an 
extension  to  its  power  house. 

SHREVEPORT,  LA.-The  Shreveport  &  Suburban  Traction  Company  has 
been  incorporated  with  a  capital  stock  of  $400,000.  The  incorporators  are 
John  R.  Miller,  William  S.  Lambert,  Herman  Hedberg,  Austin  Miller  and 
Cecil   L.    Blaud. 

ELKTON,  MD.— The  City  Council  has  granted  a  franchise  to  the  Kent  & 
Cecil    Electric   Railway   Company. 

TOWSON,  MD.-The  Towson  &  Cockeyv.lle  Electric  Railway  Company  is 
to  be  incorporated  with  a  capita!  stock  of  $100,000.  The  incorporators  will  in- 
clude Joshua  F.  Cockey,  William  H.  Wright,  E.  Herman,  James  S.  Nus'sear 
and  Milton  W.  Offutt. 

GRANBY,  MASS.— It  has  been  decided  to  extend  the  Hampshire  &  Worcester 
Street  Railway  from  South   Hadley  Center  to  Granby. 

SHELBURNE  FALLS,  MASS.-Herbert  Newell,  of  Shelburne  Falls,  is 
said  to  be  interested  in  the  construction  of  an  electric  railway  from  Shel- 
burne to  Ashfield  and   lUickland. 

NEW  BEDFORD.  MASS.-The  Horseneck  Beach  Railway  Company  has  ap- 
plied to  the  Legislature  for  incorporation.  The  company  is  to  be  capitalized 
at  $300,000.  E.  G.  Gifford  and  C.  F.  Gifford,  of  Westport,  are  among  those 
interested. 

DETROIT,  MICH.-The  Detroit  United  Railway  Company  has'  placed  a 
contract  with  the  Westinghouse  Electric  &  Manufacturing  Company  for  214 
50-hp  motors. 

GRAND  RAPIDS,  MICH.-The  Grand  Rapids  Street  Railway  Company  has 
elected  those  officers:  C.  M.  Clark,  president;  L.  J.  Ringe,  vice-president  and 
general   manager;   B.    S.    Hanchett,   secretary-treasurer. 

MUSKEGON,  MICH.-The  present  officers  of  the  Muskegon  Traction  & 
Lighting  Company  have  been  re-elected  except  J.  J.  Howden,  who  retired  as 
vice-president  in  favor  of  Liddon  Flick.  One  hundred  thousand  dollars  pre- 
ferred stock  will  be  iss-ued  to  retire  outstanding  bonds  and  provide  funds 
for   betterments.  » 

MANKATO,  MINN.— Herd  &  Keator  have  been  granted  a  franchise  for  the 
construction  of  an  interurban  electric  railway  through  the  county  toward 
St.    Peter. 

ST.  PAUL,  MINN.— A  double-track  trolley  road  from  Duluth  to  Texas, 
with  a  capital  of  $70,000,000,  is  being  projected  here.  Capitalists,  among  whom 
are  W.  D.  Washburn,  John  W.  Gates  and  others,  are  said  to  be  interested. 
Application   for  charters  in  each  State  will  be  made  soon. 

GREENVILLE,  MISS.-The  Delta  Electric  Light,  Power  &  Manufacturing 
Company  is  said  to  be  in  the  market  for  the  equipment  for  the  electric  railway 
that  it  proposes  to  build  here. 
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liRKAl  I  AI.I.S.  MONT.  K.  K.  Shcpanl.  i.f  Aii.titi,  .Mum..  !•  iciiorlr.l  iji 
Irrrtlcil  in  Ihr  iiinnlriu'lion  >■(  an  rlrrlric  railway  Irmn  llrrai  I'alla  lu  (.'line 
Iran,    a    iliilanir    •>(    do    niilra. 

rATKRSO.V.  N.  J. -The  I'alrraon  »  Stale  l.inr  liuclii.ii  (  ompany  li«.  ir 
cnreil  a  (rancliiie  in  llawllinrne  lloroiigli. 

TKKNTON,  N.  J.-Tlie  riiilailelphia  &  l.anBlinrne  SirrrI  Hallway  (°<>ni|iany 
|iri>|Hi«r*  an  rxleniiiiMi  over  llie  lurnpike  (roni  Snmerlnn  t»  Fennlervillc  iiml 
Willow  (iruve. 

IKKNTON,  N.  J.-  The  Onl>a  Kanlern  Kailmail  ('•Mnpiiiiy  lia»  l>ren  incor 
puralefl  In  operair  railruaiU  ur  (racliun  linro  in  ('nl>n.  Tlir  niillinrKcil  rap- 
itul  ului-k  i«  $j,otHi,uiio,  unil  the  incoiiHiralum  are  l.<>nii>  .N'.  Wliratnn,  Slnllo  Vii|. 
lun  anil   (''rederick   II.    Mrurklea. 

I'TK'A,  N.  Y.  -  The  I'lua  &  Mohawk  N'alley  Railway  I'onipany  may  eretl 
n    new    power    plant. 

ITIK.NA.NC.O  I'ORKS,  \.  Y.  The  IlinKhninlon  Railway  t  onipnny  will  ex- 
lenil  im  Inic  lu  I'henango  I''ork«,  I'urt  Crane  and  Owego. 

TRl'MANSlU'Ri;,  N.  Y.  II.  I'.  Hell,  repreaenting  promolera  of  an  electric 
railway  lietween  llhnca,  Seneca  l'"nlU  and  Waterloo,  i«  nliont  to  apply  for  .-i 
franchise   here. 

I  .\R(;0,  .N.  I).  The  l-argo  &■  Moorehcad  .Sireel  Railway  loinpany  i»  said 
lo  have  contracted  with  the  KIcctrical  InMallation  Company,  of  Chicago,  for 
the  construction  of  its  proposed  line  lo  connect  Tnrgo  and   Moorehcad. 

DKI.AWARK,  OHIO.  The  Delaware,  lUllefontaine,  I't.  Recovery  \  W:i 
bash  Traction  Company  will   l>c  incorporated. 

DAYTON,  OlIUJ.— A  party  of  local  capilali^ts  have  ahoiit  lU-cidc.l  to  iiUio 
dniT    Irackle.ss  electric  street   cars  in   this  city. 


NEW    INDUSTRIAL   COMPANIES. 


TIIK  WKSTKK.N  tl.KCTKlC  DKll.l.  .S.  .\l.\t  II INKKV  K>.\I1'A.\V  li.is 
hten  incoriKiraled  it   Helena,   Mont. 

TIIK  IMTTSliCRG  FINANCIAL  COXll'ANV.  of  I'ittslnirK,  has  been  incor- 
porated to  erect,  construct,  maintain  and  operate  telephone  .ind  telegraph  lines; 
capital,  $1,000,000. 

TllU;  STAR  DYNAMO  BRUSH  COMTANY.  New  York,  has  been  incur 
puratcd;  capital,  $1,000.  Directors:  W.  L.  Webb,  Karl  Ambrock  and  Alexander 
Schilling,  New  York. 

TIIK  CONTRACTORS'  KLKCTRICAL  COMTANY,  New  York,  has  been 
incorporated;  capital,  $5,000.  Directors:  J.  S.  Ross,  Brooklyn;  !•'.  Kling  and  H. 
W.    Redfield,  New  York. 

TIIK  rUKBLO  ELKCTKIC  .MKTALLIC  EXTRACTION  COMPANY,  of 
I'neblo,  Col.,  has  been  incorporated;  capital  stock,  $100,000.  Incorporators;  John 
H.  Johnson,  J.   W.  Tanner  and  C.    11.    Dolly. 

THE  J.  F.  KELLY  ENGINEERING  COMPANY  has  been  incorporated  in 
New  Jersey  with  a  capital  of  $50,000.  The  incorporators  are:  Walter  I'airtield, 
Theodore  W,  Kloman  and  George  E.  Griswold. 

THE  IR'NTER  ELECTRIC  ADVERTISING  SIGN  COMPANY,  of  Cincin- 
nati. Ohio,  has  been  incorporated,  with  $20,000  capital.  The  officers  are:  Pres- 
ident, George  II.  Riley;  vice-president,  Samuel  Cohn;  secretary.  John  F.  Anken- 
bauer;  treasurer.  James  C.  Mc Williams. 

THE  SWAN  ELECTRIC  COMPANY  has  been  organized  at  Portland,  Me. 
The  capital  stock  is  Sioo.ooo.  The  promoters  arc:  Frederick  A.  Swan,  Saugus, 
Mass.;  I'rederick  L.  l-'isher,  Somcrville,  Mass.;  Ernest  O.  Ililer,  Boston;  Walter 
A.  Morgan,  Llewellyn  Carleton,  Portland.  Walter  .A.  Morgan  is  president  and 
Ernest  O.  Ililer  trrasurci. 


LEGAL. 


UlUI  1.1  >.^  SYSIK.M  IN  IIONOl.l'l.l'.— A  report  (lom  Honolulu.  S.  I.,  .f 
lehruuiy  iN  aiales  ihal  Ihr  (in  nil  I  ourl  iherr  ha>  found  thai  Marconi  wai 
not  rnlMird  li>  pay  (or  the  innlallution  of  hit  wirrlon  lrlrgra|ih  •ytlem  in 
Hawaii,  and  thai  the  •yntrin  in  u>c  wua  an  Iniprovetiirnt  upon  tlir  one  he  had 
attempted  In  miahllah.  The  caoe  wat  that  of  Marcuni'a  Wirrleaa  Telegraph 
Coinpany  aguiiial  K.  J.  Crnna,  whrrrin  Marcuni  aurd  for  ln.fiio,  half  ••(  the 
piirthaae  pritr  of  the  |ialriil,  and  for  $j,joii,  one  yrar'a  royally  iipiui  the  uae 
of  hit  ayairin.  (  ron,  who  ii  a  cili/en  of  New  York,  alleged  that  the  ayatem 
inalallril  by  .Miiitoni  three  yeara  ago  waa  a  farce,  that  it  diil  not  work  uml  llial 
the  one  now  in  uae  here  waa  an  impiovrinrnl  upon  the  .Marconi  ayatrrn  and  waa 
iiialallrd  liy  himaelf.  He  lealified  that  .Marconi  hail  agreed  lo  place  llie  aya- 
lent  in  perfect  n|>eration  for  $11,000,  that  after  the  contract  had  lieen  made  the 
experla  who  came  out  were  frightened  by  the  plague  and  returned  home,  leav- 
ing  the  ayaleni  uaeleaa.  Then  new  experta  were  aeni  from  South  Africa  by 
.Mnri-onI,  who  dlaiiivt-red  that  thi>  falliin-  wua  d(ii>  to  llie  pliii'liig  of  llie  |hiI<*« 
in  ilry  earth  inateail  of  near  the  araahore.  A  complete  change  of  the  ayatein 
waa  then  mnde,  and  the  experla  iiiMlructed  a  daaa  of  ll.'twaiian  girla  aa  op- 
eratora.  T'hen  the  cohercra  gave  out  and  the  line  failed  again,  and  (.'roaa  aa- 
aerled  Ihal  .Marconi  had  not  kept  hia  cmlract  by  furnishing  a  duplicate  aet  of 
inatruments.  Again  the  nyaleni  had  to  be  abandoned.  an<l  finally  Ooaa  gave 
up  .Marconi's  iik:a.  and  went  olT  on  hia  own  hook.  He  aecured  a  dujilicate  act 
of  telegraiih  keys,  manufactured  a  new  kind  of  coherera.  which  he  uiya  diil  the 
work  much  heller,  and  alao  made  new  condensers.  With  the  iniprovementa  made 
by  himself,  the  aysleiii  was  a  success,  and  has  been  working  now  aattafactorily 
for  over  six  months.  The  jury  was  out  only  two  hours  in  deciding  thai  the 
contract  had  not  been  carried  out.  A  verdict  (or  the  defcndani  was  returned. 
.\ii  appeal  was  taken  on  behalf  of  .Marconi  by  his  attorneys  and  if  necessary 
the  case  will  be  carried  to  the  United  States  Supremo  Court,  as  the  inventor 
believes  the  stability  of  his  patent  rights  is  involved.  The  suit  was  brought 
by  Marconi's  Wireless  Tclegr.iiih  and  Signal  Company,  the  English  corporation 
which    has   conlrul    of    all    the   patents. 


L.\MP  SOCKETS. — .\  suit  lias  been  riled  by  the  General  Electric  Company 
against  the  Crouse-Hinds  Company,  of  Syracuse,  for  the  infringement  of  in- 
candescent lamp  sockets.  This  suit  is  based  upon  the  Tournicr  patent  No.  559, .;32. 
LIABILITY  FOR  TELEGRAMS.— Justice  Davy,  in  the  special  term  of  the 
Supreme  Court  at  Rochester,  N.  Y.,  recently  handed  down  a  decision  to  the 
effect  that  the  addressee  of  a  telegram  cannot  hold  a  telegraph  company  liable  for 
delay  or  failure  to  deliver  a  message;  that  the  sender  of  the  message  is  the  only 
person  that  can  recover  under  the  statutes. 

INDEPENDENT  TELEPHONES  IN  LOUISVILLE.— In  the  case  of  the 
Cumlierland  Telephone  Company  vs.  the  Home  Telephone  Company,  of  Louis- 
\'ille,  the  Court  of  Appeals  has  decided  that  the  Cumberland  Company  did 
not  have  the  exclusive  right  to  the  streets  of  Louisville,  and  that  the  Home 
Company,  although  chartered  in  Delaware,  had  the  right  to  do  business  in 
Kentucky  and  that  the  state  or  city  government  and  not  .the  Cumberland 
Company  bad  the  right  to  question  in  court  its  right  to  operate  in  the  state. 
TELEPHONES  IN  DETROIT.— The  Michigan  Supreme  Court  has  handed 
down  a  decision  upholding  the  Wayne  Circuit  Court  in  granting  a  mandamus 
to  compel  the  Michigan  Bell  Company  to  give  to  John  Mahan,  a  subscriber  of 
the  Detroit  Telephone  Company  (which  the  former  company  absorbed)  telephone 
service  at  the  old  Detroit  Company's  rate  and  connection  with  the  Michigan 
switchboard.  This,  it  is  held,  in  effect  fixes  telephone  rates  in  Detroit  at  $40 
per  year  for  business  telephones  and  $25  per  year  for  residences — the  old  De- 
troit rates. 

BELL  TELEPHONE  TAX.— A  bill  has  been  passed  by  the  Massachusetts 
Legislature  which  officially  recognizes  the  passing  of  the  Bell  Telephone  Com- 
pany to  New  York  from  Boston.  It  appropraites  $1,350  to  be  paid  to  the  com- 
pany to  satisfy  a  judgment  entered  in  the  Superior  Court  against  the  Common- 
wealth for  refund  of  its  franchise  tax  for  1901.  "This  bill,"  said  Commissioner 
of  Corporations  Trefry,  "dates  back  to  the  transfer  of  the  company  to  New  York. 
We  tried  to  tax  some  of  the  stock  held  here.  The  company  resisted  and  the 
case  was  taken  to  couit  and  decided." 


OBITUARY. 


F.  L.  IIO.MICU.  president  and  treasurer  of  the  llonur  Cominutator  Company. 
Cleveland.  Ohio,  died  recently.  The  business  will  be  continued  under  the  old 
name. 

MR.  A.  M.  PEN  NOCK.— .Mr.  Allen  .M.  Pennock.  wh(.  was  connected  with  the 
electrical  department  of  the  Western  Union  Telegraph  Company  for  several 
years,  died  of  pneumonia  last  week  in  Brooklyn,  at  the  age  of  forty-five  years. 
He  was   a    n.itive  of   Bordentown.   N.   J. 


PERSONAL. 


MR.  T.  .\.  EDISO.X  and  family  arc-  making  their  usual  winter  trip  to 
Florida,  where  he  has  a  plantation. 

MR.  EDWIN  HAWLEY  has  been  elected  a  director  in  the  Postal-Telegraph 
Cable  Company  to  succeed  the  late  Mr.  John  W.  Mackay. 

COL.  GEO.  W.  DUNN,  of  Binghamton,  has  been  elected  tliairman  of  the 
State   Railroad  Commission,   vice  Ashley  W.   Cole,   retired. 

MR.  .\.  N.  .NIELSE.N,  the  assistant  treasurer  of  the  Kings  County  Elec- 
tric Light  &  Power  Company,  of  Brooklyn,  has  been  promoted  to  the  treasurer- 
ship. 

MR.  S.  S.  SUMMERS,  consulting  engineer  of  the  Denver.  Colo.,  electric 
traction  system  was  in  New  York  last  week  securing  figures  for  equipment, 
etc.,   to  be   installed    in   the   extensive   power   house   addition. 

MR.  JOSEPH  E.  LOCKWOOD,  president  of  the  Michigan  Electric  Com- 
pany, of  Detroit,  was  in  New  York  City  the  past  week  as  a  participant  in  the 
municipal  ownership   convention,   on  the   part  of   Mayor   Maybury. 

MR.  EDWARD  A.  LESLIE  has  been  elected  second  vice-president  of  the 
Kings  County  Electric  Light  &  Power  Company,  of  Brooldyn.  which  controls 
the  Brooklyn  Edison  system,  of  which  he  has  been  manager  for  some  time  past. 
The  office  is  a  new  one. 

MR.  VV.  J.  FLAXNERY,  recently  with  the  Western  Electric  Company  in  New 
York  and  formerly  with  the  Stanley  Instrument  Company,  has  accepted  the 
position  of  sales  manager  with  the  Electrical  Material  Company  of  Baltimore. 

MR.  LUTHER  STIERINGER,  who  has  been  traveling  for  his  health  in  the 
extreme  Southwestern  States  for  some  time  past  has  reached  California  and 
reports  from  the  Edison  stronghold  at  Los  Angeles  as  well  as  other  electrical 
centres  in  the  State. 

MR.  GEO.  F.  tIREENW'OOD,  general  manager  and  chief  engineer  of  the 
Flavana  Electric  Railway  Company,  whose  proposed  extension  is  referred  to 
elsewhere  in  this  issue,  has'  been  in  New  York  since  the  beginning  of  the  week. 
He  returns  to  Cuba  Saturday. 

MR.  JOHN  A.  ABBOTT  has  resigned  as  vice-president  and  general  manager  of 
the  Consolidated  Railway  Lighting  &  Refrigerator  Company.  He  has  also  dis- 
solved his  connections  with  the  subsidiary  companies,  including  the  Consolidated 
Lighting  &  Equipment  Company. 

MR.  S.  S.  BOGART.— At  a  meeting  of  the  board  of  directors,  Mr.  S.  S.  Bo- 
gart,  for  sixteen  years  identified  with  the  Western  Union  Telegraph  Company, 
and  formerly  superintendent  of  that  company,  has  been  elected  a  director  of  the 
American  De  Forest  Wireless  Telegraph  Company. 

MESSRS.  DODGE  &  DAY',  the  modernizing  engineers  of  Philadelphia,  have 
been  commissioned  by  the  Ingersoll-Sergeant  Drill  Company  to  report  on  variable 
speed  motor  equipment  for  the  new  Phillipsburg  plant,  and  have  been  awarded  the 
contract  to  equip  with  motor  drives  a  number  of  the  large  machine  tools. 


Makcu  7,   1903. 


ELECTRICAL    WORLD    and     ENGINEER. 


PROF.  JOHN  K.  SWEET,  of  Cornell  University,  lectured  before  the  Auto- 
mobile Club  of  America  at  the  clubhouse.  New  York  City,  last  week,  on  "Steam  as 
a  Motive  Power  for  Automobiles,"  and  described  in  detail  the  results  of  his  ex- 
periments in  devising  a  steam  engine  for  use  in  motor  vehicles.  It  cannot  be  said 
that  great  enthusiasm  as  to  steam  automobiles  marked  the  occasion. 

IIE.NKV  NOVES,  of  the  -Australasian  electrical  engineering  and  contracting 
firm  of  .\oycs  Brothers.  Sydney,  N.  S.  \\.,  which  represents  the  interests  in 
that  part  of  the  world  of  Westinghouse,  Church,  Kerr  S:  Company,  J.  G. 
Brill  Company,  etc.,  is  now  in  New  York.  He  is  at  the  \Yaldorf-.\storia. 
Downtown   he   may   he    found   at   the   Westinghouse   offices.    Maritime    Building. 

MU.  CHAKLES  M.  SCHW.VB,  the  president  of  the  U.  S.  Steel  Company,  in  a 
recent  interview  said:  "There's  too  great  a  tendency  toward  what  is  called  'gentle 
callings'  or  'learned  professions.'  We  need  physicians  and  lawyers,  but  not  so 
many.  The  youth  who  is  a  practical  electrician  can  earn  twice  as  much  as  the 
average  doctor  or  lawyer." 

MU.  WALTER  G.  CLARK,  of  the  firm  of  Kilbourne  &  Clark,  Seattle,  Wash., 
has  been  a  visitor  to  New  York  City  during  the  past  few  weeks.  Among  the  large 
number  of  agencies  handled  by  this  firm  is  that  which  it  recently  secured  for 
the  Nernst  lamps,  embr.-icing  representation  on  the  entire  Pacific  Coast.  Mr. 
Clark  speaks  in  glowing  terms  of  the  immense  electrical  development  in  the  North- 
wcs*,,  in  which,  incidentally,  his  firm  has  had  no  little  part. 

MR.  HENRY  IL\LSEY,  a  young  lawyer,  is  reported  by  the  Nczc  York  Herald 
to  be  working  on  the  uphill  job  of  perfecting  a  primary  battery  for  automobile 
work.  "Stripped  of  technicalities,  the  lawyer's  battery  is  nothing  more  than  an 
ordinary  battery,  in  which  the  carbon  disk  is  made  to  revolve  in  the  sulphuric  acid 
and  water.  The  zinc  plates  are,  as  in  the  common  batteries,  stationary.  Erom 
the  disc  the  element  of  power  is  taken  by  brushes  against  which  it  revolves. 
These  connect  with  posts  through  which  wires  are  passed  leading  to  the  motor. 
Contradictory  as  it  may  appear,  the  motor  run  by  the  battery  in  turn  revolves  the 
disks  by  which  the  sustaining  power  is  furnished." 

MR.  CHARLES  S.  POWELL,  who  has  been  associated  with  the  Westinghouse 
electric  interests  since  1893,  and  who,  for  the  past  six  years,  has  been  manager 
of  the  Cleveland  office  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
has  changed  the  scene  of  his  activities  from  the  United  States  to  Europe.  He  has 
been  appointed  assistant  manager  of  the  British  Westinghouse  Electric  &  Man- 
ufacturing Company,  Limited,  and  has  already  entered  upon  the  duties  of  his  new 
position.  Mr.  Powell,  who  is  one  of  the  most  popular  men  in  the  electrical 
business  in  the  United  States,  is  sure  to  be  equally  well  liked  in  Great  Britain. 
His  headquarters  will  be  in  the  Westinghouse  Building,  .Norfolk  Street,  London, 

w.  c. 

THE  JOHN  F.  KELLY  ENGINEERING  COMPANY.— Mr.  John  F.  Kelly, 
who  needs  no  introduction  to  the  electrical  public,  has  associated  with  him  Mr, 
T.  W.  Kloman  and  Mr.  W.  L.  Fairchild  for  the  conduct  of  a  consulting  and 
contracting  engineering  business,  under  the  firm  name  of  The  John  F.  Kelly 
Engineering  Company,  Incorporated.  Mr.  Kelly  is  president  and  consulting 
engineer  of  the  company.  Mr.  Fairchild,  vice-president  and  secretary,  anil 
Mr.  Kloman,  treasurer  and  manager.  Like  Mr.  Kelly,  Messrs.  Fairchild  and 
Kloman  have  been  prominently  identified  for  years  with  the  Stanley  Electric 
Mfg.  Co.,  the  latter  more  recently  as  manager  of  the  New  York  office  and  Mr. 
Fairchild  as  sales  engineer.  The  new  firm  starts  out  with  considerable  trans- 
mission work  in  the  West  and  in  Mexico,  and  is  understood  to  have  strong 
financial  support  for  any  large  projects  it  may  undertake.  Mr.  Kelly,  who 
will  remain  consulting  engineer  of  the  Stanley  Instrument  Company,  has  won 
his  spurs  in  every  department  of  electrical  engineering,  and  since  the  develop- 
ment of  electric  power  transmission  has  been  a  potent  factor  in  that  field,  as 
the  success  of  the  several  great  installations  he  has  planned  abundantly  tes- 
tifies'. .\s  both  Mr.  Fairchild  and  Mr.  Kloman  unite  strong  business  capacity 
with  engineering  knowledge,  the  combination  is  one  which  meets  the  condi- 
tions of  the  day,  and  a  successful  future  for  the  new  company  can  safely  be 
predicted. 


Zmbc  Botes. 


OIL  FILTERS  FOR  FOREIGN  COUNTRIES.— The  Burt  Mfg.  Co.,  of 
Akron,  Ohio,  has  made  a  shipment  of  oil  filters  to  Sydney,  Australia,  and  one 
of  five  filters  to  Stockholm,  Sweden,  also  five  to  Johannesburg,  South  Africa. 

THE  BABCOCK  &  WILCOX  CO.\U'.\NY  is  issuing  to  the  trade  copies  of 
the  decree  and  injunction  securtd  by  it  from  the  U.  S.  Circuit  Court,  Southern 
District  of  New  York,  protecting  it  against  infringement  of  the  trade  name  of  its 
famous  water-tube  boilers,  whether  the  full  name  or  such  abbreviations  as  "B. 
&  W." 

MESSRS.  W.  M.  SHEEH.\N  &  CO.,  136  Liberty  St.,  New  York,  are  meet- 
ing with  a  large  demand  at  present  for  Nernst  lamps.  A  test  made  by  this 
firm  showed  by  wattmeter  readings,  that  a  50-cp  Nernst  lamp  consumes  9.; 
watts  while  a  50-cp  standard  incandescent  lamp  consumes  155  watts.  This  cer- 
tainly shows  economy. 

DAYTON  FANS.— The  Dayton  Fan  &  .Motor  Company,  Dayton,  Ohio,  has 
this  year  revived  its  original  type  of  Dayton  fan,  which  was  once  very  jwpular 
and  bids  to  become  so  again.  Otherwise  its  product  for  1903  will  be  practically 
the  same  as  that  of  last  year.  The  company  has  taken  its  licen.se  under  the  ceil- 
ing-fan patents  of  the  Diehl  Company. 

THE  HOMER  COMMUTATOR  COMPANY,  Cleveland,  Ohio,  at  a  recent 
meeting  elected  the  following  named  officers:  President,  John  Jl.  Simpson 
(vice  1".  L.  Homer,  deceased);  J.  C.  Kraus,  vice-president,  and  Fred  J.  Baird, 
secretary  and  treasurer.  The  business  has  grown  so  rapidly  that  it  will  soon  be 
necessary  to  build  an  addition  to  the  factory. 

THE  AMERICAN  ELECTRICAL  SUPPLY  COMPANY,  of  Baltimore,  has 
moved  its  offices  and  manufacturing  plant  to  No.  10  E.  Pratt  Street.  It  is  now 
in  possession  of  increased  facilities  for  manufacturing  its  line  of  porcelain  spe- 
cialties, which  includes  combination  fuseless  rosette   moulding  and  cleats,   wall   rc- 


ceptacUs,  fuseless  rosettes,  receptacles  and  sockets,  sign  receptacles,  main  and 
branch  cut-outs,  plug  cut-outs  and   fusible  attachment  plugs. 

THE  FOSTORIA  INCANDESCENT  LA.MP  CO.MPANY,  Fostoria,  Ohio,  in- 
forms us  that  it  has  received  the  contract  to  furnish  the  entire  supply  of  train 
lighting  and  standard  lamps  for  the  New  York  Central  &  Hudson  River  Railroad 
Company,  for  all  its  leased  and  operated  lines.  I-"ostoria  lamps  have  been  used 
in  the  .New  York  Central's  train  lighting  service  for  about  four  months  and  they 
liave  been  found  so  satisfactory  that  the  contract  above  referred  to  was  the 
result. 

THE  HUCJHES  TELEPHONE  MANUFACTURING  CO.MPANY,  Balti- 
more, -Md.,  has  recently  located  offices  at  123  Hanover  Street,  in  connection 
with  its  new  manufacturing  plant.  This  company  makes  a  specialty  of  man- 
ufacturing and  installing  complete  telephone  systems  for  hotels,  apartment 
bouses,  |)ublic  buildings,  etc.  These  systems  are  both  of  the  intercommunicating 
tyi>e  and  for  use  in  connection  with  switchboards.  Its  new  plant  gives  it 
superior  f.-icilitics  for  turning  out  high-grade  work  promptly. 

THE  OTIS  ELEVATOR  CO.MPANY  has  been  awarded  the  John  Scott 
Legacy  Medal  and  Premium  by  the  Franklin  Institute  for  its  electric  elevator 
for  private  residences,  which  dispenses  with  the  services  of  an  attendant  and  is 
operated  by  merely  pushing  buttons  at  the  various  landings  and  in  the  car.  The 
Committee  on  Science  and  the  Arts,  which  recommended  the  award,  made  a 
thorough  inspection  of  several  existing  installations  and  their  report  is  highly 
commendatory  of  the  ingenuity  of  design,  the  safety  of  operation  and  the  sub- 
stantial construction. 

BELTS  I'REE. — The  offer  of  Graton  S:  Knight  Manufacturing  Company, 
Worcester,  Mass.,  to  send,  free  of  charge,  one  of  its  superior  oak  tanned  belts 
to  any  manufacturer  who  would  like  to  test  it,  is  attracting  a  good  deal  of  at- 
tention. The  reputation  of  this  old  house  is  a  guarantee  of  the  excellence  of  its 
belting,  and  that  it  will  in  every  minutest  respect  do  exactly  as  they  agree.  Any 
of  our  readers  who  are  interested  in  securing  the  best  of  belting  at  the  lowest 
possible  cost  should  write  immediately  to  the  Graton  &  Knight  Manufacturing 
Company,  and  ascertain   further  details. 

THE  COLD  WAVE  ACCOUNTED  FOR.— The  well-known  business  es- 
tablishment of  Messrs.  E.  B.  Latham  &  Co.,  39  Vesey  Street,  New  York,  be- 
lieves that  they  unintentionally  created  a  very  unpleasant  state  of  affairs 
throughout  this  country  on  February  17.  The  cause  of  this  was  several  large 
shijiments  of  Tuerk  alternating  current  ceiling  fans  made  to  all  points  of  '.he 
compass  simultaneously.  The  ability  of  the  fans  to  "raise  the  wind"  in  hot 
climates  is  universally  conceded,  and  Mr.  Latham  desires  to  apologize  for  his 
thoughtlessness  in  moving  so  large  a  number  of  the  fans  at  this  season  of  the 
year,  when  the  supply  of  coal  to  neutralize  the  effect  is  limited. 

THE  ROBBINS  &  MYERS  CO.,  .Springfield,  Ohio,  will  take  extra  care 
of  its  fan  trade  this  year,  and  will  do  its  best  to  keep  as  many  of  the  76,000.000 
inhabitants  of  this  country  as  cool  as  possible  during  the  Summer.  Last  year's 
types  of  fan  will  be  reproduced  this  year,  which  fact  may  be  taken  to  indicate 
that  there  is  little  room  left  for  improvement  in  its  goods.  Its  fans,  both  the 
ceiling  and  desk  types,  are  favorably  known  in  the  trade,  the  highest  skill  in 
science  and  industry  being  represented  in  their  design  and  production.  The 
company  is  bringing  out  this  year,  as  already  noted,  a  500-volt  ceiling  fan  which 
consumes  .2  ampere  of  current,  running  at  a  speed  of  200  r.p.m.  This  fan  is 
provided  with  extra  heavy  insulation   to   withstand  the   high   pressure. 

CONDUIT  COMMENTS.— Under  this  title  a  handsome  advance  circular  has 
been  recently  issued  by  the  Standard  X'itrified  Conduit  Company,  39  Cortlandt 
Street,  New  York.  It  gives  some  well-condensed  information  on  this  type  of 
conduit,  which  is  made  single  and  multiple,  of  vitrified  clay,  salt  glazed,  and  pos- 
sesses some  advantages  which  cannot  fail  to  interest  all  who  use  underground 
conduits.  The  company  also  manufactures  third-rail  insulators,  of  which  make 
60,000  have  been  delivered  to  the  Manhattan  Railway  Company,  New  York. 
The  company's  factories  have  an  annual  capacity  of  25,000,000  feet  of  conduit. 
'ihe  company  installs  conduit  systems  complete.  All  persons  interested  can 
obtain  a  copy  of  the  company's  new  illustrated  catalogue  on  application. 

EMERSON  FAN  MOTORS.— This  year's  styles  of  fan  motors  and  ceiling 
fans  for  alternating  current  manufactured  by  the  Emerson  Electric  Manufac- 
turing Company,  St.  Louis,  Mo.,  are  described  and  illustrated  in  an  excellent 
manner  in  a  handsome  80-page  catalogue  recently  issued  by  the  company.  A 
list  of  types  and  sizes  shows  that  there  are  29  different  sizes  of  desk,  bracket, 
ceiling  and  exhaust  fans  for  high  and  low  frequency;  column  fans  for  low 
frequency  and  direct-current  exhaust  fans.  The  catalogue  contains  23  illus- 
trations of  as  many  different  styles  of  fans,  and  three  other  illustrations  showing, 
by  means  of  section  views,  the  constructional  details  of  these  well-known 
machines.  The  text  is  brief,  but  very  comprehensive,  a  code  accompanying 
the  description  of  each  style.  The  catalogue  has  an  attractive  cover,  and  is 
printed    very    tastefully. 

.NERNST  L.'\MPS.— One  of  the  highest  tributes  given  to  the  Nernst  Lamp  is 
tlie  fact  that  the  Frick  Building,  in  Pittsburg,  although  fitted  with  a  complete 
IJowcr  plant  of  its  own,  has  at  considerable  cost  contracted  wih  the  .Mlegheny 
County  Light  Company  for  alternating  current  solely  to  make  the  use  of  the 
.Nernst  lamp  possible.  The  corridors,  and  bankers'  and  brokers'  offices  on  the  first 
floor  are  lighted  by  six-glower  lamps  of  the  Nernst  patent,  which  very  satisfac- 
torily answer  the  difficult  proposition  involved  in  illuminating  apartments  with 
very  high  ceilings.  The  draughting  rooms  of  the  Engineering  Department,  Penn- 
sylvania Railroad,  in  the  Union  Station,  Pittsburg,  have  also  recently  been  fitted 
throughout  with  the  Nernst  Lamp.  The  quality  of  this  illuminant  is  peculiarly 
suited  to  the  requirements  of  draughtsmen,  having  a  perfect  downward  distribu- 
tion of  light  of  daylight  quality,  with  an  absence  of  shadow  or  flicker. 

CALCUL.VGRAPH  SERVICE.— The  Calculagraph  Company,  of  9-13  Maiden 
Lane,  New  York,  states  that  in  October,  1902,  sixteen  calculagraphs  were  pur- 
chased by  a  telephone  company  and  installed,  one  each,  in  sixteen  different  ex- 
changes. The  records  of  toll  messages  made  by  those  sixteen  calculagraphs 
during  the  month  of  November  were  analyzed  for  comparison  with  manual 
records  made  in  the  same  sixteen  exchanges  during  a  previous  month.  It  was 
found  that  while  1,663  fewer  toll  messages  were  sent  in  November,  the  receipts 
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nrrr  liirijri  lliuii  ihiriiiK  llir  |irrviiiii>  niiMilli,  and  llir  niinilirr  (if  "rxiroi  iiiiiiiitra" 
uu>  imiriiM-il  (rum  ft.u.'u  li>  4J,H40,  or  IJ.Ui?  iiuiir  "r»iT«ii  iiijn<ilrn"  wcrr  •liowii 
vn  thr  l'ukuluuia|>li  rrcurila  than  on  tlioM  nimlr  with  u  priuil.  'I  hr  valiir  iti 
Ihotr  15.017  lull  niiniitri  wa»  $i,ij6.3o,  which  rcpmrntt  ihr  iirl  earnings  u(  llic 
•ixlrrn  CalciiluKmph*  (or  onr  munih,  or  an  nvrraKr  i>(  $70, lu  (or  rach  inatru- 
iiiriil.  Thin  roiilt  wiia  »<>  aatiafaclory  to  ihr  ufticiola  <>(  ihnt  Irlrphoiir  oumimny 
that  It  lina  aiiicc  placril  nn  nrilcr  (or  ijH  ciilctilagruiilia,  (ur  iiac  in  ulhcr  ex- 
I'liiinitrt  In    lit  triritory. 

■WCJOU"  IAN  MdlOKS.  The  I'oit  Wnyiic  Klntrlc  Worka,  l.irl  Wnynr. 
Inil,,  ha»  rrcrntly  iaaiiril  ita  luoj  fun  niiilnr  calaloiiilr,  which  illiiatiaira  anil 
ilrtcribc*  the  varloua  •lylri  i>(  fan  uiotori  which  Ihry  arc  inlruiliicinK  ihia  year. 
Thete    fan   motor*  arc   manufactured    for   both   direct   and   njternnlinu   ciirrrni 


Ihry  nil  .ilan  innilr  in  l».i  illaliiut  ly|>c»— ihr  rrviilviii|{  »ii<l  ihr  ilrak  ly|>r. 
'Ihr  iiimImiiu  ly|>r  ia  vrry  iiiii<|>i''  ami  ia  auici  tu  l>r  ilillnriil  (niiii  aiiytliini; 
that  hiia  lirirtoforr  Urn  placed  on  the  niarkrt.  The  drak  ty|>r  oiK-raira  an  K  inch 
fan,  whiili  tiivei  Just  iuflicirnt  and  not  loo  much  of  a  bimr.  Allrnilon  i«  pai 
tlculaily  callrd  to  the  veiy  anmll  amuiinl  of  enrriiy  rniuirrd  In  oprrolc  llirar 
motor*.  S'lnir  central  atationa  niiuht  ol>icct  to  thia,  Imi  a|{ainal  this  olijrclion 
ia  let  the  niiiiiniciit  that  a  ureal  niony  more  fana  will  Ik-  uaed  l>y  certain  cua- 
tomera  and  al»ii  that  n  ureal  many  more  iiinauiiirra  o(  elrclrical  rnrruy  will  uai- 
fani  aiiiiply  lircauae  thr  fan  motor  ia  «o  eflTicicnl,  which  would  pmclically  niakr 
an  even  lliinK  i>f  it,  au  far  aa  the  ronaumplinn  of  energy  ia  concrriird.  I'litthrr 
more,  it  ia  a  loatl  that  ia  thrown  iipiin  thr  i.liiiii>n  at  a  liiiir  wlirii  tlir  iiiachinrry 
ia  more  ahle  to  handle  It. 
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IMTKH    STATICS    I'ATKNTS    ISSUKl)    IKIIKIAKV    J4.    I'jo.!- 

ICondncled   by    W  m.    .\.    Kosenliaum,    Patent    Atlurmy,    140   Nawau   Si.,    N.   Y.] 

7JI,I47.  OVEUIIKA!)  TKOI.LKV;  J.  K.  llycrs,  Ilullrr,  I'a.  App.  tiled  April  11. 
190.'.     A  device   fur  rnaininu  the  trolley  on  the   wire. 

7Ji,ibi.  KLIXTKIC  SRiNAI.  1-OU  KAIIAVAVS;  K.  II.  Cmun.  New  York, 
and  A.  C.  l-'ra»cr,  llrooklvn.  N.  V.  .\|>p.  tiled  I'rii.  ().  1891.  A  normally 
closed  circnit  carried  by  llie  locomotive  and  fed  liy  a  K«neralor  with  a  pre- 
determined normal  current,  combined  with  a  danger  maKoet  uninfluenced  by 
the  normal  current  but  responding  to  a  certain  increase  of  current  to  give 
the   danger  signal. 

7--i,i94.  ELli^TRlC  SWITCH;  A.  W.  Horn,  Uuffalo,  N.  Y.  App.  filed  April 
7,  i90i.  A  drum  is  provided  with  sockets  in  which  pins  arc  removably 
placed,  said  pins  being  arranged  to  contact  with  circuit  closing  lingers  to 
operate  sign  lamps. 

r.i..-oj.  FACSIMILE  TELEGRAl'Il:  E.  E.  Kleinschmidt,  New  York.  N.  Y. 
App.  filed  l-'eb.  7,  1900.  Improvements  in  the  various  features  of  a  facsimile 
system. 

;ii,205.  ELECTRIC  TIME  SWITCH;  A.  W.  Lauter,  Sr.,  Chattanooga.  Tcnn. 
.-Vpp.  filed  May  i6,  1902.     (See  Current  News  and  Notes.) 

7.M,;i7.  FUSE  BOX;  J.  K.  Morgan,  Baltimore,  Md.  .-Vpp.  filed  ."^pril  7.  lOC. 
Details  of  a  magazine  fuse-box. 

7Ji,2J9.  MOTOR;  O.  H.  Picper  and  A.  F.  Pieper,  Rochester,  N.  V.  .-Vpp. 
filed  Sept.  JO,  1901.  An  alternating-current  motor  in  which  the  speed  is 
controlled  by  the  employment  of  an  induction  winding  in  shunt  with  the 
armature  brushes,  regulation  being  .-iccomplishcd  by  varying  the  turns 
on   the   inductive   winding. 

7Ji,->7o.  ELECTRIC  HAND  OR  FOOT  HEATER;  A.  Zcckendorf,  Cincinnati, 
O.  App.  filed  Dec.  2-',  1902.  A  mitten  or  slipper  having  a  healing  resistance 
wire  threaded  through  the  fabric. 

721,273.  CIRCUIT  BREAKER;  H.  P.  Ball,  New  York,  N.  Y.  App.  filed  Jan. 
29,  1902.  The  circuit  breaker  is  provided  with  two  independent  means  for 
actuating  it,  one  of  which  is  adjustable  as  to  sensitiveness  without  perma- 
nently altering  its  normal  calibration. 

721,289.  TRANSFORMER;  O.  J.  Depp  and  J.  P.  Hunter,  Dallas,  Tex.  App. 
filed  June  30,  1902.  The  slit  in  the  iron  sleeve  surrounding  the  core  is 
plugged  up  with  fibre  to  prevent  its  edges  from  being  closed  by  the  tension 
of  tilt  winding. 

ELECTRIC  CONTROLLER;  J.  H.  Holland,  Columbus,  O.  App.  filed 
June  23,  1902.  A  reversing  switch,  a  switch  lever,  a  controller  and  its  lever 
and  a  device  carried  by  one  lever  for  automatically  engaging  the  other,  so 
that  both  will  move  together  a  limited  distance. 
.•1.JS7.  HEATER  CUT-OUT  FOR  ELECTRIC  LAMPS;  H.  N.  Potter,  G6t- 
tingen,  Germany.  App.  filed  Sept.  2,  1890.  The  contacts  of  the  cut-out  are 
controlled  by  eneigy  derived  from  the  heat  of  the  ballast,  all  being  closed 
in  a  sealed  chamber. 
:i,402.     ELECTROPLATING  APPARATUS;  J.  Walters,  Sumter,  S.  C.     App. 

filed  March  22,  1902.     (See  Current  News  and  Notes.) 
21,410.      SWITCH  FOR  ELECTRIC  CIRCUITS;  J.  J.  Wood.  Fort  Wayne.  Ind. 
.\pp.  filed  June  23,    1901.     A  circuit  closing  lever  pivoted  in  the  middle,  is 
connected  by  means  of  a  link  with  an  armature  common  to  two  magnets  in 


72'. 


-21,161. — Electric    Signal    for    Railways, 
such  manner  that  one  magnet  will  throw  the  lever  in  one  direction  while  the 
other   will   throw   it   in   the   opposite   direction. 
721.416.     STREET  RAILWAY  SWITCH:  W.  J.  Bell,  Los  .\ngeles,  Cal.     App. 
filed  July   14,    1902.     A  lever  through   which  the  switch  is  moved   is  nor- 
mally inactive  to  throw  the  switch,  but  electrical  devices  provide  a  fulcrum 
for  the  lever  to  render  it  active. 
721,427.     COUPLING  FOR  CONVERTERS  OR  RODS  FOR  PURPOSES  OF 
UNDERGROUND  CONDUITS;  T.  J.   Cope,  Philadelphia,   Pa.     App.  filed 
May  16,  1902.     Details. 
21.451.     THERMOSTAT;   J.    M.   Latimer,   Philadelphia,   Pa.      .-Xpp.    filed   July 
27,    1901.      .-\   spring    contact   is   held    out   of  engagement    with    its   mate    by 
fusible  material. 


7Ji,4»i.  SAIEIV  UEVICli  FOR  HOISTS;  S.  .S.  Wolea,  .Munhall,  I'a.  App. 
filed  Oct.  9,  1902.  The  device  ia  applied  to  any  ihafl  of  the  hoiiting 
machine  and  endxxlira  a  reducing  gear  which  cauaea  a  cut  out  to  be  operated 
when  the  hoist  reaches  the  end  of  ita  movement  in  cither  direction, 

7.1.440.  KI.KCTROMAGNET  FOR  SEPARATING  MKTAI.S;  G.  H.  Younp 
Elmira,  N.  \.     -App.  filed  I-'eb.   u,   190J.     A  horae  ahoe  magnet  in  which  the 


721,229. — Motor. 

back-yoke  serves  as  a  handle  for  manipulating  it  and  a  push  button  is  con 
veniently  located  on  the  end  of  one  spool. 

721,520.  FIRE  ALARM  SYSTEM;  B.  P.  Ketcham,  Carthage,  N.  Y.  App.  filed 
March  13,  1002.     Details. 

721,529.  TROLLEY  POLE  REVERSER  FOR  ELECTRIC  TRAMWAYS;  I". 
E.  Ward,  Cheltenham,  Eng.  App.  filed  Dec.  22,  1902.  A  branch  or  shunt 
from  the  main  wire  is  formed  with  a  V-shaped,  upwardly  pointing  track  on 
to  which  the  trolley  wheel  runs  and  which  permits  the  pole  to  occupy  a 
vertical  position  when  the  wheel  reaches  the  apex  of  the  track,  so  that  the 
car  can  then  move  in  cither  direction  and  the  pole  will  automatically  in- 
cline to  the  rear. 

721,559.  BINDING  SCREW  FOR  ELECTRICAL  CONNECTIONS;  G.  W. 
Goodridge,  Bridgeport,  Conn.     App.  filed  Dec.  2,   1902.     TI«  washer  under 


721,529. — Trolley    Pole    Reverser   for   Electric   Tramways. 


the  head  of  the  screw-  is  carried  upward  with  the  screw-  to  save  the  trouble 
of  lifting  it  with  the  finger  or  the  point  of- a  screw  driver  in  order  to  place 
the  wire  beneath  it. 

721,602.  HE.-\TER  CUT-OUT  FOR  ELECTRIC  LAMPS:  H.  N.  Potter.  G6t- 
tingen,  Germany.  App.  filed  Aug.  9.  1899.  The  expansion  of  the  ballast  wire 
is  made  use  of  to  operate  a  circuit-breaker  through  which  the  circuit  to  the 
heater  is  closed  when  the  glower  is  not  in  operation. 

721,646.  ELECTRIC  HEADLIGHT;  J.  Kirby,  Jr.,  Dayton,  O.  App.  filed 
Dec.  26,  1 90 1.  Improvements  in  construction  whereby  the  size  of  the  lamp 
is  reduced  and  its  cost  lessened.  Au.xiliary  means  are  also  provided  for 
establishing  the  circuit  in  the  event  of  the  failure  of  the  current  to  perform 
this  function. 
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Cables  and  Coherers, 

Those  who  have  attended  the  dispatch  of  wireless  telegraph  mes- 
sages across  the  Atlantic  have  described  the  use  of  wool  in  the 
ears  in  order  to  deaden  the  sound  caused  by  the  disruptive  discharge 
across  the  gap,  that  sets  the  ether  in  a  tingle  and  might  burst  an 
ear  drum,  so  violent  is  the  shock  to  the  auditory  organs.  According 
to  the  wireless  advocates  this  plugging  of  the  ears  with  wool  has 
been  characteristic  also  of  cable  managers  in  regard  to  the  news  of 
wireless  work;  and  we  do  not  think  they  are  likely  to  find  much 
material  for  sympathetic  comment  in  the  remarks  of  Mr.  George  Gray 
Ward  at  the  annual  meeting  of  the  Commercial  Cable  interests. 
That  veteran  cable  manager  maintained  his  cheery  and  optimistic 
altitude  in  addressing  the  stockholders  and  said:  "Nothing  has 
occurred  since  I  last  addressed  you  to  cause  us  to  modify  the  con- 
servative estimate  then  expressed,  and  which  I  confidently  repeat, 
that  telegraphy  by  means  of  wires  has  little  to  fear  from  the  com- 
petition of  telegraphy  without  wires.  For  the  benefit  of  those  who  do 
not  share  my  confidence,  I  may  say  that  the  etheric  waves  will  be  as 
obedient  to  us  as  to  anybody  if  it  should  ever  be  found  practicable 
to  dispense  with  cables  and  wires."  In  fact,  Mr.  Ward  fears  neither 
wireless  nor  wireful  competition,  but  if  necessary  is  ready  to  do 
without  wires  as  well  as  anybody  else. 


By  one  of  those  coincidences  of  which  all  history  is  full,  it  hap- 
pened that  just  as  Mr.  Ward  was  standing  up  for  cables,  the  first 
cable  should  be  abandoned  for  wireless  methods  within  view  of 
the  room  where  he  was  speaking — namely,  the  government  cable 
from  Fort  Wadsworth  across  the  harbor  to  Sandy  Hook.  Not  much 
of  a  stretch,  perhaps,  but  still  a  cable,  lying  where  some  of  the 
earliest  cablework  in  this  country  vvas  done.  As  a  matter  of  fact, 
the  claim  for  the  first  supersession  of  cable  by  wireless  might  be 
made  for  the  Guadeloupe-Martiniqiie  service,  where  the  volcanic 
eruptions  have  broken  all  the  cables,  sunk  the  cable  ship  and  rendered 
ihe  wireless  essential  for  communication.  Possibly  the  cable  may 
be  renewed  there,  but  West  Indian  lines  have  always  been  a  nuisance 
in  the  way  of  frequent  interruptions,  whereas  the  lineman's  job  on 
a  wireless  system  is  easy. 


Municipal  Telephony. 

One  of  the  papers  presented  at  the  recent  municipal  ownership 
convention  in  New  York  City,  on  the  subject  of  municipal  telephony 
in  Great  Britain,  by  Mr.  A.  R.  Bennett,  betrayed  an  extraordinary 
absence  of  financial  common  sense.  And  yet  the  word  extraordinary 
seems  rather  out  of  place  when  we  consider  how  common  is  the  ten- 
dency of  advocates  and  statisticians  for  municipal  ownership  to 
leave  depreciation  out  of  their  estimates.  In  speaking  of  the  Glasgow 
system  and  its  financial  year,  Mr.  Bennett  remarks  naively:  "No 
depreciation  was  allowed  for  because  the  system  was  entirely  new." 
As  if  conscious  that  something  is  wrong,  he  goes  on  to  say  that  a  de- 
preciation fund  is  to  be  created.  The  notion  here  exhibited  as  to 
the  nature  of  depreciation  and  the  purposes  of  a  depreciation  fund 
docs  not  give  much  w-eight  to  any  of  Mr.  Bennett's  other  statements, 
which  but  for  it  might  possibly  be  entertained  with  respect.  But  it 
is  easy  to  see  how  remarkable  municipal  economies  may  be  arrived 
at  by  such  free  treatment  of  unavoidable  items  in  the  cost  of  tele- 
phone service.  Only  a  week  or  two  ago  we  had  occasion  to  point  out 
in  regard  to  the  electric  lighting  plant  at  Detroit  that  not  merely 
did  the  Commissioners  fix  a  very  small  rate  of  depreciation,  say  3 
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per  cent.,  bill  llii>  iliil  nut  lake  inio  account  tlic  wholesale  depre- 
ciation due  to  the  substitution  of  new  apparatus  for  old.  This 
criticism  is  just  as  true  of  telephone  exchanges  in  large  cities,  which 
arc  replaced  once  or  twice  in  every  decade,  as  in  New  York,  for 
example. 


Speaking  of  New  York,  reminds  us  that  in  his  reference  to  the 
sale  of  the  municipal  telephone  exchange  at  Tunbridse  Wells,  Mr. 
Bennett  says :  "The  transaction  has  been  denounced  as  the  first 
Tammany  operation  in  Great  Britain."  What  a  funny  idea  of  Tam- 
many to  foist  on  pretty,  classic  little  Tunbridgc  Wells!  The  Tam- 
many plan  is  to  municipalize  everything,  so  as  to  handle  more  public 
money  and  dispose  of  more  oflices  and  votes.  "Prof."  Frank  Par- 
sons, in  discussing  the  same  subject  under  the  title,  "Reasons  for 
Public  Ownership  of  the  Telephone,"  sees  the  danger  lurking  in  any 
allusion  to  Tanmiany,  and  argues  that  if  a  municipal  plant  is  run 
corruptly,  it  is,  therefore,  not  under  municipal  control;  while  if 
it  is  well  run,  then  it  really  is  under  municipal  control.  To  quote  his 
own  words  in  regard  to  Philadelphia:  "Public  ownership  of  the 
government  is  essential  to  any  real  public  ownership  of  anything  else. 
We  are  told,  for  example,  that  the  gas  works  of  Philadelphia  were 
allowed  to  get  out  of  repair  under  public  ownership.  But  the  truth 
is  that  Philadelphia  did  not  have  public  ownership  of  the  gas  works 
any  more  than  Russia  has  public  ownership  of  her  railways.  The 
essence  of  ownership  is  control,  and  the  Philadelphia  gas  works 
were  controlled  by  the  councils,  and  the  councils  were  controlled  by 
the  corporations,"  etc.,  etc.  In  other  words,  any  municipal  plant 
that  fails  is  not  municipally  owned;  with  the  corollary  that  "city 
councils"  ready  to  make  vicious  deals  with  corporations,  are  angels 
of  light  when  operating  public  utilities  that  will  yield  more  to  the 
councilor  or  aldermen  if  not  sold  out.  We  don't  quite  follow  Mr. 
Parsons,  but  still  we  have  long  been  expecting  an  ingenious  scheme 
for  disclaiming  municipal  failures.    Here  it  is. 


Proceedings  of  the  A.  A.  A.  S. 

The  volume  of  Proceedings  of  the  American  Association  for  the 
Advancement  of  Science  at  the  Pittsburg  meeting  in  July,  1902,  is 
just  out.  It  contains  620  pages,  a  number  of  interesting  and  im- 
portant addresses,  and  some  grievous  faults.  In  the  first  place,  the 
pages  are  uncut,  which  i.s  barbarous  anachronism.  It  is  not  pre- 
sumptuous to  suppose  that  this  volume  is  intended  to  be  opened  and 
read  by  scientific  men.  These  men  are  virtually  expected  to  spend 
their  time  cutting  pagos,  a  task  that  could  be  much  better  performed 
by  the  binder's  machine,  at  no  appreciable  extra  cost.  In  the  second 
place,  no  less  than  263  pages,  or  about  42  per  cent,  of  the  volume,  is 
trivially  occupied  in  a  catalogue  of  membership.  It  is  well  to  know 
that  there  were  3,474  members  of  all  classes  on  the  roster  of  the 
association.  It  is  not  well,  however,  to  occupy  nearly  half  the  volume 
of  proceedings  with  the  list.  Members'  names  are  of  far  less  scien- 
tific importance  for  publications  than  their  papers.  In  the  third 
place,  the  published  papers  in  the  working  half  of  the  volume  are 
limited  to  the  addresses  of  the  retiring  president  and  of  the  vice- 
presidents  of  Sections  A,  B,  D,  E,  F,  G,  H  and  I.  In  a  certain 
sense  these  official  addresses  are  functions  rather  than  papers.  The 
only  real  paper  comes  squeezed  into  an  appendix  at  the  end  of  the 
volume. 


Taking  Section  B  on  Physics,  the  subject  in  which  the  readers  of 
this  journal  take  most  interest,  it  appears  that  58  papers  were  com- 
municated to  the  meeting  in  the  Physical  Section.  Of  these,  25,  or  43 
per  cent.,  were  on  subjects  connected  with  electricity  and  magnetism. 
No  publication  is  given  of  these  papers  beyond  their  titles.  It  is  like 
the  list  of  a  horse-race  after  the  first  leaders — "also  ran."  Twelve 
of  the  papers  have  been  rescued  and  published,  seven  of  them  finding 


record  in  the  Physical  A'cjiV^i'.  Tin-  other  titles  are  \iriually  "Mic 
jaccl"'8.  I'.iKhly  per  cent,  of  the  papers  in  Section  H  have  been 
put  to  death.  Verily,  the  A.  A,  A.  S.  should  be  called  the  Association 
for  the  Abortion  of  Additions  to  Science.  Even  assuming  that  all 
the  members  of  the  association  attended  the  meeting,  and  that  all  the 
members  of  this  section  listened  to  the  communications,  the  per- 
manent value  of  the  papers  would  be  enormously  increased  by  print- 
ing anci  publication.  It  may  be  urged  that  the  expense  of  jiriiiting 
all  these  papers  would  be  prohibitive.  For  the  association  itself, 
this  might  be  true;  but  at  least  the  wasted  half  of  the  proceedings 
now  occupied  by  membership  might  be  utilized  to  advantage  by 
keeping  the  list  of  members  at  home,  and  publishing  some  of  the 
papers  instead.  Then,  an  organized  effort  should  be  made  to  interest 
the  technical  press  of  the  country  in  printing  at  least  an  abstract  of 
the  remainder.  But  in  the  past  there  has  appeared  to  be  an  organized 
resistance  to  the  cft'orts  made  by  the  technical  press  to  obtain  a  report 
of  meetings.  This  heartless  murder  of  innocents  ought  to  be  slopped. 
It  is  an  insult  to  the  writer  of  a  paper  to  invite  him  to  read  it,  and 
then  deliberately  to  bury  it  and  put  up  a  headstone  to  its  untimely 
demise.  The  remedy  for  this  deplorable  situation  appears  to  us  not 
difficult  to  discover  or  to  apply.  As  we  have  repeatedly  pointed  out, 
the  unsatisfactory  state  of  affairs  is  largely  due  to  the  absence  of  a 
permanent  secretariat  such  as  those  of  the  national  professional  or- 
ganizations. A  result  of  this  condition  is  that  the  Association  is 
entirely  lacking  in  business  management,  there  is  no  proper  prelim- 
inary preparation  for  meetings  and  at  meetings  no  facilities  are  pro- 
vided for  those  who  would  report  the  papers  and  discussions.  .\t 
times  it  has  seemed  that  attempts  to  give  prompt  publicity  to  the 
proceedings  were  resented,  but  we  believe  such  a  suspicion  unjust, 
the  want  of  encouragement  to  such  efforts  being  most  probably  due 
rather  to  sheer  inability  to  appreciate  what  the  real  function  and  in- 
fluence of  a  body  purporting  to  represent  American  science  should  be. 
Ne.xt  to  a  permanent  secretariat  would  be  the  constitution  of  an  active 
governing  body,  the  members  to  consist  of  men  of  proven  adminis- 
trative capacity,  such  as  college  presidents,  with  long  and  overlapping 
terms  of  office. 


Science  Abstracts. 

It  is  interesting  to  observe  that  our  friend  and  contemporary, 
Science  Abstracts,  after  five  years  of  life,  has  multiplied  by  cross- 
division,  and  assumed  a  dual  existence,  like  an  adult  bacterium.  It 
is  now  issued  in  two  sections  like  an  overgrown  railway  train.  The 
first  Section  is  marked  A  and  devoted  to  physics  or  basic  science. 
The  second  section  is  marked  B  and  is  devoted  to  engineering  or 
applied  science.  The  plan  is  likely  to  meet  with  general  favor,  and 
has  taken  effect  from  and  with  the  January  number  this  year.  The 
color  of  our  friends  is  as  vehement  as  ever,  and  puts  all  neighboring 
objects  to  the  blush.  Surely,  the  tint  of  one  of  the  recent  twin 
sisters  might  be  subdued  a  little  with  advantage,  if  only  for  the 
purpose  of  readily  distinguishing  them.  Otherwise  we  shall  have  to 
use  ribbons  of  different  hues,  according  to  the  time-honored  geminate 
custom. 


Sparks  and  Shocks  from  Insulated  Wires. 

In  the  recently  issued  No.  159,  of  the  Journal  of  the  British  Insti- 
tution of  Electrical  Engineers,  is  a  short  paper  read  by  Mr.  F.  Gill, 
before  the  Dublin  Local  Section  on  a  remarkable  hydro-electric 
phenomenon.  It  appears  that  one  of  the  linemen  of  the  National 
Telephone  Company  was  at  work  on  a  pole  carrying  17  overhead 
wires  running  through  a  rural  district  near  Glasgow.  He  reported 
that  on  touching  the  topmost  wire  he  received  a  severe  electric  shock. 
On  investigating  the  matter,  a  member  of  the  engineering  staff  of  the 
company  ascertained  that  sparks  could  at  certain  times  be  drawn 
from  this  wire.     The  wire  was  about  half  a  mile  long,  of  copper. 
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about  No.  12  B.  &  S.  gavigc,  insulated  and  dead-ended  at  each  end. 
Nevertheless  this  dead  wire  was  at  times  very  much  alive.  The 
height  of  the  wire  above  the  ground  was  26  feet,  and  its  total  capacity 
about  0.0087  microfarad.  The  remarkable  phenomenon  was  traced  to 
the  exhaust  steam  from  a  colliery  engine.  The  e.xhaust  pipe  extended 
to  a  height  of  18  feet,  with  a  diameter  of  three  inches  at  the  top.  The 
top  of  the  pipe  was,  therefore,  about  8  feet  lower  than  the  wire,  and 
about  23  feet  away.  On  a  dry  day,  when  the  wind  blew  the  exhaust 
steam  from  the  top  of  the  pipe  against  the  wires,  a  hydro-electric 
charge  was  communicated  to  them.  The  topmost  wire,  being  in- 
sulated, was  able  to  accumulate  the  charge  for  the  benefit  of  the 
lineman  working  innocently  at  sonic  distance  away.  The  wire  would 
thus  act  like  a  T.eyden  jar  of  very  uncomfortable  dimensions. 


It  is  a  common  thing  in  the  electric  business  to  get  shocks  from 
a  steam  dynamo,  but  shock  from  the  steam  of  a  colliery  engine  is 
a  novelty  that  can,  no  doubt,  be  best  appreciated  by  being  felt.  From 
subsequent  experiments  made  by  Prof.  Maclean,  it  would  seem  that 
the  electrification  communicated  by  the  steam  was  positive,  which 
would  be  according  to  the  rule  in  connection  with  hydro-electric 
machines.  These  machines  were  investigated  by  Faraday,  Armstrong 
and  others.  They  were  evidently  regarded  as  a  great  wonder  and 
novelty  at  that  time.  The  steam-boiler  was  mounted  on  insulators, 
and  the  steam  generated  was  allowed  to  escape  through  a  special 
form  of  vent.  The  issuing  steam-jet  became  strongly  electrified 
positively,  by  friction  against  the  walls  of  the  vent,  and  the  steam 
boiler  strongly  electrified  negatively.  The  apparatus  formed  a  sort 
of  electric  steam-calliope.  The  principle  does  not  seem  to  have  been 
put  to  any  useful  application,  and  w€  have  more  important  tasks 
for  our  steam-boilers.  But  if  anyone  complains  of  receiving  shocks 
from  a  well-insulated  and  dead-ended  wire,  a  search  for  the  cause  of 
disturbance  should  be  extended  not  merely  to  solid  bodies,  but  also 
to  gases  coming  into  contact  with  the  wire. 


Prof.  Maclean  is  stated  to  have  drawn  a  continuous  stream  of 
sparks  Yz"  to  %"  in  length  from  a  wire  terminating  near  the  escaping 
steam  of  the  exhaust  pipe  referred  to,  and  indicating  a  potential  of 
about  forty  thousand  volts.  The  potential  of  the  air,  six  feet  above 
the  ground,  is  stated  to  have  been  1,100  volts  when  about  12  feet  from 
the  issuing  steam,  and  900  volts  when  30  feet  away.  Consequently, 
the  dead-ended  wire  on  the  poles  may  readily  have  received  an 
electrostatic  charge  under  a  potential  of  several  thousand  volts,  at 
26  feet  above  the  ground. 


The  Train  Lighting  Problem. 

The  communication  from  Prof.  Shepardson,  published  elsewhere 
in  our  columns,  is  one  of  the  most  complete  resumes  of  the  subject 
which  we  have  had  the  pleasure  of  seeing.  It  is  a  very  striking 
evidence  of  the  practical  difficulties  of  electric  train  lighting,  that 
while  the  art  is  relatively  old — as  old  indeed  as  the  incandescent 
lamp — it  has  made  so  little  progress  toward  general  adoption.  Rail- 
roads are,  of  course,  conservative,  particularly  so  when  new  expenses 
are  involved,  but  the  difficulties  are  genuinely  serious.  Yet  electric 
light  is  so  desirable  that  every  one  prefers  it  and  it  must  make  its 
way  in  train  lighting  as  it  has  everywhere  else.  As  to  methods,  their 
name  is  legion,  by  many  inventors  and  in  many  countries,  but  they 
may  be  roughly  divided  into  those  in  which  the  unit  is  the  train  and 
those  in  which  the  unit  is  the  car.  By  far  the  easiest  task  is  the  light- 
ing of  a  train  as  a  whole,  particularly  a  definite  train  made  up  in  a 
regular  manner.  In  such  case  it  is  a  relatively  simple  matter  to  set 
up  a  little  directjconnected  unit  in  the  baggage  car  and  to  light  the 
train  with  a  little  aid  from  storage  battery  auxiliaries.  The  troubles 
inherent  in  this  simple  method  are  those  that  come  from  the  use  of 
small  steam  engines.  Here  it  seems  to  us  there  is  an  excellent  chance 
for  improvement.     The  advent  of  the  automobile,  even  if  it  accom- 


plished nothing  else,  would  be  of  very  material  use  to  humanity  in 
stimulating  progress  in  small  prime  movers.  With  modern  auto- 
mobile engines  or  with  steam  turbines  the  efficiency  of  a  small  direct- 
connected  generating  set  may  be  raised  very  considerably  above  the 
maximum  which  would  have  been  possible  even  four  or  five  years 
ago,  and  trouble  from  unsteady  speed  and  from  vibration  is  reduced 
to  a  minimum. 


Train  lighting  by  this  method  demands  comparatively  small  bat- 
teries but  requires  some  extra  labor  which  can  be  avoided  by  some 
other  methods.  It  is,  however,  remarkably  effective  and  has  very 
little  chance  of  going  wrong.  Of  the  schemes  which  make  the  car  a 
unit,  there  are  practically  two  varieties,  one  depending  wholly  on 
storage  batteries  the  other  on  storage  batteries  plus  axle-driven 
dynamos.  The  former  is  limited  to  runs  of  moderate  length  by  the 
weight  of  batteries  required,  but  within  this  limitation  is  the  simplest 
plan  possible.  Its  economic  position  depends  entirely  on  the  question 
of  depreciation  of  the  batteries — always  a  mooted  point  in  electrical 
engineering.  Batteries  in  such  use  are  subject  to  serious  mechanical 
risks,  but  otherwise  work  efficiently  enough.  With  a  judicious  plan- 
ning of  the  lights  installed,  the  weight  of  battery  can  be  kept  within 
very  reasonable  limits  and  the  electrical  efficiency  of  the  method  is 
high.  Still,  the  depreciation  is  or  may  be  considerable,  and  we  are 
not  aware  that  as  a  whole  the  system  is  cheaper  than  that  employing 
a  dynamo  on  the  train.  In  any  method  of  train  lighting  batteries 
must  be  used  if  the  cars  are  to  be  uncoupled  at  night,  and  we  are 
disposed  to  think  that  granted  the  necessity  of  some  battery,  a  full 
battery  equipment  has  a  good  many  points  in  its  favor.  We  should 
much  like  to  see  a  complete  comparison  between  the  cost  of  sucb 
operation,  and  that  incurred  on  the  system  previously  mentioned,  the; 
two  being  tried  side  by  side  under  similar  conditions.  Such  compari- 
sons have  several  times  been  made,  but  they  have  usually  been 
somewhat  vitiated  by  the  fact  that  the  engineer  had  a  bias  one  way  or 
the  other  which  affected  the  soundness  of  the  comparison.  Certainly 
both  methods  can  and  do  give  excellent  practical  results  on  a  con- 
siderable scale. 


Of  lighting  from  the  car  axle  as  a  motive  power  there  have 
been  many  varieties,  of  which  some  have  already  come  into  suc- 
cessful use.  The  mechanical  difficulties  are,  however,  very  great,  both 
in  the  drive  itself  and  in  the  devices  intended  to  give  constant  voltage 
at  varying  speed  of  the  dynamo,  or  constant  dynamo  speed  at  varying 
axle  speed.  Batteries  are,  of  course,  required  to  ensure  continuity 
of  service.  Iii  spite  of  the  fact  that  axle-driven  plants  have  been 
able  to  give  good  service,  and  the  ingenuity  displayed  in  overcoming 
the  great  difficulties  involved  is  admirable,  there  is  a  suggestion  of 
extreme  technical  versatility  rather  than  a  practical  conservatism. 
It  is  a  sort  of  bravura  passage  in  electrical  engineering  which  evokes 
our  applause  for  its  command  of  technique.  But  even  a  variety  of 
successful  methods  does  not  imply  electric  train  lighting  upon  a  large 
scale.  The  car  stove  and  the  oil  lamp  still  hold  sway  over  a  large 
part  of  the  country  and  count  up  their  victims  month  by  month. 
Railroads  fought  against  steam  heating  as  long  as  they  dared,  and 
some  of  them  are  fighting  still.  So  long  as  kerosene  is  cheaper  than 
electric  light,  some  railway  managers  will  use  it  at  whatever  risk, 
but  the  public  is  gradually  being  educated  to  demand  electric  lights 
and  they  will  steadily  make  their  way.  As  between  gas  and  electric 
light,  there  is  very  little  to  be  said  for  the  former,  particularly  in 
sleeping  cars,  except  that  it  will  cost  good  money  to  put  aside  the 
former  for  the  latter.  But  after  all,  electric  lighting  has  steadily 
forced  its  way  against  gas  even  when  gas  has  been  materially  the 
cheaper,  and  in  the  long  run  train  lighting  will  be  no  exception  to 
the  rule.  When  the  long-distance  electric  road  has  once  got  a 
firm  hold,  the  whole  question  will  become  a  dead  issue. 


A.V> 
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Coming  .A.   1.   L.   h,  Mcctiiijjs  in  Chicago. 


I  he  M.NfCuliM'  Committee  of  tlic  CliiciiKo  hiaiich  of  tlie  American 
Insiiiiite  ol  l'".lectrical  HngiiieiTs  ii;is  held  several  mertiiigs  lately 
anil  has  arrannetl  a  very  attractive  programme  for  the  rest  of 
the  season.  It  contains  several  special  local  features  which  seemed 
desirable  moditications  of  the  rcRular  Institute  pronrannne.  The 
informal  smoker  and  meeting  for  discussion  of  train  liKiiling  papers, 
held  March  to,  was  announced  last  week.  March  24  Mr.  Hion  J. 
.Arnold  will  present  a  resume  of  his  recent  exhaustive  report  to  the 
Chicago  City  Council,  on  the  Chicago  transportation  problem.  This 
is  a  special  local  meeting  and  has  been  provided  for  by  the  local 
conmiiltee  because  of  the  general  interest  taken  by  the  engineers  and 
public  in  Chicago  in  Mr.  Arnold's  report,  and  the  desire  of  many 
to  hear  Mr.  Arnold  personally  present  a  review  of  the  report.  A 
number  of  lantern  slides  have  been  prepared  by  Mr.  Arnold,  to  assist 
him  in  presenting  this  subject.  .-V  discussion  will  follow  Mr.  .Arnold's 
remarks.  In  order  to  acconunodate  the  large  number  of  people  that 
will  probably  wish  to  attend  this  lecture,  it  will  be  held  at  FuUerton 
Hall,  in  the  .Art  Institute  Building,  Michigan  Avenue  and  Adams 
Street,  8  P.  M. 

April  7.  "High-Tension  Lines"  will  be  discussed  at  the  regular 
meeting  place  in  the  Western  Society  of  Engineers'  rooms  in  the 
Monadnock  Block,  8  P.  M.,  as  usual.  May  5,  "Tendencies  of  Central 
Station  Development"  will  be  taken  up.  Papers  in  these  last  two 
cases  are  the  same  as  those  mentioned  for  the  general  meetings  of 
the  Institute. 

May  19  will  be  a  telephone  meeting.  The  Chicago  branch  held 
no  meeting  in  February,  and  instead  postponed  its  telephone  meeting 
until  the  last  of  the  season.  Owing  to  the  fact  that  the  Chicago 
branch  numbers  among  its  members  some  of  the  best  talent  in  the 
•country  in  the  independent  telephone  and  engineering  field,  as  well 
<is  some  of  the  best  Bell  talent,  it  is  thought  that  the  scope  of  the  tel- 
ephone meeting  could  with  profit  be  enlarged  from  that  of  the  New- 
York  meeting  held  in  February,  which  was  mainly  a  discussion  of 
Bell  practice.  At  the  Chicago  meeting  telephone  engineering  as 
developed  by  the  independent  companies,  will  be  taken  up  more  fully 
than  at  the  New  York  meeting.  Mr.  Kempster  B.  Miller,  of  the 
local  Executive  Committee,  will  arrange  for  discussion  by  the  leading 
independent  telephone  engineers,  and  Mr.  Angus  S.  Hibbard,  of  the 
same  committee,  will  see  that  the  Bell  interests  are  properly  repre- 
sented at  the  meeting.  It  is  not  the  idea  of  the  committee  to  make 
this  meeting  a  fight  between  independent  and  Bell  men,  but  to  bring 
out  in  a  manner  becoming  to  scientific  engineers  the  various  methods 
of  treating  telephone  engineering  problems  by  all  the  various  com- 
panies, both  Bell  and  independent.  Chicago  has  material  for  an 
excellent  telephone  meeting  of  this  kind,  because  of  the  location  of 
the  majority  of  the  great  independent  telephone  factories  there,  as 
well  as  large  Bell  manufacturing  and  operating  interests. 


The  American  Street  Railway  Association. 


As  already  noted,  the  twenty-second  annual  meeting  of  the  Ameri- 
can Street  Railway  Association  will  be  held  at  the  Grand  Union 
Hotel,  Saratoga  Springs,  New  York,  Wednesday,  Thursday  and 
Friday,  September  2,  3  and  4,  1903.  Papers  will  be  presented  on 
the  following  subjects:  "Electric- Welded  Joints,"  "The  Evils  of 
Maintenance  and  Champerty  in  Personal  Injury  Cases,"  "Train 
Orders  and  Train  Signals  on  Interurban  Ro^ds,"  "Freight  and  Ex- 
press on  Electric  Railways,"  "The  Manufacture  and  Distribution  of 
Alternating  Currents  for  City  Systems,"  "Comparative  Merits  of 
Single  and  Double-Truck  Cars  for  City  Service,"  "The  Right  of 
Way." 

A  fine  exhibition  of  street  railway  supplies  will  be  made  at  the 
hotel.  The  annual  banquet  will  be  held  Friday  evening,  September 
4,  when  the  officers-elect  will  be  installed.  The  headquarters  of  the 
association  will  be  at  the  Grand  Union  Hotel,  which  is  said  to  be 
the  largest  hotel  in  the  United  States.  No  rooms  will  be  assigned 
prior  to  April  15,  but  those  intending  to  be  present  should  make 
application  to  the  hotel  early,  as  they  will  be  assigned  in  the  order  in 
which  received.  Other  first-class  hotels  are  the  United  States,  Amer- 
jcan-Adelphi,  Congress  Hall,  Worden  and  Kensington.  Railroad 
rates  will  probably  be  as  in  former  years. 


The  following  rcsoluliun  was  unanimously  adopted  by  the  com- 
mittee: "The  jccrctary  is  directed  to  requeiit  the  chief  executive 
officer  uf  the  diflfcrcnt  companies  to  notify  all  delegates  and  liead.s 
of  dcpartmcnt.s  attending  the  convention  that  they  arc  expected  to 
be  present  at  all  sessions  of  the  meeting  and  take  part  in  the  d'\f>- 
cussions." 

Saratoga  friends  arc  very  anxious  to  have  a  large  delegation  of 
both  members  and  their  ladies  :ind  |irumise  all  a  very  enjoyable 
time.  Another  circular  will  be  issued  later,  giving  particulars  re- 
g.-irding  the  meeting,  by  Mr.  T.  C.  Penington,  secretary. 


Lighting  the  St.  Louis  Exposition. 


riie  kiyiiole  of  the  lighting  "I  iln  l.xposiiion  is  given  by  the  plans 
of  Chief  Kustin  for  lighting  the  Varied  Industries  Building.  The 
efTort  will  be  to  make  the  night  picture  of  the  Exposition  entirely 
different  from  the  day  picture,  so  that  two  distinct  artistic  composi- 
tions will  be  presented  to  visitors.  By  day  the  columns  which  form 
the  colonnades  around  the  central  avenue  will  be  the  most  note- 
worthy feature  of  the  main  picture.  They  will  stand  out  white  and 
majestic.  At  night  these  columns  will  be  silhouetted  darkly  against 
walls  of  light.  This  effect  will  be  produced  by  inserting  in  the  rear 
fluting  of  the  column  a  close  line  of  8-cp  incandescent  lamps,  and 
by  peppering  the  recessed  ceiling  of  the  cloister  closely  with  lamps 
of  similar  power.  These  lamps  will  not  be  seen  from  the  outside. 
The  front  of  the  columns  will  not  be  lighted  except  by  the  diffused 
lamps  in  the  avenue.  To  a  spectator  at  a  moderate  distance  the 
columns  will  be  dark  projections  on  the  white  of  the  screened  wall. 
During  the  day  this  wall  and  the  recessed  ceilings  of  the  cloisters 
will  attract  little  attention  because  they  will  be  in  deep  shadow. 
Here  it  is  proposed  to  install  mural  paintings  and  to  use  color  which 
cannot  be  used  without  detriment  to  the  picture  on  the  exterior 
walls. 

This  is  the  plan  for  the  Varied  Industries  Building.  The  archi- 
tect has  supplied  plastic  decoration  which  will  lend  itself  well  to 
the  illuminator's  work.  The  frieze  of  the  cornice  which  runs  com- 
pletely around  the  building  has  at  regular  intervals  a  gigantic  white 
wTeath  enclosing  the  letters  in  a  monogram  "N.  J." — the  initials  of 
Napoleon  and  Jefferson.  This  forms  an  attractive  day  picture.  A 
3-cluster  lamp  will  be  placed  in  the  center  of  each  wreath.  The 
cornice  lines  will  be  marked  with  lamps  at  regular  intervals,  so  dis- 
posed as  to  light  the  cornice  throughout  its  height. 

The  plan  for  lighting  the  domes  has  not  yet  been  decided  and  can- 
not be  until  the  staff  decorations  are  more  fully  developed.  The 
interior  lighting  of  the  big  exhibit  buildings  of  the  Exposition  will 
be  by  arc  lights. 


Hydraulic  Developments  and  Electric  Installations. 


Mr.  William  B.  Jackson,  of  Madison,  Wis.,  presented  a  paper  on 
the  above  subject  before  the  Western  Society  of  Engineers  at  Chi- 
cago, March  4,  1903,  which  was  read  by  his  brother,  Prof.  D.  C. 
Jackson.  One  of  the  principal  purposes  of  the  paper  was  to  call  the 
attention  of  hydraulic  engineers  to  the  differences  in  the  requirements 
of  a  hydraulic  plant  for  electric  work,  as  compared  to  mill  work. 
One  of  the  chief  differences  is  due  to  the  fact  that  in  a  hydraulic 
plant  operating  electric  generators  for  commercial  purposes,  it  is 
not  feasible  to  shut  down  part  of  the  plant  when  there  is  low  water 
and  resume  operations  when  the  water  is  high,  unless  steam  plant 
reserve  is  provided.  An  electric  generating  plant  calls  for  a  con- 
tinuous output,  although  the  output  may  vary  from  one  hour  to 
another.  The  365-day  power  he  considered  the  cream,  and  all  the 
other  power  only  a  valuable  by-product. 

The  cutting  down  of  the  head  of  the  water  power,  on  account  of 
high  water  conditions  was  given  considerable  attention,  and  various 
plans  illustrated  for  overcoming  the  variation  in  power  of  the  water 
wheels  due  to  this  cause.  He  considered  that  usually  poor  work- 
manship had  more^o  do  with  the  failure  of  a  dam  than  poor  design. 
It  was  not  considered  possible  to  calculate  the  minimum  flow  of  a 
stream  from  the  area  of  the  water  shed  and  rainfall.  This  latter 
conclusion  was  also  borne  out  by  those  who  participated  in  the 
discussion  of  the  paper. 
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The  22,033- Volt   Transmission  Installation  of  the 
Northern  California  Power  Company. 


THERE  has  just  been  completed  in  Northern  California  another 
high-tension  power-transmission  installation  for  supplying 
electric  service  to  the  Counties  of  Glenn,  Shasta  and  Tehama. 
The  Northern  California  Power  Company  own  and  control  the 
Keswick  Electric  Power  Company,  the  Redding  Electric  Light  & 
Power  Company,  the  Redding  Water  Company  and  the  Tehama 
Electric  Company.  The  officers  are  H.  H.  Noble,  president,  and 
W.  W.  Marvin  secretary,  the  main  offices  being  in  San  Francisco, 
Cal. 

The  main  power  house,  which  is  located  at  Volta,  Shasta  County, 
Cal.,  is  connected  by  transmission  lines  carrying  three-phase  alter- 
nating currents  of  22,000  volts,  with  sixteen  sub-stations  located  in 
the  counties  above  referred  to.  The  current  is  utilized  for  not  only 
arc  and  incandescent  lighting  in  the  various  towns,  but  also  for 
supplying  power  to  numerous  large  users.  Among  these  may  be 
mentioned  the  Great  Mountain  Copper  Company,  receiving  current 
from  the  Iron  Mountain  and  Keswick  sub-stations,  and  the  Bully  Hill 
Mines,  using  current  from  the  De  La  Mar  sub-station. 

About  30  miles  from  tlu'  power  house  at  Volta,  near  Shingleton, 


mile  a  30-in.  steel  pipe  is  employed  \arying  in  thickness  up  to  y^  in. 
near  the  power  house,  where  the  head  is  over  1,000  ft.  There  are 
half  a  dozen  automatic  air  valves  in  the  steel  pipe  line  about  i,000 
ft.  apart.    The  line  ends  in  a  lap-welded  receiver  12  ft.  m  diameter. 

In  the  power  house,  which  is  built  of  stone  and  iron,  there  are 
three  turbines  of  1,500  hp  located  in  one  room,  each  driving  a  West- 
inghouse  three-phase  alternator  by  flexible  insulating  couplings.  In 
an  adjoining  room  there  are  ten  step-up  transformers  for  raising  the 
pressure  of  the  generators  from  500  volts  to  22,000  volts  for  trans- 
mission to  the  various  sub-stations. 

A  pair  of  cranes  of  20,000  pounds  .capacity  each  are  located  in  each 
of  the  two  rooms  of  the  power  house  for  handling  the  heavy  parts 
of  transformers,  generators  and  turbines.  The  water  pipes  con- 
necting the  turbines  with  the  mains  as  well  as  the  nozzles  are  placed 
in  cement,  the  covers  of  the  latter  being  flush  with  the  floors. 
There  are  two  other  turbines  which  drive  the  exciters,  which  operate 
under  a  head  of  400  ft.,  the  water  being  carried  by  a  separate  ditch 
to  the  forebay  located  near  the  main  line  of  pipe.  This  water  is 
l;iken  from  streams  below  the  first  diversion  of  the  water  from 
Mill  Creek.  These  small  i8-in.  Pelton  turbines  are  supplied  from 
ihe  forebay  by  a  pipe  6  in.  in  diameter,  and  drive  the  22-kw  Westing- 
liouse  exciter  dynamos  at  a  speed  of  about  1,000  r.p.m.  A  deflecting 
nozzle   is   used   for   regulating  the  load   of   the  exciter,   by   operating 


Fig.  I. — View  or  Interior  of  I'ow  kk  Hi 


Al     \' 


there  is  a  sub-station  at  Redding,  and  others  are  located  at  Horse- 
town,  Palo  Cedro,  Cottonwood,  Vina,  Orland,  Germantown,  Willows, 
Red  Bluff,  Anderson,  Tehama,  Winthrop  and  Corning.  The  current 
IS  used  with  motors  of  various  sizes  all  along  the  transmission  line 
at  the  different  villages  and  towns. 

The  water  supply  for  the  power  station  is  very  constant,  being 
obtained  from  springs  delivered  through  Mill  Seat  Creek,  which 
alone  will  supply  3,000  hp  at  low  water  periods.  Water  rights  have 
also  been  secured  from  Berry,  Battle  and  Galpin  Creeks  and  connec- 
tions have  been  made  by  lateral  ditches  with  Mill  Creek. 

The  water  is  carried  through  a  ditch  3,500  ft.  long  from  Mill 
Creek  several  miles  from  its  source  to  a  reservoir,  known  as  Lake 
Nora,  on  an  elevation  above  the  power  house;  this  reservoir  is 
capable  of  taking  care  of  the  full  load  of  the  station  for  half  a  day 
if  repairs  should  be  necessary,  .'^t  the  intake  there  is  a  rock-filled 
timber  crib  and  a  head  gate  which  allows  the  water  to  pass  to  the 
pipe  line.  The  water  is  here  screened  by  a  fine  and  a  coarse  set  of 
wire  and  bar  screens.  The  head  gate  is  operated  by  a  hand  wheel, 
roller  or  ball  bearings  being  employed  for  ease  in  working. 

For  nearly  300  yards  the  water  is  conveyed  in  a  wooden  pipe  about 
y/2  ft.  in  diameter,  and  for  the  remaining  distance  of  a  trifle  over  a 


w'hich  by  a  hand  wheel  the  excitation  of  the  alternators  may  be 
eflfected. 

The  large  turbines  are  supplied  with  water  from  the  receiver 
through  three  lap-welded  steel  pipes.  The  water  is  controlled  by  two 
high-pressure  valves,  one  near  the  wheels  with  steel  roller  bearings 
and  worm  gearing  capable  of  standing  a  pressure  of  more  than  fifty 
tons  on  the  disc ;  and  the  other  near  the  receiver,  which  is  in  reserve 
for  an  accident.  There  are  heavy  ball-and-socket  deflecting  nozzles 
for  handling  the  various  loads,  different  tips  being  used  when  neces- 
sary. Three  Lombard  governors  are  employed  for  operating  the 
nozzles  on  the  three  1,500-hp  Pelton  water  wheels,  holding  their 
speed  practically  constant,  regardless  of  the  load  on  the  generators. 
Each  of  the  three  deflecting  nozzles  are  a  foot  in  diameter,  and  there 
is  a  30-ton  pressure  on  each  of  the  ball  joints.  A  factor  of  safety  of 
about  20  is  employed  in  the  construction  of  most  of  the  hydraulic 
materials  used  in  these  connections. 

The  buckets  and  wheel  centers  of  the  Pelton  wheels  are  of  cast 
steel,  having  an  elastic  limit  of  about  20  tons  per  square  inch  and  a 
tensile  strength  of  about  35  tons.  The  buckets  are  driven  on  the 
wheel  center  discs  and  bolted  in  place  with  special  turned  steel 
bolts;  for  when  the  wafer  wheels  operate  at  800  r.p.m.  they  have  to 
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Ntiiml  all   iinpaci   I'roiu  a  4- in.  sticain   iiiulcr   llic  ciioiinoiis  licitl  o( 
1,204  (>' 

The  water  wheels  as  well  as  the  alternnturs  liuvc  auluniutic  oil 
licariiiKS,  bronze  rings  carrying  a  flooil  of  oil  continuously  over  the 
top  of  the  shaft.  The  three  7So-kw  alternators  supply  three-phase 
currents  of  S(K)  volts,  which  are  conducted  to  the  three  generator 
panels  of  the  main  switchboard.  This  main  switchboard  consists 
of   fnur  panels   with   the  nrce-isary  iiuiisurinK   iifitrunienls,  switches 


^ 


FIG.  2. — SUB-STATION   AT   KESWICK. 

and  pilot  lights,  the  last  panel  being  connected  with  the  exciter 
dynamos. 

From  the  main  switchboard  the  cables  carry  the  current  to  the 
three  sets  of  transformers,  which  raise  the  voltage  from  500  to  22,000 
for  transmission  over  the  long  distance  line.  There  are  in  all  ten 
transformers,  each  having  a  capacity  of  250  kw,  one  being  held  in 
reserve  for  use  in  case  of  an  emergency. 

One  high-tension  transmission  line  consisting  of  three  No.  4 
B.  &  S.  copper  wires  connects  the  power  house  with  the  sub-station 
at  Keswick,  a  distance  of  yj  miles,  where  a  number  of  smelters  arc 
in  operation.  Another  line  of  the  same  size  and  number  of  con- 
ductors proceeds  to  Redding  about  30  miles  from  the  power  house 


FIG.  3. — POWER   HOUSE  AT  VOLTA. 

and  several  miles  further  to  the  sub-station  at  Iron  Mountain,  which 
latter  supplies  current  to  the  mine  of  the  Mountain  Copper  Company. 
Still  another  transmission  line  conducts  current  20  miles  from  the 
power  plant  to  Palo  Cedro.  Branch  circuits  connect  the  other  sub- 
stations with  the  generation  station. 

The  bare  conductors  of  high  conductivity  copper  are  mounted  on 
glass  insulators  tested  to  50,000  volts  potential,  and  mounted  on 
eucalyptus  pins  one  foot  in  length,  fixed  to  Oregon  pin  cross  arms. 


I  he  piile>.  .ire  of  cedar  and  ledwood,  the  former  jo  ft.  Iumk  and  ihe 
laiier  40  ft.  long,  the  cedar  benig  u^cd  in  the  country 

The  sub  station  at  Iron  Mountain  is  constructed  of  irim  and  stone 
and  IS  equipped  with  6  step-down  transformers,  each  having  a 
capacity  of  75  kw.  The  current  is  reduced  from  22,000  volts  to 
J.ooo  volts  and  is  used  to  ojieralc  induciiun  nioiors  in  the  mine  of 
the  Mountain  Copper  Company. 

Near  the  smelting  works  of  this  same  inining  company,  l<jcalcd 
at  Keswick,  there  is  another  sub-station  of  much  larger  capacity. 
The  transl'oriiiers  at  the  Keswick  sub-station  arc  of  the  Wesiing- 
hoiise  oil-insulated  type  and  each  of  the  0  installed  at  this  plant  ha» 
a  capacity  of  150  kw.  These  transformers  also  reduced  the  jj.ooo- 
volt  transmission  line  pressure  to  2,000  volts.  'J'he  current  is  util- 
ized not  only  in  the  mine  fur  ojieraliiig  induction  motors,  but  also 
for  supplying  energy  for  the  arc  and  incandescent  lights  of  the  town. 
The  switchboard  equipment  of  this  sub-station  includes  six  marble 
panels,  four  of  which  are  used  as  feeder  panels  and  the  remaining 
two  connected  with  the  sets  of  transformers. 

The  Northern  California  Power  Company  has  acquired  the  Red- 
ding Water  Company,  and  near  the  waterworks  is  located  the 
Redding  sub-station,  which  is  constructed  of  iron  and  rubble  sione. 
There  arc  two  transmission  circuits  passing  through  Redding  and 
special  22,000-volt,  high-tension,  two-way  switches  are  provided,  sr) 
•'■   •    •!■•■   -■'•    -'.:tl.,ii    iii.,\    !„■    .iipplir-l    fr-Min   .  itlicr  Iiinh-n-.   '     ,    "     ■  . 


FIG.   4.— MAIN   DITCH   LEADING  TO  RESERVOIR. 

The  transformer  installation  consists  of  75-kw  transformers,  five  in 
number,  arranged  with  Scott  connections,  so  that  the  three-phase, 
22,000-volt  currents  may  be  transformed  and  lowered  to  a  2,000-volt, 
two-phase  current.  Provision  is  made  for  operating  large  motors 
for  driving  an  immense  pump  for  supplying  the  town  with  water 
should  the  two-million-gallon  pump  now  operating  by  water  power 
become  disabled  in  any  way. 

Another  new  power  plant  of  4,000  hp  is  now  under  construction 
taking  water  from  Cow  Creek  about  20  miles  away,  and  in  this  plant 
two  i,soo-kw  Westinghouse  revolving  field  generators  will  be  em- 
ployed, each  driven  by  a  3,000-hp  Pelton  wheel.  The  head  wall  be 
about  1,200  ft.,  similar  to  that  at  Volta,  and  about  a  mile  of  pipe 
line  will  be  employed  in  feeding  the  turbines  with  water.  This  plant 
is  expected  to  be  in  operation  some  time  diirinsr  the  coming  summer. 


National   Electric  Light  Association. 


The  twenty-sixth  convention  of  the  Xational  Electric  Light  Asso- 
ciation will  be  held  at  Chicago,  111.,  May  26,  27  and  28.  1903.  The 
headquarters  of  the  association  will  be  at  the  Auditorium  Hotel, 
and  hotel  rates  will  be  as  follows :  Room  with  bath  for  two  people, 
$5  to  $6  per  day :  single  room  with  bath,  $3.50  per  day ;  rooms  with- 
out bath  (for  each  person)  $1.50  per  day  and  upward.  All  on  the 
European  plan.  A  combination  breakfast  will  be  served  in  the 
Auditorium  proper  at  a  fi.xed  price.  Table  d'hote  luncheon  will  be 
served  at  sixty  cents  and  table  d'hote  dinner  at  $1.25.  Rooms  should 
be  reserved  as  early  as  possible,  as  there  is  likely  to  be  a  very  large 
attendance,  and  application  should  be  made  direct  to  the  hotel  man- 
agement. Mr.  James  B.  Cahoon,  secretary,  136  Liberty  Street.  New 
York,  should  be  addressed  for  further  information. 
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Some  of  the  Problems  of  Electric  Train  Lighting.* 


By  Geo.  D.  Shepardson. 

THE  use  of  electric  light  in  transportation  is  no  new  thing. 
The  first  commercial  plant  sold  by  the  Edison  Company  to 
be  operated  by  outside  parties  was  installed  on  the  steamship 
Columbia,  in  1879,  at  Chester,  Pa.,  and  began  operation  in  May, 
1880.  Another  of  the  very  early  isolated  plants  was  used  for  lighting 
the  shops  of  the  Manhattan  Railroad,  beginning  in  the  fall  of  1881. 
At  about  the  same  time  a  plant  was  installed  in  the  Baldwin  Loco- 
motive Works.  The  first  Edison  central  station  started  at  Appleton, 
Wis.,  about  August  20,  1882,'  and  the  larger  Pearl  Street  Station, 
in  New  York  City  started  on  September  4,  1882,  were  antedated 
nearly  a  year  by  the  application  of  electric  lights  to  a  Pullman  sleeper 
running  between  London  and  Brighton,  England,  in  October,  1881. 
The  latter  had  12  small  lamps  supplied  from  32  Faure  cells.  This 
was  so  successful  that  by  December  of  the  same  year  the  whole  train 
of  8  cars  were  equipped  with  29  Edison  lamps  of  9  to  10  cp,  sup- 
plied from  80  cells  of  storage  battery.  An  electric  headlight  operated 
by  steam  engine  and  dynamo  mounted  on  the  locomotive  was  used 
on  the  Kronprinz-Rudolf-Bahn  on  the  night  of  March  19-20,  1881, 
and  was  followed  in  December  of  the  same  year  by  others  in  France. 
As  early  as  1879  Hinkefus  and  Wesel  took  out  a  German  patent 
on  a  train-lighting  system  in  which  a  dynamo  driven  from  the 
car  axle  operated  incandescent  lamps.  Even  before  the  Pearl  Street 
Station  was  in  operation,  the  Pennsylvania  Railroad  began  experi- 
menting with  incandescent  lamps  operated  by  storage  batteries  under 
the  cars,  importing  Faure  cells  from  France  in  the  spring  of  1882, 
and  installing  them  on  a  car  in  August  of  the  same  year ;  although 
this  experiment  was  not  a  conspicuous  success,  the  company  renewed 
its  experiments  in  1884,  and  in  the  following  year  began  the  regular 
operation  of  electric  lighted  cars.  From  the  beginning,  the  company 
has  continually  increased  its  electrical  equipment,  until  recently  it 
has  adopted  the  electric  light  as  standard  for  all  passenger  service. 

From  the  standpoint  of  the  railroad  man,  the  requirements  for 
a  system  for  train  lighting  are  reliability,  safety,  freedom  from 
features  objectionable  to  passengers,  cheapness  in  first  cost  and  low 
cost  of  maintenance.  All  of  these  requirements  are  matters  of 
degree.  For  absolute  safety  from  fire  and  explosion,  nothing  can 
equal  the  incandescent  electric  lamp  when  installed  and  maintained 
in  accordance  with  established  practice.  The  voltages  used  on  trains 
are  invariably  low  and  well  within  the  limits  of  danger  or  even 
discomfort  to  persons  who  might  by  some  unusual  way  come  into 
contact  with  the  conductors.  That  the  service  may  be  made  reliable 
is  attested  by  the  fact  that  many  cars  provided  with  no  auxiliary 
light  whatever  are  in  use  on  such  roads  as  the  Chicago,  Milwaukee  & 
St.  Paul,  which  has  been  using  electric  lights  since  1890.  The  Penn- 
sylvania road,  which  was  the  first  in  America  to  experiment  with 
electric  lights  for  car  lighting,  is  now  equipping  all  of  its  cars  west 
of  Pittsburg  with  electric  lights,  and  is  reported  to  be  throwing 
out  all  auxiliary  lights.  The  incandescent  electric  light  is  free  from 
the  smoke,  smell,  vitiation  of  atmosphere  and  the  possibility  of 
fire  and  explosion  common  to  all  competitors,  and  it  yields  such  a 
moderate  amount  of  heat  that  it  may  be  said  to  be  absolutely  free 
from  features  objectionable  to  passengers,  except  those  of  occa- 
sional dimness  or  of  infrequent  unsteadiness.  Furthermore,  the 
advantage  of  adaptability  to  local  and  decorative  lighting,  such  as 
dining  table  or  berth  lighting,  and  the  possibility  of  advertising  tail 
transparencies,  the  convenience  of  electric  fan  ventilation  and  of 
electric  heaters,  make  the  electrically-equipped  train  the  choice  of 
fastidious  travelers.  In  the  matter  of  cost,  electric  lights  compare 
favorably  with  others  when  quality  and  quantity  are  considered. 

The  application  of  electricity  to  train  lighting  is  now  over  twenty- 
one  years  old  and  may  be  said  to  have  reached  its  maturity.  It  has 
not  ceased  to  develop  and  improve,  but  it  has  reached  the  age  of  re- 
sponsibility and  reliability.  Like  other  adults,  it  still  meets  problems 
to  be  solved  and  looks  forward  to  a  bright  future. 

The  application  of  electricity  to  train  lighting  is,  therefore,  in  its 
twenty-first  year,  and  may  be  said  to  have  reached  its  maturity.  It 
has  not  ceased  to  develop  and  improve,  but  it  has  reached  the  stage 
of  responsibility  and  reliability.  Indeed,  for  several  years  past, 
numbers  of  cars  have  been  provided  with  no  auxiliary  light  what- 


*  A   communication   read   at  the   February  meeting  of  the  American   Institute 
of   IClectrical  Engineers. 


ever,  showing  that  the  previous  experience  of  the  roads  using  electric 
light  has  been  satisfactory.  The  advantages  of  electricity  for  car 
lighting  are  so  thoroughly  appreciated  by  the  traveling  public  and 
by  the  railway  officials,  that  no  train  can  now  be  said  to  be  thoroughly 
up-to-date  unless  it  lists  electric  lights  among  its  attractions.  The 
absence  of  products  of  combustion,  excessive  lieat,  humidity  and 
carbonic  acid,  the  convenience  of  berth  lights,  which  are  imprac- 
ticable with  any  competing  source  of  light,  the  comfort  of  electric 
fans,  the  safety  and  convenience  of  electric  heaters,  their  decorative 
effects  obtainable  only  by  incandescent  electric  lights,  these  entirely 
overbalance  any  increased  cost  of  electric  over  other  systems. 

.Ml  of  the  various  systems  of  car  lighting  which  have  been  put  into 
practical  application  have  adopted  constant-potential  direct  current 
as  the  only  satisfactory  source  of  supply.  The  voltage  varies  from 
30  to  no.  "The  number  and  strength  of  lights  varies  through  wide 
limits,  some  advocating  10  to  88-candle  lamps  per  car,  or  80  to  640  cp 
per  car,  some  cars  having  as  high  as  26  50-cp  lamps,  or  1,300  cp  per 
car.  Tests  made  by  the  writer  in  1900  showed  an  illumination  in 
different  cars  varying  from  0.008  to  7.5  candle-feet.  The  stronger 
illumination  is  not  ojily  more  pleasing  to  patrons  and  a  conspicuous 
advertising  agency,  but  further  the  flood  of  light  effectually  masks 
ordinary  variations  due  to  imperfect  regulation. 

The  various  plans  for  the  supply  of  power  for  electric  lights  on 
cars  may  be  classified  as  battery,  dynamo  and  combination.  The 
dynamo  may  be  driven  by  an  independent  engine  in  the  baggage  car 
or  on  the  locomotive,  or  it  may  be  driven  from  the  car  axle.  It 
may  supply  the  lights  directly,  it  may  charge  storage  batteries  or 
may  combine  the  two.  The  battery  may  be  large  enough  to  supply 
all  the  lights  through  a  single  run  or  through  a  round  trip,  it  may 
carry  all  the  lights  for  only  a  few  hours,  or  it  may  carry  only  part 
of  the  lights  a  short  time  for  occasional  use.  Each  of  the  various 
systems  meets  its  own  problems  of  mechanical,  electrical  and  financial 
natures. 

Battery  Troubles. — When  a  battery  is  used  without  any  dynamo 
on  the  train,  it  should  have  sufficient  capacity  to  carry  the  load 
through  the  entire  run  without  falling  below  normal  voltage,  a 
difficult  task  on  long  winter  nights  without  excessive  weight.  For- 
tunately, the  greatest  amount  of  light  is  usually  required  when  the 
car  first  leaves  the  charging  station,  and  when  its  voltage  is  highest ; 
as  the  battery  gives  up  its  charge,  the  load  generally  lessens  and 
allows  the  voltage  to  remain  fairly  constant  through  the  night. 
When  properly  proportioned  to  the  load,  the  performance  is  excellent. 
For  example,  some  of  the  Pennsylvania  cars  running  between 
Chicago  and  Jersey  City  and  charged  only  at  Chicago,  make  the 
round  trip  with  32  to  24  volts  at  start  and  with  30  volts  upon  return. 
.As  the  cells  become  old,  however,  their  capacity  decreases,  and  the 
battery  lighted  cars  sometimes  give  unsatisfactory  service  toward 
the  end  of  the  run.  For  transcontinental  service  the  unaided  storage 
battery  seems  impracticable.  The  short  time  allowable  for  charging 
at  terminal  stations  often  involves  excessive  high  rates  of  charging 
and  rapid  lowering  of  the  electrolyte.  The  difficulty  of  close  and 
thorough  inspection  of  cells  often  results  in  no  inspection  until 
failure  is  reported.  The  difficulty  of  allowing  good  ventilation  of 
the  battery  boxes  while  keeping  out  the  dust  and  other  dirt,  involves 
diflficulty  from  low  insulation  and  from  decay  of  the  battery  trays 
and  boxes.  Injury  to  car  body  and  to  battery  boxes  is  minimized 
by  liberal  use  of  insulating  paint,  but  seems  difl^cult  to  avoid 
entirely.  The  shaking  of  the  cells  incident  to  railway  usage  causes 
somewhat  more  rapid  deterioration  than  in  corresponding  stationary 
?ervice.  Slopping  of  the  electrolyte  is  avoided  by  using  deep  jars 
with  or  without  covers:  the  space  is  so  fully  occupied  by  the  elements 
that  there  is  comparatively  little  liability  to  slopping  except  in  case 
nf  unusually  violent  handling  of  the  car?.  The  weight  of  battery 
including  boxes,  etc.,  on  a  car  with  "full  battery"  equipment  is  about 
3,000  pounds,  which  is  not  a  very  large  proportion  of  the  total  91,000 
pounds  weight  of  a  coach  or  the  1 16.000  pounds  weight  of  a  sleeper. 
The  first  cost  of  about  $600  per  car  for  "full  battery"  equipment,  in 
addition  to  $300  to  $400  for  wiring,  is  not  great  in  comparison  with 
$8,000  to  $10,000,  the  cost  of  a  coach,  or  in  comparison  with  $16,000 
to  $20,000  expended  for  a  sleeper. 

When  the  battery  is  charged  during  the  run  there  is  more  or  less 
loss  and  deterioration  due  to  the  overcharging  necessary  to  reduce 
the  liability  to  failure  on  account  of  incomplete  charging.  The  ex- 
cessive charging  and  occasional  over-discharging  causes  a  more  or 
less  rapid  deposition  of  mud  at  the  bottom  of  the  jars,  which  is 
liable   to   reach   to   the   plates  and   so   cause   short-circuiting.     The 
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corrosion  of  connections  due  lo  the  .^llr.l\   is  irc(|Uiiitl)   tin-  cause  of 
local  uctiun. 

i.Hgtnt  'Iroublts.— On  systems  supplied  from  dynamo  driven  by 
.steam  engines,  trouble  is  sometimes  experienced  iroin  breaking  of 
the  llexible  conneclion  between  the  baKgage  car  ami  the  locomotive. 
It  IS  common  to  use  either  the  Moran  ball-aiid->ocket  lle.xible  joint 
or  rubber  hose  strengthened  by  steel  wire  or  expanded  metal.  The 
life  of  rubber  hose  varies  from  u  few  hours  lo  several  monliis.  A 
blown-out  hose  can  be  renewed  in  a  few  minutes  at  the  first  stop 
of  the  train.  There  is  sometimes  trouble  in  disposing  of  the  exhaust 
from  the  engine,  which  generally  passes  through  the  roof;  when  a 
good  nuirtkr  is  Used,  the  grease  is  retained  for  the  most  part  and 
fs  led  through  the  bleeder  through  the  car  to  the  track,  so  that  it  is 
not  carried  back  and  deposited  on  windows  and  sides  of  cars;  some- 
times in  winter  the  condensed  steam  collects  on  the  bellows  of  the 
car  vestibules  to  such  an  extent  as  actually  to  break  the  end  of  the 
car  by  the  motion  of  the  train.  The  reciprocating  parts  of  the 
engines  commonly  useil  cause  some  vibration  of  the  baggage  car, 
which  is  transmitted  through  the  couplings  and  may  be  fell  to  the 
extreme  end  of  the  train  when  in  stations  ;  the  skill  of  the  engineer  in 
stopping  the  train  is  a  large  factor  in  the  extent  to  which  the 
vibration  is  felt  through  the  train,  it  being  least  when  there  is  a 
medium  amount  of  slack.  »The  adoption  of  the  steam  turbine  may 
remove  this  difficulty.  When  the  train  is  lighted  from  a  dynamo 
and  engine,  some  auxiliary  source  of  light  is  necessary  for  the  short 
intervals  caused  by  changing  locomotives,  such  relay  being  a  storage 
battery  or  gas  or  oil  lamps.  The  small  engines  use  an  excessive 
amount  of  steam  per  horse-powcr-hour.  The  labor  cost  is  not 
great ;  for  example,  on  the  Chicago,  Milwaukee  &  St.  Paul  road 
each  train  on  a  run  of  400  miles,  between  Minneapolis  and  Chicago, 
is  allotted  four  baggagemen,  who  receive  $10  per  month  additional 
wages  on  account  of  attending  to  the  electrical  equipment,  making  a 
cost  of  $1.33  for  wages  for  400  miles.  On  the  Northern  Pacific 
road  the  baggageman  has  more  than  one  man  can  handle,  and  an 
electrician  goes  with  the  train  to  attend  to  the  engine  and  dynamo 
and  to  help  the  baggageman  when  necessary. 

Axle  System  Troubles. — One  of  the  greatest  difficulties  has  been 
to  secure  satisfactory  mechanical  connection  between  the  car  axle 
and  the  dynamo.  Gearing,  belting  and  friction  drives  have  been  ai 
tempted  with  some  degree  of  success.  The  latitude  of  motion  of  the 
car  axle  in  three  dimensions  imposes  upon  the  dynamo  drive  ver\ 
difficult  conditions.  This,  with  the  difficulty  encountered  from  the 
dirt  and  stones  thrown  up  by  the  motion  of  the  train  and  from  thr 
steam  and  snow  or  rain,  which  may  freeze  upon  the  belt,  imposes  a 
problem  whose  satisfactory  solution  has  required  great  ingeniut\ 
and  expensive  experimenting.  That  the  axle  systems  are  beini; 
adopted  extensively  is  a  triumph  indeed.  Direct  gearing  similar  to 
that  used  in  electric  railway  practice  has  attracted  many  minds;  the 
danger  from  a  hot  box  or  defective  gear  on  a  railway  train  drawn 
by  a  locomotive  of  several  hundred  horse-power  is  a  very  dififerent 
thing  from  a  similar  defect  on  a  car  moved  by  the  geared  motor 
itself,  which  is  protected  bv  fuses  and  circuit-breakers.  The  next 
great  trouble  is  the  wide  range  of  speeds  met  in  train  operation  and 
the  necessity  for  maintaining  constant  voltage  from  the  time  when 
the  train  is  standing,  through  the  point  where  the  dynamo  cuts  in 
and  takes  the  load,  to  the  highest  speed  attainable.  The  problein  of 
regulation  under  such  circumstances  is  one  of  no  mean  magnitude. 
and  many  are  the  ingenious  plans  proposed  for  its  solution.  Not 
only  must  the  regulation  take  care  of  the  varying  speed  of  the 
train,  but  the  battery  voltage  changes  according  to  the  state  of 
charge,  so  that  resistance  or  its  equivalent  must  be  inserted  between 
the  lamps  and  the  dynamo  or  battery,  according  to  circumstances, 
in  order  to  keep  the  lamps  at  normal  voltage.  When  one  watches 
the  operation  of  an  axle-lighting  system  which  is  so  carefully  de- 
signed and  adjusted  that  no  perceptible  change  occurs  in  the  bright- 
ness of  the  lights  between  standstill  and  full  speed,  between  the  time 
when  the  battery  is  discharging  and  when  it  is  charging,  one  cannot 
but  admire  the  success  of  the  engineers  in  charge. 

Financial  Considerations. — All  sorts  of  figures  are  given  in  con- 
nection with  the  cost  of  electric  train-lighting  systems,  some  showing 
that  each  electric  system  is  more  expensive  than  any  other,  others 
showing  that  some  particular  electric  system  is  the  cheapest.  The 
real  cost  varies  greatly,  according  to  the  intelligence  with  which  the 
whole  plant  is  operated,  this  intelligence  including  both  that  of  the 
engineer  in  immediate  charge  and  that  of  officers  of  the  road  who 
limit  his  facilities  for  proper  handling  of  the  equipment.    In  any  case. 


the  entire  cuat  of  mainlaininK  the  electric  lighting  •ydetn  is  a  very 
small  proportion  of  the  entire  cost  of  running  the  train,  including 
not  only  the  "operating  expenses,"  but  also  that  part  of  the  general 
expenses  chargeable  tu  the  particular  train.  Ihe  latter  part  of  the 
cost,  which  is  no  inconsiderable  part,  is  not  usually  obtainable. 
I'rom  the  cost  of  operating  the  electric  lights  should  be  deducted 
Ihe  net  profit  from  the  added  traffic  which  is  attracted  from  other 
roads,  or  which  is  created  by  the  improved  luxury  of  travel  on 
electric-lighted  cars.  These  data  are  difficult,  if  not  impossible  to 
secure  with  accuracy.  If  the  added  revenue  created  by  the  electric 
features  of  a  train  bears  to  the  entire  revenue  from  the  train  as  great 
as  or  greater  proportion  than  added  cost  of  electric  light,  above  other 
forms  of  light  bears  to  the  entire  cost  of  running  the  train,  then 
the  electric  light  pays  for  itself. 


Electricity  as  a  Motive   Power  in  Mechanical   Flight. 


By  Dr.  T.  Bvakd  Collins. 

THE  managiiULiit  of  the  Louisiana  Purchase  Kxposition,  soon 
to  be  held  in  St.  Louis,  is  offering  prizes  aggregating  $200,000 
for  the  purpose  of  stimulating  study  and  inducing  activity  in 
the  field  of  dynamic  flight,  and  for  securing,  as  an  attraction  at  the 
exposition,  a  demonstration  of  the  practicability  of  aerial  navigation. 
The  amazing  revelations  of  recent  years  made  by  Nature  at  the  be- 
hest of  her  inquisitors,  have  prcjiared  the  world  for  a  belief  in  the 
possibility  of  aerial  navigation  and  rendered  her  expectant  of  the 
advent  of  some  adequate  means  for  the  accomplishment  of  mechan- 
ical flight.  Indeed,  the  possibility  of  solving  the  problem  is  almost 
universally  admitted;  it  is  a  manageable  machine  that  is  now  called 
for — one  that  may  be  directed  and  controlled  in  all  ordinary 
weather,  rather  than  one,  like  those  hitherto  constructed,  which 
might  only  venture  out  on  the  most  ideal  of  days. 

Mr.   Santos   Dumont  is  just  completing  in   Paris  a  large  model 
of  a  dirigible  bnlioon,  in  which  he  expects  to  carry  pri<;';cngers.    Our- 
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Ml,.     I. — KRXARD    &    KREBS  S    ELECTRIC   BALLOON'. 

ing  the  summers  of  1901  and  1902  he  built  and  sailed  several  struc- 
tures in  succession,  the  most  unique  being  his  No.  4,  familiar  in 
public  prints.  His  No.  6,  with  which  he  rounded  the  Eiffel 
Tower  and  won  the  Deutsch  prize,  was  an  elongated  ellipsoid,  105 
ft.  by  20  in  diameter  at  its  greatest  cross  section.  It  was  provided 
with  a  13-ft.  screw,  which  made  100  r.  p.  m.  The  motor  was  an 
i8-hp  gasoline,  of  the  Buchet  type.  With  this  structure,  the  Bra- 
zilian succeeded  in  rounding  the  tower  and  making  a  record  of  18 
miles  an  hour.  But  the  mildest  of  breezes  was  blowing,  and,  being 
diagonally  across  his  course,  was  utilized  for  tacking  and  was  thus 
a  great  help  in  obtaining  this  favorable  record.  The  best  average 
the  now  famous  balloonist  ever  made  in  a  dead  calm  was  ap- 
proximately 14  miles  an  hour. 

In  1884  M.  Tissandier  demonstrated  afresh  the  practicability  of 
propelling  and  steering  a  balloon,  following  Giflfard,  who  put  the 
first  model  of  this  make  on  exhibition  in  1852.  Tissandier's  aerostat 
was  in  shape  not  unlike  the  Santos  Dumont  No.  6.  It  was  90  ft. 
long  by  30  in  diameter.  It  was  propelled  by  a  lo-ft.  screw,  driven 
by  a  Siemens  motor,  which  was  actuated  by  four  large  bichromate 
batteries  of  six  cells  each,  each  cell  holding  about  six  gallons  of 
solution.  The  motor  made  1,800  r.  p.  m..  the  screw  180.  This  was 
the  first  application  of  electricity  to  the  propulsion  of  aerial  craft. 

The   next   year   Captains    Renard    and   Krebs.   under   commission 
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from  the  French  War  Office,  brought  out  their  dirigible  balloon, 
a  conception  of  the  general  outlines  of  which  may  be  had  by  a  ref- 
erence to  Fig.  I.  This  structure  was  163  ft.  long  by  27J/2  in  great- 
est diameter.  It  was  provided  with  a  23-ft.  screw,  which  made  46 
turns  per  minute.  In  this  case  also  the  power  was  electrical,  thir- 
teen elements  being  employed  and  developing  the  equivalent  of  Sj/i 
hp  on  the  shaft. 

The  first  route  chosen  was  from  north  to  south  over  the  plateau 
from  Chatillon  to  Vervieres.  Between  Choisy  and  Versailles  the 
direction  was  changed  and  the  fore  end  was  pointed  toward  Ver- 
sailles so  that  the  balloon  should  not  get  entangled  with  the  trees. 
Over  Villacoublay  the  aeronants  decided  to  retrace  the  track.  The 
balloon  made  its  half  turn  to  the  right  by  giving  a  very  slight  angle 
to  the  rudder — 11  degs. — and  presently  was  back  again  to  its  start- 
ing place,  having  made  the  distance  of  41/2  miles  in  23  minutes.  Sev- 
eral subsequent  trips  were  made,  all  equally  successful,  the  speed 
sometimes  attaining  14^/2  miles  an  hour.  The  results  obtained  were, 
therefore,  about  the  same  as  those  achieved  by  the  recently  re- 
nowned aeronaut  of  the  Paris  Aero  Club. 

The  engineering  objections  to  this  form  of  flight  are  not  only 
well  known,  but  are  almost  obvious  to  everyone.  It  requires  ap- 
pro.ximately  14  cu.  ft.  of  hydrogen  gas  to  lift  a  pound.  By  the  time 
an  envelope  has  been  made  large  enough  to  hold  sufficient  gas  to  lift 
any  considerable  weight  the  cross-section  presented  for  the  pressure 
of  the  atmosphere  upon  it  while  in  progress,  or  for  resistance  to 
the  air  when  the  air  itself  is  in  motion,  is  so  great  as  to  render 
aerial   navigation   by    this   method    impracticable. 

A  grave  objection  also  to  the  prevailing  method  of  propelling  a 
balloon  is  the  position  in  which  it  has  been  found  necessary  to  place 
the  propelling  instrument — from  15  to  20  ft.  below  the  center  of 
resistance,  it  being  found  impossible  hitherto  to  attach  any  portion 


^    FIG.    2. — PROPOSED    FORM    OF    AIRSHIP. 

of  the  machinery  directly  to  the  fabric  of  the  gas  holder.  And 
finally,  it  is  pointed  out  that  an  aerostat  of  this  character  is  neces- 
sarily so  frail  as  to  render  it  incapable  of  withstanding  the  buflfetings 
to  which  a  practicable  machine  would  be  subjected. 

It  is  to  be  remembered,  however,  that  this  method  of  flight  is 
not  without  its  advocates  in  the  engineering  world — advocates  of 
indisputable  ability — that  at  this  moment  Captain  Renard  is  reliably 
reported  to  be  designing  another  "dirigible"  for  his  government,  and 
that  the  British  military  authorities  also  have  recently  commis- 
sioned Dr.  Barton  to  construct  for  army  uses  a  propellable  balloon, 
in  which  work  he  is  at  present  engaged.  The  question  of  motive 
power  for  aerial  navigation  becomes,  therefore,  a  matter  of  interest. 

Comparing  the  work  of  M.  Santos  Dumont  with  that  of  Tissan- 
dier,  Renard  and  Krebs,  it  would  appear  that  the  Brazilian  has  made 
almost  no  advance  upon  the  achievements  of  his  predecessors,  and 
this,  notwithstanding  the  greatly  improved  facilities  which  might  be 
supposed  to  have  been,  after  a  lapse  of  eighteen  years,  at  his  com- 
mand. 

One  of  the  most  serious  difficulties  encountered  in  the  1902  ex- 
periments was  with  the  engine,  which  was  continually  failing  to 
work,  constantly  threatening  disaster,  and  always  exhausting  its  fuel 
and  thus  altering  the  ascensional  power  of  the  aerostat ;  and  which, 
by  its  vibrations,  so  disturbed  at  times  the  equilibrium  of  the  entire 
system,  as  to  threaten  the  prevention  even  of  the  limited  success 
which  was  eventually  attained. 

With  the  electrical  equipment  of  the  "La  France"  of  Renard  and 
Krebs,  none  of  these  difficulties  made  themselves  manifest ;  and 
when  it  is  remembered  that  the  earlier  balloon  was  very  much  larger 
than  the  later  one;  that,  with  a  lifting  capacity  more  than  three 
times  as  great,  the  speed  attained  was  approximately  the  same,  and 
that   considerable  improvement  has   been   made  in   the  construction 


of  motors  and  batteries  durmg  recent  years,  it  would  seem  that 
electricity  is  a  source  to  which  we  may  reasonably  look  for  the 
motive  power  of  the  coming  aerostat. 

The  theorem  of  low  speed  for  the  propellable  balloon  is  capable  of 
easy  demonstration,  and  must  be  accepted  as  proven.  With  the 
resistance  increasing  directly  as  the  expanse  of  surface  exposed  and 
as  the  square  of  the  velocity,  we  come  presently  to  a  point  where 
progress  is  impossible.  It  may  be  possible  to  obviate  other  disad- 
vantages, but  this  form  of  air  ship  will  always  be  a  slow  sailer. 

As  to  the  disadvantages  of  the  propeller's  present  position,  the 
electric  motor  offers  the  only  method  of  removal.  The  late  M. 
Severo  sought  to  do  this  by  swinging  his  great  balloon  in  an  im- 
mense frame  and  placing  the  propeller  at  its  upper  end,  so  that  the 
line  of  traction  would  correspond  with  the  center  of  resistance; 
power  being  transmitted  to  the  screw  by  means  of  gear  wheels  and 
shafting  from  a  gasoline  engine,  which  stood  but  three  feet  below 
the  bottom  of  the  balloon.  The  consequence  was  that  on  the  very 
first  ascent,  at  an  elevation  of  more  than  a  thousand  feet,  the  bal- 
loon exploded,  precipitating  the  unfortunate  aeronauts  to  a  terrible 
death. 

For  rendering  the  envelope  of  the  aerostat  rigid  and  less  frail, 
it  is  proposed  to  construct  a  frame  consisting  of  a  horizontal  axis 
of  steel  tubing  to  which  rims  are  attached  at  certain  intervals  by 
means  of  wire  stays,  just  as  the  rim  of  a  bicycle  wheel  is  joined  to  its 
hub.  The  envelope  is  then  drawn  over  the  frame,  which  offers  also 
opportunity  for  the  attachment  of  certain  parts  of  the  mechanism. 
(See  Fig.  2.) 

Now,  while  hydrogen  gas  is  combustible,  it  is  only  so  in  the  pres- 
ence of  oxygen,  and  it  is  itself  not  a  supporter  of  combustion.  A 
familiar  experiment  in  our  college  laboratories  is  the  filling  of  a  test 
tube  with  hydrogen  gas,  setting  fire  to  the  gas  escaping  from  the 
mouth  of  the  tube,  and  at  the  same  time  extinguishing  the  taper 
by  thrusting  its  lighted  end  into  the  depths  of  the  tube.  It  shows 
that  in  the  handling  of  hydrogen  there  is  a  zone  of  danger  from 
fire,  but  passing  beyond  this  zone  to  the  interior  of  the  containing 
vessel,  combustion  cannot  take  place ;  so  that  the  interior  of  the 
gas  bag  is  the  safest  place  for  the  motor. 

There  is  thus  offered  a  basis  for  an  advantageous  plan  of  con- 
struction. The  propeller  may  be  placed  at  the  center  of  the  resist- 
ance, as  shown  by  the  lines,  a  and  a,  in  Fig.  3.  A  minimum 
amount  of  shafting  running  down  the  tubular  axis  would  connect 
the  screw  with  the  motor,  which  would  be  placed  at  c  in  the  interior 
of  the  balloon.  Proper  packing  would  preclude  the  admission  of 
air.  Conductors  would  lead  to  the  motor  through  the  posterior  por- 
tion of  the  axial  tubing,  thence  to  the  batteries  in  the  car  below, 
which  could  be  in  such  proximity  to  the  body  of  the  balloon  and 
so  attached  to  it  as  to  render  the  entire  structure  a  unit  instead  of  a 
system,  the  advantage  of  which  is  too  obvious  to  need  comment. 
But,  however,  obvious  the  advantage  of  the  above  arrangement,  it 
is  also  obvious  that  only  an  electric  motor  may  be  placed  in  the 
position  proposed,  all  others  requiring  oxygen  in  their  operation, 
the  more  common  forms  involving  the  use  of  fire  also.  But  with  a 
rigid  balloon  having  its  propeller  operating  in  a  line  with  its  center 
of  resistance  and  an  electric  motor  swung  to  the  framework  of  its  ' 
interior,  the  power  available  would  be  greatly  conserved  and  the 
aerostat  might  be  expected  to  make  nnich  better  headway  than  has 
heretofore  been  attained. 

Two  plans  are  proposed  for  the  accomplishment  of  mechanical 
flight,  properly  so  called,  i.  e.,  aviation  in  which  the  gas  bag  plays 
no  part,  the  structure  performing  its  purpose  by  mechanical  means 
alone.  One  of  these  is  the  flying  machine,  in  which  flight  is 
achieved  by  the  direct  reaction  obtained  by  means  of  its  moving 
parts,  as  vertical  screws,  vibrating  wings  and  the  like;  the  other 
is  the  soaring  machine  or  air  runner,  depending  for  its  support 
upon  plane  surfaces,  aero  planes,  at  a  small  angle  of  inclination, 
driven  rapidly  through  the  air  by  means  of  screws  or  some  other 
form  of  propulsion.  Of  these  methods,  the  flying  machine  is  less 
developed,  not  having  received,  as  it  seems  to  the  author,  the  time 
and  attention  it  deserves. 

The  most  successful  machine  of  the  other  make  is  Professor  S.  P. 
Langley's  .Aerodrome,  the  first  authoritative  account  of  which  was 
given  in  this  country  at  the  Conversazione  of  the  American  Institute 
of  Electrical  Engineers  in  1901,  a  complete  report  having  been  re- 
cently issued  by  the  Smithsonian  Institute.  The  Aerodrome  had  54 
square  feet  of  sustaining  surface  disposed  as  rigid  wings.  They 
measured  14  ft.  from  tip  to  tip.  and  the  w-eight  of  the  entire  struc- 
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lure  was  jo  iMJimds.  It  wuh  ilnvcii  l>y  twin  screws  pl.icciJ  ainnKlnps, 
.49  sliowii  ill  I'nj.  ,\,  the  power  being  provided  by  a  ^t^•am  ciigiiic  of 
l!  J  lip  liiiKiiity,  tlie  ciiiiipmcnt  coiiiplclc— engine,  boiler,  firegrate  and 
all,  Meigliiiig  less  than  7  puiinds.  This,  ol'  course,  is  much  lighter 
III  proporiioii  to  power  than  wc  may  hope  to  obtain  with  an  dec 
triial  eiiiiipmeni,  but  the  items  of  fuel,  water,  eic,  must  be  added 
in  the  case  of  the  engine,  whereas,  in  compulinK  the  weight  of 
electrical  motive  power,  these  items  arc  entirely  eliminated;  this 
should  go  a  long  way,  in  a  practical  machine,  towards  equalizing 
the  two  systems,  considered  only  from  the  viewpoint  of  weight. 

The  matter  of  vibrations  will  always  be  of  importance  in  the  mo- 
tive mechanism  of  airships,  since  the  stability,  dilVicult  enough  to 
attain  even  under  the  most  favorable  conditions,  will  be  greatly  af- 
fected thereby;  and  on  account  also  of  the  fact  that  the  Hying  struc- 
ture will  necessarily  be  as  frail  in  framework  as  is  consistent  with 
safety,  it  will  be  particularly  important  that  all  such  vibrations  be 
eliminated.  Only  the  electric  motor  olTers  the  smooth  running  con 
ditions  called  for.  Moreover,  the  exhaustion,  en  route,  of  the  fuel, 
water,  etc. — the  continual  alteration  in  load  with  the  progress  of  thij 
journey,  as  would  be  the  case  if  an  engine  were  used,  would  be  a 
possible  disadvantage  in  any  form  of  airship,  as  it  certainly  is  with 
the  balloon  as  built  at  the  present  time. 

The  sole  objection  to  electricity  as  a  motive  power  for  aerial  navi- 
gation is  the  weight  involved ;  in  every  other  respect  it  is  the  ideal 
power  for  the  purpose.  Regarding  this  feature,  two  observations 
may  be  made.  One  of  these  is  that  extraordinary  lightness  is  not  a 
sine  qua  non  of  successful  flight :  and  the  other  is  that  we  probablv 


FIG.   3. — L.-\NGLEY  S   .\ERODROME. 

have  not  yet  reached  the  limit  of  lightness  possible  in  the  construc- 
tion of  batteries  and  motors. 

The  weight  of  the  average  pigeon  is  one  pound,  and  the  measure- 
ment of  its  muscle  development  shows  it  to  possess  1-83  of  a  horse- 
power. The  wild  goose  has  a  weight  of  9  pounds,  with  a  muscle 
development  of  only  .026  of  a  horse-power,  or  i  hp  to  every  346 
pounds.  This,  of  course,  includes  the  flying  creature  complete;  but 
suppose,  in  the  case  of  the  airship,  that  a  large  margin  be  allowed 
for  the  weight  of  the  structure,  we  would  still  have  from  150  to 
200  pounds  to  put  into  every  horse-power.  This  is  at  present  within 
the  limits  of  possibility.  It  is  claimed  that  the  new  Edison  battery 
weighs  less  than  61  pounds  per  horse-power,  and  it  is  not  apparent 
at  present  how  this  can  be  improved  upon,  though  even  such  an 
achievement  is  not  inconceivable;  but  motors  might  very  readily  be 
reduced  one-half  in  weight  by  using  aluminum  wherever  practicable 
and  cutting  away  all  surplus  metal  in  the  make-up.  The  fact  is  that 
the  demand  for  lightness  in  electrical  power  construction  has  not 
been  such  as  to  induce  inventors  to  strive  for  the  attainment  of  this 
object.  When  the  time  comes  they  will  not  be  found  wanting.  In 
the  meantime,  the  statement  still  stands  that  electricity  is  the  ideal 
motor  pcvvei    :-i  mechanical  flight. 


Wireless   Congratulations  to  the   Pope. 

On  the  occasion  of  the  recent  jubilee  celebration  of  the  Pope  at 
Rome,  Cardinal  Gibbons  transmitted  a  congratulatory  message  to  the 
Pope  by  wireless  telegraph  across  the  ocean.  The  message  was  sent 
from  this  side  and  received  at  Poldhu  in  England,  and  thence  trans- 
mitted bv  wire  to  Rome. 


1  lie    ncylaiid  induction    Motor      1- 


Mv  UoY  Dk    la  Touk. 

MUCH  has  been  said,  of  late,  concerning  a  new  arrangement 
devised  by  Mr.  A.  Hey  land,  which  makes  it  possible  to 
design  induction  motors  having  a  power  factor  cipial  to  unity. 

The  articles  published  in  various  scientific  periodicals  by  the 
inventor  himself  confine  themselves  to  a  summary  description  of  the 
lonsiruction  of  the  new  machine,  without  attempting  to  disctus 
the  theoretical  considerations  involved,  and  without  seeking  to 
explain  the  operaticni  of  the  machine  by  means  of  diagrams. 

The  author  has  thought  it  expedient  and  opportune  to  discuss 
the  nature  of  this  invention,  and  by  showing  what  modifications  it 
introduces  in  the  operation  of  the  ordinary  induction  motor,  and 
also  by  giving  a  method  of  calculation  for  a  machine  of  that  type 
designed  to  meet  certain  given  requirements. 

In  order  to  avoid  complicating  matters  loo  much  at  the  <jutset,  we 
will  suppose  that  wc  are  dealing  with  an  ordinary  induction  motor 
having  a  stator  winding  of  negligible  ohmic  resistance. 

Wc  will  also  assume,  and  for  the  same  reason,  that  there  is  no 
magnetic  leakage,  and  that  the  diagram  of  operation  is  represented 
by  Fig.  I,  wherein,  for  a  motor  in  normal  operation,  O  A  represents 
the  magnetizing  effect  Mi  of  the  rotor  winding,  while  //  B  repre- 
sents the  magnetizing  effect  Mi  of  the  stator  winding  (the  relative 
directions  being  indicated  by  the  arrow  heads),  and,  finally,  OB 
represents  the  resultant  of  these  two  effects.     0  B  will  consequently 


FIG.    I. — DI.\GR.\M   OF   OPERATION. 

indicate,  but  according  to  a  different  scale,  the  amount  and  direc- 
tion of  the  resultant  single  magnetic  flux,  0,  passing  through  the 
cores  of  both  the  rotor  and  the  stator. 

Since  the  primary  current,  u,  is  in  phase  with  A  B  (on  the  assump- 
tion that  there  are  no  losses  in  the  iron),  and  since  the  e.m.f.,  ei, 
induced  in  the  primary  winding  by  the  resultant  magnetic  field,  may 
be  represented  by  a  distance  on  the  line  O  A,  then  (the  resistance, 
Ri,  being  assumed  to  be  negligible)  the  angle  of  lag  will  be  repre- 
sented by  the  angle  O  A  B. 

If  we  now  wish  to  neutralize  this  angle  of  lag,  it  is  indispensable 
that  the  straight  line,  A  B,  should  become  parallel  to  O  A,  or,  in 
other  words,  that  the  primary  current,  ii.  should  be  in  phase  with 
the  difference  of  potential  applied  at  the  motor  terminals,  £1,  whose 
direction  (phase  relation)  is  exactly  opposed  to  that  of  e^,  the  e.m.f. 
induced  by  the  resultant  magnetic  field. 

But  the  difference  of  potential  at  the  motor  terminals  being  con- 
stant, such  is  also,  of  necessity,  the  case  with  e-i,  the  induced  e.m.f., 
and,  consequently,  it  is  also  the  case  with  the  magnetic  field.  <I), 
which  produces  this  e.m.f. 

We  know  that  this  magnetic  field  (<I>)  is  produced  only  by  the 
resultant  magnetic  effects  of  the  primary  and  secondary  windings. 
It  follows  that  if  the  current,  k,  or  the  primary  m.m.f..  Mi,  under- 
goes a  change  in  phase  relation  until  it  is  directed  along  the  line 
B  C.  the  secondary  m.m.f.,  M2,  will  have  its  inclination  changed  from 
0  ^  to  O  C. 

The  same  result  might  be  obtained  if  there  were  sent  in  the  sec- 
ondary winding,  by  any  means  whatsoever,  a  current,  Vi,  whose 
phase  is  the  same  as  that  of  the  vector,  A  C. 

This  auxiliary  current,  i"^.  will  combine  with  the  current,  i'j,  pro- 
duced by  the  resultant  magnetic  field,  ^,  to  give,  in  the  rotor,  a 
resultant  magnetizing  effect,  represented  in  magnitude  and  in  direc- 
tion by  O  C. 

It  would  seem,  at  first  glance,  as  if  we  should  arrive  at  the  same 
result  by  producing  the  magnetizing  effect  A  C  in  the  stator. 

Such  is  not  the  case,  however ;  for  the  diagram  shows,  in  fact, 
that  the  lag  of  the  current  B  C  would  be  0°,  while  that  of  the  current 


•  Reprint  of  a  chapter  specially  written  for  the  American  edition  of  the 
author's  work  on  "Induction  Motors."  a  translation  of  which  book  by  Mr.  C. 
O.   Mailloux  is  now  on  the   press. 
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A  C  would,  on  the  contrary,  be  90°. 

The  resultant  of  these  two  currents  would  be  B  A,  and  the  final 
power  factor  would  be 

cos  ^  =  cos  O  A  B, 
as  before.     Nothing  would,  therefore,  have  been  gained  thereby. 

The  current  B  C  would,  by  itself,  produce  the  whole  output,  while 
the  current  A  C  would  produce  the  resultant  magnetic  field,  the 
magnetizing  effect  of  the  secondary  being,  all  the  time,  neutralized 
by  that  of  the  primary  component,  B  C. 

We  will  see,  later  on,  that  by  producing,  in  the  rotor,  the  fictitious 
magnetic  flux,  A  C,  the  result  is  no  longer  the  same. 

Let  us  first  note  that  if  we  want  the  torque  to  be  the  same  as  it 
was  before  changing  anything  in  the  machine,  the  point  C  must  be 
placed  at  the  intersection  of  the  straight  line,  B  C  (which  is  par- 
allel, to  OA),  and  of  the  straight  line,  A  C  (which  must  retain  the 
same  direction  as  OB). 

The  pull  producing  the  torque  is,  in  fact,  proportional  to  the 
product  of  the  magnetic  field  by  that  component  of  the  resultant 
current  of  the  rotor,  which  is  perpendicular  thereto.  This  pull  is, 
therefore,  proportional  to  the  area  of  the  triangles  such  as  0  B  A 
and  OBC. 

We  might  also  reason  in  the  following  manner : 

Since  the  lag  must  pass  from  0°  to  0°,  we  must  have  for  the  same 
output  £C  =  ^5  cos  0.  The  diagram,  OACB,  is,  therefore,  a 
rectangle. 

It  is  evident  that  the  application  of  the  Heyland  principle  will 
not  modify,  in  any  respect,  the  importance  of  the  slip. 

In  order  to  introduce  the  current  u"  into  the  secondary,  the  in- 
ventor has  made  use  of  a  rotor  arranged  like  the  armature  of  a 
direct-current  dynamo ;  that  is  to  say,  provided  with  an  ordinary 
wave  winding  and  with  a  commutator. 

By  applying  to  this  commutator  three  sets  of  brushes  placed  120° 
apart,  it  is  possible  to  produce,  in  the  armature,  the  effect  of  a 
three-phase  winding  with  delta  connection,  which  will  remain  fixed 
in  space,  notwithstanding  the  rotation  of  the  conductors.  On  the 
end  of  the  rotor  opposite  to  the  commutator,  the  winding  is  con- 
nected, at  three  points,  to  three  collector  rings;  hence,  if  we  remove 
the  three  sets  of  brushes,  above  mentioned,  there  remains  only  the 
armature  of  an  ordinary  induction  motor. 

The  same  rotor  winding  is  thus  made  to  combine  the  charac- 
teristic features  of  two  distinct  windings. 

It  is  evident  that  in  analyzing  what  takes  place,  we  can  study  sep- 
arately the  effects  of  the  two  windings  thus  arranged,  and  then  super- 
pose the  results. 

The  "first  winding,"  being  the  ordinary  winding,  which  connects 
with  the  three  collector  rings  and  which  is  already  well  known,  will 
not  require  extended  study. 

It  is  not  at  all  fixed  in  space,  but  takes  part  in  the  rotation  of  the 
rotor.  It  therefore  slips  slowly  in  the  magnetic  field  of  the  air-gap 
and  produces  a  reaction,  or,  to  put  it  differently,  a  fictitious  flux, 
O  A,  which  moves  with  the  same  speed  as  that  of  the  stator  field, 
and  which,  naturally,  has  an  equal  number  of  poles. 

In  thus  slipping  in  the  field  O  B,  it  gives  rise  to  an  e.m.f.,  e^, 
producing,  in  each  of  the  three  branches,  a  current, 
^2 


ti   = 


R, 


In  this  equation,  R:  =  the  ohmic  resistance  of  each  winding,  and 
e'i  is  given  by  the  well-known  relation, 

c'  =  0.826  ZBLV  10'  volts. 
wherein 
Z  ;=  the    number   of   actual    conductors    connected   in    series,    in 

each  phase, 
B  =  the  effective  density  of  the  magnetic  field  of  the  air-gap,  in 

gausses, 
L  =  the  axial  length  of  the  core  of  the  rotor  in  cm, 
V  =  the  peripheral  velocity  of  the  rotor  in  cm  per  second,  and 
0.826=  a  coefficient  which  applies  to  three-phase  armatures  having 
wave  windings. 
The  fictitious  flux  produced  by  the  reaction  of  this  winding  would 
cause,  in  the  air-gap,  an  effective  magnetic  density, 

n  -^  X   ^' 

B  = gausses, 

3  />  X  rf 
where 
5"  =  the  total  number  of  active  conductors  of  the  rotor, 
p  ^  the  number  of  poles, 


/.'  =  the  effective  current,  in  amperes,  in  each  of  these  conduc- 
tors, 

(/  =  the  (radial)  distance  across  the  air-gap,  in  cm,  slightly  in- 
creased to  make  up  for  the  reluctance  of  the  iron,  and 
for  the  openings  (slits)  between  the  outer  ends  of  the 
teeth  of  the  cores. 

The  "second  winding"  is  the  same  as  a  winding  having  delta 
connection,  owing  to  the  three  sets  of  fixed  brushes. 

As  already  stated,  this  winding  is  the  same  as  if  fixed  in  space; 
and  its  position  is,  therefore,  independent  of  the  rotation  of  the 
armature   (rotor). 

Since  the  brushes  are  supplied  by  the  same  source  of  current  as 
the  winding  of  the  stator,  this  rotor  winding  tends  to  produce  a 
magnetic  flux,  revolving  with  the  same  velocity  as  that  of  the 
stator,  or  that  in  the  air-gap,  which  is  the  only  magnetic  field  result- 
ing from  the  combination  of  all  the  magnetizing  effects  brought  into 
play. 

Since  each  of  the  branches  of  the  second  winding  has  a  number 
of  active  sides  equal  to  that  of  the  pnases  of  the  first  winding,  the 
e.m.f.  induced  by  the  magnetic  field  of  the  air-gap  will  be  the  same 
in  both  cases,  for  the  velocity  of  the  conductors  in  this  magnetic 
field  always  remains  equal  to  that  of  the  slip. 

The  currents  in  this  second  winding  are  naturally  in  phase  with 
the  reaction  A  C,  whose  direction  is  that  of  the  magnetic  flux,  O  B, 
in  the  air-gap. 

It  follows  that  the  e.m.f.  induced  by  the  magnetic  field  in  this 
second  winding  will  have  a  lag  of  a  quarter  of  a  phase  behind  A  C, 
and  its  direction  will  be  along  the  line  A  D  (Fig.  2). 

If  we  plot  the  values  of  the  product  i"Rs,  along  A  C,  according 
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FIG.    2. — DIAGRAM    OF   OPF.RATION. 

to  the  scale  of  volts,  we  will  find,  by  completing  the  parallelogram 
of  vectors,  the  magnitude  and  direction  of  the  e.m.f.  which  should 
be  applied  to  the  brushes  in  order  to  produce  the  required  current, 
x",  in  the  second  winding  aforesaid. 

The  potential  difference,  E-,  applied  at  the  brushes,  however,  is 
obtained  from  the  primary  source  of  current,  and,  consequently, 
cannot  have  any  phase  difference  with  respect  to  the  right  line,  O  A, 
which  indicates  the  phase  of  the  primary  current  at  the  instant  of 
time  under  consideration.  The  e.m.f.,  £2,  as  indicated  in  Fig.  2, 
lags  by  an  amount  equal  to  the  angle  OAF  behind  the  e.m.f.  in  the 
primary  circuit. 


Automatic  Telephony  at  Westerly,  R.  L 


The  Westerly  Automatic  Telephone  Company  has  issued  lately 
the  following  data  about  its  work  and  progress : 

A  little  over  a  year  ago,  when  the  Automatic  Company  was  first 
proposed,  the  Providence  (Bell)  Company  had  about  75  subscribers 
in  Westerly.  By  a  reduction  of  25  per  cent  on  all  rentals  and 
vigorous  canvassing  it  increased  its  exchange  list  to  about  110 
subscribers  in  Westerly,  with  rates  ranging  from  $18  upward.  The 
Automatic  Company's  rates  are  $20  for  house,  and  $30  for  business 
telephones.  To-day  the  Automatic  Company  has  180  subscribers 
connected,  with  200  names  on  the  list  and  additional  ones  constantly 
coming  in. 

The  entire  capital  stock,  $25,000,  was  underwritten  at  the  start, 
but  the  project  has  grown  so  rapidly  away  from  and  beyond  the 
original  expectations  that  the  company  has  petitioned  the  Legisla- 
ture for  right  to  increase  its  capital  stock  from  $25,000  to  $100,000. 
In  addition  to  our  own  pole  lines  throughout  the  town  equipped 
with  ample  cable  capacity  and  with  strictly  first-class  construction, 
the  company  has  built  five  miles  of  line  to  Watch  Hill,  and  has  ob- 
tained from  the  town  the  right  to  build  to  Noyes  Beach  (Weeka- 
paug,  six  miles),  where  connections  will  be  made  with  lines  to 
Narragansett  Pier  and  Peacedale.  The  company  has  petitioned  for 
rights  to  build  a  line  through  Potter  Hill,  Ashaway,  Xiantic,  Wood 
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Vou  XLI.  No.  II. 


Kivcr  Junction  .iiid  Cirulina  l<i  Kcnyon  (17  niilc»>,  a  very  i*rojipcr- 
ous  territory  now  entirely  without  telephone  (ncilitic.s. 

A  careful  eMinuiic  of  liie  reasonable  expectations  of  the  business 
actually  in  sight  is,  that  by  next  summer,  when  the  Watch  Hill  sub- 
cxchaiiKC  aiul  tin-  country  toll  lines  are  in  operation,  the  company 
v\ill  have  at  least  ,\ix>  subscribers  on  its  exchange  list.  The  gratify- 
iiiK  promptness  with  which  the  quarterly  rental  bills  are  paid  in  ad- 
vance fully  confirms  the  universal  expression  of  entire  satisfaction 
with  the  (|uality  of  the  service. 


Recent  niectrochemical  Developments. 


I!V     t'l.l.NlO.N'      I'SII,      TOWNSKNI). 


Kl-KCrRIC    HKNACi:. 

In  general  construction  an  electric  furnace  recently  patented  by 
M.  Paul  Louis  Toussaint  Hiroult  follows  ihc  lines  of  the  early  device 
of  Slawianoflf.  That  is  to  say,  it  comprises  a  crucible  for  containing 
molten  metal,  two  electrodes  above  the  surface  of  the  niilal,  and 
electrical  connections  for  striking  two  arcs  in  scries.  The  electrodes 
arc  separately  adjustable,  and  two  voltmeters  are  used  for  the  guid- 
ance of  the  operator  in  controlling  the  resistance  between  cither 
carbon  and  the  bath.  The  accompanying  diagram  shows  a  crucible, 
a,  provided  with  a  tap  hole  and  slag  spout,  and  two  vertical  carbons, 
h  b.  the  electrical  connections  being  such  that  the  path  of  the  current 
is  from  the  first  carbon  to  the  bath  and  from  the  bath  to  the  second 
carbon.    The  electrodes  are  mounted  upon  swinging  brackets,  k,  and 


HEROULT    ELECTRIC  FURN.VCE. 

provided  with  means,  g,  h,  i,  for  their  independent  manual  adjust- 
ment. Voltmeters,  m,  are  interposed  as  shown  in  circuits  between 
each  carbon  and  the  bath.  The  electrical  connection  of  the  voltmeter 
circuits  to  the  bath  of  molten  metal  is  made  through  a  rod  of  the 
^ame  metal  projecting  through  the  refractory  lining  of  the  crucible; 
this  rod  may  become  fused  at  its  inner  end  in  operation,  but  the 
electrical  connection  is  sufficiently  maintained. 

A  layer  of  slag  or  ore  is  shown  as  overlying  the  metal  and  inter- 
posed between  it  and  the  carbons.  The  arcs  are  described  as  playing 
through  this  insulating  layer,  whereas  a  truer  conception  of  the 
action  would  probably  be  gained  by  considering  the  furnace  as  of 
the  resistance  type,  the  heat  being  developed  in  this  slag.  The  com- 
position of  the  slag,  or  rather  resistance-heater,  should  be  related 
in  some  manner  to  the  process  which  is  being  carried  out  in  the 
furnace.  In  reducing  operations  it  may  be  merely  the  unconverted 
charge;  for  dephosphorizing  iron  it  may  be  the  basic  reagent  of  the 
Thomas'  process;  and  for  the  production  of  chromium,  nickel  or 
tungsten-steels  it  may  be  either  a  neutral  silicate  or  any  basic  or 
acid  reagent  required  for  the  purification  of  the  metal. 

EDISON    BATTERY. 

The  latest  modification  of  the  Edison  battery  comprises  insoluble 
active  materials,  briquetted  and  retained  in  perforated  pockets  in  a 
metal  frame — the  construction  rendered  familiar  by  the  earlier  pat- 
ents. The  patent  now  issued  deals  particularly  with  the  element, 
which  is  oxidized  on  discharge  and  reduced  in  charging.  Essentially 
this  element,  as  now  described,  consists  of  the  oxide  of  cobalt,  and 


ik  produced  by  the  cuutiouii  calcination  in  air  of  the  corresponding 
oxalate.  The  conductivity  of  the  oxide  bciUK  low,  it  ix  advisable,  for 
the  purpose  of  insuring  the  electrical  activity  of  the  entire  mail, 
tu  mingle  with  it  a  better  conductor,  for  which  purpose  mercury, 
copper  or  foliated  graphite  arc  suggested.  If  mercury  be  used  it 
is  added  as  an  oxide  and  reduced  in  charging  the  battery,  whereas 
copper  is  added  in  finely  divided  metallic  form.  The  average  voltatjc 
of  such  an  elcilnide,  opjioscd  in  a  20  per  cent,  caustic  potash  solution 
to  the  clectroile  heretofore  described  as  consisting  of  nickel  hydroxid 
and  graphite,  is  given  as  i.io. 

PLATING   UATH. 

Josepha  Chicle,  of  Brussels,  proposes  a  new  plating  bath  for  an 
old  purpose.  As  is  well  known,  objection  has  cjflen  been  made  to  the 
use,  particularly  in  surgical  instruments,  of  an  intermediate  coating 
of  copper  between  the  steel  of  the  tool  and  the  (usually  silver)  final 
coating.  A  very  slight  amount  of  wear  upon  points  or  edges  will 
lay  bare  the  intermediate  coating,  and  the  toxic  qualities  of  copper 
render  its  presence,  if  not  positively  injurious,  at  least  undesirable. 
The  substitute  metal  in  the  present  case  is  tin,  which  is  said  to  be 
deposited  from  a  bath  of  the  particular  composition  given  below  in 
a  form  which  is  not  only  adherent  to  the  steel,  but  to  which,  in  turn, 
the  silver  adheres  with  all  the  tenacity  which  it  displays  toward 
copper. 

The  bath  used  for  eleclrodepositing  tin  is  made  by  dissolving  in 
nine  liters  of  water  500  gm  of  sodium  pyrophosphate,  and  100  gm 
of  stannous  chloride,  and  adding  to  this  solution  50  gm  of  aluminum 
nitrate  and  an  equal  ([uantity  of  magnesium  nitrate  dissolved  in  a 
liter  of  water.  Anodes  of  aluminum  and  tin  are  used  during  the 
plating,  and  the  patentee  asserts  that  both  aluminum  and  magnesium 
enter  into  the  composition  of  the  deposit  and  determine  its  unexpected 
properties. 


Ries  Patents  Sold  at  Auction. 


.At  an  auction  sale  in  Baltimore,  March  3,  there  were  sold  in  ac- 
cordance with  a  court  decree,  the  rights  to  47  patents  and  18  patent 
applications  in  the  name  of  Elias  E.  Ries,  the  purchaser  being 
Arthur  G.  Thompson,  of  New  York,  and  the  price  paid,  $60,000. 
The  decree  followed  a  lengthy  litigation  on  a  bill  of  complaint  of 
Albert  H.  Hutchinson,  praying  for  the  dissolution  of  the  co-part- 
nership of  Ries  &  Henderson  and  the  liquidation  of  its  affairs  by 
receivers  and  an  accounting  of  the  business  by  its  co-partner,  Mr. 
Ries. 

According  to  the  terms  of  the  decree,  the  patents  were  first  of- 
fered by  groups,  there  being  13  groups.  The  separate  bids  aggre- 
gated $59,700,  or  $300  less  than  the  bid  for  the  entire  lot.  There 
was  considerable  competition  for  some  of  the  patents.  For  those 
covering  conduits  for  electric  and  cable  railways  there  was  a  bid 
of  $10,500  by  the  United  States  Electrical  and  Development  Com- 
pany, which  also  bid  $35,000  for  the  patents  on  railway  systems,  and 
$12,200  for  the  patents  on  induction  railway.  The  distribution  of 
the  patents  in  groups  was  as  follows : 

-Automatic  signaling  device  for  railroads,  one  patent  (1886)  ;  elec- 
tric welding  and  tempering,  10  patents  (1887-1896),  and  5  applica- 
tions (1888-1893)  :  electric  riveting,  4  patents  (1889-1891);  electric 
soldering,  i  patent  (1892);  electric  heating.  5  patents  (1888),  and 
3  applications  (1888)  ;  induction  coils,  generators  and  motors,  5 
patents  (1888)  ;  overhead  conductors  for  electric  railways,  i  patent 
(188S),  and  I  application  (1887)  :  brake  and  traction  systems,  4 
patents  (1887-1891),  one  of  which  is  subject  to  a  license  to  the  Otis 
Elevator  Company ;  conduits  for  electric  and  cable  railways,  8  pat- 
ents (1886-1889)  ;  electric  railway  systems,  4  patents  (1888-1889), 
and  4  applications  (1886-1891)  ;  railway  systems,  transformers.  3 
patents  (1889-1899),  and  2  applications  (1887-1889)  ;  the  1899  pat- 
ent is  subject  to  an  agreement  dated  November  22.  1893,  between  the 
then  owners  and  Mr.  George  Westinghouse ;  induction  railway,  I 
patent  (1891),  and  2  applications  (1892)  ;  apparatus  for  removing 
snow  and  ice  from  railway  tracks,  i  patent   (1888). 

Almost  all  of  the  patents  were  issued  prior  to  1889,  and  therefore 
have  but  a  short  remaining  life.  The  applications  are  probably  all 
forfeited  for  lack  of  prosecution  during  the  statutory  period.  It 
is  rumored  that  the  purchaser  represented  one  of  the  large  electrical 
manufacturing  companies. 
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New  Telephone  Patents. 


The  Patent  Office  issue  of  February  24  is  rather  noteworthy,  as 
ii  contained  no  telephone  patents.  On  the  other  hand,  the  issue  of 
the  next  week,  March  3,  as  if  to  make  up  for  the  previous  deficiency, 
appears  with  no  less  than  seven  such  patents.  Of  these  three  are 
for  transmitters,  an  apparently  never-failing  subject  for  the  efforts 
of  inventors.  One  of  these  new  transmitters  is  of  the  microphone 
type,  one  is  of  the  Running's  or  granular  type,  while  the  third  is 
nondescript.  Two  views  of  each  of  these  transmitters  are  shown  in 
Fig.  I. 

At  the  left  of  this  figure  the  new  granular  transmitter  appears. 
This  is  the  invention  of  A.  F.  Lawson,  of  Huffalo,  N.  Y.,  the  chief 
novelty  consisting  in  arranging  the  button  within  a  resonating  cham- 
ber partly  formed  of  the  diaphragm  or  diaphragms.  The  idea  is 
that  sound  waves  of  a  given  intensity  passing  into  the  closed  chamber 
will  effect  a  greater  change  in  the  transmitter  button  than  they  do 
in  the  usual  types  of  transmitter  where  they  impinge  on  the  dia- 
pliragm  from  without.  The  construction  is  very  simple,  but  the 
diaphragms  appear  to  be  too  nuich  exposed  to  damage  from  external 
sources  Damage  from  any  undue  internal  pressure  is  guarded 
against,  the  milled  head  adjusting  screws  acting  as  stops. 

The  transmitter  in  the  middle  of  the  figure  is  an  adjustable  micro- 


of  ordinary  practice.  In  the  cut  springs  for  two  octaves  are  shown. 
It  seems  highly  improbable  that  such  a  device  will  transmit  speech 
with  great  success,  although  for  less  complicated  vibrations  it  is 
conceivable  that  with  proper  design  it  might  be  made  more  efficient 
than  the  diaphragm  transmitter. 

In  Fig.  2  there  is  shown  the  circuit  of  a  delightfully  simple  central 
energy  system  in  which  with  a  minimum  of  apparatus  all  the  signals 
usual  with  this  type  of  system  are  provided.  As  may  be  seen  from 
the  figure,  the  transmitter  current  is  fed  directly  to  the  subscribers' 
lines  through  retardation  coils  in  the  form  of  relays.  The  talking 
wires  of  the  cord  circuit,  therefore,  serve  merely  to  loop  the  two  lines 
together.  The  signal  wire  of  the  cord  circuit  contains  no  apparatus 
but  the  two  supervisory  lamps.  The  operation  of  the  system  is  as 
follows:  When  the  subscriber,  X,  desiring  to  make  a  call,  removes 
his  receiver  from  the  hook,  completing,  as  usual,  a  circuit  across 
between  the  two  sides  of  his  line,  relays.  A' ,  both  operate,  as  both  ar** 
in  series  in  a  battery  circuit  completed  by  X's  action.  The  lower 
relay.  A',  through  its  contact,  connects  X's  line  lamp  to  battery,  while 
the  upper  A'  completes  the  circuit  to  the  grounded  side  of  the  battery. 
The  line  lamp,  L,  thus  lights,  notifying  the  operator  that  X  desires 
to  talk.  Now  when  the  plug,  P',  is  inserted  into  one  of  the  jacks 
of  line  X,  in  answering,  it  will  be  noted  that  a  second  circuit  from 
the  battery  extending  through  the  lamp,  L',  is  completed.     It   will 


Fig.   I. — Three  New  Telephone  Transmitters. 


phone.  Within  the  usual  enclosing  shell  at  the  rear  of  the  diaphragm 
a  small  carbon  cylinder  with  a  hemispherical  head  is  mounted.  Just 
to  the  rear  of  this  there  is  mounted  upon  trunnions  a  carbon  block 
having  a  circular  aperture  rising  from  the  center  of  the  front  face 
to  a  point  somewhat  above  the  center  of  the  rear  face.  Within  this 
hole  a  small  carbon  ball  or  pellet  is  placed  resting,  as  shown,  partly 
within  the  hole  and  against  the  rounded  end  of  the  carbon  cylinder. 
A  loose  buffer  of  cotton  wool  is  put  in  the  hole  behind  the  pellet, 
to  avoid  breaking  the  circuit  under  excessive  excitation.  The  sen- 
sitiveness of  the  microphone  depends  upon  the  initial  pressure  at 
the  contacts,  which  may  be  varied  at  will  in  this  case  by  revolving 
the  carbon  block  upon  its  trunnions.  Thus,  for  very  sensitive  work- 
ing the  axis  of  the  ball  guide  or  hole  is  brought  toward  the  hori- 
zontal, and  vice  versa,  the  axis  is  made  to  approach  the  vertical  as 
the  reciuirements  for  volume  decrease.  Charles  Holmok  is  the  in- 
ventor of  this  transmitter. 

The  third  transmitter,  that  at  the  right  of  the  figure,  is  very  novel 
in  that  no  diaphragm  is  employed.  Instead,  what  the  inventor,  Mr. 
Lemuel  Mellet,  of  Somerville,  Mass.,  terms  "harmonic  vibrators" 
are  provided.  These  are  helical  springs  tuned  to  various  notes  of 
the  scale  so  that  they  will  take  up  naturally  their  fundamentals  and 
overtones  and  impress  them  upon  the  transmitter  button,  instead  of 
having  to  be  forced  into  an  unnatural  vibration,  as  is  the  diaphragm 


also  be  noted  that  this  circuit  uses  the  same  ground  connection  as 
L'.  Now  this  joint  use  of  the  ground  connection  serves  to  extin- 
guish both  lights.  This  can  readily  be  accomplished  by  making  the 
lamp  for  a  voltage  considerably  lower  than  that  of  the  battery  and 
inserting  in  the  ground  connection  a  controlling  resistance,  r",  of  such 
a  size  that  when  in  series  with  one  lamp  the  potential  drop  within 
it  will  be  just  equal  to  the  difference  between  the  normal  lamp 
voltage  and  the  battery  voltage.  When  the  two  lamps  are  in  parallel, 
if  the  voltages  have  been  properly  chosen,  neither  will  get  sufficient 
current  to  glow  on  account  of  the  excessive  drop  in  r'  under  these 
conditions.  Whenever  a  plug  is  in  the  jack  and  the  circuit  is  not 
completed  at  the  subscriber's  premises,  the  supervisory  light  only 
glows,  as  while  the  ground  connection  remains  at  the  back  contact 
of  the  unactuated  relay,  A'  (upper),  the  line  lamp  circuit  is  open 
at  the  relay.  A'  (lower). 

While  the  idea  of  this  system  is  ingenious,  it  can  be  improved 
to  advantage.  Thus  it  will  be  seen  that  the  relay  is  superfluous,  as 
both  its  front  and  back  contacts  are  connected  to  ground  and,  there- 
fore, it  does  nothing  in  its  operation.  It  would  be  far  better  to  per- 
manently ground  the  jack  testing  rings  and  combine  the  two  relay 
windings  upon  one  core,  that  of  A'  (lower).  Again,  condensers 
should  be  placed  in  both  talking  wires  of  the  connecting  cords,  for 
two  reasons.    First,  a  good  distribution  of  current  to  lines  of  unequal 
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IciiKili  would  utiierwixi'  be  iiii|>0!k»tblc ;  niul  kccoiuI,  a  bttidy  of  the 
ciri'uit  sliow!)  that  »  busy  test  is  now  iinpussiblc,  as  the  tip  o(  one 
of  the  pliiK'  it  connected  lu  battery  as  soon  as  the  other  is  inserted 
in  :i  jack.  I'"urllier,  a  reversal  of  the  jack  connections  to  obviate  this 
dit^ctiity,  would  be  of  no  service,  as  if  the  calling  station  telephone 
receiver  were  otT  the  hook,  the  battery  connection  would  be  completed 
throuKh  it  lo  the  testing  plug  lip.  Mr  S.  H.  I'owlcr  is  the  inventor 
of  this  sv."*tein. 


FIG.   2. — FOWLER   CENTR.M.   F.XERCY  SYSTEM. 

Under  the  title,  "Troublc-Tcsi  lor  Auturnaiic  Telephone  Systems," 
Frank  N.  Reeves  has  patented  an  attachment  for  the  Faller  "mechan- 
ical operator,"  which  will  call  an  attendant  in  case  of  failure  of  llie 
machine  to  operate  satisfactorily.  In  order  lo  explain  Mr.  Reeves's 
invention  a  word  about  the  "mechanical  operator"  is  necessary. 
This  is  a  machine  having  among  other  elements  subscribers'  line  ter- 
minals and  the  equivalent  of  connecting  cords.  When  a  call  comes 
in  on  one  of  the  lines  the  machine  operator  picks  it  up,  receives  from 
automatic  devices  at  the  subscriber's  station  a  record  of  the  number 
desired,  selects  the  line  of  that  number  and  then  connect?  the  two 


FIG.    3. — CHAPMAN    LIGHTNING    ARRESTER. 

lines  to  any  available  pair  of  connecting  cords  or,  more  properly, 
bars.  Now  these  several  operations  are  all  timed  and  controlled  by 
a  master  shaft,  which,  as  the  machine  as  a  whole  is  constantly  driven 
at  a  uniform  speed,  requires  under  normal  conditions  approximately 
the  same  length  of  time  to  complete  eacji  connection. 

The  present  invention  is  based  upon  the  constancy  of  this  time 
of  connection,  and  in  case  the  time  is  too  long,  indicating  trouble,  the 
repair  man  is  automatically  called.    This  is  accomplished  by  providing 


the  ma-'irr  shaft  witli  a  cam,  the  wiper  of  which,  if  allowed  to 
dcticeiid,  will  operate  ;i  iroiible  key.  The  desccnl  of  this  wiper,  how- 
ever, is  coiiirolled  by  a  dash  poi,  and  under  normal  shaft  rotation 
it  will  never  descend  sulliciently  to  operate  the  key.  If,  on  the  other 
hand,  the  cam  stop^  too  long,  or  goes  too  slow,  the  key  will  be 
operated.  The  Faller  system  has  already  been  described  in  these 
pages. 

'I'he  sixth  p.-iient  of  the  present  issue  describes  a  lightning  arrester 
or  air  cut-oui  for  aerial  telephone  lines  exposed  to  lightning  dis- 
charges. Within  a  closed  metal  box  having  an  insulating  bridge, 
as  shown  in  h'ig.  .?,  there  ;ire  mounted  two  carbon  discs  each  with  a 
biserrated  face  opposed  to  and  a  short  distance  from  a  carbon  slab. 
ICach  of  the  discs  is  electrically  connected  lo  one  side  of  the  hue 
to  be  protected,  while  the  carbon  slab  is  grounded.  The  arrester  is 
.'idapted  to  be  mounted  upon  a  pole,  in  which  position  the  grooves 
iu  the  carbon  plates  are  well  adapted  to  allow  carbon  dust  generated 
by  the  passage  of  discharges  lo  fall  out,  thereby  removing  the  result- 
ing accidental  ground  connection.  This  patent  has  been  granted  10 
W.  J.  Chapman. 

In  the  reissued  class,  W.  W.  Dean's  invention  of  a  busy  test 
system  suitable  for  use  with  the  two-wire  central  energy  switch- 
boards of  the  Kellogg  Company,  reappears.  As  this  test  system  was 
described  under  this  heading  in  these  columns  January  17,  1903,  no 
further  mention  seems  necessary  at  this  time. 


Telephony  in  New  Jersey  and  Long  Island. 

A  number  of  interesting  statements  are  made  by  President  Cutler 
in  his  recent  annual  report  on  the  affairs  of  the  New  York  &  New 
Jersey  Telephone  Company,  showing  to  what  extent  storms  and 
other  disasters  may  play  havoc  with  telephone  lines,  if  overhead. 
He  says :  "The  early  part  of  the  year  i(jo2  was  a  season  of  unusually 
destructive  storms  which  for  a  considerable  period  seriously  crippled 
all  overhead  telegraph  and  telephone  lines  in  the  territory  operated 
by  your  company,  and  entailed  heavy  expenditures  for  repairs  and 
replacement  of  destroyed  plant.  The  disastrous  conflagration  which 
swept  over  the  business  section  of  the  city  of  Paterson,  N.  J.,  on 
February  gth,  was  followed  on  March  2d  by  an  overflow  of  the 
Passaic  River,  which  completely  flooded  the  lower  part  of  the  city, 
causing  loss  of  life  and  great  damage  to  property.  Fortunately, 
your  company's  valuable  building,  lately  completed,  was  situated 
outside  the  devastated  district,  but  a  considerable  amount  of  the 
plant  in  the  streets  was  destroyed  or  seriously  damaged,  causing 
some  interruption  to  service  of  local  subscribers. 

"On  the  night  of  February  21  the  territory  was  visited  by  tbe 
most  destructive  sleet  storm  in  the  history  of  the  company.  The 
overhead  lines  of  your  company,  as  well  as  those  of  the  telegraph, 
electric  light  and  trolley  systems,  were  almost  completely  pros- 
trated. In  the  larger  nearby  cities  the  damage  was  much  lessened 
by  the  predominance  of  underground  lines,  but  the  southern  part  of 
New  Jersey  and  the  middle  section  of  Long  Island  were  completely 
cut  ofif  from  telephone  communication  for  a  period  of  from  four  to 
six  weeks.  While  every  effort  was  being  put  forth  to  secure  an  early 
restoration  of  the  crippled  plant,  substantially  our  whole  force  of 
linemen  left  our  service  without  a  moment's  previous  notice,  and 
without  any  intimation  of  dissatisfaction  on  their  part.  This  added 
greatly  to  the  difficulty  and  delay  in  the  restoration  of  service,  and 
to  some  extent  increased  the  cost  of  the  work.  The  actual  cost  of 
repairing  and  rebuilding  the  prostrated  lines  was  $267,505,  and  the 
loss  of  revenue  through  the  interruption  of  service  is  estimated 
at  about  $100,000.  The  entire  cost  of  repairs  has  been  charged 
against  the  earnings  of  the  year,  which  fact  will  account  for  the 
large  increase  in  the  maintenance  account  over  former  years.  Under 
normal  conditions  the  net  earnings  of  the  year  1902  should  have 
been  at  least  $365,000  above  the  amount  shown. 

"The  increase  in  number  of  stations  served  would  probably  have 
been  considerably  larger,  as  canvassing  for  new  business  was  neces- 
sarily suspended  during  the  time  in  which  the  service  was  inter- 
rupted. The  last  previous  sleet  storm  which  seriously  affected  our 
business  occurred  in  1891,  in  which  year  we  were  forced  to  encroach 
upon  our  surplus  account  to  pay  our  usual  dividend  rate.  Through 
the  use  of  the  underground  trunk  line  leading  from  Jersey  City 
to  Newark  your  company  was  enabled  to  furnish  to  its  patrons  un- 
interrupted  communication   between   New    York,    Brooklyn,    Jersey 
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City  and  Newark  during  the  time  when  other  lines  were  disabled. 

Regarding  competition,  it  may  be  said  that  while  the  few  unim- 
portant systems  heretofore  established  still  keep  up  a  struggling 
e.xistence,  there  are  no  evidences  of  new  life  or  further  development. 
In  fact,  on  the  whole,  there  are  less  stations  connected  to  those  sys- 
tems than  at  the  date  of  our  last  report. 

The  report  of  the  New  York  &  New  Jersey  Telephone  Company 
for  the  year  ended  December  31,  1902,  compares  as  follows : 

I902i  1901.  Changes. 

Gross     $3,962,597         $3,376,432     Inc.  $586,165 

Operation   and  maintenance    2,823,458  2,294,633     Inc.     528,825 

Net     $1,139,139         $1,081,799     Inc.     $57,340 

Charges,   ta.x   and  division    873,977  790,390     Inc.       83,617 

Surplus     $265,162  $291,409     Dec.    $26,277 

The  company  shows  assets  of  $17,592,792  and  a  surplus  over  lia- 
bilities of  $2,633,181. 


Inverted  Third  Rail  Conductor. 


The  accompanying  illustration  shows  some  details  of  a  modifi- 
cation of  the  inverted  third-rail  way  conductor  and  trolley  recently 
patented  to  L.  E.  W.  Walkins.  The  object  of  the  modification  is 
to  fit  the  system  for  telephone  service  to  and  from  moving  trains  on 
railways,  experiments  on  which  are  to  be  made  by  one  of  the  large 
telephone  interests.  The  way  conductor  is  fully  protected  against 
weather  conditions,  such  as  sleet,  snow  and  rain,  which  condition 
was  lacking  at  the  tests  made  during  the  past  winter  on  the  State 


INVERTED   THIRD   RAIL. 

Railway  near  Frankfort,  Germany,  and  on  the  Dedham  branch  at 
West  Roxbury,  on  the  New  York,  New  Haven  &  Hartford  Rail- 
road, with  corresponding  unfavorable  results. 

The  inventor  claims  that  tests  he  has  made  show  that  his  inverted 
third-rail  system  can  be  used  for  railway  train  telephone  and  signal 
purposes  with  results  of  a  very  satisfactory  character.  Plans  which 
have  been  prepared  for  installation  show  that  it  will  not  be  costly 
to  install  in  blocks  of  five  or  ten  miles  in  length,  using  a  composition 
iron  bracket  made  by  a  Taunton  iron  foundry.  The  insulation 
of  the  inverted  third  rail  is  accomplished  by  a  cheap  yet  efficient 
insulated  hood  containing  no  iron  or  other  metal,  made  in  lengths 
of  15  ft.  each  and  bolted  together  every  8  inches. 


Michigan  Independent  Telephone  Companies. 


Managers  of  many  of  the  independent  telephone  companies  in 
Michigan,  to  the  number  of  70,  met  at  Lansing  on  February  26. 
President  J.  B.  Ware  delivered  an  address  in  which  he  reviewed 
the  progress  made  by  the  independent  companies  in  Michigan  and 
elsewhere,  and  declared  that  everything  was  in  a  condition  highly 
satisfactory  to  the  independent  interests. 


Mr.  R.  F.  Johnson,  of  Saginaw,  read  a  paper  in  which  he  fa- 
vored a  clearing  house  similar  to  the  system  employed  by  banks, 
where  the  toll-line  accounts  of  the  companies  might  be  adjusted. 
Mr.  C.  E.  Tarte,  of  Grand  Rapids,  advocated  establishing  night 
rates,  and  Mr.  S.  E.  Parkill,  of  Owosso,  discussed  the  necessity  for 
independent  connection  with  the  business  houses  of  Detroit.  Mr. 
H.  E.  Adams,  of  Toledo,  described  the  Toledo  independent  ex- 
change, and  Mr.  W.  O.  Hunt,  of  Adrian,  discussed  Rural  Tele- 
phone Business.  A  discussion  followed  the  reading  of  the  various 
papers,  and  the  meeting  was  considered  a  profitable  one  to  all  con- 
cerned. Mr.  E.  B.  Fisher,  of  Grand  Rapids,  was  elected  president 
of  the  association,  Mr.  C.  F.  Brown,  of  Alma,  secretary,  and  R.  F. 
Johnson,  of  Saginaw,  treasurer. 


Central  Missouri  Telephone  Association. 


The  Central  Missouri  Telephone  Association,  comprising  all  of 
the  independent  telephone  lines  of  Missouri  and  Western  Kansas, 
held  its  annual  convention  at  Sedalia,  Mo.,  February  27.  Presi- 
dent G.  W.  Schweer,  of  Windsor,  presided  over  the  meeting.  Dele- 
gates were  present  from  St.  Louis,  Kansas  City,  St.  Joseph,  Western 
Kansas  and  Missouri  towns.  The  chief  work  accomplished  was  the 
perfecting  of  plans  for  long-distance  metallic  connections  between 
St.  Louis,  Kansas  City  and  intermediate  points,  with  connecting 
lines,  including  scores  of  farm  circuits.  Rules  and  regulations  were 
also  adopted  governing  the  independent  companies  in  the  asso- 
ciations. 

The  following-named  officers  were  elected  for  the  year:  Presi- 
dent, G.  W.  Schweer,  Windsor ;  vice-president,  F.  A.  Churchill, 
Sedalia;  second  vice-president,  W.  B.  Scruggs,  Harrisonville ;  sec- 
retary, M.  L.  Golladay,  Holden;  treasurer,  C.  E.  Betts,  Fayette. 


Method  of  Making  Rates  at  Cleveland,  Ohio. 


The  Cleveland  Electric  Illuminating  Company  charges  for  current 
on  what  it  terms  a  "two-rate"  system.  This  is  not  the  two-rate 
meter  system  with  which  readers  of  this  paper  are  probably  familiar, 
but  derives  the  name  "two-rate"  from  the  fact  that  electrical  energy 
is  charged  for  at  one  rate  until  an  amount  of  electrical  energy  has 
been  used  equivalent  to  burning  all  of  the  lamps  a  certain  number 
of  hours.  The  rates  are  12}/^  cents  per  kilowatt-hour,  until  an  amount 
of  electrical  energy  has  been  used  equivalent  to  burning  all  of  the 
lamps  connected  to  the  meter  fifty  hours  in  each  month.  The  rate 
is  5  cents  per  kilowatt-hour  for  all  energy  used  in  excess  of  that 
amount.  As  in  any  other  ineter  system,  the  customer  pays  for  only 
the  actual  amount  of  current  used.  The  fifty-hour  use  rule  simply 
specifies  the  amount  of  electricity  to  be  used  at  the  regular  rate  of 
I2j^  cents,  before  the  five-cent  rate  begins  to  apply.  This  arrange- 
ment, however,  is  somewhat  modified  for  residence  lighting.  In 
making  the  residence  rate  only  40  per  cent,  of  the  lamps  connected  to 
the  meter  are  counted  as  a  connected  load,  from  which  to  calculate 
the  fifty  hours'  use  per  lamp,  upon  which  the  two-rate  system  is 
based.  This  is  considered  fair  to  both  customer  and  company,  be- 
cause a  residence  seldom  has  all  the  lamps  in  it  lighted  at  the  same 
time.  On  special  occasions  a  large  number  of  the  lamps  are  lighted 
simultaneously;  but  experience  shows  that  when  such  is  the  case 
less  than  the  usual  amount  of  light  is  used  in  several  other  houses ; 
and  for  this  reason  only  40  per  cent,  of  the  lamps  connected  to  the 
meter  are  reckoned  as  connected  load  in  making  the  meter  rate. 
Further  than  this,  lamps  connected  in  closets,  servants'  quarters, 
attic  and  basement,  are  left  out  of  the  residence  count. 

In  making  up  the  residence  rating  a  card  is  used,  on  which  are 
marked  the  lamps  aff'ecting  the  residence  rating,  and  the  lamps,  heat- 
ing pads,  fiat-iron  heating,  etc.,  which  do  not  affect  the  rating.  Mr. 
Scovil,  vice-president  of  the  company,  has  given  the  question  of 
rates  much  thought,  and  has  some  clear  and  forcible  ways  of  pre- 
senting the  justice  of  a  system  of  rates  where  the  investment  and 
readincss-to-serve  charges  are  properly  taken  care  of. 

The  literature  prepared  by  Mr.  Scovil  for  public  distribution  in 
connection  with  this  work  is  very  interesting,  and  explains  to  the 
customer  the  idea  of  the  separate  cost  of  "getting  ready"  to  do  busi- 
ness and  the  further  cost  of  supplying  service  or  the  "actual  making" 
cost  of  current — coal,  labor,  oil  and  other  elements. 
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CURRliNT    NhWS   AND    NOThS. 


M.l:>Jth:>  Uf  OtJ'OKJ  MENT.— Ihc  lln.cklyii  Kni)iiJ  1  rangit 
Company  has  issued  a  circular  to  the  guards,  coniluctors  and  niotor- 
iiicii  in  ll^>  employ  urging  courtesy  and  helpfulness  to  all  passengers. 


LJMA  (I'liKU)  TKOLl.Li'S.—h  is  stated  that  a  concession  from 
the  Peruvian  Government  has  recently  been  applied  iur  by  capitalists 
at  that  city  for  a  system  of  electric  tramways  between  the  watering 
places  of  Miraflores,  Uarranco,  and  Chorillos,  and  to  connect  thcni 
with  Lima.  It  is  proposed  to  lay  a  double  track  for  the  whole  dis- 
tance, about  .t)  km  (,i6  miles). 


nm  UNii  LRsiry  ui-  Cincinnati  has  been  developing 

its  engineering  departments  during  the  last  three  years,  and  this 
year  graduates  its  lirst  class  in  electrical  engineering.  The  equip- 
ment in  this  department  includes  a  standardizing  laboratory,  in 
which  it  is  expected  to  do  calibrating  on  a  commercial  scale,  the 
lack  of  facilities  lor  calibrating  having  been  greatly  felt,  in  the 
past,  by  the  many  electrical  companies  located  in  Cincinnati  and 
vicinity. 


MAliCONl  iriRELESS  TELEGRAl'MV  IN  ENGLAND.— Ar- 
rangenicnts  have  been  concluded,  at  last,  between  the  British  Govern- 
ment postal  telegraph  lines  and  the  Marconi  wireless  system  whereby 
business  will  be  interchanged  between  the  government  lines  and  the 
Marconi  stations.  This  will  enable  the  Marconi  system  to  transmit 
messages  direct  from  any  interior  point  in  Great  Britain  to  Canada 
and  the  United  States  without  delay,  as  soon  as  the  Poldhii  station 
is  equipped  for  long-distance  transmission. 


ELECTRIC  BILLIARDS,  as  played  in  Paris,  should  interest 
American  electrical  votaries  of  the  cue.  The  game  is  said  to  be 
played  on  a  table,  in  the  center  of  which  is  placed  a  plate  of  some 
easily  electrified  material.  The  billiard  balls  are  of  compressed 
pitch,  and  the  cue  is  a  short  rod  with  a  cork  tip,  prepared  chemi- 
cally. The  balls  are  of  course  subject  to  the  influence  of  the  electri- 
fied plate  in  the  center  of  the  table,  and  owing  to  this  fact  it  is 
difficult  to  make  caroms.  It  is  said  to  be  purely  a  game  of  skill, 
which  is  likely  to  become  popular  among  billiard  players  who  are 
thirsting  for  new  difficulties  to  conquer. 


PENSIONS  FOR  PROFESSORS.— Announcemtnt  is  made  of  a 
plan  for  pensioning  Cornell  University  professors  who  are  to  be  re- 
tired after  attaining  the  age  of  70  year^.  One  hundred  and  fifty 
thousand  dollars  has  been  given  the  university  for  this  purpose,  and 
this  amount  will  be  placed  at  compound  interest  until  1914,  when  it 
will  amount  to  $250,000.  Each  professor  retired  will  receive  an  an- 
nual pension  of  $1,500,  three-fourths  of  which  will  be  paid  from  the 
pension  fund  and  one-fourth  of  which  will  be  contributed  by  the 
professors.  It  is  expected,  however,  that  professors  who  reach  the 
age  limit  before  1914  will  also  receive  the  benefits  of  the  pension 
scheme. 


LACHINE  RAPIDS  PLANT.— The  annual  report  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company  shows  that  at  the  end  of  1902 
the  circuits  of  the  system  carried  71,500  incandescent  lamps,  205  arc 
lamps  and  motors  aggregating  2,716  hp.  Exclusive  control  has 
been  secured  of  the  power  transmitted  from  Shawinigan  Falls  to 
Montreal  for  a  period  of  25  years,  with  right  of  renewal.  A  section 
of  the  report  is  devoted  to  inspection,  from  which  it  appears  that 
the  company  makes  its  own  inspections  of  interior  wiring.  During 
the  year  364  consumers  have  consented  to  repair  defects  pointed 
out,  while  36  have  refused  to  do  so.  Complaint  is  made  of  dere- 
liction on  the  part  of  insurance  companies,  which  necessitates  the 
company  having  its  own  inspection  service. 


CHICAGO  ELECTRICAL  ASSOCIATION  DINNER.— About 
forty-five  members  and  guests  of  the  Chicago  Electrical  Association 
met  for  an  informal  dinner  at  the  Albion  Cafe,  Pullman  Building,  on 
the  evening  of  March  6.  After  dinner  Mr.  S.  G.  McMeen  gave  a 
few  minutes  talk  on  "Middle  West  Engineering:  An  Optimist's 
View."  Mr.  McMeen's  address  was  both  thoughtful  and  witty, 
giving  the  young  engineers  present  something  to  think  of  and  some- 
thing to  laugh  about,  The  evening  was  very  much  enjoyed  by  all 
those  attending  and  gave  an  opportunity  for  social  intercourse  and 


licttrr  ac(|uaiiuaiu'c  between  inciiibcrs  not  alfordcd  by  the  iigular 
iiicctiiigH.  The  next  mcciiiig  will  be  held  Friday  evening,  March  20, 
at  17JO  Monadnock  Uutlding,  wlicn  S.  J.  Larncd,  general  supcrin- 
tendciit  oi  the  Chicago  Telephone  Company,  will  lecture  on  telephone 
service. 


NE^  YORK  ELECTRICAL  SUCIETV.-  The  233td  meeting  of 
the  society  \mI1  be  held  in  the  lecture  room  of  the  American  Institute, 
ly  West  I'orty-fourth  Street,  Wednesday,  Marcli  18,  at  8  P.  M. 
Prof.  R.  II.  Thurston,  of  Cornell  University,  will  lecture  on  "The 
Steam  Turbine  to  Date."  Prof.  Thurston  will  give  the  members 
of  the  society  a  (lefinite  and  invaluable  review  of  the  actualities  and 
possibilities  of  the  situation.  The  course  of  the  argument  will  com- 
prise:  I.  The  beginnings  of  the  steam  turbine.  2.  The  fundamental 
ideas  of  its  theory.  3.  The  turbine  is  not  a  thermodynamic  machine. 
4.  The  economies  and  the  wastes  of  the  turbine.  5.  The  present 
status  of  the  machine  in  design.  6.  Simple  vs.  compound  turbines. 
7.  Performance  oi  the  turbine  to  date,  8.  Opportunities  for  Im- 
provement, y.  Characteristic  advantages.  10.  Trend  and  promise 
for  the  immediate  future.    The  lecture  will  be  illustrated  by  lantern. 


POPOFF  COHERER.— Proi.  PopofT,  of  Cronstadt,  Russia,  who 
made  perhaps  the  first  practical  application  of  the  coherer,  was 
granted  March  3  a  patent  on  what  is  described  as  a  self-decohering 
coherer  system.  The  end  electrodes  of  the  usual  glass  coherer  tube 
contain  each  a  metallic  pin,  one  being  displaced  above  and  the  other 
below  the  axis  of  the  tube,  and  overlapping  each  other  about  one-half 
the  length  of  the  tube,  but  slightly  separated.  There  are  three  in- 
sulating partitions  in  the  tube,  one  at  the  end  of  each  pin  and  the 
third  midway  between.  The  chambers  thus  formed  contain  a  granular 
filling  consisting  of  grains  of  hard  steel  having  their  surfaces  of 
various  degrees  of  oxidation  ;  or  steel  grains  having  portions  of  their 
surfaces  smooth  and  polished  and  portions  angular  with  fractured 
cleavage ;  or  crushed  steel  beads,  which  retain  their  rounded  polished 
surfaces  as  well  as  the  acquired  angular  fractured  surfaces.  A 
coherer  thus  constructed  is  stated  to  regain  its  sensitiveness  without 
any  shock  or  being  tapped. 


NEIV  YORK  FRANCHISE  F/lL^fiS".— Transportation  and 
lighting  companies  furnish  the  chief  values  which  resulted  in  the 
increase  from  $220,620,155  to  $235,142,825  in  the  valuations  of  special 
franchises  in  New  York  City  by  the  State  Tax  Board.  On  the  larger 
corporations  these  advances  were  made:  Brooklyn  City  Railway, 
from  $11,109,000  to  $12,502,000;  Brooklyn  Union  Elevated,  from  $5,- 
485,000  to  $6,125,000;  Broadway  line,  Manhattan,  from  $6,359,000 
to  $6,540,000 ;  Metropolitan  franchise,  as  it  existed  before  consoli- 
dation, from  $16,110,000  to  $18,413,000;  Third  Avenue  line,  from 
$10,086,000  to  $10,316,000;  Manhattan  Elevated  line,  from  $44,600,- 
500  to  $47,100,000;  Brooklyn  Union  Gas  Company,  from  $8,724,450 
to  $9,350,000;  Consolidated  Gas  Company,  from  $16,275,000  to  $17,- 
985,000;  New  York  Edison  Company,  from  $9,610,000  to  $10,175,000; 
New  Amsterdam  Gas  Company,  from  $4,413,000  to  $4,505,000.  The 
State  Board  of  Tax  Commissioners  has  valued  the  franchises  at 
their  full  value,  instead  of  following  the  rule  of  local  assessors  in 
placing  a  valuation  on  other  classes  of  real  estate,  and  in  some  cases 
assessing  franchises  at  only  a  certain  percentage  of  their  valuation. 


WIRELESS  TELEGRAPHY  IN  ALASKA.— It  is  stated  that 
after  waiting  nearly  a  year  for  the  Marconi  Wireless  Co.  to  inaugu- 
rate its  system  in  Alaska  in  accordance  with  the  bid  submitted  to  the 
Signal  Corps,  Gen.  Greely  has  decided  to  give  them  one  more 
opportunity  and  will  call  upon  them  to  immediately  install  their  ap- 
paratus. In  the  event  of  continued  failure,  the  contract  will  be  an- 
nulled. Notwithstanding  the  apparent  success  of  the  wireless  system 
commercially,  none  of  the  companies  offering  to  install  a  system 
between  Cape  Nome  and  St.  Michaels  in  Alaska  has  succeeded 
in  getting  its  system  to  work.  Officers  of  the  Signal  Corps  say  that 
the  De  Forest  Company  has  given  some  evidence  of  sincerity  in  its 
proposal,  but  that  up  to  the  present  time  Marconi  has  accomplished 
nothing  so  far  as  the  Alaska  wireless  proposition  is  concerned. 
Unless  some  one  of  the  companies  succeeds  within  a  short  time,  it 
is  the  intention  of  the  Signal  Corps  to  establish  its  own  system,  and 
the  officers  are  of  the  opinion  that  it  will  give  satisfaction,  as  it 
has  already  worked  well  between  the  army  posts  about  San  Fran- 
cisco. Meantime  a  contract  has  been  awarded  for  the  cable  to  be 
laid  between  Seattle  and  Sitka,  a  distance  of  1,100  miles,  and  from 
Sitka  to  Juneau. 
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GERMAN  ATLANTIC  STEAMERS  are  the  subject  of  an  ap- 
preciative note,  as  to  their  electrical  equipment,  from  Mr.  E.  L. 
Harris,  commercial  agent  at  Eibenstock,  Germany,  to  the  United 
States  State  Department.  It  will  be  remembered  that  some  time 
ago  we  described  and  illustrated  the  power  and  lighting  plant  on 
board  the  "Deutschland."  As  to  the  "Kronprinz  Wilhelm"  it  is 
stated  that  she  has  59  power  motors  for  various  purposes,  and  has 
104  electric  heaters  in  her  first  class  cabins. 


GUTTA-PERCHA  IN  GERMAN  NEW  GUINEA.— Under 
date  of  February  3,  1903,  Consul-General  O.  J.  D.  Hughes  writes 
from  Coburg:  Gutta-percha  trees  of  a  very  good  quality  have  just 
been  discovered  in  abundance  in  German  New  Guinea.  These  are 
said  to  yield  an  excellent  quality,  equal  to  "gutta  merah"  and  the 
other  finer  grades.  Samples  sent  for  analysis  to  Germany  are  now 
undergoing  a  detailed  technical  investigation.  It  is  already  being 
predicted  that  in  future  German  New  Guinea  will  supply  the  trade 
with  appreciable  quantities  of  gutta-percha,  which  will  be  wel- 
come news  to  the  cable  industry,  the  supply  of  the  better  qualities 
having  steadily  declined.  Mr.  Oldemeyer,  the  discoverer,  secures 
the  prize  of  $750  offered  by  a  Bremen  merchant  to  the  explorer  find- 
ing a  wild  gutta  plant  in  any  of  the  German  colonies. 


Letters  to  the  Editors. 


Three-Phase  Measurements. 


C1O2 


20.9 


biOi  =  26.3 
CiOo  =  27.7 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  I  should  like  to  ask  some  further  information  concerning 
the  article  on  "Three-Phase  Measurements,"  by  Mr.  Leslie  L.  Perry, 
which  appeared  in  your  issue  of  January  10. 

Referring  to  Fig.  4  of  the  article  (appearing  herewith  as  Fig.  i), 
the  projections  of  the  three-current  vectors  upon  the  delta  of  the 
e.m.fs  scale  are  appro.ximately  as  follows : 

flzOi  =  10.4        aso.  =  25.7        biOi  =  33.4 

dOt  =  43.6        bsOs  =  28.4 
Mr.  Perry's  values  are  given  as 

flsOi  =  33.8        a»02  =  10.4 

C2OS  =  20.2  bsOs  =  43.6 
It  will  be  noticed  that  that  these  do  not  correspond  even  roughly 
with  the  scaled  values,  although  the  totals  of  both  sets  taken  in  prop- 
erly selected  groups  of  two  are  eq^jal  within  about  2  per  cent.  If 
Mr.  Perry's  values  are  correct,  how  are  they  obtained?  Certainly  not 
by  "projecting  the  currents  on  their  corresponding  voltages  as  we  did 
before,"  that  is,  under  non-inductive  conditions.  Again,  how  can 
the  value  of  the  projection  0201  ever  equal  33.8  amp  when  the  value 
of  the  vector  itself,  oa,  is  only  26.45  amp?  I  have  tried  to  apply 
the  method  for  determining  the  power  factor  of  some  unbalanced 
three-phase  circuits  and  have  been  confronted  with  the  following 
conditions : 

Upon  superposing  the  Y  of  the  currents  upon  the  delta  of  the 
e.m.fs  and  measuring  by  this  means  the  power  under  non-inductive 
conditions,  I  have  found  that  the  power  thus  determined  was  less 
than  the  sum  of  the  wattmeter  readings  taken  simultaneously  with 
the  current  and  the  voltage  readings ;  in  other  words,  the  power 
factor  was  greater  than  unity.    Here  are  a  few  of  the  cases : 


-.\mpcrc  in 
B 


■  phase- 


'olts  l>et. 

Kilowatts 

phases. 

by  wattmctc 

2280 

II5-2 

2280 

79-2 

2:;8o 

136-8 

error  is  not  due  to  a  power  factor  of  50  per  cent,  or  under  and  an 
arithmetical  instead  of  algebraical  addition  of  the  two  readings,  even 
with  the  combined  error  of  20  per  cent,  in  the  readings,  the  power 
factor  would  still  be  in  the  neighborhood  of  107  per  cent. 
Clkveland,  Ohio.  H.  L.  Wallace. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :     Regarding  Mr.  H.  L.  Wallace's  questions  as  to  the  method 
of  measurement  given  in  my  article  in  your  columns,  I  can  readily 


FIG.   I. — CURRENT  AND  VOLTAGE  DIAGRAM. 

solve  his  first  difficulty,  since  it  is  due  to  a  careless  misarrangement 
of  mine  in  tabulating  the  results.  For  Fig.  4  the  sets  of  numerical 
values  should  be  interchanged  to  give 

a=Oi  X  ab  —  10.4  X  100  =  1,040 
C20,  X  cb  =  43.6  X   100  =  4,360     5,400 
OaOi  X  ac  =  26.3  X  100  =  2,630 
b>Oz  X  b  c  =  27.7  X   100  =  2,770    5,400 
biOi  X  ba  =  33-8  X  100  =  3,380 
C1O2  X  c  a  =  20.2  X  100  =  2,020    5,400 
With  this  correction  the  table  and  diagram  will  check. 

Instead  of  applying  the  method  of  superposition  the  following  ac- 
curate construction  may  be  employed :  In  the  Y  diagram  of  currents 
(see  Fig.  2)  calculate  angles  A  O  B  and  A  O  C;  upon  o  c  as  a  chord 
'■onstruct  a  circle  such  that  the  radial  angle  aDc  equals  to  twice 


In  the  first  of  these,  for  instance,  the  three  sums  of  the  current  pro- 
jection upon  the  delta  of  the  e.m.fs  taken  in  proper  groups  of  two 
was  34.3  amp,  which,  multiplied  by  2,280  volts,  gives  78.2  kw,  or  a 
power  factor  of  147.5  per  cent.,  which  is  absurd.  Perhaps  Mr.  Perry 
can   show   me   where   I   am 

sin  a  b  c  X  sin  A  O  B 


FIG.  2. CURRENT  .\ND  VOLTAGE  DIAGRAM. 

the  angle  A  OC:  then  any  angle  whose  vorte.x  is  in  this  circle,  and 
whose  base  is  a  c,  will  equal  A  O  C.  Similarly,  on  o  b  construct 
circle  a  O  b,  using  angle  A  0  B.  The  intersection  of  these  circles 
gives  the  zero  point  O,  and  the  diagram  can  then  readily  be  com- 
pleted. I  am  confident  the  method  applies  to  any  three-phase  circuit, 
no  matter  how  unbalanced. 

If  a  strictly  algebraic  method  of  calculation  is  desired  the  formula 
for  cos  O  b  c  can  be  developed  from  the  geometrical  construction  into 


in  error,  or  it  may  be  that 
the  method  has  a  limit  and 
that  when  the  unbalance  ex- 
ceeds a  certain  amount  the 
method  becomes  useless. 


cos  a  b  c  — 


COS  O  b  c  =  — , 


sin  a  c  b  X  sin  A  O  C 


Xcos  iacb  +  BOC) 


I  /sin  a  b  c 

\  Villi  a  c  b 


c  X  sin  AOB 


X  sin  AG  C 


°)- 


sin  ah  c  X  sin  A  0  B 
sin  a  cb  X  sin  AO  C 


X  cos  (a  b  c  +  a  c  b  +  B  O  C) 


I  am  certain  that  the  readings  taken  are  correct  within  5  per  cent., 
and  that  both  of  the  wattmeter  readings  were  positive,  so  that  the 


Regarding  the  particular  cases  Mr.  Wallace  cites,  I  would  say  that 
usually  it  is  necessary  to  measure  all  three  voltages,  as  a  compar- 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol.  XLl,  No.   u. 


atively  small  ilitTcrcncc  will  ilisti>it  ihr  voltage  dingrnni ;  ami  in 
writing  my  article  I  diil  not  nIiow  them  nnbalanced,  as  I  look  the 
figtires  from  Mr.  McAlliHier's  article.  This  may  be  one  sonrcc  of 
Mr.  Wallace's  trouble;  bnt  I  suspect  the  kilowatt  readinKs  are  in- 
correct, for  I  note  in  the  .second  set  of  readings  that  assuming  a 
power  factor  of  loo.  even  were  the  other  two  currents  equal  to  the 


largrsi,  the  j)owcr  would  not  tuiial  that  of  the  watlmctcrs. 
i8  X  2.280  X  V3' 


Thus, 


1,000 


=  71. 1   kw. 


as  against  792  kw  indicated  liy  the  wattmeters.     A  similar  difTiculty 
is  found  with  the  third  set.  Lkslie  L.  FtKKY. 

New  York.  N.  Y. 
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Current  Electrical  Literature. 


Dynamos,  Motors  and  Transiokmi:ks. 

Synchronous  Converters  for  Charging  Storage  Batteries. — Tuokn- 
TON,  Marcuant,  Woodhouse. — Three  letters  referring  to  the  ariicle 
of  Banti,  recently  abstracted  in  the  Digest.  Tlioriilon  discusses 
the  oscillatory  effect  of  armature  reaction  in  sigle-phase  synchronous 
converters,  and  shows  that  all  phenomena  described  by  Banti  can 
be  accounted  for  by  the  fact  that  the  magnetic  circuit  of  the  machines 
is  too  sensitive  to  variations  of  armature  current,  and  that  the  low 
resistance  of  the  cells  facilitates  the  resultant  change  in  the  voltage 
and  current  relations  in  the  armature.  The  conclusion  is  that 
for  charging  storage  batteries,  care  must  be  taken  to  prevent  the 
unavoidable  impulses  of  armature  reaction  disturbing  the  whole 
magnetic  circuit.  This  can  be  most  readily  done  by  using  solid 
poles  provided  with  damping  coils,  for  he  has  observed  that  short- 
circuiting  the  series  winding  of  a  converter  with  solid  poles  reduced 
the  magnetic  oscillations  proceeding  from  armature  reaction  to  a 
negligible  quantity.  Marchant  explains  the  effect  observed  by  Banti 
in  the  following  way :  In  a  synchronous  motor  or  synchronous 
converter  driven  by  alternating  current,  the  driving  torque  varies 
periodically.  This  varying  torque  produces  a  variation  in  the 
speed  of  the  converter,  so  that  the  generator,  representing  the 
direct-current  side  of  the  machine,  rotates  not  uniformly  but  in  a 
series  of  jerks,  the  jerks  being  in  most  cases  imperceptible.  This 
varying  speed  gives  rise  to  a  varying  potential  difference  at  the 
brushes,  and  if  the  converter  is  used  to  charge  storage  batteries, 
any  small  variations  of  the  voltage  produces  a  comparatively  large 
variation  in  the  current,  such  as  was  actually  observed.  Woodhouse 
thinks  that  the  real  cause  lies  not  with  the  converter,  but  with  the 
generator  which  drives  it,  and  that  this  pulsation,  while  magnified 
by  the  condenser  action  of  the  battery,  is  in  the  first  place  an  overtone 
on  the  wave  of  the  generator.— Lond.  Elcc,  January  30. 

Lights  and  Lighting. 

REFERENCE. 

Determining  Illumination. — Lansingh. — A  communication  illus- 
trated by  diagrams,  in  which  he  describes  an  analytical  method  for 
determining  the  illumination  on  a  surface  from  a  given  hemispherical 
candle-power  curve  of  a  lamp. — Eng.  News,  February  19. 

Power. 

Electric  Power  for  Shops. — Flathe. — An  illustrated  article  on 
electric  driving  of  machines.  The  well-known  advantages  of  the 
electric  drive,  are  discussed.  Concerning  the  use  of  individual 
motors,  it  is  said  that  for  isolated  machines  and  for  heavy  machines 
which  may  be  in  occasional  use,  the  individual  motor  is  particularly 
adapted,  as  it  consumes  power  only  when- in  operation.  For  ordi- 
nary machine-driving,  however,  especially  with  small  machines,  short 
lengths  of  light  shafting  may  be  frequently  employed  to  good  ad- 
vantage, and  the  various  machines,  arranged  in  groups,  may  be 
driven  from  one  motor ;  by  this  method  fewer  motors  are  required, 
and  each  may  be  so  proportioned  to  the  average  load  that  it  may 
run  most  of  the  time  at  its  maximum  efficiency.  Speed  control  is 
very  often  of  great  importance.  The  three-wire.  220-volt  system 
offers  many  advantages  both  for  power  and  lighting  systems,  and 
is  very  frequently  used ;  variations  of  speed  may  be  obtained  with 
this  system  by  using  a"  combination  of  field  regulation  with  either 
voltage,  and.  in  rarer  cases,  the  use  of  a  double-commutation  motor. 
A  method  which  has  been  used  recently  with  considerable  satisfac- 
tion, involves  the  use  of  a  three-wire  generator,  with  collector  rings, 
connected  to  an  armature  winding,  similar  to  that  of  a  two-phase 


rotary  c«.m\ci1ii.  Halancing  coils  are  used,  and  the  middle  points 
of  these  are  connected  to  the  third  wire,  which  is  thus  maintained 
at  a  voltage  half  way  between  the  outer  wires.  This  system  is 
simple  and  economical,  and  possesses  all  the  advantages  of  the 
ordinary  three-wire  method,  which  permits  similar  variations  in 
speed  by  field  regulation  with  either  voltage;  and  if  still  wider 
ranges  are  desired,  a  double  commutator  motor  may  be  used.  In 
other  recent  installations  the  four-wire,  multiple-voltage  system  is 
used,  which  permits  of  very  wide  variations  of  speed  in  the  oper- 
ation of  the  tool ;  its  advantages  appear  to  outweigh  its  drawbacks. 
In  the  second  part  of  the  article  the  use  of  compressed  air  is  dis- 
cussed.— Cassicr's  Mag.,  March. 

REFERENCES. 

Electric  Poivcr  in  Steel  Works. — MacCoun. — An  article  on  the 
use  of  the  electric  motor  in  modern  steel  works  and  blast  furnace 
plants. — Sc.  Am.  Sup.,  March  7. 

India. — Thomson. — An  illustrated  article  on  electric  power  in 
India,  describing  the  Cauvery  Falls  plant  and  the  transmission  to 
the  Kolar  gold  fields. — Cassier's  Mag.,  January. 

Traction. 

Steam  Railroad  Converted  to  Electric  System. — An  article  on 
the  change  of  the  Cincinnati,  Georgetown  &  Portsmouth  Railroad 
from  steam  to  an  electric  one,  operating  with  the  trolley  system. 
While  operated  by  steam  it  failed  to  do  much  more  than  pay  the 
operating  expenses.  When  it  was  decided  to  change  it  to  an  electric 
system,  it  was  also  determined  to  adopt  standard  gauge.  The  road 
has  been  completely  rebuilt  and  equipped  throughout  for  electric 
liaction.  It  operates  through  a  prosperous  country  and  depends 
largely  upon  freight  business  for  support.  The  company  conducts 
its  freight  and  express  business  on  the  same  lines  as  steam  railroads, 
l)ut  has  added  some  features,  such,  for  example,  as  regular  delivery 
and  collection  systems  at  the  important  points,  which  it  is  hoped 
will  aid  in  the  development  of  this  branch  of  the  business.  Sub- 
stations have  been  established  at  several  points  along  the  line,  and 
in  these  are  combined  the  passenger,  freight  and  power  plants.  In 
tlie  main  power  plant  two  cross-compound  condensing  engines  of 
1.400  hp  are  directly  connected  to  alternating  generators  of  the 
revolving  field  type.  There  is  also  one  engine-driven,  so-kw  gen- 
erator used  as  an  exciter  and  a  motor-driven  exciter  set  of  the 
same  capacity.  The  engine-driven  exciter  set  is  used  for  starting, 
and  when  the  engines  are  up  to  load  it  is  shut  down  and  the  m.otor- 
driven  exciter  set  is  throw-n  in.  There  are  also  two  rotary  con- 
verters in  the  main  power  plant  and  six  step-up  transformers  of 
200  kw  each.  Each  of  the  sub-stations  has  two  250-kw  synchronous 
converters  and  three  200-kw  step-down  transformers,  together  with 
the  usual  switchboard  equipment.  Each  passenger  car  has  four 
motors.  Two  large  electric  locomotives  are  being  built  for  the 
purpose  of  hauling  freight  trains.  They  will  have  a  capacity  for 
handling  ten  loaded  cars  on  a  3  per  cent,  grade. — 5"/.  R'y  Jour., 
February  21. 

Third-Rail  Operation. — .^n  article  on  the  third  rail  operation 
on  the  Aurora,  Elgin  &  Chicago  Railway.  Brine  is  used  for  clean- 
ing the  sleet  off  the  third  rail.  It  is  carried  in  a  tank  on  the  front 
platform  and  fed  to  the  rail  through  a  rubber  tube  ]/^  in.  in  diameter. 
Eight  gallons  are  required  for  a  run  of  24  miles.  A  solution  of 
calcium  chloride  is  to  be  tried.  A  new  type  of  shoe  consisting  of 
a  light  bar  held  down  by  spring  pressure  is  being  used  instead  of 
the  standard  shoe  on  a  few  cars.  No  decision  has  yet  been  made 
as  to  the  method  of  lighting  these  cars  while  passing  highways  and 
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other  places  where  the  third  rail  is  interrupted.  Storage  batteries, 
gas  and  a  short  overhead  trolley  section  have  been  considered. — 
St.  R'y  Jour.,  February  14. 

Lancaster. — An  illustrated  description  of  the  Lancaster  (Eng- 
land) electric  tramways.  The  trolley  system  is  used;  the  power 
plant  contains  two  200-kw  steam  dynamos,  two  300-kw  steam 
dynamos,  one  60-kvv  motor  generator  and  one  23-kw  balancer.  A 
refuse  destructor  and  boiler  is  working  alongside  the  station  at  a 
steam  pressure  of  200  pounds  per  square  inch ;  the  steam  from  the 
destructor  is  taken  through  a  reducing  valve  at  a  pressure  of  135 
pounds  per  square  inch. — Lond.  Elcc.  Rev.,  February  20. 

Grades. — Hering. — A  table  of  reduction  factors  for  reducing 
grades  stated  in  any  one  kind  of  units  to  those  stated  in  the  other, 
the  reduction  being  in  almost  all  cases  made  by  a  mere  multiplica- 
tion. This  is  followed  by  another  table  giving  the  actual  numer- 
ical equivalents  of  each  grade  from  i  to  15  per  cent.,  in  all  the 
different  units  in  which  grades  are  stated,  thus  avoiding  all  calcu- 
lations. There  are  quite  a  number  of  different  units  in  terms  of 
which  grades  are  stated,  but  the  more  usual  and  more  rational  one 
in  the  opinion  of  the  author  is  to  give  it  in  per  cent.,  and  this 
unit  is  made  the  chief  one  in  his  tables,  all  others  being  reduced 
to  it.  In  these  tables  the  reduction  factors  are  given  accurately 
for  both  the  sine  and  the  tangent  functions,  so  that  the  slight  differ- 
ence between  them  may  be  taken  into  account  if  desired.  Every 
known  method  of  stating  grades  is  believed  to  be  included,  so  that 
a  grade  stated  in  any  unit  can  readily  be  reduced  to  that  in  any  other. 
— St.  R'y  jour.,  March  7. 

Telephones  in  Electric  Railway  Service. — Daniell. — An  article 
in  which  the  writer  says  that  where  there  is  a  good  local  telephone 
exchange  in  the  city  it  is  more  satisfactory  for  a  company  to  lease 
telephone  wires  from  the  telephone  company  than  to  install  its  own 
system.  Telephones  should  be  stationed  along  the  lines  in  locked 
iron  boxes.  Keys  can  then  be  carried  on  the  cars  in  a  box  with  a 
glass  over  it.  Every  time  a  telephone  is  used  the  glass  must  be 
broken  and  the  key  returned  in  an  envelope  to  the  main  office. 
It  is  necessary  to  keep  a  close  watch  on  keys,  as  instances  have 
been  known  where  keys  have  been  sold  to  persons  living  near  the 
pole  boxes,  who  use  the  telephones  and  even  secure  long-distance 
connections  at  the  expense  of  the  railway  company.  On  a  long 
line  telephones  can  be  carried  on  the  car  and  can  be  connected  to 
the  boxes  every  ^  mile  on  the  poles  when  necessary.  Where 
boxes  are  carried  on  poles  in  this  way,  they  should  be  so  arranged 
that  closing  the  door  opens  the  circuit  to  prevent  all  possibility  of 
lightning  entering  the  instrument.  Where  a  large  number  of  in- 
struments are  hired  from  the  telephone  company,  the  usual  rental 
is  one-half  the  regular  rates. — St.  R'y  Jour.,  February  21. 

REFERENCES. 

Storage  Battery  Installation. — A  description  of  the  battery  instal- 
lation in  the  Bordeaux  Tramway  power  plant.  The  plus  end  of  the 
battery  is  connected  directly  to  the  plus  bar,  but  the  minus  end  has 
three  connections,  so  that  the  two  end  cells  can  be  thrown  on 
either  side  of  the  negative  bus  as  desired.  The  object  of  the  ar- 
rangement is  to  maintain  the  load  on  the  generators  constant. — St. 
R'y  Jour.,  March  7. 

A  Decade  of  Interurban  Railways. — Bell. — A  review  of  the  im- 
provements made  during  the  last  ten  years  in  interurban  practice. 
These  lie  in  all  parts  of  the  equipment ;  the  motor  is  not  only  more 
powerful,  but  it  represents  an  entirely  different  type  of  construction. 
The  third  rail  has  come  into  general  use,  and  four-axle  cars  and 
air  brakes  are  universal. — St.  R'y  Jour.,  February  28. 

Electric  Locomotives. — A  description  of  the  electric  locomotives 
used  on  the  Western  Railway  of  France.  These  locomotives  were 
built  to  operate  between  Paris  and  Versailles  and  possess  a  number 
of  novel  features,  the  principal  one  being  that  the  motors  are  not 
connected  directly  to  the  axle,  but  to  a  hollow  shaft  which  sur- 
rounds the  axle  and  is  flexibly  suspended  to  it  by  six  helical  springs. 
Both  geared  and  gearless  motors  are  used. — St.  R'y  Jour.,  Feb- 
ruary 28. 

Multiple-Unit  Trains. — An  article  on  the  nuiltiple-unit  trains  for 
the  Bufifalo  interurban  service.  This  is  the  first  example  of  the 
use  of  the  multiple-unit  system  in  surface  railway  operation  in  the 
United  States,  and  has  just  been  put  in  operation.  As  the  cars  are 
used  for  both  city  and  interurban  service,  a  special  switch  is  in- 
stalled on  the  cars  by  which  higher  speeds  can  he  secured  in  inter- 
urban work. — St.  R'y  Jour.,  February  28. 


Reducing  Congestion. — Bell. — An  article  in  which  a  number  of 
suggestions  are  made  as  to  methods  for  relieving  city  congestion ; 
stress  is  laid  on  the  importance  of  arranging  the  terminals  of  the 
lines*  so  that  cars  do  not  interfere  with  each  other. — St.  R'y  Jour., 
February  7. 

Installations,  Systems  and  Appliances. 

Five-Phase  System. — Ehnert. — A  mathematical  article  illustrated 
by  diagrams,  on  the  properties  of  a  five-phase  alternating-current 
system.  At  the  end  he  gives  a  numerical  example  for  a  comparison 
of  a  three-phase  and  five-phase  system,  the  energy  transmitted,  the 
distance,  the  voltage  between  the  conductors,  the  loss  of  energy,  and 
the  power  factor  being  assumed  equal  in  both  cases.  He  finds  that 
in  the  five-phase  system  the  weight  of  line  wire  is  smaller  by  50 
per  cent.;  but  the  cost  for  installing  and  for  insulators,  etc.,  is 
greater;  nevertheless  he  thinks  that  the  resulting  saving  amounts 
to  40  per  cent.  The  voltage  loss  in  the  line  in  a  five-phase  system 
is  smaller  than  in  three-phase.  In  spite  of  these  advantages,  the 
five-phase  system  may  come  into  use  only  for  long-distance  trans- 
mission. The  five-phase  system  would  be  suitable  mainly  for  motors, 
but  it  may  also  be  used  for  lighting,  if  a  neutral  wire  is  used. — Zeit. 
f.  Elek..  February  15. 

Wires,  Wiring  and  Conduits. 

Electric  Transmission  Lines. — Ad,\ms. — An  article  in  which  he 
compares  the  relative  advantages  of  different  materials  for  trans- 
mission lines.  Conductivity  is  of  primary,  tensile  strength  of  sec- 
ondary importance.  Aluminum  wire  requires  1.66  times  the  section 
of  copper  wires  for  a  wire  of  equal  resistance ;  phosphor  bronze, 
3.84;  iron,  7.14;  steel,  g.09.  It  is  not  desirable  to  use  a  copper  wire 
smaller  than  No.  4  B.  &  S.  gauge  for  transmission  lines,  because 
of  lack  of  tensile  strength  in  small  sizes ;  when  the  conductivity  of 
a  copper  wire  smaller  than  No.  4  is  ample,  an  iron  wire  will  give 
the  required  conductivity  with  a  strength  far  greater  than  that  of 
the  copper.  The  relative  strengths  of  wires  with  equal  sectional 
areas  compared  with  soft  copper,  are  for  hard-drawn  copper  1.32  to 
2.06;  silicon  bronze,  1.76  to  2.94;  phosphor  bronze,  2.94;  iron,  1.62; 
steel,  2.94;  aluminum,  0.88.  Comparing  wires  on  the  basis  of  equal 
resistances  for  equal  lengths,  the  tensile  strength  is  as  follows :  A 
hard-drawn  copper  line  has  2.10  times  the  strength  of  a  soft  copper 
line;  silicon  bronze,  6.38;  iron,  11.56;  steel,  26.70;  aluminum,  1.46; 
phosphor  bronze,  11.29.  For  a  line  of  given  cost,  length  and  re- 
sistance, soft  copper  has  the  least  cross-section  and  tensile  strength; 
steel  the  greatest  cross-section,  weight,  tensile  strength  and  lowest 
price  per  pound:  aluminum  the  least  weight  and  highest  price  per 
pound. — Cassier's  Mag.,  March. 

REFERENCE. 

Line  Calculations. — Koenig. — An  article  illustrated  by  diagrams, 
on  a  new  and  more  general  graphical  method  of  calculating  electric 
lines. — Elek.  Zcit.,  January  28. 

Electro-Physics  and  Magnetism. 

Determining  Dielectric  Constants. — Billitzer. — A  description  of 
.T  method  of  determining  dielectric  constants  based  upon  the  fact 
that  in  a  non-uniform  electric  field  a  non-uniform  system  of  dielec- 
tric media  experiences  displacement,  since  the  positions  of  the  sys- 
tem having  a  greater  dielectric  constant  are  subjected  to  a  stronger 
impulse  towards  the  points  of  highest  potential.  The  author  uses 
the  substance  under  investigation  in  the  form  of  a  thread  or  small 
sphere ;  he  attaches  it  to  a  quartz  fibre  and  suspends  it  in  a  litpiid 
of  known  dielectric  constant.  To  avoid  polar  effects,  an  alternating 
current  is  sent  through  the  liquid  by  means  of  two  platinum  elec- 
trodes. The  pendulum  then  shows  a  deflection  unless  its  dielectric 
constant  is  equal  to  that  of  the  liquid  ;  any  liquid  may  be  used  which 
does  not  attack  the  body.  The  author  uses  a  mixture  of  acetone 
and  hexane  in  various  proportions,  which  give  a  variation  of  the 
dielectric  constant  from  2  to  24.  If  the  dielectric  constants  of 
liquids  are  to  be  determined,  various  pendulums  of  known  dielectric 
constants  may  be  used  in  those  liquids.  .\  set  of  glass  pendulums 
with  dielectric  constants  varying  from  4  to  10  may  be  constructed, 
and  would  probably  prove  very  convenient. — Pliys.  Zeit.,  February 
I  ;  abstracted  in  Lond.  Elec,  February  20. 

Edison  Phenomenon. — Allf.grettl — An  account  of  an  experi- 
mental investigation  of  the  Edison  phenomenon,  consisting  of  the 
passage  of  electricity  from  the  extreme  negative  end  of  the  filament 
of   an    incandescent    lamp   to    a    metallic    plate   introduced    into    the 
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bulb  Aictirtliim  lo  tlu-  aiiiliDr.  this  pliviiumcnun  ha»  not  yd  been 
iiilly  cxplainitl.  iiltliouKli  much  work  has  been  done  upon  it  by 
I'rcccr,  FKiniiiK  and  others.  The  main  nuestion  is,  whctlicr  this 
is  a  phcnomrnoii  ol  ionization  or  »  true  projection  of  negative  par- 
ticles The  aiitlKM  prepared  a  special  viicuum  tube  liavirig  three 
openings  by  means  of  whirh  the  two  electrodes  and  the  metallic 
plate  could  be  easily  replaced,  lie  found  that  the  current  between 
the  electrode  and  the  metallic  plate  decreases  rapidly  as  the  distance 
increases,  and  less  rapidly  as  the  area  of  the  plate  diminishes.  The 
phenomenon  produces  no  effect  upon  a  sensitive  plate  wrapped  up 
in  black  paper.  A  inannctic  field  weakens  the  current  perceptibly, 
especially  at  the  lower  pressures.  The  author  believes  that  the 
phenomenon  is  prin>arily  due  to  ionization,  but  that  at  the  higher 
vacua  it  is  enhanced  by  the  production  of  cathode  rays  which  may 
be  deflected  in  the  same  way  as  the  ordinary  cathode  rays  by  .i 
magnet.-  /'/i.vj  /.eil.  l-Vbruary  i;  abstracted  in  Lond.  EUw,  Feb- 
ruary JO. 

nii-ilric  Dissipation  in  I'og. — Gockki.. — An  account  oi  a  study  of 
the  effect  of  fog  upon  the  distribution  of  atmospheric  potential  and 
upon  the  mobility  of  positive  and  negative  ions.  He  comes  to  the 
conclusion  that  ascending  air  currents,  such  as  are  prevalent  in 
cyclonic  areas,  carry  with  them  negative  ions.  These  give  rise  to 
the  forniation  of  clouds,  as  a  rule,  since  the  negative  ions  arc  the 
most  cITcctivc  condensation  nuclei.  At  Freiburg  the  author  lias 
observed  a  quicker  dissipation  of  positive  electricity  with  a  falling 
barometer.  A  surplus  of  positive  ions,  as  always  exists  near  the 
mountain  tops  in  fine  weather,  may  be  reversed  by  fog.  During 
snowstorms  there  is  a  quicker  dissipation  of  positive  electricity 
and  therefore  a  prevalence  of  negative  ions.  The  low-lying  fogs 
occurring  in  autunm  and  winter  are  almost  always  produced  by 
descending  air  currents,  such  as  prevail  during  anti-cyclones.  These 
descending  air  currents  take  down  with  them  a  quantity  of  positive 
ions.  This  gives  rise  to  the  strong  surplus  of  positive  ions  in  the 
layer  above  the  fog,  as  found  by  Ebert  in  his  balloon  voyages.  The 
author  suspects  a  close  relation  between  dissipation  and  atmospheric 
pressure. — Phys.  Zcit.,  February  i ;  abstracted  in  Lond.  Elec,  Feb- 
ruary 20. 

Stationary  Wire  IVavcs. — Borgmann. — A  description  of  a  method 
of  producing  visible  waves  along  a  wire.  Arons  had  devised  a 
method  of  making  wire  waves  visible  by  stretching  two  aluminum 
wires  along  a  glass  tube  2.5  meters  long  and  exhausting  the  air 
down  to  a  pressure  of  a  few  millimeters.  Later  Coolidge  obtained 
similar  but  feebler  luminous  phenomena  in  the  open  air.  The  present 
author  obtains  them  on  a  single  wire,  mounted  along  the  axis  of 
a  tube  and  connected  with  the  secondary  circuit  of  a  Drude  ap- 
paratus for  determining  dielectric  constants.  He  used  a  Tesla  trans- 
former and  a  Blondlot  vibrator  fed  by  an  induction  coil  of  3  cm 
spark  length.  Spindle-shaped  luminosities  are  seen  on  the  w'ire 
itself  where  the  ventral  segments  of  the  vibrations  are.  On  varying 
the  position  of  the  first  bridge  wire,  the  length  of  the  waves  is 
altered,  and  hence  also  the  number  of  luminous  stretches  on  the 
wire;  photographic  records  can  be  obtained  in  about  eight  minutes; 
the  diameter  of  the  tube  is  of  no  consequence.  But  the  tube  must 
not  be  too  higl.ly  exhausted,  otherwise  the  glow  fills  the  whole  tube. 
nodes  and  all.  A  curious  circumstance  is  that  the  glow  does  not 
set  in  at  once,  but  two  or  three  minutes  after  the  current  has  been 
turned  on  ;  the  interrupter  must  work  uniformly  and  rather  rapidly, 
otherwise  the  phenomenon  may  fail  entirely. — Phys.  Zeit.,  February 
I ;  abstracted  in  Lond.  Elec,  February  20. 

Electro-Chemistry  and  Batteries. 

Electrolytic  Superoxides. — Hollard. — An  account  of  a  chemical 
investigation  of  the  lead  pero.xide  deposited  at  the  anode  of  a  solu- 
tion of  a  lead  salt.  The  present  author  has  found  that  the  weight 
is  too  great  for  the  peroxide  and  that  higher  oxides  are  deposited ; 
the  proportion  of  these  higher  oxides  is  greater  the  smaller  the 
concentration  of  the  lead  in  solution.  It  is  probable  that  very  high 
oxides  arc  formed,  but  the  author  has  not  determined  their  exact 
nature.  Lead  is  not  the  only  metal  which  shows  this  phenomenon  : 
an  alkaline  solution  of  nickel  pyrophosphate  yields  a  similar  oxide, 
as  does  also  a  solution  of  sulphate  of  bismuth  containing  a  little 
nitric  acid  and  copper  sulphate.  These  have  been  obtained  only  in 
dilute  solutions,  as  the  salts  are  rather  insoluble. — Comptes  Reiidus. 
January  26;  abstracted  in  Lond.  Elec.  February  20. 

Eh'ctrons  and  Ions. — Reixganum. — An  article  on  the  mechanism 
of  electrochemistry;  he  attempts  to  formulate  a  theory  of  the  dis- 


tribution nf  the  electrunii  m  the  molecules  entering  into  electro- 
chemical reactions,  lie  assumes  that  each  niolcculc,  i>ay  of  H  CI, 
contains  two  pairs  of  electrons,  the  M  atom  being  provided  with 
one  pair  and  the  CI  atom  with  another  pair.  Flectrolytic  "dis- 
sociation" iniKht  then  be  represented  by  the  giving  oflF  of 
one  negative  electron  from  the  H  atom  to  the  CI  atom, 
so  that  the  1 1  atom  has  nosv  one  positive  electron,  w  hile  the 
CI  ion  has  one  positive  electron  and  two  negative  electrons,  ami 
thus  is  negatively  charged.  When  CI  is  set  free  at  the  anode,  each 
CI  ion  gives  off  one  negative  electron  and  thus  becomes  neutral, 
having  one  positive  and  one  negative  electron;  similarly  with  the 
II  at  the  cathode.  Through  the  external  connection  the  negative 
electrons  pass  from  the  anode  to  the  cathofic,  thus  completing  the 
circuit.  The  author  works  out  this  idea  for  the  different  compounds 
and  shows  why  the  dissociation  constant  is  a  measure  of  chemical 
atTinity.  It  is  jirobable  that  the  transfer  of  the  supernumerary  elec- 
tron is  accomplished  even  before  actual  electrolysis  takes  place. — 
.'Inn.  d.  Phys..  No.  2;  abstracted  in  Lond.  Elec,  February   i.v 

Change  of  I'olume  and  E.M.F.  with  Pressure. — Ramskv. — An 
account  of  an  expcriiueiital  investigation  of  the  change  of  volume 
in  Clark  and  cadmium  cells  and  its  relation  to  change  of  e.m.f.  due 
lo  pressure.  When  a  Clark  or  a  cadmium  cell  is  put  under  pressure, 
its  e.m.f.  is  increased.  The  values  founfl  experimentally  for  the 
Clark  cell  are  in  good  agreement  with  those  calculated,  but  for  the 
cadmium  cell  they  are  smaller  than  the  calculated  value. — Pliys 
Rri:.  February. 

Units,  Measure.ments  and  Instruments. 
Portable    Photometer.— A    description    of    a    portable    photometer 
made  by  an  English  firm.     As  shown  in  the  adjoining  diagram,  the 
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standard  lamp.  B,  which  forms  a  part  of  the  set,  is  placed  at  a 
point  on  the  graduated  tape  corresponding  to  its  candle-power. 
Another  lamp,  C,  is  then  shifted  backwards  and  forwards  until 
the  photometer  spot,  when  viewed  through  the  small  hole  at  the 
top  of  the  box,  just  disappears.  The  lamp,  B,  is  then  removed  and 
replaced  by  the  lamp  to  be  tested,  which  is  in  turn  moved  up  and 
down  the  tape  until  balance  is  again  obtained.  The  reading  in  the 
scale  under  the  lamp  when  in  this  position  will  then  be  the  candle- 
power.  As  both  the  lamps,  B  and  C,  are  connected  in  parallel,  and 
therefore  are  worked  at  the  same  voltage,  and  as  the  candle-power 
of  an  incandescent  lamp  depends  on  the  voltage,  the  candle-power 
of  each  will  increase  or  decrease  in  the  same  proportion  for  a  given 
change  of  voltage.  Therefore,  the  candle-power  read  off  on  the 
scale  is  that  which  the  lamp  would  give  at  the  voltage  for  which 
the  standard  lamp  is  marked.  Owing  to  the  fact  that  the  standard 
is  only  in  use  for  a  few  minutes  at  a  time,  it  can  be  relied  upon  to 
keep  its  candle-power  for  an  indefinite  period.  The  photometer  can 
be  used  in  an  ordinary  room  without  any  special  precautions  being 
taken  to  exclude  stray  light.  This  is  because  the  method  amounts 
to  a  kind  of  double  weighing,  so  that  the  effect  of  any  external 
light  is  automatically  compensated  for. — Lond.  Elec,  February  20. 

Photometry. — An  editorial  discussion  of  some  points  raised  in 
Fleming's  recent  paper.  Attention  is  called  to  the  uncertainty  in 
the  definition  of  the  photometric  units.  The  unit  of  luminous  in- 
tensity, which  is  the  fundamental  unit,  is  the  candle.  A  British 
^tandard  candle  is  considerably  larger  than  a  Hefner  candle,  the  unit 
used  in  Germany,  and  the  "bee  Carcel."  the  French  official  standard, 
differs  from  both.  The  Geneva  Congress  of  1896  fixed  the  "bougie 
decimale"  as  a  unit;  this,  as  Fleming  says,  is  neither  a  bougie  nor 
decimale.  being  the  twentieth  part  of  the  light  emitted  normally  by 
I  sq.  cm  of  platinum  at  its  melting  point — a  difficult  and  costly 
standard  to  reproduce,  and  one  which  can  only  be  maintained  with 
absolute  accuracy  for  about  one  minute  at  a  time.    Concerning  pho- 
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tometry  itself,  the  question  arises,  how  are  lights  of  different  colors 
to  be  compared,  for  whatever  light  we  take  as  the  standard,  other 
means  of  illumination  will  differ  from  it  in  color  to  a  greater  or 
less  extent.  The  main  question  at  the  moment  is  how  these  points 
are  to  be  decided  and  by  whom.  In  this  respect  Germany  is  in  a 
good  position,  as  it  has  the  Reichsanstalt,  and  there  the  Lummer- 
iSrodhun  photometer  occupies  already  a  semi-official  position.  Until 
an  international  agreement  is  reached,  it  is  urged  that  the  National 
Physical  Laboratory  should  supply  this  want  for  England. — Lond. 
Elec,  January  30. 

Slip  of  Induction  Motors. — Meynier. — A  description  of  a  new 
stroboscopic  method  for  measuring  the  slip  of  an  induction  motor. 
On  the  axle  of  the  induction  motor  a  circular  disk  is  mounted,  one 
semi-circle  being  black,  the  other  white.  A  small  synchronous  motor 
is  placed  so  that  its  shaft  is  approximately  the  prolongation  of  that 
of  the  induction  motor;  on  the  shaft  of  this  synchronous  motor  a 
black  semi-circle  is  mounted.  The  observer  looks  on  both  disks 
in  the  direction  of  the  axis.  There  are  two  cases,  the  first  being 
that  the  rotation  of  both  motors  is  in  the  same  direction ;  in  this 
case  the  observer  counts  the  number  of  times  that  the  two  disks 
together  appear  entirely  black  in  a  certain  time  interval ;  it  is  easy 
to  count  up  to  150  such  moments  in  a  minute  which  would  corre- 
spond to  a  10  per  cent,  slip  of  a  4-pole,  50-periods  motor.  For  very 
small  slips  the  full  disk  of  the  induction  motor  may  be  divided  into 
two  n  sectors,  black  and  white,  and  the  axis  of  the  synchronous 
motor  bears  n  black  sectors,  corresponding  to  the  white  sectors  of 
the  other  disk.  The  second  case  is  that  both  motors  rotate  in  oppo- 
site directions;  here  the  observer  sees  a  cross,  the  number  of  arms 
depending  on  the  number  of  sectors  ;  two  white  and  two  black  sectors 
give  an  ordinary  cross.  For  synchronism  this  cross  is  fixed  in  space, 
while  for  any  slip  it  rotates,  and  it  will  revolve  through  180°  when 
the  number  of  turns  differs  by  I  revolution. — L'Ind.  Elec,  Decem- 
ber 25. 

An  Optical  Pyrometer. — Holborn  and  Kurlbaum. — A  description 
of  an  instrument  consisting  of  a  telescope  which  produces  an  image 
of  the  source  under  investigation  in  the  plane  of  vision,  in  which 
is  also  mounted  the  filament  of  an  incandescent  lamp.  Under  ordi- 
nary circumstances  a  simple  red  surface  is  seen  through  the  eye- 
pieces owing  to  a  red  glass  which  is  inserted,  and  on  it  is  seen  the 
black  filament.  The  lamp  current  is  then  increased  until  the  fila- 
ment can  be  no  longer  distinguished.  The  photometer  or  pyrometer 
is  calibrated  by  means  of  a  radiating  black  body,  as  described  by 
Lummer  and  Pringheim. — Ann.  d.  Phy.<:.,  No.  2;  abstracted  in  Lond. 
Elec,  February  20. 

Telegraphy,  Telephony  and  Signals. 

reference. 

Telephone  Tunnels. — A  yvell  illustrated  article  on  the  methods  of 

work  adopted  in  constructing  the  network  of  tunnels,  aggregating 

60  miles  in  length,  in  down-town  Chicago. — Eng.  News,  February  19. 

Miscellaneous 

Metric  System. — An  account  of  a  long  discussion  before  the 
(Brit.)  Institution  of  Elec.  Eng.  on  the  question  of  the  introduction 
of  the  metric  system.  There  were  numerous  speeches  on  both  sides. 
— Lond.  Eng'ing,  January  30  and  February  13. 

The  discussion  is  summarized  in  a  long  editorial  and  it  said  that 
with  the  exception  of  Alexander  Siemens'  speeches  in  favor  of  the 
metric  system,  the  discussion  consisted  more  of  statements  of  indi- 
vidual likes  and  dislikes  than  of  arguments.  The  two  arguments 
raised  by  speakers  against  the  metric  system  were,  first,  that  it  is  less 
costly  to  bear  the  evils  we  have  than  those  involved  in  a  change,  and 
second,  that  if  it  is  necessary  to  abandon  the  present  system,  we  might 
adopt  one  that  involved  less  dislocation  of  our  ideas  and  habits  than 
the  metric  system.  Parker  advocated  a  system  founded  on  the  inch 
and  on  the  weight  of  the  cubic  inch  of  water.  Stoney  suggested 
that  a  meter  of  40  in.  should  be  adopted  to  render  it  possible  to 
convert  inches  into  meters  without  awkward  decimals.  Editorially 
it  is  pointed  out  that  the  needs  of  the  export  trade  will  necessitate 
the  introduction  of  the  metric  system.  To  the  engineer  the  intro- 
duction bears  two  aspects,  according  as  he  views  it  as  a  professional 
man  or  a  manufacturer;  to  the  former  it  offers  enormous  advant- 
ages ;  the  manufacturer  has  large  sums  invested  in  linear  measures, 
but  these  sums  should  not  be  exaggerated.  "There  are  many  works 
that  would  be  the  gainers  for  a  wholesale  scrapping  of  patterns  and 
the  introduction  of  new  ones."    But  really  there  are  very  few  cases 


that  a  pattern  will  not  serve  equally  well  for  either  system.  "When 
our  American  friends  have  overstocked  their  home  market  and  turn 
to  export,  it  will  not  take  them  long  to  decide  if  a  change  is  neces- 
sary ;  and  if  they  do  so  decide,  they  will  make  it  without  unnecessary 
delay,  whatever  it  may  cost.  It  will  be  somewhat  late  for  us  to 
follow  them  then."^ — Lond.  Eng'ing,  February  20. — The  speech  by 
which  Siemens  opened  the  discussion  and  advocated  the  compulsory 
adoption  of  the  metric  system,  is  reprinted  in  full  in  Lond.  Elec, 
February  20. 

Electric  Heating  Apparatus. — A  note  on  a  new  form  of  electric 
heating  apparatus,  designed  by  Rivers.  With  a  view  to  obtaining 
a  large  heating  surface  at  a  moderate  temperature,  a  layer  of  very 
tine  carbon  powder  is  held  between  two  enamelled  iron  plates  and 
retained  in  position  by  a  bordering  of  asbestos  cardboard.  Copper 
strips  are  led  in,  one  at  either  end  of  the  plates  and  a  third  in  the 
center,  and  continuous  current  at  200  volts  is  then  passed  from  the 
latter  to  the  former.  The  bolting  together  of  the  plates  gives  the 
requisite  amount  of  compression  to  the  carbon,  which  is  said  to  be 
an  important  feature.  The  first  radiator  built  was  in  the  nature  of 
an  experiment,  and  had  an  effective  heating  surface  of  25  sq.  ft.,  the 
average  temperature  of  the  plates  being  190°  F.  The  average  current 
taken  is  8  amp  at  200  volts. — Lond.  Elec,  February  13. 


New  Books. 


Alternating  Current  Machines.  By  Samuel  Sheldon,  Ph.  D.,  and 
Hobart  Mason,  E.  E.  New  York:  D.  Van  Nostrand  Company. 
Pages,  iv-2S9.     Price,  $2.50. 

This  little  work  is  a  real  addition  to  the  text-bouK  literature  of 
electricity.  It  is  a  companion  volume  to  "Dynamo-Electric  Ma- 
chinery," published  two  years  since,  and  follows  for  alternating-cur- 
rent machinery,  practically  the  same  line  of  treatment  and  arrange- 
ment. The  book  will  decidedly  fill  a  place  especially  its  own,  and 
meet  a  real  want  which  so  far  there  has  been  no  serious  attempt  to 
satisfy.  It  is  not  so  scholarly  a  work  as  that  by  Franklin  and  Wil- 
liamson, but  it  will  prove  of  service  to  those  who  find  the  other  work 
too  advanced  and  exhaustive. 

The  book  is  marred  by  the  authors'  abrupt  and  nervous  style, 
though  the  materials  have  been  selected  with  excellent  judgment  and 
a  concise  knowledge  of  the  requirements  of  practice.  This  second 
volume  of  the  serial  possesses  decidedly  more  merit  than  the  first, 
and  takes  rather  more  advanced  ground  in  its  treatment.  The 
subject  is  a  difficult  one  to  present  adequately  within  the  narrow 
limits  of  this  little  book,  for  the  range  of  topics  is  not  only  large  and 
their  literature  voluminous,  but  there  are  numerous  and  widely 
different  methods  for  their  discussion. 

The  preface  states  that  "the  use  of  all  methods  in  connection  with 
every  point,  leads  to  complexity."  The  earlier  text-books  on  this 
subject,  not  properly  recognizing  this,  confused  the  reader  and  left 
the  impression  that  their  authors  were  not  clear  in  their  own  grasp 
of  the  theory  attempted.  The  result  was  an  uncoordinated  mass, 
which  obscured  rather  than  elucidated,  and  left  the  student  with  no 
means  of  employing  principles  in  practice.  In  the  present  case  the 
authors  have  selected  the  method  which  they  judged  clearest  and  most 
concise,  with  the  result  that  they  have  written  an  excellent,  practical 
and  clearly  discussed  book.  A  happy  omission  on  their  part  has  been 
the  non-use  of  the  complex  imaginary  quantity  both  in  discussion  and 
problems.  However  interesting  such  methods  are  to  advanced  stu- 
dents, and  in  despite  of  the  overzealous  insistence  of  a  few  writers, 
complex  quantities  are  superficial,  indirect,  and  do  not  lend  them- 
selves to  a  true,  physical  analysis  of  alternating-current  phenomena. 
They  are  a  clever  shorthand  medium  for  treating  problems  and 
theory,  but  they  lack  a  vital  connection  between  the  process  and  the 
fact,  and  cannot  be  rationally  practical.  Insistence  upon  their  use 
in  technical  text-books  adds  complexity  with  no  gain  in  power. 

The  authors  do  not  hesitate  to  employ  concise  mathematical  dis- 
cussion where  he  considers  it  essential.  The  book  frequently  resorts 
to  the  analysis  of  the  calculus,  but  the  processes  are  usually  indi- 
cated with  such  clearness  that  the  mathematics  of  the  book  should 
present  no  difficulties.  Occasionally  there  is  an  abrupt  statement  of 
an  equation,  or  its  modification  is  given  with  too  much  brevity. 

The  book  is  admirably  adapted  for  reference  and  the  use  of  students 
in  advanced  manual  training  schools,  or  the  more  elementary  of  the 
schools  of  technology.  The  selection  of  matter,  the  lucid  treatment 
.-ind  the  intensely  practical  spirit  that  pervades  the  book,  have  com- 
bined to   produce  one  of  the  most  excellent  of  recent   text-books. 
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howrvcr  iiiucli  it  is  uiK  ul  syinputliy  vvilli  mure  iliuruiigh  scholarihip. 
This  latter  delect  will  iiiukc  it  uf  transient  value  where  its  method 
should  wurranl  it  n  more  permanent  pince. 

The  mutter  ut  the  book  is  i>f  sncli  an  elementary  and  well-estab- 
lished char.iclcr,  thai  it  docs  not  ri'i|iiirc  an  extended  notice.  The 
properties  of  the  alternating  ctineiit  and  the  alternating  current 
circuit  are  presented  in  the  opening  chapters.  Since  the  author  has 
resorted  to  concise  mathematical  treatment,  it  is  singular  that  he 
has  omitted  the  statement  oi  the  iormal  fundanunlal  equations  of 
harmonic  circuits.  The  various  terms  in  these  e(|uations  arc  given 
and  applied,  but  the  book  would  have  gained  much  in  force  had  the 
author  not  been  so  hasty  and  brief  at  this  point  in  his  work.  This 
discussion  is  followed  by  the  conventional  ch?pter  of  problems,  which 
is  c.vccllcnt  in  its  way  hut  rather  too  brief.  There  is  too  little  nu- 
merical illustration  to  make  the  application  of  formulas  clear,  but 
the  reader  is  relieved  at  not  tinding  the  customary  array  of  exercises 
for  solution. 

The  chapter  on  alternators  is  suggestive,  but  scarcely  adecpiate 
and  fails  decidedly  to  sustain  the  method  intended  by  the  plan  of 
the  book.  Where  it  should  be  precise,  it  is  descriptive,  and  beyond 
presenting  the  most  rudimentary  elements  of  this  class  of  electrical 
machinery,  it  leaves  the  reader  with  no  comprehensive  and  but  little 
practical  knowledge.  As  an  illustration,  the  topic  on  arnialnrc 
reaction  gives  no  means  for  ascertaining  this  quantity  numerically, 
and  merely  describes  the  phenomena  involved  with  bare  suggestion 
of  the  elements  which  enter  into  it.  As  a  further  illustration,  re- 
volving field  alternators  are  treated  entirely  from  the  catalogue 
standpoint;  the  type  is  not  differentiated,  nor  are  its  characteristics 
discussed  or  stated  with  the  exception  of  one  simple  diagram. 

Another  fault  in  the  book  is  apparent  in  its  mention  of  the  Scott 
phase-changing  transformer.  This  is  well  described,  but  no  reference 
is  given  in  the  recital.  This  bare  mention  would  gain  decidedly  for 
the  student,  if  a  reference  had  been  made  to  the  clever  paper  of  the 
inventor,  in  which  the  device  was  originally  described.  The  present 
author,  in  common  with  many  others,  does  not  seem  to  realize  that  the 
mere  statement  of  such  facts  is  inadequate.  A  text-book  of  this 
character  should  be  a  suggestive  guide  to  the  literature  of  its  subject 
matter  so  that  it  may  enable  the  student  to  use  his  knowledge  with  a 
precision  that  can  never  be  gained  from  a  small  book  on  a  large 
subject.  Insufficiency  of  treatment  may  also  be  instanced  in  the 
section  describing  the  constant-current  transformer;  and  again, 
though  of  a  different  nature,  in  the  topic  dealing  with  the  syn- 
chronous motor. 

The  short  chapter  on  rotary  converters  and  the  concluding  chap- 
ters on  power  transmission,  and  testing,  though  lacking  and  unsatis- 
factory in  many  respects,  yet  gives  an  excellent  discussion  of  many 
practical  matters. 

The  diagrams  are  numerous  and  clearly  drawn,  and  the  book  as 
a  whole  is  well  illustrated.  The  publishers,  rather  than  the  author, 
must  be  taken  to  task  for  the  excessive  size  of  many  of  the  catalogue 
illustrations,  which  coarsely  detract  from  the  otherwise  neat  appear- 
ance of  the  text,  and  which  are  as  blurred  and  blotched  as  is  usual 
with  the  second  derivative  of  a  half-tone  print.  There  are  but  few 
lapses  into  bad  taste  in  evidence,  but  the  most  flagrant  is  that  of 
Fig.  6317.  where  a  rakish  appearing  individual  serves  to  impress  the 
size  of  a  particular  dynamo. 


Les  Theories  Electriques  de  J.  Clerk  Maxwell.  By  M.  P.  Duhem. 
Paris :  A.  Hermann.    228  pages.     Price,  8  francs. 

This  critical  study  of  Maxwell's  contributions  to  the  theory  of 
electricity  and  magnetism  by  one  who  has  done  so  much  in  other 
branches  of  theoretical  physics,  particularly  in  thermodynamics,  is  a 
very  welcome  addition  to  scientific  literature.  Especially  should  it 
be  welcome  to  French  students  who  have  shown  such  great  reluc- 
tance during  the  thirty  years  past  to  accept  the  theories  of  Maxwell. 

The  author  gives  a  very  comprehensive  survey  of  the  development 
of  electrical  theory,  including  the  theories  that  preceded  Maxwell, 
and  his  study  of  Maxwell  includes  all  of  Maxwell's  earlier  memoirs 
as  well  as  Maxw^ell's  great  treatise,  which  appeared  in  1873. 

In  writing  of  the  theories  of  Maxwell  in  1890,  the  eminent  French 
scientist,  Poincare,  said :  "When  a  French  reader  opens  Maxwell's 
treatise  a  sentiment  of  dislike,  and  even  of  defiance  arises,  which  is 
dissipated  only  after  prolonged  study  and  at  the  cost  of  great  effort. 
Some  eminent  minds  indeed  always  retain  this  initial  sentiment." 

"Why  is  it,"  asks  Poincare,  "that  the  ideas  of  Maxwell  have  been 
with  so  much  difficulty  acclimated  in  France?"    It  is  without  doubt 


due  to  the  iiilluciicc  ut  the  writings  of  the  great  l-rcncli  kcicntuth  of 
the  early  part  of  the  century  "All  our  masters,"  says  Poincare. 
"from  l.aplace  to  Caiichy,  have  proceeded  in  the  same  manner 
Starting  from  hypotheses  neatly  stated,  they  have  derived  all  the 
conse<|uriues  with  mathematical  rigor,  afterwards  comparing  thmi 
with  experience.  The  I'rrnch  have  seemed  to  wish  to  give  to  each 
of  the  branches  of  physics  the  same  precision  as  is  shown  by  ilic 
Mecanicpic  Celeste." 

The  reliui:iiice  which  the  French  have  shown  in  their  acceptance 
of  Maxwell's  theories  throws  much  light  upon  the  characteri-iic 
Icalures  of  electromagnetic  theory;  a  theory  which  is  confroniicl 
with  a  vastly  greater  variety  of  phenomena  to  be  correlated  than  is 
presented  in  any  other  single  branch  of  physics.  Laplace  needed 
only  to  start  with  the  fundamental  notion  of  universal  gravitation 
and  the  fundamental  notion  of  inertia.  Maxwell  had  to  start  with 
a  great  variety  of  fiiiid.imcntal  notions.  Laplace's  "Mecaniipie 
C61este"  is  solely  an  algebraic  development  entirely  independent  of 
conceptual  helps.  Maxwell's  theory  on  the  other  hand  is  principally 
a  concejitual  developnicnt  with  detached  algebraic  helps.  A  student 
determined  to  find  in  Maxwell  either  a  repetition  of  Laplace's  milliod 
or  nothing  at  all  would  certainly  find  nothing  at  all,  and  this  is  what 
the  French  found  in  Maxwell  during  a  period  of  twenty  years. 


Unitkd  States  Automobile  Patents.  Supplement  to  Digci  of 
United  States  Automobile  Patents  (i78q-June,  1899).  July,  i>''W, 
to  January,  1902.  Compiled  by  James  T.  Allen.  Washington : 
American  Patents  Publishing  Company.  748  pages.  Price, 
$10.00. 

This  volume  forms  a  supplement  to  the  compilation  by  the  same 
author  of  the  automobile  patents  prior  to  July,  i8qq,  and  covers  all 
patents  granted  since  the  earlier  volume  was  printed  up  to  January, 
1902,  since  which  latter  date  these  patents  have  been  digested  in 
the  American  Electric  and  Automobile  Patents  Monthly  (which 
publication  also  includes  air  and  gas  engines).  The  volume  thus 
bridges  the  period  covered  by  the  earlier  volume  and  that  iiow^ 
being  covered  by  the  nuinthly  publication.  The  book  includes  e\ery 
patent  relating  directly  or  indirectly  to  the  art  issued  within  the 
dates  noted  in  the  title,  every  sheet  and  figure  of  the  drawings,  no 
matter  how  numerous,  the  claims  in  full,  and  a  brief  description 
v\hen  necessary  to  properly  interpret  the  claims. 

One  of  the  most  v,-iluable  features  of  the  work,  which  is  also  a 
feature  of  the  Monthly,  is  the  reference  index.  This  is  not  merely 
;in  index  in  the  ordinary  sense  of  the  term,  but  in  addition  to  the 
patent  number,  the  pr.tcntee,  the  title  of  the  invention  and  the  plate 
and  claim  folios,  ii  t;ives  also  a  list  of  the  references  cited  against 
each  application  while  pending  in  the  United  States  Patent  Office,  thus 
indicating  the  previous  state  of  the  art  when  the  patent  was  granted. 

The  inven'iioiis  arc  plainly  classified  in  the  text  according  to  the 
different  subclasses.  While  in  the  Digest  only  ten  sub-classes  w-ere 
established,  yet  in  the  shorter  space  of  time  covered  by  the  Supple- 
ment the  art  has  grown  and  expanded  to  such  an  extent  that  it 
was  necessary  to  establish  eleven  new  sub-classes,  making  twenty- 
one  in  all ;  one  of  these  is  entirely  new,  that  of  mufflers,  or  noise- 
quieting  devices,  w  hich  has  been  brought  down  from  1789  to  January, 
1902.  as  it  did  not  appear  in  the  Digest. 

The  work  is  printed  by  the  photolithographic  process,  thus  in- 
suring absolute  accuracy  as  to  plates  and  text.  The  edition  is 
limited  to  500  copies. 


Notes  on  Laying,  Repairing,  Operating,  and  Testing  Submarine 
Cables.   By  Captain  Edgar  Russel,  U.  S.  Signal  Corps.    Wash- 
ington,   igo2:    War   Department   Document    172.     70  pages,   30 
illustrations. 
This  is  an  elementary  hand-book  for  the  guidance  of  Signal  Corps 
officers  concerning  the  laying,  operating  and   repairing  of  shallow- 
.  water  submarine  cables.     A  chapter  is  devoted  to  the  construction, 
laying  and  repairing  of  cables,  as  effected  in  the  Philippine  Islands. 
Then  follows  a  good  chapter  on  the  operation  of  the  cables  in  the 
Signal  Corps  service.     Next  comes  a  chapter  on  normal  cable  test- 
ing.   Then  a  chapter  on  locating  faults  in  cables.     The  Fisher  cable 
testing   set   used   in   the  service   receives   a   relatively   long   chapter. 
and  the  last  chapter,  by  Col.  Reber,  is  a  very  good  one  on  factory 
testing  of  cables. 

The  book  as  a  compendium  of  testing  officers'  notes  is  well  con- 
densed and  designed.  It  would  be  benefited  by  the  prefacement  of  a 
chapter  index  and  by  the  addition  of  a  subject  inde.x  at  the  end. 
Doubtless  these  will  be  added  in  a  subsequent  addition. 
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Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  (j-'j 
Chestnut  Street,  Philadelphia,  Pa.  Next  meeting,  New  York,  .\i)ril 
16,  17  and  18,  1903. 

American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Meetings :  March  27th, 
"High-Tension  Lines,"  Ralph  D.  Mershon  ;  April  24th.  "Tendencies 
of  Central  Station  Development,"  H.  A.  Lardner,  Philippo  Torch  o 
and  Peter  Junkersfeld. 

American  Street  Railway  Associ.^tion,  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Ne.xt  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies,  Sccretar>,  W 
H.  Johnson,  Philadelphia,  Pa. 

Association  ov  Railway  Telegraph  Superintendents,  Secretary. 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Ne.xi 
meeting.  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electricil 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Electrical  Contractors'  Association  of  New  York  State,  Sec 
retary,  Wm.  J.  Davis,  Ithaca,  N.  Y. 

Engine  Builders'  Association,  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians,  Secre 
tary,  Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 

Iowa  Telephone  Association,  Secretary,  C.  C.  Deering,  Pi's 
Moines,  Iowa.    Next  meeting,  Des  Moines,  March  10  and  11,  1903. 

National  Electrical  Contractors'  Association  of  the  UNTTrn 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.    Next  meeting,  De 
troit,  Mich.,  July  15,  1903. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
26,  27  and  28,  1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York.  Next  meeting,  American  Institute,  March  18. 
Lecture  by  Prof.  R.  H.  Thurston  on  "The  Steam  Turbine  to  Date." 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

A  Modern  Theatre  Installation  in  New  York  City. 


By  Irving  B.  Smith. 

One  of  the  latest  and  most  interesting  electrical  theatre  installa- 
tions in  New  York  City  is  that  of  Belasco's  Theatre,  at  Forty-second 
Street  and  Seventh  Avenue.  The  electrician  of  the  theatre,  Mr. 
Louis  Hartman,  is  responsible  for  the  entire  electrical  work,  having 
planned  it,  laid  it  out  and  superintended  its  construction,  including 
both  auditorium  and  stage. 

The  theatre  secures  its  current  from  the  Edison  i  io-220-volt_three- 
wire  service.  The  auditorium  is  on  a  two-wire  distribution,  the  stage 
on  a  three-wire  distribution.     From  the  main  distribution  center  in 


at«Bt 


FIG.  I. — section  across  footlights. 

the  basement  front  run  two  sets  of  feeders,  one  to  a  distribution 
panel  in  the  lobby,  from  which  are  controlled  the  lights  on  the  stair- 
ways, smoking-rooms,  reception  rooms,  lobby,  box  office,  etc.  The 
second  set  of  feeders  runs  directly  to  the  stage  switch'joard.  All 
wires  are  run  in   iron   conduit,   there   being  no   cleat  or   moulding 


work.  No  smaller  wire  than  No.  6  B.  &  S.  is  used.  All  lights  are 
in  fixtures,  drop  cords  not  being  permitted.  AH  fuses  are  of  the 
enclosed  arc  type  and  all  distributing  panels  are  in  slate-lined  oak 
cabinets. 

The  auditorium  lights,  excepting  the  chandelier  and  a  few  brackets, 
.Tre  concealed.     The  orchestra  is  situated  in  a  pit  below  the  audi- 


KIG.  2. — section  of  border  LIGHTS. 

torium  floor  level.  Each  musician  has  a  light  enclosed  in  a  rotating 
cylinder,  permitting  him  to  have  either  diffused  white  light  or  a 
blue  light.  The  light  is  ample,  and  quite  invisible  from  the  audi- 
torium. 

Each  dressing-room  has  a  swiveled  mirror,  lighted  by  two  side 
lights,  there  being  also  bracket  lights.  In  the  dressing-room  used 
by  Mrs.  Leslie  Carter  is  a  pier  glass,  with  three  sets  of  lights  in  three 
colors,  permitting  the  effect  of  colors  upon  the  make-up  to  be  deter- 
mined. The  dressing-rooms  have  also  electrical  curling  irons,  and 
electrical  paint-warming  plates.  The  red  fire  escape  lights  are,  of 
course,  connected  back  of  the  main  distribution  center  and  not 
controlled  by  the  main  switch.  A  telephone  system  of  nine  stations 
connects  all  parts  of  theatre  with  the  box  office,  including  the  main 
office  on  the  third  floor. 

The  stage  board,  which  is  the  important  feature  of  the  installa- 
tion, is  elevated  about  9  ft.  from  the  stage  floor  and  located  nearly 
against  the  proscenium  wall;  in  fact,  just  far  enough  from  the  wall 
to  permit  of  access  behind.  The  elevation  of  the  board  prevents 
blocking  the  first  entrance,  and  there  seems  to  be  no  disadvantage  in 
so  placing  it,  providing,  of  course,  that  the  board  is  so  planned  as 
to  permit  a  single  operator  to  easily  control  all  circuits  from  one 
I)osition.  The  gallery  upon  which  the  board  is  placed  allows  ample 
room  for  the  operator,  and  the  elevation  often  affords  him  an  un- 
obstructed view  of  the  borders  and  foots,  which  could  not  always 
be  obtained  were  the  board  on  the  stage  floor.  His  duties  occupy 
him  constantly  at  the  board  and  he  is  not  troubled  with  the  necessity 
of  climbing  up  and  down  since  everything  is  at  hand  at  the  board. 
One  advantage  gained  is  that  the  operator  has  his  own  place  entirely 
to  himself,  and  is  not  crowded  by  the  many  who  are  often  awaiting 
their  cue  at  the  wings. 

The  stage  board  controls  all  auditorium  circuits,  including  gallery 
and  balcony  lights :  also  all  stage  circuits  in  all  colors,  including 
dressing-rooms,  entrances,  etc.  The  stage  has  four  borders,  and 
there  are  also  eight  bunch  pockets  for  bunches  and  strips,  which 
pockets  are,  of  course,  let  into  the  stage  floor.  There  are  also 
twenty-four  stage  outlets  in  the  floor  and  on  the  bridges  for  arc 
lights,   or   as   they   are    more    familiarly   known,    electric    calciums. 
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Tlic  arc  outlets  as  well  as  the  bunch  pncki-is  arc  indcptiulcntly 
I'ouirulled  from  switclics  uii  the  stage  board,  and  the  bunch  pocket 
circuits  arc  also  supplied  witli  dinnners 

The  fuotlight  pan  is  so  designed  as  to  picvcnt  the  lights  being 
observed  even  by  those  in  the  boxes,  which  are  unusually  near  the 
stage.  Fig,  I,  a  section  across  the  footlights,  show.s  the  general  ar- 
rangement. As  will  be  noted  the  lights  are  arranged  in  two  rows, 
the  back  row  containing  50  red  lights  and  50  blue  lights,  and  the 
front  row  containing  75  white  lights,  01  more  properly  spcakiuK. 
amber  lights,  since  all  white  lights  both  in  auditorium  and  on  sta^e 
are  dipped  to  a  light  amber  to  avoid  the  harshness  of  white  lights. 

All  of  the  sockets  are  so  arranged  as  to  give  the  lamps  a  backward 
rake  to  throw  the  greater  portion  of  the  light  in  the  desired  direction. 
The  hack  of  the  lootlinht  pan  and  shield  acts  as  a  reflector.  It 
may  be  noted  also  that  the  row  of  colored  lights  is  somewhat  higher 
than  the  white  lights  to  avoid  interference.  A  g-in.  shielding  over- 
hang effectually  cuts  off  all   lii;lit    from  the  auditorium  and   boxes. 


will)  eight  lamps  and  a  reflector  mounted  upon  an  adjustable  stand. 

On  each  vide  of  the  stage  arc  located  four  bridges  for  elcciric  cal- 
ciums These  bridges  arc  easily  accessible  from  the  stairways  and 
don't  rctpiirc  ladders  to  reach  them.  They  arc  also  well  located  to 
meet  any  rc(|uirement.  The  drctsing-rooms  have  entrances  off  of 
landings  on  the  stairways,  two  from  each  landing. 

The  coni rolling  stage  board  is  shown  in  I'"ig.  3,  There  are  two 
white  Itali.'tn  marble  panels,  the  left  one  containing  16  branch  circuit 
switches  for  house  branch  circuits,  all  three-pole,  back-connected. 
It  carries  also  two  operating  levers  for  the  two  house  dimmers,  a 
main  house  switch  shown  in  the  extreme  lower  left-hand  corner, 
and  a  main  stage  switch  shown  adjacent  thereto.  The  fuse  arrange- 
ment is  particularly  worthy  of  notice.  There  are  used  on  all  branch 
circuits  "Noarc"  enclosed  plug  fuses.  These  arc  let  into  the  face 
of  the  board,  screwing  into  a  special  hack-connected  receptacle. 
One  pole  of  this  receptacle  forms  a  copper  link  directly  connected 
to  the  clip  side  of  the  adjacent  switch  arm.     The  other  pole  forms 
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Fig.  3. — Controlling  Stage  Board. 


The  inclined  apron  in  front  has  a  drip  to  carry  off  any  water  that 
may  run  down  from  the  stage  when  the  floors  are  washed. 

Fig.  2  shows  a  section  of  a  border.  A  galvanized  iron  box  is 
formed  into  a  double  channel  having  a  flat  space  between,  upon 
which  the  sockets  are  mounted.  The  two  troughs  so  formed  carry 
the  wires.  The  three  colors  of  lights  are  arranged  in  a  single  row 
in  alternate  colors,  50  white,  50  red  and  50  green,  each  color  three- 
wire.  A  removable  metal  cover  protects  the  wires  and  sockets.  On 
the  top  of  the  first  border  is  a  footway,  permitting  an  operator  to 
stand  there  to  produce  special  mechanical  or  lighting  effects.  Double 
reflecting  partitions  between  each  pair  of  lamps  aid  in  the  proper 
distribution  and  prevent  undesirable  reflections  between  the  different 
colors.  The  borders  need  not  be  tied  off  in  position,  as  they  are 
counterbalanced,  and  they  are  easily  operated  by  one  man. 

Movable  strips  are  provided,  24  in  all.  for  side  lighting.  The=e  are 
and  switches.  The  strips  are  extremely  substantial,  and  carry  the 
lamps  in  a  vertical  position  instead  of  presenting  the  lamps  end  on, 
as  so  often  occurs.     The  bunch  lights  are  of  the  usual  construction. 


a  somewhat  longer  copper  connecting  bar  making  direct  connection 
with  a  set  of  horizontal  busses.  A  better  idea  of  the  arrangement  of 
fuses  can  be  gained  from  Fig.  4,  which  is  a  sectional  view  of  switch 
and  fuse  receptacle.  The  extreme  directness  in  connection  from 
horizontal  bus  through  fuse  to  switch  is  evident.  It  will  be  noted 
also  that  on  this  panel  there  are  four  sets  of  horizontal  busses,  all 
being  fed  from  a  single  set  of  vertical  busses  from  the  main  house 
switch,  necessary  enclosed  arc  fuses  being  interposed  between  the 
switch  and  the  service.  These  fuses,  not  shown  on  the  face  of  the 
board,  are  readily  accessible  at  the  end  of  the  board.  This  panel 
measures  approximately  33  in.  in  width  and  75  in.  in  height,  having 
a  thickness  of  15/2  in.  The  second  panel  measures  81  in.  in  width  and 
75  in.  in  height,  and  contains  all  stage  circuit  switches  and  dimmer 
levers  for  these  circuits. 

There  will  be  noted  in  the  illustration  three  horizontal  interlocking 
dimmer  siafts,  each  with  six  individual  dimmer  levers  and  a  master 
lever.  Re.'erring  to  these  six  levers,  from  left  to  right  on  the  top 
s'.iaft,    which    is    for   controlling   white   lights,   they   are   marked   as 
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follows:  Bunch  No.  i,  foots  white,  border  No.  i,  border  No.  2, 
border  No.  3,  border  No.  4.  Referring  to  the  second  or  middle 
horizontal  interlocking  shaft  the  six  dimmer  levers  control  the  fol- 
lowing dimmers :  Bunch  No.  I,  foots  red,  border  No.  I,  border 
No.  2,  border  No.  3,  border  No.  4.  Lastly  the  bottom  shaft  controls 
the  following  dimmers :  Bunch  No.  3,  foots  blue,  border  No.  I, 
border  No.  2,  border  No.  3,  border  No.  4.  Fig.  5  shows  the  dimmer 
mechanism  more  in  detail  with  three  positions  of  a  single  dimmer 
lever,  which  may  be  briefly  described  as  follows :  On  the  back  of 
the  board  is  located  a  dimmer  plate.  On  the  face  of  the  board,  the 
operating  dimmer  lever,  the  interlocking  mechanism,  the  master  lever 
and  the  interlocking  shaft.  On  the  interlocking  shaft  is  a  loose  sheave 
connected  by  means  of  a  very  flexible  steel  cable  to  a  smaller  sheave 
rigidly  attached  to  the  shaft  of  the  dimmer  plate.  This  latter  shaft 
also  carries  the  dimmer  switch.  The  lever  and  handle  are  attached 
to  the  loose  sheave  for  operation  of  this  dimmer  switch  independently 
of  other  dimmers.  A  slotted  cam  permanently  attached  to  the  mter- 
locking  shaft  near  each  loose  sheave  engages  with  a  spring  plug  on 
the  corresponding  dimmer  lever  (providing  the  lever  handle  is  so 
turned  as  to  permit  of  such  engagement).     By  giving  the  handle  a 


FIG.  4.— SECTION.AL  VIEW  OF   SWITCH  AND  FUSE  RECEPTACLE. 

quarter  turn  the  spring  plug  is  disengaged  from  the  cam  and  the 
lever  is  free  to  move,  thereby  allowing  the  operator  to  raise  or  lower 
the  lights  controlled  by  that  particular  dimmer,  irrespective  of  the 
other-;.  In  this  way  any  circuit  may  be  controlled  independently  of 
all  other  circuits. 

If,  however,  it  is  desired  to  operate  several  of  the  dimmers  on 
one  interlocking  shaft  at  one  time,  the  corresponding  lever  handles 
are  not  turned.  For  example,  this  board  has  on  the  white  light  shaft 
dimmer  levers  for  bunch  lights,  foots,  borders,  Nos.  i,  2,  3  and  4. 
It   may   be   necessary   to   lower   only   the   foots,   the   first   and   third 


FIG.   5. — DIMMER  PLATES. 

borders.  To  do  this,  the  operator  leaves  the  handles  of  these 
dimmers  so  turned  as  to  permit  of  engagement  with  their  respective 
cams.  This  interlocking  shaft  operates  by  means  of  its  master  lever, 
and  the  desired  dimmers  will  be  picked  up  by  their  cams  in  whatever 


positions  they  may  have  been  left,  and  the  corresponding  lights  raised 
or  lowered  simultaneously. 

In  this  installation  the  dimmer  plates  were  not  located  directly 
back  of  the  board  as  shown  in  Fig.  5,  but  some  distance  above  the 
board  and  against  the  proscenium  wall  (Fig.  6).  The  steel  operating 
cables  passing  over  idlers  go  direct  to  these  dimmer  plates.  In 
many  instances  it  is  found  advisable  to  mount  the  bank  of  dimmers 
beneath  the  stage  lloors,  in  the  basement.  In  this  instance,  how- 
ever, there  was  ample  room  against  the  proscenium  wall  and  the 
presence  of  the  numerous  arc  light  bridges  and  stairways  made 
them  readily  accessible.  This  bank  of  dimmer  plates  including  in  all 
twenty  dimmers,  is  mounted  on  slate,  the  opposite  polarities  being 
carefully  insulated.  This  arrangement  insures  against  any  general 
disablement  of  the  dimmers  due  to  accident. 

Referring  to  Fig.  3,  there  will  be  seen  a  vertical  gang  shaft  pro- 
vided with  mitre  gears  and  friction  clutches,  also  a  worm  gear  oper- 
ated by  a  pilot  wheel  for  slow  motion.  As  will  be  noted,  the  middle 
horizontal  interlocking  shaft  for  red  lights  has  a  double  set  of  fric- 
tion clutches  and  mitre  gears,  enabling  this  shaft  to  be  run  in  oppo- 
sition to  either  the  white  or  the  blue  lights  or  enabling  it  to  be  run 
in  the  same  direction  as  either  of  these.  It  will  be  also  noted  that 
the  mitre  gears  on  the  white  or  top  shaft  are  in  a  reversed  position 
with  those  on  the  blue  or  bottom  shaft,  thereby  permitting  these  two 
shafts  to  be  run  in  opposite  directions.  This  combination  of  gears 
secures  all  desired  combination  of  colors,  and  the  use  of  friction 
clutches  instead  of  positive  clutches  enables  any  one  or  more  of 
these  horizontal  shafts  to  be  thrown  into  or  out  of  operation  at  any 
time,  and  without  stopping  the  motion  of  the  vertical  gang  shaft. 

Adjacent  to  each  dimmer  lever  there  is  a  three-pole  back-connected 
knife  switch,  fused  with  enclosed  arc  plug  fuses  directly  above  the 
switch.  This  fuse  arrangement  is  the 
same  as  referred  to  on  the  house  panel 
for  branch  circuits.  All  branch  circuit 
switches  including  the  39  branch  stage 
switches  are  of  75  amp  capacity,  not  be- 
cause of  any  electrical  requirement,  but 
simply  to  gain  the  necessary  mechan- 
ical strength.  These  switches  are 
thrown  in  and  out  suddenly  several 
times  each  night,  and  often  handled 
without  much  regard  to  their  safety. 
It  has  been  learned  by  experience  that 
a  small  switch  is  useless  in  such  cases. 
All  switches  were  made  by  the  Frank 
Adam  Electric  Co.,  St.  Louis,  Mo.  In 
each  instance  the  switch  that  is  adja- 
cent to  a  dimmer  lever  controls  the 
same  circuit.  We  find,  therefore,  all 
together,  the  fuses,  the  dimmer  and 
switch  for  any  one  circuit.  Comparing 
this  with  the  usual  method  of  having  a 

fuse  panel  for  all  branch  fuses, 

it  would  seem  that  in  case  of 

trouble  this  arrangement  is  far 

superior.     You    don't    have    to 

hunt  around  amongst  a  lot  of 

fuses  wondering  which  one  be- 
ongs    to    the    circuit    you    are 

after,  nor  do  you  in  your  haste 

put   your    screw    driver    across 

.mother  one  and  blow  that.  too. 
n  case  of  trouble  on  any  cir- 

;uit,  the  fuse  can  be  quickly  re- 

iioved  and  examined  or  a  new 

me   inserted.     If  there   is   any 

luestion  as  to  whether  the  line 

s  alive,  the  operator"  can  place 

a  finger  across  the  fuse  recep- 

table    terminals    and    find    out. 

The  master  lever  on  each  shaft 

referred  to  above,  when  not  in 

use,  may  be  thrown  into  a  clip 

on  the  board  and  kept  entirely 
out  of  the  way.     They  interlock  on   the  interlocking  shafts  in  the 
same  manner  as  do  the  individual  dimmer  levers. 

As  indicated  on  the  house  panel,  these  fuse  receptacles  are  con- 
nected on   the  one  side  to  the  branch  circuit   switch  clips  and  on 


FIG.  6. — ARRANGEMENT  OF 
DIMMER  PLATES. 
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the  oilier  side  to  liorixontal  bus  biir>  Tlicie  arc,  llicrciurc,  live 
Sets  of  horizontal  busbars  fccdiiiK  frutn  u  set  of  vertical  bii!i-bar> 
through  the  breakdown  switches  shown  on  the  e.xtrenic  right  of  the 
hoiird.  The  function  of  these  switches  is  to  permit  of  a  dark  ch.-inge : 
that  is,  a  sudden  change,  from  one  set  of  one  color  of  lights  tu  pi-r 
haps  a  ditTcrcnl  set  of  a  different  color  of  lights.  The  top  break 
down  switch  feeds  all  white  light  circuits  on  the  stage  through  the 
ahoveincntioiicd  horuontal  busses.  The  second  breakdown  switch 
feeds  the  n-d  lights  and  in  the  same  manner  the  third  feeds  the 
blue  HkIus.  1  he  bottom  breakdown  switch  feeds  two  sets  of  circuits, 
one  the  branches,  drt-ssing-moms,  lly  galleries,  etc.,  from  the  lower 
row  of  three-pole  switches,  the  other  the  arc  outlets  on  the  stage 
iiom  the  12  two-pole  arc  switches.  The  necessary  enclosed  arc 
fu-es  are  interposed  between  the  main  feeders  and  the  breakdown 
switches.  These  arc  readily  accessible  from  the  right  end  of  the 
board.    The  entire  board  is  enclosed  in  a  case  with  sliding  front. 

This  is  the  first  time  in  the  history  of  stage  lighting,  to  the  writer's 
knowledge,  that  a  theatre  board  has  been  designed  and  planned  with 
the  idea  of  simplifying  the  wiring;  and  circuits  to  the  utmost.  The 
usual  method  is  to  place  below  the  stage  panel  a  separate  fuse  panel, 
and  wire  everything  from  the  service  to  the  fuses,  from  the  fuses 
to  the  switches,  and  from  the  switches  to  the  circuits.  This  in- 
variably produces  a  confusion  of  wires  and  circuits  in  the  back  that 
is  simply  appalling  if  any  trouble  necessitates  tracing  out  a  circuit. 

Stepping  behind  this  board,  however,  it  will  be  noted  that  there 
is  absolutely  no  wiring  from  the  service  to  the  hinge  side  of  the 
branch  circuit  switches,  and  from  this  side  a  wire  leads  off  in  a  direct 
manner  and  without  confusion  to  the  proper  circuits.  These  wires 
are  run  in  circular  loom  conduit  to  the  point  overhead  where  they 
reach  the  iron  conduit.  All  bus-bar  work  has  ample  capacity  for 
an  enormous  overload.  All  switches  are  equally  capable  of  taking 
care  of  a   heavy  overload.     The  entire   stage  board    was   designed 


FIG.    7.—  .-.  l.MER    PL.ME. 

and  manufactured  by  the  Wirt  Electric  Company,  of  New  York  City. 
A  word  might  be  interesting  as  to  the  type  of  dimmer  used  in  this 
installation.  Referring  to  Fig.  7  is  shown  a  single  dimmer  plate 
It  is  supplied,  however,  with  a  sheave  instead  of  the  lever  indi- 
cated, and  requires  less  than  a  half  revolution  on  the  shaft  in  order 
to  cut  in  or  out  the  entire  number  of  50  steps.  One  interesting 
feature  in  the  construction  of  this  dimmer  is  that  not  only  are  the 
resistances  in  the  individual  steps  graded  in  a  manner  to  secure 
imperceptible  jumps  in  the  lights,  but  the  contact  points  from  which 
the  switch  carries  its  current  are  also  graded  to  secure  a  uniform 
rating  in  ampere  capacity  per  square  inch  of  brush  contact.  The 
brush  is  of  the  laminated  type,  insuring  a  good  contact  with  a  light 
pressure.  It  was  endeavored  to  give  every  dimmer  ample  capacity, 
and  avoid  the  trouble  usually  arising  from  the  almost  inevitable 
overload  that  a  dimmer  gets  some  day  when  it  is  required  to  carry 
an  unusual  load  to  produce  some  novel  lighting  effect.  The  many 
other  electrical  features  are  perhaps  not  of  general  interest  or  at 
least  offer  nothing  special  or  novel  in  the  way  of  electrical  work.  It 
might  be  interesting  to  state  that  the  entire  installation  was  so  care- 
fully planned  and  executed  that  neither  the  fire  underwriters,  the 
city  department  nor  the  New  York  Edison  Company  required  a 
single  change. 


Switchboard  Circuit  Breakers. 


iiig.  I'or  cxuinplc,  the  matter  of  using  laminated  contuct»  for  car- 
rying the  current,  a  very  small  portion  of  which  passcii  around  the 
lihuiii  to  prevent  the  arcing  at  the  laminations  when  the  circuit  was 
open,  seems  a  simple  thing  to  accomplish,  and  yet  up  to  recently 
(here  ha>  been  more  or  les»  arcing  at  laminations.  As  the  result 
iif  experiment*,  it  via*  found  that  the  trouble  did  not  lie  in  the  lam- 
inated contacts  themselves,  but  existed  in  the  method  of  shunting 
the  current  around  them  when  the  circuit  was  opened.  It  was  dis 
covered  that  to  do. this  effectively,  it  is  necessary  to  have  a  shunt 
uf  very  luw  resistance,  and  this  implied  a  metallic  shunt  supple- 
mented by  a  carbon  shunt,  the  circuit  being  successively  opened, 
first,  by  the  laminations  and  then  by  the  metallic  shunt,  and  then 
finally  by  the  carbon  .shunt. 

One  of  the  advantages  of  laminated  contacts  over  those  of  the 
knife  blade  principle  is  that  every  portion  of  the  surface  of  contact 
is  made  available  for  carrying  current,  whereas  in  knife  blade 
contacts  the  surface  of  contact  is  very  much  less  than  the  total 
surface  available.     This  defect   in  the  knife  blade  contacts  is  simply 


The  General  Incandescent  Arc  Light  Company,  having  occasion 
to  use  a  great  number  of  circuit-breakers  on  its  various  installa- 
tions, has  made  a  thorough  study  of  the  principles  of  circuit-break- 


FIG.    I. — SINGLE-POLE    SWITCH. 

due  to  the  fact  that  two  plane  surfaces  cannot  touch  each  other 
at  all  points,  unless  they  are  ground  absolutely  true  to  a  plane 
surface,  which  is  impracticable,  both  commercially  and  owing  to 
the  flexibility  of  the  clips  and  the  heating  of  the  parts  tending  to 
destroy  perfection  of  contact. 

Another  advantage  of  laminated  contacts  is  that  they  always  exert 
an  eflfort  to  release  themselves  and  thereby  open  the  circuit,  whereas 
the  knife  blade  contacts  tend  to  hold  themselvs  shut,  often  requiring 
a  very  strong  initial  hammer  blow  or  effort  to  overcome  what  might 
be  called  the  "friction  of  rest."  The  laminated  form  of  contact  on 
the  other  hand  requires  no  eflfort  of  any  kind,  much  less  a  hammer 
blow  to  start  it  to  open  the  circuit.  The  General  Incandescent  Com- 
pany has,  therefore,  adopted  the  laminated  form  of  contact  exclu- 
sively in  all  of  its  circuit-breakers  of  whatever  sizes,  ranging  from 
25  amp  up  to  12,000  amp.  Fig.  I  shows  a  2,000-amp,  single-pole 
switch  and  Fig.  2  an  800-amp,  double-pole.  The  General  Incan- 
descent circuit-breaker   has   its   laminations   mounted  entirely  inde- 
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pendent  of  the  rest  of  the  apparatus,  so  as  not  to  be  a  drag  on  the 
moving  parts,  the  laminations  being  supported  on  a  bearing  which 
is  equipped  with  a  spring  assisting  to  throw  the  laminations  open. 


I» 


FIG.  2. — DOUBLE-POLE  SWITCH. 


The  device  is  held  closed  by  means  of  a  latch,  which  is  practically 
frictionless.  When  the  circuit-breaker  operates,  the  latch  is  released 
with  a  minimum  pressure. 


Interchangeable  Arc  Lamp. 


The  Osborn-Morgan  Company,  Cleveland,  Ohio,  will  make  a 
feature  of  a  constant-potential  interchangeable  arc  lamp.  The 
change    from    direct    to    alternating-current    work    can    be    eflfected 


vVli.     1 


fL^T^^E 


ilGS.    I    AND  2. — ARC  LAMP. 


without  any  changing  of  parts,  a  feature  which  will  readily  be 
appreciated  by  central  station  managers,  since  it  necessitates  the 
use  of  but  one  style  of  lamp  for  all  circuits. 


The  lamp  is  of  the  enclosed  type  and  the  case,  which  is  thoroughly 
weather  proof,  is  made  of  sheet  copper  of  sufficient  thickness  to 
insure  stability  and  strength,  so  that  the  lamp  may  be  used  for 
outside  as  well  as  for  inside  work.  The  body  of  the  case  is  com- 
posed of  two  doors,  which  may  be  thrown  open  by  turning  a  latch, 
thereby  exposing  to  view  the  entire  working  mechanism  and  making 
accessible  all  parts  of  the  lamp.  The  clutch  is  of  a  simple  ring  type 
working  directly  upon  the  carbon.  The  portion  in  direct  contact 
is  of  special  insulated  material  insuring  a  steady  clutch  hold  and 
freedom  from  burning  out.  Flexible  cable  contact  is  in  use,  thereby 
eliminating  sliding  contacts. 

The  actuating  niecluuiism  is  a  laminated  horseshoe  magnet  in 
the  head  of  the  lamp,  at  a  safe  distance  from  ihe  heat  of  the  arc, 
which  performs  the  functions  of  the  customary  reaction  or  choke 
coil  of  the  alternating  lamp  and  the  solenoid  in  the  direct-current 
lamps.  It  is  claimed  that  it  works  equally  well  under  any  variation 
of  voltage  from  16,000  to  6,000  alternations  per  minute.  Between 
the  poles  of  the  choke  coil  is  the  dash-pot  and  directly  below  this 
a  laminated  armature  attached  to  the  dash-pot  plungers.  The  con- 
nection from  armature  to  clutch  contains  a  flexible  member  in 
the  form  of  an  asbestos  tube,  which  prevents  the  vibrations  of  the 
alternating  current  from  reaching  the  clutch  and  thereby  jarring 
the  carbon  loose.  A  double-throw  switch  situated  on  the  porcelain 
base  changes  the  lamp  from  alternating  to  direct,  or  cuts  the  current 
ofif  entirely.  The  resistance  wire  is  coiled  around  the  porcelain 
base  of  the  lamp,  in  the  path  of  a  current  of  air,  as  shown  in  Fig.  2, 
thus  insuring  good  ventilation.  It  is  removable  without  disturbing 
other  portions  of  the  lamp.  The  lamp  is  claimed  to  be  simple,  efficient 
and  economical  in  operation  and  noiseless  on  either  class  of  circuit. 


Watson  Bali-Bearing  Motors. 

The  Mechanical  Appliance  Company,  of  Milwaukee,  has  recently 
brought  out  a  line  of  back-geared,  vertical,  ball-bearing  motors  in 
sizes  ranging  from  ]4  to  3  hp.  The  most  prominent  feature  of  these 
motors  is  the  adoption  of  ball  bearings,  which  not  only  decrease 
friction  and  increase  efficiency  and  durability,  but  eliminate  the  ob- 
jections heretofore  held  against  ordinary  vertical  motors  on  the 
score  of  the  impracticability  of  oil  lubrication,  there  being  no  way 
to  prevent  the  oil  used  for  lubricating  the  top  bearing  from  leaking 
onto  the  commutator  and  armature,  thereby  ruining  the  insulation. 
In  these  new  motors  the  field  frames  are  made  of  a  special  cast 
dynamo  steel  and  are  provided  with  a  solid  cast  pole  shoe.  Each 
piece  is  machined  at  one  operation  to  insure  accuracy  and  inter- 
changeability.  The  armature  is  of  the'  form-coil  ventilated  type, 
thereby  reducing  the  liability  of  heating  to  a  minimum.  Fig.  i 
shows  the  standard  back-geared  motor,  which  is  built  on  five  frames, 
giving  20  different  horse-powers  at  different  speeds  on  all  three 
voltages,  namely,  no.  220  and  500.      Speed  reductions  are  obtained 


FIGS.    I    AND    2. — BALL-BEARING    MOTORS. 

from  five  to  one.  Fig.  2  shows  the  vertical  motor,  which  is  built 
on  four  different  frames  of  various  speeds  and  for  voltages  from 
no  to  500. 


NEWS  OF  THE  WEEK. 


THE  WEI'-.K  IN  WALL  STRI'ET.- -Money  liardccd  materially 
during  tin-  \Mck,  closing  ai  5  a  5!4  per  ccnl.  for  6o  to  90  days,  and 
55<i  I"  5'-'  per  cent,  for  fnur,  five  and  six  nionlhs.  In  the  stock 
market  there  was  some  activity,  but  the  coiiisc  oi  prices  was  generally 
toward  a  lower  level,  due  to  the  disappointment  over  the  failure  of 
the  AUlrich  bill  and  the  advance  in  the  rates  of  money.  The  traction 
stocks  showed  some  independent  strength,  as  u  result  of  the  in- 
creased dividend  declared  by  the  Manhaiian  directors,  the  increase 
being  to  1)4  per  cent.,  which,  together  with  an  extra  dividend  of  I 
I'er  cent.,  places  the  stock  upon  a  7  per  cent,  basis.  At  the  same 
inne,  Manhattan,  although  vigorously  -uijported,  shared  m  the  gen- 
eral depression,  and  while  inclined  to  improve  sold  off  with  the  rest 
of  the  market.  The  announcement  of  the  United  States  Steel  bond 
issue  fell  rather  flat,  and  the  bi)nds  which  the  preferred  stockholders 
are  invited  to  subscribe  for  at  par  sold  at  below  90  in  the  outside 
market.  Metropolitan  Street  Railway  showed  some  strength,  and 
an  effort  to  advance  Urooklyn  Rapid  Transit,  based  on  a  report  of 
an  increase  in  its  earnings,  found  little  support.  On  Saturday  prices 
in  the  general  market  broke  heavily  upon  the  publication  of  the  bank 
statement,  which  was  generally  interpreted  as  a  very  weak  showing. 
The  entire  list  became  depressed  on  average  declines  of  from  I  "4 
to  3  points.  In  the  tractions  Brooklyn  Rapid  Transit  closed  at  65!^, 
being  ],i  higher  than  the  lowest  price  of  the  week,  and  representing 
a  net  decline  of  ijg  point.  Metropolitan  Street  Railway  closed  at 
135  after  having  reached  1344^,  the  lowest,  and  137  the  highest,  being 
a  loss  of  i]4  point.  General  Electric  lost  4J/2  points  net,  closing  at 
190K'.  the  range  of  prices  being  igo,  the  lowest,  and  197^,  the  highest. 
Western  Union  fell  off  I  point,  closing  at  the  lo.vest  figure— 38^$. 
American  Telegraph  &  Telephone  closed  at  168! 4.  being  a  loss  of  ^ 
point.  In  Boston  this  stock  showed  a  decline  of  3  points  for  the 
week.     Following  are  the  closing  quotations  of  March  10: 


American  Tel.  &  Cable 
Amorii-an  Tel.  \  Tel.     . 
American  Dist.  Tel  ...   . 
Brooklyn  Hapiil  Transit 
Commeroiiii  Cable.     . 

Klcctric  Boat 

tncctric  Boat  pfd 

Electric  Lead  Reduction 

Electric  Vehicle 

Electric  Vehicle  pfd 


NEW  yoKK. 
Mar.  :l.  Mar.  10 


Mar.  3.    Mar.  10 
. ...  \l)i}i      im'4 


66H  lum 

26  2i 

36  30 

2%  2% 

3K  8 

11  135< 


Cicneral  Electric 

diulson  River  Tel. .. 
Aletropolitan  St.  Ry.. 
N.  E.  Elec.  Veh.  Trns 

N.  Y.  &N.  J.  Tel 

N.Y.E.  V.T.  Co 

Tel.  &  Tel.  Co.  Am  .. 

Western  Union  Tel 8»  88^ 

Westinghouse  com 200         195 

Westinghouse  pfd 225*       200 


135)t      132% 


m 


Mar.  3.  Mar.  10 

American  Tel.  &  Tel    167  IB-liK 

Cumberland  Telephone.   . 

Edison  Elec.  Ilium 295 

General  Electric 1<(»  l»2>s 

Western  Tel.  *  Tel 23  23 


BOSTON. 

^  Mar.  3.  Mar.  10 

Western  Tel.  &  Tel.  pfd.. . .      DHa  m 

Mexican  Telephone 2H  2H 

New  Englancl  Telephone  . . .  137  l.'iS 

Westinif  house 102  KiO 

Westinghouse  pfd .  .  102  102 


PHILADELPHIA. 


Mar  3.  Mar.  10 

American  Railways  .50?4         SO 

Elec.  Storage  B.->ttery 

Elec.  Storage  Battery  pfd..     81* 

Elec.  Co.  of  America D^g  S^ 


Mar.  3.  Mar.  10 

Central  Uuion  Tel 

Chicago  Edison ifi9  1.59 

Chicago  City  Ry 2i;  2101 

Chicago  Tel.  Co  155 

National  Carbon       21  24 

*  Asked,    t  Ex  Dividend. 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Mar.  3.    Mar.  10 
. . .     99*<         97 
■      7H  IPA 


Mar.  3.  Mar.  10 

National  Carbon  pfd 96  9« 

NorthwcstElev.com 29 

Union  Traction  9H  9ii 

Union  Traction  pfd 42H         42 


CONSOLIDATION  IN  NEW  JERSEY.-A  certificate  consoli- 
dating eight  South  Jersey  gas  companies,  under  the  name  of  the 
South  Jersey  Gas,  Electric  &  Traction  Company,  has  been  filed  with 
the  secretary  of  state.  The  consolidated  company  has  an  authorized 
capital  stock  of  $6,ooc.ooo  and  by  the  terms  of  the  merger  is  to 
issue  at  once  $9,000,000  of  bonds  for  the  retirement  of  stock  and 
bonds  of  the  merged  companies.  Most  of  the  concerns  forming  the 
consolidated  company  are  gas  companies,  but  the  Stockton  Electric 
Light  &  Power  Company  is  included  in  the  deal.  The  officers  and 
directors  of  the  new  company  are:  President.  Anthony  R.  Kuser, 
of  Trenton ;  vice-president,  William  J.  Bradley,  of  Camden  ;  secretary, 
Forrest  F.  Dryden,  of  Newark ;  treasurer.  Charles  G.  Cook,  of  Tren- 
ton. Directors— Attorney-General  Thomas  N.  McCarter  and  Uzal 
H.  McCarter,  of  Newark ;  Barker  Gummere,  Jr.,  Henry  C.  Moore, 
Richard  Stockton,  Jonathan  H.  Blackw^ell,  ex-Judge  Robert  S.  Wood- 
ruff and  State  Treasurer  Frank  O.  Briggs,  of  Trenton :  John  J.  Bur- 
leigh and  Charles  Watson,  of  Camden;  John  L.  Kuser,  of  Borden- 
town;  William  J.  Thompson,  of  Gloucester;  Herbert  W.  Johnson, 
of  Merchantville ;  Frank  Bergen,  of  Elizabeth :  Thomas  C.  Barr.  of 
Orange;  Stephen  Peabody,  of  New  York,  and  Robert  C.  Pruvn.  of 
Albany. 


DIVIDENDS.— Manhattan  Elevated  directors  have  declared  a 
ipiartcrly  dividend  of  l}i(  per  cent,  and  an  extra  dividend  of  1  per 
cent.  The  last  dividend  declare<l  was  1  J/)  per  cent.  The  Manhattan 
dividend  of  1 J^  per  cent,  covers  the  quarter  ending  .Marcli  31  and 
the  extra  dividend  of  I  per  cent,  will  be  paid  out  of  surplus  earn- 
ings from  nine  munlhs  ending  March  31.  Hoih  dividends  are  pay- 
able April  1st.  The  extra  dividend  on  Manhattan  will  be  paid  out  of 
the  earnings  of  the  past  nine  months.  The  dividends  of  Manhattan 
(or  the  past  nine  months  have  been  as  follf)ws:  September,  1  per 
cent.;  December,  I'/i  per  cent.;  March,  i>4  per  cent.,  and  I  per  cent, 
extra,  making  a  total  of  5%  per  cent.  It  is  probably  the  intention 
of  the  directors  to  declare  ij^  per  cent,  in  June,  making  the  total 
for  the  year  7  per  cent.,  which  is  the  dividend  guaranteed  under  the 
sale  to  the  Interboroiigh  Company.  At  a  meeting  of  the  directors 
of  the  Commercial  (  .dile  Company  the  old  oflicers  were  re-elected 
and  a  quarterly  dividend  of  2  per  cent.,  an  increase  of  J4  of  i  per 
cent.,  was  declared,  placing  the  stock  on  an  8  per  cent,  annual  basis. 
The  regul.-ir  quarterly  dividend  of  I'/i  per  cent,  on  West  Chicago 
Street  Railway  guaranteed  by  Union  Traction,  will  be  paid  April  15. 

INTERSTATE  RAILWAYS  COMPANY— The  recent  elected 
board  of  directors  of  the  Interstate  Railways  Company  have  or- 
ganized by  the  appointment  of  John  A.  Rigg  president  in  the  place 
of  Frank  O.  Briggs,  Joseph  L.  Caven  vice-president  and  Remi 
Remont  secretary  and  treasurer.  President  Rigg  says :  "The  taking 
over  of  the  United  I'nwer  &  Transportation  Company  by  the  Inter- 
state Railways  Company  was  practically  a  reorganization  enabling 
us  to  bring  in  new  blood  and  fresh  capital.  The  Interstate  Com- 
pany will  now  proceed  to  build  one  after  another,  the  22  ripper 
electric  railway  charters  which  the  United  Power  &  Transportation 
Company  secured  under  the  act  of  1901.  Work  is  being  done  on 
two  of  them  now.  These  22  charters  cover  together  a  very  con- 
siderable stretch  of  territory  in  New  Jersey  and  Pennsylvania,  all 
tributary  to  Philadelphia."  The  United  Powxr  &  Transportation 
Company,  which  has  recently  been  taken  over  by  the  Interstate 
Railways  Company,  shows  the  year  ending  December  31,  1902, 
credits  of  $899,643  and  debits  of  $633,658,  showing  a  balance  to  the 
credit  of  income  account  of  $265,984. 

NORTH  AMERICAN  STOCK.— Circulars,  have  been  issued  to 
the  stockholders  of  the  North  .American  Company,  notifying  them  of 
a  proposition  to  increase  the  capital  stock  of  their  company  from 
$12,000,000  to  $17,000,000.  The  purpose  of  the  stock  increase,  ac- 
cording to  the  words  of  the  circular,  is  "to  pay  for  the  stock  of  the 
Laclede  Gas  Light  Company,  of  St.  Louis,  which  the  North  Ameri- 
can Company  has  purchased,  and  to  enable  the  company  to  extend 
and  increase  its  investment  and  interest  in  gas  and  electric  lighting 
business  in  St.  Louis  and  elsewhere."  The  project  to  increase  the 
capital  by  $5,000,000  has  received  the  approval  and  recommendation 
of  the  Board  of  Directors  of  the  North  American  Company.  The 
new  stock  w  ill  be  offered  at  par  to  the  stockholders  as  soon  as  it  is 
authorized. 

KINGS  COUNTY  ELECTRIC— It  is  believed  that  a  consoli- 
dation of  the  Brooklyn  Union  Gas  and  the  Consolidated  Company 
is  bound  to  come.  The  first  step  is  to  get  the  gas  and  electric  com- 
panies of  Brooklyn  under  one  control  and  from  indications  an  effort 
is  being  made  at  the  present  time  to  accomplish  this  end.  It  is 
thought  that  within  a  comparatively  short  time,  the  Kings  County 
Electric  Light,  Heat  &  Power  Company  will  pass  under  the  control 
of  Brooklyn  Union  Gas  and  that  there  will  be  some  developments 
in  this  direction  at  the  special  meeting  of  the  Kings  County  Electric 
stockholders'  meeting  later  in  the  month. 

LOUISVILLE  LIGHTING  INTERESTS.— As  forecasted  in  this 
department  in  our  issue  of  February  21,  the  directors  of  the  Citizens' 
Lighting  Company,  of  Louisville,  and  those  of  the  Louisville  Elec- 
tric Light  Company,  have  resolved  to  consolidate  these  two  corpora- 
tions. The  new  company  will  be  known  as  the  Louisville  Lighting 
Company,  and  will  have  a  capital  stock  of  $3,000,000.  and  $4,000,000 
in  bonds.  Stock  to  the  amount  of  $2,800,000  and  bond?  in  the  sum 
of  $2,500,000  will  be  issued  when  the  company  is  organized. 

SYRACUSE  LIGHTING.— Application  has  been  made  to  the 
New  York  Stock  Exchange  to  list  Syracuse  Lighting  $2,000,000  ist 
mortgage  5  per  cent,  bonds  of  1915;  $1,000,000  5  per  cent,  non-cumu- 
lative preferred  stock :  $3,000,000  common  stock. 

ELECTRIC  STORAGE  BATTERY  STOCK— Application  has 
been  made  to  the  New  York  Stock  Exchange  by  the  Electric  Storage 
Battery  Company  to  list  $4,500,000  preferred  stock  and  $11,749,400 
of  common  stock. 
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LIGHTING  INTERESTS  ON  THE  PACIFIC  COAST.— It  is 
understood  that  Stone  &  Webster,  of  Boston,  who  own  or  control 
nearly  all  of  the  electric  lighting  interests  of  the  Puget  Sound  cities, 
are  in  the  field  for  the  control  of  the  San  Francisco  lighting  situa- 
tion. A  bond  issue  and  perhaps  a  pooling  arrangement  are  contem- 
plated. Kidder,  Peabody  &  Co.,  of  Boston,  are  also  interested  in 
the  consolidation,  and  the  Seligmans,  of  New  York,  are  expected,  it 
is  said,  to  finance  the  deal.  It  is  supposed  that  the  California  Gas 
&  Electric  Corporation,  which  is  the  latest  merger  company  of  the 
capitalists  composing  the  Ray  Counties  Power  Company,  will  work 
in  harmony  with  the  syndicate  in  the  consolidation.  They  own  a 
dozen  or  more  electric  and  gas  plants  in  various  parts  of  California. 
The  Standard  Electric  Company,  which  has  the  long-distance  water 
power  transmission  line  furnishing  power  to  San  Francisco,  will 
probably  be  taken  over.  The  Spreckels  plants  cost  about  $5,000,000, 
and  it  is  thought,  will  be  taken  in  at  an  advance  on  this  figure.  The 
San  Francisco  Gas  &  Electric  Company's  plants  were  valued  last 
year  at  about  $11,000,000  by  its  officials  and  at  $14,000,000  this  year, 
though  local  engineers  say  they  are  not  now  worth  more  than 
$6,500,000  owing  to  depreciation  with  age,  etc.  While  certain  capi- 
talists seem  disposed  to  ignore  the  Mutual  Electric  Light  Company 
in  the  consolidation,  their  competiiion  would  be  a  serious  matter  if 
their  plant  were  not  absorbed.  It  represents  an  investment  of  $600,- 
000  in  a  paying  plant  and  $400,000  in  contracts  for  a  new  plant,  which 
is  to  be  installed  this  year.  D.  O.  Mills  and  P.  B.  Cornwall,  who 
are  the  principal  owners,  have  their  own  coal  mines,  although  they 
are  now  burning  crude  oil ;  and  they  are  supposed  to  be  ready  for 
a  fight  if  necessary.  The  combined  earning  capacity  of  the  San 
Francisco  lighting  plants  under  favorable  conditions  is  estimated  at 
$30,000,000  per  year,  and  about  $5,000,000  should  be  realized  in 
profits.  At  present  scarcely  any  profits  are  being  realized  over  the 
cost  of  repairs  and  extensions  needed  to  keep  pace  with  the  growth 
of  business  induced  by  competitive  rates.  It  costs  about  3  cents  per 
kw-hour  to  produce  electric  ci;rrent.  The  legal  maximum  price 
is  5  cents. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE. — Reports  received  from  Eastern  and 
Western  trade  centers  indicate  that  business  is  ahead  of  last  year's 
and  still  expanding,  and  this  satisfactory  condition  of  things  is  con- 
firmed by  the  largest  February  bank  clearings  on  record,  and  the  enor- 
mous gross  railway  earnings  returns.  Southern  trade  and  crop  prep- 
arations are  somewhat  retarded  by  heavy  rains  and  rising  rivers, 
but 'in  spite  of  this  influence  receipts  of  cotton  are  heavier  than  a 
year  ago.  Special  activity  is  noted  by  jobbers  in  all  lines  of  wearing 
apparel.  Active  preparation  for  a  heavy  season's  building  is  indi- 
cated by  a  large  demand  for  material.  There  is  also  a  stronger  tone 
in  iron  and  steel,  finished  products  being  in  increased  demand.  A 
large  business  has  been  done  in  rails,  structural  plates,  sheets,  wire 
and  tin  plates.  Structural  material  is  very  active,  and  the  announce- 
ments of  proposed  large  improvements  to  mills  in  the  Pittsburg  dis- 
strict  create  a  very  favorable  feeling  in  that  section.  Foreign  iron 
and  steel  are  notably  firm  in  price.  Copper  has  made  further  ad- 
vances in  price,  but  consumers  have  stood  aside  without  buying. 
Some  little  surprise  is  expressed  at  the  duration  of  the  present 
"boom"  in  prices.  The  closing  quotations  are :  Lake  and  electro- 
lytic, nominally  isYi  a  I3)4c.,  casting  stock,  13.30  a  13.60c.,  and 
Standard  13c.  Exports  of  copper  during  February  were  very  small, 
and  during  the  first  two  months  of  the  year  the  decrease  in  the  ex- 
ports amounted  to  10,312  tons,  as  compared  with  those  of  the  cor- 
responding period  of  last  year.  The  number  of  business  failures 
during  the  week  ending  March  5.  according  to  Bradstreet's,  numbered 
171,  against  185  the  week  previous,  and  204  the  corresponding  week 
last  year. 

WIRELESS  OUTFIT  FOR  ERIN.— Sir  Thomas  Lipton's  steam 
yacht  Erin  will  be  equipped  with  a  wireless  telegraphy  outfit  for  use 
during  the  international  races  this  summer.  The  De  Forest  Wireless 
Telegraph  Company  w  rote  to  Sir  Thomas  recently,  suggesting  that  a 
wireless  apparatus  be  placed  on  the  yacht,  so  that,  with  the  five  sta- 
tions of  the  company,  including  the  one  at  17  State  Street,  the  Erin 
could  remain  in  communication  with  shore  during  the  whole  race. 
Sir  Thomas's  cablegram,  which  was  received  last  week  at  the  offices 
of  the  company,  was  as  follows:  "Your  letter  20th  received.  Will 
be  pleased  to  arrange  for  De  Forest  wireless  telegraphy  on  board 
Erin,  as  ofifered."  In  regard  to  this  a  cable  dispatch  from  London 
of  March  6  says :  The  Marconi  Wireless  Telegraph  Company  an- 
nounces, apropos  of  the  intention  of  Sir  Thomas  Lipton  to  allow 
the  De  Forest  Wireless  Telegraph  Company  to  install  its  system 
on  his  steam  yacht  Erin,  for  use  on  the  voyage  across  the  Atlantic 
and  during  the  races  for  the  America's  Cup.  that  it  will  sue  the  De 
Forest  Company  for  infringements. 


BRITISH  EQUIPMENT  FOR  LORENZO  MARQUEZ  ROAD. 
— Everything,  with  the  exception  of  a  few  odds  and  ends  in  connec- 
tion with  the  equipment,  etc.,  of  the  Lorenzo  Manpiez  (i'urtuguese 
East  Africa)  electric  traction  system,  will  be  purchase!  1.1  England, 
considerably  more  favorable  quotations  and  quicker  deliveries  having 
been  offered  on  the  other  side  than  in  the  United  States.  The  con- 
tract for  the  construction  and  equipment  of  the  road  was  recently 
awarded  to  the  British  electrical  engineering  and  contracting  firm 
of  Macartney,  McElroy  &  Co.,  Ltd.  The  value  of  the  contract  is 
about  $2,500,000.  The  initial  length  of  the  road  will  be  15  miles. 
No.  00  trolley  wire  will  be  used.  The  cars  will  be  single-deck, 
somewhat  similar  to  the  summer  ones  which  are  operated  on  the 
Metropolitan  Street  Railway.  Single  trucks  will  be  employed.  The 
motors  will  be  of  double  type,  two  of  25  hp  or  30  hp  each.  The 
ecjuipment  of  the  power  house  will  include  two  generators  of  200 
kw  capacity  each,  for  direct  connection  to  high-speed  engines. 

GERMAN  STRUCTURAL  MATERIAL  FOR  THE  UNITED 
STATES. — The  General  Supply  &  Construction  Company,  whose 
New  York  offices  are  in  the  Maritime  Building,  has  recently  placed 
several  orders  abroad — in  Germany  principally — for  structural  ma- 
terial for  use  in  various  buildings  throughout  the  United  States, 
European  terms  both  as  regards  prices  and  deliveries  being  much 
better  than  those  which  at  present  exist  on  this  side.  About  600  tons 
of  steel  will  be  imported  for  use  in  the  construction  of  the  new  Social 
Hall,  Clinton  Street,  New  York.  The  Norman  Street  School  and 
the  Lovejoy  Wharf,  now  under  construction  in  Boston,  will  also 
be  built  with  German  structural  material.  Six  hundred  tons  will 
also  be  used  for  the  extension  of  the  St.  Charles  Hotel,  New  Orleans, 
La.  European  steel  has  also  been  ordered  by  the  General  Supply  & 
Construction  Company  for  utilization  in  two  buildings  under  erection 
in  Cuba. 

WELLINGTON  (NEW  ZEALAND;  TRACTION  CON- 
TRACT.— American  manufacturers  submitted  figures,  through  the 
New  York  offices  in  the  Havemeyer  Building  of  the  British  electrical 
engineering  and  contracting  firm  of  Macartney,  McElroy  &  Co., 
Limited,  London,  for  part  of  the  equipment  required  to  fill  the  con- 
tract valued  at  $650,000  secured  by  that  firm  for  the  Wellington 
(New  Zealand)  municipal  electric  traction  system.  Prices  were  ob- 
tained on  this  side  for  the  initial  car  equipment  which  will  consist 
of  12  double  and  a  similar  number  of  single  cars  to  be  furnished  with 
single  trucks,  eight  combination  cars  with  double  trucks,  one  track- 
cleaning  and  sweeping  car  and  a  freight  truck.  Quotations  were 
also  obtained  in  the  United  States  for  the  overhead  equipment.  The 
power  house  equipment  will  be  purchased  in  England.  High-speed 
engines  have  been  requisitioned  for. 

ANOTHER  BIG  BRITISH  CONTRACT  LOST  TO  AMERI- 
CANS.— Owing  to  more  advantageous  prices  and  better  terms  of  de- 
livery having  been  secured  from  British  manufacturers,  the  impor- 
tant contract  for  the  electrical  equipment  of  what  it  is  claimed  will 
be  the  largest  newspaper  printing  plant  in  the  world  will  be  placed 
on  the  other  side.  The  contract  refers  to  the  new  London  plant 
of  Edward  Lloyds,  Limited,  which  publishes  the  London  Daily 
Chronicle  and  Lloyd's  Weekly.  George  W.  Mascord,  the  chief  en- 
gineer of  the  concern,  was  in  the  United  States  for  several  months 
last  year  looking  into  the  matter  of  equipment.  The  printing  presses 
will,  howTvcr,  be  of  American  manufacture,  Robert  Hoe  &  Co.,  504 
Grand  Street,  having  secured  the  contract,  which  is  valued  at  nearly 
three-quarters  of  a  million  dollars. 

AUTOMATIC  TELEPHONES  FOR  GERMANY.— The  Auto- 
matic Electric  Company,  of  Chicago,  states  that  it  has  received  an 
order  for  immediate  delivery  from  the  Imperial  Telephone  Exchange, 
which  is  managed  by  the  Postal  Department  of  the  German  Govern- 
ment, for  1,070  automatic  telephones  and  switches  to  be  used  in 
extending  the  automatic  telephone  service  in  Berlin,  the  German 
capital.  The  exchange  which  is  to  be  enlarged  has  been  in  operation 
since  May  20,  1900.  It  was  built  by  the  American  company  and 
operated  until  July.  1901,  under  the  auspices  of  German  telephone 
engineers,  at  w^hich  time  it  was  purchased  by  the  government. 

CHATTANOOGA  LIGHTING  IMPROVEMENTS.— The  Chat- 
tanooga Light  &  Power  Company  is  to  put  up  a  new  power  building 
to  cost  $17,000  and  will  install  steam  turbine  capacity  of  3,000  hp, 
with  new  boilers  giving  steam  at  200  pounds  pressure.  A  stack  200 
ft.  high  will  be  erected,  with  an  interior  diameter  of  10  ft.  The  vari- 
ous improvements  are  to  cost  $250,000.  Mr.  W.  E.  Boileau.  of  the 
General  Electric  Company,  w-ill  be  in  charge  of  the  installation  of 
the  electrical  equipment,  including  a  30-panel  switchboard. 

THE  NERNST  LAMP  COMPANY,  of  Pittsburg,  having  secured 
patents  and  selling  rights  in  Canada,  is  now  making  arrangements 
for  establishing  a  factory  in  the  Dominion  for  the  manufacture  of 
its  product.  This  move  is  not  only  necessary  in  order  to  conform 
with  the  Canadian  laws  of  connnerce,  but  is  also  advisable  in  order 
to  meet  the  rapidly  increasing  demand  for  this  lamp. 
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TliLliFHONY  IN  I'MlLAlJKl.l'lllA.  -The  Hell  TcUplioiic 
Company,  o(  I'liiladelpliin,  celebrating  it!i  twenly-lHth  anniversary, 
reports  over  4(),ocxi  telephones  connected  in  I'hiladelpliiu  alone  and 
15,000  more  in  Camden.  The  increase  in  the  paNt  year  was  due  to 
the  new  departure  mailc  by  the  company  in  iii'tialling  re^idencc 
telephones  tree  ol'  cost,  and  charginK  for  each  oulKoing  call  simply. 
The  basis  im  which  the  opposition  Keystone  Telephone  Company 
entered  the  field  was  at  rales  one  h.ili  lho>e  ot  the  lUll.  It  nporis 
8,700  Iclephones  connected  in  I'hiladelphia  and  i.icxj  in  Camden, 
N  J.  The  comparative  tigures  of  capitalization,  telephones  con- 
nected, etc.,  show : 

Bell.  Kcyilonc. 

Capilul    >l>K'k,   prcfrrrril  $i],ooo,ooo         $5,000,000 

Capital  mook,   common  S.ooo.ooo 

10,000,000 

Divideiitlt     (8%)      960,000  

Tcls.    coiiiirctril,    Pliiliulcliiliiu  40,oou  8,700 

Telt.   connected,   Canulcn    15,000  1,100 

THE  WARRliN  ICLl-XrUlC  MANUFACTURING  COMPANY 
has  for  tiic  past  year  been  expending  coH'-idorable  sums  in  better- 
ments to  its  gciiiral  plant  at  Sandusky,  Ohio.  The  cai)acity  of  its 
works  has  been  iloiibled  inside  of  twelve  months  and  a  fino  new 
office  building  has  been  erected  at  the  corner  of  Fulton  and  Market 
Streets,  providing  ample  space  for  the  various  sales  departments, 
engineering  and  drafting  rooms  and  general  business  oflices.  During 
the  past  few  days  orders  for  machines  have  been  booked  by  this 
company  as  follows:  Milford,  Mich.;  Bremerton,  Wash.;  Laclede 
Gas  Light  Company,  St.  Louis,  Mo.  (2);  Carthage,  Tex.;  William- 
son. W.  Va.:  Union  City,  Ind.  (2)  ;  Rcdfield,  S.  D. ;  Purcell,  Ind.  T. ; 
Grand  Rapids,  Ohio ;  North  Fork,  W.  Va. ;  Navarre,  Ohio. ;  Delta, 
Colo.;  Ritzville,  Wash.;  Somerset,  Ky. ;  Dresden,  Ohio;  Sanford. 
N.  C.  t  j)  ;  St.  Clairsville,  Ohio. 

THE  BISHOP  &  BABCOCK  COMPANY,  of  Cleveland,  is  equip- 
ping its  machine  shop  for  electric  driving.  The  group  system  has 
been  adopted  and  short  lengths  of  line  shafting  throughout  the  shops 
are  driven  by  Wcstinghouse  induction  motors.  Seven  or  eight  of 
the  latter,  ranging  in  size  from  10  hp  to  40  hp,  have  been  purchased 
and  are  now  in  operation,  current  being  temporarily  supplied  from 
the  plant  of  the  Cleveland  Twist  Drill  Company,  which  is  also 
equipped  with  Wcstinghouse  apparatus.  The  Bishop  &  Babcock 
Company,  however,  is  installing  a  power  plant  of  its  own  and  has 
recently  purchased  a  175-kw,  two-phase  Wcstinghouse  engine-type 
alternator,  with  switchboard  complete.  George  S.  Rider  &  Co.  are 
the  engineers  for  the  plant. 

IMPORT  OF  RAW  MATERIAL.— The  increase  in  the  imports 
of  raw  materials  of  manufactures  continues.  According  to  the  latest 
bulletin  of  the  Bureau  of  Statistics,  the  value  of  these  imports  for 
the  month  of  January  was  $42,328,478,  w^hich  was  about  $5,000,000, 
or  14  per  cent.,  more  than  for  the  same  month  of  last  year.  Since 
the  close  of  the  fiscal  year  the  increase  as  compared  with  the  first 
seven  months  of  the  last  fiscal  year  has  been  $40,000,000,  or  over 
17  per  cent.  The  total  of  these  imports  forms  now  nearly  one-half, 
over  46  per  cent.,  of  all  our  imports.  Up  to  1899  the  proportion  had 
rarely  been  more  than  about  one-third  of  all  the  imports.  The  in- 
crease since  1899  has  been  nearly  80  per  cent,  of  the  average  for  the 
previous  ten  years. 

HUGE  ELECTRIC  CRANE  CONTRACT.— The  largest  ship- 
building crane  plant  in  the  world  is  to  be  installed  in  the  Harland 
&  Wolff  yards  at  Belfast,  Ireland.  The  machinery  will  be  operated 
electrically.  The  contract  has  been  secured  by  the  Brown  Hoisting 
Machinery  Company,  Cleveland,  Ohio,  New  York  offices,  Have- 
meyer  Building.  There  will  be  three  cantilever  cranes  having  an 
average  capacity  of  about  20  tons.  Each  crane  will  be  mounted  on 
a  trestle  120  feet  high  and  600  feet  in  length.  Each  machine  will 
operate  over  two  shipways.  The  motors  will  be  of  General  Electric 
and  Wcstinghouse  build.  The  value  of  the  entire  contract  is  about 
$300,000. 

ANOTHER  BUENOS  AYRES  TRACTION  PROJECT.— An- 
other electric  traction  system  is  to  be  built  in  Buenos  Ayres,  Argen- 
tine Republic,  the  Buenos  Ayres  Grand  National  Tramways  Com- 
pany. Limited,  which  operates  the  most  extensive  horse  lines  iu  that 
part  of  the  world  having  decided  to  adopt  electricity  as  a  motive 
power.  The  company,  which  has  British  capital,  and  London  offices 
at  6  Eastcheap,  E.  C.  operates  48  miles  of  road  and  controls  the 
horse  section  of  the  Buenos  Ayres  New  Tramways  Company,  Lim- 
ited. In  the  first  instance,  30  miles  of  the  joint  lines  will  be  con- 
nected. 

THE  LAWRENCE-HALL  ELECTRIC  COMPANY —Mr.  F.  D. 
Lawrence,  formerly  president  of  the  Standard  Electric  Company, 
Cincinnati,  one  of  the  oldest  established  electrical  supply  houses  in 
the  West,  and  the  firm  of  the  Hall  Electrical  Supply  Company,  for- 
merly known  as  Hubbard,  Hall  &  Co..  have  incorporated  a  new  com- 
pany to  be  known  as  the  Lawreuce-Hall  Electric  Company.  Mr. 
F.  D.  Lawrence  is  president  and  treasurer.  Mr.  William  A.  Hall  is 
vice-president  and  general  manager,  and  Mr.  George  H.  Jones  is 
secretarv. 


MEXICAN  TRANSMISSION  PLANT.-R.  M.  Burke,  formerly 
United  Stales  consul  in  the  city  of  Chihuahua,  Mexico,  who  recently 
secured  a  liaiichisc  for  the  construction  and  operation  of  an  elec- 
tric power  transmisiiion  plant  in  the  Slate  of  Chihu.ihiia,  is  about 
to  award  contracts  in  connection  there witli.  A  dam  ls  to  be  con- 
structed across  the  Concho  River  at  La  Joya.  The  energy  is  10  be 
iransmittcd  to  the  city  "f  Chihuahua,  which  has  about  i.i,<xxj  iiili,ib- 
Hants,  and  lo  Parral,  which  has  a  population  of  about  8,000. 

M.'\NII..\  TROLLEYS.-  A  syndicate  consisting  of  Westinghoiisc, 
Church,  Kerr  &  Co.,  J.  G.  While  Company,  of  New  York,  and 
Charles  Swift,  of  Detroit,  made  ihe  only  bid  for  the  electric  street 
railway  and  light  and  power  franchises  of  Manila  last  week.  The 
syndicate  oflered  2'/j  per  cent,  of  the  gross  receipts  of  both  franchises 
for  50  years.  The  syndicate  has  already  absorbed  the  horse  railway. 
The  German  electric  concern  which  was  interested  in  securing  the 
franchises  withdrew  at  the  last  moment. 

SERIES  ALTERNATING  FOR  COLUMBUS,  OHIO.— One  of 
the  most  important  contracts  for  series  alternating  equipment  that 
has  been  awarded  within  the  United  States  was  recently  let  by  the 
city  of  Columbus  lo  the  Western  Electric  Company,  of  Chicago. 
This  equipment  comprises  1,500  series  alternating  arc  lamps  com- 
plete, and  is  to  be  arranged  in  twenty  75-liglu  circuits.  The  contract 
includes  transformers,  regulators  and  the  entire  switchboard  for 
the  new  municipal  plant. 

MEXICAN  TRACTION  PROJECT.^  The  construction  of  an 
electric  traction  system  between  Oaxaca  and  Mitia,  Mexico,  is  pro- 
jected by  Americans.  The  former  place  is  located  in  the  State  of 
the  same  name.  It  has  a  population  of  about  30,000.  Mitla  is  sit- 
uated about  26  miles  distant.  It  has  extensive  remains  of  ancient 
tombs  and  other  edifices  and  is  one  of  the  show  places  in  the  South- 
ern Republic.  Colonel  Hickenlooper,  of  Columbus,  Ohio,  is  inter- 
ested in  the  scheme. 

THE  ELECTRIC  CARRIAGE  CALL  COMPA.X^  ,  1402  Broad- 
way, New  York  City,  has  recently  installed  its  apparatu^  at  the 
Waldorf-Astoria  Hotel.  Two  sets  of  apparatus  are  to  be  installed 
at  the  Hotel  St.  Regis.  In  Washington  the  apparatus  has  been  con- 
stantly in  use  by  the  National  Electric  Supply  Company  at  the 
White  House,  the  Congressional  Library,  the  new  Willard  Hotel  and 
the  Arlington  Hotel. 

MEXICAN  LONG-DISTANCE  TELEPHONE  SYSTEM.— Mr. 
John  Woessner,  formerly  United  States  vice-consul  at  Saltillo, 
Mexico,  has  been  granted  a  concession  for  the  construction  of  a 
long-distance  telephone  system  throughout  the  Southern  Republic. 
Work  on  the  line  between  Monterey  and  Torreon,  a  distance  of  about 
300  miles,  is  already  in  progress  and  is  expected  to  be  completed  by 
May  I. 

CAHALL  BOILERS  FOR  NEW  YORK  CENTRAL  SHOPS.— 
The  Weehawken  (N.  J.)  shops  of  the  New  York  Central  Railroad — 
contracts  for  the  generators,  etc.,  to  be  installed  in  which  were  noted 
in  these  columns  last  week — are  to  be  equipped  with  four  500-hp 
Cahall  boilers  built  by  the  Aultman  &  Taylor  Machinery  Company, 
of  Mansfield.  Ohio.  The  contract  was  secured  by  Thayer  &  Com- 
pany. 

WESTERN  ELECTRIC  CONTRACTS.— A  contract  aggregating 
over  600  kw  in  generators  and  over  i.ooo  hp  in  motors,  was  recently 
awarded  to  the  Western  Electric  Company  by  Albert  Schwill  & 
Co.,  Chicago.  A  300-kw-,  150  r.p.m.  generator  was  recently  pur- 
chased by  the  Danville  Street  Railway  &  Light  Company,  Danville, 
111.,  from  the  Western  Electric  Company,  of  Chicago. 

WESTINGHOUSE  TURBINES  FOR  SOUTH  AFRICA.— The 
Wcstinghouse  shops  at  East  Pittsburg  have  just  shipped  two  steam 
turbo-generators  of  1,000  kw  capacity  each  to  be  installed  in  the 
power  plant  of  the  De  Beers  Consolidated  Diamond  Mines,  South 
Africa,  for  lighting  the  mines  and  also  for  supplying  current  to  light 
part  of  the  town  of  Kimberley  near  by. 

EQUIPMENT  FOR  DENVER.— The  Denver  Tramway  &  Power 
Company,  of  Denver,  Colo.,  is  at  present  placing  contracts  for  equip- 
ment to  be  installed  in  a  considerable  extension  to  its  plant.  John 
A.  Mead  &  Co.,  11  Broadway,  have  taken  the  contract  for  the  coal 
and  ash-handling  machinery,  which  w'ill  be  capable  of  taking  care  of 
45  tons  per  hour. 

THE  INTERNATIONAL  HARVESTER  COMPANY,  of  Chi- 
cago, 111.,  having  found  the  illumination  afforded  bj'  the  Nernst 
lamp  so  entirely  satisfactory,  has  recently  placed  an  order  with  the 
Nernst  Lamp  Company  for  150  lamps  in  addition  to  the  several  hun- 
dred which  are  already  installed  at  its  plant. 

AMERICAN  CABLES  FOR  LONDON  UNDERGROUND.— 
The  National  Conduit  &  Cable  Company,  Times  Building,  New  York 
City,  has  secured  the  contract  for  the  cables  to  be  laid  for  the  exten- 
sion of  the  London  Central  L'nderground  Railway. 
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The  telephone. 


SAN  FRANCISCO,  CAL.— A.  E.  Smith,  who  has  been  in  San  Francisco  for 
three  months  endeavoring  to  obtain  a  franchise  for  an  independent  telephone 
system,  was  recently  given  another  hearing  by  the  Public  Utilities  Committee 
of  the  Board  of  Supervisors,  but  no  action  was  agreed  upon.  The  cost  of  an 
adequate  underground  telephone  system  would  be  between  three  and  four  mil- 
lion dollars.  Smith,  who  successfully  promoted  an  independent  telephone  sys- 
tem in  Los'  Angeles,  has  good  financial  backing.  The  applicants  offered  no 
special  inducements  to  obt.Tin  the  proposed  franchise.  They  are  willing  to 
rest  their  case  on  the  possibility  that  the  city  needs  a  better  service  than  the 
Pacific  State  Telephone  &  Telegraph  Company  is  row  giving.  There  are  many 
ten-party   lines  in   use   at   present. 

CANTON,  GA. — -J.  W.  Jarvis  has  about  perfected  details  for  installing  a 
local  telephone  system  in  Canton  to  work  in  conjunction  with  the  Southern  Bell. 

CHICAGO,  ILL.- — The  Chicago  Telephone  Company  reports  a  net  gain  of 
1,180   telephones   for   February. 

LAURA,  ILL. — The  Northern  Millbrook  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $600,  by  I.  M.  Stowell,  J.  A.  Shaffer 
and   E.   I.   Barrett. 

TUSCOLA,  ILL.  The  Tuscola  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $s,ooo.  The  incorporators  are  Wilbur  F.  Murdock, 
F.    P.    Dowter,    G.    L.    Chapman. 

CHICAGO,  ILL. — The  committee  on  telephone  rates  of  the  Chicago  City 
Council  has  recommended  a  schedule  based  on  measured  service  with  a  min- 
imum charge.  For  a  single  party  line  the  rates  recommended  run  from  $60 
per  year  minimum  for  600  calls,  plus  five  cents  per  call  for  calls  in  excess  of 
this  amount,  up  to  $118,  minimum  charge  for  2100  calls,  with  three  cents  per 
call  for  all  over  that  amount.  For  a  two-party  line  the  minimum  rate  for  600 
calls  is  $44,  and  for  a  four-party  line  $28.  For  a  ten-party  line  the  rate 
recommended  is  $18,  for  300  calls,  and  five  cents  per  call  for  all  calls  above 
that  amount.  The  adoption  of  measured  service  entirely  instead  of  unlimited 
service  is  believed  by  the  committee  to  be  the  best  method  of  charging  and  one 
that  will  improve  the  efficiency  of  telephone  service,  by  doing  away  with 
unnecessary  use  of  the  telephone. 

ANDERSON,  IND.— The  Anderson  &  Fall  Creek  Telephone  Company,  of 
Anderson  township,  has  been  incorporated,  with  a  capital  stock  of  $4,000,  by 
H.  Wertz  and  others. 

LIGONIER,  IND.— The  Columbia  City  Home  Telephone  Company  will,  dur- 
ing the  present  season,  rebuild  many  of  its  lines  and  install  a  new  switchboard 
at   a    cost   of   over   $5,000. 

LINTON,  IND. — The  Linton  Home  Telephone  Company  has  been  reorgan 
ized  and  the  capital  stock  has  been  increased  to  $100,000.  The  company  expects 
to  extend  its  system  and  greatly  improve  its  service. 

DES  MOINES,  lA. — 'The  Iowa  Telephone  Company  has  appropriated 
$200,000  for  improvements  and  extensions  to  its  system  in  this  city.  A  new 
exchange   building  will  be  erected. 

IOWA  F.^LLS,  lA. — At  the  annual  meeting  of  the  Central  Telephone  Com- 
panies of  Iowa  the  following  named  officers  were  elected:  President,  J.  R. 
Skein,  of  Laporte;  vice-president,  J.  H.  Funk,  of  Iowa  Falls;  secretary  and 
treasurer  and  general  manager,  W.  V.  Shipley,  of  Iowa  Falls. 

HILLSBORO,  KY. — The  Hillsboro  Telephone  Company  contemplates  extend- 
ing its  lines  to  Sunset,  and  will  probably  build  a  line  to  Grange  City. 

MONTVILLE,  ME.— The  Knox  &  Montville  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  president  is  J.  H.  Vose,  of 
Knox,  and  treasurer,  C.  A.  Hall,  of  Montville,  Me. 

DULUTH,  MINN. — The  Duluth  Telephone  Company  contemplates  construct- 
ing a  conduit  system  in  the  business  section  of  this  city. 

WHITE  BEAR,  MINN.— The  White  Bear  Telephone  Company  has  increased 
Its  capital  stock  from  $10,000  to  $30,000.  Mr.  J.  H.  Spink  is  president  and 
W.   Murray  secretary. 

PERTH  .\MBOY,  N.  J. — Three  telephone  companies  have  applied  to  the 
city  council  for  franchises.  The  companies  are  the  Hudson  &  Middlesex 
Telephone  Company,  Central  New  Jersey  Telephone  Company  and  the  People's 
Co-operative   Telephone   Company. 

JERSEY  CITY,  N.  J. — The  stockholders  of  the  New  Jersey  &  New  England 
Telephone  Company  met  on  March  4  and  elected  directors  as  follows:  Robert 
C.  Clowry,  president;  George  W.  E.  Atkins,  J.  B.  Bertholf,  Thomas  F.  Clark, 
J.   B.   Van    Every.   E.    M.   Mulford   and   B.  Brooks. 

WEST  UNION,  .110. — The  Home  Telephone  Company  has  obtained  a 
franchise   for   a   local    exchange. 

ELID.'X,  OHIO. — The  Elida  Mutual  Telephone  Company  has  been  incor- 
porated  with   a  capital  stock  of  $21,000. 

BLISSFIELD,  OHIO.— The  Hoagland  Run  Telephone  Company,  of  Bliss- 
field,   has  been   incorporated  with  a  capital  stock  of  $5,000. 

NORWALK,  OHIO. — The  Local  Telephone  Comi)any  has  placed  a  contract 
with  the  Kellogg  Switchboard  &  Supply  Company,  of  Chicago,  for  a  large 
central   energy   switchboard. 

FITCHVILLE,  OHIO.— The  Fitchville  Home  Telephone  Company  is  pre- 
paring to  build  lines  to  connect  with  New  London,  Greenwich,  Clarksfield, 
Hartland  and  other  towns. 

BELLEFONT.MNE,  OHIO. — A  numlier  of  farmers  in  the  southern  part  of 
the  county  headed  by  J.  J.  Hostetler  and  Uriel  Yoder  have  formed  a  com- 
pany and  will  build  a  mutual  telephone  system. 


MARION,  OHIO. — The  Marion  County  Telephone  Company  has  increased 
its  capital  stock  from  $100,000  to  $250,000.  The  proceeds  of  the  sale  of  stock 
will   be   used   to  extend   the  system   of  the   company. 

GALION,  OHIO. — ^John  Pommert,  proprietor  of  the  Caledonia  Telephone 
Company  has  purchased  all  the  lines  and  rights  of  the  Martel  Telephone  Com- 
pany.    A  number  of  extensions  will  be  built  this  summer. 

CANTON,  OHIO.— The  Stark  County  TeIei>hone  Company  has  elected  these 
officers:  F.  S.  Dickson,  president;  H.  A.  Cavanaugh,  vice-president;  R.  W. 
Judd,  treasurer;  A.  S.  Ilillhouse,  secretary  and  manager.  It  was  decided  to 
spend   $48,000  in  development  work. 

DEFIANCE,  OHIO.— C.  R.  Shuter,  of  Evansport,  has  obtained  a  five- 
year  lease  on  all  the  country  lines  belonging  to  the  Northwest  Telephone  Com- 
pany. He  will  organize  the  Home  Telephone  Company,  of  Defiance,  and  ex- 
tend its  service   to  adjoining  counties. 

SHELBY,  OHIO. — Directors  of  the  Oceana  Telephone  Company  have  de- 
clared a  special  dividend  of  10  per  cent,  in  addition  to  the  6  per  cent  dividend 
paid  during  the  past  year.  .After  charging  off  $1,058  for  depreciation  there 
still  remains  a  surplus  of  $1,000  from  earnings. 

SPRINGFIELD,  OHIO.— The  Bushnell  syndicate,  of  Springfield,  has  ac- 
quired an  interest  in  the  Springfield-Xenia  Telephone  Company  and  will  push 
the  Springfield  exchange  to  completion.  The  system  will  be  connected  with 
the  lines  of  the   United   States  Telephone   Company. 

NORWALK,  OHIO.— The  Business  Men's  Association  has  voted  against 
paying  the  increase  in  rates  demanded  by  the  Central  Union  Telephone  Com- 
pany and  if  the  company  persists  in  the  new  rates  the  members  of  the  organ- 
ization  will   order   the    Bell   telephones   discontinued. 

CLEVELAND,  OHIO.— The  condition  of  the  Cuyahoga  Telephone  Com- 
pany is  improving  rapidly  under  the  new  management.  The  statement  for 
January  shows  gross  earnings  $32,646;  operating  expenses,  $17,619;  net  earn- 
ings,  $15,026;    fixed   charges,   $9,985;    surplus,   $5,041. 

ENOREE,  S.  C— The  Enoree  Bell  Telephone  Company,  capital  $625,  has 
been   chartered   by   M.    C.   Poole  and  others. 

COLUMBIA,  S.  C. — The  South  Carolina  Long  Distance  Telephone  Company, 
of  Columbia,  has  completed  connections  with  Rock  Hill,   100  miles  distant. 

MEMPHIS,  TENN. — The  consummation  of  the  big  scheme  of  the  Memphis 
Long  Distance  Telephone  Co.  is  progressing  apparently  very  satisfactorily.  It  is 
said  that  $200,000  worth  of  supplies  have  been  purchased.  The  company  is 
projecting  one  of  the  most  extensive  long  distance  systems  in  the  South.  Meet- 
ings have  been  held  of  independent  telephone  men  in  other  cities  looking  to  a 
consolidation  of  interests  in  accordance  with  the  plans  of  the  Memphis  com- 
pany. C.  E.  Stinson  is  president  of  the  company.  Those  interested  already 
own  independent  systems  in  a  number  of  other  cities. 

SALT  LAKE  CITY,  UTAH.— Whittemore  Bros.  &  Ballinger  have  sold  their 
independent  telephone  line  between  Price  and  Ferron,  Utah,  to  Levi  N.  Har- 
mon, A.   E.  Wall,  Oliver  J.  Harmon  and  Albert   Bryner. 

SALT  LAKE  CITY,  UTAH.— A  telephone  and  electric  light  franchise 
have  been  granted  by  the  county  commissioners  to  R.  W.  Crockett  and  asso- 
ciates. The  company  proposes  to  build  a  telephone  line  connecting  several 
towns  of  the  county  and  extend  its  system  through  eastern  Utah  and  connect 
with    other    lines. 

ALEXANDRIA,  VA. — The  Mount  Vernon  Telephone  Company  has  been 
incorporated  to  establish  a  telephone  system  in  Fairfax  County.  The  capital 
stock  is  $5,000.  The  officers  of  the  company  are  as  follows:  J.  N.  Gibbs,  pres- 
ident; F.  H.  Wilkins,  secretary  and  treasurer,  and  Messrs.  E.  O.  Thompson, 
C.  Lukens,  and  S.  B.  Moore,  directors.  All  of  the  oflScers  are  of  Fairfax 
County. 

BUCKHANNON,  W.  VA.— The  Upshur  County  Telephone  Company,  of 
Buckhannon,  has  been  incorporated  with  a  capital  stock  of  $25,000.  The  names 
of  the  incorporators  are  J.  W.  Downs,  C.  E.  Downs,  G.  V.  Downs,  Buck- 
hannon, W.  Va.,  Dr.  H.  S.  Yost,  Amos,  W.  Va.,  W.  H.  Veach,  Framington, 
W.    Va. 

GLENWOOD,  WIS.— The  West  Wisconsin  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The  names  of  the  incorporators 
are  Thomas  Brockley,  C.  J.  August  and  D.  H.   Syme. 


ELECTRIC  LIGHT  AND  POWER. 


DE  QUEEN,  ARK.— The  De  Queen  Light,  Ice  &  Cold  Storage  Company  has 
been  incorporated  with  a  capital  of  $50,000.  J.  S.  Lake  is  president,  I.  O. 
Bunyon,  secretary. 

CORONA,  CAL. — It  is  proposed  to  construct  a  municipal  electric  light  plant, 
at  a  cost  of  $60,000.     H.  A.  Wood  is  city  clerk. 

STERLING,  ILL. — It  is  reported  that  the  Sterling  Gas  &  Electric  Light 
Company    will    expend   about   $25,000    in   improvements. 

EDWARDSVILLE,  ILL. — The  directors  of  the  electric  light  company  agree 
to  furnish  the  city  sixty  of  the  latest  improved  arc  street  lamps  for  a  consid- 
eration of  $500  per  month  for  a  ten-year  franchise,  the  city  to  have  the  entire 
receipts  from  the  commercial  lights,  the  company  to  pay  running  expenses  and 
turn  the  plant  over  to  the  city  at  the  end  of  ten  years  for  a  nominal  consid- 
eration. The  proposition  and  the  further  consideration  of  the  franchise  granted 
at  the  last  meeting  of  the  council,  which  was  vetoed  by  the  mayor  will  be 
brought  before  the  next  meeting. 

EAST  ST.  LOUIS,  ILL.— An  ordinance  has  been  introduced  in  the  East 
St.  Louis  City  Council  which  is  unique.  It  acknowledges  that  the  city  is  en- 
titled to  conpensation  for  a  valuable  franchise,  and  provides  for  payment  on  a 
scale  hitherto  unheard  of.  The  ordinance  grants  to  the  Interstate  Transit  Com- 
pany the  right  to  erect  poles  and  string  wires,  and  supply  electric  lights  and 
power  to  East  Side  consumers.  A  clause  provides  that  2  per  cent,  of  the  com- 
pany's gross  earnings  shall  be  paid  into  the  city  treasury.     The  Interstate  Com- 
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luiny,  wliii'li  opcrRtri  Ihr  Eaili  Htidgr  automrliiirt  ind  it  nuw  installing  *  nrw 
■ulomobilr  nervier  to  !»  inaiitt«ratrd  •omc  limr  in  April,  will  lircnmr  a  com- 
prtitor  i<(  tlic  Clark  lyndicalr  in  (he  lighting  field  at  wril  at  in  Ihc  bri'lgc 
pattcngrr  liiiilnrni.  Owing  to  ihr  (act  that  there  hat  hrrrtofore  brrn  no  com- 
petition in  lighting  in  Katt  St.  I.oult  complaint  hat  hern  made  of  high  ratei. 
Thr  Inlrrttutr  Company  annoiincrl  that  it  will  hr  rc.idy  upon  tl>c  (lattage  of 
Ihr  ordiii.in>r  Ik  Nrgin   the  conitrtiction  of  lit  new  plant. 

IIARTKOKI)  CITY.  IND.— Oro.  Mayer  and  othert,  of  Chicago,  III.,  are 
reported  to  have  piirchatrd  thr  plant  of  the  Ilarlfurd  City  Light  Company 
and   will   make  Inipruvementi   thereto. 

I.Or. ANSroRT,  l\I»  It  i*  ttated  that  an  invrttig.ttion  liy  the  mayor  into 
thr  afT.^irt  of  thr  nninicipal  lighting  plant  revealed  thr  fact  that  117  contumm 
hnvr  never  paid  a  rent  for  their  light.  It  ia  tinted  that  there  hat  been  grrat 
diuatitfnrtion   with    the   tervlce   and   tome   action   wtill   now   have   to   be   taken. 

TAHI.KOUAII,  I.N'D.  TER.-  C.  W.  Tnrner.  owner  of  thr  electric  light  plant 
at  MuikxKer,  is  Mated  to  have  made  a  propotition  to  Tahlcquah  tu  cttabliih  an 
electric  light  plant.  If  it  it  accepted  he  will  probably  move  the  plant  at 
MuikoRt'c  to  Tahlcquah  and  constrnct  a  l,irgrr  plant  at  Muskogre. 

COVINGTON,  KV. — A  contract  hat  been  awarded  to  thr  Union  Ilrat,  Light 
&  Powrr  Company  to  illuminate  the  city  at  $75  per  light  per  yrar. 

HOI.YOKK,  MASS.  Thr  Genrral  Electric  Compony  is  stated  to  have 
securril  a  contract  from  thit  city  for  400  leriet  enclosed  arc  lamps  and  ijo 
mulliple  enclosed   arc   lamps   for  about   $13,500. 

NEGAUNEE,  MICH.— It  is  stated  that  improvements  are  to  be  m.idr  to  the 
electric  light  plant,  at  a  cost  of  about  $to,ooo. 

STANDISII,  MICH. — The  legislature  has  been  asked  for  permission  for  thr 
issue  of  bonds  by  the  municipality  for  a  water  woiks  ,-ind  electric  lighting  plant. 

MONKOE,  MICH. — The  Monroe  Heating  &  Lighting  Company  is  about  to 
be  organized  with  Chas.  Flowers,  of  Detroit,  and  Fred  C.  Nadeou,  of  Monroe, 
at  incorporators. 

VERNDALE,  MINN. — Bids  will  be  received  March  14  by  the  village  council 
for  $7,000   bonds  to  be   used    for  constructing  an   electric  lighting  plant. 

MANK.\TO,  MINN.— It  is  stated  that  the  city  council  has  voted  to  con- 
struct a  municipal  electric  light  plant  and  will  receive  bids  for  $40,000  electric 
light  bonds  on  March  19. 

LINCOLN,  NEB.— C.  C.  Wright,  of  Omaha,  has  petitioned  the  State  Board 
of  Irrigation  for  the  right  to  use  the  water?  of  the  Platte  and  Elkhorn  Rivers 
for  power  purposes.  It  is  estimated  that  the  plant  to  be  constructed  vi^ill  cost 
$1,500,000. 

BUTLER,  NEV. — The  scheme  for  the  establishing  of  an  electric  power  plant 
on  the  Owens  River  is  receiving  the  attention  of  a  number  of  Eastern  cap- 
iLilists,  who  arc  heavily  interested  in  the  mines  of  the  Tonapah  district. 

PITMAN  GROVE.  N.  J.— The  New  Jersey  Southern  Gas  &  Electric  Com- 
pany, of  Pitman  Grove,  has  been  incorporated,  with  a  capital  of  $500,000,  by 
J.   H.   McNeal.   R.    M.  Anderson  and  A.   M.   Worstall. 

DANSVILLE,  N.  Y.— The  Mill  Creek  Electric  Light  &  Power  Company,  of 
Dansville,  has  been  incorporated  with  a  capital  of  $200,000  by  F.  A.  Owen, 
Walter   A.   Beecher   and   others,   all   of    Dansville. 

MECH.ANICVILLE,  N.  Y. — New  water  wheels  are  being  installed  at  the 
water  power  plant  of  the  Hudson  River  Power  Transmission  Company  at  this 
place.  The  old  wheels  were  rated  at  about  500  hp  each,  while  the  new  ones 
will  generate  about  1,000  to  1,100  hp  each.  New  draft  tubes,  7  feet  in  diam- 
eter, are  also  being  installed,  and  other  extensive  changes  and  improvements 
are  beinR  made  to  the  plant.  Seven  new  wheels  will  be  installed,  aggregating 
7,500  hp.  The  original  plant  was  of  only  3,500  hp  capacity.  The  plant  will 
be    modernized   throughout. 

WALDO,  OHIO. — Michel  Brothers  have  obtained  a  franchise  for  an  electric 
lighting  system. 

TIFFIN.  OHIO. — Kerlin  Bros.,  of  Toledo,  proprietors  of  the  plant  of  the 
Consolidated  Gas  &  Light  Company,  have  decided  to  expend  about  $30,000  in 
improvements. 

NORWALK,  OHIO.— The  Norwalk  Electric  Light  &  Gas  Company  has  been 
absorbed  by  the  Cleveland  &  Southwestern  Traction  Company  which  it  supplies 
with  current. 

STRUTHERS,  OHIO. — The  local  lighting  company  has  submitted  a  propo- 
sition to  the  village,  offering  to  furnish  arc  lights  at  $66  per  lamp  per  year 
on  a  moonlight  schedule. 

HUBB.-\RD,  OHIO. — The  citizens  of  Hubbard  will  vote  on  the'  proposition 
to  issue  $10,000  for  the  purpose  of  erecting  a  lighting  plant  in  place  of  the 
one  destroyed  by  fire   some  months  ago. 

LEESBURG,  OHIO. — The  Leesburg  Manufacturing,  Light,  Power  &  Water 
Company  has  been  incorporated,  with  $25,000  capital  stock,  by  M.  Reake,  J. 
Worthington,  H.  A.   Beeson,  W.   E.   Dibble  and   R.   P.   Barrett. 

ATTICA,  OHIO. — The  village  council  has  authorized  the  sale  of  $6,000 
worth  of  bonds  for  the  purpose  of  erecting  a  municipal  lighting  plant.  Con- 
tracts for  the  equipment  will  be  placed  in  the  near   future. 

W.\USEON,  OHIO.— The  Consolidated  Heat  &  Light  Company  has  been 
incorporated,  with  $100,000  capital  stock,  to  install  a  lighting  and  heating 
plant  in  Wauseon.  Incorporators:  F.  J.  Bolinger,  F.  J.  Spencer,  C.  P.  Camp- 
bell, J.  C.   King  and  H.   G.   Struble. 

OBERLIX,  OHIO.— The  Oberlin  Electric  &  Heating  Company  has  been 
incorporated,  with  $50,000  capital  stock,  to  build  an  electric  lighting  and  steam 
heating  plant  in  Oberlin.  Incorporators:  A.  M.  Loveland,  A.  G.  Comings, 
Y.   D.  Yocum,   C.   K.  Whitney,  L.  B.   Fauver  and  L.  E.   Burgner. 

PIQU.\,  OHIO.— The  Miami  Light.  Heat  &  Power  Company  has  been  in- 
corporated, with  $150,000  capital,  to  construct  an  electric  light  and  heating 
plant  in  Piqua.  Incorporators:  S.  B.  Hartman,  W.  V.  Baker  and  F.  W. 
Bailey,  Columbus,  and  H.  T.  Bailey,  J.  W.   Brown  and  A.   E.  Clark,  of  Piqua. 


CI 'MM  IK'S,  OIIU).  Thr  board  of  public  wnrkt.  of  Cohinibut.  hut  doted 
a  contract  wiih  Ihc  Writern  Klcclric  Company,  of  Chicago,  fur  arc  lampt  nnd 
other  apptraliii.  Ihc  price  l>cing  $j.l.Joo,  which  wat  the  lowrtt  of  (\ve  l;id>. 
The  ruiilract  tli<i  callt  for  twilchboardt  at  a  cost  of  $4,400.  Director  Immrl 
i>  vititing  citira  whrrc  there  are  municipal   lighting  (itanti. 

OTTAWA,  Ollll).— The  Ottawa  Klrctiic  Light  Company  hat  luhmilted  a 
propuailioii  111  thr  village  whrreby  thr  company  drtirrt  to  Irunc  ill  plant  for  a 
|>eriod  of  Irn  yeurt  for  a  mimlhly  n-ntiil  of  $J00,  the  city  to  maintain  tlie 
plant  and  pay  taxri.  At  Ihr  end  of  ten  yeart  thr  city  may  purchatc  the  plant 
for  $15,000  or  may  releatr  it  for  another  ten  yrart  on  the  tamr  termt  and 
condilioni  and  at  the  end  of  the  twenty  yeart  the  plani  it  to  become  the  prop- 
erty of  the  city. 

TUl.r.DO,  OHIO.— George  W.  Tonton,  civil  engineer  fur  Toledo,  hat  tub- 
milted  to  Ihc  council  an  rttimale  on  the  cott  of  a  municipal  lighlinK  |dunl  to 
tui'ply  i,;oo  arc  lamps  The  ettiinntra  are:  for  liuihling  and  foundationt, 
$50,000;  tteam  and  electrical  machinery,  $ioj,ooo;  conduiti,  $85,000;  linei 
and  pole*.  $75,000;  arc  lampt  and  fixturci,  $35,000;  engineering  and  other 
expenses,  $15,000.  Total,  $383,500.  The  preaent  contract  with  the  Toledo 
Rnilw.iyt  &   Light  Company  expiret  in  two  yean. 

DO.VORA,  PA. — The  Donora  Light,  Heat  &  Power  Company  hat  been  in- 
corporated with   a  caiiilal  ttock  of  $5,000. 

CHAMIIERSBURG,  PA.— The  citizent  have  voted  to  ittue  $35,000  bondt, 
of    which    $9,000    is    to    be    used    for    improving    the    electric    light    plant. 

SELLERSVILLE,  PA.— The  Sellersville  Electric  Light  &  Power  Company 
has  been  incorporated,  with  a  capital  stock  of  $15,000,  to  l>e  directed  by 
Henry  J.  Wonibold,  of  Telford;   Morris  H.  Clymer,  and   Mamie   E.   Clymer. 

CLI.N'TON,  S.  C. — The  Board  of  Aldermen  is  rrjiortrd  to  have  under  con- 
sideration the  construction  of  an  electric   light   plant   and   water   works. 

SIWRTANBURG,  S.  C— The  Electric  Manufacturing  &  Power  Company  if 
about  to  be  formed  here  with  a  capital  of  $100,000  by  local  capitalitts,  to  develop 
the  water  power  on  French  Broad  River,  35  miles  from  this  city  and  near 
Tyron,  N.  C.     John  B.  Cleveland  and  J.   X.  Cudd  are  reported  interested. 

WALLA  WALLA,  WASH.— The  Walla  Walla  Gas  &  Electric  Company  it 
preparing  preliminary  plans  for  the  construction  of  a  power  plant  on  Walla 
Walla  River. 

WATERTOWN,  WIS.-Thc  Watertown  Electric  Company,  Watcrtown,  Wis., 
purchased  recently  a  new  street  lighting  equipment  consisting  of  two  50-light 
series  alternating  circuits.  The  contract  was  awarded  to  the  Western  Electric 
Company  of  Chicago. 

BERLIN,  ONT. — The  citizens  are  reported  to  have  voted  to  purchase  the 
electric  light  plant  for  $80,000.  , 

WIX.MPEG,  MAS. — It  is  stated  that  the  Canadian  Pacific  Railway  Company 
will  use  electric  lighting  at  all  important  stations  in  the  mountains.  Plants 
will  be  constructed  at  Banff,  Field,  Glacier,  Lake  Louise,  Emerald  Lake  and 
at  the  hotel  at  Vancouver.  The  total  cost  of  the  work  will  be  about  $75,000. 
Edwin  H.  McHenry,  Montreal,  Que.,  is  chief  engineer. 
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LITTLE  ROCK,  ARK. — A  site  has  been  selected  for  the  new  power  house 
ot  the  Little  Rock  Traction  &  Electric  Company  and  the  work  of  building  the 
plant  is  to  be  begun  soon.     New  machinery  will  be  installed  in  the  plant. 

SANTA  ANA,  CAL. — Application  has  been  made  to  the  City  Council  by 
Collins  &  Scott  for  a  franchise  to  build  an  electric  railway  from  this  city  to 
Newport   Beach. 

.•\TLAXTA,  G.V.— The  .-Atlanta  &  Marinetta  Electric  Railway  Company  will 
apply  for  a  charter.  The  capital  will  be  $600,000.  D.  B.  Gray,  of  New  York, 
P.  D.   McCarley,  of  Fulton   County,  and  others  are  among  the  incorporators. 

ROCK  ISLAND,  ILL. — The  Kewanee,  Cambridge  &  Genesco  Railway  Com- 
pany will  increase  its  capital  stock  from  $100,000  to  $850,000. 

RUSHVILLE,  IND. — The  Indianapolis  and  Cincinnati  Traction  Company  will 
locate  its  power  house  here.     The  equipment  will  cost  $200,000. 

LAPORTE,  IXD. — It  is  reported  that  Senator  Mark  Hanna  is  behind  a  move- 
ment to  build  an  interurban  line  between  South   Bend  and  Chicago. 

SHELBYVILLE,  I.ND.— The  stockholders  of  the  Indianapolis.  Shelbyville 
&  Southeastern  Traction  Company  have  voted  to  extend  the  line  to  Greens- 
burg  and  Batesville. 

I.VDIAXAPOLIS,  IND.— The  Knox,  Chicago  &  Northern  Traction  Company 
has  been  incorporated.  The  capitalization  is  $150,000.  J.  C.  Flecher,  of 
Knox,  is  the   president  and  financial  head. 

COLUMBUS,  IND. — At  the  recent  annual  meeting  of  the  Central  Indiana 
Electric  Railway  Company  the  capital  stock  was  increased  to  $200,000.  A 
greater  portion  of  the  right  of  way  has  been  secured. 

INDIANAPOLIS,  IXD.— The  Huntington,  Columbia  City  &  Northern  Trac- 
tion Company  has  filed  articles  of  incorporation.  Capital  stock  $50,000.  John 
A.  Knitz  is  president,  W.  A.  Jones,  vice-president,  and  B.  E.  Gates,  secretary, 
all   of   Huntington. 

KOKOMO,  IXD. — The  Kokomo,  Converse  &  Marion  Traction  Company  has 
been  incorporated  with  a  capital  of  $10,000.  O.  V.  Darby,  G.  E.  Bruner  and 
T.  C.  McReynolds,  Kokomo,  J.  E.  Kenney,  Converse,  and  H.  D.  Thomas,  of 
Marion,  are  the  officials. 

HUNTINGTON,  IND. — Articles  of  incorporation  are  to  be  filed  by  the  Hun- 
tington City,  Columbia  &  Northern  Traction  Company.  The  capital  is  to  be 
$50,000.  The  officers  of  the  company  are:  T.  A.  W.  Kintz,  of  Huntington,  pres- 
ident; F.  J.  Heller,  of  Columbia  City,  vice-president;  W.  A.  Jones,  of  Hunting 
ton,  secretary;  Benton  E.  Gates,  of  Columbia  City,  treasurer. 
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W  [NTERPORT,  MK.— The  VVinterport,  Frankfort  &  Prospect  Electric  Rail- 
way is  seel<ing  incorporation.  Chas.  A.  McKenney,  rranl<  C.  Young,  Charles  R. 
Hill,  of  Wintcrport,  and  Albert  Pierce,  of  Frankfort,  arc  among  the  incorporators 
•  of  the  company. 

CAMDIiN,  MK. — The  Camden,  Liberty  &  Belfast  Railway  Company  has 
applied  for  a  charter  to  build  an  electric  railway  through  Camden,  Liberty  and 
Belfast,  a  distance  of  20  miles.  The  power  plant  is  to  be  located  at  Liberty. 
Capt.  John  J.  Crowley,  of  Taunton,  Mass.,  and  Charles  E.  Littlefield,  of  Rock- 
lard,    Me.,   are  interested. 

HAGERSTOWN,  MD. — The  Hagerstown  Railway  Company  contemplates  ex 
tending  its  lines  into  Berkely  County  and  possibly  as  far  as  Martinsburg,  W. 
Va. 

HAVERHILL,  MASS. — Permission  has  been  granted  to  the  Haverhill  .V 
Andover  Street  Railway  Company  to  increase  its  capital  stock  to  $190,000. 

BEVERLY,  MASS.— The  Gloucester,  Magnolia  &  Beverly  Street  Railway 
Company  will  apply  for  a  franchise.  Judge  Edgar  Tate,  of  Gloucester,  is  inter- 
ested. 

CHELSEA,  MASS. — Application  has  been  made  to  the  Legislature  for  the 
incorporation  of  the  Marginal  Stieet  Railway  Company.  The  plan  is  to 
build  a  three-mile  freight  railway  along  the  waterfront  of  the  city.  Jos.  W. 
Stickney,  of  Chelsea,  is  interested. 

UULUTH,  MINN. — It  is  said  that  the  Duluth-Superior  Traction  Company 
is  planning  to   spend  $200,000   in   improvements. 

ST.  LOUIS,  MO. — The  large  carshcds  and  200  electric  cars  of  the  St.  Louis 
and  Suburban  Railway  Company  were  destroyed  by  fire  on  February  24.  The 
loss  is  placed  at  $200,000. 

LITTLETON,  N.  H.— The  Littleton,  Franconia  &  Bethlehem  Electric  Railway 
Company,  to  be  capitalized  at  $100,000,  is  seeking  incorporation.  The  plan  is  to 
develop  Fifteen-Mile  falls  in  the  Connecticut  River  for  power.  A.  S.  Batchellor, 
of  Littleton,  is  interested. 

GLEAN,  N.  Y. — Interests  identified  with  the  Olean  Street  Railway  Com- 
pany are  said  to  have  in  contemplation  the  construction  of  an  electric  railway 
from  Bolivar  to  Little  Valley. 

GALION,  OHIO.— The  Ohio  Central  Traction  Company  has  installed  at  its 
Gallon   power  house  a   DeLaval   steam  turbine. 

WEST  UNION,  OHIO.— Citizens  of  West  Union  and  Portsmouth  are  form- 
ing a  company   to   build  a   railway  between  West   Union   and   Portsmouth. 

COLUMBUS,  OHIO.— The  Central  Market  Street  Railway  Company  is  in- 
stalling a  storage  battery  plant  in  its   West   Mount  Street  power  house. 

CLEVELAND,  OHIO.— C.  H.  Hubbell  and  A.  E.  Williams  have  applied  to  the 
■County  Commissioners  for  an  electric  railway  franchise  from  South  Brooklyn. 

YOUNGSTOWN,  OHIO.— The  i'ennsylvania  &  Mahoning  X^alley  Railway 
■Company  will  make  important  improvements  to  the  city  line  of  the  New  Castle 
Traction  Company. 

YOUNGSTOWN,  OHIO.— John  Stambaugh,  Geo.  Rose  and  other  local  cap- 
italists are  reported  to  be  forming  a  company  to  build  a  new  road  to  the  plant 
of  the   National   Steel   Company. 

CLEVELAND,  OHIO.— The  car  barns  of  the  Garrettsville  division  of  the 
Eastern  Ohio  Traction  Company,  at  Chagrin  Falls,  were  destroyed  by  fire 
recently  the  loss  aggregating  $80,000. 

ZANESVILLE,  OHIO.— The  Muskingum  Valley  Traction  Company  has  been 
incorporated  with  $100,000  capital  stock  by  S.  A.  Weller,  W.  B.  Cosgrove, 
N.   P.   Shurtz,  J.   G.   England  and   S.   M.   Winn. 

MANSFIELD,  OHIO. — The  Citizens'  Railway,  Light  &  Power  Company  is 
reported  to  be  planning  to  extend  the  Shelby-Mansfield  line  to  Norwalk  or 
Monroeville   to  connect   with  the  Lake  Shore   Electric  Railway. 

SPRINGFIELD,  OHIO.— The  Springfield  Southern  &  Cincinnati  Railroad 
Company  has  been  incorporated  with  $25,000  capital  stock  by  George  H.  Frcy, 
Jr.,  James  Johnson,  E.  B.  Hopkins,  Charles  R.   Crain  and  J.   D.   DeWitt. 

HAMILTON,  OHIO.— Judge  A.  Caldwell,  of  Cincinnati,  Herman  Duhmc,  of 
Cincinnati,  and  James  A.  Mogaw,  of  Rising  Sun,  Ind.,  have  in  contemplation 
the  construction   of  an   electric  railway   from  Hamilton   to   Richmond,   Ind. 

TOLEDO,  OHIO. — The  Interurban  Construction  Company  is  placing  con- 
tracts for  the  building  and  equipping  of  the  Toledo,  Port  Clinton  &  Lakeside 
Railway,  for  which  it  is  contractor.  The  power  house  will  be  erected  near 
Port  Clinton. 

CLEVELAND,  OHIO.— The  Lake  Sliore  Electric  Railway  Company  has  con- 
tracted for  about  $150,000  worth  of  now  equipment.  Contract  has  been  placed 
with  the  J.  G.  Brill  Company,  of  Philadelphia,  for  ten  new  cars.  The  Kuhl- 
man  Car  Company,  of  Cleveland,  is  building  for  this  company  two  very  fine 
interurban  cars  to  replace  two  which  were  destroyed  by  fire  some  weeks  ago. 

FOSTORIA,  OHIO.— The  Toledo,  Fostoria  &  Findlay  Railway  Company  has 
placed  $1,000,000  in  bonds  with  Toler  &  Iliggins,  of  New  York,  and  a  con- 
tract has  been  closed  with  J.  G.  White  &  Co.,  .\cw  York,  for  the  immediate  con 
struction  of  the  extension  from  Fostoria  to  Toledo.  The  line  will  be  32  miles 
in  length  and   will  be  wholly  on  private  right  of  way   which  has  been  secured. 

WILDMAN,  OKLA. — A  company  with  a  capital  of  $50,000  will  construct  an 
electric  railway  to  connect  Mountain  Park  and  Wildman,  a  distance  of  about 
IS    miles. 

HUMMELSTOWN,  PA.^ — Application  has  been  made  for  a  charter  for  the 
Hummelstown  &  Campbellstown  Street  Railway  Company. 

LANCASTER,  PA.— The  Lancaster  &  Rocky  Springs  Railway  Company  has 
authorized,  appropriations  for  the  erection  of  an  extra  450-hp  rotary  converter 
station. 

PHILADELPHIA,  PA.— The  Philadelphia  Rapid  Transit  Company,  it  is 
-stated,  will  let  the  contract  for  the  building  of  the  section  of  subway  in  Market 
Street    between    Fifteenth    St.    and    the    Schuylkill    River. 


ALLENTOVVN,  PA.— The  Siegfried  &  Danielsville  Electric  Railway  Com- 
pany has  secured  a  charter  to  build  a  16-mile  line  from  the  terminus  of  the 
Lehigh  Valley  Traction  Company's  line  at  Siegfried  to  Hazard.  The  company  is 
capitalized  at  $250,000. 

MT.  HOLLY  SPRINGS,  PA.— It  is  said  to  be  the  purpose  of  the  Carlisle  & 
Mt.  Holly  Electric  Railway  Company  to  extend  its  lines  from  Mt.  Holly  to 
Hunter's  Run,  a  distance  of  several  miles.  Col.  Patricio  Russ,  president  of  the 
company,  states' that  work  will  shortly  be  commenced  on  the  new  light,  heat 
and  power  plant  here 

ALLENTOWN,  PA.— At  the  recent  annual  meeting  of  the  Allentown  & 
Reading  Traction  Company  a  number  of  important  improvements  were  decided 
on.  A  new  engine  and  generator  are  to  be  added  to  the  power  plant  at  Kutz- 
town,  the  storage  battery  station  at  Blandon  is  to  be  enlarged,  and  the  line  is 
to  be  double-tracked  between  Dorney's  Park  and  Allentown. 

WATERTOWN,  S.  D.— The  City  Council  has  granted  a  franchise  to  the 
Watertown  &  Lake  Kampeska  Railway  &  Transportation  Company. 

WACO,  TEX.— Plans  are  being  discussed  for  building  an  electric  railway  to 
traverse  Hamilton,  Comanche,  Bosque,  Hood,  Somerwcll,  Johnson,  Hill,  Tar- 
rant and  Dallas  counties.     J.  W.  Riggins,  of  Waco,  is  interested. 

SPRINGVILLE,  UTAH. — The  council  has  granted  an  electric  railway  fran- 
chise  to  Reed   Smoot  and  Jesse  Knight 

RICHMOND,  VA.— It  is  said  that  the  Richmond  Passenger  &  Power  Com- 
pany has  authorized  the  expenditure  of  $50,000  in  increasing  its  power 
facilities. 

RICHMOND,  VA. — The  Virginia  Passenger  and  Power  Company  has  de- 
cided to  seirits  old  plant  on  Johnsons  Island,  which  is  valued  at  $100,000. 
The  new  additions  to  tlie  company's  plants  elsewhere  will  fully  compensate 
for  the  loss  of  the  old  plant.  Pres.  Sitterding  has  received  a  proposition  from 
G.  C.  Jacobs,  of  Chesterfield  County,  Va.,  for  power  for  two  projected  man- 
ufacturing plants.  The  company  has  let  the  contract  for  a  new  power  plant 
in    Richmond   to    W.    B.    Newell    for   $25,000. 

RUTLAND,  VT.— Leroy  M.  Baldwin,  88  Wall  St.,  New  York,  N.  Y.,  is 
reported  interested  in  the  construction  of  a  combination  electric  and  steam 
railroad    from   Rutland  to   Randolph. 

VERGENNES,  VT. — John  J.  Flynn,  of  Burlington,  is  reported  to  have  pur- 
chased water  rights  here  and  contemplates  constructing  an  electric  railway  to 
connect  Vergennes  and  nearby  towns. 

WHEELING,  W.  VA.— The  Wheeling,  West  Liberty  &  Belt  Railway  Com- 
pany has  been  incorporated.  Among  the  incorporators  are  C.  L.  Gill,  Will 
Chambers,  Will  Gutman,  James  W.  Ewing  and  E.  Ball. 

APPLETON,  WIS.— Anchor  ice  recently  clogged  the  water  wheels  of  the 
power  house  of  the  Wisconsin  Traction,  Light,  Heat  &  Power  Company,  cutting 
off  electric  light  and  power   for  several  hours. 

LA  CROSSE,  WIS. — Interests  identified  with  the  La  Crosse  Street  Railway 
Company  have  just  incorporated  the  Lacrosse  &  Northern  Railway  Company, 
which  will  build  an  electric  railway  from  La  Crosse  to  Winona. 

DEPERE,  WIS. — The  Knox  Engineering  Company,  of  Chicago,  III.,  is  report- 
ed to  have  secured  a  franchise  in  Depere  for  an  electric  railway  which  it  pro- 
poses constructing  between  Kaukauna  and  Green  Bay.  The  Fox  River  Electric 
Railway  and  Power  Company  proposes  to  extend  its  line  into  Depere. 

CHATHAM,  ONT.— N.  H.  Stevens,  president  of  the  Canada  Flour  Mills,  i* 
reported  interested  in  the  construction  of  an  electric  railway  through  Ken» 
County. 

HAMILTON,  ONT.— The  Hamilton  Cataract  Power,  Light  &  Traction  Com- 
pany has  been  incorporated  to  take  over  the  Hamilton  Light  &  Cataract  Power 
Company.  The  capacity  of  the  power  plant  at  De  Cews  Falls  will  be  increased 
at    once. 


NEW    INDUSTRIAL    COMP.^NIES. 


THE  CHATTANOOGA  ELECTRIC  COMPANY  has  been  incorporated  at 
Trenton,  N.  J.,   with  a  capital  stock  of  $750,000. 

THE  ELECTRIC  BULLETIN  COMPANY,  of  Cincinnati,  Ohio,  has  been 
incorporated,   with  $15,000  capital,  to  deal  in  electrical  appliances. 

THE  HOLT  ELECTRIC  COMPANY,  of  Carthage,  Mo.,  has  been  incor- 
porated by  Robert  Holt,  J.  M.  Long  and  others.  The  capital  stock  of  the 
company   is  $10,000. 

THE  TELEPHONE  TUBE  COMPANY  has  been  incorporated  at  Portland, 
Me.,  with  a  capital  stock  of  $100,000.  F.  A.  Newell,  of  Boston,  is  president 
and   H.   L.    Cram,  of  Portland,   is   treasurer. 

THE  CHICKASHA  WAREHOUSE  &  TERMINAL  COMPANY  has  been 
incorporated  at  Chickasha,  Ind.  Terr.,  to  build  steam  and  electric  railways, 
telephone  lines,  etc.  M.  M.  Beavers  and  L.  M.  Stone,  of  Chickasha,  are 
interested. 

THE  AUTOMATIC  ELECTRIC  PUMP  COMPANY,  of  New  York  City, 
has  been  incorporated  with  a  capital  stock  of  $20,000.  The  directors  arc 
Horace  G.  Kimble  and  Edmund  J.  Fenn,  of  Brooklyn,  and  Fred  White,  of 
New  York   City. 

THE  MAINE  ELECTRIC  COMPANY  has  been  incorporated  at  Portland, 
Me.,  to  make  and  deal  in  electrical  suppl'es.  The  president  is  J.  B.  Phillips 
and  the  treasurer  A.  J.  York,  both  of  Portland.  The  capital  stock  of  the  com- 
pany  is  $10,000. 

THE  TROLLEY  SUPPLY  COMPA/IY,  of  Canton,  Ohio,  has  been  incor- 
porated, with  $1,200  capital  stock,  by  J.  E.  McLain.  W.  S.  Roath,  A.  W.  Knut- 
son,  R.  K.  Fast,  P.  F.  McDermit  arj  P.  L.  McLain.  They  will  manufacture 
electric   railway  line  material. 
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THE  J.  G.  WHITE  COMPANY  liai  filnl  ■  ccrllAcatc  of  Incorpor.tion  In 
Ilfiilgriiurt,  Conn.,  (or  the  purpoac  o(  coniltuilni  an  clcclrlcnt  nnil  conlricl- 
in)t  hiitltim.  Tile  aulhorlird  ctpild  *lock  of  (he  company  ii  $j,uoa,ooo,  and 
ilic  iniorporutori  aic  Lrwia  I).  GranI,  of  Drooklyn;  Kiclianl  F.  Kintrry  and 
Atlilry  T.   Cole,  of  New  York. 

TIIK  .MKRfKDKS  COMPA.N'Y.  of  Nrw  York  City,  haa  bcrnimorporalcH  at 
AU>any,  with  a  cupilal  atock  of  $1,700,000,  to  maniifucliirc  niitoniobllca. 
lauiH-liri,  yachli  ami  other  aelf-pro|>clUng  vehiclca.  The  directort  arc  FdwarJ 
Bcrnhard,  I'hilip  Ahrena.  C.  B.  \\  yiil,.>up,  and  Janica  T.  Arnold,  nf  New  York 
City:  I'hilip  lliietwohl.  of  Brooklyn.  II.  Smith,  of  IT. ...1.1, 1  \  I  ,  ..nd 
Thcopbilua  Paraona,  of   Hcmpatead,  L.   1. 


LEGAL. 


GILMORE  .SOCKKT  SUIT.— The  General  Electric  Company'a  mil  agalnut 
the  Gilmore  socket  hav  been  decided  In  favor  of  that  company  niid  an  injunc- 
tion has  been  asked.  The  suit  was  brought  against  Henry  A.  Truitt  trading 
under  the  name  of  the   Imperial   Electric  Company. 

I'REl'AV.ME.NT  TELEPHONES.- The  suit  brought  by  Willi.im  E.  Berry- 
man  to  teat  the  right  of  the  Kinloch  Telephone  Company  to  prohibit  the  nickcl- 
inthe-slot  devices  to  be  used  in  connection  with  its  telephones  has  been  decided 
in  favor  of  the  company.  Judgment  for  $1  damages  was  given  against  the  com- 
pany for  tearing  down  a  controller  regulating  a  nickelin-tlie-slot  apparatus 
which  was  used  with  the  instrument.  Bcrryman  timk  a  non-suit  on  the  claim 
fur  damages  and  tiled  an  application  for  a  new  trial. 


PERSONAL. 


MK.  W.  J.  LEE.  of  Washington,  has  been  appointed  telegraph  manager  for 
the  new  I^partment  of  Commerce  and  Labor. 

MR.  L.  B.  STILLWELL,  consulting  engineer  of  the  Manhattan  and  other 
syatvnis.   is  taking  a  well-earned   holiday   in    Florida. 

MR.  B.  A.  BEHREND,  chief  engineer  of  the  Bullock  Electric  Manufactur- 
ing Company,   is  making  a  visit   to   the   Pacific   slope. 

MR.  SEATON  M.  SCOTT  is  conducting  the  factory  of  the  Storey  Motor 
&   Electric   Company  at   Harrison,   N.  J.,   as  superintendent. 

MR.  F.  V.  L.  TURNER  has  become  general  manager  of  the  Cuyahoga  Tel- 
ephone Company,  of  Cleveland.  He  was  formerly  in  the  independent  exchange 
at  Atlanta,  Ga. 

DR.  LEE  DE  FOREST  visited  Cleveland  recently  and  while  there  stated 
that  a  wireless  telegraph  plant  will  be  erected  at  Euclid  Beach  Park,  with  two 
towers  each  200  feet  high. 

MR.  E.  R.  KNOWLES,  C.  E..  lias  been  retained  as  consulting  engineer  for 
the  Carnegie  Libraries  for  the  Borough  of  Brooklyn;  and  also  for  the  Mas- 
sachusetts  Portable    Security    Vault   Company. 

LORD  KELVIN,  Mr.  Marconi,  Lord  Charles  Beresford  and  U.  S.  Naval 
Attache  Capt.  Clover,  occupied  a  round  table  together  at  the  recent  banquet 
of  the  Pilgrim   Club  in  London  to   Ambassador  Choate. 

MR.  J.  R.  BEETEM,  vice-president  and  general  manager  of  the  New  York 
&  Queens  County  Electric  Railway,  which  is  said  to  have  passed  under  Bel- 
mont and    Interborough    control,   has   resigned   his    position. 

MISS  LEILA  LIVINGSTONE  MORSE,  grand-daughter  of  Prof.  S.  F.  B. 
Morse,  and  niece  of  Mrs.  Franz  Rummel,  gave  two  song  recitals  with  David 
Dexter  in  the  Astor  Gallery  at  the  Waldorf-Astoria  during  the  past  week. 

MR.  E.  H.  DEAN,  chief  electrical  engineer  of  the  Primitiva  Gas  &  Electric 
Light  Company,  Buenos  .'\yres,  Argentine  Republic,  which  operates  the  largest 
electric   lighting  plant  in  that  part  of  the    world,   has  resigned  his  position. 

MR.  E.  A.  DARLING,  who  was  injured  by  the  explosion  at  the  Edison 
Cement  Works,  is  improving  rapidly  and  will  show  no  scars  on  his  face,  but 
may  have  a  few  on  the  bands.  Mr.  R.  H.  Goodwilly,  who  was  severely  injured, 
is  improving  slowly. 

MR.  E.  H.  JOHNSON,  who  has  been  in  England  for  some  time  past  push- 
ing the  interests  of  the  Johnson-Lundell  electric  railway  patents,  is  again  in 
this  country  and  is  at  present  in  New  York,  renewing  acquaintance  with  a  very 
wide  circle    of   friends. 

MR.  H.  H.  ROBINSON,  heretofore  assistant  general  manager  of  the  United 
States  Telephone  Company,  of  Cleveland,  has  been  appointed  general  manager 
succeeding  Maxime  Reber  who  will  devote  his  time  to  developing  the  properties 
of  the   Federal  Telephone   Company. 

MR.  C.\RL  KINSLEY,  instructor  in  physics  at  the  University  of  Chicago, 
has  contributed  a  paper  entitled  "A  Systematic  Method  of  Calculating  the 
Dimensions  of  Direct-Current  Dynamo-Electric  Machines"  to  Vol.  IX  of  the 
"Decennial    Publications"  of  the   University. 

MR.  R.  T.  LOZIER,  sales  manager  of  the  Bullock  Electric  Manufactu.ing 
Company,  of  Cincinnati,  is  recuperating  from  winter  labors  and  has  gone  to 
Florida,  down  the  west  coast  to  Manible  Island,  hoping  to  bring  back  some  big 
fish  by  .April   i,  or  at  least  some  big  fish  stories. 

MR.  S.  F.MRFAX  CUTHBERTSON,  representing  the  Marconi  system  is 
in  the  United  States  preparing  a  wireless  telegraphic  code  for  publication  to 
be  used  in  transatlantic  messages.  The  code  will  be  complete  in  every  respect 
and  will  be  similar  in  purpose  and  extent  to  the  Western  Union  and  Postal 
Telegraph  codes. 

MR.  \V.  J.  H.\MMER  lectured  before  the  Franklin  Institute  of  Philadel 
phia  recently,  and  has  had  the  pleasure  of  receiving  a  letter  from  Dr.  W.  H. 
Wabl,  the  secretary,  as  to  the  unique  amount  of  valuable  and  interesting  data 
on  electrical  advances  contained  in  the  lecture,  which  was  based  on  Mr. 
Hammer's    recent  observations   abroad. 


MR.  M\  INGSTON  E.MKKY,  ton  of  (he  late  (has.  K.  Kmrry,  ha>  ni»o- 
elated  himirlf  with  Henry  I).  Williaiiii,  Esq.,  and  Herbert  K.  Gibha,  Esq., 
at  CDunielor  ut  law  and  sollcitoi  of  |>atrntt,  Mr.  Emery  it  entered  in  Great 
Britain  ai  barrister  at  law,  and  has  special  connccllont  in  the  other  princijial 
Kuropeiin  countrlri    for   taking   out    patents. 

MK.  EDWARD  v.  ni'RCII.  on  I'rb.  j$,  lectured  before  the  senior  class 
of  (he  Uiiivrrvily  of  Minnctu(a  on  "Central  Station  Design."  The  lecture 
outliiiril  the  dmign  of  the  electric  liicht,  railway  and  Hn(er  plan(  at  Everelt, 
Wanii.,  and  hniUKhl  out  the  rrhiliun  between  (he  excellent  financial  rctulta 
in  operation  nnd  the  arveral   features  of  the  design. 

MR.  CHARLES  P.  STEINMKTZ  is  the  subject  of  a  very  interesting  article 
in  the  March  number  of  "Success,"  and  a  similar  article  appeared  in  the 
•Vcic  Viirk  .Villi  on  March  8.  The  (lersonality  and  chnractcriatics  of  the  man 
are  brought  out  in  both  very  cle.irly,  in  a  popular  style.  The  details  of  Mr. 
Steinmetc's  career  in  Germany  a«  n  levolutionist  arc  qinit  amusing. 

MR.  ARTHUR  U.  LISLE,  who  for  ten  years  past  hat  been  connected  with 
(he  Narragansrtt  Electric  l.iglidng  Company,  of  Providence,  R.  I.,  as  sales  and 
colIec(ing  agent,  etc.,  has  been  appointed  by  President  Perry  as  assistant  general 
manager,  ami  has  assumed  the  dudes  of  his  ufTicc.  For  two  years  he  had 
charge  of  the  company's  property  known  as  the  Bristol  County  Gas  &  Eleclric 
Company. 

MR.  T.  A.  EDISON,  who  has  been  in  Florida  for  some  time  on  a  vacation, 
will  remain  South  for  anollirr  month.  Mr.  W.  S.  .Mallory,  vice-president  of  the 
Edison  Portland  Cement  Company,  at  the  works  of  which  a  fatal  explosion 
recently  occurred,  h.is  gone  to  Florida  with  the  head  draughtsman  of  (he  works 
to  arrange  for  MOme  new  work.  The  loss  by  the  explosion  is  staled  not  to  exceed 
$15,000. 

MR.  W.  J.  CLARK,  manager  of  the  foreign  department  r,i  ihe  Ceiieral  Elec- 
tric Company,  sailed  for  Europe  this  week  on  Wednesd.iy,  after  a  brief  visit 
to  this  country.  During  a  recent  trip  to  Connecticut  where  he  once  did  inter- 
esting pioneer  electric  railway  work  in  the  Naugatuck  Valley,  a  dinner  was 
given  in  his  honor  attended  by  several  old  friends,  leading  officials  in  the  State 
judiciary,  legislature,  etc. 

MR.  C.  REVILL  BELLAMY,  general  manager  of  the  corporation  tramways 
of  Liverpool,  England,  was  the  guest  of  President  J.  C.  Hutchins,  of  the 
Detroit  United  Railway  last  week.  Mr.  Bellamy  is  in  America  studying  the 
operation  of  electric  railways.  Within  a  radius  of  a  few  miles  of  Liverpodl 
there  are  fully  thirty  towns  and  cities  without  interconnection  by  electric  roads. 
The  American  interurban  service  is  one  of  the  chief  features  about  which  Mr. 
Bellamy    is   seeking  information.      He    sails   this   week. 

MR.  GEORGE  W.  MANSFIELD  and  .Mr.  J.  M.  Klingclsmith  have  formed 
the  Eastern  Electric  Contract  Company  with  headquarters  at  the  Board  of 
Trade  Building,  Boston.  Mr.  Mansfield  is  a  well-known  pioneer  in  the  electric 
railway  field,  and  was  actively  associated  with  the  Daft  and  Thomson-Houston 
Companies.  Mr.  Klingclsmith  is  also  an  old  electric  railway  man,  and  has  been 
connected  with  Thomson-Houston,  General  Electric,  Westinghousc  and  Stan- 
ley interests  as  well  as  with  the  banking  business. 

PROF.  MORGAN  BROOKS,  of  the  electrical  engineering  department  of  the 
University  of  Illinois,  informs  us  that  important  extensions  of  the  engineering 
facilities  arc  proposed  in  case  the  university  should  secure  from  the  Legis- 
lature an  appropriation  of  $300,000  or  part  of  that  amount.  The  university 
now  stands  sixth  in  the  country  in  the  number  of  its  engineering  students. 
The  friends  of  the  institution  hope  earnestly  that  it  will  be  able  to  secure  the 
funds   needed  for   its   work. 

MR.  EDWARD  R.  MASON,  son  of  Mr.  W.  R.  Mason,  of  electrical  supply 
fame,  has  just  been  made  vice-president  of  the  electrical  supply  firm  of  Porter 
&  Berg,  of  Chicago,  recently  incorporated.  This  concern  makes  a  specialty 
of  manufacturing  and  dealing  in  electric  railway  supplies.  Mr.  Mason  was 
with  his  father  in  the  same  lines  for  a  number  of  years,  and  has  studied  this 
branch  of  the  industry  thoroughly.  He  is  a  lieutenant  in  the  naval  militia 
of   Illinois  and  a  graduate  of  the   nautical   school. 

NEW  YORK  ELECTRICAL  SOCIETY.— The  following  new  members  were 
elected  at  the  last  meeting:  Axel  O.  Bendichsen,  Wm.  C.  Hall,  Jr.,  Clarence 
R.  Dean,  Henry  M.  Bascom,  Albert  E.  Blackman,  Joseph  Guttman,  Wm.  Hogan, 
Richard  J.  Riedl,  William  Mackay,  Norman  K.  Althause,  William  W.  Cully, 
Alfred  W.  Bourgeois,  Alfred  R.  Tahl,  Frank  Gardner,  Alfred  J.  Thompson, 
Emile  C.  Boerner,  Jr.,  T.  P.  Teale,  Jr.,  M.  S.  Clawson,  G.  W.  Hallock,  Alonzo 
C.  Bell,  .Alfred  W.  EckholT,  W.  C.  Minier,  Bernard  B.  Neal,  Cbas.  V.  Waller, 
.\.   Th.    Moberg,   Harry  J.    Smith. 

MR.  MARCONI. — The  birth  of  Marconi  has  been  found  registered  in 
Bologna,  as  previously  understood;  Florence  has  discovered  that  the  inventor 
went  to  school  there  between  his  sixth  and  tenth  years.  An  aged  lady,  Signora 
Luisa  Cavallero,  who  taught  young  Marconi  how  to  read,  was  sure  that  she 
saw  in  the  "inglesino,"  as  she  called  him,  the  embryo  man  of  genius.  Never- 
theless, she  was  obliged  to  punish  hira  many  times  because  he  was  very  naughty, 
and  since  he  has  become  a  great  man  her  conscience  has  severely  reproached 
her.  "Fancy,  punishing  a  genius!"  she  exclaimed.  "At  the  same  time,"  she 
added  in  extenuation,  "he  was  never  able  to  learn  anything  by  heart.  That  was 
impossible  with  him." 

MR.  S.  E.  MOFFETT,  in  a  recent  article  in  McClure's  Magazine,  says: 
Inch  by  inch  the  field  is  contested,  and  slowly,  sullenly,  the  locomotive  is  giv- 
ing way  before  the  insistent  trolley.  A  dozen  years  ago  it  was  only  the  car 
horse  and  the  cable  in  the  towns  that  were  threatened  by  electric  traction. 
Then  the  trolley  poked  an  inquiring  tentacle  over  the  city  liinits  into  the 
suburbs.  The  results  were  satisfactory,  and  swiftly  the  electric  lines  flung 
their  spider  filaments  from  town  to  town,  until  now  great  sections  of  the 
country  are  cobwebbed  with  them.  The  trolley  map  of  eastern  Massachusetts 
looks  as  complete  as  the  steam  railroad  map.  If  you  have  a  little  time  to 
spare  you  can  go  on  an  electric  car  to  almost  any  part  of  southern  New  England 
that  you  could  reach  by  a  locomotive,  and  to  a  good  many  parts  that  you 
could  not. 
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OIL  FILTERS. — The  American  Locomotive  Company  has  just  sent  to  the 
Burt  Mfg.  Co.,  of  Akron,  Ohio,  its  fifth  order  for  oil  filters  to  be  used  at  its 
works  in   Schenectady,   N.   Y. 

THE  ELECTRIC  FURNACE  for  metal  work  in  iron  and  steel  is  to  be  the 
subject  of  the  first  of  four  special  monographs  issued  by  the  Mois  Scientidque 
et  Industricl  now  published  at  8  Rue  Nouvelle,  Paris.  The  second  monograph 
will   be   devoted  to   the   industrial   applications  of  cold. 

CENTRAL  ELECTRIC  CO.— A  complete  line  of  Farics  shades  are  carried  in 
Chicago  stock  by  the  Central  Electric  Company  which  is,  therefore,  in  a  posi- 
tion to  make  prompt  shipments.  The  above  company  has  also  a  large  stock  of 
Dujilex  lamp  guards  for  which  it  is  quoting  attractive  prices. 

WIRELESS  TELEGRAPHY  ON  TRAINS.— It  is  stated  that  the  New  York 
Central  &  Hudson  River  Railroad  Company  has  given  permission  to  the  De 
Forest  Wireless  Telegraph  Company  to  equip  the  "Twentieth  Century  Limited" 
with  wireless  apparatus.  Experiments  will  be  continued  for  two  months,  be- 
ginning April    I. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  general  sales  agent  for 
the  Gutmann  alternating  current  wattmeter,  is  enthusiastic  over  letters  and  re- 
ports of  tests  which  it  has  just  received  from  Europe.  The  Gutmann  meters 
sent  for  comparative  tests  with  all  other  makes  of  wattmeters,  both  domestic 
and  foreign,  easily  carried  off  the  honors. 

KILBURN.  CLARK  &  COMPANY,  of  Seattle,  Wash.,  have  been  made  the 
Pacific  Coast  sales  and  distributing  agents  of  the  Nernst  Lamp  Company,  of 
Pittsburg,  and  have  established  branch  offices  in  San  Francisco  and  Los  An- 
geles, Cal.  The  increasing  volume  of  business  from  that  section  of  the  country 
has  made  necessary   special   attention  to  its  demands. 

THE  NORTHERN  ELECTRICAL  MANUFACTURING  COMPANY,  Mad- 
ison, Wis.,  has  just  issued  a  booklet  on  the  subject  of  its  direct-current  gen- 
erators of  both  the  engine  and  belt  types.  The  general  features  of  construc- 
tion are  pointed  out  and  some  illustrations  show  some  of  the  special  features  of 
design.     A  copy  of  the  booklet  will  be  sent  free  on  request. 

THE  BANNER  ELECTRIC  COMPANY,  of  Youngstown,  Ohio,  is  prepar- 
ing to  erect  a  three-story  building,  68xiio  feet.  At  present  the  company  manu- 
factures about  4,000  incandescent  lamps  per  week,  but  this  output  will  be  in- 
creased when  the  new  building  is  completed.  The  company  recently  secured 
several  large  contracts  for  lamps  which   rendered  the  extensions  necessary. 

THE  NATIONAL  STAMPING  WORKS,  Chicago,  III.,  repairs  all  standard 
makes  of  dynamos,  motors,  transformers,  meters,  arc  lamps,  etc.  Its  enclosing 
attachment  is  adapted  for  use  on  all  makes  of  high-tension  series  open  arc 
lamps,  and  it  is  stated,  prolongs  the  life  of  the  carbons  :$  to  20  times.  The 
company  manufactures  a  full  line  of  gas,  electric  and  combination  fixtures.  Its 
catalogue  gives  illustrations  and  information. 

EBONITE. — E.  M.  Ashmore  &  Co.,  30  Miami  Avenue,  Detroit,  Mich.,  have 
issued  a  booklet  containing  co|)ies  of  a  few  letters  from  customers  using  Ebonite. 
'Ibis  commutator  compound  is  evidently  giving  satisfaction  to  all  who  are 
using  it.  It  is  claimed  that  it  lubricates  the  commutator  without  gumming  the 
brushes  and  prevents  sparking  and  cutting.  The  firm  will  be  glad  to  send  ,1 
copy  of  the  booklet  to  all  interested  in  the  subject. 

THE  FOREST  CITY  PAINT  &  VARNISH  COMPANY,  of  Cleveland,  Ohio, 
is  sending  out  a  handsome  catalogue  and  color  sheet  illustrating  its  line  of 
paints  particularly  adapted  for  poles,  bridges  and  depots  as  well  as  japans  for 
finishing  car  bodies.  The  Cleveland  concern  is  particularly  strong  on  these  lines 
and  railway  managers  planning  spring  improvements  requiring  paint  should  not 
fail   to   secure   a  copy  of  this  booklet. 

PLUNGER  ELEVATORS.— We  have  received  the  catalogue  of  the  Plunger 
Elevator  Company  which  has  just  come  from  the  press.  Although  the  prin- 
ciples of  construction  of  the  plunger  elevator  are  generally  known,  it  will 
probably  be  news  to  most  of  our  readers  that  there  are  installations  of  these 
elevators  where  the  car  travel  exceeds  200  feet,  as  for  example,  in  the  An- 
sonia  apartment  building  in   New  York,  illustrated  on  page  ten  of  the  brochure. 

A  MODERN  SHAPER.— A  few  hints  about  a  modern  16"  shaper  of  the 
Garvin  type  are  given  in  a  booklet  recently  issued  by  the  Garvin  Machine 
Company,  New  York.  This  particular  machine  is  illustrated  and  several  detail 
views  are  shown.  The  features  of  the  machine  are  pointed  out  prcgressivcly 
in  accompaniment  with  the  illustrations.  The  Garvin  Company  has  also  issued 
recently  a  folder  illustrating  and  briefly  describing  its  complete  line  of  metal- 
working   machine  tools. 

THE  COLUMBIA  ELECTRIC  &  MFG.  CO.  is  now  located  in  its  new  fac- 
tory at  High  St.  and  Boyden  Place,  Newark,  N.  J.  This  is  one  of  the  most 
completely  equipped  manufacturing  plants  in  the  country  and  with  new  and 
special  machinery  the  company  is  able  to  turn  out  more  of  its  well-known 
Columbia  arc  lamps  to  meet  the  ever-increasing  demand.  All  Columbia  lamps 
are  interchangeable  from  direct  to  multiple  or  alternating  and  are  sent  on  trial. 
All   lamps  are  guaranteed. 

VEGETABLE  BOILER  COMPOSITION.-  The  Arlington  Manufacturing 
Company,  Canton,  Ohio,  has  issued  a  pamphlet  descriptive  of  its  vegetable 
composition  for  use  in  marine,  tubular  and  water  tube  boilers  as  a  preventive 
of  incrustation,  scale,  corrosion  and  pitting.  These  compositions  are  vegetable 
extracts  v\hich  convert  the  lime  and  magnesia  in  the  water,  holding  them  in  sus- 
pension in  the  form  of  a  light  precipitate  which  is  blown  or  washed  out  of  the 
boiler  and  thus  preventing  scale   formation. 

A  SHORT  CIRCUIT. — The  Ohio  Brass  Company  recently  issued  a  circular 
containing  an  illustration  of  a  straight  line  trolley  hanger  and  a  section  of 
trolley  ear  which  were  subjected  to  a  dead  short  circuit  of  1500  amp.  at  500 
volts.  A  considerable  portion  of  the  ear  was  melted  away,  but  the  point  cf 
particular  interest  is  the  manner  in  which  the  "Dirigo"  insulation  withstood  this 
great   heat.    This  severe   test  occurred  on  the   Millcreek   Valley   Street   Railroad 


Company,  St.  Bernard,  Ohio,  and  speaks  well  for  the  insulation  of  the  Ohio 
Brass   Company. 

THE  FRINK  SYSTEM  OF  REFLECTORS  are  perfection  for  lighting  pic- 
tures in  galleries  and  private  houses  and  are  coming  more  and  more  into  use. 
The  Frink  Company  has  recently  completed  the  installation  of  its  reflectors 
in  the  .\merican  .\rt  Galleries,  New  York,  also  in  the  new  galleries  of  the 
Drexel  Institute  in  Philadelphia  and  has  just  finished  putting  them  in  the  de- 
livery room  of  the  Boston  Library  for  the  purpose  of  lighting  Mr.  Abbey's 
"Holy  Grail"  decorations.  Such  commendation  is  sufficient  to  establish  the  merit 
of  the  Frink  reflectors. 

THE  CRESCENT  CO.MPANY,  of  Chicago,  is  manufacturing  two  new  spe- 
cialties. One  of  them  is  the  Crescent  soldering  stick,  which  has,  it  is  claimed, 
an  entirely  new  combination  of  ingredients  in  its  make-up.  It  is  quick  acting 
and  economical,  due  to  the  small  amount  required.  This  stick  is  not  brittle, 
but  rather  flexible  without  being  soft,  and  as  a  result  of  this  quality  the 
entire  stick  may  be  used  without  waste  due  to  crushing  and  crumbling.  The 
other  specialty  is  the  Crescent  paste,  which  is  also  an  entirely  new  combination 
of  soldering  agents  with  a  neutral  mineral  wax.  The  principal  advantage  of 
this  paste,  claimed  by  the  manufacturer,  is  the  small  amount  of  heat  required 
with   consequent   saving  of  time   and  the   economical    use   of   flux. 

THE  AMERICAN  TOOL  COMPANY.— Recent  changes  in  the  personnel 
of  the  American  Tool  Works  Company,  of  Cincinnati,  have  placed  the  manage- 
ment of  the  business  in  the  following  hands:  Mr.  Franklin  Alter,  president; 
Mr.  Henry  Luers,  secretary  and  treasurer;  Mr.  J.  B.  Doan,  general  manager; 
Mr.  A.  E.  Robinson,  general  superintendent.  The  month  of  February  resulted 
in  next  to  the  largest  month's  business  in  the  history  of  the  company.  The 
plant  is  exceptionally  busy  in  all  departments,  and  the  outlook  is  very  bright. 
Extensive  alterations  and  improvements  are  now  being  made,  adapted  to  the  com- 
pany's increasing  business.  It  has  just  brought  out  several  new  tools,  and  is 
much   gratified   at  the  success   attending   their   introduction. 

HOOPES  CONDUCTIVITY  BRIDGE.— To  copper  mining  companies,  man- 
ufacturers of  insulated  wires  and  cables,  and  to  the  users  of  such  material 
it  is  important  to  measure  conductivity  accurately.  A  new  device  for  this  pur- 
pose is  the  Iloopes  conductivity  bridge,  designed  by  Mr.  William  Hoopes, 
electrical  engineer  of  the  Pittsburgh  Reduction  Company.  The  apparatus  proved 
so  satisfactory  that  arrangements  have  been  made  to  place  it  on  the  market, 
and  it  is  now  manufactured  by  Morris  E.  Leeds  &  Co.,  of  Philadelphia.  James 
G.  Biddle  (as  sole  agent  for  Leeds  &  Co.)  lias  published  a  comprehensive  illus- 
trated descriptive  pamphlet  (No.  430),  which  should  be  secured  by  all  engineers 
interested  in  the  subject.  Mr.  Bi.idle's  address  is  1024  Stephen  Girard  Building, 
Philadelphia. 

INCANDESCENT  LAMPS. — Amongst  the  manufacturers  of  high-grade  in- 
candescent lamps  that  are  rapidly  coming  to  the  front  is  the  Germania  Electric 
Lamp  Company,  of  Harrison,  N.  J.  This  company  has  been  in  existence  for 
about  two  years  and  its  endeavors  during  that  period  have  been  mostly  along 
experimental  lines  and  the  perfecting  of  a  very  high  grade  incandescent  lamp, 
in  a  factory  fully  equipped  with  the  latest  improved  machinery  and  scientific 
appliances  in  the  hands  of  skilled  operatives.  Every  process  of  manufacture 
is  followed  with  the  utmost  care  and  each  lamp  is  fully  tested  after  each 
operation  by  competent  and  experienced  inspectors.  The  present  works  of  the 
Germania  Electric  Lamp  Company  arc  especially  well  situated  for  shipping 
facilities  with  both  railway  sidings  and  dock  privileges  and  the  company  is  now 
in  a  position  to   fill  orders  promptly. 

THE  DOUBLEDAY-HILL  ELECTRIC  COMPANY,  Pittsburg,  Pa.,  is  now 
completely  settled  in  its  new  eight-story  building  at  919  Liberty  St.,  whither 
it  has  recently  moved.  This  is  one  of  the  largest  buildings  in  the  United  States 
devoted  e-xclusively  to  the  handling  of  and  dealing  in  electrical  supplies  and 
specialties.  The  company  has  a  much  larger  stock  than  it  ever  had.  Practically 
everything  in  the  electrical  supply  field  is  contained  somewhere  within  the 
eight  stories  and  basement.  Of  course  a  perfect  system  of  receiving  and 
handling  orders  is  necessary  in  an  establishment  of  this  sort,  and  the  Doubleday- 
Hill  people  feel  that  they  have  evolved  one  which  is  equal  to  all  the  requirements. 
This  means  that  every  order  received  is  carefully  followed  through  the  various 
departments,  a  rigid  system  of  checking  up  having  been  instituted  which  insures 
a  correct  packing  of  the  supplies  and  specialties  ordered,  and  which  further 
extends  to  the  shipping  department,  guaranteeing  shipments  of  orders  the  same 
day  as  received.  The  company  has  been  very  successiul  in  this  business  in 
Pittsburg  and  vicinity  and  is  agent  for  several  of  the  well-known  manufac- 
turers. 

WESTON  INSTRUMENT  COMPANY'S  NEW  YORK  OFFICE.— For  llie 
greater  convenience  of  its  numerous  customers  and  to  better  care  for  the  cun- 
tinued  increase  of  business  in  New  York  and  vicinity,  the  Western  Electrical  In- 
strument Co.,  Waverly  Park,  Newark,  N.  J.,  has  opened  a  New  York  office  at  74 
Cortlandt  St.,  under  the  management  of  Mr.  Caxton  Brown,  wfib  has  a  theoret- 
ical as  well  as  practical  knowledge  of  the  diiterent  instruments  manufactured  by 
the  company  and  their  particular  adaptabilities.  This  will  enable  any  purchaser  or 
any  person  visiting  or  doing  business  in  New  York  who  may  wish  to  make 
inquiries  relative  to  electrical  measuring  instruments,  to  come  in  direct  con- 
tact wth  a  man  who  is  properly  qualified  to  answer  such  inquiries.  There  will 
be  a  show  room  in  connection  with  the  New  York  office  in  which  will  be  exhibited 
the  diflferent  types  of  instruments  and  their  special  uses;  also  the  individual 
parts  which  make  up  the  instruments.  Besides  being  a  great  convenience  to 
customers  the  New  York  ofiice  will  eliminate  much  correspondence  in  the 
nature  of  inquiries,  thus  reducing  time  of  delivery  of  orders.  A  general  im- 
pression has  prevailed  that  the  Weston  Electrical  Instrument  Company  only 
made  voltmeters  and  ammeters.  This  is  not  the  case.  The  company  is  par- 
ticularly fitted  to  turn  out  work  of  any  special  character  in  which  the  higbcat 
excellence  of  mechanical  and  electrical  work  and  design  are  the  important 
features.  It  has  in  fact  been  turning  o--t  a  large  amount  of  special  labor- 
atory apparatus  for  several  years  past  and  is  now  prepared  to  make  standard 
cells,  standard  resistances,  galvanoiv.cters,  and  the  highest  grade  of  spccv-il 
bridge  work,  speed  indicators,  etc. 


IIMIKI)   STATKS    I'ATKMS    ISSUKD    MAKCll    j.    i.j"j. 

((ontliuird   liy    Win.    A.    Uutriiliuum,   I'utriil   Alturiicy,    14"    Nutuu   St.,   N.    Y.J 

n.oQo.  TKSTINr.  SYSTKM  FOR  TKI.KPlloNK  LINKS;  W.  W.  I)e«n.  Chi 
laRx.    III.     Oi'tiiml  a|>|>.    t'llrd  Jan.   6.    iguj.      (Srr  pnte   44S') 

7ji,66.j,  KI.KCIR.C  ENGINK;  \V.  T.  CUrk.  Schenectady,  N.  Y.  App.  filed 
Oil.  I,  1901.  An  ■rranKfiiient  of  a  mngiirt  coll  ind  movable  core  to  BCt 
111  a  plunger,  in  a  caiing,  and  a  •witch  (or  interrupting  the  current  to 
i>l>i.iin  a  reciprocation  of  the  plunger. 

7ii.(.,o.  ELECTRIC  ENGINE;  \V.  T.  Clarke,  Scl.rneclady.  N.  Y.  App. 
filed  Oct.  I,  looj.  An  arriuigrnirnt  of  two  inilt  within  a  caaing  acting 
upon    a    common    plunger    tngcthcr    with    nultahlc    switching    apparalua. 

7J1.678.  MAGNETIC  CLUTCH;  E.  R.  Ilougloa,  KaM  Orangr,  N.  J.  App. 
filed  July  14,  190J.  A  part  of  the  clutch  body  corrying  one  of  the  pole 
facet,  »liile«,  to  compennalc  for  friclional  wear  and  insure  uniform  con- 
tact hclwrcn  the  parti  when  the  circuit  i(  closed. 


721,669. — Electric    Engine. 

,079.  MAGNETIC  CLUTCH;  E.  R.  Douglas,  East  Orange,  N.  J.  App. 
filed  July  28,  1902.  A  modification  of  the  preceding  patent,  involving  a 
clutch  in  which  a  single  rotary  member  may  he  made  to  engage  at  will 
with  any  one  or  more  of  several  co-acting  rotary  members. 

,682.  REVERSIBLE  GALVANIC  BATTERY:  T.  A.  Edison,  LhwiUyn 
Park,  N.  J.     App.  filed  November  28,  1902.      (See  page  444.) 

,689.  MEANS  FOR  PROTECTING  GAS  OR  VAPOR  ELECTRIC 
LAMPS;  S.  E.  Flichtner.  Englcwood,  X.  J.  .'Vpp.  filed  June  12,  1902. 
In  order  to  protect  the  vapor  tube  from  being  fractured  by  the  shock 
of  mercury  during  transportation,  a  chamber  connected  with  the  lamp  at 
one  end  by  a  neck  is  provided  for   containing  the   mercury   in   transit. 

,703.  ELECTRIC  FURNACE;  P.  L.  T.  Heroult,  La  Praz,  France.  App. 
filed  October  11,  1900.     (Sec  page  444-) 

,708.  TELEPHONE-TRANSMITTER;  A.  F.  Lawson,  Buffalo,  N.  Y.  App. 
filed    August    6,    1900.      (See    page    445.) 

,713.  GRAPPLING  DEVICE  FOR  MANDRELS  FOR  CONDUIT  SKC- 
TIONS;  R.  W.  Tyle,  New  York,  N.  Y.  App.  filed  Oct.  17,  1902.  The 
device  is  provided  with  a  slotted  funnel  with  which  the  head  of  the  draw- 
rod  engages. 

,734.  WIRE  HOLDER  FOR  TROLLEY  WIRES  OR  ELECTRIC  RAIL- 
WAYS; L.  Von  Orth,  Berlin,  Germany.  \pp.  filed  Dec.  z6,  1901.  De- 
tails. 

,741.  PROTECTING  DEVICE  FOR  GAS  OR  VAPOR  ELECTRIC 
LAMPS;  M.  Von  Recklinghausen.  New  York,  N.  Y.  App.  filed  March 
28,  1902.  To  protect  a  vapor  lamp,  a  specially  constructed  pocket  is  pro- 
vided  for  containing  the  mercury  during  transportation. 

.742.  TROUBLE  TEST  FOR  AUTOMATIC  TELEPHONE  SYSTEMS; 
F.  N.  Reeves,  New  York,  N.  Y.  App.  filed  February  15,  1902.  (See 
page    445.) 

,774.  PLURAL  LAMP  SOCKET;  R.  B.  Benjamin,  Chicago,  III.  App. 
filed    May    30,    1898.      This    patent    and    those    which    follow    in    the    same 


7-M.S-7. — Railway  Motor  Ventilating  System. 

name  discloses  a  multiple  lamp  socket  for  a  bunch  of  lights,  the  general 
arrangement  being  an  external  dome-like  stell  having  integral  sockets, 
all  of  which  are  connected  with  one  side  of  the  circuit,  and  a  central 
internal  plate  or  carrier  against  which  all  of  the  lamp  necks  strike  and 
which  is  connected  with  the  other   side  of  the   circuit. 


Itrnjatnin,  Chicago, 
llrnjiimin,  Chicago, 
Benjamin,    Chicago. 


III. 


III. 


III. 


III. 


App. 
App. 
App. 
Apt>. 
App. 


7Ji,77S.       IMIKAI.    LAMP    SOCKET:    l(.    II.    Uenjainin,    Chicago,    III. 

Iiird   lire.  •).  igoi.     See  Patent  7Mi,7f4- 
7»i,77<..      IM.UKAI.    LAMP    SOCKET.    K.    B.    Brnjamlii,    Chlrag.. 

filrd   May   20,    1898.     Sec    Patent   7^1,774. 
721.777       PLURAL   LAMP    SOCKET;    R.    ». 

filrd  Fell.   7,    190J.     Sec  Patent  721, ;74' 

721.778.  PI. URAL   LAMP    SOCKET:    R     U. 
filed  July    iH,    Kjiij.     See  Patent    7-'i.774. 

721.779.  PLURAL    LAMP   SOCKET:    K     II. 
filed  July   18,   m;o2.     See  Patent  7>i.774. 

721.780.  CLUSTER  OF   PLURAL  LAMP  SOCKETS:    R.    B.    Benjamin,  Chi- 
cago,  III.     App.   filed  July    18,   1902.     See   Patent   721,774. 

721.794.      TROLLEY:    W.    H.    Goodyear,    Wilkinaburg,    Pa.      App.    filed    March 

18,   1902.      Details. 
721,817.     TELEPHONE-TRANSMITTER;  L.  Mellett,  Somervillc.  .Mafi.     App. 

filed  June  6,  190a.     (See  page  445.) 
7»i.877.      RAILWAY    MOTOR    VENTILATING    SYSTEM:    J.    H.    Fedrler, 

Schenectady,   N.   Y.     App.  filed   Dec.  6,   1902.     Air  it  directed  through  the 

motor   casing    for  cooling  purposes  and    then   led   into   the   car    for  heating 

purpose*. 
721,882.      TELEPHONE    SY.STE.VI;    S.    B.    Fowler,    Morristown,    N.    J.      App. 

filed   November   5,   1900.      (See  page  445.) 
721,939.     LIGHTNING-ARRESTER:  W.  J.  Chapman,  Minncipolis,  Minn.    Aj.p. 

filed  April   19,  1902.      (See  page  445-) 
721,942.      ELECTRIC  SWITCH    SYSTEM;   A.   L.  De  Leeuw,   Hamilton,  Ohio. 

App.    filed    Nov.    24,    1902.       A    switching    system    adapted    especially    for 

planing  machines  to  feed  the  tool  after  each  stroke  of  the  table. 


722,066. — Automatic   Rail  Gripping  or  Locking   Device   for   Electric  Cranes. 

721,981.  ELECTRICAL  CASH  REGISTER;  J.  C.  Vahjen,  New  York.  X.  Y. 
App.  filed  May  9,  1902.  The  various  functions  of  a  cash  register  are 
performed  electrically  upon  the  pushing  of  a  key  and  rotation  of  a  crank 
as  in    the   mechanically    operated   machine. 

722,021.  TELEPHONE-TRANSMITTER:  C.  Holmok,  Cleveland,  Ohio.  App. 
filed    February   21,    1902.      (See  page   445.) 

722,024.  SWITCH:  J.  X.  Kelman,  Colgate,  Cal.  App.  filed  Jan.  30,  1902.  A 
high  potential  switch  in  wliich  one  terminal  is  placed  in  a  vessel  filled 
with  thick  layers  of  oil  and  water,  the  other  terminal  being  passed  through 
the   liquid    to    make    and   break   contact. 

722,030.  APPAR.\TUS  FOR  MEASURING  AND  INDICATING  ELEC- 
TRICITY   SUPPLY;    C.    H.    Merz,    Westminster,    Eng.      App.    filed    Sept. 

25,  1902.  An  integrating  meter  and  an  indicating  device  driven  from 
the  meter  and  adapted  to  indicate  the  greatest  amount  of  current  integrated 
by  the  meter  during  any  one  of  a  number  of  intervals  of  time. 

722,036.     TROLLEY   STAND;  W.  B.   Norton,  Detroit,   Mich.     App.  filed   May 

26,  1902.      Details   of  construction. 

722,042.  ELECTROMAGNETIC  MOTOR:  A.  P.  Y.  Aguirre,  Havana,  Cuba. 
App.   filed  Aug.    28,    1902.     Details. 

722.066.  AUTOM.AlTIC  RAIL  GRIPPIXG  OR  LOCKING  DEVICE  FOR 
ELECTRIC  CR-AXES;  S.  T.  Wellman,  and  J.  E.  A.  Moore,  Cleveland, 
Ohio.  App.  filed  March  18,  1902.  A  magnet  controlling  the  rail  gripping 
device  is  in  circuit  with  the  motor  of  the  train,  so  that  when  the  motor  is 
cut  out,  the   rail   is  automatically   gripped. 

722,109.  RAILWAY  SIGXALIXG  APPARATUS;  H.  J.  Jefcoate,  Crewe, 
Eng.  App.  filed  Nov.  24,  1902.  Automatic  apparatus  for  displaying  sig- 
nals in  the  cab  of  a  locomotive. 

722,139.  SELF-DECOHERING  COHERER  SYSTEM;  A.  Popoflf,  Cronstadt, 
Russia.     App.    filed   March   8,    1900.      (See   Current  News  and  Notes.) 

722,189.  TROLLEY  WHEEL  FOR  ELECTRIC  TR^^M  CARS;  A.  Selz. 
Flemingsburg,  Ky.  App.  filed  Xov.  14,  1902.  The  wheel  has  an  elongated 
axle,  along  which  it  can  slide  against  spring  pressure  when  the  car  is 
passing  a  curve. 
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A  New  York  Municipal  Plant. 

We  are  not  surprised  that  the  idea  of  a  New  York  municipal 
lighting  plant  should  have  been  presented  recently  to  the  public 
of  this  city.  The  thing  has  been  talked  about  before,  especially 
under  the  Tammany  regime,  and  it  did  look  the  other  day  as 
though  the  "municipal  ownership  convention,"  held  under  the  nom- 
inal auspices  of  the  Reform  Club,  might  have  a  "joker  up  its  sleeve" 
of  some  kind  or  other.  Perhaps  the  convention  and  the  attack  on 
the  lighting  corporations  have  had  nothing  to  do  with  each  other; 
but  it  is  a  little  curious  that  so  much  time  and  rhetoric  should  have 
been  given  to  the  iniquities  of  private  gas  and  lighting  plants.  Look- 
ing back  at  the  discussions  of  a  week  or  two  ago,  it  does  seem  as  if 
whatever  was  left  unsaid  against  the  companies  was  now  being 
voiced  by  Commissioner  Monroe  and  other  civic  authorities  in  their 
eagerness  to  create  a  new  municipal  bureau. 


Granting  the  good  faith  and  public  spirit  of  the  city  administration 
in  the  move  now  being  made,  we  can  but  regret  this  effort  to  erect 
a  new  department  to  handle  large  sums  of  public  money  and  employ 
large  numbers  of  voters.  If  there  be  an  evil  that  is  aimed  at,  the 
remedy  is  worse  than  the  disease.  We  do  not  see  how  the  new 
plant  could  possibly  be  got  into  operation  under  two  or  three  years, 
by  which  time,  according  to  the  normal  ebb  and  flow  of  politics,  it 
would  fall  into  the  hands  of  those  who  have,  it  is  asserted,  often 
looted  the  city  treasury  through  the  public  departments.  On  Mon- 
day morning  of  this  very  week,  while  the  papers  were  full  of  the 
new  municipal  lighting  project,  they  also  published  extracts  from  the 
City  Club's  pamphlet  on  the  rottenness  in  the  Board  of  Health.  We 
will  make  no  comment,  but  just  quote  the  following: 

Persons  who  made  special  investigation  of  the  matter  charged 
that  the  average  blackmailing  by  officials  of  the  Health  Department 
amounted  to  fully  $1,500,000  a  year.  If,  for  instance,  a  manufac- 
turer could  save  $2,000  a  year  by  burning  soft  coal,  he  could  afford 
to  have  his  violation  of  the  smoke  ordinance  overlooked.  It  was 
well  understood  by  property  owners  that  they  could  regularly  escape 
making  repairs  ordered  by  the  payment  of  a  bribe  equal  to  25  per 
cent,  of  the  estimated  cost  of  the  work.  If  the  case  were  such 
that  the  conditions  demanding  remedy  could  not  be  ignored,  or  if 
the  owner  decided  that  it  was  to  his  interest  to  do  the  work  required, 
it  was  suggested  to  the  owner  to  employ  a  certain  firm  recommended 
by  the  officials  of  the  department.  The  charges  of  the  firm  were 
exorbitant,  but  experience  convinced  owners  that  it  was  cheaper  in 
the  long  run  to  act  on  the  "recommendation."  The  two  presidents  of 
the  Board  of  Health  during  Mayor  Van  Wyck's  administration, 
Michael  C.  Murphy  and  his  successor,  John  B.  Sexton,  were  typical 
specimens  of  the  spoils  politician.  Neither  knew  anything  of  the 
real  duties  of  such  a  position. 

There  is  a  lot  more  of  the  same  kind  in  the  report.  Yet,  in  view 
of  such  allegations,  another  set  of  reformers  actually  proposes 
to  saddle  on  the  community  a  new  department  vested  with  all  manner 
of  opportunity  for  waste,  blackmail,  bribery  and  corruption. 


In  addition  to  the  proposal  that  the  new  plant  shall  supply  city 
lights,  men  of  socialistic  bent  like  Comptroller  Grout,  say  that  it 
should  supply  electricity  to  all  the  residents  of  New  York.  We 
believe  that  city  lighting  is  about  s  per  cent,  of  the  New  York 
Edison  business,  so  that  the  ultimate  investment  of  public  money 
proposed  by  Mr.  Grout  is  simply  enormous ;  while  the  proposed 
profit  or  saving  is  as  usual  based  apparently  on  erroneous  figures 
like  those  of  Detroit  or  the  prices  of  little  towns  and  villages  where 
a  square  foot  of  land  costs  one  dollar  instead  of  six  hundred.  If  the 
city  does  not  go  into  the  wholesale  production  of  current,  it  is  merely 
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going  to  proiliirc  nt  rrtail  n  litllc  tivc  prr  cent.,  and  bcturc  it  liucii 
that,  the  part  ol  wisdom  and  prndcncc  drnmnds  that  every  possible 
step  be  taken  tn  secure  better  terms  front  existing  private  plants. 
As  against  the  socialistic  nuinicipal-owncrship-of-cvcrything  cra/e, 
we  cannot  do  better  than  quote  the  New  York  Sun  when  it  says,  in 
language  echoed  by  other  newspaper  lenders  of  public  opinion : 
'With  the  fullest  precedents  at  hand  for  legislative  regulation  of 
the  New  York  city  gas  companies,  the  movement,  or  rather  the 
threat,  to  establish  a  municipal  lighting  plant  is  plainly  not  for  tho 
redress  of  grievances,  but  to  get  the  city  into  the  business  of  making 
light.  The  agitation  starti-d  yesterday  was  started  by  the  restless 
spirit  of  municipal  ownership.  There  is  more  against  that  system 
than  overburdening  the  government  with  responsibility  for  functions 
that  are  better  served  by  private  enterprise.  The  municipal  owner- 
ship advocate  is  a  load  on  industrial  confidence  and  prosperity.  His 
voice  is  a  signal  to  every  business  company  successful  enough  to  be 
conspicuous  that  its  business  is  in  danger.  The  municipal  ownership 
man  is  envious  of  it  and  wants  to  seize  it.  In  his  devotion  to  his 
hobby  he  longs  to  narrow  the  field  wherein  ordinary  citizens  may 
make  a  living.  Trouble  between  the  city  and  the  gas  companies  will 
be  much  better  adjusteil  by  business  men  than  by  doctrinaires." 


The  Syndicate  Idea. 

This  is  the  day  of  syndicates  and  consolidations,  but  it  is  only  re- 
cently that  the  movement  seems  to  have  started  actively  among 
small  electric  light  and  power  plants.  It  is  rather  strange,  in  view 
of  the  tendency  of  the  times,  that  this  idea  has  not  been  worked 
more  extensively  heretofore  as  regards  small  electric  lighting  prop- 
erties. Probably  the  reason  for  this  is  that  since  the  gross  receipts 
from  these  small  enterprises  are  small  per  company,  there  has  not 
been  the  temptation  for  men  of  large  affairs  to  attempt  to  bunch  to- 
gether a  large  group  of  them  under  one  management,  that  there 
would  have  been  if  a  similar  gross  income  could  be  obtained  from 
a  smaller  number.  We  have  had  in  this  country  for  several  years 
a  number  of  prosperous  companies  or  syndicates  controlling  a  num- 
ber of  electric  lighting  and  railway  properties  under  one  general 
management.  Most  of  these  properties  have  been  in  moderate- 
sized  cities  of  30,000  to  125,000  population.  They  have  usually 
been  scattered  from  Maine  to  California,  and  with  executive  offices 
located  in  the  East,  as  they  usually  are,  the  traveling  expenses  of 
administration  are  high.  When  we  come  to  towns  of  10,000  or  less, 
while  there  is  profit  in  well-managed  electric  light  and  power  busi- 
ness, there  is  not  sufficient  money  turned  over  in  the  course  of  a  year 
to  make  the  handling  of  such  properties  attractive  to  a  company  or 
syndicate  located  a  thousand  or  several  thousand  miles  away.  How- 
ever, it  is  beginning  to  be  realized  that  even  if  such  small  plants 
cannot  be  handled  to  advantage  by  syndicates  of  national  scope,  there 
is  a  good  opportunity  for  a  consolidation  of  management  of  small 
plants  located  within  a  radius  of  300  miles  of  a  general  office.  By 
getting  together  a  sufficient  number  of  small  plants  within  such  a 
radius,  the  expenses  of  engineering  and  administration,  and  much  of 
the  expense  of  bookkeeping,  can  be  reduced  to  an  amount  per  plant 
consistent  with  the  gross  income  per  plant. 


One  of  the  greatest  difficulties  with  which  the  smaller  electric 
light  and  power  company  labors  is  lack  of  efficient  engineering 
and  management.  This  lack  the  syndicate  idea  makes  good.  It  is 
not  to  be  expected,  of  course,  that  the  fact  that  a  plant  is  operated 
by  some  central  company  will  for  a  moment  make  up  for  the  ab- 
sence of  a  good  man  in  local  charge  of  each  plant;  but  the  central 
management  is  likely  to  insure  such  a  competent  man  being  placed 
in  charge,  for  the  reason  that  inefficient  local  management  would 
probably  not  be  borne  with  as  long  by  a  syndicate  as  by  local  inter- 


<.»l»  owning  a  plant.  Of  course,  there  is  the  ohjectiuii  that  there  it 
likely  to  be  less  friendly  feeling  in  a  community  for  an  outside  cor- 
poration than  for  a  company  composed  of  local  people.  There  is 
another  side  to  this  case.  A  company  controlled  by  local  parties  i» 
apt  to  show  undue  favoritism  in  the  way  of  prices  to  some  of  the 
company'.s  customers,  because  of  local  business  and  political  reasons, 
much  to  the  detriment  of  the  revenue  of  the  plant.  With  outside 
local  management  this  would  probably  be  wiped  out,  and  all  cus- 
tomers would  be  put  on  a  f.iir  and  cfpiitable  basis. 


In  effecting  such  a  consolidation  of  such  plants,  it  is  not  essential 
that  local  interests  be  purchased  outright.  It  may  even  be  possible 
in  some  cases  to  exchange  stock  in  the  local  companies  for  stock  in 
the  consolidated  company,  leaving  the  local  stockholders  as  stock- 
holders in  the  consolidation,  rather  than  stockholders  in  one  in- 
dividual plant.  If  the  consolidation  is  controlled  by  men  having 
the  confidence  of  the  various  local  capitalists,  there  would  seem  to 
be  many  excellent  reasons  why  stock  in  such  a  consolidated  company 
would  be  worth  more  and  have  a  more  stable  value  from  an  in- 
vestor's standpoint  than  the  stock  in  any  one  local  enterprise.  On 
such  a  basis  as  this  many  small  plants  could  be  established  or  ex- 
tended, where  now  they  either  languish  or  do  not  exist. 


The  Heyland  Motor. 

We  print  in  this  issue  the  concluding  part  of  the  chapter  on  the 
Heyland  motor  from  the  excellent  work  on  the  "  Induction  Motor  " 
by  Hoy  De  la  Tour,  which  book  has  recently  been  translated  into 
English  by  Mr.  C.  O.  Mailloux.  Much  has  been  written  about  this 
interesting  self-regulating  and  automagnetizing  type  of  asynchronous 
induction  motor,  but  thus  far  it  appears  to  exist  only  on  paper. 
It  is  apparently  beyond  dispute  that  the  machine  should  be  able  to 
maintain  a  power-factor  of  unity  over  its  ordinary  working  range  of 
torque,  but  only  through  sacrificing  that  condition  which  made  the 
induction  motor  pre-eminent — namely,  the  absence  of  a  commutator. 
The  induction  motor,  in  spite  of  its  small  mechanical  clearance,  is  a 
wonderfully  reliable  machine  and  can  stand  magnificent  abuse.  It 
has  a  pair  of  self-oiling  bearings,  and  some  primary  terminals.  Wheiv 
these  terminals  are  connected  to  the  mains  through  a  suitable  starting^ 
switch  and  transformer,  the  machine  will  start  and  go  on  running,. 
There  is  nothing  to  be  done  save  to  see  that  the  oil  in  the  bearing: 
is  changed  at  long  intervals.  The  machine  takes,  however,  a  fairly 
strong  wattless  component  of  magnetizing  current,  and  is  objection- 
able to  the  station  manager  from  that  standpoint.  If,  however,  in; 
order  to  eliminate  the  large  magnetizing  current,  a  commutator  and 
brushes  have  to  be  added  to  the  machine,  the  ideal  simplicity  of  the- 
motor  is  rudely  dispelled  and  the  question  becomes  one  of  choice 
between  additional  cost,  complexity  and  inspection,  with  very  little - 
magnetizing  current,  or  the  original  sin  of  much  magnetizing  current 
linked  with  a  nature  of  guileless  simplicity. 


Testing  of  Recording  Wattmeters  on  Consumers'  Premises. 
Mr.  Mowbray's  article^  on  page  475  of  this  number,  deals  with 
a  subject  of  much  importance  to  the  central  station  manager.  It  is 
appalling  to  contemplate  the  total  loss  of  income  which  a  distrib- 
uting system  incurs,  consequent  upon  a  definite  tendency  of  the  con- 
sumer's meters  to  under-register  at  light  loads.  When  adequate 
capital  is  available,  it  is  wonderful  how  much  first  cost  may  logically 
be  debited  to  a  theoretically  accurate  meter,  in  order  to  avoid  the 
loss  of  income  which  inaccuracy  of  friction  at  light  loads  may  in- 
volve. It  is  almost  a  self-evident  proposition  that  meters  should  be 
tested  in  place.  Not  only  is  serious  objection  raised  to  the  frequent 
changes  of  meter  that  testing  at  the  station  involves,  but  also  the 
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transport  and  restoration  of  a  meter  may  involve  mechanical  hard- 
ships to  the  instrument,  in  the  hands  of  over-vigorous  employees, 
sufficient  to  alter  the  rate.  Mr.  Mowbray's  plan  for  testing  is  to 
use  a  peripatetic  standard  meter  essentially  similar  to  the  meter 
tested,  on  the  principle  of  "set  a  thief  to  catch  a  thief."  This  is  cer- 
tainly a  better  plan  than  the  conjoint  use  of  voltmeter,  ammeter 
and  slide-rule.  It  is  perhaps  the  cheapest  plan  that  could  he  devised, 
for  it  avoids  numerical  labor  and  employs  a  relatively  inexpensive 
measuring  instrument. 


The  method  as  described  is,  however,  only  applicable  to  meters  in 
which  the  cover  may  be  lifted  for  interior  inspection.  Permanently 
sealed  meters  require  the  slide-rule  or  equivalent  arithmetical  proc- 
esses in  testing.  In  such  cases  a  portable  indicating  wattmeter,  as 
distinguished  from  a  watt-hour  meter,  is  perhaps  preferable.  Some 
day  we  may  see  a  standard  form  of  house-service  switch  and  fuse- 
block,  for  installation  in  the  neighborhood  of  the  meter,  and  in 
which  a  simple  but  effective  attachment  will  be  provided  for  the 
ready  insertion  of  the  testing  watt-indicator.  This,  with  a  portable 
rheostat  for  adjusting  an  artificial  load,  would  make  it  possible  for 
an  assistant  to  apply  and  maintain  the  full-load  power,  or  any  frac- 
tion thereof;  while  the  inspector  counts  the  revolutions  per  minute 
of  the  meter  tested,  with  a  stop-watch,  and  determines  the  rating. 
This  would  only  differ  from  Mr.  Mowbray's  plan  m  the  use  of  a 
more  delicate  and  expensive  form  of  testing  instrument.  The  process 
might  be  worked  out  so  as  to  avoid  computations.  By  special  design, 
one  and  the  same  wattmeter  might  be  made  to  measure  very  varied 
ranges.  This  might  be  done  with  shunts.  With  any  regularly  or- 
ganized testing  system,  the  electric  meter  is  capable  of  being  tested 
in  place  more  conveniently,  swiftly  and  accurately  than  any  other 
meter  for  house  installation.  Gas  meters  and  water-meters  are 
much  more  troublesome  to  test. 


A  Twentieth  Century  Project. 

An  important  document  comes  to  light  in  our  current  issue  in  the 
form  of  a  project  for  the  electric  operation  of  all  the  railways  of 
Sweden.  That  country  has  already  been  the  scene  of  large  activity 
in  power  transmission  operation,  and  considering  the  lack  of  an  ade- 
quate coal  supply  even  for  operating  the  railroads,  there  is  good 
reason  for  working  the  water  powers  to  their  utmost.  The  present 
project  contemplates  the  operation  of  the  national  railway  system 
by  electric  traction,  ultimately  in  its  entirety.  At  first  only  sections 
would  be  transformed  and  then  as  locomotives  needed  replacement 
electric  locomotives  would  take  their  place,  so  that  without  the 
burden  of  an  immediate  heavy  investment,  and  without  the  scrapping 
of  valuable  material,  the  change  will  be  made  complete.  It  is  pro- 
posed to  press  into  service  both  water  powers  and  the  extensive 
peat  beds  that  are  here  and  there  found  and  which  lie  scattered,  so 
that  by  utilizing  both  sources  the  distances  of  transmission  will  not 
be  excessive  even  from  the  standpoint  of  present  practice.  Mr. 
Dahlander,  the  engineer  who  has  made  the  preliminary  report, 
figures  out  a  net  annual  saving  of  about  two  million  dollars  a  year 
by  the  change,  a  sum  approximately  equal  to  the  entire  motive 
power  expense  on  the  electrical  system ;  and  in  addition  the  im- 
portation of  coal  for  railway  purposes  will  become  unnecessary, 
which  from  the  governmental  standpoint  is  very  desirable. 


system  of  motive  power  proposed  it  does  not  indulge  in  radical 
novelties,  but  proposes  tentatively  at  least,  the  Ward  Leonard  scheme 
recently  developed  by  the  Oerlikon  Company.  Now  this  plan, 
whatever  rrray  be  said  of  its  complication  in  apparatus,  has  at  least 
the  merits  of  involving  no  broadly  experimental  features,  and  of 
giving  a  most  reliable  and  perfect  speed  control.  Besides  it  lends 
itself  very  readily  to  installation  in  company  with  steam  locomotives 
and  involves  no  radical  changes  in  methods  of  operation.  The  poly- 
phase traction  systems  Mr.  Dahlander  turns  down  on  the  ground 
of  complication,  more  especially  in  the  overhead  system.  This  of 
itself  strikes  us  as  a  less  serious  objection  than  the  matter  of  speed 
control,  which  assumes  particular  importance  when  a  gradual  con- 
version to  electric  traction  is  attempted.  The  Ward  Leonard  plan 
is  remarkably  well  suited  to  meet  this  very  case,  although  Mr.  Dah- 
lander does  not  seem  to  forget  the  Arnold  and  Lamme-Westing- 
house  devices,  which  we  hope  ere  long  to  see  tried  out  on  a  decisive 
scale  in  this  country.  If  the  latter  plan  succeeds  it  certainly  will 
work  a  revolution  in  power  transmission  as  well  as  in  railway  work, 
for  if  a  big  railway  motor  on  the  series  single-phase  system  can  be 
made  to  work  as  well  as  Mr.  Lamme  assumes,  similar  motors  will 
a  fortiori  be  important  in  ordinary  distribution  whatever  system 
may  be  used  for  the  transmission  line.  All  this,  however,  remains 
to  be  proved,  and  Mr.  Dahlander  very  sensibly  bases  his  preliminary 
estimates  on  a  system  that  certainly  will  do  the  work  even  if  slightly 
less  economical  in  its  use  of  power  than  a  system  with  alternating 
motors  upon  the  cars.  At  all  events,  the  low-tension  working  con- 
ductor must  go  if  serious  railway  work  over  long  distances  is  to 
be  a  success. 


The  project  as  a  whole  strikes  one  as  singularly  sane  and  reason- 
able. It  does  not  attempt  the  extraordinary,  nor  does  it  pass  beyond 
the  conservative  limits  of  present  practice.  In  fact  it  is  conspicuous 
for  the  absence  of  sensational  features  of  any  kind.     Even  in  the 


In  this  connection  we  cannot  help  running  over  the  form  this 
Swedish  project  would  have  taken  if  treated  on  our  canonical  and 
case-hardened  American  lines.  Would  it  show  a  mighty  trolley  wire 
or  the  third  rail?  Of  course  there  would  be  scores  of  sub-stations 
with  rotaries — nice,  steady-going,  low-speed  rotaries  all  thoroughly 
standardized  and  fed  from  giant  transformers  to  match.  There 
would  be  also  a  beautiful  multiple  unit  control  and  as  many  motors 
per  train  as  the  Swedish  treasury  could  pay  for.  There  would  be 
special  provision  for  quick  acceleration — no  up-to-date  engineer 
would  tolerate  less  than  enough  to  throw  the  passengers  through 
the  rear  door  in  stopping.  Jesting  aside,  it  would  not  be  very  cheer- 
ful to  have  the  first  great  application  of  electricity  to  general  rail- 
roading made  abroad  by  an  American  method  which  had  been  without 
honor  in  its  own  country,  and  which  American  engineers  had  lacked 
the  initiative  to  apply.  It  is  interesting  to  note  in  this  connection 
that  the  Ward  Leonard  system  has  also  met  with  favor  in  the  land 
par  excellence  of  electrical  engineering — Switzerland — where  it  is 
being  developed  with  a  view  to  its  application  on  all  Swiss  govern- 
ment roads  to  the  entire  exclusion  of  the  steam  locomotive.  We 
have  done  marvels  in  this  country  in  the  development  of  electric 
traction  for  certain  purposes  and  along  certain  canonical  lines,  but 
though  the  larger  work  has  been  discussed  and  proposed  nothing 
has  yet  come  of  it.  There  is  a  great  gap  that  yawns  between  the 
best  and  most  extensive  interurban  road  and  the  most  modest  of 
railway  systems.  Not  long  ago  we  had  occasion  to  comment  on  a 
paper  by  Mr.  Vanderbilt  dealing  with  this  larger  problem  of  electric 
traction.  From  his  standpoint  the  outlook  was  not  encouraging, 
and  it  is  safe  to  say  that  it  will  remain  discouraging  until  we  are 
ready  to  cut  our  coat  according  to  the  cloth  and  treat  a  trunk  line 
as  a  distinct  entity  having  characteristics  of  its  own'  and  not  mereljr 
as  a  bigger  street  car  line  to  be  operated  in  the  good  old  way  or 
left  to  its  fate.  We  trust  that  the  Swedish  project  will  be  pushed 
to  a  final  development  and  to  construction,  though  it  is  a  bit  annoy- 
ing to  think  of  the  first  point  being  scored  away  from  home. 
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Tesia  Split-Phase  Patents. 


JiiiIkc  Cotl.  of  ilic  UiiiUil  States  Circuit,  Diatriit  of  Massachu- 
setts, on  March  ii  linndeil  down  a  decision  covering  the  Tcsla  split - 
phase  patents,  the  parlies  to  the  suit  being  the  Wrstuighousc  ICIectric 
&  Manufacturing  Comiiany  and  the  Stanley  Itistrument  Company 
Tlic  opinion,  which  is  very  brief,  refers  to  the  recent  decision  of 
Judge  Townsend  in  a  suit  on  appeal  in  which  the  same  patents  were 
involved,  an  account  of  which  is  given  in  our  is^uc  of  March  7. 

'I'hc  opinion  states  that  upon  careful  consideration  of  the  evi- 
dence, the  court  has  reached  the  conclusion  that  the  complainant 
has  failed  to  establish,  by  sullicient  proofs,  the  conception  by  Tesla 
of  the  inventions  in  suit  prior  to  April  22,  1888,  the  date  of  the 
Ferraris  publication.  In  a  complainant's  supplemental  brief  no 
reasons  were  found  stated  or  authorities  cited  which  should  lead  the 
court  to  any  different  conclusion.  Since  the  hearing  in  case  at  bar, 
the  Circuit  Court  of  Appeals  for  the  Second  Circuit,  in  a  suit  in- 
volving the  same  patents  brought  by  the  complainant  against  the 
Catskill  Illuminating  &  Power  Company,  upon  the  same  evidence 
which  was  before  the  present  court,  has  held  that  the  proofs  were 
insuflicionl  to  establish  invention  by  Tesla  prior  to  April  22,  1888. 
Judge  Colt  considers  that  this  decision,  which  was  passed  down 
February  26,  1903,  renders  unnecessary  an  extended  opinion  by 
him,  since  it  would  be  only  repetition  of  the  views  so  clearly  ex- 
pressed by  Judge  Townsend  in  the  opinion  of  the  court  in  the 
Catskill  case.  A  decree  would  be  entered  dismissing  the  bill,  with 
costs. 


A.  L  E.  E.  Philadelphia   Local  Meeting. 


The  first  regular  meeting  of  the  Philadelphia  local  meeting  of 
the  American  Institute  of  Electrical  Engineers  was  held  at  the 
Engineers'  Club,  1122  Girard  Street,  Monday  evening,  March  9. 
There  was  a  short  business  session  during  which  Mr.  Carl  Hering 
was  elected  chairman,  Mr.  H.  F.  Sanville,  secretary,  and  Messrs. 
Charles  Hewitt,  W.  C.  L.  Eglin,  J.  F.  Stevens,  H.  A.  Foster  and 
Theodore  Spencer  members  of  the  Executive  Committee. 

Mr.  \V.  L.  Bliss  then  presented  his  paper  on  "Railroad  Train 
Lighting,"  and  Mr.  W.  C.  L.  Eglin  presented  abstracts  of  the  papers 
of  Messrs.  Farnsworth  and  Sperry,  on  the  same  subject.  A  spirited 
discussion  was  opened  by  Dr.  C.  B.  Dudley,  of  the  Pennsylvania 
Railroad  Company,  and  carried  on  by  Messrs.  W.  L.  Bliss,  Hugh 
Lesley,  C.  J.  Reed,  H.  C.  Spalding,  J.  B.  Klumpp  and  others.  The 
remarks  of  the  several  railroad  men  added  very  largely  to  the  in- 
terest and  value  of  the  discussion. 

The  ne.xt  meeting  of  this  branch  will  be  held  on  Monday  night, 
April  6. 

Chicago  Meeting  of  the  A.  L  E.  E.  on  Car  Lighting. 


One  of  the  most  enjoyable  and  enthusiastic  meetings  of  the  Ameri- 
can Institute  of  Electrical  Engineers  at  Chicago  was  held  Tuesday 
evening,  March  10,  at  the  rooms  of  the  Western  Society  of  Engi- 
neers. The  main  idea  of  this  meeting  was  to  increase  acquaintance 
among  members  and  prospective  members  of  the  Institute  in  Chi- 
cago and  increase  interest  in  the  Institute  meetings.  An  hour  was 
given  to  the  consideration  of  train  lighting  and  a  very  profitable 
discussion  resulted. 

The  discussion  was  started  by  Mr.  C.  Lock  Etheridge,  until  re- 
cently electrical  engineer  of  the  Pullman  Company.  Mr.  Etheridge 
has  had  considerable  experience  in  equipping  the  cars  of  that  com- 
pany with  various  systems  of  lighting.  He  did  not  attempt  to  take 
•up  the  merits  and  demerits  of  various  systems  described  in  the  papers, 
but  spoke  rather  from  the  operating  standpoint  in  general.  He  ctnt- 
icized  the  lack  of  care  given  by  the  majority  of  railroads  to  their 
train  lighting  equipments.  He  cited  one  case  in  particular  as  an 
example,  where  a  dining  car  running  about  three  hundred  miles  a 
day  had  been  out  of  the  shops  about  three  months  when  its  axle- 
driven  lighting  system  was  reported  to  be  in  trouble.  Upon  investi- 
gation, Mr.  Etheridge  found  that  the  belt  driving  the  dynamo  from 
the  car  axle  was  gone.  Further  investigation  convinced  him  that 
absolutely  no  attention  had  been  given  to  the  electrical  lighting 
apparatus  in  this  dining  car  in  the  three  months  it  had  been  out. 
This  was  shown  by  the  fact  that  various  adjustments  of  wires  and 
the  adjustment  of  the  belt  tension  had  not  been  disturbed.    The  belt 


had  not  been  liKhtcncd' in  that  time  and  when  tinally  il  was  lust 
of!  and  the  storage  battery  was  run  down,  of  cour»c  there  was 
trouble.  lie  iIioukIiI  that  a  sysleni  that  would  run  thiee  month.-i 
without  any  attention  was  not  very  bad.  Considering  the  attention 
given  to  electrical  equipments,  he  thought  that  the  wonderful  thing 
was  not  that  there  was  so  much  (rouble  with  them,  but  that  there 
was  so  little.  The  car  wiring  done  by  many  of  the  railway  c<jm- 
paiiics  which  do  their  ouii  wiring  was  much  of  it  very  bad;  in  fact, 
no  better  than  bell  wiring.  Wires  were  run  fastened  to  woodwork 
by  staples  and  a  common  return  system  used.  It  was  nothing  un- 
common to  be  able  to  light  all  the  lamps  in  a  car  by  turning  the 
switch  which  was  supposed  to  control  but  one  circuit.  He  regretted 
that  the  paper  by  Mr.  Sperry  had  been  presented  to  the  Institute,  as 
it  gave  absolutely  no  information  as  to  what  the  new  system  spoken 
of  really  was,  and  might  better  have  been  omitted. 

Mr.  A.  J.  I'anisworth,  author  of  the  paper  on  the  "Consolidated" 
axle  lighting  system,  seconded  Mr.  liLtheridge's  criticism  of  ordinary 
train  wiring,  and  said  that  in  reality  wiring  of  railway  cars  should 
be  better  than  any  other  class  of  wiring,  because  of  the  constant  vi- 
bration, which  would  in  time  break  down  anything  but  the  most  sub- 
stantial construction.  There  was  room  for  a  great  deal  of  work 
in  standardizing  junction  boxes  outlets  and  similar  fittings.  He 
favored  a  low  voltage  (thirty  volts)  because  high-efficiency  lamps 
taking  2V2  watts  per  candle-power  were  possible  by  using  the  low- 
voltage  lamps  with  thick,  short  filaments.  High  efficiency  was  de- 
sirable so  as  to  get  as  much  light  as  possible  from  a  given  weight 
of  battery.     He  also  favored  standardizing  train  connectors. 

Mr.  Gillman,  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 
said  that  there  was  some  good  train  wiring,  and  in  spite  of  the  poor 
help  employed  by  many  railway  companies,  there  was  lots  of  good 
train  lighting.  He  had  taken  great  pains  with  the  wiring  of  cars 
under  his  charge  and  had  had  but  little  trouble,  even  though  much 
of  the  w-iring  was  the  molding  work  which  had  just  been  criti- 
cized. He  favored  wiring  cars  on  the  three- wire  system,  with  no 
volts  across  the  outer  mains.  When  necessary,  it  could  be  switched 
over  to  operate  on  the  two-wire  system  at  half  the  voltage,  and  it 
would  then  work  in  parallel  with  the  sixty-volt  systems  which  are 
common.  This  would  permit  the  use  of  sixty-volt  lamps,  which 
would  be  of  higher  efficiency  than  no-volt  lamps,  and  would  stand 
the  jarring  of  the  train  better,  and  it  would  permit  storage  batteries 
to  be  charged  in  cases  of  emergency  from  no- volt  circuits,  which 
could  be  found  at  many  places  along  the  line  of  a  railroad.  Where 
a  private  car  doing  special  service  is  taken  from  the  regular  equip- 
ment, this  ability  to  charge  at  any  important  stations  along  the  line, 
is  desirable.  This  applies  more  particularly,  of  course,  to  systems 
using  a  dynamo  in  the  baggage  car.  He  favored  the  three-wire 
system  also  because  of  the  drop  in  voltage  on  a  long  train  where 
current  is  furnished  from  a  generator  in  the  baggage  car. 

Mr.  D.  Avery  Kimbark,  who  has  had  extensive  experience  in  the 
installation  of  car  lighting  systems  for  the  Pullman  Company,  con- 
sidered the  use  of  thirty-volt  lamps  inadvisable,  even  with  axle- 
driven  systems,  because  of  the  drop  in  voltage  on  long  90-ft.  cars, 
where,  as  is  usually  the  case,  the  controlling  panel  must  be  placed 
at  one  end.  A  low  voltage  was  sometimes  favored  because  of  the 
small  number  of  storage  cells  it  required,  but  the  battery  on  the 
car  must  be  large  anyway  to  provide  a  sufficient  reserve,  and  the 
number  of  cells  required  by  a  sixty-volt,  as  against  the  thirty-volt 
system,  would  not  be  as  undesirable  as  it  would  if  the  battery  were 
smaller.  The  Pennsylvania  Company,  after  many  years'  experience, 
has  adopted  sixty  volts.  As  to  car  wiring,  he  thought  Mr.  Oilman's 
cars  wired  in  molding  gave  satisfaction,  because  of  the  close  per- 
sonal attention  he  gave  to  them.  Much  of  the  car  wiring  on  rail- 
roads is  undoubtedly  very  bad.  Cars  were  frequently  wired  on  a 
common  return  system.  He  had  seen  some  cars  wired  with  cotton- 
covered  magnet  wire,  several  circuits  twisted  together  and  fastened 
under  one  staple.  Of  course  this  was  a  common  return  system.  He 
referred  to  a  constant-speed  axle  system,  devised  by  Mr.  Charles 
E.  Felt. 

L.  F.  Mahler  showed  some  lantern  slides  illustrating  the  applica- 
tion of  a  De  Laval  steam  turbine  to  the  driving  of  train-lighting 
generators.  One  of  the  Pennsylvania  limited  trains  is  lighted  by  a 
turbine-driven  generator  in  the  baggage  car  and  orders  have  been 
placed  for  several  more  of  these  equipments. 

Mr.  R.  H.  Pierce,  local  secretary,  tendered  his  resignation  as  he 
will  move  to  Boston  on  May  I  to  open  an  office  in  that  city.  The 
loss  of  his  services  is  deeply  regretted. 


March  21,  1903. 
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Formal  Opening  of  the  Frontier  Independent  Telephone 
Exchange,  Buffalo,  N.  Y. 

Bv  Fkaxk  C.  Pekkixs. 

THE  Frontier  Telephone  Company,  of  Buffalo,  had  a  formal 
opening  of  its  new  exchange  on  EUicott  Street,  on  Tuesday, 
March  10.  In  response  to  invitations  sent  out  by  the  officials  of 
the  company  the  building  was  crowded  from  2  P.  M.  to  10  P.  M., 
and  the  day  was  set  aside  for  public  inspection,  the  visitors  being 
received  by  Vice-President  William  A.  Douglass,  Assistant  General 
Manager  Willbur  H.  Johnston  and  others.  The  accompanying  illus- 
tration, Fig.  I,  shows  the  office  building  and  exchange,  the  interior 
of  which  was  profusely  decorated  with  flowers,  on  this  occasion, 
while  numerous  'selections  were  rendered  by  an  orchestra  on  the 
first  floor  and  refreshments  were  served  in  the  operators'  parlors 
and  dining-rooms  on  the  third  floor.  A  complete  kitchen  equipment 
has  been  provided  by  the  company  for  the  operators,  as  well  a.- 
library  and  sitting-rooms,  together  with  well-arranged  lockers,  wash 
rooms  and  an  elaborately  furnished  hospital. 

The  president  of  the  Frontier  Telephone  Company  is  E.  C.  Lufkin, 
the  secretary  and  treasurer,  Charles  B,  I-lill.  and  the  general  manager, 
Samuel  E.  Wayland.  The  main  switcliboard  and  electrical  equip- 
ment of  the  exchange  is  located  on  the  second  floor,  the  first  floor 
being  given  up  to  offices  and  store  rooms  in  the  rear. 


capacity  each,  one  being  held  in  reserve  in  case  of  emergency.  These 
groups  noted  in  the  background  of  Fig.  2  operate  at  1,000  r.p.m. 
The  motor  receives  its  current  from  the  General  Electric  service  at 
220  volts,  taking  10  amp,  while  the  dynamo  supplies  a  direct  current 
of  17s  amp  and  30  volts,  the  latter  being  raised  as  the  cells  become 
charged.  The  motors  and  generators  of  these  sets  are  of  the  Holtzer- 
Cabot  four-pole  type.  In  case  it  is  necessary,  the  batteries  may  be 
charged  from  the  gas  engine  plant  located  at  the  right  in   Fig.  4. 


ru;.    I. — HiO.VTlER    IIXKI'HONE  EXCHANl.K. 

The  current  for  operating  the  exchange  is  exclusively  obtained 
from  the  BufTalo  General  Electric  Company,  but  an  independent  gas 
engine  plant  has  been  provided  for  use  in  case  of  failure  of  the 
Niagara  power.  The  electrical  generators.  Fig.  2,  and  motor  gen- 
erator sets  were  supplied  by  the  Holtzer-Cabot  Electric  Company, 
the  gas  engine  equipment  by  the  Westinghouse  Company,  and  the 
telephones  and  switchboards  (Fig.  3)  by  the  Kellogg  Switchboard 
&  Supply  Company,  of  Chicago,  while  the  storage  battery  plant  wa> 
installed  by  the  National  Storage  Battery  Company,  of  Buffalo. 

The  storage  battery  room  is  equipped  with  two  sets  of  accumulator^ 
consisting  of  11  cells  each,  the  present  capacity  of  the  4  positive  and 
5  negative  plates  being  800  amp-hours,  while  the  output  can  b^ 
doubled  when  desired  by  increasing  the  number  of  positives  to  S 
plates  and  adding  5  more  negative  plates.  These  cells  are  of  the 
National  type  and  are  33  in.  long,  23  in.  wide  and  19-34  i'l-  deep.  The 
power  switchboard  seen  in  the  accompanying  illustration  consists  of 
three  panels,  the  first  of  which  is  equipped  with  Weston  instruments, 
the  voltmeter  reading  from  o  to  3  volts  for  testing  the  individual 
storage  cells.  The  second  panel  is  equipped  with  the  distribution 
switches  and  a  Weston  voltmeter  reading  from  o  to  50  volts.  The 
third  or  charging  panel  is  supplied  with  two  circuit-breakers,  one 
for  each  battery,  together  with  a  Weston  ammeter  reading  up  to 
250  amp  and  the  usual  switches. 

The  batteries  are  charged  by  two  motor-generator  sets  of  lo-hp 


FIG.    2. — CHARGING  MOTOR-GENERATORS,   RINGI.VG    XIOTOR-GR.VERATORS 
.\X1)    I'OWER    SWITCHBOARD. 

This  installation  includes  a  Westinghouse  twin-cylinder  vertical 
gas  engine  of  15-hp  capacity,  the  cylinders  being  6x8,  and  the 
speed  350  r.p.m.  The  engine  is  connected  to  a  four-pole  Holtzer- 
Cabot  dynamo  by  a  chain  drive,  the  speed  of  the  latter  being  915 
r.p.m.  This  direct-current  auxiliary  generator  has  a  capacity  of 
5l4  kw  supplying  a  current  of  175  amp  at  a  pressure  of  from  30  to 
80  volts.  This  outfit  may  be  utilized  for  charging  the  accumulators 
or  operating  lights  as  desired. 

One  of  the  most  interesting  apparatus  in  the  exchange  is  the  direct- 
alternating  current  ringing  motor-generator  sets  seen  in  the  fore- 
ground of  the  accompanying  views  (Figs.  2  and  4).  These  ringing 
■1 '■■;■'      :iri'  fi  r  lli.    fmir-party  lines  and  consist  of  two  group?  with 


FIG.    3. — SWITCHBOARD. 

five  machines  in  each  group  connected  by  a  common  shaft.  One 
set  is  held  in  reserve  and  may  be  operated  from  the  storage  battery, 
the  motor  in  the  center  of  the  group  being  wound  for  24  volts,  while 
the  other  set  is  driven  by  Niagara  current  from  the  220-volt  power 
service  of  the  Buffalo  General  Electric  Company.  These  ringing 
machines  and  the  wiring  are  arranged  for  supplying  the  current  for 
the   selective  or   individual   ringing.     The   direct-current   motor   in 
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the  center  of  each  group  drives  the  alternating-current  ringing  gen- 
erators at  a  speed  of  1,050  r.p.m.,  and  is  a  i-hp,  four-pole  Holtzer- 
Cabot  direct-current  motor. 

The  ringing  buttons  for  the  four  party  lines  are  connected  with 
each  of  the  small  ringing  alternators.  Party  No.  i  bell  receives  cur- 
rent from  alternator  No.  I,  which  is  a  bipolar  machine  supplying  a 
current  of  1.5  amp  at  a  pressure  of  100  volts  and  a  frequency  of  17.5 
cycles,  while  the  bell  of  party  No.  2  receives  its  current  from  ring- 
ing alternator  No.  2,  supplying  a  current  of  1.5  amp  at  a  pressure  of 
100  volts  and  a  frequency  of  35  cycles.  In  the  same  manner  the 
party  No.  3  bell  is  rung  by  alternator  No.  3,  having  the  same  voltage 
and  current,  but  supplied  with  six  poles,  while  the  former,  No.  2, 
only  had  four  poles,  the  periodicity  being  in  this  case  52.5  cycles 
instead  of  35  cycles.  Similarly  alternator  No.  4  rings  the  party  No.  4 
line  bells,  having  the  same  voltage  and  current,  but  a  current  of  70 
periods,  the  number  of  poles  of  this  machine  being  eight.  Each 
bell  on  the  lirre  is  thus  adjusted  to  ring  only  with  the  number  of  al- 
ternations which  corresponds  to  the  proper  alternator  and  button  of 
the  operator.  These  buttons  are  colored  red,  green,  black  and  blue, 
and  the  selective  ringing  is  thus  easily  manipulated  by  the  operators 
at  the  main  telephone  switchboard. 

The  telephone  switchboard  of  the  Frontier  Telephone  Company 
is  of  the  latest  improved  type,  as  will  be  noted  by  the  accompanying 
view,  Fig.  3,  which  shows  a  large  part  of  the  23  sections  already 
installed.  The  complete  switchboard  on  both  floors  will  consist  of  56 
sections  with  three  operators  for  each  section.  The  board  is  finished 
in  mahogany  and  each  section  is  S  ft.  7}^  in.  long  and  7  ft.  high. 
The  total  capacity  of  the  board  when  completed  will  be  18,000  lines, 
which,  including  the  four-party  lines,  will  accommodate  36,000  sub- 
.•icribers.  This  board  is  very  compact,  and  is  already  equipped  for 
8.000  lines,  while  it  is  stated  that  this  exchange  starts  out  with  as 
large  a  list  of  patrons  as  that  of  any  company  installing  a  completely 
new  plant. 

The  general  working  of  this  switchboard  and  exchange  is 
similar  to  other  modern  common  battery  systems.  A  subscriber 
taking  his  receiver  from  the  hook  of  his  instrument  operates  a  line 
relay  in  the  terminal  room  seen  in  the  accompanying  Fig.  5  at  the 
right.  This  line  relay  in  turn  lights  a  miniature  lamp  in  front  of 
the  operator  at  the  switchboard  proper.  She  inserts  an  answering 
plug  in  the  jack  associated  with  this  lamp  plug,  which  in  turn  oper- 
ates another  relay  called  a  cut-off  relay,  which  extinguishes  the 
line  lamp.  At  the  same  time  it  cuts  the  operator's  or  switchboard 
line  on  to  the  subscriber's  line.  The  room  for  practice  work  for 
the  operators  is  seen  in  Fig.  6,  and  it  is  here  that  the  necessary  in- 
struction is  given  new  employees.  After  the  lines  are  connected  the 
operator  asks  the  number,  and,  having  received  it  from  the  sub- 
scriber, connects  this  subscriber  by  inserting  another  plug  called  the 
calling  plug  to  the  desired  number.  The  switchboard  cords  are 
equipped  with  a  double  supervisory  system  whereby  an  operator  by 
means  of  the  supervisory  lamps  associated  with  each  plug  can  tell 
whether  a  subscriber  does  not  answer,  or  is  talking  over  the  line, 
or  is  through  talking.  The  switchboard  is  also  supplied  with  the 
usual  busy  test,  whereby  an  operator  before  making  a  subscriber's 
connection  first  touches  one  side  of  the  line  wanted  with  the  tip  of 
her  plug. 

The  accompanying  illustration,  Fig.  7,  shows  a  distributing  pole 
with  ring  top  and  pole  box,  while  Figs.  8,  9  and  10  show  13-pair 
and  25-pair  pole  boxes  with  fuses  and  lightning  arresters,  as  well  as 
a  25-pair  basement  box  with  cable  connections.  The  Figs.,  11  and 
12,  show  the  latest  type  of  individual  lightning  arresters,  repre- 
sented open  and  closed  as  installed  outside  of  the  subscriber's  window 
or  entrance. 

The  tariff  rates  of  the  Frontier  Telephone  Company,  of  Buffalo, 
are  as  follows,  which  are  for  unlimited  service:  For  business  tele- 
phones on  direct  lines  the  charge  is  $48  per  year,  while  for 
private  service  on  direct  lines  the  charge  is  $36.  On  the  party 
lines,  the  rates  for  the  business  purposes  varied  according  to  the 
number  of  subscribers  upon  the  same  line.  The  two  party  business 
telephones  cost  $40  per  year,  three  party  $32  and  four  party  $24. 
In  a  similar  manner  the  charges  are  arranged  for  residence  service 
at  $24,  $20  and  $15  per  year  for  2,  3  or  4  party  lines  respectively. 

The  total  number  of  subscribers  already  under  contract  is  said  to 
be  more  than  10,000,  and  several  thousand  are  already  connected  and 
are  getting  excellent  service.  As  soon  as  the  party-line  instruments 
arrive  several  thousand  more  will  be  connected  up.  These  instru- 
ments are  expected  at  an  early  date. 


The  Testing  of  Recording  Wattmeters  on  the  Consum- 
er's Premises   by    Means  of  a  Specially 
Constructed   Portable  Test  Meter. 


By  W.  J.  MowBR.w. 

WHEN  the  various  electric  lighting  companies  of  this  country 
first  considered  the  advisability  of  making  the  change  from 
chemical  to  motor  meters,  the  motor  meter  w-as  generally 
considered  to  be  an  instrument  which  would  continue  to  record  ac- 
curately for  a  long  period  of  time  with  very  little  attention.  The 
contrary,  however,  proved  to  be  the  case,  and  those  companies  who 
rather  suddenly  made  the  above  change  found  an  amount  of  trouble 
on  their  hands,  a  large  portion  of  which  they  never  bargained  for. 
It  is  true  that  these  new  motor  meters  gave  good  service  for  a  short 
period,  but  they  soon  became  slow,  especially  on  light  loads,  to  an 
extent  which  considerably  decreased  the  company's  revenue. 

The  problem,  "How  shall  we  keep  our  meters  recording  accu- 
rately?" then  became  a  very  important  one,  and  different  companies 
set  about  the  solution  in  different  ways.  Some  periodically  replaced 
all  consumer's  meters  with  others  which  had  just  been  calibrated  in 
the  station  test  room.  However,  the  accuracy  of  these  meters  imme- 
diately after  installation  in  the  consumer's  premises  was  often  found 
to  differ  very  materially  from  their  calibrated  accuracy  in  the  station, 
due,  no  doubt,  to  the  fact  that  they  had  not  been  calibrated  under 
actual  working  conditions  and  that  they  were  sometimes  subjected 
to  severe  shocks  and  jars  in  transportation.  Other  companies  took 
the  stand  that  all  meters  should  be  tested  under  actual  working  con- 
ditions, that  is,  on  the  consumer's  premises,  and  this,  we  think,  is 
now  generally  conceded  to  be  the  better  practice.  None  of  the  then 
existing  methods  of  testing  on  the  consumer's  premises,  however, 
possessed  both  the  elements  of  quickness  and  accuracy,  the  ammeter 
and  voltmeter  method  being  accurate,  but  at  the  same  time  very  slow, 
and,  therefore,  correspondingly  expensive,  while  the  system  of  testing 
the  consumer's  meter  with  another  similar  meter  was  inaccurate  on 
light  loads  and  was  cumbersome  in  that  it  necessitated  the  daily 
checking  and  transportation  of  approximately  as  many  testmeters 
as  there  were  different  capacities  of  consumer's  meters  to  be  tested. 

Keeping  in  mind  the  four  elements  essential  to  the  success  of  a 
system  of  this  kind,  namely,  accuracy,  quickness,  low  first  cost  and 
cheapness  of  maintenance,  the  writer,  foreman  of  the  Meter-Testing 
Department  of  the  Brooklyn  Edison  Company,  has  developed  the 
system  herein  described,  a  short  outline  of  which  was  read  before 
the  1902  convention  of  the  Association  of  Edison  Illuminating 
Companies. 

This  system  uses  as  a  portable  test  meter  or  so-called  standard,  a 
Thomson  recording  wattmeter  with  the  recording  mechanism  omitted 
and  having  several  special  features,  some  of  which  are  designed 
to  secure  quickness  in  connecting  and  manipulating,  and  others  to 
eliminate  the  errors  inherent  to  the  ordinary  meter  of  the  above  type 
when  used  as  a  test  instrument.  The  principal  causes  of  these  errors 
are  as  follows : 

(i)  Changes  in  friction  and  vibration,  especially  when  testmeter 
is  running  on  light  load.  Changes  in  commutator  friction  may 
change  the  accuracy  on  one-tenth  load  as  much  as  10  per  cent,  in 
one  day,  and  on  a  similar  load  any  heavy  vibration  such  as  that 
caused  by  a  passing  truck  or  trolley  car  may  change  the  accuracy  for 
the  time  being  to  a  very  serious  e.xtent. 

(2)  Using  the  testmeter  before  the  temperature  and  resistance  of 
the  potential  circuit  have  become  normal.  The  testmeter  runs  fast 
when  the  potential  circuit  is  cold,  due  to  having  been  disconnected 
for  some  time. 

(■3)  Connecting  the  testmeter  on  the  wrong  polarity.  This  would 
make  an  error,  especially  on  light  loads,  due  to  the  projected  field 
from  the  drag  magnets. 

(4)  Heat  radiated  by  the  fields  of  the  testmeter  when  carrying  a 
heavy  load  for  a  considerable  length  of  time.  This  heat  increases  the 
resistance  of  the  armature  and  causes  the  testmeter  to  run  slow  to  a 
slight  e.xtent. 

Of  the  above  errors,  Nos.  i  and  2  are  by  far  the  most  serious. 

The  principal  features  of  the  standard  meter  are  as  follows : 

A  double  field  winding  is  the  principal  and  fundamental  feature  of 
the  instrument,  and  is  designed  to  render  error  No.  i,  due  to  changes 
in  friction  and  vibration,  so  small  as  to  be  negligible.  This  double 
winding  gives  three  or  four  current  scales.  The  advantage  of  a 
testmeter   or   standard   having   three   current    scales   is    comparable 
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with  that  ubiaincU  by  using  a  three-scale  millivoltiiicici  .iiul  >huiii 
iiittcad  of  a  singie-scule  amnieier.  However,  the  imihiplicily  u( 
scales  is  more  iniporluiit  in  the  case  of  the  standard  meter,  due  to 
the  fact  that  while  the  accuracy  of  the  Thomson  meter  on  full  load 
is  good,  its  acuracy  on  light  load  is  much  more  erratic  than  that  of 
an  .imnirii-r.  Ily  never  using  the  standard  on  liKht  lua<l,  that  is,  i)y 
always  putluig  tlie  Uiad  l<>  be  nieaMired  on  a  suitable  scale  (or  held), 
llu-  lest  msirumcnl  is  always  nui  at  a  sulVuiinlly  high  tnri|ue  to 
nunimize  the  errors  due  to  changes  in  friction  and  vibration. 

In  a  to  amp  standard,  which  is  initially  a  regular  lo-amp,  115- 
\olt,  3-\\ire  Thomson  meter,  an  additional  licld  coil  of  I  amp  carrying 
capacity  is  wound  around  each  of  the  regular  lo-amp  fields.  The 
number  of  turns  in  each  of  thc.se  new  windings  is  such  that  when 
1  amp  flows  in  it  the  moving  parts  of  the  standard  will  rotate  at 
exactly  the  same  speed  as  when  a  current  of  10  amp  flows  in  one 
of  the  regular  lo-amp  fields.  In  order  to  convey  a  clear  mental 
picture  of  this  arrangement,  we  will  remind  the  reader  that  in  the 
ordinary  Thomson  meter  the  armature  revolves  between  a  right  and 
a  left-hand  held  coil.  This  portion  of  the  standard  looks  exactly 
similar,  the  only  ditTercnce  being  that  both  the  right  and  left-hand 
fields  of  the  standard  are  composite,  each  consisting  of  a  lo-anip 
inside,  and  a  i-amp  outside  winding. 

The  wire  used  for  this  i-amp  winding  is  No.  20  B.  &  S.,  single 
cotton-covered,  and  the  number  of  turns  wound  around  the  outside 
of  each  lo-amp  field  may  vary  between  the  limits  of  325  and  330, 
disposcil  in  I,!  layers  of  a|>pro\imaiclv  J.s  turns  each.    ."Xn  exact  total 


3  tu  ^5-aiiip  capacity,  'I'he  full  load  of  the  meter  to  be  tested  is  taken 
at  from  50  to  too  per  cent.,  and  the  light  load  at  approximately  lu 
per  cent  of  its  rated  capacity.  The  current  scales  of  the  10  amp 
standard  are  used  as  follows : 

I   aiiip.  » air  ii  uacd  (ur  llglil  li»<l  »f  j  10   1$  tinp.  iiiclcri. 

J  uiii|i.  m.ilr   i«  iiacti  fur  liulii   luu'l  of  IS  to  ^'s  an<|i.  iiiclrn. 

3  nin|i.  iiulr  it  iiiril  fur   liill   luii'l  of    t  tu  j.'j   amp.   mctrrt. 

Ill  amp.  ULulc   |>   uaril    (or    full    luail   of    5    (u   Js   amp.   inrtrri. 

Larger  meters,  up  to  300-amp  capacity,  are  tested  with  a  7S-anip 
standard,  which  is  similar  in  its  general  principles  to  the  lo-amp, 
with  the  adthlion  that  both  its  y'/j  and  75-amp  windings  can  each 
be  connected  either  in  series  or  multiple,  thus  giving  the  instrument 

4  scales,  namely,  y'/j,  15,  75  and  iso-amp. 

Krror  No.  2,  caused  by  using  the  standard  before  the  temperature, 
and  conseciuently  the  resistance,  of  the  potential  circuit  has  become 
normal,  would  ordinarily  be  avoided  by  connecting  the  potential 
circuit  on  its  normal  voltage  and  allowing  it  to  remain  thus  for  at 
least  IS  minutes.  This  would  occupy  too  much  time,  especially  when 
it  is  remembered  that  the  object  of  the  system  is  to  get  through  with 
the  test  as  quickly  as  is  compatible  with  accuracy.  This  heating  is 
best  accomplished  by  connecting  the  potential  circuit  of  the  standard 
to  a  voltage  double  that  for  which  it  is  rated  for  a  time  of  i}4  min- 
utes. Where  this  double  voltage  is  not  to  be  had,  the  normal  voltage 
is  applied  to  the  two  halves  of  the  potential  circuit  in  niultiple,  for  a 
time  of  I'/j  minutes  as  before.  After  heating  by  either  of  these 
methods,  the  standard  is  given  its  normal  voltage  and  connections 
.111(1  is  iliiii  riadv  for  use. 


Figs.  1,  2  and  3. — Port.vble  Test  Meter. 


number  of  turns  is  not  necessary,  for  the  reason  that  widening  or 
narrowing  the  space  between  the  right  and  left-hand  composite  fields 
changes  the  effective  flux  of  the  lo-amp  winding  to  a  much  greater 
extent  than  that  of  the  i-amp.  Such  being  the  case,  the  right  and 
left-hand  fields  are  brought  slightly  closer  together  if  the  standard 
runs  slower  on  10  than  on  i  amp,  and  vice-versa.  The  two  halves 
of  the  I-amp  winding  are  connected  to  a  small  specially  constructed 
switch  by  means  of  which  they  can  be  thrown  either  in  series  or  in 
multiple.  When  in  multiple,  their  capacity  is,  of  course,  increased 
to  2  amp.  This  construction  gives  three  current  scales  which  are 
rated  as  follows : 

1  ampere  scale  =     i  ampere  fields  in  series. 

2  ampere  scale  =     i   ampere  fields  in  multiple. 
10  ampere  scale  =10  ampere  fields  in  series. 

It  is  a  generally  known  fact  that  the  accuracy  of  the  Thomson 
meter  is  practically  independent  of  ordinary  changes  in  friction  and 
vibration  on  loads  exceeding  one-half  its  rated  capacity,  and  that  it 
will  carry  25  per  cent,  overload  for  a  considerable  time  without  in- 
troducing serious  heat  errors.  In  other  words,  that  portion  of  its 
accuracy  curve  from  50  to  125  per  cent,  of  its  rated  capacity,  is  very 
nearly  a  straight  line.  In  view  of  this  fact,  it  can  be  seen  that  the 
ranges  through  which  the  above-mentioned  current  scales  can  be 
used  with  accuracy  are  as  follows : 

1  ampere  scale  is  accurate  from     .5  to     1.23  amperes. 

2  ampere  scale  is  accurate  from     i.o  to     2.5     amperes. 
10  ampere  scale  is  accurate   from  5.0  to  12.5     amperes. 

The    lo-amp   standard,   the  various   scales   and   ranges  of  which 
have  just  been  enumerated,  is  used  to  test  all  consumer's  meters  from 


In  addition  to  the  three  current  scales  previously  described,  there 
are  two  potential  scales,  namely,  115  and  230  volts.  The  115-volt 
potential  circuit  consists  of  the  armature  in  series  with  an  ordinary 
adjustable  shunt,  the  armature  being  the  standard  article  for  a  10- 
115-2-meter,  and  the  shunt  having  1,200  turns  and  approximately 
450  ohms  resistance.  The  230-volt  potential  circuit  consists  of  the 
armature,  shunt  and  a  resistance  card  of  resistance  at  normal  work- 
ing temperature  equal  to  that  of  the  armature  plus  the  shunt  in 
the  same  condition.  This  card  is  wound  with  tinned  iron  and 
German  silver  wire  in  the  proportion  of  765^  per  cent,  of  the  former 
to  23'/^  per  cent,  of  the  latter.  This  is  the  proportion  used  regularly 
by  meter  manufacturers,  the  object  being  to  get  a  potential  circuit 
having  a  temperature  coefficient  equal  to  that  of  the  metal  of  which 
the  disc  is  composed. 

The  standard  is  intended  to  be  used  principally  on  direct-current, 
but  can  also  be  used  with  very  slight  error  on  non-inductive,  alter- 
nating current,  that  is,  with  a  lamp  bank  or  water  resistance  load. 
It  must  not,  however,  be  used  on  inductive  alternating-current  cir- 
cuits, except  it  is  properly  compensated  therefor,  as  the  above-de- 
scribed potential  circuits  are  rather  inductive. 

With  the  exception  of  the  double-field  winding,  the  sight  method 
of  determining  the  percentage  accuracy  of  the  consumer's  meter  is 
the  most  important  feature  of  the  instrument.  Without  the  double 
fields  the  standard  would  be  so  inaccurate  on  light  loads  as  to 
prohibit  its  use,  and  without  the  sight  method  of  determining  the 
percentage  accuracy  it  would  be  very  little  quicker  than  the  ammeter 
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and  voltmeter.  The  principal  saving  of  time  when  using  the  standard 
is  due  to  the  fact  that  the  speed  of  the  consumer's  meter  is  compared 
directly  with  that  of  the  standard,  the  per  cent,  fast  or  slow  being 
determined  immediately  within  14  oi  i  per  cent.,  without  having 
recourse  to  either  slide-rule  or  stop  watch. 

With  the  ammeter  and  voltmeter  system,  the  comparison  is  be- 
tween the  speed  of  the  consumer's  meter  and  the  volt-amp,  neces- 
sitating the  laborious  slide-rule  process  of  multiplying  the  volts  by 
the  amperes  to  obtain  'u'atts  (on  direct  current),  reducing  the 
speed  of  the  consumer's  meter  to  meter  watts,  and  dividing  the  latter 
by  the  former  to  get  the  per  cent,  accuracy.  The  sight  method,  there- 
fore, by  rendering  unnecessary  the  use  of  the  slide-rule  and  stop- 
watch, effects  a  great  saving  in  time.  We  will  here  state  that  the 
standard  meter  system  requires  a  team  of  two  men — a  tester  and  a 
helper— and  that,  in  our  opinion,  all  important  work  such  as  deter- 
mining the  per  cent,  accuracy,  repairing  and  adjusting  the  consumer's 
meter,  etc.,  should  be  the  duty  of  the  more  experienced  and  re- 
sponsible man,  namely  the  tester.  The  tester  is,  therefore,  stationed 
at  the  consumer's  meter  and  the  helper  at  the  standard.  The  per  cent. 
accuracy  of  the  consumer's  meter  is  determined  as  follows  : 

The  tester  uses  a  circular  scale,  consisting  of  a  piece  of  sheet  brass 
on  which^is  stuck  a  circular  blue  print  of  approximately  two  and  one- 
half  inches  in  diameter.  The  circumference  of  this  blue  print  is 
divided  by  heavy  lines  into  ten  large  divisions  numbered  from  I  to 
10,  and  each  of  these  large  divisions  is  subdivided  by  fine  lines  into 
ten  small  divisions,  thus  making  a  total  of  100  small  divisions  around 
the  entire  circumference  of  the  circle.  This  scale  is  temporarily 
attached  to  the  consumer's  meter,  just  above  the  magnets,  in  a  hori- 
zontal position,  and  adjusts  itself  so  that  the  shaft  of  the  meter  passes 
exactly  through  its  center  and  makes  a  right  angle  with  its  surface. 
A  light-weight  pointer  is  attached  to  the  shaft  of  the  meter  rather 
'close  to  th  surface  of  the  circular  scale,  over  the  entire  100  divisions 
of  which  this  pointer  passes  in  one  complete  revolution  of  the  meter 
armature. 

The  meter  is  first  tested  on  light  load,  and  should,  if  accurate, 
make  one  complete  revolution  in  exactly  the  same  time  in  which  the 
standard  makes  a  certain  definite  number  found  by  reference  to  a 
table  of  revolutions.  The  helper  observes  a  white  mark  on  the  disc 
of  the  standard,  and  in  a  short  and  sharp  tone  of  voice  gives  the 
word  "On"  at  the  beginning,  and  the  word  "Off"  at  the  end  of  this 
allotted  number  of  revolutions  of  the  standard.  At  the  words  "On" 
and  "Off"  the  tester  notes  carefully  the  position  of  the  pointer  on  the 
circular  scale  which  is  attached  to  the  consumer's  meter,  the  per 
cent,  accuracy  being  the  number  of  small  divisions  passed  over  by 
the  pointer  between  these  two  words. 

For  example,  if  the  pointer  is  observed,  from  the  word  on  to  the 
word  off,  to  pass  over  .85  of  a  revolution  or  85  small  divisions,  the 
accuracy  of  the  meter  is  85  per  cent.  The  same  thing  may  be  ex- 
pressed in  a  dififerent  manner  by  saying  that  the  number  of  small 
divisions  which  the  pointer  needs  to  complete  one  revolution,  is  the 
per  cent,  slow,  and  the  number  by  which  it  exceeds  one  revolution  is 
the  per  cent.  fast. 

The  same  method  is  used  on  full  load  with  the  exception  that  in 
the  period  of  time  between  the  words  "On"  and  "Off"  the  consumer's 
meter,  if  accurate,  makes  ten  complete  revolutions  instead  of  one.  It 
will  be  remembered  that  besides  being  divided  into  100  small  divi- 
sions, the  circular  scale  is  also  divided  into  ten  large  divisions  num- 
bered frorn  I  to  10.  It  is  evident,  then,  that  in  ten  complete  revolu- 
tions the  pointer  passes  over  100  of  these  large  divisions,  each  of 
which  have,  therefore,  a  value  of  i  per  cent.,  and  the  per  cent,  accu- 
racy is  read  directly  same  as  on  light  load.  For  example,  if  from  the 
word  on  to  the  word  off  the  pointer  is  observed  to  make  9.5  revolu- 
tions, it  has  passed  over  95  large  scale  divisions  and  the  accuracy 
is  95  per  cent.  The  number  of  large  divisions  which  the  pointer 
needs  to  complete  ten  revolutions  is  the  per  cent,  slow,  and  the 
number  by  which  it  exceeds  ten  revolutions  the  per  cent.  fast. 

When  the  number  of  revolutions  which  the  consumer's  meter 
should  make  between  the  words  "On"  and  "Off"  is  other  than  10, 
the  formula  for  determining  the  accuracy  is  as  follows :  Accuracy 
equals  the  actual  revolutions  and  fractions  thereof  made  by  the  con- 
sumer's meter,  divided  by  the  allotted  revolutions  of  the  consumer's 
meter.  For  example,  if  the  actual  number  of  meter  revolutions  is 
observed  to  be  4.8,  and  the  allotted  number  is  S,  the  accuracy  equals 
4.8  divided  by  5.  or  95  per  cent.  It  will  be  seen  that  a  slide  rule  is 
not  necessary  for  an  xiperation  of  this  kind,  as  the  divisor  is  never  a 
fractional  number. 


Another  circular  scale  and  pointer  snnilar  to  that  described  is 
permanently  attached  in  a  similar  location  to  the  standard.  This 
makes  it  possible  to  station  the  tester  at  the  standard  and  the  helper 
at  the  consumer's  meter,  if  this  disposition  of  the  men  is  considered 
desirable.  It  is  principally  useful,  however,  in  cases  where  the  meter 
to  be  tested  is  not  of  the  regular  pattern,  thereby  making  it  difficult 
to  attach  the  circular  scale.  The  formula  in  this  case  is :  Accuracy 
of  consumer's  meter  equals  allotted  revolutions  of  standard,  divided 
by  the  actual  revolutions  and  fractions  thereof  of  the  standard.  The 
words  "On"  and  "Off"  arc  in  this  case  given  by  the  helper  from 
observation  of  a  white  mark  on  the  disc  of  the  consumer's  meter. 
This  method  requires  the  use  of  a  slide-rule,  as  the  fractional  number 
of  revolutions  is  the  divisor.  It  also  has  the  disadvantage  of  allowing 
the  less  experienced  man  to  make  the  adjustments  on  the  consumer's 
meter.  We  would,  therefore,  recommend  the  method  first  described, 
namely,  that  of  attaching  the  scale  and  pointer  to  the  consumer's 
meter,  except  in  special  cases  where  it  is  found  impossible  to  do  so. 

It  will  be  remembered  that  the  essential  elements  of  a  successful 
meter-testing  system  were  stated  to  be  four  in  number,  namely,  ac- 
curacy, quickness,  low  first  cost  and  cheapness  of  maintenance.  In 
the  foregoing  portion  of  the  description  of  the  standard  it  is  shown 
how  accuracy  and  quickness  are  secured — the  first  principally  by  the 
double-field,  3-scale,  scheme,  and  the  second  principally  by  the  sight 
method  of  determining  the  percentage.  The  third  and  fourth  essen- 
tial elements,  namely,  low  first  cost,  and  cheapness  of  maintenance, 
will  now  be  taken  up. 

The  cost  of  the  standard,  buying  the  regular  meter  parts  from  the 
manufacturer,  and  making  the  special  parts  in  the  company's  machine 
or  meter  shop,  does  not  exceed  $40,  as  against  $170  for  a  first-class 
shunt  ammeter  and  voltmeter. 

The  parts  of  the  standard  are  mostly  regular  meter  repair  parts, 
such  as  are  kept  in  stock  by  all  central  stations.  The  company's 
meter  repair  man  can  make  all  necessary  repairs,  while  each  tester 
can  calibrate  his  own  instrument.  This  is  a  very  decided  advantage 
when  the  expense  and  delay  of  having  indicating  instruments  repaired 
and  calibrated  by  the  manufacturer  is  taken  into  consideration. 

This  system  has  been  in  use  by  the  Brooklyn  "Edison  Company 
from  January  1,  1902,  up  to  the  present  date,  with  the  following 
results : 

Volt-ammeter  checks  have  shown  the  system  to  possess  a  high 
degree  of  commercial  accuracy.  It  has  increased  the  number  of 
meters  tested  in  service  per  team  per  week  65  per  cent.,  as  compared 
with  our  former  records  with  the  ammeter  and  voltmter.  Our  aver- 
age, using  the  standard,  for  the  last  eight  months  of  1902,  and  Jan- 
uary and  February  of  1903,  was  45.1  per  team  per  week,  or  7.52 
per  day,  and  the  maximum  number  tested  by  one  team  in  one  day 
was  14.  The  above  average  of  7.52  per  team  per  day  was  obtained 
notwithstanding  the  fact  that  it  includes  large  meters  up  to  300  amp 
capacity,  special  tests  for  investigation  of  consumer's  complaints  (19.S 
per  cent,  of  the  total  number  tested),  and  that  our  territory  is  very 
extended. 

The  cost  of  maintenance  has  been  very  slight,  and  in  one  case 
where  a  standard  was  allowed  to  fall  and  was  very  seriously  dam- 
aged, we  succeeded  in  repairing  it  in  one  day. 


System  of   Electric  Control  for  New   York    Subway. 


THE  system  of  electric  control  which  has  been  adopted  for  use 
on  the  New  York  Subway  trains  is  similar  to  that  employed 
on  the  Manhattan  Elevated  trains,  and  will  be  supplied  by 
the  General  Electric  Company,  which  also  furnished  the 
Manhattan  electric  control  equipment.  Some  changes,  however,  have 
been  introduced,  the  most  notable  of  which  is  an  attachment  to  the 
master  controller  which  enables  automatic  acceleration  to  be  secured 
without  interference  with  the  manual  operation  of  the  controller. 

The  master  controller  has  twelve  notches  instead  of  ten,  as  with 
the  Manhattan  controller.  The  operating  cylinder  instead  of  being 
directly  attached  to  the  control  handle  is  moved  by  the  handle 
through  the  medium  of  a  spring.  To  secure  automatic  accelaration 
the  motorman  moves  the  operating  handle  notch  by  notch,  the  oper- 
ating cylinder  following,  or  he  can  throw  the  handle  to  either  full 
series  or  full  parallel  position.  In  either  case  the  spring  causes 
the  operating  cylinder  to  follow  the  movement  of  the  handle  until 
it  reaches  a  position  corresponding  to  that  of  the  operating  handle. 
To  prevent  the  operating  cylinder  from  moving  too  rapidly  its  speed 


478 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol..  XI. I,  No.  12. 


is  rcKulnted  by  a  litniliiig  device,  and  the  rale  i<f  I'lirrrnt  input  ii 
regulated  by  a  current  relay  in  »crie»  with  the  ui'iinr  circuit.     Thit 


FIG.  I. — NEW  FORM  OK  CONrAClOK. 


closes  a  local  circuit,  locking  the  master  controller  cylinder  against 
movement  until  the  acceleration  current  has  fallen  sufficiently  to 
release  the  ninstor   i-onirol   cylinder   for  the  next   notch.     In  other 
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the  same  ixjU'iitial,  and  in  the  Mihway  cc|uii)iiii-nt  ilierc  will  be  several 
groups  of  two  and  three  coniactors  each.  This  saves  room  and  also 
avoids  the  nccciiity  of  much  of  the  interconnection  of  the  contactors 
by  heavy  wires. 

An  ini|iruvcd  form  of  contactor  blow-out  lias  also  been  adopted.  It 
is  coiibiilcrcd  by  the  manufacturers  more  cflTicient  than  that  used 
on  the  Manhattan  ciiuipmcnt,  and  by  it  a  considerable  rc(hiclion  in 
weight  has  been  secured  with  a  greater  current  carrying  capacity. 

A  diagram  "f  the  connections  which  will  be  used  in  the  control 
system  adopted  is  shown  in  l-'ig.  2.  Hy  following  out  the  control 
circuits  on  first  notch,  it  will  be  seen  that  the  coils  of  contactors 
6,  7,  9  and  15  are  energized  in  the  order  given.  This  allows  the  main 
current  from  the  motors  to  flow  first  through  contactor  No.  7,  then 
through  contactor  No.  6,  resistances  R-i  to  /'^-8,  motor  No.  i  and 
contactor  No.  15;  then  through  contactor  No.  9  and  resistances  R-7 
to  R-12,  and  then  through  motor  No.  2  to  ground.  On  the  second 
series  notch,  contactors  No.  S  and  No.  10  arc  picked  up,  each  cutting 
out  a  portion  of  the  resistance.  The  remaining  resistance  contactors 
pick  up  until  all  of  the  resistance  is  cut  out,  and  the  full  series 
position  is  reached.  The  connections  on  the  first  parallel  notch  are 
such  tliat  the  current  for  No.  i  motor  passes  through  contactor  No. 
7  and  No.  6,  and  through  resistance  R-i  to  8.  The  current  for  No.  2 
motor  in  pjirallcl  working  passes  through  contactors  No.  8  and  No. 
0  and  resistances  R-7  to  R-12. 

It  will  be  seen  frnm  tlii<;  «taienient  that  the  connections  differ  from 
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-Di.\GRAM  OF  Connections  of  Control  System  for  New    York  Subw.w  Trains. 


words,  the  motorman  in  notching  up  slow'ly  controls  the  train  in 
exaactly  the  same  manner  as  the  ordinary  manually-operated  master 
controller.  The  automatic  feature  comes  into  operation  only  when 
the  rate  at  which  the  operating  handle  is  turned  on  would  allow 
more  than  the  desired  amount  of  current  to  pass  through  the  motors 
if  it  was  limited.  In  ordinary  practice,  however,  the  motorman 
throws  the  handle  to  the  full  parallel  position,  and  the  controller 
cylinder  follows  up,  notch  by  notch,  as  fast  as  the  motor  current 
will  permit. 

An  improvement  has  also  been  made  in  the  form  of  contactor. 
A  view  of  a  pair  of  the  contactors  to  be  used  on  the  subway  cars 
is  shown  in  one  of  the  accompanying  cuts.  As  will  be  noticed,  two 
contactors  are  mounted  on  the  same  base,  instead  of  having  them 
entirely  separate,  as  in  the  Manhattan  equipment.  This  plan  of 
grouping  contactors  has  been  followed  where  two  or  more  are  of 


those  of  the  former  type  M  control  in  tw'o  important  particulars. 
First,  the  resistances  are  divided  into  two  groups,  and  each  group 
is  always  used  with  the  same  motor  and  only  for  that  motor.  The 
other  point  of  difference  lies  ii\  the  fact  that  each  resistance  con- 
tactor short-circuits  one  section  of  the  resistance  only  instead  of 
controlling  in  some  cases  more  than  one.  It  follows  from  this  that 
each  contactor  carries  the  current  of  only  one  motor.  This  arrange- 
ment allows  the  resistance  grids  to  be  made  of  larger  cross-section. 
At  the  same  time  the  number  of  contactors  required  is  not  materially 
increased,  owing  to  the  fact  that  with  the  former  method,  in  some 
cases,  two  contactors  had  to  be  used  in  parallel  when  working  with 
heavy  current.  By  the  arrangement  described  the  actual  number  of 
contactors  is  increased  only  by  two,  viz.,  from  14  to  16. 

The  controller  system  adopted  is  made  under  the   Sprague  and 
General  Electric  patents. 


March  21,  1903. 
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The  Heyland  Induction   Motor. 

(Condmlcd.) 


By  Boy  De    la  Tour. 

WE  must  now  ascertain  by  what  means  it  will  be  possible  to 
preserve  both  the  magnitude  and  direction  of  the  magnetic 
flux,  A  C,  while,  at  the  same  time,  utilizing  an  e.m.f.,  £2, 
which  will  always  be  in  phase  with  that  of  the  source  supplying 
current  to  the  motor. 

We  will  show  that  the  desired  result  may  be  obtained  by  simply 
displacing  all  three  sets  of  brushes  on  the  commutator  in  a  direction 
opposite  to  that  of  the  revolving  magnetic  field. 

This  displacement  of  the  brushes,  which  involves  that  of  the 
different  branches  of  the  winding,  having  taken  place  in  a  direction 
opposed  to  that  of  the  rotation  of  the  magnetic  field,  the  e.m.f.,  ez, 
induced  by  this  revolving  magnetic  field  in  each  of  the  branches 
will,  therefore,  advance  by  an  angle  corresponding  to  that  which 
might  have  been  produced  before  the  brushes  were  moved  (Fig.  3). 

This  e.m.f.,  €2,  retains  the  same  magnitude  as  in  Fig.  2. 

Let  us  suppose  the  displacement  of  the  brushes  to  have  been  such 
that  the  e.m.f.,  A  F,  which  should  be  applied  to  the  brushes  in  order 
to  preserve  the  current  jV  at  its  preceding  value,  falls  along  the 
line  OA;  that  is  to  say,  in  phase  with  the  e.m.f.  of  the  source  of 
current  supply. 

It  is  easy  to  understand  that  this  displacement  of  the  brushes 
has  in  no  way  modified  the  magnitude  and  phase  of  the  fictitious 
magnetic  fllux  of  the  second  winding. 

In  fact,  when  the  brushes  were  moved  backward  in  the  revolving 
magnetic  field,  thereby  making  the  phase  of  the  e.m.f.  applied  to 
these  brushes  lead  forward  by  an  angle  equal  to  the  displacement 
of  the  brushes,  a  forward  lead  of  the  same  amount  with  respect  to 
the  brushes  was  also,  at  the  same  time,  given  to  the  induced  e.m.f. 
€2,  to  the  current  i",  and,  consequently,  to  the  fictitious  magnetic 
flux  produced  by  that  current. 

It  follows  that  the  displacement  of  the  brushes  has  not  changed 
the  instantaneous  position  of  this  fictitious  magnetic  flux  with 
respect  to  the  others. 

This  fictitious  magnetic  flux,  therefore,  remains  in  the  direction 
A  C,  although  the  current  is  in  the  direction  A  G  (Fig.  3). 

The  diagram  shows  that  the  potential  difference,  A  F,  at  the 
brushes  has  a  lead-in  phase  with  respect  to  the  current  iV  produced 
by  the  external  source  of  rotor  current. 

We   must  not   conclude,   however,   that    this   displacement   of  the 
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FIG,    3. — EFFECT    OF    DISI'L.\CING    THE    BRUSHES. 

brushes  is  capable  of  materially  lowering  the  power  factor  of  the 
magnetic  field  which,  in  all  the  diagrams  given,  has  been  assumed 
equal  to  unity. 

It  is  apparent  that  the  current  U"  must  always  be  smaller  ihan 
the  current  J2'  when  the  motor  is  carrying  a  load. 

On  the  other  hand,  the  power  e^iz  wasted  by  resistance  heating 
(Joulean  effect)  in  the  ordinary  winding  itself  amounts  to  only 
two  or  three  per  cent,  of  the  power  which  is  applied  to  the  stator. 

We  may  conclude,  therefore,  that  the  power  csiV  taken  from  the 
external  source  of  current,  and  sent  through'  the  brushes  into  each 
of  the  branches  of  the  stator,  is  very  small,  since  it  itself  remains 
much  below  ^21":,  and,  as  a  general  rule,  does  not  attain  one  per  cent, 
of  the  watted  power  supplied  to  the  primary  winding. 

It  follows  that  the  definite  value  of  cos  ^  for  any  machine  will 
differ  only  by  a  negligible  quantity  from  the  value  of  the  power 
factor  for  the  stator  circuits  alone.  This  is  all  the  more  exact  in- 
asmuch as  a  considerable  amount  of  the  current  sent  into  the  rotor 
through  the  brushes  is  not  wattless. 

Let  us  note  again  that  the  resultant  effect  of  the  currents  h'i" 
is  given,  both  in  magnitude  and  in  phase,  by  the  vector  O  C. 

The  potential  difference,  A  E.  which  must  be  applied  at  the 
brushes,  is  generally  very  low  compared  to  that  applied  at  the  motor 
terminals.  This  potential  difference  may  be  obtained  either  by 
means  of  1  small  auxiliary  transformer  connected  in  parallel  across 


the  motor  terminals,  or  by  means  of  a  winding  of  a  few  turns  placed 
on  the  stator  core. 

When  the  torque  diminishes,  the  slip  decreases.  The  area  of 
the  triangle  0  A  C  diminishes  in  the  same  proportion  as  the  torque. 
The  resultant  magnetic  flux  O  B,  on  the  contrary,  does  not  vary, 
since  it  must  induce  a  constant  e.m.f.  in  the  stator. 

If,  for  this  new  load,  we  wish  to  preserve  a  power  factor  equal 
to  unity,  the  right  line,  A  C,  will  have  to  retain  its  magnitude  and 
direction.  Since  l"  cannot  change,  and  since  €2  depends  on  the  slip, 
the  potential  difference  which  must  be  now  applied  at  the  brushes 
will  not  only  be  smaller  than  in  Fig.  2,  but  will  also  have  a  greater 
inclination  with  respect  to  the  right  line,  O  A. 

It  will  be  necessary,  therefore,  in  order  to  neutralize  the  phase 
dift'erence  in  the  primary,  to  again  displace  the  brushes  and  to 
diminish  the  amount  of  the  potential  difference  applied  to  the 
brushes.  The  latter  adjustment  may  be  obtained  by  means  of 
variable  resistances  inlc-rposcd  in  the  leads  conveying  curftnt  to 
the  brush  connections. 

If,  on  the  other  hand,  the  load  were  increased,  these  operations 
would  naturally  be  reversed. 

When  the  power  factor  is  equal  to  unity,  the  stator  current  has, 
very  nearly,  a  ratio  which  is  substantially  proportional  to  the  torque. 

It  might  perhaps  be  possible,  therefore,  in  certain  cases  to  avoid 
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FIG.   4. — EFFECT  OF  DISPLACING   THE   BRUSHES. 

the  necessity  of  adjusting  the  potential  difference  applied  at  the 
brushes  by  making  use  of  a  transformer  whose  primary  is  con- 
nected in  series  with  the  stator  winding. 

It  is  interesting  to  ascertain  what  would  happen,  if,  without  chang- 
ing the  potential  difference  applied  to  them,  the  brushes  are  dis- 
placed more  than  would  be  necessary  to  give  cos  ^  =.  1,  in  the  pri- 
mary winding. 

The  right  line,  OB  (Fig.  4)  remains  the  same  as  it  would  be  in 
Fig.  3- 

The  distance  OA  will  not  vary;  and,  since  the  torque  remains 
constant,  the  point  C  will  be  on  a  straight  line  passing  through  A 
and  parallel  to  O  B. 

Since,  by  hypothesis,  the  brushes  have  been  displaced  more  than 
was  necessary,  the  vector  A'D,  A'G,  and  A'C  will  have  a  greater 
inclination  with  respect  to  their  right  line  0  A  than  they  have  for 
the  case  illustrated  in  Fig.  3. 

In  order  to  change  0  A  \.o  0  A',  the  slip  must  increase.  This 
circumstance  will  increase  the  e.m.f.  d,  as  well  as  the  current  h". 

But  since  the  fictitious  magnetic  flux  A'C  is  produced  by  this 
current  ij',  its  value  will,  therefore,  be  greater  than  was  the  case 
in  Fig.  3. 

The  inclination  of  the  vector  B  C  resulting  from  the  length  of 
A'C  shows  that  the  power  factor  will  become  negative  in  the  stator 
winding ;  that  is  to  say,  that  the  primary  current  through  the  stator 
will  now  lead  the  e.m.f.  applied  at  the  motor  terminals 

We  might  expect  this  result,  which  could  also  be  attained  by 
retaining  the  same  position  of  the  brushes  as  in  Fig.  3,  and  simply 
increasing  the  value  A  F  oi  the  potential  difference  applied  to 
these  brushes. 

These  points  having  been  established,  we  will  now  show  how 
easily  the  diagram  may  be  corrected  for  magnetic  leakage  and  for 
the  resistance  of  the  stator  winding. 

In  designing  an  induction  motor,  we  generally  assume,  at  the 
beginning,  the  resultant  magnetic  density  in  the  air-gap  and  the 
peripheral  velocity  of  the  rotor. 

The  latter  seldom  exceeds  25  metres  (82  ft.)  per  second;  the 
resultant  magnetic  density  varies  according  to  the  size  and  char- 
acter of  motor,  between  2.500  and  3,500  gausses. 

Knowing  the  output  and  speed,  the  electromagnetic  (tangential) 
effort  (magnetic  pull)  at  the  periphery  of  the  stator  may  be  deter- 
mined. We  then  calculate  the  reaction  of  the  secondary  winding, 
or.  in  other  words,  the  value  of  the  fictitious  magnetic  flux  above 
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incnlioiicd,  without  piiyiiiK  aitrntiun,  iur  the  iiiuiiiciii,  tu  ihr  llcy- 
lunU  |iriiici|>le. 

It  Mill  then  be  possible  tu  iiiUicutc,  in  l-ig.  5,  the  value  OU  of 
the  rekultiiiit  llux,  us  well  as  the  value  O  .-l  u(  the  fictitinus  magnetic 
rtu.\,  r. «l>i.  of  the  rolor,  and.  to  also  deleinnne  the  vector  A  li, 
which  repre.Nents  that  portinn,  <l>i,  of  the  lictiiious  niiiKuciic  iUix 
of  the  stator  which  penetrate;,  the  .lecoiulary  euro. 

If  the  tori|UC  is  not  to  be  varied  when  the  brushes  are  applied  to 
the  commutator,  the  point  C  must  fall  on  a  riKht  Ime,  ./  C',  parallel 
to  O  U. 

Owing  to  magnetic  leakage,  this  point  C  will  fall  beyond  the  jjonit 
C,  obtained  by  the  intersection  of  the  right  line,  //  C,  with  the 
right  line,  Bt",  parallel  to  O  .1. 

Let  us  select  the  position  of  this  point  C".  The  vector  ./  C  will 
represent  the  lictitions  magnetic  llu.\  produced  by  the  current  sent 
from  an  external  source  into  the  secondary  or  stator  winding  by 
means  of  the  brushes. 

The  resultant  fictitious  magnetic  tUi.x  of  the  rotor  will  be  repre- 
sented in  magnitude  and  direction  by  O  C. 

In  order  to  obtain  equilibrium,  B  C  nuist  be  ciiual  to  that  portion 
of  the  primary  fictitious  magnetic  flux  which  passes  through  the 
air-gap. 

If  now  wc  plot,  along  BC  prolonged,  the  distance  BH,  equal 
to  the  primary  leakage — that  is  to  say,  equal  to  «I>i  (Fi  —  i) — and 
if  we  plot,  along  O  C,  the  distance  //  K.  representing  the  secondary 
<l>j  (Vi  —  l).  then  the  vector,  O  K,  will  indicate,  both  in  magnitude 
and  in  direction,  the  resultant  magnetic  flux  in  the  stator. 

This  resultant  flux  induces  an  e.ni.f.,  O  M ,  which  lags  90°  behind 
O  K,  and  which  differs  but  slightly  from  the  potential  difTcrence, 
E\,  at  the  motor  terminals.     If  it  be  required  that  the  power  factor 

L. 
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FIG.   5. — FLU.X  V.\LUES. 

shall  be  equal  to  unity,  this  induced  e.m.f.,  O  M,  must  be  parallel 
to  B  C,  which  represents  the  stator  current. 

If  this  were  not  the  case,  it  would  be  necessary  to  reconstruct 
the  diagram,  starting  from  a  point  C,  situated  at  some  other  point 
along  the  line  A  C . 

When  once  this  condition  is  fulfilled,  the  ohmic  drop,  RiU,  is  to 
be  plotted  on  O  N  prolonged,  being  indicated  by  the  distance  0  M. 

The  difference  of  potential  at  the  terminals  will  then  be  repre- 
sented by  the  length  N  M. 

If  we  also  draw  A  D  equal  to  €2,  and  H  G  ^  RJ:",  the  difference 
of  potential  which  must  be  applied  to  the  motor  brushes  will  be 
represented  by  the  distance  A  F.  The  right  line,  A  L,  being  drawn 
parallel  to  iV  M,  the  angle,  L  A  F,  will  indicate  the  extent  to  which 
the  brushes  must  be  displaced. 

Before  closing  this  study,  we  may  observe  that,  if  the  stators 
were  constructed  as  indicated  hereinabove,  serious  sparking  would 
inevitably  result  at  the  brushes. 

These  sparks  are  due  to  the  high  self-induction  of  the  portions 
of  the  stator-winding  which  are  short-circuited  at  the  brushes. 

As  the  number  of  conductors  per  pole  is  always  somewhat  lim- 
ited, a  variation  of  the  magnetic  flux  will  occur  when  one  of  these 
conductors  is  cut  out  of  circuit  by  the  short-circuiting  action  of 
the  brushes. 

The  effect  of  this  variation  is  to  retard  the  reversal  of  current 
in  the  portions  of  the  winding  w-hich  are  at  the  commutation  point, 
and  to  occasion  an  excessive  potential  difference  between  the  col- 
lector and  the  trailing  end  of  the  brush. 

It  is  this  excessive  difference  of  potential  which  is  the  direct 
cause  of  the  sparking.  To  avoid  this  undesirable  sparking,  the  com- 
mutator segments  are  shunted,  i.  e.,  partly  circuited,  by  means  of 
resistances. 

It  is  evident  that  the  shunting  resistances  not  only  complicate 
the  construction  of  the  motor,  but  also  absorb  some  energj-. 

It  would  probably  be  difficult  to  predetermine  by  calculation  the 


propii  amoimt  of  rcsiilance  to  Ik-  nnerpoM-d  between  any  lwt> 
conHcrittivr  commutator  Aexments.  The  resistance  should  be  de- 
termined by  experiment  after  the  machine  has'  been  finished.  It 
would  seem  that  by  increasing  the  number  of  active  conductors 
per  pole,  as  well  us  the  number  (jf  cunMnulatur  segments,  the  im- 
portance of  ilu-se  resistances,  and  of  the  currents  which  pass  tiirough 
them,  might  tie  materially  reduced.  These  resistances,  thus  ar- 
ranged, form  a  circuit  which  has  much  resemblance  to  the  short- 
circuiting  ling  of  the  sciuirrel-cage  winiling,  and  practically  the 
t-onnmUatoi  M-gments  and  slumting  resistances  would  doubtlesH 
take  the   form  of  such  a  ring,  having  a  defmile  resistance, 

I.tioking  .'It  the  matter  closely,  we  observe  that  the  currents  in 
these  resistances  modify  the  currents  which  would  otherwise  pass 
through  the  rotor  winding. 

We  can,  in  the  diagram,  retain  the  action  of  these  first  currents, 
and  superpose  the  magnetic  effect  of  those  which  circulate  through 
the  winding  and  the  connnutator  shunting  resistances. 

These  currents  must  be  in  phase  with  the  e.m.f.  which  produces 
them,  and,  consequently,  they  must  lag  90°  with  the  resultant  fi<-ld 
O  B  in  the  air-gap.  They  will,  therefore,  produce  a  fictitious  mag- 
netic flux,  having  the  direction  UA.  and  they  will  tend  at  the 
same  time  to  increase  the  torque. 

It  will,  therefore,  be  possible,  thanks  to  their  presence,  to  diminish 
slightly  the  secondary  current,  i7,  in  order  that,  finally,  the  length 
of  the  vector,  OA,  may  retain  its  original  value.  It  is  seen,  there- 
fore, that  the  currents  passing  through  the  shunting  resistance  of 
the  commutator  are  not  useless.  The  ohmic  drop  which  they  pro- 
duce in  the  conductors  is  compensated  by  a  reduction  in  the  amount 
of  the  current  iV. 

Let  us  note  further  that  since  the  slip  at  the  instant  of  starting 
is  easily  thirty  times  greater  than  when  running  at  full  load,  the 
currents  in  the  commutator  shunting  resistances  will  increase  in 
the  same  ratio. 

It  will,  therefore,  be  necessary  to  make  these  resistances  of  large 
current-carrying  capacity,  in  order  to  prevent  their  burning  out 
when  starting  the  motor. 

To  sum  up,  the  arrangement  devised  by  Mr.  Heyland  enables  a 
power  factor  equal  to  unity  to  be  obtained  at  all  loads.  This  prop- 
erty of  the  Heyland  motor  type,  which  is  already  an  advantage  in 
itself,  would  seem  to  be  further  enhanced  by  the  possibility  of  its 
enabling  motors  to  be  designed  with  larger  air-gaps  than  those  of 
present  motors. 

But  the  constancy  of  the  power  factor  under  changes  of  load  can 
only  be  obtained  by  regulating,  in  some  way,  the  potential  difference 
applied  to  the  brushes,  or  by  the  simult;ineous  use  of  both  means 
of  regulation. 

The  ordinary  induction  motors,  as  a  substitute  for  which  the 
Heyland  system  is  proposed,  give  at  full  load,  when  well  designed, 
a  power  factor  equal  to  0.9,  which  decreases  slightly  with  the  load, 
and  is  still  as  high  as  about  0.87  when  the  torque  falls  down  to 
about  J4  of  its  normal  value. 

In  order  to  raise  the  power  factor  from  0.9  to  i.o,  it  is  necessary, 
in  the  Heyland  motor,  to  provide  the  rotor  with  the  commutator 
and  an  outfit  of  brushes ;  it  is  also  necessary  that  all  the  segments 
of  this  commutator  be  shunted  by  resistances  mounted  on  the  rotor. 
It  is  also  necessary,  except  in  a  few  particular  cases,  to  transform 
the  primary  e.m.f.,  in  order  to  obtain  the  necessary  potential  differ- 
ence to  be  applied  to  the  brushes ;  and  this  potential  difference 
must  be  regulated  by  hand  within  rather  wide  limits. 

The  principal  merit  of  induction  motors  consists,  without  doubt, 
in  their  great  simplicity  of  construction,  which  enables  them  to 
operate  without  requiring,  so  to  speak,  any  attention  or  repairs. 

In  order  to  slightly  improve  the  power  factor,  and  to  raise  it 
from  0.9  to  1.0,  a  motor  even  more  complicated  than  a  direct- 
current  motor  has  been  devised,  w-hich,  owing  to  the  losses  in  the 
commutator  shunting  resistances,  has  an  efficiency  materially  lower 
than  that  of  the  present  induction  motors ;  and,  besides,  it  is  by 
no  means  certain  that  in  practice,  when  once  sold  and  put  in  oper- 
ation, the  new  machines  w-ill  remain  constantly  regulated  for  a 
power  factor  equal  to  unity. 

Under  such  conditions,  what  are  the  prospects  of  success  for  this 
invention  ?    The  future  will  tell. 

The  author  prefers  to  abstain  from  answering  this  question,  first, 
in  order  to  avoid  the  appearance  of  being  too  pessimistic,  and,  second, 
because  he  has  a  firm  belief  that  others  will  not  fail  to  discover 
new  improvejnents,  perhaps  new  inventions  even,  which  will  event- 
ually make  the  induction  motor  the  ideal  machine. 
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Electric  Railways  in  Sweden. 


By  Arvid  Westerbeku. 

IN  a  communication  to  your  columns  (January  24,  1903)  the  writer 
referred  to  a  report  submitted  by  Mr.  R.  Dahlander  to  the 
Royal  Swedish  Railroad  Administration  on  the  practicability 
of  substituting  electric  for  steam  power  in  the  operation  of  the 
government  railroads.    Below  a  short  abstract  of  this  report  is  given : 

Since  the  traffic  on  the  Swedish  railroads  is  relatively  small,  a 
system  with  low  tension  would  be  too  expensive,  and  consequently 
the  use  of  direct  current  is  impossible.  A  three-phase  system  would 
be  too  complicated,  because  of  the  necessary  two  or  three-contact 
lines,  which  would  cause  trouble,  especially  in  tunnels  and  at 
the  stations.  Therefore,  a  high-tension,  single-phase  system  is  the 
only  feasible  one. 

Three  of  the  e-xisting  systems  of  this  kind,  none  of  which  is  in 
practical  use  yet,  were  then  taken  into  consideration,  viz. :  the  Ward 
Leonard  system  adopted  by  the  Oerlikon  Company,  Ziirich ;  the 
Arnold  system  and  the  Lamme-Westinghouse  system. 

The  natural  power  sources  of  Sweden  are  very  abundant.  Based 
on  the  report  of  Mr.  J.  Gustaf  Richert  on  the  waterfalls  and  of 
Mr.  E.  Wallgren  on  the  peat  pits,  the  accompanying  map  has 
been  drawn,  showing  the  location  of  the  most  convenient  power 
sources.  The  water  power  sources  are  indicated  by  a  circle  contain- 
ing a  dot,  and  the  peat  stations  by  a  black  circle.  The  following 
table  gives  the  most  important  data  of  these  staticJns : 
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Nos.  12,  18,  19,  21  and  22  are  peat  stations.  The  horse-power 
needed  are  calculated  according  to  the  present  railroad  time  tables. 

The  greatest  distance  from  any  one  power  station  to  the  most 
remote  point  of  its  district  is  100  miles.  This  makes  possible  that 
in  case  of  emergency  neighboring  stations  can  help  each  other. 

The  estimate  of  cost  is  made  for  the  Ward  Leonard  system  and 
for  a  feeder  tension  of  40,000  volts  and  a  contact  line  tension  of 
7,500  volts,  although  the  voltages  probably  could  be  taken  consider- 
ably higher — 60,000  and  15,000  volts  respectively.  The  frequency 
is  supposed  to  be  25  periods  per  second.  The  most  important  figures 
of  the  estimate  are  the  following : 

Cost  of  water   power:    i-H.P.   at  generator   shaft   per  year 

Cost  of  peat  power:    i-H.P.  at  generator  shaft  per  year   


$10.00 
19-50 

These  figures  include  interest,  amortization  and  repairs  of  the 
complete  power  house.  If  the  electric  system  is  adopted  by  degrees, 
so  that  when  new  motive  power  is  needed  electric  locomotives  will 
be  added,  no  extra  cost  will  arise  for  the  rolling  stock.  The  esti- 
mated outlay  for  feeders,  transformers,  contact  lines  and  everything 
connected  therewith  is  $13,500,000. 

The  operating  expenses  per  year  will  thus  be : 


3!^%    interest   on    $13,500,000 
Sinking 


$473,000 
473.000 
804,000 
420,000 
181,000 


ng    fund   and    repairs 

8o,400-H.P.   water  power    

2i,6oo-H.P.     peat    power     

Additional  cost  of  administration  and  extra  costs 

Total     $2,351,000 

The  saving  by  introducing  the  electric  system  depends  chiefly  on 
the  price  of  coal,  which  some  years  ago  reached  $6.75  per  ton,  but 
now  has  gone  down  to  $4.05.  Supposing  the  latter  price  to  prevail, 
the  saving  would  be  $1,950,000  per  year;  or  with  coal  at  $5.40  per  ton, 
the  saving  would  be  $2,400,000. 

An  appro.ximate  estimate  of  the  operating  expenses  per  year  with 
the  Lamme  system  shows  the  sum  of  $2,030,000. 

These  figures  are  for  the  entire  railroad  system,  while  for  some 
sections  of  it  the  conditions  are  much  more  favorable  for  electric 
traction.     It  is  unquestionable  that  the  traffic  of  the  railroads  will 


increase  considerably  after  the  adoption  of  the  electric  system, 
and  the  operating  cost  will  not  increase  in  the  same  proportion. 

Based  on  the  calculations  made,  Mr.  Dahlander  expresses  as  his 
opinion  that,  by  using  a  single-phase  current  system,  it  will  soon  be 
possible  to  operate  the  Swedish  Government  roads  cheaper  than  at 
present.  But  even  if  this  were  not  the  case,  the  national  economical 
gain  resulting  from  the  electric  system — coal  importation  for  rail- 
roads then  being  no  longer  necessary — would  be  reason  enough  to 
accept  it. 

The  adoption  of  the  new  system  must  be  made  in  the  following 


M.\P  OF  SWEDISH  R.MLWAY  SYSTEM  W  ITH  POWER  SOURCES. 

way,  in  order  to  avoid  throwing  away  useful  material :  When  new 
locomotives  are  required,  electric  ones  are  to  be  provided  for  use  on 
a  section  electrically  equipped.  Interest  and  amortization  of  the 
capital  expended  will  then  be  paid  by  the  saving  in  operating  cost. 

Finally,  Mr.  Dahlander  suggests  further  investigations  in  the 
matter  and  arrangements  for  experiments  on  electric  traction  on  a 
short  section  of  the  government  roads. 

Mr.  Dahlander's  report  is  published  in  extenso  in  the  Swedish 
periodical,  Teknisk  Tidskrift,  of  January  10.  17  and  24.  From  this 
publication  I  have  made  this  abstract. 
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Mcctinu  of    Iiulcpciulcni  Tclcplionc    Association  of 
Maine. 


At  a  mccling  of  the  above  named  aNSociation  at  West  I'aris,  Mc, 
March  y,  the  following  oflkers  were  elected  for  the  ensuing  year: 
President,  Lewis  A.  Goudy.  Northeastern  Telephone  Company,  Port- 
land;  first  vice-president,  R.  L.  Cummings,  Citizens'  Telephone  Com- 
pany, South  Paris;  second  vice-president,  P.  C.  Chandler,  Pine  Tree 
Telephone  Company,  New  Gloucester;  secretary,  E.  L.  Durgan, 
Northeastern  Telephone  Company,  Portland;  treasurer,  F.  L.  Wy- 
man.  West  Paris  and  Curtis  Hill  Telephone  Conipany.  West  Paris. 
Executive  Committee— U.  G.  Mclntirc,  Waterford ;  John  11.  True, 
New  Gloucester;  Dr.  P.  II.  Packard,  West  Paris;  E.  W.  Gross, 
Auburn;  E.  L.  Tibbetts,  I.ewiston;  George  H.  Jones,  O.xford;  H. 
C.  Cook,  Casco. 

A  unanimous  vote  of  thanks  was  extended  to  President  Cioudy 
for  his  explanation  of  the  independent  telephone  situation  in  Maine 
and  New  England,  and  he  was  authorized  and  reiiucstcd  to  represent 
all  independent  telephone  companies  who  are  members  of  the  asso- 
ciation, none  of  which  arc  in  afhliation  with  or  under  contract  to  the 
New  England  ( lU-ll)  Company,  or  its  allies  or  licensees,  tiic  Eastern 
Company  and  otliers,  who  have  sold  out  to  or  become  under  branch 
line  contract  with  the  New  England  and  are  thereby  controlled  by  it. 

The  independent  companies,  for  whom  Mr.  Goudy  is  authorized 
to  appear  as  advocating  the  "repeal  of  the  un-American  monopoly 
law"  which  was  placed  on  the  statutes  of  Maine  in  1895,  are  the 
Northeastern  Telephone  Company,  Pine  Tree  Telephone  Company, 
Curtis  Hill  &  West  Paris  Telephone  Company,  Bryant's  Pond  & 
Paris  Telephone  Company,  Greenwood  &  Woodstock  Telephone 
Company,  Citizens'  Telephone  Company,  South  Paris,  Norway 
Local  Telephone  Company,  Paris  &  Sumner  Telephone  Company, 
East  Milton  Telephone  Company,  Greenwood  Local  Telephone 
Company. 

With  regard  to  the  status  of  the  association,  Mr.  Goudy  writes 
us  as  follows: 

This  association  was  organized  in  October,  1901,  with  Mr.  M.  S. 
Bird,  of  the  Eastern  Telephone  Company,  of  Rockland,  Maine,  as 
its  president,  intercommunicating  contracts  having  been  made  by 
the  Eastern  Company  with  many  of  the  rural  and  village  exchange 
lines.  A  short  time  after  these  contracts  were  executed,  the  Eastern 
Company  merged  its  interests  with  the  New  England  Telephone  & 
Telegraph  Company,  licensee  of  the  Bell  Company. 

This  action  created  a  great  deal  of  bitter  feeling  on  the  part  of 
the  rural  companies,  who  had  thus  been  led  into  an  alliance  with 
the  Bell  monopoly,  which  demanded  the  discontinuance  by  the  inde- 
pendents, of  their  own  transmitters,  substituting  therefor  the  Bell 
transmitters.  The  refusal  to  accept  such  conditions  led  to  the  Bell 
Company  refusing  to  transmit  messages.  This  in  addition  to  increase 
of  toll  charges  and  advance  in  rates  at  certain  points,  has  created 
a  decided  agitation  against  the  New  England  (Bell)  Company,  and 
the  Eastern,  its  latest  acquisition.  Mr.  Bird  did  not  resign  the 
presidency  of  the  association,  but  he  was  superseded,  at  their  recent 
meeting,  by  L.  A.  Goudy,  vice-president  and  general  manager  of 
the  Northeastern  Telephone  Company,  which  is  the  only  independent 
company,  with  broad  state  charters,  in  New  England. 

The  Northeastern  Company  is  building  trunk  lines  and  installing 
large  exchanges  in  the  principal  cities  in  Maine,  beginning  with 
Portland,  using  the  Strowger  system  for  its  large  exchanges,  and 
the  manual  and  selective  party  line  systems  for  its  village  exchanges 
and  rural  service.  It  will  expend  nearly  half  a  million  dollars  on 
its  new  exchanges  and  installation  of  its  system  in  Maine  and  New 
Hampshire  during  1903.  It  is  an  aggressive  representative  of  the 
rural,  independent  companies,  which  it  is  working  in  harmony  with 
for  the  expansion  of  independent  telephony. 

The  New  England  Company  has  been  forced  to  join  in  the  repeal 
of  the  so-called  "monopoly  law"  of  Maine,  whereby  any  other  com- 
pany in  the  State  is  debarred  from  entering  into  competition  with  or 
paralleling  the  lines  of  the  Bell  system.  This  piece  of  un-American 
legislation  has  been  wiped  out  through  the  aggressive  action  of  the 
independents,  supported  by  the  Maine  State  Grange  (which  desires 
rural  telephone  connections).  Immediately  in  connection  with  this 
action,  however,  the  move  was  made  by  the  Bell  Company  to  engraft 
seriously  hampering  legislation,  whereby  this  company,  its  allies  or 
representatives,  could  force  suspension  of  construction  of  lines  by 
appeal  from  the  decisions  of  municipal  officers  of  towns  and  cities, 
granting  rights   to   independent   companies   to   the   Supreme   Court, 


which  would  cause  long  dclay.s  and  discouraging  results.  This  action 
IS  being  sharply  opposed  by  the  Northeastern  Telephone  Company 
and  uihcrs  in  harmony  with  its  policy  for  broader  expansion  of  the 
telephone  business. 


American  Electrochemical  Society. 


The  third  general  meeting  of  the  American  Electrochemical  Society 
will  be  held  April  16-18,  in  the  assembly  hall  of  the  Chemists'  Clul), 
108  West  One  Hundred  and  Fifty-fifth  Street,  New  York. 

On  Thursday  evening,  April  16,  there  will  be  a  reception  of  mem- 
bers and  guests  in  the  parlors  of  the  German  Liederkranz,  followed 
by  a  subscription  ban(|uet  in  the  same  building,  at  $3  per  plate.  On 
I-'riday  evening  the  society  will,  by  special  invitation,  be  the  guests 
of  the  American  Institute  of  Electrical  Engineers  at  their  extra 
meeting,  held  in  the  assembly  hall  of  the  Chemists'  Club,  at  which, 
after  an  introduction  by  President  Scott,  Mr.  W.  J.  Hammer  will 
read  a  paper  entitled  "Radium  and  Other  Radioactive  Substances, 
and  Certain  Phosiihorcscent  and  Fluorescent  Substances ;  The  Prop- 
erties and  Applications  of  Selenium;  The  Treatment  of  Disease  by 
Ultra-Violet  Kays."  On  Saturday  evening  Prof.  Jos.  W.  Richards 
will  deliver  his  presidential  address,  after  which  there  will  be  a 
demonstration  of  the  Cooper  Hewitt  mercury  lamp  by  Dr.  Max  von 
Recklinghausen.  Later  in  the  evening  there  will  be  a  German- 
American  smoker  (Kneipe)  at  the  Chemists'  Club.  Following  is  a 
list  of  the  papers  thus  far  announced: 

Constant  Voltage  and  Constant  Current  Separations,  by  Wilder 
D.  Bancroft.  Experimental  Study  of  Some  Electrode  Effects,  by 
M.  T.  Barnes,  Ph.  D.  The  Electrolysis  of  Water,  by  J.  W.  Richards, 
Ph.  D.,  and  W.  S.  Landis.  Experiments  with  Metallic  Diaphragms, 
by  Wilder  D.  Bancroft,  Ph.  D.  The  Protective  Action  of  Zinc 
Chloride  on  Metallic  Iron,  by  C.  J.  Reed.  Insulating  Materials;  A 
Field  for  Chemists,  by  M.  Von  Recklinghausen,  Ph.  D.  A  Histor- 
ical Review  of  the  Storage  Battery,  with  Illustrations,  by  H.  B. 
Coho.  The  Use  of  Pyroxylinc  in  Electric  Storage  Batteries,  by 
Elmer  A.  Sperry.  The  Concentration  Changes  in  the  Electrolysis 
of  Brine,  by  W.  H.  Walker,  Ph.  D.  The  Influence  of  Some  Im- 
purities in  Salt  Upon  the  Yield  of  Soda  by  the  Amalgam  Process, 
by  J.  W.  Walker,  Ph.  D.  The  Corrosion  of  Metals  by  Electrolysis, 
by  A.  A.  Knudson.  Modern  Electrolytic  Copper  Refining,  by  Titus 
Ulke,  M.  S.  Note  on  the  Composition  of  Electroplating  Solutions, 
by  N.  S.  Keith.  Ph.  D.  The  Formation  of  Nitric  Acid  Under  Elec- 
tric Influences,  by  C.  W.  Volney,  Ph.  D.  Note  on  Electrical  Endos- 
mose,  by  Wilder  D.  Bancroft,  Ph.  D.  Ions  and  Electrons,  by  Louis 
A.  Parsons,  Ph.  D.  Uniformity  in  Electrochemical  Equivalents, 
by  Carl  Hering.  Electromotive  Force  of  Alloys,  by  W.  D.  Bancroft, 
Ph.  D.  Electrolytic  Production  of  Metallic  Compounds,  by  C.  F. 
Burgess,  E.  E.,  and  Carl  Hambuechen,  Ph.  D.  The  Electrodeposition 
of  Metals  Upon  a  Rotating  Cathode,  by  J.  G.  Zimmerman.  Electro- 
l3rtic  Conduction  Without  Electrodes,  by  A.  B.  Marvin.  A  New- 
Type  of  Electrolytic  Cell,  by  P.  G.  Salom.  Potentials  of  Zinc  in 
Aqueous  Solutions,  by  H.  E.  Patten  and  W.  R..  Mott.  Notes  on 
Electrolytic  Deposition  of  Nickel,  by  Woolsey  McA.  Johnson.  What 
is  the  Capacity  of  Molecules  for  Electric  Charge  in  Electrolysis,  by 
Alfred  H.  Cowles.  Exhibit  of  Aluminum  Corrosion,  by  J.  A.  Stein- 
metz.     Exhibit  of  New  Apparatus,  by  A.  Eimer. 


Reasons  for  Travel  Congestion  in  New  York. 


An  interesting  address  was  delivered  before  the  Men's  Club  at  the 
Judson  Memorial  Church,  last  week,  by  President  H.  H.  Vreeland, 
of  the  Metropolitan  Railway  Company,  on  "slow  trolleys"  in  New 
York  City,  and  the  reasons  for  them. 

"Street  railroads  were  never  built  for  rapid  transit,"  said  Mr. 
Vreeland.  "They  were  never  intended  for  it.  In  spite  of  the  fact 
that  the  average  headway  in  New  York  City  is  closer  than  in  any 
other  city,  and  with  cars  running  at  an  average  speed  of  eleven  miles 
an  hour,,  there  is  not  an  electric  line  in  the  city  below  Twenty-third 
street  where  the  cars  can  be  operated  under  present  street  conditions 
as  fast  as  the  horse  cars  of  ten  years  ago." 

He  told  of  the  increase  of  the  traffic  of  the  city  from  thirty-seven 
to  one  thousand  millions  a  year.  Illustrating  the  proportion,  he 
said  that  on  last  Wednesday  there  had  been  eighty  thousand  more 
passengers  carried  by  his  company  than  for  the  same  day  in  1902. 

"You  will  readily  see,''  continued  Mr.  Vreeland,  "that  the  opening 
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of  the  subway  is  only  a  question  of  a  day,  for  by  tiie  end  of  this 
decade  one  thousand  millions  of  passengers  will  have  to  be  moved 
a  year  in  the  boroughs  of  Manhattan  and  the  Bronx  alone.  The 
total  number  of  passengers  a  year  on  all  the  steam  railroads  in  the 
country  is  only  620,000,000. 

"Not  only  must  provision  be  made  for  the  traveling  of  the  two 
millions  of  inhabitants  of  Manhattan  and  the  Bronx,  but  for  fifty 
per  cent,  of  the  population  of  the  cities  and  towns  within  fifty  miles 
of  the  metropolis.  The  people  of  those  outlying  cities  come  here  for 
their  shopping,  their  work  and  for  their  amusement. 

"Newark,  with  a  quarter  of  a  million  of  inhabitants,  has  only 
one  theatre;  Brooklyn,  with  more  than  a  million,  has  only  four 
theatres,  and  Yonkers,  a  flourishing  little  city,  has  one  music  hall, 
where  occasionally  a  traveling  company  gives  a  performance.  To- 
night sixty  thousand  persons  are  sitting  in  theatres  along  the  line 
of  Broadway  from  Fourteenth  to  Forty-fifth  Street.  They  will  all 
wish  to  go  home  at  once.  No  matter  how  many  cars  we  run,  they 
are  all  full." 


Recent  Electrochemical  Developments. 


By  Clinton  Paul  Tovvnsend. 


ELECTRIC  FURNACE. 

An  electric  furnace  designed  by  Albert  A.  Shade,  of  Chicago,  for 
fusing  the  raw  materials  of  glass  manufacture,  is  a  modifrcation,  and 
in  some  respects  a  simplification,  of  the  furnace  of  the  same  inventor. 
described  in  the  issue  of  November  29,  1902.  Essentially  the  new 
construction  comprises  an  inclined  tubular  conduit  through  a  fire- 
brick pier,  the  conduit  being  fitted  with  means  for  the  introduction 
of  the  charge  and  the  withdrawal  of  the  melt,  and  several  inter- 
mediate pairs  of  axially  aligned  electrodes  for  accomplishing  the 
fusion. 

Several  gas  burners  are  provided  in  the  portion  of  the  conduit 
above  the  electrodes  for  the  preliminary  heating  of  the  charge,  and 
a  jacketed  conveyor  and  hopper  provide  for  the  more  complete 
utilization  of  the  heated  gases.  Magnets  placed  within  recesses  in 
the  fire-brick  beneath  the  conduit  direct  the  several  arcs  downwardly 
upon  the  moving  charge,  one  magnet  being  provided  for  each  arc, 
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IMHOFF    BIPOLAR    ELECTRODE. 

and  its  effect  confined  thereto  by  shields  consisting  of  iron  plates 
interposed  between  the  magnets.  Aside  from  details  of  construction, 
the  furnace  differs  from  that  heretofore  described  mainly  in  the 
omission  of  any  means  for  retarding  or  momentarily  arresting  the 
progress  of  the  charge  as  it  comes  into  proximity  to  the  successive 
arcs. 

BIPOLAR   ELECTRODE. 

Dr.  Paul  Imhoff,  of  Liverpool,  whose  work  in  relation  to  the  elec- 
trolytic production  of  chlorates  is  well  known,  now  ofifers  a  bipolar 
electrode  intended  particularly  for  this  work,  the  construction  being 
such  as  to  economize  platinum  as  much  as  possible.  Platinum  alone 
has  been  found  suitable  for  use  as  the  anode  in  the  electrolysis  of 


brine  under  any  conditions  capable  of  giving  rise  to  oxygen  or  to 
o.xygen  compounds  of  chlorine,  and  its  increasing  cost  lends  im- 
portance to  every  effort  made  to  reduce  the  quantity  required.  In 
this  country,  platinum  in  the  form  of  foil  of  extreme  thinness  backed 
by  sheet-copper  is  used,  but  abroad  the  tendency  is  toward  the  use 
of  the  metal  in  the  form  of  wires,  strips  or  gauze.  Such  open  con- 
struction necessitates  the  interposition  between  the  positive  and  neg- 
ative sides  of  the  double  electrode  of  a  non-conducting  partition 
plate,  faced  on  the  one  side  by  the  platinum  anode  and  on  the  other 
by  the  cathode  of  base  metal  or  carbon,  these  two  faces  being  in 
metallic  connection  through  or  around  the  plate  in  order  that  the 
electrode  as  a  whole  when  placed  in  the  electrolyte  between  the  pos- 
itive and  negative  leads  may  acquire  opposite  polarities  on  opposite 
sides. 

In  the  construction  shown  in  the  accompanying  figures  the  sup- 
porting plate,  c,  of  glass  or  slate  is  fitted  with  ribs  or  distance  strips, 
d.  The  anode  wires,  a,  of  platinum  on  the  one  side,  and  the  cathode 
bars,  h,  of  iron  or  carbon  on  the  other,  rest  in  contact  with  these 
distance  strips,  and  are  firmly  bound  in  position  by  leading  the 
platinum  wires  through  or  around  the  plate  and  firmly  attaching 
them,  by  soldering  or  otherwise,  to  the  bars.  This  construction 
not  only  gives  a  unitary  structure  capable  of  being  removed  bodily 
from  the  bath,  but  provides  an  effective  electrical  connection  between 
the  opposite  sides  of  the  electrode.  The  novelty  of  the  invention  is 
not  broad,  being  substantially  limited  to  the  means  by  which  the 
conductive  faces  are  bound  together  by  leading  the  platinum  wires 
through  or  around  the  dielectric  plate.  In  this  art,  however,  the 
small  advances  merit  consideration. 


Dutch  Cable   Landing  at  Guam. 


Formal  application  has  been  made  by  a  Dutch  cable  company  to 
the  United  States  Government  for  permission  to  "land  a  cable  at 
the  Island  of  Guam  to  connect  with  the  transpacific  cable  now  in 
course  of  construction.  The  other  end  of  this  cable  will  be  at  Mar- 
shall Island,  in  the  South  Seas,  where  it  will  connect  with  the  Dutch 
and  German  systems  of  cables  already  laid. 

The  Department  of  Justice  has  decided  to  grant  this  landing  right, 
but  at  the  Navy  Department  there  is  a  feeling  that  it  is  not  altogether 
wise  from  a  naval  viewpoint  to  permit  the  Dutch  company  to  estab- 
lish a  station  at  Guam.  For  this  reason  certain  charts  and  soundings 
which  the  Dutch  company  desires  to  use  in  laying  the  cable  have  not 
yet  been  turned  over  to  that  concern.  The  Navy  Department  before 
doing  so  will  consider  the  effect  of  the  Dutch  cable  from  a  strategical 
point  of  view. 

Germany  and  Holland  are  operating  hand  in  hand  in  their  policy 
of  constructing  cables,  which  will  give  them  cable  connection  with 
their  possessions  in  the  East,  independent  of  the  English  cables. 
Two-thirds  of  the  total  cable  lines  of  the  world  are  under  English 
control.  German  companies,  which  in  time  of  war  would  be  forced 
to  allow  the  German  Government  to  control  their  lines,  have  already 
laid  many  lines  in  the  South  Seas,  but  even  by  using  all  the  avail- 
able Dutch  cables  they  have  yet  no  cable  communication  independent 
of  English  connections  from  the  Orient  to  Berlin. 

If  a  Dutch  cable  goes  into  Guam,  Germany  will  have  a  line  of 
direct  communication  from  her  South  Sea  possessions  to  Berlin 
without  resorting  to  English  controlled  lines.  The  conditions  under 
which  the  Commercial  transpacific  cable  will  be  laid  are  so  specific 
in  regard  to  its  control  by  the  United  States  in  time  of  war  that  the 
officers  of  the  Navy  Department  who  have  been  most  concerned  in 
the  drawing  of  the  contract  under  which  the  cable  company  will  lay 
the  cable  are  anxious  to  do  nothing  which  will  in  the  least  interfere 
with  the  interests  of  the  United  States  in  time  of  war. 


Apparatus  for  Johns  Hopkins. 


The  department  of  physics  at  the  Johns  Hopkins  University  has  re- 
ceived from  the  widow  and  daughter  of  the  late  Dr.  William  T.  Bar- 
nard, some  apparatus  for  the  physical  laboratory,  consisting  of  sev- 
eral dynamos,  motors,  etc.,  which  w^ere  originally  designed  to  be  used 
in  connection  w-ith  a  system  of  multiplex  telegraphy.  The  plans  for 
establishing  this  system  were  abandoned  shortly  before  the  death  of 
Dr.  Barnard.  Mrs.  Rowland,  widow  of  the  late  Prof.  Henry  A. 
Rowland,  has  given  to  the  university  the  splendid  collection  of  her 
husband's  books  on  physics. 
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New  Telephone  Patents. 


Of  the  four  trlrpliDiie  patents  of  the  is<iuc  of  March  lo,  two  by  the 
»nn»e  inviiiturs,  Mc!i»rs.  C.  L.  riooilnmi  ami  ).  \V.  IjittiR,  are  very 
clo.Hcly  ullicil,  covering  respectively  a  novel  central  energy  telephone 
system  ami  a  parly  line  lock-out  subscriber's  station  ap|)aratus,  pri- 
marily adapted  to  operate  in  connection  with  this  system. 

In  almost  all  central  energy  systems  the  line  signal  is  restored 
through  the  agency  of  a  cut-ofT  relay  or  cut-otT  joints  in  the  spring 
jacks,  which  devices  cither  cut  the  line  signal  apparatus  entire  from 
the  circuit  or  open  the  circuit  of  the  signal  itself,  independently 
of   the  actuating   relay.     In   this   sj-stcni   of   Messrs.   Goodrum   and 


FIG.    I. — DIAGRAM    OF    CIRCUITS. 

Lattig  the  retirement  of  the  line  signal  is  accomplished  by  an  entirely 
different  plan,  viz. :  by  arranging  the  circuits  so  that  the  line  relay 
winding  is  strapped  by  a  shunt  of  very  low  resistance  upon  the 
insertion  of  a  plug  in  the  spring  jack.  The  working  of  the  super- 
visory or  cord  signals  of  this  system  is  also  novel.  These  features 
may,  however,  be  best  explained  from  a  diagram  of  circuits  such 
as  shown  in  Fig.  i. 

Considering  first  the  shunted  line  signal  feature,  it  is  seen  that  a 
circuit  is  traceable  from  the  exterior  terminals  of  the  two  batteries, 
4Q  and  41,  in  series,  as  follows:  Wire  39,  coil  8,  wire  i,  subscriber's 
set  A,  wire  2,  relay  9,  wire  X,  coil  7,  and  wire  38.  This  circuit  is 
normally  open  in  the  subscriber's  set,  but  upon  the  removal  of  the 
telephone  from  the  hook  switch,  current  fiow-s,  operating  relay  9 
and  displaying  the  line  signal,  10.  Now  it  is  noticeable  that  the 
spring  jack  consists  of  three  elements  or  contacts,  while  the  cor- 
responding connecting  plugs   contain  but  two.     The  insertion  of  a 


reversals  uf  the  current  in  the  pulari/ed  relay,  A'.  First,  consider 
the  condition  when  the  line  circuit  is  open  at  the  station,  //,  and  a 
plug  is  in  the  jack.  At  this  time  there  is  a  closed  circuit  existing 
as  follows:  From  the  six-volt  battery,  through  bus-bar  38,  coil  7, 
jack  J,  plug  M,  wires  23,  22,  and  relay  A',  back  to  the  battery.  The 
current  winch  flows  in  this  circuit  is  designed  to  operate  the  relay, 
A',  and  light  the  lamp,  12.  Now,  when  the  line  circuit  is  closed  at 
.•/,  hiiwevcr,  the  six-volt  battery  docs  not  operate  independently, 
but  operates  in  series  with  the  thirty-four-volt  battery.  Under  this 
condition,  therefore,  there  is  forty  volts  cflfcctivc  upon  the  coil,  7,  and 
thirty-four  volts  upon  the  relay,  Ji,  both  sending  their  currents  jointly 
through  a  path  consisting  of  the  subscriber's  line  and  the  coil,  8.  Of 
course,  with  this  reversed  current  the 
piilari/cd  relay  fails. 

This  reversal  of  currents  is  accom- 
panied by  fluctuations  of  potential  at  the 
subscriber's  station,  and  the  inventors 
have  based  the  operation  of  their  lock- 
out device  upon  this  fluctuation.  The 
lock-out  device  itself,  also  shown  dia- 
grannnatically  in  Fig.  i,  is  a  polarized, 
hook-svvilch  lock,  the  winding  of  which 
is  momentarily  connected  to  ground  dur- 
ing each  movement  of  the  hook-switch. 
If,  when  the  line  is  in  use,  and  this  con- 
tact be  closed,  a  current  will  flow  when 
the  switch  has  closed  its  first  contact, 
which  current  will  help  retain  the  bolt  in 
the  locked  position.  If  the  line  is  free, 
the  current  will  be  in  the  opposite  direc- 
tion, will  withdraw  the  bolt,  and  allow 
the  hook  to  complete  its  motion  and  close 
the  talking  contacts.  If  it  becomes  nec- 
essary to  allow  a  second  party  upon  the 
^__       line  to  come  into  the  connection,  by  an 

J  arrangement  of  keys  at  the  central  sta- 

j  tion,  the  operator  may  restore  the  poten- 

tial temporarily  to  the  normal  direction, 
until  this  second  station  has  responded, 
when   upon  the  release  of  the  key   the 
potential  becomes  again  reversed. 

Fig.  2  shows  a  subscriber's  circuit  which  is  the  subject  of  a  patent 
issued  to  W.  W.  Dean  and  assigned  to  the  Kellogg  Company.  In 
this  circuit  the  receiver  in  series  with  a  condenser  is  placed  in  shunt 
about  a  low-resistance,  high-retardation  coil,  K.  By  this  means  the 
rapidly-fluctuating  voice  currents  coming  upon  the  inductance  of 
the  coil  are  caused  to  flow  through  the  receiver  circuit,  while  the 
steady  portion  of  the  direct  transmitter  current  passes  without  ob- 
struction through  the  coil,  being  withheld  from  the  receiver  by  the 
condenser.  With  this  circuit  the  receiver  coil  and  cords  arc  relieved 
of  the  effects  of  the  relatively  large  magnitude  direct  currents. 

The  fourth  patent  of  this  issue  shows  a  new  departure  in  receiver 
supports  for  telephone  sets,  as  the  design  is  apparently  based  upon 
the  supposition  that  the  mouth  of  the  receiver  and  that  of  the  trans- 
mitter should  occupy  substantially  parallel  planes  when  in  use.  Now, 
while  doubtless  many  telephone  users  place  themselves  in  a  position 
such  that  this  condition  is  fulfilled,  every  telephone  man  knows  that 
it  is  an  improper  position ;  for  with  the  considerable  mass  of  material 
comprising  the  buttons  of  modern  transmitters  it  is  quite  essential 
for  best  results  to  project  one's  speech  directly  into  the  transmitter, 
that  suflncient  energy  may  be  impressed  upon  the  diaphragm  to  move 
the  parts  appreciably.  This  consideration  alone  would  count  heavily 
against  the  new  device. 


FIG.  2. — DE.\N  SUBSCRIBER  CIRCUIT. 

plug  in  a  jack  results,  therefore,  in  a  short-circuiting  of  the  jack 
spring,  4,  with  the  jack  thimble,  6.  An  examination  of  the  wiring 
shows  that  this  short  circuit  is  a  shunt  upon  the  line  relay.  The 
insertion  of  a  plug  in  the  jack  thus  deprives  the  line  relay  of  all  but 
a  most  insignificant  current  and-  the  relay  armature  falls  back,  ex- 
tinguishing the  light. 

The  operation  of  the  supervisory  signals  is  not  quite  so  simple, 
depending  upon  a  selection  of  resistances  for  the  various  pieces  of 
apparatus,  and  upon  a  choice  of  potentials  for  the  two  batteries 
such  that  an  oscillation  of  the  subscriber's  hook  switch  will  cause 


Extensive  "Postal"  Plans. 


Announcement  is  made  by  the  Postal  Telegraph  Company  that  con- 
struction work  will  soon  begin  on  its  main  trunk  line  from  Omaha  to 
San  Francisco,  which  is  to  be  a  connecting  link  of  a  cable  and  tele- 
graph system  that  will  span  the  globe.  It  will  connect  at  Omaha  with 
heavy  through  lines  from  Chicago  to  New  York  and  on  the  West 
with  the  Pacific  cable  now  being  laid  between  San  Francisco  and 
the  Philippines  and  China.  The  wires  will  parallel  the  Union  Pacific 
right  of  way.  Poles  have  already  been  unloaded  from  Omaha  to 
Julesburg,  Colo. 


March  21,  1903. 
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A  Proposed  Municipal  Lighting  Plant  for  New  York. 


At  a  meeting  of  the  Board  of  Estimate  and  Apportionment,  of 
New  York  City,  last  week,  Mr.  R.  G.  Monroe,  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  made  a  report  on  the  subject 
of  electric  lighting,  in  which  he  urged  the  establishment  of  a 
municipal  plant.  The  report,  which  is  not  yet  in  print,  was  accom- 
panied by  copious  data  from  Chief  Engineer  Lacomb.  In  the  course 
of  it  Mr.  Monroe  said :  "Within  the  last  five  years  the  lighting  in- 
terests in  this  city  have  all  practically  united,  and  even  in  those 
boroughs  where  there  has  been  no  formal  consolidation  the  terri- 
tory has  been  apportioned.  In  Manhattan  both  illuminants  have 
been  absorbed  by  a  single  corporation,  and  there  is  no  rivalry  even 
between  producers  of  gas  and  producers  of  electricity.  The  Con- 
solidated Gas  Company  of  New  York  controls  all  the  gas  and 
electric  light  facilities  in  Manhattan,  as  well  as  all  gas  and  electric 
light  facilities  in  the  more  important  sections  of  the  Bronx.  As  far 
as  gas  light  is  concerned,  not  only  does  the  price  remain  fixed,  but 
all  improvement  in  the  utilization  of  gas  is  retarded." 

After  treating  of  the  prices  charged  the  city  for  gas,  the  Com- 
missioner says  that  electricity  is  the  illuminant  of  the  greatest  im- 
portance for  public  lighting,  and  adds  that  $2,000,000,  or  60  per  cent, 
of  the  entire  appropriation  for  the  year,  will  be  expended  for  electric 
lighting. 

"In  Manhattan  the  price  bid  for  a  2,000-cp  lamp  is  $146,"  said 
Mr.  Monroe.  "The  price  in  Brooklyn  for  a  1,200-cp  lamp  is  $124.50. 
I  have  obtained  from  sixty-eight  cities  the  prices  paid  to  the  various 
electric  light  companies  for  supplying  these  cities  with  2,000-cp 
lamps,  and  the  average  price  is  $88.60.  In  twenty-three  other  cities 
.using  i,200-cp  lamps  the  average  price  is  $81.08. 

"The  combination  which  now  imposes  exorbitant  prices  upon 
New  York  is  formidable,  but,  to  my  mind,  its  strength  is  more 
apparent  than  real.  The  capitalization  of  the  electric  light  com- 
panies in  our  city  may  be  best  exemplified  by  the  New  York  Edison 
Company.  It  is  now  capitalized  at  $45,200,000  in  stock,  subject  to 
$40,138,000  bonds,  making  the  total  $85,338,000." 

On  the  question  of  municipal  ownership  the  Commissioner  said  : 

"If  the  City  of  New  York  would  undertake  to  supply  itself 
with  electric  light  its  interest  charges  would  be  limited  to  the 
amount  actually  expended  on  its  plant,  and  it  would  not  be  bur- 
dened with  the  necessity  of  declaring  dividends  on  watered  stock. 
In  Manhattan  the  electrical  conductors  would  be  carried  through 
the  existing  subways  without  incurring  any  expense  by  way  of 
rental   for  the  space  occupied. 

"These  subways  are  divided  in  ownership  between  two  subw^ay 
companies,  but  each  of  them  is  bound  by  its  franchise  to,  without 
charge,  supply  to  the  City  of  New  York  all  space  in  said  subways 
necessary  for  its  electrical  conductors  and  the  electrical  conductors 
of  each  separate  department  of  said  city  which  may  now  or  hereafter 
be  required. 

"I  am  informed  by  officers  of  the  Edison  Company  that  the  subway 
rentals  for  electrical  conductors  which  are  now  used  for  city  lights 
amount  to  $100,000  a  year.  If  the  city  had  an  electric  light  plant 
the  cost  of  distribution  would  be  reduced  by  that  amount." 

In   conclusion,  he  remarked: 

"I  believe  New  York  with  its  own  plant  could  provide  electric 
lighting  for  public  uses  at  a  cost  much  below  what  is  now  charged 
to  the  city.  Whether  reasonable  prices  can  be  obtained  from 
private  companies,  or  whether  the  city  can  with  better  results  main- 
tain and  operate  its  own  plant,  is  for  you  to  determine.  I  do,  how- 
ever, urge  that  legislation  be  immediately  asked  and  that  you  be 
given  the  po,wer  to  establish  and  maintain  an  electric  plant  for 
street  lighting,  in  case  later  you  decide  that  it  is  in  the  interest  of 
the  public  so  to  do." 

.Acting  on  this  report,  which  has,  it  is  said,  the  approval  of  Mayor 
Low,  Comptroller  Grout  and  some  other  city  officials,  surveys 
have  been  made  for  a  plant  on  Blackwell's  Island  in  the  East 
River,  of  a  capacity  rumored  to  be  not  less  than  15,000  kw,  and 
distributing  current  to  both  sides  of  the  river  by  submarine  cable. 

At  Albany  on  March  17,  Commissioner  Monroe  said  that  he  ex- 
pected to  bring  his  bill  for  a  municipal  electric  lighting  plant  to 
Albany  on  Thursday.  Assemblyman  Hornidge  told  the  Commis- 
sioner that  he  was  opposed  to  using  Blackwell's  Island  as  a  site  for 
the  lighting  plant.  He  said  he  thought  that  Blackwell's  Island  was 
ultimately  destined  to  become  the  great  playground  of  New  York 
City  and  Brooklyn.  Mr.  Monroe  said  the  naming  of  Blackwell's 
Island  as  the  site  for  the  lighting  plant  was  only  tentative.     It  wa« 


done  merely  that  there  might  be  some  basis  upon  which  to  make 
computations  of  the  cost  of  the  service.  It  had  seemed  to  him,  he 
said,  that  Manhattan,  Brooklyn  and  Queens  could  be  more  readily 
served  from  a  plant  on  Blackwell's  Island,  but  he  did  not  propose  to 
become  involved  in  any  controversy  over  the  site.  There  were  many 
sites  which  were  available  and  any  one  of  them  would  be  acceptable 
to  him. 


CURRENT   NEWS   AND    NOTES. 


TRAIN  TELEGRAPHY. — An  enterprising  stock  broker  is  said 
to  have  made  application  to  furnish  stock  quotations  to  the  "Twen- 
tieth Century  Limited"  on  the  New  York  Central  as  soon  as  a 
wireless  telegraph  system  now  in  course  of  preparation  for  this 
train  shall  be  completed,  and  it  is  said  that  a  news  ticker  service 
is  contemplating  similar  action. 


ST.  LOUIS  EXPOSITION.— The  installation  of  the  first  exhibit 
of  the  Exposition  began  on  March  10.  A  force  of  workmen  in  the 
employ  of  the  Electrical  and  Mechanical  Department,  under  Mr. 
Henry  Rustin,  unloaded  and  conveyed  to  the  temporary  boiler  house 
the  big  marine  boiler  sent  to  St.  Louis  by  the  Duesseldorf-Ratinger 
Rohrenkessel  Fabrik,  of  Germany.  The  boiler  will  be  placed  at  once 
on  the  concrete  bed  which  it  is  to  occupy  to  the  end  of  the  Exposi- 
tion. It  will  do  service  in  lighting  the  Liberal  Arts  Building  and  the 
grounds  for  the  dedication  ceremonies. 


STATE  AND  COUNTY  CIVIL  SERVICE  EXAMINATIONS. 
— The  next  general  examination  for  New  York  State  and  County 
service  will  be  held  on  April  4,  1903.  The  following  positions  are 
included:  Architectural  draughtsman,  assistant  electrical  engineer, 
assistant  steam  engineer.  Persons  desiring  to  enter  these  examina- 
tions must  file  applications  in  the  office  of  the  State  Civil  Service 
Commission  in  Albany  before  noon  of  March  30th.  Application 
blanks  and  information  regarding  salaries  and  requirements  of  ex- 
aminations may  be  obtained  by  addressing  the  chief  examiner  of 
the  commission  at  Albany. 


WIRELESS  TELEGRAPHY  IN  NEW  YORK  CITY.— The. 
Marconi  Wireless  Telegraph  Company  has  made  a  practical  test  of 
the  wireless  system  by  sending  messages  from  the  stearnship  Umbria, 
lying  at  her  dock  in  the  North  river  near  Christopher  street,  to  the 
20th  floor  of  the  Broad  Exchange  Building,  an  air  line  of  probably 
one  mile,  with  numerous  tall  steel  buildings  in  between.  On  the 
roof  of  the  building  was  stationed  a  receiver  and  an  operator,  and 
the  messages  were  taken  from  the  top  of  the  flagstaff.  The  demon- 
stration was  a  success,  a  number  of  mesages  being  received  without 
interruption  and  \\ith  no  delay. 


AMERICAN  ELECTRO-CHEMICAL  SOCIETY.— The  follow- 
ing candidates  were  elected  members  of  the  American  Electro-Chem- 
ical Society  at  the  March  meeting  of  the  council :  A.  S.  Garfield, 
Paris,  France:  Louis  S.  Gates,  Parral,  Chih.,  Mexico;  Lee  Shepherd, 
Midland,  Mich.;  John  L.  Clayson,  Philadelphia,  Pa.;  F.  J.  Davis, 
Lockport,  N.  Y. ;  John  J.  Riker,  New  York ;  W.  R.  Mott,  Madison, 
Wis. ;  C.  F.  Carrier,  Jr.,  Bethlehem,  Pa. ;  H.  M.  Backus,  Bayonne, 
N.  J.:  J.  W.  Aylsworth,  East  Orange,  N.  J.;  E.  N.  Dickerson, 
Stovall,  N.  C. ;  Wm.  Battle  Phillips,  Austin,  Tex.;  C.  R.  Walker, 
Cambridge,  Mass.;  Walter  G.  Graves,  Cleveland,  Ohio;  Albert 
Finck,  Cleveland,  Ohio;  D.  R.  Warmington,  Cleveland,  Ohio;  Prof. 
C.  F.  Mabery,  Cleveland,  Ohio. 

REQUEST  FOR  MOLYBDENUM.— Consul  E.  N.  Gunsaulus 
sends  from  Toronto,  February  24,  1903,  a  letter  from  Mr.  W.  B. 
Bentley,  72  Queen  Street  W.,  Toronto,  as  follows :  I  am  interested 
in  molybdenite  and  actinojitc  properties,  of  good  quality,  in  Ontario. 
Molybdenum,  as  you  know,  was  formerly  used  in  the  dyeing  of  silks 
and  cottons,  but  its  recent  application  to  the  production  of  a  peculiar 
high-grade  steel,  rendered  possible  by  recent  advances  in  electro- 
metallurgy, has  rcsuhed  in  molybdenite  emerging  from  its  position 
of  comparative  obscurity  as  a  rare  mineralogical  specimen  to  an 
article  of  great  commercial  value.  I  desire  to  get  into  communication 
with  the  various  dealers  (chemical  companies,  I  presume)  in  the 
L'nited  States  who  handle  this  mineral,  and  would  be  greatly  obliged 
if  you  would  forward  my  inquiry  to  the  proper  parties. 
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ACCESSIBILITY  IN  NEW  YORK  STATE.— The  Stale  of  New 
York  contains  50,000  square  miles  of  nren,  and  tliis  area  is  made  ac- 
cessible to  its  |)eo|>le  for  transportation  puriiDscs  by  5.'.'  miles  uf 
canals,  ijtH  miles  of  street  railways,  8,114  miles  of  steam  roads  and 
7J.857  miles  of  dirt  roads.  The  relative  cost  of  transportation  to-day 
is  alleued  to  be  as  follows:  $1.35  will  carry  a  ton  of  produce  5  miles 
by  horse-power;  25  miles  by  electric  power;  250  miles  by  steam 
railroads,  and  i,oix>  miles  by  steamship.  It  is  proposed  to  bund  the 
State  for  $5,000,000  a  year  for  ten  years  and  spend  the  muiicy  on 
the  highways. 


lyiKELESS  TELEGRAPHY  L\  ENGLAND.— \n  regard  to  the 
refusal  of  the  General  Post  Oflicc  to  give  the  Marconi  Wireless  Tele- 
graph Co.  the  same  facilities  as  are  accorded  to  the  cable  companies, 
it  is  stated  by  the  authorities  that  the  former  company  did  not  ask 
for  the  same  privileges  as  the  cable  companies  enjoy.  It  demanded 
an  "exclusive  license,"  such  as  no  cable  company  enjoys.  If  this 
were  granted,  it  would  prevent  the  Government  from  making  similar 
concessions  to  any  competitors  of  the  wireless  company,  and  the 
General  Post  Office  declined  to  support  a  commercial  monopoly. 
This  seems  to  bo  the  same  tack  as  was  taken  in  regard  to  the  Bell 
telephone. 


Letters  to  the  Editors. 


Tesla  Split-Phase  Decisions. 


To  the  Editors  of  Electrical  lyorld  and  Engineer: 

Sirs  :  The  news  statements  in  respect  to  the  recently  decided 
Tesla  litigation  seem  to  have  been  inspired  and  do  not  state  the 
facts,  inasmuch  as  they  allege  that  the  United  States  Court  "in  one 
circuit  upholds  his  (.Tesla's)  patents,  and  in  another  does  not." 
Thursday's  decision  by  Judge  Colt,  in  Boston,  corroborates  a  prior 
decision  by  the  United  States  Court  of  Appeals.  Judges  Townsend, 
Wallace  and  Cox,  after*  a  most  exhaustive  and  thorough  trial 
lasting  four  years,  decides  that  Mr.  Tesla  failed  to  prove  invention 
prior  to  the  published  description  of  the  same  invention  made  by 
Prof.  Ferraris,  of  Turin,  Italy.  Prof.  Ferraris  held  the  chair  of 
physics  in  the  Academy  of  Sciences  in  Turin  for  many  years.  In 
Europe  he  is  universally  acknowledged  to  be  the  original  inventor 
of  the  induction  motor  and  power  transmission  system  so  largely 
used  in  this  country,  and  which  is  described  by  the  news  statements 
referred  to  as  '"one  of  the  greatest  inventions  of  any  age."  All 
foreign  scientific  publications  speak  of  the  Ferraris  motor,  the 
Ferraris  principle  and  the  Ferraris  system,  for  he  invented,  con- 
structed and  described  his  work  several  years  before  Mr.  Tesla 
claims  to  have  devised  it.  So  fully  and  completely  is  this  fact  ac- 
cepted by  scientific  men  that  a  public  subscription  has  been  taken 
up  in  Europe  (now  completed)  for  the  erection  of  a  suitable  statue 
to  Ferraris  in  Turin.  I  myself  have  seen  the  original  motors,  models 
and  drawings  made  by  Ferraris  in  1885,  have  personally  talked  with 
the  men  who  saw  these  models  in  operation,  and  heard  Ferraris 
explain  them  at  that  date.  Furthermore,  I  know  that  when  the 
Tesla  people  learned  that  Ferraris's  discoveries  antedated  Tesla's 
claims,  they  purchased  from  Prof.  Ferraris  the  right  to  patent  his 
inventions  in  the  United  States.  Instead  of  exercising  this  right 
to  patent,  they  concealed  his  inventions  and  thus  left  Mr.  Tesla 
free  to  claim  the  honor  and  public  credit  resulting  from  his  alleged 
discoveries.  iTiave  the  necessary  proof  to  substantiate  my  statements, 
including  an  acknowledgment  of  payment  received  by  Ferraris  from 
the  Tesla  people  "in  consideration  of  the  cessation  of  my  (Ferraris) 
rights  in  the  United  States  to  my  discovery  of  the  transmission  of 
power  by  rotary-field  motors." 

As  for  the  Tesla  meter  mentioned,  as  far  as  I  am  aware  Mr. 
Tesla  does  not  claim  to  have  invented  a  meter,  nor  has  he  any 
patents  for  a  meter:  but  poses  in  a  general  way  as  the  in  entor  of 
a  system  of  power  transmission.  If  this  were  true  he  should  have 
been  able  to  prove  it  in  court.  The  courts  have  decided,  however,  in 
the  patents  at  issue,  that  he  failed  to  prove  invention  pncr  to  the 
Ferraris  publications  published  several  years  after  Ferraris's  original 
discovery.  William  St.a.\ley. 

Great  B.\rrington',  Mass. 


The  Mercury  Arc. 

To  the  Editors  of  Electrical  World  and  Engineer: 

SiKs:  I  have  read  with  much  interest  the  several  articles  on  this 
subject,  published  recently  in  yuur  columns,  particularly  that  of  Mr. 
Charles  1*.  Steinmelz  in  your  issue  of  l-cbruary  21,  for  the  reason 
that  I  have  carried  on  a  series  of  experiments  during  the  past  four 
years  in  the  same  line.  The  accompanying  sketch  shows  a  mercury 
arc  lamp  I  made  some  three  years  ago,  and  exhibited  to  friends  at 
my  laboratory  in  this  city.  The  lamp  is  on  somewhat  similar  lines 
to  the  lamp  illustrated  by  Mr.  Steinmelz  and  attributed  to  Dr.  Wein- 
traub,  of  the  General  Electric  Company. 

In  the  series  of  tests  that  I  have  made,  I  believe  I  have  demon- 
strated that  the  mercury  vapor  works  more  satisfactorily  in  the 
construction  of   lamp   shown    in    the   sketch.     The   partial    vacuum 


MERCURY  ARC  LAMP. 

obtained  in  the  construction  of  a  mercury  arc  lamp  creates  a  condi- 
tion such  that  the  vapor  settles  more  satisfactorily  downward  to 
the  terminals  of  the  positive  terminals,  e  and  e,  than  if  they  were 
at  the  top  of  the  lamp.  For  a  starting  device  I  used  an  induction 
coil,  s,  with  spark  terminals,  h  and  h,  within  the  vacuum  tube  con- 
necting chamber,  these  terminals  being  just  above  the  mercury  cup, 
b.  A  condenser,  n,  was  with  the  induction  coil  in  circuit  when  de- 
sired through  switches  m  and  q  with  the  positive  and  negative 
wire  feed,  e,  return  y  and  p.  Instead  of  using  a  carbon  filament  as 
in  the  Weintraub  lamp,  I  used  a  fine  platinum  wire.  The  starting 
terminals  and  induction  coil  need  only  be  of  small  size,  and  instead 
of  using  a  condenser  and  any  connection  with  the  circuit  for  lamp, 
a  battery  may  be  employed.  Only  a  small  spark  arc  is  required  to 
start  the  lamp;  at  least  under  the  construction  here  shown  that  has 
been  my  experience. 

You  will  note  by  the  enclosed  sketch  that  I  employ  two  tubes 
joined  to  an  egg-shaped  central  chamber  in  which  the  mercury  is 
held  in  a  cup-shaped  member.  I  use  graphite  at  the  positive  ter- 
minals of  each  tube.  The  lamp  gives  a  beautiful  light.  I  have  some 
vital  improvements  which  I  do  not  care  to  divulge  at  the  present 
time,  but  the  lamp  that  I  have  briefly  described  and  sketched  was 
demonstrated  over  three  years  ago  and  has  worked  successfully  ever 
since.     It  was  12  in.  high.  Louis  E.  Walkins. 

Springfield,  Mass. 


Fuel  Consumption  in  Central  Stations. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :  It  is  extremely  desirable  that  all  central  station  data  as  to 
fuel  consumption,  kilowatt-hour  output,  etc.,  should  be  in  terms  of 
the  pounds  of  water  evaporated  per  hour,  together  with  a  statement 
of  the  pressure  (or  temperature)  to  which  the  water  is  raised ;  and 
if  it  is  desired  to  be  very  exact,  also  a  statement  of  the  temperature 
of  the  water  before  it  enters  the  heater  or  boiler. 

In  considering  recently  the  results  obtained  in  various  stations 
and  power  houses,  I  found  it  extremely  difficult  to  compare  them  with 
each  other  with  a  view  to  ascertaining  the  economy  of  operation,  owing 
to  differences  existing  in  the  quality  and  price  of  coal,  and  in  some  in- 
stances, in  the  types  of  boilers  and  heaters,  firing,  etc.  All  of  these 
variable  items  are  eliminated  by  using  as  a  basis  the  pounds  of  water 
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evaporated  from  a  given  temperature  to  another  given  temperature. 
The  station  showing  is  thus  divided  into  two  parts,  one  the  economy 
and  cost  of  evaporation,  the  other  the  economy  and  cost  of  generation. 
On  this  basis  the  pounds  of  water  evaporated  per  kilowatt-hour 
output  of  the  station  is  a  factor  permitting  the  direct  comparison 
of  stations  using  the  cheapest  and  best  fuel  obtainable,  with  stations 
U';ing  tlic   poorest  and   dearest   fuel.     By   taking   into   consideration 


the  load  curve  and  class  of  machinery  equipment,  it  can  then  be 
quickly  determined  whether  or  not  a  station  is  operating  econom- 
ically, and  the  relative  economy  of  systems  employing  different  meth- 
ods of  distribution,  alternating  and  direct  current,  rotary  converters 
and  motor-generators,  with  and  without  storage  batteries,  can  be  de- 
termined. Jos.  E.  LOCKWOOD. 
Detroit,  Mich. 


Dynamos,  Motors  and  Transformers. 
Heating  of  Machinery. — Schneppel. — An  article  on  the  different 
causes  which  influence  the  heating  of  dynamo-electric  machinery. 
The  surface  exposed  to  the  air,  the  temperature  of  the  surrounding 
air,  and  the  motion  of  the  air  through  the  parts  of  the  machine  are 
well  known  to  be  of  great  importance.  He  first  gives  the  results  of 
an  elaborate  investigation  of  the  question  whether  the  chemical 
material  and  the  color  of  a  paint  is  important.  The  result  is  that 
paint  increases  only  slightly  the  capability  of  cooling  of  machines; 
the  differences  of  the  different  colors  are  too  small  to  have  any  im- 
portant bearing;  but  it  is  important  to  use  such  paints  as  can  stand 
a  rise  of  temperature  by  about  80°  C. ;  the  paints  used  at  present  in 
practice  fulfill  this  requirement.  Of  much  greater  importance  is 
the  motion  of  air,  which  varies  with  the  speed  of  the  machine,  so 
that  the  degree  of  cooling  is  a  function  of  the  speed.  This  function 
of  the  speed  is  given  by  various  authors  in  the  following  formula; 
the  temperature,  T,  equals  C  divided  by  /»  (i  +  cv),  when  h  is  the 
surface  in  square  centimeters  per  watt  and  v  the  velocity  of  the 
armature  wires  in  meters  per  second.  C  and  c  are  two  constants, 
for  which  following  numerical  values  are  given  by  different  authors : 
Arnold  C  =  300,  c  =  o.i ;  Kapp  C  =  550,  c  =  o.i ;  Esson  C  =  354, 
c  =  0.0006;  Wilson  C  =  640.  C  =  0.18.  The  present  author  con- 
cludes from  his  experiments  that  0.1  is  the  most  probable  value  for 
c;  he  did  not  continue  his  experiments  in  this  direction. — Zeit.  f. 
Elck.,  February  8. 

REFERENCES. 

Parallel  Running  of  Alternators. — Fernandez. — An  illustrated 
article  on  the  parallel  running  of  alternators.  The  author  gives  a 
simple  illustration  of  the  relation  of  alternators  in  parallel,  showing 
why  it  is  necessary  to  alter  the  relative  positions  of  the  field  poles 
of  parallel  generators  to  vary  the  load  on  one  of  the  pair.  The  article 
embodies  much  practical  advice,  and  also  shows  a  synchronizing 
arrangement  usually  installed  for  three-phase  work,  consisting  of  a 
lamp  in  series  with  a  second  lamp  on  the  engine  at  the  throttle,  a 
synchronizer,  and  a  voltmeter.  The  three  devices  are  connected  to 
the  secondary  of  two  transformers,  the  primaries  of  which  are  con- 
nected across  the  generator  switch. — Am.  Elec.,  March. 

Alternators. — Loppe. — An  article  illustrated  by  a  series  of  dia- 
grams, in  which  he  shows  that  if  the  no-load  and  the  short-circuit 
characteristic  curves  are  given,  and  if  the  existing  current  is  known 
for  a  given  load,  it  is  possible  to  determine  by  a  series  of  successive 
approximations,  the  exciting  current  for  any  load. — L'Eclairage  Elec, 
February  21. 

Magneto-Electric  Machines  for  Electro-Metallurgical  Purposes. — 
An  article  giving  some  historical  notes  which  show  that  engine- 
driven  magneto-electric  machines  were  used  in  the  electro-metallur- 
gical industry  as  early  as  1844. — Lond.  Elec.  Rev.,  February  20. 

Commutator. — Vickers. — An  illustrated  article  on  the  casting  of 
commutator  segments. — Am.  Mach.,  March  5. 

Lights  and  Lighting. 

Arc  Lamps  zvith  Impregnated  Carbons. — Ziedi.er. — A  long  and  pro- 
fusely illustrated  paper,  read  before  the  Berlin  Electrical  Society,  on 
arc  lamps  with  impregnated  carbons,  made  by  the  General  Electric 
Company,  of  Berlin.  From  the  former  publications  on  the  Bremer 
arc  lamp  it  is  well  known  that  the  addition  of  materials  like  calcium 
increases  considerably  the  efficiency  of  the  lamps.  The  impregnated 
carbons  used  by  his  company  differ  from  the  patented  Bremer  car- 
bons because  the  former  carbons  "contain  additions  only  in  the  core 
and  in  such  quantities  and  of  such  quality  that  they  become  entirely 


gaseous  in  the  arc"  so  that  no  insulating  deposits  are  left  at  the 
pointed  ends  of  the  carbon.  Nothing  is  said  concerning  the  chemical 
composition  of  these  additions.  For  lighting  the  lamps  it  is  sufficient 
to  touch  the  two  carbons  and  then  separate  them  to  a  certain  dis- 
tance. There  are  two  types  of  these  lamps  in  use ;  in  the  one  the 
two  carbons  are  vertical  one  above  the  other  as  usual ;  they  are  called 

"flame  arc  lamps"  (Flammen- 
bogenlampen)  ;  in  the  other 
type  the  two  carbons  are  placed 
inclined  like  the  letter  V,  with 
the  arc  at  the  bottom  ;  they  arc 
called  "intensive  flame  arc 
1  a  m  p  s"  (Intensivflammenbo- 
genlampen).  These  lamps  are 
made  for  direct  current  as  well 
as  for  alternating  current. 
Their  construction  is  described 
and  illustrated  in  detail ;  it 
does  not  differ  very  materially 
from  the  ordinary  arc  lamps  of 
the  same  company;  the  differ- 
ences which  exist  appear  to  be 
caused  by  the  fact  that  in  order 
to  obtain  a  quiet,  steady  light, 
it  is  necessary  that  the  ends  of 
the  carbons  should  have  a  com- 
paratively small  surface ;  for 
this  reason  the  carbons  used 
are  thin,  the  same  diameter  be- 
ing used  for  the  positive  as  for 
the  negative.  On  the  other 
hand,  the  impregnated  carbons 
are  consumed  more  quickly 
than  in  the  ordinary  arc  lamp. 
To  get  a  life,  convenient  for 
the  practice,  it  is,  therefore, 
necessary  to  use  long  carbons ; 
they  are  used  in  lengths  of 
325  mm  or  more,  up  to  500  mm  (13  to  20  in.)  ;  to  get  a  still 
longer  life,  lamps  are  made  with  two  pairs  of  carbons;  when 
one  pair  is  consumed,  the  other  one  is  automatically  lighted. 
The  construction  of  an  "intensive  flame  arc  lamp"  with  two  pairs 
of  carbons  is  shown  in  the  adjoining  diagram.  The  lamp  contains 
two  mechanically  independent,  differential  mechanisms ;  electrically 
they  are  connected,  the  two  main-current  windings  in  series  with 
the  one  or  the  other  pair  of  carbons ;  the  shunt  windings  are  in 
parallel  with  the  arc ;  all  the  coils  are,  therefore,  always  supplied 
with  current,  although  only  one  arc  is  lighted ;  this  necessitates  a 
small  waste  of  energy,  but  gives  greater  surety  of  working.  In  a 
1 10- volt  network  there  are  2  direct-current  or  3  alternating-current 
lamps  in  series ;  in  a  220-volt  direct-current  network,  4  or  5  in  series ; 
in  a  220-volt  alternating-current  network,  6  flame  arc  lamps,  or  4 
or  5  intensive  flame  arc  lamps  in  series.  On  the  basis  of  these 
practical  arrangements,  he  gives  comparative  tables  of  the  hemispher- 
ical intensities  of  various  lamps  at  220  volts  and  9  amp  for  direct- 
current  intensive  flame  arc  lamps,  about  two  or  three  times  the 
hemispherical  intensity  of  ordinary  direct-current  arc  lamps;  for  al- 
ternating current  it  is  about  4  times  as  much.  The  adjoining  diagram 
gives  the  results  of  measurements  of  the  illumination  of  a  surface 
by  different  lamps ;  the  zero  point  of  the  axis  of  abscissas  represents 


FIG.   I. — ARC  lamp  with 
impregnated  CARBONS. 
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the  point  of  the  .surlace  pcrpriuliciilarly  below  the  lamp,  while  ihc 
abscisas  roprcsriit  the  distaitccs  in  inetert  from  thin  point ;  ihe  ordi- 
nutes  give  the  illiiniination  in  luxc.x ;  A  is  for  u  45-vult,  10-amp, 
tlirect-currcnt  intensive  flame  arc  lamp;  B  for  a  4S-volt,  lu-amp, 
allcrnatinK-current  intensive  llame  arc  lamp;  C  for  a  40  volt,  lo-amp, 
direct-current  tlanie  arc  lamp;  I)  for  a  30-volt,  10  amp,  altcrnating- 


FtC.    2. — ILLUMINATION    CURVES. 

current  flame  arc  lamp;  E  for  a  40-volt,  to-amp  arc  lamp  with  non- 
imprcgnatcd  carbons,  and  /•"  for  a  30-volt,  lo-amp  arc  lamp  with 
non-impregnated  carbons.  The  intensive  flame  arc  lamps  are  said 
to  be  especially  suitable  for  advertisements  and  show  window  illu- 
mination.— Elfk.  Zeil.,  February  26. 

REFERENCES. 

Altcnialiiig-Cuiriiit  Arc. — GuY  and  Monarch. — The  first  part  of 
an  account  of  an  extended  investigation  of  the  alternating-current 
arc  of  very  small  intensity,  between  metallic  electrodes.  The  results 
are  given  in  diagrams  and  tables. — L'Eclairagc  Elec,  February  28. 

Arc  Lamp  Regulating  Mechanisms. — An  illustrated  article  describ- 
ing minutely  the  shunt  and  series  arc  light  regulating  mechanisms. — 
Am.  Elec,  March. 

Power 

Combined  ll'atcr  Pozcer  and  Gas  Engine  Plant.^An  illustrated 
description  of  the  water-power  station  at  Goldach  and  the  auxiliary 
plant  at  St.  Gall,  Switzerland.  The  hydraulic  plant  is  located  on 
the  left  bank  of  the  Goldach  at  a  place  called  Lochmiihle,  in  the 
village  of  Untereggen.  Two  polyphase  alternators  direct-connected 
to  turbines  operating  under  a  head  of  417  feet,  supply  the  current, 
which  is  transmitted  from  the  Goldach  station  to  St.  Gall,  three  miles 
distant.  On  account  of  the  variable  supply  of  the  water  power,  an 
auxiliary  plant  was  installed  at  St.  Gall,  in  which  gas  engines  are 
used  for  supplying  additional  power  required  during  heavy  loading 
periods.  This  plant  is  so  arranged  that  the  engines  are  available  for 
driving  direct-current  generators,  either  simultaneously  with  the 
three-phase  motors  or  independently.  The  station  at  St.  Gall  is  also 
equipped  with  a  storage-battery  plant,  which  acts  as  a  regulator.  A 
sub-station  is  also  provided  which  contains  motor-generator  sets 
composed  of  polyphase  motors  and  direct-current  generators.  The 
main  station  at  St.  Gall  contains  four  gas  engines  having  an  aggre- 
gate capacity  of  370  hp.  One  of  the  smaller  combined  generating  and 
converting  sets  consists  of  two  direct-current  dynamos  each  of  40 
kw  capacity,  either  or  both  of  which  may  be  coupled  to  a  6o-hp, 
three-phase  motor.  A  6o-hp,  single-cylinder  gas  engine  is  also  ar- 
ranged so  that  it  can  be  used  to  drive  one  of  this  pair  of  dynamos 
by  means  of  a  clutch  pullej',  leaving  the  three-phase  motor  to  drive 
the  other  one.  A  second  group  consists  of  two  single-cylinder  gas 
engines  of  30  hp  each,  belted  to  motor-generator  sets  consisting  of 
two  three-phase  motors  of  30  hp  each  and  two  direct-current  dynamos 
of  20  kw  each.  In  this  case  the  motors  are  capable  of  driving  the 
djTiamos  at  full  capacity,  whereas  in  the  case  of  the  set  previously 
mentioned,  the  three-phase  motor  has  only  one-half  the  total  ability 
of  the  dynamo  part  of  the  group.  The  third  unit  consists  of  a  66-kw 
dynamo,  which  may  be  belt-driven  by  a  loo-hp,  three-phase  motor, 
or  by  a  gas  engine  of  similar  capacity.  The  fourth  unit  consists 
of  a  double-cylinder,  150-hp  gas  engine,  belt-connected  to  a  loo-kw, 
direct-current  generator,  which  may  also  be  driven  by  means  of  a 
150-hp.  three-phase  motor.  For  starting  up  the  engines,  a  hand 
pump  is  provided  by  means  of  which  a  charge  is  compressed  in  the 
cylinder  so  that  the  engine  may  be  started  up  by  an  explosion.  A 
check  prevents  the  engine  from  starting  under  the  influence  of  the 
compressed  charge  until  the  charge  is  fired,  at  which  instant  the 
engine  is  automatically  released.  The  fifth  and  sixth  motor-generator 
units  are  not  arranged  for  driving  by  gas   engines.     One  of  these 


coiiM^tin  oi  a  .'ciu-hp,  three  phaM-  motor  dircct-timnccii-d  to  two  65  kw 
direcl-curn-nt  gciicralorh,  and  the  other  a  2S0-hp,  three  )»iiasc  motor 
driving  two  8i>-kw,  dircclcurrcnl  generators.  Both  of  the  tlircc- 
pliuse  moiiirt  of  these  groups  arc  of  the  squirrcl-cagc  type  and 
operate  at  3,300  volts.  The  utoruge  ballcry  equipment  consists  of 
310  cells  arranged  in  four  groups  of  75  cells  each  for  use  on  the 
lighting  system,  and  300  other  cells,  which  arc  floated  on  the  railway 
system  in  order  to  steady  the  demands  on  the  generators  and  Ihe 
voltage  of  the  system.  The  sub-station  contains  three  motor-gen- 
erator sets,  each  comprising  a  2So-hp,  three-phase  motor,  direct- 
connected  to  a  six-pole,  double-commutator,  direct-current  dynamo. 
There  arc  also  step-down  transformers  which  reduce  the  three- 
phase  line  current  from  10,000  to  3,400  volts,  at  which  e.m.f.  the 
three-phase  motors  in  this  station,  as  well  as  those  in  the  main 
station,  are  supplied.  The  motors  in  the  sub-station  have  wound 
rotors  with  slip  rings.  The  high-tension  line  between  the  Goldach 
;ind  St.  Gall  stations  consists  of  three  bare  copper  wires  carried 
on  a  line  of  wooden  poles  located  105  feet  apart.  The  municipal 
high-tension  line  is  carried  on  single  wooden  poles;  the  conductors 
are  carried  on  an  overhead  line  to  the  St.  Gall-Roschach  Railway  and 
then  under  the  railroad  track  in  a  high-potential,  triple-conductor 
cable,  which  is  laid  two  feet  beneath  the  surface. — Am.  Elec,  March. 

REFERENCE. 

Electric  FM;)(/>)»ig.— An. illustrated  description  of  the  electric  pump- 
ing plant  at  the  Bridgeport  station  in  Chicago  for  the  Illinois  and 
Michigan  Canal. — Eng.  News.,  February  19. 
Traction. 

Interurban  Roads. — Goxzenbach. — The  first  part  of  an  article  on 
the  Engineering  and  Preliminaries  for  an  Interurban  Electric  Rail- 
way. The  writer  points  out  the  necessity  for  making  an  accurate 
and  conservative  estimate  of  the  income  which  can  be  derived  from 
all  possible  sources  of  revenue.  In  the  present  case  the  estimate 
was  based  upon  the  actual  results  obtained  in  parallel  cases,  and  the 
population  of  towns  along  the  road  was  taken  from  the  census  returns 
supplemented  by  actual  investigation.  Another  important  point  to 
be  investigated  is  what  will  be  required  by  the  new  enterprise  in 
order  to  secure  its  share  of  patronage  from  competing  railways  as 
well  as  the  development  of  new  business.  In  the  case  under  con- 
sideration, a  train  schedule  was  arranged  providing  for  half-hour 
headway  and  a  speed  of  thirty-five  to  forty  miles  an  hour,  with  stops 
averaging  every  three  miles.  The  equipment  necessary  for  providing 
this  service  has  been  carefully  figured  out.  Another  important  point 
considered  in  this  paper  is  whether  the  third  rail  or  overhead  trolley 
should  be  adopted,  and  it  is  pointed  out  that  in  the  matter  of  first 
cost,  which  often  decides  in  favor  of  the  trolley,  there  is  an  uncon- 
scious discrimination  due  to  the  fact  that  the  conductivity  of  the 
circuit  is  lost  sight  of.  For  purposes  of  comparison,  curves  have 
been  presented  showing  the  difference  in  first  cost  between  trolley 
and  third  rail,  and  it  is  interesting  to  note  that  the  third  rail  is 
lower,  even  down  to  the  smaller  sizes.  The  chief  advantage  of  the 
third-rail  system  is  its  low  maintenance  cost,  and  it  is  stated  tljat 
when  this  fact  is  fully  understood  many  roads  now  using  trolleys  in 
high-speed  service  will  be  warranted  to  change  to  the  third  rail. — 
St.  R'y  Jour.,  March  7. 

Present  Practice  in  Interurban  Electric  Railroading. — Brigden. — 
.\.n  article  in  which  the  writer  refers  to  early  steam  railroad  engi- 
neering when  many  roads  were  built  with  a  gauge  of  3  ft.  to  3  ft. 
6  in.  Most  of  these  roads  had  to  change  later  to  the  standard  gauge. 
He  hopes  that  this  experience  will  not  be  lost  on  electric  railway 
companies  who,  while  not  building  narrow-gauge  roads,  often  put  in 
a  cheap  initial  construction.  The  grades,  curves,  etc.,  should  be 
selected  for  a  speed  of  30  miles  per  hour,  which  trains  on  these  roads 
will  ultimately  be  required  to  make. — St.  R'y  Jour.,  February  23. 

Chicago. — An  illustrated  article  on  the  modern  shops  and  methods 
of  the  Chicago  City  Railway  Company.  The  new  plant  is  described, 
which  has  been  erected  in  the  suburbs,  occupying  about  two  and  a 
half  city  blocks.  It  is  easily  accessible,  however,  and  is  surrounded 
on  all  sides  by  street  railway  tracks  built  for  the  purpose  of  admit- 
ting cars  to  the  shops  and  car  houses.  A  large  portion  is  set  aside 
for  car  houses,  one  of  which  has  already  been  completed.  The 
building  is  divided  into  independent  departments,  and  a  similar 
plan  will  be  followed  in  the  second  building,  which  will  really  be  a 
duplicate  of  the  first  and  separated  from  it  only  by  an  alley.  The 
repair  shops  comprise  several  buildings  which  have  been  located  and 
arranged   with    a    view   of   facilitating   the   handling   of    the    work. 
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Tracks  have  been  laid  through  the  machine  shop,  blacksmith  and  frog 
shops  for  distributing  and  collecting  the  material,  and  another  track 
runs  the  length  of  the  mill.  The  tracks  upon  which  the  cars  pass 
through  the  machine  shops  and  other  departments  for  repairs  are 
all  provided  with  pits.  Overhead  electric  traveling  cranes  are  also 
provided  for  carrying  heavy  machinery  and  material.  A  number  of 
separate  departments  are  taken  care  of  in  the  machine  shop  building, 
including  the  truck  repair  department,  motor  repair  department,  and 
repairs  pertaining  to  other  electrical  parts.  An  e.xtensive  brass  foun- 
dry has  been  installed  and  several  new  smelting  furnaces  using  oil 
for  fuel.  Babbitt  metal  is  also  melted  in  the  brass  foundry.  An 
interesting  feature  in  the  machine  shop  is  the  pit  construction.  The 
equipment  of  the  shops  is  the  most  complete  of  any  in  the  country  for 
street  railway  work.  Provision  was  made  for  protecting  the  shops 
as  thoroughly  as  possible  from  fire.  Power  is  supplied  for  the 
operation  of  these  shops  from  a  special  electrical  plant  consisting 
of  two  units  of  300-hp  each.  A  voltage  of  500  has  been  adopted 
because  of  the  possibility  of  using  the  regular  railway  current  for 
the  operation  of  the  shops  in  case  of  a  shut-down  in  the  shop  power 
house,  and  also  for  utilizing  this  power  plant  in  case  of  emergency 
in  supplying  current  to  the  lines  for  operating  cars. — St.  R'y  Jour., 
March  7. 

Electrolysis  of  Water  Pipes. — Hawley. — An  article  explaining  in 
a  popular  way  the  corrosion  of  gas  and  water  pipes  by  electrolysis 
due  to  strong  currents  from  the  return  current  of  tramway  systems. 
The  only  sure  and  efficient  method  of  avoiding  this  is  the  double 
trolley  .system.  With  a  single  trolley  system  electrolysis  may  be 
reduced  by  perfecting  the  bonding  of  the  return  circuit  and  increas- 
ing the  resistance  of  the  pipe  lines  and  by  careful  inspection.  The 
responsibility  for  the  damage  by  electrolysis  has  not  yet  been  finally 
determined  by  the  courts. — The  Polytechnic,  February  28. 

REFERENCES. 

Locomotives. — An  illustrated  article  on  electric  locomotives  for 
yard  and  shop  work. — Sc.  Am.,  March  7. 

An  Electric  Train  Indicator. — Parham. — An  illustrated  article  de- 
scribing a  device  whereby  passengers  waiting  on  the  platform  or  in 
the  waiting-room  of  a  station  used  in  common  by  several  lines  of 
trains  passing  that  station  but  for  different  destinations,  may  without 
danger  or  inconvenience  to  themselves  or  other  passengers  tell  the 
destination  of  an  approaching  train,  independently  of  colored  lights, 
colored  signs  or  any  other  destination  marks  carried  by  the  train 
itself. — Am.  Elec,  March. 

Installations,  Systems  and  Appliances. 

Charging  High-Tcnsion  Cables. — G\rkard. — A  communication  call- 
ing attention  to  the  necessity  of  installing  cable-charging  gear.  He 
says  the  only  safe  way  to  charge  a  high-tension  cable  is  by  means  of 
non-inductive  resistance  connected  directly  in  the  high-tension  cir- 
cuit. As  such  only  water  rheostats  need  to  be  considered.  The 
design  of  such  a  water  rheostat  is,  however,  a  matter  of  no  small 
difficulty.  The  best  way  is  to  choose  such  a  value  for  the  resistance 
as  will  charge  each  separate  cable  proceeding  from  the  power  house, 
so  that  one  charging  gear  will  do  for  all  feeders ;  the  resistance  is 
such  that  the  maximum  pressure  thrown  suddenly  on  to  the  feeder, 
by  the  plunger  of  the  rheostat  coming  below  the  surface  of  the  water, 
is  not  more  than  say  one-third  of  the  working  pressure.  With  these 
precautions  no  danger  is  to  be  feared.  With  the  ordinary  under- 
ground cables,  however,  the  resistance  required  for  this  purpose  is 
considerable  and  as  ordinary  water  has  to  be  used  the  column  neces- 
sarily becomes  very  long  and  the  insulating  sleeves  which  direct  the 
current  flow    are  rather  costly. — Lond.  Elcc,  February  20. 

REFERENCE. 

Isolated  Plant. — An  illustrated  description  of  the  power  plant  of 
the  Wells  Building  in  Milwaukee.  There  are  one  lOO-kw,  one  200-kvv 
and  one  250-kw  direct-current  generator,  all  operating  at  250  volts. 
The  three-wire  system  is  used  for  distribution. — The  Eng.,  March  2. 

Electro-Physic«  .'.nd  Magnetism. 

Radio-Activity  and  Gravitational  Energy. — Geigel. — An  account  of 
some  experiments  made  with  the  object  of  determining  whether  the 
energy  of  radio-activity  is  derived  from  gravitational  energy.  He 
suspended  a  small  bob  of  lead  weighing  6.5  grammes  over  a  watch- 
glass  containing  I  gramme  of  radio-active  substance  and  noticed  a 
temporary  diminution  of  weight  amounting  to  0.035  mgms.  He  sup- 
poses that   "rays"  of  gravitational   energy  proceed  from  the   whole 


earth  towards  the  lead,  and  are  partly  intercepted  by  the  radio-active 
substance.  On  this  assumption  he  calculates  the  intercepting  or  ab- 
sorbing power  of  the  radio-active  substance,  varying  the  distance 
and  dimensions  of  the  substance  for  the  purpose.  The  thickness  of 
the  radio-active  layer  varied  from  3  mm  to  21  mm  and  its  width  from 
"  mm  to  19  mm.  He  found  that  immediately  after  stirring  the  sub- 
stance the  loss  of  weight  was  greater,  and  also  that  some  loss  of 
weight  remained  after  removing  it.  The  writer  of  the  abstract  from 
which  this  is  taken  adds  that  the  whole  reasoning  appears  to  be 
somewhat  loose;  if  energy  is  absorbed,  there  should  be  a  permanent 
loss  of  weight,  unless  its  restitution  is  accounted  for;  if  force  only 
is  intercepted,  there  is  no  loss  of  energy  and  no  explanation  of  the 
radio-active  energy ;  in  any  case  a  reduction  of  the  radio-active  sur- 
face does  not  bring  about  a  smaller  loss  of  weight. — Ann.  d.  Phys., 
No.  2;  abstracted  in  Lond.  Elec,  February  20. 

Electrodeless  Discharge. — Davis. — An  account  of  some  experiments 
on  the  electrical  conductivity  and  absorption  of  energy  in  the  elec- 
trodeless discharge.  As  an  illustration  of  the  great  absorption  of 
energy  and  the  heating  of  the  gas,  he  mentions  the  following  ex- 
periment :  A  vessel  was  constructed  having  a  thin  platinum  wire 
passing  downward  through  the  center ;  the  passage  of  the  electrode- 
less  discharge  heated  the  wire  to  incandescence  in  a  few  seconds. — 
Am.  Jour.  Sc,  March. 

Changes  of  Temperature  of  Permanent  Magnets. — Loomis. — An  ac- 
count of  an  experimental  investigation  of  the  effect  of  change  of 
temperature  on  the  magnetic  moment  of  magnets  of  different  lengths 
but  of  the  same  cross-section,  and  on  the  distribution  of  the  mag- 
netism. The  proportional  change  in  magnetic  moment  due  to  change 
in  temperature  is  greater  for  short  than  for  long  magnets ;  and  the 
magnet  having  the  greater  intensity  of  magnetization  suffers  the 
less  proportional  change.  The  proportional  change  in  distribution  of 
magnetism  due  to  change  of  temperature  is  greatest  at  the  ends  and 
least  in  the  middle  of  the  magnet. — Am.  Jour.  Sc.  March. 

Energy  of  Magnetisation. — Larmor. — Some  notes  on  a  recent  Royal 
Society  paper  in  which  he  points  out  that  there  still  appears  to  be 
some  uncertainty  as  to  the  principles  on  which  the  energy  of  mag- 
netized iron  is  to  be  estimated,  and  the  extent  to  which  that  energy 
is  electrodynamically  effective.  He  takes  as  the  simplest  example  a 
current  flowing  in  a  coil  wound  on  a  narrow  iron  ring-core.  The 
energy  in  this  case  is  made  up  of  two  parts,  an  electrodynamic  part 
and  a  magnetic  part ;  the  former  is  mechanically  available.  The 
question  has  been  raised  by  Lord  Rayleigh  as  to  whether  the  latter 
part  has  any  considerable  mechanical  effectiveness.  This  question 
can  only  arise  when  it  belongs  in  part  to  permanent  magnetism  whose 
ultimate  annulment  can  induce  a  current.  The  conclusion  reached 
by  Rayleigh  is  that  it  cannot  be  annulled  quickly  enough  when  the 
ring  carries  a  coil,  to  develop  any  considerable  available  electric 
energy  by  induction.  Larmor  uses  a  mechanical  analogy  to  consider 
this  matter  in  detail  and  reaches  the  same  conclusion  that  the  re- 
tained energy  will  not  be  available  to  any  considerable  extent  unless 
the  iron  is  not  very  receptive  of  magnetization.  After  an  elaborate 
mathematical  investigation,  he  arrives  at  the  following  conclusion: 
In  an  electrodynamic  field  there  exists  the  usual  "specification"  of 
electrokinetic  energy,  but  also  in  addition  the  energy  of  magnetiza- 
tion of  the  magnetic  material.  This  energy  of  magnetization  appears 
as  made  up  of  a  part  given  by  the  ordinary  formula,  which,  when 
paramagnetic,  is  derived  from  thermal  sources,  and  so  in  the  absence 
of  hysteresis  has  the  limited  mechanical  availability  of  thermal 
energy;  together  with  a  local  part,  which  is  to  some  extent  thus 
available,  but  is  also  in  part  permanent  intrinsic  energy  of  the  mole- 
cules, regarded  temporarily  as  magnetic  energy.  The  extent  of  the 
direct  (non-thermal)  availability  of  retained  magnetism  can  be  in- 
ferred only  by  empirical  procedure,  for  example  in  general  features 
by  inspection  of  the  hysteresis  cycle. — Lond.  Elec  Rev.,  February  27. 

REFERENCE. 

Radium  in  the  Periodic  System. — Runge  and  Precht.— -An  account 
of  a  spectroscopic  investigation  of  radium. — Phys.  Zeif.,  February 
15:  abstracted  in  Lond.  Elec,  February  27. 

Electro-chemistry  and  Batteries. 

Edison  Nickel-Iron  Battery. — An  abstract  from  an  article  in  Nya 
Daylight  Allehanda,  a  Stockholm  newspaper,  claiming  that  the  Edi- 
son battery  was  first  described  by  the  Swedish  chemist,  W.  Jungner. 
As  early  as  1899  Jungner  obtained  a  patent  for  a  battery  in  which 
potassium  hydroxide  is  the  electrolyte  and  the  plates  consist  of  pow- 


•I'JO 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol.,  XI. I,  iNo.  12. 


dcred  nu-tallic  o.xiilcs,  which  arc  insoluble  in  ilu-  electrolyte  and  give 
a  siirticient  e.ni.f.  .'\  few  niunths  altiT  May,  ii/xi,  trials  were  made 
with  aiitoMioliilcs,  wliitli  arc  said  to  havt-  K'vcn  very  satisfactory  re- 
sult*. "\V'itlu>ut  exhausting  the  accumulators  below  normal  voltage, 
the  carriage  with  load  is  said  to  have  run  nearly  150  kw;  the  weight 
of  the  carriage  was  528  kg,  that  of  the  battery  was  n)a  kg;  at  the 
end  of  the  run  the  carriage  had  still  a  .speed  of  J<>s  km  per  hour.'* 
The  nickel-silver  pero.xide  accmuulators  arc,  however,  too  ctpcnsive; 
for  this  reason  Jungner  afterwards  used  nicke!  oxide  and  iron,  for 
which  combination  ho  obtained  a  patent  on  January  21,  1901,  while 
Kdison's  patent  is  dated  February  5.  it)Ol.~  /ril.  (.  lilclrochcuiif, 
I'cbruary  3. 

Plaits  Mad,'  of  Slabs  of  Aclive  .UiJ/i»i<i/.-  Lf.imer.— The  conclu- 
sion of  his  article,  the  first  part  of  which  was  noticed  recently  in  the 
Digest.  1.5  amp  are  used  for  formation  of  positive  plates  of  140  X 
too  X  6  "»m ;  thick  plates  arc  best  formed  with  a  nearly  constant 
voltage,  which  may  be  3  to  3.2  volts  at  the  start  and  about  2.8  volts  at 
the  end,  and  the  core  of  the  mass  then  gets  a  crystalline  and  therefore 
more  solid  structure.  The  ampere-hours  required  for  formation  arc 
about  33  to  45  per  cent,  higher  than  the  capacity  of  the  positive  plate. 
For  the  negative  plates  the  best  composition  is  about  3  parts  of 
minium  and  I  part  of  litharge ;  they  require  about  twice  the  lime  to 
form.  After  the  formation  the  negative  plates  should  be  kept  in 
pure  water  and  not  in  air  nor  in  sulphuric  acid. — Ccntnilbhitt  f. 
Accum.,  January  13. 

Reduction  of  Potassium  Chlorate. — Brochet. — A  brief  article  on 
"a  so-called  electrolytic  reduction  of  potassium  chlorate."  He  agrees 
with  Bancroft  and  Burrows  that  in  electrolyzing  potassium  chlorate 
with  a  copper  anode,  potassium  chloride  is  obtained,  the  quantity  of 
which  is  greater  than  should  be  theoretically  expected,  but  he  believes 
that  the  theory  is  entirely  different  from  what  might  at  first  be  sup- 
posed. The  products  first  formed  react  with  one  another,  and  there 
is  an  "abnormal"  reaction.  The  reduction  of  the  potassium  chlorate 
is  the  result  of  an  intermediate  action  of  the  metallic  copper  upon 
the  chlorate. — Zeit.  f.  Electrochemie,  February  ig. 

Static  Electricity  Applied  to  Ore  Dressing. — Swart. — An  illus- 
trated description  of  a  method  of  Blake  and  Morscher  for  a  process 
of  ore  separation,  consisting  in  bringing  a  mass  of  ore  particles  into 
contact  with  a  statically  charged  metallic  surface.  Particles  which 
have  a  relatively  high  conductivity  are  not  repelled,  while  those  of 
low  conductivity  are ;  a  machine  based  on  this  principle  has  been 
working  successfully  in  Denver  for  some  time.  A  voltage  of  10,000 
to  20,000  is  now  used;  the  static  generator  is  made  almost  wholly 
of  metal,  using  no  glass  whatever,  and  it  is  self-exciting  and  able 
to  run  continuously  in  the  open  air  without  regard  to  atmospheric 
conditions  and  with  no  more  attention  than  an  ordinary  dynamo 
receives.  The  standard  machine  is  a  double  one,  24  ft.  long,  41  in. 
wide  and  81  in.  high,  using  about  I  hp,  which  includes  that  for 
the  static  charge.  The  machine  is  not  confined  to  ores  of  zinc ;  all 
metallic  substances,  most  sulphides  and  arsenides,  and  some  car- 
bonates and  oxides  are  thrown  out  of  a  siliceous  or  limy  gangue,  in 
many  instances  the  extraction  being  very  high ;  this  is  particularly 
true  of  the  sulphides  of  copper.  The  advantages  of  the  machine  are 
summed  up  as  follows :  Low  first  cost  of  the  machine  and  nominal 
operating  expense ;  it  separates  materials  without  regard  to  their 
specific  gravity,  it  works  well  at  any  mesh  between  8  and  200,  no 
roasting  of  sulphides  is  necessary,  no  w^ater  is  required,  no  piece  of 
the  machine  weighs  100  pounds,  and  any  intelligent  mill  man  or  me- 
chanic can  build  a  machine  and  keep  it  in  repair. — Eng.  &  Min. 
Jour.,  January  24. 

Electric  Manufacture  of  Steel. — Walsh. — An  illustrated  article 
describing  the  method  of  manufacturing  steel  electrically  at  Ker- 
rouse,  France.  At  these  furnaces  all  kinds  of  iron  ore  have  been 
fused  and  treated  successfully  by  electricity.  According  to  the  tests 
made,  it  was  estimated  that  to  manufacture  one  ton  of  steel  from 
ordinary  iron  .ores  required  the  expenditure  of  2,800  kw  per  hour, 
or  about  3,800  electrical  horse-power.  At  the  factory  in  France  the 
cost  of  electrical  energy  was  estimated  at  $10  per  kilowatt-year  of 
8,400  hours.  Including  the  cost  of  electrodes,  coke,  ore,  refining  ma- 
terials, and  general  expenses,  the  cost  of  manufacturing  a  metric  ton 
of  2.204  English  pounds  ran  from  $18  to  $20.  The  coke  used,  how- 
ever, cost  $8  a  ton,  and  the  iron  ore  likewise  cost  considerably  more 
than  it  might  be  obtained  for  in  this  country.  On  the  other  hand, 
the  labor  item  is  considerably  lower.  The  working  quality  of  the 
steel  produced  has  been   found  to  be  equal  to  that  produced  in  the 


ordinary  mill.«  operated  by  the  open-hearth  and  Bessemer  processes. 
The  furnace  now  building  at  Kerrousc  will  consist  of  one  refining 
furnace,  which  will  do  the  work  of  a  series  of  ricclric  blast  furnaces. 
The  refining  furnace  will  be  portable,  running  on  a  heavy  truck  in 
frtmt  of  the  scries  of  electric  blast  furnaces,  and  will  be  large  enough 
to  acconunodate  the  whole  battery  of  blast  furnaces.  It  is  built  in 
the  form  of  a  huge  ladle,  which  is  inserted  in  the  hole  of  the  refining 
furnace  and  the  electrodes  lowered  to  begin  the  refining  process.  As 
the  ladle  is  easily  and  quickly  adjustable  to  any  of  the  furnaces,  the 
process  is  carried  on  continuously  befr)re  the  different  blast  furnaces. 
— Am.  nice,  March. 

KKIKKKNCKS. 

Duesseldorf  /;>/>tfji7iOH.—-DANNKEi«— Continuations  of  his  long 
serial  on  electrochemical  and  metallurgical  exhibits  at  the  Ducssel- 
dorf  exposition.  He  reviews  the  zinc,  lead,  copper,  silver,  nickel  and 
cobalt  mines  of  Germany ;  exhibits  of  copper  lubes  of  the  Elmore 
Copper  Company  are  described ;  also  storage  batteries  and  the  Gold- 
schmidt  thermic  process.  Heraeus  solders  aluminum  so  perfectly 
that  the  soldered  pieces  may  be  worked  with  the  hanuner  and  may 
even  be  rolled  into  sheets.  Exhibits  of  manganese  and  manganese 
alloys  (manganin)  and  platinum  are  also  briefly  described.— ZeiV.  f. 
Electrochemie,  January  15,  2g ;  February  5,  12. 

Antimony. — Izart. — An  article  giving  v.  summary  of  investiga- 
tions on  the  electrolytic  preparation  of  antimony. — L'Ind.  Elec, 
January  to. 

Units,  Mi:asure;ments  and  Instruments. 

American  Meter  Practice. — Reed. — An  article  treating  of  torque 
and  friction  in  relation  to  recording  w-attmeters.  The  author  states 
that  the  continued  accuracy  of  any  meter  depends  primarily  on  pre- 
serving permanently  the  ratio  between  the  torque  and  the  friclional 
counter-torque.  The  variable  quantity  of  this  ratio  is  the  friclional 
counter-torque,  hence  the  torque  should  be  so  large  in  proportion  that 
a  doubling  or  trebling  of  the  friction  will  have  no  appreciable  effect 
on  the  accuracy  of  the  meter.  In  order  to  get  a  meter  which  for 
all  commercial  considerations  would  be  correct  through  all  ranges 
of  load,  it  would  be  necessary  to  either  increase  the  torque  or  reduce 
the  friction  ;  the  most  economic  course  is  to  eliminate  the  friction, 
since  this  cuts  down  the  power  consumption  of  the  meter.  When 
the  friction  equivalent  is  reduced  to  its  minimum  for  a  given  form 
of  construction,  the  ratio  of  the  friction  to  the  torque  at  full  load 
for  any  meter  should  not  be  less  than  the  ratio  of  i  to  400.  This 
ratio  with  no  friction  compensator  gives  a  2j^  per  cent,  error  on  10 
per  cent,  of  full  load,  or  1.2  watts  with  one  light  burning  on  a  5-amp 
meter.  There  is  an  economic  limit  to  the  increase  of  the  torque 
of  a  meter  with  a  view  to  obtaining  greater  accuracy,  since  when 
this  increase  in  torque  is  directly  proportional  to  the  current  neces- 
sary to  produce  it,  the  amount  of  power  consumed  in  obtaining  this 
extreme  accuracy  is  greater  than  the  amount  of  power  lost  through 
inaccuracy, — Am.  Elec,  March. 

Vibration  Magnetometer. — Searle. — A  description  of  a  new  form 
of  vibration  magnetometer  which  obviates  the  difficulty  of  the  ordi- 
nary forms  when  used  in  a  non-uniform  field.  The  magnet  is  a  cyl- 
inder 1.50  cm  in  length  and  0.14  cm  in  diameter,  of  the  "silver  steel" 
used  for  making  small  tools,  the  steel  being  rendered  "glass-hard" 
by  quenching  at  a  bright  red  heat.  The  magnet  is  magnetized  be- 
tween the  pole-pieces  of  a  small  electromagnet  and  its  magnetic  mo- 
ment is  about  3  c.g.s.  units.  In  order  to  make  a  great  increase  in 
the  time  of  vibration,  the  magnet  is  attached  to  a  brass  plumb  bob. 
The  main  part  of  the  bob  is  1.6  cm  in  length  and  0,8  cm.  in  diameter, 
the  total  mass  of  the  system  being  about  8.5  grammes.  The  lower 
part  of  the  bob  is  turned  down  to  a  smaller  diameter,  and  into  this 
part  are  fitted  the  magnet  and  a  pointer  of  aluminum  wire  5  cm  in 
length ;  the  lower  end  terminates  in  a  sharp  point.  The  upper  end 
of  the  bob  is  fitted  with  a  small  eye,  made  by  soldering  a  loop  of  fine 
wire  into  a  small  hole  drilled  along  the  axis  of  the  bob ;  to  this  eye 
the  suspending  fibre  is  attached.  The  change  of  magnetic  moment 
due  to  the  earth's  horizontal  magnetic  force  is  only  0.2  per  cent. 
The  author  also  proposes  to  revive  the  ball-ended  magnets  described 
by  Robinson  in  1801.  They  can  be  made  by  mounting  bicjxle  balls 
at  the  ends  of  knitting  needles  and  magnetizing  them  between  steel 
plugs,  fitting  the  balls  at  the  ends.  Such  magnets  behave  very  nearly 
like  ideal  magnets  having  their  poles  in  the  centers  of  the  balls. 
Cavendish's  law  of  inverse  squares  may  be  demonstrated  with  some 
accuracy  by  the  aid  of  such  magnets. — Proc.  Cambridge  Phil.  Soc, 
V.  XII,  pt.  I,  1902;  abstracted  in  Lond.  Elec,  February  27. 
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REFERENCE. 

Integrating  IVattmeter  Connections. — Weeks. — An  illustrated  ar- 
ticle showing  how  to  connect  a  wattmeter  in  circuit  while  the  motor 
is   in   operation,   and   also   explaining   the   calculations   necessary   to 
obtain  the  work  done  from  the  meter  readings. — Am.  Elec.,  March. 
Telegraphy,  Telephony  and  Signals. 

REFERENCES. 

Recording  Telegraph. — Hopkins. — An  illustrated  article  on  record- 
ing telegraph  apparatus  for  amateurs. — Sc.  Am.,  February  21. 

Telephone  Engineering. — Dommerque. — An  illustrated  article  on 
the  treatment  of  poles.  The  author  describes  several  processes  of 
treating  poles  with  preservatives.  The  method  followed  by  the  Ger- 
man Post  Office  Bureau  is  given  as  a  typical  example  of  the  sulphate 
of  copper  process.  A  description  is  also  given  of  a  similar  process 
used  in  France,  and  of  the  creosoting  process  used  in  this  country. — 
Am.  Elec,  March. 

A  ..lodern  Private  Branch  Telephone  Z"I.rc/tongc.— O'Brien,— An 
illustrated  article  describing  the  methods  of  operation  and  wiring, 
and  to  some  extent  the  construction,  of  one  of  the  most  common 
types  of  private  branch  switchboards,  and  giving  detailed  instruc- 
tions for  the  installation  and  maintenance  of  such  systems. — Am. 
Elec,  March. 


New  Books. 


Tecnologia  del  Calore.  By  Rinaldo  Fcrrini.  Milan  :  Ulrico  Hoepli. 
268  pages,  58  illustrations.     Price,  6.5  lire. 

A  literal  translation  of  the  title  of  this  book  would  be  "Technology 
of  Heat."  The  volume  is  divided  in  five  chapters  or  parts,  respec- 
tively entitled  Combustion,  The  Apparatus  for  Combustion,  The 
Transmission  of  Heat,  The  Effect  upon  the  Surrounding  Medium, 
and  Ventilation. 

Chapter  I,  on  Combustion,  deals  entirely  with  the  theoretical 
chemical  reactions  of  the  various  combustibles,  and  particularly  de- 
scribes the  various  forms  of  calorimeters  and  the  methods  employed 
in  determining  specific  heats.  Chapter  II  is  occupied  with  the  prac- 
tical apparatus  for  burning  combustibles,  such  as  boilers,  furnaces, 
etc.  In  Chapter  III  the  absorption  of  the  heat  produced  by  the  tubes 
of  boilers,  and  by  other  things  with  which  heating  apparatus  is  sur- 
rounded, is  described.  Chapter  IV  deals  with  the  methods  used  in  the 
artificial  heating  of  buildings.  Chapter  V  exhibits  the  principles  of 
ventilating  both  for  public  and  private  buildings.  The  work  is  some- 
what mathematical  in  character  and  abounds  in  very  complete  tabular 
data  of  various  kinds: 


AsYNCHRONE  Generatoren.  Fur  ein  und  Mehrphasige  Wechsel- 
strome.  By  Clarence  Feldmann.  Berlin:  Julius  Springer.  134 
pages,  50  illustrations.  Price,  3  marks. 
This  is  a  treatise  on  asynchronous  dynamo  machinery,  and  though 
the  title  page  claims  a  description  of  alternating-current  generators, 
both  in  theory  and  practice,  there  is  little  to  be  found  in  the  work 
excepting  an  exhibition  of  the  mathematical  theory.  There  are 
three  chapters.  The  first  chapter  deals  with  the  analytical  methods 
which  are  applied  to  the  calculations  of  multifarious  generators  and 
motors.  The  second  chapter  takes  up  the  subject  from  the  graphical 
standpoint,  and  gives  diagrams,  whereby  the  problems  which  in  the 
previous  chapter  were  solved  analytically,  are  treated  graphically.  In 
the  last  chapter  single-phase  machines  are  discussed  and  are  treated 
in  a  similar  manner,  both  analytically  and  graphically.  For  those 
enjoying  mathematical  analysis  as  applied  to  dynamo  machine  con- 
struction, the  work  will  be  of  interest  and  value,  but  its  mathematics 
will  doubtless  be  found  formidable  by  the  average  engineer. 


The  Elements  of  Electrical  Engineering.     A  First  Year's  Course 
for  Students.    By  Thomas  Sewell,  A.I.E.E.    New  York :  D.  Van 
Nostrand.    332  pages,  204  illustrations.     Price,  $3.00. 
This  volume   embodies   a   series  of   lectures   delivered  to   classes 
of  students  in  electrical  engineering,  whose  course  was  of  the  grade 
and  character  of  those  usually  taught  to  evening  classes  at  manual 
training  schools.      But   little   mathematical   knowledge  is   demanded 
tor  its  reading :  and  the  text,  which  is  largely  descriptive,  puts  all 
numerical   relations  in  the  simplest  possible  manner.     The  class  of 
readers  to  which  the  book  will  appeal  are  those  who  pursue  a  cor- 
respondence course,  or  attend   an  evening  school :  and  the  general 
reader   who    desires   information   on   electrical    subjects    of   a   semi- 


technical  descriptive  character.  There  is  evidently  a  demand  for 
books  of  this  nature,  judging  from  the  number  published;  and 
when  they  are  intelligibly  written  they  are  of  service  to  the  general 
reader  and  of  assistance  to  the  professional  engineer.  The  author 
who  designs  such  a  work  needs  not  only  a  knowledge  of  the  subject, 
but  discrimination  and  judgment  in  presenting  facts  and  principles, 
which  come  only  from  maturity  and  wide  experience.  The  contents 
of  the  present  book  do  not  indicate  that  the  author  possesses  these 
qualifications. 

The  author  devotes  the  early  chapters  in  this  book  to  the  con- 
ception of  electrical  resistance  and  the  principles  of  the  electrical 
circuit.  In  doing  this  he  has  resorted  to  an  elaborate  hydraulic 
analogy  of  the  usual  kind.  This  being  well  enough  in  its  way  for 
mere  illustration,  becomes  poor  pedagogy  when  strong  emphasis  is 
placed  upon  it.  The  reader's  attention  in  such  a  case  is  more  apt 
to  be  taken  up  with  the  illustrations  than  the  electrical  facts  pre- 
sented. In  short,  when  an  illustration  requires  more  attention  to 
follow  it  than  the  primary  fact,  it  becomes  inefficient  and  cumber- 
some. Judging  from  the  insistence  upon  the  hydraulic  analogy,  one 
would  suppose  the  author  was  lecturing  to  a  class  of  plumbers.  The 
chances  are  that  the  general  reader  knows  little  of  plumbing,  and 
has  in  this  book  to  master  two  dissimilar  facts  instead  of  one.  The 
principles  of  Ohm's  law,  electrical  resistance  and  circuits,  and  such 
subjects  are  intellectually  so  simple  and  easy  of  comprehension  when 
intelligibly  presented,  that  there  is  no  need  of  illustration  and  analogy. 
These  chapters  in  contrast  with  the  method  pursued  by  Prof.  At- 
kinson in  Chapter  III  of  "Electrical  and  Magnetic  Calculations," 
present  the  contrast  of  an  obscure  and  cumbersome  method  with 
a  direct,  clear  and  intelligent  one. 

The  style  of  the  book  is  that  of  the  oral  lecture  and  makes  its 
contents  easy  and  pleasant  reading.  This  feature  is  commendable 
and  an  agreeable  change  from  the  abrupt  topical  condensation  of  facts 
that  characterizes  the  usual  text-book.  One  cheerfully  puts  up  with 
the  increased  bulk  and  cost  of  a  book  when  it  is  written  in  a  natural 
and  pleasing  style. 

The  chapter  on  the  magnetization  of  iron  is  clearly  and  adequately 
written  for  a  work  of  this  scope.  It  is  illustrated  with  frequent 
numerical  calculations  and  accompanied  with  excellent  diagrams. 
One  is  rather  surprised,  however,  at  the  conservatism  which  avoids 
all  reference  to  the  names  of  the  magnetic  units.  The  caption  of  a 
following  chapter  is  "Indicating  Instruments — Ammeters,  etc."  The 
author  here  is  confused  as  to  the  distinction  between  an  indi- 
cating and  a  measuring  instrument,  for  in  the  opening  sentence  he 
speaks  of  the  ammeter  as  an  instrument  for  measuring  current.  The 
Weston  instrument  comes  in  for  a  long  discussion,  and  as  a  matter 
of  course  the  Kelvin  electrostatic  switchboard  voltmeter  is  described 
and  illustrated,  with  its  plumb  bob  and  other  accessories.  In  the 
following  chapter,  galvanometer  and  the  resistance  box  are  con- 
sidered. 

The  arc  lamp  is  well  discussed  from  the  point  of  English  practice, 
though  perhaps  too  little  attention  is  given  to  the  enclosed  arc.  As 
in  other  parts  of  the  book,  the  author  here  avoids  a  reference  to  the 
alternating  current,  and  so  contracts  his  subject  within  too  narrow 
limits.  Unless  this  work  is  to  be  followed  by  a  second  one  in  which 
alternating  current  practice  is  discussed,  the  exclusion  of  all  such 
reference  from  the  present  volume  reduces  its  importance  to  the 
older  lines  of  electrical  engineering,  and  puts  it  out  of  touch  with 
the  advancement  of  the  last  ten  years.  The  maniLfacture  of  the  in- 
candescent lamp  is  fairly  well  described,  and  its  photometry  in  a 
meagre  way.  However,  when  describing  the  exhaustion  of  the  lamp, 
no  reference  is  made  to  other  than  the  Sprengel  pump.  This  is 
singular,  for  the  Geryx  mechanical  pump  is  made  in  England  and 
should  be  known  to  the  author,  and  as  well  its  employment  in  con- 
nection with  chemical  exhaustion. 

The  book  concludes  with  the  chapters  on  the  continuous-current 
dynamo  and  the  direct-current  motor.  The  first  is  discussed  in  a 
conventional  and  elementary  manner,  and  the  second  inadequately. 
As  a  book  purporting  to  cover  the  elements  of  electrical  engineering, 
one  would  expect  to  find  in  it  some  mention  of  separate  driving, 
and  many  such  applications  to  electrical  practice. 

This  book  is  commendable  from  the  manner  in  which  the  author 
confines  himself  to  the  presentation  of  the  elements  and  principles  of 
electrical  engineering,  and  avoids  purely  descriptive  and  catalogue 
matter.  The  author,  however,  is  again  at  fault  when  he  makes  but 
few  references  to  formal  and  periodical  literature ;  and  the  book 
from  this  defect  will  lack  stimulation  and  suggestion  for  the  reader. 
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C'lirsimit  Street,  riiihulclpliia,  Pa.  Next  iiircting,  New  York,  April 
i(>.  17  ;uiil  iS,  KXM 

.\.\iiKii  AN  iNsrin^rK  of  Iu.kithu  ai.  Knoinkkiis,  Secretary,  Ualpli 
\V.  I'i>()c,  gs  Liberty  Street,  New  York.  MeetiiiRs:  Marcli  J71I1, 
"lligl>-Ten»ion  Lines,"  Ralph  D.  Mershon ;  April  J4lh,  "Teinlcncies 
of  Central  Station  I")evelopnient,"  H.  A.  Lanhier,  I'hilippo  Torchio 
ami  I'eter  Jl^lker^fellj. 

.A.MKkiiAN  SrKKKr  Railway  Association,  Secretary,  T.  C.  Pcning 
ton,  jojo  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  Se])tctnbcr  J,  3  anil  4,  itXM. 

Association  ok  Kdison  Illuminating  Companies,  Secretary,  W. 
H.  Jolinson,   rhiladclphia.  Pa. 

Association  of  Railway  Telegraph  Superintendents,  Secretary. 
P.  VV.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next 
meeting.  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Toronto,  Out.,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary,  A.  P.  Eckert,  39  Corilandt  Street. 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Inteknaiional  Association  of  Municipal  Electricians,  Sccre 
tary,  Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  .Atlantic  City. 
N.  J.,  September,  1003. 

Iowa  Telephone  Association,  Secretary.  C.  C.  Deering,  IVs 
Moines,  Iowa. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  \V.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15.  1903. 

National  Electric  Light  Association.  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May, 
26,  27  and  28.  1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street.  New  York. 

A  Notable  Invention  in  Rapid  Telegraphy. 

By  Romyn  Hitchcock. 

Mr.  Patrick  B.  Delany,  who  is  so  well  known  for  his  many  in- 
ventions in  telegraphy,  particularly  for  the  Delany  multiplex  and 
for  improvements  in  automatic  methods,  has  recently  been  granted 
a  patent  (No.  72,004,  issued  February  10,  1903),  for  a  method  of 
utilizing  the  so-called  static  charge  of  a  telegraph  line  in  telegraphy, 
whereby  signals  may  be  transmitted  and  sharply  recorded  in  Morse 
cl-.aractcrs  at  the  highest  possible  speed.  Hitherto  the  retardation 
of  the  line  has  interfered  with  rapid  operation,  and  even  in  ordinary 
hand  working  of  duplex  and  quadruplex  apparatus  special  devices 
are  necessary  to  overcome  static  eiTects.  In  the  more  rapid  operation 
of  machine  telegraphy,  when  signals  must  be  recorded  on  chemical 
tape  at  speeds  in  practice  of  250  or  300  marking  impulses  per  second, 
with  experimental  speeds  achieved  of  2,000  or  more,  the  static  charge 
has  always  been  troublesome. 

It  is  obvious  that  if  this  disturbing  charge  is  a  noticeable  impedi- 
ment to  fast  working  with  the  chemical  recorder,  where  the  line  cur- 
rent passes  directly  to  the  chemical  tape  without  intervening  mechan- 
ism, it  must  impose  much  greater  restrictions  upon  any  system  which 
requires  the  current  to  actuate  armatures  or  mechanism,  however 
light  or  delicate  it  may  be.  Moreover,  when  the  successive  impulses 
are  of  different  duration,  as  w'hen  dots  and  dashes  are  sent  for 
Morse  characters,  the  static  charge  is  not  the  same  for  all  signals, 
being  larger  for  the  longer  impulses.  Under  such  conditions  if  we 
attempt  to  cut  off  the  trailing  of  the  dashes,  which  is  caused  by  the 
discharge  of  the  line,  with  a  current  of  reverse  polarity,  that  current 
may  give  rise  to  a  discharge  which  will  also  weaken  or  obliterate  a 
succeeding  signal. 

The  only  way  to  maintain  the  line  conditions  constant,  or  to  exer- 
cise effective  control  of  them,  is  to  make  the  signals  all  of  uniform 
duration.  Having  accomplished  this,  the  best  theoretical  conditions 
of  transmission  would  then  be  attained  by  successive  reversals  of 
polarity.  Both  these  results  have  been  practically  achieved  by  Mr. 
Delany,  and  the  patent  above  referred  to  shows  a  most  admirable 
adaptation  of  alternating  impulses  of  equal  duration,  to  the  produc- 
tion of  perfect  dots  and  dashes  at  the  receiving  end  of  a  line,  of 
whatever  length. 

It  will  be  recalled  that  some  years  ago  Mr.  Delany  produced  a 
perforated  tape  by  means  of  v.hich  all  impulses  in  ^lorse  transmission 


were  made  of  equal  Iciigih.  They  were  also  recorded  on  the  re- 
ceiving tape  in  iiiarki  of  uniform  length  'I'he  signals  rcprccnting 
liois  in  the  Morse  code  were  sent  with  the  positive  current  to  line, 
while  the  dash  signals  were  sent  with  the  positive  to  earth.  By  an 
arrangcinent  of  three  parallel  iron  needles,  set  close  together,  tiieir 
points  in  line  across  the  tape  at  the  receiver,  the  positive  line  cur- 
rent passed  to  the  tape  through  the  middle  point  and  made  its  mark 
by  electrolytic  action.  The  positive  current  sent  through  the  earth 
made  a  double  mark  through  the  two  outer  needles.  The  single 
marks  represented  dots,  the  double  marks  represented  dashes.  The 
records  thus  made  were  easy  to  read.  There  could  never  be  unccr- 
t.iinly  in  distinguishing  (l(jts  and  dashes.  Under  unfavorable  line 
conditions  the  st.itic  charge  would  cause  the  marks  to  tail  ont  an<l 
perhaps  run  tugelher,  but  even  under  the  most  extreme  conditions 
of  tailing,  the  length  of  the  lines  thus  merged  together  would  enable 
the  reader  to  instantly  know  the  nimiber  of  single  marks  composing 
them.  In  this  method  the  reversals  of  polarity  were  irregular,  de- 
pending upon  the  succession  of  dots  and  dashes  in  the  letters  sent. 
This  represented  the  most  advanced  condition  of  commercially  prac- 
ticable machine  telegraphy  until  quite  recently,  and  it  was  capable 
of  making  legible  records  at  a  speed  of  several  thousand  words  a 
minute. 

The  next  iDrw.ird  step  was  to  introduce  reversals  of  current  for 
every  impulse,  and  to  use  a  single  marking  pen  for  the  production 
of  dots  and  dashes  on  the  chemical  tape.  The  problem  was  to  cause 
impulses,  all  of  the  same  duration,  to  be  recorded  in  a  single  line 
as  dots  and  dashes.  This  is  accomplished  by  allowing  the  static 
charge  to  continue  or  prolong  a  mark  started  by  a  short  impulse 
sent  into  the  line.  Dots  or  dashes  are  made  by  cutting  off  the  mark 
at  the  proper  instant  by  the  reverse  current.  The  time  allowed  be- 
tween the  primary  impulse  and  the  impulse  of  opposite  polarity,  de- 
termines whether  the  record  shall  be  a  dot  or  a  dash. 

Thus,  what  has  hitherto  ben  the  most  serious  obstacle  to  rapid 
telegraphy  becomes  a  most  important  adjunct  for  successful  oper- 
ation at  speeds  approaching  the  theoretical  limit.  If  the  line  has 
not  sufficient  capacity,  a  condenser  at  the  transmitting  station  sup- 
plies the  deficiency. 

The  method  of  operating  is  simple.  Each  signal,  whether  a  dot 
or  a  dash,  is  made  with  two  impulses  of  opposite  polarity  and  of 
equal  duration.  These  are  sent  to  line  by  means  of  a  perforated  tape. 
The  tape  is  prepared  by  operating  a  Morse  key  in  the  usual  manner 
of  line  working.  When  the  key  is  pressed  down  a  hole  is  punched 
near  the  lower  edge  of  the  tape;  when  it  comes  up  a  hole  is  made 
near  the  upper  edge.  The  tape  is  constantly  running,  and  thus  the 
holes,  being  made  in  succession,  bear  a  slanting  relation  to  each 
other  on  the  tape.  The  time  of  holding  down  the  key  determines 
the  angle  of  slant.  For  a  dot  they  are  nearly  in  a  vertical  line,  only 
sufficiently  inclined  not  to  overlap ;  for  a  dash  the  angle  of  slant  is 
larger. 

As  the  tape  runs  through  the  transmitting  apparatus,  electrical  con- 
tacts are  made  through  the  holes  by  means  of  metal  conductors  or 
"brushes."  The  two  brushes  beneath  the  tape  are  connected  re- 
spectively with  the  positive  and  negative  transmitting  currents,  and 
the  opposing  brushes  above  are  connected  to  the  line.  Through  the 
holes  along  the  lower  edge  of  the  tape  positive  impulses  are  sent, 
and  through  the  other  row  of  holes  negative  impulses. 

At  the  receiver  the  line  currents  pass  to  the  chemical  tape  through 
an  iron  marking  point  and  thence  to  ground.  The  positive  current 
alone  marks  the  tape  by  electrolytic  action — the  negative  current 
having  no  such  effect.  If  a  positive  current  is  sent  and  a  negative 
follows  immediately,  the  mark  is  cut  short,  making  a  dot;  if  a  longer 
time  intervenes  the  mark  is  extended  by  the  static  discharge  beyond 
the  duration  of  the  current. 

There  are  a  number  of  claims  in  this  interesting  patent,  but  the 
broad  scope  of  the  invention  may  be  indicated  by  the  wording  of 
the  first  claim,  which  is  as  follows : 

"In  a  telegraph  system  in  which  each  signal  is  composed  of  two 
impulses  of  opposite  polarity  sent  into  a  circuit  at  a  transmitting 
station,  the  method  of  transmission  and  recording  which  consists 
in  adjusting  the  capacity  or  consequent  retardation  effect  of  the 
circuit  so  that  the  formation  of  a  record  character  will  be  continued 
after  its  primary  impulse  is  sent  into  the  circuit,  sending  the  primary 
impulse  of  a  signal  into  the  circuit  to  initiate  the  production  of  a 
record  thereof,  disconnecting  the  generator  from  the  circuit  and 
permitting  the  "'capacity"  effects  of  the  circuit  to  continue  the  pro- 
duction of  said  character,  and  terminating  the  formation  of  the 
character  by  transmitting  the  secondary  impulse  of  opposite  polarity." 
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"  Sparklet  "  Fuses. 


Elliott  J5rothers,  Loiuluii,  are  introducing  an  ingenious  fuse,  the 
rnvention  of  Mr.  G.  W.  Partridge,  chief  engineer  of  the  London 
Electrical  Supply  Corporation,  which  employs  sparklets  in  its  oper- 
ation. These  sparklets,  as  our  readers  are  doubtless  aware,  are 
small  steel  bottles,  about  as  large  as  an  olive,  containing  liquid 
carbonic  acid  gas ;  the  necks  are  closed  with  thin  steel  stoppers, 
made  gaslight   for  a  pressure  of  600  lbs.   per  sq.   in.,  with  a   thin 


FIG.    I. — SOO-AMP    SWITCHBOARD    TYPK    OF    FUSE. 

rubber  ring.  Sparklets  are  commonly  used  for  the  purpose  of 
aerating  water  in  "siphons,"  a  simple  attachment  to  the  latter  en- 
abling the  user  to  pierce  the  stopper  of  the  sparklet,  so  as  to  release 
the  gas.  They  are  readily  obtained  in  boxes  of  12  from  chemists, 
etc.,  and  are  ine.xpensive.  The  sudden  expansion  of  the  carbon 
dioxide  as  it  flashes  into  gas.  produces  a  temperature  in  the  neigh- 
borhood of  100°  F.  below  zero;  the  gas  itself,  by  its  incombustible 
nature,  tends  to  extinguish  flame,  and  at  the  same  time  the  violence 
with  which  it  is  ejected  from  the  sparklet,  as  though  the  latter  were 
a  small  cannon,  acts  as  a  blow-out  device  of  the  highest  efiiciency. 

The  construction  of  the  actual  fuses,  which  have  now  been  in  use 
by  the  L.  E.  S.  Corporation  for  two  years,  is  quite  simple.  The 
type  of  fuse  illustrated  is  that  which  is  intended  for  the  high-pres- 
sure side  of  transformers ;  the  body  is  a  trough  of 
earthenware,  with  a  recess  at  each  end,  near  the 
terminals.  The  fuse  consists  of  a  suitable  number 
of  fine  copper  wires,  which  are  enclosed  between 
strips  of  mica  for  the  greater  part  of  their  length, 
but  are  exposed  near  the  ends.  The  fuses  are 
made  up  with  metal  terminal  plates,  ready  for  im- 
mediate insertion  into  the  trough.  Two  marble 
blocks  fit  into  the  recesses  in  the  earthenware  re- 
ferred to  above  ;  in  each  of  these  there  is  a  hole 
shaped  in  such  a  way  as  to  receive  the  body  of  a 
sparklet,  while  allowing  its  neck  to  project  slightly 
beyond  the  surface  at  the  side  next  to  the  fuse- 
gap.  When  these  blocks  are  slipped  into  place, 
the  sparklets  are  held  in  postilon  by  spring  clamps 
projecting  from  the  terminals  of  the  fuse,  so  as 
to  ensure  their  connection  with  the  circuit — an 
essential  feature. 

It  will  readily  be  understood  that  directly  the 
fuse  has  blown,  the  arc  which  follows  rises,  passes 
on  to  the  end  of  one  or  both  of  the  sparklets,  fuses 
the  stopper  and  releases  the  gas,  which  extinguishes 
the  arc.  The  fuse  operates  equally  well  whether  blown  by  a  short 
circuit  or  by  a  long-sustained  excess  of  load ;  the  latter  condition 
is  regarded  by  the  inventor  as  an  especially  severe  test,  the  arc 
formed  under  these  conditions  being  peculiarly  persistent.  The 
length  of  gap  required  to  deal  with  an  arc  at  10,000  volts  is  only  9 
in.,  as  compared  with  the  4  ft.  6  in.  fuses  which  have  been  used ; 
two  sparklets  are  used,  one  at  each  end,  but  this  is  only  for  addi- 
tional security,  as  one  always  suffices. 

The  sparklets  may  be  applied  to  switches  wliich  have  to  operate 
under  heavy  loads,  and  are  quite  applicable  to  500-volt  circuits. 
Mr.  Partridge  has,  in  fact,  employed  them  in  this  way,  the  sparklet 
being  so  placed  that  the  arc  formed  on  opening  the  switch  opens  the 


sparklet.  When  the  system  is  applied  to  circuit-breakers,  a  maga- 
zine of  the  revolver  type  is  employed,  by  means  of  which  a  fresh 
sparklet  is  brought  into  position  every  time  the  switch  is  closed.  We 
understand  that  not  one  defective  sparklet  has  yet  been  met  with. 

The  fuses  for  low-tension  work  are  made  in  several  standard 
sizes  for  currents  up  to  1,000  amp,  and  pressures  up  to  500  volts 
continuous  current. 

Fig.  I  illustrates  a  500-amp  switchboard  type  of  fuse,  which 
consists  of  two  gun  metal  castings  separated  by  a  block  of  insulating 
material  and  handle.  The  castings  form  the  contact  blades,  sparklet 
holders  and  fuse  contacts ;  the  sparklets,  held  in  position  by  the 
insulated  screw  caps,  project  through  the  insulating  block  so  as 
to  be  in  the  path  of  the  arc,  which,  by  piercing  the  ends  of  same, 
liberates  the  compressed  gas  which  extinguishes  the  arc. 

Fig.  2  illustrates  a  type  of  high-tension  fuse  suitable  for  500  amp 
at  2,000  volts.    It  consists  of  a  substantial  porcelain  tube  with  metal 


FIG.  2. — HIGH-TENSION  FUSE. 

caps  cemented  on  the  ends,  each  of  which  hold  three  sparklets  pro- 
jecting into  the  tube  through  bushed  holes;  the  fuse  wires  are 
sweated  to  copper  lugs  and  are  bolted  to  the  contacts  in  the  usual 
manner.  Fuses  for  pressures  up  to  10,000  volts  are  made  similar  to 
this,  but  with  a  group  of  sparklet  held  in  a  spider  and  fixed  in  the 
bottom  of  the  tube,  and  so  arranged  that  the  liberated  compressed 
gas  blows  along  the  path  of  the  arc. 

Fig.  3  shows  a  sparklet  fuse  for  use  in  sub-stations,  etc.  This 
is  for  currents  up  to  50  amp  and  pressures  up  to  5,000  volts.  The 
sparklets,  fuse  wire,  etc.,  are  carried  upon  a  porcelain  handle  which 
slips  into  a  porcelain  box  supported  on  insulators  fixed  to  a  base. 
Several  modifications  of  this  type  are  made  for  house  service  fuses, 
instruments,   etc.     All   sparklet  fuses  are  made  of  the  "Switch"  or 


s 
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FIG.    3. — FUSE    FOR    SUB-STATIONS. 


"Plug"  type,  and  can  safely  be  handled  whilst  alive,  and  removed 
for  renewing  fuses  or  for  examination,  without  the  use  of  insulated 
gloves  or  tongs. 


Interruptions  of   the  California   Long   Distance   Power 
Service. 


The  Bay  Counties  Power  Company's  140-mile  transmission  line, 
from  Colgate  to  Oakland,  Cal.,  was  shut  down  for  about  30  hours, 
following  a  switchboard  fire,  which  occurred  on  March  4  in  the 
Colgate  Power  Station.     The  Stanley  generators  were  well  adapted 
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to  withslaiul  water,  luit  they  hud  to  be  carrfully  IcMrd  out  after  the 
wetting  they  recciveil  at  the  time  of  the  tire.  The  company'*  engi- 
neers under  Superinendent  L.  M.  Hancock  made  a  record  for  quick 
repairs  and  the  system  was  in  operation  np  to  its  full  capacity 
of  seven  generators  within  four  days.  The  California  Clas  &  Klectric 
Corporation  has  three  other  plants  which  combined  have  two-thirds 
of  the  capacity  of  the  one  at  Colgate  and  so  the  valley  and  moimlain 
power  lines  snfTered  no  interruption  of  service. 

Within  t^o  days  a  large  electric  power  plant  at  Nimshew  will  be 
in  i>peration,  and  in  case  of  any  future  trouble  at  Colgate  the  new 
>tation  will  be  able  to  supply  the  bay  lines.  The  2.(XX)-hp  electric 
railway  power  house  of  the  North  Shore  Railway  Company,  at  Alto, 
Cal  .  which  will  be  completed  by  May  i,  will  also  be  >ised  as  a 
steam  reserve  station  in  case  of  trouble  on  these  lines. 

The  cause  of  the  switchboard  fire  at  Colgate  is  not  luUy  under- 
stood, though  there  was  a  short  circuit  on  the  line  at  the  Cordelia 
switching  station  just  preceding  the  trouble.  There  arc  circum- 
stniues  which  «i>ul(l  tend  to  support  the  llieory  that  the  plant  was 
struck  by  lightning. 

The  Standard  Electric  Company's  transmission  system,  extending 
from  Elcctra  to  San  Francisco,  resumed  operations  on  March  5  after 
a  shut-down  of  some  days  as  a  result  of  landslides  on  its  hydraulic 
system  in  the  Sierras.  The  company  will  greatly  increase  its  waii-r 
storage  facilities  this  year.  It  was  an  unfortunate  coincidence,  which 
will  probably  never  occur  again,  that  the  Standard  Electric  Com- 
pany's plant  was  shut  down  at  the  time  that  the  Hay  Counties  Power 
Company's  service  was  interrupted,  as  the  two  plants  are  so  con- 
nected as  to  be  able  to  help  each  other  out  in  case  of  trouble. 


of  this  disc  and  driven  by  friction  from  it  arc  two  pulleys  as  seen 
in  Fig  •'  These  friction  pulleys  bear  .igainst  the  disc  with  sufTi- 
cient  pressure  to  transmit  power  to  the  generator.  The  pulleys 
are  loose  on  their  journals  and  are  provided  with  ratchets  and  pawls, 
so  that  when   the  train  is  gmng  in  one  direction,  i.tn-  of  ihe  pulleys 


The  Felt  Axle-Driven   Train  Lighting  System. 


The   system  of  a.\le  train   lighting,  designed  by  Mr.   Charles  E. 
Felt,  of  Chicago,  which  was  mentioned  in  the  discussion  on  train 


Flfi.     I.  —  .\1-1'.\1<.\TI;S    AI'l'lJKU    TO    TKUCK. 

revolves  free  without  turning  the  journal  on  which  it  is  placed, 
while  the  pawl  on  the  other  engages  its  ratchet  and  drives  its  axle. 
With  the  train  going  in  the  other  direction,  the  condition  of  aflFairs 
is  reversed ;  that  is,  the  pulley  on  the  opposite  side  of  the  disc  does 
the  driving  and  the  other   pulley  revolves   free.     Power  from  the 


Fig.   2.— Driving   Mech.\.\ism    Train-Lighting    System 


lighting  at  the  Chicago  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  is  here  illustrated.  Fig.  i  shows  the  apparatus  as 
applied  to  the  truck,  and  Fig.  2  is  a  drawing  of  the  details  of  the 
driving  mechanism.  The  system  is  one  in  which  the  dynamo  is 
driven  at  constant  speed  as  long  as  the  train  e.xceeds  a  certain  pre- 
determined speed.  The  dynamo  always  revolves  in  the  same  direc- 
tion. The  driving  mechanism  consists  of  a  disc  either  mounted  di- 
rectly on  the  car  axle  or  geared  thereto.     Bearing  against  each  side 


friction  pulleys  through  the  dynamo  shaft  is  transmitted  through 
spur  gearing  as  seen.  The  regulation  of  the  dynamo  speed  is  ac- 
complished by  an  ordinary  ball  governor.  When  the  speed  is  slow, 
this  governor  allows  the  friction  pulleys  to  remain  near  the  periphery 
of  the  driving  disc.  As  the  train  increases  in  speed,  this  governor 
moves  the  friction  pulleys  nearer  the  center  of  the  disc.  In  this  way 
the  dynamo  speed  is  kept  nearly  constant  through  a  large  range  of 
train  speed.     The  system  is  an  exceedingly  simple  one  electrically. 
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As  the  dynamos  are  always  revolving  in  one  direction,  no  automatic 
reversing  switches  are  required.  All  the  switching  necessary  is  to 
cut  out  the  dynamo  when  the  train  is  going  at  a  sufficient  speed  to 
generate,  and  to  cut  the  dynamo  into  circuit  when  the  proper  speed 
is  reached.  This  is  done  mechanically  by  the  action  of  the  ball 
governor,  so  there  is  practically  no  automatic  electric  controlling 
apparatus.  The  driving  is  of  course  done  entirely  by  the  friction  of 
the  pulleys  against  the  disc.  This  requires  considerable  pressure 
between  the  disc  and  pulleys,  in  order  to  transmit  the  power  without 
slipping.  However,  this  does  not  involve  end  thrust  of  any  kind, 
because  the  pressure  of  the  disc  is  equal  on  both  sides,  as  the  friction 
pulleys  bear  on  both  sides  and  tension  is  maintained  simply  by  the 
spring  drawing  them  together.  All  the  bearing  friction  is,  therefore, 
taken  on  ordinary  journal  bearings,  which  are  not  subject  to  the 
great  friction  losses  of  thrust  bearings.  Mr.  Felt  was  formerly  a 
mechanical  engineer  with  the  Pullman  Company,  and  has  had, 
therefore,  much  experience  with  various  axle-driven  train  lighting 
systems.  He  has  been  impressed  with  the  complication  involved  in 
many  of  them  and  believes  that  the  present  system  on  account  of 
its  simplicity  will  eliminate  many  of  the  common  difficulties. 


Monorail  Railway. 


The  monorail  railway  system  to  which  the  accompanying  cut  refers 
has  been  devised  by  Frank  Moberly,  of  Victoria,  B.  C.,  for  the  pur- 
pose of  meeting  conditions  presented  in  the  mining  districts  of 
British  Columbia  and  similar  districts  elsewhere.  In  the  province 
mentioned  there  are  many  large  ore  deposits  unworked  for  want 
of  cheap  transportation,  most  of  them  being  so  situated  that  they 
cannot  be  reached  by  the  ordinary  railroad  or  tram.  Mr.  Moberly 
believes  that  a  system  of  monorailroads  operated  by  electricity  would 
be  a  solution  of  the  cheap  transportation  problem,  and  that  proposed 
is  a  modification  of  what  is  known  as  the  Lartique  system.  A  road 
of  this  design  has  been  in  operation  for  some  sixteen  years  between 
Ballybanion  and  Listowel,  in  Ireland,  with  satisfactory  results,  the 
operating  power,  however,  being  steam. 


End  Elevation 


CROSS-SECTION    MONORAIL  RAILWAY. 


The  sketch  will  give  a  general  idea  of  the  mode  of  construction 
proposed.  The  cars  to  be  used  will  vary  with  the  requirements  of 
each  locality  and  can  be  utilized  for  the  carriage  of  passengers,  ore 
or  general  freight.  The  motive  power  will  be  electricity,  which 
can  be  generated  anywhere  by  w-ater  power,  of  which  there  is  abund- 
ance waiting  to  be  developed ;  and  besides  operating  the  railway, 
power  can  be  supplied  to  mines  or  other  industrial  enterprises  that 
may  require  it.  In  the  majority  of  cases  the  power  can  be  developed 
at  or  near  the  initial  point  of  these  railroads,  thus  greatly  facilitating 
construction  work. 

The  main  features  claimed  for  this  system  of  railway  is  the  cheap- 
ness of  construction,  maintenance  and  operation  as  compared  with 


the  ordinary  railway,  and  also  the  possibility  of  avoiding  obstruction 
by  snow — a  great  feature  in  mountain  work.  All  heavy  grading  and 
other  costly  work  incidental  to  railway  building  in  a  mountainous 
country  will  be  avoided. 


General  Electric  Motor  for  New  York  Subway. 


The  accompanying  cuts  illustrate  the  type  of  motor  which  will 
be  supplied  by  the  General  Electric  Company  for  the  equipment 
of  the  cars  of  the  New  York  Subway.  There  will  be  340  motors 
of  this  type  used,  and  the  same  number  of  Westinghouse  motors. 

There  will  be  two  motors  on  each  car  of  an  aggregate  capacity  of 
400  hp.  The  weight  of  each  motor  is  6,000  pounds,  and  it  is  adapted 
for  mounting  on  a  truck  with  50  in.  between  wheel  hubs.  It  is 
fitted  with  the  nose  suspension  and  its  front  side  is  supported  by  lugs 
cast  on  a  frame.  This  lug  is  designed  to  rest  on  a  bracket  riveted 
to  the  truck  transom  with  a  forged  strip  bolted  over  the  top  of 
the  lug  to  prevent  the  motor  from  rising.  The  motor  is  mounted 
on  or  removed  from  the  truck  from  above,  when  the  truck  is  out  from 
under  the  car,  no  pit  being  required. 

The  magnet  frame  is  unsplit,  and  is  made  of  one  piece  of  cast- 
steel,  substantially  in  the  form  of  a  cube  with  well-rounded  corners 
and  large  bored  openings,  one  at  each  end,  into  which  frame  heads 
carrying  the  armature  shaft  bearings  are  bolted.  Through  these 
openings  the  armature  is  put  in  place  or  removed  from  the  frame. 

The  pole  pieces  are  laminated  and  are  bolted  to  the  interior,  top, 
bottom  and  sides  of  the  frame  with  through  bolts  with  nuts  on  the 
outside  of  the  frame. 

The  field  coils  are  wound  with  flat  copper  ribbon  in  a  common 
plane.  The  coils  are  insulated  with  mica  and  a  specially  prepared 
fabric  which  makes  them  semi-firepfoof  and  practically  impervious 
to  moisture.  The  air-gap  is  a  total  of  7-16  in.,  3-16  of  an  inch  above 
and  4-16  of  an  inch  below  the  armature. 

The  armature  has  a  series  drum  barrel  winding.  Its  conductors 
are  copper  bars,  separately  insulated  and  assembled  in  sets  of  five, 
the  set  as  a  whole  having  an  outside  protective  insulation.  The  bars 
are  soldered  directly  into  ears,  forming  a  part  of  the  commutator 
segments,  thus  avoiding  entirely  the  use  of  connecting  leads.  At 
the  back  of  the  armature  the  top  and  bottom  bars  are  connected 
together  with  tinned  clips  riveted  and  soldered  but  easily  removable 
in  case  it  should  be  desired  to  replace  top  bars  without  disturbing 
the  bottom  bars.  The  conductors  are  held  in  slots  by  tinned  steel 
wire  bands  imbedded  in  the  core  beneath  the  periphery,  the  wires 
being  soldered  together  and  held  by  tinned  clips.  The  armature 
core  is  of  the  "iron-clad"  type,  and  is  made  up  of  soft  iron  laminae. 

The  commutator  segments  arc  made  of  hard-drawn  copper  in- 
sulated throughout  with  the  very  best  grade  of  mica.  The  commu- 
tator shell  and  cap  are  made  of  cast-steel,  the  parts  being  especially 


FIG.    I. — A.XLE  END  OF  MOTOR. 

Strong ;  the  segments  are  clamped  very  light,  the  cap  being  pressed 
home  in  a  hydraulic  press  previous  to  tightening  the  commutator 
bolts.  The  commutator  ears,  into  which  the  armature  conductors 
are  soldered,  are  formed  integral  with  the  segments  so  that  there 
is  no  joint  between  the  ears  and  segments,  thus  making  a  thor- 
oughly insulated,  strong  and  compact  construction. 

The  brush  holders  are  made  of  cast  bronze,  and  are  adjustable  to 
allow  for  wear  of  the  commutator.  The  heads  carrying  the  armature 
shaft  bearings  are  each  made  of  malleable  iron  cast  in  one  piece. 
In  order  to  secure  large  and  long  bearings  without  sacrificing  other 
desirable  features  of  construction,  the  heads  in  a  cone  shape  are 
extended  well  under  the  commutator  shell  and  pinion  and  armature 
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core  lirnd     'riii<<  cmiHtruclion  fortni  :i  su|i|iort  tm  ilu-  Ixmiiiik  liniiiK, 
which  is  very  strung  and  rigid. 

The  arniatiirc  bcnrini;  nf  thi-  inoior  hearing  is  upcn  to  lubrication 
only  on  the  side  opposite  the  shaft  i-i.     l  i^.    li^l^liiii   lining  is 


FIG.    2. — SIDE    VltW    Ol-     .Mill  OK. 

only  i-i<)  in.  thick,  preventing  the  armature  dropping  more  than 
this  distance  even  in  ca.se  of  hot  bearings  melting  out  the  babbitt. 
The  bearing  is  soldered  into  a  shell  of  the  best  quality  bearing  bronze 
by  tirst  tinning  the  inside  of  the  shell  before  pouring  in  the  babbitt. 
The  gear.-i  are  made  of  a   superior   grade  of  cast  steel  and   the 


faction,  as  it  avoids  all  pusiibility  of  the  breaking  of  lugs.  The  gear 
case  is  of  malleable  iron,  and  radiating  froni  the  three  points  at 
which  it  IS  attached  to  the  nrntur  frame  arc  btrcngthcning  ribs  to 
prevent  the  case  from  cracking  when  subjected  to  the  excessixc  vibra- 
tion received  in  service.  Iloth  tup  and  bottom  halves  of  the  case 
arc  bolted  to  the  motor  frame  and  the  two  h;ilve»  are  bolted  together. 

Another  very  important  feature  of  this  motor  is  the  method  which 
lias  been  adopted  to  overcome  the  trouble  popularly  known  as  "flash- 
ing over."  It  might  be  saicl  that  this  is  a  subject  to  which  the  engi- 
neers of  the  fieneral  Electric  Company  have  given  a  great  ileal  of 
iitention  in  the  past,  first  to  ditermine  the  cause  of  the  "flashing 
\er,"  and  second  to  cure  the  trouble.  A  large  number  of  tests 
have  been  made  at  the  Sclieiu-clady  shops,  and  those  which  have 
been  carried  out  on  this  particular  motor  indicate  that  the  correct 
solution  for  the  problem  of  cause  has  been  discovered  as  well  as 
its  proper  remedy. 

Properly  to  understand  the  improvement  adopted  it  is  necessary 
to  under.stand  the  reasons  for  the  flashing.  This  trouble  occurs 
almost  entirely  when  the  motors  are  running  at  high  speed,  when 
the  line  voltage  is  high,  or  say  above  S75  volts,  and  immediately 
after  there  has  been  a  momentary  interruption  of  the  power  circuit 
with  full  current  on.  This  interruption  may  be  due  to  a  variety 
of  causes,  as,  for  instance,  a  break  in  the  third  rail,  a  high  joint, 
which  causes  the  contact-shoe  to  jump,  or  in  some  cases  from  sleet 
or  ice  on  the  rail.     Assuming  that  there  has  been  a  momentary  in- 


terruption in  the  circuit,  the  magnetization  of  the  field  disappears. 
When,  then,  there  is  a  restoration  of  the  current  on  the  completion 
of  the  circuit  after  contact  is  again  secured,  there  is  momentarily  a 
large  rush  of  current  through  the  motor,  due  to  the  fact  that  for  a 
very  short  interval  of  time,  the  self-induction  of  the  motor  being 
low,  there  is  no  field  on  w-hich  the  armature  can  build  up  a  counter 
e.m.f.  This  interval  is  measured  in  hundredths  of  a  second,  but 
it  is  long  enough  so  that  the  excess  current  is  liable  to  produce  a 
disastrous  efifect  on  the  motor. 
The  method  of  obviating  the  trouble,  as  applied  on  the  subway 


FIG.    3. — PL.AX    .\XD   ELEV.\TIONS   OF    MOTOR. 

pinions  are  forged  steel,  extra  hammered  to  improve  the  quality  of 
the  metal.  This  material  has  an  elastic  limit  of  not  less  than  38,000 
lbs.,  and  a  tensile  strength  of  about  twice  that  amount.  The  gears 
have  a  sH-'m.  face  and  are  cut  with  zYz-'in.  diametrical  pitch.  The 
pinion  has  a  taper  fit  on  the  armature  shaft  of  yi  in.  to  the  foot, 
measured  radially. 

The  gear  case  is  of  substantial  construction  and  is  bolted  directly 
to  the  frame  of  the  motor  without  the  use  of  lugs.  This  form  of  con- 
struction was  introduced  by  the  General  Electric  Company  for  the 
first  time  on  the  Manhattan  Railwaj-.  and  has  given  very  good  satis- 


FIG.   4. — -ARMATURE  OF   MOTOR. 

motors,  is  comparatively  simple.  As  is  well  known,  it  has  been  the 
practice  of  the  principal  manufacturers  heretofore  to  place  around 
the  field  poles  of  the  motor  short-circuited  copper  bands  for  the 
purpose  of  steadying  the  motor,  and  also,  though  not  of  the  first 
importance,  to  reduce  the  arcing  at  the  controller.  With  the  type 
of  control  used,  the  contact  resistances  are  of  such  a  character  as  to 
possess  ample  margin  to  take  care  off  any  self-induction,  however 
great.  The  use  of  these  copper  bands  is,  therefore,  unnecessary  so 
far  as  the  controller  is  concerned.  They  have,  therefore,  been  omitted, 
and  where  the  field  winding  is  supported  by  or  surrounded  by  a  metal 
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shell  for  mechanical  support,  that  metal  shell  is  cut  or  open-circuited 
so  as  to  prevent  its  acting  as  a  short-circuiting  conducting  band 
around  the  poles.  In  other  words,  the  effect  has  been  to  make  the 
self-induction  of  the  motor  sufficiently  great  to  prevent  a  sudden 
inrush  of  heavy  current  in  case  of  the  momentary  interruption  of 
the  power  circuit. 


Electrical  Contracts  in  the  Philippines. 


A  cablegram  has  been  received  by  the  War  Department  at  Wash- 
ington, from  Governor  Taft,  to  the  effect  that  the  Municipal  Board 
of  Manila,  the  .Advisory  Board  and  the  Philippine  Commission,  acting 
jointly,  have  accepted  the  bid  of  Charles  M.  Swift,  of  Detroit,  for 
railway  and  electric  light  and  power  franchises  in  the  city  of  Manila. 
First-class  fares  are  to  be  6  cents,  100  tickets  for  $5.50.  Second- 
class  fares  5  cents,  six  tickets  for  24  cents.  Mr.  Swift  represents  a 
syndicate  comprising  himself,  J.  G.  White  &  Co.,  engineers  and  con- 
tractors, of  New  York,  Frank  H.  Buhl  and  P.  H.  Kimberly,  of 
Sharon,  Pa.,  and  George  C.  Smith,  of  Pittsburg,  representing  the 
Westinghouse  interests.  The  above  syndicate  will  immediately  form 
a  company  to  take  over  this  concession,  which  covers  the  building  of 
35  miles  of  electric  railway  in  Manila  and  its  suburbs,  and  the 
building  and  operation  of  electric  light,  heat  and  power  plants. 

The  above  syndicate  has  also  contracted  to  purchase  the  old  Manila 
tramways  and  will  thereby  have  control  of  all  the  tramway  business 
in  the  city  of  Manila  which  has  a  population  of  something  over  300,- 
000.  J.  G.  White  &  Co.  will  have  the  entire  construction  of  both  the 
railway  and  lighting  plants,  as  well  as  the  track  construction,  over- 
head trolley  system,  etc.,  etc.  The  W'estinghouse  companies  will  fur- 
nish the  apparatus. 

It  is  stated  that  the  Philippine  Commission  is  very  much  gratified 
with  the  entire  transaction,  regarding  it  as  the  beginning  of  a  new 
epoch  in  the  Philippines  in  the  investment  of  large  American  capital, 
and  also  feels  convinced  that  the  franchise  granted  by  them  to  the 
syndicate  will  be  both  beneficial  to  the  people  in  Manila  and  also  to 
the  investors.  The  engineering  plans  for  the  construction  are  now  under 
way  and  engineers  will  start  in  the  near  future  for  Manila  to  begin 
their  work,  so  that  no  delay  will  occur.  It  is  probable  that  the 
greater  part  of  the  material  used  will  be  shipped  from  America  at 
an  earlv  date. 


New  Electric  Automobiles. 


One  of  the  notable  exhibits  at  the  recent  Chicago  auto  show  was 
the  combination  surrey  and  tonneau  of  the  Kammann  Manufacturing 
Company,  designed  by  and  built  under  the  patents  of  William  T. 
Kammann,  engineer  to  the  company.  The  machine  comprises  many 
interesting  features,  among  which  may  be  mentioned  the  steering 
heads  at  the  center  of  the  front  hubs,  first  used  by  Mr.  Kammann 
seven  years  ago,  and  the  double-acting,  self-tightening  internal 
band-brake  in  the  hubs  of  the  rear  wheels.  The  strain  of  braking 
comes  on  a  stop  integral  with  the  axle  and  does  not  come  at  all 
on  the  operator. 

The  frame  is  of  steel  angle  iron  and  T-iron,  braced  and  rivetted 
like  a  bridge  truss  and  is  very  light  and  strong.  The  four  springs 
extending  radially  from  the  steel  frame  to  the  ends  of  the  axles 
very  close  to  the  hubs  of  the  wheels  permit  of  the  use  of  a  very 
light  and  tubular  axle,  without  trussing,  and  also  give  support  to 
the  body  at  such  a  distance  from  the  center  of  gravity  as  to  make 
the  body  very  steady.  The  battery  (88-9S-amp-hour  cells)  rests 
in  groups  on  T-iron  channels  rivetted  to  the  main  frame  angle. 
The  battery  is  open  to  the  air  at  the  bottom  as  well  as  at  the  sides 
and  top.  Pneumatic  cushions  on  all  the  seats  make  riding  luxurious 
without  pneumatic  tires. 

The  motor  is  the  Kammann  bipolar  type,  with  a  very  short  mag- 
netic circuit  of  large  cross-section,  and  is  suspended  from  the  body 
frame  by  means  of  two  fore-and-aft  trunniars.  As  the  trunniars 
are  longer  than  their  bearings,  and  as  the  bearings  are  oblong  hori- 
zontally, the  motor  can  adjust  itself  to  all  conditions  of  chain  length 
and  body  inclination. 

As  the  body  has  a  possible  vertical  range  of  motion  of  nearly  fi\e 
inches,  and  as  the  outboard  motor  bearings  supporting  the  small 
sprockets  are  mounted  integrally  with  the  steel  casting  supporting 
the  wheel  bearings,  provision  is  made  for  keeping  these  small  sprocket 
bearings  in  line  with  the  motor  by  making  the  arms  on   which  the 


sprocket  bearings  arc  mounted  of  such  a  length  that  their  vertical 
angular  movement  due  to  the  varying  angularity  of  the  springs  sup- 
porting the  body  just  compensates  for  the  vertical  movement  of  the 
body.  The  trunnions  take  care  of  any  fore-and-aft  or  oblique 
movement.  The  four  motor  bearings  (two  on  the  motor  and  two 
at  the  small  sprockets)  arc,  therefore,  kept  in  line  and  free  from 
binding  without  the  aid  of  universal  joints  in  the  inotor  shaft. 

The  differential  gear  is  bevel  and  is  on  a  hollow  motor  shaft.  The 
motor  h;is  roller  bearings.  The  machine  is  all  metal,  not  an  ounce  of 
wood  being  used  in  its  construction.     The  body  is  aluminum   with 


FIG.    I.— COMBINATION'    SURREY    AND   TON.NEAU. 

frosted  finish,  wheels  and  axles  are  steel  tubular  and  frame  is  of 
structural  steel.  The  wheels  are  ball  bearing,  52  one-half-inch  balls 
being  used  in  each  wheel,  running  in  bearings  absolutely  friction- 
less.     The  wheels  can  be  removed  without  disturbing  the  bearings. 

The  other  electrical  novelty  from  the  Chicago  show  noted  in  this 
article  is  the  "long-distance"  carriage  of  the  National  Vehicle  Com- 
pany, of  Indianapolis.  As  will  be  observed,  half  the  battery — or  36 
cells — is  carried  under  a  polished  brass  hood  in  front  of  the  vehicle, 
giving  it  a  close  resemblance  to  the  ordinary  gasoline  automobile. 
The  other  half  of  the  battery  is  carried  in  the  body  at  the  back, 
thus  distributing  the  weight  fairly  and  evenly  over  the  two  axles 
and  the  truck  frame.  The  cells  are  those  of  the  Western  Storage 
Battery  Company,  and  the  vehicle  is  estimated  to  have  a  radius  of 
too  miles  on  one  charge.  Moreover,  the  motor  can  be  reversed  so 
as  to  generate  current  and  operate  as  a  brake.     The  motor  is  sup- 


riG.    2. LONG-DISr.ANCE    CAKKl.\Gli. 

ported  on  the  rear  axle,  at  the  center,  and  is  placed  with  the  reduc- 
tion gears  in  an  outer  cylindrical  case.  Steering  is  effected  by  a 
hand  wheel.  The  brakes  are  on  drums  on  the  drive  wheels  and  set 
by  a  foot  lever.  The  frame  is  angle  iron,  mounted  on  full  elliptic 
springs  at  the  rear  and  half  elliptics  in  front.  The  vehicle  is  quite 
handsome  in  appearance  and  weighs  1,600  pounds.  To  all  outward 
seeming  it  is  a  gasoline  vehicle,  as  will  be  noted  from  the  engraving. 
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THE  WLILK.  IN  WALL  SlKl.i:!'.  liim-  money  was  olTi-n-.l 
freely  as  to  amount,  but  price-,  lu-lil  lirm,  tlu-rc  bcinx  "  gotjcl  ilcmaud 
for  short  pi-rioils.  The  closiiiK  rates  sveii-  0  per  cent,  (or  (lO  lo  i/j 
days  and  Sh  ^  t>  per  cent,  for  lour,  live  ami  si\  mouths.  In  tlic 
stock  market  there  was  a  better  feeling  and  the  tendency  was  toward 
higher  i)rices.  Klectrics  on  the  whole  were  rather  inactive  and 
the  market  in  this  class  of  securities  was  not  affected  by  any  gen- 
eral cause.  Hach  stock  seemed  to  fluctuate  independently,  due 
probably  to  particular  causes.  Among  the  tractions,  Urooklyn 
Rapid  Transit  showed  a  downward  tendency,  closing  at  OsJ-.),  this 
being  a  net  loss  of  '4  point.  Metropolitan  Street  Railway  lost  iy», 
closing  at  i.^.Vm  after  dropping  to  ijifji,  the  agregale  sales  being 
65,250  shares.  General  Electric  was  the  exception  in  the  indus- 
trial list  in  point  of  activity  and  strength,  closing  at  193^,  this 
being  a  net  gain  of  3  points.  Westinghouse,  on  sales  of  700  shares, 
closed  at  J02,  being  a  net  loss  of  8  points.  Other  closing  quota- 
tions were  American  Telegraph  &  Cable,  8:.'J-:4,  a  net  loss  of  I'/i 
points :  Commercial  Cable,  165,  a  net  gain  of  4  points,  and  Western 
Union,  89*4,  a  net  loss  of  i}4  points.  Among  the  features  in  the 
trading  on  the  curb  during  the  week  was  the  decline  in  United 
States  Steel  5  per  cent,  bonds  and  rights.  The  general  list  was 
irregular  but  fairly  steady  at  the  close  of  the  week  after  early 
heaviness.  An  interesting  incident  of  the  week  was  the  offering 
of  United  Copper  shares,  the  Hcinzc  Company,  at  "seller  60"  and 
"seller  15"  at  a  considerable  reduction  in  price  by  reason  of  the 
proposed  extension  of  the  syndicate,  and  suspicions  that  few  shares 
have  apparently  been  taken  by  the  public.  Other  copper  shares 
were  pressed  for  sale  by  their  respective  pools,  following  the  sharp 
rise  in  the  metal.    Following  are  the  closing  quotations  of  March  i": 


NEW  YOSK. 


Mar.  ID.  Mar.  17 

American  Tel.  ,t  Cable 80  HO 

Amerioau  Tel.  A:  Tel ll>:l  IWO* 

American  Dist.  Tel ;t7  37 

Brooklyn  K»pid  Transit    . .      MH  64** 

Commercial  L'able 

Electric  Boat       21  20 

Klectric  Bo.->t  pM 30  S5 

Electric  Leaa  Reduction..  .       2H  2H 

Electric  Vehicle 8  8H 

Electric  Vehicle  pfd t3X  14W 


Mar.  10.  Mar.  17 

American  Tel.  &  Tel   183Si       IBS 

Cumberland  Telephone 

Edison  Klcc.  lUiim 

General  Wcotric 1»2>» 

Western  Tel.  .t  Tel  23  22 


Mar.  10.  Mar.  17 
. . . .  1!K)M      w: 


General  Electric. 
Hudson  River  Tel 

Metropolitan  St.  Ry 132%      Li3)i 

N.  E.  Elec.  Veh.  Tms 

N.  Y.&N.  J.  Tel 

N.  Y.  E.  V.  T.  Co !l  8« 

Tel.  &  Tel.  Co.  Am 

Western  T'nion  Tel 88>4        S»% 

Westintihouse  com 195    .     205 

Westiniihouse  pfd 200         218* 


Miir.  10. Mar.  1- 
Western  Tel.  &  Tel.  pfd.. . .      !I9  yj 

Mexican  Telephone 2H  2H 

New  England  Telephone  . . .  138  138 

WestlnKhoiisc .'.  IdO  100 

Westinghouse  pfd 102  10<i 


PHILADELPHIA. 

Mar.  10.  Mar.  17  Mar.  10.  Mar.    1 

Am encan  Railways 50  Phila.  Traction .'i7  DlH 

Elec.  Storaae  Battery 76«  Phila.  Electric  8J6  114 

Elec.  Storaao  Kattery  pfd..       .  Pa.  Electric  Vehicle 

Elec.  Co.  of  .\merica 8H  8K  Pa.  Electric  Vehicle  pfd 

CHICAGO. 

Mar.  10. Mar.  17  Mar.  10. Mar.  17 

Central  Cuion  Tel ..  National  Carbon  pfd Hi  89 

Chicaito  Edison i-SS  NorthwestElcv.com 

Chicago  City  Ry 2101  210  Union  Traction  9H  9H 

Chicago  Tel.  Co  ..  Union  Traction  pfd 42  42 

National  Carbon       24  34^ 

•  Asked,    t  Ei  Dividend. 

ALBANY  &  HUDSOX  REORGANIZATION.— The  Albany  & 
Hudson  Railroad  Co.  was  incorporated  last  week  with  a  capital 
of  $27,000,000.  The  company  has  acquired  the  property  and  fran- 
chises of  the  Albany  &  Hudson  Railway  and  Power  Company,  which 
operates  the  third  rail  electric  line  from  .Albany  to  Hudson.  The 
property  and  franchises  were  acquired  after  the  latter  company  had 
gone  into  the  hands  of  a  receiver  after  the  two  serious  collisions 
due  to  the  carelessness  of  motormen.  which  impoverished  it.  The 
directors  are  H.  G.  Runkle,  C.  L.  Rossiter,  .\.  M.  Young,  Foster 
M.  Voorhees,  William  F.  Sheehan,  R.  A.  C.  Smith  and  H.  L.  Seibert, 
of  New  York  :  Horace  .Andrew^s,  of  Cleveland,  Ohio,  and  Seth  L. 
Keen,  of  Brooklyn.  The  directors  of  the  new  railroad  are  prom- 
inent in  traction  enterprises  in  this  and  other  cities.  A.  M.  Young, 
H.  G.  Runkle  and  R.  A.  C.  Smith  represent  a  syndicate  which  has 
been  very  active  in  traction  matters  in  New  England.  Their  offices 
are  located  at  No.  100  Broadway.  C.  L.  Rossiter,  W.  F.  Sheehan 
and  H.  L.  Seibert  have  been  more  or  less  identified  with  Brooklyn 
Rapid  Transit.  Afr.  Rossiter  w^as  at  one  time  president  of  that 
corporation  and  Mr.  Sheehan  is  its  general  counsel.  Mr.  Seibert 
is  at  present  a  director  of  the  Brooklyn  company.  The  road  is  an 
excellent  property,  and  is  developing  a  large  earning  capacity. 


DIVIDENDS. — The  executive  committee  of  the  Western  Union 
Telegraph  Company  has  recommended  the  declaration  of  the  reg- 
ular ipiarlerly  dividend  of  I'A'/o.  Directors  of  the  (Jeueral  Electric 
have  declared  the  regular  2';r'  quarterly  dividend,  payable  April  18. 
The  directors  of  the  Westinghouse  Electric  fk.  Manufaelnring  Com- 
pany have  declared  the  regul.ir  (|iiarlerly  dividend  of  I-H'A  on  the 
preferred  slock,  payable  April  I.  The  directors  of  the  Electric 
Storage  Battery  Company  have  declared  ihe  regidar  quarterly  divi- 
dends of  I'/i'/c  on  the  common  and  iJ4'/«'  ""  t''^  preferred,  payable 
.\pril  I.  The  directors  of  ilic  ll.ill  Signal  Comp.tny  have  <leclarcd 
the  regular  (piarlerly  dividend  of  1%%  on  the  common  stock,  pay- 
able April  I.  An  annual  dividend  of  6%  was  also  declared  on  the 
preferred,  payable  April  I.  Chicago  Teleiihone  directors  have  de- 
clared a  regular  (piarterly  dividend  of  'j'/j'/c,  payable  March  31. 
The  directors  of  the  Union  Switch  &  .Signal  Company  have  de- 
clared dividends  of  2^:i%  on  the  preferred  and  i'/j%  on  the  common. 
This  makes  the  preferred  a  9%  slock  and  the  cf)nmion  6%.  The 
•  Boston  Suburban  Electric  Company  has  declared  a  regular  quarterly 
dividend  of  $1  on  the  preferred  stock,  payable  April  15. 

WESTERN  UNION  EARNINGS.— The  fiscal  year  of  the  com- 
pany began  July  i  last,  and  the  returns  now  in  show  actual  net  earn- 
ings over  all  expenses,  including  interest  on  bonds,  i.s   follows: 

Quarter    ended    September    30    last    $1,994,(134 

Quarter    ended    Ueccmbcr   31    last    1,864,780 

Total    for   the  half   year    $3,859,404 

A 'd    estimated    net   earnings    for    the    current   quarter    1,590,000 

•lakes  total    earnings   for    the    three   quarters    (one   quarter    es- 
timated)       $5,449,404 

Or  at  the  rate  of  7.44%  for  the  fiscal  year.  The  first  part  of  the 
stix  ement  reviews  the  figures  for  the  preceding  quarter,  and  shows 
that  the  net  earnings  of  that  quarter,  ended  December  31  last,  after 
deducting  interest  on  bonds,  were  $1,864,780,  which  is  $17,330  more 
than  the  estimate  made  thixe  months  ago,  and  $250,000  more  than 
the  earnings  of  the  corresponding  quarter  one  year  ago. 

LAKE  SUPERIOR  COMPANY'S  AFFAIRS.— The  statement  of 
Vice-President  Search,  of  the  Consolidated  Lake  Superior  Company, 
lo  the  stockholders,  was  made  public  this  week  by  John  W.  MofHey, 
chairman  of  the  stockholders'  committee  now  investigating  the  affairs 
of  the  corporation.  The  statement  in  part  is  as  follows:  The  Ferro- 
Nickel  Reduction  Works  at  Sault  Ste.  Marie,  fully  equipped  and  in 
operation,  represent  an  investment  of  $499,700.  In  water  power  de- 
velopment and  equipment  the  company  has  invested,  on  the  Michigan 
side,  $2,923,600,  in  addition  to  the  proceeds  of  $3,500,000  of  bonds 
issued  by  the  Michigan  Lake  Superior  Power  Company.  The  Tagona 
water  and  light  plant  represents  an  investment  of  $161,000,  in  addi- 
tion to  the  sum  invested  from  the  proceeds  of  the  $160,000  of  bonds 
of  that  company  outstanding. 

BELL  TELEPHONE.— The  stockholders  of  the  American  Tele- 
phone &  Telegraph  Company  will  hold  a  special  meeting  in  this  city 
on  March  31  for  the  purpose  of  voting  on  a  proposition  to  increase 
the  capital  stock  of  the  company  from  $150,000,000  to  $250,000,000. 
This  increase  of  $100,000,000  is  to  be  used  as  necessity  demands,  and 
is  not  all  to  be  issued  at  once.  The  stockholders  will  also  be  asked 
to  act  on  a  proposition  to  limit  the  number  of  vice-presidents.  A 
decrease  of  2,073  instruments  is  reported  on  the  net  output  of  the 
American  Telephone  &  Telegraph  Company  for  the  month  ended 
February  20,  as  compared  with  same  period  last  year,  but  a  net 
increase  of  31,862  instruments  since  December  21  last. 

ELECTRIC  GROWTH  AT  GENOA,  ILL.— The  Eureka  Electric 
Company  and  the  Advance  Electric  &  Telephone  Company,  both  of 
Chicago,  have  consolidated  with  a  total  capital  of  $150,000,  and 
will  remove  to  Genoa,  111.  Bids  will  be  received  for  the  erection 
of  a  two-story  brick  building.  96  x  225,  of  mill  construction.  About 
40  new  houses,  required  for  employees,  and  other  buildings  will  be 
erected.  E.  C.  Shippee,  John  Hadsall,  Thomas  Sager,  all  of  Genoa, 
can  give  information.  The  negotiations  were  conducted  by  Funk. 
Lawrence  &  Co.,  Security  Building,  Chicago. 

STROMBERG  -  CARLSON  INCREASE  OF  STOCK.— At  a 
meeting  of  the  stockholders  of  the  Stromberg-Carlson  Telephone 
Mfg.  Co.,  held  in  Rochester,  N.  Y.,  on  March  9,  it  was  voted  to  in- 
crease the  capital  stock  from  $3,000,000  to  $4,500,000.  The  total 
stock  will  consist  of  15,000  shares  of  preferred  and  30,000  shares  of 
common  stock,  the  par  value  being  $100  each.  The  company  has 
been  doing  a  verv'  large  business. 
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OTIS  ELEVATOR  ANNUAL  REPORT.— The  annual  report 
of  Otis  Elevator  for  the  year  ended  December  31  shows  as  follows : 

1902.  1901.  Changes. 

Net    earnings    $978,410         $842,096     Inc.  $136,314 

Dividends     411,835  267,539     Inc.     144,296 

Surplus     $566,575  $574,557      Dec.       $7,982 

Depreciation     266,575  274,557     Dec.         7,982 

Surp.    added    to    working    capital 300,000         $300,000  

President  VV.  D.  Baldwin  says  that  during  the  past  year  the 
volume  of  the  company's  business  has  very  materially  increased, 
thereby  justifying  the  action  of  the  directors  in  making  the  large 
expenditures  during  the  past  three  years  for  increasing  and  im- 
proving the  company's  plants,  all  of  which  expenditures,  other 
than  those  made  for  the  purchase  of  real  estate  and  the  erection 
of  new  buildings  have  been  charged  to  operating  expenses.  The 
preferred  stock  has  been  increased  from  $4,500,600  to  $6,500,000 
and  about  $1,000,000  of  this  increase  remains  in  the  treasury,  while 
9,895  shares  were  issued  and  sold  for  cash.  The  proceeds  were 
used  in  taking  up  all  outstanding  notes  (except  the  4  per  cent,  gold 
notes),  and  to  pay  current  liabilities.  Of  the  4  per  cent,  gold  notes. 
$150,000  maturing  in  December,  1902,  practically  all  were  anticipated 
and  paid  before  they  became  due.  The  cash  received  from  the  sale 
of  the  preferred  stock  has  enabled  the  company  to  declare  the 
dividend  of  2  per  cent,  on  the  common  stock.  The  prospects  for 
the  current  year  are  said  to  be  very  promising. 

ERIE  CANAL  TOWAGE.— Mr.  John  Murray  Mitchell,  counsel 
for  the  International  Towing  &  Power  Company,  has  made  estimates 
showing  what  the  operating  expenses  on  the  Erie  Canal  would  be 
under  the  Wood  electric  system.  The  plan,  as  laid  before  the  canal 
committee  at  Albany,  is  for  an  electric  motor  car,  which,  traveling 
on  a  rail  at  the  towpath's  edge,  should  tow  boats  at  a  speed  of  four 
miles  an  hour.  The  entire  system  would  be  leased  on  a  royalty  basis 
to  the  State,  which  would  rent  the  motors  to  the  boat  owners.  The 
Wood  electric  system,  Mr.  Mitchell  declares,  would  be  superior  to 
the  i,ooo-ton  barge  canal  proposition.  The  interest  on  the  cost  of 
the  barge  canal,  $100,000,000,  at  5  per  cent.,  would  equip  the  Erie 
Canal  with  the  Wood  .system,  he  says ;  and,  further,  it  would  take 
five  years,  according  to  the  State  Engineer,  to  deepen  the  canal  suffi- 
ciently for  1,000-ton  barges,  and  during  those  five  years  the  canal 
would  be  idle,  losing  business  amounting  to  $3,500,000  a  year.  Not 
only  would  this  income  be  lost,  but  the  $1,000,000  a  year  now  paid 
for  maintenance  would  also  be  a  loss,  he  points  out,  as  the  expense 
of  the  "canal  establishment"  would  go  right  on.  The  Wood  system, 
on  the  contrary,  Mr.  Mitchell  says,  would  solve  all  difficulties.  The 
operation  of  the  system  would  not  interfere  with  the  use  of  the 
present  towpath  ;  the  power  to  operate  the  motors  could  be  acquired 
from  the  power  plants  now  along  the  canal,  or  the  State  could  use 
water  power.  The  cost  of  a  i,ooo-ton  steam  barge,  $25,000,  would 
debar  individual  investors  and  most  of  the  present  canal  operators, 
Mr.  Mitchell  says. 

WESTERN  TELEPHONE  ANNUAL.— The  Western  Telephone 
&  Telegraph  Company,  which  succeeds  the  old  Erie  Telephone  & 
Telegraph  Company,  issues  its  report  for  the  year  ended  January 
31,  1903,  as  follows  : 

Gross   earnings    $453,623 

Dividends     850,586 

Total  net  receipts    i  ,304,209 

Interest   and   taxes    $519,343 

General    expenses    24,537 

Depreciation  (including  $70,621  interest  not    now  collectible)     86,478 

630,360 

Net   reserve    673,849 

Dividends     640,000 

Surplus    33.849 

President  Fish  says :  "The  earning  property  of  your  company 
consists  chiefly  in  a  controlling  interest  in  the  capital  stock  of  the 
Northwestern  Telephone  Exchange  Company,  the  Cleveland  Tele- 
phone Company,  the  Wisconsin  Telephone  Company,  the  South- 
western Telephone  &  Telegraph  Company,  and  the  Michigan  Tele- 
phone Company.  These  four  companies  have  expended  during  the 
past  year  in  improvements  and  development  $2,203,193,  of  which 
$282,086  was  for  underground  work,  $629,044  for  toll  lines,  $547,178 
for  switchboards  and  other  equipment,  $73,462  for  real  estate  and 
buildings  and  $671,423  for  exchange  aerial  construction.  The  money 
so  expended  was  supplied  by  this  company.  At  the  end  of  the  year 
the  total  number  of  subscribers'  stations  in  the  four  companies 
now  under  consideration  was  111,036,  in  addition  to  those  under 
sub-license  contract,  which  numbered  25,753,  a  gain  of  19.732  in  the 
exchanges  of  the  four  companies  and  11.315  in  the  sub-license  ex- 
changes. The  situation  of  the  Michigan  Telephone  Company,  of 
which  company  the  Western  Telegraph  &  Telephone  Company  is 
a  creditor  to  the  extent  of  more  than  $1,700,000,  as  well  as  principal 
stockholder,  is  far  from  satisfactory."  The  company  is  now  in  the 
hands  of  a  receiver. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— In  reviewing  the  trade  conditions  of 
the  past  week,  Bradstreet's  sums  up  the  situation  in  stating  that  the 
demand  is  active,  with  staple  prices  strong  at  close  to  record  levels, 
despite  drawbacks  in  the  shape  of  bad  roads,  labor  troubles  East 
and  West,  heavy  rains,  overflowing  rivers  and  backward  farm  prep- 
arations at  the  south.  Labor  troubles,  present  and  prospective, 
especially  harass  the  building  trade  consuming  iron  and  steel  in  the 
metropolis.  The  traffic  congestion,  although  improved,  still  affects 
the  transportation  of  coke,  lumber,  flour  and  grain.  Railroad  earn- 
ings are  excellent  for  this  time  of  the  year.  The  country's  railroads 
in  February  showed  gainings  of  14  per  cent,  in  gross  receipts,  and- 
the  early  March  returns  are  fully  as  favorable.  Export  trade  showed 
a  very  notable  gain  in  February  in  many  lines,  particularly  in  the 
shipment  of  corn  and  cotton.  According  to  Dun's  Review,  the  reports 
of  foreign  commerce  are  fully  as  satisfactory  as  those  respecting 
domestic  trade,  exports  from  the  port  of  New  York  exceeding  those 
of  the  same  week  last  year  by  $5,875,593,  or  over  60  per  cent.  The 
copper  market  was  active,  the  price  of  the  metal  reaching  the  highest 
figure  in  several  months.  This  result,  however,  it  is  stated,  is  due 
to  the  speculative  element,  since  consumers  show  no  tendency  what- 
ever to  engage  in  the  "boom."  The  upward  movement  of  prices  is 
slow  but  steady,  and  on  Thursday  it  reached  15  cents  nominally, 
for  lake,  electrolytic  and  casting  stock.  Despite  the  strength  of  the 
market,  there  are  many  people  who  regard  the  present  prices  as 
largely  fictitious  and  not  warranted  by  the  trade  conditions. 

THE  TEXAS  FLAT  MINING  COMPANY,  of  Madeira  County. 
Cal.,  has  taken  its  place  among  modernly  equipped  mines  by  pur- 
chasing from  the  Wcstinghouse  Electric  &  Manufacturing  Company 
one  75-kw,  2,200-volt,  3-phase,  60-cycle,  alternating-current  gen- 
erator, 720  r.p.m. ;  one  1.87-kw,  125-volt,  direct-current  exciter, 
1,800  r.p.m. ;  one  switchboard  panel,  one  40-hi,,  3-phase,  400-volt 
induction  motor,  850  r.p.m. ;  one  20-hp,  3-phase,  400-volt  induction 
motor,  1,120  r.p.m.;  one  lo-hp,  3-phase,  400-volt  induction  motor, 
1,120  r.p.m.;  three  30-kw,  oil-insulated,  self-cooling,  lowering  trans- 
formers, converting  from  2,100  volts  to  approximately  420  volts; 
one  3-kw  transformer  for  lighting  circuit,  converting  from  2,100  volts 
to  approximately  105  volts,  and  the  various  accompanying  details  of 
electrical  equipment.  The  generator  will  be  installed  about  three 
miles  from  the  mine,  and  will  furnish  the  power  necessary  to  operate 
a  20-stamp  quartz  mill,  with  rock-breaker,  concentrators,  etc. ;  and 
will,  also,  run  two  hoists. 

EQUIPMENT  FOR  JAPANESE  ROAD.— Francis  A.  Cundill, 
90  Wall  Street,  New  York  City,  who  acts  as  American  represen- 
tative for  the  British  electrical  engineering  and  contracting  firm  of 
L.  J.  Healing  &  Co.,  of  Yokohama,  has  placed  a  contract  with 
the  Albert  &  J.  M.  Anderson  Manufacturing  Coinpany  for  the  line 
material  to  be  utilized  in  the  double  overhead  construction  of  a 
system  to  be  built  by  the  Yokohama  Tramways  Company,  from 
Yokohama  to  Kanagawa,  a  distance  of  about  four  miles.  The  road, 
which  is  to  be  constructed  with  Japanese  capital,  will  be  the  first 
electric  traction  system  to  be  operated  in  that  Japanese  city.  The 
poles — 331  in  number,  with  brackets — will  be  supplied  through  the 
Healing  concern  by  the  Railway  Supply  &  Ecjuipmcnt  Company,  of 
Cincinnati,  Ohio.  Although  all  the  other  contracts  have  not  yet 
been  fully  determined  on  it  can  be  said  now  that  the  major  portion 
of  the  various  equipments  for  the  Yokohama  road  will  be  purchased 
in  the  United  States. 

ELECTRICAL  MACHINERY  EXPORTS.— The  Treasury  sum- 
mary of  exports  for  the  month  of  January  shows  the  amount  of  elec- 
trical machinery  to  have  been  $556,315,  as  compared  with  $409,476 
in  January,  1902.  The  export  for  the  seven  months  reached  $3,668.- 
432,  as  compared  with  $2,963,696  in  the  corresponding  seven  months 
of  1901-2.  The  export  of  electrical  instruments  for  January,  1903, 
was  smaller  than  usual,  being  $239,234,  as  compared  with  $419,098 
in  January,  1902.  But  the  total  for  the  seven  months  was  $2,496,368, 
as  compared  with  $2,248,000  in  the  corresponding  period  of  1902. 
The  falling  off  appears  to  have  been  chiefly  in  Australia  and  British 
South  Africa. 

ROYAL  ELECTRIC  CONTRACTS.— Improvements  in  the  muni- 
cipal lighting  plant,  Lebanon.  O.,  have  been  completed  and  operations 
will  be  resumed  this  month.  A  300-hp  McEwen  engine  has  been  in- 
stalled and  a  i8o-kw  Royal  Electric  Co.  alternator.  The  trustees  of 
the  City  of  Newton,  111.,  have  also  placed  an  order  with  the  Royal 
Electric  Company,  of  Peoria,  111.,  for  one  120-kw  alternator  and 
one  200-hp  engine. 

THE  COMMERCIAL  ELECTRIC  COMPANY,  of  Indianapolis, 
has  purchased  the  plant  formerly  occupied  by  the  Alfree  Engine 
Company  in  that  city.  The  plant  is  well  equipped  with  large  maciiine 
tools  and  will  greatly  increase  the  company's  manufacturing  facilities. 
A  large  increase  has  been  inade  in  the  capital  stock  of  the  company. 
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SOMF.  C.  &  C.  rOKKIC.N  .\N'I)  D:).\1KSTIC  ORDKRS -The 
C.  Jk  C,  l-'lcctric  Company,  of  (jarvvootl.  N.  J.,  whifh  is  CDiisidcralily 
enlartiMiK  its  ofticfs  in  the  Liberty  ItuiUlint;,  has  scciiml  within 
ihr  last  ffw  ilays  a  number  of  foreiun  and  donicstic  ciinlract<i  for 
generators,  motors,  etc.  The  export  biisinetii  included  an  order 
taken  through  C  U.  Heap,  47  \'ictoria  Street,  London,  for  a  7S-kw 
belted  generator  and  four-l)cltcd  motors.  varyiiiK  from  one  hp  to 
10  hp  for  installation  in  the  U)ndon  printinR  press  works  of  R.  Hoc 
&  Co.  .\notiur  foreign  order  calls  for  the  shipment  <)f  a  65-kw 
belled  generator  anil  switchboard  for  the  plant  of  the  Montezuma 
Lead  Company,  Mexico.  The  Metropolitan  Printing  Company, 
N'ew  York,  has  re(|uisitioned  fi>r  over  JO  C.  &  C.  motors,  varying 
in  capacity  from  J  hp  to  -»o  hp,  which  are  to  be  tiscd  for  driving 
printing  presses.  The  majority  of  the  motors  are  to  be  direct- 
belled.  The  Ituckingham  .Npartmenl  Hotel,  Pittsburg,  Pa.,  is  to  be 
etpiipped  with  two  75-kw'  and  one  -'5-kw  generators  for  direct- 
connection  to  engines  to  be  built  by  the  Watcrtown  (N.  Y.)  Fngine 
Company,  of  115  hp  and  40  hp  respectively.  The  Standard  Steel 
Com|iany,  lUirnbam,  Pa.,  has  ordered  two  more  po-bp  motors,  which 
will  make  the  tenth  order  for  motors  of  similar  capacity  received 
from  the  same  source  by  the  C.  &  C.  Company  within  the  last 
four  months.  -X  iJ5-hp  belted  generator — the  third  one — has  been 
ordered  for  installation  in  the  Chicago  shops  of  the  Allis-Chalmcrs 
Company.  The  Standard  Electric  Company,  of  New  Orleans,  has 
sent  in  an  order  for  two  .^o-kw  generators,  direct-connected  to 
Harrisburg  engines.  The  Rogers  Locomotive  Works,  Patcrsnn, 
N.  J.,  are  to  be  equipped  with  an  80-hp  motor,  also  a  30-hp  machine 
for  direct-connection  to  heavy  machine  tools.  The  Rogers  plant 
will  also  be  furnished  with  a  125-kw  belted  generator.  The  Edison 
Electric  Illuminating  Company,  Brooklyn,  has  ordered  a  125-kw 
booster.  This  will  make  the  fourth  order  for  similar  apparatus. 
The  C.  &  C.  people  also  report  recent  receipt  of  several  smaller 
domestic  orders  for  dynamos  and  motors. 

.■\MERIC.\X  EQUIPMENT  FOR  C.\N.ADL^N  LOCOMOTIVE 
PL.-\NT. — The  extensive  locomotive  plant  now  under  construction 
at  Montreal,  Canada,  by  the  Locomotive  &  Marhino  Cimpanv. 
Limited,  is  to  be  installed  with  American  electrical  cjuipment  for 
light  and  power.  The  contract  for  the  motors— 80  in  number  and 
varying  from  5  hp  to  50  hp — has  been  awarded  to  the  Westinghousc 
Electric  &  Manufacturing  Company,  Limited.  These  machines  will 
be  direct-connected  on  three-wires.  .'Kbout  half  the  motors  will 
be  run  at  variable  speed  for  direct  application  to  machine  tools. 
The  Western  Electric  Company  took  the  contract  for  a  40o-k\v  gen- 
erator. These  contracts  were  secured,  notwithstanding  that  Amer- 
ican manufacturers  had  to  combat  an  import  tariff  of  25  per  cent., 
the  Canadian  manufacturer  of  electrical  machinery  having  quoted 
higher  prices.  The  contracts  for  the  machine  tools,  aggregating 
about  $300,000.  have  been  about  equally  divided  between  Canadian 
and  .\merican  builders.  John  Bertram's  Sons,  of  Dundas.  Out.. 
which  is  the  largest  machine  tool  building  concern  in  Canada,  and 
represents  the  interests  in  that  part  of  the  w'orld  of  several  United 
States  firms,  secured  a  contract  which  will  represent  an  e.xpenditure 
not  far  short  of  $130,000.  About  two-thirds  of  these  tools  will  be 
made  after  American  models  at  the  Bertrams'  plant.  The  remainder 
will  be  built  in  the  United  States.  The  principal  contract  allotted 
to  .American  concerns  was  awarded  to  the  Nilcs-Bement-Pond  Com- 
pany, 136  Liljerty  Street,  New^  York,  for  heavy  locomotive  building 
tools.  The  value  of  the  contract  is  about  the  same  as  the  Canadian 
one.  The  principal  orders  for  the  other  tools  went  to  Manning, 
Maxwell  &  Moore.  85  Liberty  Street,  and  the  Prentiss  Tool  & 
Supply  Company,  115  Liberty  Street.  New  York. 

FEBRUARY  EXPORT  TRADE.— The  export  trade  of  the 
United  States  is  rapidly  resuming  its  normal  conditions.  February 
figures  of  the  Bureau  of  Statistics  show  the  largest  exports  of  any 
February  in  the  history  of  our  commerce,  and  also  show  that  the 
exports  of  the  three  months  ending  with  February  were  larger  than 
those  of  the  corresponding  period  of  any  earlier  year.  On  the 
import  side  the  figures  also  show  a  continuation  of  the  growth  which 
has  characterized  the  last  two  years,  and  the  figures  of  the  eight 
months  ending  w  ith  February  suggest  that  the  imports  of  the  United 
States  in  the  fiscal  year  1903  may  exceed  a  billion  dollars,  while  the 
export  figures  seem  likely  to  exceed  one  billion,  four  hundred  mil- 
lions. In  the  ^ort  month  of  February  alone  the  exports  amounted 
to  $125,502,105,  which  is  12  millions  in  excess  of  any  preceding  Feb- 
ruary, and  more  than  double  the  figures  of  February,  1893,  in  which 
month  the  total  exports  were  $59,931,984.  Taking  the  three  months 
ending  with  February,  1903.  the  total  exports  are  $407,526,200, 
against  $215,151,471  in  the  three  months  ending  with  February, 
1S93.  Thus,  considering  either  the  month  of  February  or  the  three 
months  ending  with  February,  1903,  the  total  exports  are  not  only 
larger  than  in  that  period  of  any  preceding  year,  but  practically 
double  those  of  a  decade  ago. 

SOME  BUCKEYE  ENGINE  ORDERS.— The  Buckeye  Engine 
Company,  of  Salem.  Ohio,  through  its  New  York  offices,  Mr.  Paul 


HiRelow,  manager,  hn«  secured  a  Cf)ntracl  for  a  37S-hp  com()r>und 
condensing  engine  for  direct  connection  U)  a  25u-kw  VVestmKhnuse 
engine.  This  ec|uipmenl  is  intended  for  lighting  and  pnwer  iiur- 
poses  in  the  new  .Stnten  Island  structural  material  plant  of  Milliken 
Brothers.  Two  .'.>5-hp  lluekeye  simple  eugmes  for  belting  to  150- 
kw  gener.'itnr'.  have  been  urdered  by  the  New  ^'ork  Mutual  (ias 
Light  I'omp.iny,  foot  of  l'!ast  l\leventli  Street,  New  York.  ,\  I75hp 
simple  engme  lor  direct  connection  to  a  Mullock  generator  of  115 
kw  capacity  has  been  requisitioned  for  power  use  in  the  New  Haven 
(Conn.)  pl.int  of  the  Seamless  Kubbcr  Company.  The  Naugatuck 
(Conn.)  M.illeable  Iron  Company  has  sent  in  an  order  for  a  375-h|> 
cross-compiiund  condensing  engine  for  installation  in  the  Wil- 
mington (Del.)  Malleable  Iron  C(jnq)any's  plant  :it  VS'ilmingion, 
Del.  This  will  niake  the  twenty-third  order  received  by  the  Buckeye 
people  from  the  same  source.  The  E.  M.  Brown  Paper  Company's 
plant  at  Ballston,  N.  Y.,  is  to  be  equipped  with  a  iio-hp  Buckeye 
simple  engine  to  be  belted  to  a  generator. 

BALL  ENGINI-:  ORDERS— The  Hull  House,  Chicago,  is  in- 
stalling a  direct-connected  unit,  the  engine  being  furnished  by  the 
Ball  I'lnginc  Company,  Erie,  Pa.,  and  the  generator  by  the  Western 
Electric  Company.  The  Duquesne  Brewing  Company,  Pittsburg,  has 
installed  a  direct  connected  unit  of  125  hp,  the  Ball  Engine  Com- 
I)any  furnishing  the  engine  and  the  Westinghouse  Electric  &  Man- 
ufacturing Company  the  generator.  The  Union  Trust  C<».  Build- 
ing, Baltimore,  has  recently  placed  in  operation  an  80-hp,  direct- 
connected  unit,  the  Ball  Engine  Company,  Erie,  Pa.,  furnishing  the 
engine  and  the  General  Electric  Company  the  generator.  The  Fay- 
hall  Mine,  of  the  Minnesota  Iron  Company,  Eveleth,  Minn.,  will 
have  an  electric  lighting  plant  of  100  hp,  the  engine  being  furnished 
by  the  Ball  Engine  Company. 

THE  ATLANTIC  CITY  &  SUBURBAN  TRACTION  COM- 
P.'VNY  is  constructing  a  suburban  electric  railway  extending  from 
the  famous  Board  Walk  at  Atlantic  City  to  Pleasantville,  N.  J., 
from  which  place  the  road  will  branch  in  two  direction,  one  leading 
to  .'\bsecon  and  the  other  to  Somer's  Point,  a  total  distance  of  ap- 
proximately eighteen  miles.  This  road  will  operate  twelve  cars,  each 
being  equipped  with  four  Westinghouse  motors  and  five  trail  cars. 
The  following  electrical  apparatus  is  also  to  be  installed  in  the  power 
house  at  Pleasantville :  Two  400-kw,  direct-current,  Westinghouse 
railway  generators,  running  at  550  volts  and  125  r.p.m.,  together  with 
a  switchboard  which  will  be  of  the  standard  Westinghouse  railway 
type  and  consist  of  two  generator  panels,  one  load  panel  and  four 
double-feeder  panels. 

THE  WESTINGHOUSE  AIR  BRAKE  COMPANY  will  at 
once  begin  the  erection  of  a  new  foundry  to  be  320  ft.  long  by  65  ft. 
wide,  and  constructed  of  brick  with  steel  frame.  This  foundry  will 
be  located  just  west  of  the  present  air  brake  works  at  Wilmerding, 
Pa.,  and  has  been  made  necessary  by  the  greatly  increased  demand 
for  castings  used  in  the  apparatus  manufactured  by  this  company. 
Owing  to  the  development  of  the  traction  brake  business,  the  Air 
Brake  Company's  present  foundry  facilities  have  been  overtaxed 
for  some  time  past  and  in  order  to  insure  greater  efficiency  in  pro- 
duction and  prompt  delivery  of  material  it  has  become  necessary  to 
provide  greater  capacity.  This  addition  to  the  plant  will  materially 
increase  the  brake  company's  working  force,  now  numbering  about 
3,000  men. 

ANDERSON  LINE  MATERIAL  ORDER.— The  Albert  and 
J.  M.  Anderson  Company,  Boston,  Mass.,  through  its  New  York 
offices,  135  Broadway,  has  secured  a  contract  for  the  line  material 
to  be  utilized  in  the  construction  of  the  Sheffield-Tuscumbia  (Ala.) 
electric  traction  system,  of  which  L.  H.  Mclntire,  at  one  time  man- 
ager of  the  Savannah  (Ga.)  street  railway  system,  is  the  consulting 
engineer,  and  whose  office  is  in  the  Morris  Building,  New  York. 
The  Anderson  Company  has  taken  the  order  for  the  large  switch- 
board, etc.,  to  be  installed  in  the  Wall  Street  Exchange  Building. 

ELECTRICAL  EQUIPMENT  FOR  NEW  BRUNSWICK 
(N.  J.)  PLANT. — The  plant  of  the  Janeway  Button  Company,  of 
New  Brunswick,  N.  J.,  is  to  be  electrically  equipped,  the  contract 
having  just  been  secured  by  the  A.  D.  Granger  Company,  White 
Building,  95  Liberty  Street.  The  initial  installation  will  have  a 
capacity  of  120  hp.  The  engine  will  be  of  Corliss  type  and  will  be 
built  by  the  Watts-Campbell  Company,  of  Newark,  N.  J.  The  orders 
for  the  generator,  etc.,  have  not  yet  been  let  by  the  Granger  Company. 

ELECTRIC  STORAGE  BATTERY'.— A  director  of  the  Electric 
Storage  Battery  Company  states  that  the  annual  report  to  be  pre- 
sented to  stockholders  will  show-  a  considerable  increase  in  earnings 
over  the  previous  year,  and  heavier  gains  for  the  months  of  January 
and  February,  1903,  against  last  year  January  and  February. 

MORE  UNITED  STATES  EQUIPMENT  FOR  CANADA.— 
The  Montreal  (Can.)  Terminal  Railway  Company  has  awarded  a 
contract  to  the  C.  &  C.  Electric  Company,  143  Liberty  Street,  New 
Y'ork,  for  the  supply  of  two  railway  generators  of  200  kw  capacity 
each. 
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DENVER,  COL.-^Thc  Citizens'  Automatic  Tclcplione  Company,  capital 
$500,000,  has  bvL-n  incorporated  by  J.  C.  Shields,  !•".  !•".  Castello,  A.  T.  Gunnell 
and    others. 

BARXESVILI.E,  G.-K.— The  sale  of  the  Barnesvillc  telephone  exchange  to 
the   Southern   Bell   Telephone  Company  has  been  confirmed  before  a   referee. 

GR.W.MONT.  ILL. — The  Friendship  Telephone  Company  has  incorporated 
with  a  capital  of  $-',500. 

MANLIUS,  ILL.— The  Bureau  County  Mutual  Telephone  Company,  with 
a  capital  stock  of  $2,500,  has  been  incorporated  by  J.  J.  Stauffer,  Ben  Monson 
and   A.    L.    Martin. 

CHICAGO,  ILL.— The  Central  Illinois  Telephone  &  Telegraph  Company  has 
been  incorporated  at  Jersey  City,  X.  J.,  with  a  capital  stock  of  $500,000.  The 
capital   in    Illinois   is   $50,000. 

LIX'COLX.  ILL. — The  stockholders  of  the  Lincoln  Mutual  Telephone  Com- 
pany have  decided  to  accept  the  offer  of  the  Central  Illinois  Telephone  &  Tel- 
egraph Company  to  assume  the  bonded  and  floating  indebtedness  of  the  former 
concern,  pay  the  stockholders  $100  a  share  and  guarantee  existing  rates  for  a 
period  of  five  years,  which  are  $12  for  residences  and  $24  for  offices  and 
business   places. 

THORNTON,  IND. — The  Thornton  Telephone  Company  has  increased  its 
capital  stock  from  $2,500  to  $6,000.  \Vm.  Brenton  is  president  and  G.  Lyster, 
secretary. 

WINCHESTER.  IND.— The  Winchester  Telephone  Company  has  increased 
its  capital  stock  from  $2,750  to  $25,000.  The  company  will  make  improvements 
and  extensions. 

SWEETSER,  IND. — The  Sweetser  Telephone  Comi^any  has  filed  articles 
of  incorporation.  Capital  stock  $10,000.  James  E.  Carry,  F.  H.  Stephens, 
James   Doolcy   are    interested. 

CLAY  CITY,  IND.— It  is  stated  that  the  Bell  Telephone  Company,  which 
put  in  its  service  in  this  city  two  years  ago  in  opposition  to  the  Home  Telephone 
Company,  has  discontinued  its  service,  having  lost  $4,000  in  the  venture. 

ANDERSON,  IND. — The  Anderson  and  Fall  Creek  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  cl.iital  stock  of  $14,000.  Winfield  Scott, 
of  Anderson,  and  Harry  Welz,  of  I'endleton,  are  president  and  secretary  re- 
spectively. 

WARSAW,  IND.— The  Home  Mutual  Telephone  Company,  of  Stoney  Point, 
Kosciusko  County,  has  filed  articles  of  incorporation.  Capital  $10,000.  Joel 
Hall,  of  Warsaw,  W.  B.  Anglin,  Alonzo  Bucket  and  Z.  T.  Byers,  of  Etna 
Green,  are  the  directors. 

LOGANSPORT,  IND. — The  county  commissioners  have  granted  a  franchise 
to  the  Burrows  Telephone  Company  to  construct  and  operate  an  independent 
line  in  Cass  County.  The  company  recently  incorporated  with  a  capital  stock 
of  $8,000.     It  will  do  a  farm  and  village  business. 

INDIANAPOLIS,  IND.— The  Bell  Mutual  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $400,000.  H.  S.  Offenback, 
Robert  E.  Bell  and  Asa  Hamilton  are  the  incorporators.  The  company  will  con- 
struct lines  and  operate  in  Marion,  Hancock  and  Hamilton  Counties. 

PATRIOT,  IND.— The  Posey  Mutual  Telephone  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $25,000.  The  company  will  construct 
and  operate  telephone  exchanges  and  telephone  lines  in  the  counties  of 
Switzerland  and  Ohio.  Edwin  K.  Mead,  Elmer  Palmer,  and  11.  S.  Humjihrey 
are   directors. 

WAKARUSA,  IND. — The  St.  Joseph  Union  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $10,000.  The  company  will 
establish  exchanges  at  ClaudviUe  and  Wakarusa,  construct  and  operate  lines  in 
St.  Joseph  and  contiguous  counties.  E.  L.  David  Bizar,  A.  T.  Gocker,  Wakarusa, 
and  C.   B.  Nettrow,   ClaudviUe,  are  the  incorporators. 

FISHER'S  STATION,  IND.-  Articles  of  incorporation  have  been  filed  by 
the  Fisher's  Station  and  Oaklandon  Telephone  Company.  The  capital  stock 
is  $4,000.  The  company  proposes  to  establish  exchanges  at  Fisher's  Station 
and  Oaklandon,  and  will  erect  and  operate  lines  extending  into  Marion  and 
Hamilton  counties.  Jonathan  Conkle,  Bert  Klepfer,  of  Oaklandon,  and  John 
R.   Hoss,  Abraham  S.  Neaver,  of   Fisher's  Station,  are  the  incorporators. 

IRETON,  lA. — The  Ireton  Local  Mutual  Telephone  Company  has  secured  a 
franchise  in   this   place. 

DES  MOINES,  lA. — The  Manley  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  Mr.  Parker  is  president  and  P.  A. 
Bryant,   secretary. 

AUBURN,  KY. — Herschell  Helm,  of  Morgantown,  has  bought  the  exchange 
at  Auburn  formerly  owned  by  Blakely  Helm.     The  system  will  be  improved. 

BILLINGS,  MONT.— The  stockholders  of  the  Montana-Wyoming  Telephone 
Company  will  meet  here  ne.xt  month  to  increase  the  capitalization  from  $40,000 
to  $100,000  for  the  purpose  of  raising  necessary  capital  to  make  needed  im- 
provements. 

PENN  YAN,  N.  Y. — The  Torrey  Telephone  Company,  capital  $5,000,  has 
been  incorporated  by  F.  E.  Spencer,  E.  B.  Thayer  and  E.  C.  Gilbert. 

CANANDAIGUA,  N.  Y.— The  Ontario  &  Steuben  Telephone  Company  will 
build  a  trunk  line  from  Naples  to  Bath  with  a  branch  to  Wayland  and  will 
increase  its  capital  to  $25,000. 


NEW  YORK,  X.  Y.— The  Astor  House,  the  Fifth  Avenue  Hotel  and  the 
Hotel  Grenoble  are  being  equipped  throughout  with  Bell  Long  Distance  trl 
ephone  service.  Two  hundred  and  seventy-five  stations  are  being  installed  at 
the  Astor  House;  360  stations  at  the  Fifth  Avenue,  and  100  stations  at  the 
Hotel  Grenoble. 

G.ASTONIA,   N.    C— The   Piedmont  Telephone   Company,   Gastonia,   now   oj 
erates   telephones    in    23    towns.      The    recently   purchased   exchange   at    Shelby. 
X.    C,    will    be   rebuilt.      A    long    distance    line    from    Lincolnton    to    AsheviUe, 
X.   C,  will  also  be  built. 

('.\REY,  OHIO. — The  Carey  Electric  Telephone  Company  has  increased  il;- 
capital  stock  from  $6,000  to  $25,000  and  will  make  important  extensions.  H.  l. 
Graves  is  president  of  the  company. 

APPLE  CREEK,  OHIO.— The  Franklin  Union  Telephone  Company  has  been 
incorporated,  with  $1,500  capital  stock,  by  Frank  E.  Beazell,  A.  D.  Eyman, 
J.   E.   Franks,  J.  W.   Tate  and  others. 

LOGAN,  OHIO.-  The  Citizens  Telephone  Company,  of  Logan  County,  has 
been  purchased  by  W.  H.  Fledderjohann  and  A.  Van  Gordon.  The  system 
will  be  extended  and  will  be  known  as  the  Logan  Home  Telephone  Company. 

\V.\RREN,  OHIO.— The  directors  of  the  Madison  Telephone  Company  have 
decided  to  expend  $10,000  in  extending  its  lines  in  Lake  and  Ashtabula  counties. 
Important  improvements   will  be  made  in  the   Geneva  and  Madison  exchange. 

POlN'T  ROCK,  OHIO.— The  Point  Rock  &  Wilkesville  Independent  Tele- 
phone Company  has  been  incorporated,  with  a  capital  stock  of  $4,000,  by  J.  L. 
Westfall,  George   Barnes,    E.   H.    Fletcher,   W.   R.   Trainer   and   Walter   Cooper. 

PH.\LANX,  OHIO. — The  PhalanxLeavittsburg  Telephone  Company  has  been 
incorporated,  with  $5,000  capital  stock,  by  W.  O.  Chaffee,  C.  F.  Ivers,  C.  J. 
Rood,  D.  H.  Leiby  and  others.  It  will  build  a  line  from  Leavittsburg  tn 
Phalanx. 

CLEVELAND,  OHIO. — Members  of  the  Everctt-Moorc  syndicate  deny  that 
there  is  any  truth  in  the  report  recently  sent  out  from  Pittsburg,  to  the  effect 
that  the  Elkins-Widener  syndicate  had  purchased  the  United  States  Telephone 
Company. 

DEERFIELD,  OHIO.— The  North  Benton-Deerfield  Telephone  Company, 
of  Mahoning  County,  has  been  incorporated,  with  $1,000  capital  stock,  by 
A.  R.  Cobbs,  G.  B.  Kinsey,  C.  W.  Hartzell.  E.  E.  Walker,  L.  F.  Pearce 
and  others. 

HARPERSFIELD,  OHIO.— Farmers  in  the  vicinity  of  Harpersfield  have 
decided  to  incorporate  the  Harpersfield  Home  Telephone  Company.  About 
fifty  telephones  have  been  connected  to  a  central  station  at  Cork.  The  system 
will   be   extended  throughout   the   district. 

S.\NDUSKY,  OHIO.— The  Sandusky  Telephone  Company  now  has  1,100 
subscribers  as  compared  with  670  for  the  established  Bell  Company.  This 
year's  business  will  show  a  surplus  for  stock  of  about  1 1  per  cent.  Rates 
are  $18   for  residences  and  $30  for  business. 

CINCINNATI,  OHIO. — The  independent  telephone  people  have  made  a  long 
step  towards  entrance  into  Cincinnati.  The  LTnited  States  Telephone  Company 
has  perfected  an  arrangement  with  the  Miami  &  Erie  Canal  Transportation  Com- 
pany whereby  its  lines  will  be  extended  into  Cincinnati  on  the  poles  of  the 
canal   company. 

LIMA,  OHIO. — The  Lima  Telephone  Company  has  issued  $75,000  worth  of 
preferred  stock  which  has  been  taken  up  by  present  stockholders  at  80.  The 
money  derived  will  be  used  to  enlarge  the  switchboard  and  install  500  new 
telephones  in  Allen  County.  At  present  the  company  has  1,087  telephones  in 
operation.     E.  J.  Cable  is  president  of  the  company. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  at  its  annual 
meeting  will  vote  to  spend  $30,000  on  new  cable  and  an  extension  to  the 
switchboard.  The  company  is  now  serving  6,000  subscribers  and  is  growing 
rapidly.  General  Manager  Hamlin  denies  the  truth  of  the  report  that  the 
company  contemplates  an  immediate  increase  in  rates. 

ZANESVILLE,  OHIO.— The  Zanesville  Telephone  Company,  one  of  the 
subsidiary  companies  controlled  by  the  Federal  Telephone  Company,  has  elected 
these  directors:  F.  S.  Dickson,  W.  L.  Carey,  J.  B.  Hoge,  Maxime  Rcber,  II. 
A.  Sharp,  S.  M.  Granger,  J.  B.  Rhodes  and  W.  C.  Handschy.  The  company 
will  make  extensive  improvements,  material  for  1,000  additional  telephones 
having  been  contracted  for.  Exchanges  will  be  installed  in  the  nearby  towns. 
HOOD  RIVER,  ORE.— The  Rural  Telephone  Company,  of  Hood  River,  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  J.  H.  Shoemaker,  James 
T.   Shaw  and  W.   B.  Johnson. 

MONTREAL,  QUE. — At  the  annual  general  meeting  of  the  shareholders  of 
the  Bell  Telephone  Company  of  Canada,  held  in  Montreal,  the  report  of  the 
directors  showed  that  5,623  new  subscribers  were  added  during  the  year,  the 
total  number  of  sets  of  instruments  now  earning  rental  being  48,481.  The  com- 
pany now  owns  and  operates  377  exchanges  and  553  agencies.  Over  2,655 
miles  of  wire  have  been  added  to  the  long  distance  system  in  1902.  The  long 
distance  lines  now  owned  and  operated  by  the  company  comprise  26,848  miles 
of  wire  on  6,991  miles  of  poles.  There  were  $250,000  worth  of  5  per  cent 
bonds  sold  during  the  past  year,  the  premium  on  which  amounted  to  $22,809. 
All   the   retiring  officers  were  re-elected. 

EAGLEVILLE,  TENN. — The  Cumberland  Telephone  Company  contemplates 
installing   an    exchange    at    Eagleville. 

SPART.\,  TEXX. — The  Gainesville  Telephone  Company,  with  headquarters 
at  Sparta,  will  extend  its  lines  to  a  number  of  towns  connecting  with  the 
Cumberland    Telephone    Company    at    Stanford,    Ky. 

GREENVILLE,  TENN. — A  meeting  of  representatives  of  the  independent 
telephone  lines  of  Greenville  was  held  to  consider  consolidating  and  unless 
suitable  arrangements  arc  concluded  with  the  Cumberland  Company  it  is 
proposed  to  unite  and  establish  a  central  station  in  Greenville. 

MONROE,  WIS.— The  Brodhead  Teleohone  Company  has  increased  its 
capital  stock  from  $5,000  to  $15,000  for  the  purpose  of  extending  its  system. 
.\  dividend   of  5  per  cent,   was  paid. 
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ELECTRIC   LIGHT  AND   POWER. 


IIUNTVILLK.  AI.A.  A  lull  hat  been  paMcil  by  llie  Slate  IxBl«l»lure  grant- 
inn  ihii  city  pcrniimiinn  to  i«iue  |io,ooo  bontli  for  an  rtrclric  llglil  jOnnt. 

.\K\V  DElATUR.  AI.A.-  It  l»  reported  tlmt  tlie  Prcatiir  Liiilil,  Power  & 
I'"iirl  I'onipany  will  Kion  nuke  extriuive  iinprovcnicnli  to  ili  electric  light  ami 
l|ii«    pinnta   here, 

IIIKMINC.IIAM.  AI.A.  The  Jmliciary  Comniillce  ot  the  (  ily  Council  haa 
recommendcJ  that  T.  11.  AUIricli.  reprearnting  the  nirniinghnm  DIatrlct  Coal, 
I.ttshl  iSi  I'owrr  Company,  be  granleil  n  {ranchitc  for  an  electric  light  and  gat 
plant. 

ni".  Qt'F.EN.  ARK.  -The  He  Queen  Light,  Ice  and  ("old  Storage  Company 
hat  been  incorpornird  with  a  onpilol  mock  of  ^50,000.  J.  S.  I.ake  it  pretident. 
I'rank  Dgden,  vice  president,   I.  O.   Bunyon,  secretary  and  trenturer. 

QUEBEC,  CAN.— There  it  at  present  every  indication  that  the  Quebec  & 
Jacquct  Cartier  Electric  Power  Company  and  the  Quebec  Railway,  Light  & 
Power  Company  will  soon  be  amalgamated.  The  stock  of  the  former  company 
is  controlled  by  American  capitalists,  while  the  Litter  is  owned  and  managed 
by  a  number  of  Quebec  citiiens.  The  Quebec  &  Jacques  Cartier  Electric  Power 
Comi'.iny  has  made  an  offer  to  purchase  the  interests  of  the  other  company, 
but  without  success.  Recently  negotiations  were  entered  into  with  a  view  to 
amalgnmatc  the  two  companies,  and  arc  still  in   progress. 

.•\T1..\NT.\,  GA.— The  council  committee  on  lights  will  immediately  advertise 
for  bids  for  furnishing  the  city  with  electric  lights.  It  is  believed  that  the 
propos.tl  of  J.  Frank  Lester  to  build  ,i  combined  crematory  and  lighting  plant 
will,  however,  be  adopted. 

QCINCY,  ILL.— The  Independent  Light  &  Power  Company  has  been  in- 
corporated with  a  capital  of  $joo,ooo.  Incorporators:  J.  W.  Cassidy,  C.  E. 
Mead  and  L.   P.  Wheeler. 

BLOOMINGTON.  INLl.— The  legislature  has  appropriated  $20,000  for  a 
lighting  and  heating  plant    for  the   State   University. 

UAKTFURD  CITY.  IND.— This  city  having  tired  of  municipal  ownership 
and  its  f.iilures,  has  sold  its  electric  light  plant  to  Chicago  capitalists,  headed 
by  George  Mayer,  who  will  improve  and  enlarge  the  plant. 

IXDIANATOLIS,  IND.— A  bill  has  passed  the  legislature  authorizing  the 
city  of  Indianapolis  to  make  long-term  contracts  for  electric  light.  This  will 
enable  companies  to  bid  on  the  new  contract  to  be  let  in  July. 

LEWIS,   I  A.— Daniel   Stevens  has  petitioned    for   an   electric  light    franchise. 

ODEBOLT,  I.'\.— The  Odebolt  Lighting  &  Heating  Company  has  been 
incorporated  with  a  capital  of  $12,000.  Jos.  Mattes  is  president  and  E.  W. 
Lester,   secretary. 

GUTHRIE  CENTER,  lA.— The  Guthrie  Center  Electric  Light  Company  has 
been  incorporated,  with  a  capital  of  $15,000,  by  \V.  F.  Moore,  C.  G.  Trent,  Sr., 
Alex.    11.   Grisell  and  others. 

CROWLEY,  L.\.— It  was  voted  March  5  to  issue  $100,000  bonds  for  an 
electric   light  plant  and  water  works. 

MERRIMAC,  MASS. — A  committee  has  been  appointed  to  investigate  the 
cost,  etc.,  of  installing  water  works  and  an  electric  light  plant.  Probably  only 
preliminary   work  will   be    done  this  year. 

SCIIOOLCR.VFT,  MICH.— The  citizens  voted  on  March  9  to  issue  bonds 
for  the  construction  of  an  electric  light  plant.  J.  W.  Budrow  is  the  village 
clerk. 

DEXTER,  MICH.—  It  was  voted  March  9  to  issue  $8,000  bonds  for  an  elec- 
tric light  plant.     J.  W.  Barley  is  clerk. 

M.\NK.\TO,  MINN.— W.  I.  Gray,  of  Minneapolis,  has  been  selected  to 
prepare  plans  for  a  municipal  electric  light  plant. 

SOUTH  STILLWATER,  MINN.— The  question  of  issuing  $20,000  bonds 
for  an  electric  light  plant  will  probably  be  submitted  at  the  next  election. 

N.VTCHEZ,  MISS.— The  Natchez  Gaslight  Company  has  been  indirectly  ab- 
sorbed by  the  Electric  Street  Railway  Company,  $100,000  being  involved. 

COLLINS.  MISS.— The  Collins  Light  &  Power  Company,  of  Collins,  has 
been  incorporated  with  a  capital  of  $10,000.  Incorporators:  W.  E.  Payne,  H. 
Swinney   and    others. 

LITTLETON,  N.  H. — The  house  has  passed  a  bill  authorizing  the  town  to 
establish  or  acquire  an  electric  light  plant  and  water  works. 

BINGHAMTON,  N.  Y. — .■\ldermen  Fetherolf,  Stephenson  and  Hcwett  have 
been  appointed  a  committee  to  investigate  the  question  of  municipal  owner- 
ship of  an   electric  light  plant. 

BUFFALO,  N.  Y. — The  Lamp  Committee  of  the  Board  of  Aldermen  recom- 
mends that  the  Commission  of  Public  Works  be  authorized  to  enter  into  a 
S-ycar  contract  with  the  Buffalo  General  Electric  Company,  which  offers  to 
furnish  4,000  lamps  at  $70  per  lamp  per  year.  If  the  city  accepts  this  offer, 
electric  light  will  be  substituted  for  gas  light  throughout  the  city. 

SCOTLAND  NECK,  N.  C. — The  town  of  Scotland  Neck  has  voted  bonds  for 
electric  lights.     Dr.  J.  E.  Shields  is  mayor. 

CHARLOTTE,  N.  C— The  Highland  Park  Mfg.  Co.,  of  Charlotte,  will  erect 
a  $100,000  electric  plant  to  operate  a  new  $500,000  cotton  mill.  Two  thousand 
horse-power  will  be  developed. 

ELIZ.\BETH  CITY,  N.  C.^A  charter  has  been  granted  to  the  Elizabeth 
City  Light  &  Power  Company,  which  has  a  capital  of  $100,000,  and  the 
Elizabeth  City  Water  &  Power  Company,  with  a  capital  of  $100,000.  The 
incorporators  of  both  companies  are  David  B.  Banks  and  M.  W.  Offut,  of  Bal- 
timore,  Md.,  and   C.   M.    Ferebee,  of   Elizabeth  City. 

FOSTORI.'\,  OHIO. — W.  T.  Mills,  of  Columbus,  is  said  to  be  preparing 
plans  for  an   electric  light  plant. 


TOLEDO,  OHIO,— The  Toledo  &  Interurban  Railway  Company  U  to  !« 
Incorporated  under  the  lawi  of  Ohio  to  build  a  line  from  Pioneer  to  Ooilien, 
Ind, 

MEDINA,  OUIO,--Thr  plant  and  builnett  of  the  Medina  Electric  Light  St 
Power  Company  hat  been  told  to  a  Cleveland  ctimpany.  Improvemcntt  will  be 
made. 

BARUERTON,  OlIIO.-Thc  narberlon  Inn  Company  It  lecuring  ettimatet 
on  B  i.ouulight  plant  to  furniih  light  for  the  hotel  and  neighboring  butinrtt 
blockt  in   liarbrilon. 

GALLIPDLIS,  OHIO.— The  Gallipolln  Electric  Light  Company  hat  increated 
ila  capital  atock  from  $10,000  to  fjo.ooo  and  will  make  iniprovementt.  J.  U. 
Moxon  it  general  manager. 

LOUISVILLE,  OHIO.  The  Louitvillc  council  hat  made  a  contract  with 
the  Canton  Light,  Heat  &  Power  Company,  of  Canton,  for  1$  arc  lampt  at 
the   rate   of   $Ciii,  on   a   moonlight   tchedule. 

COLUMBUS,  OHIO.— The  city  clerk  hat  been  intlructed  to  advertite  for 
bidt  on  wire,  polet  and  fixturei  for  the  municipal  lighting  plant,  in  accordance 
with  ipecifications  provided  by  the  Director  of  Public  Improvemcntt. 

LEESBURG,  OHIO.  The  Lcenburg  Manufacturing,  Light  &  Power  Com- 
pany has  been  incorporated,  with  $25,000  capital  ttock,  by  K.  P.  Barrett, 
W.    E.   Dibble,   II.    A.   Lecson  and  others.     They  will  erect  a  lighting   plant. 

STRUTHERS,  OHIO.— The  town  it  negotiating  with  several  lighting  con- 
cerns for  electric  light.  Prominent  local  people  itand  ready,  if  given  a  fran- 
chise, to  construct  an  electric  light  plant  which  shall  be  owned  by  local 
capital. 

COLUMBUS,  OHiO.— The  Indianola  Heating  &  Lighting  Company  is  pre- 
paring to  erect  its  plant  on  King  Avenue.  The  plant  will  have  a  capacity  of 
about  1,000  hp  and  will  furnish  steam  heat  as  well  as  light  throughout  a  large 
portion  of  the   residence  district  of  Columbui. 

STROUDSBUKG,  I',\.— It  is  sialic!  una  the  Monroe  County  Water  Power 
&  Supply  Company,  recently  chartered,  will  begin  at  once  the  erection  of  a 
plant,    to   cost    $75,000.      Jos.    H.    Schull    is    president. 

PERKASIE,  PA. — It  is  proposed  to  purchase  an  engine  and  dynamo  for 
the   electric   light    plant.      H.    B.    Scheetz   is   clerk   of   the   council. 

E.ASTON,  PA.— Cramp,  Mitchell  &  Scrrill,  bankers  of  Philadelphia,  are 
stated  to  have  purchased  a  controlling  interest  in  the  gas  and  electric  properties 
of  Easton  and  Phillipsburg,   N.  J.,  and  intend  to  consolidate  them. 

MONTREAL,  QUE.— The  Montreal  Light,  Heat  &  Power  Company  is  re- 
ported to  have  acquired  privileges  held  by  M.  P.  Davis  for  water  power  from 
the    Soulanges  Canal.      This  will    supply  40,000   horse-power. 

SUMPTER,  S.  C. — The  Sumpter  Ice,  Light  and  Power  Company,  capital 
$70,000,  has  been  chartered  by   Chas.   T.   Mason  and   Perry    Moses. 

UNION,  S.  C. — It  is  stated  that  a  large  water  power  plant  will  be  established 
on  the  Broad  River  at  Neal's  Shoal,  twelve  miles  from  this  place,  by  Mr.  T. 
C.  Duncan,  president  of  the  Union  Cotton  Mills,  and  others.  It  is  the  pur- 
pose of  this  enterprise  to  supply  electrical  energy  for  the  mills,  and  the  sur- 
rounding towns  with  electric  light.  It  is  also  likely  that  a  trolley  line  will  be 
constructed. 

MEMPHIS,  TENN.— It  is  stated  that  the  Memphis  Electric  Light  &  Power 
Company  will  expend  about  $125,000  in  improvements. 

CHATTA.NOOG.\,  TENN.— The  Chattanooga  Light  and  Power  Company 
has  been  reorganized  with  $750,000  capital.  Improvements  involving  about 
$300,000,   including  a  large  new   building,   are  being   inaugurated. 

AUSTIN,  TEX. — It  is  reported  to  be  the  purpose  of  the  Austin  Light, 
Heat  and  Power  Company,  recently  incorporated  under  the  laws  of  Delaware 
with  a  capital  of  $2,500,000,  to  rebuild  the  great  dam  across  Colorado  River, 
at  Austin,  and  to  supply  the  city  and  private  concerns  with  light,  heat  and' 
power.  The  incorporators  are  Edw.  C.  Dowling  and  Harry  U.  Spence,  of 
Brooklyn,  N.  Y.,  and  Milard  H.  France,  of  New  York  City,  N.  Y. 

SPRING  CITY,  UTAH. — An  electric  light  plant  is  to  be  installed  here  in  the 
spring  by  the  Spring  City  Mill  Company. 

PARKERSBURG,  W.  VA.— V.  B.  Archer,  one  of  the  chief  promoters  of 
the  Parkersburg  &  Ohio  Valley  Electric  Railway,  claims  that  his  company  has 
been  financed  to  the  extent  of  $1,500,000  and  will  build  from  Williamstown 
to  Moundsville. 

CHARLESTOWN,  W.  VA.— Stephen  B.  Elkins,  Chas.  Swisher  and  others 
are  reported  to  have  purchased  the  gas,  water  and  electric  light  plants  at 
Charlestown  and  will  operate  them  from  a  single  power  station  under  the  name 
of  the  Kanawha  Water  &  Light  Company.  The  capital  stock  of  the  new  com- 
pany   is    $600,000. 

RICE  LAKE,  WIS. — The  citizens  have  voted  to  issue  $32,000  bonds  to- 
purchase  the  electric  light  plant  and  water  works. 


THE  ELECTRIC   RAILWAY, 


HUNTSVILLE,  ALA.— It  is  said  that  the  Huntsville  Railway,  Light  &  Power 
Company  has  decided  to  extend  its  lines. 

SANTA  ANA,  CAL. — ^The  Santa  Ana  &  Newport  Beach  Electric  Railroad 
has  applied  to  the  Council  for  a  franchise. 

WATSONVILLE,  CAL.— The  Watsonville  Transportation  Company  has  been 
incorporated,  with  a  capital  stock  of  $1,000,000.  F.  A.  Kilburn,  R.  W.  Eaton 
and  H.  H.  Main  are  among  the  incorporators  of  the  company. 

HARTFORD,  CONN. — The  Senate  has  passed  the  bill  granting  a  charter 
to  the  Naugatuck  Valley  Railway  Company. 
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NORWICH,  CONN.— It  is  reported  that  the  Worcester  &  Connecticut  East- 
ern Railway  Company  will  this  summer  begin  the  construction  of  an  electric 
railway  between   Norwich  and  Jewett  City. 

ST.  ELMO,  ILL.— The  St.  Louis  &  Eastern  Electric  Railway  is  seeking  in- 
corporation.    Johnston  Brothers,  of  St.  Elmo,  are  interested. 

DIXON,  ILL.— The  City  Council  has  granted  a  franchise  to  G.  II.  T.  Shaw 
to  build  an  electric  railway  into  the  city  from  DeKalb  and  Lee  Center. 

QUINCY,  ILL.— E.  H.  Arnold,  chief  engineer  of  the  Quincy  &  Western 
Illinois  Electric  Railway  Company,  has  opened  offices  in  the  Wells  Building 
and  the  announcement  is  made  that  final  arrangements  are  to  be  made  at  once 
for  building  the  company's  proposed  lines.  Bracey,  Howard  &  Company  have 
the  contract   for  building. 

INDIANAPOLIS,  IND.— A  bill  has  been  introduced  in  the  Senate  to  re- 
quire interurban  railway  companies  to  employ  train  dispatchers. 

SIOUX  CITY,  lA. — It  is  understood  that  the  new  owners  of  the  Siou.\ 
City  Traction  Company  plan  to  rebuild  the  entire  system  of  the  company. 

LOUISVILLE,  KY.— The  Fiscal  Court  has  adopted  a  resolution  providing 
for  the  sale  of  a  franchise  for  an  electric  railway  to  Valley  Station  and  River 
View.  The  upset  price  is  $500  per  mile.  It  is  said  that  a  company  is  being 
organized  to  bid  in  the   franchise. 

LOUISVILLE,  KY. — The  stockholders  of  the  Louisville  Interurban  Railway 
which  will  run  between  Louisville  and  Mt.  Washington  have  organized.  Mr. 
Charles  Doherty  was  chosen  president  and  John  Russell,  vice-president.  The 
board  authorized  an  increase  of  $100,000  in  the  capital  stock,  making  it 
$500,000. 

NEW  ORLEANS,  LA.— The  Southern  Light  &  Traction  Company,  of  New 
Orleans,  has  been  incorporated,  with  a  capital  stock  of  $500,000,  to  build  electric 
railways  and  power  plants  in  the  interior  towns  of  Louisiana  and  Mississippi.  The 
officers  are:  Sol.  Wesler,  president;  J.  H.  Ingwerson,  vice-president;  G.  H. 
Hovey,  secretary;  R.  J.  Kennedy,  treasurer. 

CHERRYFIELD,  ME. — Application  has  been  made  to  the  Legislature  for  the 
incorporation  of  the  Cherryfield  &  Millbridge  Street  Railway  Company,  with  a 
capital  not  exceeding  $100,000.  E.  R.  Wilson,  of  Cherryfield,  and  George  A. 
Sawyer,  of  Millbridge,  are  interested. 

WINNIPEG,  MAN. — The  Winnipeg  Street  Railway  Company  plans  to  build 
several   extensions   within   the   city   during   the   summer. 

CHES.A.PEAKE  BEACH,  MD.— Announcement  is  made  of  the  sale  of  the 
Chesapeake   Beach   Railway  to   David   H.   Moffat,  of  Denver. 

FREDERICK,  MD. — It  is  announced  that  the  Baltimore  &  Frederick  Elec- 
tric Railway  Company  has  awarded  the  Westinghouse  Company  a  $400,000 
contract  for  equipment.  The  plan  of  the  company  is  to  build  from  Baltimore 
to  Frederick,  a  distance  of  about  45  miles. 

ATTLEBORO,  M.ASS.— The  selectmen  have  granted  a  franchise  to  the 
Attlcboro  &  Mansfield  Street  Railway  Company. 

WORCESTER,  MASS.— The  Blackstone  Valley  Street  Railway  Company  is 
considering  the  advisability  of  extending  its  line  through  Northbridge  to  South 
Sutton,   Mauchaug  and   East   Douglas. 

FALL  RIVER,  MASS.— It  is  stated  that  a  deal  has  been  closed  by  the  Old 
Colony  Street  Railway  Company  for  the  purchase  of  a  large  tract  of  land 
on  which  it  is  proposed  to  erect  a  new  power  plant. 

MUSKEGON,  MICH.— The  Muskegon  Traction  &  Lighting  Company  has 
increased  its  capital  stock  from  $600,000  to  $700,000. 

LAPEER,  MICH. — The  Council  has  declared  forfeited  the  franchise  granted 
in   1900  to  the  Detroit,  Lapeer  &  North   Branch   Electric  Railway   Company. 

JEFFERSON  CITY,  MO.— The  Senate  has  passed  a  bill  declaring  that 
electric  railways  in  Missouri  are  common  carriers,  and  placing  them  under 
the  jurisdiction  of  the  State  Railway  and  Warehouse  Commission. 

TRENTON,  N.  J. — The  Trenton,  Lakewood  and  Atlantic  Traction  Company, 
with  a  capital  of  $1,000,000,  has  been  chartered.  The  road  will  run  from 
Trenton  to  Lakewood.  The  incorporators  are  George  O.  Vanderbilt  and  Albert 
D.  Cook,  of  Princeton,  Thomas  P.  Allen,  Joseph  H.  Allen,  Peter  Schlichner, 
William  Allfuther  and  Richard  N.  Page,  of  Trenton,  William  B.  Wills,  of 
Mount  Holly,  Abel  B.  Ilaring  and  William  H.  Martin,  of  Frenchtown,  Jacob 
Wyckoff,  of  Princeton  Junction,  James  C.  Robbins,  of  Hamilton  Square,  and 
Albert  T.   Eckles,   of  Milford. 

RIVERHEAD,  L.  I.,  N.  Y. — The  plan  to  build  an  electric  railway  to  con- 
nect Riverhead,  Quogue  and  other  south  side  villages  on  the  east  end  of  the 
island  has  been  revived.  Wm.  J.  Martin  and  Joseph  Martin  are  said  to  be 
interested. 

ROCHESTER,  N.  Y.— It  is  understood  that  the  Rochester  &  Eastern  Rapid 
Railway  Company,  which  now  has  under  construction  an  electric  railway  from 
Rochester  to  Canandaigua,  is  negotiating  for  the  purchase  of  the  property  and 
rights  of  the  Ontario  Light  &  Traction  Company  and  the  Canandaigua  Gas 
Company. 

NEW  YORK,  N.  Y.— The  United  States  Senate  has  passed  the  bill  granting 
to  the  New  York  &  Jersey  Railroad  Company  the  right  to  construct  and 
operate  an  underground  railway  under  and  along  Greenwich  Street,  New  York, 
past  the  block  bounded  by  Greenwich,  Christopher,  Washington  and  Barrows 
Streets,  owned  by  the  United   States. 

J.\M.MCA,  L.  I.,  N.  Y. — The  South  Shore  Traction  Company  has  just  been 
incorporated  with  a  capital  stock  of  $2,000,000  to  build  an  electric  railway  sixty 
miles  in  length  in  Suffolk  and  Nassau  Connties.  The  directors  of  the  comp.any 
are  L.  Lee  Slingluff,  of  Baltimore,  Md. ;  Arthur  C.  Hume,  James  A.  Hawcs, 
S.  B.  Thompson  and  C.  G.  Perot,  of  New  York,  F.  D.  Schaffer,  of  Hamilton, 
Ohio;  Samuel  Worthington,  of  Kearny,  N.  J.;  Edward  Phillips,  of  Brooklyn; 
and  Chas.  Hall   Davis,  of  Petersburg,  Va. 

CLE.VRFIELD,  PA.  -The  Centre  &  Clearfield  Street  Railway  Company  has 
organized  as  follows:  J.  G.  Piatt,  president;  O.  L.  Schoonover,  vice-president; 
James  Passmorc,  treasurer;  H.  B.  Harts^vick,  secretary;  James  Passmore,  Jacob 


Swires,  A.  J.  Graham,  George  W.  llawlorp,  C.  E.  Murray,  J.  II.  Turnbach, 
John  G.  Piatt,  C.  H.  Rowland,  H.  M.  Hughes  and  O.   L.  Schoonover,  directors. 

CELI.N'A,  OHIO.— Officials  of  the  People's  Rapid  Transit  Company  which 
proposes  to  build  from  Toledo  to  Greenville,  have  agreed  to  locate  the  power 
plant   at    Celina. 

CANTON,  OHIO.— The  directors  of  the  Canton-Akron  liailway  Company 
have  decided  to  increase  the  capital  stock  of  the  company  for  the  purpose  of 
making   improvements. 

URBANA,  OHIO.-  .An  ordinance  is  before  the  city  council  to  grant  per- 
mission for  a  street  railway  system  to  bring  in  a  transmission  circuit  operating 
at  26,000  volts  from  a  power  station  25  miles  away;  the  sub-station  being  in 
the   center  of   the   city. 

CINCINNATI,  OHIO.— Henry  W.  Iluggins  is  the  promoter  of  a  new  elec- 
tric railway  to  extend  from  Maysville,  Ky.,  through  Georgetown  and  Ripley- 
to  Ilillslioro,  Ohio,  where  connection  will  be  made  with  the  Cincinnati  &  Colum- 
bus Traction  Company  for  Columbus. 

KENTON,  OHIO.— The  Kenton  &  Southern  Traction  Company  has  been 
organized,  with  J.  S.  Harshman,  Springfield,  president;  R.  Emery,  Columbus, 
vice-president  and  secretary;  S.  D.  McGomery,  secretary.  The  capital  stock 
is  $600,000,   with   bonds  for  the  same  amount. 

CLEVELAND,  OHIO. — It  is  reported  on  very  good  authority  that  the  Pom- 
eroy-Mandelbaum  syndicate  will  soon  consummate  a  deal  whereby  it  will 
obtain  control  of  the  Toledo,  Fostoria  &  Findlay  Railway,  furnishing  the  de- 
sired Toledo   connection   for   its  Cincinnati   to   Toledo  line. 

CLEVELAND,  OHIO. — The  consolidation  of  the  Ohio  Central  Traction 
Company  with  the  property  of  the  Mansfield,  Crestline  &  Gallon  Railway  pool 
has  been  effected.  Officers  have  been  elected  as  follows:  F.  T.  Pomeroy,  pres- 
ident; L.  M.  Coe,  vice-president;  M.  J.  Mandelbaum,  second  vice-president; 
L.  M.  Wolf,  secretary-treasurer.  The  above,  with  F.  D.  Carpenter,  F.  L. 
Fuller  and  H.  C.  Lang,  are  directors. 

SHAWNEE,  OKLA. — Plans  are  being  discussed  for  building  an  electric 
railway  from  Shawnee  to  Tecumseh.     Wm.  Edwards  is  said  to  be  interested. 

TORONTO,  ONT. — H.  B.  Giveren,  of  Ottawa,  is  applying  to  the  Dominion 
Parliament  for  a  charter  for  another  electric  railway  between  Toronto  and 
Hamilton. 

OTTAWA,  ONT. — The  annual  report  of  the  Canadian  department  of  rail- 
ways and  canals  has  been  issued,  and  in  respect  to  electric  railways  in  the 
Dominion  it  shows  that  there  were  on  June  30,  1902,  558  miles  of  electric 
railway  completed.  The  paid-up  capital  amounted  to  $41,593,063,  of  which  the 
municipal  aid  amounted  to  $173,000.  The  gross  earnings  aggregated  $6,486,438, 
an  increase  of  $718,155,  and  the  working  expenses  $3,802,855,  leaving  net 
earnings  of  $2,683,583.  The  number  of  passengers  carried  was  137,681,402,  an 
increase  of  16,744,746,  and  the  freight  carried  amounted  to  266,182  tons,  a 
decrease  of  21,744  tons.  Electric  power  was  supplied  in  thirteen  cases  by 
water,  and  in  twenty-seven  cases  by  steam.  Ontario  has  334  miles  of  electric 
railway;  Quebec,  140;  New  Brunswick,  12;  Manitoba,  13,  and  British  Columbia, 
.15   miles.     One  company  has  ceased  operation. 

PROVIDENCE,  R.  I. — The  Pascoag  &  Providence  Street  Railway  Company 
is  seeking  incorporation.  Samuel  Mellor,  of  Gloucester,  and  Nicolas  S.  Winsor, 
of  Greenville,  are  interested. 


PERSONAL. 


DR.  F.  A.  WOLFF,  of  the  National  Bureau  of  Standards,  Washington,  is  to 
discuss  "Modern  Methods  of  Electrical  Standardizing"  before  the  Franklin 
Institute,  on  March  26. 

MR.  C.  O.  MAILLOUX  is  lecturing  this  spring  before  Harvard  and  Lehigh 
Universities  on  the  subject  of  train  resistance,  of  which,  as  is  well  known,  he 
has  made  a  special  study. 

MR.  ROBERT  WATSON,  patent  lawyer  and  solicitor  in  Washington,  has 
removed  his  offices  in  that  city  to  the  McGill  Building,  908  G  Street,  where 
he  will  be   glad   to   see  old  electrical   friends   and   acquaintances. 

MR.  R.  J.  HEWETT,  of  St.  Louis,  has  taken  service  with  the  Hall  Signal 
Company,  New  York.  Mr.  Hewett  has  for  a  number  of  years  been  connected 
with   the  telegraph   department   of   the   Missouri    Pacific   Railway   Company. 

MR.  C.  J.  FIELD  has  returned  to  the  conduit  field  and  is  again  handling 
vitrified  and  glazed  clay  conduits,  as  the  sole  agent  of  two  large  factories 
"outside  the   combination,"  with   headquarters  at   29   Broadway,   New   York. 

MR.  CHARLES  M.  SCHWAB,  president  of  the  U.  S.  Steel  Corporation,  has 
given  the  Automobile  Club  of  America  sufficient  steel  plates  to  lay  nearly  a 
mile  of  track,  to  test  the  adaptability  of  a  steel  plate  roadway  for  automobiling. 

MAY'OR  SETH  LOW,  on  March  14,  drove  the  first  spike  in  the  rails  of  the 
New  York  Subway  road.  It  was  a  silver  spike  which  will  be  preserved  and 
given  to  the  mayor  with  an  inscription.  The  scene  was  the  Columbus  Circle 
station   at   West    Fifty-ninth   Street. 

MR.  B.  B.  WHITE,  formerly  superintendent  of  the  city  of  Thomaston 
lighting  and  power  plant,  is  now  superintendent  of  the  city  of  Starke,  Fla., 
electric  light  and  water  plant,  where  he  hopes  to  enhance  his  record  as  an 
electrical  and   mechanical  engineer. 

MR.  W.  W.  BRADFIELD,  the  engineer  in  charge  of  the  Marconi  wireless 
telegraph  installations  in  the  United  States,  sailed  last  Saturday  on  the 
Umbria  for  England,  to  complete  arrangements  for  an  extensive  system  of 
wireless  telegraphy  in   this  country. 

MR.  JAMES  G.  BIDDLE  has  removed  his  offices  from  the  Stephen  Girard 
Building  to  Rooms  60  and  6j,  11 14  Chestnut  St.,  Philadelphia,  where  he  will 
have  better  accommodations  than  heretofore  for  giving  proper  attention  to  his 
business   in  high   grade   electrical   measuring   instruments. 
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MK.  CUV  W.  llt'.\Tn.\,  wlu>  Imt  lirm  <»r  uinir  llmr  lonncctol  wllli  llic 
Nrw  Viirk  xlHcr  ii(  llir  |{.  W.  Johni-Manviltc  Cu.,  Iia«  Urcn  rrcenlly  apiiulnled 
•Uilltur  of  Ihm  (.'oni|uiiiy,  tlir  hranclira  of  whirl)  arr  lncnlril  In  Milwaukee,  Chi- 
catfo,  Si.   I.oiiii,  Plltaburg.  Nrw  Orlraiu,  Clrvrlanil,  ilotloii  anil  I'liilailrlphla. 

.MK.  l'll.\S.  S.  I'KUS.SKK  hi»  lirrn  appoliilcl  ucnrral  aalr*  nKrnl  of  the 
IVrilria  Ktihlirr  Muiitidicliiriiig  Coniimnj,  Nrw  York  City.  Mr.  Proi>rr  it 
fully  iiiiulil'ird  for  aiuh  a  |Hi>itlori,  hnviiiK  lirrii  livr  yriim  In  the  fai'lory,  nnil 
live  yeart  »t  iravrlinK  kalriiiinn  for  the  IVrrlma  Ktiliher  Manufacturing  Com- 
puny. 

MR.  IIKNKV  NOVKS.of  the  .Nualrnlinn  electrical  rnuinrrrinK  ami  contraclinn 
lirni  of  Noyr»  llrolhrr*.  Sytlnry  nml  Mrllioiirnr,  which  rc|irriient«'thr  Wetting- 
lioutr.  Drill,  .Nilenllriiient  I'onil  nnil  other  |irominent  American  manufacturing 
concern*  in  that  |>art  of  the  world,  tailed  Saturday  la»l  for  Kurope  after  a 
•hort  vi«it   to  the  United  Slutet. 

MESSRS.  J.  II.  VAN  PKN  W.  IIAKIC  nnd  W.  C  Miihihaua,  Jr.,  of  Amiler- 
dam,  Holland,  ure  visiting  thin  country  with  rcapect  to  export  trade  in  elec- 
trical apparntuK  from  the  U.  .S.  .\.  to  the  Low  Countries.  They  expect  to 
aprnd  about  six  weeks  in  .Vmerici,  and  are  now  staying  at  the  llolTinan  House. 
They    will   shortly    niukc   a   Western    trip. 

MR.  rilARI.ES  A.  BROWN,  of  Chic.igo.  "was  the  patent  counsel  in  the 
recent  split  phase  suits  won  by  the  Diamond  Meter  Company,  and  has  re- 
ceived many  congratulations  upon  his  work  and  success  in  this  difficult  liti- 
gation, directed  nominally  .igainst  the  Citskill  Illuminating  &  I'owcr  Company, 
but  aimed  in  reality  at  the  Schrcfcr  meter. 

MR.  A.  E.  HK.ANDT.  who  for  some  years  past  has  been  representing  the 
Allgemeine  lilectric  Company,  of  Germany,  in  Japan,  China,  etc.,  is  now  on 
his  way  home,  passing  through  the  United  States.  He  is  now  in  New  York 
City  looking  up  recent  central  station  work,  etc.,  and  expects  to  sail  for  Ger- 
many about   March  J4,  after  a  trip  to  Washington,  etc. 

MR.  C.  E.  LEI-'EIU'RE,  at  one  time  identiticd  with  electrical  interests  in  the 
East,  is  now  manager  for  the  Engineering  &  Equipment  Company,  Bisscll  Block, 
Pittsburgh,  Pa.,  conducting  their  business  in  supplies,  construction  and  en- 
gineering in  electrical  and  mechanical  lines.  Catalogues,  printed  matter,  etc., 
for  him  arc  requested  to  be  sent  to  the  company  endorsed  "Department  S." 

MR.  JOHN  DAVIDSON,  who  has  for  some  time  been  connected  vsith  the 
Gerniania  Electrical  Lamp  Company,  of  New  Jersey,  has  severed  his  connec- 
tions with  them  and  associated  himself  with  the  Sterling  Electrical  Mfg.  Com- 
pany, of  Warren,  Ohio,  manufacturers  of  the  Sterling  incandescent  lamps. 
Mr.  Davidson  operates  from  the  New  York  office  of  this  company.  No.  26  Cort- 
landt  Street,  New  York  City. 

DR.  R.  M.  W.-\LMSLEV,  principal  of  the  Northampton  Institute,  London, 
who  is  already  well  known  in  American  electrical  circles,  is  visiting  the 
United  States  to  study  the  development  of  technical  education  and  of  the  elec- 
trical art  since  his  last  visit.  Dr.  Walmsley  is  accompanied  by  his  sister,  Miss 
Walmsley.  who  is  also  prominently  identified  with  English  educational  work. 
They  will  probably  go  as  far  as  Canada  and  Chicago. 

MR.  F.  W.  STILLWELL,  of  Scranton,  Pa.,  is  reported  at  Richmond,  Va., 
dangerously  ill  from  ptomaine  poisoning.  Mr.  Stillwell  is  a  brother  of  L.  B. 
Stillwell,  the  consulting  engineer,  and  went  to  Richmond  to  inspect  the  proposed 
improvements  and  additions  lo  the  Virginia  Passenger  and  Power  Plants  for 
Frank  J.  Gould.  After  inspecting  the  properties,  the  party  intended  leaving 
for  a  Southern  trip,  but  were  prevented  by  the  sudden  development  of  illness. 

MR.  E.  F.  SCHURIG  is  well  known  as  the  city  electrician  of  Omaha,  Neb. 
The  lack  of  appreciation  felt  for  the  services  of  such  an  important  official 
in  so  large  a  city  is  shown  by  the  fact  that  the  Omaha  charter  bill  introduced 
recently  in  the  Nebraska  legislature  reduces  the  salary  of  the  office  from 
$1,800  to  $1,500  a  year.  The  higher  salary  was  too  low  as  it  was,  and  it  is 
hard  to  see  how  it  is  expected  to  secure  and  retain  competent  electrical  en- 
gineers at  such  rates.  No  better  way  could  be  hit  upon  to  impair  the  efficiency 
of   incumbents   of   the   position. 

MR.  CARL  SNYDER. — Some  time  ago  Mr.  Snyder,  a  young  American  sci- 
entist, stirred  up  discussion  by  an  article  upon  the  inferiority  of  the  American 
position  in  science.  Since  then  he  has  been  the  exponent  of  vigorous  and 
aggressive  theories  in  scientific  matters.  This  spring  he  v,i\\  publish  through 
Harper  &  Bros.  "New  Conceptions  of  Science,"  a  volume  designated  to  give  the 
layman  a  chance  to  keep  pace  with  scientific  progress.  Mr.  Snyder  is  very 
deeply  interested  in  electrical  matters  and  proposes  to  make  two  or  three 
leading  inventions  in  new   fields,    if  his   ideas   prove    tenable. 

MR.  H.  T.  HARTMAN,  of  Philadelphia,  has  been  asked  by  President  Fer- 
guson to  take  charge  of  the  Question  Bo.x  for  the  twenty-sixth  convention  of 
the  National  Electric  Light  Association,  and  has  kindly  consented  to  do  so. 
It  is  hoped  to  make  this  a  very  prominent  feature  of  the  convention  programme. 
The  desirability  of  all  members  contributing  both  questions  and  answers  at 
an  early  date  need  not  be  emphasized.  The  success  and  utility  of  the  Question 
Box  last  year  was  remarkable,  and  it  is  believed  that  Mr.  Hartman's  intelligent 
efforts  this  year  will  elicit  a  great  variety  of  valuable  information. 

MR.  W.  C  GOTSH.\LL,  president  of  the  New  York  &  Portchester  road, 
which  has  just  received  a  decision  confirming  its  charter  granted  by  the  rail- 
road commission  of  New  Y'ork,  says:  "This,  of  course,  is  only  the  beginning 
of  a  mass  of  legal  work  which  has  to  be  accomplished  before  we  begin  the 
actual  construction  work  next  June.  Our  present  capitalization,  which  was  only 
a  temporary  one,  is  $250,000.  We  intend  shortly  to  make  an  application  to 
increase  this  to  $16,000,000,  the  actual  value  of  our  road  when  completed. 
Almost  the  entire  right  of  way  from  New  Y^ork  to  Portchester  has  been  pur- 
chased, and  we  are  only  waiting  till  we  are  through  with  our  preliminary  legal 
work.  Negotiations  are  now  under  way  between  us  and  the  Subway  people 
for   a   traffic   understanding." 

MR.  JOHN  I.  S.^BIN,  president  of  the  Chicago  Telephone  Company  and 
the  Central  L"nion  Telephone  Company,  who  went  to  Chicago  two  years  ago 
from  the  Pacific  States,  announced  at  the  directors'  meeting,  March  13,  his 
unwillingness  to  serve  as  president  of  these  companies  any  longer  than  is 
strictly  necessary.  He  wishes  to  return  to  San  Francisco.  Mr.  Sabin  con- 
sented to  serve  until  a  successor  could  be  selected  and  the  affairs  of  the  pres- 


Idrni'*  oltlcr  are  luriird  over  to  the  new  man.  During  .Mr.  Suliin's  inliniii- 
Istratloii  there  hat  been  an  ciiormou*  expansion  of  the  butlnrst  of  l>oth  com- 
panir*  nf  which  he  it  prrtidriit.  In  fart,  thr  Uell  Intereilt  in  the  Central 
Sialri  have  been  very  much  rejuvrnatcd.  The  capital  invrtlmrnt  hat  brrn 
Inerrited  and  the  growth  In  revenue  and  tubtcrlpliont  hat  been  very  large. 
In   fact,  the  companirt  have  lierii  laxnl  lo  lakr  care  of  thr  butinrtt  iilTered. 

MK.  CI.OVI)  MAUSHAI.I.  ha>  l.rrn  iippointentcd  Suprrinlendcnl  of  Klrc- 
Irical  Machinery  in  the  Drparlmriil  of  Elrclricity  of  the  Luiiiilana  Punliute 
K.xpotilion.  The  rlrclriciil  und  riiginrrring  training  which  Mr.  Marshall  hut 
received  hat  well  fitted  him  for  the  work  lir  hat  now  undertaken.  After  grad- 
uating from  the  school  of  electrical  engineering  o(  Purdue  Univernty  in  i8g}, 
he  wat  retained  at  attittant  in  the  electrical  lalMjratory.  Later  he  acccptrd  the 
poiition  of  eirclrictti  editor  of  the  Sirtel  Kaitivay  Hfview,  of  Oiicago,  ond, 
during  the  prrioil  of  tliii  connection,  from  iHu6  to  |8<>H,  he  served  u»  tecretary 
of  the  Chicago  Electrical  Association.  Mr.  Marshall  for  two  yeart  held  the 
poiition  of  tlrHigiiinK  and  IrKtiiig  engineer  for  thr  Jcnney  Electric  Mantifiicturing 
Company,  and  then  took  up  rxperiinrntal  work  for  the  Kailw.iy  .Matcriult  Com- 
pany, of  Chicago.  In  1901  he  accepted  the  position  of  plant  engineer,  and,  later, 
of  engineer  of  the  snirt  department  of  the  C.  W.  Hunt  Company,  of  New  York. 
The  latter  position  he  has  just  resigned  to  accept  the  appointment  of  the 
World's   l-'air  Directors. 


NEW    INDUSTRIAL   COMPANIES. 


THE  OUR)  TIL  COMPANY  lias  been  incorporated  at  LucasviUe,  (Jhio,  with 
$12,000  capital  stock,  by  C.  A.  Little  and  others.  The  company  will  manufac- 
ture railway  ties  and  timber. 

THE  AMERICAN  MINIATURE  AND  DECORATIVE  LAMP  CO.MPANY 
has  been  incorporated  with  a  capital  of  $100,000.  The  directors  are  H.  J. 
Jaeger,  C.    Hubert  and  Samuel   Stern,  of  New   York  City. 

THE  UNITED  ELECTRIC  COMPANY  has  been  organized  in  Detroit,  Mich., 
to  manuf.icture  electrical  appliances.  The  capital  stock  is  $100,000.  Among  the 
names  of  those  interested  are  A.  H.  Gaukler,  Robert  Kuhn. 

THE  SCHLICHT  COAL  SAVING  CO.MPANY,  of  Greenport,  L.  I..  N.  Y., 
with  a  capital  stock  of  $100,000,  has  been  incorporated.  Among  the  directors 
are  L.    L.    Lewis,   V.   P.    Donihcc  and   R.  H.  Jaeger,  of  New   York   City. 

THE  AMPERE  ELECTROCHE.MICAL  COMPANY,  of  Portchester,  N.  Y., 
has  been  incorporated,  the  capital  stock  being  $200,000.  Messrs.  H.  C.  Mor- 
timer, Jr.,  and  C.  W.  Barnaby,  of  New  York,  and  W.  H.  Miller,  of  East 
Orange,   .\.   J.,   are   the   directors. 

THE  DE  FOREST  WIRELESS  TELEGRAPH  COMPANY  OF  CANADA 
has  been  incorporated  with  a  capital  stock  of  $2,500,000.  The  company's  head- 
quarters will  be  in  Toronto  and  the  provisional  directors  are  Alexander  McKcn- 
zie,  E.  G.    Long,  Charles  V.  Bennett  and   W.   H.  Templcton,  all  of  Toronto. 

THE  W.  J.  BARR  MANUFACTURING  COMPANY,  Cleveland,  Ohio,  cap- 
ital stock  $10,000,  has  been  incorporated  by  W.  J.  Barr,  T.  E.  Barr,  W.  F. 
Atterholt,  J.  W.  Burrell  and  Wm.  E.  Patterson.  The  company  succeeds  the 
firm  of  W.  J.  Barr,  which  for  a  number  of  years  has  conducted  an  extensive 
business  in  the  manufacture  of  telephone  transmitter  arms  and  other  telephone 
specialties.     With  increased  capital  it  is  proposed  to  expand  the  business. 


LEGAL. 


TELEGRAPH  POLES  ON  INDIANA  HIGHWAYS.— The  Indiana  legis- 
lature has  passed  a  bill  allowing  telephone  companies  to  set  their  poles  in  ay 
highways  outside  of  cities  and  towns,  without  obtaining  anybody's  consent, 
provided  that  they  are  erected  and  maintained  in  such  a  manner  as  not  to 
incommode  the  public  in  the  use  of  the  road  or  interfere  with  the  ingress  and 
egress  from  any  premises.  The  bill  was  defeated  a  few  days  previous;  but, 
on  reconsideration,  was  passed.  In  the  meantime  Judge  Hord,  of  the  Barthol- 
omew Circuit  Court,  decided  a  case  in  which  he  held  that  the  poles  of  the 
company  in  question  were  an  obstruction,  and  entered  a  fine  of  $100  against 
the  company.  Ninety-five  per  cent  of  telephone  poles  in  Indiana  are  on  public 
highways,  and  every  one  of  these  would  have  been  involved  as  a  result  of 
Judge  Hord's  decision  had  the  case  gone  to  the  Supreme  Court  and  been 
there  sustained.  For  the  first  time  in  the  history  of  Indiana  telephony  the 
representatives  of  the  Bell  Company  and  the  independent  companies  united  in 
a  common  cause  in  asking  for  legislative  relief,  and  worked  in  harmony  for 
the  passage  of  the  bill,  which  was  finally  accomplished. 


OBITUARY. 


MR.  WILLIAM  DU  BOIS,  of  Albany,  chief  electrician  of  the  Delaware  and 
Hudson  Railroad,  died  in  Plattsburg,  N.  Y.,  on  Monday,  March  16.  The  week 
before,  he  was  thrown  from  a  carriage,  sustaining  a  compound  fracture  of  the 
leg  and  internal  injuries.  He  was  about  forty-two  years  of  age,  and  leaves  a 
widow  and  two  children. 

MR.  J.  H.  HERRICK.— The  death  occurred  in  New  York  City  last  week  of 
Mr.  J.  Hobart  Herrick,  due  to  a  fall  at  the  Union  League  Club,  from  sudden 
faintness.  He  was  69  years  of  age.  He  was  a  graduate  of  New  York  Uni- 
versity and  succeeded  his  father  in  the  conduct  of  a  large  grain  business.  After 
his  father's  death  Mr.  Herrick  formed  the  firm  of  J.  H.  Herrick  &  Co.,  grain 
and  produce  brokers,  and  continued  in  that  business  until  1889,  when  he  en- 
tered the  Edison  General  Electric  Company  as  vice-president.  When  the  Gen- 
eral Electric  Company  was  formed,  in  1892,  Mr.  Herrick  went  with  that 
corporation,  also  as  vice-president,  but  left  it  the  following  year.  He  was  for 
years  one  of  the  prominent  members  of  the  Produce  Exchange.  Prior  to  his 
election  as  president  h';  had  been  chosen  time  and  time  again  a  nanager  ci  the 
Exchange,  and  he  had  served  on  its  important  committees.  A  director  of  (he 
Mutual  Life  Insurance  Company,  he  served  also  as  one  of  the  auditors. 
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MK.  K.  A.  DARLING.  — K.  A.  Darling,  the  general  superintendent  of  tlie 
Edison  Cement  Company,  whose  works  are  at  New  Village,  N.  J.,  died  there  on 
Sunday  last,  aged  37  years,  of  the  effects  of  burns  received  by  the  explosion  of 
pulverized  coal  at  the  works  on  March  2.  lie  is  the  ninth  victim  to  lose  his  life 
by  that  accident.  His  father  is  F.  II.  Darling,  of  126  West  123d  Street,  New 
York.  A  brother,  Thomas  Darling,  also  survives  with  his  mother  and  two  sis- 
ters. Mr.  Darling  was  a  widower.  On  the  day  of  the  accident  he  had  just 
finished  directing  men  in  putting  out  a  fire  in  the  coal  room.  .Seeing  a  bucket 
containing  coal  which  was  afire  being  carried  into  ihe  blowing  department  and 
knowing  that  an  explosion  was  sure  to  follow  if  the  live  coals  reached  the 
room,  he  tried  to  stop  it,  but  failed.  Then  as  an  employee  followed  the  bucket, 
he  called  to  him  to  fly.  Mr.  Darling,  however,  did  not  heed  his  own  warning 
and  was  terribly  burned  by  the  explosion,  which  occurred  a  second  later.  Ris 
body  was  brought  to  New  York  for  burial.  Mr.  Darling  was  born  in  Jersey 
City  in  1865.  He  received  his  education  in  Cooper  Institute  and  Cornell  Uni- 
versity. He  was  a  member  of  the  Cornell  Club,  the  American  Society  of  Me- 
chanical Engineers,  and  of  the  Society  of  Phi  Delta  Phi.  He  was  at  one  time 
mechanical  superintendent  at  Columbia  University.  He  was  a  man  of  most 
engaging  personality,  and  his  death  will  be  severely  felt  by  a  wide  circle  of 
friends. 

E.  B.  ARNOLD.— We  regret  to  report  the  death  of  Mr.  Everton  Burritt  .\rnoId, 
which  occurred  March  9,  at  Loch  Haven,  Pa.,  from  typhoid  pneumonia,  after 
an  illness  of  ten  days.  For  a  number  of  years  Mr.  Arnold  was  associated  with 
his  brother,  Mr.  B.  J.  Arnold,  and  of  recent  years  has  had  charge  in  a  con- 
fidential capacity  of  the  finances  and  work  of  the  Arnold  Electric  Power  Station 
Company.  Mr.  Arnold  was  born  in  .\shland.  Neb.,  thirty-one  years  ago,  and 
received  his  education  in  the  public  schools  of  that  place  and  Hillsdale  College, 
at  Hillsdale,  Mich.  From  1893  to  1895  he  had  charge  of  the  factory  of  the 
Pumpelly-Sorley  Storage  Battery  Company  in  Chicago.  Since  1895  he  had 
been  connected  with  the  Arnold  company  in  the  capacity  mentioned.  His  duties 
kept  him  out  of  town  most  of  the  time,  and  he  supervised  the  business  end  of 
the  construction  of  many  important  installations  carried  out  by  the  Arnold 
company,  such  as  the  Chicago  and  Englewood  storage-battery  road,  the  Chicago 
and  Milwaukee  electric  railway,  the  Baring  Cross  shops  of  the  St.  Louis,  Iron 
Mountain  and  Southern  Railroad,  at  Little  Rock,  Ark.,  the  Lansing  (Mich.), 
St.  Johns  and  St.  Louis  electric  railway  and  the  Oak  Grove  shops  of  the  New 
York  Central  Railroad  at  Oak  Grove,  Pa.  He  was  just  finishing  up  his  work 
in  Oak  Grove  when  he  was  taken  ill.  Mr.  Arnold  was  a  young  man  of  high 
principle  and  excellent  capacity.  He  was  noted  for  an  extraordinary  aptitude 
in  mental  numerical  calculation,  and  his  grasp  of  all  business  details  was  pre- 
cise and  accurate.  He  possessed  the  fullest  confidence  of  his  friends  and  as- 
sociates and  his  services  were  of  great  value  to  his  employer.  He  was  unmar- 
ried. 


Xtrabe  Botes* 


THE  WESTERN  TUBE  COMPANY,  of  Kewanee,  111.,  which  was  one  of 
the  first  users  of  Nernst  lamps,  is  now  displacing  all  arc  and  incandescent 
lights  in  favor  of  the  new  illuminant. 

VALVES. — Jenkins  Bros.,  71  John  Street,  New  York,  in  their  1903  pamph- 
let, describe  and  illustrate  their  very  complete  line  of  valves,  disks,  packing, 
etc.     A  complete  telegraph  code  is  given  to  facilitate  ordering  these  goods. 

PLAIN  MILLING  M.^CHINES  constitute  the  subject  of  the  Garvin  Ma- 
chine Company's  catalogue  No.  2,  of  recent  issue.  Machines  of  various  sizes 
are  illustrated,  each   illustration   being  accompanied  by  a   few   descriptive   facts. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  sending  out  an 
up-to-date  transformer  catalogue.  It  describes  the  new  Packard  vacuum  process 
of  transformer  insulation.  In  sending  for  a  copy  ask  for  transformer  cat- 
alogue "G." 

ELECTRIC  HOISTS.— The  C.  W.  Hunt  Company,  of  West  New  Brighton, 
Staten  Island,  N.  Y.,  is  sending  out  a  pamphlet  describing  and  illustrating 
its  electric  hoists.  Those  in  this  line  of  work  will  find  information  of  interest 
in   this   pamphlet. 

LINOTYPE  MOTOR.— The  linotype  motor  of  the  Jenney  Electric  Manufac- 
turing Company,  Indianapolis,  Ind.,  is  the  s\ibject  of  a  neat  booklet  just  issued 
by  the  company.  The  features  of  this  machine  are  pointed  out  and  practical 
applications   are   illustrated. 

THE  WARD  LEONARD  ELKCTRIC  COMPANY  reports  a  large  increase  of 
orders  for  motor  controlling  panels  for  the  Navy,  fulfilling  specifications  of  the 
Bureau  of  C.  &  R.  Also  large  01  clers  for  its  PU  type  circuit  breaker  which  is 
being  used  largely  for  alternating  current. 

SPON  &  CHAMBERLAIN,  the  technical  book  publishers,  who  for  the  past 
15  years  have  been  at  12  Cortlandt  Street,  New  York  City,  have  moved  nearer 
the  heart  of  the  mechanical  and  engineering  district,  and  have  taken  offices 
in    the  Liberty   Building,    123   Liberty   Street. 

THE  YOST  ELECTRIC  MANUFACTURING  C  OMPANY,  of  Toledo,  Ohio, 
has  purchased  a  building  site  and  will  erect  a  large  factory  for  the  manufacture 
of  several  specialties,  among  them  electric  lamp  sockets.  The  factory  at  present 
occupied   by  the  company   has  been   found  too  small. 

THE  HANSEN  CAR  COMPANY  has  been  incorporated  at  Cleveland,  Ohio, 
with  $25,000  capital  stock,  by  R.  Hansen,  M.  L.  Thomson,  F.  H.  Gould,  G. 
A.  Gaston  and  C.  K.  Fauver.  The  company  will  manufacture  street  car  bodies 
and  automobile  bodies.  It  succeeds  the  business  heretofore  conducted  by  R. 
Hansen. 

THE  CENTRAL  ELECTRIC  CONSTRUCTION  COMPANY,  recently  in- 
corporated at  Youngstown,  Ohio,  with  $20,000  capital  stock,  to  manufacture 
motors  and  electrical  supplies,  has  secured  a  building  site  in  Struthers  and  will 
commence  work  at  once  on  two  buildings.  W.  L.  Goodhart,  of  Youngstown, 
is  manager  of   the   company. 


lUJLLOCK  APPARATUS.— The  Bullock  Electric  .Manufacturing  Company, 
Cincinnati,  Ohio,  in  a  leaflet  shows  two  fine  illustrations  of  "Bullock"  direct 
and  alternating  current  machines,  water-wheel  driven.  On  the  reverse  side  of 
the  sheet  are  reprinted  three  letters  from  the  managers  of  plants  regarding  the 
■satisfactory   operation   of  their    Bullock   apparatus. 

MESSRS.  BARDONS  &  OLIVER,  manufacturers  of  turrett  lathes  and  other 
machine  tools,  Cleveland,  (Jhio,  whose  plant  burned  down  some  months  ago, 
have  leased  the  factory  at  No.  i  Water  Street.  Machinery  will  be  operated  by 
electricity  and  a  number  of  motors  will  be  installed.  The  Cleveland  Engin- 
eering Company  is  doing  the  electrical  engineering  work. 

THE  SCIIOEMAN  ELECTRIC  MFG.  CO.,  Alleghany,  Pa.,  expects  to  move 
its  works  and  office  to  the  large  and  commodious  building  at  Berlin  St.  and 
P.  R-  R.,  East  End,  Pittsburg,  about  April  i.  This  step  has  been  rendered 
necessary  by  the  demands  of  its  rapidly  increasing  business.  With  the  new 
facilities  at  its  command,  it  will  be  prepared  to  manufacture  promptly  all 
kinds  of  switch  and  panel  boards,  knife  switches,  etc. 

TRAVELING  CRANES.— In  a  very  completely  illustrated  catalogue,  re- 
cently issued  by  the  Northern  Engineering  Works,  Detroit,  Mich.,  their  stand- 
dard  types  of  cranes  in  more  frequent  demand,  are  very  artistically  illustrated 
and  their  features  and  advantages  briefly  pointed  out.  Actual  installations  of 
these  cranes  are  illustrated.  These  machines  are  made  in  standard  capacities, 
ranging  from  100  tons  down  to  i  ton,  and  spans  and  lifts  are  made  to  suit 
locations. 

STATIONARY  INDUCTION  APPARATUS.— The  Kuhlman  Electric  Co., 
Elkhart,  Ind.,  makes  a  complete  line  of  transformers,  potential  regulators,  auto- 
transformers,  reactive  coils  and  spark  coils.  These  transformers  are  fully 
described  and  illustrated  in  a  pamphlet  recently  isstied  by  the  company,  and 
various  curves  Illustrate  their  performance.  The  company  keeps  stocks  of 
transformers  at  Denver,  Col.,  Kansas  City,  Mo.,  and  Waco.  Tex.,  as  well  as 
at  headquarters. 

THE  SUMTER  TELEPHONE  MANUFACTURING  COMPANY,  Sumter, 
S.  C,  is  erecting  a  new  factory  which  will  give  it  more  than  double  its  present 
manufacturing  capacity  and  in  a  large  measure  better  enable  it  to  meet  the 
demand  for  "Sumterfones"  and  switchboards.  The  company  manufactures  com- 
plete equipment  for  interior  local  exchanges  and  long  distance  service.  A 
folder  recently  issued  contains  illustrations  of  apparatus  of  various  designs 
manufactured  by  the  company.  Descriptive  bulletins  and  prices  can  be  obtained 
on  application. 

DROP  FORGINGS.— J.  H.  Williams  &  Company,  of  Brooklyn,  N.  Y.,  in 
their  catalogue  for  1903,  illustrate  their  complete  line  of  drop  forgings  cf 
iron,  steel,  copper,  bronze  and  aluminum.  The  articles  illustrated  are  briefly 
described  and  tables  giving  dimensions  and  prices  of  the  articles  accompany 
them.  Apart  from  the  descriptive  matter,  the  pamphlet  contains  some  very 
handsome  illustrations,  three  etchings  at  the  front  giving  an  exterior  view  and 
two  interior  views  of  the  work.  At  the  back  are  several  fijl-page  illus- 
trations, showing  samples  of  the  great  variety  of  articles  produced  by  this  firm. 

MECHANICAL  BOILER  CLEANER.— The  problem  of  keeping  steam 
boilers  clean  is  one  that  confronts  every  steam  user,  and  many  have  been  the 
devices  designed  to  accomplish  this  desirable  result.  The  Garrigus  mechanical 
boiler  cleaner  manufactured  by  the  Mechanical  Boiler  Cleaner  Com- 
pany, Chicago,  III.,  is  claimed  to  be  successful  in  keeping  boilers  clean  and  free 
from  scale,  mud  and  oil.  The  cleaner  removes  all  impurities  and  foreign  matter 
from  the  water  before  they  settle.  In  a  pamphlet  issued  by  the  company  many 
interesting  facts  concerning  the  device  are  given,  together  with  copies  o:'  let- 
ters from   users   of   this  cleaner   testifying   to   the   satisfactory   results  oI)tjined. 

STANDARD  VITRIFIED  CONDUIT  COMPANY,  39-41  Cortlandt  St., 
New  York  City,  has  just  issued  an  admirable  trade  pamphlet  in  sma  1  quarto 
size,  the  cover  of  which  resembles  exactly  in  color,  shape,  etc.,  a  couj  .e  of  sec- 
tions of  conduit.  It  Is  a  handsome  piece  of  cover  work.  Inside,  the  eonteots 
are  equally  interesting  and  are  displayed  with  corresponding  tasti.  \'cry  full 
details  are  given  as  to  all  parts  of  the  work,  and  engravings  are  used  freely, 
so  that  the  book  might  well  serve  as  an  exposition  of  the  conduit  art  as  prac- 
ticed in  America.  The  company  is  to  be  heartily  congratulated  upon  its  litera- 
ture as  well  as  upon  its  success  with  the  conduit  to  which  the  pamphlet  is 
devoted. 

"SOME  TELEPHONES."— Under  this  title  the  Utica  Fire  Alarm  Telegraph 
Company,  Utica,  N.  Y.,  has  just  brought  out  a  pamphlet  which  describes  and 
illustrates  the  company's  line  of  telephones  and  telephone  accessories.  The 
pamphlet  is  divided  into  two  main  parts,  the  first  being  devoted  to  telephones 
and  the  second  to  telephone  specialties.  In  the  first  part  are  described  and 
illustrated  seven  different  styles  of  wall  sets,  a  private  line  telephone  and  an 
intercommunicating  set.  Among  the  specialties  shown  are  magneto  boxes,  line- 
men's testing  sets,  extension  bells,  ringers,  lightning  arresters,  etc.  The  text 
is  printed  on  heavily  coated  paper  and  the  front  cover  contains  a  neat  design 
of  a  telephone. 

METAL-WORKERS'  CRAYONS.— All  workers  in  iron  and  metal  goods 
will  be  interested  to  learn  that  the  D.  M.  Steward  Mfg.  Co.,  Chattanooga, 
Tenn.,  manufactures  a  line  of  crayons  and  pencils,  especially  adapted  for 
marking  on  iron.  The  marks,  it  is  stated,  do  not  disappear  when  used  on  iron 
and  heated.  These  goods  are  made  in  various  forms — round,  square  and  flat, 
and  it  is  stated  that  they  meet  the  requirements  of  metal  workers  in  a  very 
satisfactory  manner.  Two  grades  of  goods  are  made,  the  "genuine"  and  the 
"compo,"  the  latter  being  a  composition  which  is  similar  in  appearance  to  the 
genuine.  A  booklet  issued  by  the  company  gives  illustrations  and  prices  of 
the   various   styles  of   pencils  and   crayons. 

PASS  &  SEYMOUR  SPECIALTIES.— Mr.  John  W.  Brooks,  Western  Sales 
Agent  for  Pass  &  Seymour,  Inc.,  with  headquarters  at  130  West  Jackson  BoQle- 
vard,  Chicago,  has  just  returned  from  a  Western  trip  extending  over  two 
months.  He  reports  great  success  with  the  new  brass  socket  Pass  S;  Seymour 
are  placing  on  the  market,  having  booked  orders  for  over  100,000  sockets.  The 
socket  seems  to  supply   a   long  felt   want  as  it   is   "double   pole."      Mr.    Brooks 
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>ltu  hai  rciriilly  matlr.  ronlracla  with  llic  Kuliliiian  KIrclrir  Co..  F.lkharl,  In- 
diana: Malimcy  Klfclric  Co..  Si,  I.ouia.  Mo.;  Fort  Waynr  KIrctrIc  Work*.  Fori 
Wayne.  Ind.;  Gregory  Electric  Co..  Chicago,  covering  their  year'i  require- 
nienli  for  the  |io|iulBr  P.  A  S.   trantfnrmer  cutoiil. 

niTl'MKNI/l-.l)  FinRK  CONDUIT.  ,\  very  hnn.l..>mc  |>um|.hlrl  hn«  been 
imied  by  the  .\mericiin  Cm. lull  Company,  ol  I'blludrlphta.  (  hu.igo  and  I.o» 
Aniielrt,  lelling  forth  the  inerita  of  It!  bitiimrtilted  libre  conduit  for  rlrctrlcal 
work.  Thin  make  of  conduit  i<  ataled  to  lie  electrolyiia  imuif,  non  iilirnaive, 
moialurr  proof  anil  non  corronive.  at  well  a<  poiaeaaing  IiikIi  iniulaling  quali- 
lir».    mid    II    would    teem    from    thia    that   every   eaaenlial    rri|uireinrnl    in    a    con 


duit  ia  rinbodied  In  thia  one.  The  pamphlet  furniihea  iunie  inlcrealing  iradiiig 
on  the  luhject  of  underground  electrical  work,  giving  a  r^auni^  of  the  ilevrlop- 
meni  from  the  earlieat  mrthoiU  of  placing  coinliutura  iindrrgroiind  out  of  haini'a 
way.  lo  the  preaeni  liiuldv  developed  conduit  avaleina.  The  exrierience  of 
year*  hat  imlicated  whni  raaentiula  u  coiiduil  alioiild  poaaeaa,  and  it  la  claitn<'d 
thai  the  bitumenl/ed  lilirr  coniliiit  aa  manufncliired  by  thia  company  meeta 
every  re<|uirrnienl  lliiil  actual  practice  hiia  demonalraled  aa  neceaaary.  Varimia 
illuatrationa  throughout  the  pamphlet  ahow  viewf  of  underground  inatallaliont 
In  varloua  ciliea  and  ■cctinna  of  Ihe  conduit.  The  cover  ia  of  hnndaome  deaign 
.nnil    rvrrrilinitlv    effective. 


Record  of  Electrical  Patents. 


r.Mii.n  .--iiAris  cahms  issukd  m.\kcii  lu,  muj. 

[Conducted  by    Wni.   A.    Kotenbaum,    I'atcnt   Attorney.    140   Naiaau   St..   N.    Y.] 

7J».Ji.-.  SUUSCRIBER'S  TF.I.KI'IIONECIRCUIT;  W.  W.  Dean,  Chicago, 
III.     App.   tiled   March   j.-,   iqoi.      (.Sec  page  484.} 

7".J49-  HOLLOW  TILE  OR  BRICK ;  O.  C.  Pixley.  Chicago.  111.  App.  filed 
Oct.  30,  I  go  I.  Terra  cotta  conduit  sedion*  having  longitudinal  grooves  on 
the   outside  to   receive  keys   for  aligning  the  sections. 

7J3.J5S.  F.LECTRICAI.  TRACTIOX  DEVICE;  B.  M.  Scott.  Coalport.  Pa. 
App.  tiled  April  3,  1902.  A  mine  locomotive  having  a  take-up  device  for 
a  flexible  conductor  permitting  it  to  run  into  short  side  passages  where  the 
trolley   wire  docs  not  extend. 

r.-j.joi.  CIRCUIT  CONTROLLKR;  J.  S.  Hobson,  Edgewood,  Pa.  App.  filed 
July  30,    1902.      Details. 

7JJ.30J.  AUTOMATIC  GAS  REGULATING  VALVE;  C.  M.  Ilollcy  and  M. 
H.  Rix,  Ann  Arbor,  Mich.  App.  filed  Feb.  3,  190-'.  A  valve  for  gaseous 
fuel   reguKited  by  the  action  of  heat  on  a  thermostatic  circuit  closer. 

722.334.  ELECTRICAL  ALARM  SYSTEM;  H.  M.  Sutton,  W.  L.  Steele  and 
M.  Coerver,  Dallas.  Tex.  App.  tiled  May  25.  1901.  The  line  wires  through- 
out the  protected  structure  contain  independent  resistances  so  arranged  that 
the  total  resistance  on  each  line  is  the  same,  while  that  at  the  same  point 
on  each  line  is  different   from  that  on  the  associated   lines. 

722,345.  SYNCHRONISM  INDICATOR;  Jonathan  E.  Woodbridge.  Schenec- 
tady. N.  Y.  App.  filed  July  30,  1900.  One  current  is  passed  through  one 
coil  of  an   clectrodynainomctcr,  and   the  other   through  the  sccoiul   coil. 


722 
722 


7-'-", -'49. — Hollow  Tile  or   Brick. 

r,348.  TELEPHONE-SUPPORT;  J.  S.  Young,  Brooklyn,  .\.  Y.  App.  filed 
May  21.  1902.     (See  page  484.) 

:.362.  LOCK-OUT  PARTY-LINE  TELEPHONE  SYSTEM;  C.  L.  Good- 
rum  and  J.  W.  Lattig,  Philadelphia,  Pa.  App.  filed  September  12,  1902. 
(See    page    484.) 

!,367.  TELEPHONE  SYSTEM;  J.  W.  Lattig  and  C.  L.  Goodrum,  Phila- 
delphia, Pa.     .Vpp.  filed  September  12,  1902.     (See  page  484.) 

!,379-  TROLLEY  POLE;  H.  P.  Oler,  Camden,  N.  J.  App.  filed  Aug-  9. 
1902.  The  trolley  head  is  rotatable  on  an  axis  in  line  with  the  pole,  so 
that  the  wheel  will  tilt  in  passing  a  curve. 

:,4ii-  ELECTRIC  FURNACE;  Albert  A.  Shade,  of  Chicago,  111.  App. 
filed  May  15,  1902.     (See  page  483.) 

r.446.  ELECTRICALLY  OPERATING  DOOR;  J.  Chambers,  Jr.,  Dallas, 
Tex.  App.  filed  Aug.  12,  1902.  Locking  devices  for  elevator  doors  arc 
controlled  automatically  by  the  movement  of  the  car  and  that  of  the 
controller. 

r,453-  ELECTRIC  CURRENT  CONTROLLER;  J.  J.  Murphey,  Jersey  City, 
N.  J.  App.  filed  Aug.  25.  1902.  A  terminal  head  for  a  cable  carrying  a 
number  of  circuits  in  which  the  terminals  of  each  circuit  are  arranged 
side  by  side  in  a  passage  of  the  head  so  that  a  conducting  push  rod  can 
be   moved   into  engagement  with  any  number  of  them. 

!,527-  ELECTRIC  CONTROLLER;  F.  A.  Merrick,  Johnstown,  Pa.  App. 
filed  Oct.  14,  1902.  Contacts  and  connections  arranged  to  place  a  motor 
in  parallel  with  the  armature  and  a  part  of  the  field  winding  of  anotiier 
motor,  the  balance  of  said  field  winding  being  in  series  with  the  parallel 
circuit. 

!.535-  AUTOMATIC  REGUL.\TOR  FOR  CONSTANT  CURRENT  DY- 
NA.MOS;  F.  B.  O'Hanlon,  Portadown,  Ireland.  App.  filed  April  22.  1902. 
A  relay  adapted  to  reverse  the  action  of  a  mechanical  regulator  and  to 
weaken  the  field  current  when  a  flash  across  the  brushes  has  occurred. 

563.  SYSTEM  OF  REGULATION  FOR  ELECTRIC  MOTORS;  P.  J. 
Collins,  Scranton,   Pa.     App.    filed   Dec.    18,    1899.      Details. 

583.  SECONDARY  ELECTRODE  FOR  ELECTROLYTIC  APPARATUS; 
P.  Imhoff.  Liverpool.  Eng.  App.  filed  Dec.  17,  1902.  .An  electrode  built 
up  of  conducting  strips  placed  upon  the  opposite  sides  of  a  non-conducting 
supporting  plate. 


,:,.;4.  ELECTRICAL  INSTkuMENT  FOR  SURGICAL  OR  SIMILAR 
PURPOSES;  M.  D.  Law,  New  York.  N.  Y.  App.  filed  June  25,  190,1. 
Details  of  construction  of  a  specnliitn.  ' 
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722, 4S3--  Electric    Current    Control: 


722,598.  ELECTRICAL  GENERATOR  AND  DISTRIBUTER  FOR  MED- 
ICAL USE;  E.  L.  Madden,  Kanawha.  Iowa.  App.  filed  Feb.  3,  1902. 
Relates  to  the  construction  of  a  battery,  belts  and  pads  for  application  to 
the   body. 

722,606.  ELECTRICAL  CONTACT  BRUSH  AND  METHOD  OF  PRODUC- 
ING SAME;  H.  N.  Motsinger,  Pendleton,  Ind.  App.  filed  Aug.  25,  1902. 
A  carbon  brush  surrounded  by  a  sleeve  of  copper  gauze. 

722,608.  TROLLEY  FOR  ELECTRIC  RAILWAYS;  R.  L.  McCartney,  Ot- 
tumwa.  Iowa.  App.  filed  Dec.  12,  1902.  A  device  for  retaining  the  trolley 
on  the   wire. 

722,654.  TRACKLESS  TROLLEY;  A.  B.  Upham,  Boston,  Mass.  App.  filed 
April  25,  1901.  The  trolley  pole  supports  a  horizontal  "lazy-tongs"  al 
each  end  of  which  is  a  trolley  and  with  which  the  pole  makes  a  pivotal 
connection,  thus  permitting  the  vehicle  to  wander  freely  considerable 
distances  at  either  side  of  the  conductors. 

12,098.  •  ELECTRIC  BRAKE  FOR  VEHICLES;  J.  N.  Mahoney,  New  York, 
N.    Y.     App.   filed  Jan.   8,    1901.      A   controller   whereby   current  generated 


722,634. — Trackless  Trolley. 

by   the   motors    when    disconnected    from    the    line   is   utilized    in    a    special 
manner    to   operate  electric   brakes. 
12,099.     LAMP  SOCKET;  D.  A.  Schutt,  Peru,  Ind.    App.  filed  Aug.  27,   1901. 
Details. 
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Municipal  Lighting  in  New  York. 

To  what  extent  the  public  of  New  York  is  interested  in  the  pro- 
posal to  establish  a  municipal  electric  light  plant,  it  is  difficult  to 
ascertain.  We  have  watched  the  daily  papers  in  vain  for  any  evidence 
that  it  cares  in  the  least,  or  attaches  the  slightest  importance  to  the 
figures  and  statements  put  forward  in  favor  of  the  scheme  by  its 
chief  advocates,  in  one  or  two  of  the  city  departments.  The  daily 
newspapers  themselves  betray  no  enthusiasm  on  the  subject,  one 
or  two  of  them  being  chiefly  occupied  with  a  gas  campaign,  and 
others  opposing  the  idea  more  or  less  directly.  We  cannot  ascertain 
that  the  Mayor  is  in  favor  of  the  scheme;  in  fact,  it  is  believed  he 
is  not  very  anxious  about  it,  although  rather  free  use  of  his  name 
appears  to  have  been  made  by  his  official  associates.  We  are  forced 
to  the  conviction  that  outside  two  or  three  city  officials,  a  few  busy- 
bodies,  and  a  coterie  of  speculators  on  the  Stock  Exchange,  no  one 
is  discussing  with  any  earnestness  the  idea  that  the  city  should 
invest  large  sums  of  money  of  its  own  in  an  electric  lighting  plant. 
It  is  true  that  Commissioner  Monroe  gets  a  hearty  reception  from 
the  Order  of  Acorns  when  he  says  that  the  city  should  have  an 
isolated  plant,  just  as  hotels  and  office  buildings  have;  but  the  argu^ 
ment  is  not  pertinent  nor  is  the  Order  of  Acorns  particularly  well 
informed  on  the  subject  of  lighting  or  the  history  of  American 
municipal  enterprises.  It  is,  on  the  other  hand,  unfortunate  that 
this  movement  should  be  associated  with  deliberate  and  painstaking 
efforts  to  depress  the  value  of  lighting  securities  on  the  Stock  Ex- 
change, the  market  acting  as  though  the  city  itself  were  selling  short 
so  as  to  pay  for  the  plant  out  of  the  profits  of  its  bear  gamble  "in 
the  street."  The  Wall  Street  Journal,  too,  makes  the  theme  occa- 
sion for  a  long  article  showing  how  easily  and  cheaply  the  system 
could  be  duplicated,  and  how  much  "water"  there  is  in  its  stocks. 
We  are  not  concerned  to  defend  the  Brady  methods  of  financing,  and 
are  willing  to  admit  that  they  are  not  to  our  way  of  liking  as  a 
usual  thing ;  but  when  we  remember  that  the  city  electric  lighting  is 
a  bare  5  per  cent,  of  the  New  York  Edison  business,  it  will  be 
seen  that  ulterior  motives  might  well  inspire  this  irrelevant  "drive" 
in  financial  circles  and  organs  at  the  securities  in  question,  quite 
regardless  of  the  merits  of  the  municipal  plant  problem. 


Possibly  the  public  sees  this,  too.  Possibly  the  public  is  also  not 
anxious  to  increase  the  number  of  city  departments,  city  enter- 
prises, city  officials  and  the  city  pay-roll.  Possibly  the  citizens  do  not 
overlook  the  fact  that  this  same  department  asking  for  control  of  a 
lighting  plant  handles  its  water  supply  so  badly  that  thousands  of 
New  Yorkers  buy  other  drinking  water  in  order  to  be  safe,  and  are 
often  unable  to  bathe,  so  laden  with  dirt  and  impurities  is  the  city 
supply  furnished  them.  This  has  gone  on  for  years.  Possibly  the 
public  wonders  whether  it  would  be  likely  to  get  better  city  light 
than  it  gets  city  water,  or  whether  the  one  supply  would  be  handled 
any  more  economically  and  efficiently  than  the  other  has  been,  lo, 
these  many  years.  It  might  be  better  to  get  the  water  supply  right 
before  assuming  these  other  serious  obligations. 


We  have  before  us  that  report  made  to  Commissioner  Monroe  by 
Mr.  Lacombe,  engineer  of  the  department,  as  to  what  might  and 
ought  to  be  done  with  a  city  plant.  As  to  how  this  was  got  together, 
Mr.  Monroe  said  to  the  .Acorns : 

But  this  year  I  sent  to  175  cities  in  every  part  of  the  United 
States  for  the  purpose  of  ascertaining  what  price  they  paid  for  their 
lighting.     When  about  100  replies  had  been  received  and  the  results 
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i.ilml.ucil,  1  itMiiiil  tli.n  Hilly  III  c-.\i'r|illi.>liul  c;l^c^  iliil  .iii)  my  niiiir 
wiiliiii  10  prr  I'ciii.  i>i  whiii  \vr  paid ;  that  only  few  canic  within  30 
per  cent.,  tiiul  that  a  ijicat  many  paid  less  than  50  per  cent,  uf  what 
we  were  payiii|[  While  in  most  cities  $86  was  the  price  per  annum 
for  one  light  I'l  -'.ooo  cp,  whiih  is  the  standard  size  used,  we  paid 
$146  n  year  In  looking  about  for  a  reason  for  this  large  dilTerencc, 
I  came  to  the  conclusion  that  where  a  corporation  owned  a  city  the 
price  was  high,  and  that  where  the  governments  were  in  a  position 
to  insist  that  the  interests  uf  the  city  should  be  safeguarded,  the 
price  was  low. 

Wc  cannot  say  that  such  figure-collecting  inspires  us  with  any 
confidence,  and  an  examination  of  the  figures,  to  which  we  shall 
probably  return  later,  reveals  a  mass  of  "data"  of  the  most  sus- 
picious and  untrustworthy  character,  including  some  of  the  old 
municipal  lighting  yarns  which  arc  simply  and  utterly  false,  or  else 
oflcr  no  possible  basis  of  comparison  on  even  terms.  If  Mr.  Monroe 
really  wants  figures  on  arc  lighting  they  can  be  got,  wc  think,  right 
in  this  town.  It  is  a  matter  of  notoriety  among  electrical  engimcrs 
that  arc  lighting,  by  itself,  long  since  ceased  to  be  an  item  of  im- 
portant profit  to  any  large  central  station.  Unless  the  old  arc 
companies  had  taken  up  power  and  incandescent  lighting,  many  would 
have  had  to  go  out  of  business  long  ago.  It  is  also  an  open  secret, 
wc  believe,  that  in  New  York  City,  since  the  introduction  of  the 
subways,  the  old  Brush  system  and  possibly  the  other  arc  networks, 
have  never  been  able  to  make  ends  meet,  or  show  any  profit.  In  other 
w  ords,  they  are  carried  by  the  business  done  in  other  branches.  Vet 
the  city  is  invited  to  go  directly  into  an  enterprise  which  presents 
the  strictest  analogy  to  that  now  operating  at  a  loss,  despite  tht  fact 
that  it  has  so  many  years  of  experience  behind  it  and  the  services  of 
trained  men,  who,  if  anybody  could,  ought  to  be  able  to  make  mere 
arc  lighting  pay.  We  do  not  know  whether  the  figures  are  available, 
but  we  do  know  that  we  would  rather  depend  on  them  than  on  any 
loose  data,  unchecked  and  unconfirmed,  from  100  out  of  the  3,000 
central  station  systems  in  this  country. 


We  venture  to  suggest,  at  this  juncture,  to  the  Department  of 
Gas,  Water  and  Electricity,  of  New  York,  that  if  it  wants  to  get  a 
lower  rate  for  arc  lighting,  that  might  be  easily  obtained  by  effecting 
with  the  company  a  long-term  contract.  Many  of  the  lower  rates  it 
could  quote  were  secured  in  that  manner,  and  it  stands  to  reason 
that  any  company  would  make  reasonable  concessions  on  such  a 
basis  where  on  a  precarious  renewal  from  year  to  year  it  has  to 
protect  itself  against  loss  involved  in  purchase  of  dynamos,  lamps, 
poles,  cables,  etc.,  which  would  only  be  required  for  a  brief  twelve 
months.  This  is  so  obvious  it  should  not  require  statement,  but  it 
certainly  does  seem  to  have  been  lost  sight  of  in  the  present 
"agitation." 

We  objected  above  to  Commissioner  Monroe's  analogy  between 
a  municipal  plant  for  the  city  and  an  ordinary  isolated  plant.  It 
is,  indeed,  a  most  misleading  analogy,  quite  aside  from  the  fact 
that  most  or  all  central  station  men  dispute  the  assumption  that 
isolated  plants  need  exist  in  central  station  areas.  But  an  isolated 
plant,  as  Mr.  Monroe  speaks  of  it,  is  for  one  building  or  a  restricted 
area.  In  this  instance,  however,  we  are  dealing  with  an  area  of 
a  great  many  square  miles  with  circuits  in  every  direction  along 
which  lights  would  be  scattered  very  sparsely,  only  a  few  to  each 
mile.  We  could  understand  the  use  of  the  analogy  if  the  city 
were  proposing,  for  example,  to  light  the  city  hall  alone;  but  if  the 
city  has  one  building  to  light,  it  must  have  scores  and  scores ;  and 
the  use  of  the  phrase  "isolated  plant"  for  the  central  station  plan 
involved  is  most  decidedly  objectionable,  and  whatever  idea  of 
economy  it  is  intended  to  convey  thereby  must  be  dismissed  from 
the  argument. 


The  Princii'li;  o^  a  Ntw  Method  of  Electric  Lu;htinu. 

Wc  print  ill  this  nunibrr,  on  page  517,  an  article  by  M.  Paul  Hoh(> 
on  a  new  lypt-  of  electric  lamp.  M.  Iloho  disiiiigiiishes  his  lamp 
from  an  arc  lamp,  or  a  mercury  vapor  lamp,  owing  to  the  radically 
different  physical  conditions  under  which  it  is  produced.  He  sub- 
merges his  cathode  in  water,  or  in  a  weak  aqueous  solution  of  some 
salt,  and  forces  a  fairly  powerful  current  through  it.  Under  these 
circumstances  the  cathode  becomes  st|rrounded  with  a  gaseous  layer 
which  it  presumably  of  hydrogen,  and  the  resistance  of  this  layer 
of  gas  is  so  great  that  the  energy  c.xpi-iidcd  in  it  by  joulean  effect 
raises  the  temperature  to  a  very  high  degree.  Consequently,  it  would 
seem  that  the  Iloho  lamp  is  a  particular  form  of  arc  lamp.  In  the 
carbon  arc  lamp  it  is  the  resistance  of  a  layer  of  carbon  vapor  which 
gives  rises  to  the  local  expenditure  of  heat  energy.  In  the  mercury 
vapor  arc  lamp  it  is  the  resistance  of  a  much  longer  column  of 
mercury  vapor  that  produces  the  energy.  In  the  Hoho  lamp  it  is 
the  resistance  of  a  layer  of  hydrogen,  or  other  gas,  which  serves 
the  same  purpose. 


It  must  be  confessed  that  since  wc  arc  accustomed  to  throw  hot 
things,  such  as  red-hot  rivets,  into  a  bucket  of  water  in  order  to 
cool  them,  there  is  something  paradoxical,  to  the  ordinary  mind,  in 
submerging  a  rivet,  with  a  pair  of  electrically-conducting  tongs, 
into  a  bucket  of  cold  salt  water,  in  order  to  heat  it  in  a  few  seconds 
to  the  temperature  of  vivid  incandescence.  Yet  the  experiment  is 
very  readily  performed  with  220-volt  mains,  and  it  has  even  been 
proposed  to  heat  rivets  electrically  in  this  manner,  in  places  where 
it  was  inconvenient  to  employ  the  ordinary  riveter's  forge.  We  are 
not  aware,  however,  that  the  plan  has  come  into  commercial  use, 
although  it  might  do  so  at  any  time  when  the  conditions  for  electric 
heating  are  more  convenient  than  for  forge-heating.  M.  Hoho  states 
his  reasons  for  believing  that  a  higher  temperature  can  be  attained 
at  the  cathode  in  his  bath  than  by  any  other  existing  artificial  means, 
including  even  the  electric  carbon  arc.  If  this  is  the  case,  the  ap- 
paratus should  have  important  use  in  that  department  of  experi- 
mental physics  where  the  highest  temperatures  are  desired. 


All  of  the  difficulties  related  in  the  article  seem  to  be  connected 
with  the  very  high  temperature  attainable  in  the  bath,  and  the  all- 
too-ready  fusibility  of  even  platinum  or  iridium.  He  even  seems 
to  think  that  he  melts  carbon.  It  has  been  supposed  by  various 
experimenters  that  carbon  softens  and  melts  at  a  temperature  not 
far  from  that  of  its  volatilization.  The  best  material  that  he  has 
been  able  to  find  is  one  on  which  he  has  to  keep  water  dropping 
during  the  continuance  of  the  current.  If  it  were  possible  to  find 
a  sufficiently  infusible  substance  that  had  conducting  power,  the 
highest  temperature  attainable  would  form  a  most  interesting  sub- 
ject for  measurement.  The  illustration  in  the  article  indicates  that 
the  lamp  is  really  a  hot  cathode  in  a  bucket  of  water,  and  the  hot 
cathode  appears  to  be  semi-submerged.  To  most  persons  unfamiliar 
with  the  subject  it  would  seem  incredible  that  such  an  apparatus 
could  produce  an  extraordinarily  high  temperature ;  yet  the  propo- 
sition is  not  at  all  unlikely. 


The  Induction  Coil. 

The  induction  coil,  using  the  term  in  its  most  general  sense,  is 
one  of  the  most  important  pieces  of  apparatus  in  the  whole  range 
of  electrical  engineering.  In  electric  lighting  and  power  transmis- 
sion, we  employ  it  under  the  title  of  the  transformer,  both  to 
lower  and  to  raise  the  pressure,  as  the  case  may  require.  In  these 
conditions  there  is  sought  and  secured  a  high  efficiency  combined 
with  good  regulation.  In  telephony  the  apparatus  is  used  to  raise 
the  pressure  and  increase  the  range  of  telephonic  transmission.     In 
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telegraphy  it  has  a  few  special  applications.  In  wireless  telegraphy 
it  is  also  used  to  raise  the  pressure  in  the  sending  circuit  as  well 
as  to  assist  in  tuning  the  local  receiving  circuit.  In  a  great  variety 
of  minor  utilities,  such  as  gas-igniters,  the  induction  coil  is  again 
applied.  Moreover,  whenever  a  very  high  electric  pressure  is  de- 
sired, which  does  not  need  to  be  steadily  maintained,  as  in  the  oper- 
ation of  Rontgen-ray  tubes,  Crookes  tubes  and  Geissler  lubes,  the 
induction  coil  comes  to  the  rescue. 


In  some  of  the  applications  above  outlined,  the  induction  coil  has 
been  with  us  for  half  a  century.  And  yet,  although  we  can  make 
satisfactory  coils  for  various  needs,  our  theory  of  the  induction  coil 
is  very  meagre  and  incomplete.  There  are  great  gaps  in  it.  Some 
of  the  conditions  are  so  seemingly  complex  that  we  are  unable  to 
bring  them  within  the  reach  of  arithmetic ;  as,  for  example,  the  law 
of  the  resistance  in  the  spark-gap  of  the  interrupter,  or  the  law  of  the 
distributed  capacity  in  the  windings.  Wc  can  design  transformers 
with  a  very  fair  degree  of  certainty ;  but  in  the  design  of  a  spark-coil 
for  a  given  maximum  voltage,  or  a  given  spark  length,  we  are  still 
very  much  at  sea,  and  have  to  depend  upon  empirical  rules,  and  on 
cutting  and  trying.  Dr.  Ives'  article,  on  page  513  works  in  the  direc- 
tion of  improving  the  theory  of  the  induction  coil,  both  from  the 
mathematical  and  from  the  experimental  side. 


A  very  important  generalization  is  that  which  expresses  the  max- 
imum secondary  voltage  as  the  product  of  the  primary  current  into 
a  virtual  resistance  of  an  alternating  circuit  containing  a  distributed 
inductance  equal  to  that  of  the  secondary  and  a  distributed  lateral 
capacity  equal  to  that  of  the  condenser  across  the  gap.  According 
to  this  theory,  assumed  correct,  the  induction  coil  primary  behaves 
like  a  transmission  line  having  the  inductance  of  the  primary  and 
the  distributed  capacity  of  the  condenser,  so  that  the  virtual  resist- 
ance is  the  square  root  of  the  ratio  of  these  quantities.  The  drop 
in  this  virtual  resistance  with  the  actual  strength  of  current  at  the 
instant  of  breaking  is  the  magnitude  of  the  primary  prssure,  and 
which  is  transferred  to  secondary  terminal  in  the  ratio  of  trans- 
formation. No  theory  of  the  induction  coil  can,  however,  hope  to 
be  reliable  until  the  influence  of  distributed  capacity  in  the  windings 
can  be  estimated  and  taken  into  account.  Some  of  the  phenomena 
of  the  induction  coil  are,  in  fact,  directly  opposed  to  the  ordinary 
elementary  theory,  by  reason  of  the  effects  of  this  distributed  ca- 
pacity. It  is  earnestly  to  be  hoped  that  such  researches  as  these 
may  be  steadily  advanced,  owing  to  the  great  industrial  importance 
of  their  application  to  the  design  of  powerful  induction  coils. 


The  Tesla  Split-Phase  Patent  Decisions. 

The  recent  decisions  against  the  validity  of  the  Tesla  split-phase 
patent  bring  food  for  thought.  It  is  not  our  purpose  here  to  go 
into  the  merits  of  the  case,  for  these  are  in  the  domain  of  the  court ; 
nor  do  we  have  any  immediate  interest  in  the  bearing  of  this  par- 
ticular decision  or  others  involving  similar  issues.  Those  best 
informed  on  the  state  of  the  art  have  long  considered  the  split- 
phase  motor  patent  as  the  weakest  link  in  the  chain  of  Tesla  patents, 
so  that  the  present  decision  is  not  altogether  surprising  and  per- 
haps not  unexpected.  We  have  always  regretted  that  the  fundamental 
polyphase  patents  have  not  been  fought  to  a  finish,  for  the  issues 
are  important,  and  in  the  interest  of  fair  play  to  the  inventor  and 
the  public,  it  would  have  been  a  desirable  thing  to  have  them  finally 
settled.  The  claims  of  Ferraris,  which  proved  effective  abroad,  were 
of  course  blocked  here  by  statute.  Our  patent  law  wisely  and 
properly  relieves  the  American  inventor  from  the  serious  burden 
of  defending  himself  against  attacks  based  on  unpublished  work  in 
foreign  countries.  In  this  instance  the  rule  may  have  worked  some 
hardship  to  Ferraris,  but  without   it  the  American  inventor  would 


have  to  fight  his  rights  clear  around  the  world  against  any  litigant 
with  money  and  pertinacity  enough  to  keep  the  ball  rolling.  The 
telephone  patent  and  to  a  certain  extent  the  incandescent  lamp 
patents,  scored  against  foreign  claimants  in  a  similar  fashion,  but 
quite  aside  from  the  merits  of  individual  cases,  we  believe  that  revo- 
cation of  the  rule  would  work  greater  injustice  than  its  continuance. 


There  is,  however,  serious  ground  for  dissatisfaction  in  the  out- 
rageous amount  of  time  which  generally  elapses  before  an  important 
patent  reaches  the  court  of  last  resort  and  is  sustained  or  invalidated. 
In  this  Tesla  case  the  patent  is  nearing  its  end  before  the  adverse 
decision  comes.  If  this  decision  is  sound  it  ought  in  justice  to  the 
public  to  have  been  reached  years  ago;  or  if  unsound  it  should  have 
long  ago  been  made  impossible  by  the  weight  of  favoring  decisions. 
The  fact  is  that  in  a  case  of  any  considerable  importance  the  public 
does  not  know  whether  it  is  infringing  or  not  until  the  patent  is 
moribund  or  dead  and  buried.  The  telephone  cases  seemed  inter- 
minable and  the  Berliner  part  of  the  matter,  a  quarter  of  a  century 
old,  could  be  yet  revived  by  the  United  States  Supreme  Court 
ordering  the  case  before  it.  Litigations  clustered  about  the  deathbed 
of  the  incandescent  lamp  patents  and  at  the  tomb  came  the  notorious 
Goebel  defence  which,  in  justice  to  the  public,  ought  to  have 
prevailed  fifteen  years  before  or  not  at  all.  No  sane  man  really  be- 
lieves that  the  facts  were  hidden  from  human  view  and  forgotten 
through  all  those  years  of  turmoil  and  recrimination.  If  an  inventor 
has  any  rights  to  his  monopoly  he  ought  to  have  a  quick  and  easy 
road  to  their  final  establishment,  and  if  his  rights  are  ill-founded,  the 
public  ought  to  have  prompt  benefit.  This  Tesla  case  serves  Vo 
point  the  moral.  Invalidation  at  this  late  date  means  that  grievous 
wrong  has  been  done  either  the  public  or  the  inventor.  If  a  patent 
is  sustained  after  years  of  legal  strife,  the  owners  of  it  have  small 
chance  to  secure  adequate  damages  from  infringers  who  have  had 
ample  time  to  clear  up  their  profits  and  get  out;  while  if  it  is  broken, 
the  public  has  paid  the  piper  and  has  no  remedy  for  years  of  tribute. 


It  would  take  a  very  long  legal  head  to  devise  an  adequate  remedy 
for  such  a  state  of  affairs,  but  procedure  in  infringement  cases  is 
certainly  one  of  the  weakest  points  in  our  patent  system,  and  it 
sorely  needs  improvement.  In  general,  the  remedy  lies  in  rigorous 
rulings  as  to  laches  and  the  establishment  of  a  definite  procedure 
by  which  prosecutions  for  infringement  need  not,  and  could  not, 
be  bandied  about  from  District  to  District  and  from  lower  court  to 
upper  court.  As  it  now  goes,  the  whole  procedure  is  needlessly 
drawn  out  from  tribunal  to  tribunal,  and  the  litigants  spar  for  wind 
month  after  month  and  year  after  year.  Infringement  cases  are,  it 
is  true,  sometimes  complicated  and  often  involve  gathering  large 
masses  of  evidence,  but  we  do  not  overstate  the  facts  in  saying 
that  of  the  time  taken  by  any  of  the  noted  cases,  two-thirds  has  been 
wilfully  and  intentionally  frittered  away  by  one  party  or  the  other 
in  the  effort  to  gain  some  advantage  of  position.  For  all  this  there 
IS  small  excuse,  and  while  it  is  now  permitted  or  at  least  tolerated, 
there  ought  to  be  provision  for  throwing  a  case  out  of  court  at  the 
first  sign  of  deliberate  negligence,  and  for  compelling  both  litigants 
to  push  ahead  vigorously  toward  a  decision.  It  ought  to  be  possible 
to  force  any  case  to  a  decision  within  two  years,  and  that  decision 
ought  to  carry  far  more  protection  than  it  does  at  present.  In  rare 
instances  a  very  large  volume  of  evidence  might  require  more  time 
than  that  named,  but  the  w^hole  procedure  of  taking  evidence  in 
patent  causes  is  dilatory  and  the  court  ought  to  have  authority  to 
cut  it  short  when  abused.  Examining  a  witness  for  two  week« 
before  an  examiner  and  cross  examining  him  for  two  weeks  more, 
perhaps  on  a  single  claim  of  a  single  patent,  is  little  short  df  a  farce, 
a  travesty  on  the  forms  of  justice,  and  properly  should  be  interpreted 
as  contempt  of  court.  Patents  have,  of  course,  to  be  put  in  litigation, 
but  it  is  little  short  of  scandalous  to  permit  the  fight  to  last  through 
Time  into  the  borders  of  Eternitv. 
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Bldwcll  l-lcctiic  Railway   I'utciii  Liiiuaiiun. 


Jiulgc  li>clii;mc,  on  February  20,  igoj,  disniisscil  a  suit  of 
Hcusuii  Hidwcll,  Clura  1^.  Hidwcll  and  Charles  F.  Itidwcll  against 
the  Consolidated  Street  Railway  Company,  of  Grand  Kapid«, 
hronght  in  the  United  States  Circuit  Court  (or  the  Western  District 
of  MichiKan,  and  involving  claims  for  daniagcs  and  profits  in  connec- 
tion \silh  alleged  infringement  of  an  electric  railway  patent. 

The  basis  fur  the  suit  was  patent  No.  Ji8,5<>4.  dated  May  26, 
1885.  which  the  Hid  wells  alleged  broadly  covered  any  and  all  prac- 
tical means  for  propelling  and  lighting  cars  by  electricity  supplied 
from  a  central  station,  and  lighting  the  way  stations  and  track  as 
well,  the  lamps  and  car  motors  being  supplied  with  current  by  a 
single  set  of  conductors  connected  with  the  generating  station. 
The  broailest  in  terms  of  the  claims  of  this  patent  is  the  tirst,  which 
reads  as  follows: 

"In  an  electric  railway,  cars  having  an  electromotor,  a  line  circuit, 
movable  circuit  comiection  between  the  line  circuit  and  said  motors, 
a  branch  circuit  in  said  movable  circuit,  and  an  electric  lamp  with 
switch  mechanism  in  said  branch  circuit,  substantially  as  shown  aiul 
described." 

The  third  claim  specifics  branches  for  lamps  and  switches  "along 
the  line  of  way."    The  patent  expired  last  year. 

The  Bidwell  Trolley  &  Car  Telephone  Syndicate,  Limited  was 
organized  as  a  "partnership  association"  November  5,  1902,  under 
"the  provisions  of  Chapter  160  of  the  Compiled  Laws  of  the  State 
of  Michigan  of  1897,"  with  an  initial  capital  stock  of  $3,000,000, 
having  a  par  value  of  $100.  "The  business  to  be  conducted  by  this 
association  is  to  collect  damages  for  infringements"  of  the  claims  of 
7  patents  (of  which  3  have  expired)  and  5  applications  (of  which  2 
are  stated  by  the  articles  of  the  association  to  have  lapsed)  ;  also 
to  collect  and  receive  royalties,  etc.  The  business  office  of  this 
"Syndicate"  is  at  Grand  Rapids,  Michigan,  and  the  treasurer  for  the 
tirst  year  is  Benson  Bidwell.  This  suit  is  only  one  of  a  large  number 
that  Bidwell  has  brought  under  several  patents  relating  to  electric 
railways,  which  he  claims  broadly  cover  devices  in  universal  use. 
One  suit  in  particular  against  the  Manistee,  Filer  City  &  East  Lake 
Railway  Company,  of  Manistee,  Mich.,  relates  to  Bidwell  patent  No. 
684,596,  issued  October  15,  1901.  Bidwell  claims  that  this  patent 
covers  the  modern  overhead  trolley  system.  His  application  was  in 
the  Patent  Office  for  seventeen  years  and  the  patent  granted  is 
maintained  by  the  defendants  to  have  claims  of  very  limited  scope 
which  bear  no  relation  whatsoever  to  the  trolley  system  in  common 
use. 

The  suits  instituted  by  the  Bidwells  have  principally  been  against 
the  smaller  electric  railway  companies,  and  though  none  has  been 
successful,  the  defense  has  been  vexatious  and  expensive.  There 
is  not  the  slightest  probability  at  the  present  stage  of  electric  railway 
development  that  paper  patents  of  the  Bidwell  class  will  be  adjudged 
by  the  courts  to  control  the  art. 


Telephony   Before  the  Chicago  Electrical  Association. 


S.  J.  Larned,  general  superintendent  of  the  Chicago  Telephone 
Company,  gave  an  entertaining  paper  before  the  Chicago  Electrical 
Association  Friday  evening,  March  20.  The  paper  was  somewhat 
popular  in  its  nature,  but  gave  the  electrical  engineers  in  other 
lines  a  good  idea  as  to  some  of  the  inside  workings  of  the  telephone 
business  in  a  large  citj-.  Mr.  Larned  began  by  showing  the  im- 
portant place  the  telephone  occupies  in  our  modern  civilization. 
The  history  of  the  progress  of  civilization  iS  principally  the  history 
of  transportation  and  communication.  Various  branches  of  tele- 
phone service  were  then  briefly  spoken  of,  including  the  growing 
importance  of  residence  telephones.  It  is  coming  to  be  more  and 
more  the  case  that  a  man  is  considered  isolated  from  the  world 
if  he  cannot  be  reached  by  telephone.  One  of  the  chief  values  of 
the  telephone  in  a  residence  is  in  the  kitchen ;  and  in  San  Francisco 
a  very  popular  one-way  party  line  service  has  been  installed,  called 
the  kitchen  service,  by  which  a  number  of  transmitters  and  re- 
ceivers are  put  on  a  party  line.  The  calling  is  one  way,  that  is.  the 
subscribers  can  call  central,  but  central  cannot  call  subscriber. 
This  service  is  primarily  for  the  giving  of  grocery  orders.  Resi- 
dence service  has  many  variable  demands  put  upon   it. 

The  growing  importance  of  the  operator  in  the  private  branch 
exchange  was  noted.     The  operator  in  the  private  branch  exchange 


of  u  butincsi  house  performs  many  of  the  functions  of  a  private 
secretary  to  the  leading  members  of  the  concern,  and  is  more  cloirly 
ill  touch  witii  the  whole  cumpaiiy's  business  than  is  any  other  one 
person.  In  fact,  the  |irivalc  branch  operator  becomes  such  an  im- 
portant cog  in  the  business  machine  of  any  concern  that  when,  after 
two  years'  service,  when  she  has  become  thoroughly  familiar  with 
the  business,  she  marries  the  bookkeeper,  there  is  general  grief 
until  her  successor  can  be  broken  in.  The  importance  of  the  private 
brunch  exchange  business  is  shown  by  the  fact  that  in  New  York 
City  there  arc  twice  as  many  private  branch  exchange  operators  as 
there  arc  operators  in  the  regular  exchanges.  In  view  of  the  growing 
importance  of  the  private  branch  exchange  operator,  who  gives 
personal  attention  to  the  telephone  communication  of  the  various 
persons  connected  to  her  exchange,  Mr.  larned  thought  it  unlikely 
that  any  mechanical  or  automatic  system  would  displace  the  oper- 
ator, as  he  thought  the  tendency  was  rather  towanl  having  an 
operator  who  would  give  personal  attention  to  the  telephone  busi- 
ness of  the  concern,   than  toward  an  automatic  exchange. 

The  average  number  of  calls  per  line  per  day  in  Chicago  is  17 
to  18.  An  average  of  one  call  in  every  five  is  not  given  connection 
because  of  busy  lines.  The  average  length  of  time  taken  to  com- 
plete a  connection  in  Chicago  is  nine  seconds. 


A  Lighting  Swindle. 


A  new  swindle,  it  is  reported,  is  being  worked  on  the  rural 
population  of  northern  Ohio.  A  man,  bearing  the  card  of  an  electric 
lighting  company,  supposed  to  be  located  in  New  York  City,  calls 
on  the  farmer.  lie  has  a  small  box  bearing  on  the  top  a  closed 
lamp  with  a  frosted  globe,  of  the  exact  appearance  of  a  large  size 
incandescent  electric  light.  The  turning  of  a  button  serves  to  light 
the  lamp,  which  burns  brilliantly.  The  solicitor  goes  on  to  tell  the 
farmer  that  his  company  is  the  proprietor  of  a  patent  electric  light 
plant,  occupying  a  very  small  space,  and  which  they  will  install  at 
the  small  cost  of  $2  per  light.  The  lighting  of  the  average  sized 
farm  house  will  cost  but  little  at  this  rating  and  the  farmer  is  only 
too  willing  to  make  the  purchase.  A  contract  is  produced  and 
signed.  This  is  sealed  up  in  an  envelope  and  left  with  the  farmer 
until  another  representative  shall  come  and  install  the  plant.  A 
few  days  later  this  man  appears.  The  contract  is  produced  and 
read.  To  the  farmer's  surprise  and  consternation  it  calls  for  $64  per 
light.  Of  course  a  refusal  to  have  the  plant  installed  follows,  the 
agent  threatens  suit,  and  in  order  to  avoid  trouble  the  matter  is 
compromised  by  the  farmer  giving  his  note  for  $200  which  the 
agent  takes  to  the  nearest  town  and  sells.  The  light  exhibited  is  an 
acetylene  one  and  a  clever  substitution  of  contracts  completes  the 
deception,  at  which  so  many  are  biting,  it  is  said. 


The  New  Battleships. 


The  last  Congress  appropriated  the  necessary  funds  with  which  to 
build  five  new  battleships.  In  these  electric  motors,  etc.,  will  be 
used  on  an  unprecedented  scale.  Most  of  the  ammunition  hoists 
will  be  controlled  by  electricity,  while  a  moving  platform  passing  by 
the  doors  of  the  ammunition  rooms,  will  carry  a  continuous  supply 
to  the  lifts,  the  men  in  the  rooms  having  only  to  carry  the  boxes 
to  the  door  and  to  place  them  on  the  traveling  sidewalk,  from  which 
they  will  be  removed  as  fast  as  heeded  at  the  various  hoists  for  the 
gun  stations.  A  safety  feature  of  the  ships  will  be  the  method  by 
which  all  of  the  doors  in  the  principal  water-tight  bulkheads  can  be 
controlled  from  a  central  emergency  station.  The  doors  will  be 
closed  automatically  by  power  by  the  simple  pressing  of  a  button. 


Power  Rates  in  New  York  State. 


A  bill  has  been  introduced  in  the  New  York  Assembly  to  prevent 
discrimination  of  rates  by  electric  power  companies  which  derive 
their  power  from  navigable  streams  or  other  bodies  of  water  wholly 
or  partly  within  this  State.  It  requires  a  uniform  scale  of  prices, 
which  must  be  published  annually  in  the  new'spapers,  and  forbids 
rebate,  drawbacks  or  other  forms  of  discrimination  in  rates.  It 
allows  an  increase  of  5  per  cent,  where  the  power  is  carried  ^rom 
ten  to  twenty-five  miles  and  of  10  per  cent,  where  it  is  carried 
more  than  twentv-five  miles. 
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An  Example  From  the  Pacific  Coast  in  Running  Tele- 
phone Cable  and  Wires. 


There  is  much  in  Horace  Greeley's  famous  maxim,  "Go  West, 
young  man."  Tlie  East  stands  often  for  the  conservatism  which 
supports  and  sustains,  the  West  for  the  radicalism  which  advances 
though  it  sometimes  destroys.  Even  in  minor  affairs  is  this  ten- 
dency clearly  portrayed.     Who  has  not  often  watched  with  mingled 


FIG.    I. — CABLE-DRAWING    MACHINE. 

curiosity  and  contempt  the  process  of  installing  telephone  cables  in 
New  York  or  Chicago  streets?  At  one  manhole  a  huge  wooden 
reel  is  clumsily  jacked  up  upon  a  couple  of  wooden  horses  and 
supported  on  an  iron  bar  thrust  through  a  hole  in  its  center.  In  the 
other  manhole  an  old  wooden  capstan,  seemingly  a  remnant  of  the 
equipment  of  the  Ark,  is  tied  to  a  couple  of  spikes,  driven  between 
the  pavement  stones.  A  hemp  rope,  badly  frayed,  passes  over  a 
pulley  to  the  duct  and  is  attached  to  the  cable.  When  all  is  in 
readiness,  some  long  wooden 
staves  are  thrust  into  the  capstan 
head  and  a  gang  of  patriarchs,  al- 
most as  dilapidated  in  appearance 
as  the  apparatus,  slowly  man  the 
winch,  and  with  many  a  squeak 
and  groan  the  cable  slowh 
emerges  at  the  rate  of  about  10  ft. 
per  minute.  Even  the  street  urchin 
sarcastically  whistles,  "Tramp, 
tramp,  tramp,  the  boys  are  march- 
ing," as  the  veterans  toil  about 
the  windlass  and  stumble  over  the 
leading  rope. 

On  the  Pacific  coast  the  Home 
Telephone  Company  has  set  a 
notable  example,  for  there  some 
10,000  ft.  of  cable  are  pulled  per 
day  with  a  gang  of  seven  men, 
while  here  a  gang  of  nine  rarely 
make  more  than  3,000  ft.  To  be- 
gin with,  the  reel  is  mounted  at 
the  store  yard  or  freight  house 
upon  a  couple  of  broad-tired 
wheels  and  swiftly  rolled  or  pulled 
by  horse  power  to  the  man-hole. 
where  installation  is  commenced, 
and  instantly  dropped  into  place,  as 

is  shown  in  Fig.  3.  At  the  other  end  a  really  modern  pulling  engine 
is  set.  This  consists  of  a  substantial  iron  frame  truck,  upon  whicli 
is  placed  a  hoisting  machine  with  differential  gearing  and  two 
drums.  This  is  driven  by  means  of  a  3-hp  500-volt  electric  motor, 
controlled  by  a  variable  rheostat.  One  side  of  the  motor  is  ground- 
■ed  upon  the  truck,  while  the  other  side  a  heavily  insulated  flexible 
•cable   proceeds   to   a   hook,    mounted   upon   a    long   wooden    h.-mdle. 


that  can  be  instantly  attached  or  detached  to  a  neighboring  trolley 
wire.  The  wattmeter  is  included  in  the  cable  circuit,  so  that  the 
amount  of  energy  demanded  by  the  pulling  engine  is  always  re- 
corded. This  apparatus  is  shown  in  Tig.  1.  The  hemp  rope  is  re- 
placed by  a  quarter-inch  flexible  steel  strand  that  is  coiled  three  or 
four  times  about  one  of  the  drums  of  the  engine,  and  passes  to  the 
hands  of  an  attendant,  who  thus  has  the  most  sensitive  conceivable 
control  over  the  pulling  of  the  cable  and  can  stop  its  motion  within 
the  fraction  of  an  inch.     He  can,  in  fact,  feel  it  move  and  accelerate, 

retard  or  stop  its  motion  as  the 
case  may  demand.  That  such 
an  electric  drive  for  cable  pull- 
ing would  be  severely  handi- 
capped by  the  absence  of  a 
trolley  wire  cannot  be  gain- 
said ;  but  in  these  days,  when 
half  the  new  bicycles  are  equip- 
ped with  gasoline  motors,  there 
is  little  excuse  for  the  capstan 
of  our  great-grandfathers. 

Xcw    York    is    fortunate    in 
having  but  few  overhead  lines, 
and  those  that  remain  are  rap- 
idly following  the  way   of  all 
flesh,   and   disappearing  under- 
ground, so  that  Pacific  practice 
in   the   stringing  of  open   wire 
;         line    is    of    minor    interest    to 
the     Manhattanite,     but     in 
-         other    suburban    or    rural    dis- 
tricts,  aerial   lines   will  have  a 
long   lease   of   life   and    Pacific 
methods,  as   shown  in   B'ig.  2, 
may,    with    profit,    be    copied. 
A    special    iron    wagon   consisting   of   a   stout   channel   iron    frame, 
placed  upon  four  broad  tired  wheels,  is  provided.     There  are  two 
longitudinal  bars,  each  of  which  is  equipped  with  five  wrought  iron 
pipe  reels,  so  designed  that  a  coil  of  hard-drawn  copper  wire  may 
be  dropped  onto  the  reel  and  unwound  without  kinking.     The  cart 
is  hauled  to  one  end  of  the  line,  and  a  pulling  rope,  a  couple  of 
thousand  feet  in  length  extended  over  the  cross-arms  of  the  poles. 
One  wire  from  each  reel  is  mounted  in  its  proper  hole  in  a  running 
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FIG.  2. — APPARATUS  FOR  STRINGING  WIRES. 

board,  to  which  the  pulling  rope  is  attached.  A  horse  at  the  other 
end  of  the  rope  furnishes  necessary  power  and  strings  ten  wires 
simultaneously,  so  that  some  five  miles  of  wire  are  erected  at  a 
single  pull.  When  a  coil  is  exhausted  a  Maclntire  joint  splices  on 
a  new  coil,  and  the  process  continues  until  all  the  desired  wire  is 
m  place.  Where  more  than  one  cross-arm  exists  a  spilt  running 
hoard  is  used  for  the  lower  arms  and  wire  strung  with  equal  speed. 
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While  thr  proccs?!  of  installing  cable  in  cundiiils  here  ilcsciibcd 
enluils  an  c.x|>ensc  f»r  sontc  special  apparatus,  this  >h(>iilil  in  most 
cases    be    recouped    ninny    times    by    the    saving    '11    the    lalmr    bill. 


FIG.  3. — REEL  MOUNTED  ON   WHEELS. 

As  Stated  before,  where  dependence  cannot  be  placed  on  trolley 
circuits  for  a  supply  of  power,  a  gasoline  engine  could  be  employed, 
or  a  steam  engine  of  the  standard  portable  type  mounted  on  wheels, 
together  with  the  necessary  hauling-in  gear. 


Electric  Lighting  at  the  Delhi  Durbar. 

AS  if  to  distract  attention  from  the  abject  poverty  of  the  masses 
of  India — or  perhaps  to  distract  temporarily  the  attention  of 
these  masses   from   their  suffering — the   government   of   that 
Country  recently  indulged   in  a  most  gorgeous  ceremonial   costing, 
according  to  newspaper  reports,  some  millions  of  pounds.     To  lend 


in  a  rucky  junule,  which  was  cleared  for  the  erection  of  u  boiler 
hou»e  IJ5  X  38  ft.  and  an  engine  house  125  x  28  ft.,  both  being  covered 
in  with  corrugated  iron.  Ten  .so-hp  boilers  and  two  8okw  and  seven 
40-kw  direct  connrcird  gt^o^rating  sets  were  installed.  Current 
was    gcMfratrd    .il    .(.(o  .(Ko    volts   and    two   thrrr  wire   balancers    rm 


I  K;.     I.  —  GENEHATI.Ni;    I'LA.NT. 

ployed.     A  switchboard  30  ft.  in  length  was  erected  containing   10 
dynamo,  13  feeder  and  two  balancer  panels. 

The  feeders  were  led  from  the  switchboard  to  two  special  over- 
head constructions  which  carried  the  wires  over  the  main  road,  from 
whence  they  were  divided  into  the  various  overhead  feeders,  each 
of  No.  0  bare  copper  wire.  Over  600  poles  of  the  tube  type  and 
60  miles  of  No.  o  copper  wire  were  used.  The  distribution  to  the 
tents  was  by  lead-covered  wire  laid  underground  from  the  feeder 
points  to  the  respective  tents,  this  distribution  having  a  total  length 
of  35  miles.  The  wiring  of  the  tents  was  carried  out  in  braided 
vulcanized  rubber  cable,  of  which  some  50  miles  were  used.  Ordinary 
opal  shade  pendants  were  used  for  general  illumination  and  dec- 
orative fittings  in  special  tents. 


Fig  2. — View  of  Overhead  Wire  Construction,  Delhi   Durbar. 


even  more  than  Oriental  magnificence  to  the  Durbar,  electricity  was 
called  into  requisition,  and  a  huge  temporary  generating  plant  erected, 
details  of  which  are  given  below. 

Work  on  the  plant  was  commenced  early  last  year,  all  material 


The  materials  used  in  the  tent  wiring  consisted  of  some  15  miles 
of  flexible  wire,  5,000  switches  and  cut-outs,  9,500  incandescent  lamps 
and  some  9,500  lampholders,  carriers,  etc.  The  street  lighting  con- 
sisted of  100  enclosed  arc  lamps  and  380  incandescent  lamps  fitted 


having  to  be   sent  to  India   from  England.     The  site  selected  was      upon  the  feeder  and  special  poles.     The  light   was  switched  on  to 
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the  camps  on  December  7,  1902,  and  discontinued  on  January  22, 
1903.  The  whole  plant  ran  without  a  hitch  throughout  the  Durbar, 
though  the  entire  work  was  carried  out  by  native  labor.  The  staff 
engaged  upon  the  works  consisted  of  38  Europeans  and  1,000  natives, 


-liOILKR   PLANT. 


special  camps  having  been  built  for  their  accommodation.  The  plant 
is  now  being  dismantled  and  dispatched  to  the  various  military  can- 
tonments, where  it  will  be  re-erected  and  used  for  barrack  lighting 
and  punkah  pulling. 


The  Induction  Coil. 


wwwv^yw^ 


FIG.    I. — COIL   CIRCUIT. 


By  James  Edmund  Ives,  Ph.  D. 

AN  induction  coil  consists  of  a  primary,  secondary,  condenser 
and  break.     It  may  be  represented  graphically  as  in  Fig.   I. 
In  the  figure,  Li  and  L2  are  the  inductances  of  the  primary 
and  secondary  coils  respectively ;  Ci  is  the  capacity  of  the  condenser 
around  the  break,  and  E  is  the  e.m.f.  of  the  primary  battery. 

I  I  To  get  the  greatest  difference  of  potential 

in  the  secondary,  the  condenser  must  be 
adjusted  so  as  to  stop  violent  sparking  at 
the  break.  Under  these  conditions  when 
the  primary  circuit  is  broken,  an  oscillating 
current  is  set  up  in  the  primary,  the  period 
of  which  depends  upon  the  inductance  of 
the  primary  and  the  capacity  of  the  con- 
denser. This  current  is  represented  graph- 
ically in  Fig.  2. 

In  the  case  shown  in  the  figure,  the  pri- 
mary current  is  supposed  to  be  broken  slow- 
ly, so  that  there  are  only  a  few  breaks  a  sec- 
ond. The  point  a  represents  the  point  of  time  when  the  circuit  is 
closed.  The  current  then  rises  to  its  maximum  value  at  b;  is  broken, 
and  an  oscillating  current  appears  which  vanishes  at  c.  The  period  of 
this  oscillation  is  given  approximately  by 

(i)  Ti  =  2'7r  VLX",. 

It  will  be  seen  that  the  condenser  around  the  break  makes  the 
primary  current  oscillatory.  The  changing  current  in  the  primary 
induces  an  e.m.f.  in  the  secondary,  and  by  Faraday's  law  the  greater 
the  rate  of  change,  the  greater  will  be  the  induced  e.m.f.  The  greater 
the  capacity  of  the  condenser  around  the  break,  the  flatter  will  be 
the  curve  shown  in  Fig.  2.  Therefore,  just  as  little  capacity 
should  be  put  in  as  possible,  just  enough  to  stop  violent  sparking. 
At  present  no  law  is  known  which  determines  this,  but  Walter  antl 
others  have  shown  that  if  too  much  capacity  is  used,  the  length  of 
the  secondary  spark  is  decreased  rather  than  increased. 

Lord  Rayleigh  (see  Philosophical  Magazine,  Vol.  II,  pp.  581-594. 
1901)  has  recently  shown  by  experiment  that  when  the  primary 
circuit  is  broken  very  suddenly,  as  by  a  pistol  shot,  the  condenser 
around  the  break  can  be  dispensed  with.  In  this  case  the  primary 
circuit  is  broken  so  suddenly  that  there  is  no  time  for  the  potential 
of  the  condenser  to  rise  to  a  sufficient  value  to  cause  sparking. 
This  experiment  shows  that  the  function  of  the  condenser  is  to  pro- 
duce as  rapid  a  fall  of  the  primary  current,  with  as  little  sparking, 
as  possible.  Much  sparking  leads  to  conduction  across  the  break, 
and  the  current  cannot  then  fall  rapidly. 

The  sparking  in  the  primary  is,  of  course,  due  to  the  induced 
e.m.f.  in  the  primary,  and  not  to  the  relatively  small  e.m.f.  of  the 
battery.  That  capacity  of  condenser  which  gives  the  longest  spark 
in  the  secondary  has  been  called  by  Johnson  the  optimum  capacity. 


It  depends  upon  the  initial  value  of  the  primary  current,  and  also 
upon  the  constants  of  the  primary  coil ;  that  is,  upon  its  inductance, 
its  resistance  and  the  resistances  of  the  condenser  connections. 
Every  coil  should,  therefore,  have  a  variable  condenser.  For  differ- 
ent currents  the  condenser  must  be  adjusted  so  as  to  give  the  longest 
>park  in  the  secondary  for  that  current. 

The  oscillating  current  in  the  primary  produces  an  oscillating 
difference  of  potential  between  the  terminals  of  the  secondary,  the 
\alue  of  which  depends  upon  the  relation  between  the  primary  in- 
ductance, the  secondary  inductance,  the  primary  capacity  and  the 
secondary  capacity.  The  capacity  of  the  primary  circuit  is,  of 
course,  the  capacity  of  the  condenser  around  the  break.  The  capacity 
of  the  secondary  is  the  distributed  capacity  of  the  coil  due  to  the 
fact  that  the  turns  of  wire  lie  very  close  to  each  other. 

Neglecting  the  damping  due  to  the  resistances  of  the  coils,  the 
general  equation  for  this  oscillating  secondary  potential  is : 


(2) 

/q-'/ 

L,C,  —  JL 


,C\  [_ 


V  L.^  C.,    sin 


vz^r^'- 


C,  sill  -^ 


z,c-J 


w  here 

I  '■!  =  secondary  potential, 

/o  =  initial  primary  current, 

M   =  mutual  inductance  of  primary  and  secondary, 

C:  =  distributed  capacity  of  the  secondary; 
L\,  Li  and  Ci  have  the  same  significance  as  in  Fig.  I. 

It  will  be  seen  that  it  is  made  up  of  two  component  oscillations 
having  the  periods 

Tx  =  27r  VXX\; 
(3)       •  

'A  =   27r    ^JUC■^. 

It  has  been  found  by  experiment  that  for  all  coils,  even  large  ones, 
the  secondary  distributed  capacity  is  very  small,  and  consequently 
that  the  product,  LzC:,  can  be  neglected.  Taking  this  fact  into  ac- 
count (2)  becomes 


(4) 


F. 


I.M 


For  a  well-constructed  coil,  we  may  assume  that  there  is  no  mag- 
netic leakage ;  that  is,  that  all  the  lines  of  induction  through  the 
primary  cut  the  secondary  when  the  primary  current  is  broken.  In 
this  case  .1/  =  VLiL:,  and  equation  (4)  becomes 

(5)  V.        -     ■  ■         ■ 


n- 


The  maxinnun  difference  of  potential'in  the  secondary,  determin 
ing  the  length  (if  the  secondary  spark,  is,  therefore,  given  by 


(6) 


"-1 


The  maximum  difference  of  potential  generated  in  the  secondary, 
therefore,  depends  upon  the  value  of  the  primary  current  before 
it  is  broken,  the  inductance  of  the  secondary,  and  the  capacity  of 
the  condenser.     It   varies  directly  as  the  initial  primary  current,  as 


^MM^^ 
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FIG.   2. — OSCILLATING   CLRKENT    WAVES. 

the  square  root  of  the  secondary  inductance,  and  as  the  square  root 
of  the  reciprocal  of  the  primary  capacity.  It  is  to  be  observed  that 
it  is  independent  of  the  primary  inductance. 

Equation  (6)  has  recently  been  confirmed  by  the  experiments  of 
Klingelfuss  (see  Annalen  der  Physik.  Bd.  5,  pp.  837-871,  1901). 
His  experiments  show  that  for  coils  giving  sparks  of  all  lengths  up 
to  100  cm  : 

1.  The  secondary  spark  length  is  directly  proportional  to  the 
number  of  secondary  windings. 

2.  The  primary  induced  e.m.f.  is  proportional  to  the  primary 
current. 
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3.     The  secondary  induced  e.m.f.  i»  also  proportional  lo  the  pri 
mary  current. 

The  maximum  difTerence  ol  potential  that  can  be  obtained  from 
any  coil  can,  therefore,  be  calculated  from  (6)  if  /•,  L,  and  Ci  are 
known. 

It  is  to  be  noted  that  theoretically  os  large  a  difTerence  of  jioten- 
tial  as  desired  can  he  obtained  by  dt-crcasinK  Ci.     Practically  how- 
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FIG.   3. — STKAIGHT  COIU 

ever,  this  is  limited  by  the  sparking.  When  the  break  begins  to 
spark  violently  the  secondary  potential  decreases  instead  of  in- 
creasing. 

Kliiigdiuss  has  pointed  out  the  important  part  which  the  primary 
induced  e.m.f.  plays  in  the  theory  of  the  coil.  When  the  primary 
current  is  briikcn  there  is,  of  course,  an  e.m.f.  induced  in  the  primary 
circuit  as  well  as  in  the  secondary.  The  maximum  value  of  this 
primary  induced  e.m.f.  is  given  by 

<7»  '•, =  /o    V^' 

a  formula  similar  to  (6). 

It  is  found  that  for  induction  coils  the  formula  for  the  transformer 
holds  approximately,  viz. : 

r,        n, 
(8)  r   =~ 

Where  »ii  and  «,  are  the  number  of  turns  in  the  secondary  and 
primary  circuits  respectively.  Therefore,  if  the  number  of  turns 
in  the  two  coils,  and  the  primary  induced  e.m.f.  are  known,  the 
secondary  e.m.f.  can  be  calculated.  Ki  can  be  calculated  from  (7) 
if  It,  L\  and  Ci  are  known. 

The  determination  of  the  inductance  of  a  coil  having  an  iron 
core  offers  some  difficulty,  since  the  primary  current  is  oscillatory, 
and  the  permeability  varies  with  the  strength  of  the  current  This 
difficulty  may  be  met  by  determining  the  inductance  for  a  small 
current,  and  then  for  the  maximum  current,  and  taking  the  mean. 

THE    CONSTANTS    OF    A    COIL. 

Walter  (see  Annalen  der  Physik,  Bd.  62,  pp.  300-322,  1897)  found 
for  a  30-cm  coil,  a  mean  value  for  Li  of  620  henries.  With  /.  ^  3.6 
amp  and  Ci  =  .22  microfarads  he  obtained  a  spark  20  cm  long,  rep- 
resenting an  e.m.f.  of  130,000  volts.  In  the  primary  circuit  he  found 
/,  ==  3.70  amp,  Li  ^  .122  henries,  and  Ci  =  .22  microfarads.  There- 
fore, £1  was  equal  to  2,750  volts.  For  a  6o-cm  coil  he  found  a  mean 
value  for  La  of  9,000  henries. 
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FIG.    4. — HORSESHOE   COIL. 

Klingelfuss  experimented  with  two  types  of  coils,  one  the  ordinary 
type  of  a  straight  coil,  shown  diagrammatically  in  Fig.  3,  the  other 
the  horseshoe  type,  shown  in  Fig.  4. 

Varying  the  number  of  secondary  turns,  he  obtained  the  results 
given  in  Fig.  5. 

Curve  I  gives  the  results  for  the  horseshoe  type  II,  for  a  straight 
coil  with  a  core  of  large  cross-section.  Ill,  for  a  straight  coil  in 
■which  the  core  had  a  square  cross-section,  being  made  of  Swedish 


iron,  (IS  cm  tliiik.  Tlir  r.itio  ol  the  length  of  a  side  of  the  cross- 
seciion  to  the  Irngih  of  the  core  was  1  -.M  He  found  that  if  a 
cotr  wa.s  used  in  which  the  raiio  of  a  side  of  the  cross-section  to  the 
li-nKili  was  1:12,  the  spark  UmikiIi  was  increased  about  25  per  cent. 
IV  gives  the  results  for  a  Carprntier  coil,  having  a  maximum  ipark 
Irnglli  of  45  cm.  His  experiments  were  made  with  a  mercury  break 
in  which  the  breaking  pole  was  an  amalgamated  copper  wire,  dipped 
100 
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FIG.  5. — RESULTS  OF  VARYING  SECONDARY  TURNS. 

in  and  out  by  hand.  The  mercury  was  covered  with  a  layer  of  petro- 
leum. My  own  experience  has  been  that  this  break  is  the  most 
efficient.  The  spark  length  in  the  secondary  was  measured  between 
a  blunt  positive  point  and  a  negative  plate.  The  curves  in  Fig.  5 
show : 

1.  That  the  horseshoe  form  is  more  efficient  than  the  straight 
form.  It  cannot,  however,  be  used  for  high  differences  of  potential, 
as  the  sparks  jump  from  the  coils  to  the  iron  and  thence  across 
the  air-gap. 

2.  That  the  greater  the  amount  of  iron  in  the  core,  the  longer  the 
secondary  spark.  My  own  experiments  show  that  as  the  number 
of  iron  wires  in  the  core  is  increased,  the  secondary  potential  rises 
very  rapidly  at  first,  and  more  slowly  afterward  (see  Physical  Re- 
view, Vol.  XIV,  Figs.  6-9,  1902).    One  of  these  curves  is  reproduced 
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FIG.  6. — CURVES  SHOWING  EFFECT  OF  IRON  IN  CORE. 


in  Fig.  6.     The  iron  wires  were  of  soft  iron  35  cm  long  and  .0830 
cm  in  diameter. 

3.  That  a  coil  of  a  relatively  small  number  of  turns,  when  properly 
constructed,  and  used  to  the  best  advantage,  can  be  made  to  give  very 
long  sparks.  He  obtained  sparks  100  cm  long  with  only  about  85,000 
turns.  To  achieve  this,  the  secondary  must  be  well  insulated,  the 
most  efficient  form  of  break  must  be  used,  and  the  condenser  around 
the  break  must  be  variable  so  that  the  capacity  can  be  adjusted  to 
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that  most  suitable.  The  importance  of  this  last  condition  is  shown 
by  the  curves  in  Fig.  7,  taken  from  a  paper  by  Mizinro,  in  the  Philo- 
sophical Magazine,  Volume  45,  i8g8. 

These  curves  show  how  the  secondary  spark  length  is  increased 
up  to  a  certain  point  by  increasing  the  capacity  of  the  condenser, 
and  then  is  decreased.  The  peak  of  the  curve  gives  the  "optimum 
capacity"  for  a  given  primary  current. 

In  my  paper  in  the  Physical  Review  I  have  given  the  dimensions 


Capacitj-  (Miti-ofaruds) 
FIG.  7. — EFFECT  OF  VARYING  CAPACITY  AROUND  THE  BREAK. 

and  corresponding  inductances  and  resistances  of  a  number  of 
secondary  coils.  The  inductances  were  determined  with  an  air 
core.  These  tables  are  reproduced  in  Tables  I  and  II  below.  The 
coils  were  wound  with  No.  34  B.  &  S.  single  silk-covered  copper 
wire.  Each  layer  was  separated  from  the  next  by  a  strip  of  thin 
paper.  In  Table  I  each  coil  is  given  separately,  while  in  Table  II 
they  are  taken  in  groups  placed  side  by  side  upon  the  primary. 
The  primary  was  made  of  two  layers  of  No.  12  wire  and  had  the 
following  dimensions: 

Number  of  turns  in  outer  layer    

Number  of  turns  in   inner  layer   

Total    number   of   turns    

Mean    length     

Diameter  of  the  outer  coil    

Diameter   of   the   inner   coil    

Diameter   of   the    wire    


10954 
109 

25.63  cm. 

4.47  cm. 

4.1 1  cm. 

.230  cm. 


Its  self-inductance  with  an  air  core  was  .000281  of  a  henry. 

THE  CONSTRUCTION  OF  COILS. 

The  best  form  of  induction  coil  appears  to  be  the  straight  form 
with  a  long  core  projecting  three  or  four  inches  beyond  the  sec- 
ondary. The  object  of  this  arrangement  is  to  economize  the  sec- 
ondary wire,  since  the  number  of  lines  of  force  cutting  a  turn  of  the 


been  given.    Curve  4  was  calculated.    Curves  i,  2  and  3  were  found 
experimentally. 

Various  rules  have  been  given  for  the  length  of  wuc  needed  to 
produce  a  spark  of  required  length,  such  as  "a  mile  of  wire  to 
every  inch  of  spark";  but  it  is  evident  that  such  rules  mean  very 
little  since  the  secondary  difference  of  potential  depends  upon  the 
diameter  of  the  secondary  wire,  the  character  of  the  core,  and  the 
conditions  prevailing  at  the  break.     The  only  way  to  have  definite 
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knowledge  about  a  coil  appears  to  be  to  measure  the  inductance  of 
the  secondary.  Then  if  the  value  of  the  primary  current  and  of 
the  capacity  of  the  condenser  around  the  break  is  known,  the  sec- 
ondary potential  can  be  calculated  from  equation   (6). 


Telephones  for  the  Sick. 


Telephones  in  the  sick  room,  it  appears,  are  not  altogether  a 
novelty.  The  latest  instance  reported  is  that  of  a  Wall  Street  broker 
who  was  ill  with  scarlet  fever  in  the  late  fall  and  was  quarantined 
in  a  private  ward  of  one  of  the  city  hospitals.     He  had  a  telephone 
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Distance  alonyr  primary 

Fig.  8. — Curves  Showing  Flux  at  Various  Distances  Along  the   Primary  Coil. 


secondary  is  greater  at  the  middle  of  the  primary  than  it  is  at  the 
ends.  This  is  illustrated  by  the  curve  of  Fig.  8,  which  is  taken  from 
my  paper  in  the  Physical  Reviezv.  It  shows  the  flux  of  force  through 
a  single  turn  of  the  primary  coil  at  different  points  of  its  length. 
The  primary  used  was  that  of  which  the  dimensions  have  already 


placed  at  his  bedside,  and  over  it  transacted  all  the  details  of  his 
business  during  his  convalescence,  when  the  danger  of  contagion 
is  greatest.  In  less  than  four  weeks,  while  still  a  prisoner  in  his 
room,  he  executed  deals  that  netted  him  more  than  $16,000,  with 
which  he  hopes  to  pay  his  doctor's  bill. 
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Thurston  on  ilic  Steam  Turbine. 


Al  llic  Murcli  iiicctiiiK  of  tlic  New  York  Klcctrical  Socicly,  I'rof. 
K.  II.  TlmrNliiii  ilrlivcrcd  a  lecture  cnlitled  "Slcani  Turl)inc>  up  to 
Date,"  of  which  we  give  below  an  abstract: 

Though  the  beginniugs  of  the  stcani-tnrliiiir  are  found  in  the 
earliest  historic  times  and  in  the  earliest  ii-chnical  literature,  its 
progress  is  wholly  inodcrn  and  mainly  recent.  Only  after  the  cvolu 
tion  of  the  modern  physical  and  matheinalicnl  sciences  could  its 
action  be  understood  and  the  machine  lie  properly  designed;  only 
after  modern  lool>  and  methods  of  mechanical  construction  had 
become  refined  could  ii  be  built  in  safe  and  economical  forms.  The 
inlUiencc  of  the  Alexandrian  school  upon  modern  engineering  is 
shown  to  have  been  mainly  through  the  philosophers  who  sowed 
the  seeds  of  which  we  now  sec  the  germination  and  the  fruit.  They 
were  necessarily  dormant  during  the  nearly  two  thousand  years 
which  elapsed  between  the  days  of  Greek  philosophy  and  modern. 
practically  applied,  science. 

The  fundamental  ideas  of  the  theory  of  the  steam  turbine  were 
considered  as  embodied  in  the  modern  steam  turbine  The  trans- 
formation of  energy  from  its  thermal  into  its  dynamic  form  was 
traced  and  the  principles  controlling  the  thermodynamic  change 
and  the  limitation  of  wastes  were  exemplified,  both  for  the  ideal  case 
of  the  perfect  machine  and  for  the  practical  construction  of  the 
day.  The  method  of  development  of  thermal  energy  was  exhibited 
and  the  mechanism  of  the  process  of  change  into  dynamic  form 
shown. 

The  turbine  is  not  a  thermodynamic  machine,  but  belongs  to  the 
same  class  as  the  hydraulic  turbine  and  its  design,  construction 
and  operation  are  controlled  by  the  same  ultimate  principles.  The 
radical  distinction  between  the  types  of  the  ancient  Greek  and  of 
the  engineer  of  the  seventeenth  century  was  pointed  out  and  the 
influence  of  this  difference  in  type  upon  the  practical  value  of  the 
invention  brought  out.  The  limitations  controlling  the  engineer  in 
his  design  and  construction  due  to  this  difference  in  type  were  ex- 
plained and  their  effect  upon  the  economic  value  of  the  turbine 
shown.  Notwithstanding  these  limitations  it  is  found  that  the 
turbine  is  more  nearly  a  "perfect  steam  engine"  than  any  other  known 
type,  so  far  as  its  design  and  construction  are  concerned.  It  remains 
to  be  seen  what  the  practical  outcome  is  to  be. 

The  economies  and  the  wastes  of  the  steam  turbine  were  discussed 
and  it  was  found  that  the  machine,  if  its  construction  can  be  made 
perfect,  will  operate  precisely  as  would  its  purely  ideal  represen- 
tative. Its  preliminary  thermodynamic  conversion  of  energy  in  the 
formation  of  its  jet  within  the  nozzle  is  exactly  conformatory  to 
the  scientific  theory  of  the  case,  and  the  action  of  the  turbine  itself, 
receiving  the  jet,  is  that  which  a  scientific  and  perfect  construction 
would  illustrate,  in  so  far  as  energy  conversion  is  concerned,  if  the 
apparatus  be  correctly  proportioned  and  constructed. 

It  is  discovered,  on  investigation,  that  the  wastes  of  the  turbine, 
as  now  illustrating  the  best  work  of  the  time,  are  apparently  not 
far  diflFerent  in  amount  from  those  of  the  best  work  on  the  older  type 
of  steam  engine,  the  piston  engine,  but  that  these  wastes  are  of  a 
different  sort  and  peculiarly  distributed.  The  problem  of  their 
reduction  is  a  radically  different  one  from  that  of  the  older  engine. 

The  present  status  of  the  turbine  as  respects  design  was  shown  and 
its  relation  to  the  ideal  standard  of  the  engineer  was  examined  into. 
The  Hero  turbine  as  used  in  "centrifugals,"  the  Branca  type  as  em- 
ployed in  the  same  class  of  machines,  the  old  Avery  and  Atwater 
tj-pes,  and  the  recent  forms  of  De  Laval  and  Curtis,  Parsons  and 
Rateau,  were  shown  to  approach  the  theoretical  ideal  more  com- 
pletely than  ever  has  or  probably  ever  can  any  reciprocating  engine. 
It  does  not  necessarily  follow  that  they  will  ultimately  excel  the 
common  type  of  steam  engine  in  every-day  practice ;  it  simply  means 
that  to  this  extent  they  possess  certain  fundamental  advantages.  The 
fundamental  principles  of  the  steam  turbine  being  now  entirely  fa- 
miliar to  the  engineer,  its  design  has  become  one  of  the  simple 
problems  of  construction  and  may  be  carried  out  with  perfect  com- 
prehension of  the  requirements  of  the  case  as  well  as  of  the  methods 
of  successfully  meeting  those  demands. 

The  now  familiar  types  of  simple  and  of  compound  turbine  illus- 
trate the  familiarity  of  the  engineer  of  to-day  with  this  task.  He 
recognized  his  limitations,  as  set  by  the  weakness  of  his  materials 
of  construction  and  by  the  essential  requirements  for  maximum 
thermal  and  mechanical  efficiency  which  make  demands  upon  him 
which   are  in   precise  opposition.     He  effects   the  best  compromise 


possible  in  the  one  case  and  endeavors  by  a  modified  design  to 
evade  lliuiic  limitati<jns  in  the  other  case.  Various  expedients  and 
various  special  devices,  some  of  them  anidunting  to  real  inventions, 
are  found  to  be  more  or  less  successful  in  effecting  this  improvement 
and  the  dilTcrcnccs  among  the  steam  turbines  of  the  day  arc  largely 
of  this  sort. 

The  fundamental  principles  of  the  compound  turbine  arc  simple 
and  all  forms  of  such  machines  are  fundamentally  the  same  in 
principle. 

The  performance  of  the  steam  turbine  of  the  day,  as  observed 
by  the  lecturer  and  as  shown  by  the  work  of  many  other  investi- 
gators, was  found  to  be  excellent  beyond  the  anticipations  of  the 
most  sanguine  among  older  practitioners.  Figures  presented  show 
that  the  machine  is  about  as  economical  as  other  engines  of  the 
same  power,  that  its  regulation  may  be  made  satisfactory  and  its 
adaptation  Ui  special  purposes  is  remarkably  perfect.  It  is  found  that 
while  experience  is  not  by  any  means  as  complete  and  judgment, 
iherefore,  not  so  well  based  as  with  the  more  familiar  types  of 
iiigine,  the  conclusion  is  probably  well  justified  that  this  form  of 
steam  engine  has  come  to  stay  and  that  il  will  find  its  field  and  a 
broad  one  in  the  engineering  of  the  future. 

Opportunities  for  improvement  are  foimd,  on  investigation  of 
the  theory  and  of  the  performance  of  the  machine,  comparing  the 
predictions  of  a  pure  theory  with  the  results  obtained  in  a  refined 
practice,  to  be  very  large.  The  direction  which  these  iinprcjvements 
must  take  is  shown  clearly  by  experimental  research  and  the  way  is 
clearly  visible  to  all  scientific  designers  and  inventors.  It  is  easily 
shown  that  there  are  two,  and  practically  only  two,  ways  of  securing 
further  gain  in  the  efficiency  of  the  turbine,  the  one  involving  the 
refinement  of  the  construction  of  the  machine,  the  other  relating  to 
the  treatment  of  the  working  fluid.  The  method  is  simple  in  its 
requirements,  but  the  practical  meeting  of  these  requirements  may 
involve  some  difficulties.  However  that  may  be,  the  designers  of 
to-day  are  competent,  well-informed,  and  have  the  scientific  train- 
ing needed.  They  may  be  expected  in  due  time  to  attain  a  high 
degree  of  success. 

The  characteristic  advantages  of  the  steam  turbine  in  its  now 
standard  forms  are,  for  certain  purposes,  peculiar  and  very  im- 
portant. The  adaptations  of  the  machine  to  driving  high-speed  ma- 
chinery, to  the  turning  of  the  armature  or  the  field  of  the  dynamo, 
to  the  purposes  of  the  marine  engineer,  present  promising  problems. 
Their  solution  is  already  well  advanced,  in  most  cases,  and  we  already 
know  that  the  turbine  may  be  made  of  use  in  the  operation  of  ma- 
chinery, as  of  alternating-current  generators  in  multiple,  where  the 
difficulties  with  other  motors  are  found  to  be  singular  and  serious. 
These  advantages  are  illustrated  by  the  details  of  the  engine  trials 
and  of  scientifically  conducted  investigations  lately  effected. 

The-  trend  of  progress  and  the  promise  for  the  immediate  future 
is  in  the  direction  of  further  gain  in  economy  of  the  machine  by 
suppression  of  leakage  and  of  friction  of  fluid  wn'thin  its  casing  by 
improved  workmanship  and  by  securing  a  better  w-orking  substance 
by  freeing  it  from  water  and  also  by  utilizing  the  process  of  super- 
heating to  increase  the  thermodynamic  range.  This  means,  how- 
ever, improvement  at  the  boiler  rather  than  at  the  engine ;  which 
latter  is  fitted  in  all  its  forms  to  employ  superheated  steam  of  any 
temperature  that  can  be  practically  furnished  from  the  steam  gen- 
erator. 

The  trend  of  progress  at  the  moment  is  also  toward  the  applica- 
tion of  specially  designed  and  constructed  turbines  to  special  uses. 
It  is  probable  that,  gradually,  forms  will  be  adapted  particularly 
to  use  in  electric  light  and  power  "plants" ;  others  will  find  em- 
ployment as  marine  engines  and  still  others  in  other  varieties  of 
work.  The  regulation  and  the  adjustment  of  speeds  constitutes  a 
problem,  already  satisfactorily  solved  in  some  cases,  but  which 
requires  some  further  consideration  in  adaptation  of  satisfactory  reg- 
ulating mechanism  to  some  special  forms  of  turbine  and  to  some 
special  uses. 

The  promise  would  seem  at  the  moment  to  be  the  introduction 
very  widely  of  a  new  type  of  prime  mover  which  adapts  itself  in  a 
peculiarly  happy  manner  to  purposes  for  which  the  common  forms  of 
steam  engine  are  not  likely  to  prove  as  perfectly  satisfactory.  The 
indications  are  that  the  supply  of  power  by  means  of  this  motor  will 
be  made  as  low  as  with  the  best  types  of  reciprocating  engine  and 
possibly  lower ;  while  its  simplicity  of  plan  and  ease  of  construction 
would  seem  to  insure  freedom  from  liability  to  either  accident  or 
depreciation  of  value  to  any  important  extent  for  long  periods  of 
time.     The  theory  and  the  practical  modification  of  theory  in  the 
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design,  construction  and  use  of  the  machine  are  so  well  under- 
stood and  the  real  so  closely  approaches  the  ideal  that  the  engineer 
may  readily  see  his  way  toward  the  solution  of  any  practical  prob- 
lem of  design  that  may  be  presented,  while  he  also  may  as  readily 
see  a  remedy  for  any  observed  defect  of  efificiency  or  of  mechanical 
action.  It  should,  therefore,  be  expected  that  such  approximation 
to  the  ideal  perfect  machine  as  is  possible  will,  soon  be  attained ;  par- 
ticularly as,  already,  the  study  of  the  theory  and  the  observation  of 
the  practice  of  the  time  with  this  machine  is  now  being  made  the 
task  of  an  immense  number  of  learned  men  of  science,  of  able  prac- 
•titioners  and  of  skillful  constructors.  Probably  never,  in  the  history 
of  engineering,  was  so  simple  a  machine  made  the  object  of  inves- 
tigation of  so  large  a  number  of  able  men,  inventors,  constructors, 
engineers  and  men  of  science,  and  the  subject  of  such  extensive 
experimental  research. 

It  is  very  possible  that,  through  the  development  of  this  ancient 
device  we  may  yet  see  the  nearest  approximation  to  ideal  thermo- 
dynamic and  mechanical  efficiency  in  the  group  of  heat  motors  that 
man  can  attain. 


To  Discipline  Dishonest  Electric  Companies. 


A  press  dispatch  from  Albany,  N.  Y.,  of  March  17,  says :  There 
was  a  hearing  to-day  before  the  Senate  Finance  Committee  on 
Senator  McEwan's  bill  to  establish  a  State  electrical  laboratory.  It 
provides  that  the  Governor,  the  State  Controller  and  State  Engineer, 
together  with  Charles  P.  Steinmetz  and  Harold  Winthrop  Buck, 
shall  be  constituted  a  commission  to  construct  a  State  electrical  lab- 
oratory which  shall  provide  for  the  standardizing  and  calibrating  of 
electrical  meters. 

They  said  that  at  the  present  time  there  was  no  redress  for  the 
man  who  received  less  in  electrical  power  than  he  paid  for,  outside 
the  courts,  and  even  when  he  went  into  court  he  stood  little  show 
of  winning  his  case  because  of  the  fact  that  no  impartial  board 
existed  in  the  State  to  pass  upon  the  facts. 

"The  necessity  for  such  a  laboratory  and  such  inspection  in  this 
State,"  said  Mr.  Steinmetz,  "will  be  understood  and  appreciated  when 
I  tell  you  that  there  is  $2,000,000,000  invested  in  electrical  plants  and 
apparatus  in  this  State.  The  man  who  buys  a  pound  of  sugar  knows 
whether  he  is  being  cheated,  but  such  is  the  limited  knowledge  which 
the  ordinary  person  has  of  electricity  that  the  purchaser  of  that  com- 
modity has  to  trust  to  Providence  for  his  due." 

In  response  to  many  inquiries,  we  give  the  full  text  of  the  bill 
below : 

The  Governor,  the  State  Comptroller,  the  State  Engineer  and 
Surveyor  (Edward  A.  Bond),  together  with  Charles  P.  Steinmetz 
and  Harold  Winthrop  Buck,  are  hereby  constituted  and  appointed 
a  special  commission  to  construct  and  equip  a  New  York  State  elec- 
trical laboratory  with  such  other  duties  as  are  hereinafter  designated. 

The  commissioners  shall  select  and  acquire  for  the  people  of  the 
State  of  New  York  upon  such  terms  as  they  may  approve  a  site  for 
the  location  of  a  State  Electrical  Laboratory  and  proceed  to  con- 
struct suitable  and  proper  buildings  for  the  same,  according  to  plans 
and  specifications  to  be  furnished  by  and  under  the  supervision  of 
the  State  Architect,  and  to  equip,  supply  and  furnish  the  same. 

For  acquiring  the  site  and  for  the  construction  and  equipment  of 
such  State  Electrical  Laboratory  the  sum  of  $275,000  is  hereby  appro- 
priated, which  sum  shall  be  payable  by  the  State  Treasurer  on  the 
warrant  of  the  Comptroller,  out  of  moneys  not  otherwise  appro- 
priated, on  bills  audited  by  the  said  commissioners,  or  a  majority 
of  them.  The  said  State  Electrical  Laboratory  shall  provide  for  the 
standardizing  and  calibrating  of  electrical  meters  and  other  elec- 
trical appliances  and  apparatus  and  for  such  independent  investiga- 
tions and  experiments  in  electrical  science  as  will  furnish  accurate 
and  impartial  data  for  the  use  and  benefit  of  the  people  of  the  State 
of  New  York  in  the  settlement  of  disputes  arising  from  the  devel- 
opment and  use  of  electrical  power :  and  for  such  further  researches 
and  experiments  as  will  tend  to  increase  knowledge  of  electrical 
power,  and  its  application  to  serviceable  ends. 

The  commissioners  shall  appoint  a  director  of  said  Electrical 
Laboratory  and  fix  his  compensation  and  term  of  service.  They 
shall  further  prepare  a  plan  for  management  and  control  of  said 
laboratory  when  completed,  and  shall  have  power  to  designate  and 
appoint  the  members  of  a  board  of  governors  whose  duty  it  shall 
be  to  direct  and  supervise  the  work  of  said  laboratory,  selecting  and 


appointing  all  necessary  employees,  fixing  their  compensation  and 
terms  of  service,  prescribing  their  duties,  formulating  rules  to 
govern  work  of  the  laboratory  and  determining  fees  of  standardizing 
and  calibrating,  including  the  furnishing  of  certificates  of  conform- 
ation to  the  standard  and  compliance  with  the  rules  of  the  board, 
which  certificate  shall  be  prima  facie  evidence  of  the  facts  therein 
stated,  and  for  such  other  work  as  may  be  properly  subject  to  charge. 
All  fees  received  by  said  laboratory  shall  be  turned  over  to  the  State 
Treasurer  to  the  credit  of  the  general  fund. 

When  completed  and  in  operation,  said  State  Electrical  Laboratory 
shall  receive  and  be  open  to  and  for  the  use  of  students  in  electrical 
science  in  any  university,  college  or  technical  school  which  is  or 
has  been  incorporated  with  the  University  of  the  State  of  New  York 
under  such  rules  and  regulations  as  may  from  time  to  time  be  made 
by  the  board  of  governors  of  said  laboratory,  or  by  the  director 
under  their  authority. 


The  Principles  of  a  New  Method  of  Electric  Lighting. 


By  Paul  Hoho. 

THE  principal  sources  of  electric  light  at  present   in  practical 
use  or  in  an  experimental  stage  are  as  follows : 
I.     The  voltaic  arc. 

2.  The  incandescence  of  solid  bodies,  due  to  the  heat  disengaged 
in  accordance  with  Joule's  law  by  the  passage  of  an  electric  current. 
This  class  includes  the  carbon  filament  incandescent  lamp,  the  more 
recent  Nernst  lamp  with  a  glower  having  for  a  base  an  alkaline  earth 
oxide,  and  finally,  lamps  with  filaments  of  a  metal  or  metal  oxide  im- 
pregnated with  silicon  or  one  of  the  rare  earth  metals. 

3.  The  incandescence  of  rare  gases,  also  due  to  the  heat  dis- 
engaged by  the  passage  of  an  electric  current.  This  method  of 
obtaining  light,  the  principle  of  which  was  long  ago  applied  in 
the  Geissler  tube,  has  lately  taken  on  a  practical  aspect. 

The  object  of  this  article  is  to  bring  forward  a  new  method  of 
electric  lighting  which  does  not  come  in  any  of  the  above  classes. 
I  may  at  once  say  that  this  method  has,  at  least  for  the  present,  no 
practical  application,  but  it  appears  to  be  sufficiently  interesting  from 
a  scientific  point  of  view  to  be  described,  and  I  shall  endeavor  to 
point  out  what  may  be  the  future  of  the  method,  and  in  what  manner 
it  may  be  practically  applied. 

In  the  past  I  have  had  occasion  at  different  times  to  refer  to  a 
heat  and  light  phenomenon  which  occurs  under  certain  conditions 
upon  the  passage  of  an  electric  current  through  the  surface  of 
contact  of  a  solid  and  a  liquid,  and,  in  general,  at  the  surface  of 
contact  between  a  good  and  a  bad  conductor.  In  a  paper  *  which  I 
presented  before  the  Belgian  Royal  Academy  (3rd  Series,  tome  XXV, 
No.  2,  1893),  it  was  shown  that  by  means  of  this  phenomenon 
temperatures  may  be  attained  higher  than  have  yet  been  realized 
by  any  other  method.  The  two  final  conclusions  of  this  paper  are 
as  follows : 

"i.  By  means  of  the  phenomenon  considered,  temperatures  may 
be  attained  incomparably  higher  than  has  heretofore  been  possible 
with  any  other  method  of  producing  heat ;  in  principle  the  quantity 
of  heat  disengaged  per  second  at  a  given  surface  is  unlimited,  and 
finally  the  only  limit  to  the  temperature  that  may  be  practically 
obtained  is  set  by  the  output  capacity  of  electrical  generators. 

"2.  At  the  surface  of  contact  between  the  electrode  and  the 
electrolyte  there  is  an  electrolytic  action  united  with  an  extremely 
intense  calorific  action  of  such  a  nature  as,  under  certain  conditions, 
to  effect  powerfully  chemical  action." 

In  the  production  of  heat,  it  should  be  borne  in  mind  that  the 
luminous  rays  are  heat  rays  and  that  the  proportion  of  light  rays 
to  the  total  number  of  heat  rays — that  is,  the  luminous  efficiency — 
varies,  first,  with  the  nature  of  the  body  emitting  the  rays,  and 
second,  with  the  temperature  of  this  body.  Since  the  above-men- 
tioned phenomenon  gives  rise  to  temperature  higher  than  can 
otherwise  be  attained,  it  also  involves  the  production  of  light  with 
an  efficiency  higher  than  by  any  other  method. 

This  is  true  in  principle  and  there  remain  to  be  found  a  mean^ 
of  practical  application.  Metals  can  instantaneously  be  brought  to 
the  highest  temperatures  and  fused,  but  the  fusing  temperature  of 
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the  mure  icirariDry  iiictals,  such  for  example  as  |il.iliiium,  is  con 
sidcrubly  less  ilwni  the  (eiii|ier;ilurc  u(  llic  iiiraiideM-eiit  lamj)  curbon 
tilumcnt  iiiul  tli.it  ul  tlie  voltaic  arc.  It  curtiuii  be  .'•iibmitted  to  the 
above  nieiitioncd  action  of  electric  current  in  a  li(|uid,  it  is  in  a 
very  short  time  brought  to  a  white  heal  with  nn  intense  Kl'ifi^;  itod 
some  of  our  experiments  have  appeared  to  mdicalc  that  carbon, 
though  considered  infusible,  has  actually  been  fused  by  this  process. 
It  is  evident  that  the  temperature  of  the  cnrbon  filnment  of  the 
incandescent  lamp  can  be  curried  to  u  nnich  higher  temperature 
than  the  normal  by  simply  raising  the  voltage  of  the  lamp.  The 
delicate  thread  cannot,  however,  stand  any  considerable  increase 
above  the  normal,  whereas  there  is  nothing  to  prevent  carrying  to 
the  highest  point  the  temperature  of  a  rod  of  carbon  plunged  in 
water.  Unfortunately,  the  part  thus  heated  is  that  which  is  in 
contact  with  the  water,  and  a  mechanical  phenomenon  occurs  which 
I  have  never  been  able  to  prevent,  no  matter  what  kind  of  carbon 
was  employed;  namely,  the  tearing  off  of  fine  particles  of  carbon, 
which  discolor  the  water.  \Vc  cannot  thus  hope  to  produce  light 
in  this  particular  manner. 

I  ne.\t  experimented  with  other  materials  of  infusible  character, 
and  notably  with  the  metallic  o.xidcs  and  salts,  more  especially 
with  silicon.  While  most  of  these  substances  are  very  bad  con- 
ductors, there  are  a  few  exceptions,  for  example,  the  bioxide  of 
manganese.  When  this  latter  is  employed  as  negative  electrode,  it 
is  immediately  fused,  and  at  the  same  time  a  certain  chemical  action 
occurs.  The  bioxide  is  reduced  to  metallic  manganese,  which  falls 
to  the  bottom  of  the  receptacle  in  the  form  of  drops,  or  being 
reduced  to  a  less  degree  than  the  original  oxide,  Mn-  Os  and  Mn,  0« 
are  formed.  The  same  reactions  are  produced  with  other  oxides 
and  with  sulphur  compounds,  such  as  the  oxides  of  iron  and  the 
pyrites,  and  w  ith  certain  salts ;  but  the  point  of  fusibility  of  these 
metals  is  too  low.  It  is  necessary  to 
have  an  infusible  body  or  one  melting 
at  a  very  high  temperature  and  which 
is  also  a  good  conductor,  in  order  to 
produce  light  by  its  incandescence  in 
a  solid  state,  or  at  least  by  its  incan- 
descence in  a  liquid  state. 

While  I  do  not  know  of  any  oxide 
or  salt  which  fulfills  these  conditions, 
and  especially  one  refractory  to  heat, 
while  at  the  same  time  a  good  con- 
ductor, I  have  tried  to  make  artificially 
such  a  conductor.  There  are  two 
methods  by  which  this  may  be  done. 
The  first  consists  in  mixing  a  refractory  with  a  conducting  sub- 
stance, and  wetting  the  resulting  body  by  simply  plunging  it  in  the 
liquid  of  the  bath.  Should  this  substance  be  somewhat  porous,  it  will 
absorb  a  certain  quantity  of  the  liquid,  which  is  itself  a  conductor, 
and  thereby  increase  its  conductivity,  which  augments  with  the 
porosity  of  the  body.  If  the  substance  is  absolutely  non-porous,  a 
certain  amount  of  the  conducting  liquid  will  remain  on  the  surface 
to  prime  it. 

The  second  method  is  one  which  has  been  employed  in  connection 
with  lamps  of  the  earth-alkaline  oxide  type.  While  the  conductivity 
of  metals  diminishes  as  the  temperature  increases,  the  opposite  is 
true  of  these  oxides  and  their  salts.  Their  conductivity  increases 
in  a  very  large  ratio  with  the  temperature,  and  many  of  these  sub- 
stances which  show^  no  conductivity  at  an  ordinary  temperature, 
become  conductive  when  the  temperature  is  raised  even  slightly. 

For  example,  ordinary  glass,  with  a  base  of  soda  and  lime,  has  at 
20°  a  specific  resistance  of  91  mega-megohms,  and  this  is  reduced 
to  0.705  mega-megohms  at  60°.  Quartz  shows  no  conductivity 
below  40°,  while  at  46°  the  specific  resistance  becomes  6,182  mega- 
megohms  and  at  105°  falls  to  11.6  mega-megohms.  I  may  add  that 
all  fused  substances  are  conductors  of  electricity. 

By  a  rational  and  judicious  combination  of  the  means  whereby 
a  refractory  body  can  be  made  more  or  less  conductive,  a  practical 
result  may  be  attained.  The  reactions  that  take  place  are,  however, 
extremely  complex  and  somewhat  as  follows : 

To  start  with,  there  is  a  double  calorific  action  of  the  electrical 
current.  First  there  is  the  action  in  the  gaseous  envelope  which 
separates  the  liquid  from  the  solid;  and  as  the  solid  has  a  high  specific 
electrical  resistance,  an  amount  of  heat  is  produced  which  can 
become  very  considerable. 

To  the  calorific  action  must  be  added  the  chemical  reactions  of 
the  elements  which  compose  the  body  and  of  the  conducting  liquid. 


liE.\T   CELL. 


All  thexe  uct  t()|{eihcr  and  the  niirnsiiy  ol  the  chemical  reactions 
arc  slruntfly  aided  by  the  sinudluneuus  action  of  the  phenomena 
of  electrolysis.  'I'hese  reactions  evidently  vary  indefinitely,  ac- 
cording to  the  composition  of  the  substances  acted  upon.  To  illus- 
trate I  shall  describe  an  experiment  with  a  small  sphere  composed 
of  a  mixture  of  silica  and  silicates,  notably  of  aluminum,  which  gives 
a  mixture  more  or  less  homogeneous.  The  conductive  li(|uid  con- 
sists of  a  five  per  cent,  solution  of  carbonate  of  soda  and  bicarbonate 
of  potassium.    The  exterior  conductor  to  the  sphere  is  an  iron  wire. 

Following  .ire  the  successive  operations:  The  small  sphere  B 
composed  of  a  mixture  of  silicon  dioxide  and  of  silicates  rests  on 
a  support,  S,  so  as  to  be  submerged  about  three-quarters  in  the 
electrolyte,  composed  of  bicarbonate  of  soda  and  bicarbonate  of 
potassium.  The  negative  side  of  the  electric  circuit  is  brought  to 
the  sphere  by  means  of  an  iron  wire.  The  positive  side  is  connected 
with  the  electrode,  E. 

If  the  circuit  is  closed,  the  electrolyte  entering  the  pores  imparts 
a  sufficient  conductivity  to  give  rise  to  a  slight  luminous  phenomenon 
at  the  surface  of  the  sphere.  This,  however,  soon  ceases  on  account 
of  the  water  evaporating  from  the  sphere,  which  must  then  be 
rcmoistened.  This  luminous  phenomenon  develops  slowly.  Simul- 
taneously, two  other  reactions  intervene.  The  luminosity  is  a  mani- 
festation of  a  calorific  action  which  at  first  slight  increases  slowly 
and  progressively  the  temperature  of  the  sphere,  which  in  turn 
increases  its  conductivity.  There  is  also  a  chemical  reaction.  The 
potassium  and  the  sodium  freed  by  the  electrolytic  action  coming  in 
contact  with  the  silica  and  the  silicates,  enter  into  chemical  com- 
bination with  these  as  soon  as  a  definite  temperature  is  reached. 
Small  particles  of  silicate  of  potassium  and  sodium  in  a  state  of 
fusion  are  then  formed.  These  bring  about  a  greater  calorification, 
which  augments  the  conductivity  and  therefore  increase  all  the 
preceding   phenomena,    especially    the  production    of    heat. 

On  the  other  hand,  the  iron  also  enters  into  combination  with 
the  oxide  of  silica  and  the  silicates  and  forms  a  silicate  of  iron, 
also  in  a  state  of  fusion.  This  can  be  easily  recognized  by  its  dark 
greenish  color. 

All  of  these  phenomena  take  place  simultaneously  and  assist  each 
other,  forming  finally  on  the  sphere  a  conductive  layer,  composed 
of  various  mixtures  of  silicate,  especially  alkaline  silicates,  silicates 
of  iron  and,  of  course,  silicates  of  aluminum  and  silica  dioxide. 
The  current  will  then  continue  to  pass  with  an  even  strength  for 
several  hours. 

The  current  thus  produces  a  double  calorification,  first  at  the  con- 
tact with  the  water  and  through  the  conductive  envelope,  and 
secondly  by  the  direct  passage  of  the  current  in  the  fused  matter. 

As  for  the  chemical  reactions,  I  have  indicated  the  theoretical 
ones,  but  aside  from  these  others  manifest  themselves,  and,  among 
these  there  is  one  of  considerable  importance. 

I  consider  it  certain  that  the  silicon  is  freed  and  that  consequently 
a  light  is  produced  by  the  metallic  silicon  in  an  incandescent  state. 
I  have  tried  unsuccessfully  to  distinguish  the  rays  of  silicon  in  the 
spectrum  of  this  light,  but  it  must  be  remembered  that  the  rays  of 
silicon  are  extremely  weak. 

Under  like  conditions  I  have  experimented  with  marble,  which 
has  given  me  similar  results.  While  the  chemical  reactions  are 
difTerent,  their  effect  is  practically  the  same,  but  in  this  case  it  is 
possible  to  distinguish  the  calcium  spectrum. 

I  shall  now  make  two  statements  to  which  I  attach  great  im- 
portance : 

1.  It  is  evident  that  the  electrical  current  is  in  the  necessai^ 
condition  to  bring  about  electrolytic  action,  that  is  to  say,  to  decom- 
pose the  salts  and  the  oxides.  Nevertheless,  this  must  not  be  taken 
to  mean  that  the  entire  current  produces  this  action.  It  may  be 
that  part  of  the  current  passing  produces  merely  a  calorific  action 
without  an  electrolytic  action. 

To  illustrate,  a  small  sphere  weighing  about  four  grammes  was 
for  almost  five  hours  subjected  to  a  nearly  constant  current  of  6 
amp.  If  the  current  had  all  gone  to  decompose  the  silicate  of 
alumina,  there  would  have  been  produced  a  quantity  5X6  multiplied 
by  the  weight  of  alumina  deposited  per  amp-hour  (.337  grammes), 
or  5  X  6  X  0.337  =:  10  grains  of  aluminum.  In  point  of  fact,  in 
that  time  the  sphere  lost  only  one-half  gramme  of  its  weight.  From 
this  I  conclude  either  that  only  a  part  of  the  current  exerts  an 
electrolytic  action,  oj"  that  the  elements  which  are  separated  ulti- 
mately recombine.  and  a  continuous  cycle  of  dissociation  and  suc- 
cessive recombinations  takes  place. 

2.  After  a  certain  time  an  equilibrium  is  established.     The  water 
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assumes  a  definite  level  and  the  current  a  definite  strength,  which 
depends  on  the  diameter  of  the  sphere,  on  the  e.m.f.  and  on  the 
rate  at  which  the  water  is  supplied.  These  elements,  therefore,  give 
us  the  means  of  regulating  at  will  the  strength  of  current  and  the 
intensity  of  light.  I  have  succeeded  in  causing  a  small  sphere  of 
this  kind  to  glow  for  six  hours  with  a  current  nearly  perfectly 
constant. 

3.  The  jiomogeneousness  of  the  sphere  plays  a  very  important 
part.  The  sphere  may  have  strata  of  more  or  less  conductivity. 
If  the  mass  is  not  perfectly  homogeneous  the  small  luminous  mani- 
festations which  precede  the  priming  may  appear  on  one  or  the 
other  side  of  the  sphere,  which  cannot  happen  when  it  is  perfectly 
homogeneous.  In  this  case  the  luminous*  manifestations  spread  all 
around  the  iron  electrode. 

Precisely  the  same  thing  takes  place  in  the  case  of  the  carbon 
arc,  according  as  the  carbon  rod  is  of  perfectly  homogeneous  com- 
position or  not.  For  proper  results  it  is  necessary  to  have  the 
small  sphere  as  nearly  homogeneous  as  possible.  The  material  of 
the  experimental  sphere  was  far  from  being  of  pure  quality,  and  in 
construction  lacked  the  care  that  might  be  given. 

I  have  said  that  for  this  method  of  lighting  no  practical  claims 
can  at  present  be  put  forward.  The  material  used  offers  an  incon- 
venience in  that  the  evaporation  of  the  water  gives  rise  to  alkaline 
vapors  which  form  noxious  fumes,  and  these  condensing  on  the 
reflector  required  to  thrown  down  the  light,  tarnish  it,  and  thus 
render  it  useless  for  that  purpose.  It  is  not,  however,  absolutely 
necessary  to  use  alkaline  salts  or  even  any  salt  at  all.  With  appro- 
priate substances  nothing  should  prevent  the  use,  as  an  electrolyte, 
of  salts  which  do  not  evaporate,  or  even  of  acids.  The  problem 
set  is,  therefore,  as  follows : 

The  combination  of  a  luminous  substance  with  an  electrolyte 
and  negative  electrode,  such  that  a  surface-conducting  layer  will  be 
formed  which  will  not  melt  or  at  least  only  melt  at  a  very  high 
temperature.  The  question  thus  becomes  merely  a  chemical  one. 
Moreover,  there  is  nothing  to  prevent  the  utilization  of  the  rays  of 
the  decomposed  elements,  such  as  silicon  and  calcium. 

I  have  shown  that  it  is  possible  to  obtain  experimentally  with  a 
constant  current  a  light  of  constant  intensity.  There  only  remains 
to  clear  the  theoretical  process  of  the  imperfections  inherent  in 
all  new  systems. 


The  Inventor  and  the  Trust.* 


The  Coming   Iowa   Electrical  Association   Convention. 

The  Iowa  Electrical  Association  will  hold  its  regular  annual 
convention  at  Davenport,  April  8  and  9.  The  following  programme 
has  been  arranged  for :  Wednesday  morning,  April  8,  will  be 
given  to  routine  business.  Reports  of  secretary,  treasurer.  Execu- 
tive Committee,  etc.  Wednesday  afternoon  at  2  o'clock,  will  be 
given  the  report  of  a  committee  on  "Electric  Street  Lighting 
Data,"  by  W.  S.  Porter,  of  Eldora.  "Proposed  Legislation  Relating 
to  the  Development  of  Plans  for  the  Inspection  of  Wiring,"  will 
be  the  subject  of  a  committee  report  by  J.  S.  Bellamy,  of  Knox- 
ville.  The  report  of  the  committee  to  establish  "A  Uniform  Method 
for  Arriving  at  the  Cost  of  Furnishing  Electric  Current"  and  to 
collect  forms  in  use  by  the  different  companies,  will  be  given  by 
Isaac  B.  Smith,  chairman.  Cedar  Rapids.  A  paper  on  the  "Main- 
tenance and  Operation  of  Central  Stations  Operated  by  Steam 
Power"  will  be  given  by  H.  T.  Fiske,  of  Muscatine.  A  paper  on 
the  "Maintenance  and  Operation  of  Central  Stations  by  Water 
Power"  is  to  be  presented  by  George  S.  Carson,  of  .Iowa  City. 

At  4  P.  M.  a  trip  by  special  electric  car  will  be  made  to  the 
Rock  Island  arsenal,  and  from  there  the  party  will  go  to  Rock 
Island  and  Moline,  visiting  the  power  plant  at  the  latter  place. 

Wednesday  evening  at  8  o'clock  there  will  be  a  lecture,  either 
by  W.  D.  Ryan,  on  "Modern  Illumination,"  or  by  Mr.  Hine,  of 
Chicago,  on  "Arc  Lighting  in  General."  The  papers  and  reports 
for  Thursday,  April  9,  beginning  at  9.30  A.  M.,  are  as  follows : 
Report  of  committee  on  "Feed  Water  Heaters,"  J.  A.  Innis,  of 
Cedar  Grove.  Report  of  committee  on  "Data  for  City  Pumping 
by  Central  Stations,"  D.  F.  McGee,  Red  Oak.  Report  of  com- 
mittee on  "Lamp  Testing,"  J.  S.  Carson,  Iowa  City.  Paper  on 
"Commercial  Rates,  Including  Fan  and  Power  Rates,"  L.  L.  Kel- 
log,  Sioux  City.  Paper,  "Analysis  of  the  Cost  of  Street  Lighting." 
Austin  Burt,  Cedar  Rapids.  Paper,  the  "Necessity  for  Grounding 
Secondary  Circuits,"  W.  J.  Greene,  Cedar  Rapids. 

After  this  will  follow  the  executive  session,  election  of  officers 
and  adjournment. 


By  William  Stanley. 

THE  relationship  of  the  industrial  trusts  to  the  public  is  receiving 
the  attention  of  many  able  men  at  the  present  time.  The 
old  question  of  safeguarding  the  weaker  and  unorganized 
side  from  the  possible  misuse  of  power,  obtained  by  the  trusts 
through  the  control  of  the  producing  capacity  of  the  country,  is  a 
cause  for  grave  anxiety  to  economists;  and  public  and  personal  at- 
tention is  justly  concentrated  upon  the  probable  economic  results 
that  may  follow  the  trust-born  conditions. 

The  question  finally  assumes  this  form :  Will  the  general  pro- 
duction of  trust-made  products  eventually  give  the  public  cheaper 
and  better  manufactures,  or  will  this  new  system  of  operating  in- 
dustries result  in  unhealthy  restrictions  to  general  trade  and  in  preju- 
dicial monopolistic  conditions?  While  this  question  is  of  paramount 
importance,  far  exceeding  in  its  scope  the  minor  field  of  which  I 
write,  yet  I  think  that  a  statement  of  the  methods  adopted  by  some 
of  these  new  organizations  in  dealing  with  one  of  the  fundamental 
causes  of  their  existence,  may  throw  a  side  light  upon  their  general 
trend  and  purpose,  and  may  enable  us  to  prophesy  their  future  lines 
of  action. 

Next  to  the  national  wealth  of  this  country,  I  believe  our  national 
growth,  strength  and  prosperity  is  due  to  the  American  inventor. 
I  by  no  means  wish  to  sing  his  personal  praises,  nor  do  I  desire  to 
compare  his  individual  importance  with  that  of  other  highly-trained 
men  devoted  to  other  professions,  or  to  the  arts,  but  I  believe  that 
there  is  more  national  capital,  more  reserved  strength  and  more 
potential  good  to  come  in  this  purely  American  type  of  man  than 
in  any  other  type  that  we  have  as  yet  developed.  It  is  not  necessary 
here  to  analyze  his  qualities,  or  to  synthetically  rebuild  him,  but  it 
may  be  stated  that  he  possesses  in  no  common  degree,  foresight 
and  the  courage  of  his  convictions,  imagery  and  imagination,  confi- 
dence and  capacity,  and  an  almost  unique  ability  to  discern  the  fitness 
of  conditions  to  harmoniously  operate  together. 

If  to-day  invention  were  stifled,  there  would  remain,  it  is  true, 
engineering  and  scientific  industry,  and  progress  would  be  made 
undoubtedly  in  the  expansion  and  development  of  the  arts ;  but  one 
of  the  great  potential  forces  of  the  twentieth  century  would  be  lost, 
and  a  nation  not  unsimilar  in  its  general  characteristics  to  the  Jap- 
anese, would  inevitably  follow. 

I  believe  the  present  methods  adopted  by  the  industrial  trusts  in 
dealing  with  the  inventor,  his  work,  his  aims,  and  rewards,  will, 
if  uncontrolled  in  the  future,  annul  his  usefulness,  discourage  his 
endeavors,  disgust  him  with  surrounding  conditions,  and  finally  re- 
move hm  from  the  land.  Inventors  follow  more  or  less  definite 
lines  of  work.  A  man  may  be  proficient  and  fertile  in  mechanical 
invention,  and  unfamiliar  with  the  chemical  arts ;  he  may  show  great 
ability  in  solving  electrical  problems  and  know  little  of  the  possi- 
bilities of  improvement  in  separating  metals  from  their  ores.  He 
frequently  is  tied  to  a  definite  art  by  personal  peculiarities,  local 
conditions,  education,  etc.  He  is,  therefore,  dependent  upon  his 
art,  his  peculiar  line  of  work,  for  his  reward ;  and,  if  this  art  is  in 
the  hands  of  unscrupulous  or  narrow-minded  men,  who  control  it, 
he  is  in  a  sad  way. 

The  industrial  trusts  now  regularly  employ,  on  salaries  or  by 
retainers,  bureaus  known  as  boards  of  patent  control.  To  these 
boards  is  entrusted  the  problem  of  controlling  the  arts,  by  means 
of  patents.  They  are  expected  to  purchase  such  patents  as  they 
deem  expedient,  to  manufacture  any  others  they  think  necessary,  to 
gather  up  "fresh  lines  of  patents"  wherewith  to  assail  competitors, 
to  bring  suits  against  infringers,  real  or  imaginary,  and  generally 
to  operate  an  offensive  patent  campaign  against  competition. 

No  more  pernicious  system  of  controlling  trade  has  ever  been 
devised,  and  none  that  is  in  reality  as  fatal  to  the  value  of  honest 
patents,  whether  they  be  owned  by  the  trusts  or  their  competitors. 
To  speak  plainly,  these  patent  bureaus  pursue  an  organized  effort  to 
obtain  illegal  support  from  the  United  States  courts.  They,  too, 
often  endeavor  to  restrict  trade  by  means  of  dishonest  patents,  ob- 
tained in  various  ways  from  the  patent  office,  for  the  specific  purpose 
of  controlling  an  art  long  disclosed  to  the  public,  and  consequently 
free. 

The  trust  patent  bureaus  are  occupied  in  litigation  directed  against 
their  competitors.     They   endeavor   to  weaken   competition   by  ex- 


*  Reprinted  from  Springfield  Republican,   where  the   communication   appeared 
as  a  letter  to  the  editor. 
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haiHtiiiK  the  resources  of  their  oppunenlrt  in  coMly  Irual  proceeding*, 
|>roscciitioi)s  bronglit  under  i|ursli(>nalile  putcnls,  and  ^U'.lained  !>> 
expert  witnesses,  who  are  simply  the  salaried  tesiiliers  of  thr  trusts. 

I  cannot  too  strongly  state  those  matters,  nor,  \n  a  brief  article,  can 
1  cleanly  describe  nil  of  the  complex  legal  methods  that  are  brought 
to  ln-ar  upon  their  opponents  by  the  trusts,  but  1  may  give  one  or 
two  typical  examples  of  the  methods  employed  first,  to  control 
an  art,  and  second,  to  discourage  an  inventor. 

A  few  years  ago  an  imporlnni  advance  was  made  in  a  well-known 
art.  The  invention  employed  new  and  specialized  machinery,  and 
the  application  ol  newly  discovered  data  ami  facts.  Shortly  after 
the  inventor  had  successfully  completed  his  working  system,  he 
demonstrated  it  before  a  number  of  trust  ofticials,  plainly  describing 
its  operation  and  pointing  out  its  far-reaching  possibilities.  "The 
trust"  proceeded  as  follows:  First  their  attorneys  drew  up  a  patent 
specification,  cleverly  disguised  as  a  "blanket  patent"  to  cover  the 
art  on  broad  lines,  and  then  sent  it  by  special  messenger  to  Europe 
to  tind  an  inventor  to  sign  it.  After  a  little  preliminary  work  the 
messenger  returned  with  the  document  duly  executed.  The  papers 
were  then  delivered  to  a  second  trusted  attorney,  who  was  instructed 
"to  get  it  through  the  patent  office."  The  patent  office  was  pre- 
sumably honest,  but  of  course  ignorant  of  the  true  condition,  and 
in  a  very  short  time  granted  the  patent. 

Mere  then  was  a  patent  that  cost  the  trust  a  few  thous.md  dollars 
signed,  scaled  and  delivered  upon  which  the  trust  proceeded  to  issue 
new  stock  to  the  amount  of  several  million  dollars,  a  patent  that  on 
its  face  was  genuine,  but  in  reality  was  the  grossest  fraud. 

To  keep  the  real  inventor  from  making  trouble  the  trust  allowed 
him  a  small  pittance,  kept  spies  about  him,  copied  his  private  papers, 
bribed  his  servants,  spoke  of  him  as  untrustworthy,  irresponsible, 
and  generally  cast  stones  at  him;  but  in  this  case  justice  to  the 
public,  at  least,  was  done.  The  United  States  Circuit  Court  on  the 
first  hearing  brought  under  the  fraudulent  patent  disqualified  it, 
although  in  entire  ignorance  of  its  real  history. 

We  may  well  consider  whether  this  was  an  attempt  to  restrain 
trade,  and  whether  such  attempts  are  likely  to  stimulate  invention 
by  holding  out  suitable  rewards  to  inventors. 

One  more  example  will  illustrate  a  less  heroic  and  more  common 
trust  trick.  The  United  States  Patent  Ga::ette  suddenly  discloses  the 
issue  of  a  patent  covering  an  important  invention  in  an  art.  The 
trust  attorneys  see  it.  obtain  copies  of  the  patent  from  Washington, 
and  decide  to  have  it.  The  inventor  is  looked  up  and  an  offer  to 
purchase  his  invention  is  made,  coupled  with  some  statement  to  the 
eiTect  that  one  of  the  trust's  inventors  had  worked  out  the  same 
result  some  years  before.  Now,  unless  the  inventor  sells  the  patent 
then  and  there,  he  may  be  subjected  to  the  following  coercion  :  First, 
notice  is  served  on  him  by  the  United  States  Patent  Office  that 
(although  this  patent  was  issued  to  him)  an  interference  had  been 
declared  between  his  patent  and  a  new  application.  Testimony  is 
then  taken  as  to  dates  of  invention  claimed  by  both  parties.  In  all 
probability  the  real  inventor  proves  his  priority,  and  the  contending 
application  is  dismissed ;  but — and  here  the  important  part  comes  in 
— the  trust  lawyers  are  new  in  possession  of  the  inventor's  sworn 
dates  of  invention,  back  of  which  he  cannot  go.  Another  application 
signed  by  another  applicant  is  put  into  interference  with  him.  Again 
the  dates  of  invention  are  given,  and  the  inventor  now  realizes  that 
he  has  a  hard  fight  for  his  patent  on  his  hands.  Testimony  is  taken 
(the  trust  does  not  appear  in  the  matter,  of  course)  and  the  inter- 
ference drags  along,  sometimes  for  years.  Occasionally  the  inventor 
is  visited  by  the  trust  representatives,  and  suggestions  that  he  sell 
out  are  given  him  in  a  roundabout  way.  In  99  out  of  100  cases  he 
sells  for  a  trifle  and  finds  himself  impoverished  and  unknown. 

Thus  I  have  endeavored  to  give  one  or  two  examples  of  the  trust 
practices  in  respect  to  patents  at  the  present  time.  What  these 
practices  trend  to.  where  they  will  lead  in  the  future,  what  their 
effect  will  be  on  the  growth  of  the  arts,  it  is  difficult  now  to  foresee. 
It  would  appear  that  the  trusts  must  either  have  honest,  conservative 
management,  or  that  they  must  be  controlled  by  the  firm  hand  of 
the  law. 

Already  a  wholesome  movement  is  on  hand :  The  engineers  look 
askance  upon  the  salaried  experts  who  pack  the  cards  for  the  trust 
lawyers,  and  I  think  the  courts  view  their  testimony  with  suspicion. 
The  lawyers  who  conduct  these  litigations  for  the  trusts  do  not 
impress  one  as  overscrupulous;  they  lack  the  sincerity,  the  free- 
handedness.  the  genuineness  that  goes  with  fair  dealing,  and  a  sense 
of  justice  in  their  cause;  and  as  a  matter  of  statistics,  they  far  more 
frequently  lose  than  win  their  cases.    Generally  speaking,  right  does 


prevail,  but  it  i«  purchatrd  often  by  great  sacrifice  and  sometimes 
by  financial  ruin. 

I  uni  of  the  opinion  that  many  of  the  present  evils  arising  from 
the  misuse  of  patent  control  may  be  avoided:  First  by  limiting  the 
number  of  palrnts  granted  to  those  who  clearly  disclose  invention, 
and  by  refusing  the  great  majority  of  applications  for  so-called  trib- 
utary, or  subsidiary  impr(jvcments,  for  these  applications  rarely  din- 
close  any  new  idea  and  are  usually  based  uprtn  the  particular  appli- 
cation of  well-known  engineering  (jr  scientific  data.  That  is  to  say 
they  attem|)t  to  control  the  application  of  engineering  methods  to  a 
particular  subject.  Great  numbers  of  these  "supporting"  patents 
arc  taken  out  by  corporations  in  the  name  of  their  engineers,  for 
the  reason  that  each  patent  obtained  serves  as  a  basis  for  expensive 
litigation  against  competitors.  Thus  in  one  branch  of  a  particular 
industry  I  remember  that  not  long  ago  40  separate  suits  were  brought 
against  an  alleged  infringer  who  in  reality  was  entitled  to  manu- 
facture his  apparatus  by  reason  of  the  legal  expiration  of  the  master 
patents  covering  the  fundamental  discovery  in  the  art.  Therefore, 
I  unhesitatingly  state  that  the  patent  office  should  limit  its  patent 
rights  to  the  applications  that  disclose  invention,  and  refuse  those 
based  on  engineering  equivalents  or  engineering  skill. 

Second,  I  believe  that  our  system  of  patent  litigation  is  responsible 
for  the  troubled  conditions  that  now  perplex  the  courts.  Under  the 
existing  system  of  litigation  the  court  never  or  rarely  sees  or  hears 
the  expert  witnesses,  and,  therefore,  cannot  judge  of  their  truth- 
fulness or  character.  All  expert  testimony  is  taken  before  a  stenog- 
rapher or  typewriter  who  is  nominally  an  officer  of  the  court,  but  in 
reality  has  no  power  to  enforce  the  ordinary  rules  governing  the 
taking  of  testimony,  has  no  power  to  limit  the  length  and  cost 
of  examinations  or  to  confine  the  witnesses  to  the  subject  matter  at 
issue;  consequently  the  strongest,  that  is,  the  richest  party  may  com- 
pletely exhaust  its  opponent  by  direct  or  cross-examinations  of  great 
length  (a  most  expensive  element  in  patent  litigation),  and  thus,  in 
fact,  tire  him  out. 

I  believe  that  testimony  should  only  be  given  by  qualified  experts 
satisfactory  to  the  court,  who  instead  of  being  the  accomplices  of 
the  lawyers  employing  them,  should,  in  fact,  be  court  advisers ;  men 
capable  of  fairly  advising  the  court  as  to  the  facts  and  fundamental 
data  at  issue.  Such  testimony  should  be  given  before  the  court,  and 
not  its  deputy.  It  should  be  controlled  by  the  court,  and  be  limited 
to  a  terse  and  clear  statement  of  the  principal  facts,  and  not  be 
allowed  to  generally  roam  around  on  unimportant  outlying  subjects. 

Third,  I  believe  that  the  laws  applicable  to  a  conspiracy  to  injure 
an  individual  or  a  business  by  unnecessary  litigation  should  be 
strictly  enforced,  and  possibly  modified  so  as  to  control  the  coercion 
measures  now  too  commonly  employed  by  trusts.  These  laws  should 
plainly  apply  to  those  cases  where  the  trust,  relying  on  the  absence 
of  individual  responsibility  of  its  officers,  used  its  power  to  coerce 
an  individual.  "Sell  us  your  patents  or  we  will  clean  you  out  of 
business  by  legal  expenses,"  said  the  head  of  a  patent  bureau  to  one 
of  my  friends  a  few  years  ago.  "No,"  said  he,  "I'll  fight."  "Well, 
then  fight  if  you  choose,  but  remember  I  warned  you." 

Individually  this  gentleman  was  an  honest,  conscientious,  fair- 
minded  man ;  as  the  mouthpiece  of  his  trust  he  was  a  roaring  lion, 
but  as  yet  he  has  roared  in  vain. 

In  considering  the  broad  question  of  trust  control  we  must,  how- 
ever, remember  that  many  of  these  enterprises  are  still  in  the  hands 
of  their  original  promoters ;  that  this  is  a  promoting  generation  which 
is  absolutely  certain  to  pass  away  when  the  clarifying  effect  of  less 
prosperous  times  appears.  We  must  remember  that  the  men  dic- 
tating trust  policies  are  of  a  very  temporary  type  in  general  un- 
educated in  the  true,  broad  sense.  They  are  men  who  are  primarily 
anxious  to  place  their  securities  on  a  sufficiently  remunerative  basis 
to  attract  the  public  as  purchasers.  It  is  to  be  hoped  that  they  will 
be  replaced  by  better  educated,  broader-minded  and  cleaner  men,  who 
if  they  do  not  venture  on  as  daring  financial  voyages,  will  discourage 
the  tricky  methods  now  in  vogue  for  coercing  competition  and  re- 
straining trade. 


Marconi's  Transatlantic  Work. 


According  to  a  London  dispatch,  Mr.  ^Marconi  has  stated  in  an 
interview  that  he  is  not  prepared  to  accept  any  newspaper  challenge 
to  demonstrate  transatlantic  wireless  telegraphy,  but  is  ready  to 
demonstrate,  before  any  proper  tribunal,  his  claim  that  wireless 
messages  can  be  sent  across  the  Atlantic. 


^ARCH    28,    1903. 
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The  Construction  of  Aerial  Telephone  Lines— VH. 


$Y  Arthur  V.  Abbott,  C.  E. 


ROUTES  AND  RIGHTS   OF   WAY. 

THE  selection  of  a  pole  line  route  is  a  difficult  matter,  because  a 
wise  choice  of  the  best  route  depends  far  more  upon  the  exer- 
cise of  judgment, and  the  experience  of  a  long  education  in  pole 
line  construction,  than  upon  the  application  of  any  specific  set  of  rules 
■or  formulae.  There  are  two  general  principles  which  must  never  be 
lost  sight  of.  These  are  that  the  shortest  line  and  the  straightcst  line 
is  the  best  line.  The  selection  of  routes  for  city  lines  is  governed 
by  the  location  of  the  subscribers  that  it  is  desired  to  reach,  and  by 
the  streets,  alleys,  or  other  thoroughfares  along  which  rights  of  way 
■can  be  obtained.  A  city  line  is  best  located  by  plotting  upon  a  good 
map,  showing  all  available  streets  and  alleys,  the  location  of  the 
subscribers,  and  then  reaching  the  various  groups  by  such  routes 
as  will  give  the  straightest  and  shortest  lines.  A  large  number  of 
Western  cities  have  long  blocks  which  are  split  centrally  by  alleys. 
These  are  hardly  thoroughfares  in  the  true  sense  of  the  word,  as 
they  are  rarely  wide  enough  to  allow  passage  of  two  vehicles  abreast, 
but  they  serve  as  means  for  the  delivery  of  goods  to  both  dwellings 
and  stores,  and  afiford  an  additional  access  for  light  and  air.  There 
is  usually  little  objection  to  the  erection  of  pole  lines  in  alleys,  so 
where  such  opportunities  exist  the  designer  has  comparatively  an 
•easy  task  to  select  the  most  favorable  wire  route,  compatible  with 
urban  topography.  In  older  and  Eastern  cities,  alleyways  are  les3 
frequent,  and,  of  necessity,  lines  must  be  located  along  the  traveled 
thoroughfares.  It  is  rare  to  find  a  city  so  hilly  that  any  special 
designing  is  needed  to  accommodate  pole  lines  to  vertical  changes 
in  alignment,  so  that  this  question  may  be  dismissed  from  the  con- 
sideration of  city  pole  lines. 

The  selection  of  a  proper  route  for  a  cross  country  line  is  in  some 
respects  easier,  and  in  others  more  difficult  than  the  choice  of  a  city 
route.  While  in  general  aerial  lines  follow  the  highways,  there  is 
always  the  chance  of  cutting  across  private  property  and  thereby 
■either  saving  distance  or  avoiding  ugly  and  dangerous  corners,  and 
from  this  aspect  the  choice  of  the  country  line  requires  more  con- 
sideration, and  a  more  careful  examination  of  a  proposed  route, 
than  is  necessary  in  a  city.  In  the  location  of  city  lines  the  obstacles 
presented  by  forests  or  the  crossing  of  wide  streams  are  seldom 
encountered,  but  country  lines  frequently  meet  these,  each  one  of 
which  must  be  dealt  with  according  to  the  circumstances  presented. 
In  rural  districts  the  line  must  necessarily  follow  the  contour  of 
the  country,  and  must  be  built  "up  hill  and  down  dale,"  accommo- 
dating itself  the  best  it  may  to  surface  configuration.  For  this  reason 
it  is  customary  to  proportion  the  height  of  poles  to  meet,  as  far  as 
possible,  the  requirements  of  hilly  territory  by  using  the  shortest 
poles  on  the  summits  and  the  longest  poles  in  the  valleys. 

Rights  of  Way. — In  both  city  and  country  lines  questions  of  rights 
of  way  play  an  important  part  in  the  selection  of  pole  line  routes.  In 
many  States  the  courts  have  held  that  the  erection  of  a  pole  carry- 
ing telephone  wire  imposes  an  additional  burden  upon  the  highways, 
and  that,  therefore,  telephone  companies  cannot  condemn  right  of 
way  under  eminent  domain  laws,  but  must  purchase,  or  otherwise 
■obtain  leave  to  erect  poles,  specifically  from  each  abutter.  Municipal 
franchises  have  been  construed  from  a  similar  point  of  view.  Fur- 
ther, most  telephone  companies  have  found  it  on  the  whole  to  their 
interest  to  resort  entirely  to  pacific  measures  to  obtain  necessary 
•consent  for  the  erection  of  lines,  rather  than  to  appeal  to  the  courts. 
Partially,  this  is  due  to  a  fear  on  the  part  of  telephone  companies, 
that  if  the  right  of  eminent  domain  (where  legal)  is  exercised,  ap- 
praising jurors  will  establish  such  a  measure  of  damages  for  the 
■occupancy  of  either  highway  or  private  property,  as  to  set  a  dan- 
Iferous  and  undesirable  precedent,  which,  if  established,  would  incite 
all  property  owners  to  make  an  equal  charge  for  every  pole — thus,  on 
the  whole,  raising  the  cost  of  construction  above  that  which  now 
obtains  even  when  burdened  by  such  damages  as  are  occasionally 
•demanded  by  miserly  owners. 

It  is  to  the  last  degree  desirable  that  questions  of  right  of  way 
should  be  fully  and  thoroughly  settled  prior  to  the  commencement 
of  work.  If  this  is  not  done,  the  pole  line  gang,  as  it  proceeds,  is 
hindered  and  delayed,  and  the  cost  of  erection  enormously  increased 
by  objections  which   are  sure  to  be  interposed  by  property  owners 


who  feel  that  their  just  rights  are  being  unwarrantably  invaded. 
Again,  it  is  relatively  an  easy  matter  to  secure  the  right  of  pole 
erection,  or  tree  trimming  from  an  owner  if  approached  by  a  polite 
and  tactful  right  of  way  agent.  If  construction  is  commenced  in 
the  absence  of  a  definite  and  well-understood  agreement,  the  owner 
is  likely  to  be  raised  to  such  a  pitch  of,  what  appears  to  him,  war- 
rantable indignation  as  to  render  it  impractical  to  subsequently 
secure  any  consents  whatsoever,  and  a  resort  to  the  courts,  or  a 
change  in  location,  is  the  only  remedy.  Moreover,  it  is  very  greatly 
to  the  interest  of  the  telephone  company  owning  a  pole  line  to 
secure  the  "good  will,"  cordial  friendship  and  assistance  of  all 
persons  along  the  line  of  its  routes.  It  must  be  remembered  that 
the  wire  plant  is  an  exceedingly  exposed  structure,  that  the  poles 
or  circuits  may  be  injured,  or  even  destroyed  maliciously  with  the 
greatest  facility  in  such  a  manner  as  absolutely  safe  against  de- 
tection. 

There  is  no  pole  line  that  is  always  exempt  from  accident,  and 
when  the  day  of  disaster  arrives,  the  hearty  co-operation  of  all 
abutters  is  of  the  greatest  value  as  an  aid  towards  the  repair  of 
the  wreck,  remission  of  possible  claims  for  damages  due  to  falling 
poles  and  wires,  and,  if  a  subscriber,  a  greater  tolerance  of  im- 
paired service.  To  quarrel  with  an  abutter,  on  anything  short  of 
overbearing  injustice  on  his  part,  is  in  the  end  folly.  So  by  throwing 
away  a  few  sprats,  the  telephone  company  is  likely  to  catch  a  great 
many  herrings.  Fair  and  square  business  dealings,  the  prompt  and 
honorable  fulfillment  of  all  obligations  on  the  part  of  the  telephone 
company,  with  a  manifest  endeavor  to  be  a  little  more  than  just  to 
the  property  owners,  are  sure  to  win  out  in  the  long  run. 

In  securing  rights  of  way  there  is  nothing  more  important  than 
an  explicit  and  definite  contract  with  each  property  owner,  stating 
exactly  where  and  how  poles  and  guy  stubs  shall  be  set,  and  to 
what  extent  tree  trimming  is  permitted.  For  each  location  the 
right  of  way  agent  should  secure  a  sketch,  which  may  be  conveniently 
made  in  a  manifold  copy  book.  This  sketch  should  show  the  loca- 
tion of  all  poles  and  guy  stubs  with  reference  to  the  property  lines 
of  the  owner.  A  brief  contract  should  be  drawn,  specifying  the 
number  and  location  of  poles  and  guy  stubs,  for  which  permission 
is  given  as  shown  upon  the  sketch ;  finally,  the  contract  should 
contain  a  clause  stating  specifically  the  trees  for  which  trimming 
permission  is  given,  and  how  much  trimming  is  to  be  allowed. 

All  such  contracts  should  be  made  in  duplicate  on  regular  form 
(of  which  the  following  is  a  model),  one  copy  to  be  retained  by  the 
company,  and  the  other  given  to  the  owner.  Occasionally  property 
owners  are  met  with  who  will  grant  right  of  way,  but  will  not 
sign  any  contracts.  In  negotiating  for  right  of  way,  therefore,  it 
is  always  desirable  to  make  a  party  of  two  men.  so  that  there  are 
at  least  two  witnesses  to  every  transaction. 

In  securing  rights  of  way  the  right  of  way  agent  should  plainly 
and  honestly  explain  to  each  property  owner  exactly  what  the  tele- 
phone company  proposes  to  do,  so  that  subsequently  there  may  be 
no  misunderstanding  in  the  instructions  given  to  the  foreman  for 
the  erection  of  the  line.  When  construction  is  actually  undertaken, 
the  foreman  must  be  supplied  with  a  copy  of  each  contract,  and 
instructed  to  be  particularly  careful  that  all  poles  and  guy  stubs 
planted  are  entirely  within  the  specified  height,  diameter  and  location 
recorded  in  the  contract  with  each  owner;  and  ordered  to  take  the 
utmost  pains  that  tree  trimming  is  done  in  such  a  manner  as  to 
injure  in  the  least  possible  degree  all  trees  or  shrubberies;  and  that, 
under  no  circumstances,  without  additional  special  permission  in 
writing,  should  tree  trimming  exceed  that  specified  in  the  contract. 
It  is  only  by  means  of  dealings  which  are  perfectly  honorable  and 
above  board,  and  in  which  the  telephone  company  is  clearly  within 
the  rights  that  it  has  secured  prior  to  commencement  of  work,  that 
it  is  possible  to  establish  any  tolerable  modus  vivendi  with  property 
owners  along  the  lines  of  open  wire  routes. 

While  all  legal  questions  of  importance  should  be  referred  to 
counsel,  general  managers  and  superintendents  can  gather  valuable 
mformation,  and  inform  themselves  in  a  general  way,  as  to  right 
of  way  questions,  by  consulting  Keasbey,  on  "Electric  Wires" ; 
Croswell,  on  "The  Law  Relating  to  Electric  Wires."  or  Joyce,  on 
"The  Law  of  Electricity." 

RIGHT   OF    WAY    CONTRACT. 

(Form .) 

The Telephone  Company. 

In  consideration  of  the  building  by  the 
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Telephone  Company,  of  a  telrphone  line  from to 

to  be  located 
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A  IMca  for  the  Skyscraper. 


And    the    further   consideration    of 

thr  receipt  of  which  ia  hereby  acknowledged  well  and  truly  paid  to, 

and  received  by 

the  luidersigned,  do  hereby  agree  both  for ,  jointly  and 

*int;ly,  and  for heirs,  assign!),  and  irgal  representatives,  jointly 

and  singly,  to  permit  the  snid  'I'dephone  Company,  and  its  assigns, 
to  erect  and  perpetually  maintain  the  following  specified  poles,  guys, 
guy  stubs,  and  attachments ;  and  also  to  cut,  trim,  or  remove  the 
following  specified  trees  and  shrubbery,  as  may  be  necessary  to 
permit  of  the  free  and  unobstructed  passage  of  all  the  wires,  cables 
and  other  attachments  that  said  poles  may  now,  or  in  the  future, 
carry.  And agree  said  trimming  may  be  re- 
peated from  time  to  time  in  the  future,  whenever  the  growth  of 
said  trees  or  shrubbery  may  render  it  necessary. 

If  said  telephone  line  is  not  completed  within years  from 

the  above  date,  or  if  in  the  future  said  company,  or  its  assigns  shall 
abandon  its  line,  or  shall  discontinue  the  use  thereof  for  a  period  of 
one  year  or  more,  then  this  contract  shall  be  null  and  void,  and  all 

rights  thereunder  shall  revert  back  to or 

heirs,  assigns,  or  legal  representatives. 

In  witness  whereof hand are  affi.xed 

this day  of 

Witness 


THE   ADVISABLE   CAPACITY    OF    POLE    LINES. 

Opinion  as  to  the  desirable  capacity  of  open  wire  lines  varies 
greatly.  Formerly  lines  of  twenty  or  even  thirty  cross  arms  have 
been  constructed,  but  such  lines  are  now  only  matters  of  history.  In 
general,  two-pin,  four-pin,  six-pin  and  ten-pin  cross  arms  are  rec- 
ognized as  standard  sizes  for  arm  design.  Occasionally  twelve-pin 
arms  are  used,  but  these  are  too  rare  to  be  standard,  and  when  no 
more  than  four  wires  are  needed,  brackets  are  commonly  employed. 
The  two-pin  cross  arm  is  used  where  but  a  single  circuit  is  needed, 
but  is  usually  employed  for  lighting  or  power  circuits.  Four,  six 
and  ten-pin  arms  are  used  for  a  corresponding  number  of  circuits. 
The  tendency  now  seems  to  lie  in  the  direction  of  the  substitution 
first  of  aerial  cable,  and  then  of  underground  construction  when 
any  considerable  number  of  circuits  are  needed.  The  best  practice 
inclines  to  the  design  of  a  35-foot  line,  carrying  three  or  four  cross 
arms.  As  soon  as  these  are  filled,  a  50-pair  aerial  cable  should  be 
erected  and  the  circuits  transferred  to  the  cable,  thus  releasing  the 
open  wire  and  permitting  it  to  do  duty  over  again.  As  soon  as  the 
SO-pair  cable  is  full  a  lOO-pair  cable  should  be  placed  upon  the 
other  side  of  the  poles.  When  this  loo-pair  cable  is  exhausted,  the 
line  is  carrying  180  wires,  and  at  this  point,  or  even  before,  under- 
ground construction  is  to  be  recommended  as  more  economical. 


The  Electric  Club  of  Pittsburg,  Pa. 


The  first  annual  report  of  the  Electric  Club  of  Pittsburg,  Pa.,  is 
issued  in  the  form  of  an  attractive  booklet  under  date  of  March  19, 
1903,  the  anniversary  of  the  club's  organization.  This  pamphlet, 
of  artistic  design  and  illustration,  gives  the  constitution  and  mem- 
bership of  the  club,  the  scope,  plans  and  personnel  of  the  various 
committees,  and  an  outline  of  the  work  accomplished  and  proposed. 
A  feature  of  this  work  which  has  proven  very  valuable  is  the 
formation  of  classes  for  the  study  of  technical  subjects  under  the 
instruction  of  various  engineers  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  These  classes,  or  "sections,"  constitute 
"self-exciting"  engineering  societies  within  the  parent  body,  each 
section  pursuing  a  separate  and  definite  line  of  study. 

As  a  further  aid,  there  is  a  well-equipped  technical  library,  in- 
cluding the  various  electrical  and  mechanical  magazines.  The  social 
side  of  life  is  directed  by  the  committees  in  charge,  of  which  not  the 
least  is  that  known  as  the  "Ladies'  Committee" — an  ever-to-be-desired 
element  in  any  club.    The  club  has  proved  a  decided  success. 


In  addressing  the  Nineteenth  Century  Club  recently  on  the  subject 
of  "Skyscrapers  and  their  Consei|uenccs,"  Mr.  Reginald  I'elhain 
Moltoii,  M.  I'..,  dealt  with  some  of  the  xsthctical  and  general  denun- 
ciations to  which  the  tall  buildings  have  been  subjected,  and  pre- 
sented the  relatively  superior  importance  of  the  mechanical  engi- 
neering featmcs  of  the  tall  office  building  and  hutel,  with  some  of 
the    following  considerations: 

The  tall  building  is  no  longer  an  experiment,  but  a  fixed  element 
in  the  existence  of  the  metropolis,  in  which  it  has  special  .source 
for  existence  and  increase.  The  whole  island  of  Manhattan  comprises 
but  19.65  square  miles,  in  which  the  old  form  of  two-story  building 
has  so  far  disappeared  that  there  are  but  524  classed  in  that  humble 
category. 

It  is  an  illustration  of  the  actual  need  of  height— merely  as  a 
means  of  increase  of  the  area  available  for  the  populace,  that  if  the 
present  residents  in  tenements,  flats,  apartment  and  apartment  hotels, 
who  aggregate  over  1,700,000,  were  to  be  afforded  a  separate  home 
at  an  average  of  6  to  each  small  dwelling  they  would  cover  an  area 
exceeding  the  entire  area  of  the  island  by  12,576  acres,  without  allow- 
ance for  parks,  avenues,  streets,  docks,  railways  or  business  buildings 
of  any  sort. 

The  particular  justification  of  the  so-called  "skyscraper"  has  been 
and  is  in  the  congested  business  district  forming  the  extremity  of 
the  island,  but  also  forming  the  center  of  the  metropolis.  This  area 
comprises  but  960  acres  in  all,  including  streets  and  the  city  park, 
and  the  erection  of  tall  buildings  has  actually  added  a  floor  area 
of  179  acres,  or  nearly  one-fifth  to  the  total,  this  addition  being 
placed  in  the  positions  where  most  required  and  making  it  possible 
to  conduct  various  businesses  by  an  increasingly  large  number  of 
persons  occupied  therein,  in  a  much  more  convenient  and  rapid 
manner  than  is  the  case  in  other  cities  where  the  members  of  a 
trade  or  profession  are  widely  scattered.  The  result  has  been  to 
bring  more  business  firms  to  New  York,  and  to  promote  the  vast 
accumulation  of  its  business  and  trade.  These  being  the  motive 
forces  by  which  the  tall  building  has  been  required,  it  is  useless  for 
aesthetical,  artistical  and  architectural  critics  to  waste  their  energies 
in  denunciation  and  protest  against  the  lofty  structures  when  these 
are  justified  in  their  location.  And  incidentally  it  must  be  also  said 
that  those  criticisms  do  not  appear  to  be  unanimous  nor  to  be 
shared  by  the  general  public,  since  it  is  evident  that  the  great  offices 
have  a  special  attraction  to  visitors  and  form  one  of  the  objects  of 
sightseers  of  all  tastes  and  nationalities.  That  they  are  in  many 
cases  crude,  overbearing  and  lamentable  failures  in  appearance  is 
only  repeating  what  architects  generally  admit,  but  the  art  of  their 
outside  design  (their  proportions  being  an  element  of  circumstance 
and  location  and  not  influenced  by  the  designer)  has  advanced  with 
a  better  understanding  by  the  professional  designers,  particularly  in 
the  direction  of  avoiding  that  superfluity  of  petty  decoration  which 
is  so  dear  to  the  heart  of  that  large  proportion  of  architects  who 
insist  in  regarding  themselves  as  artists.  In  effect  the  nearer  the 
designer  has  come  to  the  realization  of  the  fact  that  decorative  treat- 
ment of  such  structures  as  chimney  stacks,  bridge  towers,  engine 
frames  and  business  machines  or  skyscrapers,  is  out  of  place,  and 
therefore,  out  of  art,  the  more  appropriate  has  the  outside  appear- 
ance of  the  building  been. 

It  is  too  patent  to  need  remark  that  the  elements  in  which  the 
tenants  of  such  buildings  are  concerned  are  all  interior  and  are 
mainly  of  a  mechanical  or  engineering  nature. 

Given  a  sufficient  access  of  air  and  light,  in  the  possession  of  which 
the  owners  of  these  properties  may  be  left  to  fight  their  own  battles, 
the  special  questions  in  the  exterior  appearance  and  proportions  of 
these  vast  buildings,  in  which  the  public  has  a  vital  interest,  are 
the  depreciation  of  the  public  streets  of  light  and  air,  by  the  crowd- 
ing together  of  such  structures,  the  misuse  of  public  property  such 
as  stoop  areas  and  vault  privileges  under  sidewalks,  the  disfigure- 
ment caused  by  lofty  dead  walls  and  their  possible  nuisance  in 
future  advertising,  and  the  disproportionate  demand  created  by  the 
addition  of  the  height  of  the  buildings  for  the  public  convenience  of 
water.  On  these  subjects  much  may  be  written  and  said,  and  in 
them  the  public  has  rights  which  have  been  hitherto  ignored.  The 
tall  buildings  only  exist  by  the  use  of  some  of  these  public  con- 
veniences, and  should  be  made  to  bear  their  due  proportion  of  the 
original  cost  and  existing  value. 


March  28,  1903. 
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A  Switchboard  Model. 


By  Arthur  B.  Weeks. 

Soon  after  the  first  three  generators  with  their  five-feeder 
switches  were  put  in  operation  at  the  Niagara  Falls  power  house  it 
was  early  made  manifest  that  any  method  which  would  reduce  ac- 
cidents due  to  switching  to  a  minimum,  would  be  of  great  value. 
The  accompanying  diagram  is  that  of  a  model  devised  by  one  of  the 
electricians  for  his  use  when  in  charge  of  the  switchboard. 

Whenever  a  generator,  feeder  or  exciter  was  changed  from  one 
bus-bar  to  another,  he  changed  the  small  wires  on  the  model  ac- 
cordingly, so  that  he  always  had  a  working  model  before  him. 
Since  the  several  switches  here  mentioned  are  all  beneath  the  slate 
floor  of  the  switchboard,  there  is  nothing  but  the  position  of  the 
short  levers  on  the  panels  on  the  platform  to  indicate  what  bus-bars 
they  are  on. 

The  rotary  exciters  shown  have  connections  both  on  the  alternat- 
ing and  direct-current  bus-bars.   This  is  due  to  the  fact  that  they 


SWITCHBOARD   MODEL. 

are  driven  by  alternating  current,  and  deliver  direct  current  to  bus- 
bars for  field  excitation. 

The  "Kodak"  is  a  direct-connected,  direct-current  unit,  used  to 
start  up  the  plant  after  a  shut  down.  As  four  turbine-driven  ex- 
citers have  been  added  to  the  plant  since,  the  "Kodak"  is  now  sel- 
dom used. 

One  who  has  watched  the  growth  of  the  Niagara  Falls  power 
plant  knows  that  all  of  the  s,ooo-hp  feeders  here  shown  are  used 
to  supply  the  long  distance  lines. 


Trials  of  Commercial  Automobiles  in  New  York  City. 


The  Automobile  Club  of  America  has  issued  the  following  pros- 
pectus for  the  commercial  vehicle  contest  which  the  club  will  hold 
on  May  20  and  21 : 

General  Conditiojis.— The  Automobile  Club  of  America  will  hold 
on  May  20  and  21  a  contest  for  commercial  vehicles  which  will  be 
open  to  all  types  of  self-propelled  vehicles  used  for  commercial 
purposes,  made  in  the  United  States  or  abroad. 

Observers. — There  shall  be  an  observer  on  every  vehicle. 

Sto/ts. — The  contest  shall  cover  two  days.  On  the  first  day  vehicles 
in  all  classes  shall  cover  the  route  without  stops,  except  those  that 
are  involuntary.  On  the  second  day  they  shall  cover  the  route, 
making  various  specified  stops,  according  to  their  classes. 

Route. — The  route  shall  be  twenty  miles  long  consisting  of  a  run 
from  the  club  house  at  Fifth  Avenue  and  Fifty-eighth  Street  to  the 
Battery  at  the  foot  of  Broadway;  from  the  Battery  up  town  and 
through  the  northern  part  of  the  city  and  back  to  the  club  house. 


Vehicles  in  all  classes  to  go  twice  over  this  route  (40  miles)  on  each 
day  of  the  contest 

Load. — Each  contestant  shall  furnish  his  own  dead  load,  consist- 
ing of  whatever  material  he  may  see  fit  to  carry,  which  shall  be 
weighed  and  checked  by  the  Contest  Committee.  The  committee 
will  provide  at  the  starting  station  a  certain  amount  of  ballast,  in 
convenient  form,  to  be  available  to  supply  any  deficiencies  in  con- 
testants' loads. 

Tare. — Contestants  will  be  required  to  report  to  the  committee's 
representatives  at  the  weighing  station  on  the  day  before  the  con- 
test with  their  vehicles  empty,  so  that  they  may  be  weighed  in  that 
condition,  and  again  (with  their  dead  load  on  board)  on  the  morning 
of  each  day  of  the  contest,  to  be  weighed  and  checked  by  the  com- 
mittee. 

Cost  of  Operation. — The  amount  of  gasoline,  electricity,  coal,  etc., 
consumed  (which  shall  be  furnished  by  contestants)  will  be  meas- 
ured and  the  cost  of  operation  per  ton  mile  ascertained. 

Electric    Vehicles.— Thert   shall    be   a   class    for  electric   vehicles. 
All  electric  vehicles  shall  be  required  to  go  twice  over  the  twenty- 
mile  route  on  each  day.     They  shall  be  allowed  one  stop  not  ex- 
ceeding three  hours  for  re-charging  batteries,  the  time  of  such  stop 
and  the  amount  of  current  taken  to  be  recorded  against  the  vehicle. 
Ampere  meter  and  voltmeter  readings  will  be  taken  each  day  before 
and  after  the  run,  and  before  and  after  all  intermediate  re-chargings. 
Electric  vehicles  shall  be  subdivided  into   four  classes  as   follows : 
Firs*  Class — To  carry  a  dead  load  of  750 
pounds.      (To  make  100  specified  stops  on 
second  day's  run.)     Second  Class — To  carry 
a  dead  load   of  2,000  pounds.      (To   make 
100   specified   stops  on   second   day's   run.) 
Third  Class — To  carry  a  dead  load  of  3,500 
pounds.      (To   make  20  specified   stops  on 
second  day's  run.)     Fourth  Class — To  carry 
a  dead  load  of  10,000  pounds.     (To  make 
10    specified    stops    on    second    day's    run.) 
Each  vehicle  must  carry  a  dead  load  of  at 
least  75  per  cent,  of  its. own  weight  in  addi- 
tion to  the  driver  and  observer. 

AWARDS. 

Medals  will  be  awarded,  based  on  econ- 
omy in  cost  of  operation  and  time  consumed 
in  covering  the  cost  within  the  legal  limit 
of  eight  miles  per  hour,  as  follows : 

750- Pound    Class    (Electric,    Steam    and 
Gasoline). — A   gold    medal    to    the    vehicle 
making  the  best  performance,  a  silver  medal 
to  the  vehicle  making  the  second  best  per- 
formance, and  a  brSnze  medal  to  the  vehicle  making  the  third  best 
performance. 

2,000-Pound  Class  (Electric,  Steam  and  Gasoline). — A  gold  medal 
to  the  vehicle  making  the  best  performance,  a  silver  medal  to  the 
vehicle  making  the  second  best  performance,  and  a  bronze  medal  to 
the  vehicle  making  the  third  best  performance. 

3.500-Pound  Class  (Electric,  Steam  and  Gasoline). — A  gold  medal 
to  the  vehicle  making  the  best  performance,  a  silver  medal  to  the 
vehicle  making  the  second  best  performance,  and  a  bronze  medal  to 
the  vehicle  making  the  third  best  performance. 

10,000-Pound  Class  (Electric,  Steam  and  Gasoline). — A  gold 
medal  to  the  vehicle  making  the  best  performance,  a  silver  medal  to 
the  vehicle  making  the  second  best  performance,  and  a  bronze  medal 
to  the  vehicle  making  the  third  best  performance. 

Certificates  will  also  be  awarded,  stating  the  performance  of  the 
vehicle. 


Automobile  Exposition  at  Brussels. 


Consul  Roosevelt  reports  from  Brussels  that  an  international  ex- 
position of  automobiles  and  motor  cycles  was  held  February  7  to  16 
in  the  Cinquantenaire  Park,  at  Brussels.  The  hall  was  partly 
illuminated  by  electricity.  There  were  150  exhibits.  One  solidly 
constructed  truck,  which  was  immediately  bought  for  the  Conge 
Free  State,  had  a  carrying  capacity  of  6  tons  and  hauling  capacity 
of  6  additional  tons:  average  speed  per  hour,  12  kilometers  (7.4; 
miles).  The  consumption,  either  alcohol  or  petroleum,  was  1 
liter  (1.05  quarts)  for  3  kilometers  (1.86  miles),  and  its  capacity 
permitted  a  run  of  over  90  miles  without  refilling. 
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Autobiography  of  Mr.  Charles  Proteus  Steinmeiz. 

Mr.  Herbert  Wallace  contribute!!  tu  the  Marcii  niiinbcr  ui  Succt'ss 
a  well-written  anil  extremely  interesting  account  of  an  interview 
with  Mr.  Charles  Proteus  Stcinniet/.  The  first  portion  of  the  article 
contanuH  expre.ssioiis  of  opinion  on  the  various  electrical  problems 
of  the  (lay  which  are  admirable  in  their  lucidity  and  in  the  firm  grasp 
of  the  various  subjects  to  which  they  refer.  W'c  reprint  below  the 
autobiographical  section  of  the  article : 

"I  was  born  April  y,  1865,  in  Ureslau,  Germany,"  he  said;  "1  did 
not  go  to  school  until  I  was  seven  years  old,  when  my  father  sent 
me  to  the  best  one  available.  lie  was  always  interested  in  scientific 
subjects,  and  I  think  it  must  have  been  from  him  that  I  ac(iuired  my 
interest  along  those  lines.  For  twelve  years  I  attended  the  gym- 
nasium, as  the  school  is  called  there.  Then  I  went  to  the  university, 
in  the  same  city.  As  a  boy  at  home,  I  had  a  small  chemical  lab- 
oratory, and  used  to  spend  a  good  deal  of  time  in  it,  but  1  joined  in 
all  the  sports  and  amusements  of  the  time.  In  the  gymnasium  I 
was  always  interested  in  mathematics.  It  happened,  during  the  last 
year  there,  that  the  professor  gave  additional  lectures,  which  1  at 
tended.  These  lectures  helped  me  a  great  deal,  and,  when  I  entered 
the  university,  I  was  in  advance  of  the  regular  class.  I  want  to 
say  that  absolutely  all  the  success  I  have  had  has  been  due  to  my 
thorough  study  of  mathematics. 

"I  went  to  the  university  to  study  mathematics  and  astronomy.  It 
was  somewhat  before  the  time  of  electrical  engineering.  The  arc 
and  incandescent  lamps  did  not  e.xist,  except,  perhaps,  as  curiosities. 
Then  I  became  interested  in  physical  science,  and  studied  physics, 
and.  later  on,  natural  history.  It  was  some  time  before  I  began  the 
study  of  electrical  engineering,  and  then,  strangely  enough,  it  was 
chiefly  because  of  my  friendship  for  a  fellow  student  who  was  pur- 
suing that  subject,  ^\'hen  I  commenced,  I  had  no  thought  of  niakiuR 
any  practical  application  of  it;  I  merely  wanted  to  know  soiniiliiiig 
about  the  subject. 

"My  father  had  a  fairly  good  government  position,  but  he  was  not 
able  to  supply  me  with  an  unlimited  amount  of  money.  He  had 
sufficient  income  so  that  I  knew  I  could  always  live  at  home.  The 
result  was  that  I  did  not  hurry  through  the  university,  but  studied 
for  five  years  there.  I  wanted  to  be  independent,  however,  and  so 
I  undertook  tutoring  in  mathematics.  I  had  a  practical  monopoly 
of  the  business  of  preparing  deficient  gymnasium  students  for  grad- 
uation, due  to  my  knowledge  of  the  needs  of  the  university  courses, 
and  the  peculiarities  of  the  professors,  and  so  I  could  pick  the  men 
I  wanted  to  tutor.  The  work  gave  me  a  small  income,  enough  to 
carry  me  along. 

"I  was  twenty  years  old  when  I  met  my  electrical  engineer  friend. 
It  was  through  him,  also,  that  I  became  connected  with  the  Social 
Democratic  party.  We  used  to  meet  in  different  rooms  and  discuss 
Social  Democracy.  We  talked  of  revolutionizing  the  world  without 
any  consideration  of  feasibility,  just  as  young  men  are  likely  to  do; 
but,  for  all  that,  it  was  very  interesting.  It  really  did  me  a  great 
deal  of  good,  though  now,  you  see,  I  have  somewhat  reformed.  I 
began  to  learn  more  about  men,  and  studied  workingmen,  their  ways 
of  living,  etc.  I  wanted  to  know  how  they  look  at  things.  Of  course, 
all  this  socialistic  business  was  secret.  It  happened  that  the  editor 
of  the  Socialist  paper  there  was  suspected  and  imprisoned,  and, 
without  the  knowledge  of  my  father,  I  became  editor  of  the  paper. 
There  was  quite  a  band  of  us,  and,  to  divert  the  police,  we  got  a 
Polish  fish-vender  to  be  recorded  as  the  responsible  editor.  The 
fish-vender  could  not  read  or  write,  but  we  arranged  to  give  him.  as 
compensation,  the  left-over  copies  of  the  paper. 

"For  several  months,  while  I  was  a  student,  I  was  the  editor  of 
three  publications — the  weekly  Socialist  paper,  a  weekly  issue  of 
Popular  Science  Leaflets,  and  the  Popular  Science  Fortnightly.  Part 
of  the  time,  however,  the  latter  two  papers  did  not  appear,  because 
of  difficulties  with  the  printer  and  the  paper  dealer.  None  of  the 
writers  for  any  of  the  publications  was  paid  for  his  work,  and  I 
never  received  a  cent  for  mine.  It  was  done  for  the  good  of  the 
cause  and  for  amusement. 

"Finally,  the  police  confiscated  the  Socialist  paper.  They  arrested 
the  supposed  editor,  the  Polish  herring  man,  and  wrote  out  a  state- 
ment for  him  to  sign,  but  he  could  not  write  his  own  name.  He 
and  several  others,  among  them  my  electrical  engineer  friend,  were 
thrown  into  prison,  and  the  government  officials  were  sure  they  had 
all  the  leaders,  and  that  the  movement  had  been  effectually  broken 


up.  Shortly  afterwards  wc  reorganized  the  paper  and  went  on  as. 
before.     l"ew  of  the  real  leaders  had  been  discovered. 

"Wc  founil  a  very  ingenious  way  to  communicate  with  the  pris- 
oners. A  friend  of  mine,  who  was  imprisoned  with  the  rest,  was,  at 
the  time,  preparing  his  graduation  thesis,  lie  was  allowed  to  send 
out  to  me  for  some  liteialure  on  the  subject.  Among  other  things 
he  asked  for  was  mailer  about  a  certain  electrical  constant.  Instead 
of  the  customary  denotation  of  the  constant  (the  Greek  letter  K), 
he  wrote  the  chemical  formula,  NaCI.  1  at  once  noticed  this,  and 
giiebsed  that  he  had  written  something  on  the  paper  in  salt ;  so  I 
dipped  the  paper  in  a  silver  solution,  and  was  enabled  to  read  his 
letter  to  me.  We  were  then  allowed  to  send  him  some  solutions  to 
use  in  deaning  his  teeth.  I  also  managed  to  send  him  in  some  blot- 
ting paper  which  had  previously  been  dipped  in  some  chemical.  I 
would  then  write  him  a  letter  in  this  chemical  and  he  would  dip 
it  in  the  tooth  wash  and  develop  it.  In  this  manner  we  corresiioiidcd 
regularly,  and  by  this  means  my  friend  was  enabled  to  send  and  re- 
ceive love  letters  to  and  from  his  Hanccc.  The  correspondence  was 
absolutely  reliable,  and  was  never  detected.  Wc  were  kpt  informed 
of  what  was  going  on  in  the  prison,  and,  when  the  police  examined 
outside  witnesses,  we  were  enabled  so  to  coach  them  that  the  same 
evidence  was  brought  out  as  had  been  produced  by  examination 
within  the  prison. 

"Then  came  an  important  turning-point  in  my  career.  Wc  had 
grown  bolder,  and  had  sent  a  delegate  to  the  Socialistic  Congress  in 
Switzerland.  The  police  began  to  suspect  and  to  watch  my  move- 
ments. They  first  tried  to  drive  me  out  of  the  university  by  pre- 
ferring charges  against  me  to  the  president.  They  failed  in  this, 
and  then  I  learned  that  they  were  about  to  arrest  me.  I  decided  to 
visit  a  theological  friend  who  lived  on  the  Austrian  border,  and 
wrote  him  a  post  card  so  that  the  police  might  see  it.  As  soon  as 
I  arrived  at  my  friend's  home,  I  slipped  across  the  Austrian  border. 
I  hurried  to  Vienna,  and  then  made  my  way  into  Switzerland.  The 
proceedings  against  me  were  continued  on  the  court  records  for 
several  years,  but  nothing  was  ever  done,  and  the  action  was  finally 
dropped  for  lack  of  evidence.  The  name  of  my  friend  is  still  seen 
frequently  in  foreign  scientific  publications. 

"At  the  time  of  my  flight  from  Germany,  I  was  engaged  in  writing 
my  thesis,  a  mathematical  subject — very  complex — afterwards  pub- 
lished in  Germany.  I  had  saved  some  money  for  the  publication  of 
the  thesis,  but  most  of  this  went  for  traveling  expenses.  I  did  not 
have  much  when  I  arrived  at  Zurich,  but  I  rented  a  room,  paid  the 
rent  for  a  month  in  advance,  and  then  gathered  my  friends  there  for 
a  dinner  to  celebrate  my  escape.  The  next  day  I  found  I  had  just 
enough  supplies  to  last  me  two  days.  I  had  previously  written  a 
book  on  'Astronomy,'  and  had  arranged  to  put  it  into  the  hands  of 
a  small  but  responsible  publishing  house.  So  I  wrote  to  the  pub- 
lishers for  money,  and  they  agreed  to  give  me  thirty-seven  francs 
(about  seven  dollars  and  thirty  cents)  a  month.  That  was  quite  a 
lot  of  money  for  a  student.  Then  I  happened  to  meet  one  of  the 
big  lights  in  the  Democratic  party,  a  senator.  He  was  one  of  the 
owners  of  a  political  paper,  and,  through  him,  I  secured  a  commis- 
sion to  write  a  series  of  articles  on  popular  astronomy  for  the  paper. 
I  received  two  dollars  for  each  article,  and  one  was  used  every  two 
or  three  weeks. 

"Before  I  left  Germany  I  had  intended  to  become  a  chemist.  Be- 
cause I  was  a  Socialist,  I  could  not  bring  myself  to  accept  a  gov- 
ernment position,  and  I  could  not  have  earned  a  living  at  mathe- 
matics except  in  a  government  position.  Electrical  engineering 
really  did  not  then  amount  to  anything  in  Germany,  and  chemistry 
seemed  the  only  field  in  which  I  could  make  a  good  living.  When 
I  reached  Switzerland,  however,  I  decided  to  take  up  mechanical 
engineering.  I  knew  much  about  a  good  many  things,  but  nothing 
by  which  I  could  make  a  living.  Obviouslj',  my  political  career  was 
ended. 

"I  had  arrived  in  Zurich  in  June,  1888.  I  studied  privately  during 
the  summer,  and  in  the  fall  entered  the  Polytechnic  School  with  an 
elective  course  made  up  of  mechanical  engineering,  turbine,  steam 
engine,  bridge  construction,  designing,  etc.  A  friend  and  I  lived 
together,  and  cooked  our  own  meals.  The  following  year  my  friend's 
guardian  directed  him  to  go  to  America,  and  I  decided  to  go  with 
him. 

"We  sailed  in  the  steerage  on  a  French  liner,  paying  seventy-five 
francs  from  Zurich  to  New  York.  I  have  crossed  the  ocean  since, 
in  the  first  cabin,  but  I  have  not  had  so  pleasant  a  voyage  since  as 
was  that  one  in  the  steerage. 
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"I  could  read  Latin  and  Greek  readily,  and  started  to  learn  Eng- 
lish on  the  ship.  I  carried  with  me  two  letters  of  introduction  from 
the  editor  of  the  Electrotechnische  Zeitschrift,  and  a  commission 
to  write  a  series  of  letters  from  America  for  that  paper.  Through 
one  of  the  letters  I  succeeded,  finally,  in  getting  a  position. 

"When  we  landed  in  this  country  my  friend  and  1  went  to  Brook- 
lyn, N.  Y.,  to  live.  Day  after  day  we  tramped  about  the  great  city, 
looking  for  work.  One  of  my  letters  of  introduction  was  addressed 
to  Mr.  Eickemeyer,  who  had  a  small  electrical  plant  in  Yonkers.  I 
went  to  see  him,  and  he  promised  to  write  to  me  later,  about  a  place, 
but  he  probably  forgot  about  me,  and  I  did  not  hear  from  him.  Then 
I  went  to  see  him  again  and  he  told  me  to  report  the  following 
Monday,  and  begin  as  a  draughtsman,  at  a  salary  of  twelve  dollars 
a  week.  My  friend  also  succeeded  in  getting  a  place,  and  we  took 
up  our  former  housekeeping  plan  together,  in  a  room  in  New  York 
City.  I  had  to  get  up  very  early,  prepare  breakfast  and  go  to 
Yonkers. 

"Our  plan  worked  very  well,  with  but  one  drawback.  We  could 
never  agree  as  to  who  should  wash  the  dishes.  We  were  both  good 
cooks  and  managed  to  live  cheaply  and  well,  but,  after  a  year  of  this 
life,  my  friend  had  his  fiancee  come  from  Germany,  and  they  were 
married.     Then  I  moved  to  Yonkers,  to  be  nearer  my  work." 

From  a  draughtsman  at  twelve  dollars  a  week,  able  to  speak  Eng- 
lish very  imperfectly,  Mr.  Steinmetz  has  become,  as  I  have  already 
stated,  one  of  the  greatest  of  electrical  engineers,  a  consulting  expert 
to  whom  other  engineers  are  accustomed  to  go  for  solutions  of  diffi- 
cult problems. 

"How  did  I  come  to  be  graduated  from  draughting?"  he  asked,  in 
reply  to  a  question.  "Well,  it  was  a  very  simple  thing.  One  day 
Mr.  Eickemeyer  happened  to  come  into  the  room  where  we  were 
working,  and  he  was  in  a  great  rage  because  he  had  stained  his 
fingers  with  aniline  ink  and  could  not  get  it  ofif.  I  told  him  to 
use  a  certain  acid,  diluted,  and  the  ink  would  come  off  at  once. 
The  result  was  as  I  said,  and  he  was  so  pleased  that  afterwards  he 
invited  me  into  his  office,  and  we  gradually  became  acquainted.  I 
was  able  to  be  of  some  assistance  to  him,  so  he  raised  my  salary 
and  kept  me  working  more  with  him.  He  put  me  in  charge  of  all 
new  and  experimental  work,  and  I  had  to  look  after  the  men,  make 
patent  drawings,  and  see  that  everything  was  properly  done  at  the 
factory.  I  studied  every  night  until  after  midnight,  and,  during 
the  first  two  or  three  years  there  I  wrote  a  number  of  scientific 
papers." 

It  was  not  long  before  the  leaders  in  electrical  manufactures  saw 
the  advantages  of  combination,  and  scores  of  such  factories  as  the 
Eickemeyer  plant  joined  to  make  one  of  the  greatest  electrical  com- 
panies in  the  world.  Each  one  of  these  smaller  plants  had,  of  neces- 
sity, its  expert  man,  and,  naturally  enough,  the  combined  concern 
needed  a  chief  of  experts.  The  man  was  ready,  a  man  who  knew, 
and  thus  the  hard-working,  hard-studying  engineer  and  inventor, 
Steinmetz,  came  into  his  own. 


Recent  Electrochemical  Developments. 


By  Clinton  P.\ul  Townsend. 


SILOXICON. 

"Siloxicon"  is  a  term  destined  to  become  as  familiar  to  the  com- 
mercial world  as  "Carborundum."  It  is  the  name  of  a  new  com- 
pound, or  class  of  compounds,  discovered  by  Mr.  Acheson,  con- 
sisting of  carbon,  silicon  and  oxygen  in  chemical  combination,  and 
possessing  physical  and  chemical  properties  of  great  importance  to 
the  metallurgical  arts. 

Siloxicon  is  described  in  Mr.  Acheson's  patents,  assigned  to  the 
Acheson  Company,  of  Niagara  Falls,  as  amorphous  grey-green 
when  cold  and  light  yellow  when  heated  to  300°  F.,  or  above ;  very 
refractory  to  heat,  insoluble  in  molten  iron,  neutral  toward  basic 
and  acid  slags;  indifferent  to  all  acids  save  hydrofluoric;  unattacked 
by  hot  alkaline  solutions;  and  self-binding  to  such  degree  that  the 
use  of  a  separate  binding  agent  is  not  essential  in  forming  it  into 
crucibles,  furnace  linings,  fire-bricks,  and  such  other  articles  as 
may  with  advantage  be  made  from  it.  The  articles  may  be  formed 
by  merely  moistening  the  pulverulent  material  with  water,  molding 
and  firing,  or  a  carbonaceous  or  other  binding  agent  may  be  used 
if  desired.  As  suggested  uses  for  the  new  material  the  inventor 
names  refractory  linings  for  furnaces  or  converters ;  crucibles,  fire- 


bricks, muffles,  tuyeres,  etc.,  and  the  properties  of  the  body  as  above 
detailed  sufficiently  demonstrate  its  peculiar  value  for  these  pur- 
poses. A  crucible  composed  of  a  material  which  is  insoluble  in 
molten  iron,  unattacked  by  its  slag,  and  unaffected  by  furnace  gases, 
possesses  qualities  which  are  scarcely  to  be  found  combined  in  any 
substance  heretofore  in  the  hands  of  metallurgists ;  add  to  these 
the  self-binding  character  which  permits  the  construction  of  the 
crucible  without  the  introduction  of  any  extraneous  matter,  and 
the  material  becomes  unique. 

Siloxicon  is  a  product  of  the  partial  reduction  of  silica  by  carbon, 
and  has  been  prepared  by  Mr.  Acheson  in  an  electric  furnace  of  the 
resistance  type,  but  under  regulated  temperature  conditions.  The 
charge  used  may  vary  in  composition,  but  a  mixture  of  two  parts 
of  silica  with  one  part  of  carbon  is  given  as  suitable,  sawdust  being 
added  if  desired  to  increase  the  porosity  of  a  fine  mixture  and  its 
carbon  content  being  considered  in  the  preparation  of  the  charge. 
The  temperature  of  formation  of  siloxicon  is  less  than  that  required 
for  the  production  of  carborundum,  as  at  or  about  the  temperature 
of  formation  of  the  latter  compound,  siloxicon  is  decomposed,  and 
passes  in  part  into  carborundum,  much  in  the  same  manner  as 
carborundum,  at  a  still  higher  temperature,  passes  into  graphite. 

A    NEW    REDUCING    AGENT. 

The  lower  chloride  of  titanium,  titanous  chloride,  Ti  CI3,  is  known 
in  solution  as  a  powerful  reducing  agent,  and  in  crystalline  form, 
with  eight  molecules  of  water,  as  an  unstable  salt  of  green  color, 
dissolving  to  opalescent  solutions.  Mr.  Howard  Spence,  of  Man- 
chester, England,  now  prepares  the  salt  by  electrolysis,  by  cathodic 
reduction  of  the  corresponding  titanic  compound  in  a  diaphragmed 
cell,  and  subsequent  evaporation  of  the  solution  under  reduced  atmos- 
pheric pressure.  The  crystalline  salt  so  obtained  is  described  as  of 
a  fine  lilac  shade  when  dried,  tending  toward  violet  when  damp, 
very  stable,  and  readily  soluble  to  a  clear  liquid.  As  a  reducing 
agent  it  is  stronger  than  stannous  chloride,  and  should  find  a  wide 
application  in  the  arts. 

SUBDIVIDING   BLOCKS    OF   CARBIDE. 

The  rotating  furnaces  used  by  the  Union  Carbide  Company,  at 
Niagara  Falls,  for  the  production  of  calcium  carbide  yield  their 
product  in  the  form  of  great  masses  or  ingots,  which  in  practice 
are  broken  up  while  still  in  the  furnace.  The  method  whereby  this 
is  accomplished  forms  the  subject  of  recent  patents  to  Joseph  Scales, 
assigned  to  the  company,  and  consists  essentially  in  aiding  the  drill 
by  means  of  a  re-agent  capable  of  locally  disintegrating  the  block ; 
a  cavity  or  a  series  of  cavities  is  thus  formed  through  which  the 
block  is  broken.  The  invention  is  a  broad  one,  limited  neither  to  a 
specific  material  to  be  broken  nor  to  a  particular  re-agent  for  disin- 
tegrating it.  As  applied  to  the  carbide  work,  however,  it  consists 
in  injecting  into  the  cavity  formed  by  a  drill,  preferably  through  the 
drill  itself,  air,  steam  or  water,  which  oxidizes  and  disintegrates  the 
heated  block ;  through  a  series  of  cavities  so  formed  the  block  may 
be  broken  as  desired.  The  cavities  may  even  be  formed  without  the 
use  of  a  drill  by  means  of  a  jet  or  jets  of  the  re-agent. 


New  Telephone  Patents. 


Since  the  advent  of  the  central  energy  telephone  system,  contact 
relays  have  received  an  attention  and  development  unprecedented. 
They  have  appeared  in  multitudinous  types  and  varieties,  impeding, 
non-inductive,  polarized,  locking,  etc.  It  is  only  quite  recently, 
however,  that  successful  alternating-current  types  have  appeared, 
and  a  relay  of  such  a  type  is  the  subject  of  a  patent  to  W.  W.  Dean, 
included  in  the  issue  of  March  17. 

Mr.  Dean's  relay  is  particularly  designed  for  use  at  the  stations 
of  party  line  subscribers  where  the  Bell  company's  four-party  line 
selective  ringing  system  is  used.  In  this  system  the  ringing  currents 
consist  of  successive  impulses  of  current  all  of  the  same  sign,  with 
corresponding  and  intervening  periods  of  time,  during  which  no 
current  passes.  The  armatures  of  the  bells  used  with  this  system 
are  given  a  permanent  set  toward  one  pole  piece  by  a  spiral  spring, 
so  attached  that  after  the  armature  has  responded  to  an  impulse  of 
current  the  back  stroke  will  be  completed  by  the  spring  during 
the  period  of  no  current.  In  order  to  use  this  apparatus  for  four 
selective  stations,  generators  of  positive  impulses  and  of  negative 
impulses  must  be  provided,  and  the  bells  must  be  poled  to  respond 
only  to  currents  of  proper  sign.     Then  by  using  a  ground  return. 
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two  inilriiciiileiitly   sigtialnl   stations  may   be   wired  to  cadt   side  of 
the  line. 

To  all  who  are  familiar  with  central  riierKy  working,  it  will  be  at 
once  clear  that  such  a  system  would  be  impracticable  unless  the  bell 
circuits  arc  kept  normally  open  to  direct  currents.  Further,  a  mo- 
ment's consideration  will  show  that  a  condenser  will  not  sullice,  as 
its  presence  will  convert  the  siiiRle  siRii  imptilse  currents  into  altcr- 


FIG.    I.— DEAN   RELAY. 

nating  currents  consisting  of  iniijulsi^  of  both  signs.  Such  currents 
would  ring  more  than  the  one  bell.  The  only  alternative  for  opening 
this  circuit  is  a  relay  at  each  station  to  connect  the  bells  to  the  line 
at  the  moment  of  ringing.  Such  relays  are  provided  and  are  per- 
manently connected  in  series  with  a  condenser  and  bridged  across 
the  line.  The  grounded  bells  are  then  connected  to  the  contacts 
of  their  corresponding  relays. 

The  controlling  features  of  the  required  relay  are  as  follows:  It 
must  not  shunt  out  the  bell ;  it  must  maintain  its  contact  during 
the  intervals  of  no  current,  and  it  must  be  almost  noiseless,  so  as 
not  to  disturb  stations  not  called. 

All  of  these  conditions  have  to  be  met  by  the  present  relay  and 
how  this  has  been  done  may  best  be  explained  by  reference  to  Fig.  i, 
which  shows  a  section  and  two  elevations  of  it.  Upon  the  central 
core,  which  is  placed  vertically,  a  winding  of  very  many  turns  is 
provided,  being  contained  between  square  heads  of  hard  rubber.  The 
completed  spool  is  then  secured  within  a  U  of  iron  which  serves  as 
a  return  pole  piece.    This  forms  the  body  of  the  relay. 

The  armature  is  also  U-shaped,  but  is  much  narrower  than  the 
body  U.  It  is  inverted  and  pivoted  to  span  the  body  U,  as  shown, 
the  pivots  being  in  line  with  the  center  line  of  the  core.     As   will 


FIG.    2. — P.VRCELLE   INDUCTION"   COIL. 

be  noted,  the  body  is  shaped  to  conform  to  the  line  of  motion  of 
the  armature.  When  the  armature  is  in  the  unactuated  position 
shown,  the  magnetic  pull  to  move  it  forward  is  quite  large.  On 
the  contrary,  when  it  has  once  moved  forward,  the  turning  force 
becomes  almost  nil,  the  magnetic  pull  being  almost  all  exerted 
against  the  pivots.    Thus,  as  the  armature  proceeds,  the  turning  or 


actuuinig  niumcni  lulls  ofT.  This  tcndb  to  make  the  relay  strike  its 
stop  liKhtly,  even  thotigh  the  starting  force  be  quite  great,  and  this, 
combined  with  the  presence  of  a  felt  covering  upon  the  stops,  tends 
to  make  the  relay  noiseless  in  its  operation. 

The  sluvs  return  of  the  armature  and  its  consequent  disregard  fur 
the  period  of  no  current  is  due  to  the  reduction  of  the  gavitational 
returning  moment,  us  the  center  of  gravity  of  the  armature  pasbcs 
almost  over  the  supporting  ]jivot  points.  The  patent  for  this  relay 
has  been  assigned  to  the  Western  lileclric  Company. 

A  second  telephone  patent  of  the  issue  of  March  17,  describes  a 
multiple  magnetic  circuit  induction  coil.  This  is  the  invention  of 
A.  L.  Parcelle,  of  Boston,  Mass.,  and  is  shown  somewhat  diagram- 
niatically  in  I'ig.  2.  Withm  a  secondary  winding  having  a  large 
aperture  two  distinct  primaries  are  threaded,  liach  primary  coil 
is  wound  upon  its  own  iron-wire  core,  the  ends  of  which  arc  so  bent 
that  the  poles  of  the  two  cores  are  non-interfering. 

In  using  the  coil  a  double  transmitter  is  to  be  employed,  the 
sections  being  so  connected  mechanically  that  the  pressure  vibrations 
within  them  will  be  180"  apart  in  phase.  Each  of  these  sections  is 
wired  to  its  own  primary,  and  these  latter  are  connected  in  oppo- 
ition.  There  is,  therefore,  an  active  increasing  wave  of  magnetiza- 
tion continuously  effective  in  one  of  the  cores,  assisting  the  secondary 
current  induced  by  the  dispersal  of  the  magnetic  lines  in  the  other 
core.  Thus,  the  distortion  of  the  wave  induced  by  the  dispersal  of 
lines,  which  dispersal  is  always  affected  by  magnetic  lag,  is  reduced 
10  a  minimum.  The  inventor  states  that  this  arrangement  of  in- 
duction coil  results  in  great  clearness  of  transmission. 


CURRENT  NEWS  AND  NOTES. 


RECTIFYING  ALTERNATING  CURRENTS.— Two  patents 
issued  March  17  to  Prof.  Elihu  Thomson  relate  to  means  for  rec- 
tifying alternating  currents  whereby  the  rectifying  brushes  are 
automatically  shifted  with  change  of  phase  relations,  so  that  the 
commutation  will  always  be  effected  at  an  instant  favorable  to  the 
least  sparking  effect.  This  is  accomplished  in  connection  with  the 
use  of  a  constant-current  transformer  in  the  current  rectification,  the 
movement  of  the  coils  of  which  acts  to  move  the  brushes  of  the 
rectifier. 


ELECTRIC  HEATING  PATENTS.— Three  patents  on  electric 
heating  were  issued  on  March  17,  two  of  them  to  H.  V.  Loss  and 
the  third  to  J.  S.  Peck  and  K.  C.  Randall,  all  three  being  assigned 
to  the  Westinghouse  Company.  The  two  patents  issued  to  Mr. 
Loss  relate  to  an  apparatus  for  electrically  heating  rivets,  which 
is  adapted  to  receive  rivets  of  widely  different  lengths  and  diameters, 
and  by  means  of  which  the  point  of  the  rivet  may  be  heated  to  a  less 
degree  than  the  other  parts.  The  electrical  contact  is  between  the 
head  of  the  rivet  and  a  point  in  the  body  of  the  rivet  more  or  less 
removed  from  the  point.  The  third  patent  is  also  on  an  apparatus 
for  heating  rivets,  and  is  so  designed  that  the  rivet  may  be  readily 
and  securely  clamped  between  the  electrical  terminals  and  as  readily 
released  when  the  heating  operation  is  completed.  A  single  terminal 
engages  the  head  of  the  rivet  and  means  are  provided  for  forcing  this 
terminal  forward  so  as  to  increase  the  clamping  action  of  a  two-part 
terminal,  which  engages  the  rivet  near  the  point. 


A  TESLA  WIRELESS  TELEGRAPH  PATENT.— The  pre- 
amble of  a  patent  issued  March  17  to  Nikola  Tesla  disputes  the 
utility  of  selective  w-ireless  telegraph  circuits  tuned  to  but  a  single 
frequency,  and  the  specifications  describe  a  method  in  which  there 
are  two  or  more  tuned  circuits  at  each  station.  At  the  sending 
station  there  would  be  say  two  separate  transmitting  circuits,  each 
with  its  antenna,  and  tuned  to  different  frequencies,  but  both  con- 
trolled by  the  same  sending  key.  At  the  receiving  circuit  there 
would  also  be  two  separate  antennas  and  receiving  circuits,  but  the 
latter  would  act  conjointly  on  a  third  relay  included  in  the  local 
recording  or  sounding  circuit.  The  latter  will  only  operate  when 
the  two  receiving  circuits  simultaneously  respond  to  the  definite 
frequencies  of  the  two  sending  circuits.  Thus,  should  the  frequency 
of  one  of  the  receiving  circuits  happen  to  accord  with  that  of  a 
disturbing  source  of  Hertzian  waves,  there  would  be  no  signal,  since 
the  third  relay  is  only  actuated  when  both  receiving  circuits  respond 
simultaneously  to  the  respective  frequencies  for  which  they  are 
tuned. 
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University  of  Wisconsin  Branch  of  the  A.  1.  E.  E. 


A  meeting  of  the  Madison  (Wis.)  branch  of  the  American  Insti- 
tute of  Electrical  Engineers  was  held  in  the  Engineering  JUiilding  of 
the  University  of  Wisconsin  on  Thursday,  March  12th.  The  papers 
on  "Railway  Car  Lighting,"  read  at  the  173d  meeting  of  the  Institute 
in  New  York  City,  February  27,  were  abstracted  by  Mr.  E.  B. 
Mueller.  This  was  followed  by  a  general  discussion  of  the  subject 
by  the  members  present. 

This  local  chapter  was  organized  in  October,  1902,  and  meetings 
are  held  weekly  throughout  the  college  year.  The  papers  read  at 
the  monthly  meetings  of  the  Institute  are  taken  up  at  one  meeting 
of  each  month,  and  the  remaining  sessions  are  devoted  to  other 
engineering  subjects  of  interest.  The  chairman  is  Prof.  B.  V. 
Swenson  and  the  secretary,  Mr.  C.  Shaad. 


Letters  to  the  Editors 


Meter  Testing. 


To  the  Editors  of  Electrkal  World  and  Engineer: 

Sirs: — Regarding  the  opinion  in  your  editorial  of  March  21,  that 
the  portable  test  meter  referred  to  is  only  applicable  for  the  testing 
of  wattmeters  having  removable  covers,  I  may  say  that  although 
the  instrument  is  principally  designed  for  testing  removable-cover, 
direct-current  motor  meters,  it  is  used  almost  daily  for  testing 
meters  which  are  permanently  sealed ;  and  that  while  the  slide- 
rule  is  sometimes  found  necessary,  the  entire  calculation  consists  in 
dividing  a  whole  number  of  revolutions  by  a  fractional  number, 
necessitating  only  one  setting  of  the  slide-rule. 

The  scheme  which  you  suggest  has  been  used  for  testing  in  the 
central  station.  In  this  method  the  tester  uses  a  tabulation  show- 
ing the  exact  load  which  each  meter  must  be  given  in  order  that 
it  should  make  a  certain  number  of  revolutions  in  a  given  time.  One 
of  the  objections  to  using  this  method  for  testing  meters  in  place 
is  that  it  involves  the  use  of  a  rheostat  of  such  construction  that 
any  desired  load  may  be  exactly  obtained  and  held  constant  in 
spite  of  varying  voltage.  Such  a  rheostat  is  apt  to  be  bulky  and 
complicated.  Again,  in  case  of  any  sudden  change  in  voltage  the 
needle  of  the  indicating  wattmeter  may  swing  to  an  undesirable 
extent.  Another  objection  is  that  a  stop-watch  is  required,  and 
it  is  generally  known  that  none  but  very  expensive  stop-watches 
will  stand  the  work  imposed  on  them  in  continuous  meter  testing. 
Even  granting  that  the  load  is  held  perfectly  accurate  and  steady 
and  that  the  stop-watch  works  perfectly,  it  is  still  necessary  in 
order  to  determine  the  per  cent,  accuracy  to  divide  the  number 
of  seconds  in  which  the  meter  should  run  by  the  number  indicated 
by  the  stop-watch  or  else  to  consult  a  table. 

Using  the  special  watt-hour  test  meter,  the  load  applied,  on  the 
contrary,  need  not  have  any  exact  value,  and  the  voltage  may 
fluctuate  to  any  extent  without  interfering  with  the  accuracy  of 
the  test.  The  portable  test  meter  system  has  also  the  advantage  of 
using  the  slide-rule  only  in  the  case  of  permanently  sealed  meters, 
and  the  stop-watch  not  at  all.  •  W.  J.  Mowbray. 

Brooklyn,  N.  Y. 


Power    Required  to  Drive  Machine  Tools. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — In  your  issue  of  March  7  I  find  a  criticism  of  my  article 
on  "Power  Required  to  Drive  Machine  Tools  in  Locomotive  Shops." 
The  author  shares  the  critic's  regrets  that  more  complete  information 
regarding  cutting  speeds,  depths  of  cuts  and  rates  of  feed  could  not 
have  been  obtained.  However,  the  primary  object  of  the  tests  was  to 
find  the  average  load  on  the  motors  in  everyday  working  conditions 
and  to  determine  whether  or  not  the  motors  were  adapted  to  their 
loads.  There  was  only  a  limited  time  in  which  to  make  the  tests 
and  we  were  not  permitted  to  interfere  to  any  considerable  extent 
with  the  regular  operation  of  the  shop.  We  realized  that  more 
complete  information  along  the  lines  suggested  by  Mr.  Sands  would 
have  been  desirable,  but  did  not  think  the  circumstances  favorable 
for  obtaining  it.  Mr.  H.  M.  Palmer,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  who  worked  with  me  on  these  tests,  is, 
however,  engaged  in  compiling  a  very  extensive  collection  of  data 


on  this  interesting  and  important  subject  and  has  facilities  for  carry- 
ing on  investigations  on  individual  machines,  with  all  conditions  of 
feed,  speed,  nature  of  cutting  tool,  etc.,  under  control,  thus  being 
able  to  obtain  much  better  results  than  would  have  been  possible  in 
any  case  at  Du  Bois.  If  Mr.  Sands  has  some  particular  installation 
in  mind  to  which  he  would  like  to  apply  such  information,  he  might 
be  able  to  obtain  it  by  taking  the  matter  up  with  the  Westinghouse 
engineers.  Geo.  H.  Gibson. 

Jamaica  Plain,  Mass. 


Wireless  Telegraphy  in  Alaska. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — While  it  has  not  been  the  custom  of  this  company  to  give 
serious  attention  to  misstatements  which  occasionally  appear  in 
print  regarding  the  progress  of  the  Marconi  system  of  wireless 
telegraphy  toward  a  successful  solution  of  the  problem  of  the  com- 
mercial value  of  the  art,  we  should  show  an  unexplainable  lack  of 
interest  if  we  neglected  to  deny  publicly  certain  ingenious  misstate- 
ments appearing  in  your  issue  of  March  14th.  The  fact  that  the  news 
item  containing  the  misstatement  has  appeared  in  Electrical  World 
AND  Engineer,  a  publication  circulating  widely  among  the  scientists 
and  practical  electricians  of  the  world,  gives  more  weight  and  sub- 
stance to  the  inaccuracies  than  if  presented  in  a  general  newspaper. 

The  article  referred  to  is  headed  "Wireless  Telegraphy  in  Alaska," 
and  the  impression  evidently  sought  to  be  conveyed  is  that  the 
Marconi  installations  in  course  of  construction  in  Alaska  under 
contract  with  the  United  States  Signal  Service,  has,  up  to  the  present 
time,  failed  to  operate  properly  and  satisfactorily.  There  is  also 
the  intended  intimation  that  the  De  Forest  Wireless  Telegraph  Com- 
pany has  performed  better  service  than  the  Marconi  Companj'.  The 
facts  are  these : 

The  United  States  Signal  Service  advertised  for  bids  for  the  in- 
stallation of  wireless  telegraph  stations  via  four  routes,  designated 
as  A,  B,  C  and  D  respectively.  A  and  B  were  practically  the  same 
routes,  which  is  also  the  case  with  routes  C  and  D.  Route  B  was 
designated  in  the  advertisement  of  the  Signal  Service  "between  Fort 
Davis  (Nome  City)  and  Fort  St.  Michaels,"  and  route  D  "between 
Fort  Gibbon  and  a  point  on  the  Tanana  River,  at  or  near  the  mouth 
of  the  Delta  River."  The  former  route  was  awarded  to  Queen  & 
Company,  of  Philadelphia,  presumably  representing  Prof.  Fessen- 
den,  and  the  latter  to  the  Marconi  Company.  The  De  Forest  Com- 
pany also  filed  a  bid,  which,  for  some  reason,  was  not  accepted  by 
the  government  officials. 

On  June  9,  1902,  a  contract  between  the  disbursing  officer.  Signal 
Corps,  United  States  Armj',  and  Marconi  Wireless  Telegraph  Com- 
pany of  America  was  executed,  and  the  construction  of  the  stations 
provided  for  in  the  contract  was  proceeded  with  by  the  Marconi 
Company.  The  contract  contained  the  provision  that  the  station  "at 
or  near  the  mouth  of  Delta  River  and  Bates  Rapids,  will  be  acces- 
sible to  boats  propelled  by  steam  or  other  power."  Unfortunately, 
this  did  not  prove  to  be  the  case,  and  our  engineers  upon  arriving 
at  the  head  of  navigation  on  the  Tanana  River,  found  it  impossible 
to  reach  the  site  selected  for  the  station,  with  their  apparatus.  A 
month  of  valuable  time  was  lost  in  communication  with  officials  of 
the  Signal  Corps  in  Washington,  the  local  officer  in  charge  being 
unwilling  to  assume  the  responsibility  of  allowing  any  change  in  the 
station  site.  Eventually,  orders  were  issued  from  Washington  al- 
lowing a  more  accessible  site,  but  the  time  left  of  the  short  Alaskan 
summer  was  not  sufficient  to  allow  the  completion  of  the  stations. 
Our  engineers,  therefore,  proceeded  homeward,  catching  the  last 
boat  down  the  Tanana  before  the  close  of  navigation. 

Although  the  time  specified  in  the  contract  for  the  completion  of 
the  stations  expired  October  ist,  1902,  the  chief  signal  officer  has 
tendered  proposals  for  completing  the  stations,  and  our  engineers 
will  proceed  to  Alaska  for  that  purpose  as  soon  as  navigation  opens. 

The  ingenious,  but  malevolent  statement  "notwithstanding  the  ap- 
parent success  of  the  wireless  system  commercially,  none  of  the 
companies  offering  to  install  a  system  between  Cape  Nome  and  St. 
Michaels,  in  Alaska,  has  succeeded  in  getting  its  system  to  work," 
while  strictly  true,  we  believe,  since  that  route  was  awarded  to 
Queen  &  Company,  and  has  not  been  completed,  when  coupled  with 
the  statement  following  "that  up  to  the  present  time  Marconi  has 
accomplished  nothing  so  far  as  the  Alaska  wireless  proposition  is  con- 
cerned," shows  forth  the  animus  of  the  whole  article,  viz. :  to  dis- 
credit the  Marconi  system  to  the  advantage  of  another  system  which 
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give*  ".some  evidences  of  sincerity, "  according  to  the  article.  Wc 
believe,  we  are  sale  in  asserting,  that  the  only  "evidences  of  hin- 
cerity,"  shown  by  the  De  Forest  Company  in  connection  with  Alaskan 
installations  for  wireless  telegraphy,  consist  in  siibmiiiuiK  a  bid 
for  installations  which  were  rejected  by  the  Signal  Service.  Wc 
have  to  submit  for  iinprejudiccd  decision  that  we  have  given  more 
"evidences  ot  sincerity"  up  to  the  present  time  than  any  other  com- 
pany, in  our  efTorts  to  develop  wireless  telegraphy  in  Alaska. 

The  Signal  Service  experiments  referred  to  "between  the  army 
posts  about  San  Francisco,"  must  necessarily  comprehend  the  ex- 
haustive investigations  of  the  possibilities  of  wireless  telegraphy 
carried  on  between  Fort  Mason  in  San  Francisco  and  Alcatraz 
Island,  a  distance  of  one  mile.  These  are  the  only  two  posts  equipped 
by  the  Signal  Service  in  the  vicinity  of  San  Francisco. 

Whatever   the   ultimate    results    of   the   present   endeavor   of   the 


Marconi  Companies  to  e.stablish  the  conmiercial  value  of  this  new 
and  wonderful  art,  they  have  sanctioned  no  sensational  methods 
to  awaken  interest  temporarily  for  speculative  purposes.  The  present 
stage  of  commercial  usefulness  as  exhibited  in  results  already  accom- 
plished gives  ample  faith  for  better  results.  There  is  no  other 
system  than  the  Marconi  which  regularly  accepts  commercial  busi- 
ness for  sliip-to-shore  transmission.  There  is  no  other  system  than 
the  Marconi  which  can  conununicalc  with  the  large  fleet  of  steamers 
which  enter  .ind  leave  New  York  harbor.  There  is  no  other  system 
than  the  Marconi  that  has  evidenced  its  faith  in  wireless  telegraphy 
by  installing  three  expensive  stations  for  transoceanic  service,  and 
no  one  but  Mr.  Marconi  has  transmitted  messages  through  space 
over  three  thousand  miles  of  ocean. 

Marconi  Wirei.kss  Tklecraph  Company  of  America. 
New  York  City. 


Dynamos,  Motors  and  Transformi;rs. 

Design  of  Large  Dynamos. — Esson  and  Scorx. — The  conclusion 
of  the  summary  of  the  two  papers  of  Esson  and  Scott,  recently  read 
before  the  (Brit.)  Inst.  Elec.  Eng.  The  notes  given  in  this  issue 
refer  to  magnet  steel,  the  forms  of  brush  holders,  the  forms  of 
poles,  the  armature  hub,  the  armature  core,  the  slots  and  the  winding 
of  armatures.  The  following  notes  are  abstracted  from  Scott's 
papers.  Desig^ners  appear  to  be  practically  agreed  that  to  get  spark- 
less  commutation  and  a  minimum  zone  of  movement  of  the  brushes, 
there  must  be  a  certain  relationship  between  the  ampere-turns 
for  the  air-gap  at  full  load,  and  the  cross  ampere-turns  of  the 
armature.  Some  say  that  the  best  relationship  is  when  the  one 
divided  by  the  other  gives  unity,  or  thereabouts.  At  the  same 
time  many  machines,  especially  those  made  in  America  for  traction 
purposes,  show  figures  which,  according  to  this  rule,  would  indicate 
a  precarious  design.  He  gives  as  an  example  the  figures  for  four 
large  generators  in  which  the  ratio  of  gap  ampere-turns  to  cross 
ampere-turns  is  0.631,  0.61,  0.68,  0.65.  If  good  commutation  can 
be  obtained  with  this  ratio  much  lower  than  unity,  then  such  a 
machine  will  be  a  cheap  one,  because  a  large  number  of  cross 
ampere-turns  means  that  a  larger  output  is  obtained  from  a  given 
carcass.  The  following  points  tend  to  this  result:  the  use  of 
carbon  brushes;  the  saturation  of  the  pole-shoe,  especially  at  the 
pole  tips;  the  saturation  of  the  teeth  of  the  armature  core;  the 
use  of  high-resistance  commutator  lugs  for  the  segments ;  the  over- 
compounding  of  the  fields.  He  considers  the  last  a  most  important 
feature,  because  the  increase  of  magnetization  occurring  with  in- 
crease of  load  comes  into  action  just  at  the  critical  moment  w-hen 
it  is  required.  He  suggests  that  it  is  a  question  whether  it  would 
not  be  as  well  to  compound  all  dynamos,  simply  with  this  object 
in  view ;  in  a  central  station  for  lighting  it  would  mean  a  little 
extra  cable  and  switch  apparatus,  but  this  would  be  much  more 
than  covered  by  the  greater  output  obtainable  from  a  given  machine 
and  the  improved  commutation  under  varying  loads.  As  the  motor 
load  grows  in  any  particular  area,  the  conditions  which  the  dynamos 
have  to  meet  approximate  more  and  more  to  those  of  traction  gen- 
erators which  are  always  compounded,  and  run  well  in  parallel 
without  trouble.  On  the  other  hand,  the  fact  that  practically  all 
lighting  networks  are  on  the  three-wire  system  and  that  batteries 
are  generally  used,  are  points  in  favor  of  keeping  to  shunt  machines. 
— Lond.  Elec,  February  6. 

REFERENCE. 

Design  for  a  yi-HP  Self-Starting  Single-Phase  Induction  Motor. 
— An  illustrated  article  with  dimensional  drawings  giving  all  the 
essential  features  of  a  self-starting  induction  motor  capable  of  giving 
one-half  brake  hp  on  a  single-phase  circuit  of  100  volts  and  125  to 
133  cycles. — Am.  Elec.,  March. 

Lights  and  Lighting. 

Nernst  Lam/-.— Stoettner. — An  abstract  of  a  paper  read  before 
the    (Brit.)    Inst.   Elec.   Eng.   on   the   types  of  Nernst  lamp,  made 


by  the  General  Electric  Company  of  Berlin,  which  also  holds  the 
patents  for  England.  Two  types  are  now  in  use;  the  A  type  is 
made  for  i  amp  up  to  250  volts  and  for  }/^  amp  only  from  200  up 
to  250  volts ;  the  metal  hood  is  furnished  with  metal  combs  of 
thin  sheet  copper  in  the  inner  cover,  for  the  purpose  of  cooling  the 
"bolstering"  resistance,  and  between  this  inner  tube  and  the  outer 
mantle  are  a  number  of  tubes  for  ventilation  purposes  and  facili- 
tating the  radiation  of  heat ;  the  latest  B  type  is  made  for  "-4  and  }/2 
amp  up  to  150  volts  and  for  ^  amp  up  to  250  volts.  In  these  lamps 
the  compensating  or  "bolstering"  resistance  (called  the  ballast  re- 
sistance in  this  country)  is  made  of  iron  wire  scaled  in  a  glass  globe 
which  has  been  exhausted  and  afterwards  filled  with  hydrogen.  As 
to  efficiency  and  life,  he  refers  to  tests  of  the  Reichsanstalt,  men- 
tioned before  in  the  Digest.  He  says  that  a  great  many  errors  are 
committed  in  the  treatment  of  Nernst  lamps,  in  consequence  whereof 
numerous  complaints  of  short  life,  etc.,  are  lodged  with  the  sup- 
pliers ;  but  if  instructions  are  carefully  followed  a  life  of  about 
300  to  400  hours  may  be  expected.  It  is  a  mistake  to  ''overrun  the 
lamps,  as  the  surplus  current  is  taken  up  by  the  "bolstering"  resist- 
ance, and  practically  the  light  is  not  the  least  increased."  Another 
great  mistake  is  to  connect  the  lamp  in  the  wrong  way.  In  conti- 
nental Europe  the  screw  holder  is  in  almost  universal  use,  and  the 
standard  rule  is  to  make  the  center  contact  minus;  it  is,  therefore, 
immaterial  how  frequently  the  lamps  are  taken  out  of  their  holders, 
as  they  always  come  back  to  their  proper  position.  With  bayonet 
lamps  it  is  different,  the  poles  can  be  easily  changed  by  inserting 
the  lamps  the  wrong  way,  and  to  prevent  this  the  makers  have 
designed  a  tool  to  cut  out  a  slot,  and  have  provided  the  porcelain 
socket  of  the  lamp  with  a  third  pin,  so  that  it  is  impossible  to  get 
the  lamps  into  the  holders  the  wrong  way.  To  determine  the 
polarity  on  bayonet  sockets,  special  pole  finders  are  supplied,  the 
negative  pole  being  invariably  indicated  by  the  red  appearance  of 
the  solution.  In  the  discussion  which  followed  Drake,  Solomon 
and  Swinburne  gave  an  account  of  their  work  done  with  the  Nernst 
lamp  for  the  Nernst  Electric  Light,  Limited,  which  holds  the  patents 
for  certain  British  colonies ;  they  give  curves  showing  the  results 
of  tests  of  their  lamps;  they  gave  up  the  manufacture  of  the  lamp 
on  account  of  the  chemical  and  mechanical  difficulties  in  making  the 
filaments.  Hammond  spoke  about  his  use  of  40  Nernst  lamps  for 
street  lighting  in  Hackney,  as  an  experiment  on  a  mile  of  streets. 
From  the  results  he  concluded  not  to  recommend  at  present  the 
extension  of  the  use  of  the  Nernst  lamp  over  all  the  streets  of 
Hackney,  on  account  of  the  non-uniformity  of  the  life  of  the  different 
lamps,  as  they  "could  not  have  street  lighting  with  certain  lamps 
out  and  certain  lamps  alight."  The  life  of  the  different  40  lamps 
varied  from  "1,070  hours  and  still  burning"  down  to  15  hours;  the 
average  life  of  the  lamps  which  had  burnt  out  was  305  hours.  His 
report  on  these  results  is  reprinted  in  full.— Lond.  Elec,  March  6. 

Power. 

REFERENCES. 

Electric   Cranes. — An   illustrated  description  of  the  electric  crane 
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installation  at  the  Manchester  Ship  Company's  clocks.  There  are 
22  cranes  in  all,  of  which  12  are  portable,  being  mounted  on  car- 
riages.   Direct-current  motors  are  used. — Lond.  Elec.  Rev.,  March  6. 

Fan  Motors  for  1903. — A  profusely  illustrated  article  describing 
the  various  fan  motors  available  this  year.    Am.  Elec,  March. 

Liquid  Fuel. — Schmidt. — An  article  in  which  the  author  enumer- 
ates the  advantages  of  liquid  fuel,  and  also  treats  of  the  method  of 
feeding. — Am.  Elec,  March. 

Traction. 

Standardisation  in  Electric  Railzuay  Working. — An  editorial  stat- 
ing that  an  important  conference  at  which  all  the  leading  railway 
companies  of  the  United  Kingdom  are  said  to  be  represented,  has 
recently  taken  place  for  three  weeks  in  London,  with  a  view  to  ar- 
riving at  an  arrangement  which  will  insure  the  adoption  of  a  uni- 
form .system  of  electrification  on  all  their  lines.  This  fact  is  said 
to  be  significant,  as  it  shows  that  the  irresistible  march  of  progress 
has  compelled  them  to  take  into  very  serious  consideration  the 
possibility  or  rather  the  prospect  of  the  future  conversion  of  their 
railway  systems  to  electrical  operation.  It  is  pointed  out,  however, 
that  decisions  on  standardization  at  the  present  moment  would  not 
only  be  ineffectual,  but  also  directly  harmful  to  the  progress  of  the 
industry.  The  conditions  of  urban,  suburban  and  interurban  rail- 
ways are  entirely  different  from  those  of  long-distance  roads,  and  it 
is  not  probable  that  the  same  system  will  do  for  both  cases.  Refer- 
ence is  made  to  a  recent  trial  of  the  huge  steam  locomotive,  "Deca- 
pod," of  the  Great  Eastern  Railway,  which  was  designed  with  a 
view  to  ascertaining  whether  it  is  possible  to  attain  as  good  results 
with  steam  as  with  electric  propulsion  in  suburban  traffic ;  in  30 
seconds  this  machine  can  attain  a  speed  of  30  miles  per  hour,  or  44 
ft.  per  second,  an  improvement  of  50  per  cent,  on  the  most  powerful 
engines  hitherto  constructed  in  the  shops  of  this  railway ;  but  this 
is  said  to  represent  the  very  last  word  of  the  steam  engineer  in  his 
efforts. — Lond.  Elec.  Rev.,  March  6. 

Freight  and  Express  on  Electric  Railways. — Cooper. — The  conclu- 
sion of  his  article.  Fifty  per  cent,  of  the  interurban  railways  in  the 
United  States  do  a  regular  express  and  freight  business,  while  over 
25  per  cent,  of  the  remainder  carry  packages  to  a  greater  or  less 
extent.  As  yet  little  has  been  done  in  standardizing  the  rates  at 
which  this  business  is  done,  as  the  rates  have  been  based  on  local 
conditions.  This  the  writer  believes  will  cause  confusion  and  trouble 
later.  These  rates  vary  from  one  cent  to  $3  per  hundred  pounds 
per  mile.  Instances  are  given  of  the  practice  of  different  companies 
in  the  transportation  of  different  articles.  Eleven  roads  haul  regular 
freight  cars  over  their  lines ;  the  rates  of  these  are  given. — St.  R'y 
Jour.,  February  14. 

Car  Dispatching  by  Telephone  in  Buffalo. — The  Buffalo  Railway 
Company  has  instituted  a  system  of  250  telephones,  as  shown  in  a 
diagram.  A  dispatcher  is  located  at  the  central  exchange  to  instruct 
conductors  and  others  as  to  what  to  do  in  cases  of  emergency,  and 
if  an  accident  occurs  the  conductor  can  be  placed  in  immediate 
connection  with  the  claim  department,  which  thus  gets  the  earliest 
information  of  the  accident.  The  cars  on  the  interurban  lines  are 
dispatched  by  telephone. — St.  R'y  Jour.,  February  28. 

REFERENCES. 

Choice  of  Engines  for  Moderate  Traction  Stations. — E.  K.  Scott. 
— An  article  in  which  he  draws  attention  to  the  great  importance  of 
simplicity  of  design  and  puts  in  a  plea  for  the  ordinary  tandem- 
compound,  single-crank  engine  and  for  the  use  of  high  superheating. 
— Lond.  Elec.  Rev.,  February  27. 

Plans  for  Extension  of  the  Neiv  York  Subivay  and  "L"  Systems. 
— A  map  showing  by  heavy  lines  the  proposed  extensions  in  New 
York  and  by  light  lines  the  existing  roads,  with  the  exception  of 
the  surface  lines. — 5"^  R'y  Jour.,  February  28. 

Combination  Siveeper  and  Sprinkler. — A  description  of  a  machine 
which  has  been  built  for  Ilford,  England,  and  is  fitted  with  the 
usual  tank  and  sprinkler  for  spraying  the  street  and  also  with  a 
rotating  brush.  The  latter  can  be  driven  at  any  speed  and  can  be 
raised  and  lowered  from  either  platform.  Although  the  car  takes 
considerable  current,  it  takes  less  than  if  two  separate  cars  were 
used,  and  there  is  of  course  an  economy  of  labor  from  the  use  of  a 
single  car  to  perform  both  functions. — 5"/.  R'y  Jour.,  March  7. 

Wires,  Wiring  and  Conduits, 
reference. 
Determining  the  Distribution  of  the  Current  in  Electric  Netivorks. 


— Herzog  and  Feldman.— a  long  communication  in  which  they  reply 
to  recent  criticisms  by  Monath  and  Teichmueller,  of  the  practi- 
cability of  their  and  Kennelly's  transfiguration  method  of  deter- 
mining the  distribution  of  the  current  in  networks.— £/^fc.  Zeit., 
February  26. 

Electro-Physics  and  Magnetism. 

Polar  Heating  Produced  by  Sparks. — Villari. — An  account  of 
an  experimental  investigation,  but  the  abstract  from  which  this  is 
taken  is  not  clear.  He  found  that  sparks  from  a  condenser  passing 
from  one  pointed  thermo-couple  to  another  or  to  a  sphere  or  disc, 
heat  the  thermo-couple  in  nearly  the  same  proportion,  no  matter 
whether  it  is  positive  or  negative,  but  the  heating  greatly  depends 
upon  the  gas  through  which  the  sparks  pass,  being  about  2j^  times 
as  great  in  nitrogen  as  it  is  in  hydrogen.  "When  the  sparks  are 
supplied  by  an  induction  coil,  the  heating  is  much  greater  at  a 
negative  thermo-couple  than  at  a  positive  one."  This  difference  of 
heating  is  a  peculiar  phenomenon  which  is  not  due  to  any  difference 
in  current  intensity  produced  by  reversal.  In  rarefied  nitrogen, 
which  has  a  small  resistance,  both  direct  and  reversed  sparks  pass 
and  the  discharges  are  much  more  energetic ;  therefore,  the  polar 
heating  by  these  discharges  is  much  greater  than  in  nitrogen  at 
atmospheric  pressure.  "By  passing  the  same  current  through  two 
bulbs  in  succession,  one  of  which  contains  nitrogen  at  ordinary 
pressure  and  the  other  rarefied  nitrogen,  it  is  found  that  the  cathode 
is  always  more  strongly  heated  than  the  anode."  The  author  recalls 
the  analogy  of  the  electric  arc  which  experiences  a  higher  resistance 
in  hydrogen  than  in  air. — Phys.  Zeit.,  February  i ;  abstracted  in 
Lond.  Elec,  February  20. 

Radio-Activity  near  Waterfalls. — MacLennan. — An  account  of 
the  investigation  of  the  radio-activating  process  at  the  foot  of 
waterfalls.  Lenard  showed  that  very  anomalous  electric  conditions 
hold  at  the  foot  of  Niagara  Falls,  where  the  impact  of  the  water 
upon  the  rocks  gives  the  water  a  positive  and  the  spray  a  negative 
charge.  The  present  author  studied  the  radio-activity  at  the  foot  of 
the  falls.  The  general  result  is  that  the  radio-activity  acquired  under 
these  abnormal  conditions  was  very  much  smaller  than  that  acquired 
under  ordinary  circumstances  at  Toronto.  The  measurements  were 
made  with  a  copper  wire  carried  on  ebonite  insulators,  and  charged 
to  10,000  volts  by  means  of  a  Toepler-Holtz  machine.  The  radio- 
activity was  compared  with  that  produced  by  a  standard  radium 
preparation.  The  greatest  radio-activity  obtained  at  Niagara  was  0.3 
and  the  least  at  Toronto  was  0.6;  but,  as  a  rule,  the  Toronto  values 
were  six  or  seven  times  as  high  as  the  Niagara  values.  The  wire 
always  got  charged  at  once  with  the  spray,  sometimes  to  7,500  volts. 
— Phys.  Zeit.,  February  27 ;  abstracted  in  Lond.  Elec,  February  27. 

Thermo-Cells. — Heil. — A  description  of  a  new  thermo-cell  de- 
signed by  him.  After  giving  a  table  of  the  thermo-electric  forces 
of  different  materials,  he  says  that  the  highest  e.m.f.  is  produced  by 
constantan  (a  Cu  60  Ni  40  alloy)  against  an  antimony-zinc  alloy 
(Sb  100  Zn  57),  which  is  what  he  uses  for  his  thermo-cell.  A  small 
percentage  (3  per  cent.)  of  iron  to  the  antimony-zinc  alloy  strengthens 
it.  The  efficiency  of  his  thermo-cell  is  2.46  per  cent,  for  the  total 
energy,  or  1.23  per  cent,  for  the  useful  energy.  The  corresponding 
figures  for  the  Guelcher  thermo-cell  are  0.864  and  0.432.  He  claims 
that  the  efficiency  of  his  thermo-cell  is  superior  to  that  of  very 
small  steam-driven  dynamo  sets. — Zeit.^  f.  Elektrochemie,  January  29. 

Loud  Speaking  and  Singing  Transformer.— Kraetzer. — A  brief 
communication  on  an  observation  made  by  him  on  experiments  with 
the  speaking  arc.  He  found  that  when  the  speaking  arc  refused 
to  speak  the  transformer  would  start  to  speak  and  sing  under  certain 
circumstances.  The  success  of  the  experiments  depends  upon  a 
distinct  magnetic  excitation  of  the  core.     Elek.  Zeit.,  February  26. 

Electro-Chemistry  and  Batteries. 

Edisoii  Battery.^A  brief  editorial  note  on  a  recent  inspection  of 
a  sample  of  this  cell  and  its  component  parts.  "The  cell  is  a  model 
of  excellence  in  mechanical  construction ;  being  composed  mainly  of 
steel,  it  afforded  the  designers  a  rare  opportunity  of  which  they 
have  availed  themselves  to  the  full.  *  *  *  If  all  the  claims 
advanced  for  this  cell,  or  even  a  part  of 'them,  are  fulfilled,  we  may 
look  for  more  important  results  from  its  introduction." — Lond. 
Elec.  Rev.,  March  6. 

HiBBERT. — A  short  article  with  discharge  curves.  He  examined 
a  cell  which  had  never  been  used ;  it  w'eighed  18  lbs.  and  had  a  200- 
kw  capacity;  the  striking  feature  is  the  small  loss  in   the  ampere- 
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hour  capacity  when  discharged  rapidly:  tlic  cril  is  nuininally  rated 
at  as  uiiip,  and  then  givei  about  160  amp -honn  at  a  potential  difTcr- 
ence  of  over  1  volt  ;  (or  eiijlit  times  this  normal  diM-lLirge  current, 
the  nmpereluiur!!,  with  u  cuntinuous  discharge  down  to  I  volt,  are 
practically  IJ5.  "Diirn)K  di.>char|je  the  dnisiiy  of  its  li(|uid  is  not 
diminishing,  but  rather  increasing.  Hence  the  ability  to  call  on  a 
greater  fraction  of  the  available  energy  at  a  higher  discharge  rate." 
The  manufacturers  claim  that  there  is  no  local  action.  The  ampere- 
hour  efficiency  is  only  2  or  3  per  cent,  less  when  10  or  12  days  in- 
tervene between  charge  and  discharge  than  when  discharge  imme- 
diately follows  charge.  "The  general  result  of  an  examination  of  the 
cell  is  to  remove  some  antecedent  skepticism,  and  one  feels  that  there 
is  a  serious  competition  to  the  lead  cell  not  far  away.  The  fmal  deci- 
sion will  appear  when  the  cells  are  ofTered  to  the  public  and  get  tried 
by  the  int'mitely  varied  rough  usage  and  nescience  of  the  general  pub- 
lic. A  preliminary  to  that  stage  will  be  reached  when  an  adequate 
report  has  been  made  by  outside  authority.  I  understood  Mr.  Dick 
to  say  that  this  is  being  arranged  for,  and  till  then  we  must  wait 
with  such  patience  as  we  can  command." — Lond.  Elcc.  Rev.,  March  6. 
HiBBEKT. — Another  article  giving  some  abstracts  from  American 
journals  on  this  battery. — Lond.  Elec.  Rev.,  February  27. 

A  Neiv  Synthesis  of  Hydrocyanic  Acid. — Gruszkiewicz. — A  brief 
article  on  an  electrochemical  method  of  making  hydrocyanic  acid, 
which  may  develop  into  something  of  practical  value.  The  electric 
furnace  is  not  suitable,  as  the  high  temperature  is  apt  to  decompose 
the  product ;  a  method  based  on  discharges  must  be  used.  Its  pro- 
duction from  acetylene  and  nitrogen  by  this  method  has  been  tried 
by  Berthelot,  but  the  acetylene  is  easily  decomposed  into  carbon 
and  hydrogen ;  this  may  be  avoided  by  adding  hydrogen,  about  ten 
times  that  of  acetylene.  The  present  author  repeated  these  experi- 
ments and  found  that  while  the  deposition  of  carbon  does  not  take 
place  to  any  such  degree  as  in  pure  acetylene,  nevertheless  it  oc- 
curred ;  but  if  the  gas  mixture  did  not  contain  more  than  about  5 
per  cent,  of  acetylene  (and  5  per  cent,  nitrogen  and  90  hydrogen), 
there  was  no  longer  any  deposition  of  carbon.  But  as  this  is  far 
too  expensive  and  complicated  to  be  of  practical  value,  he  experi- 
mented with  a  mixture  which  is  cheap,  containing  carbon  monoxide, 
nitrogen  and  hydrogen  (w'ater  gas,  Dowson  gas,  generator  gas) 
and  found  that  under  proper  conditions  hydrocyanic  acid  may  be 
obtained.  The  best  conditions  for  the  formation  of  hydrocyanic 
acid  are  a  percentage  of  49  "Q  to  52.44  per  cent,  of  CO  in  the  mix- 
ture ;  the  electrodes  must  be  very  near  together. — Zcit.  f.  Elektro- 
chemie,  January  22. 

Commercial  Cyanide  of  Potassium. — Whitby. — An  abstract  of  a 
paper  read  before  the  Chemical  and  Metallurgical  Society  of  South 
Africa.  He  gives  details  of  some  tests  made  to  show  how  the 
present  system  of  purchasing  cyanide  for  commercial  use  in  the 
gold  industry  left  the  manufacturers  a  very  wide  margin  for  im- 
purities. It  is  extremely  easy  for  the  manufacturer  to  comply  with 
existing  conditions,  and  yet  supply  the  consumer  with  a  lot  of 
things  he  can  do  without.  He  then  discusses  the  importance  of 
these  unnecessary  impurities.  The  effectiveness  of  the  mixed  sodium 
and  potassium  cyanides  being  accepted,  it  would  appear  desirable  to 
adopt  the  use  of  a  sodium  cyanide  and  not  to  call  it  potassium 
cyanide;  also  demanding  an  efficiency  of  at  least  50  per  cent,  cyano- 
gen. Or  if  potassium  cyanide  is  to  be  used  some  limit  should  be 
stated  for  the  sodium  cyanide. — Eng.  &  Min.  Jour.,  February  28. 

Electrolytic  Preparation  of  0.rygen  and  Hydrogen. — An  illustrated 
description  of  the  Schoop  method  for  the  electrolysis  of  water. 
For  soldering  purposes  the  use  of  pure  oxygen-hydrogen  is  superior 
to  ordinary  hydrogen,  as  the  temperature  is  higher.  In  the  applica- 
tion of  a  Schoop  apparatus  for  a  year,  the  following  results  were 
obtained :  one  electric  hp-hour  gives  97.5  liters  of  hydrogen  and 
48.75  oxygen  (probably  under  atmospheric  pressure)  ;  i.  e.,  6.8  hp- 
hours  are  required  for  one  cubic  meter  of  mixed  gas ;  with  warm 
acid  (sulphuric  acid  of  1.23  specific  gravity  being  always  used),  this 
value  is  reduced  to  6.2  hp-hours ;  for  i  cent  per  hp-hour  the  cost 
of  one  cubic  meter  of  mixed  gases  is  4.2  to  4.8  cents.  The  purity 
of  the  oxygen  is  99  per  cent. ;  that  of  the  hydrogen,  97.5  to  98  per 
cent. — Centralblatt  f.  Accum.,  February  15. 

The  Calcium  Carbide  Industry  in  France. — An  article  on  a  report 
issued  by  the  German  consul  in  Havre.  The  Bullier  patents  have 
finally  been  proclaimed  good  in  France  by  the  Court  of  Appeals. 
The  company  owning  this  master  patent  is  practically  the  owner 
of   17  carbide   factories   scattered  throughout  the  Alpine   districts ; 


its  50  agencies  arc  compelled  to  sell  at  the  uniform  price  of  363 
francs  per  metric  ton.  The  annual  produciion  is  estimated  at  iK,uoo 
tons.  I'orly  villages  arc  provided  with  central  acetylene  installa- 
tions. I'he  existence  of  the  Liullicr  patent  has  prevented  the  im- 
portation of  any  carbide,  but  the  export  trade  is  growing.  Most 
of  the  large  steamship  companies  still  dislike  taking  carbide  on  board, 
and  leave  the  carrying  trade  to  the  "tramps." — Lond.  Elec.  Rev., 
February  27. 

A  New  Method  for  Heating  lurnaces. — Rasch. — An  article  in 
which  he  expresses  the  opinion  that  the  electric  arc  furnace  and  the 
use  of  high-tension  electric  discharges  with  carbon  electrodes,  are 
suitable  only  for  special  purposes;  the  following  requirements  must 
be  fulfilled  for  pyrochemical  reactions  in  general;  the  electrodes 
must  be  capable  of  withstanding  u  high  energy  density  and  a  high 
temperature ;  they  must  not  be  oxidized  and  they  must  not  produce 
a  reducing  action  on  the  reaction  to  be  obtained.  Carbon  does  not 
answer  and  he  suggests  using  for  pyrochemical  reactions  conductors 
of  the  second  class,  which  are  chemically  very  persistent,  and  stand 
a  high  temperature.  Among  such  conductors  are  rods  or  tubes  of 
magnesia,  aluminiin)  oxide,  etc.;  but  they  must  be  preheated. — Zeit. 
f.  Elektrochemie,  February  19. 

Electrodes  Sensible  to  Light. — Kochan. — An  account  of  an  exper- 
imental investigation  of  a  gold  electrode,  which  was  effected  by 
light.  Bose  had  found  that  a  pair  of  gold  electrodes  in  dilute  sul- 
idiuric  acid,  which  had  been  charged  with  1 10  volts,  had  a  different 
e.m.f.  in  the  dark  than  when  lighted,  and  that  the  oxygen  electrode 
was  the  real  seat  of  this  sensibility  to  light.  The  present  author 
made  a  long  series  of  tests  with  this  type  of  cell,  in  which  he  inves- 
tigated the  influence  of  light  of  different  colors  and  the  action  of 
Rontgen  rays. — Zcit.  f.  Elektrochemie,  January  8,  15,  22. 
reki;rences. 

Electric  Analysis  of  Mercury. — Glaser. — An  account  of  an  experi- 
mental study  on  the  electric  analysis  of  mercury  and  the  solubility 
of  platinum  in  potassium  cyanide.  The  difference  observed  in  the 
electro-analysis  of  mercury  from  a  potassium  cyanide  solution  are 
due  to  an  attack  of  the  platinum  disc  serving  as  cathode  and  to  the 
solubility  of  platinum  in  potassium  cyanide. — Zeit.  f.  Elektrochemie, 
January  i. 

Action  of  Iodine  on  Alkalies. — Foerster  and  Gyr. — In  a  continua- 
tion of  their  investigation  of  the  action  of  halogens  on  alkalies  they 
describe  the  action  of  iodine. — Zeit.  f.  Elektrochemie,  January  i. 

Catalytic  Action. — Bredig  and  Watson. — A  preliminary  account 
of  an  experimental  investigation  of  the  kinetic  reasons  underlying 
the  fact  that  a  solution  of  potassium  iodide  produces  a  catalytic 
action  upon  hydrogen  peroxide,  the  latter  being  decomposed  into 
water  and  oxygen. — Zeit.  f.  Elektrochemie,  February  5. 

Units,  Measure.wents  and  Instru.ments. 
reference. 
Interrupter. — An  illustrated  description  of  a  high-speed  "trembler" 
of  French  manufacture  for  induction  coils  for  producing  the  sparks 
in  internal  combustion  engines  of  automobiles.  It  is  claimed  to 
permit  practically  unlimited  speed  of  the  motor,  and  yet  give  perfect 
sparking  under  every  condition.  With  a  4-volt  current  it  makes 
436  interruptions  per  minute. — Lond.  Elec.  Rev.,  March  6. 

Telegraphy,  Telephony  and  Signa's 

The  Core  Ratio  of  Submarine  Cables. — Young. — The  first  part  of 
an  illustrated  article  on  the  ratio  of  resistance  to  capacity  in  long 
submarine  cables,  and  some  related  quantities.  Comparisons  of 
signals  on  submarine  cables  having  different  ratios  of  resistance 
to  capacity  are  liable  to  be  misleading  unless  the  e.m.f.  and  terminal 
resistances  and  capacities  are  adjusted  to  the  ratio  of  7?  to  5"  of  the 
line.  The  quantities  dependent  on  the  design  of  the  core  are:  the 
e.m.f.  of  the  battery;  curbing  (sending  or  receiving  end)  ;  the  max- 
imum and  mean  pressure  on  the  cable ;  the  best  resistance  of  the 
battery  for  given  maximum  pressure ;  the  best  resistance  and  in- 
ductance of  the  receiver;  and  duplex  adjustments.  All  these  factors 
depend  upon  the  ratio  of  R  to  S,  or  rather  upon  the  square  root  of 
the  ratio  of  R  to  Sp,  where  p  is  the  coefficient  involving  the  shape 
of  the  wave,  or  the  time  rate  of  change  of  the  force ;  it  is,  in  short, 
the  quantity  by  which  the  instantaneous  volts  must  be  divided  to 
find  the  instantaneous  amperes.  If  telegraph  signals  were  made  by 
successive  reversals,  instead  of  by  irregular  combinations  of  im- 
pulses, these  problems  could  be  dealt  with  by  the  methods  of  alter- 
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nating-current  practice;  but  they  are  not,  and  if  these  methods  are 
nevertheless  applied,  it  is  because  it  is  the  best  approximation  we 
have  at  present.  His  conclusions  are  arrived  at  on  the  understanding 
that  the  circuits  whose  R  to  S  ratios  are  under  comparison,  either 
have  equal  S  R  values  or  else  are  worked  up  to  the  maximum  speed 
given  by  the  3"  R  law.  The  usual  figure  for  this  is  600  divided  by 
S  R  letters  per  minute  for  what  may  be  defined  as  "long"  cables, 
whose  S  R  is  not  less  than  about  3.5  seconds,  below  which  limit 
the  disabilities  of  transmitting  and  receiving  apparatus  begin  to 
come  into  prominence  and  lower  the  speed  rapidly.  He  then  dis- 
cusses the  amplitude  of  signals;  for  "direct  sending,"  the  lower  the 
C  R  per  microfarad  of  the  core,  "C  apparently  signifying  the  cur- 
rent," the  shorter  the  contacts  required  to  produce  signals  of  a  given 
size,  with  a  given  battery ;  with  direct-sending  and  constant-battery 
resistance  the  e.m.f.  necessary  to  generate  signals  of  a  given  size  is 
directly  proportional  to  the  square  root  of  the  C  R  per  microfarad 
of  the  core.  When  sending  or  receiving  through  a  condenser  the 
curbing  of  the  impulse  is  the  primary  adjustment.  On  a  core  of 
high  C  R  per  microfarad  the  time  constant  of  a  given  condenser  is 
larger,  and  to  preserve  the  sharpness  of  wave  form,  the  condenser 
capacity  must  be  reduced  in  the  inverse  ratio  of  the  square  root  of 
the  ratio  of  ^  to  5"  in  order  that  the  signal  may  be  correctly  curbed. 
To  get  a  given  amplitude  with  constant  curbing,  the  e.m.f.  must  be 
raised  as  the  square  root  oi  C  R  per  microfarad  after  the  above 
adjustment  of  the  condensers.  He  then  discusses  the  "curbing" 
of  signals ;  for  direct  sending  the  lower  the  C  R  per  microfarad,  the 
shorter  is  the  correct  duration  of  curbing  contact,  relatively  to  the 
main  one,  required  to  insure  straightness  of  signals.  A  somewhat 
important  matter  in  connection  with  the  e.m.f.  used  on  submarine 
cables  is  the  maximum  pressure  produced  on  the  dielectric  at  the 
sending  end.  The  mean  or  effective  pressure  on  the  cable  is  kept 
constant  when  the  capacity  of  the  sending  condenser  is  made  in- 
versely as  the  square  root  oi  C  R  per  microfarad.  The  maximum 
pressure  on  the  cable  is  kept  constant  by  making  the  capacity  of  the 
sending  condenser  vary  inversely  as  the  square  root  of  the  ratio  of 
i?  to  5"  of  the  core,  with  constant  e.m.f.  negligible  battery  resistance. 
— Lond.  Elec,  March  6. 
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Design  of  Dynamos.  By  Silvanus  P.  Thompson,  D.  Sc,  F.  R.  S. 
New  York :  Spon  &  Chamberlain.  253  pages,  92  illustrations,  8 
plates.     Price,  $3.50. 

This  is  one  of  the  most  interesting  books  on  its  subject  that  has 
thus  far  appeared,  and  it  is  also  remarkable  for  its  unevenness  of 
merit.  Parts  of  it  are  invaluable  to  anyone  directly  interested  in 
dynamo  design ;  other  parts  are  of  merely  academic  value,  while 
still  other  parts  are  open  to  adverse  criticism. 

The  author  begins  with  magnetic  data  and  calculations,  which 
are  expounded  in  his  well-known  clear  style ;  for  when  Prof. 
Thompson  thoroughly  knows  a  thing,  no  author  can  explain  it 
better  than  he.  This  chapter  contains  some  very  useful  charts  and 
tables  showing  the  specific  losses  due  to  hysteresis  and  eddy  currents 
under  various  practical  conditions,  and  includes  a  description  of 
three  methods  of  ascertaining  the  stray  field  coefficient  of  a  machine, 
one  of  which  is  excellent,  one  tolerable  and  the  other  of  doubtful 
value.  A  table  of  coefficients  applying  to  various  types  of  machines 
is  also  given,  but  it  is  problematical,  for  the  reason  that  the  types 
to  which  it  refers  (by  numbers)  are  not  identified  anywhere  in 
the  book.  It  is  gratifying  to  note  that  the  author  has  dropped  the 
method  of  calculating  field  excitation  on  the  basis  of  reluctances, 
and  works  now  in  ampere-turns  per  inch  length  of  path  (which 
method,  incidentally,  was  used  by  the  reviewer  twelve  years  ago). 
In  considering  the  path  in  the  air-gap,  however,  the  author  ad- 
vocates the  doubtful  method  of  calling  the  air-gap  area  the  mean  of 
the  pole-face  area  and  the  area  of  the  tooth  heads  under  a  pole. 
With  partly  closed  slots  this  might  serve,  but  with  straight  slots  the 
effective  air-gap  density  is  appreciably  less  than  this  method  would 
make  it.  As  a  matter  of  fact,  it  is  a  waste  of  time  to  try  to  calcu- 
late air-gap  areas ;  the  average  magnetic  density  taken  over  the 
pole-face  is  an  adequate  criterion  of  operative  conditions,  and  this 
value  is  readily  computed.  Another  dubious  method  suggested  is 
to  take  the  average  width  of  an  armature  tooth  in  considering  the 
path  there.  The  density  at  the  root  of  the  tooth  is  invariably  the 
prime  criterion,  the  average  width  of  the  tooth  being  a  misleading 
factor  because  of  the  wide  differences   in   permeability   at   different 


points  along  the  tooth.  With  reference  to  the  length  of  air-gap, 
the  author  says  on  page  39  that  it  should  not  be  much  less  than  ij4 
times  the  width  of  an  armature  slot;  but  by  the  time  page  137  is 
reached,  he  appears  to  have  changed  his  mind  and  recommends  half 
the  width  of  a  slot. 

Chapter  III  on  copper  calculations  is  excellent,  barring  a  few 
typographical  and  slide-rule  errors,  and  a  superfluous  discussion  of 
"space  factor."'  The  conductors  in  a  slot  must  be  adequately  in- 
sulated from  the  core,  regardless  of  "space  factor,"  and  while  every- 
one recognizes  that  as  many  conductors  as  possible  should  be  put 
in  one  slot  in  order  to  economize  insulation  space,  there  are  limita- 
tions to  the  allowable  dimensions  of  a  slot  which  "space  factor" 
cannot  alter.  The  errors  in  this  chapter  are  as  follows :  On  page 
44,  in  the  rules  for  copper  wires  at  30°  C,  "section  in  sq.  mils" 
should  read  "circular  mils"  in  the  first  two  rules;  on  page  48,  "coil" 
should  read  "wire"  in  the  third  line  from  the  bottom;  on  pages 
50  and  SI,  "1.045"  should  read  "1.0045";  on  page  53  the  first  formula 

has  the  sign  of  equality  omitted  between  -  and  M,  and  is,  there- 
fore, unintelligible  as  it  stands. 

Chapter  IV  is  devoted  to  insulating  materials,  and  contains  much 
practical  data  compiled  from  various  well-known  sources.  In  Chap- 
ter V  the  author  gives  undue  space  to  armature-winding  schemes, 
and  also  makes  several  careless  statements.  Thus,  on  page  96,  "if 
in  any  wave  winding  the  number  of  circuits  is  made  equal  to  the 

number   of    poles the    winding   becomes    identical   to    a 

simple  lap  winding."  The  fact  is  that  multi-path  wave  windings 
are  used  m  preference  to  lap  windings  because  they  are  not  "identical 
to"  the  latter  in  any  respect  except  the  number  of  paths.  Again,  on 
page    105,    "For    wave    windings,    whether    series  or   series-parallel, 

there  are  required  but  two  brush  sets,  whatever  the 

number  of  poles."  This  is  not  correct  with  respect  to  series-parallel 
or  simple  multi-path  wave  windings,  which  invariably  require  more 
than  two  sets  or  rows  of  brushes.  The  discussion  on  page  108  of 
the  choice  of  the  number  of  armature  circuits  is  highly  general  in 
character,  and  reads  as  though  the  author  had  tried  to  frame  a 
general  mode  of  procedure  from  consideration  of  a  single  actual 
machine.  This  unsatisfying  characteristic  crops  out  at  intervals 
all    through   the   book.     For   example,   on    page   147:     "Assume   a 

suitable  value  for  the  Steinmetz  coefficient Taking  3.13," 

etc.  Why  3.13?  And  how  is  one  to  know  what  is  a  "suitable" 
value  for  a  coefficient  that  ranges  from  1.4  to  4.75,  when  calculating 
a  single  design  with  no  precedent?  Again,  on  page  153,  after  fixing 
on  54  inch  as  the  proper  air-gap  (by  some  criterion  not  explained) 
the  author  says  "unless  there  is  some  reason  to  the  contrary,  it 
would  with  advantage  be  larger  so  we  will  adopt  0.65  inch."  Why 
need  it  be  larger?  And  if  so,  why  0.65?  Why  not  ^  or  anything 
else?    This  sort  of  "designing"  is  academic  to  a  high  degree. 

Taken  all  in  all,  the  book  is  most  commendable  for  the  student 
and  for  designers  who  are  sufficiently  experienced  to  exercise  dis- 
crimination. It  contains  many  valuable  charts  and  tables  as  well 
as  complete  details  of  a  goodly  number  of  representative  dynamo 
designs,  and  after  one  has  blue-penciled  the  inaccuracies  and  aca- 
demic sections,  the  remainder  is  well  worth  many  times  the  price 
of  the  book. 


Elektro-Ingenieur   Kalender,    1903.      By   Arthur   H.    Hirsch    and 

Franz  Wilkins.     Berlin:  Oscar  Coblentz.    287  pages,  illustrated. 

Price,  2.50  marks. 

This   is  the   1903  edition  of  a   convenient   little   pocketbook — one 

that  can  really  be  carried  in  the  pocket.    The  first  section  contains  a 

calendar  for  the  year,   a  table  of  squares,  cubes,   square  and  cube 

roots,  logarithms,  reciprocals,  tt  and  -  X  n'  vilues  for  whole  num- 
bers from  I  to  1,000;  a  comparative  schedule  of  the  metric,  old 
Prussian,  Austrian,  English,  Russian  and  Swedish  systems  of  weights 
and  measures ;  numerous  tables  of  engineering  data,  such  as  specific 
gravities  and  weights  of  materials,  specific  heat  values,  etc.  The 
remainder  of  the  contents  is  divided  into  fifteen  sections,  the  subjects 
of  which  include  the  various  forms  of  prime  movers,  electric  light- 
ing and  power  circuits,  mediums  of  illumination,  dynamos,  motors, 
transformers,  generating  and  sub-stations,  and  comparative  cost  of 
installing  and  operating  gas  and  electric  motors.  Each  section 
abounds  with  tables  which  facilitate  the  reader's  search  for  infor- 
mation. There  are  also  two  sets  of  blank  pages  for  memoranda, 
wire-stitched,  which  may  be  held  within  the  covers  of  the  book  by 
menus  of  an  elastic  cord,  secured  tn  the  binding  for  that  purpose. 
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Auiomohilc  Telephone    I  ruck. 

At  (he  rrcciit  aiitoinobilc  show  in  New  York  Ciiy  an  exhibit  of 
special  interest  to  electrical  men  was  the  travelinK  electric  windlass 
for  use  in  drawing  telrpiione  cables  in  niul  out  of  underground  con- 
duits. The  New  York  Telephone  Company  is  now  utilizing  this 
truck  in  regular  daily  service  with  the  most  satisfactory  results. 
An  illustration  of  the  truck  is  shown  herewith. 

The  vehicle  measures  7  ft.  x  16  ft.  over  all,  the  wheels  being 
under  the  body  of  the  truck.  The  total  weight  is  four  and  one-half 
tons,  of  which  2,800  pounds  is  battery.  The  truck  is  guaranteed  to 
transport  a  loatl  of  five  tons  lifleen  miles  and  supply  power  for  the 

operation  of  the  cable- 
hauling  machinery  f  o  r 
three  continuous  hours, 
all  on  one  charge  of  the 
battery.  The  one  charge 
will  carry  the  maximum 
load  twenty-five  miles 
when  the  cable-hauling 
machinery  is  not  used. 

The  upright  device 
shown  in  front  of  the 
vehicle  is  designed  to  be 
let  down  into  man-holes. 
It  is  built  up  from  two 
channel  bars,  and  when 
it  is  dropped  into  a  man- 
hole the  lower  end  is 
firmly  braced  so  as  lo  afford  a  rigid  support  for  the  pulleys  over 
which  the  hauling  cable  runs. 

The  cable  drum  is  located  under  the  driver's  seat.  It  is  driven 
by  a  2j'i-hp  motor  through  reduction  gear  and  has  six  speeds  varying 
between  10  and  40  ft.  of  cable  per  minute.  The  vehicle  is  propelled 
by  two  3-hp  General  Electric  motors  of  the  automobile  type  connected 
to  the  rear  wheels  through  reducing  pinions.  The  control  is  of  the 
standard  type  and  gives  four  speeds  ahead  and  two  backward. 

The  battery  equipment  is  carried  in  a  box  underneath  the  body 
of  the  truck,  and  consists  of  44  "Exide"  cells  having  a  capacity  of 
200  amp-hours  and  weighing,  as  already  stated,  2,800  pounds.  The 
truck  equipment  includes  portable  electric  lights  for  the  lighting  of 
man-holes,  etc.,  while  the  men  are  at  work. 

The  vehicle  is  kept  in  order,  and  the  batteries  are  charged  daily, 
by  the  Rainier  Company,  general  sales  agent  for  the  Vehicle  Equip- 
ment Company,  which  built  the  truck.  It  has  proved  to  be  very 
economical  in  actual  service  and  does  the  work  of  two  gangs  of 
men  operating  under  the  old  method.  When  it  is  not  used  on 
cable  work,  it  becomes  available  for  trucking.  In  this  capacity  it 
does  the  work  of  three  ordinary  2-horse  trucks  and  much  more 
expeditiously.  With  the  power  windlass  available  at  all  times, 
reels  of  cable  can  be  loaded  on  to  the  truck  quickly  and  deliveries 
made  in  much  shorter  time  than  where  the  work  is  done  entirely 
by  manual  labor.  As  to  the  economy  it  may  be  stated  that  in  cable 
work  it  costs  the  telephone  company  $37  per  day  for  the  operation 
of  the  truck,  whereas  the  same  labor  performed  by  man  power,  in 
the  old  way,  cost  $69  per  day. 


Westinghouse  Motors  for  the  New  York  Subway. 

As  has  been  previously  announced,  the  Interborough  Rapid  Transit 
Company  has  divided  the  order  for  motors  to  be  used  on  subway  cars 
between  the  Westinghouse  and  General  Electric  Companies,  each 
company  to  supply  340  motors.  The  subway  company  will  operate 
two  classes  of  train  service.  The  first  will  consist  of  five-car  local 
trains,  composed  of  three  motor  cars  and  two  trailers,  making  an 
average  speed  of  approximately  16  miles  per  hour.  The  second  will 
be  eight-car  express  trains,  comprising  five  motor  cars  and  three 
trailers,  and  the  requirements  of  the  franchise  include  the  main- 
tenance of  an  average  speed  of  30  miles  per  hour.  The  same  motors 
and  gearing  will  be  used  for  both  classes  of  service.  Each  motor 
car  will  be  equipped  with  two  motors  of  200  hp  each.  The  present 
motors  are  said  to  be  of  smaller  size  for  their  output  than  any  ever 
built  heretofore. 

These  motors  are  of  the  heavy  railway  type,  similar  in  general  ap- 
pearance to  the  well-known  standard  Westinghouse  railway  motor. 
They  will  be  supported  on  the  truck  by  nose  suspension.    The  normal 


capacity  of  the  motor  is  300  amp  at  570  volts,  or  20u  hp  for  one 
hour.  With  this  current  and  voltage  a  tractive  effort  of  4,150  lbs. 
i«  developed  at  the  periphery  of  a  33in  wheel,  at  a  speed  of  ly 
miles  p^r  hour.  Although  designed  for  an  average  voltage  of  570, 
the  motor  will  operate  satisfactorily  with  voltages  up  to  625.  It 
will  carry  loads  up  to  500  amp  without  injurious  sparking. 

The  motor  has  a  field  frame  of  cast-steel,  divided  into  halves  on 
the  line  of  the  centers  of  armature  and  axle,  and  completely  sur- 
rounding the  axle.  There  are  thus  no  separate  axle-bearing  caps, 
and  the  number  of  pieces  is  consequently  reduced  to  the  least  number 
possible  for  an  easily  accessible  motor.  The  two  halves  of  the  field 
are  held  together  by  eight  bolts,  and  by  removing  these  the  top  half 
of  the  field  can  be  readily  lifted  off  and  access  gained  to  the  interior 
for  inspection,  repairs  or  the  removal  of  the  armature  or  field 
coils.  When  the  top  field  is  removed  the  lower  half  remains  sus- 
pended from  the  axle  by  stirrups,  which  are  permanently  attached 
to  the  axle  bearings. 

The  four-pole  pieces  are  made  of  laminated  steel  punchings,  held 
between  heavy  end  plates  and  secured  by  rivets.  Each  pole  piece  is 
boiled  lo  the  field  frame  by  three  bolts.  These  bolts  do  not  pass 
through  the  pole  pieces  but  terminate  in  a  long  nut  inside,  thus  afford- 
ing a  smooth  unbroken  surface  and  absolutely  rigid  poles. 

The  field  coils  are  made  of  copper  strap  wound  on  edge.  All  four 
coils  are  exactly  alike  in  form  and  in  number  of  turns.  The  insula- 
tion between  turns  consists  of  asbestos  and  mica,  held  in  place  by 
shellac  and  baked  at  a  high  temperature  under  heavy  pressure,  so 
that  the  coil  and  insulation  make  a  solid  mass.  The  completed  coil 
is  scaled  in  a  curved  metal  case,  from  which  it  is  insulated  by  molded 
mica  made  like  the  V-rings  of  a  commutator.  This  construction 
gives  a  coil  which  is  absolutely  fire-proof,  moisture-proof  and  prac- 
tically indestructible.  Each  coil  is  held  in  place  by  the  metal  case 
or  shell,  which  is  securely  bolted  to  the  frame. 

The  armature  is  20  in.  in  diameter  and  wxighs  1,030  lbs.  It  is  of 
the  slotted-drum  type,  and  is  composed  of  sheet  steel  punchings  as- 
sembled on  a  cast-iron  spider.  The  commutator  is  also  carried  on 
the  same  spider  and  shaft  and  may  thus  be  removed  and   replaced, 


VERTICAL   SECTION    OF    MOTOK. 


should  this  ever  become  necessary,  without  disturbing  the  armature 
winding  or  its  connection  to  the  commutator.  The  winding  is  of  the 
two-circuit  type,  and  is  of  ventilated  construction.  There  are  53 
slots  and  159  coils,  i.  e.,  three  coils  per  slot.  Elach  coil  consists  of 
a  single  turn  of  copper  strap.  The  three  coils  which  rest  in  each 
armature  slot  are  formed  and  insulated  before  being  put  in  place. 
They  are  placed  in  the  slots  without  bending  or  hammering,  and 
are  carefully  insulated  from  each  other  and  from  the  core.  Each 
conductor  is  continuous  between  commutator  bars,  thus  giving  min- 
imum resistance  and  allowing  the  most  effective  insulation  on  all 
parts  of  the  conductor. 

The  coils  are  held  in  the  slots  by  wedges  of  special  unshrinkable 
material,  which  will  withstand  a  high  degree  of  heat  without  injury. 
This  greatly  facilitates  the  removal  and  replacing  of  the  armature 
coils.  The  armature  insulation  consists  essentially  of  mica,  which 
extends  between  turns  at  all  points.  The  mica  is  protected  by  a 
sufficient  amount  of  fibrous  material  to  insure  against  deterioration. 

The  commutator  is  composed  of  159  rolled  and  hard-drawn  copper 
bars.  These  bars  have  solid  necks  raised  above  the  surface  of  the 
commutator  with  milled  slots,  into  which  the  armature  bars  are 
tightly  soldered.  The  bars  are  mounted  on  a  cast-iron  spider  and 
held  in  place  by  two  steel  V-shaped  rings,  one  of  which  serves  as  an 
oil  guard  thoroughly  to  protect  the  mica  from  oil  or  grease.  A 
low  voltage  betw-een  the  commutator  bars  is  secured,  decreasing  the 
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liability  of  flashing  from  any  cause.  The  bars  are  insulated  from 
each  other  by  sheets  of  mica  of  a  hardness  that  insures  its  wearing 
at  the  same  rate  as  copper.  The  mica  separating  the  bars  from  the 
rings  is  1-16  in.  thick,  and  the  mica  ring  also  separates  the  bars 
from  the  commutator  spider.  The  wearing  surface  of  the  commu- 
tator is  i6Ji  in.  in  diameter  and  9^  in.  long.  The  bars  are  of  a 
depth  which  allows  a  reduction  in  diameter  of  2  in. 

The  brush  holders  consist  of  two  cast-brass  arms,  each  secured 
independently  to  the  commutator  end  of  the  upper  frame  casting 
by  a  special  vulcabeston-headed  bolt.  The  arms  and  bolts  are  in- 
sulated from  the  frame  by  fuller-board  and  mica  bushings. 

Each  arm  carries  tlircr  carbon  brushes,  5/;^  in,  x  ,3  in.  in  st-clions. 
The  brushes   slide   over   finished   surfaces   and   each   is   pressed  on 


FIG.   2. — VIEW  OF  MOTORS  WITH   GEAR  CASING  REMOVED. 

the  commutator  by  a  spring  finger.  The  tension  of  these  fingers 
is  readily  adjustable  and  the  brush-holder  arm  is  arranged  for  radial 
adjustment  to  allow  for  wear  of  the  commutator.  Copper  clips  are 
bolted  to  the  carbon,  and  these  clips  are  connected  by  flexible  shunts, 
of  ample  capacity,  to  the  body  of  the  brush-holder,  thus  relieving  the 
springs  from  carrying  the  current.  By  this  arrangement  each  brush- 
holder  can  be  easily  removed  through  the  opening  above  the  com- 
mutator by  loosening  a  single  bolt. 

Field  and  armature  leads  extend  5  ft.  outside  the  motors,  and  are 
furnished  with  detachable  connectors.  The  bottom  field  lead  is 
brought  out  to  the  end  of  the  lower  field  frame  and  carried  up 
through  a  leader  on  the  end  of  the  upper  field  frame,  avoiding  neces- 
sity of  disconnecting  it  when  opening  the  motor. 

The  completed  motor  will  stand  an  insulation  test  between  winding 
and  motor  frame  of  4,500  volts,  alternating  momentarily,  or  a  test 
of  3,000  volts  for  one  minute. 

The  armature  bearings  are  contained  in  housings,  which  are  se- 
curely held  between  the  halves  of  the  field  frame,  being  tongued 
and  grooved  to  the  frame  and  accurately  boweled.  At  the  pinion 
end  the  bearing  is  4J4  in.  x  10  in.,  and  at  the  commutator  end  4  in.  x 
7  in.  These  bearings  are  provided  with  drip  grooves,  into  which 
oil  is  thrown  by  wiper  rings  on  the  shaft.     The  bearing  boxes  are 


FIG.    3. — VIEW    OF    MOTORS    COMPLETELY    ENCLOSED. 

of  phosphor  bronze,  lined  with  babbitt  metal  well  grooved  for  oil. 
The  axle  boxes  are  made  to  suit  a  6j^-in.  axle  and  are  12  in.  long. 

Armature  and  axle  bearings  are  lubricated  by  oil  fed  to  the 
journals  by  waste,  in  accordance  with  standard  railway  practice. 
The  oil  boxes  are  formed  so  that  the  waste  will  pack  itself  against 
the  journals.  The  oil  box  covers  are  lipped  and  hinged,  and  fitted 
with  springs  that  keep  the  lids  tightly  closed  or  hold  them  open  as 
desired.  Drip  bo.xes  are  provided  to  catch  all  waste  oil  so  that  no 
oil  can  get  into  the  motor. 

The  gears  are  solid,  of  cast-steel,  with  cut  teeth.  The  diametrical 
pitch  is  2^  per  inch,  and  the  face  is  5  in.  The  pinions  are  forged 
.steel    with   cut   teeth.      They   are   taper   bored   to   fit    the   shaft   and 


are  held  in  place  by  a  nut  and  lock  washer.     The  diameter  of  the 
shaft  at  the  large  end  of  the  taper  is  4^  in. 

The  gear  case  is  made  of  malleable  iron  planed  to  a  tight  joint, 
with  a  suitable  opening  at  top,  having  a  hinged  cover.  It  is  sup- 
ported at  the  ends  by  horns  cast  on  the  motor  frame,  and  so 
shaped  that  they  support  the  gear  case  without  side  strain,  the 
weight  being  carried  on  its  own  plane.  The  whole  motor  can  be 
dismantled  with  great  ease  and  dispatch  without  the  use  of  any 
special  tools.  The  total  weight  of  motor,  gear,  gear  case,  etc.,  is 
about  6,600  lbs. 


:Bullock  Apparatus. 


Tiie  accompanying  illustrations  show  some  of  the  more  interest- 
ing type  of  alternating-current  machines  recently  installed  by  the 
Bullock  Electric  Manufacturing  Company.  Fig.  i  represents  the 
stationary  armature  of  a  1,500-kw.  three-phase  generator  operating 
at  100  r.p.m.,  and  built  for  the  Denver  Gas  &  Electric  Company. 
This  machine  is  designed  for  2,400  volts  at  60  cycles.  The  generator 
is  of  a  flywheel  type,  the  poles  being  put  directly  on  the  rim  of  the 
flywheel.  The  inside  diameter  of  the  armature  is  18  ft.,  the  out- 
side diameter  being  23  ft.  The  armature  is  bar-wound,  with  two 
conductors  per  slot,  each  conductor  consisting  of  three  strips  in 
order  to  prevent  eddy  currents  in  the  bars. 

The  largest  belted  alternating-current  generators  built  in   recent 


FIG.   I. — ARMATURE  FRA.ME  I,500-KW  GENERATOR,  DENVER  GAS  &  ELECTRIC 
COMPANY. 

years  have  also  been  installed  by  the  Bullock  Company  in  Denver. 
They  are  6oo-kw.  three-phase  generators,  having  18  poles  and  run- 
ning at  400  r.p.m.,  generating  2,400  volts  at  60  cycles.  The  inside 
diameter  of  these  machines  is  75J/2  inches.  The  peripheral  speed  is, 
therefore,  approximately  8,000  ft.  per  minute.  Owing  to  this  high 
peripheral  speed,  and  the  very  narrow  armature,  these  machines  can 
stand  tremendous  overloads  without  undue  heating,  the  temperature 
rise  at  full  normal  load  hardly  exceeding  20  degs.  C.  in  any  part  of 
the  machine. 

Fig.  2  shows  an  armature  of  6oo-kw.  three-phase  synchronous 
motor  operating  on  a  4.500-vok  circuit  at  60  cycles  and  450  r.p.m. 
The  peripheral  speed  of  this  machine  is  also  very  high,  viz.,  7,700  ft. 
per  minute.  The  synchronous  motors  are  direct  connected  to  300- 
volt  direct-current  generators  to  operate  on  an  Edison  three-wire 
system . 

Fig.  3  shows  a  i,ooo-kw.,  30-cycle  synchronous  motor  for  2,300 
volts  and  450  r.p.m.  The  photograph  of  this  machine  was  taken 
in  the  testing  room  of  the  Bullock  Company.  The  motor  is  one  of 
four  built  for  the  Shawinigan  Water  &  Power  Company,  and  in- 
stalled at  Maisonneuve.  Montreal.  The  motors  receive  current  from 
the  Shawinigan  power  house  after  two  transformations.  The 
Shawinigan  Water  &   Power  Company's  station  is  at  a  distance  of 
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FIG.  2. — ARMATl'KE  OF  600-K\V,   .^-PH.SSE   MOTOR. 


85  miles  from  Montreal,  llic  i>owcr  hcing  transmitted  at  50,000  volts 
,)ver  three  nluminiim  cables,  being  slcpjjcd  down  to  ^,300  volts  at 
Montreal.  The  current  is  then  changed  by  the  (our  i.ooo-kw.  fre- 
nuenty  changers  from  30  cycle-t  to  60  cycles.  The  60-cycle  ends  of 
liie.sc  frecjucncy  changers  arc  operatinK  in  parallel  with  the  60-cycIc 
(ircuits  of  the  Lachinc  llydr^iulic  Land  &  Water  Power  Company. 
The  plant  was  put  in  oi)cratiuii  in  Fcgruary,  1903.  The  field  coils 
of  these  motors  arc  made  of  copper  strip  on  edge,  i  inch  by  1-16 
inch,  and  are  perhaps  the  largest  strip  coils  ever  made,  their  outside 
ilimcnsions  being  21  inches  by  15  inches. 

I'ig.    4   represents  a  450-kw.,   ^6-cyclc,  three-phase   generator    for 


FIG.   S.— 200-KW   SYNCHRONOUS   MOTOR,   SAX   liliRNARDINO. 

400  volts  at  114  r.  p.  m.  This  machine  is  operating  two  250- kw. 
Bullock  rotaries  for  the  Indianapolis,  Shelbyville  &  Southeastern 
Railroad  Company.  The  generator  has  nine  slots  per  pole,  there 
being  two  conductors  per  slot.  The  winding  is  a  bar- winding  pro- 
vided with  excellent  ventilation.  The  generator  is  direct-connected 
to  an  Atlas  engine.  This  plant  has  been  in  operation  for  almost 
a  year,  and  in  spite  of  the  sudden  variations  in  load,  there  have 
been  no  signs  of  hunting  in  the  rotary  converters,  a  fact  which  is 
doubtless  due  to  the  careful  design  of  both  the  generator  and 
rotaries. 

Two  years  ago  the  Bullock  Company  designed  a  200-kw.  motor- 
generator  set,  operating  at  500  r.  p.  m.  on  the  11, 000- volt,  so-cycle 
circuit  of  the  Los  Angeles  Edison  Company  at  San  Bernardino, 
Cal.  This  machine,  shown  in  Fig.  5,  has  12  poles,  and  is  perhaps 
one  of  the  smallest  units  designed  to  operate  directly  on  so  high  a 
potential  as  11,000  volts.  It  is  direct-connected  to  a  direct-current 
railway  generator. 


FtG.   3.  — I.OOO-KW  SYNCHRONOUS   MOTOR  FOR  FREQUENCY  CHANGERS, 
>il.\\VINI(;.\N    rOMP.\.\V.    MONTREAL. 


Annual  Report  of  Electric  Storage  Battery  Company. 


FIG.    4. — 450-KW,   3-PHASE   GENERATOR,   SIIELE'.'VILI.E.    rXD. 


The  annual  meeting  of  the  Electric  Storage  Battery  Company, 
at  which  138,539  shares  of  stock  (out  of  about  160,000  outstanding) 
re-elected  P.  A.  B.  Widener,  Wm.  L.  Elkins,  Thomas  Dolan,  George 
D.  Widener,  Rudolph  Ellis,  Grant  B.  Schley,  George  Philler,  Thomas 
J.  Regan  and  Herbert  Lloyd  directors,  and  ratified  the  sale  of  the 
Derby  Lead  property  and  the  purchase  of  Chloride  Electrical  Storage 
Battery  Companj-,  Limited,  of  England. 

President  Lloyd  denied  the  newspaper  reports  of  the  last  six 
months  by  stating  that  no  agents  of  the  General  Electric  Company 
had  ever  looked  over  the  plant  of  the  Electric  Storage  Battery  Com- 
pany and  that  the  subject  of  the  absorption  of  the  Storage  Company 
by  General  Electric  had  at  no  time  been  considered  by  the  directors. 
He  mentioned  incidentally  that  the  Storage  Company  during  1902 
had  done  nearly  95  per  cent,  of  the  battery  business  of  this  country. 
It  also  transpired  that  the  company  ow'ns  about  one-third  of  the 
stock  and  the  same  proportion  of  the  bonds  of  the  Pennsylvania 
Electric  Vehicle  Company. 

The  most  important  matter  brought  out  at  the  meeting  was  the 
plans  of  the  Storage  Battery  Company  for  the  development  of  the 
Chloride  Electrical  Storage  Battery  Company.  Limited,  of  England, 
which  has  been  recently  taken  over.  Control  of  the  Chloride  Storage 
Company,  through  the  acquisition  of  44,000  shares  of  stock,  was 
purchased  last  October  for  about  $298,000  cash.  A  new  board  of 
directors  has  since  been  elected,  a  majority  of  whom  represent  the 
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American  Storage  Battery  Company.  Last  November  several  ex- 
perts were  sent  over  to  Americanize  the  English  works  which  are 
at  Manchester,  and  this  work  is  now  under  way.  It  is  also  proposed 
to  reorganize  the  business  department  of  the  works.  The  Chloride 
Company  is  said  to  have  paid  8  per  cent,  to  the  stockholders  for  a 
number  of  years.  We  are  advised  that  the  battery  manufactured  by 
the  Chloride  Company  under  an  English  patent  is  practically  iden- 
tical with  that  produced  by  the  American  Electric  Storage  Battery 
Company.  The  Chloride  Company  has  already  worked  up  a  market 
in  the  British  colonies,  but  it  is  the  purpose  of  the  American  man- 
agement to  reach  out  on  a  large  scale  for  new  business  in  Mexico 
and  South  America,  pushing  the  business  side  from  Philadelphia, 
but  shipping  the  Manchester  product,  which  can  go  considerably 
cheaper  to  those  points  than  the  batteries  manufactured  in  Phil- 
adelphia. 

It  is  given  out  officially  that  the  Derby  Lead  property,  which  was 
bought  in  1900  for  about  $275,000,  involved  neither  profit  or  loss 
to  the  company,  the  difference  between  the  above  amount  and  $542,- 
282,  the  selling  price,  representing  the  money  actually  put  out  on 
the  property  by  the  Storage  Battery  Company.     The  annual  report 


so  as  to  concentrate  the  light  as  far  as  possible  at  the  focus  of  the 
reflector. 

The  General  Electric  Company  is  producing  a  lamp  with  a  special 
filament,  wound  in  the  form  of  a  close  conical  spiral,  which  serves 
this  purpose  admirably.  This  filament  is  supplied  in  several  types 
of  bulbs  made  to  fit  the  various  types  of  headlights.  The  standard 
type  of  headlight  lamp  is  the  round  bulb  32-cp  size  here  illustrated. 
This  requires  the  headlights  to  be  wired  in  multiple  series  con- 
nection with  two  circuits  each  of  four  i6-cp  lamps.  The  wiring 
connections  are  clearly  illustrated  in  the  accompanying  diagram. 
For  conditions  which  do  not  permit  using  a  32-cp  lamp,  a  i6-cp 
lamp  with  a  conical  spiral  filament  is  made.  The  larger  lamp  should, 
if  possible,  be  used,  as  anything  less  does  not  give  a  sufficient  volume 
of  light  for  a  good  headlight  service. 

To  give  the  best  results,  the  lamp  should  be  properly  focussed  in 
the  reflector.  The  filament  can  be  located  at  the  proper  height  to 
°  "f;?oLLErv  olace  it  in  the  focus  line  if  the  dimen- 

sions of  headlight  are  stated.  A  plan, 
adopted  by  several  companies  with 
excellent  results,  is  to  make  the  socket 
in  the  headlight  adjustable  both  ver- 
tically and  laterally.  By  the  move- 
ment of  a  pair  of  thumbscrews,  this 
enables  the  motorman  to  focus  the 
lamp  positively  and  accurately. 

These   headlight   lamps   have   been 
in  use  on  a  number  of  street  railways 
for  the  past  two  or  three  years,  dur- 
ing which  time  they  have  given  thoroughly  satisfactory  service.    They 
are  regarded  with  favor  by  all  roads  that  have  tried  them,  as  they 
are  inexpensive  and  simple  in  their  application  and  operation. 


a-fWO  V/AV  (5  W I TC  >^ 


FIG.   I. — WIRING  CONNECTIONS  FOR  HEADLIGHT. 

for  the  fiscal  year  ended  December  31,  1902,  compares  as  follows : 

1902  1901.  Changes. 

Net  earnings   $1,113,199  $900,242     Inc.  $212,957 

Less   dividends    812,427  812,413     Inc.  14 

Surplus     $300,772  $87,829     Inc.  $212,943 

Previous  surplus    2,022,582  1,934,753     Inc.       87,829 

Total  surplus  $2,323,354        $2,022,582     Inc.  $300,772 


Guy  Anchors  for  Poles. 


Incandescent  Lamps  for  Street  Car  Headlights- 


With  the  growth  of  urban  trolley  lines  and  the  high  speeds  of 
modern  street  railway  service,  effective  headlights  are  a  necessity. 


The  accompanying  illustration  gives  an  idea  of  the  action  of  Stom- 
baugh  guy  anchors.  At  first  glance  it  would  appear  that  a  six-in. 
anchor,  for  instance,  would  only  have  the  resisting  power  as  if  a 
six-in.  hole  were  dug  and  the  anchors  slipped  into  it  and  the  hole 
filled  and  tamped.  By  referring  to  the  cut  a  dotted  spiral  line  will 
be  noticed.  This  shows  how  the  helix  of  the  anchor  worms  its  way 
in,  so  to  speak.  The  ground  is  not  disturbed  any  more  than  a 
wood  screw  tears  a  piece  of  board. 

A  second  glance  at  the  cuts  shows  a  cone  having  the  anchor  point 
for  its  vertex.  This  conical  section  indicates  the  manner  in  which 
the  lines  of  force  work  when  the  strain  is  placed  on  the  anchor.    It 


FIG.  2. — STREET   CAR    HEADLIGHT. 


GUY   ANCHOR. 


To  be  effective  for  such  service  a  headlight  must  throw  a  brilliant 
path  of  light  for  a  distance  of  at  least  one  hundred  feet  ahead  of 
the  car.  When  using  a  parabolic  reflector  for  projecting  the  light, 
the  filament  of  the  incandescent  lamp  should  be  compactly   formed 


will  readily  be  seen  that  the  holding  power  of  the  anchor  is  repre- 
sented by  the  cone  and  not  by  the  spiral  section.  W.  N.  Matthews  & 
Bro.,  Laclede  Building,  St.  Louis,  are  placing  these  anchors  on  the 
market. 


NEWS  OF  THE  WEEK. 


Financial    Intelligence. 

THE  WEEK  IN  WALL  STREET.-Moiuy  was  freely  offered 
by  brokers  and  (here  was  a  fair  demand,  the  closing  rates  being  sH 
ii  0  per  cent,  for  30  to  yo  days,  and  S/i  a  5'^  for  four,  tivc  and  six 
months.  In  the  stock  market  there  was  moderate  activity  and  in- 
creasing strengtli,  due  to  ilie  more  favorable  money  market  condi- 
tions. Advances  were  general  in  the  standard  stocks,  but  short 
covering  was  the  main  source  of  the  buying  power.  Industrial 
stocks,  however,  were  not  prominent,  although  the  United  Steel 
issues  were  steady.  Amalgamated  Copper  was  irregular  on  the 
recession  in  copper  prices.  The  traction  stocks  were  rather  quiet, 
although  a  good  deal  of  strength  was  shown  in  connection  with 
Manhattan  and  later  on  in  Metropolitan  Street  Railway  shares.  The 
latter  made  a  net  gain  of  5  points,  closing  at  138^4,  the  highest  figure 
of  the  week  being  140  and  the  lowest  I32>4.  The  shares  sold  aggre- 
gated 00,350.  Brooklyn  Rapid  Transit  closed  at  671/2,  thereby 
making  a  net  gain  of  2}4  points.  This  stock  fluctuated  between  64 
and  68,  and  34,iXK)  shares  changed  hands.  Greater  strength  was 
shown  in  the  electrics,  General  Electric  closing  at  the  highest  figure 
of  the  week,  namely,  i<)6->4,  e.\  div.,  being  a  net  gain  of  S54  points. 
Westinghousc  made  a  net  gain  of  6  points,  closing  at  208,  which  was 
also  the  highest  figure  of  the  week.  Western  Union  made  a  gain 
of  yi  point,  closing  at  88j4.  ex  div.  American  Telephone  &  Tele- 
graph was  the  exception,  receding  21/2  points  on  the  week's  business, 
i64>4  being  the  quotation  throughout  the  week.  American  Tele- 
graph &  Cable  is  quoted  at  82,  being  a  net  loss  of  ]4  point.  On 
the  Boston  market  General  Electric  advanced  3,''j  points  and  Ameri- 
can Telephone  &  Telegraph  was  off  14  point.  Following  are  the 
New  York  closing  quotations  of  March  24: 


Mar.  17.  Mar.  24 

American  Tel.  4  Cable 80  82 

American  Tel.  *  Tel 164H 

.\merican  Dist.  Tel .TZ 


Broolilj-n  liapid  Transit 

ConimoixMal  Cable 

Electric  Boat 

racctric  Boat  pfd 

Electric  Load  Reduction. 

Electric  Vcliide 

Electric  Vehicle  pfd 


18.1*i 
3S 

mi 


2H 
8W 
14Si 


Mar.  17.  Mar.  24 

AmericBU  Tel.  *  Tel    1S5  IM 

Cumberland  Telephone 

EiUson  Elcc.  Ilium 

Oeueral  Electric 

Western  Tel.  &  Tel 22  22 


Mar.  17.    Mar.  24 

General  Electric 1«2         ia2Ji 

Hudson  River  Tel 

Metropolitan  St.  Ry 133*1     134«  1 

N.  E.  Elec.  Veh.Tms H 

N.  Y.  &N.  J.  Tel 104 

N.Y.E.V.T.Co m         9H 

Tel.  i  Tel.  Co.  Am 

Western  Union  Tel mi       88 

Westiughouse  com 205         205 

Westinerhouse  pfd 218*       200 


Mar.  17    Mar.  24 
Western  Tel.  &  Tel.  pfd.. . .      !I9  »8H 

Mexican  Telephone 2H  2H 

New  EuBland  Telephone  ...  138  138^ 

Westinghouse 100  102 

Westinghousc  pfd 100 


PHILADELPHIA. 


Mar.  17.  Mar.  24 

.\mencan  Railways 

Elec.  Storage  Battery 76>4         77* 

Elec.  Storage  Battery  pfd..       . 

Elcc.  Co.  of  America SH  " 


Mar.  17.  Mar.  24 

Phila.  Traction. .     . 97i»         97H 

PhUa.Electric m  <% 

Pa.  Electric  Vehicle 

II  Pa.  Electric  Vehicle  pfd 

CHICAGO. 


Mar.  17.  Mar.  24 

C«ntral  Union  Tel 

Chicago  Edison 

Chicago  City  Ry 210  212 

Chicago  Tel.  Co 

National  Carbon  ._    'HH        24^ 

♦Asked,    t  Ex"  Dividend. 


Mar.  17.  Mar.  24 

National  Carbon  pfd 99  98>b 

NorthwestElev.com 

Union  Traction  siH  SH 

Union  Traction  pfd 42  42 


BELL  TELEPHONE  FINANCES.— In  a  recent  statement  or 
interview,  President  Fish,  of  the  American  Telephone  &  Telegraph 
Company,  in  speaking  of  the  proposal  to  increase  the  authorized 
capital  stock  from  $150,000,000  to  $250,000,000,  said  that  the  com- 
pany is  taking  this  step  because  at  present  it  has  theoretically  reached 
its  limit  in  its  power  to  issue  stock.  This  does  not  mean,  however, 
that  there  is  now  $150,000,000  stock  outstanding.  The  amount  in 
the  hands  of  the  public  is  $109,685,000  stock.  Besides  this,  about 
$27,100,000  more  is  held  in  the  treasury  of  the  old  Bell  Company, 
leaving  about  $13,200,000  of  authorized  stock  still  unissued.  In  a 
circular  dated  January,  igo2,  offering  for  subscription  $10,000,000 
bonds  to  acquire  control  of  Western  Telephone,  President  Fish 
stated  that  the  capital  stock  of  the  American  Telephone  &  Telegraph 
Company  was  $114,858,400,  of  which  there  was  outstanding  in  the 
hands  of  the  public  $82,748,000.  The  remainder  was  held  in  the 
old  Bell  treasury.  Since  that  date  there  has  been  sold  to  stock- 
holders at  par  $21,937,000  new  stock,  making  the  total  capital  stock 
issued  $136,795,400,  of  which  $104,685,000  was  outstanding.  It  is 
also  understood  that  $5,000,000  of  the  stock  in  the  Bell  treasury 
was  sold  privately  to  New  York  parties  now  represented  in  the 
directory.     This    would   make    the   total    stock   outstanding   in    the 


hands  of  the  public  at  present  $109,085,000.  The  statement  that 
the  compatiy  is  at  present  theoretically  limited  in  its  stock  issue  is 
taken  to  mean  that  the  treasury  stock  is  regarded  as  issued.  As 
there  is  only  $13,200,000  stock  still  unissued,  it  is  clear  that  if  the 
company  intends  to  issue  as  much  stock  for  construction  this  year 
as  it  did  last  year,  i.  e.,  almost  $22,000,000,  it  nnist  cither  sell  the 
stock  in  the  Bell  treasury  or  increase  the  amount  of  capital  stock 
authorized.  The  stock  sold  represents  the  share  that  the  parent 
company  has  to  put  up  as  a  partner  in  its  growing  sub-companies. 

MEMPHIS  (TENN.)  LIGHTING  MERGER.— The  Memphis 
Consulidate<l  Gas  &  Electric  Company  is  to  be  the  name  of  the 
new  concern  under  which  the  merger  of  the  Equitable  Gas  Com- 
pany and  the  Memphis  Light  &  Power  Company  is  being  effected. 
It  has  a  capital  stock  of  $4,000,000,  $2,000,000  of  which  is  paid  in  in 
stock  of  the  companies  consolidated.  The  charter  will  be  filed  this 
week,  with  the  deeds  of  transfer.  The  charter  was  taken  out  in  New 
Jersey  by  New  York  men,  including  William  P.  Martin.  T.  M. 
Gunderson  and  John  Richey.  The  transfer  was  made  in  New 
York  several  weeks  ago  when  Frank  G.  Jones,  president  of  the 
Equitable  Gas  Light  Company,  and  General  S.  T.  Carnes,  acting 
president  of  the  Memphis  Light  &  Power  Company,  were  in  New 
York,  and  the  stock  of  the  two  old  companies  is  now  in  the  hands 
of  the  Central  Trust  Company,  of  New  York  City.  The  Board  of 
Directors  of  the  new  company  is  as  follows :  Anthony  N.  Brady  and 
C.  K.  G.  Billings,  New  York;  George  O.  Knapp,  president  People's 
Gas  Company,  Chicago ;  James  Maher,  Frank  G.  Jones  and  General 
S.  T.  Carnes.  The  New  Yorkers  hold  the  bulk  of  the  stock  and 
will,  therefore,  direct  the  future  policy  of  the  company.  The  old 
companies  have  franchises  for  35  years.  In  consideration  of  the 
privilege  of  merging  the  tw-o  interests  a  reduction  of  $90,000  per 
year  in  the  public  charges  for  lights  was  agreed  upon,  besides  fur- 
nishing a  large  amount  of  lighting  to  the  city  free.  The  new  com- 
pany has  the  right  to  own  and  operate  lighting  plants  in  other  cities 
with  its  authorized  capital  of  $4,000,000. 

OTIS  ELEVATOR  COMMON.— The  directors  of  the  Otis  Ele- 
vator Company  have  declared  an  initial  dividend  of  2  per  cent,  on 
the  company's  common  stock.  The  company  was  incorporated  in 
November,  1898,  and  a  dividend  of  i^  per  cent,  has  been  paid  quar- 
terly on  its  preferred  shares.  In  September  last  the  authorized 
amount  of  preferred  stock  was  increased  from  $4,500,000  to  $6,500,- 
000.  The  authorized  amount  of  common  stock  is  also  $6,500,000, 
of  which  $6,350,000  is  outstanding.  In  the  year  covered  by  the 
forthcoming  annual  report  the  expansion  of  the  company's  business 
has  continued.  The  plants  in  operation  were  worked  to  their  full 
capacity  here  and  abroad.  The  company  strengthened  its  position 
by  the  purchase  of  the  business  of  R.  Waygood  &  Co.,  the  leading 
British  manufacturers  of  elevators,  and  extended  its  trade  in  Can- 
ada, by  the  purchase  of  plants  at  Hamilton,  Ontario,  and  Montreal, 
Quebec.  The  duty  on  Otis  elevators  imported  into  Canada  made  the 
importation  of  them  unprofitable  and  cut  ofif  an  expanding  business 
field. 

POWER  DEAL  AT  MONTREAL— It  is  announced  that  the 
Montreal  Light,  Heat  &  Power  Company  has  sold  to  the  Bank  of 
Montreal  and  Messrs.  N.  W.  Harris  &  Co.,  bankers  of  New  York 
city,  an  issue  of  $4,000,000  thirty-year  5  per  cent,  bonds  to  pay  in 
part  for  the  Lachine  Rapids  Hydraulic  &  Land  Company,  Limited, 
and  its  two  affiliated  companies,  i.  e.,  the  Standard  Light,  Heat  & 
Power  and  the  Citizens'  Light,  Heat  &  Power  Company.  The  new 
bonds  will  be  the  obligation  of  the  Montreal  Light,  Heat  &  Power 
Company,  and  will  be  additionally  secured  by  a  lien  on  all  newly 
acquired  properties.  The  capital  stock  of  the  company  will  be 
$17,000,000.  This  makes  a  consolidation  of  all  the  electric  powder 
interests  at  Montreal. 

BULLOCK  COMPANY  MEETING.— The  annual  meeting  of 
the  stockholders  of  the  Bullock  Electric  Company  was  held  at  the 
office  of  the  company,  in  Norwood,  Ohio,  last  week.  The  reports 
of  the  officers  showed  that  the  business  during  the  past  year  was 
exceptionally  good  and  that  there  are  now  orders  enough  on  hand 
to  keep  the  plant  in  full  operation  for  the  next  six  months.  The 
old  officers  and  directors  were  re-elected :  George  Bullock,  presi- 
dent; J.  S.  Neave,  vice-president ;  R.  T.  Lozier,  second  vice-presi- 
dent: Stephen  R.  Burton,  treasurer;  secretary,  J.  W.  Bullock; 
W.  S.  Rowe  and  J.  B.  Dill,  of  New^  York,  additional  directors. 
The  company  is  capitalized  at  $2,000,000. 

ROCHESTER  GAS  &  ELECTRIC— The  Rochester,  N.  Y.,  Gas 
and  Electric  Company  last  week  filed  with  the  Secretary  of  State 
a  certificate  increasing  its  capital  stock  from  $4,300,000  to  $5,000,000. 
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LACLEDE  POWER  COMPANY.— The  Laclede  Power  Com- 
pany, at  a  recent  meeting  of  its  directors  in  St.  Louis  decided  to 
increase  its  capital  stock  from  $800,000  to  $2,000,000.  The  proposi- 
tion will  be  laid  before  the  stockholders  at  a  special  meeting  on 
May  18.  Business  of  the  company  has  increased  to  such  an  extent 
that  the  directors  found  it  necessary  to  adopt  plans,  for  increasing 
the  capacity  of  its  plant.  The  plant,  located  at  Lewis  and  O'Fallon 
Streets,  has  now  a  capacity  of  about  3,000  kw.  The  increase  will 
add  an  important  factor  to  the  local  lighting  and  power  situation. 
The  company  has  a  well-established  business,  which  it  will  doubt- 
less hold.  The  Laclede  Power  Company  has  not  been  included  in 
any  of  the  lighting  and  power  consolidation  rumors.  The  directors 
of  the  company,  it  is  said,  are  in  favor  of  running  it  as  an  inde- 
pendent concern.  The  directors  are:  Henry  C.  Scott,  president; 
E.  V.  Matlack,  manager;  Samuel  W.  Fordyce,  J.  C.  Van  Blarcom 
and  Thomas  H.  West. 

EXPENDITURES  AT  BIRMINGHAM,  ALA.— The  Birming- 
ham Railway,  Light  &  Power  Company  has  decided  to  continue  its 
policy  of  physical  improvements  at  Birmingham.  President  Robert 
Jemison  says  that  the  company  will  expend  with  the  improvements 
already  under  way  two  and  a  half  million  dollars.  The  directors 
have  authorized  a  meeting  of  the  stockholders  to  consider  the  in- 
crease of  the  capital  stock  from  $5,000,000  to  $6,500,000.  The 
present  capital  stock  is  $3,500,000  common  and  $1,500,000  preferred. 
The  power  plant  at  Birmingham  is  to  have  six  new  batteries  of 
boilers  and  two  more  engines,  giving  the  plant  an  increase  of  3,000 
hp.  A  new  building  100  x  100  will  be  erected  to  hold  the  new 
machinery.  The  gas  plant  is  to  be  increased  one-third.  The  steam 
dummy  line  from  Birmingham  to  Bessemer  will  be  in  operation  as 
an  electric  line  by  April  I. 

NEW  YORK  TICKER  SERVICE.— The  Gold  &  Stock  Tele- 
graph Company  has  advanced  the  price  of  Cotton  Exchange  tickers 
from  $15  to  $20  per  month,  to  begin  April  I,  J903.  This  advance 
it  is  understood  has  necessitated  the  re-application  of  each  sub- 
scriber for  the  ticker,  the  application  to  be  accompanied  by  "iron- 
clad contract"  not  to  use  or  permit  to  be  used  a  quotation  for 
bucket  shop  purposes.  It  is  understood  that  the  contract  is  very 
similar  to  the  Stock  Exchange  contract  for  use  of  tickers,  Con- 
solidated Exchange  contract,  the  Chicago  Board  of  Trade  con- 
tract, and  that  of  the  Minneapolis  Board  of  Trade.  It  is  intimated 
that  strict  enforcement  of  the  contract  may  result  in  the  weeding 
out  of  a  good  many  bucket  shops. 

ELECTRIC  POWER  IN  MASSACHUSETTS.— Electric  power 
is  to  be  developed  on  the  Farmington  River,  between  the  towns  of 
Tolland  and  Sandsfield,  which  will  furnish  power  to  light  cities 
and  towns  and  run  trolleys  all  over  the  Berkshires  and  as  far  east 
as  Springfield,  Mass.  New  York  and  Boston  capitalists  support 
the  venture,  on  which  they  are  to  spend  at  least  $500,000.  A  great 
reservoir  is  to  be  built  on  the  farm  of  Cebra  Haley,  in  Sandsfield, 
and  the  water  will  be  conveyed  four  miles  to  Sandsfield  Centre,  where 
a  generating  plant,  of  6,000  hp,  will  be  located.  The  G.  L.  Straw 
Company,  of  Boston,  has  obtained  options  on  farms  in  the  section, 
which  is  the  wildest  part  of  the  Berkshires. 

UNITED  ELECTRIC  OF  NEW  JERSEY.— At  the  annual 
meeting  of  the  United  Electric  Company  of  New  Jersey,  in  Newark, 
it  was  announced  that  the  gross  receipts  for  the  year  were  $1,854,- 
304.77;  operating  expenses,  $1,110,041.40;  net  earnings,  $744,263.37; 
interest  on  bonds,  $698,533.43 ;  net  profit  over  all  charges,  $45,729.94. 
Included  in  the  operating  expenses  is  the  sum  of  $68,945.36  for  coal, 
in  excess  of  contract  prices,  owing  to  the  coal  strike. 

MARYLAND  TELEPHONE  &  TELEGRAPH  CO.— The  Mary- 
land Telephone  &  Telegraph  Co.  has  filed  a  general  mortgage  at 
Baltimore  in  favor  of  the  Central  Trust  Company  to  secure  the 
issue  of  $4,000,000  of  50-year  5  per  cent,  gold  bonds.  The  company's 
charter  authorizes  it  to  carry  on  an  electric  lighting  business,  and 
it  is  stated  that  it  is  likely  that  the  company  will  avail  itself  of  this 
authority. 

NORTH  AMERICAN  COMPANY.— At  the  special  meeting  of 
the  stockholders  of  the  North  American  Company  it  was  voted  to 
increase  the  capital  stock  from  $12,000,000  to  $17,000,000.  '  The  in- 
crease of  $5,000,000  has  been  made  for  the  purpose  of  paying  for 
the  stock  of  the  Laclede  Gas  Company,  of  St.  Louis,  and  whatever 
amount  is  issued  will  be  offered  to  stockholders  at  par. 

DIVIDENDS. — The  directors  of  the  American  Telephone  & 
Telegraph  Company  have  declared  a  regular  quarterly  dividend  of 
i/^  per  cent.  The  Cumberland  Telephone  &  Telegraph  Company 
has  declared  the  regular  quarterly  dividend  of  i}i  per  cent.,  payable 
April  I. 

KINGS  COUNTY  LIGHTING.— The  stockholders  of  Kings 
County  Electric  Light  &  Power  Company,  of  Brooklyn,  N.  Y., 
have  voted  to  increase  the  capital  stock  from  $2,500,000  to  $5,000,000. 

MEXICAN  TELEPHONE  shows  for  eleven  months  a  net  of 
$102,470,  being  an  increase  of  $12,242;  and  4,458  subscribers,  being 
a  gain  of  563. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  reports  received  by  the  mer- 
cantile agencies  continue  to  be  generally  favorable.  Excessive  moist- 
ure in  the  form  of  heavy  rains  and  floods,  or  of  merely  bad  roads 
is,  according  to  Bradstreet's,  an  apparent  drawback  to  distributive 
trade.  To  offset  this,  however,  may  be  noted  an  improvement  in 
jobbing  trade  at  some  leading  Western  centers;  slightly  improved 
collections ;  perceptible  easing  of  the  car  shortage  trouble  and  in- 
creased streligth  in  the  iron  and  steel  trades.  There  is  apparently 
some  improvement  in  the  labor  situation,  but  labor  disturbance  is 
still  a  bad  feature,  particularly  in  the  building  trades.  The  higher 
cost  of  material  and  the  very  high  wages  of  labor  are  undoubtedly 
also  retarding  influences  at  the  present  time.  Railway  earnings 
thus  far  available  for  March  show  an  increase  of  14.6  per  cent,  over 
last  year,  and  26.1  over  1901.  In  the  metal  market  copper  showed 
practically  no  change  since  our  last  report.  Quotations  are  entirely 
nominal  and  producers  say  that  Lake  cannot  be  obtained  under 
I5}4c.  Quotations  are  as  follows:  Lake  and  electrolytic,  14^  a 
15c.;  casting  stock,  145/2  a  15c.,  and  standard,  14c.  The  business 
failures  for  the  week  ending  March  19,  as  reported  by  Dradstreefs, 
numbered  194,  against  176  the  previous  week,  and  197  the  corre- 
sponding week  last  year. 

GAS  ENGINE  ORDERS. — The  advance  of  the  gas  engine  is 
well  illustrated  in  the  installation  now  operating  in  the  plants  of  the 
Riter-Conley  Manufacturing  Company,  at  Allegheny  and  Leetsdale. 
Pa.,  aggregating  1,600  hp  in  Westinghouse  gas  engines  of  the 
vertical  single-acting  type.  Three  of  the  engines  are  280  hp  and  are 
direct-connected  to  polyphase  generators  arranged  for  parallel  oper- 
ation. These  generators  supply  current  for  light  and  power  in  the 
new  shops  at  Leetsdale,  Pa.  The  remaining  engines  are  employed 
for  driving  air  compressors,  pumps,  etc.  The  gas  engine  is  relied 
upon  at  both  works  for  the  entire  power  supply.  A  few  other  recent 
installations  of  a  similar  nature  are:  Potosina  Electric  Company, 
San  Luis,  Potosi,  Mexico,  1,225-hp  producer  gas  power  plant,  sup- 
plying the  City  of  Mexico  with  electric  light  and  power.  Horizorl- 
tal  double-acting  engines  used,  direct-connected  to  polyphase  gen- 
erators operating  in  parallel.  Pittsburg  Screw  &  Bolt  Company, 
245  hp  for  generator  driving  exclusive  power  supply.  McClintock- 
Marshall  Construction  Company,  Rankin,  Pa.,  585  hp  for  driving 
generator  and  compressors.  Marshall  Foundry  Company,  Pittsburg, 
Pa-  375  hp  for  generator  driving  to  furnish  power  for  entire  works. 
Consolidated  Gas  Company,  Long  Branch,  N.  J.,  608  hp  for  gen- 
erator driving,  combined  gas  and  electric  plant,  producer  gas 
used.  North  Baltimore  (Ohio)  Electric  Light  &  Power  Company, 
250  hp,  for  driving  lighting  generators.  Light  and  power  plants  at 
Sistersville,  W.  Va.,  and  Hutchinson,  Ky.,  125  hp  each,  for  generator 
driving.  These  installations  are  now  under  erection.  The  ma- 
chinery was  furnished  by  Westinghouse,  Church,  Kerr  &  Co. 

STEAM  TURBINES.— The  total  aggregate  power  of  steam  tur- 
bines in  use  or  under  construction  or  ordered  in  different  parts  of 
the  world  is  put  at  over  500,000  hp.  The  major  portion  is  used  or 
to  be  used  for  the  driving  of  dynamos.  An  item  in  point  is  the 
contract  recently  given  to  the  British  Westinghouse  Electric  & 
Manufacturing  Company,  Limited,  by  the  Metropolitan  District 
Railway  Company,  of  London,  England,  for  four  turbo-alternators. 
Each  of  these  is  designed  for  a  normal  capacity  of  5,500  kw,  but  will 
be  capable  of  carrying  an  overload  of  50  per  cent.,  giving  for  each 
unit  a  maximum  output  of  8,250  kw,  or  about  11,000  hp.  These 
will  be  not  only  the  largest  steam  turbines  ever  made,  but  also  the 
most  powerful  single-cylinder  engines  of  any  type  whatever  in  the 
world.  Very  few  multiple-cylinder  engines  have  greater  power.  The 
engines  are  only  29  ft.  in  length  by  14  ft.  wide,  by  12  ft.  high,  the 
overall  length  of  turbine  and  alternator  being  51  ft.  9  in.  The  steam 
pressure  will  be  165  lbs.  per  square  inch,  and  the  speed  1,000  r.p.m. 

EXPORT  OF  AUTOMOBILES.— The  United  States  Treasury 
Department's  annual  report  on  the  commerce  of  the  United  States 
for  the  year  ending  June  30,  1902,  gives  the  value  of  the  exports  of 
American-made  automobiles  for  that  period  as  $948,528.  Of  the 
total  valuation  given,  all  but  $92,714  worth  of  machines  were  shipped 
from  New  York.  The  largest  foreign  buyer  of  American  motor  ve- 
hicles was  the  United  Kingdom,  whose  purchases  amounted  to  $671.- 
553.  France  took  about  $60,000,  showing  that  the  automobile  trade 
is  not  all  one  way,  but  that  our  machines  are  appreciated  in  the  pio- 
neer automobile  country. 

LONG  ISLAND  STONE-CUTTING  PLANT.— The  Westing- 
house Electric  &  Manufacturing  Company  has  taken  a  contract  for 
a  loo-kw  generator,  a  7S-kw  machine  and  10  motors  for  installation 
in  the  stone-cutting  plant  at  Ravenswood,  L.  I.,  operated  by  Senator 
W.  A.  Clark,  of  Montana.  The  engines,  as  already  mentioned  in 
these  columns,  will  be  built  by  the  Harrisburg  (Pa.)  Foundry  & 
Machine  Works. 
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TliLlil'HUM-;  SVSTKM  FOR  KANSAS  CITV.  The  contract 
for  the  central  olhcc  eiiiiipnient  for  the  Home  Telephone  Company, 
Kansas  City,  Mo.,  and  Kansas  City,  Kan.,  has  been  awarded  to 
the  StroniherK-Carlson  Telephone  ManufactiirinK  (."onipany.  The 
contract  comprises  four  exclinnges  a>.  follows:  The  niaui  exchange 
having  a  capacity  for  iJ,uou  lines  will  be  et|iiipped  fur  ihc  immediate 
operation  of  4,500  lines,  capacity  for  3(m  trunk  lines,  present  equip- 
ment of  I3U  lines.  The  east  branch  exchange  will  have  an  ultimate 
capacity  of  7,200  lines,  equipped  for  the  immediate  operation  of  1,200 
lines,  capacity  for  360  trunk  lines  and  a  present  e(iuipment  of  75 
lines.  The  south  branch  exchange  will  have  a  capacity  for  7,200 
lines  and  a  present  equipment  of  700  lines,  capacity  lor  3(x)  trunk 
lines  with  a  present  equipment  of  75  lines.  The  Kan.sas  City  (,Kan.> 
exchange  will  have  a  capacity  for  7,200  lines  and  will  have  a  present 
equipment  of  800  lines,  capacity  for  360  trunk  lines  anil  a  present 
equipment  of  80.  All  of  the  above  boards  are  to  be  of  the  bridged 
multiple  relay  lamp  signal  central  energy  type.  The  contract  also 
calls  lor  the  necessary  wire  chief's,  monitor's,  and  chief  operator's 
desks,  distributing  frames,  lightning  arresters,  power  plant,  storage 
batteries  and  a  complete  central  oflicc  equipment.  The  main  ex- 
change is  to  be  in  operation  September  20,  and  the  sub-exchanges 
in  October  and  November. 

rHI-:  ELKCTRIC  STORAGE  BATTERY  COMPANY,  of  Phil- 
adelphia, manulacturer  of  the  "Chloride  Accumulator,"  has  recently 
closed  several  large  contracts  for  the  installation  of  storage  batteries 
in  connection  with  street  railway  work  on  the  Pacific  coast.  The 
Los  Angeles  Railway  Company  has  contracted  for  three  batteries, 
two  consisting  of  264  cells  having  a  capacity  of  1,000  amp  and 
one  of  264  cells  having  a  capacity  of  2.000  amp.  These  batteries 
are  to  be  operated  in  connection  with  ditTcrcntial  boosters  for  the 
purpose  of  regulating  the  railway  load  and  for  reserve  in  any  emer- 
gency which  may  arise  due  to  the  temporary  shut  down  of  machin- 
ery at  the  power  house.  The  Pacific  Electric  Railroad  has  also  con- 
tracted for  a  battery  of  "Chloride  Accumulators"  consisting  of  264 
elements  of  1,000-amp  capacity  to  be  operated  in  connection  with  a 
diflferential  booster  for  regulation,  peak  work  and  emergency  use. 
Several  batteries  are  now  in  process  of  installation  for  the  following 
.roads  in  the  same  section :  The  Oakland  Transit  Consolidated,  the 
Los  Angeles  Pacific  Railway  and  the  North  Shore  Railroad. 

ELECTROLYTIC  COPPER.— Mr.  Titus  Ulke  contributes  to  the 
Engineering  and  Mining  Journal  a  review  of  the  progress  of  elec- 
trolytic refining  in  1902.  He  says  the  world's  average  daily  produc- 
tion of  electrolytic  copper  is  about  883  short  tons,  of  which  764 
tons,  or  86.5  per  cent.,  are  supplied  by  the  United  States.  Of  the 
balance  of  119  tons  daily  production,  or  approximately  13.5  per  cent., 
Great  Britain  furnished  a  little  over  8.8  per  cent.,  Germany  about 
2.75  per  cent,  and  France  a  little  over  1.6  per  cent.  The  United 
States  now  produces  annually  at  the  enormous  rate  of  278,860  tons 
of  electrolytic  copper.  The  by-product  recovered  daily  contains  about 
741,100  ounces  silver  and  948  ounces  gold,  which  equals  an  annual 
output  of  over  27,000,000  ounces  of  silver,  valued  at  nearly  $13,000,- 
000  and  more  than  250,000  ounces  of  gold  valued  at  $5,167,500.  There 
are  now  in  active  operation,  or  ready  to  be  placed  in  commission,  33 
electrolytic  copper  refineries  in  the  world,  not  including  the  plant 
of  the  Osaka  Electrolytic  Refining  Company,  now  being  constructed 
at  Osaka,  Japan. 

PAWLING  &  HARNISCHFEGER,  crane  and  hoist  builders, 
Milwaukee,  Wis.,  expect  to  move  from  their  present  location  on 
Clinton,  Oregon,  Barclay  and  South  Water  Streets  to  a  new  site 
just  purchased  on  National  and  Thirty-eighth  Avenues.  The  prop- 
erty acquired  is  nineteen  and  one-third  acres,  having  a  north  and 
south  frontage  of  2.800  feet,  and  possessing  ideal  shipping  facilities 
through  adjoining  the  belt  line  of  the  Chicago,  Milwaukee  &  St. 
Paul,  and  the  Chicago  &  Northw-estern  Railways.  Work  will  at 
once  commence  on  the  new  plant,  which  will  be  strictly  modern 
and  the  best  appointed  that  can  be  devised.  Their  plans  at  the 
present  time  are  simply  to  increase  their  output  by  the  additional 
buildings  to  be  erected  on  the  new  site,  although  in  time  it  is  the 
intention  to  transfer  their  entire  works  to  this  new  location. 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFAC- 
TURING COMPANY  has  recently  sold  telephones— switchboards 
and  supplies — to  the  following  companies :  Wataga  Mutual  Tele- 
phone Company,  Wataga,  111. ;  Gays  Mutual  Telephone  Company, 
Gays.  111. ;  CuUom  Mutual  Telephone  Company,  Cullom,  III. ; 
Fairbury  Farmers'  Telephone  Company,  Fairbury,  111. ;  Mil- 
likan  &  Stokes  Telephone  Company,  Edinburg,  111. ;  Central 
Illinois  Telephone  &  Telegraph  Company,  Lincoln,  111. ;  Farmers' 
Mutual  Telephone  Company,  Ashmore.  111.  The  Stromberg-Carlson 
Telephone  Manufacturing  Company  has  also  recently  closed  con- 
tracts for  switchboards  with  the  Bergholz  Telephone  Company, 
Bergholz,  Ohio,  and  the  Winona  Telephone  Company,  Winona.  Ohio. 

ELECTRICAL  IRRIGATION  is  coming  to  be  widely  used  in 
the  arid  regions  of  the  West  and  is  transforming  deserts  into  well 
cultivated  and  productive  fields.    The  Consolidated  Canal  Company, 


of  Mesa,  Ari/.,  is  arranging  to  furnish  water  for  a  large  area  and  is 
installing  in  its  power  plant  the  following  apparatus  recently  pur- 
chased from  the  Westinghousc  ICIcctric  &  Manufacturing  Company: 
A  300-kw,  three-phase,  revolving-field  alternator,  running  at  400 
r.p.m.  and  ii,ouo  volts,  which  is  direct  coupled  to  a  water  wheel; 
also  three  50-hp  motors  of  200  volts,  7,200  alternations,  and  850  r.p.m., 
which  will  be  used  in  operating  irrigation  pumps.  All  of  this  ina- 
'hincry  has  been  shipped  and  is  now  being  installed. 

WIRICLESS  TELEGRAPH  I-OR  PACKING  HOUSES.-lt  is 
l>roposcd  to  use  the  wireless  telegraph  system  between  Chicago  and 
other  live  stock  centers.  H  the  scheme  is  found  feasible  Armour 
&  Co.  will  eflfect  an  annual  saving  of  almost  $100,000.  Tests  will  be 
made  between  Cliicago  and  other  Western  cities,  where  the  packing 
house  has  branches.  Representatives  of  the  De  I^orcst  Wireless 
Telegraph  Comp.iny  are  to  make  the  first  experiment,  which  will 
be  between  the  packing  houses  and  the  offices  in  the  Home  Insurance 
Building,  in  Chicago,  a  distance  of  seven  miles.  They  will  be  con- 
ducted by  Mr.  White  and  Mr.  Galbraith,  agents  of  the  company. 

L.  &  N.  SHOPS. — The  new  electrically-driven  shops  of  the  Louis- 
ville &  Nashville  Railroad,  which  are  being  built  in  South  Louisville, 
Ky.,  will  give  employment,  when  they  are  completed,  to  5,000  men 
and  will  have  four  times  the  capacity  of  the  present  shops  and  yard- 
houses  of  the  road.  The  plant  will  cost  $2,000,000.  The  improved 
machinery  and  electrical  appliances  which  will  be  installed  will  per- 
mit a  great  increase  in  the  capacity  without  the  necessity  of  employ- 
ing a  proportionate  ntmiber  of  men.  The  force  of  employees  in  the 
shop  and  yartls  will  be  doubled,  however,  and  more  than  2,000  new 
mechanics  will  be  needed  to  operate  the  new  plant. 

LARGE  CONTRACTS  FOR  CONDUIT.— Mr.  G.  M.  Gest,  the 
conduit  contractor,  has  been  awarded  a  large  contract  for  the  under- 
ground conduit  work  in  and  around  the  L  Street  Central  Station 
of  the  Edison  Electric  Illuminating  Company,  of  Boston,  Mass. 
This  construction  will  be  very  heavy,  having  186  ducts  in  one 
trench.  He  has  also  just  been  awarded  additional  contracts  by  the 
Brooklyn  Heights  Railroad  Company  for  underground  conduit  work 
along  Flatbush  Avenue,  Brooklyn.  This  will  be  a  large  piece  of 
work  and  will  amount  to  many  thousands  of  dollars. 

AUTOMATIC  TELEPHONE  EXCHANGES.— The  Automatic 
Electric  Company,  of  Chicago,  has  received  an  order  from  the  Dela- 
ware County  Telephone  Company,  of  Manchester,  Iowa,  for  an  auto- 
matic switchboard  of  1,000  capacity  with  a  present  installation  of  300 
lines.  Manchester  has  had  automatic  telephone  service  for  seven 
years,  the  company  being  one  of  the  early  purchasers  of  automatic 
apparatus.  The  business  has  outgrown  the  ultimate  capacity  of 
the  board  now  in  use,  and  the  new  equipment  was  purchased  to 
meet  the  increasing  demands  for  service. 

THE  OTIS  ELEVATOR  COMPANY  has  been  awarded  a  con- 
tract for  eighten  electric  elevators  equipped  with  the  push-button 
system  of  control — the  largest  number  of  elevators  of  this  type  ever 
included  in  a  single  contract.  These  elevators  are  to  be  installed, 
one  each,  in  a  row  of  private  residences  now  being  constructed  for 
F.  Ambrose  Clark  on  Seventy-fourth  Street,  between  Central  Park 
West  and  Columbus  Avenue,  New  York. 

BOILERS  FOR  RIO  LIGHTING  PLANT.— The  electrical  engi- 
neering and  contracting  firm  of  James  Mitchell  &  Co.,  Rio  de  Janeiro, 
which  represents  several  .American  manufacturers,  has  placed  a 
contract  with  the  Edw-ard  P.  Hampson  Company,  26  Cortlandt 
.Street,  for  two  high-pressure  boilers  for  installation  in  a  local  electric 
lighting  plant.  The  boilers  are  to  be  built  by  the  Atlas  Engine 
Works,  Indianapolis,  Ind. 

ELECTRICAL  EQUIPMENT  FOR  CEMENT  PLANT.— Mar- 
tin's Creek  Portland  Cement  Company's  plant  at  Easton,  Pa.,  is  to 
be  electrically  cfiuipped.  The  C.  &  C.  Electric  Company  have  taken 
a  contract  for  a  175-kw  generator  and  four  motors,  representing 
an  aggregate  capacity  of  220  hp.  This  equipment  will  be  utilized 
for  both  light  and  power  purposes. 

BALL  ENGINE  CONTRACTS.— The  Ball  Engine  Company, 
Erie,  Pa.,  is  building  for  the  Dayton  Arcade  Company,  Dayton.  Ohio, 
a  direct-connected  unit.  The  Pennsylvania  Company  is  installing 
in  its  Fourteenth  Street  station,  Chicago,  a  175-hp  engine,  furnished 
by  the  Ball  Engine  Company,  which  is  direct-connected  to  a  West- 
inghousc generator. 

AFTER  FORMOSAN  LIGHTING  PLANT  CONTRACTS.— 
The  British  electrical  engineering  and  contracting  firm  of  L.  J. 
Healing  and  Co..  Yokohama,  is  after  some  substantial  contracts 
for  the  equipment  of  Formosan  lighting  plants.  The  firm  is  repre- 
sented in  New  York  by  Francis  A.  Cundill,  whose  offices  are  at  90 
Wall  Street. 

WESTERN  ELECTRIC  COMPANY  GROWTH.— The  Western 
Electric  Company  has  purchased  109  acres  of  land  in  Chicago  upon 
which  it  will  erect  structures  costing  $1,200,000.  The  land  was  pur- 
chased for  $313,000.  The  company  has  invested  $3,000,000  in  build- 
ings at  its  present  site. 
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BOULUER,  COL. — The  Colorado  Telephone  Company  will  erect  a  new 
building  here. 

ATLANTA,  GA. — The  Southern  Bell  Telephone  Company  will  soon  establish 
a  substation  at  West  End  to  meet  its  necessary  business  requirements.  A 
handsome  building  will  he  erected.  The  exchange  will  accommodate  1,000  sub- 
scribers.     Cables  have  already  been   laid. 

ICL  I'ASO,  ILL. — The  El  I'aso  Telephone  Company  has  increased  its  capi- 
tal stock   from  $s,ooo  to  $10,000. 

DENVER,  ILL. — McClintock  Mutual  Telephone  Company,  capital  $2,400, 
has  been  incorporated  by  J.  H.  McClintock,  Jas.  A.  Thompson  and  others. 

GAYS,  ILL. — The  Gays  Mutual  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $2,400,  by  \V.  E.  Storm,  S.  M.  Lythe  and  A.  W. 
Treat . 

JOSLIN,  ILL. — The  Crescent  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $12,500,  by  Daniel  W.  Mumms,  John  Butzer  and 
A.  W.  Donahue. 

WATSON,  ILL.— The  East  Watson  &  Gilmore  Rural  Telephone  Company,  of 
Watson,  has  been  incorporated  with  a  capital  stock  of  $1,000.  The  incorporators 
are  E.  W.  Tucker,  C.  1".  Bernhardt  and  V.  C.  White. 

CHICAGO,  ILL. — The  Chicago  Telephone  Company  installed  during  Feb- 
ruary nearly  1,200  new  telephones,  about  90  per  cent,  of  these  in  residences  and 
small  stores.  February  would  have  shown  a  much  larger  increase  had  the 
weather  permitted  steady  outside  work.  To  date  the  orders  on  the  books 
are  fully  3,000  ahead  of  the  company  and  applications  arc  coming  in  from  all 
parts  of  the  city  in  large  volume.  Since  the  first  of  last  October  the  company 
has  installed  9,391  telephones  and  the  gain  in  two  years  has  been  about  35,000. 
Altogether  the  company  now  has  a  few  more  than  63,000  telephones  in  service 
in  the  city  and  officials  predict  that  with  rapid  work  permitted  during  the  sum- 
mer months  the  75,000  mark  will  have  been  easily  attained  by  autumn. 

SOUTH  BEND,  IND.— The  New  Market  Telephone  Company,  of  South 
Bend,  has  increased  its  capital  stock  from  $1,000  to  $2,000. 

INDIANAPOLIS,  IND.— The  Fincastle  Co-operative  Telephone  Company, 
of  Putnam  and  Montgomery  counties,  has  been  incorporated  with  a  capital 
itock  of  $420. 

SANBORN,  lA. — The  Council  has  granted  a  franchise  to  the  Citizens'  Tel- 
ephone  Company. 

SLATER,  I  A. — The  Slater  Telephone  Company  has  been  incorporated  with 
a  capital  stock   of  $10,000. 

LA  MARS,  lA. — The  La  Mars  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $50,000. 

TRACY,  lA. — The  Mutual  Telephone  Company  has  been  organized  here 
by   Messrs.    P.    Heins,    Frank    Converse,   L.    Converse   and   others. 

HORNICK,  lA.— The  Clark  Automatic  Telephone  Cbmpany,  of  Sioux 
City,  is  seeking  a  franchise  in  this  place.  A  vote  on  the  subject  will  be  taken 
on   March   30. 

DA\'ENPORT,  lA. — The  Iowa  Telephone  Company,  it  is  stated,  will  expend 
$700,000  during  the  year  in  rebuilding  and  improving  its  old  lines  and  build- 
ing new  ones. 

DES  MOINES,  lA.— The  North  Branch  Telephone  Company,  of  Guthrie 
County,  has  been  incorporated  with  a  capital  stock  of  $5,000.  Mr.  C.  Cope  is 
president   and   O.    C.    Parsons,    secretary. 

FARMERSBURG,  lA.— The  Wagner  Telephone  Company,  of  Farmersburg, 
has  been  incorporated  with  a  capital  stock  of  $1,500.  Henry  Walter  is 
president  and  A.    G.    Kirshman   secretary. 

DES  MOINES,  lA. — The  Luana  &  Monona  Farmers'  Telephone  Company, 
of  Clayton  County,  has  been  incorporated,  the  capital  stock  being  $2,500.  Mr. 
George   Daubenbcrger   is  president  and  J.    L.    Eno  secretary. 

ATCHISON,  KAN. — The  Atchison  Independent  Telephone  Association  will 
build  a  toll  line  to  Rushville  and  De  Kalb  and  establish  exchanges  at  both 
places. 

PLYMOUTH,  MASS.— The  Old  Colony  Telephone  Company  has  been  in- 
corporated in  Maine  with  a  capital  stock  of  $35,000.  The  promoters  are  An- 
thony Atwood,  Walter  G.  Loring  and  J.   F.  Waters. 

KALAMAZOO,  MICH. — It  is  stated  that  the  Citizens'  Telephone  Company, 
recently  organized  in  this  city,  has  made  an  offer  of  $125,000  cash  for  the 
purchase  of  the  Michigan  Telephone  Company's  plant  in  Kalamazoo.  The 
entire  property  of  the  Michigan  Company,  it  is  reported,  will  be  sold  under 
foreclosure.  The  Union  Trust  Company,  of  Detroit,  it  will  be  remembered, 
was  recently  appointed  receiver  of  the  Michigan  Telephone  Company. 

WASECA,  MINN. — The  Waseca  Telephone  Company  has  increased  its  capi- 
tal stock   from   $10,000  to  $40,000. 

EMMONS,  MINN. — It  is  stated  that  the  Farmers'  Mutual  Telephone  Com- 
pany will  establish  a  local   system  here. 

MORRISTOWN,  MINN. — A  telephone  company  has  been  organized  here, 
Mr.   H.   W.   Donaldson  being  secretary. 

REDWOOD  FALLS,  MINN.— The  Rural  Telephone  Company  expects  to 
build  about   100  miles  of  line  during  the  coming  summer. 

JACKSON,  MINN. — The  Jackson  Telephone  Company  has  absorbed  the 
system  of  the  Fairmount  Telephone  Company  in  this  city  and  will  extend  and 
improve  the   same. 


WINONA,  MINN. — The  Winona  Telephone  Company  will  make  several 
extensions  in  the  country  districts.  One  line  will  connect  Lewiston  and  Altura 
and    another    will    be    extended    to    Almon. 

DULUTH,  MINN. — The  Zenith  Telephone  Company,  of  Duluth,  proposes  to 
purchase  the  Iron  Range  Telephone  Company  which  now  operates  a  system 
connecting  Grand   Rapids,   Cass  Lake,   Bemidji  and   Crookston. 

LEROY,  MINN. — The  Leroy  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $100,000.  Tlie  officers  are;  President,  C.  Mearcklein; 
vice-president,  Fred  Henslin;  secretary,  Charles  J.  Mearcklin;  treasurer,  A. 
Edgar  Henslin. 

ST.  LOUIS,  MO. — The  Bell  Telephone  Company  is  preparing  to  establish 
a  training  school  in  this  city  for  telephone  operators.  A  small  salary  will  be 
paid   while   the  pupils   arc   in  training. 

MILES  CITY,  MONT.— The  Custer  County  Telephone  line  was  recently 
sold  by  the  sheriff.  W.  H.  Harris,  who  holds  a  mortgage  on  the  property, 
bid  it  in  for  $1,500.     The  original  cost  was  $10,000. 

LINCOLN,  NEB. — The  Western  Union  Independent  Telephone  Company, 
of  Chicago,  has  been  granted  a   franchise   for  an  exchange  in  this  place. 

SILVER  CREEK,  NEB.— The  Silver  Creek  Telephone  Company  has  been 
organized  with  an  authorized  capital  stock  of  $5,000.  The  following-named 
ofScers  were  elected:  J.  H.  Pollard,  president;  Fred  Johnston,  secretary,  and 
J.   F.   Gagen,  treasurer. 

JERSEY  CITY,  N.  J.— The  Illinois  &  Indiana  Telephone  &  Telegraph 
Company  has  been  incorporated  here  with  a  capital  of  $2,000,000,  by  Louis 
B.  Dalley,  Joseph  W.  Mitchell  and  Kenneth  K.  McLaren.  According  to  news- 
paper reports  this  company  is  thought  to  be  a  part  of  the  big  independent  system 
in  the  West  that  is  gradually  extending  East  and  which  is  practically  a  part  of 
the  mammoth  syndicate  of  which  the  Inter-State  Company  is  a  branch. 

NORWOOD,  X.  Y. — Tlie  Norwood  Telephone  Company  has  been  incorpor- 
ated with  a  capital  stock  of  $25,000.  The  directors  are:  W.  J.  Fletcher,  F. 
L.   Smith  and  A.   C.  Healey,  Norwood. 

NEW  YORK,  N.  Y.— The  New  York  &  Northern  Telephone  &  Telegraph  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $50,000.  The  incorporator! 
are  Fletcher  S.  Hyatt,  Jacob  V.  Jacobs  and  Charles  E.  Gardner. 

ALB.^NY,  N.  Y. — The  Albany  District  Telegraph  Company  has  elected 
officers  as  follows:  President,  James  H.  Manning;  vice-president  and  manager, 
F.  W.  Newman;  secretary,  W.  B.  Butler;   treasurer,  J.  J.  Fitzsimmons. 

ALBANY,  N.  Y. — The  Hudson  River  Telephone  Company  has  elected  direct- 
ors and  they  in  turn  have  elected  officers  as  follows:  President,  James  H. 
Manning;  vice-president,  Jeffries  Wyman;  secretary  and  auditor,  Walter  B. 
Butler;  treasurer,  James  J.  Fitzsimmons;  general  manager,  Henry   E.   Hawley. 

MARION,  N.  C. — The  Marion  Telephone  Company  has  let  a  contract  for 
a  long  distance  line  to  Rutherfordton,   N.    C. 

TEACHEYS,  N.  C— The  Teacheys  Bell  Telephone  Company,  of  Teacheys, 
has  been   chartered    with   a  capital   stock   of  $5,000. 

LIMA,  OHIO.— The  Lima  Telephone  &  Telegraph  Company  has  increased 
its   capital    stock   from   $150,000    to   $200,000. 

GENEVA,  OHIO. — The  directors  of  the  Madison  Telephone  Company  have 
authorized  the  expenditure  of  from  $5,000  to  $10,000  for  improvements  on  the 
company's   lines   in   Lake   and   Ashtabula   counties. 

EL  RENO,  OKLA. — Representatives  of  independent  telephone  companies 
in  Oklahoma  and  the  Indian  Territory  met  ii>  El  Reno  recently  and  formed 
an  organization  called  the  Oklahoma  Independent  Telephone  Association. 
Twelve  companies  were  represented  at  the  meeting.  The  purpose  of  the 
organization  is  to  further  the  development  of  and  improve  telephone  service 
in   the    two    territories. 

MONMOUTH,  ORE.— The  Luckiamute  Rural  Telephone  Company,  of  Mon- 
mouth, has  been  incorporated  with  a  capital  stock  of  $1,500.  The  incorporator! 
are  L.  S.  Perkins,  H.  R.  Nehrbas,  W.  E.  Williams,  B.  F.  Smith  and  J.  A. 
Withrow. 

DOYLESTOWN,  PA.— The  Standard  Telegraph  &  Telephone  Company  has 
completed  plans  for  a  number  of  extensions  and  improvements  to  its  system 
in  Doylestown  and  vicinity. 

YORK,  PA. — The  York  Eastern  Telephone  Company  has  been  chartered  to 
establish  a  system  in  the  County  of  York.  The  capital  stock  is  $8,000.  The 
names  of  the  incorporators  are  A.  M.  Grove,  M.  H.  McCall,  Henry  S.  Merry- 
man,  John  H.  Wilson,  B.  F.  Norris,  Joseph  A.  Gaily  and  Calvin  M.  Shaw. 

HECLA,  S.  D. — The  Hccla  Telephone  Company  has  been  incorporated  with 
a  capital   stock  of  $50,000. 

WAUSAU,  WIS. — The  Wausau  Telephone  Company  has  purchased  the 
property    of   the    Wisconsin    Bell    Telephone    Company    in   this    city. 

ALGOMA,  WIS. — The  Algoma  Farmers'  Telephone  Company  has  been  in- 
corporated, with  $500  capital,  by  Conrad  R.  Guth,  Emil  Miller,  B.  P.  Churchill 
and  Emil  Maedke. 

MT.  HOREB,  WIS.— The  Interstate  Telephone  Company,  of  Mt.  Horeb,  has 
been  incorporated  by  Martha  E.  Bell,  Frank  E.  Bell  and  Lewis  F.  Heuer.  The 
capital   stock   is   $12,000. 

WILTON,  WIS.— The  Ontario  &  Wilton  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  T.  A.  Surrurier,  W.  C.  La 
Rue,   F.    M.    Walker,  J.   H.    Harland  and  F.   P.   Johnson. 

SCHLEISINGERVILLE,  WIS.— The  Cedar  Lake  Telephone  Company,  of 
this  place,  has  been  incorporated  with  a  capital  slock  of  $2,000.  The  names  of 
the  incorporators  are  John  Rosenheimer,  John  Rosenheimer,  Jr.,  and  Mary 
Rosenhcimer. 

RICHFIELD,  WIS.— The  Richfield,  Hubertus  &  Holy  Hill  Telephone  Com- 
pany has  been  incorporated  to  establish  a  telephone  system  in  Washington  and 
Waukesha  counties.  The  capital  stock  is  $2,000,  and  the  incorporators  are 
H.    Klippel,  H.    G.   Meyers  and  Herbert   Serres. 
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ELECTRIC   LIGHT  AND  POWER. 


DlKMIiNC.IIAM,  ALA.  -II  ii  tUlcd  that  the  nirinliigham  Rnllwiy,  I.iulil  h 
Power   Cumpiiny  will  exprnd  about  $4,500,000  In   Imiiroveincnii. 

IT.  RCKSKCRANS,  CAI..-  Hids  arr  wanted  April  B  (or  llir  conttructlon  of 
a  powrr  lioiiw.  Capt.  Kduar  Jadwin,  Kiifinceri'  Corpf,  U.  S,  A.,  Lot  Angclei, 
Cat.,  tliuiild  be  addreurd. 

LKWKS,  PEL. — The  Mouir  hat  rr|>urtcd  favorably  on  the  bill  authoriilng 
the  town  to  laauc  bonds  for  an  electric  light  plant,  water  worki  and  a  sewerage 
•yiteni. 

ATI.ANTA.  GA.— J.  M-  Strphcna,  of  the  Board  of  Electrical  Control,  of 
Atlanta,  haa  viiited  Naihville,  Tcnn.,  to  examine  the  city'f  lighting  plant,  with 
a  view  to  erecting  a  similar  plant  In  Atlanta. 

GAINESVILLE,  I'LA. — The  Gainesville  Gns  Company  has  secured  the  con- 
tract for  lighting  the  city  for  five  years.     It  will  construct  an  electric  light  plant. 

FT.  PICKENS,  FLA. — Bids  ore  wanted  April  4  for  the  construction  of  an 
electric  lighting  system  at  this  post.  Communication  should  be  addressed  to 
\V.   E.   Cole.  Q.   M.,   Ft.   Barrancas,   Fla. 

.■\UUURN,  ILL.— The  Auburn  Electric  Light  Company  has  Increased  its 
capital  stock  from  $8,000  to  $10,000. 

MARTINSVILLE,  IND.— The  Martinsville  Light,  Heat  &  Power  Company 
has  been  incorporated,  with  n  capital  of  $100,000,  by  Robt.  P.  King,  Merrill 
Moores  and  others. 

TERRE  HAUTE,  IND.— St.  Louis  capitalists  have  bcin  looking  over  the 
ground  preparatory  to  establishing  another  electric  lighting  plant  in  this  city, 
in  opposition  to  the  Terre  Haute  Electric  Company.  It  is  thought  the  St. 
Louis  men  will  soon  apply  for  a  franchise. 

M.\DISONVILLE,  KY. — The  town  of  Madisonvilc  has  ordered  all  electric 
companies  not  having  franchises  to  remove  all  wires,  etc.,  from  the  streets. 
The  city  is  attempting  to  do  away  with  the  plant  of  the  Railway,  Light  & 
Water   Company.      Municipal  ownership   is  being  agitated. 

NEW  ORLEANS,  LA. — The  City  Council  has  passed  an  ordinance  granting 
the  Consumers'  Electric  Company  a  franchise  to  construct  and  operate  an 
electric   light   plant. 

NEW  ORLEANS,  LA.— The  New  Orleans  &  Carrollton  Railway,  Light  & 
Power  Company  has  secured  the  contract  for  lighting  the  city  for  one  year  at 
the  following  figures:  $90  per  lamp  on  the  overhead  system;  $100  on  the  un- 
derground system  and  13  cts.  net  per  kw-hour  for  public  offices.  The  total 
cost  for  lighting  for  tlic  year  under  this  contract  will  be  $168,260. 

KENNEBUNK,  ME. — The  Senate  has  passed  the  bill  to  authorize  this  city 
to  own  and  maintain  an  electric  light  and  power  plant. 

ANSON,  ME. — The  House  has  passed  the  bill  granting  a  charter  to  the  Car- 
ratunk  Power  Company  to  build  a  dam,  equip  a  power  station  on  Carrabasset 
River  and  light  the  towns  of  Madison  and  Anson.  C.  O.  Sturtevant  is  said  to 
be  interested. 

L.-\NSING,  MICH. — The  United  Electric  Heating  Company,  of  Detroit,  with 
a  capital  stock  of  $100,000,  has  filed  articles  of  incorporation.  The  incor- 
porators arc  Robert.  Frank  and  Guido  Kuhn,  Louis  C.  Wurzer  and  Arthur 
Gaukler. 

CHEBOYGAN,  MICH.— The  W.  &  A.  McArthur  Company  will  soon  re- 
quire two  or  three  waterwheels  for  its  new  water  power  plant  now  in  the  course 
of  construction.  The  company  has  not  yet  given  out  any  contracts  for  the 
electrical  equipment,  but  several  concerns,  it  is  understood,  have  the  matter 
under   consideration. 

COLD  SPRINGS,  MINN.— The  citizens  have  voted  to  issue  bonds  for  water 
works  and  an  electric   light  plant. 

SOUTH  STILLWATER,  MINN.— The  citizens  have  voted  to  issue  $23,000 
bonds  for  an  electric  light  plant  and  water  works. 

COLLINS.  MISS. — The  Collins  Light  &  Power  Company  is  in  the  market 
for  a  40-hp  return  tubular  boiler  and  a  40-hp  high-speed  automatic  engine,  of 
the  Ball  &  Wood  or  Skinner  type,  for  the  electric  light  plant  and  water  works 
which  the  city  is  about  to  install. 

JEFFERSON  CITY,  MO.— The  Missouri  House  has  passed  a  bill  which  en- 
ables corporations  operating  electric  light  and  power  plants  in  cities  of  10,000 
inhabitants  and  under  to  purchase  and  operate  street  railways  if  they  are  so 
disposed.  The  object  of  the  bill  is  to  permit  the  consolidation  of  these  plants 
in  small  cities. 

DILLON,  MONT. — A.  F.  Graeter  is  interested  in  the  construction  of  an 
electric   light  plant. 

PRINCETON,  N.  J.— The  Hopewell  Electric  Light,  Heat  &  Power  Company, 
the  Princeton  Electric  Works,  and  the  Princeton  Light  Company,  of  this  city, 
have  been  merged  under  the  title  of  the  Princeton  Lighting  Company,  with  a 
capital  stock  of  $500,000,  and  $300,000  in  bonds.  The  officers  are:  President, 
C  P.  Fitch;  vice-president,  O.  A.  Parker;  secretary,  T.  B.  Jackson,  Jr.;  treas- 
urer. Samuel  H.  Blackwell. 

ALBANY.  N.  Y. — A  certificate  of  merger  of  the  Ravenna  Electric  Company 
with  the  Upper  Hudson  Electric  Company  has  been  filed  with  the  Secretary 
of  State. 

NEWBURG.  OHIO. — The  citizens  are  considering  the  feasibility  of  con- 
structing an  electric  light  system  and  water  works. 

ATHENS,  OHIO. — On  April  6  the  citizens  will  vote  on  a  proposition  to  issue 
$15,000  worth  of  bonds,  with  which  to  establish  a  municipal  electric  lighting 
plant. 

PRAIRIE  CITY.  ORE.— The  City  Council  has  granted  Reveille  Bros,  a 
20-year  franchise  for  an  electric  light  plant. 

CONFLUENCE,  PA. — The  citizens  have  voted  to  issue  bonds  for  the  con- 
struction of  a  municipal  lighting  plant. 


JOHNSTOWN,  PA.— Keagnn  &  Mulock,  of  i'hiladrlphia,  have  secured  th*- 
contracl  for  constructing  a  subway  for  the  Citiicns  Light,  Heat  tt  Power  Co.. 
to  cost  about  $4S,ooo. 

KUT/.TOWN',  PA.— It  Is  stated  that  the  Keystone  Electric  Light,  Heat  k 
Power  Company  will  rxpeml  about  $as,ooo  in  improvemrnts,  including  an 
addition  to  the  power  houae,  an  8oo-hp  engine  and  an  extra  set  of  boilers. 

DOVLKSTOWN,  PA.— The  director,  of  the  Newtown  Electric  Light  Com- 
pany have  elected  officers  as  follows:  President,  A.  W.  Watson;  vicc-prcai- 
dent,  ThaddeuB  Kendcrdine;  secretary.  W.  M.  Watson;  treasurer,  Robert 
Kenderdinr. 

HARRISIIURG,  PA. — Eight  electric  light  and  power  companies  have  been 
consolidalcil  under  the  name  of  the  United  Electric  Company,  with  M.  A. 
Cumblcr,  of  Sirclliin,  nf  prcshlent.  The  corporations  so  merged  are  the  Cum- 
berland, the  Lower  Allen,  the  Upper  Allen,  the  East  Pennsboro,  the  Hampden, 
the  Camp  Mill,  the  Shiremanstown  and  the  new  Cumberland  Light,  Meat  & 
Power   Company. 

SUMTER,  S.  C. — The  Sumter  Light,  Ice  &  Power  Company  has  been 
chartered  by  Perry  Moses,  president,  and  others.     The  capital  is  $70,000. 

ROCK  HILL.  S.  C— The  Rock  Hill  Water,  Light  &  Power  Company  ha» 
been  organized.  George  MacDonald,  of  New  York,  and  associates  have  bought 
a  controlling  interest  in  the  company.  Extensive  improvements  are  contem- 
plated . 

SPARTANSBURG.  S.  C— John  B.  Cleveland  and  J.  N.  Cudd.  of  SparUna- 
burg  and  other  capitalists  have  secured  a  blanket  charter  giving  them  the  right 
to  construct  extensive  electric  power  plants,  textile  plants,  etc.  The  minimum 
capital  is  placed  at  $100,000  and  the   maximum  at  $3,000,000. 

COLUMBIA,  TENN.— John  H.  Carpenter  is  promoting  a  new  lighting 
company  at   Columbia. 

KNOXVILLE,  TENN.— The  Knoxville  Power  Company  has  petitioned  for 
an  increase  of  its  capital  from  $10,000  to  $100,00^  Its  plan  is  to  dam  Little 
Tennessee  River  and  supply  Knoxville  with  electrical  energy. 

NASHVILLE,  TENN.— It  is  reported  that  the  Nashville  Railway  Com- 
pany will  secure  electric  power  from  the  Great  Falls  Power  Company,  which 
proposes  to  expend  $1,000,000  or  more  in  developing  Great  Falls  on  Caney 
Creek.  C.  H.  Fish,  of  Ohio,  is  general  manager  of  the  company.  The 
General   Electric  Company  is  said  to  be  interested  in  the  deal. 

DALHART.  TEX  — W.  H.  Wolff,  of  Gallup.  N.  M.,  has  secured  the  fran- 
chise for  an  electric  light  plant  at  Dalhart. 

LOUISA,  VA. — The  town  is  ready  to  receive  bids  for  the  construction  of  an 
electric  light  plant  to  cost  about  $3,000. 

WILBUR.  WASH.— The  city  council  has  granted  the  Wilbur  Electric  Com- 
pany a  franchise  to  establish  and  operate  an  electric  system. 

OLYMPIA.  WASH.— D.  B.  Garrison,  Secretary  of  the  State  Capitol  Com- 
mittee, would  like  information  regarding  the  installation  of  an  electric  light 
plant. 

COLVILLE,  WASH.— Geo.  Nixon,  of  Spokane,  is  making  estimates  for  an 
electric  plant  to  be  installed  at  Mayers  Falls,  to  furnish  electricity  to  light 
Colville  and  other  towns. 

TACOMA,  WASH. — Extensive  improvements  are  being  made  to  the  water 
works  and  considerable  equipment  will  be  installed,  including  an  air-compressor 
operated  by  electric  motors  to  furnish  air  for  three  new  wells.  Bids  for  thi* 
equipment  are  to  be  invited  in  the  early   future. 

WHEELING.  W.  VA. — It  is  stated  that  the  electric  light  equipment  of  the 
municipal  plant  is  in  jeopardy  owing  to  the  leaky  condition  of  the  roof  of 
the  station.  Several  armatures,  it  is  reported,  have  been  burned  out  as  a  re- 
sult of  this  condition  of  affairs.  A  new  roof  for  the  plant,  however,  is  in  con- 
templation. 

TORONTO,  ONT. — The  Canadian  Corundum  Company,  of  Toronto,  will 
establish   an  electric  power  plant  at  Bell's  Rapids,  Ont. 

BERLIN,  ONT.,  has  voted  an  appropriation  of  $100,000  for  the  establish- 
ment of  a  municipal  electric  light  plant. 

STRATHROY,  ONT.— Bids  will  be  received  March  31  by  the  Town  Coun- 
cil for  $50,000  electric  light  and  water  works'  bonds.  F.  J.  Craig,  is  town. 
clerk. 

ORILLIO,  ONT. — The  Corporation  of  Orillio  has  completed  a  municipal 
power  plant,  the  first  of  the  kind  in  Canada.  The  power  is  obtained  from  the 
rapids  of  the  Severn  River,  and  the  plant  cost  $71,000. 

OTTAWA,  ONT.— Hon.  John  Costigan.  of  Ottawa;  Thomas  J.  Cochran  and 
John  M.  Stevens,  of  Edmunton,  New  Brunswick,  are  asking  from  the  Domin- 
ion Parliament  permission  to  form  a  company  for  the  purpose  of  damming 
the  St.  John  River  at  the  Winding  Ledges,  and  to  manufacture  and  dispose 
of  electric  and  other  power. 

MONTREAL,  QUE.— One  by  one  the  Montreal  Light,  Heat  &  Power  Com- 
pany is  gathering  in  all  its  rivals,  projected  or  otherwise.  The  latest  acquisi- 
tion is  the  purchase  of  the  St.  Lawrence  Power  Company.  This  company 
controlled  the  power  rights  of  the  Soulanges  canal,  and  it  was  from  this  point 
that  it  was  proposed  to  develop  electric  power  to  the  extent  of  40,000  hp  if 
necessary.  It  is  estimated  that  this  power  can  be  developed  at  a  very  low 
cost,  and  it  is  thought  that  this  consideration  has  largely  influenced  the  Light, 
Heat  &  Power  Company  in   favor  of  its  purchase. 

MONTREAL,  QUE.— At  the  recent  annual  meeting  of  the  West  India 
Electric  Company  held  in  this  city.  Mr.  F.  L.  Wanklyn  was  elected  president. 
The  report  of  the  directors  shows  a  net  surplus  for  the  year  of  $29,265.  which 
amount  has  been  added  to  the  surplus  of  the  previous  year,  and  has  been  ex- 
pended in  permanent  improvements.  Contracts  have  been  entered  into  for  the 
apparatus  required  for  the  installation  of  the  third  water  power  unit,  the  ad- 
ditional line  from  Rio  Cobre  to  Kingston  and  the  accessory  electrical  apparatus, 
required  for  the  utilization  of  this  additional  power  in  the  city  of  Kingston. 
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THE  ELECTRIC  RAILWAY. 


BIRMINGHAM,  ALA. — J.  W.  Worthington,  of  Birmingham,  is  working 
upon  plans  for  an  interurban  electric  railway  connecting  Sheffield,  Florence  and 
Tuscumbia   in   North   Alabama. 

SHEFFIELD,  ALA. — A  company  has  been  chartered  in  New  Jersey,  with 
a  capital  of  $500,000,  with  Henry  Parsons,  of  New  York,  president,  to  develop 
the  town  of  Sheffield,  build  an  electric  railway  to  Florence  and  supply  power 
for  manufacturing  purposes. 

HARRISON,  ARK.— The  Ozark  &  Sulphur  Mountain  Traction  Company 
has  been  incorporated.  The  capital  stock  is  $600,000,  of  which  $50,000  has 
been  subscribed.  The  officers  are:  W.  G.  Gardiner,  of  Toledo,  O.,  president; 
Allen  Smalley,  of  Upper  Sandusky,  0.,  vice-president;  John  J.  Geghan,  of 
Harrison,  Ark.,  secretary;   Neal  Dodd,  of  Dodd  City,  Ark.,  treasurer. 

CRIPPLE  CREEK,  COL.— The  Pike's  Peak  &  Cripple  Creek  District  Elec- 
tric  Railway   Company   has   been    incorporated. 

TERRYVILLE,  CONN.— The  Bristol  &  Plainville  Tramway  Company  will 
extend  its   system    to   Terryville. 

ANSONIA,  CONN. — The  Connecticut  Railway  &  Lighting  Company  has  pre- 
pared plans  and  specifications  for  the  extension  of  its  system  from  Ansonia 
north  through  the  Naugatuck  Valley  to  Seymour,  and  bids  will  soon  be  invited. 

GREENWICH,  CONN.— The  line  of  the  Greenwich  Tramway  Company  from 
Port  Chester  to  Sound  Beach  was  open  for  travel  on  March  21.  This  is  the  last 
link  in  the  continuous  trolley  service  between  New  York  and  New  Haven.  The 
cars  may  now  be  taken  at  the  Battery,  New  York,  and  a  trolley  ride  to  the  Elm 
City  be  made  without  a  break. 

COLUMBUS,  GA. — The  Columbus  Railway  Company  has  offered  to  renew 
its  expiring  contract  for  lighting  the  city  at  $50  per  light  per  year. 

JOLIET,  ILL. — The  Joliet  &  Northwestern  Electric  Railway  Company  has 
been  organized,  with  a  capital  stock  of  $500,000. 

DAVENPORT,  lA.— The  City  Council  has  granted  a  franchise  to  the  Illinois 
&  Iowa  Interurban  Railway  Company. 

FRANKFORT,  KY.— The  Bluegrass  Traction  Company  has  increased  its 
capital  stock  from  $10,000  to  $350,000.  The  road  will  be  extended  from  Paris 
to  Lexington. 

LEXINGTON,  KY. — The  Cumberland  Valley  Interurban  Railroad  Company 
has  been  incorporated  to  build  an  electric  railway  between  Monticello  and 
Somerset  and  Bumsides,  a  distancee  of  about  20  miles.  The  incorporators  are 
W.  J.  Loughbridge,  D.  Gray  Faulconer,  E.  B.  Ellis,  Rudolph  Harting,  J.  H. 
Carter,   W.   C.  Goodloe,  Jr.,  and   E.   P.   Farrell,  of   Lexington. 

LOUISVILLE,  KY. — The  franchise  for  the  construction  of  an  electric  rail- 
way over  the  Eighteenth  Street  Road  to  River  View  has  been  sold  to  the  Ken- 
tucky Traction  Company,  recently  incorporated.  The  officers  of  the  new  com- 
pany are:  F.  P.  Killner,  president;  H.  S.  McNutt,  vice-president;  Charles 
P.  Dehler,  secretary;  Joseph  Herman,  treasurer;  W.  L.  Weller,  Jr.,  general 
manager. 

JONESPORT,  ME. — The  Jonesport  Railway  Company  is  seeking  incor- 
poration. Edward  B.  Sawyer,  George  F.  Mansfield  and  William  P.  Faulking- 
bam  are  interested. 

BOSTON,  MASS.— The  Bristol  &  Norfolk  Street  Railway  and  the  Easton 
Street  Railway  have  voted  to  consolidate. 

MILLBURY,  MASS. — The  selectmen  of  Douglas  granted  a  franchise  to  the 
Uxbridge,  Whittinsville  &  Douglas  Street  Railway  Company  to  build  an  electric 
railway  to  connect  the  towns  named. 

BEVERLY,  MASS. — Articles  of  association  are  being  advertised  for  the 
North  Shore  Street  Railway  Company.  The  plan  of  the  company  is  to  build 
from  Gloucester,  Essex  County,  to  Beverly,  a  distance  of  about  18  miles.  The 
capital  stock  of  the  company  is  $250,000. 

SOUTH  FRAMINGHAM,  MASS.— Articles  of  association  have  been  drawn 
for  the  Framingham  &  Cochituate  Street  Railway  Company,  with  a  capital  of 
$50,000.  The  board  of  temporary  directors  is  composed  of  Chester  B.  Will- 
iams and  Frank  E.  Yeager,  of  Wayland;  Charles  A.  Coombs  and  Horace 
B.  Gale,  of  Natick;  Isaac  Damon  and  John  Connolly,  of  Wayland;  Abner 
Jones,   of  South   Framingham. 

LANSING,  MICH. — A  bill  has  been  introduced  in  the  Legislature  providing 
for  the  construction  by  the  State  of  an  electric  railway  from  the  Capitol  in 
Lansing  to  the  Michigan  Agricultural  College,  or  for  the  granting  of  a  fran- 
chise by  the  State  for  such  a  line.     The  distance  is  about  3  miles. 

CONCORD,  N.  H.— The  Hampstead  &  Haverhill  Street  Railway,  the  Ep- 
ping,  Brentwood  &  Kingston  Street  Railway  and  the  Goff's  Falls,  Litchfield 
&   Hudson   Street  Railway  have   been   incorporated. 

TRENTON,  N.  J.— The  Springfield  Railway  &  Light  Company,  capital 
$3,000,000,  has  been  incorporated  to  build  railways  and  electric  light  plants. 
The  incorporators  are  Frank  R.  Hansell,  Joseph  T.  Cutter  and  William  F. 
Eidell,    of    Camden.  ' 

TRENTON,  N.  J.— The  Philadelphia  &  Trenton  Rapid  Transit  Company  has 
been  incorporated  at  Harrisburg,  Pa.,  for  the  purpose  of  extending  the  Phila- 
delphia, Bristol  &  Trenton  Street  Railway  from  its  westerly  terminus  at  Torres- 
dale  to  Philadelphia.  The  capital  stock  of  the  company  is  $42,000,  but  it  is 
understool  that  this  will  be  increased  soon.  The  incorporators  are  J.  W.  Ellard, 
Baltimore;  Samuel  A.  Boyle,  Jr.,  and  W.  H.  Drayton,  third,  Philadelphia; 
J.  D.  Orme,  of  Baltimore,  Md.,  and  W.   F.  Sadler,  Jr.,  of  Trenton,   N.  J. 

MAYVILLE,  N.  Y.— The  Chatauqua  Traction  Company,  of  Aahville,  has 
been  incorporated  to  operate  a  street  railway  between  Lakewood  and  Mayville. 
The  capital  stock  is  $500,000.  Among  the  directors  are  William  Broadhead, 
S.   B.   Broadhead  and  A.   C.  Wade,  of  Jamestown. 

DUNKIRK,  N.  Y. — Articles  of  consolidation  of  the  Dunkirk  &  Point  Gratiot 
Traction   Company  with   the   Lake   Shore   Traction   Company,   forming  the   Buf- 


falo, Dunkirk  &  Western  Railroad  Company,  have  been  filed  with  the  Secretary 
of  State.  The  principal  office  is  in  Buffalo.  The  capital  stock  of  the  new  road 
is  $305,000,  and  the  directors  are  Luther  Allen,  Jay  E.  Latimer,  Ja'mes  W. 
Holcomb  and  E.  Bingham  Allen,  of  Cleveland,  Ohio;  William  J.  Conners, 
Truman  G.  Avery,  Clarence  M.  Bushnell,  Albert  J.  Myer,  of  Buffalo,  and  Fred 
R.   Green,  of  Fredonia. 

MARYSVILLE,  OHIO.— The  Delaware  &  Magnetic  Springs  Electric  Railway 
Company  has  been  incorporated  with  $200,000  capital  stock. 

URBANA,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  Company 
proi>oses  to  erect  a  sub-station  in  Urbana  to  assist  in  feeding  its  northern 
extension. 

CANTON,  OHIO. — The  Canton-Akron  Railway  Company  has  increased  its 
capital  stock  from  $1,600,000  to  $2,000,000,  to  provide  for  improvements  to  the 
system  in  Canton. 

M.'\RIETTA,  OHIO.— The  Muskingum  Valley  Street  Railway  Company  has 
been  incorporated  with  $10,000  capital.  Incorporators:  B.  G.  Dawes,  H.  B. 
Hoyt,  D.  C.  Gebhart,  G.  W.  Lansley  and  L.   P.   Fleming. 

CLEVELAND,  OHIO.— The  Cleveland,  Geneva  &  Meadville  Railway  Com- 
pany has  been  chartered,  with  $1,000  capital  stock,  by  D.  E.  Warner,  O.  C. 
Pinney,  M.  E.  Patterson,  W.  R.  McConnell  and  Thomas  Davidon,  of  Cleveland. 
An  option  has  been  secured  on  a  water  power  at  Mechanicsville  with  a  view 
to  utilizing  it  for  operating  the   road. 

CLEVEL.^ND,  OHIO.— The  consolidation  of  the  Cleveland,  Elyria  &  West- 
ern Railway,  the  Cleveland  &  Southern  Railway  and  the  Norwalk  Gas  & 
Electric  Company  into  the  Cleveland  &  Southwestern  Traction  Company  has 
been  accomplished  and  the  following  officers  of  the  Cleveland  &  Southwestern 
have  been  elected:  A.  E.  Akins,  president;  A.  H.  Pomeroy,  first  vice-president; 
S.  C.  Smith,  second  vice-president;  F.  T.  Pomeroy,  treasurer;  E.  F.  Schneider, 
secretary. 

WILLIAMSPORT,  PA. — The  Riverside  Street  Railway  Company  has  been 
incorporated   by   M.  B.   Rich,  C.   H.  Rich  and  T.   M.   Stevenson. 

WAYNESBORO,  PA.— Walter  A.  MacDonald,  of  West  Chester,  Pa.,  has 
been  awarded  the  contract  to  construct  the  new  line  of  the  Chambersburg, 
Gettysburg  &  Waynesboro  Electric  Railway  Company  from  Waynesboro  to 
Pen  Mar,  a  distance  of  15  miles. 

CHATTANOOGA,  TENN. — The  Chattanooga  Electric  Railway  Company 
will   make   several  improvements  in  the   way  of  extensions. 

NASHVILLE,  TENN.— The  Nashville  Railway  Company  has  applied  for  an 
amendment  to  its  franchise  granting  the  power  to  build  extensive  new  additions 
in   the  city. 

BARTLETT,  TEX.— It  is  said  that  plans  are  being  discussed  for  building 
an  electric  railway  to  connect  Bartlett  with  Corn  I^ill,  Williamson  County,  and 
with  Saliva,  in  Bell  County. 

RICHMOND,  VA. — The  Virginia  Passenger  and  Power  Company,  of  Rich- 
mond, has  authorized  the  expenditure  of  $80,000  in  suburban  lines  and  other 
improvements 

ROANOKE,  VA. — A  mortgage  of  $750,000,  given  by  the  Roanoke  Railway 
&  Electric  Company  to  the  Real  Estate  Trust  Company,  of  Philadelphia,  as 
trustee,  has  been  recorded.  There  are  outstanding  $300,000  first  and  $190,000 
second  mortgage  bonds.  A  new  issue  for  $750,000  bonds  will  take  up  the  old 
bonds  and  the  surplus  will  be  left  in  the  treasury  for  improvement  on  the 
property. 

EVERETT,  WASH.— W.  L.  Johnson,  of  Seattle,  Wash.,  is  to  apply  to  the 
Council   for  a   franchise   for  the  construction  of  an  electric   railway   here. 

SPOKANE,  WASH. — It  is  stated  that  the  entire  right  of  way  has  been 
secured  by  the  Coeur  d'  .Mene  &  Spokane  Railway  for  its  proposed  line  to  Post 
Falls  and  Coeur  d'  Alene  City,   Ida. 

HUNTINGTON,  W.  VA.— The  capital  stock  of  the  Camden  Interstate  Rail- 
way Company  has  been  increased  from  $1,000,000  to  $2,000,000. 

MOUNDSVILLE,  W.  VA.— Plans  are  being  made  for  building  an  electric 
railway  from  Moundsville  to  Williamstown.  Guy  A.  Wagner,  of  Wheeling,  is 
said  to  be  interested. 

CHARLESTOWN,  W.  VA.— The  Charlestown  Traction  Company  is  re- 
ported to  be  considering  a  plan  to  build  an  extension  to  Montgomery,  a  dis- 
tance of  about  20  miles. 

HUNTINGTON,  W.  VA.— The  work  of  securing  the  right  of  way  for  an 
electric  railway  from  Washington  to  the  Falls  of  the  Potomac,  a  distance  of 
20  miles,  has  been  begrjn-  Jos.  S.  Miller,  John  Graham  and  Geo.  F.  Miller, 
of    Huntington,    are    interested. 

MADISON,  WIS.— The  Madison  &  La  Crosse  Street  Railway  Company, 
recently  incorporated,  has  increased  its  capital  stock  from  $200,000  to  $250,000. 

OSHKOSH,  WIS.— It  is  reported  that  the  Emerson-McMillan  Company,  of 
New  York,  has  in  contemplation  the  consolidation  of  the  Winnebago  Company 
and  the  various  interurban  companies  that  plan   to  build  lines   in   this  section. 

JANESVILLE,  WIS.— The  Janesville  Traction  Company  has  perfected  its 
organization,  electing  the  following  officers:  H.  H.  Clough,  president;  T.  S. 
Nolan,  vice-president;  R.  W.  Hill,  secretary  and  treasurer.  Application  for  a 
franchise   is  about  to  be  made. 

SHEBOYGAN,  WIS.— The  Sheboygan  Light,  Power  &  Railway  Company  is 
said  to  be  negotiating  a  loan  of  $1,000,000  to  provide  for  the  refunding  of 
outstanding  bonds  and  for  the  improvement  of  the  company's  property  in  gen- 
eral. It  is  said  that  a  new  power  house  is  to  be  built,  and  that  the  road  is 
to  be  extended  to  Plymouth. 

CHATHAM,  ONT. — At  the  next  session  of  Parliament  application  is  to  be 
made  for  a  charter  for  the  Chatham,  Wallaceburg  &  Lake  Erie  Railway  Com- 
pany. 

GUELPH,  ONT.— Donald  Guthrie,  solicitor  of  Guelph,  has  given  notice  that 
application  is  to  be  made  to  Parliament  at  its  next  session  for  a  charter  for 
the  Guelph  &  Georgian  Bay  Railway  Company. 
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rill-:  AUTOMOBILE. 


AUTOMOnil.ISM  IN  INI)1ANA.-A  bill  li«i  p.Mcd  tlie  Imliina  Iiouk 
which  priivldri  that  thr  driver  on  highway!  ouliidr  cllirt  and  lowni  ihall 
•lo|>  upon  •iunal  rroiii  uiiy  punting  vcliiilc  and  ahall  remain  ilalionary  till 
the  vehicle  liai  pa.aed.  ami  that  every  aiiluinolule  owner  ihall  take  out  a  licenac 
at  the  ci.»t  o(  ti  and  ahall  came  hi*  initiala  to  he  placed  on  the  back  o(  tlie 
machine   aiiniclenlly  plain  to  be  aecn   readily. 

NEW    INDUSTRIAL    COMPANIES. 

THE  M.XNIIATTAN  MOTOU  &  roU'KU  CUMl'A.NV  liaa  been  incorporated 
in  New  York  City,  with  a  capital  itock  of  »»$.ooo,  by  Jamet  E.  Stout,  G.  W. 
Crossman  and   I".    V.   Schenck. 

TUK  CKNTKAL  KI.ICCTKIC  AND  MANUKACi  UKING  COMPANY,  of 
N'>ungitown.  O..  haa  been  Incorporated  to  manufacture  and  lell  electric  ap- 
I  iiancea.     The  capital  is  $joo,ooo. 

TUK  ADVANC  K  FUKNACi;  COMPANY  OK  AMKKICA  haa  been  organ- 
lied  at  Niagara  Fall*,  with  a  capital  of  $100,000.  Dircctori:  E.  L.  Wells, 
Philip  Owen,  and   C.  11.    Childi,  of  Urica.   N.   V. 

Till-:  SOinilKKN  TIl.KI'UONI-:  CONSTRUCTION  COMPANY  has  been 
Incorporated  at  Jcrjcy  City,  N.  J.,  with  a  capital  of  $50,000.  Incorporators: 
Krank  Hart,  Charles  II.    I.emmon.  C.    Bond  Lloyd. 

THE  ALLEGANY  ELECTRICAL  CONSTRUCTION  COMPANY,  of 
Ilorncllsvillc.  N.  Y.,  has  been  incorporated;  capital,  $150,000.  Directors:  J.  H. 
Backus,  O.    E.    Vara  and   H.    C.   Coleman,  Andovcr. 

THE  AMERICAN  THORIUM  COMPANY  has  been  incorporated  at  Jer- 
sey City,  N.  J.,  to  deal  in  chemicals;  capital,  $150,000.  Incorporators:  Joseph 
M.    Mitchell,  Kenneth   K.    McLaren,  Louis  B.    Dailey. 

THE  EXCELSIOR  DRY  BATTERY  MANUI- ACTURING  COMPANY,  of 
New  York  City,  bos  been  incorporated,  with  a  capital  stock  of  $30,000.  The 
directors  are:  Charles  F.  McShanc,  George  Dolman  and  D.  E.  Powers,  New 
Y'ork. 

THE  TUERK  MANUFACTURING  COMPANY,  of  Chicago,  has  been  in- 
corporated to  manufacture  electrical  machinery  and  supplies.  The  incorpora- 
tors arc  William  H.  Duval,  Louis  Sallinger  and  George  E.  Dickson.  The 
company  is  capitalized  at  $^5,000. 

THE  ARDMORE  ELECTRIC  COMPANY,  with  a  capital  stock  of  $25,000, 
has  filed  articles  of  corporation  at  St.  Louis,  Mo.  The  stockholders  arc  \V. 
N.  Mathews,  Robert  VV.  Hodge,  A.  J.  Wolverton  and  C.  A.  Rose.  The  com- 
pany also  filed  notice  of  lemoval  from  Kansas  City  and  of  increase  of  capital 
stock  from  $10,000  to  its  present  capital. 


LEGAL. 


RECEIVER  APPOINTED. — A  temporary  receiver  has  been  appointed  for 
the  Augusta  Telephone  &  Electric  Company,  of  Augusta,  Ga.,  known  as  the 
Stronger    Telephone    Company.      A.    W.    Blackshear    was    appointed. 

IMPERIAL  ELECTRIC  LITIGATION.— Mr.  W.  Gilmore,  of  the  Gilmore 
Electric  Co.,  of  South  Boston,  Mass.,  writes  us  as  follows:  "We  notice  a  state- 
ment in  some  of  the  electrical  papers  that  the  suit  brought  by  the  General 
Electric  Company  against  Henry  A.  Truit,  Philadelphia,  trading  under  the 
name  of  the  Imperial  Electric  Company,  has  been  decided  in  favor  of  the 
General  Electric  Company.  We  wish  to  say  that  this  statement  is  misleading. 
The  suit  has  not  been  decided  as  yet,  a  temporary  injunction  has  been  allowed, 
but  that  is  all.     The  suit  will  not  be  decided  for  some  time  to  come." 


PERSONAL. 


HON.  W.  M.  CRANE  has  been  elected  a  director  of  the  American  Tele- 
phone &  Telegraph  Company  (Bell  system)  in  place  of  Mr.  John  H.  Cahill, 
resigned . 

DR.  COLEMAN  SELLERS,  1301  Stephen  Girard  Building,  Philadelphia, 
announces  that  he  has  admitted  S.  Howard  Rippey  to  an  interest  in  his  general 
office  practice. 

MR.  GEORGE  BULLOCK,  president  of  the  Bullock  Electric  Manufacturing 
Company,  of  Cincinnati,  Ohio.,  was  in  New  York  this  week.  The  company  has 
just  made  its  report  of  a  most  successful  year. 

PROF  M.  I.  PUPIN  is  busily  engaged  developing  and  improving  a  large 
piece  of  property  at  Norfolk,  Conn.,  and  is  making  his  mark  not  less  as  a  suc- 
cessful road  builder  than  as  an  electrical  inventor. 

LIEUT.  E.  J.  SPENCER,  a  retired  army  officer,  well-known  in  the 
electrical  field,  has  been  appointed  Grand  Marshal  of  the  Civic  parade  to  be 
given  May  2,  the  third  day  of  the  St.  Louis  Dedication  Ceremonies. 

MR.  H.  S.  DODD,  formerly  sales  manager  in  Cincinnati  for  the  General 
Electric  Company,  of  New  York,  is  now  associated  with  the  New  York  elec- 
trical engineering  and  contracting  firm  of  J.  G.  White  &  Company. 

DR.  CARY  T.  HUTCHINSON  has  been  appointed  a  special  electrical  expert 
by  the  New  Y'ork  City  Board  of  Estimate  and  Apportionment  to  report  on  the 
amount  necessary  to  expend  on  a  city  electric  lighting  plant  for  street  arcs. 

MR.  W.  B.  POTTER,  railway  engineer  of  the  General  Electric  Company,  is 
taking  a  trip  abroad,  and  has  sailed  for  Europe.  He  had  of  late  been  actively 
engaged  on  the  motor  and  control  tests  for  the  New  York  Rapid  Transit  subway. 

MR.  J.  M.  ZAPATA,  of  Bilbao,  Spain,  was  a  recent  visitor  at  the  head- 
quarters of  the  American  Institute  of  Electrical  Engineers.  He  has  gone  to 
Bilbao  to   become  chief  engineer  of  the    Sociedad   Hidroelectrica  of  that  place. 

MR.  J.  A.  MYERS,  president  and  treasurer  of  the  Robbins  &  Myers  Co., 
of  Springfield,  Ohio,  has  been  visiting  New  York  City  during  the  past  week,  in 


the  inleretti  of  their  luige  m«lut  and  fan  liadr.  The  oulluuk  for  the  curirnt 
leaaon    li  excellent. 

MR.  A.  .S.  SCIIULMAN,  the  Ciminnuti  (O.)  elrctrical  contractor,  wai  in 
New  York  laul  week.  He  came  over  from  Philadelphia  where  he  hai  recently 
accured  a  contract  for  the  installation  of  the  electrical  plant  in  the  new 
Widcner-Klkins   office    building. 

MR.  J.  I..  WAYNE  haa  renigned  from  the  New  York  Telephone  Company, 
in  which  he  hni  been  engineer  in  charge  of  initallaliont,  in  order  to  Join 
llie  teaching  italT  of  the  meihanical  engineering  department  of  the  Mutiach- 
uorlla   Indilule   uf  Technology. 

MR.  COLUMIIU.S  <).  JOHNSON,  ex-water  regiatrar  of  New  York  City,  bat 
made  an  interealing  and  valuable  report  to  the  Merchants'  Association  of  New 
^'ork  on  the  water  supply  systems  of  the  princijial  cities  of  Europe,  more  partic- 
ularly with  regard  to  the  collection  of  revenue  and  the  checking  of  waste. 

MR.  I'RAiVKLANI)  JANNU.S,  the  patent  solicitor,  has  sustained  a  tevcre 
loss  in  the  death  of  his  wife,  in  Washington  on  March  8.  Mrs.  Jannut  had 
been  ill  for  two  years  past,  but  it  was  not  expected  that  her  complaint  would 
prove  fatal.  Mr.  Jannus  has  the  sympathy  of  a  wide  circle  of  friends  in  the 
electrical   field   and   in   social    New    York. 

MR.  OSCAR  T.  CROSBY,  the  well-known  electrical  engineer,  was  in  New 
York  last  week,  having  lately  returned-  from  Mexico,  where  he  met  Presi- 
dent Diaz.  After  a  short  stay  at  home  in  Washington  he  proposes  a  trip 
to  Thibet,  and  is  now  making  his  arrangements.  His  previous  long  expedition 
was  to  the  hinterland  of  Abyssinia,  in  regions  where  no  white  man  bad  been 
seen. 

MR.  CLARENCE  H.  MACKAY,  the  head  of  the  Postal  Telegraph  and  Com- 
mercial Cable  intere^s  lost  his  mother-in-law,  Mrs.  Duer,  on  Sunday  evening, 
at  the  Waldorf,  the  cau.se  of  death  being  paralysis.  Mrs.  Duer  was  a  grand- 
daughter of  the  statesman,  Reverdy  Johnson,  of  Baltimore.  The  same  Sunday 
evening  a  second  daughter  was  born  to  Mr.  and  Mrs.  Mackay  at  their 
Roslyn   country  scat. 

NEW  YORK  ELECTRICAL  SOCIETY.— At  the  meeting  last  week,  the  fol- 
lowing members  were  elected:  J.  L.  Moriarty,  Charles  E.  Mandclick,  Charles 
G.  Wingate,  Max  J.  Levy,  Robert  Lee  Hailcy,  Farley  Osgood,  W.  B.  Spell- 
mire,  Frederic  J.  Chisholm,  Wm.  H.  Moon,  John  L.  Flagg,  Oskar  Friedrich, 
Joseph  Treanor  McNaier,  John  B.  Ketcham,  Eugene  Toussaint,  Arthur  L.  Case 
and  Joseph  W.  Scott. 

LIEUT.COL.  H.  A.  YORKE,  R.  A.,  chief  inspecting  officer  of  railways  of 
the  British  Board  of  Trade,  who  visited  this  country  last  year  in  the  fall,  has 
just  issued  a  very  interesting  account  of  his  trip  in  blue  book  form.  It  is 
48  pages,  and  gives  every  evidence  of  shrewd  and  keen  observation.  Col. 
Yorke  has  many  good  things  to  say  of  American  electric  railway  practice  and 
many  useful  criticisms  to  offer. 

PROF.  W.  E.  GOLDSBOROUGH,  of  the  Department  of  Electricity,  of  the 
St.  Louis  Exposition,  returned  recently  after  an  absence  of  several  weeks.  He 
visited  New  York,  Philadelphia,  Baltimore  and  Washington,  attended  several 
conventions  and  received  many  applications  for  space  in  the  Electricity  Building. 
Mr.  Goldsborough  reports  that  practically  all  of  the  large  electrical  companies 
of  this  country  and  a  number  in  Europe  will  exhibit  at  the  World's  Fair.  The 
applications  from  the  United  States  alone  arc  more  than  sufficient  to  fill  the 
Electricity  Building  but  foreign  exhibitors  must  be  accommodated.  Only  re- 
cently five  exhibitors  applied  for  additional  space,  desiring  more  than  twice  as 
much  as  they  had  first  asked  for. 

MR.  TIIOS.  A.  EDISON.— .An  item  from  Washington  states  that  the  clerks 
of  the  Patent  Office  began  several  years  ago  to  keep  a  systematic  account  of  the 
patents  issued  to  Thomas  A.  Edison.  They  have  his  various  inventions  tab- 
ulated and  indexed,  so  that  they  can  put  their  hands  on  each  different  idea  he 
has  protected  by  patent  from  the  beginning  of  his  marvelous  career  of  inven- 
tion. When  a  pending  claim  is  allowed,  as  it  no  doubt  will  be  this  month,  Mr. 
Edison  will  have  received  791  patents  in  all.  He  is  not  adding  to  the  list  as 
many  ideas  nowadays  as  he  did  some  years  ago.  Up  to  1895  be  had  taken  out 
711  patents.  Since  then  he  has  added  to  the  list  from  three  to  twenty-three 
patents  each  year.  Last  year  he  took  out  nineteen.  This  year,  so  far,  he  has 
received  six.     In  ordinary  fees  for  patents  Mr.   Edison  has  spent  over  $51,000. 

MR.  OREN  ROOT,  JR.,  heretofore  assistant  general  manager  of  the 
Metropolitan  Street  Railway  system  of  New  York  City,  has  been  promoted 
to  the  position  of  general  manager  of  the  system.  He  is  only  twenty-nine 
years  old.  Mr.  Root  was  born  in  the  little  town  of  Columbia,  Mo.  His 
father  was  Professor  of  Mathematics  in  the  University  of  Missouri.  Oren 
Root,  Jr.,  was  educated  at  Hamilton  College,  in  Clinton,  N.  Y.,  to  which  his 
father  had  removed.  In  1895  he  entered  the  service  of  the  Metropolitan 
Street  Railway  as  a  clerk.  He  attracted  the  attention  of  President  Vreeland, 
who  determined  to  teach  him  thoroughly  the  street  railway  business,  and  sent 
him  out  as  a  motorman,  a  conductor  and  gripman.  He  was  gradually  ad- 
vanced through  the  grades  of  inspector,  car  starter,  barn  superintendent,  etc., 
until  he  finally  became  assistant  general  manager,  from  which  position  he  has 
just  been  advanced.      Mr.    Root  is  a  nephew  of  Elihu  Root,  Secretary  of  War. 

MR.  H.  O.  SWOBODA,  electrical  engineer  of  New  York  City,  has  just  is- 
sued a  circular  part  of  which  follows:  "Having  during  the  past  twelve  months 
devoted  a  considerable  part  of  my  time  to  the  development  of  a  new  and  com- 
plete line  of  knife  switches,  panelboards  and  switchboards,  I  am  now  prepared 
to  enter  the  market.  The  National  Brass  and  Iron  Works,  Reading,  Pa.,  em- 
ploying about  500  hands  in  the  manufacture  of  metal  goods,  have  under  my 
supervision  equipped  an  entirely  new  department  with  all  the  latest  machines 
and  tools  to  take  care  of  the  manufacture  of  my  entire  line  and  therefore 
first-class  workmanship  and  prompt  delivery  can  be  depended  upon.  My  office 
at  277  Broadway  under  the  name  "The  H.  O.  S.  Engineering  Company,"  will 
take  charge  of  all  sales  and  all  engineering  work.  The  designs,  electrically 
and  mechanically,  no  doubt,  will  meet  with  approval,  as  they  are  based  on  my 
experience  of  the  last  fifteen  years  and  especially  on  my  experience  with  the 
"Falcon"  line,  so  well  known  in  the  trade,  and  of  which  I  am  the  sole  orig- 
inator." 
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CHANGE  OF  NAME. — The  Chase  Electric  Sign  Company,  of  Chicago,  has 
changed  its  name  to  Chase  Electric  Company. 

EMERSON  MOTORS.— The  Emerson  Electric  Manufacturing  Company,  St. 
Louis,  Mo.,  has  just  issued  a  net-price  sheet  which  contains  all  the  data  neces- 
sary in  ordering  motors  for   usual   voltages  and  frequencies. 

THE  MAGNET  WIRE  COMPANY,  New  York,  has  removed  its  offices  from 
141  Broadway  to  larger  quarters  at  80  William  St.  It  is  increasing  its  factory 
facilities  and  can  fill  all  orders  promptly.  It  carries  in  stock  a  full  line  of 
trolley,  magnet  and  weatherproof  wire. 

"INDUSTRIAL"  RAILWAYS.— Some  applications  of  •■Industrial"  railways 
to  boiler  rooms  form  the  subject  of  an  illustrated  sheet  being  sent  out  to  the 
trade  by  the  C.  W.  Hunt  Co.,  West  New  Brighton,  Staten  Island,  N.  Y. 
Several  views  of  such  applications  are  given. 

THE  COMMERCIAL  ELECTRIC  COMPANY,  Indianapolis,  Ind.,  has  pur- 
chased the  building  and  machinery  of  the  J.  B.  AUfree  Manufacturing  Com- 
pany in  Indianapolis.  It  is  stated  that  the  price  paid  for  the  property  was 
$50,000.  The  Commercial  Company  will  move  into  the  new  quarters  in  a  short 
time. 

EQUIPMENT  BULLETINS.— No.  i,  of  Volume  I,  for  March,  1903,  of 
Johnson's  Equipment  Bulletin,  is  at  hand.  It  is  sent  out  by  Charles  F.  John- 
son, 908  Ellicott  Square,  Buffalo,  N.  Y.,  and  is  of  special  interest  to  parties 
who  wish  to  buy  or  sell  rails,  motors,  equipment,  generators,  engines,  boilers 
and  cars. 

MR.  F.  M.  HAWKINS,  manager  of  the  New  York  Office  of  the  Crouse- 
Hinds  Electric  Co.,  Syracuse,  N.  Y.,  says  that  the  Norbitt  specialties  have  had 
an  immense  sale.  In  addition  to  the  contracts  that  he  has  secured  for  installa- 
tions for  decorative  lighting  in  this  vicinity,  the  sale  of  these  fixtures  with  their 
enclosed  contacts  has  been  considerable  to  contractors. 

CENTRE  GRINDER.— Messrs.  L.  M.  Heald  &  Son,  Barre,  Mass.,  have 
recently  issued  a  neat  booklet  descriptive  of  their  American  centre  grinder. 
The  subject  is  illustrated.  An  illustrated  description  of  the  electrically  driven 
centre  grinder  was  published  in  our  issue  of  Nov.  i  last  year.  This  grinder 
is  made  in  styles  to  be  driven  by  hand,   friction  or  motor. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  has  just  placed  on  the 
market  a  new  telephone  bracket  made  to  attach  to  the  side  of  a  desk  so  that 
a  desk  set  may  be  swung  out  of  the  way  when  not  in  use.  This  bracket  has  a 
double  swing  joint  and  an  adjustable  clamp  whereby  it  may  be  made  to  fit 
the  base  of  any  telephone.     It  is  furnished  in  oxidized  copper. 

WESTINGHOUSE  ALTERNATING  FAN  MOTORS.— In  a  neat  booklet 
just  brought  out  by  the  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  the  line 
of  alternating  current  fan  motors  manufactured  by  this  concern  are  illustrated 
and  their  principal  features  briefly  described.  Some  excellent  illustrations  show 
the  construction  of  these  machines,  which  are  made  in  the  swivel  and  trunnion 
type. 

FLEXDUCT. — The  predominant  ideas  of  the  last  two  illustrated  Flexduct 
sheets  issued  by  the  Osburn  Flexible  Conduit  Company,  19  Park  Row,  New 
York,  are  that  Flexduct  affords  superior  mechanical  protection  to  wires  in 
exposed  places,  and  that  it  has  great  strength  and  toughness.  Both  of  these 
ideas  are  illustrated.  Each  sheet  contains  information  regarding  the  properties 
of   Flexduct. 

THE  EUREKA  ELECTRIC  COMPANY,  of  143  South  Clinton  Street,  Chi- 
cago, is  sending  out  a  variety  of  literature  which  will  be  of  general  interest 
to  telephone  people.  There  are  three  cards  containing  colored  illustrations  of 
two  types  of  wall  telephones  and  one  with  an  illustration  of  a  cable  head.  A 
folder  gives  an  illustrated  description  of  the  Eureka  non-infringing,  solid-back 
transmitter. 

THE  ASHEVILLE  MICA  CO.  has  recently  moved  into  new  and  much 
larger  quarters.  The  new  place  was  built  specially  for  its  own  use  and  the 
change  was  made  because  of  the  large  increase  in  its  business  which  neces- 
sitated larger  space.  The  company  is  located  at  Asheville,  N.  C.,  where  it  deals 
in  cut  and  uncut  sheets  of  mica,  ground  mica,  washers  and  discs,  and  mica  made 
up  according  to  special  patterns. 

THE  ST.  LOUIS  E.XPOSITION  is  to  be  formally  dedicated  on  April  30. 
The  only  electrical  display,  it  is  said,  will  be  one  outlining  completely  the  ad- 
ministration Building,  over  which  the  flag  adopted  by  the  Exposition  will  be 
shown  apparently  waving,  by  means  of  conimutated  lamps.  The  system  to  be 
used  for  this  interesting  work  is  that  of  the  Elblight  Company  of  America,  of 
114  West   32nd   Street,   New  York  City. 

THE  JAEGER  MINIATURE  LAMP  MFG.  CO.— The  ever-increasing  de- 
mand for  the  high  class  products  manufactured  by  this  firm  has  again  forced 
it  to  annex  additional  floor  space  of  the  Bible  House,  New  York  City.  This  is 
the  third  increase  within  a  year.  The  firm  is  now  giving  telephone  s\vitchboard 
lamps  its  special  attention,  which  should  be  of  interest  to  users  of  signal  lamps 
in  general  in  the  placing  of  their  future  orders.  Mr.  C.  T.  Jaeger  is  the  man- 
ager. 

THE  FARR  TELEPHONE  &  CONSTRUCTION  SUPPLY  COMPANY,  118 
W.  Jackson  Boulevard,  Chicago,  has  issued  its  new  catalogue  for  1903.  The 
catalogue  contains  about  500  illustrations  of  telephones  and  telephone  parts 
and  supplies,  besides  several  full-page  views  of  the  offices  and  different  de- 
partments of  the  business.  The  catalogue  is  accompanied  by  a  trade-discount 
slieet.  The  company  furnishes  everything  for  telephone  exchanges.  A  copy 
of  the  catalogue  can  be  obtained   free  by  any  one  on  request. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  lately  added  more 
warehouse  room  and  has  increased  its  carrying  capacity  for  all  kinds  of  wires 
for  which  it  is  agent.  It  therefore  claims  to  be  able  to  make  very  quick  and 
satisfactory  shipments  on  wire.  Its  assortment  is  complete  in  "O.  K."  weather- 
proof line  and  house  wires,  Paranite  and  Peerless  rubber  covered  wires,  Roeb- 
ling's,  galvanized  iron  telephone  and  telegraph  wires',  and  in  fact  everything 
in  wires. 


THE  WARD  LEONARD  ELECTRIC  COMPANY  reports  orders  from  a 
large  number  of  machine  tool  manufacturers  for  its  CK  type  circuit  breaker. 
With  this  breaker,  the  circuit  cannot  be  closed  upon  overload,  and  it  seems 
to  hit  the  machine  tool  trade  at  just  the  right  point.  The  company  reports 
also  that  the  theatre  dimmer  business  is  coming  with  a  rush.  The  lighting  of 
a  theatre  to-day  is  a  most  important  matter,  and  the  Ward  Leonard  Electric 
Company  is  turning  out  the  highest  grade  of  work. 

THE  ENGINEERING  AGENCY,  Monadnock  Block,  Chicago,  was  started 
in  1893  by  F.  A.  Peckham,  president.  Mr.  Peckham,  in  traveling  about  the 
country,  was  constantly  asked  by  manufacturers  where  they  could  find  competent 
help.  On  the  other  hand  his  office  was  visited  every  day  by  those  who  thought 
his  paper  might  be  able  to  assist  them  to  positions.  The  agency  has  grown 
steadily  and  during  the  past  ten  years  has  secured  positions  for  over  s.ooo 
technical  men.  The  registrations  during  the  past  two  years  have  exceeded 
3,000.    A.  B.  Gilbert  is  treasurer  and  A.  G.  Frost  is  secretary. 

BROWN  &  SHARPE  CATALOGUE.— The  Brown  &  Sharpe  Mfg.  Co.,  Prov- 
idence, R.  I.,  has  recently  issued  its  1903  catalogue  of  machinery  and  tools. 
This  catalogue  has  been  thoroughly  revised  and  contains  458  pages,  much  new 
matter  having  been  added.  The  number  of  tables  it  contains  together  with 
other  information  of  a  general  character  make  it  especially  valuable  to  work- 
men as  a  book  of  reference.  A  colored  insert  contains  a  list  of  the  principal 
additions  this  year  to  the  various  lines  of  machines  and  tools.  A  copy  of  the 
catalogue  may  be  obtained  free  upon  application. 

ECK  FAN  MOTOR. — The  name  of  the  Eck  "Hurricane"  fan  motor  has  been 
changed  to  Eck  fan  motor  and  is  still  being  manufactured  by  the  Eck  Dynamo 
and  Motor  Works,  Belleville,  N.  J.  Their  sole  selling  agency  has  been  discon- 
tinued and  all  sales  will  be  made  direct  from  the  works.  The  great  success  that 
these  fan  and  power  motors  have  enjoyed  for  the  past  seven  years  has  been  due 
to  their  excellent  quality  and  careful  construction.  This  year,  it  is  stated,  they 
are  better  than  ever.  The  Eck  Dynamo  and  Motor  Works  are  now  ready  to 
quote  prices  and  arrange  for  contracts  for  this  season's  supply. 

CLIFTON  FIRE-PROOF  INSULATING  CONDUIT.— The  Clifton  Manu- 
facturing Company,  of  Boston,  Mass.,  and  the  Mackie  Steel  Tube  Manufactur- 
ing Company,  of  Hammond,  Ind.,  have  concluded  arrangements  for  the  man- 
ufacture of  Clifton  iron  insulated  conduit.  The  Clifton  Manufacturing  Com- 
pany has  devoted  much  time  and  money  to  the  perfecting  of  its  insulation,  and 
has  in  Buffalo,  N.  Y.,  a  complete  conduit  factory.  The  Mackie  Tube  Company 
makes  a  fine  line  of  special  tubes,  and  wrought  iron  pipe  of  such  quality  as 
to  especially  adapt  it  to  conduit  uses.  The  Mackie  Company  will  sell  the  Clif- 
ton conduit  in  the  West,  Northwest  and  Southwest  from  its  Chicago  office, 
and  the  Clifton  Company  in  the  East  through  its  New  York  office  at  308  West 
Street,  and  its  Boston  office. 

THE  K.  &  B.  CO.  (Kirkpatrick  &  Binder),  56  N.  7th  St.,  Philadelphia,  have 
issued  an  exceedingly  convenient  little  catalogue  in  folder  form.  This  catalogue 
shows  a  number  of  the  various  styles  and  sizes  of  moulding  which  they  manu- 
facture and  carry  in  stock.  The  sizes  of  wire  which  each  size  of  moulding 
is  adapted  for  being  specified.  These  mouldings  are  made  in  a  number  of  sea- 
soned woods  and  in  three  standard  finishes,  viz.,  plain,  painted,  or  bright  finish. 
A  most  valuable  feature  of  the  catalogue  is  several  entirely  new  tables  giving 
the  outside  dimensions  of  all  the  prominent  makes  of  weatherproof,  fire  and 
weatherproof,  and  rubber  covered  wire,  and  telephone  cables.  The  convenience 
and  accuracy  of  these  tables  are  more  to  be  appreciated  by  the  trade.  A  copy 
of  this  catalogue  will  be  sent  to  any  one  on  request. 

A  MAMMOTH  CATALOGUE.— The  General  supply  catalogue  of  the  Western 
Electrical  Supply  Company,  St.  Louis,  Mo.,  just  issued,  easily  ranks  among  the 
largest  and  most  complete  volumes  of  trade  literature.  It  measures  7^  inches 
wide  by  loj-i  inches  high,  contains  714  pages  gross,  and  is  gotten  up  in  a  very 
substantial  manner.  A  complete  and  up-to-date  line  of  general  electrical  sup- 
plies and  construction  material  is  illustrated.  The  contents  of  the  volume  can 
be  referred  to  here  only  in  a  general  way,  by  stating  that  practically  every- 
thing in  the  way  of  electrical  apparatus  and  supplies  is  listed  in  a  very  sys- 
tematic manner.  There  are  hundreds  of  typical  illustrations,  each  one  being 
accompanied  by  a  brief  reference  to  the  principal  features  and  advantages  of  the 
device  so  illustrated,  together  with  a  code  for  the  different  sizes,  styles,  etc.. 
besides  prices  for  each  size.  This  classification  extends  to  supplies  for  every 
branch  of  electrical  industry  represented,  and  evidences  a  vast  expenditure  of 
time  and  labor  in  its  arrangement.  The  code  system  is  very  complete  and  care- 
fully developed,  the  index  of  this  feature  alone  occupying  over  24  closely-printed 
5-column  pages,  while  the  general  index  takes  up  over  16  2-column  pages. 
Apart  from  the  great  utility  of  the  volume,  the  Western  Electrical  Company  has 
good  reason  to  feel  proud  of  its  achievement  in  producing  a  catalogue  of  such 
proportions  and  in  so  thorough  a  manner. 

UNION  COLLEGE,  N.  Y.— The  Engineering  School  of  Union  College, 
Schnectady,  N.  Y.,  is  one  of  the  oldest  technical  schools  in  the  country. 
Founded  in  1845  with  Prof.  W'm.  M.  Gillespie  at  its  head,  it  at  once  took  a 
high  rank  and  for  many  years  was  one  of  the  few  engineering  schools  in  Amer- 
ica. From  the  first  the  evident  policy  of  the  school  was  to  adapt  the  thorough 
training  of  I'Ecole  des  Ponts  et  Chaussees,  where  Professor  Gillespie  had  fin- 
ished his  technical  education,  to  the  demands  of  professional  practice  in  a 
vigorous  new  country  where  resources  and  opportunities  were  abundant,  and 
capital  and  professional  precedent  were  wanting.  From  the  characteristics  im- 
pressed on  the  school  at  its  foundation  it  has  not  departed;  mathematics,  eco- 
nomics and  adaptation  may  be  said  to  have  been  the  leading  subjects  in  its 
I.ermanent  curriculum.  The  school  has  kept  pace  with  the  development  in 
.American  technical  education  and  in  the  increasing  demands  on  professional 
training.  For  many  years  engineering  only  was  taught;  then  when  the  prin- 
ciples of  modern  sanitary  science  came  to  be  better  understood,  a  course  in 
sanitary  engineering  was  established,  and  more  recently  the  course  in  electrical 
engineering,  now  being  greatly  extended,  was  undertaken.  During  its  whole 
history  the  school  has  stood  for  broad,  fundamental  training  rather  than  narrow 
specialization,  and  during  recent  years  since  its  advanced  entrance  require- 
ments have  made  room  in  the  course  for  them,  increased  time  and  attention 
h.ive  been  given  to  culture  studies  and   increased  academic  training. 


UNITKI)  STATKS   TATKNTS   ISSUKD   MAKlM    17.   iv".i. 
(Coiiiluctcd  by  Win.   A.   Kimriiliauni.   I'slcnt   Allonicy,    14a   N«tuu   Si.,  N.    V.| 

7nM:  GALVANIC  HATTKRY;  M.  M.  Uair.  UvalloU  IVrrct.  Kr«iice.  Apii. 
I'llcd  Marvh  si,  igoi.  Thr  cover  o(  llie  cell  li  liclil  In  place  by  u  (|>rliiK 
cUmp. 

7Jj,68o.  RKLAV;  \v.  W.  Demi.  Chicago,  111.  App.  lilcU  July  Jo.  1900.  The 
relay  ii  intcndeii  to  niaiiilalii  llic  circuit  at  iti  pointi  during  the  exiitcnce 
u(  an   intermittent  current.      (Sec   page   515.) 

73iM*-  SELFWINIMNG  ELECTRIC  CLOCK:  O.  A.  Kn  Holm,  .New  York, 
N.  Y.     App.   filed   Dec.    11,   igoi.      Delalla. 

7Jj.;oi.  METHOD  OK  TREATI.NT.  GI.OU  KKS  lOR  KMXTRIc:  LAMPS; 
M.  \V.  Ilunkt,  I'ittibiirg,  I'a.  App.  filed  June  ij.  1901.  The  glower  il 
ihrniik  l>y  aubniitting  it  to  the  heat  of  an  arc  formed  between  a  plurality  of 
carbon  elcctrodci. 

7«».70J.  METHOD  OF  MAKING  ELECTRIC  LAMP  GLOWERS;  M.  VV. 
Hanks,  Pittsburg,  Pa.  App.  filed  Oct.  13,  1902.  The  terminal  wire  is  con- 
nected to  the  glower  by  molding  the  latter  around  the  terminal  while  in  a 
plastic   state. 

7«.7ar.  METHOD  OF  HEATING  RIVETS;  H.  V.  Loss,  Philadelphia,  Pa. 
App.  tiled  March  5,  1901.     (See  Current  News  and  Notes.) 

7ai,7J8.  DEVICE  FOR  ELECTRICALLY  HEATING  RIVETS;  H.  V.  Loss. 
Philadelphia,  Pa.  App.  tiled  March  s,  1901.  (See  Current  News  and 
Notes.) 

7iJ,7J9.  MANDREL  FOR  CONDUIT  SECTIONS;  R.  W.  Lyie,  New  York. 
N.  Y.  App.  filed  Oct.  17.  1902.  A  grappling  device  attached  to  the  man- 
drel. 

73--,747.  ELECTRICAL  HEATl.NG  APPARATUS;  J.  S.  Peck,  Pittsburg,  and 
K.  C.  Randall.  Wilkinsburg,  Pa.  App.  tiled  April  6,  1901.  (Sec  Current 
News  and  Notes.) 

722.756.  ELECTRICAL  APPLIANCE  FOR  ELEVATORS;  J.  H.  Roberts, 
New  York,  N.  Y.  App.  filed  Jan.  13,  1903.  Automatic  stopping  switches 
arc  arranged  in  connection  with  the  controller  for  controlling  the  movements 
of  the  car. 

722,772.  CURRENT-COLLECTl.NG  DEVICE  FOR  ELECTRIC  RAILWAYS; 
C.  A.  Terry,  New  York,  N.  Y.  App.  filed  December  8.  1896.  (See  Current 
News  and  Notes.) 

722,790.  SORTING  DEVICE  FOR  ELECTRIC  LAMP  GLOWERS;  A.  J. 
Wurts.  Pittsburg,  Pa.  App.  filed  May  5,  1902.  A  machine  by  which  cur- 
rent can  be  passed  through  the  glowers  a  sufficient  length  of  time  to  in- 
sure a  uniform  operative  condition  after  which  their  resistance  can  be 
measured  when  traversed  by  a  given  current  in  order  to  determine  the 
voltage  to  which  they  are  adapted. 

722.792.  METHOD  OF  PRODUCING  COMPOUNDS  CONTAINING  SILI- 
CON, OXYGEN  AND  CARBON;  E.  G.  Acheson,  Stamford  Township. 
Canada.  App.  filed  Nov.  20,  1902.  Heating  a  mixture  of  carbon  and 
silica  to  form  a  product  consisting  essentially  of  silicon,  oxygen  and  car- 
bon  in   chemical   combination.      (See   page   525.) 

722.793.  REFRACTORY  MATERIAL;  E.  G.  Acheson,  Stamford  Township, 
Canada.  App.  filed  Nov.  20,  1902.  The  product  formed  by  the  preceding 
process.      (See   page   523.) 

722,841.  ELECTRICAL  MASSAGE  APPARATUS;  W.  F.  Iledstrom,  Los 
Angeles,  Cal.     App.    filed  Dec.  8,  1902.     Details. 

722,852.  ELECTRIC  TELEGRAPHY;  L  Kitsee,  Philadelphia,  Pa.  App.  filed 
Oct.  19,  1895.  A  sending  device  consisting  of  the  primary  of  a  converter 
connected  locally  to  a  source  of  current,  the  secondary  consisting  of  two 
parts  wound  in  opposition,  the  secondary  being  connected  to  the  line  wire 
and  a  shunt  circuit  around  one  part  of  the  secondary,  provided  with  means 
for  opening  and  closing  the  same. 

722,862.  TROLLEY;  S.  H.  Limbert,  Springfield,  Ohio.  App.  filed  May  8, 
1902.  An  arrangement  enabling  the  wheel  to  maintain  its  normal  relation 
with  the  wire  in  passing  around  curves. 

722,913.  ELECTRIC  IGNITION  DEVICE;  N.  Schmitt  and  J.  Krannichfeldt, 
Cologne,  Germany.     App.   filed  Feb.  25,    1902.     Details. 

722,916.  MOTOR  VEHICLE;  G.  J.  Scott,  Philadelphia,  Pa.  App.  filed  May 
16,  1902.  An  electric  motor  having  a  number  of  armatures  arranged  in  a 
circle  at  right  angles  to  their  axes  of  rotation  and  field  magnets  forming  a 
magnetic  circuit  common  to  all  the  armatures. 

722,936.  ELECTRIC  BRAKE  SYSTEM;  C.  E.  Barry,  Schenectady,  N.  Y. 
App.  filed  Nov.  6,  1900.  A  series  motor  having  a  plurality  of  field  coils 
normally  connected  in  parallel  and  means  for  connecting  the  motor  coils 
in  series  in  a  closed  circuit  to   produce  a  braking  current. 

722.946.  FR.A.ME  FOR  BATTERY  ELECTRODES;  H.  Cottrell,  Newark,  N. 
J.  App.  filed  Sept.  13,  1902.  The  frame  consists  of  two  corrugated  plates 
into  the  grooves  of   which  the  electrodes   are  slid. 

722.947.  ELECTRODE  FOR  REVERSIBLE  GALVANIC  BATTERIES;  H. 
Cottrell,  Newark,  N.  J.  App.  filed  Sept.  13.  1902.  Comprises  an  interior 
portion  composed  of  layers  of  textile  fabric  carbonized,  as  an  absorbent 
of  a  metallic  salt  in  solution  and  carrier  of  a  metallic  oxide  to  be  made 
active  in  the  battery,  and  an  exterior  portion  composed  of  textile  fabric 
carbonized  to  form  a  casing  for  the  electrode. 

722,991.  RAIL  BOND  FOR  ELECTRIC  RAILWAYS;  T.  Kerr,  London,  Can- 
ada. App.  filed  Aug.  5,  1901.  The  fish  plate  contains  a  groove  in  which 
the  bond  wire  is  confined. 


7J--,»»J.  KAIL  (UUI'J.INt;  I'tJk  ELECTRIC  RAILWAYS;  T.  Kerr.  L.mi 
don.  (.'iinudn.  App.  bird  Aug.  5,  1901.  A  modiricallon  of  the  picccding 
plltrnl. 

723,007.  KEDULlNt.  INDIGO;  R.  Muller  and  O.  .Schwab,  Uochit-ontbc- 
Main,  (H;rinany.  App,  died  July  29,  1902.  Indigo  is  «ubictlc<l  to  the 
action  of  an  electric  current,  in  the   pieccnce  of  a  •ulphilc  lulution. 

723,016.     INDUCTION  COIL;  A.  I..   Parcclle,   Boston,  Mass.     App.  filed  Aug. 

■  S,    1901.      A    secondary   coil,  a   number   of    independent    primary    coils    in 

operative    relation   Ihrrelo   and  un    independent   core   for  eiiih    primary  coll. 
(Sec   page    526.) 

723,019.  FRAME  FDK  DYNAMO  ELECTRIC  MAtlllNES;  K.  I'feifcr, 
Charlottcnburg,  Germany.     App.  filed   Feb.    16,    1902.      Details. 

723,032.  FUSE  PLUG;  S.  Rothschild.  New  York,  N.  Y.  App.  filed  June  23. 
1902.  Two  spring  terminals  are  arrangi'd  on  opposite  sides  of  an  insulat- 
ing post,  over  which  a  fusible    ring  is  (lassed   to  embrace  the  terminals. 

723,048.  ELECTROMAGNETIC  BELL  RINGING  MECHANISM;  J.  J.  Shea- 
han,  Buffalo,  N.  Y.  App.  filed  Nov.  3,  1899.  A  comparatively  light  cur- 
rent is  used  in  connection  with  a  keyboard  to  control  a  licavier  current 
which   operates  the  chimes.      . 

723,062.  THIRD  RAIL  INSULATOR;  S.  B.  Stewart,  Jr.,  SchnecL-idy,  N.  Y. 
App.  filed  Sept.  20.  1900.  The  insulator  is  provided  with  projections  of 
relatively  small  surface  upon  which  the  r.iil  rrsls-  lo  |.tivint  adherence 
thereto  by  deposits  of  rust. 


722,680. — Relay. 
723,076 


722,702. — Method  of   Making  Electric  Lamp  Glowers. 
RECTIFIER;  E.  Thomson,  Swampscott,  Mass.     App.  filed  December 


723, 


723. 


(See  Current  News  and  Notes.) 

723.082.  BINDING  SCREW;  I.  S.  Turner,  Centralia,  Wash.  App.  filed  May 
22,  1902.     Details. 

723,115.  CIRCUIT  BREAKER  FOR  THIRD  RAIL  SHOES;  M.  M.  Wood, 
Schenectady,  N.  Y.  App.  filed  Aug.  25,  1902.  When  the  shoe  runs  off  the 
end  of  a  section  of  a  third  rail,  its  dropping  movement  opens  the  circuit 
to  the  shoe  so  that  contact  with  other  objects  will   not  cause  trouble. 

CONTROLLER;  T.  Von  Sweigbergk,  Preston,  Eng.  App.  filed 
April  23,  1902.  A  series  of  solenoids  so  connected  together  that  the  effect 
of  each  is  added  to  that  of  the  preceding,  said  solenoids  actuating  the 
switch    contacts. 

168.  PROPELLING  MEANS  FOR  AUTOMOBILES;  H.  Lemp,  Lynn, 
Mass.  App.  filed  Nov.  2,  1900.  A  gas  engine  is  geared  to  a  generator  and 
connected  to  one  member  of  a  differential  gear,  the  opposing  member  of 
which  is  acted  upon  by  a  generator  whose  torque  can  be  readily  controlled, 
so  as  to  drive  the  carriage  forward  or  backward  at  different  speeds,-  the 
engine  meantime  working  at  full  speed. 

723,183.  CIRCUIT  BREAKER;  R.  H.  Read,  Schnectady,  N.  Y.  App.  filed 
June  29,  1901.  The  arc  at  the  contacts  is  blown  through  tubular  elec- 
trodes by    suddenly    generated   gas. 

723.188.  METHOD  OF  SIGNALING;  N.  Tesla,  New  York,  N.  Y.  App.  filed 
July   16,   1900.      (See   Current  News  and   Notes.) 

723.189.  RECTIFYING  ALTERNATING  CURRENTS;  E.  Thomson,  Swamp- 
scott, Mass.     App.  filed  December  15,  1898.     (See  Current  News  and  Notes.) 

723,199.  ALARM  TELEGRAPH  SYSTEM;  A.  Goldstein,  New  York,  N.  Y. 
App.  filed  April  21,  1900.  A  system  by  which  fire  and  other  alarms  can  be 
sent  to  headquarters  over  telephone  circuits. 

723,205.  ELECTRICAL  TESTING  APPARATUS:  H.  A.  Lewis,  Norristown, 
Pa.  App.  filed  Oct.  14,  1902.  A  primary  circuit  containing  a  generator, 
one  winding  of  an  induction  coil  and  a  current  interrupter,  with  a  sec- 
ondary circuit  including  the  other  winding  of  the  induction  coil,  testings 
terminals  and  a  telephone  receiver;  the  secondary  winding  and  that  of  the 
receiver  being  of  a  resistance  relatively  the  same  as  that  of  the  circuit 
to  be  tested. 
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Bell  Telephone  Statistics. 

We  publish  elsewhere  in  this  issue  a  copious  abstract  of  the  annual 
Bell  telephone  report  for  1902.  It  is  an  impressive  exhibition  of 
growth  and  strength,  and  might,  indeed,  be  cited  in  all  fairness 
as  a  remarkable  evidence  of  the  stimulating  effect  of  competition  on 
an  industry  which  had  become  so  "monopolized"  it  had  ceased  to 
keep  pace  with  its  legitimate  opportunities  of  expansion.  There  can 
be  no  question  in  the  mind  of  any  one  who  watches  the  situation 
as  to  the  vigor  and  ability  that  characterizes  the  management;  nor 
can  the  fact  be  lost  sight  of  that  somewhat  in  proportion  as  the  cry 
of  "monopoly"  is  ceasing  to  have  any  significance  or  effect,  the 
efficiency  of  the  Bell  system  and  its  general  cheapness  to  the  public 
user  grow.  It  is  to  be  noticed,  for  example,  that  the  number  of  daily 
connections  is  returned  at  9,322,951,  an  increase  daily  of  more  than 
a  million  and  a  half  over  1901. 


President  Fish  remarks  very  truly  that  even  now  there  is  hardly 
a  section  of  the  country  where  the  supply  of  telephone  facilities 
equals  the  demand.  In  view  of  the  extraordinary  efforts  put  forth 
by  the  independents  during  the  past  five  or  six  years,  it  might  seem 
that  the  demand  had  overtaken  the  supply.  But  Mr.  Fish's  state- 
ment will  stand  any  test  applied  to  it ;  and  there  is  no  reason  to  im- 
agine that  the  introduction  of  the  telephone  can  catch  up  with  the 
need  for  it  for  many  years  to  come.  The  percentages  of  telephones 
to  given  population  are  not  particularly  illuminative,  for  while  the 
best  show  how  many  telephones  there  may  happen  to  be  in  any 
community,  they  do  not  indicate  any  point  of  "saturation"  or  "re- 
fusal." In  fact,  the  ease  with  which  electrical  output  steadily 
doubles  on  itself  was  one  of  the  remarkable  exhibits  of  the  late 
census  inquiry;  and  it  is  not  less  true  of  telephony  than  of  other 
branches  of  electrical  application  that  the  market  does  seem  to  be 
practically  illimitable.  Incidentally  it  iriay  be  noted  that  in  copper 
circles  the  allegation  has  been  made  lately  that  telephony  is  calling 
for  copper  in  greater  quantity  than  either  electric  lighting  or  street 
railway  work.  We  have  no  means  of  confirming  this  interesting 
assertion,  but  it  is  undeniable  that  the  bulk  of  copper  required  by 
telephony  at  the  present  rate  of  introduction  is  tremendous. 


Under  these  conditions,  the  increase  in  Bell  capitalization,  which 
will  give  the  parent  company  at  no  distant  date  a  total  of  $250,000,- 
000,  should  not  be  surprising.  No  one  can  say  just  how  soon  that 
figure  will  be  reached,  but  the  company  must  meet  its  proportion 
of  the  requirements  of  the  sub-organizations  all  over  the  country, 
and  that  meant  last  year  nearly  forty  millions,  it  appears.  If  the 
parent  company  puts  up  half  that  amount  annually  it  will  not  be 
long  in  meeting  the  upper  limit  of  its  new-  capitalization ;  while,  if 
present  indications  mean  anything,  it  should  be  just  as  able  then  as 
now  to  maintain  its  present  rate  of  dividend  over  the  larger  amount. 
It  is  merely  a  question  of  adequate  facilities,  good  service  and 
moderate  rates. 


The  Founder  of  the  Smithsonian. 

One  of  the  earliest  museums  and  educational  establishments  for 
the  people  in  this  coimtry  is  the  Smithsonian  Institution  in  Wash- 
ington, founded  by  the  liberality  of  an  Englishman  named  Smithson. 
It  appears  that  this  founder  was  burjed  in  Genoa  and  that  the  ceme- 
tery is  being  removed,  so  that  his  remains  lack  a  final  resting  place. 
It  would  have  seemed  that  at  this  juncture  all  that  was  needed  was 
for  the  authorities  of  the  Smithsonian  to  know  the  facts  and  hasten 
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with  l)l.lll^  .il.unij  lo  bring  the  body  of  Mr,  Smitll^on  here  (or 
interment  in  the  Rrtninils  at  WathinRton  App.irenlly  they  ih<l  not 
take  s\ich  action,  but  t'ortunatcly  at  tlii>  jtnteliirc  Prof.  A.  (i.  Bell, 
who  is  on  the  boaril,  has  otTcred  luiiiself  to  sustain  sucli  expense  as 
the  Institution  cannot  meet.  It  seems  to  us  that  if  tiiere  was  one 
duty  devolving  on  llie  Institution,  it  was  to  preserve  tlie  remains  of 
its  generous  founder,  thus  exposed  to  ignominy  and  desecration, 
and  we  can  hardly  conceive  of  any  circumstances  that  would  stand 
in  the  way  of  such  laudable  action.  We  are  very  glad  to  sec  that 
Prof.  Bell  has  stepped  into  the  gap;  hut  we  hasten  to  say  that  if 
further  financial  difticulty  is  expected,  this  journal  will  esteem  it  an 
honor  to  raise  the  necessary  funds,  or  to  guarantee  the  sum  required 
to  treat  with  honor  and  decency  the  memory  and  ashes  of  one  who 
did  so  much  for  science  in  .\inerica  through  the  admirable  Institution 
that  was  created  by  his  gift  to  our  country. 


The  Relative  Disposition  of  Power  Wires  and  Telephone 
Wires. 

.\  paper  on  this  subject,  read  by  Mr.  P.  M.  Lincoln,  at  the  last 
meeting  of  the  A.  I.  E.  E.,  deals  with  the  conditions  which  occur 
when  a  telephone  circuit  comprising  a  pair  of  conductors  is  carried 
on  the  same  poles  as  high-pressure  alternating-current  transmission 
lines,  say  of  three  wires.  As  is  well  known,  if  the  telephone  wires 
are  transposed  relatively  to  each  other,  at  regular  intervals,  the  dis- 
turbing effect  of  the  powerful  currents  in  the  power-wires  will  be 
neutralized,  and  destroyed  in  the  telephone  circuit.  But  in  addition 
to  transposition  of  the  wires,  there  must  be  a  symmetry  between  the 
two  sides  of  the  telephone  circuit.  If  one  side  is  grounded,  or  has 
greater  leakage  than  the  other,  or,  if  a  telephone  receiver  is  inserted 
in  one  side,  and  not  in  the  other,  a  dissymmetry  will  be  produced. 
which  may  render  the  telephone  circuit  absolutely  useless  for  conver- 
sational purposes.  Moreover,  the  potentials  in  space  in  the  neigh- 
borhood of  a  high-tension  transmission  line  may  be  considerable.  If 
a  pair  of  telephone  conductors  occupies  this  region,  the  potential  of 
the  circuit  may  become  very  considerable,  and  unless, the  telephone 
lines  are  elaborately  insulated,  the  electrostatic  stress  may  cause  a 
break-down  in  the  insulation  of  the  telephone  line,  with  dissymmetry 
and  consequent  powerful  inductive  disturbance.  This  effect  is  en- 
hanced when  the  power  system  becomes  accidentally  grounded  on 
one  side. 


Water-Cooled  Rheostats 

Elsewhere  we  print  an  article  describing  the  interesting  electro- 
chemical laboratory  which  Prof.  R.  S.  Hutton  has  built  up  in  con- 
nection with  his  course  in  electrochemistry  at  Owens  College,  Man- 
chester, England.  One  of  the  prominent  features  of  the  laboratory 
ihat  will  be  noted  is  the  practical  character  of  the  equipment,  which, 
moreover,  is  suitable  both  for  purposes  of  illustrating  theory  and  for 
prosecuting  original  research.  One  detail  to  which  we  desire  par- 
ticularly to  refer  is  the  use  made  of  the  water-cooled  rheostat.  A 
40-kw  furnace  employs  a  rheostat  for  regulating  current  up  to  a 
ma.ximum  strength  of  1,000  amperes.  The  first  steps  of  the  rheo- 
stat are  of  manganin  wire  to  carry  currents  up  to  300  amperes.  The 
last  steps  are  of  water-conveying  gernian-silver  tube,  not  more  than 
half  an  inch  in  diameter,  to  carry  current  up  to  i.ooo  amperes. 


The  range  of  pressures  and  currents  employed  in  electrochemistry 
is  considerable.  Starting  with  2  volts  in  some  electroplating  work, 
there  are  numerous  plants  generating  dekavolts,  and  many  gener- 
ating hektovolts.  The  nitric  acid  process  is  said  to  take  10  kilovolts. 
Under  such  variable  conditions,  an  experimental  electrochemical 
plant  must  possess  a  considerable  degree  of  elasticity  in  regard  to 
volts  and  amperes.  In  the  nitric  acid  process  described  as  at  Niagara, 
there  are  about  7.000  arcs  formed  and  extinguished  per  second,  em- 


ployed in  setting  fire  to  some  of  the  nitrogen  in  the  circumambient 
iiir.  This  current  i>,  therefore,  a  periodically  lUiciuating  one.  In 
calcium-carbide  prodncticm  a  purely  electro-thermal  process — the 
current  is  usually  alleriialnig.  In  nearly  all  other  electrnchcinicai 
aiiplicilioii',  a  direct  current  is  employed. 

The  current  strength  employed  in  electrochemical  operations  run* 
u|)  to  thousands  of  amperes,  and  involves  varied  prohlcnis  for  ade- 
quate and  cool  conduction,  of  which  the  water-pipe  rheostat  is  a 
particular  case.  When  it  is  desired  to  dissipate  much  thermal  energy 
locally,  there  is  luiihing  like  water.  There  is  scarcely  any  cure  for 
obstreperous  thermal  activity  so  cfTective  as  a  little  cold  water.  .\ 
gramme  of  water  per  minute  will  readily  wash  away  a  watt.  The 
energy  storage  capacity  of  ordinary  water  is  something  marvelous. 
The  principle  has  been  made  use  of  in  a  great  variety  of  electrical 
applications  aside  from  electrochemical  processes.  Not  only  is  it 
used  in  the  cooling  of  the  oil  in  which  transformers  are  submerged, 
i)ut  it  is  also  used  to  cool  pipes  themselves  employed  as  conductors. 
.■\  large  dynamo  may  be  short-circuited  on  a  rheostat  made  of  iron 
pipe  enclosing  flowing  water,  without  any  danger  of  destroying 
the  apparatus  by  excessive  heat.  Indeed,  where  the  quantity  of  elec- 
trically-generated heat  to  be  dissipated  is  at  all  considerable,  to  use 
at  this  day  an  ordinary  wire  rheostat  instead  of  the  water-pipe  re- 
sistance would  be  an  anachronism. 


Electric  Wave  Models. 

An  interesting  model  of  the  wave  motion  along  a  single-phase 
alternating-current  line  was  exhibited  by  Prof.  Franklin  at  the  last 
meeting  of  the  A.  I.  E.  E.  It  is  well  known  that  a  helical  line 
drawn  upon  the  surface  of  a  transparent  cylinder  gives  rise  to  a 
peculiar  optical  effect  when  the  cylinder  is  uniformly  rotated,  and 
regarded  from  one  side.  The  rotating  screw-line  looks  like  a  series 
of  advancing  waves,  if  the  direction  of  rotation  is  in  one  sense,  or 
like  a  series  of  retreating  waves  if  the  rotation  is  in  the  opposite 
sense.  By  making  the  pitch  of  the  screw  equal  to  the  wave-length  on 
the  model,  and  by  giving  the  cylinder  as  many  twists  or  revolutions 
per  second  as  the  periods  or  frequency  of  the  single-phase  current, 
the  waves  move  along  the  model  with  the  proper  speed  correspond- 
ing to  the  actual  transmission  of  waves  along  the  actual  line  imi- 
tated in  miniature.  By  placing  two  screw-lines  of  the  same  pitch, 
on  the  rotating  shaft,  but  one  right-handed  and  the  other  left- 
handed,  the  optical  effect  is  to  show  the  waves  advancing  from  the 
sending  end  to  the  receiving  end.  and  then,  after  reflection,  retreating 
towards  the  sending  end. 


Such  undiminished  waves  would  correspond  to  the  transmission 
of  w'aves  along  a  circuit  of  perfect  conductance  and  perfect  insula- 
tion. Owing,  however,  to  the  effects  of  resistance  and  leakage,  the 
waves  steadily  attenuate  as  they  run,  and,  on  the  model,  this  is  imi- 
tated by  giving  to  the  screw-lines  a  correspondingly  diminishing 
radius  along  the  revolving  shaft.  By  placing  on  the  shaft  a  right- 
handed  dwindling  screw  for  the  advancing  waves,  and  a  left-handed 
screw  dwindling  backwards  for  the  reflected  waves,  as  well  as  t. 
compound  screw  to  represent  the  sum  of  these  two  components,  the 
model  is  made  to  show  to  the  eye  the  two  component  sets  of  waves 
and  also  the  resultant  set.  Either  component  set  alone  would 
show  a  series  of  waves  dwindling  logarithmically,  but  their  joint 
effect  is  a  series  of  waves  that  mutually  superpose  and  oppose  at 
successive  distances  of  a  quarter  wave  length.  The  resultant  waves 
may  thus  indicate  marked  humps  and  hollows  with  an  amplitude 
exceeding  that  at  the  origin,  or  the  condition  commonly  called  line 
resonance. 


Of  course,  the  model  described  can  only  illustrate  the  waves  corre- 
sponding to  one  set  of  terminal  conditions.     It  might  be  possible  to 
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carry  the  plan  a  step  further,  and  employ  a  model  in  which  the  screw- 
lines  could  be  adjusted  and  clamped  in  phase  and  magnitude  to 
correspond  to  different  terminal  conditions,  so  as  to  represent  to 
the  eye  the  effects  of  a  very  wide  range  of  terminal  conditions  such 
as  the  change  from  no  load  to  full  load.  Any  such  mechanical 
illustration  possesses  great  power  to  aid  the  mind  in  grasping  the 
phenomena  of  alternating-current  transmission,  which,  being  invisible 
in  nature,  require  full  elucidation  to  apprehend. 


Three-Phase  Measurements. 

In  our  correspondence  columns  this  week  we  print  a  letter  from 
Mr.  Faccioli  on  a  subject  which  has  recently  drawn  the  attention 
of  some  of  our  readers.  The  power-factor  of  a  single-phase  alter- 
nating-current circuit  is  the  ratio  of  the  real  to  the  apparent  power, 
or  of  the  watts  to  the  volt-aniperes.  Corresponding  to  this  power- 
factor  is  a  virtual  angle  of  lag  or  lead  in  the  current,  whereby  a 
sinusoidal  e.ni.f.  would  produce  at  the  stated  lag  or  lead  a  sinu- 
soidal current  of  strength  equal  to  that  observed  in  the  real  circuit. 
The  cosine  of  this  phase  angle  is  then  the  power-factor.  But  whereas 
the  power-factor  always  has  a  real  existence  if  the  volt-amperes  be 
measured,  the  angle  of  lag  corresponding  thereto  may  be  entirely 
fictitious,  a  mere  figment  of  the  imagination,  when  the  voltage  and 
current  are  not  sinusoidal. 


In  the  case  of  a  three-phase  system,  if  the  volt-amperes  are  meas- 
ured in  the  same  definite  manner,  that  is,  delta-fashion,  then  the 
ratio  of  the  real  power  in  watts  to  the  sum  of  these  volt-amperes, 
is  the  power-factor  of  the  circuit;  but  if  the  volt-amperes  are  meas- 
ured in  any  other  way,  the  apparent  power  of  the  circuit  may  be 
different,  and,  therefore,  the  power-factor  different.  The  relations 
of  the  power-factor  to  the  various  lag  angles  will  be  simple  when 
the  system  is  balanced,  and  the  periodic  quantities  are  all  sinusoidal. 
It  will  be  complex  when  the  system  is  out  of  balance,  and  when  the 
periodic  quantities  are  complex.  In  general,  the  lag  angles  have  but 
little  importance,  while  the  power-factor  of  the  system  is  a  definitely 
measurable  quantity.  The  power-factor  of  the  system  dift'ers,  how- 
ever, from  the  power-factor  of  the  three  sides  of  the  system,  when 
the  system  is  not  in  balance,  and  will  generally  be  different  from 
the  arithmetical  mean  of  the  power-factors  on  the  three  sides  of  the 
system,  considered  separately. 


Power-factor  indicators  are  sometimes  found  on  central-station 
switchboards,  in  triplets,  one  for  each  side  of  the  system.  It  is, 
however,  possible  to  arrange  the  apparatus  in  such  a  manner  that 
a  pointer  will  indicate  on  a  dial  the  power-factor  of  the  three-phase 
system  considered  singly,  or  as  a  whole.  Mr.  Faccioli  gives  another 
demonstration  of  the  pro[)osition  that  two  wattmeters  connected  on 
a  delta,  three-phase  system  will  jointly  indicate  the  total  power 
delivered  over  three  wires.  This  demonstration  is,  perhaps,  the 
simplest  yet  offered.  It  involves  considering  the  vector  sum  of  two 
electromotive  forces  as  equal  to  the  third  side  of  their  triangle.  This 
demonstration  would  have  been  most  acceptable  in  the  past  when 
the  two-wattmeter  method  w^as  first  discovered,  and  when  the  dem- 
onstration of  the  method  was  harrassing  in  its  complexity. 


The  Electrified  Farmer. 

It  is  seldom  that  this  journal  can  claim  place  as  the  mouthpiece 
of  the  horny-fisted  agriculturalist.  But  this  week  we  get  close  down 
to  the  sod  and  begin  our  bucolic  log-rolling  in  earnest.  If  at  some 
later  date  we  seek  rural  support  as  the  organ  of  the  farmer's 
candidate  for  President,  we  feel  that  we  have  made  a  good  be- 
ginning. In  brief,  it  gives  us  joy  this  week  to  present  to  our  agri- 
cultural readers  an  account  of  experiments  on  the  relation  of 
kilovolt-amperes  and  such  like  things  to  the  growth  of  beans  and 


tobacco.  A  distinguished  Norwegian  professor  has  spent  many 
years  in  the  study  of  this  world-astonishing  theme  and  has  derived, 
albeit  by  somewhat  empirical  methods,  certain  conclusions  that 
will  shake  the  Produce  Exchange  with  inextinguishable  merriment. 
\Vc  were  not  aware  that  they  raised  much  in  Norway  save  timber 
and  men,  both  of  admirable  quality,  but  if  Prof.  Lemstrom's  results 
are  to  be  trusted  it  needs  only  the  application  of  electricity — neg- 
ati\e  if  you  do  not  wish  to  break  the  spell — to  bring  the  Norwegian 
carrot  crop  where  it  could  supply  food  for  all  the  rabbits  between 
the  North  Cape  and  Van  Diemen's  Land.  We  say  carrots,  because 
Prof.  Lemstrom  has  shown  for  that  succulent  root  an  increased 
crop  to  the  extent  of  182.7  per  cent,  (do  not  forget  the  decimal; 
under  the  benign  influence  of  the  negative  charge.  We  cannot 
learn  whether  the  carrots  were  or  were  not  ionized,  and  would 
suggest  that  samples  be  sent  to  Prof.  J.  J.  Thomson  in  order  that 
so  important  a  point  be  not  neglected. 


Lemstrom  has  devised  several  ingenious  plans  for  applying  the 
electrical  stimulus.  In  one  instance  he  covers  his  experimental 
carrot  or  cabbage  patch  with  a  network  of  wires  much  like  that 
constructed  of  string  by  those  bent  upon  scaring  away  crows,  and 
thus  forms  his  electrode.  A  static  machine  furnishes  the  power,  and 
if  the  stimulation  is  carried  on  in  the  dark  of  the  moon  and  the 
experimenter  carries  the  left  hind  foot  of  a  graveyard  rabbit  in  his 
hip  pocket,  the  crops  will  be  greatly  increased — except  cabbage, 
which  is  a  hoodoo  plant,  and  seems  to  break  the  spell.  Incidentally, 
the  crop  in  cereals  seems  to  be  improved  in  quality  as  well,  but  we 
greatly  regret  to  say  that  details  are  lacking  on  the  quality  of  the 
tobacco.  If  Prof.  Lemstrom's  ingenious  process  can  be  depended 
upon  to  transform  the  Connecticut  leaf  into  genuine  Vuelta  Obaja 
wrappers  we  will  start  a  movement  for  making  its  use  compulsory 
in  all  the  territory  of  the  United  States.  Another  very  interesting 
conclusion  is  that  certain  plants  only  bear  the  electrical  treatment 
when  they  are  well  watered.  We  believe  that  this  coincides  with 
many  results  recently  obtained  at  the  Wall  Street  experiment  station. 


But  these  and  all  similar  experiments  seem  to  us  to  belong  to  a 
class  which  cannot  be  reckoned  as  of  the  first  order  of  precision. 
It  reminds  us  of  some  psychological  experiments  in  which  the  law 
of  averages  is  worked  overtime.  There  are  many  factors  in  the 
growth  of  plants  besides  electrification,  and  experiments  on  such 
subjects  are  notoriously  subject  to  great  uncertainties.  The  condi- 
tions are  exceedingly  difficult  to  control  and  the  results  can  often 
be  made  to  fit  almost  any  preconceived  theory  that  happens  to  be 
handy.  Some  thirty  years  ago  the  blue  glass  cure  was  rampant,  for 
everything  from  measles  to  old  age,  and  in  the  discussion  of  its 
virtues  the  stimulating  effect  of  the  blue  rays  on  vegetation  was  the 
subject  of  many  experiments,  and  if  we  recollect  aright,  a  mass  of 
evidence  was  collected  vastly  more  imposing  than  anything  which 
electroculture  can  show.  Some  of  it  may  be  found  in  the  Comptes 
Rend  us  and  other  scientific  journals.  It  was  even  found  that  light 
filtered  through  blue  gauze  would  quicken  the  germination  of  seeds 
and  keep  away  insects.  The  explanation  vouchsafed  for  this  re- 
markable fact  has  so  familiar  a  sound  that  we  venture  to  quote  it : 
"The  sunlight  negatively  electrified  in  passing  through  the  meshes 
of  the  blue  gauze  of  the  frame,  which  is  positively  electrified,  excites 
an  electromagnetic  current,  etc.,  etc."  It  only  needs  a  few  words 
about  ionization  and  electrons  to  pass  for  the  vernacular  of  1903. 
\\  e  cannot  quite  take  electroculture  seriously  on  the  present  evidence. 
It  may  or  may  not  be  true  that  electricity  can  be  used  practically  to 
stimulate  plant  growth,  but  even  if  it  can  we  shall  only  be  the  wiser 
by  the  electrical  equivalent  of  barn-yard  manure.  The  bearing  of 
electric  stimulus  on  plant  physiology  may  lead  to  results  of  theo- 
retical interest,  but  we  do  not  think  the  farmer  will  lay  down  the 
fork  for  the  influence-machine  just  yet. 
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Mayor  Low  on   New  York  Subway   Roads. 


A  letter  was  »cnt  recently  by  Maynr  Low  to  President  Orr.  of  the 
Ritpiil  Transit  Commission.  ndvoratitiK  the  rxlcnsinn  of  the  system 
of  subways  along  the  lines  formulated  by  Chief  KnRinccr  Parsons 
and  the  placing  of  such  extensions  in  one  system.  He  said  that  the 
vily  could  not  ailvui-ate  the  |)lan  for  the  purchase  of  the  rights  of 
the  Intcrborough  Kapid  Transit  Company,  and  he  declared  against 
the  plan  of  Comptroller  Gront  for  an  independent  tuniu-1  to  compote 
with  the  Intcrborough  Company's  system. 

Mayor  Low  outlined  the  difficulties  that  the  city  experienced  in 
getting  capitalists  to  undertake  the  construction  of  the  rapid  transit 
tunnel,  and  said  that  the  supposed  $(),aoo,ooo  of  profit  which  the 
Belmont  syndicate  may  make  on  the  construction  of  the  subway  for 
$,^5,000,000  will  be  offset  by  the  loss  of  $6,000,000  that  the  company 
is  sure  to  sutler  on  account  of  the  low  bid  on  the  extension  of  the 
system  under  the  East  River  to  Brooklyn.  The  estimates  for  the 
work  were  $0,000,000,  but  the  Belmont  syndicate,  in  order  to  defeat 
its  only  competitor,  the  Brooklyn  Rapid  Tr.nnsit  Company,  bid 
$.?,ooo,ooo. 

After  declaring  for  a  imificd  system  ol  rapid  transit  iln-ounlnmt  the 
city  the  Mayor  said:  "Four  things  seem  to  me  to  be  absolutely 
essential:  (i)  A  uniform  rate  of  fare  over  every  mile  of  road  built 
by  the  use  of  the  city's  credit,  from  one  end  of  the  city  to  the  other; 
(J»  that  this  uniform  rate  of  fare,  at  first  to  be  5  cents,  shall  be 
reduced  as  rapidly  as  circumstances  will  permit;  (3)  that  year  by 
year  while  the  control  of  the  city's  system  is  in  private  hands,  the 
city  shall  receive  as  large  a  percentage  as  possible  of  the  earnings  of 
the  road;  (4)  that  the  city,  and  not  the  railroad,  shall  dictate  the 
character  of  the  service  to  be  given. 


Student  Members  of  the  A.  L  E.  E. 


The  board  of  directors  of  the  American  Institute  of  Electrical 
Engineers  voted  on  March  27  in  favor  of  extending  certain  privi- 
leges to  students  of  electrical  engineering.  The  official  announce- 
ment is  as  follows : 

The  American  Institute  of  Electrical  Engineers  has  arranged  to 
extend  certain  privileges  to  those  who  are  regularly  pursuing 
studies  in  electrical  engineering.  Such  individuals  will  be  desig- 
nated as  students  of  the  American  Institute  of  Electrical  Engineers. 
A  large  number  of  students  in  electrical  engineering  in  the  universi- 
ties and  technical  schools  of  the  country  can  be  greatly  benefited  by 
an  association  with  the  Institute.  At  the  commencement  of  .the 
present  year  an  important  step  was  taken  for  the  establishment  of 
local  or  branch  meetings  of  the  Institute  in  connection  with  universi- 
ties and  technical  schools.  These  meetings  are  held,  in  some  cases, 
under  the  direction  of  a  professor  of  electrical  engineering,  and  in 
other  cases  in  connection  with'  an  electrical  society  or  other  or- 
ganization conducted  by  the  students  themselves.  The  local  meet- 
ings are  held  in  connection  with  the  following  institutions :  Massa- 
chusetts Institute  of  Technology,  Union  University,  Lehigh  Univer- 
sity, Cornell  University,  Columbian  University,  Pennsylvania  State 
College,  Western  University  of  Pennsylvania,  Ohio  State  University, 
University  of  Cincinnati,  Purdue  University,  University  of  Illinois, 
L'niversity  of  Wisconsin,  University  of  Missouri,  University  of  Min- 
nesota. Meetings  of  these  branches  as  well  as  other  branches  which 
have  been  formed  by  members  of  the  Institute  in  different  cities  with- 
out any  connection  with  educational  institutions  are  usually  held  ten 
days  or  two  weeks  after  the  monthly  meetings  at  New  York.  The 
papers  presented  at  the  New  York  meetings,  together  with  the  dis- 
cussions, are  furnished  to  the  branch  meetings.  After  these  papers 
are  presented  in  full  or  in  abstract,  the  session  is  open  for  the  pres- 
entation of  additional  papers  by  local  members  and  for  general  dis- 
cussion. 

Experience  shows  that  although  students  in  these  schools  have 
become  interested  in  the  Institute,  yet  in  many  instances  they  are 
not  prepared  to  join  the  Institute.  For  the  purpose  of  extending 
valuable  privileges  of  the  Institute  to  these  young  men,  and  also 
to  others  who  are  looking  forward  to  electrical  engineering  as  a  pro- 
fession, it  has  been  arranged  that  upon  the  payment  of  a  very  small 
fee,  eligible  students  may  attend  the  meetings  of  the  Institute  and 
receive  copies  of  the  meeting  announcements  and  monthly  transac- 
tions, and  also  purchase  the  semi-annual  bound  volumes  of  the  trans- 


actions. To  cover  these  jirivilcgct  the  following  regtdation«  have 
been  adopted : 

Students  regularly  pursuing  electrical  studies  may  have  the  fol- 
lowing privileges,  viz,:  I.  The  privilege  of  being  present  at  all  meet- 
ings of  the  Institute,  except  such  business  meetings  as  relate  to  the 
management  of  the  Institute.  J.  The  privilege  of  receiving  the  reg- 
ular annoimcements  and  printed  copies  of  monthly  transactions.  3. 
The  privilege  of  purchasing  the  semi-annual  bound  volinnes  of  the 
Transactions  of  the  Institute  ;it  the  jirice  of  $3.50  per  copy,  or  such 
other  price  as  may  be  hereafter  fixed  by  the  board  of  directors. 
Ui)on  the  following  conditions:  I.  Endorsed  by  one  member  or  as- 
sociate of  the  Institute.  2.  Recommended  by  the  board  of  cxani- 
mers  and  approved  by  the  board  of  directors.  3.  Payment  in  ad- 
vance of  the  annual  sum  of  $3  for  such  privileges.  4.  Be  enrolled  by 
the  secretary  as  a  student  of  the  American  Institute  of  Electrical  En- 
ineers.  No  student,  however,  shall  have  these  privileges  for  more 
than  three  years,  and  these  privileges  may  be  withdrawn  from  any 
student,  at  any  time,  by  a  majority  vote  of  the  board  of  directors. 

It  will  be  noted  that  these  privileges  render  eligible  not  only 
those  students  who  are  pursuing  studies  in  higher  technical  in- 
stitutions, but  also  young  men  who  are  pursuing  electrical  studies 
either  through  the  help  of  correspondence  schools  or  privately.  The 
purpose  of  the  Institute  is  to  assist  these  young  men  by  bringing 
them  into  closer  contact  with  the  electrical  engineering  profession, 
and  furnishing  them  with  the  monthly  Transactions  containing  val- 
uable papers  and  discussions,  which  will  be  of  great  assistance  to 
them   in   their  work. 


Underground  Telegraph  Cables  in  England. 


Extensions  have  recently  been  planned  or  made  for  the  under- 
ground telegraph  service  from  London  northward,  the  first  section  of 
the  system,  to  Birmingham,  having  proved  very  useful  in  the  last 
two  years.  The  extraordinary  manner  in  which  the  British  aerial 
circuits  get  out  of  order  or  become  useless  can  only  be  realized  by 
those  w-ho  have  to  study  the  subject,  and  the  underground  wires 
have  become  absolutely  necessary.  The  next  stage  to  be  completed 
is  to  Warrington,  the  ultiinate  idea  being  to  extend  the  cable  as  far 
as  Glasgow.  The  line  of  route  to  be  taken  from  Birmingham  is 
through  Walsall,  Bloxwich,  Bridgetown,  Cannock,  Stafiford,  Eccles- 
hall,  Woore.  and  Nantwich  to  Warrington.  Roughly  speaking,  this 
is  about  80  miles,  and  when  this  section  is  completed  the  total  length 
of  cable  will  then  be  200  miles  or  so.  The  London  and  Birmingham 
cable  carries  76  wires,  but  the  Warrington  extension  will  comprise 
60  wires  only. 

The  preliminary  work  of  constructing  the  line  of  pipes  between 
Birmingham  and  Warrington  for  the  reception  of  the  cable  itself  has 
already  been  completed,  and  as  a  temporary  safeguard  against  the 
disintegrating  effects  of  the  winter  storms  a  temporary  cable  of 
seven  wires  has  been  draw-n  in.  The  wisdom  of  this  precautionary 
measure  was  amply  demonstrated  recently,  for  had  not  these  wires 
been  available  on  the  day  immediately  following  the  gale  which 
swept  across  the  country  with  such  destructive  force,  the  telegraphic 
interruptions  with  Northern  towns  would  have  been  much  more 
serious  than  they  were.  The  permanent  cable  of  sixty  wires  is  now 
in  course  of  preparation,  and  early  this  month  a  start  will  be  made 
to  place  it  in  position  inside  the  three-inch  iron  pipes.  Great  care  has 
to  be  exercised  in  the  making  and  completing  of  the  cable.  Like 
the  one  in  use  between  Birmingham  and  London,  it  is  a  paper  cable. 
Only  the  most  skilful  and  trustworthy  workmen  are  employed  and 
some  idea  of  the  magnitude  of  the  job  may  be  gathered  from  the 
fact  that  in  connection  with  the  Birmingham  and  London  cable  there 
are  no  fewer  than  2.000  "wiped  joints."  Though  sixty  is  mentioned 
as  the  probable  number  of  wires  which  the  cable  will  comprise,  the 
number  has  not  yet  been  definitely  decided  upon.  Testing  stations  w-ill 
be  provided  at  Walsall.  Stafford,  Woore  and  Nantwich.  The  laying 
of  the  cable  will,  it  is  expected,  take  close  upon  twelve  months  ;  and 
by  this  time  next  year  it  is  anticipated  that  the  whole  affair  will  be 
in  working  order.  This  British  example  might  well  be  imitated  by 
the  American  telegraph  companies,  which  are  also  serious  sufferers 
from  the  interruption  of  traffic  by  wintry  storms.  The  telephone 
lines  in  the  United  States  have  also  proved  great  sufferers  from 
storms :  and  it  will  be  recalled  that  the  report  of  the  New  York  & 
New  Jersey  Telephone  Company  printed  recently  in  these  pages, 
showed  a  most  severe  loss  of  income  from  damage  done  to  aerial 
circuits. 
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Laboratory   Electric   Furnace  Equipment,  Owens 
College,  Manchester,  England. 


THE  publication  of  a  recent  British  Institution  of  Electrical  En- 
gineers' paper  '  gives  us  an  opportunity  of  publishing  an 
account  of  the  experimental  equipment  for  electric  furnace 
work  at  Owens  College,  Manchester.  The  accompanying  descrip- 
tion and  illustrations  are  taken  from  the  first  part  of  this  paper, 
but  are  supplemented  by  further  details  which  it  was  thought  would 
be  of  more  particular  interest  to  our  readers. 

This  laboratory  is  closely  in  connection  with  the  electrical  engi- 
neering department  of  the  Physical  Institute  from  which  it  derives 
its  power.  Unfortunately,  the  university  is  not  equipped  with  a  cen- 
tral power  plant  as  is  so  usual  in  this  country,  so  that  the  available 
power  is  limited  to  about  50  hp,  being  taken  from  a  gas  engine  and 
an  electric  motor,  which  can  be  used  either  separately  or  in  parallel. 
On  the  other  hand,  the  dynamo  house  having  been  fitted  up  to  meet 
the  requirements  of  experimental  work,  the  machines  are  of  a  very 
varied  type,  and  are  moreover  at  all  times  available. 

Any  of  the  following  units  can  be  directly  switched  on  to  the  cables 
leading  from  the  dynamo  house  to  the  electro-chemical  laboratory. 
The  first  unit  of  40  kw  direct  current  is  capable  of  being  connected 
so  as  to  give  any  e.m.f.  between  10  and  200  volts,  the  maximum  cur- 
rent being  600  amp.  This  dynamo  is  most  frequently  used  for  arc 
furnace  work  at  50-100  volts,  and  there  is  a  dynamo  specially  in- 
tended for  electrolysis  capable  of  giving  1,000  amp  at  15  volts.    With 


FIG.    I. — REGULATING    RESISTANCE,    40-K\V    MOISSAN    FURNACE. 

regard  to  alternating  currents  a  40-kw,  three-phase  and  a  20-kw, 
single-phase  machine  are  provided.  The  latter  can  be  connected  so 
as  to  give  anything  between  30  amp.  at  600  volts  and  250  amp.  at  75 
volts.  A  plant  used  some  time  ago  by  Mr.  McDougall  for  the  man- 
ufacture of  nitric  acid  was  presented  by  him  to  the  laboratory,  which 
will  give  alternating  current  up  to  16,000  volts. 

In  the  electrochemical  laboratory  itself,  the  first  problem  is  the 
€xact  regulation  of  these  comparatively  large  currents,  since  for 
satisfactorily  studying  some  of  the  electrolytic  processes  it  is  abso- 
lutely essential  to  have  the  current  entirely  under  control.  A  series 
resistance  is  used  for  this  purpose,  which  is  divided  into  two  parts, 
the  first  of  manganin  wire  designed  particularly  for  starting  an  arc 
furnace,  and  capable  of  being  used  for  currents  up  to  300  amp. ;  the 
second  consisting  of  German  silver  tubes,  water-cooled,  and  with 
maximum  carrying  capacity  of  1,000  amp.  After  some  consideration 
the  water-tube  resistance  was  chosen  as  being  the  rrtost  suitable  for 
regulating  large  currents.  To  the  right  is  the  portable  resistance, 
and  above  are  the  500,  600  and  i,ooo-amp.  short-circulating  switches. 
Bare  copper  strip  154^^/4  and  2  x  ^  in.  connect  these  switches  with 
the  different  frames  seen  in  the  center.  The  two  carbons  are  carried 
in  massive  copper  holders  which  can  be  adjusted  to  any  given  height, 
the  leads  being  bolted  to  the  vertical  standard  of  the  holder  of  2J4 
sq.  in.  cross-section.  The  design  of  the  water  tube  frames  is  shown 
in  Fig.  I,  which  gives  a  general  view  of  the  frames. 

The   frames   are  of  two   types,   the  first  being  made  of  parallel 


*Journ.  Instit.  Electr.  Engineers,  Vol.  32,  Part  i,  pp.  222-247,  1903.  "High 
Temperature  Electro-Chemistry:  Notes  on  Experimental  and  Technical  Electric 
Furnaces."  by  R.   S.   Hutton  and  J.   E.   Petavel. 


;4-in-  tubes  for  currents  of  600  amp.  and  below.  These  tubes  are  let 
into  J^-in.  by  i-in.  gun  metal  strips,  which  are  fixed  to  wooden 
frames ;  each  strip  carries  two  J^-in.  set  screws  serving  as  ter- 
minals. One  of  these  is  used  for  the  permanent  leads,  the  other 
is  useful  to  fix  any  temporary  connection.  The  second  type  of  frame 
for  1,000  amp.  consists  of  two  yi-'m.  German  silver  tubes,  S'/-  ft.  long, 
connected  in  scries,  and  has  a  resistance  of  0.024  ohm.  Two  sliders 
are  provided,  by  which  the  actual  resistance  in  circuit  can  be  varied, 
and  the  current  adjusted  with  accuracy  to  the  value  desired.  There 
is  a  stiff  central  spring,  by  means  of  which  the  sliders  are  kept  in 
contact  with  the  tubes  during  adjustment.  They  can  be  clamped 
in  any  given  position  by  two  thumb  screws. 

In  considering  the  maximum  power  which  may  be  dissipated  in  a 
water  tube  resistance  there  are  two  principal  factors.  Firstly,  the 
maximum  rate  at  which  water  can  be  passed  through -the  tubes; 
secondly,  the  maximum  rate  at  which  heat  can  be  transmitted  from 
the  metal  to  the  water.  In  all  practical  cases  the  first  limiting  factor 
will  intervene  long  before  the  second  would  show  its  influence.  The 
design  of  the  water  tube  frame  will,  therefore,  depend  on  the  dimen- 
sions of  the  tube  and  the  available  head  of  water.  A  general  guiding 
factor  is  that  a  flow  of  one  litre  per  minute  will  dissipate  up  to  2j^ 
kw.  The  larger  tubes  are  distinctly  the  more  satisfactory,  since  in 
this  case  there  is  no  difficulty  in  obtaining  an  efficient  flow  of  water 
from  the  ordinary  supply.  With  the  smaller  tubes  it  is  necessary  to 
have  numerous  inlets  and  outlets,  as  their  resistance  to  the  flow  of 
water  is  considerable. 

Close  to  the  water  tubes  a  resistance  is  provided  by  which  the 
exciting  current  of  any  of  the  dynamos  can  be  most  effectively  reg- 
ulated ;  it  is  in  constant  use  for  the  considerable  variations  of  voltage 
necessary  during  the  progress  of  some  of  the  furnace  operations. 

Two  sets  of  leads  are  run  from  the  dynamo  house  to  the  laboratory. 
The  first  for  currents  up  to  1,000  amp.  is  there  directly  connected  to 
bar^  copper  bars  running  round  the  room.  The  copper  bars  are 
drilled  at  frequent  intervals  with  ^-in.  holes,  and  thus  a  number  of 
different  furnaces  placed  in  any  required  position  can  easily  be  con- 
nected by  flexible  leads.  The  second  cable  from  the  dynamo  house 
is  for  currents  up  to  400  amp,  and  is  brought  up  to  terminals  in  three 
diff'erent  positions.  Thus  it  is  possible  to  run  continuous  and  alter- 
nating-current furnaces  at  the  same  time.  To  connect  the  furnaces 
with  the  bus-bars  a  number  of  flexible  leads  of  standard  length  are 
provided,    in    this    case    of    3    yards  .F" 

length,  and  each  of  300  amp.  carrying 
power.  d-i/fej 

The   furnace   terminals  are  so   ar- 
ranged that  2,  3  or  4  of  these  flexibles    J 
can  be  bolted  on  according  to  the  cur-     « 
rent  required.     This  system  has  been 
infinitely  more  convenient  than  a  sin- 
gle heavy  lead. 

The  diverse  apparatus  described  be- 
low has  been  designed  expressly  for  c 
experimental  work  of  this  nature  and 
is  the  result  of  a  good  deal  of  con- 
sideration and  practical  trial  of  va- 
rious forms  of  apparatus.  The  main 
object  in  view  has  in  each  case  been 
to  obtain  a  furnace  which  could 
easily  be  adapted  to  a  number  of  varied  requirements,  and 
which  should  possess  in  the  highest  degree  the  advantages  of 
strength,  rigidity  and  simplicity  of  design,  the  question  of  producing 
the  apparatus  at  the  minimum  of  cost  being  also  kept  in  mind.  The 
result  has  been  more  practical  than  original,  and  whilst  no  claim 
is  made  to  the  production  of  any  new  form  of  furnace,  the  apparatus 
illustrated  has  proved  itself  capable  of  being  fitted  up  for  repre- 
senting most  of  the  more  successful  forms  of  technical  furnaces  in 
use. 

Of  experimental  furnaces,  that  of  Moissan  takes  of  course  a 
foremost  place.  A  dimensioned  drawing  of  this  type  for  a  power 
of  about  40  kw  is  given  in  Fig.  2,  whilst  a  view  of  the  complete 
furnace  is  shown  in  Fig.  i.  It  is  constructed  of  blocks  of  Monk's 
Park  bath  stone,  which  after  trials  with  various  limestones  has 
proved  to  be  the  most  suitable.  The  furnace  is  composed  of  two 
blocks,  the  first,  A,  forming  the  cover,  the  second,  B,  the  furnace 
proper.  This  latter  has  two  grooves  of  slightly  greater  diameter 
than  the  carbons  to  be  used.  As  the  blocks  are  apt  to  split  under 
the  influence  of  the  heat,  they  are  held  together  by  iron  bands ;  these 
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FIG.  2. — 40-K\V  MOISSAN 
FURNACE. 


ELECTRICAL    WORLD     and     ENGINEER. 


\(.i..  Xl.l,  No.  i.(. 


arc  provided  witli  mhImIm  (.not  shown  in  figure)  which  enable  ilic 
furnace  or  cover  to  be  hfted  by  long  iron  bars.  The  central  hole, 
which  may  be  of  diameter  2j^-4  in.,  according  to  size  of  crucible 
in  use,  is  lined  at  the  bottom  by  a  layer  of  powdered  mngnesia,  which 
prevents  the  carbon  crucible  coming  in  direct  contact  with  the  lime. 
An  annidar  space  should  be  left  around  the  crucible,  which  not  only 
facilitates  the  heating,  but  also  prevents  the  lime  and  carbon  fronv 
entering  into  combination. 

Provided  that  care  is  taken  in  the  selection  of  the  limestone  used 
for  the  blocks,  and  that  pure  carbon  crucibles  and  electrodes  arfl 
employed,  many  most  valuable  preparations  can  be  cfTcctcd,  as  is 
sufficientlv  evidenced  bv  the  now  classical  work  of  the  French  savant. 


FIG.  3. — l'L.\N  .\ND  ELEV.MION  VERTIC.VL  ELECTRIC  FURNACE. 

Much  use  can  also  be  made  of  such  a  furnace  for  preliminary  trials 
before  fitting  up  an  experiment  on  a  larger  scale,  for  instance  the 
nature  of  a  fusion  product  can  be  examined,  the  necessary  amount  of 
flux  for  the  satisfactory  reduction  of  an  ore  of  one  of  the  rarer 
metals  can  be  approximately  determined,  and  in  many  ways  a  good 
deal  of  time  and  valuable  material  can  be  saved  by  such  small  scale 
experiments.  Largely  owing  to  the  difficulties  of  running  such  a 
furnace  for  more  than  a  very  short  time  and  of  making  a  process 


FIG.  4. — VERTICAL  ELECTRIC  FURNACE. 

carried  out  by  its  aid  continuous,  the  Moissan  furnace  gives  very 
little  assistance  in  indicating  methods  of  preparation  capable  of  being 
employed  afterwards  on  a  large  commercial  scale. 

With  a  view  to  bridging  over  this  gap  between  laboratory  experi- 
ment and  technical  process  several  other  forms  of  furnace  have  been 
adopted,  which  to  a  certain  extent  well  fulfill  this  object.  Fig.  3 
shows  the  construction  of  a  vertical  furnace  built  very  strongly  and 
capable  of  the  most  varied  uses. 


'I'lic  apparatuh  cuubists  of  a  cast-iron  base,  an  adjustable  standard 
and  a  fi-cding  gear.  TIh-  base  is  '/t  in.  ruling  thickness,  strengtliencd 
with  rims  and  cross  ribs  i  in.  thick.  At  one  corner  a  J^-in.  bolt,  C, 
.serves  as  a  leriniiial.  ./  is  a  levelling  screw.  The  si|uare  b.ise  of  the 
Standard  is  insulated  by  u  slab  of  vulcanized  fibre,  and  held  down  by 
four  ^-in.  bolls.  Sec  section  .-/  li.  A  hollow  cast-iron  column,  R, 
2%  in.  diameter,  is  fixed  on  to  the  base  shown  in  the  previous  figure, 
but  insulated  from  it,  the  height  of  the  gun  metal  cross-bar  carrying 
the  screw-feeding  gear  can  be  adjusted  within  wide  limits  by  means 
of  the  ij'^-in.  steel  rod,  S,  which  is  clamped  in  position  by  the  hand 
wheels,  A  and  B.  Connection  can  be  made  at  either  of  the  ter- 
minals, K  or  E  (the  latter  for  currents  above  600  amp),  the  opposite 
pole  being  connected  to  the  base.  To  avoid  sliding  contacts,  which 
would  be  objectionable  for  such  large  currents,  connection  from 
the  cross-bar  to  the  screw  carrying  the  carbon  rod  is  made  by  means 
of  four  J^-in.  flexiblcs  not  shown  in  this  figure,  but  which  can  be 
clearly  seen  in  Fig.  4.  The  gun  metal  rod,  7",  which  carries  the 
carbon,  is  ij/i  in.  diameter  with  a  stiuarc  screw  thread  (4  threads  to 
the  inch),  giving  a  feed  of  about  I  foot;  it  is  raised  or  lowered  by 
means  of  a  7-in.  cast-iron  hand  wheel.  The  design  of  the  carlxin 
holder  is  clearly  shown ;  it  is  provided  with  rings  of  various  diamete'', 
so  that  carbons  of  very  different  sizes  up  to  3  inches  can  be  hrW. 

Employed  on  a  small  scale  as  shown  in  Fig.  4  it  can  be  applied  to 
the  study  of  the  electrolysis  of  fused  salts  and  in  this  case  the  exaet 
adjustment  of  which  the  vertical  carbon  is  capable  is  particularly 
valuable.     Upon   the  cast-iron   base  which    forms   the  ncgativp  nnl<> 


FIG.  5. — EXPERIMENTAL  CARBORUNDUM  FURNACE. 

is  placed  a  large  block  of  carbon,  having  a  cavity  which  serves  as  a 
crucible.  The  positive  electrode  is  formed  by  a  carbon  3  in.  in  di- 
ameter, which  is  fed  by  the  screw-gear  described  above.  In  the 
second  illustration  the  apparatus  is  fitted  to  be  used  for  the  electro- 
lysis of  fused  salts;  the  water  jacket,  by  causing  a  layer  of  the  fused 
mass  to  solidify,  enables  the  electrolyte  itself  to  form  the  crucible 
lining.  This  is  frequently  necessary,  since  with  many  substances  il; 
is  impossible  to  find  a  furnace  material  capable  of  withstanding 
their  corrosive  action  at  the  high  temperatures  which  prevail.  The 
negative  pole  is  in  this  case  formed  by  a  vertical  carbon,  which  is 
held  in  a  clamp  sliding  on  a  gun  metal  vertical  rod  fixed  to  the  base. 
On  the  other  hand  the  common  equipment  of  the  laboratory  of  fire 
bricks,  cast-iron  pots  with  carbon  lining,  etc.,  enable  tests  of  such 
processes  as  the  manufacture  of  calcium  carbide,  ferro-chromium 
and  fused  alumina  to  be  carried  out  on  quite  a  satisfactory  scale^ 
The  furnaces  of  the  Acheson  resistance  type  can  also  be  inexpensively 
fitted  up  from  the  stock  of  fire  bricks,  a  few  pieces  of  flat  thick  boiler 
plate  and  graphite  rors  and  blocks  of  varying  sizes;  and  if  con- 
structed with  due  regard  of  the  relative  proportions  of  the  materials 
to  the  power  employed,  exceptionally  fine  products  of  carborundum, 
etc.,  can  be  obtained.  Such  a  furnace  in  operation  is  shown  in  Fig. 
5.  As  clearly  indicated  in  Fig.  6,  which  represents  a  form  of  carbide 
furnace  used  with  much  success  in  the  laboratory,  by  carefully  adapt- 
ing materials  which  are  usually  available  in  a  laboratory  it  is  pos- 
sible to  cheaply  fit  up  any  modified  plant  which  is  requited.  The 
two  carbons,  which  are  clamped  side  by  side  in  a  single  holder,  but 
insulated  one  from  another,  are  raised  and  lowered  bv  means  of  • 
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crane  fitted  to  the  wall.  The  current  is  led  in  by  flat  copper  bars, 
which  by  sliding  in  grooves  prevent  any  oscillation  or  side  motion  of 
the  apparatus.  The  body  of  the  furnace  consists  either  as  shown  in 
figure,  of  fire  bricks,  or  of  a  large  cast-iron  pot;  in  both  cases  the 
material  itself  forms  the  actual  lining. 

In  conclusion  it  may  not  be  out  of  place  to  mention  that  besides 
being  equipped  with  the  object  of  intelligently  following  the  valuable 

achievements  of  the  technical 
processes  and  if  possible  elu- 
cidating some  of  the  problems 
of  a  like  nature  which  ur- 
gently require  study,  experi- 
mental work  of  a  purely 
scientific  character  is  being 
carried  out.  The  object  of 
the  work  in  progress  consists 
in  the  study  of  the  effect  of 
high  gaseous  pressures  on  the 
course  of  some  of  the  high- 
pressure  reactions. 

The  apparatus  employed  is 
shown  in  Fig.  7.  It  is  in- 
tended for  currents  up  to 
1,000  volts  and  is  capable  of 
being  permanently  worked  at 
200  atmospheres  pressure. 

The  apparatus  is  practically 
a  steel  enclosure,  placed  hori- 
zontally or  vertically,  which 
can  be  used  for  any  of  the  dif- 
ferent types  of  furnace.  It  is  air-tight,  and  designed  for  a  working 
pressure  of  200  atmospheres,  being  tested  at  500  atmospheres.  On  the 
right  and  left  will  be  seen  the  screw-gear  by  which  the  carbons  are 
fed,  whilst  in  front  and  behind  are  windows  which  will  stand  the  full 
pressure,  but  which  can  be  replaced  by  additional  connections  when  a 
circulation  of  gas  through  the  apparatus  is  desired.  The  main  valve, 
which  serves  also  to  connect  the  pressure  gauges,  will  be  seen  on  the 
top.  The  apparatus  is  water-jacketed  throughout,  the  refractory 
material  of  which  the  furnace  proper  is  made  being  contained  in  a 
cast-iron  lining,  thus  insuring  the.  protection  of  the  main  forging. 
The  construction  of  this  apparatus  has  been  carried  out  by  Messrs. 
Lennox,  Reynolds  and  Fyfe  to  the  designs  made  at  the  college. 

The  construction  of  this  furnace  has  been  provided  out  of  funds 
received  from  the  government  grant  committee  of  the  Royal  Society, 
London.    Although  it  is  too  early  to  deal  with  any  of  the  results  of 


Electrical  Manufacture  of  Steei  in  Sueden. 


FIG.  6. — 40-KW  EXPERIMENT.^L  CARBIDE 
FURNACE. 


By  G.  Lindman. 

THE  idea  of  making  steel  electrically  is  not  new.  In  1879  C.  W. 
Siemens  designed  for  this  purpose  an  electric  arc  lamp  fur- 
nace, in  which  the  arc  was  formed  between  coal  and  the  metal 
contained  in  a  crucible  of  graphite  as  electrodes.  This  scheme  had 
several  disadvantages,  for  the  steel  was  heated  irregularly — too  much 
near  the  arc  and  too  little  in  the  opposite  end — and  became  impure 
from  contact  with  the  coal  electrode;  the  carbonic  acid  received  at 
the  oxidation  of  the  latter  made  it  more  difficult  for  the  steel  to  get 
rid  of  absorbed  carbonic  acid  and  at  the  same  time  the  consumption 
of  the  electrode  has  a  great  influence  on  the  cost. 

A  more  equal  heating  of  the  steel  is  obtained  if  a  strong  current 
passes  through  it,  the  resistance  of  the  metal  generating  the  heat. 
One  has  to  work  with  a  large  current  because  the  resistance  of  the 
metal  is  so  small,  and  as  a  consequence  one  has  to  give  the  copper 
conduits  at  least  the  same  area  as  that  of  the  steel  band.  Dr.  De 
Laval,  of  Sweden,  tried  to  decrease  this  disadvantage  by  passing  the 
current  thrbugh  a  layer  of  slag,  the  resistance  of  which  is  consid- 
erably more  than  that  of  iron.  The  greatest  difficulty  with  such 
furnaces  is  in  relation  to  the  electrode,  because  the  coal  electrode 
produces  by  its  great  resistance  a  considerable  potential  drop  and  at 
the  same  time  is  soon  consumed. 

To  avoid  these  disadvantages,  Mr.  Kjellin,  of  Sweden,  in  1899, 
invented  an  electric  furnace  without  electrodes,  which  scheme  was 
immediately  carried  out  by  Mr.  Benedicks,  director  of  several  iron 
works  at  Gysinge,  Sweden.  The  accompanying  illustration  shows 
the  principle  of  the  construction  of  the  furnace. 

A  circular  channel,  a  a,  is  the  "fireplace,"  the  bottom  and  sides  of 
which  are  fireproof  brick  walls.  At  the  top  the  furnace  is  covered 
with  the  lids,  b  b.    In  the  middle  of  the  circle  is  a  core,  c,  of  square 


FIG.    7. — HIGH-PRESSURE    ELECTRIC    FURNACE. 

such  work,  it  is  evident  that  much  interest  attaches  to  the  investiga- 
tion of  the  additional  influence  of  pressure  on  the  reactions  brought 
about  at  high  temperatures  attainable  in  the  electric  furnace.  It  is 
interesting  and  encouraging  to  find  this  appreciation  in  educa- 
tional circles  of  the  importance  of  the  new  domain  of  electrochem- 
ical work,  as  a  branch  of  engineering;  while  the  facilities  afforded 
may  well  result  in  some  original  research  of  value. 


ELEVATION  AND  PLAN  OF  FURNACE. 

section  made  of  thin,  soft  sheet-iron  plates  and  surrounded  by  a  coil, 
d  d,  of  insulated  copper  wire.  The  core  is  continued  outside  the 
"fireplace"  and  forms  a  rectangle,  which  is  related  to  the  fireplace 
as  one  link  of  a  chain  to  another.  The  coil,  d  d,  is  connected  to  the 
poles  of  an  alternating  current  generator. 

The  whole  construction  can  be  considered  as  a  transformer  with 
its   secondary  coil   short-circuited.     The  secondary  consists   of  the 
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nict;il  in  llic  firriilacc.  Since  this  furiiis  only  one  tuiii  aiuuml 
the  aire,  ihc  current  in  it  i»  aiiproxiniatcly  cquiil  to  that  delivered 
l)>  ilif  K^'iicrator  multiplied  by  the  number  of  turns  of  coil,  dJ.  The 
poionlial,  of  course,  decrcniies  wlicn  the  curriiit  increases.  In  this 
way  it  IS  possible  to  use  a  hi({h-potcntial  alternator  and  obtain  a 
kn\-i>otential  strong  current  without  using  energy  consunniig  elec- 
trodes and  heavy  copper  conduits. 

In  February,  lyoo,  the  first  steel  furnace  was  ready  and  experiments 
were  made.  The  first  tapping  was  made  March  18,  and  llic  slcil 
was  of  excellent  quality.  The  problem  was  solved  technically,  but 
not  economically,  for  with  a  dynamo  of  "8  kw  not  more  than  270 
kg  of  steel  were  obtained  in  24  hours,  and  the  furnace  contained  only 
80  kg.  Several  furnaces  have  since  been  built,  giving  better  results 
each  time.  The  latest  plant  has  a  turbine  of  300  lip,  direct  coniucted 
to  a  generator.  The  furnace  holds  i,8<ki  kg,  and  the  production  is 
figured  to  be  1,500  tons  per  year,  charging  with  cold  raw  material. 

The  potential  of  the  generator  is  3.000  volts,  thus  decreasing  the 
size  of  the  copper  conductors,  and  the  operation  has  proved  to  be 
very  satisfactory,  the  coil  being  in  a  well  protected  position. 

The  operation  at  Gysinge,  where  the  best  quality  of  steel  for  tool 
making  is  produced,  is  as  follows : 

After  a  tapping,  when  a  little  more  than  li.ilf  of  the  metal  is 
taken  out,  the  furnace  is  charged  first  with  cast  iron  pieces  and  then 
with  case-shot,  as  much  as  experience  shows  to  be  suitable  in  order 
to  get  from  cast  iron,  whose  quantity  of  carbon  has  decreased,  steel 
of  desired  carbon  content.  When  everything  has  melted  and  is  suffi- 
ciently healed,  some  manganese  iron  is  added  and  the  heating  is 
continued  for  half  an  hour.  The  steel  is  then  ready  for  tapping, 
which  is  done  through  a  hole  in  the  brick  wall  just  as  in  the  case 
of  a  common  Martin  furnace. 

The  steel  resulting  is  of  a  superior  quality  and  is  distinguished  by 
its  strength,  solidity,  uniformity,  toughness  and  ease  of  working  in 
cold,  unhardcned  condition,  even  with  a  very  high  percentage  of 
carbon,  at  the  same  time  being  less  liable  to  crack  or  warp  in  the 
hardening.  The  superiority  of  the  steel  compared  with  other  steel, 
especially  with  respect  to  its  softness  in  unhardened  condition,  lies 
in  its  freedom  from  gases,  particularly  hydrogen  gas,  resulting  upon 
the  fact  that  the  steel  during  its  melting  is  not  subjected  to  the 
presence  of  burning  gases  of  any  kind.  The  manufacturing  of  special 
steel  with  nickel,  chrome,  manganese  or  wolfram  is  not  beset  with 
any  difficulties.  For  making  of  permanent  magnets  the  wolfram 
steel  produced  at  Gysinge  has  proved  to  be  better  than  other  wolfram 
steel  and  does  not,  like  the  latter,  warp  in  the  hardening. 

The  cost  of  manufacturing  by  this  process  depends  principally  upon 
the  cost  of  power.  It  has  been  estimated  that  the  new  furnace  at 
Gysinge  will  give,  using  cold,  raw  material,  29  kg  steel  per  electric 
horse-power  per  day,  or  8,700  kg  per  horse-power  per  year  of  300 
working  days.  If  the  iron  is  instead  taken  melted  to  the  furnace, 
the  quantities  become  64  kg  and  19,200  kg  per  horse-power.  In  order 
to  obtain  low  cost,  it  is  necessary  to  build  large  furnaces,  which 
necessitates  large  power  plants.  At  a  price  of  75  kronor  ($1.00  =: 
3.70  kr.)  per  year  and  electric  horse-power,  the  cost  for  the  power 
will  be  about  8.6  kr.  per  ton  of  steel  with  cold  material,  and  3.9  kr. 
using  melted  iron,  figuring  about  300  working  days  a  year. 

The  cost  of  rewalling  of  the  furnaces  is  considered  to  be  2.6  kr.  per 
ton  of  steel  for  a  furnace  of  600  hp  when  the  process  is  carried  on  as 
has  been  done  at  Gysinge.  The  cost  of  erecting  such  a  furnace  is 
15,000  kr.,  the  most  of  which  goes  for  the  electrical  equipment. 

From  these  figures  it  can  be  seen  that  the  small  and  easily  handled 
furnace  in  use  at  Gysinge  can  compete  with  other  steel  producing 
processes,  especially  since  it  gives  a  superior  quality  of  steel. 


A  Norwegian  Wacer  Power  Plant. 


Cheap  Power  from  Culm. 


Mr.  Thomas  H.  Watkins,  of  Scranton,  Pa.,  proposes  to  supply  New 
York  with  electricity  by  utilizing  the  waste  products  of  anthracite 
coal.  His  plan  is  to  erect  electric  generating  plants  in  the  heart  of 
the  anthracite  district  and  convey  the  power  to  New  York  by  high- 
potential  aerial  transmission  circuits.  The  project  has  passed  the 
experimental  period  and  is  already  well-defined  and  elaborated.  Mr. 
Watkins  is  in  a  position  to  command  almost  unlimited  capital.  He 
has  already  employed  a  commission  consisting  of  electrical  engi- 
neers to  pass  upon  the  project  and  to  advise  him  as  to  its  practica- 
bility. At  the  head  of  this  commission  is  Mr.  L.  B.  Stillwell,  who 
has  pronounced  himself  as  favorably  impressed  with  the  plan. 


II V    FUANZ    KoSll.K. 

A.\  iiilcrestmg  water  power  electrical  generating  plant  has  rc- 
triilly  been  completed  at  llafhiund,  about  56  miles  southeast 
iif  C'hristiania,  the  principal  city  of  Norway,  and  near  the 
liliU-  Icpwii,  .Sarpsborg.  The  plant  was  designed  by  Ihc  Klektriziliits- 
.■\klll•ll^;^■s(•llschaft,  vormals  Schuckcrt  &  Co.,  of  Nuremberg.  Ger- 
many, and  will  ultimately  supply  25,000  hp  for  lighting  and  power 
distribution.  Part  of  its  output  is  transmitted  to  the  city  of  Frcd- 
rickstadt,  about  (j'/j  miles  distant,  another  portion  has  been  con- 
tracted for  by  a  carbide  manufactory,  located  near  the  power  plant, 
and  provision  is  made  to  supply  current  for  electric  traction,  to  be 
used  on  a  branch  of  the  railroad,  "Christiania-Ausland,"  running 
tt)  the  harbor  of  Sandesund. 

The  main  source  of  power  is  the  waterfall,  Sarpsfoss,  in  the 
River  Glommen,  the  largest  in  Norway.  The  total  fall  is  about  59 
ft.,  with  a  minimum  supply  of  from  3,500  to  4,200  cubic  ft.  per 
second;  but  by  damming  the  water  of  Lake  Mjosen,  which  is  located 
some  distance  above  the  fall,  a  constant  supply  of  about  10,500  cubic 
ft.  per  second  is  made  available.  This  was  necessary,  as  at  times, 
at  changes  of  the  season,  the  flow  of  the  Glommen  is  greatly  aug- 
mented, while  at  other  times  its  volume  is  insufficient  for  the  purpose. 
Allowance  was  made  for  the  water  already  used  for  industrial  pur- 
poses and  the  plant  was  designed  for  a  steady  supply  of  4,600  cubic 
ft.  per  second. 

The  construction  of  the  entire  canal,  basin  and  other  portions  of 
the  hydraulic  equipment  was  completed  simultaneously  with  the 
erection  of  the  first  portion  of  the  power  plant,  one-third  of  the  entire 
structure.  This  first  division  has  been  in  operation  since  1899;  the 
second  is  now  being  finished  and  the  third  will  soon  be  begun.  The 
whole  canal  and  basin  had  to  be  blasted  out  of  solid  granite,  as 
well  as  the  site  of  the  power  house.  The  construction  of  the  canal 
was  accompanied  by  other  difficulties,  the  protecting  dams  being 
once  washed  away  by  an  unexpected  torrent.  The  location  of  the 
power  house  was  such  that  no  dam  could  be  effectively  constructed 
to  protect  that  portion  of  the  work  which  had  to  be  prosecuted  only 
when  the  water  was  very  low,  the  foundations  being  submerged 
during  the  greater  part  of  the  year. 

A  general  plan,  showing  the  location  of  the  power  house  first 
finished,  is  given  in  Fig.  i.  The  water  from  the  river  enters  a 
canal  starting  about  380  ft.  from  the  plant.  This  canal  is  33  ft. 
wide  at  the  bottom,  has  a  S  per  cent,  pitch,  and  ends  in  a  basin.  In 
the  canal  is  a  rack  as  shown  in  Fig.  i,  marked  "A,"  and  in  detail  in 
Figs.  6  and  7.  The  object  of  the  rack  is  to  arrest  all  floating  material 
such  as  logs,  ice,  etc.  This  rack,  which  is  of  I-beam  construction, 
is  28  ft.  in  length,  resting  on  the  bottom  of  the  canal  at  an  angle 
of  about  40°.  It  is  hinged  on  an  I-beam  and  an  arch-shaped  con- 
crete construction  which  spans  the  canal  and  protects  the  inner 
ba.sin. 

In  the  event  of  high  water  the  rack  is  lowered  in  order  to  prevent 
too  great  a  flow  of  water  and  to  catch  any  logs,  ice  blocks  or 
branches  of  trees  that  may  come  down.  At  the  usual  level  timber 
is  floated  down  the  Glommen  and  caught  at  a  station  above  the 
canal,  and  floated  through  a  channel  parallel  to  the  canal  and  to 
saw  mills  immediately  south  of  the  power  house.  These  mills  have 
turbines  of  their  own,  but  these  are  no  longer  wholly  used,  since  the 
erection  of  the  second  portion  of  the  power  plant. 

The  difference  in  level  between  high  water  in  the  canal  and 
in  the  basin  varies  from  10  to  13  ft.  and  is  regulated  by  the  rack, 
A,  the  lock  shutter,  B,  and  the  sluice  gate,  C. 

The  floor  of  the  basin  below  the  rack  is  a  step  higher  than  the 
floor  under  the  rack.  This  step  runs  diagonally  across  and  where 
it  reaches  the  north  side  of  the  wall  there  is  an  aperture  through 
which  all  sand,  rocks  and  other  matter  sweeping  along  the  bottom 
of  the  canal  are  expelled,  which  otherwise  would  be  carried  on  to 
the  screen. 

Originally  the  turbines  of  the  mills  were  supplied  by  a  canal 
which  now  shows  in  the  plan  as  a  "blind  alley."  A  small  triangular 
abutment  will  be  noticed  above  the  rack.  This  was  subsequently 
built  to  deflect  timber  over  the  north  wall  of  the  canal  at  high 
water,  as  timber  showed  a  disposition  to  collect  at  the  inner  corner 
of  the  rack. 

At  D  is  a  sluice  gate  through  which  the  ice  naturally  forming 
in  the  basin  is  gotten  rid  of.  When  any  repairs  have  to  be  made 
or  when  it  becomes  necessary  to  clean  the  basin,  the  water  is  drained 
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of?  through  this  gate,  the  lock-shutter  at  B  being  closed  and  the 
flow  going  through  the  sluice  gate,  C.  All  these  gates  are  operated 
both  by  hand  and  by  electric  motors,  the  motors  being  used  par- 
ticularly when  fiuick  work  is  desired  or  when  the  gates 
are  to  be  fully  opened.  Over  the  gates  are  small  houses 
and  ^between  D  and  B  above  the  overflow  wall  of  the 
basin,  is  a  bridge.  Access  is  also  had  to  the  house  over 
C  across  the  concrete  arch  below  A.     The  top  of  the 


finished.  The  remaining  si.x  pipes  are  10  ft.  in  diameter  each,  and 
the  two  which  lead  to  the  first  portion  of  the  power  house,  divide 
into  three  branches  just  before  entering  the  house;  a  throttle  valve 


Fig.  I.— General  Plan  of  Water  Power  Plant  at  Hafsllnd,     Norway. 

overflow  wall  of  the  basin  is  5  ft.  lower  than  the  south  wall  and  being  placed  in  each  tube  inside  the  power  house  to   cut  off  the 

the  fall  over  this,  the  overflow  wall,  is  about  70  ft.  turbines  when  necessary. 

The  dam  wall  of  this  basin  is  constructed  with  seven  chambers,  The  power  house— that  is,  the  portion  first  completed— is  shown 

from   which   the  water   runs   through  seven   pipes   to   the  turbines.  in  plan  in  Fig.  4;  in  longitudinal  section  in  Fig.  2;  Fig.  3  a  cross- 

These   chambers   are   protected   by   fine   screens   of   flat  iron.      The  section  of  the  main  turbines,  and  Fig.  5  a  cross-section  of  the  turbo- 
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Figs.  2,  3,  4  and  5. — Plan  and  Sections  of  Hafslund  Power  House. 


pipes  can  be  closed  independently.  The  first  pipe,  counting  from 
the  overflow  wall,  is  6^  ft.  in  diameter.  At  the  power  house 
this  flow  is  used  to  operate  the  direct-current  exciter  dynamos.  It 
will   ultimately  have   three  branches,   only  two  of  which   are  now 


exciter  room.  The  building  is  147  ft.  long,  36  ft.  wide  and  divided 
into  8  chambers,  each  16  ft.  wide,  with  the  exception  of  two,  which 
are  only  10  ft.  Grooves  will  be  noticed  in  the  abutments.  Into 
these  planking  is  fitted  when  it  is  desired  to  shut  out  the  tail  water, 
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aiul  llie  si);n;c  is  filled  willi  a  b<k)i|  ((uality  of  lioisc  manure  well 
tainiicd  ilo\Mi,  the  water  iiisiJc  ilicii  being  puiiipnt  out.  To  prevent 
the  tail  water  and  ice  from  backing  in  too  suddenly,  a  flap  gate  the 
length  of  the  distance  between  the  abutments  and  about  5  ft.  wide 
swings  down  against  I-beams  placed  for  the  purpose. 

The  main  or  dynamo  floor  is  about  .17  ft.  above  tail  water  at  low 
water  level.  The  turbines  arc  of  the  Jonval  type,  with  vertical 
shafts,  and  develop  1,200  hp  at  143  r.p.m.,  with  a  fall  of  54 
ft.;  or  1,400  hp  with  a   fall  of  59  ft.     The  six   main  turbines  arc 
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FIG.  6. — DET.ML  01-  R.\CK. 


regulated  by  sleeves  on  the  bottom  of  the  draft  tubes,  which  are 
worked  by  means  of  electric  governors.  The  dynamos  are  three- 
phase,  5,ooo-volt  generators,  developing  865  kw.  The  two  direct- 
current  200-kvv  e.\citer  dynamos  are  coupled  with  turbines  which 
develop  2S0  hp  at  2S0  r.p.m.  These  turbines  are  regulated  by  sleeve^ 
similar  to  those  regulating  the  larger  turbines,  except  that  the  gover- 
nor is  mechanical  instead  of  electrical.     One  of  these  turbo-exciters 


FIG.    7. — DET.AIL   OF   R.\CK. 

is  ample  to  do  the  work,  the  other  being  held  in  reserve.  Provision 
is  made  for  feeding  the  trolley  of  the  branch  line  referred  to  by 
reducing  the  voltage  from  5,000  to  600. 

The  four  turbines  in  the  second  portion  of  the  power  house,  which 
are  of  the  Francis  type,  are  of  2,050  hp  each.  When  the  three  por- 
tions of  the  power  house  are  completed  the  total  output  will,  as 
stated,  exceed  25,000  hp. 


Marconi  News  for  England. 


A  London  dispatch  of  March  30  says :  "The  Times  publishes  two 
messages  of  over  loo  words  from  its  New  York  correspondent, 
giving  items  of  American  news  sent  from  America  by  the  Marconi 
wireless  system.  In  an  editorial  article  the  Times  says  these  mes- 
sages mark  the  establishment  for  the  first  time  of  the  regular  com- 
mercial transmission  of  news  by  the  Marconi  Company.  The  paper 
announces  that  the  day-by-day  transmission  of  news  between  the 
New  and  Old  Worlds  by  the  Marconi  system  has  been  undertaken 
for  the  Times  upon  a  contract  basis.  It  says  this  marks  an  epoch 
in  the  development  of  telegraphy.  It  is  added  that  messages  can 
be  sent  between  England  and  America  by  the  new  system  at  a  rate 
not  much  in  excess  of  that  for  messages  between  England  and 
France  by  the  old  system."  This  ought  to  put  a  stop  to  the  silly 
slanders  in  circulation,  to  the  effect  that  Mr.  Marconi  has  never  sent 
even  signals  across  the  Atlantic. 


15V     EmM.K    CJUAKl.NI. 

Til II  researches  concerning  the  influence  of  electricity  on  vegeta- 
tion had  their  origin  at  the  same  time,  it  may  be  said,'  as 
the  science  of  electricity  itself,  dating  back  a  century  and  a 
half.  The  name  of  M.  Sclim  I-cnistrocm,  professor  of  physics  at 
the  University  of  1  lelsingfors,  is  closely  associated  with  this  history 
through  the  great  number  of  articles  which  he  has  published  on 
electroculture  since  1885. 

We  shall  not  take  up  his  early  experiments  nor  the  studies  which 
the  learned  Russian  professor  made  on  this  subject  in  1886,  but 
examine  successively  his  more  recent  experiments.  I  mean  those 
which  took  place  from  1898  to  1901,  and  the  results  of  which  have 
been  recently  cumnnmicatcd. 

The  influence  rif  electricity  on  vegetation  is  now  a  fact  well  known 
to  science.  Should  this  be  contested,  reference  may  be  made  to  the 
experiments  of  Grandcau  and  Leclercq.  These  two  investigators  sur- 
rounded the  plants  with  a  cage  of  wire  (Fig.  i)  so  as  to  prevent 
the  action  of  atmospheric  electricity.  By  this  means  they  found 
that  a  very  harmful  influence  was  brought  to  bear  on  vegetation. 

Grandeau   reports   that  when   the   electricity  of  the  air  has   free 
access  it  produces  an  increase  in  the  crops  of  from  50  per  cent,  to 
70  per  cent,  in  the  leaves  and  stems  and  from  50  per  cent,  to  60  per 
cent,  in  the  seeds  and  fruits. 
The  question  once  decided,  there  remains  to  be  determined,  first, 
the  best  method  from  both  a  practical  and 
commercial  standpoint  of  applying  electro- 
culture,  and  then  to  find  out  what  is  the 
exact  nature  of  the  effects  which  electricity 
produces  on  vegetation. 
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FIGS.   I  AND  2. — ELECTROCULTURE. 

The  experiments  of  M.  Lenistroem  have  no  bearing  on  the  first 
question,  but  on  the  second  they  furnish  very  interesting  and  prob- 
able explanations,  although  they  do  not  seem,  as  yet,  quite  complete. 
The  first  investigations  of  the  learned  professor  established  that  nega- 
tive electricity  is  better  for  plant  than  the  positive.  They  had  also 
the  purpose  to  determine  whether  the  action  of  electricity  was  in- 
dependent of  the  latitude  under  which  the  experiment  takes  place; 
whether  heat  is  injurious  to  the  treatment  of  plants  by  electricity; 
and,  lastly,  whether  the  vigor  of  the  plants  and  the  fertility  of  the 
soil  have  an  important  bearing  on  the  crops  submitted  to  electrical 
treatment.  The  actual  experiments  have  had  for  an  object  to  solve 
the  following  questions : 

1.  Which  hour  of  the  24  in  the  day  is  the  most  favorable  to  apply 
electricity?  Is  the  latter  effected  by  the  time  during  which  it  is 
employed  ? 

2.  In  what  proportions  are  the  plants  submitted  to  this  treatment 
actually  increased? 

3.  Of  what  does  the  influence  of  electricity  upon  plants  consist? 
In   all    these   experiments   he    used   the   current   furnished   by  an 

electrostatic  machine  of  his  own  invention.  This  new  machine  was 
considered  superior  to  any  of  the  older  types  in  as  much  as  for  the 
same  amount  of  work  it  furnishes  three  or  four  times  more  elec- 
tricity ;  because  it  is  possible  to  accelerate  very  considerably  its  rota- 
tion and  therefore  to  charge  a  great  deal  larger  surface  of  wire. 
Besides  this,  it  is  not  as  easily  affected  by  humidity  as  the  older 
machines,  and  can  work  three  or  four  months  without  very  much 
cleaning. 

The  cylinders  used  in  its  construction  are  about  30  cm  in  diameter 
and  about  40  cm  in  length.  The  cylinder  used  in  the  interior  is 
smallest  in  diameter  and  not  quite  as  long.  The  machine  worked 
generally  from  4  o'clock  in  the  morning  to  about  7  or  11  o'clock,  and 
from  4  in  the  afternoon  to  8  in  the  evening.  A  complete  uniformity, 
however,  could  not  be  maintained,  for  during  wet  or  rainy  days  the 
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machine  could  not  work.  But  on  the  other  hand  it  worked  longer 
when  the  sky  was  cloudy. 

The  metallic  circuit  attached  to  the  machine  was  placed  around 
the  fields  in  the  following  manner  (Fig.  2)  :  A  galvanized  wire  of 
1.5  mm  thickness  was  placed  on  supports  around  tiie  fields.  On  this 
wire  there  were  stretched  transversely  and  horizontally  other  wires 
of  0.5  mm  at  a  distance  of  1.25  metres  from  each  other.  This  wire 
was  fixed  to  these  supports  by  means  of  ebonite  isolators  well  pro- 
tected and  invented  for  the  purpose  by  the  author  of  the  experiments. 

The  length  of  the  sparks  between  the  discharging  spheres  of  the 
machine  was  measured  at  the  time  it  was  started  and  when  the 
movement  was  stopped,  and  sometimes  also  in  the  intervals.  They 
generally  greatly  varied. 

The  length  of  the  sparks  is  measured  by  the  potential  at  which 
the  circuit  may  be  charged.  It  depends  upon  the  external  meteoro- 
logical conditions,  among  which  the  degree  of  humidity  of  the  air 
is  the  most  important  factor.  The  potential  of  the  circuit  of  a 
given  machine  is  weaker  as  the  electricity  escapes  more  rapidly. 
Thus  the  electricity  meets  a  smaller  resistance  in  the  layer  of  air 
between  the  circuit  and  the  plants.  The  resistance  is  greater  during 
the  day,  when  the  air  is  drier,  than  during  the  night,  when  there  is  a 
great  deal  more  humidity.  The  electrical  current  which  goes  from 
the  circuit  to  the  plants  is,  therefore,  slightly  different  during  the 
day  from  what  it  is  in  the  night,  and  besides  there  exist  radical 
differences  in  the  life  of  the  plants  during  the  day  and  the  night. 
It  is  for  these  reasons  that  in  1900  M.  Lemstroem  reserved  the 
electrical  current  especially  for  the  night. 

The  great  difficulty  to  overcome  in  all  experiments  of  this  kind 
is  found  in  the  fact  that  the  fertility  of  the  ground  cultivated  is 
very  uneven,  even  when  the  plots  are  very  small  and  very  near  each 
other.  M.  Lemstroem  tried  to  eliminate  this  factor  without,  never- 
theless, ever  completely  succeeding. 

In   his   experiments   of  i8g8   the  electrical   machine   worked   from 


FIG.  3. — ELECTROCULTURE. 

S  to  9  in  the  morning  and  from  4  to  8  in  the  evening.  After  164 
hours  of  treatment  the  plants  in  the  tobacco  field  used  for  experi- 
ments and  those  in  the  field  used  for  comparison,  showed  a  marked 
improvement  in  the  favor  of  the  first  one.  The  increase  in  the 
crops  were  39  per  cent,  for  tobacco,  of  8.7  per  cent,  for  carrots,  11.2 
per  cent,  for  beets  and  of  11. i  per  cent,  for  lima  beans. 

In  1899  care  was  taken  to  classify  the  plots  according  to  their 
respective  fertility  and  to  increase  the  number  of  plots  used  for  ex- 
periments and  those  used  for  culture  in  order  to  obtain  average  re- 
sults as  exact  as  possible. 

Nevertheless,  on  account  of  the  insufficient  preparation  of  the 
ground  and  the  late  season  in  which  the  seeds  were  sown,  the  crops 
were  inferior  to  those  resulting  from  the  experiments  preceding. 
The  electrical  machine  worked  as  regularly  as  possible  and  the 
sprinkling  was  carried  on  with  great  care.  Following  were  the 
results :  Oats  showed  an  increase  of  28.7  per  cent. ;  barley,  23  per 
cent. ;  carrots,  37.5  per  cent.,  and  potatoes,  50  per  cent.  Peas  showed 
a  decrease  of  about  7.5  per  cent.,  and  cabbages  19.1  per  cent. 

If  the  unfavorable  circumstances  under  which  the  experiments 
were  conducted  are  taken  into  account  the  results  were  equal  to 
those  of  1898. 

In  his  attempts  of  1900,  M.  Lemstroem  purposed,  as  we  have 
already  said,  especially  to  look  into  the  effects  of  electricity  on  the 
plants  during  the  night.  But  since  the  increase  may  be  attributed 
to  the  greater  length  of  the  treatment  during  the  previous  season 
of  1899,  the  results  do  not  prove  any  specific  fact  as  to  the  relative 
values  of  the  treatment  during  the  day  and  during  the  night. 

The  increase  obtained  in  1900  was  very  high,  being  about  26.4  per 
cent,  for  barley,  55.7  per  cent,  for  peas,  17  per  cent,  for  potatoes,  88.7 
per  cent,  for  strawberries,  92.7  per  cent,  for  carrots,  and  33.3  per 
cent,  for  lima  beans.  Moreover,  the  average  of  the  first  crops  of  the 
experimental  fields  surpassed  the  average  of  the  first  experiments 
in  the  ordinary  fields,  which  gives  the  first  ones  a  far  more  rapid 
development. 


The  trials  on  the  cereals  in  1899  showed  that  the  germination 
of  wheat  as  well  as  of  rye  was  far  more  prompt.  The  plants  were 
more  vigorous,  and  the  crops  of  a  better  quality.  In  fact,  the  increase 
of  the  wheat  was  26.9  per  cent,  for  the  first  quality,  the  total  increase 
being  15.8  per  cent.  For  the  rye  it  was  of  32.1  per  cent,  for  the  first 
quality  and  28.4  per  cent,  for  the  whole  crop. 

Judging  from  the  results  obtained,  M.  Lemstroem  infers  that,  since 
the  increase  is  greater  when  the  electricity  acts  both  day  and  night, 
there  must  exist  some  ratio  between  the  time  of  treatment  and  the 
proportion  of  increase.  As  to  whether  there  is  also  some  bearing 
between  these  last  proportions  and  the  length  of  treatment,  that 
he  is  not  able  to  decide  as  yet.  He  thinks,  on  the  other  hand,  that 
it  is  possible  that  the  difference  of  potential  and  of  resistance  might 
be  such  that  the  current  was  constant.  But  what  is  more  probable 
is  that  the  current  undergoes  great  variations,  and  that  the  relations 
between  the  application  and  the  increase  must  vary,  and  it  follows 
that  the  action  of  the  current  on  the  plants  must  be  modified  by 
external  causes. 

But  what  is  the  exact  action  of  electricity  on  plants?  The  author 
has  taken  pains  to  discover  it  by  a  few  experiments  in  the  laboratory. 
By  plunging  (Fig.  3)  a  capillary  tube  in  the  water  of  a  vase  placed 
in  communication  with  the  ground  and  placing  a  metallic  point  in 
close  communication  with  the  negative  pole  of  an  influence  machine, 
there  is  formed,  after  the  machine  is  worked  a  few  moments,  small 
drops  of  water  in  the  upper  part  of  the  tube.  In  order  that  the 
experiment  may  succeed,  however,  it  is  necessary  to  wet  the  inside 
of  the  tube,  and  the  positive  pole  of  the  machine  should  communicate 
with  the  ground.  Under  these  conditions  the  water  goes  up  the  sides 
of  the  tube  and  forms  one  or  several  drops  of  liquid.  The  quantity 
of  water  that  thus  rises  is  in  direct  proportion  to  the  strength  of  the 
current  and  inversely  as  the  square  of  the  distance  of  the  plant  to 
the  level  of  water  in  the  tube. 

The  quantity  of  water  also  depends  upon  the  length  and  the 
diameter  of  the  tube  as  well  as  on  the  resistance  which  the  current 
meets.  Thus  a  current  of  electricity  is  produced  attracting  the 
liquid  in  the  positive  direction. 

Comparing  these  phenomena  with  his  experiments  in  agriculture, 
the  author  deduces  the  following  conclusion :  "The  current  pro- 
duced by  the  influence  machine  whose  positive  pole  is  grounded 
"goes  from  the  earth  through  the  plants  towards  the  points  of  the 
"isolated  circuit,  and  from  there  to  the  negative  pole  of  the  machine. 
"This  causes  the  ascension  of  the  liquids,  that  is  to  say  of  the  sap,  in 
"the  capillary  tubes  of  plants.  In  this  manner  an  increase  in  the 
"energy  is  produced  to  which  is  due  the  circulation  of  the  sap." 

M.  Lemstroem  found  that  there  were  produced  at  times  in  his 
machine  an  inversion  of  the  poles  which  had  for  eflfect  to  charge  the 
circuit  less  often  with  positive  electricity  than  with  negative  elec- 
tricity. 

He  then  made  some  new  experiments  in  which  the  direction  of 
currents  was  submitted  to  very  close  regulation.  With  this  end  in 
view,  he  placed  twelve  pots  in  four  series,  the  pots  containing  the 
same  kind  of  seeds.  Above  the  sections  i,  2,  3  was  suspended  a 
circuit  of  iron  wire  fitted  with  points. 

Bands  of  zinc  were  passed  from  the  bottom  of  the  pots,  which 
were  placed  on  saucers  of  clay  supported  by  panes  of  glass  with 
supports  of  ebonite.  In  section  4  were  pots  without  electrical  connec- 
tions. 

The  negative  pole  communicated  in  the  first  section  with  the 
bands  of  zinc ;  in  the  second  section  with  the  upper  circuit  and  the 
third  section  with  an  insulated  commutator  making  it  possible  to 
establish  a  communication  alternatively  with  the  bands  and  the 
circuits  and  respectively  to  place,  as  desired,  the  circuit  or  the  band 
in  communication  with  the  soil.  The  cereals  and  the  strawberry 
plants  showed  an  increase  which  went  as  high  as  60  per  cent,  in 
section  i ;  for  the  carrots  the  proportional  increase  was  182.7  per 
cent,  in  section  i,  32.4  per  cent,  in  section  2,  and  13.2  per  cent,  in 
section  3. 

The  positive  current  in  section  i  thus  gave  a  result  very  superior 
to  the  negative  current.  The  electrical  current  of  the  air,  besides 
aiding  the  ascension  of  the  sap,  therefore,  increase  also  the  develop- 
ment in  a  greater  proportion,  yet  when  it  is  produced  in  an  inverse 
direction. 

M.  Lemstroem  concludes  that  the  negative  current  aids  the  ascen- 
sion of  water  and  increases  in  this  manner  the  circulation  of  the  sap. 
The  positive  current  brings  to  the  plant  the  different  elements  of 
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the  atmO!>|ilure  iind  circulates  ihciii  iliiuutjli  tlic  capillary  tubes 
present,  tu  iinderBO  there  a  process  of  as.siniilation. 

rrom  tliese  scries  ef  expcrinients  the  Icnrncd  professor  thinks 
he  is  justilieil  in  ottering  the  following  propositions: 

a.  The  proportion  in  whicli  the  plants  were  increased  may  be 
estimated  at  45  per  cent. 

h.     This  proportion  relates  to  the  nature  of  the  soil. 

c.  Certain  plants  only  bear  the  electrical  treatment  when  they 
arc  well  watered.    Their  increase  in  duction  is  then  very  remarkable. 

d.  The  electrical  treatment  is  injurious  during  solar  licat ;  it 
therefore  should  be  discontinued  in  the  middle  of  the  day. 

(•.     DifTercnt  methods  are  necessary  to  produce  overproduction. 

The  question  of  the  influence  exercised  by  an  artificially  created 
electrical  air  current  cannot  be  considered  definitely  solved.  M. 
Lenistroem  is  the  first  one  to  recognize  that.  Nevertheless,  experi- 
ment has  furnished  a  plausible  explanation,  based  on  exact  facts, 
as  to  how  this  influence  is  exercised. 


Comparative  statistics   from   the  reports  of  the  i)ast   three   years 
are  as  follows : 


Annual  Report  of  the  Bell  Telephone  System. 


In  the  annual  report  of  the  American  Telephone  &  Telegraph 
Company  for  the  year  ended  December  31,  given  below,  President 
Fish  remarks  that  there  is  scarcely  a  section  of  the  country  where 
the  supply  of  telephone  facilities  equals  the  demand.  The  report 
shows  an  increase  in  earnings  from  dividends  received  of  $1,035,315, 
from  telephone  traffic  of  $66,262  and  from  interest  of  $299,237. 
Gross  earnings  reached  the  large  sum  of  $13,277,457,  an  increase  over 
the  previous  year  of  $1,670,640.  Expenses,  however,  increased 
$1,233,654,  which  left  a  gain  in  net  earnings  of  $436,986.  In  conse- 
quence of  new  issues  of  stock  dividends  paid  increased  $1,534,380, 
hence  the  balance  after  dividends  decreased  $1,097,394  from  the 
previous  year.  The  amount  carried  to  reserve  was  much  smaller 
than  in  1901,  say  $522,245.  against  $1,377,650;  and  the  final  surplus 
was  $728,623,  a  decrease  of  $241,989. 

The  detailed  report  covering  the  operations  for  the  fiscal  year 
ended  December  31  shows: 

Earnings: 

Dividends    

Rents  of  instruments 

Telephone    traffic    

Real    estate    

Interest    

Miscellaneous     


Total  earnings   $13,277,457 

Expenses: 

Admin,  expenses   

Interest  and  taxes    

Legal    e.xpenses    

Telephone    traffic    


Total    expenses 


N'ct    earnings    

Dividends    paid     . . 

Balance     

Carried   to    reserve 


1902. 

1 90 1. 

Increase. 

$6,023,523 

$4,988,208 

$1,035,315 

2,299,378 

2,647,908 

•348,530 

4,199,709 

3,533,447 

666,262 

56,031 

36,680 

19,351 

698,816 

399,579 

299,237 

995 

*995 

M3,277,457 

$11,606,817 

$1,670,640 

$964,827 

$772,424 

$192,403 

1,970,948 

1.276,559 

694,389 

124,646 

99,139 

25,507 

2.381,764 

2,060,409 

321,355 

$5,442,185 

$4,208,531 

$1,233,654 

$7,835,272 

$7,398,286 

$436,986 

6,584,404 

5,050,024 

1,534.380 

$1,250,868 

$2,348,262 

•$1,097,394 

522,245 

1,377,650 

*855,405 

$970,612 


•$241,9 


Surplus     $728,623 

*  Decrease. 

The  balance  sheet  as  of  December  31  is  as  follows 

Assets : 

Construction,  equipment   and   surplus    

Telephones     

Real    estate    

Stocks  and  bonds   

Patent    account    

Machinery  and  tools    

Cash   and  deposits 

Bills  and  accounts  receivable    

American    Bell   Telephone   Co 

Total     $190,414,903 

Liabilities: 
Capital   stock    $114,946,500       $104,650,600 


1902. 

I9OI. 

$22,496,191 

$19,116,200 

6,522,106 

5,113,408 

1,745,280 

1,665,598 

114,864,798 

84,339,912 

166,014 

150.000 

48,126 

35.987 

6,933,364 

1,694,342 

15,528,621 

10,972,535 

22,110,400 

22,110,400 

$145,198,394 


Capital    installments 

Surplus     

Bonds    

Reserves    

Accounts   payable 
Contingent    


11,172,472 
3,493,290 

28,000,000 
6,079,262 

•8,078,168 

18,645,210 


2,764,668 
15,004,500 
4,047,476 
2,760,938 
15,970,210 


Trlr|i1itinri,    Dec.    ao    

Kxcliangm,  Jan.    1    

Ilrnnch  olTicm    

Milri  wire  undrrgrounil    

Miirt  wire  marine  

Total  milri  wire   

Number  of  circullf   

N'nnilwr  of  cni|>l«yee(    

Number  of   •tiitiimii    

.Niuiibrr  nf  daily  conncclioni   

President  I-'ish  remarks :  "The  total  amount  added  to  construc- 
tion and  real  estate  by  all  the  companies  constituting  our  system 
during  1902  was: 


igoj. 

1901. 

1900. 

3,I50,JJ0 

2.525.606 

l,95J,4ia 

1.514 

1,411 

1.348 

i,H6i 

1,594 

1,427 

1,328,68s 

883.679 

705.269 

6,048 

4.200 

4.J03 

2,443.750 

1,719,019 

>. 354. 209 

724.654 

592.467 

508,263 

50,350 

40,864 

32.837 

1.277.983 

1,020,647 

800.880 

9.322,951 

7,719.139 

5,668,986 

Tor  exchanges    

For  toll  lines    

Tor  land  and  buildings 


T.,tal 


$26,014,800 
8,282,900 
3,038,800 

$37,336,500 


Total    $190,414,903       $145,198,394 

*  Of  this  amount  $1,9-6.312  is  for  dividend  payable  January,  1903. 


"The  amount  .idilxi  in  k/xj  was  $31,619,100;  in  1901,  $31,005,400. 

"The  expenditures  in  1902  for  the  construction,  equipment  and 
supplies  recjuircd  for  its  long-distance  lines  was  $3,379,982,  making 
the  total  investment  in  long-distance  lines  and  equipment  to  the 
close  of  the  year  $22,196,191. 

"There  is  hardly  a  section  of  the  country  where  the  supply  of 
telephone  facilities  equals  the  demand.  During  the  past  year  the 
operating  companies  have  made  larger  gains  in  their  subscribers 
than  in  any  previous  year.  The  estimate  for  the  coming  year  merely 
for  new  circuits  on  the  now  existing  long-distance  lines  calls  for 
an  amount  equal  to  about  10  per  cent,  of  the  entire  investment  made 
to  date  on  the  company's  long-distance  plant. 

"During  the  past  year  the  company  received  from  the  issue  of 
new  stock  offered  at  par  to  its  stockholders  the  sum  of  $21,226,122; 
$9,965,550  of  this  amount  was  received  in  January,  1902,  and  $11,- 
260,572  in  September,  1902.  The  balance  of  the  proceeds  of  the 
latter  issue  was  received  in  January,  1903.  Further  stock  issues 
will  undoubtedly  be  necessary  in  the  future. 

"At  present  about  55  per  cent,  of  the  entire  mileage  of  wires 
used  for  exchange  service  throughout  the  country  is  underground. 

"Since  the  last  report  there  has  developed  a  recognition  on  the 
part  of  many  of  the  competing  telephone  companies  that  the  rates 
generally  adopted  by  them  were  much  too  low.  The  public  will  be 
educated  to  a  recognition  of  w^hat  are  proper  and  reasonable  rates 
for  telephone  service,  in  which  event  our  companies  will  be  in  a 
position  to  relieve  themselves  of  what  is  substantially  the  only  ill 
effect  that  has  followed  from  competition,  namely,  the  reduction  in 
certain  localities  of  the  rates  charged  to  subscribers  to  a  point  which 
allowed  no  profit,  and  in  some  cases  involved  a  loss. 

"If  a  reduction  in  metals  had  not  been  made  the  amount  carried 
to  surplus  on  the  books  of  this  company  for  the  year  1902  would 
have  been  substantially  greater." 

The  directors  of  the  American  Telephone  &  Telegraph  Company 
were  re-elected  at  the  annual  meeting  of  stockholders  on  March  31. 
The  personnel  of  the  board  is  as  follows :  Charles  W.  Amory, 
Francis  Blake.  George  L.  Beardsley,  T.  Jefferson  Coolidge,  Jr., 
Frederick  T.  Fish,  Henry  F.  Howe,  Charles  E.  Perkins,  Nathaniel 
Thayer,  John  I.  Waterbury,  George  F.  Baker,  Charles  T.  Bowditch, 
Alexander  Cochrane.  \V.  Murray  Crane,  J.  Malcolm  Forbes,  Charles 
Eustis  Hubbard,  Thomas  Sanders,  Theodore  N.  Vail,  Moses  Wil- 
liams. 

President  Fish  emphatically  denied  the  report  that  has  been  repeat- 
edly circulated  to  the  effect  that  the  new  stock  would  be  used  for 
purchasing  a  controlling  interest  in  the  Western  Union  Telegraph 
Company.  Mr.  Fish  says :  "The  Western  Union  report  is  all  non- 
sense." 

At  the  special  meeting  of  the  American  Telephone  &  Telegraph 
Company,  968,735  shares  out  of  a  total  of  1,500,000  were  voted  in 
favor  of  increasing  the  capital  stock  from  $150,000,000  to  $250,000,- 
000.  There  was  no  opposition.  President  Fish  stated  at  the  special 
meeting  that  the  increase  has  been  made  so  that  the  directors  will 
have  the  power  to  issue  it  as  the  occasion  may  require  during  the 
ne.xt  few  years.  He  also  stated  that  of  the  $150,000,000  previously 
authorized  only  $135,000,000  had  been  issued. 
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March  Meeting  of  the  American  Institute  of   Electrical 
Engineers. 


The  attendance  Friday,  March  27,  at  the  monthly  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  larger  than  usual, 
doubtless  owing  to  the  interest  of  the  topic  to  be  discussed,  "High- 
Tension  Transmission."  The  dinner  which  preceded  the  meeting 
was  also  unusually  well  attended,  more  than  sixty  members  being 
present.  Secretary  Pope  announced  that  at  a  meeting  of  the  Board 
of  Directors  in  the  afternoon,  the  following  nominations  of  officers 
were  made:  President,  B.  J.  Arnold;  vice-presidents,  Calvin  W. 
Rice,  W.  S.  Barstow  and  Ralph  D.  Mershon ;  managers,  Dr.  Sainuel 
Sheldon,  W.  C.  L.  Eglin,  George  F.  Sever  and  A.  H.  Armstrong; 
treasurer,  George  A.  Hamilton ;  secretary,  Ralph  W.  Pope.  It  was 
also  announced  that  200  associate  members  were  elected  at  the 
afternoon  meeting,  and  that  more  than  that  number  of  applications 
are  awaiting  action. 

An  important  action  of  the  Board  of  Directors  was  the  establish- 
ment of  a  grade  of  membership  to  be  known  as  "Students  of  the 
American  Institute  of  Electrical  Engineers."  These  students  will 
not  be  corporate  members  of  the  Institute,  owing  to  the  fact  that 
the  Constitution  limits  such  members  to  those  in  the  grades  of 
member,  associate  member  and  honorary  member. 

In  introducing  the  topic  of  the  evening.  President  Scott  spoke  of 
the  steady  advance  made  during  the  past  ten  or  twelve  years  in 
electrical  transmission  of  power  at  high  tensions,  and  gave  illus- 
trations from  the  statistics  of  one  of  the  large  manufacturing  com- 
panies. Units  recently  built  have  three  times  the  output  of  the 
largest  transformers  of  fire  years  ago,  and  the  aggregate  output  has 
been  over  a  million  kilowatts.  The  average  kilowatt  output  per 
month  during  the  last  year  is  equal  to  the  total  output  during  the 
past  seven  years,  and  the  output  of  the  past  two  years  has  exceeded 
that  of  the  preceding  ten  years. 

The  discussions  of  the  evening  were  participated  in  by  Messrs. 
W.  N.  Smith,  P.  H.  Thomas,  R.  D.  Mershon,  P.  M.  Lincoln,  T.  A. 
W.  Shock,  F.  M.  Waterman,  C.  C.  Chesney,  W.  L.  Waters  C.  E. 
Skinner,  C.  O.  Mailloux,  H.  W.  Buck,  C.  L.  De  Muralt  and  Philip 
Torchio. 

The  first  paper  presented  was  one  by  Mr.  Ralph  D.  Mershon 
entitled  "Mechanical  specifications  for  a  Proposed  Standard  In- 
sulator Pin."  After  setting  forth  the  theoretical  considerations 
which  should  guide  in  fi.xing  the  dimensions  of  the  standard  insu- 
lation pin,  the  following  specifications  were  given : 

Threaded  End.— It  is  proposed  to  make  the  diameter  of  the  sinall 
end  of  the  pin  i  in. ;  the  length  of  the  threaded  portion  2^/2  in.,  and 
the  diameter  at  the  lower  end  of  the  threaded  portion  1.25  in.,  so  that 
the  threaded  portion  will  taper  from  1.25  in.  to  I  in.  in  a  length  of 
2^  in.  The  threaded  portion  of  the  insulator  should  have  the  same 
dimensions  and  taper  as  that  of  the  pin. 

Shoulder. — It  is  proposed  to  make  the  shoulder  3-16  in.  on  all  pins. 
That  is,  the  diameter  of  the  pin  just  above  the  cross  arm  will  be 
■)^  in.  greater  than  the  nominal  diameter  of  that  portion  of  the  pin 
in  the  cross  arm ;  it  is  proposed  to  carry  this  diameter  l4  >"•  above 
the  cross  arm  before  tapering  the  pin. 

Dimensions  in  Cross  Ann. — It  is  proposed  to  make  the  diameter 
of  that  portion  of  the  pin  in  the  cross  arm,  just  below  the  shoulder, 
1-32  in.  less  than  the  diameter  of  the  hole  in  the  cross  arm  and  at 
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the  lower  end  of  the  pin  1-16  less  than  the  diameter  of  the  hole  in 
the  cross  arm.  It  is  proposed,  also,  to  designate  this  portion  of  the 
pin  as  having  a  nominal  diameter  equal  to  that  of  the  hole  in  the 
cross  arm  into  which  the  pin  fits.  Therefore,  that  portion  of  a  pin 
which  is  to  fit  a  lYz-'m.  hole  in  a  cross  arm  will  have  a  nominal 
diameter  of  lYz  in.,  but  w^ill  have  an  actual  diameter  just  below  the 
shoulder  of  i  15-32  in.,  and  at  the  low^er  end  of  the  pin  of  i  7-16  in. 

Thread. — It  is  proposed  to  use  on  all  pins  a  thread  having  a  pitch 
of  J4  in.  or  4  threads  to  the  inch,  the  form  of  thread  to  be  that  shown 
in  Fig.  I  (scale  four  times  full  size).  As  there  show-n,  the  angle 
between  the  faces  of  the  thread  is  90°  and  the  top  of  the  thread  is 
flattened  by  cutting  off.  from  the  form  the  thread  would  have  if  not 


flattened,  one-fourth  its  imflattencd  depth.  The  form  of  the  thread 
in  the  insulator  should  be  the  same  as  that  on  the  pin.  If  this  is' 
done  it  will  insure  the  bearing  surface  being  always  on  the  sides  of 
the  threads  and  never  on  the  edges. 

Designation. — It  is  proposed  to  designate  that  portion  of  the  pin 
above  the  cross  arm  as  the  "stem"  of  the  pin.  That  portion  in  the 
cross  arm  as  the  "shank"  of  the  pin.  It  is  proposed  to  designate  a 
pin  by  the  length  of  its  stem,  i.  e.,  a  pin  wdiose  stem  is  5  in.  long  will 
be  designated  as  a  "5"-in.  pin,  one  6  in.  long  as  a  "6"-in.  pin,  etc. 

Dimensions  of  Standard  Pins. — In  accordance  with  the  above  the 
following  table  has  been  prepared,  giving  a  number  of  sizes  of  pins, 
and  their  dimensions,  which  it  is  proposed  to  make  standard.     The 
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FIG.  2. — STANDARD  PIN. 


diameter  of  the  shank  has  in  each  case  been  fixed  by  making  it  ap- 
proximately equal  to  (slightly  larger  than)  the  diameter  of  the 
theoretical  pin  corresponding  to  the  length  of  the  stem  of  the  pin 
in  question.  The  headings  of  the  columns  of  the  table  refer  to  the 
lettering  of  Fig.  2.  Fig.  2  is  a  dimensioned  unthreaded  S-in.  (pro- 
posed standard)  pin. 


Size 
of  Pin. 


Inches 

5 


Inche 


C 

.'Actual 


Inches   Inches 

i5S        I A 
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Ml 

2A 
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G 
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I 

% 
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10 

ai 

V. 
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a 

a 

a. 

a. 

^M 

£ 

£ 

JK 

■s 

■3 

2M 

" 

!! 

" 

2H 

a 

0) 

v 

2ji 

E 

E 

E 

■?. 

(« 

X 

2% 
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Following  the  presentation  of  his  paper,  Mr.  Mershon,  as  chair- 
man of  the  Committee  on  High-Tension  Transinission,  read  several 
written  communications  on  the  subject.  Mr.  M.  H.  Gerry,  Jr.,  of 
the  Missouri  River  Power  Company,  favored  a  diameter  greater 
than  one  inch  at  the  top  of  the  pin  proposed  by  Mr.  Mershon  and 
a  thread  of  greater  length  than  2^/2  in.  Wooden  pins  most  fre- 
quently fail  by  shearing,  and  a  pin  of  larger  diameter  and  a  longer 
thread  has  an  advantage  in  preventing  the  insulator  from  tipping 
out  of  line  when  the  fitting  is  loose  between  the  thread  of  the  pin 
and  that  of  the  insulator.  The  shoulder  suggested  was  criticised, 
the  sharp  corner  of  which  introduces  an  element  of  weakness. 
Mr.  Gerry  suggested  a  shoulder  which  tapers  at  an  angle  of  60° 
and  fits  into  a  counter-bore  in  the  top  on  the  cross  arm,  thus  giving 
a  firm  bearing  which  has  the  effect  of  steadying  the  pin  and  increas- 
ing the  strength  at  that  point.  Instead  of  the  form  of  thread  pro- 
posed by  Mr.  Mershon,  Mr.  Gerry  suggests  a  square  top  to  the  thread 
as  wide  as  the  groove ;  this  form  of  thread  may  be  easily  and  readily 
cut  in  either  seasoned  or  unseasoned  wood,  and  the  depth  not  being 
so  great,  the  pin  is  stronger  at  the  bottom  of  the  thread.  Pins  of  the 
above  construction  have  been  used  by  the  Missouri  River  Power 
Company  with  excellent  results  on  a  50,000-volt  line. 

Mr.  W.  R.  C.  Corson  gave  the  results  of  some  tests  in  a  Sellers 
machine  to  determine  the  fibre  stress  of  pins  in  pounds  per  square 
inch.  Six  standard  locust  pins  were  tested  supported  in  a  i}X-in. 
hole  in  a  hard  wood  block  and  the  measured  tension  applied  about 
4J/2  in.  from  the  block.  The  average  value  of  the  constant  was  11,130 
pounds  per  square  inch,  but  the  test  showed  that  it  is  probably  best 
to  assume  that  for  a  maximum  load  this  constant  should  not  be 
greater  than  g,ooo.  In  conclusion  Mr.  Corson  said  that  the  dimen- 
sions of  the  pin  suggested  by  Mr.  Mershon  would  prove  to  be  of 
ample  strength  to  withstand  the  side  strains  to  which  it  may  be 
subjected. 

Prof.  C.  L.  Corey  also  gave  the  results  of  some  tests  on  pins,  the 
purpose  being  to  determine  how  near  those  in  general  use  in  Cali- 
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(oriiia  ci.)iil\)rni  to  tlic  |>r()|>oscd  staiulard  piii  .MiKKt">'c'l  l>y  Mr. 
Mcr!.li(in.  The  California  pins  do  not  exactly  conform  in  .si/c 
and  Iriigtii  of  strni  with  any  of  the  proposed  standard  pins,  btit  in 
general  the  ditncnsiuns  of  the  proposed  and  tested  pins  agree  fairly 
well.  It  seemed  evident,  however,  that  one  inch  is  not  a  sullicient 
diameter  for  the  thread  of  a  pin  for  all  si/cs,  and  the  shank  was 
shown  to  be  the  weakest  part  in  the  6j»-in.  pins,  while  the  stem,  and 
particularly  the  upper  portion  of  the  stem  at  the  thread,  was  the 
weakest  part  of  the  lo'ii-in.  pins.  Prof.  Corey  stated  that  on  the 
3J,aoo-volt,  S.vmile,  douhle-circnit,  3-phase  transmission  line  of  the 
Edison  li^lcctric  Company  from  its  Santa  Ana  Jjower  house  to  I.os 
Angeles,  iron  pins  with  porcelain  sleeves  arc  used. 

He  considered  an  iron  pin  in  many  respects  better  than  one 
of  wood  and  described  a  pin  of  this  kind  designed  by  Mr.  VVynn 
Meredith  for  use  on  the  extensive  lines  of  the  Vancouver  Power 
Company.  This  consists  of  a  12-in.  steel  bolt;  a  cast-iron  sleeve 
4'/4  in.  long  fitting  closely  to  the  cross  arm,  fills  the  space  between 
tiie  thread  and  corresponds  to  the  stem  of  the  ordinary  wooden 
pin.  A  lead  thread  is  cast  on  the  end  of  the  steel  bolt,  the  bolt  first 
being  chopped  or  made  ragged  to  enable  the  lead  to  hold. 

Mr.  D.  L.  Huntington,  electrical  engineer  of  the  WasliJTigton 
Power  Company,  Spokane,  Wash.,  described  some  experiments  with 
iron  pins.  As  the  result  of  these  experiments,  a  pin  was  adopted 
18  in.  long,  made  of  i,'s-in.  round,  mild  steel  bar  having  a  shoulder 
and  shank  cast  upon  it. 

Mr.  W.  N.  Smith  did  not  see  how  a  single  standard  table  of 
dimensions  for  an  insulator  pin  could  be  laid  down  to  cover  all  the 
conditions  of  various  power  transmission  lines,  which  ranged  in  size 
from  No.  4  wire  up  to  a  300,000-cm  cable,  such  as  is  used  at  Niagara. 
He  thought  it  would  be  well  to  have  a  tabulation  for  sizes  of 
conductor  from  No.  6  to  No.  3,  another  from  No.  3  to  o,  another 
from  No.  3  to  No.  4-0,  and  another  from  No.  4-0  up. 
Mr.  Smith  agreed  with  Mr.  Gerry  that  the  top  of  the 
proposed  pin  is  rather  small  for  the  very  heavy  insu- 
lators required  for  transmission  above  30,000  volts.  Mr.  P.  H. 
Thomas  thought  tjiat  a  shoulder  should  be  arranged  so  that  a  pin 
will  not  go  to  the  top  of  the  insulator,  for  when  a  pin  comes  to  a 
bearing  at  the  top  on  the  inside  of  an  insulator,  the  expansion  of  the 
pin  may  crack  off  the  top  of  the  latter.  Mr.  Mershon  in  replying 
to  the  criticism  by  Mr.  Gerry  said  that  the  reason  given  for  having 
the  top  of  a  pin  larger  does  not  hold.  If  an  insulator  is  properly 
designed  it  will  not  tip  and  if  it  does  it  is  the  fault  of  the  insulator 
and  not  of  the  dimensions  of  the  pin.  The  thread  proposed  by  Mr. 
Gerry  would  have  no  greater  shearing  strength  than  the  thread  of 
the  suggested  standard  pin,  and  as  to  up  strain,  a  line  should  be  so 
designed  as  to  make  this  so  slight  that  it  would  not  have  any  par- 
ticular bearing  on  the  shearing  strength  of  the  pin.  Mr.  Mershon 
considered  that  if  a  standard  were  adopted  and  though  changed  from 
year  to  year,  we  could  not  be  any  worse  off  than  we  are  now-  without 
any  standard.  At  present  the  only  way  to  get  a  pin  to  fit  an  insulator 
is  to  send  the  insulator  to  the  pin  manufacturer,  or  vice  versa. 

A  paper  presented  by  Mr.  F.  O.  Blackwell,  entitled  "The  Testing 
of  Insulators,"  after  dealing  with  some  general  considerations,  gives 
instructions  for  the  testing  of  insulators.  He  stated  that  since  re- 
liable transformers  not  excessive  in  cost  can  be  made  for  twice  the 
voltage  that  any  line  yet  constructed  will  stand,  the  length  of  trans- 
mission lines  is  to  a  great  extent  limited  by  the  insulator.  He  pointed 
out  that  the  shape  of  the  potential  wave  has  a  pronounced  effect 
in  breaking  down  insulation,  the  maximum  instantaneous  potential 
being  greater  with  a  peaked  than  with  a  flat  top  wave  for  the  same 
value  of  the  effective  pressure.  In  testing  insulators,  the  conditions 
should  be  duplicated  as  nearly  as  possible  with  respect  to  the  electric 
and  mechanical  strains  set  up  in  insulators  under  the  most  severe 
conditions  that  would  ever  be  met  with  in  the  transmission  line: 

The  alternators  generally  used  for  long-distance  transmission  plants 
give  very  nearly  a  sine  wave  and  therefore  the  testing  generator 
should  be  one  which  will  give  a  sine  wave  under  all  conditions.  It 
is  not  sufficient  to  do  so  at  full  potential  and  no  load,  as  tests  are 
made  with  all  degrees  of  excitation  and  with  both  leading  and  lagging 
currents. 

The  armature  reaction  should  be  as  small  as  possible,  which  means 
that  the  generator  should  be  much  larger  than  would  ordinarily 
be  thought  necessary.  It  is  also  desirable  to  have  a  high  reluctance 
in  the  magnetic  circuit  to  secure  stability  when  running  with  weak 
fields  and  permit  of  control  with  a  reasonable  amount  of  field  re- 
sistance. 


There  should  be  but  one  transformer  used  to  step  u|i  (u  the  highest 
potential  rcijuirrd  and  its  reactance  should  be  as  low  as  possible. 
A  mnnlicr  of  transformers  in  scries  is  particularly  bad,  as  it  gives 
poor  regulation  and  leads  to  great  uncertainty  as  to  the  actual  potcn* 
tial  to  which  an  insulator  is  being  subjected. 

Testing  sets  with  transformers  in  scries  and  a  generator  of  poor 
regulation  have  been  known  to  vary  widely  in  the  relation  of  the 
generator  volts  and  the  length  of  the  spark  gap  due  to  change  of  wave 
form  with  dilTcrcnt  magnetic  saturations  of  the  apparatus  and  differ- 
ent numbers  of  insul;itors  and  consequently  various  capacities  on 
the  testing  circuit.  The  only  certain  w;iy  to  determine  the  real  po- 
tential is  to  have  a  step-down  instrument  transformer  on  the  high- 
potential  circuit. 

Assuming  that  insulators  are  to  be  passed  upon  for  a  specific  trans- 
mission plant,  they  should  first  be  inspected  to  see  that  they  arc  free 
from  cracks,  bubbles  or  pits  that  will  impair  their  strength  or  in 
which  moisture  can  lodge.  If  of  porcelain,  the  glaze  should  cover 
.ill  the  outer  surfaces.  The  glaze  is  of  no  insulating  value  in  itself, 
but  dirt  sticks  to  unglazed  surfaces.  Experience  has  shown  that 
porcelain  insulators  which  are  not  absolutely  non-absorbent  are 
worthless.  The  best  porcelain  shows  a  polished  fracture  like  glass. 
If  there  is  any  doubt  about  the  quality  of  the  porcelain  in  this  respect, 
it  should  be  broken  into  small  pieces,  kept  in  a  hot,  dry  place  for 
some  time,  weighed  and  innncrsed  in  water  for  a  day.  When  taken 
out  of  the  water  the  weight  should  be  the  same  as  at  first.  A 
puncture  test  should  be  made  by  setting  the  insulator  in  a  cup  of 
salt  water,  filling  the  pin  hole  also  with  water  and  slowly  increasing 
the  potential  between  the  top  and  bottom  until  the  desired  test 
potential  is  reached  or  the  insulator  either  punctures  or  arcs  over  the 
surface. 

If  an  insulator  is  built  up  of  several  parts,  each  part  should  be 
able  to  withstand  a  pressure  greater  than  it  will  h&ve  to  sustain 
when  the  complete  insulator  is  tested.  If  it  is  to  be  tested  for 
100,000  volts  and  is  made  in  two  parts,  each  part  might,  for  instance, 
be  tested  with  70,000  volts.  The  object  of  this  is  to  have  the  weak 
parts  rejected  before  they  are  assembled.  A  fair  puncture  test  for 
an  insulator  is  twice  the  potential  for  which  it  is  to  be  employed, 
applied  between  the  head  and  the  interior  for  one  minute.  For 
example,  the  insulators  for  a  S0,ooo-volt  line  should  each  stand 
100,000  volts.  As  the  potential  from  any  wire  to  ground  on  a  5,000- 
volt,  three-phase  system  would  only  be  about  30,000  volts,  a  100,000- 
volt  test  gives  a  factor  of  safety  of  nearly  three  and  one-half  to  one. 
If  one  branch  were  grounded,  as  sometimes  occurs  in  practice,  the 
factor  of  safety  would  be  but  two  to  one.  A  one-minute  test  is  not 
so  severe  as  a  continuous  application  of  an  equal  potential,  but  in- 
sulators that  have  passed  this  test  stand  up  well  in  service.  New 
types  of  insulators  should  be  mounted  on  iron  pins  and  tested  both 
wet  and  dry,  to  determine  the  potentials  which  will  arc  over  them. 
The  dry  test  is  of  little  value,  as  the  potential  at  which  the  arc 
jumps  from  the  head  to  the  pin  can  be  pre-determined  by  measuring 
the  shortest  distance  between  them  and  referring  to  a  curve  of  arcing 
distances  in  air.  In  a  wet  arcing  test,  a  stream  of  water  from  a 
sprinkler  nozzle  under  a  pressure  of  at  least  50  pounds  to  the  inch 
should  be  played  on  the  insulator  at  an  angle  of  say  30°  from  the 
horizontal.  This  will  be  similar  to  the  condition  which  exists  in  a 
rain  and  wind  storm.  The  insulator  should  not  arc  over  from  the 
wire  to  the  pin  at  less  than  the  potential  which  will  exist  in  service 
between  any  two  conductors. 

In  no  case  should  wooden  pins  be  relied  on  for  insulation,  as  their 
value  is  only  temporary.  All  wooden  pins  in  time  become  dirty  and 
absorb  moisture.  Eventually  they  burn  off  unless  the  insulator  is 
good  enough  to  be  used  with  an  iron  pin.  If  an  insulator  is  going 
to  fail,  it  is  better  to  have  it  do  so  at  the  start  and  not  interrupt 
the  service  by  breaking  down  perhaps  years  afterwards. 

In  addition  to  the  electrical  tests,  it  is  well  (if  the  insulator  is  of 
a  type  that  seems  to  require  it),  to  try  samples  for  mechanical 
strength.  When  mounted  on  pins  the  insulator  should  stand  a  side 
strain  of  at  least  ten  times  the  pressure  exerted  by  the  air  on  the 
conductor  with  a  wind  velocity  of  say  100  miles  an  hour.  It  should 
also  be  able  to  slip  the  conductor  through  the  tie  wire  should  the 
former  break. 

The  above  tests  are  particularly  desirable  with  built-up  insulators 
in  order  to  be  certain  that  the  parts  will  not  separate.  With  such 
insulators,  it  would  also  be  well  to  test  them  in  tension  along  the  axis 
of  the  pin.  In  transmission  lines  crossing  depressions,  such  an  up- 
ward pull  is  not  infrequently  exerted  on  the  insulator. 
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A  communication  on  Mr.  Blackwcll's  paper  from  Mr.  M.  H.  Gerry, 
Jr.,  said  that  several  important  matters  in  connection  wtih  the  test- 
ing of  high-vohage  insulators  were  not  touched  upon.  Insulators 
are  tested  for  two  purposes :  First,  to  determine  the  design,  shape, 
material  and  dimensions  best  suited  for  a  given  voltage  and  separate 
conditions;  and  second,  as  a  matter  of  routine  to  determine  if  man- 
ufacturers have  complied  with  specifications  regarding  material 
and  workmanship.  There  can  be  no  complete  set  of  tests  to  cover 
the  first  purpose,  as  such  tests  are  not  only  a  matter  of  experiment, 
but  also  of  skill  and  judgment  in  properly  interpreting  the  results 
of  the  tests  in  relation  to  service  conditions.  The  testing  of  in- 
sulators for  the  second  purpose  is  comparatively  simple.  For  glass 
insulators  it  is  usually  sufficient  to  inspect  them  for  physical  defects 
and  incorrect  dimensions  and  a  certain  percentage  should  also  be 
tested  for  proper  annealing  and  mechanical  strength.  A  mechanical 
analysis  of  the  glass  of  a  few  of  the  insulators  is  also  desirable. 
Electrical  tests  of  glass  insulators  are  unnecessary  as  the  physical 
inspection  will  reveal  anything  that  should  be  found  by  an  electrical 
test.  Owing  to  many  defects  being  covered  by  the  glaze  for  very 
high  voltages,  porcelain  insulators  should  be  tested  electrically  and 
also  carefully  inspected  during  the  process  of  manufacture  before 
the  glaze  is  applied.  This  is  especially  desirable  for  insulators  built 
up  of  several  parts  and  cemented  together  by  glaze  or  other  material, 
as  defects  in  this  type  are  difficult  to  detect  even  by  electrical  tests. 

Referring  to  Mr.  Blackwell's  remark  that  -the  puncture  test  of 
insulators  with  twice  the  potential  between  wires  is  generally  de- 
sirable where  the  insulators  are  to  be  exposed  to  severe  lightning 
strains,  Mr.  Mcrshon  said  that  he  does  not  consider  the  latter  an 
important  point,  since  lightning  will  flash  around  but  will  not  punc- 
ture an  insulator.  In  tests  of  glass  used  in  insulators  he  has  never 
found  that  it  dififered  in  any  way  from  ordinary  glass.  Mr.  Lincoln 
took  issue  with  the  statement  that  glass  insulators  do  not  need 
testing  beyond  usual  inspection.  He  cited  an  incident  where  in- 
sulators were  inspected  mechanically,  but  did  not  give  a  voltage  test, 
where  quite  a  number  broke  down  in  actual  service,  the  defects  of 
which  would  have  been  revealed  by  a  voltage  test.  Mr.  Lincoln 
agreed  with  Mr.  Mershon  that  there  is  not  much  danger  of  insulators 
breaking  down  from  lightning  strains.  In  reply  to  an  inquiry,  Mr. 
Mershon  said  that  between  glass  and  porcelain,  the  only  advantage 
the  latter  has  over  the  former  is  that  of  mechanical  strength,  and 
sometimes  it  does  not  have  even  this  advantage.  However,  in  com- 
plex forms  the  porcelain  insulator  is  cheaper  than  the  glass  one 
owing  to  the  difficulties  in  constructing  those  of  glass  due  to  unequal 
cooling.  As  to  the  advantage  claimed  for  porcelain  over  glass  on 
account  of  less  hygroscopic  effect,  he  considered  that  in  most  power 
transmissions  the  leakage  will  dry  up  any  moisture  that  should  be 
deposited. 

Mr.  T.  A.  W.  Shock  agreed  with  Mr.  Blackwell  that  in  testing 
insulators  the  testing  voltage  should  be  at  least  three  times  that 
of  the  ordinary  line  voltage.  Mr.  Waterman  criticized  Mr.  Black- 
well's  proposition  to  test  separately  the  parts  of  the  double  insulator, 
as  this  would  practically  bar  out  this  type.  Moreover,  in  the  baking 
or  vitrifying  of  the  two  parts  it  is  not  desirable  to  take  the  entire 
shrinkage  out  on  the  first  heat  and  consequently  if  the  insulators 
are  to  be  tested  before  being  filled  by  glaze  and  vitrified,  they  are 
not  tested  at  all  in  their  final  condition.  Furthermore,  there  is  more 
or  less  chance  of  getting  sound  porcelain  in  double  insulators  since 
the  porcelain  would  be  thinner.  If  the  insulators  stand  up  w^ell 
under  the  mechanical  test  and  show  a  glaze  substantially  free  from 
large  air  spaces,  they  will  usually  stand  up  under  the  electrical  test 
exceedingly  well. 

Mr.  Thomas  referred  to  the  importance  of  annealing  glass  in- 
sulators and  said  that  the  breakage  of  such  insulators  during  rain 
may  more  often  be  due  to  sun  exposure  on  one  side  of  a  poorly 
annealed  specimen  than  to  electrical  operation.  He  suggested  that 
some  tests  should  be  gotten  up  to  determine  w-hen  glass  is  properly 
annealed.  Mr.  Chesney  agreed  with  Mr.  Thomas  and  referred  to 
some  experience  in  California  in  which  very  large  insulators  are 
used ;  after  a  very  cool  night  they  would  drop  ofif  when  the  sun 
struck  them  on  one  side.  Mr.  Mershon  said  he  did  not  entirely  agree 
with  Mr.  Blackwell  concerning  the  use  of  one  transformer  for  testing 
purposes.  A  series  of  transformers  need  not  affect  bad  regulation 
or  seriously  distort  the  wave  form,  and  such  a  testing  set  has  a  very 
great  advantage  in  that  a  transformer  breakage  is  much  less  serious 
than  in  the  case  of  the  single  testing  transformer.  He  could  not 
agree   either  that   insulators   should  necessarily   be   tested   on    iron 


pins,  since  such  a  pin  is  likely  to  be  the  means  of  putting  upon  the 
insulators  a  mechanical  strain  out  of  all  proportion  to  any  which  it 
will  meet  with  in  practice  if  installed  upon  a  wooden  pin.  An  in- 
sulator which  will  stand  up  well  uijder  a  salt  water  test  will  often 
break  down  quickly  when  it  is  on  a  metal  pin.  Mr.  Mershon  con- 
siders that  the  wooden  pin  should  not  be  condemned  for  any  use 
where  there  is  apt  to  be  no  trouble  from  burning;  if  the  insulator 
is  good  enough  to  prevent  burning,  a  wooden  pin  may  be  used  unless 
there  be  some  mechanical  requirement  which  it  cannot  meet.  He 
considered  that  any  new  type  of  insulator  should  be  given  a  test 
while  water  is  being  sprayed  thereon  in  imitation  of  rain.  If  a 
wooden  pin  is  used  in  this  test,  it  should  be  covered  with  tin  foil 
from  a  point  inside  the  body  nearest  the  pin  to  a  point  two  or  three 
inches  below,  the  voltage  being  applied  between  the  foil  and  a  wire 
around  the  neck  of  the  insulator,  representing  the  line  wire.  Mr. 
Mershon  said  that  it  had  been  his  practice  to  adjust  the  spray  for  a 
precipitation  of  one  inch  in  five  minutes. 

Mr.  W.  L.  Waters,  in  a  communication  referred  to  the  fact  that 
the  form  of  potential  wave  given  by  modern  alternators  differs  very 
much  from  a  sine  wave,  the  worst  case  being  that  of  the  three- 
phase  alternator  having  three  slots  per  pole ;  in  this  case  the  wave 
form  shows  pronounced  harmonics  of  five  and  seven  times  the  fun- 
damental frequency.  However,  few  commercial  machines  having 
wave  forms  which  would  affect  insulators  are  now  seldom  met  with. 
An  insulator  will  stand  momentarily  a  voltage  strain  that  if  con- 
tinued long  enough  will  break  it  down,  and  this  time  effect  is  most 
marked  in  solid  insulators,  not  applying  to  air.  Porcelain  insulators 
will  stand  a  much  higher  potential  if  applied  instantaneously  than 
they  will  if  applied  continuously,  and  are  practically  unaffected  by 
wave  form. 

The  "Transposition  and  Relative  Location  of  Power  and  Telephone 
Wires"  was  the  title  of  a  paper  by  Mr.  Paul  M.  Lincoln.  In  open- 
ing the  subject,  to  illustrate  the  extraordinary  sensitiveness  of  the 
telephone  receiver,  Mr.  Lincoln  quoted  an  authority  to  the  effect 
that  the  energy  in  a  i6-cp  incandescent  lamp  is  sufficient  to  produce 
an  audible  sound  in  thirty  billion  receivers.  Three  ways  in  which 
telephone  circuits  may  be  disturbed  by  high-tension  circuits  are  by 
electromagnetic  induction,  electrostatic  induction  and  leakage.  The 
electromagnetic  effect  may  be  entirely  neutralized  by  transposing 
the  telephone  wires  rgardless  of  whether  the  transmission  wires 
are  transposed  or  not,  and  a  system  of  transposition  which  is  clesigned 
to  correct  electromagnetic  induction  will  also  correct  electrostatic 
induction. 

Although  a  proper  system  of  transposition  will  prevent  the  estab- 
lishment of  an  induced  e.m.f.  between  circuits,  it  does  not  neces- 
sarily prevent  the  telephone  wires  from  assuming  a  potential  which 
differs  from  that  of  the  earth.  A  grounded  power  line  may  cause 
a  potential  between  the  telephone  wires  and  ground  which  will  reach 
well  into  thousands  of  volts,  and  even  a  bad  power  line  insulator 
may  cause  an  e.m.f.  measured  by  hundreds  of  volts.  This  voltage 
strain  comes  not  between  the  telephone  wires,  but  between  them  and 
the  ground.  When  it  is  realized  that  the  potential  between 'the  tele- 
phone lines  and  ground  may  be  as  high  as  30  per  cent,  of  the  poten- 
tial between  power  wires,  the  importance  of  insulation  will  be  appre- 
ciated. The  insulation,  however,  should  extend  throughout  the 
entire  line,  as  there  is  little  use  in  providing  high  insulation  of  poles 
and  then  inside  buildings  attach  the  telephone  wires  direct  to  wood- 
work w-hich  may  be  damp  or  to  an  instrument  mounted  on  a  damp 
wall,  or  include  in  the  circuit  a  lightning  arrester  breaking  down  at 
300  volts,  as  the  standard  telephone  lightning  arrester  is  expected 
to  do. 

So  far  as  the  telephone  line  is  concerned,  transposition  of  the 
power  w'ires  is  not  so  important.  An  untransposed  power  line' can- 
not induce  either  electrostatic  or  electromagnetic  effects  between 
two  transposed  telephone  wires,  but  only  between  these  two  wires 
and  ground.  If  the  telephone  line  is  insulated  to  meet  the  worst  con- 
ditions, it  will  be  ample  to  meet  the  normal  conditions  of  an  un- 
transposed power  line. 

The  series  telephone  is  particularly  objectionable  for  use  on  a 
circuit  in  which  static  induction  takes  place  to  any  great  extent,  and 
bridge  circuits  only  should  be  used  where  the  lines  are  run  in  the 
vicinity  of  power  lines.  The  capacity  of  telephone  wires  to  earth 
should  be  made  as  great  as  possible  and  that  of  power  wires 
to  earth  as  small  as  possible.  To  decrease  the  possible  potential 
of  telephone  wires  to  more  than  normal,  one  must  either  de- 
crease the   capacity  of   the  power   wire,   telephone   wire  condenser 
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or  iiurciisc  the  c;i|iiuit>  of  llic  earth  wire,  carlh  condenser,  or  both. 
This  may  be  accomplished  by  increasing  ihe  distance  between  power 
and  telephone  wires  and  decreasing  the  distance  between  telephone 
wires  and  earth.  One  or  more  gruiind  wires  may  be  run  in  close 
pru.ximily  to  the  telephone  wires,  thereby  increasing  the  capacity  of 
the  telephone  wire-earth  condenser  to  almost  any  desired  limit.  Hy 
this  means  the  possible  potential  between  telephone  wires  and  earth 
may  be  brought  within  limits  where  it  may  be  taken  care  of  with 
safely. 

In  the  discussion  of  Mr.  Lincoln's  paper  a  communication  was 
read  by  Mr.  M.  U.  (Jerry.  Jr.,  who  said  that  there  is  no  especial 
difliculiy  in  installing  a  telephone  circuit  which  will  give  satisfactory 
service  and  reasonable  safety  on  a  polo  line  carrying  from  50,000  to 
60,000  volts.  In  addition  to  the  reciuisitcs  mentioned  by  Mr.  Lincoln, 
there  might  be  added  the  use  of  certain  safety  devices  to  reduce  the 
danger  in  handling  the  telephones.  Mr.  Gerry  considers,  however, 
that  in  addition  to  transposing  the  telephone  wires,  it  is  desirable 
also  to  transpose  the  main  power  circuits  in  order  to  reduce  to  a 
minimum  the  voltage  to  ground  on  the  telephone  circuits ;  but  a 
few  transpositions  of  the  power  circuits  are  required  and  the  service 
is  materially  improved  thereby.  Where  there  is  considerable  light- 
ning, the  telephone  circuits  should  be  protected  by  lightning  arresters 
of  a  design  similar  to  those  used  on  lighting  circuits.  The  Missouri 
River  Tower  Company  regularly  maintains  a  very  satisfactory  tele- 
phone service  on  its  50.000-volt  transmission  lines  over  a  distance 
of  64  miles.  Mr.  Lincoln  said  that  a  telephone  line  ought  to  be  so 
installed  that  it  will  at  all  times  operate  even  if  one  leg  of  the  power 
line  is  dead  grounded.  If  it  will  operate  under  these  conditions,  it 
will  operate  under  the  normal  conditions  of  an  untransposcd  power 
line,  since  the  normal  static  potential  induced  in  the  telephone  line 
by  an  untransposcd  power  line  is  vastly  less  than  that  which  will  be 
induced  by  grounding  the  power  line. 

Mr.  Mershon  said  that  assuming  the  electromagnetic  and  electro- 
static etTects  as  of  constant  potential,  telephones  should  be  wound 
for  as  high  a  resistance  as  possible.  Me  did  not  agree  in  the  objec- 
tion against  the  use  of  series  telephones,  for  they  will  operate  prop- 
erly if  connected  at  even  transpositions,  and  shunt  instruments  should 
be  connected  in  the  same  manner.  Instead  of  running  a  grounded 
wire  in  proximity  to  telephone  lines,  auto-transformers  may  be 
connected  across  the  telephone  lines  at  a  number  of  points,  preferably 
at  each  of  the  telephone  stations,  each  having  its  middle  point  con- 
nected to  ground.  Such  a  device  would  protect  the  users  of  tele- 
phones from  disagreeable  and  dangerous  shocks,  whether  due  to 
crosses,  leakage  or  electrostatic  induction,  and  would  also  help  to 
minimize  disturbances  due  to  ground. 

Mr.  P.  H.  Thomas  considered  that  the  trouble  on  telephone  cir- 
cuits is  chiefly  due  to  electrostatic  induction ;  there  will  also  be  a 
momentary  disturbance  if  there  is  a  discharge  from  a  lightning 
arrester  or  any  static  discharge  in  the  neighborhood.  He  suggested 
that  it  is  possible  to  insulate  the  telephone  wires  to  30,000  or  40,000 
volts  in  an  extreme  case,  and  at  the  end  of  the  line  connect  to  the 
primary  of  a  transformer,  the  telephone  being  on  the  secondary,  a 
very  high  insulation  between  the  primary  and  secondary  being  pro- 
vided. The  same  result  may  be  possibly  be  accomplished  with 
condensers.  Another  suggestion  was  to  use  for  each  set  of  tele- 
phone wires  a  twisted  pair,  one  wire  of  the  pair  for  the  telephone 
circuit  and  the  other  of  the  pair  grounded ;  this  method  would  make 
a  large  capacity  between  the  telephone  wire  and  ground,  but  would 
not  actually  ground  the  telephone  wire  itself.  Mr.  Thomas  also 
suggested  the  use  of  transmission  wires  themselves  for  sending  sig- 
nals by  connecting  a  high  resistance  between  each  wire  and  a  common 
point,  the  latter  being  connected  to  ground  and  similarly  at  the 
other  end;  a  high-frequency  generator  being  placed  between  the 
ground  and  the  common  connection  at  one  end  of  the  line,  and  the 
same  kind  of  receiving  apparatus  at  the  other.  The  high  frequency 
would  prevent  the  transformers  from  taking  too  much  current.  He 
said  that  at  the  plant  of  Mr.  Gerry  he  saw  sparks  from  ground  to 
telephone  line  something  like  half  an  inch  long,  indicating  perhaps 
20,000  volts.  He  dwelt  upon  the  importance  of  protecting  the  man 
using  the  telephones,  and  Mr.  C.  E.  Skinner  also  emphasized  this 
point.  Proper  arrangements  should  be  made  so  that  the  man  need 
not  touch  anything  which  w^ould  connect  him  with  the  ground. 

Mr.  C.  O.  Mailloux  said  that  he  had  observed  that  a  transmission 
line  may  become  spontaneously  discharged  electrostatically  without 
being  connected  to  any  operating  machinery.  He  noticed  this  about 
a  year  ago  in  Arizona  on  a  25-mile  line,  repeatedly  observing  that 
the   three  wires   would   become   charged   to   a   considerable   tension 


under  \arutus  conditKuis;  if  discharged  by  making  connection  with 
carlh,  they  would  brcoiQc  charged  again.  On  one  occasion  the 
potential  was  so  high  tliat  sparks  of  half  an  inch  length  could  be 
drawn,  and  in  no  case  were  there  any  indications  of  lightning  or 
.storm.  Another  phenotnenon  which  he  noticed  also  at  I'hocnix, 
Ariz.,  is  th:it  a  lightning  arrester  located  at  each  end  of  the  line 
had  generally  a  tendency  to  a  frying  discharge,  which  is  more  pro- 
nounced between  the  lightning  arrester  gap  of  one  line  than  the 
other. 

Mr.  Lincoln  reiterated  that  the  series  telephone  docs  not  give 
good  satisfaction  when  the  circuit  is  run  in  proximity  to  power 
lines,  as  he  has  learned  by  experience.  An  objection  which  he 
brought  against  the  use  of  auto-transformers,  regular  transformers, 
condensers  or  i)ossibly  resistances  employed  to  reduce  the  potential 
lictween  telephone  wires  and  ground  is  that  it  takes  the  charging 
current  off  at  points,  whereas  the  current  induced  in  the  telephonic 
wires  is  distributed  along  the  whole  length;  and  if  taken  off  at  points 
there  will  be  a  flow  of  current  which  would  probably  cause  a  dis- 
turbance in  the  telephone.  Mr.  Mershon  said  concerning  the  use 
of  condensers  on  telephone  lines  that  it  seems  desirable  to  keep  the 
capacity  of  the  lines  as  low  as  possible  to  get  good  operation  from 
the  telephone.  As  to  signalling  with  the  power  lines  themselves, 
it  would  be  better  to  signal  to  neutral  ground  and  receive  messages 
at  corresponding  places  at  the  end  of  the  line.  He  considered  that 
the  objection  of  Mr.  Lincoln  against  the  use  of  an  auto-transformer 
for  each  telephone  does  not  hold,  as  the  current  would  flow  in  the 
same  direction  in  both  lines,  and  the  e.m.f.  induced  in  each  of  the 
telephone  wires  would  neutralize  the  current  as  far  as  the  telephone  is 
concerned. 

Mr.  C.  C.  Chesney  then  presented  a  communication  entitled, 
"Burning  of  Wood  Pins  on  High-Tension  Transmission  Lines." 
He  considered  that  the  success  secured  in  the  operation  of  the  great 
majority  of  transmission  lines  is  due  to  the  good  insulation  of  the 
insulator,  the  insulation  of  the  pin  not  entering;  and  that  for  40,000 
volts  and  higher,  the  insulators  at  present  made  do  not  have  the 
same  factor  of  safety  as  those  for  lower  voltages  offered  by  the  same 
manufacturers.  This  difference  is  due  more  particularly  to  the 
general  shape  of  the  insulator  and  the  dimensions  of  the  insulating 
surfaces  and  petticoats.  In  localities  subject  to  salt  storms,  heavy 
sea  fogs,  or  where  there  are  chemical  factories,  there  has  been  more 
or  less  pin  burning  without  regard  to  the  type  of  .insulator  used 
or  to  the  potential  of  the  system.  In  one  case,  owing  to  deposit  on 
insulators  from  a  neighboring  chemical  factory,  trouble  w-as  experi- 
enced from  the  burning  of  pins  at  440  volts,  though  10,000-volt 
insulators  were  used.  The  paper  includes  engravings  of  insulators 
and  pins  to  illustrate  the  discussion  on  the  causes  of  the  burning 
out  of  the  latter.  The  conclusion  of  the  paper  is  that  the  evidence 
presented,  while  not  conclusive,  points  to  the  advisability  of  using  iron 
pins  with  modern  insulators  properly  chosen  for  the  line  potential. 

In  the  discussion  of  Mr.  Chesney's  paper  a  communication  was 
read  from  Mr.  M.  H.  Gerry,  Jr.,  who  stated  that  in  his  experience, 
where  burning  of  insulator  pins  has  occurred  it  has  been  due  to 
leakage  of  current  from  the  surface  of  insulators  coupled  with  re- 
sistance conditions  in  the  pin  such  that  sufficient  heat  is  developed 
to  char  the  wood.  A  thoroughly  dry  wooden  pin  15  in.  long  will 
stand  indefinitely  100,000  volts,  while  a  green  pin  the  same  length 
will  break  down  very  quickly  under  1,000  volts.  Paraffining  the 
pins  on  the  outside  or  coating  them  with  asphaltum  pafnt  or  linseed 
oil  is  of  no  value.  If  the  pins  when  thoroughly  dry  are  dipped  into 
an  insulatig  material,  they  may  be  given  a  high  insulation.  In 
order  to  prevent  burning  of  pins,  they  should  have  either  very  high 
or  very  low  resistances.  Mr.  Gerry  said  there  is  nothing  especially 
mysterious  in  the  burning  of  pins  on  high-tension  lines,  as  it  is  merely 
a  matter  of  total  resistance  to  ground  and  the  relative  resistance  of 
insulators,  pins,  cross  arms  and  poles.  Wherever  burning  occurs,  it 
can  be  remedied  by  altering  the  design  of  the  material  or  dimen- 
sions of  the  insulators  and  changing  the  quality  of  the  pins. 

Mr.  H.  W.  Buck  said  he  had  found  many  pins  on  the  Niagara 
transmission  in  which  disintegration  had  occurred  at  the  top  of  the 
pin ;  this  would  crumble  into  white  powder  which,  when  analyzed, 
was  found  to  be  a  nitrate  salt.  This  would  appear  to  indicate  that 
nitric  acid  was  formed  by  the  static  discharge  of  the  pin  and  had 
attacked  the  wood.  He  gave  an  account  of  an  experimental  75,000- 
volt,  single-phase  line,  the  conductors  of  which  were  of  iron  tied 
with  copper  wires.  At  the  end  of  five  months  the  galvanized  iron 
had  turned  black,   although  the  iron   guy  wires   remained  in   their 
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original  bright  condition,  thus  indicating  that  the  blacking  was  not 
due  to  atmospheric  conditions.  It  was  noted  that  the  wire  became  dis- 
colored on  the  surface  to  the  depth  of  several  thousandths  of  an 
inch,  and  the  copper  tie  wire  was  also  attacked  to  a  certain  depth, 
but  not  as  much  as  the  iron;  this  would  appear  to  indicate  that  a 
nitrogen  compound  formed  in  a  thin  layer  around  the  conductor  at 
high  voltage,  due  to  brush  discharges,  and  uniting  with  moisture, 
attacked  the  metal. 

Mr.  Lincoln  considered  that  pins  should  be  treated  with  a  view 
to  preserving  them  and  not  making  insulators  of  them.  Mr.  Mershon 
pointed  out  that  when  pins  burn,  the  insulator,  the  lower  part  of  the 
pin  and  the  cross  arm  have  their  surface  resistance  lowered  by 
moisture  or  otherwise;  but  the  upper  part  of  the  pin,  being  pro- 
tected by  the  insulator,  does  not  have  its  surface  resistance  so  much 
decreased,  the  consequence  being  the  burning  of  the  unprotected  sur- 
face. In  some  cases  the  inner  surface  of  the  insulator  next  to  the 
pin,  and  the  pin  itself,  are  so  well  protected  by  the  insulator  that  the 
current  instead  of  leaking  over  the  surface  of  the  insulator  to  the 
pin,  jumps  in  a  brush  discharge  from  the  edge  of  the  petticoat  to  the 
lower  part  of  the  pin.  Mr.  Mershon  mentioned  three  possible  rem- 
edies for  trouble  due  to  charring  pins,  as  follows :  First,  making 
the  design  and  pins  of  the  insulator  such  that  for  all  conditions  the 
surface  resistance  will  be  so  high  as  to  control  the  leakage  and 
keep  it  below  a  point  which  cannot  harm  the  pin.  Second,  make  the 
pins  fire-proof,  but  non-conducting.  Third,  make  the  pins  con- 
ducting. 

The  latter  remedy  involves  the  use  of  iron  pins.  Mr.  Mershon 
thinks,  however,  that  there  is  a  chance  of  trouble  from  the  use 
of  iron  pins  due  to  the  unyielding  character  of  both  the  iron  and 
the  porcelain  or  glass,  and  their  widely  different  coefficients  of 
expansion.  The  use  of  a  wooden  thread  upon  iron  pins  may  still 
permit  charring.  If  a  wooden  cross  arm  is  used  with  an  iron 
pin,  the  seat  of  the  charring  trouble  may  be  transferred  to  the  cross 
arm,  unless  the  pins  be  connected  by  a  conductor.  It  would  seem 
better  to  make  the  design  of  the  insulator  such  as  to  protect  the 
pin. 

Mr.  De  Muralt  said  that  in  Europe  practically  all  high-potential 
installations  use  iron  pins,  and  quite  frequently  the  poles  are  con- 
structed entirely  of  iron,  the  only  insulation  relied  upon  being  that 
of  the  pole  insulator.  He  does  not  think  that  much  difficulty  will 
be  found  from  mechanical  strains;  and  if  there  is,  a  way  to  avoid 
such  strains  is  to  fix  the  pin  into  the  insulator  by  means  of  a  cement 
that  will  take  up  such  strains.  In  a  great  many  installations  with 
which  he  is  familiar,  such  a  cement  is  made  of  a  mixture  of  litharge 
and  glycerine.  He  considers  that  the  best  plan  is  to  put  the  entire 
insulation  into  the  insulator,  and  then  let  the  rest  of  the  pole  take 
care  of  itself.  He  referred  to  two  installations  operating  at  26,000 
volts,  which  use  American  glass  insulators  on  iron  pins  and  iron 
poles ;  and  another  one  of  25,000  volts  using  porcelain  insulators. 
None  of  these  installations  has  given  any  trouble  whatever. 

Mr.  W.  N.  Smith  said  that  the  question  of  cost  will  usually  govern. 
Iron  poles,  for  example,  in  this  country  cost  anywhere  from  $30 
upward  as  against  from  $7  to  $20  for  wooden  poles.  The  kind  of 
pin  also  affects  the  cost  of  the  cross  arm,  and  where  lumber  is  high 
an  extra  cost  may  run  into  a  good  many  thousand  dollars. 

Mr.  Chesney,  referring  to  the  remarks  of  Mr.  Mershon  in  ref- 
erence to  the  use  of  a  wooden  thread  on  an  iron  pin,  said  that  in 
the  particular  case  which  he  mentioned,  the  burning  was  not  serious, 
simply  consisting  of  a  puncture  in  the  thread  at  one  point.  He  said 
that  litharge  and  glycerine  had  been  used  to  some  extent  for  iron 
pins  in  this  country,  but  lately  Portland  cement  has  been  substi- 
tuted. One  of  the  largest  new  transmission  lines  now  being  erected 
in  Mexico  uses  Portland  cement  and  iron  pins  and  instead  of  iron 
poles,  iron  towers  will  be  used  having  a  distance  between  the  in- 
sulators of  from  420  to  500  ft. 

Prof.  W.  S.  Franklin  exhibited  a  model  by  means  of  which  the 
distribution  of  e.m.f.  or  current  along  a  single-phase,  alternating- 
current  transmission  line  can  be  illustrated.  It  rests  upon  the  prin- 
ciple that  a  helical  line  drawn  on  a  transparent  cylinder  rotating 
about  its  axis  appears  to  an  observer  looking  at  it  from  one  side  as 
a  wave  line  traveling  along  the  axis.  A  rotating  right-handed  helix 
would  represent  the  e.m.f.  or  current  waves  and  a  left-handed  helix 
rotating  in  the  same  direction  along  the  axis  would  represent  the 
e.m.f.  or  current  waves  reflected  back  from  the  receiver,  the  condi- 
tion applying  to  a  line  having  neither  resistance  nor  leakage.  By 
choosing  a  helix-like  line  satisfying  an  equation  given  in  the  paper. 


the  model  may  be  made 'to  illustrate  a  transmission  line  having  in- 
ductance, capacity,  resistance  and  leakage. 


An  Inventor,  a  Wheel  and  an  Airship  to  Run  to  Mars. 


By  F.  A.  Shepard. 

The  writer  is  a  poor  inventor  who  has  worked  years  on  a  wheel 
and  only  recent  discoveries  in  the  scientific  inventions  of  to-day  has 
enabled  him  to  get  power  out  of  it  to  run  a  special  kind  of  motor.  It 
is  no  humbug,  you  can  rest  assured,  but  I  cannot  give  away  the 
secret  of  the  detail  parts  without  some  other  inventor  gobbles  it 
up  and  claims  it  with  some  little  improvement  as  his  own  idea.  It 
is  a  magnetic  wheel  that  will  run  of  itself  and  also  by  wind,  at  the 
same  time.  This  wheel  would  run  for  years  or  until  it  clogged  up 
with  oil.  It  would  have  power  enough  to  run  two  fan  wheels  to 
propell  a  20-ft.  airship  at  the  rate  of  about  100  miles  an  hour,  per- 
haps more,  but  not  against  the  wind.  The  airship  would  be  the 
shape  of  a  sun  fish  almost  and  feather  to  the  wind  and  point  upward. 
It  would  be  built  in  six  sections  of  aluminum,  glass  and  mica. 
The  wheel  has  a  hollow  rim  and  spokes,  has  drop  magnets  inside, 
and  a  wrought-iron  ball;  also  a  small  quantity  of  radium.  The 
dropping  and  raising  of  the  magnets  cause  the  wheel  to  revolve  (we 
do  not  propose  to  give  the  secret  details).  The  spokes  of  the  wheel 
are  feathered  with  a  wind  fan  that  will  cause  the  wheel  to  revolve 
also,  but  we  do  not  depend  on  that,  but  on  the  magnets  and  the  ball 
and  the  radium.  Once  set  the  wheel  has  got  to  revolve  and  in  turn 
gives  off  electromagnetic  power  to  two  small  motors  that  run  the 
fan  wheels. 

This  wheel  was  first  invented  in  1876,  but  had  no  power  until  two 
new  inventions  recently  discovered  came  out.  Now  the  power  is  at 
hand;  radium  is  one  that  makes  it  work  and  keeps  it  working  over 
and  over  again.  Once  on  the  move  the  wheel  cannot  stop  of  itself. 
This  wheel  would  send  a  20-ft.  airship  to  another  planet.  It  can  be 
done  now.  t  a 

Iowa  Telephone  Association. 


The  seventh  annual  meeting  of  the  Iowa  Telephone  Association 
was  held  in  the  Ordinary  of  the  Savery  House,  Des  Moines,  March 
10  and  II.  The  report  of  the  committee  on  credentials  showed  that 
about  seventy  companies  had  paid  dues  and  were  entitled  to  vote. 
The  Treasurer's  report  showed  a  comfortable  balance  in  the  bank. 
The  annual  address  of  President  U.  S.  Alderman  called  attention  to 
the  Association's  work  in  the  past  and  in  a  measure  outlined  its 
future  course  and  the  need  of  co-operation  among  the  independent 
telephone   men  of  the  state. 

The  programme  executed  and  list  of  papers  follows :  "Cedar 
Poles,"  B.  J.  Carney,  Grinnell ;  "A  New  Set  of  Arbitration  Rules," 
U.  S.  Alderman,  Nevada ;  "The  Recent  Supreme  Court  Decision," 
J.  C.  Hume,  Des  Moines;  "A  Uniform  System  of  Toll  Accounts," 
Miss  Flora  B.  Herr,  Ottumwa.  "The  Rules  for  Arbitration"  were 
referred  to  a  committee  and  were  reported  back  and  adopted  by 
the  association  without  change.  They  are  very  complete  and  will 
doubtless   aid  in   settling   many   controversies. 

Mr.  Hume's  address  was  of  special  interest  as  many  companies  are 
affected  by  the  decision  of  the  Supreme  Court,  which  is  that  com- 
panies doing  business  prior  to  October,  1897,  have  the  right  to  oc- 
cupy the  streets  and  alleys  of  incorporated  towns  without  franchise 
from  the  municipality.  Mr.  Hume  represented  the  apellee  in  the 
case  and  was  therefore  thoroughly  qualified  to  handle  the  subject. 

Following  Miss  Herr's  paper  the  Association  decided  to  attempt 
to  unify  the  toll  account  system  by  bringing  together  toll  operators 
from  various  exchanges  and  giving  them   uniform   instructions. 

The  following  officers  were  elected :  President,  H.  S.  Herr, 
Ottumwa;  vice-president,  J.  C.  Sullivan,  Creston;  secretary-treas- 
urer, Charles  C.  Deering,  Des  Moines.  Executive  Committee — 
H.  S.  Herr,  Ottumwa,  H.  C.  Raney,  Fairfield.  Geo.  N.  Bandy,  Des 
Moines,  U.  S.  Alderman,  Nevada  J.  S.  Bellamy,  Knoxville.  The  fol- 
lowing arbitration  committee  was  appointed  :  J.  S.  Bellamy,  Knox- 
ville. A.  T.  Presson,  Iowa  City.  U.  S.  Alderman,  Nevada.  The 
meetings  were  well  attended;  the  manufacturers  and  supply  men 
made  good  exhibits  and  the  convention  was  a  success. 
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IIy  Ci.iNroN  1'aul   I'dwnskni). 


tLKCTRIC   FURNACE. 

Mr.  tliailes  S.  Hnullcy,  of  New  York,  patciit.s  a  iiiodifitti  form 
of  the  rotary  type  of  cuiitimious  electric  furnace,  the  iiiiprovcincnl 
con.sisting  in  providing  the  several  sections  which  constitute  the 
rotating  ilruni  or  annulus  with  lining  plates  of  carbon  or  graphite, 
the  idea  being  that  these  refractory  faces  will  permit  the  fusing  oper- 
ation to  be  extended  throughout  the  entire  body  of  the  charge  with- 
out injury  to  the  furnace  structure,  instead  of  being  confined  to  the 
central  portion  as  heretofore.  It  has  been  customary  to  leave  por- 
tions of  the  charge  adjacent  to  the  walls  as  a  protection  against  the 
intense  heat  of  the  converted  mass,  and  it  is  argued  that  this  involves 
waste  not  only  of  the  raw  material,  but,  through  the  necessity  for 
freeing  the  product  from  the  unconverted  or  partially  converted 
charge  of  the  finished  product.  However,  a  carbon  or  graphite-lined 
furnace  is  not  new  in  the  art.  The  present  construction  is  pre- 
sumably intended  for  the  manufacture  of  calcium  carbide. 

PKOUUCTION   OF  ELECTROLYTIC  CAUSTIC. 

Mr.  Ernest  A.  Le  Sueur,  of  Sault  Ste.  Marie,  Canada,  patents  an 
electrolytic  method  involving  the  use  of  a  caustic  cell  comprising 
anode  and  cathode  compartments  separated  by  a  diaphragm  of 
asbestos.  The  diaphragm  is  vertical  and  the  cathode  of  wire  net  is 
in  contact  with  it  and  supported  by  a  frame  of  slate.  The  anode 
compartment  is  filled  with  the  solution — brine — to  be  decomposed 
and  the  cathode  compartment  with  water  in  which  the  caustic  dis- 
solves as  formed,  the  level  of  the  liquid  being  maintained  somewhat 
higher  in  the  anode  compartment  in  order  to  secure  a  regulated  flow 
through  the  diaphragm  and  cathode. 

The  invention  is  directed  to  the  reduction  of  diffusion  from  the 
cathode  to  the  anode  side  through  the  diaphragm,  and  consists  in 
adding  continuously  to  the  liquid  in  the  cathode  compartment  cold 
water,  thereby  displacing  an  equal  volume  of  the  alkaline  solution. 
The  effect  is  two-fold,  first  a  dilution  of  the  alkali  in  the  negative 
compartment,  whereby  an  equal  volume  diffused  through  the  dia- 
phragm carries  less  caustic,  and  second  a  reduction  of  the  tempera- 
ture whereby  the  diffusion  itself  becomes  less  rapid.  It  follows,  of 
course,  from  the  first  effect  that  the  caustic  lye  obtained  as  the 
product  of  the  cell  is  less  concentrated  than  would  otherwise  be 
the  case. 

METHOD   OF   HEATING    MATERIAL. 

Mr.  Acheson  patents  a  method,  the  purpose  and  effect  of  which  is 
expressed  as  follows  in  one  of  the  claims:  "The  method  of  con- 
ducting reactions  which  proceed  under  definite  temperature  condi- 
tions, which  consists  in  maintaining  within  a  mass  of  material  regions 


METHOD    OF    HEATING    MATERIAL. 

of  definite  maximum  and  of  minimum  temperature,  both  of  which 
are  comprised  within  the  temperature  limits  of  the  reacton,  whereby 
the  operation  is  conducted  throughout  the  entire  mass  of  the  material 
under  treatment."  The  specific  example  given  is  an  interesting 
one,  being  the  production  of  the  amorphous  compound  technically 
known  as  "white-stuff" — a  body  consisting  largely  of  silicon  and 
carbon,  and  formed  incidentally  and  in  relatively  small  quantity  in 
the  carborundum  furnaces. 

As  shown  in  the  accompanying  drawing  indicating  the  relation  of 
the  several  materials  remaining  in  the  furnace  at  the  close  of  the 
ordinary  carborundum  operation,  a  is  the  carbon  core,  b  the  sur- 
rounding mass  of  carborundum  and  d  the  unconverted  charge.  The 
narrow  strip  indicated  by  c  is  the  "white-stuff,"  and  the  fact  that 
the  region  in  which  it  is  found  is  so  limited  indicates  that  the  differ- 
ence between  the  temperature  at  which  it  forms  and  that  at  which 


it  decomposes  is,  relatively  spi-akuig,  but  slight.  Mr.  Achcson's 
nnmediate  problem  was  to  construct  a  furnace  in  such  manner  that 
these  upjirr  and  lower  temperature  limits  should  not  be  transgressed, 
so  that  the  entire  body  of  the  charge  might  be  converted  into  "whitc- 
slulT." 

Ihe  furnace  now  described  by  Mr.  Acheson  utilizes  a  series  of 
C(|ually  spaced  carbon  cores  distributed  throughout  the  body  of  the 
charge,  the  distances  between  the  cores  being  so  related  to  the  heat 
developed  within  them  and  to  the  heat-conductivity  of  the  charge, 
that  while  llic  regions  of  maximum  temperature  around  the  cores 
do  not  exceed  the  upper  limit  of  the  reaction,  the  intermediate 
minima  do  not  fall  below  the  degree  of  temperature  requisite  fur  the 
production  of  the  compound.  l!y  this  arrangement,  as  will  readily 
be  understood,  the  formation  of  the  compound  occurs  throughout 
the  body  of  the  charge.  ■> 

Electric  furnaces  have,  of  course,  hitherto  been  constructed  with 
a  plurality  of  resistance  rods,  but  this  is  quite  distinct  from  the 
present  invention.  The  conception  of  a  relation  such  as  is  now 
disclosed  is  a  novel  one. 


New  Telephone  Patents. 


The  majority  of  the  patents  bearing  the  date  of  March  24  relate 
to  receiver  holders.  No  less  than  four  of  these  appear,  ranging 
from  the  simplest  semi-flexible  support  to  fairly  complicated  affairs 
having  automatic  switching  and  other  functions  to  perform.  Some 
lime  since  conmient  was  made  upon  the  relatively  great  number  of 
patents  which  are  appearing  covering  these  devices  for  relieving  one 
of  the  labor  of  holding  the  receiver  during  conversation.  At  that 
time  the  encouragement  to  leave  the  receiver  "off  the  hook,"  which 
such  devices  give  to  the  subscriber,  was  noted.  In  no  less  than  three 
of  the  present  devices  this  defect  is  largely  overcome. 

Two  of  the  new  receiver  holders  invented  respectively  by  F.  J. 
Becker  and  D.  W.  Shiek  are  based  upon  the  same  principles,  differing 
only  in  the  manner  in  which  the  apparatus  is  constructed.  Both  use 
a  base  adapted  to  be  secured  to  the  wall  near  a  telephone  wall  set, 
which  base  carries  a  receiver-supporting  arm,  extending  in  a  sub- 
stantially horizontal  direction  and  pivoted  about  a  vertical  axis. 
A  spiral  spring  surrounding  the  pintle  of  the  hinge  normally  main- 
tains the  mouth  of  the  receiver  nearer  the  center  line  of  the  trans- 
mitter than  convenient  for  use.  Thus,  when  one  places  his  mouth 
in  position  before  the  transmitter  for  speaking,  his  ear  will  engage 
the  receiver  and  force  it  away  from  the  normal  position  against 
the  spring.  This  action  serves,  by  means  of  linkages,  to  operate 
the  telephone  switch-hook  just  as  though  the  receiver  had  been 
removed  from  it  at  that  instant.  Again,  just  as  soon  as  the  pressure 
upon  the  receiver  is  removed  the  supporting  arm  returns  and  de- 
presses the  hook.  For  the  purpose  of  enabling  one  to  hold  the  line, 
both  inventors  provide  gravity  locks,  which,  when  set  by  hand,  will 
retain  the  receiver  arm  in  an  intermediate  operative  position.  When, 
however,  the  pressure  is  again  applied  to  the  receiver,  the  lock  auto- 
matically releases. 

J.  P.  Riedinger  is  the  inventor  of  a  third  of  the  new  holding  arms. 
This  is  only  applicable  lo  magneto  instruments  wherein  it  is  neces- 
sary to  call  and  clear  out  by  magneto  generator.  Mr.  Riedinger 
dispenses  with  the  usual  magneto  crank,  arranging  his  receiver- 
supporting  arm  so  that  it  will  operate  the  magneto  when  being  moved 
either  to  or  from  the  listening  position.  The  pivoted  receiver  arm 
swings  in  a  vertical  plane,  carrying  with  it  a  sector  gear.  Engaging 
w'ith  this  gear  are  two  trains,  one  direct  and  one  reverse,  connected 
to  the  magneto  shaft  by  right  and  left-hand  ratchets  respectively. 
The  receiver  arm  also  carries  the  contact  springs  which  control  the 
talking  circuits.  The  device  is  unnecessarily  complicated  by  the 
supposition  that  a  magneto  must  be  operated  solely  in  one  direction. 
There  seems  to  be  no  necessity  of  imposing  such  a  condition,  espe- 
cially when  attended  by  considerable  expense. 

The  fourth  receiver-holding  arm  is  of  the  simplest  sort,  comprising 
a  base  and  two  adjustable  arms.  The  main  arm  moves  about  an  axis 
substantially  parallel  to  that  of  the  transmitter  arm  hinge,  while  the 
second  arm  moves  in  a  plane  parallel  to  the  wall.  The  patent  for 
this  arm  is  granted  to  Sigmund  Konigstein,  of  San  Francisco. 

A  reissued  patent  covering  the  special  receiver  circuits  devised  by 
Charles  G.  Burke,  of  Brooklyn,  is  also  included  in  the  patent  issue 
of  March  24.  These  circuits  were  noted  at  some  length  in  these 
columns  a  few  weeks  ago. 
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By  Arthur  V.  Abbott,  C.  E. 


DISTRIBUTION. 

THE  pole  line  has  always  been  a  favorite  with  the  telephonist 
from  the  ease  with  which  it  enabled  him  to  reach  sub-stations. 
The  customary  method  of  distribution  has  been  to  drop  olif 
a  pair  of  wires  at  each  station.  This  has  been  usually  accomplished 
by  dead-ending  the  pair  and  attaching  each  side  of  the  drop  wire  to 
a  corresponding  side  of  the  line  by  a  Mclntire  joint  at  the  insulator, 
or  by  clamping  the  drop  wire  to  the  line  wire  by  means  of  a  brass 
or  copper  clamp,  such  as  is  shown  in  Fig.  14.  Neither  of  these 
methods  has  proved  satisfactory,  although  both  are  still  com- 
monly applied.  The  drop  wires  are  usually  more  loosely  strung 
than  the  line  wires,  and  are,  consequently,  greatly  affected  by 
the  wind  and  are  constantly  swaying.  This  tends  to  twist  off  the 
Mclntire,  or  else  to  turn  the  clamp  upon  the  line  wire.  Both  of  these 
actions  operate  to  rupture  either  the  line  wire  or  the  joint  between 
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FIG.    14. — CLAMPS. 


the  line  and  the  drop ;  consequently,  broken  house  connections  are  a 
constant  "bug-bear"  to  the  wire  chief. 

The  increasing  employment  of  aerial  cable  upon  pole  lines  is 
rapidly  multiplying  the  distributing  pole,  and  there  seems  to  be  no 
reason  why  the  distributing  pole  should  not  be  used  as  a  method 
of  distributing  open  wire  as  well  as  aerial  cable.  As  its  name  in- 
dicates, the  line  wires  converge  to  the  distributing  pole,  and  from 


attached  to  its  pair  of  insulators  and  then  swung  in  a  single  span 
to  the  premises  of  the  subscribers  which  it  is  intended  to  serve. 
Samples  of  the  tops  of  distributing  poles  are  shown  in  Figs.  15,  16, 


FIGS.    16    AND    17. — DISTRIBUTING   POLE    TOPS. 

17,  18  and  19,  while  Fig.  20  shows  the  pole  in  process  of  construc- 
tion ;  that  is  to  say,  the  pole  is  erected,  the  ring  in  place,  and  the 
linemen  are  engaged  in  attaching  the  line  and  drop  wires.  Figs. 
16,  17,  18  and  19  are  examples  of  good  construction — 15,  17,  18  and  19- 
being  particularly  commendable,  while  Fig.  21  is  an  illustration  of 
what  not  to  do.'  The  pole,  as  will  be  seen,  is  top-heavy,  and  badly- 
proportioned,  having  a  top  of  greater  diameter  than  that  of  the  pole 


FIG.    15. — DISTRIBUTING   POLE  TOP. 


FIG.    19. — DISTRIBUTING  POLE  TOP. 


FIG.   20. — CONSTRUCTING  A  POLE  TOP. 


it  the  drop  wires  run  to  the  subscribers.  Present  practice  tends  to 
a  distributing  pole,  provided  with  a  circular  ring,  some  five  or  six 
feet  in  diameter,  that  is  placed  upon  the  top  of  the  pole.  This  ring 
is  supplied  with  a  number  of  insulators,  to  which  the  line  wures  run 
and  are  there  dead-ended.  Drop  wires  are  made  usually  of  a  twisted 
pair  of  double-braided   okonite  or  similar  material.     Each   drop   is 


some  feet  beneath  it,  and,  in  general,  is  in  an  exceedingly  disorderly 
and  untidy  condition.  Formerly  it  was  customary  to  construct  the 
pole  ring,  carrying  the  insulators,  of  seasoned  hard  wood,  supported 
upon  iron  braces,  but  recently  designs,  which  are  much  more  me- 
chanical and  substantial,  have  appeared.  Thus  Fig.  22  shows  a  pole 
top  which  is  constructed  by  bending  a  light  channel  into  a  ring,  to 
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which  the  insulators  are  attached  by  bolting  to  the  ring  a  bracket 
pin,  upon  which  the  insulator  is  placed.  The  whole  top  is  then 
secured  to  the  pole  by  bolting  both  by  diametrical  braces  in  the 
inside  of  the  ring,  and  by  the  vertical  braces  extending  from  the 
circumference  to  the  pole.  A  still  more  elaborate  design  is  shown 
in  Figs.  23  and  24.  The  pole  is  provided  with  a  kind  of  cable 
terminal,  the  ten  and  twenty-five-pair  size  being  shown  in  Fig.  24, 
and  fifty-pair  size  complete  erected  upon  the  pole,  in  Fig.  23.  The 
ring  is  composed  of  a  circular  flat  iron  secured  to  the  pole  by  two 
transverse  pipe  braces.  Upon  the  circumference  of  the  ring  in- 
sulators are  bolted,  one  of  each  pair  being  respectively  on  the  top 
and  the  bottom  of  the  ring.  Upon  the  top  of  the  pole  the  cable  box 
is  placed  which  consists  of  vertical  strips,  as  shown  in  the  illus- 
trations, which  are  mounted  between  two  parallel  rings.  The  strips 
are  made  of  hard  rubber,  and  carry  cable  terminals  to  which  the 
protecting  fuses  are  attached,  and  from  which  the  bridle  wires  run 
downwards  to  the  distributing  ring.  A  metal  cover  surmounts 
the  whole  of  the  terminal,  and  protects  it  from  the  weather.  A  near 
view  of  the  top  of  a  distributing  pole  of  this  kind  is  shown  in  Fig. 
IS,  while  Fig.  24  shows  the  top  of  a  ring-distributing  pole,  carrying 
wires  from  an  open  wire  line.  Owing  to  their  importance,  it  is 
necessary  to  be  more  careful  in  the  construction  of  distributing 
poles  than  those  in  the  ordinary  line,  and  the  writer  is  glad  to  note 
that  the  use  of  iron  poles  is  beginning  to  make  some  headway.  Figs. 
25  and  26  show  two  poles  of  this  nature.  Fig.  25  is  a  light  distrib- 
uting pole  of  four  angles,  latticed  together  and  used  by  the  New 
York  and  New  Jersey  Telephone  Company  in  Brooklyn.  Fig.  26 
is  a  much  more  pretentious,  elaborate  and  handsome  pole,  and  is 
■erected  by  the  Twin  City  Telephone  Company  in  Minneapolis.  To 
a  structure  of  this  description  no  exception  can  be  taken,  and  the 
Twin  City  Company  is  certainly  a  pioneer  in  the  excellent  character 
of  the  pole  line  work  which  it  is  doing. 


CURRENT  NEWS  AND  NOTES. 


A.  I.  E.  E.  Boston  Branch. 


At  a  meeting  of  the  Boston  branch  of  the  American  Institute  of 
Electrical  Engineers  March  26,  the  organization  of  the  branch  was 
completed  by  the  election  of  officers,  as  follows:  Chairman,  C.  L. 
Edgar ;  secretary,  Ralph  W.  Eaton.  Executive  Committee — C.  L. 
Edgar.  R.  W.  Eaton,  Dr.  Louis  Duncan,  Dr.  A.  E.  Kennelly  and 
C.  B.  Burleigh.  At  the  meeting  a  paper  was  presented  by  Mr.  James 
F.  McElroy  on  a  new  system  of  train  lighting.  The  papers  of 
Messrs.  Bliss  and  Farnsworth  presented  at  the  February  meeting 
of  the  Institute  were  read  in  abstract  by  Messrs.  Welsh  and  Porter, 
of  the  M.  T.  I.  Electrical  Engineering  Society,  and  discussed  by 
Messrs.  Duncan,  Lee,  Fleming  and  McElroy.  Refreshments  were 
served  after  adjournment. 


Electrical   Instruction  for  Officers  at  Sandy  Hook. 


As  an  aid  in  the  instruction  of  officers  of  the  army  in  electricity 
and  electrical  apparatus,  the  government  has  recently  ordered  from 
the  VVestinghouse  Electric  &  Manufacturing  Company  a  30-kw,  al- 
ternating-current, composite-wound,  belt-driven  generator,  deliver- 
ing two-phase  current  at  220  volts,  and  7,200  alternations,  running 
at  1,200  r.p.m. ;  one  ij^-kw,  direct-current,  direct-connected,  com- 
pound-wound, multipolar  exciter  of  125  volts  and  1,300  r.p.m.,  and 
a  i-hp,  single-phase,  alternating-current  motor  of  200  volts,  7,200 
alternations  and  running  at  1,600  r.p.m.,  together  with  starting  rheo- 
stat and  other  auxiliary  apparatus.  There  is  also  being  supplied  a 
lo-kw  rotary  converter,  two  and  three-phase,  220  volts,  alternating- 
current,  7,200  alternations  and  1,800  r.p.m.  This  rotary  converter 
is  provided  with  an  extended  shaft  for  operation  as  an  alternating- 
current  and  as  a  direct-current  generator,  together  with  two  auto- 
transformers,  which  provide  for  the  raising  of  the  alternating-cur- 
rent voltage  from  175  to  220  volts  when  the  rotary  converter  is  oper- 
ated from  the  direct -current  side;  and  a  direct-current,  i2S-volt, 
compound-wound  multipolar  exciter  of  J^-kw  capacity.  Added  to 
the  above  are  four  yyi-^v/  transformers,  2,200  volts  primary  and 
220  volts  secondary,  arranged  to  operate  on  two-phase  or  three-phase. 
These  are  to  be  installed  at  the  Sandy  Hook  Proving  Ground,  with 
•complete  switchboard  and  detail  parts,  having  recently  been  accepted 
by  Captain  Dunn,  U.  S.  A. 


WIRELESS  TELEGRAPHY  /A'  C///C/JGO.— Experiments  are 
being  made  with  the  use  of  the  wireless  telegraph  between  the  down- 
town offices  of  the  Armour  Company,  of  Chicago,  and  their  offices 
at  the  Union  Stock  Yards,  about  four  miles  distant. 


GERMAN  WIRELESS  TELEGRAPHY.— A  cable  dispatch  from 
Berlin  of  March  31  says :  While  Emperor  William  was  riding 
through  Under  den  Linden  two  or  three  days  ago,  says  a  weekly 
paper,  he  noticed  Director  Rathenau,  of  the  Allgemeine  Elektricitats 
Gesellschaft,  and,  beckoning  him  to  his  side,  the  Emperor  said  it 
lilcased  him  to  see  his  company  had  obtained  from  the  United  States 
(Government  a  contract  to  erect  wireless  telegraph  stations  in  Alaska. 


LITERATURE  FOR  RIVER  PLATE.— 'Yh^  secretary  of  the 
Institution  of  Engineers  of  the  River  Plate,  Buenos  Ayres,  Argentine 
Republic,  writes  us  as  follows :  "The  council  would  esteem  it  a 
favor  if  you  would  kindly  publish  a  notice  in  your  paper  to  the  effect 
that  we  shall  be  pleased  to  receive  catalogues  for  placing  in  our 
library  from  manufacturers,  etc.  These  will  all  be  properly  classified 
and  the  result  is  certain  to  be  beneficial  to  those  who  favor  us  with 
their  catalogues.  Thanking  you  in  advance.  The  address  is  Calle 
475,  B.  Mitre,  Buenos  Ayres. 


MARCONI  IN  ENGLAND.— In  London,  on  March  31,  at  the 
annual  meeting  of  the  Marconi  Company,  Mr.  Marconi  said  he 
attributed  the  criticism  of  his  system  chiefly  to  the  "cable  companies 
and  the  sections  of  the  English  technical  press  controlled  by  the 
cable  companies."  He  announced  that  Lord  Kelvin,  Lord  Rayleigh 
and  Prof.  J.  A.  Fleming,  professor  of  engineering.  University  College, 
London,  were  soon  going  to  Poldhu,  Cornwall,  at  his  invitation  to 
examine  thoroughly  his  transatlantic  wireless  system  of  telegraphy. 
An  extension  of  the  plant,  he  added,  was  necessary  before  the  com- 
pany entered  into  commercial  business  of  large  scope.  The  capital 
of  the  company  was  then  increased  from  $1,000,000  to  $1,500,000. 


DRESDEN  EXPOSITION  OF  MUNICIPAL  GOVERNMENT. 
— Consul-General  Charles  L.  Cole  writes  from  Dresden,  February 
13.  1903.  that  an  exhibition  will  be  held  in  that  city  from  May  20  to 
September  30,  1903,  which  has  for  its  object  the  study  of  improve- 
ments in  municipal  government  and  welfare.  This  will  include 
street  railways,  street  paving  and  cleaning,  gas  and  electric  lighting, 
cabs,  automobiles  and  kindred  subjects.  Invitations  are  sent  to  the 
prominent  cities  in  the  United  States  of  America  to  appoint  delegates 
to  this  exposition.  Further  information  may  be  obtained  by  inter- 
ested parties  by  addressing  Oberbiirgermeister,  Geh.  Finanzrath  a. 
D.  D.  Beutler,  Dresden,  Saxony.  Circulars  (in  German)  setting 
forth  the  scope  of  the  exhibition  are  filed  for  reference  in  the  Bureau 
of  Foreign  Commerce,  Washington. 


.V.  E.  L.  .J. — Mr.  IK'tiry  L.  Dohcrty,  chairman  of  the  Committee 
on  the  Analysis  of  Flue  Gases,  will  make  a  very  complete  report 
at  the  twenty-sixth  convention  of  the  National  Electric  Light  Asso- 
ciation, to  be  held  at  Chicago  May  26,  27,  28,  and  will  give  practical 
demonstrations  of  a  simple  method  of  detecting  and  preventing  the 
loss  of  a  great  deal  of  power  that  is  often  allowed  to  go  to  waste. 
This  report  will  undoubtedly  be  of  great  interest  to  central  station 
managers  who  are  not  satisfied  with  the  results  they  are  obtaining 
from  fuel  consumed.  Among  the  new  members  recently  added  to  the 
membership  list  are  the  following:  Union  Electric  Company,  Du- 
buque, Iowa ;  Mountain  Electric  Company,  Denver,  Colo. ;  De  Kalb- 
Sycamore  Electric  Company,  De  Kalb,  111.,  and  New  York  &  Queens 
Electric  Light  &  Power  Company,  Long  Island  City,  N.  Y.  The 
manufacturing  and  supply  companies  are  also  showing  that  they 
appreciate  the  usefulness  of  the  association,  and  there  are  a  number 
of  new  associate  members,  among  them  being  the  Crocker- Wheeler 
Company,  Ampere,  N.  J. ;  Chase-Shawmut  Company,  Boston ;  Chas. 
F.  Johnson,  Buffalo,  N.  Y. ;  Gregory  Electric  Company,  Chicago,  111. ; 
the  Buckeye  Electric  Company.  Cleveland,  Ohio;  .\dams-Bagnall 
Company,  Cleveland ;  Hcmingray  Glass  Company,  Covington,  Ky. ; 
Stanley  Instrument  Company,  Great  Barrington,  Mass. ;  the  Green 
Fuel  Economizer  Company,  Marreawan,  N.  Y. ;  Alberger  Condenser 
Company,  New  York  City;  Standard  Vitrified  Conduit  Company, 
New  York;  Doubleday-Hill  Electric  Company.  Several  others  have 
signified  their  intention  of  taking  membership. 
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.V.  ./.  .\/.  riif  .iniUKil  CdiiMiitioii  ul  llii-  Niiium.il  A.s-.uii;iliuii  ol 
Mamifaclurtrs  will  in-  liciil  at  New  Drlians  uti  April  14,  15  ami  i(>, 
wlicM  a  miiiibiT  ol  mtcrcsting  and  iiiipurlanl  siilijccl.s  will  be  up 
for  discussion.  Mr.  Marshall  Ciisliinjf,  170  Broadway,  is  .scirciary. 
Hold  roscrvalioMS  can  1m-  had  from  Mr.  lulward  Davis,  Si.  Charles 
Molt'l,  New  Drleans.  .\  larjje  alli-ndatue  frnni  lli<-  North  and  West 
Is  e.xpecleil. 

SlMLLTJNliOLS  TliUiaHAmV  .tXI)  Tlil.hl'UOSY.— 
Italian  ncwspapcr.s  ()f  recent  tiate  announce  an  invention  by  Signor 
Turchi.  an  engineer,  and  Prof.  Mruiie,  by  which  telegraphic  and 
telephonic  messages  can  be  transniitled  simultaneously  over  the 
same  line.  It  is  further  stated  that  Signor  I'lalimberti,  Italian 
Minister  of  I'osts  and  Telegraplis,  is  about  to  test  the  invention 
on  the  government  lines,  and  that  if  its  operation  is  satisfactory 
it    will    be   adopted   by   the   government. 


ROLLHK  TROLI.liY.—\  patent  granted  .March  17  to  Charles  A. 
Terry  describes  a  trolley  consisting  of  three  contact  rollers  so  sup- 
ported that  at  least  two  of  the  rollers  will  always  be  in  contact  with 
the  trolley  wire  when  the  device  is  in  use.  The  three  rollers  are 
mounted  on  a  triangular  frame  pivoted  at  its  center  of  gravity  to  the 
trolley  fork.  There  will  thus  always  be  two  of  the  rollers  in  contact 
with  the  trolley  wire,  and  as  the  roller  frame  is  revolvable  in  the 
trolley  fork,  the  bearing  at  dilTcrcnt  times  will  naturally  be  on 
different  pairs  of  rollers. 


THE  MARCONI  SYSTHM  IN  NAVIES.— Un^Ur  .1  tnitalive 
engagement  32  British  warships  have,  according  to  a  recent  des- 
patch from  London,  been  equipped  with  the  Marconi  system  of 
wireless  telegraphy.  It  is  stated  that  the  Admiralty  has  agreed  to 
pay  the  Marconi  C^^nlpany  a  substantial  sum  of  money  which  will 
entitle  it  to  equip  the  entire  navy.  It  is  stated  that  the  U.  S. 
Cruiser  "Topeka"  is  being  fitted  up  with  the  Marconi  system. 
This  ship  is  said  to  be  the  first  one  of  the  U.  S.  Navy  to  be 
equipped  with  wireless  telegraph  apparatus. 


SIGNAL  CORPS  AND  GOLD.—A  special  dispatch  from  Wash- 
ington, D.  C,  says :  General  Greely,  chief  signal  officer,  has  found 
himself  much  embarrassed  in  the  construction  of  telegraph  lines 
in  Alaska  by  the  reported  recent  discoveries  of  gold  deposits  in  the 
Tanaiiah  section  of  the  country.  Almost  to  a  man  the  civilian 
employees  of  the  Signal  Corps  have  deserted  their  work  and  started 
for  the  new  diggings.  The  gold  fever  also  infected  the  enlisted  men 
of  the  corps,  and  undoubtedly  there  would  have  been  many  deser- 
tions could  the  men  have  made  sure  of  getting  out  of  the  country 
without  being  arrested.  As  it  is,  applications  for  discharge  are 
coming  in  from  them  in  regular  form,  but  not  many  of  them  can 
now  be  granted. 


ELECTRICITY  FOR  SWEDISH  ROADS.— Mr.  Arvid  Wester- 
berg,  who  furnished  a  very  interesting  article  to  our  issue  of  March 
21  on  the  proposed  adoption  of  electricity  for  railways  in  Sweden, 
writes  us  pointing  out  that  the  plan  is  intended  not  for  all  the  rail- 
ways of  the  country,  but  specifically  for  the  government  network. 
He  adds:  "The  map  used,  in  this  connection  and  with  its  present' 
title,  gives  the  impression  that  the  railroad  system  of  Sweden  is 
rather  insignificant,  while  in  fact  the  mileage  per  inhabitant  in 
Sweden  is  higher  than  in  any  other  European  country.  On  the  other 
hand,  there  is  no  doubt  that  the  private  railroads  will  follow  the 
example  given  by  the  government  roads,  which  of  course  will  im- 
prove considerably  the  economy  of  the  whole  system." 


LOCATING  METALS.— A  cable  dispatch  from  London  of  March 
27  says :  "The  Times  publishes  an  account  of  a  demonstration  of  the 
Daft  and  Williams  system  of  locating  mineral  ore  which  was  given 
at  the  Telacre  lead  mine  in  North  Wales.  An  alternating  current  of 
high  potential  is  used  to  energive  the  ground  thought  to  contain 
mineral  deposits.  The  current  is  taken  from  terminals  to  two  metal 
rods  pushed  an  inch  or  two  into  the  earth.  These  act  as  distributors 
of  the  electric  force,  which  is  detected  by  means  of  a  delicate  tele- 
phonic receiver  attached  to  another  pair  of  rods  stuck  in  the  earth 
in  any  required  position.  The  presence  of  ore  is  indicated  by  the 
greater  or  less  intensity  of  the  sound  produced  in  the  telephone." 
The  Daft  referred  to  is  Mr.  Leo  Daft,  so  well  known  in  this  country 
on  account  of  his  pioneer  work  on  electric  motors  and  electric  rail- 
ways 20  years  ago. 


.SIJ.IAIJI  I:  niRLLI.SS  TJ-.LI-.CRAri  I Y  IN  GI.RMANY.- 
.\  cable  dispatch  from  Berlin  of  March  21  says:  "I'lxpeniiients  have 
been  made  before  representatives  of  the  Admiralty  Secretary  and  the 
commander  of  (he  torpedo  division  wilh  a  new  system  of  wireless 
telegraphy,  which  directs  electric  waves  exclusively  to  one  point,  ob- 
\iatiiiK  the  danger  of  outsiders  catching  messages.  'I'hc  result  is  ob- 
tained through  a  series  of  parabolic  mirrors,  wiiich  give  all  the 
electric  waves  a  purullel  course.  The  system  is  available  for  dis- 
tances of  twelve  to  fifteen  miles  and  is  intended  principally  for 
comnumication  between  vessels  in  harbor  or  along  tite  coasts.  The 
transmitting  velocity  is  twenty-five  words  per  minute  and  the  in- 
ventor is  l-'.riist  Kulmier,  a  report  of  whose  experiments  with  a 
wireless  telephone  system  w.is  cabled  to  America  last  fall."  Mr. 
Kuhmer's  work  has  alreiidy  been  noted  in  these  pages  last  De- 
cember. 


MARCONI  SERVICE  IN  ENGLAND.— W/itU  regard  to  the 
handling  of  Marconi  messages  by  the  British  Postal  Telegraph  sys- 
tem, the  1. 0)1(1(111  Daily  Ni"ti.s  says:  "The  government  consents  to 
the  two  systems  being  linked,  but  it  does  not  consent  to  messages 
being  exchanged.  So  far  as  immediate  advantage  is  concerned,  there- 
fore, neither  the  Marconi  Company  nor  the  public  has  cause  for 
exuberant  rejoicings.  True,  the  concession  involves  one  immediate 
boon,  which,  though  of  modest  dimensions,  is  not  to  be  disregarded. 
It  will  be  possible  for  the  public  to  visit  the  London  office  of  the 
Marconi  Company,  and  there  hand  in  messages  intended  for  ships 
at  sea  or  for  Canada.  For,  as  the  reader  will  scarcely  need  to  be 
told,  the  decision  of  the  Post  Office  not  to  consent  at  present  to 
intercomnnmicalion  between  the  system  of  visible  wires  and  the 
system  of  invisible  waves  reposes  on  a  purely  negative  basis.  No 
prohibition  will  be  necessary.  Nay,  there  will  be  nothing  to  prevent 
the  public  sending  to  I'oldlni  from  any  part  of  the  country  messages 
intended  for  Hertzian  transmission  from  Cornwall.  All  that  will 
happen  is  that  the  clerk  in  the  telegraph  office  w'ill  decline  to  accept 
l)ayment  for  wireless  transatlantic  transmission." 


A  CONEY  ISLAND  THRILLER.— The  "circle  swing"  is  a  new 
"fool-killer"  and  thriller  at  Coney  Island  this  year.  There  is  a  cen- 
tral tower  100  ft.  high,  from  the  top  of  which  radiate  six  arms,  the 
distance  apart  being  48  ft.  at  the  outer  ends.  To  the  ends  of  these 
arms  are  attached  wire  cables,  and  to  these  in  turn  are  attached  the 
cars,  each  car  being  constructed  to  seat  six  persons.  The  arms  are 
revolved  by  electricity,  and  the  power  is  increased  with  each  revolu- 
tion. It  is  estimated  that  five  and  a  half  revolutions  will  swing  the 
cables,  with  cars  attached,  out  to  such  a  distance  that  the  space 
between  the  cars  instead  of  being  48  ft.  will  be  200  ft.  When  the  cars 
are  swinging  around  the  tower  at  the  extreme  distance  they  will  be 
traveling  700  ft.  each  time  they  revolve  and  at  the  rate  of  22  miles  an 
hour.  It  is  calculated  to  give  the  passengers  about  twelve  turns, 
which  will  occupy  about  three  minutes,  and  to  charge  them  ten  cents 
a  ride.  It  is  asserted  that  there  is  no  danger  in  this  two-mile  ride 
through  the  air,  a  gradual  reduction  of  speed  allowing  the  cables  to 
narrow'  their  circles  until  they  assume  their  original  vertical  position. 
If  there  be  not  sufficient  passengers  to  properly  balance  the  cars 
weights  will  be  used.     This  ought  to  draw  the  crowd. 


CABLE  CODES  are  said  to  be  occupying  the  attention  of  exporters 
and  others.  A  new  official  "vocabulary"  has  been  prepared  by  the 
Bureau  of  International  Telegraphs  at  Berne,  Switzerland,  to  which 
the  International  Telegraph  Convention,  at  the  coming  conference  in 
London  next  May  will  give  consideration,  with  a  view  to  adopting 
it  permanently.  Some  opposition  to  the  new  vocabulary  has  de- 
veloped, principally  on  the  ground  that  it  may  not  contain  many  of 
the  words  in  the  several  cable  codes  now  used,  and  that,  owing  to 
the  growing  complexity  of  modern  business  methods,  a  compulsory 
adoption  of  an  official  vocabulary  of  code  words  would  tend  to 
restrict  the  use  of  the  cable  as  an  instrument  of  trade.  Moreover, 
exporters  say,  a  new  vocabulary  will  do  away  with  numberless  private 
codes  consisting  of  "made-up,"  or  spurious  words,  in  that  they  are 
not  to  be  found  in  dictionaries  of  any  language.  The  Bureau  of 
International  Telegraphs  at  Berne  adopted  the  "vocabulary"  accepted 
by  the  convention  in  1896  and  which  contained  250,000  words.  The 
"vocabulary"  now  in  use  has  as  many  as  1,250,000  words.  The  larger 
"vocabulary"  has  come  into  vogue  because  of  efforts  at  condensation. 
The  telegraph  conference  which  meets  this  year  in  London  is  long 
overdue. 
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THE  SOUTHERN  CALIFORNIA  ELECTRO-MEDICAL  SO- 
CIETY has  been  organized  in  Los  Angeles,  Cal.,  with  a  large  mem- 
bership of  physicians,  who  have  made  a  special  study  of  electrical 
science  as  applied  to  the  practice  of  medicine  and  surgery.  Dr.  O. 
Shepard  Barnum  is  president  and  Dr.  A.  O.  Conrad  is  secretary.  The 
society  will  meet  on  the  first  Tuesday  evening  of  each  quarter,  when 
exhibitions  and  demonstrations  of  new  instruments  will  be  made,  to 
kct'i)  members  up-to-date  in  the  use  of  electrical  appliances. 


LIGHTING  BIG  BEN.— This  celebrated  big  London  clock  is 
having  the  dials  on  each  of  its  four  sides  illuminated  with  60-cp 
Nernst  lamps.  The  clock  was  formerly  lighted  by  gas  jets,  twenty- 
four  being  used  to  each  dial,  and  on  each  365  nights  of  the  year 
a  man  had  to  climb  up  and  light  each  of  these  96  jets.  Two  men  are 
still  required  to  wind  the  clock,  spending  three  afternoons  of  each 
week  for  the  purpose.  A  motor  might  help.  Big  Ben  is  considered 
reliability  itself,  and  the  average  Londoner  would  as  soon  think 
of  the  world  ceasing  to  revolve  on  its  axis  as  to  imagine  the  hands 
of  this  clock  failing  to  move  around  its  dials  unceasingly  night  and 
day.  Except  for  a  short  time  once  in  fifteen  years,  when  the  clock 
has  a  short  rest  in  order  that  it  may  receive  a  thorough  cleaning,  it 
has  "marked  time"  for  the  Empire  and  the  British  Parliament 


BROOKLYN  RAPID  TRANSIT.— Mv.  W.  B.  Parsons,  chief  en- 
gineer of  the  Rapid  Transit  Commission  of  Greater  New  York,  has 
presented  a  plan  to  improve  Brooklyn  conditions,  which  may  be  sum- 
marized as  follows :  A  second  tunnel  from  Maiden  Lane,  New  York 
City,  to  Nassau  and  Orange  Streets,  Brooklyn,  to  handle  the  elevated 
railway  traffic,  by  means  of  connections  with  the  Manhattan  and 
Williamsburg  Bridges.  The  removal  of  all  elevated  trains  from 
the  present  bridge,  trolleys  to  be  operated  on  the  elevated  tracks,  and 
the  roadways  used  for  vehicle  traffic.  A  four-track  subway  from 
Flatbush  and  Atlantic  Avenues  to  Prospect  Park,  a  three-track 
subway  under  Eastern  Parkway  to  East  New  York  Avenue,  and  a 
two-track  route  in  Flatbush  Avenue  to  East  Broadway.  A  combi- 
nation subway  and  elevated  route  from  Flatbush  and  Atlantic  Ave- 
nues to  Fort  Hamilton,  with  a  third  tunnel  under  the  East  River, 
from  Atlantic  Avenue  to  Whitehall  Street,  New  York  City.  Exten- 
sions and  improvements  in  the  elevated  system  of  the  Brooklyn  Rapid 
Transit.  Total  number  of  miles  of  new  road  proposed  by  new  plan, 
37 ;  total  trackage,  including  new  routes  and  extensions,  120.  Es- 
timated cost,  $52,000,000. 


Letters  to  the  Editors. 


Three-phase  Measurements. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — In  your  issue  of  March  14  I  have  seen  that  the  question 
on  the  "Three- Phase  Measurements"  has  been  revived,  and  have  read 
with  great  interest  the  preceding  articles  by  Mr.  A.  S.  McAllister 
and  L.  L.  Perry.  The  subject  is  a  very  important  one  and  Mr.  Mc- 
Allister has  done  well  in  bringing  it  forward ;  however,  permit  me 
to  observe  that  the  discrepancies  and  the  uncertainties  to  which  he 
alludes  in  no  way  exist. 

In  the  first  place,  the  "power  factor"  must  be  distinguished  from 
the  "angle  of  lag"  (leaving  aside  the  case  of  a  leading  current). 
Frequently  the  cosine  of  the  latter  has  the  same  value  as  the  "power 
factor"  and  is  a  most  convenient  representative  of  it;  but,  gener- 
ally speaking,  they  are  not  one  and  the  same  thing.  As  it  is  uni- 
versally known,  the  angle  of  lag  is  the  angle  formed  by  the  two 
vectors  representing  in  magnitude  and  phase  a  current  and  an 
e.m.f.,  while  the  power  factor  of  a  circuit  is  the  ratio  between  the 
true  watts  and  the  apparent  watts  of  the  same  circuit.  Consequently, 
the  power  factor  has  always,  in  every  circuit,  a  single  and  determined 
value,  since  the  true  or  apparent  watts  have  always,  in  every  circuit, 
a  single  and  determined  value.  In  fact,  by  "apparent  watts"  of  a 
circuit  (this  denomination,  "apparent  watts,"  is  obviously  a  reference 
to  the  direct-current  phenomenon)  we  understand  the  sum  of  the 
products  of  the  e.m.fs  concatenated  with  the  circuit,  times  the  cur- 
rents by  them  generated  upon  the  reactances  to  which  they  are  ap- 
plied (referring  to  effective  values  of  the  sinusoidal  quantities).  As 
to  the  true  watts,  they  can  be  measured — taking  the  original   case 
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of  a  three-phase  system —with  three  or  two  wattmeters.  That  two 
wattmeters  are  sufficient  we  can,  leaving  aside  the  well  known  math- 
ematical demonstrations,  readily  conceive  by  the  following : 

The  wattmeter,  /,  reads  the  current,  /,  and  pressure,  ab;  but  the 
current,  /,  is  the  resultant  of  the  currents  of  the  legs,  a  b  and  b  c; 
therefore,  the  vvattnutcr,  /,  reads  the  power  of  the  leg,  a  b,  plus  the 
tictitious  power  of  the  current  oi  b  c 
and  pressure,  o  b.  Analogously,  we 
see  that  the  wattmeter,  /  /,  reads  the 
power  of  the  leg,  a  c,  plus  the  ficti- 
tious power  of  the  current  of  b  c  and 
pressure,  a  c.  Summing  up  algebrai- 
cally the  readings  of  the  two  watt- 
meters, we  will  have  the  power  of  the 
liiiasc,  a  b,  plus  the  power  of  the 
phase,  a  c,  plus  the  power  of  the  cur- 
rent, b  c,  and  pressures,  b  a  and  a  c; 
that  is  to  say,  of  their  resultant,  b  c, 
which  actually  constitutes  the  power 
of  the  third  phase,  b  c. 
Any  other  combination,  not  analogous,  of  two  wattmeters  will 
not  suffice  to  record  the  power  of  the  three  phases.  We  thus  know 
the  "apparent  watts"  and  the  "true  watts"  of  the  circuit.  Their 
ratio  is  the  power  factor  of  the  circuit,  no  matter  how  unbalanced 
it  may  be. 

For  instance,  referring  to  McAllister's  particular  case,   the  "true 
watts"  are  6,000,  and  the  "apparent  watts"  are  100  X  10  -f-  100  X  20 

6,000 

-\-  100  X  30  =  6,000.    Therefore,  the  power  factor  is =  I. 

6,000 

Any  other  method  for  obtaining  the  power  factor  is  not  general ; 
no  wonder,  therefore,  that  it  is  not  applicable  to  all  cases.     For  in- 
stance, the  formula,  tan  6  =  vT    .,,  "^        ,.^'^  is  deduced  by  working 
out  the  two  formulas  : 
IVac  =  VJ  Ei  cos  (30°  +  0)  , 

"be  =  1/3  Ei  cos  (30°  —  ej,  and  eliminating  E  and  /,  on  the 
assumption  that  i  and  E  are  the  same  in  both  formulas — ^that  is  to 
say,  that  the  system  is  balanced;  thus,  if  cos  e  =  i,  the  formula 
gives  Wac    r=   Wbc. 

W 


Furthermore,  in  the  power  factor. 


,  the  denominator 


plainly  shows  that  the  formula  applies  only  to  balanced  circuits,  in 
which  case  it  would  give  both  the  power  factor  of  the  system  and 
the  "angle  of  lag"  of  the  currents  behind  their  e.m.fs.  But  this 
formula,  as  the  preceding  one,  if  used  in  case  of  unbalanced  circuits, 
gives  results  such  as  to  render  them  useless.  There  is  a  case,  how- 
ever, that  better  shows  the  possible  difference  between  power  factor 
and  angle  of  lag.  This  is  when  the  three  phases  of  the  circuits  have 
different  values- of  cos  G.  In  such  a  case  the  power  factor  of  the 
whole  system  has  always  the  usual  value  above  mentioned,  but  what 
is  the  "angle  of  lag?"  It  is  the  sanle  as  asking,  "what  is  the  current 
of  an  unbalanced  three-phase  system?"  It  is  necessary  to  mention 
the  amperes  flowing  in  each  lag.  In  the  same  way,  in  our  case  we 
must  find  the  cos  6  of  each  phase,  reading  for  each  one  of  the  volts, 
amperes  and  watts ;  but  we  cannot  represent  the  power  factor  of  the 
whole  system  by  the  cosine  of  an  angle,  and  have  it  retain  any  prac- 
tical significance.  In  this  case  it  is  even  impossible  to  use  the  graphic 
representation  of  Mr.  Perry  as  he  has  illustrated  it,  because  the  Y 
of  the  currents  would  be  distorted  and  it  would  be  impossible  to- 
superpose  it  on  the  Y  of  the  pressures.  G.  F.\ccioli. 

New  York,  N.  Y. 


Taxation  of  Lighting  Plants  in  Michigan. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs:  I  have  gone  over  your  analysis  of  the  amiual  report  of  the 
Public  Lighting  Commission  of  Detroit  carefully,  and  find  you  have 
covered  the  field  thoroughly.  Your  handling  of  this  report  shows 
that  you  were  well  informed  of  the  local  Detroit  conditions,  and  I 
doubt  if  anyone  could  have  analyzed  it  as  well,  certainly  not  better. 
There  is  only  one  suggestion  that  I  can  make  and  that  is  in  regard 
to  the  amount  allowed  for  lost  taxes  in  the  Commission's  report. 
This  amount  is  very  much  too  small.     The  fact  is  the  State  Tax 
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Comniissionrrs  in  the  List  two  yc.iis  liaxc  luhpiI  iIic  la.xrs  un  every 
lisliliiiK  ;iinl  power  plant  to  the  limit.  They  claim  the  property 
slioultl  be  assessed  for  what  it  will  brinR  in  the  market.  If  the 
amount  you  sukrcsI  should  not  be  practiially  equal  to  the  sum  of 
your  capital  stock  and  bond  issue,  they  promptly  assess  you  for  this 
total,  and  summon  you  to  show  cause  at  sontc  subsequent  meeting 
why  you  should  not  pay  taxes  on  the  amount  so  arrived  at.     The 


hard  part  of  this  lies  in  the  fart  that  the  Slate  Tax  Commission  of 
Michigan  is  a  law  unto  itself,  there  bciiiK  absolutely  no  redress. 
YiHi  can  protest  until  you  arc  black  in  the  face,  but  to  no  avail. 

In  my  opinion,  if  the  Detroit  municipal  plant  was  assessed  on  the 
same  schedule  that  all  Michigan  electric  plants  arc,  their  amount 
would  be  nearer  to  $700,(XX)  than  it  is  to  $400,000. 

Sacinaw,  Mu.11.  A.  G.  MosER. 


DVNAMO.S,    MoIOKS    AND    TRANSFORMERS. 

.■llti-nmtois  in  l\irallcl. — Henischke. — An  article  on  the  theory  of 
surging  of  alternators  operated  in  parallel.  Gocrges  has  given  a 
theory  based  upon  the  assumption  that  this  is  a  resonance  plicnom- 
enon  which  may  be  considered  as  analogous  to  acoustic  resonance. 
The  present  author  claims  ihat  this  analogy  is  improper  because  the 
acoustic  vibrations  are  strongly  damped  and  because  the  reaction 
of  the  vibratory  systems  upon  one  another  is  not  taken  into  consid- 
eration. He  gives  an  outline  of  a  mathematical  theory  of  the  phe- 
nomenon.— Elck.  Zcit.,  March  12. 

REFERENCE. 

Ot'cration  of  Alternators  in  Parallel. — Manduit. — An  illustrated 
summary  of  recent  papers  by  Rosenberg,  Benischke,  Goerges  and 
Cioldschniidt  on  this  subject. — L'Eelairage  Elec,  March  7. 

Lights  and  Lighting. 

Nernst  Lamf. — A  long  note  stating  that  the  Reichsgericht  (the 
highest  German  court)  has  reversed  the  decision  of  the  lower 
court  in  the  suit  between  the  General  Electric  Company  of  Berlin 
and  Boehm  concerning  the  validity  of  the  fundamental  Nernst  lamp 
patent.  This  patent  is  now  upheld.  The  progress  of  Nernst  over 
Jablochkoff  is  explained  in  the  decision. — Elek.  Zcit.,  March  12. 

Small  Economical  Arc  Lamp. — Some  notes  on  a  small  arc  lamp 
devised  by  an  Italian  engineer,  Rignon,  and  acquired  by  the  General 
Electric  Company  of  Berlin.  On  account  of  pending  patents  no 
details  are  given,  but  it  is  stated  that  this  arc  lamp  has  about  the 
size  of  a  Nernst  lamp  for  i  amp.  It  is  an  enclosed  arc  lamp  and  the 
main  feature  appears  to  be  the  use  of  impregnated  carbons  (like 
the  carbons  in  the  Bremer  arc  lamp)  ;  the  impregnation  of  the 
■carbons  is  said  to  have  two  very  important  results :  first,  it  increases 
the  illumination  obtained  per  unit  of  power,  and  second,  it  prolongs 
the  life  of  the  carbon.  The  regulating  mechanism  is  said  to  be  very 
simple,  so  that  a  small  and  very  economical  lamp  is  produced,  the 
light  from  which  is  said  to  be  more  steady  than  that  of  other  en- 
closed arc  lamps.  The  life  of  the  carbons,  which  have  a  thickness 
of  about  I  mm,  is  20  hours ;  the  power  consumption  is  0.6  watt  per 
■candle-power.  Rignon  states  that  the  lamp  can  be  made  from  50  cp 
upwards,  the  selling  price  being  not  over  $5.00. — Zeit.  f.  Beleucht., 
February  28. 

Theatre  Lighting. — An  illustrated  description  of  the  lighting  in- 
stallation of  the  New  Theatre  in  London.  Current  is  furnished  by  a 
supply  company  at  100  volts,  the  three-wire  system  being  split  out- 
side the  theatre,  so  that  there  is  never  a  difference  of  potential  of 
200  volts  between  adjacent  mains  in  any  part  of  the  house;  the  two 
main  distribution  boards  and  switchboards  on  the  stage  and  the 
other  in  the  front  of  the  house,  are  each  supplied  from  two  distinct 
and  separate  pairs  of  mains.  On  the  stage  there  is  provision  for 
over  i.ooo  lights  and  13  arc  projectors.  The  whole  of  the  stage  wir- 
ing is  repeated  four  times  over,  in  white,  amber,  blue  and  red ;  the 
arrangements  for  controlling  the  stage  lighting  have  been  specially 
designed,  the  whole  of  the  prompter  side  of  the  flies  having  been 
•given  up  to  the  electrical  plant.  The  main  stage  board,  the  dimmer 
gear,  the  dimmers  themselves,  the  arc  lamp  .resistances  and  the 
controlling  resistances  for  the  ventilating  fuse  are  all  situated  thereon, 
so  that  the  engineer  in  charge  has  never  to  move  from  the  fly-rail 
during  the  performance  should  any  hitch  occur.  The  dimmers  are 
•of  the  Lyons  liquid  resistance  type,  and  are  mounted  on  insulating 
■trays. — Lond.  Elec,  March  13. 


UEFERENCE. 

Incandescent  Lamfy  Lighting.— Yuhkk. — A  brief  article  comparing 
American  and  English  practice.  Americans  favor  lamps  of  3  to  3J4 
watts  per  candle,  while  the  British  favor  4  to  4J/2  watts,  because  the 
latter  have  a  longer  life.  He  shows  that  the  British  practice  is 
(luite  uneconomical. —Lond.  Elec.  Rev.,  March  6. 

Power. 

Stiain  J'o-.ver  l/ersus  Hydraulic  Power. — Hecker. — An  article  in 
which  he  discusses  the  prospects  of  a  proposition  made  in  a  special 
case  in  practice,  to  erect  a  hydraulic  installation  which,  if  all  the 
available  water  is  utilized,  would  give  a  power  of  600  hp.  The  cost 
of  the  hydraulic  plant  alone  without  the  electric  plant  is  estimated 
at  about  $375,000.  The  cost  of  a  steam  plant  of  the  same  capacity  is 
estimated  at  $100,000.  As  the  cost  of  operation  is  higher  for  the 
steam  plant  than  for  the  hydraulic  plant,  the  question  arises  under 
which  conditions  the  one  is  financially  more  economical  than  the 
other.  The  author  discusses  this  question  under  the  following  sup- 
position :  Interest  in  both  cases,  4  per  cent. ;  depreciation  in  both 
cases,  I  per  cent,  of  first  cost  of  installation ;  deterioration,  5  per 
cent.,  and  2  per  cent,  of  first  cost  for  the  steam  and  the  hydraulic 
plant  respectively;  maintenance,  2.5  and  15  per  cent,  respectively. 
The  price  of  coal  is  assumed  as  yi  per  cent,  per  kgm ;  the  steam  con- 
sumption as  9  kgm  per  effective  horse-power-hour;  the  cost  of 
fuel  consumed  per  horse-powcr-hour,  0.75  cent.  The  cost  of  cleans- 
ing, oiling,  packing,  etc.,  materials,  is  assumed  to  be  0.036  cent  per 
horse-power-hour  more  in  the  steam  plant  than  in  the  hydraulic 
plant.  The  wages  are  assumed  to  be  $1,500  more  per  year  in  the 
steam  plant  than  in  the  hydraulic  plant.  Under  these  suppositions, 
the  author  reaches  the  conclusion  that  the  hydraulic  plant  is  more 
economical  than  the  steam  plant  only  when  a  load  factor  of  more 
than  60  per  cent,  is  generated  during  the  total  time. — Elek.  Zeit., 
February  19. 

Greek  Transmission  Plant. — A  long  illustrated  description  of  the 
light  and  power  installations  of  Athens  and  its  harbor  town,  Piraeus. 
The  main  generating  station  is  situated  near  Phalberos  and  contains 
direct  and  alternating-current  generators  and  exciters.  The  direct- 
current  djTiamos  are  750-kw,  600-volt  machines  and  supply  current 
to  the  tramway  between  Athens  and  Piraeus,  in  the  vicinity  of 
which  road  the  power  plant  is  situated.  The  alternators  give  5,500- 
\olt,  three-phase  currents  and  supply  three  transmission  lines,  which 
will  be  mentioned  below.  Besides  these  main  generating  sets,  there 
are  auxiliary  steam-driven  sets,  each  consisting  of  an  engine,  on  the 
a.xle  of  which  are  mounted  a  75-kw,  direct-current  machine  for  the 
excitation  of  the  alternators,  and  a  7S-kw  alternator  for  transmitting 
energy  to  Piraeus  for  lighting  the  harbor  and  cities  during  the  hours 
in  which  the  main  sets  are  not  running.  There  are  three  transmission 
lines,  the  shortest  one  being  overhead  throughout  and  having  a 
length  of  I  km  and  supplying  the  converter  sub-station  of  Phalerus 
from  which  the  230-volt,  direct-current,  three-wire  network  is  sup- 
plied. The  second  transmission  line  is  throughout  overhead  and 
has  a  length  of  2.7  km  and  supplies  the  sub-station  of  Pirseus,  which 
furnishes  current  to  70  arc  lamps  in  series  for  lighting  the  harbor 
and  also  current  to  a  three-wire  network  for  lighting  the  city.  The 
third  transmission  line  has  a  length  of  7.8  km  and  supplies  the  two 
sub-stations  of  Athens  :  6.3  km.  i.  e.,  from  the  plant  to  the  suburbs 
of  Athens,  is  overhead,  and  the  rest  is  underground  cable.  In  the 
first  sub-station  the  5.500  three-phase  currents  are  converted  partly 
by  means  of  transformers  and  200-kw  synchronous  converters  into 
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250-volt  direct  current  for  lighting  purposes,  and  partly  by  means 
of  transformers  and  250-kw  synchronous  converters  into  direct 
current  for  the  tramways  between  Athens  and  Piraeus.  This  sub- 
station also  contains  two  storage  batteries ;  one  of  3,400  amp-hours' 
capacity  works  in  parallel  with  the  converters  for  lighting,  the  other 
of  900  amp-hours'  capacity  serves  for  traction.  The  load  in  the 
second  sub-station  in  Athens  is  extremely  variable  and  for  this 
reason  motor-generators  with  synchronous  motors  have  been  in- 
stalled, which  permit  of  a  wide  regulation  of  tension  by  means  of 
exciting  rheostats.  The  synchronous  motors  have  70  kw  capacity, 
and  the  coils  are  wound  directly  for  5,500  volts;  they  receive  the 
current  from  the  first  sub-station;  the  direct-current  machines  give 
normally  60  kw  at  250  volts.  This  second  sub-station  supplies  the 
lighting  network  of  Eastern  Athens.  The  total  installation  has  to 
govern  the  following  amounts  of  power  for  various  purposes :  400 
kw  for  lighting  of  Athens,  950  kw  for  traction  between  Athens  and 
Pirffius,  250  kw  for  lighting  of  Piraeus,  60  kw  for  lighting  of  Phalerns, 
1,200  kw  for  lighting  of  Kiphissia  and  for  traction  between  Athens 
and  Piraeus. — L'lnd.  Elec,  February  25. 

REFERENCES. 

California. — A  wcU-illustrated  article  on  the  systems  of  the  United 
Electric  Gas  &  Power  Company,  with  detailed  descriptions  of  the 
plants  at  Santa  Barbara  and  Santa  Monica. — Jour,  of  Elec,  January. 

Los  Angeles. — Low. — A  very  long,  exhaustive  and  profusely-illus- 
trated article  on  the  generating,  transmission  and  distribution  sys- 
tems of  the  Edison  Electric  Company,  of  Los  Angeles,  Cal. — Jour. 
of  Elec,  January. 

South  Yuba. — Van  Norden. — A  long  and  profusely-illustrated  de- 
scription of  the  water  and  electric  systems  of  the  South  Yuba. — Jour. 
of  Elec,  January. 

Traction. 

Third  Rail. — Young. — An  article  on  the  third  rail  on  the  Balti- 
more &  Ohio  Railroad,  and  an  account  of  the  reasons  for  changing 
from  the  overhead  to  the  third-rail  construction,  and  the  methods 
followed.  Electricity  is  used  for  hauling  the  steam  trains,  including 
the  locomotives,  weighing  about  90,000  pounds  each,  through  a  tunnel 
in  the  City  of  Baltimore.  The  third  rail  weighs  43  kgm  per  meter 
and  is  mounted  on  a  reconstructed  granite  insulator,  which  is  car- 
ried on  a  malleable-iron  stand,  which  also  has  upright  standards  at 
the  sides  for  supporting  the  wooden  guards.  A  construction  in 
the  station  first  installed  was  one  in  which  the  shoe  ran  along  the 
under  side  of  Z-bars,  which  carried  the  current.  This  was  changed 
to  another  form  which  is  illustrated.  At  certain  points  it  was  found 
necessary  to  provide  a  third  rail,  which  could  be  lowered  to  allow 
steam  engines  to  pass  over  it  and  afterwards  raised  to  give  contact 
to  the  electric  locomotives.  The  methods  of  accomplishing  this 
and  views  of  the  movable  third  rail  itself  are  illustrated.  The  shoe 
is  attached  to  the  bumper  block  of  the  locomotive  and  is  mounted 
on  a  vertical  sliding  rod,  so  that  it  can  have  an  up-and-down  move- 
ment, while  springs  allow  a  horizontal  movement.  The  shoe  is 
prevented  from  dropping  too  low  by  a  bolt  on  the  sliding  rod.  The 
up-and-down  movement  is  2]/^  in.  and  the  horizontal  movement  is 
154  in-  on  each  side  of  the  central  support.  The  entire  weight  of 
the  sliding  rod,  shoe  and  all  attachments  is  150  lbs.,  and  this  weight 
is  necessary  on  account  of  the  large  currents  required  by  the  loco- 
motive. The  wearing  part  of  the  shoe  is  steel  with  a  flat  surface 
4  in.  wide  by  20  in.  long.  On  straight  track  the  third  rail  is  alive 
all  the  time,  but  in  stations  and  switch  yards  a  sectional  conductor 
is  used  with  electric  switches ;  there  are  26  sections.  The  design 
of  the  switch  was  an  important  consideration,  as  it  had  to  be  able  to 
open  and  close  circuits  of  from  500  to  2000  amp  with  reliability  and 
without  sparking.  It  must  also  be  able  to  close  the  circuit  and  keep 
it  closed  with  a  small  current.  The  current  used  for  closing  the 
circuit  in  the  switch  is  25  amp,  or  about  one-hundredth  of  the  max- 
imum current  carried  by  it.  As  at  present  employed,  the  switch  will 
operate  at  any  voltage  between  175  and  700,  which  latter  is  the 
voltage  used  on  this  line.  Magnetic  blow-outs  have  been  installed 
on  the  main  jaws  of  the  switch  and  also  at  the  final  point  of  break 
of  the  arc,  as  the  circuit  is  broken  in  three  places.  Other  details  of 
the  switch  are  described.  Another  feature  of  the  sectional  conductor 
system  is  the  method  of  closing  this  switch.  Originally  storage 
batteries  were  used,  but  the  method  now  employed  is  to  use  a  small 
generator  on  the  locomotive,  driven  by  a  compressed-air  motor. 
This  motor  is  supplied  with  compressed  air  from  the  same  tanks 
which  are  used  for  the  air  brakes.  When  the  pressure  at  the  tanks 
falls  below  a  certain  limit  and  current  is  being  received  from  the 


third  rail,  the  generator  is  run  as  a  motor  and  the  compressed-air 
motor  acts  as  an  air  compressor  to  supply  air  to  the  compressor. — 
St.  R'y  Jour.,  March  14. 

Third  Rail.— An  editorial  discussion  of  third-rail  supports,  the 
necessity  of  providing  a  strong  mechanical  as  well  as  good  electrical 
support  being  pointed  out.  Current  will  inevitably  leak  from  the 
third  rail  to  the  ground  so  that  these  supports  will  corrode  more 
quickly  than  if  not  under  electrical  strain;  hence,  substantial  con- 
struction is  necessary.  Moreover,  it  will  undoubtedly  be  necessary 
to  use  considerable  pressure  on  the  shoe  which  slides  on  the  third 
rail  to  remove  the  ice  and  sleet,  so  that  this  is  another  reason  against 
poor  construction. — St.  R'y  Jour.,  February  28. 

Electric  Railway  Practice  on  the  Continent  of  Europe. — Vellcuth. 
—An  article  in  which  he  briefly  discusses  electric  railway  practice 
in  the  continental  countries  of  Europe  outside  of  Germany,  Switzer- 
land and  France,  which  were  discussed  in  a  previous  article.  The 
writer  refers  to  the  extension  of  electric  traction  in  Austria,  and 
states  that  in  November,  igoi,  there  were  27  electric  lines  in  that 
country,  the  most  extensive  being  in  Vienna.  This  city,  when  all 
roads  are  electrically  equipped,  will  have  200  miles  of  track.  Part 
of  this  system  is  equipped  with  the  bow  trolley  and  part  with  the 
conduit.  The  writer  also  refers  to  the  Vienna  Lokalbahn  and  to 
the  Stadtbahn.  Some  particulars  are  also  given  of  a  short  three- 
phase  railway  at  Wollersdorf  on  which  3,000  volts  are  used. 
The  principal  electric  roads  in  Hungary  are  in  Budapest,  which 
was  the  first  city  to  introduce  the  conduit  system  on  a  large 
scale.  Particulars  of  these  roads  are  given,  as  well  as  of  the  Franz 
Josef  Underground  Railway,  which  is  3.7  km  in  length.  Italy  has 
done  a  great  deal  in  electric  traction,  especially  in  the  direction  of 
the  equipment  of  the  steam  roads  with  electric  power.  The  city 
systems  do  not  differ  in  any  material  respect  from  those  in  other 
countries.  Denmark  contains  electric  railways  worthy  of  mention 
only  in  Copenhagen.  The  companies  in  this  city  are  under  very 
strict  municipal  regulations,  some  of  which  are  mentioned,  and  at 
one  time  allowed  only  accumulator  cars.  The  double  trolley  has 
been  used  to  a  considerable  extent  in  that  city  through  the  fears  of 
the  authorities  in  regard  to  electrolysis.  The  conditions  in  the  other 
European  countries  are  then  briefly  summed  up. — St.  R'y  Jour., 
March  7. 

Sub-Station  Practice. — An  article  on  the  sub-station  practice  on 
the  Toledo  &  Western  Railway ;  the  sub-stations  are  of  small  capacity 
and  are  located  in  passenger  and  freight  stations,  where  the  station 
agent  looks  after  the  machinery;  the  machinery  is  examined  by  a 
skilled  man  only  occasionally.  This  reduces  the  cost  of  inspection. 
No  serious  difificulties  have  been  experienced,  and  if  a  breakdown 
occurs  in  one  station  it  does  not  seriously  interfere  with  the  oper- 
ation of  the  road,  as  there  are  a  large  number  of  sub-stations.  The  ^ 
road  also  makes  use  of  a  portable  sub-station  which  consists  of  a 
rotary  converter,  transformers,  etc.,  mounted  in  a  car,  which  can 
be  run  to  any  part  of  the  line  desired. — St.  R'y  Jour.,  March  14. 

REFEKENCES. 

Single  Motor  Tram  Cars. — Wilkes. — An  article  in  which  the 
writer  says  that  there  are  many  tramways  on  which  the  requirements 
of  the  schedule  hardly  ever  call  for  the  use  of  the  parallel  combina- 
tion of  motors.  He  tries  to  make  out  a  case  for  the  four-wheel 
single  motor  truck  with  simple  rheostatic  control,  as  against  the 
eight-wheel  maximum  traction  car.  The  advantages  claimed  for  the 
former  are  decreased  first  cost  of  the  electrical  equipment  and  in- 
creased economy  of  power. — Lond.  Elec.  Rev.,  March  6. 

Collector  Shoe  and  Sleet  Cutter. — A  description  of  a  device  made 
of  eighteen  plates  in  the  form  of  sectors  of  a  circle.  The  plates 
dove-tail  together  and  are  supported  from  alternate  ends  and  are 
hinged  at  the  center.  The  object  of  the  shoe  is  to  cut  the  sleet  and 
ice  from  the  third  rail.  Only  one  shoe  of  this  type  has  been  built 
and  it  is  being  tried  on  the  Manhattan  Elevated. — St.  R'y  Jour., 
March  21. 

Chipping  Ice  from  the  Third  Rail. — The  writer  recommends  a 
reciprocating  pneumatic  chipper  to  remove  the  ice  instead  of  the 
usual  brushes. — St.  R'y  Jour.,  March  14. 

Fighting  Sleet  and  Snow  on  a  Third  Rail. — A  description  of  the 
methods  used  on  a  third-rail  road  in  Grand  Rapids.  The  scrapers 
employed  were  tie-plates,  the  base  of  w^iich  has  sharp  corrugations. 
This  road  has  found  these  steel  scrapers  more  desirable  than  brushes, 
although  a  rattan  brush  follows  the  scraper  to  remove  the  broken  ice 
from  the  rail. — St.  R'y  Jour.,  March  14- 


570 


ELECIKICAL     WORLD     and     liNGlNEKR. 


XI. I,  \.)   14 


Slrc'l  Kniln\iy  Systt'in  0/  llaxaiui      A  rc\ic\v  ol  llic  I'lccliic  i,iil 
ways  of  Havana.     Tlic  |)riiici|>al  line  owns  ulxint  36  miles  of  truck 
and   no  cars,  and  is  ri|ni|)|if(l  with  tlir  ilonlilc  trolli-y.     The  sainr 
company    is   aUo  planniiiK  another  system   in   the   nciKhlmrhood   nl 
iluvana  with  too  nnle.s  of  track.     St.  A''.v  Jour.,  March  ^i. 

Rothesay. — An  illustrated  ilescription  of  the  trolley  line  of  Kotlie- 
say,  Scotland;  the  extent  of  the  line  at  present  is  ajj  miles  double- 
track. — l-ond.  /:'/t'i-.  A'rt'..  March  (), 

Tt'li-f<lii>iiy  for  /v'(n7tii'uy.t.  — Soi'i.iKK.-  An  illustrated  description  of 
the  Hasanta  system  of  telephonic  inlercommnnicalion  between  trains 
while  ruimiiiK- — l.'InJ.  lili-i.,  l-'ebruary  j-,. 

Installations,  Systems  and  Ai-i'liances. 

/'ijii^'iTc>i(.f  Kisi'  of  I'oltiini'  Due  to  Keso$tatu-e.—l'isi.Ki\.—\  de- 
scription of  a  case  in  which  a  dangerous  rise  of  voltage  was  observed 
in  a  2,000-volt,  i,ooo-kw,  three-phase  generator;  the  4-mm  thick 
mica  insulation  of  the  armature  winding  was  broken  through  at  a 
•certain  place  and  the  coil  was  burned,  there  being  simultaneously  a 
formation  of  strong  sparks  from  which  the  existence  c)f  very  high 
voltages  ci)uld  be  concluded.  It  was  found  that  at  the  same  lime 
there  existed  a  variable  earth  in  the  high-voltage  network.  It  was 
also  observed  that  when  the  stator  iron  of  this  machine  was  touched, 
Iteavy  shocks  were  felt.  Hoth  facts  were  found  to  be  interconnected. 
The  earth  fault  destroys  the  synmietry  of  the  potentials  of  the  ter- 
minals against  earth  and  causes  in  the  machine  a  changing  current 
from  the  stator  iron  to  earth.  On  the  other  hand,  the  shocks  re- 
•ceived  in  touching  the  other  stator  iron  indicated  that  between  the 
same  and  the  earthed  machine  frame,  there  was  an  insulating  layer, 
perhaps  of  dust  or  dirt.  The  charging  current  due  to  the  earth  fault 
could  not  flow  directly  to  earth,  but  had  first  to  pass  this  insulating 
layer  and  there  formed  a  spark  gap.  He  states  that  it  may  be  con- 
sidered to  be  a  general  rule  that  whenever  there  are  resonance  phe- 
nomena which  cause  a  dangerous  rise  of  voltage,  there  are  always 
spark  gaps  also,  and  tbrefore,  currents  of  high  frequency  and  com- 
paratively small  wave  length.  In  the  present  case  this  was  proved 
by  short-circuiting  the  spark  gap,  i.  e.,  by  connecting  the  stator  iron 
with  the  frame;  a  charging  current  flowing  from  the  stator  iron  to 
earth  no  longer  caused  serious  sparks  in  the  armature,  which,  how- 
ever, appeared  again  when  the  metallic  connection  between  stator 
and  frame  was  broken.  This  metallic  connection  was,  therefore, 
definitely  adopted  and  since  that  time  no  trouble  was  experienced 
with  the  machine. — Elck.  Zcit.,  March  12. 

British  Pozirr  Plant. — The  first  part  of  an  illustrated  description 
•of  the  TrafTord  Park  power  supply  plant.  Besides  the  lighting  load, 
considerable  power  is  used  in  connection  with  the  docks  and  ware- 
Tiouses.  The  price  charged  for  electric  power  is  very  low,  viz. :  3 
cents  per  unit  for  the  first  1,200  hours  of  maximum  demand  per 
year  and  i  cent  per  unit  for  all  further  units ;  this  is  calculated  on 
a  basis  of  a  regular  load  of  54  hours  per  week;  for  lighting,  8  cents 
■charged  per  unit  for  the  first  400  hours  of  maximum  demand  per 
year,  and  3  cents  per  unit  for  all  further  units.  The  power  plant 
■contains  three  generating  sets,  each  of  i.ooo  hp ;  two  are  direct-cur- 
rent machines  and  the  third  a  double-current  generator;  the  latter 
is  said  to  be  the  largest  installed  in  England  up  to  the  present  day. 
Direct  current  is  generated  at  500  volts  and  alternating  current  is 
obtained  from  the  20-pole,  double-current  generator  at  340  volts 
three  phase  and  a  frequency  of  30  periods  per  second.  It  is  arranged 
for  mining,  either  as  a  shunt  or  a  compound  machine,  as  required; 
when  running  compound  the  e.m.f.  is  constant  at  550  volts  for  all 
loads.  The  boiler  house  contains  two  sets  of  electric  pumps  in 
which  the  motors  have  double-wound  armatures  and  are  regulated 
on  the  series-parallel  control  system. — Lond.  Eicc,  March  13. 

Charging  High-Tcnsion  Cables.- — Woodhouse. — A  communication 
referring  to  the  note  of  Garrard,  recently  abstracted  in  the  Digest. 
He  says  that  a  charging  device  such  as  that  mentioned  by  Garrard 
has  been  used  and  given  up  on  several  transmission  lines,  as  an  un- 
satisfactory arrangement.  To  safeguard  a  high-tension  system,  he 
recommends  using  spark-gaps  of  the  Wurtz  type  and  to  put  plenty 
of  metal  in  them ;  not  to  use  step-up  transformers  at  the  generating 
■end,  but  if  they  must  be  used,  to  do  the  switching  on  the  high-tension 
side :  not  to  use  an  alternator  which  gives  a  wave  form  differing 
considerably  from  a  sine  curve. — Lond.  Elec,  February  27. 

Rules  and  Regulations. — An  editorial  giving  a  review  of  the  work 
done  since  1894  by  the  special  committee  appointed  by  the  German 
Association  Electrical  Engineers  for  drawing  sets  of  rules  and  regu- 
lations.    Up  to  1897  two  sets  of  regulations  had  been  issued,  one 


\'<\  I'lw  u-nsum  (lii-liiw  .'SO  Milts)  nisiallatiuns,  the  otlii-r  for  Ingh- 
irnsion  (above  i,(kx)  volts)  installations.  A  set  of  regulations  for 
niediinn-tensiiin  (between  ^.su  and  I,(XX)  volts)  was  issued  in  i8</j; 
regulations  for  tramways  in  K/x).  It  was  then  decided  to  issue  only 
twi"  sets  of  rules  — for  low-leiisinii  and  for  high-tension --instead 
of  the  three — for  low,  ineilinin  and  high-tension— for  electric  instal- 
lations in  towns,  and  issue  also  special  regulations  for  theatres  and 
iniiifs,  and  safety  rules  for  the  protection  of  workingnifn.  This 
programme  has  now  been  completed.  These  regulations  have  now 
been  accepted  and  will  go  into  force  on  January  1,  i</)4,  with  the 
exception  of  the  safety  rules  for  the  protection  of  workinginen, 
which  will  go  into  force  on  March  I,  1003.  The  same  issue  contains, 
on  more  than  14  full  pages,  the  full  text  of  the  following  regula- 
tions. Kegulations  for  low-tension  installations,  low-tension  being 
defined  by  the  rule  that  the  effective  voltage  between  two  conductors, 
which  are  insulated  from  earth,  should  be  not  more  than  500  volts, 
and  that  the  effective  voltage  between  any  c<inductors  and  earth 
should  not  be  more  than  250  volts;  regulations  for  high-tension  in- 
stallations, high  tension  being  defined  by  the  rule  that  the  effective 
voltiige  between  any  conductor  and  earth  is  more  than  250;  for 
storage  batteries  the  discharge  voltage  is  the  decisive  figure.  Safety 
rules  for  the  protection  of  workinginen.  The  special  rules  for 
theatres  are  included  in  the  regulations  for  low-tension  installations, 
the  special  rules  for  mines  are  included  in  both  the  regulations  for 
low  and  for  high-tension  installations.  There  is  also  published  a 
proposed  set  of  rules  for  erecting  and  maintaining  the  poles  fi>r 
transmission  lines  in  "strong  current"  or  "heavy"  electrical  engi- 
neering ("Starkstromanlagen"),  i.  e.,  excluding  telegraphy  and  tele- 
phony ;  the  term  "heavy"  electrical  engineering  was  used  by  Swin- 
burne in  his  presidential  address  and  has  since  been  used  by  others. 
— P.leh.  Zeit..  February  ig. 

KEKEKENCES. 

British  Lighting  Plant. — An  illustrated  description  of  the  electric 
plant  of  Barnstable.  It  contains  three  125-kw,  soo-volt,  direct- 
current  dynamos  and  a  storage  battery  of  240  cells.  The  three-wire 
system  is  used,  the  supply  pressure  being  230  volts  for  lighting  and 
230  or  460  volts  for  power. — Lond.  Elcc.  Rev.,  March  6. 

Large  Capacity  Switches. — Hewlett. — A  profusely-illustrated  de- 
scription of  the  various  types  of  large  capacity  switches  used  in  elec- 
trolytic work. — Electrochem.  bid.,  March. 

Electro-Physics  and  Magnetism. 

Elcctrodeless  Discharges. — D.wis. — An  account  of  an  investigation 
of  the  conductivity  produced  in  gases  at  various  pressures  when  an 
clectrodeless  discharge  passes  through  them.  Special  care  was  taken 
to  secure  an  absolutely  uniform  discharge  potential,  and  this  was 
attained  by  a  spark  micrometer  immersed  in  hydrogen  and  inserted 
in  a  shunt  circuit.  The  vacuum  vessel  consisted  of  two  coaxial  cylin- 
ders of  the  boiling  tube  pattern,  with  their  upper  rims  welded  to- 
gether so  as  to  leave  a  cylindrical  space  between  them  ;  they  were 
surrounded  by  a  coil  of  wire  having  the  same  a.xis,  which  coil  is  nec- 
essary for  producing  the  elcctrodeless  discharge ;  to  measure  the 
ionization  produced  by  the  same,  ring  electrodes  were  mounted  in  the 
upper  and  lower  portions  of  the  vacuum.  At  ordinary  pressures  the 
conductivity  produced  is  very  small,  with  decreasing  pressure  it 
rises  suddenly  to  a  maximum  at  about  0.6  mm,  remaining  at  that 
maximum  up  to  0.04  mm,  and  falling  suddenly  to  zero  at  0.03.  The 
energy  absorbed  increases  in  a  somewhat  similar  manner.  The  oscil- 
lations in  the  circuit  are  damped  by  this  absorption,  and  the  heat 
thus  produced  in  the  vessel  is  enough  to  heat  a  platinum  wire  to  a 
white  heat. — Phys.  Zeit..  February  15;  abstracted  in  Lond.  Elec, 
March  6. 

Radio-Activity  and  Gravitation  Energy. — Forch  .\.\d  Kucer.v. — 
Two  articles  referring  to  Geigel's  recent  paper  in  which  the  author 
tried  to  prove  experimentally  that  the  energy  given  out  by  radio- 
active substance  is  equivalent  to  a  loss  of  gravitation  energy.  Kucera 
shows  that  Geigel's  mathematical  calculation  is  incorrect.  Forch 
has  repeated  Geigel's  experiments  under  modified  conditions  in 
which,  if  there  is  really  an  absorption  of  gravitation  energy,  he  ought 
to  have  obtained  40  or  50  times  the  effect  obtained  by  Geigel,  but 
his  results  were  negative. — Phys.  Zeit.,  March  I. 

Induced  Actinium  Rays. — Debierne. — An  account  of  experiments 
showing  that  while  an  induced  radio-activity  can  be  obtained  not 
only  from  radium  salts,  but  also  from  actinium  salts,  yet  the  char- 
acter of  the  induced  radio-activity  allows  of  a  clear  distinction  be- 
tween the  effects  of  the  two  substances.     The  activity  induced  by 
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radium  is  sensibly  uniform  in  its  distribulion  througlunit  liic  vessel, 
while  that  due  to  actinium  is  practically  confined  to  the  immediate 
neighborhood  of  the  active  body.  Radium  reciuircs  an  open  space 
to  induce  its  radio-activity  upon  a  second  body,  while  actinium 
requires  a  very  narrow  space.  He  believes  with  Curie  that  these 
substances  send  out  "activating  ions"  which  lose  their  activating 
power  rapidly  in  the  case  of  actinium  and  slowly  in  the  case  of 
radiiun.  Thorium  stands  in  this  respect  between  the  two. — Comptcs 
Rcndits.  February  16;  abstracted  in  Lond.  Elec,  March  6. 

Sensitiveness  of  Tissues  to  Radium  Kays. — Danysz. — An  account 
■of  an  investigation  of  the  effect  produced  by  radium  rays  upon  the 
skin.  A  radium  preparation  applied  to  the  skin  produces  no  imme- 
diate effect,  but  leads  to  the  development  of  a  very  painful  gangrene 
within  8  to  20  days.  Different  tissues  are  sensitive  to  very  different 
•degrees.  .\  radium  preparation,  500,000  times  as  active  as  metallic 
uranium,  produces  an  effect  upon  the  human  skin  after  a  few  minutes. 
The  same  preparation  applied  to  the  skin  of  a  guinea  pig  for  24  hours 
produces  the  complete  destruction  of  the  epidermis  and  dermis,  but 
if  applied  below  the  skin  the  effect  upon  the  skin  is  much  reduced  and 
very  little  effect  is  produced  upon  the  underlying  tissues.  Of  the 
latter  the  nerve  tissue  is  the  most  sensitive;  it  is  well  protected  by 
the  bones  of  the  spinal  column. — Comptes  Kendus,  I'ebruary  16; 
•abstracted  in  Lond.  Elec,  March  6. 

Selenium. — Giltay. — A  description  of  improved  lecture  apparatus 
for  exhibiting  the  sensitiveness  to  light.  Referring  presumably  to 
some  former  apparatus,  he  substitutes  a  glass  plate  with  si.x  windows 
for  the  ebonite  plate  with  eight  windows  for  intermittent  illumina- 
tion, and  makes  the  dark  intervals  somewhat  larger  than  the  light 
ones  on  account  of  the  lag  in  the  light  effect.  Another  species  of 
intermittent  illumination  is  produced  by  mounting  a  radiometer  in 
the  path  of  the  beam.  The  author  uses  one  with  eight  vanes,  and 
■obtains  a  good  effect  in  the  telephone.  The  illumination  may  also 
"be  made  intermittent  by  means  of  a  marometric  flame.  The  best 
for  the  purpose  is  an  acetylene  flame,  but  in  order  to  increase  the 
effect  the  author  uses  three  such  flames  side  by  side  worked  by  the 
■same  membrane.  It  is  then  possible  to  make  the  distance  between 
the  selenium  cell  and  the  flame  as  much  as  10  cm,  and  thus  save  the 
former  from  injury  by  heat.  He  finally  warns  against  an  effect  he 
lias  observed  when  the  circuit  containing  the  selenium  cell,  battery 
and  telephone  is  broken.  The  extra  current  then  induced  often 
short-circuits  the  selenium  cell,  and  to  avoid  this  he  shunts  the  cell 
l)y  means  of  a  commutator  in  which  he  inserts  a  plug  before  breaking 
the  circuit. — Pliys.  Zeit.,  February  15;  abstracted  in  Lond.  Elec., 
February  27. 

REFERENCES. 

Resonance  in  Electric  Circuits. — Field. — The  first  part  of  an  illus- 
trated paper  on  a  study  of  the  phenomenon  of  resonance  in  electric 
•circuits  by  the  aid  of  oscillograms.  He  discusses  the  conditions 
under  which  electrical  resonance  may  occur  with  one  of  the  higher 
harmonics  of  the  e.m.f.  wave  of  the  2,500-kw,  6,000-volt,  three-phase 
Glasgow  municipal  tramway  generators.  A  series  of  curves  is  repro- 
duced which  are  taken  by  means  of  a  Duddell  high-frequency  oscillo- 
graph and  synchronous  motor-driven  mirror. — Lond  Elec.  Rev., 
March  6. 

Magneto-Friction. — Pellat. — A.  French  Physical  Society  paper  on 
the  resistance  of  magnetic  fields  to  the  passage  of  cathode  rays 
across  them.  It  is  necessary  to  assume  that  the  anode  or  cathode 
flux  experiences  in  a  strong  magnetic  field  a  resistance  of  a  frictional 
character,  which  is  zero  or  very  feeble  along  the  lines  of  force,  and 
considerable  in  a  direction  at  right  angles  to  them. — Bull.  Sac.  Fr. 
de  Phys..  Fel)ruary  20;  abstracted  in  Lond.  Elec,  March  6. 

Electro-Chemistry  and  Batteries. 

Electrolytic  Preparation  of  Iodoform  from  .Icctonc — .■\bbott. — An 
account  of  a  series  of  experiments  made  to  find  the  best  conditions 
for  this  purpose.  They  were  found  to  be  as  follows :  A  current 
■density  of  not  more  than  1.35  amp  per  square  decimeter,  a  tempera- 
ture of  75°  C.,  with  an  anode  solution  consisting  of  six  grammes  of 
sodium  carbotiate,  to  grammes  of  potassium  iodide,  100  cc  water, 
and  5.5  cc  acetone  added  at  the  rate  of  0.5  cc  per  10  minutes  during 
electrolysis.  These  gradual  additions  are  necessary,  as  in  order  to 
keep  the  acetone  from  oxidizing  and  from  forming  condensation 
products,  only  a  small  quantity  must  be  present  in  the  anode  solu- 
tion at  one  time. — Jour.  Phys.  Cliein.,  February. 

Reduction  Factors  for  Electrolytic  Deposits. — Herint.. — .\  table  of 
numbers  for  determining  t!ie  amount  of  any  material   formed  elec- 


trolytically,  from  the  amount  given  in  other  units.  The  figures  have 
all  been  calculated  from  the  legal  weights  and  measures  of  this 
country.  The  author  also  points  out  a  number  of  easily  remembered 
approximate  relations ;  for  instance,  5J/2  pounds  per  day  are  almost 
exactly  a  ton  of  2,000  pounds  per  year ;  or  5}/<  kgs  per  day  are  equal 
to  2  metric  tons  per  year ;  every  gramme  per  minute  is  about  3 
pounds  per  day,  or  nearly  1J/2  kgm  per  day;  a  ton  per  year  is  about 
J  j4  grammes  per  minute ;  a  metric  ton  per  year  is  about  6  pounds 
l)cr  day,  or  ]4  pound  per  hour. — Electrochcm.  Ind.,  March. 

Steel  Production  in  the  Electric  Furnace. — An  illustrated  descrip- 
tion of  the  Stassano  process,  with  a  detailed  account  of  the  results 
of  a  test  made  by  Goldschmidt.  He  reaches  the  conclusion  that  the 
electric  furnace  method  of  producing  iron  and  steel  can  come  into 
consideration  everywhere  where  cheap  water  power  and  zinc  iron 
ores  are  available.  He  thinks  that  for  other  countries,  like  Ger- 
many, the  process  could  not  compete  with  the  usual  metallurgical 
methods;  for  crucible  steel,  however,  the  case  may  be  different; 
eventually  the  process  might  be  used  in  such  a  way  that  ordinary 
pig  iron  would  be  refined  in  the  Stassano  furnace;  but  further  ex- 
periments are  still  necessary  to  prove  such  a  possibility. — Electro- 
chcm. Ind..  March. 

references. 

Copper  Refining. — Ulke. — An  article  giving  notes  on  the  history  of 
electrolytic  copper  refining  in  America,  and  especialh'^  on  the  work 
of  the  Balbach  Company.     Electrochem.  Ind.,  March. 

Electrochemical  Development. — Krueger. — .\  summary  of  the  de- 
velopment of  the  scientific  and  industrial  electrochemistry  during  the 
year  of  1902,  giving  brief  references  to  articles  published  and  patents 
issued. — Electrochcm.  Zeit.,  January,  February. 

Industrial  Electrochemistry. — J.  B.  C.  Kershaw. — Continuations 
of  his  serial  on  industrial  electrochemistry  and  electrometallurgy, 
giving  brief  notes  on  recent  progress  in  Europe  and  America.  The 
notes  refer  to  the  following:  The  Elmore  electrolytic  copper  process  ; 
the  calcium  carbide  patents ;  the  use  of  electricity  for  glass  manu- 
facture ;  nickel  production  in  Canada ;  new  water  power  centers  in 
.■\merica ;  the  electric  production  of  iron  and  steel ;  production  and 
use  of  aluminum  in  the  United  States;  electric  laboratory  furnaces; 
electric  chlorates;  electrogalvanizing ;  the  works  of  the  Ampere  Elec- 
trochemical Company ;  electrochemical  instruction  in  Germany ;  me- 
tallic sodium  as  a  reducing  agent ;  nitric  acid  and  nitrates  from  the 
air:  electrolytic  antimony;  peat-charcoal;  barium  and  its  compounds; 
purification  of  salt  and  brine ;  the  efficiency  of  ozonizers ;  carbon  di- 
sulphide. — Elec.  Rev.,  January  24  to  March  7. 

Electrometallurgy. — Beadle. — The  conclusion  of  his  serial  on  elec- 
trometallurgical  problems,  giving  brief  notes  on  iron,  tin,  tungsten, 
nickel,  cobalt,  mercury  and  antimony. — Lond.  Elec.  Rev.,  February  27. 

Acetylene  Lighting  for  Small  Cities. — An  illustrated  description  of 
the  acetylene  central  stations  in  Zinkau,  Grieskirchen,  Poechlarn  and 
Strass  in  Austria. — Zeit.  f.  Calciumcarbid  Feb.,  February  13,  20. 

Polishing  and  Plating. — Hawkins. — A  continuation  of  his  illus- 
trated serial  on  the  polishing  and  plating  of  metals.  In  this  part  he 
discusses  various  kinds  of  buffs,  wheels,  polishing  materials,  etc., 
and   scratch  brushes. — Am.  Jexvelcr.  February. 

Units,  Measurements  and  Instruments. 

Testing  the  Magnetic  Properties  of  Sheet  Iron. — Brion. — .\n  ar- 
ticle in  which  he  suggests  some  modifications  of  the  method  of 
Richter,  which  was  described  in  the  Digest  last  year.  The  principal 
advantage  of  Richter's  and  the  present  author's  methods  is  that 
ilie  iron  sheets  arc  tested  as  a  whole,  so  that  a  value  of  the  mean 


FIGS.    I  AND  2. — TE.STING  THE    MAGNETIC  PROPERTIES  OF   SHEET   IRON. 

magnetic  quality  of  the  material  is  obtained,  and  it  is  this  mean 
value  w'hich  is  alone  of  interest  for  the  engineer.  Fig.  I  represents 
the  method  by  which  Richter  joins  the  ends  of  the  plates  together 
and  makes  a  closed  magnetic  circuit,  while  the  present  author  sug- 
gests instead  the  method  shown  in  Fig.  2;  in  this  the  reluctance  of 
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the  air  Kiip  is  ntliunl  lo  ahoiit  mu-  iDiirili  .iikI  llir  cilily  tiirniit 
loss  is  iilso  cuiisiilcrably  iliiiiiiiislicil.  lit  rcciiinii)ciul.s  tlic  a|>p»ratus 
shown  ill  Fig.  3;  the  test  thus  becomes  very  easy.  'Ihc  sheets  to 
be  tcstril  arc  nut  bent  at  all;  they  arc  first  placoil  into  the  two 
coils,  then  the  wooden  blocks,  .-/,  arc  introtliiccd  and  afterwards  the 
auxiliary  sheets  (shown  at  the  left  and  riRlit  hand  of  the  tiKiire). 
With  this  arraiiKement  the  stray  lUix  may  be  made  very  small.  The 
inllucnce  of  the  two  sets  of  auxiliary  iron  sheets  is  taken  into  con- 
sideration by  delerniining  the  loss  in  them  separately ;  these  auxiliary 
sheets  arc  covered  with  paper,  except  at  the  ends,  where  tlicy  overlap; 
these  two  sets  arc  joined  tORether  so  that  they  form  a  closed  mag- 
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notic  circuit  by  the  same  method  by  which  each  set  is  joined  to  the 
sheets  under  test  in  Fig.  3;  then  the  loss  of  the  two  sets  of  auxiliary 
sheets  is  separately  determined.  These  auxiliary  sheets  may  be 
considered  the  weakest  point  of  the  method,  but  the  loss  in  them 
can  be  determined  to  any  desired  degree  of  accuracy ;  when  sheets 
of  2  m  length  are  tested  and  the  distance  between  the  upper  and 
the  lower  sheets  is  5  cm,  the  average  length  of  an  auxiliary  sheet 
is  15  cm,  i.  e.,  7.5  per  cent,  of  the  total  length.  The  constancy  of 
the  auxiliary  sheets  should  be  tested  from  time  to  time. — Elek.  Zeit., 
March  5. 

Telegraphy,  Telephony  and  Signals. 

H'irclcss  Telegraphy.— Flk>.iisg. — An  abstract  of  a  Cantor  lecture 
on  this  subject.  In  discussing  the  question  of  the  voltage  obtainable 
at  the  balls,  he  showed  by  an  experiment  the  great  effect  which  the 
capacity  of  the  air  wire  or  connected  condenser  has  on  the  spark 
length.  The  longer  the  spark  in  the  air,  the  greater  the  pressure  be- 
tween the  balls,  so  that  greater  voltages  may  be  reached  simply  by 
increasing  the  spark-gap.  But  such  a  process,  by  increasing  the 
resistance,  finally  causes  the  discharge  to  lose  its  desirable  oscillatory 
character.  A  far  better  way  of  getting  greater  potentials  has  been 
used  by  Fessenden,  who  found  that  by  allowing  the  spark  to  occur 
in  a  gas  compressed  to  20  atmospheres  or  more,  the  voltages  attained 
are  much  greater  for  a  given  spark  length,  while,  in  addition,  the 
breakdown  is  much  more  sudden.  This  increased  suddenness  in  the 
breaking  down  of  the  air  between  the  balls  is  found  also  to  give 
greater  radiating  power  to  the  connected  air  wire.  When  it  is  at- 
tempted to  form  a  spark  in  air  between  two  balls  connected  with  an 
oscillation  transformer  whose  primary  is  fed  by  the  oscillations  set 
up  by  an  induction  coil  or  alternating-current  transformer,  an  arc 
is  formed ;  for  the  purposes  of  wireless  telegraphy  the  spark  has  to 
be  separated  out  from  this  arc.  He  points  out  the  importance  of  the 
oscillation  transformer  method  in  wireless  telegraphy.  In  the  first 
place,  by  storing  energy  in  the  oscillations  in  the  primary  circuit  of 
the  Tesla  transformer  (which  circuit  includes  the  winding,  a  con- 
denser and  a  spark-gap)  it  is  possible  to  radiate  from  the  secondary 
a  sustained  train  of  waves ;  and  in  the  second  place,  higher  poten- 
tials are  given  to  the  radiating  air  wire.  Thus  more  energy  is  stored 
on  the  air  wire  in  each  of  its  periods.  The  fact  that  in  reality  it  is 
in  the  dielectric  that  the  energy  is  stored,  makes  the  design  of  the 
condensers  of  importance.  To  accommodate  a  given  amount  of 
energy  the  dielectric  of  condensers  must  have  a  certain  bulk.  The 
quantity  of  energy  which  can  be  stored  electrically  in  a  certain  vol- 
ume of  a  dielectric  is  much  smaller  than  the  amount  it  is  possible  to 
store  mechanically.  Thus,  in  a  cubic  foot  of  air  only  one  foot-pound 
of  electrical  energy  can  be  accumulated.  From  this  point  of  view, 
one  of  the  best  commercial  materials  for  condenser  working  is 
"micanite,"  a  matted  mass  of  mica  and  shellac,  which  has  the  ad- 
vantage over  glass,  not  only  of  storing  two  or  three  times  as  much 
energy,  but  also  of  being  very  free  from  flaws.  On  a  simple  air 
wire  operated  by  an  induction  coil  about  one-fourteenth  of  a  foot- 
pound in  energy  may  be  accumulated.  When  the  spark  occurs  this 
is  indicated  in  practically  a  single  rush.  He  distinguishes  the  fol- 
lowing  types    of   Hertzian   wave   apparatus :   the   first   is   the   early 


.M.iriiiiii  type  111  wliiiii  ilie  air  wire  was  coiinccli'd  directly  to  one 
■side  of  the  Hpark  t{'>P'>  die  second  is  the  Hraun  type  in  which  the 
air  wile  is  attached  to  a  freely  oscillating  independent  circuit  placed 
as  a  shunt  to  the  spark  k->P  I  '!■<-'  third  is  the  l.itest  Marconi  type  111 
which  the  air  wire  is  set  into  vibration  by  means  of  a  second  or 
further  ti.'iiisformation.—  Loud.  Etfc,  March  13. 

Theory  of  llinless  Telegraphy. — I.kciihh.— An  article  in  which  he 
elaborates  his  theory  of  wireless  telegraphy,  according  to  which 
electric  waves  are  transmitted  along  the  earth's  crust  as  waves  arc 
along  wires.  Signals  coiiM  be  transmitted  in  this  way  over  the  whole 
earth  if  it  were  possible  to  raise  the  potential  of  the  earth  a  few 
volts;  this  could  only  be  cfTectively  done  if  the  negative  electrifica- 
tion could  be  removed  to  a  point  outside  the  earth ;  otherwise  it 
would  be  impossible  to  construct  condensers  of  capacities  not  very 
small  in  comparison  with  the  earth's  capacity.  What  the  antenna 
or  mast  wire  does  in  wireless  telegraphy  is  some  such  action  as  that 
postulated.  It  conducts  the  opposite  electrification  away  from  the 
earth  for  some  distance,  say  150  ft.,  and  conducts  it  back  at  the  next 
reversal ;  its  foot,  therefore,  gets  charged  positively  and  negatively 
in  alternation,  and  these  charges  arc  transmitted  at  a  rate  depending 
on  the  dielectric  constant  and  magnetic  permeability  of  the  earth. 
He  suggests  the  following  experiment :  Let  a  wire  be  earthed  at 
two  points  in  a  direct  line  from  the  antenna,  and  let  its  length  be 
half  the  wave  length  of  the  oscillations;  its  ends  will  then  be  always 
oppositely  charged  and  the  maximum  alternating  current  will  pass 
through  it.  If  placed  at  a  right  angle  to  the  wave,  it  will  show  no 
response. — Phvs.  Zeit.,  March  I ;  abstracted  in  Lond.  Elec,  March  13. 

REFERENCES. 

Wireless  Telegraphy. — Arco. — A  translation  in  abstract  of  his  re- 
cent German  article  on  a  new  method  for  tuning  wireless  telegraphy 
stations. — Lond.  Elec,  February  27. 

Wireless  Telegraphy. — Wilke. — A  translation  in  abstract  of  his^ 
recent  German  articles  on  the  use  of  wireless  telegraphy  for  military 
purposes. — Lond.  Elec.,  February  27. 

Cable  Ships. — The  first  part  of  an  illustrated  description  of  the  two 
new  British  cable  ships.  Restorer  and  Patrol. — Lond.  Elec.,  Feb- 
ruary 27. 

Trans-PaciHc  Cable. — McAdie. — A  very  well  illustrated  article  on^ 
the  laying  of  the  American  trans-Pacific  cable. — Jour,  of  Elec., 
January. 

Miscellaneous. 

Safety  Clothes  for  Protecting  Workingmcn. — Artemieff. — An. 
illustrated  paper  read  before  the  Berlin  Electrical  Society.  Two  radi- 
cally different  methods  may  be  used  for  protecting  workingmen 
against  fatal  shocks:  either  the  body  is  placed  in  an  insulating  cover 
(rubber  gloves,  etc.),  or  it  is  surrounded  by  a  material  of  very  good 
conductivity.  The  latter  method  is  used  by  the  author,  who  has 
devised  a  suit  consisting  of  a  very  firm  flexible  metallic  fabric  with, 
which  the  whole  body,  including  head  and  hands,  are  covered.  If 
this  suit  has  a  resistance  of  0.002  ohm  from  one  hand  to  the  other, 
and  if  the  resistance  of  the  human  body  between  the  two  hands  is 
about  2,000  ohms,  it  is  evident  that  only  one-millionth  part  of  the 
total  current  passes  through  the  body.  In  his  suit,  which  has  a  re- 
sistance of  0.002  ohm  between  the  hands,  he  could  stand  continually 
a  current  of  350  amp,  and  for  a  short  time  1,000  amp.  The  limits 
of  current  are  given  by  the  burning  of  the  suit. — Elek.  Zeit., 
March  12. 


New  Books. 


Elektrotechnik  in  Eixzel-Darstellungen.    By  Dr.  G.  Benischke. 
Heft.  I,  Die  Schutzvorrichtungen  der  Starkstromtechnik  Gegen 
Atmospharische  Entladungen.     Heft  2,  Der  Parallelbetrieb  von 
Wechselstromaschinen.     Braunschweig:   Friedr.  Vieweg  &  Son. 
42  pages,  43  illustrations ;  55  pages,  43  illustrations.     Price  each 
1.6  marks. 
The  two  pamphlets  of  which  Dr.  Benischke  is  the  author  treat  of 
two  very  important  subjects.     The  first  describes  the  protective  de- 
vices of  power  and  lighting  circuits  against  atmospheric  discharges, 
and  the  second  occupies  itself  with  the  parallel  operation  of  alter- 
nators.   The  great  experience  of  the  author,  who  is  chief  engineer  of 
one  of  the  largest  German  electrical  manufacturing  companies,  is  a 
guarantee  that  his  views  will  be  of  interest  to  electrical  engineers,  and 
especially  to  men  in  this  country.    It  i?  of  value  for  us  to  know  what 
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is  being  done  in  Europe.  While  these  pamphlets  do  not  contain  any- 
thing that  will  be  new  to  the  reading  electrical  engineers,  they  are  a 
condensed  review  of  the  subjects  they  treat  of,  and  will  be  found 
useful  on  that  account. 


Second.\ry  Batteries  :  Their  Theory,  Construction  and  Use.  By 
E.  J.  Wade.  New  York :  D.  Van  Nostrand  Company.  492  pages, 
26s  illustrations.     Price,  $4.00. 

This  is  a  most  complete  treatise  on  the  storage  battery,  including, 
in  addition  to  the  lead-lead  couple,  the  cells  which  have  been  brought 
forth  from  time  to  time  having  electrodes  other  than  lead. 

There  are  ten  chapters,  the  first  being  a  short  introductory.  The 
second,  under  the  caption,  "Historical,"  comprises  100  pages,  and 
shows  the  evolution  through  which  the  lead  accumulator  has  passed. 
Nearly  every  type  and  character  of  electrode  that  has  been  devised 
since  the  time  of  Plante  is  clearly  shown.  This  chapter,  together 
with  Chapter  X — the  latter  headed  "Present  Day  Cells,"  and  covering 
90  pages — form  a  record  of  nearly  every  lead  battery  that  has  ap- 
peared on  the  market  since  the  inception  of  the  art.  Chapter  III 
describes  those  secondary  batteries  other  than  lead.  Chapter  IV 
is  a  discussion  of  the  properties  and  behavior  of  lead  cells.  The 
charge  and  discharge  reactions,  variation  of  e.m.f.  with  acid  density, 
change  in  capacity  with  changing  conditions  of  output  rate,  influence 
of  temperature,  efficiency  and  internal  resistance,  are  all  fully  dis- 
cussed from  a  scientific  standpoint,  but  no  useful  practical  conclu- 
sions seem  to  be  drawn  from  the  discussions. 

Chapter  V  is  on  the  chemistry  of  lead  cells.  Here  the  author  puts 
forth  his  "Polymerization  Theory"  of  a  large  number  of  lead  o.xides 
being  possible,  forming  a  series  of  varying  degrees  of  fl.xidization  and 
producing  correspondingly  varying  e.m.fs,  and  which  theory  he  pre- 
sented before  the  British  Institution  of  Electrical  Engineers  in 
March,  1900.  With  this  theory,  however,  the  profession  generally 
does  not  agree,  as  all  the  phenomena  of  a  storage  cell  may  be  ac- 
counted for  in  much  simpler  and  more  probable  ways. 

Chapter  VI  is  on  the  design  of  lead  cells  and  Chapter  VII  on  their 
manufacture.  These  are  good,  practical  discussions,  so  far  as  they 
go.  Definite  methods  of  Plante  formation  and  of  making  up  active 
material  mixtures  are  not  given,  though  they  are  taken  up  in  a 
general  way. 

Chapter  VIII  is  on  the  treatment  and  testing  of  lead  cells.  Chap- 
ter IX  covers  erection  and  regulation  of  lead  cells.  This  last  is  the 
only  chapter  in  the  book  that  essays  practical  information  for  the 
installing  engineer.  Two  of  the  numerous  successful  booster  systems 
are  described,  but  no  methods  for  calculation  of  sizes  of  machines 
or  their  windings  are  given.  Altogether  it  is  a  work  which  shows 
a  high  order  of  knowledge  and  ability  and  is  a  most  valuable  book 
for  such  engineers  as  are  engaged  in  storage  battery  design  and 
production,  though  it  is  rather  too  theoretical  to  be  of  the  greatest 
assistance  to  the  practising  electrical  engineer. 


Die  Wechselstromtechnik.  Edited  by  E.  Arnold.  Volume  I, 
Theorie  der  Wechselstroeme  und  Transformatoren.  By  J.  L. 
la  Cour.  Berlin :  Julius  Springer.  425  pages,  263  illustrations. 
Price,  12  marks. 
A  work  on  the  theory  of  alternating  currents  composed  by  a 
writer  of  great  ability  cannot  fail  to  attract  attention  even  if  it  be 
written  in  a  foreign  language.  The  work  of  Mr.  La  Cour  is  a  com- 
prehensive treatise  on  the  phenomena  connected  with  alternating 
currents.  It  is  divided  into  two  parts,  the  first  part  dealing  with 
the  general  theory  of  alternating  currents,  the  second  part  dealing 
with  the  theory  of  the  transformer  for  single-phase  and  polyphase 
currents,  and  with  the  theory  of  transmission  of  power  by  means  of 
alternating  currents.  We  cannot  help  e-xpressing  our  admiration 
for  the  erudite  manner  in  which  the  author  has  swept  over  the  vast 
subject,  but  in  doing  so  we  cannot  suppress  our  opinion  that  it 
would  be  possible  to  simplify  the  methods  so  as  to  make  them  more 
lucid  and  perspicuous,  even  if  this  would,  here  and  there,  lead  to  a 
sacrifice  of  generalization.  It  is,  after  all,  a  clear  conception  of  the 
physical  aspect  of  the  phenomenon  that  we  wish  to  impart  to  students 
and  engineers  rather  than  a  general  theory  which  covers  every 
imaginable  case,  but  which  is  baffling  to  a  man  not  thoroughly 
familiar  with  every  detail  of  the  problems,  the  solution  of  which 
is  covered  by  the  general  method.  To  the  expert  who  is  familiar 
with  the  subject  of  alternating  currents,  this  book  cannot  fail  to  be 
an  inexhaustible  mine  of  knowledge,  but  as  a  treatise  for  the  use 
of  men   whose  time   is  naturally   limited,   whose  knowledge   has   to 


cover  not  only  the  subject  of  alternating  currents,  but  the  whole 
vast  subject  of  applied  physics,  this  book  will,  we  fear,  be  less  useful 
than  it  would  have  been  if  it  had  been  written  with  the  understanding 
of  what  has  been  so  pertinently  called  "The  Economy  of  Science." 

Most  engineers  are  familiar  with  the  use  of  differential  equations, 
but  few  like  to  have  these  equations  put  before  them  without  even  so 
much  as  an  assistance  for  solving  them.  We  find,  for  instance,  on 
page  36,  the  equation  22  is  given  as  a  solution  of  the  preceding 
differential  equation,  instead  of  giving  the  necessary  substitutions 
which  would  aid  in  the  understanding  of  the  solution.  Such  pro- 
cedure is  not  conducive  to  the  development  of  the  understanding 
of  the  student.  The  subject  of  alternating  current  theory  is  treated 
admirably  with  the  help  of  vector  diagrams,  the  most  recent  contri- 
butions to  this  subject  having  been  given  due  consideration.  Thus 
the  circle  diagrams  have  received  a  great  deal  of  attention,  and  the 
student  who  is  painstaking  enough  to  familiarize  himself  with  these 
methods  will  certainly  find  them  most  useful  in  the  solution  of  new 
problems.  A  large  number  of  examples  is  given  to  illustrate  the 
graphical  methods.  The  use  of  theoretical  methods  in  the  treatment 
of  engineering  problems  in  this  volume  might  have  been  greatly 
enhanced  by  the  omission  and  cancellation  of  factors  which  have 
only  a  second  or  third-rate  importance.  Thus,  in  the  theory  of  the 
transformer  results  can  be  obtained  which  are  extremely  clear  and 
useful  if  the  resistance  of  the  primary  winding  is  neglected,  an  as- 
sumption which  can  usually  be  made  without  introducing  any  serious 
error.  Such  assumptions  greatly  contribute  to  the  understanding  of 
a  problem  and  make  a  theory  useful  which  otherwise  would  be  alto- 
gether too  complex  for  application. 

In  treating  of  Fourier's  theory,  it  might  have  been  well  if  the 
author  had  given  Prof.  Clifford's  method  of  deducing  the  coefficients 
of  the  various  harmonics,  a  method  which  is  not  only  very  quick 
but  also  helps  to  understand  the  theory. 

In  treating  of  the  measurement  of  power  in  alternating-current 
circuits,  it  is  surprising  that  the  author  does  not  give  the  graphical 
theory  of  the  wattmeter,  which  permits  at  a  glance  to  understand  a 
process  which  looks  so  abstruse  if  nothing  else  is  given  than  the 
formulae.  It  is  marvelous  how  a  simple  subject  can  be  presented  in 
such  a  manner  that  it  takes  hours  to  obtain  only  a  general  under- 
standing. 

The  most  interesting  chapter  in  the  second  part  of  the  book  is 
the  theory  of  long-distance  lines.  It  is  surprising  to  find  that  the 
author  derives  the  formula  for  the  inductance  of  two  parallel  in- 
ductors, while  he  does  not  deem  it  necessary  to  give  a  derivation 
of  the  formula  for  the  capacity  of  two  parallel  conductors  excepting 
by  giving  the  result  based  on  the  theory  of  Lord  Kelvin's  images 
which  Mr.  Steinmetz  used  in  obtaining  the  constants  for  parallel 
conductors.  In  going  back  to  the  principles  of  electrostatics,  it  is 
easy  to  obtain  direct  without  this  artifice  the  formulas  for  the  con- 
stants of  parallel  conductors;  but  as  engineers  are  far  more  familiar 
with  electromagnetic  than  electrostatic  formulas,  it  would  seem 
more  necessary  to  give  the  derivation  of  electrostatic  constants  of 
long  lines  than  the  electromagnetic.  The  solutions  of  the  differ- 
ential equations  for  long  lines  are  illustrated  by  plain  diagrams,  but, 
while  the  formulse  cover  the  problems  pretty  thoroughly,  their  inter- 
pretation should  certainly  have  been  enlarged  upon  as  the  complexity 
and  importance  of  the  phenomenon  would  require. 
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American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa.  Ne.xt  meeting.  New  York,  April 
16,  17  and  18,  1903. 

American  Institute  of  Electrical  Engineers,  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 

American  Order  of  Steam  Engineers,  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa.  Seventeenth  annual  convention 
of  the  Supreme  Council  of  the  United  States,  Pittsburg,  May  11. 

American  Street  Railway  Association,  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies,  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 
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AssiH'iATioN  OK  Railway  Thi.kohai'ii  Sui-khintknuknts,  Secretary, 
r.  W.  Drew.  Colby  and  Abbott  MuiMiiik,  Miluuukee,  Wis.  Next 
mcetinK,  New  Orleans,  La.,  May  Ij,  14  and  15,  i(X>j. 

Canadian  litECTKiCAL  Association,  Secretary,  C.  11.  Moriinicr. 
Toronto,  Ont.    Next  meeting,  Toronto,  Out.,  1903. 

ELiCTKiCAL  Contractors'  Association  oi-  Nkw  York  State,  Sec 
retary,  \Vm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association),  Secretary.  A.  P.  Eckcrt,  ,vj  Corilandt  Street. 
New  York.  Hoard  of  Directors  meets  every  second  b'riday  of  eaili 
month. 

Engine  Ruii.dkks'  Association,  I-".  P.  Idc,  Springfulii.  III.,  Sccre 
tary. 

International  Association  ok  Municipal  Electricians,  Secre 
tary,  Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  Cit). 
N.  J.,  September,  1903. 

Iowa  I-'i.kcthu m.  .\ssoi  iation.  N'oxt  aiiiiiial  convention,  l)a\en 
port,  April  8  and  9. 

N.vtional  As.soi'l ation  ok  iM.vNiKACTi'KKks,  Sccrelafv,  Marshall 
Cushing.  170  Hroailway.  New  York,  .\miual  eoii\ention,  New  Or- 
leans, l.a..  .April  14.  15  and  16.  KXi.V 

National  Electrical  Contractors'  Association  of  the  United 
States,  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich.,  July  15,  1903. 

National  Electric  Light  Association.  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Ne.xt  meeting,  Chicago,  May, 
26,  27  and  2S,  1903. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association,  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association,  Secretary,  E.  W. 
Pichardt,  Huntingbttrg.  Ind. 


Electrically-Operated  Printing  Presses  in   England. 


FIG.    1. SWITCHBOARD. 

same,  much  trouble  is  found  in  obtaining  a  sufficiently  large  number 
of  contacts  10  give  the  motor  a  steady  motion  from  step  to  step,  and 
at  the  same  time  allowing  sufficient  area  of  contact  to  carry  the 
total  current  of  the  motor  at  various  speeds,  without  making  the 
rheostat  too  large  and  clumsy.     In  some  forms  of  rheostatic  control 


lor  printniK  presses,  as  jinieh  as  <jo  per  cent,  of  the  current  is  wasted 
in  the  resistance  wires  when  the  machine  is  operated  at  very  low 
speeds  fur  adjustment  and  inakiiiK  ready.  In  stimc  caseit  the  main 
motor  is  not  used  for  the  very  slow  operation,  anotlier  smaller  motor 
licing  installed. 

The  aeeompanying  illustrations  show  the  electrical  details  of 
an  I'lnglisli  iirinling  press  to  which  the  Ward  Leonard  system  of  con- 
trol is  :ipplied.  The  motor  shown  in  Fig.  2  has  a  capacity  of  (u  hp 
and  operates  a  sextuple  Hoe  press.     I'^ig.  3  shows  the  controller  con- 


In    the    electrical    operaiion    of   priming    niiuliinery.    llie    principal       LJ 
difficulty   to   be    overcome    is    in    the    matter   of    control.      If    larf;;c 
rheostats  are"  used   in   series   with    the   motors    for    controlling    tlvj 


-MOTOR    FOR    URIVI.NG    PRESS. 


nections  as  arranged  for  handling  the  motor  under  various  con- 
ditions, and  Fig.  4  show's  the  electrical  connections,  with  the  con- 
troller at  the  right.  The  plant  was  installed  by  Messrs.  Geipel  & 
Lange,  of  Westminster,  for  Messrs.  Edward  Lloyd,  Limited,  the 
proprietors  of  Lloyd's  Weekly,  Daily  Chrouiclc  and  other  publi- 
cations. 

With  this  equipment,  which  has  been  in  operation  almost  two 
years,  the  press  is  started  or  stopped  without  jars  or  shocks  of  any 
kind  and  operates  at  very,  very  slow  speeds  for  long  periods  without 
difficulty.  The  loss  of  power  in  regulation  is  stated  to  be  less  than 
2  per  cent,  even  at  the  lowest  speed;  this,  of  course,  not  including 
the  loss  in  the  motor-generator  group.  The  press  may  be  started 
from  rest  and  accelerated  to  full  speed  with  great  rapidity  and 
certainty,  or  it  may  be  brought  from  a  state  of  rest  to  full  speed 
\ery  gradually  by  hardly  perceptible  increments,  and  is  absolutely 
under  control  at  all  speeds  regardless  of  the  load.  If  the  electrical 
equipment  is  set  to  run  at  a  definite  speed  and  the  load  varies,  the 
speed  remains  constant. 

The  latter  consideration  is  one  of  considerable  importance,  for  it 
is  well  known  that  the  load  on  a  printing  machine  varies  from  time 
to  time  according  to  the  condition  of  the  rolls  and  the  ink.  the  pres- 
sure on  the  paper,  the  thickness  of  the  blankets  and  the  time  the 
machine  has  been  in  operation,  etc.  With  the  series  rheostat 
system,  as  the  load  varies,  so  do  the  controlling  effect  of  the  rheo- 
stat and  the  voltage  at  the  motor. 

The  Ward  Leonard  system  of  control,  as  here  applied,  consists  in 
delivering  current  to  the  press  motor  at  a  variable  voltage  suited 
to  the  precise  speed  at  which  the  motor  is  running  from  time  to 
lime.  For  this  purpose  it  is  necessary  to  have  a  generator  with  a 
rheostat  in  the  field  thereof  for  varying  the  voltage.  This  generator 
may  be  driven  by  another  motor,  or  by  some  external  source,  which 
may  generate  the  whole  of  the  electrical  power  required,  or  as  in 
the  case  of  Messrs.  Edward  Lloyd.  Limited,  onlv  one-half  thereof. 
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Here  the  generator  is  only  half  the  size  of  the  press  motor  and  ii 
is  driven  by  another  motor,  which  is  also  about  half  the  size. 

As  will  be  noted  in  the  diagram,  Fig.  3,  A  B  is  a.  motor-generator, 
of  which  A  is  the  motor  and  B  is  the  generator,  of  25  hp ;  the  ar- 
matures of  both  are  wound  for  200  volts.  E  is  the  press  motor  of 
50  hp,  the  armature  of  which  is  wound  for  400  volts.  C  and  F  are 
the  fields  of  the  generator  and  press  motor  respectively.  Both  of 
these  fields  are  separately  excited  and  C  has  a  reversible  rheostat  in 
circuit  with  it,  having  a  large  number  of  contacts.     It  will  be  seen 


FIG.    3. — DIAGRAM     OK    CO.NTKOLLER    CON.XECTIONS. 

that  the  current  supplied  from  the  line  to  the  armature  of  /:  passes 
through  the  armature  of  B,  which  runs  continually  at  full  speed. 
When  starting  up,  the  field,  C,  is  fully  excited,  and  the  voltage  of 
the  armature  is  equal  to  that  of  the  line,  but  in  a  counter  direction. 
Consequently  no  current  passes  through  £.  The  switch  of  the  rheo- 
stat is  now  moved  in  a  clockwise  direction  and  a  small  resistance 
is  inserted  in  the  field,  C,  so  that  the  armature  voltage  is  slightly 
reduced  below  that  of  the  line.  A  current  sufficient  for  the  full 
torque  then  passes  through  E  and  the  motor  begins  to  turn  slowly. 

To  increase  the  speed  more  resistance  is  gradually  inserted  until 
there  is  no  magnetism  remaining  in  the  field,  C:  the  motor,  /:,  then 
runs  at  half  speed,  the  voltage  being  that  of  the  line.  By  still  furtlu  r 
moving  the  switch  of  the  rheostat  in  a  clockwise  direction,  the  field, 
C,  is  reversed  and  gradually  strengthened.  The  voltage  of  the 
armature,  B,  is  now  gradually  increased  in  a  direction  which  assists 
the  voltage  of  the  supply  mains,  and  as  soon  as  the  whole  of  the 
resistance  is  switched  out,  the  voltage  of  the  supply  mains  is  doubled 
and  the  motor,  E,  attains  its  full  speed.  This  is  the  position  of  the 
switch  as  shown  in  the  diagram.  It  will  be  seen  that  as  the  con- 
troller has  only  to  regulate  the  field  current,  it  may  be  a  very  small 
size  and  yet  have  a  very  large  number  of  contacts,  thus  affording 
a  very  gradual  control  and  securing  absence  of  that  destructive  spark- 
ing of  the  contacts  which  is  so  common  with  rheostats  carrying 
large  currents.  Further,  the  space  occupied  by  this  controller  is 
but  a  small  fraction  of  that  required  by  the  rheostats  used  on  the 
series  control  system. 

The  loss  in  the  motor-generator  as  ascertained  by  Messrs.  Edward 
Lloyd,  Limited,  from  actual  records  is  small,  while  the  loss  in  the 
controller  varies  from  zero  at  half  speed  up  to  the  ma.ximum  of 
only  2  per  cent,  at  slow  speed,  or  at  full  speed.  The  machine  can  be 
reversed  if  desired,  but  in  the  case  of  the  Hoe  presses  it  is  onl> 
necessary  that  this  reversal  should  be  applied  at  low  speeds.  For  thi-- 
purpose  it  is  provided  that  the  motor-generator  is  capable  of  giving 
a  voltage  slightly  in  excess  of  that  of  the  line,  so  that  when  it  is 
in  opposition  to  the  line  this  excess  causes  a  flow  of  current  through 
the  armature,  E,  which  then  rotates  in  a  reverse  direction. 


The  accompanying  diagram  as  well  as  the  illustration,  Fig.  I, 
shows  the  switchboard  and  connections  for  this  system  of  control 
for  operating  the  presses.  The  numbers  i,  2  and  3  represent  the 
single-pole  switch,  the  slow-speed  creeping  switches  and  the  field- 
reversing  and  regulating  switches.  The  booster  is  noted  at  7,  and 
the  motor  for  driving  it  at  10,  while  at  14  may  be  seen  the  starting 
switch  for  the  motor.  The  motor,  5,  is  used  for  driving  the  ma- 
chinery, 6  being  its  field  coils.  The  single-pole  circuit-breaker,  13, 
and  emergency  tripping  coil,  u,  as  well  as  the  double-pole  circuit- 
breaker,  16,  may  be  noted  also  on  the  switchboard.  Fig.  6,  as  well 
as  the  meter  at  the  right. 

The  switchboard  is  of  enamelled  slate,  mounted  with  a  motor- 
starter  for  the  motor-generator,  an  ammeter  having  a  two-way 
switch,  by  which  means  the  current  supplied  to  the  press  motor,  or 
the  total  current  taken  from  the  supply  mains,  respectively,  can  be 
measured ;  and  a  voltmeter  with  a  two-way  key,  which  permits  the 
voltage  at  which  the  press  motor  is  working,  or  the  voltage  of  the 
mains,  to  be  read.  Circuit-breakers  take  the  place  of  switches  and 
fuses,  so  that  should  an  excess  of  current  due  to  a  jam  in  the  press 
open  the  circuit,  it  can  be  quickly  closed  again  when  required,  thus 
saving  the  loss  of  time  due  to  replacing  the  ordinary  fuse,  an  im- 
portant consideration  in  the  production  of  a  paper. 

The  energy  used  is  metered  by  a  watt-hour  meter,  which  not 
only  integrates  the  energy  by  the  usual  dial,  but  also  registers  the 
rate  at  which  it  is  used  on  a  chart. 

The  flexibility  of  this  system  is  well  illustrated  in  the  three  creep- 
ing switches,  which  are  placed  round  the  machine  at  different  points. 
These  switches  have  7  or  8  steps  in  parallel  with  the  early  steps  of 
the  controller,  so  that  the  machine  tenders  may  themselves  operate 
the  press  at  the  low  speeds  required  for  fixing  the  plates  and  thread- 
ing the  paper  before  the  actual  process  of  printing  begins. 

The  whole  regulation  of  the  speed  and  direction  of  rotation  is  ef- 
fected by  the  small  controller;  there  is  only  one  small  hand  wheel 
to  work,  which  effects  the  whole  of  the  operations  in  sequence,  so 
that  it  is  impossible,  even  for  an  expert  attendant  to  make  any 
mistake.  The  controller  is  carried  on  a  pedestal  which  is  fixed 
on  the  floor  near  the  machine  in  the  most  convenient  place.  The 
main  switchboard  which  carries  the  measuring  instruments,  etc., 
is  fixed  on  the  wall  some  distance  off,  out  of  the  way,  for  it  is  not 
necessary  for  the  attendants  to  use  this  board  in  operating  the 
machine.  As  there  is  no  large  rheostat,  the  heating  of  the  coils 
thereof  is  avoided  and  the  plant  will  run  for  long  and  indefinite 
periods  even  at  the  very  slowest  spee<ls,  while  the  wear  and  tear 
of  the  coils  in  the  rheostat  and  contacts  are  obviated. 

It  may  be  of  intere.st  to  add  the  following  description  of  the  sig- 
nalling apparatus  and  switchboard  arrangements,  which,  however, 
do  not  form  a  necessary  part  of  the  motor  .system.  In  order  to  signal 
to  the  attendant  who  operates  the  controller,  a  bell  and  indicator 
having  three  different  colored  lights  are  fixed  near  the  controller, 
which  are  operated  by  pushes  fixed  at  various  points  round  the  ma- 
chine.   The  cnIov<:  represent  "start."  "full  speed"  and  "stop,"  while  the 


FIG.    4. CONNECTIO.VS    OF    EI.E(  TRICAI.    EOU  II'.M  F.NT. 

bell  calls  attention  to  a  change  in  the  signals.    The  color  of  the  light 
rvmains  constant  until  another  signal  is  sent. 

In  case  it  is  necessary  in  an  emergency  to  stop  the  machine  in- 
stantly, a  circuit-breaker  is  provided  which  is  operated  by  pushes 
placed  round  the  machine  alongside  the  pushes  for  signalling,  and  the 
circuit  may  be  automatically  opened  by  pressing  any  one  of  these 
pushes,  which  instantly  stops  the  machine. 
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British  Direct-Current  Motors. 


Tlic  iici'oiiiiKiii)  iiiK  illii>tr;iiuiii!>  »\ni\\  a  type  ut  direct-current 
iiiii|i>r  iiiailc  liy  ilic  Itritisli  'riiuinsmi-lluuslDii  L'xiiipiitiy.  The  si/cs 
in  wliii'li  tlii'sc  nioluis  arc  nuinufacturcd  arc  ,'.(  to  15  lip  for  slow- 
spcril,  anil  .■  lip  to  ju  lip  tor  niodcrutv  speed.  Standard  windiiiKS 
liavc  hecn  developed  (or  the  nominal  voltages  of  115,  Joo,  2jo,  400 
and  51X),  but  the  motors  can  be  used  on  circuits  differing  consid- 
erably from  these  nominal  vollaKes. 

The  motor  frame,  which  is  also  the  inaKnct  yoke,  is  of  cast  iron, 
and  ill  the  smaller  sizes  is  reclaiiKiilar  in  shape  with  rounded  cor- 
ners, ill  the  larger  sizes  the  circular  form  being  adopted.  At  llu- 
commutator  end  the  frame  is  provided  with  a  projecting  shell  which 
protects  the  brush  gear,  while  at  the  same  time  it  allows  ample 
space  for  it.  In  the  si/.cs  above  5  lip,  the  frame  is  divided  liori/.on 
tally,  so  that  the  upper  half  may  be  easily  raised  to  facilitate  in 
spection  or  removal  of  the  armature.  The  armature  may  also  I" 
removed  by  taking  olT  the  pulley  and  shield,  as  in  the  smaller  sizes. 
Ventilation  is  provided  by  hand  holes,  both  at  pulley  and  commutator 
ends,  the  latter  bcin^  largo  enough  to  permit  ready  access  to  the 
brush-holders. 

The  pole  pieces  arc  made  of  sheet  iron  laminations,  so  as  to  reduce 
;ddy  current  losses  to  a  minimum,  and  are  so  supported  that  they 
can  be  readily  removed  from  the  frame.  The  field  coils  are  held 
in  place  by  the  extended  tips  of  the  pole  pieces.  This  construction 
allows  the  pole  to  cover  a  large  portion  of  the  armature  surface 
without  increasing  the  size  of  the  field  coil,  and  adds  materially  to 
the  efTicicncy  of  the  motor. 

The  bearings  are  carried  by  the  cast-iron  end  shields,  which  are 
bolted  to  the  frame.  The  end  shields  carrying  the  bearings  may  be 
rotated  through  angles  of  90°  or  180°,  so  that  the  motors  may  be 
easily  adapted  for  bolting  to  a  wall,  or  in  an  inverted  position  to  a 
ceiling.  The  bearings  are  lubricated  automatically  by  oil  wells  and 
revolving  rings,  and  are  provided  with  oil  gauges.  The  linings  arc 
of  solid  gun  metal  in  one  piece. 

The  armature  core  is  composed  of  sheet-iron  laminations,  assem- 


FIG.    I. —  MOTOR   ox    W.\LL. 

bled  direct  on  the  shaft.  Each  lamination  is  japanned,  to  prevent 
eddy  currents,  and  air  ducts  are  arranged  for  ventilating  the  core 
and  winding.  The  laminations  are  clamped  solidly  between  two 
cast-iron  spiders.  The  "cylindrical"  armature  winding  is  employed. 
The  armature  coils  are  made  of  copper  wire  wound  on  a  form,  and 
are  embedded  in  slots  punched  in  the  armature  discs,  and  extend  over 
the  end  flanges.     The  cylindrical  winding  provides  large  radiating 


Mil  face  lor  the  urmaiurc  condiicturs,  reduccH  the  IciikiIi  of  wire, 
and  consciineiitly  (lie  Iohh  due  to  rcaistaiicc.  It  therefore  conduces 
to  cool  rimmiiK  and  high  ciVicicncy.  The  Heparatcly- formed  coils, 
ol  wliicn  tnc  winding  is  composed,  arc  cany  to  remove  and  replace. 

The  brush- holders  arc  arranged  for  carbon  brushes,  which  slide 
in  tiiiishcd  w.iys,  and  arc  pressed  against  the  commutator  by  inde- 
pendent pressure  lingers,  an  adjustable  s]>ring  in  the  rear  of  the 
holder  enabling  the  pressure  to  be  regulated  throughout  the  whole 
life  of  the  brush. 

The  standard  motors  arc  shunt-wound,  but  series-wound  motors 
can  be  supplied   for  use  on  cranes,  winches,  etc.,  where  a  variation 
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of  speed  with  load  is  required,  while  for  printing  presses  and  other 
machines  rcejuiring  large  torque  at  starting,  compound-wound  motors 
arc  recommended. 

The  motors  operate  practically  without  sparking  at  the  commu- 
tator, and  changes  from  no-load  to  full  load  require  no  shifting  of 
the  brushes.  The  partially  enclosed  motors  run  with  full  load  at  an 
unusually  low  temperature.  After  running  for  10  hours  at  their 
rated  load  and  voltage,  the  rise  in  temperature  above  that  of  the 
surrounding  air  will  not  exceed  40°  C,  as  measured  by  thermometer 
on  any  part  of  the  motor.  They  will  run  for  one  hour  under  a 
25  per  cent,  overload,  and  will  stand  a  momentary  overload  of  40- 
per  cent,  without  injurious  heating,  or  sparking  at  the  brushes. 


Large  S.  K.  C.  Transformers. 


The  large  transformers  herewith  described  arc  built  by  the  Stanley 
Electric  Manufacturing  Company,  which,  from  its  inception,  has 
devoted  special  study  to  the  perfection  of  transformer  design.  These 
transformers  are  installed  in  many  locations,  particularly  in  trans- 
mission systems  operating  at  unusually  high  voltages,  such  as  those 
on  the  Pacific  coast,  and  are  used  to  a  considerable  extent  by  inter- 
urban  roads  throughout  the  country. 

Eig.  I  shows  very  clearly  the  construction  of  the  S.  K.  C.  oil- 
insulated,  water-cooled  transformer.  The  windings,  both  primary 
and  secondary,  arc  subdivided  into  from  four  to  eight  separate  coils, 
each  coil  being  wound  in  a  number  of  layers,  thus  permitting  the 
voltage  between  layers  and  across  the  terminals  of  any  one  coil  to 
be  kept  low,  and  allowing  each  individual  coil  to  be  thoroughly  in- 
sulated both  internally  and  externally  before  assembling.  In  the 
smaller  transformers,  the  coils  are  placed  on  both  legs  of  the  iron 
as  in  Fig.  3,  and  the  design  is  known  as  the  "Core  Type."  Those 
wound  for  30,000  volts  and  higher  and  of  200-kw  capacity  and  larger 
have  the  iron  built  on  both  legs  of  the  coil,  forming  a  complete 
shell  around  the  coil,  from  which  the  design  is  called  the  "Shell 
Type."  This  style  of  construction  is  shown  in  Figs,  i  and  2.  In 
both  designs  the  coils  are  placed  side  by  side,  a  secondary  coil  be- 
tween any  two  primary  coils,  and  are  insulated  from  each  other  and 
from  the  iron  by  sheets  of  insulating  material,  liberal  space  being 
left  so  that  the  oil  can  circulate  freely  around  the  various  coils  and 
between  the  coils  and  iron. 

A  particular  feature  of  S.  K.  C.  transformers  is  that  the  casing 
is  of  heavy  boiler  plate,  which  cannot  be  broken  or  torn  or  punc- 
tured so  as  to  release  the  oil  and  allow  it  to  flow-  out,  as  not  infre- 
quently happens  to  transformers  with  sheet  iron  casings.  The  boiler 
plate  is  riveted  to  the  cast-iron  base  and  then  thoroughly  calked. 
The  mass  of  coils  and  iron  is  also  rigidly  fastened  to  the  base  and 
is  not  in  any  way  supported  by  the  casting,  this  robust  style  of  con- 
struction being  shown  in  Fig.  i.  Heavy  eye-bolts  with  turn  buckles 
pass  through  the  base  and  cover,  making  a  most  secure  and  sub- 
stantial combination,  and  one  in  which  strains  due  to  shipping  and 
lifting  cannot  cause  leaks. 

The  spiral  through  which  the  cooling  water  passes  is  made  of 
brass,  which  is  preferable  to  iron  because  it  does  not  corrode  even 
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when  salt  water  is  used.  Being  of  thinner  gauge  and  higher  con- 
ductivity than  iron  it  conducts  heat  with  greater  facility,  therefore 
dissipating  a  given  heat  with  the  consumption  of  less  water. 


for  a  reasonable  time,  the  supply  of  water  being  proportionately  in- 
creased. They  will  also  carry  full  load  for  from  three  to  six  hours 
without  the  use  of  water  and  without  a  dangerous  rise  in  temper- 


FIG.    I. — 80O-KVV    TRANSFORMER    WITHOUT    CASING. 

The  coils  and  core  can  be  removed  from  the  tank  without  dis- 
turbing the  spiral  coil  and  its  connections.  All  the  interconnections 
between  the  coils  are  made  at  the  top  so  as  to  be  readily  accessible. 
The  main  primary  and  secondary  leads  are  brought  up  to  the  ter- 
minal boards,  rigidly  supported  above  the  coils,  the  primary  board 


FIG.    2. — SOO-KW    TRANSFORMER   COIL   AND    CORE    BUILT    UP. 

ature.     They  are  wound  for  voltages  up  to  60,000  and  are  made  in 
capacities  up  to  2,000  kilowatts. 


FIG.    3. — 4O-KVV   TRANSFORiVIKR   WOUND   FOR   40,000  VOLTS. 

being  on  one  side  and  the  secondary  on  the  other.  From  these  boards 
the  leads  are  brought  out  through  porcelain  insulators  of  unusually 
liberal  proportions.    Type  W  transformers  will  stand  large  overloads 


FIG.    4.  —  IIO-KW,    25-CYCLE   TRANSFORMER. 

The  S.  K.  C.  type  of  oil-insulated,  self-cooled  transformers  shown 
in  Fig.  4,  are  built  along  the  same  general  lines  as  the  other  type 
excepting,   of  course,   that   they   depend   upon   their   large   radiating 
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arul  cuDvcctivr  suifiict-  atul  tin-  ii.iliiial  iiiiiiLiiinii  oi  ilu-  iiisiilatiiiK 
i>il  fur  the  dis.siputiuii  uf  the  heat  cau»i-d  by  the  irun  ami  cupper 
losses.  As  will  he  observed  from  the  illustration,  remarkably  lartji- 
surface  is  proviilcil  by  strips  of  iron  fastened  on  edge  artunid  the 
outer  surface  of  the  tank  or  case. 

Type  T  transformers  are  wound  for  voliaKcs  up  to  35,000  and  arc 
made  of  frum  10  to  5oo-k\v  capacity.  Type  T  transiormers  are  in 
tended  fur  continuous  heavy  duty  and  have  a  IiikIi  efliciency,  close 
rcKulation  and  low  healiiiK  and  arc  suitable  for  use  in  all  places 
where  the  smaller  sizes  of  this  type  would  he  used,  but  where  water 
i><  iii't  avail.dile  fur  cimliuK  purposes. 


Special  Circuit  Breakers  for  Testing  Purposes. 


magnet  has  been  replaiiil  by  a  pccidiar  toini  of  hurse.shue  magiiel, 
concealed  beneath  the  Iiousuik.  My  this  construction  a  special  range 
of  adjustment  is  attained,  namely,  from  150  to  i,sc»  amp,  and  it 
operates  satisfactorily  for  any  volt:iKc  of  750  or  less.  The  tripping 
mechanism  is  so  designed  that  the  restraining  latch  is  acted  upon 
with  Kreal  positiveness  ;it  all  points  within  its  especially  wide  range. 
The  adjtisirnent  is  readily  etTecled,  as  will  be  seen  by  referring  to 
the  illustration,  and  is  constant  throiiglioiit.  The  calibration  scale 
being  nearly  four  inches  loii^,  the  <livisions  arc  of  ample  si/e  for 
convenient  reading.  It  will  be  noticed  that  the  scale  is  hori/ontal 
instead  of  vertical  (as  is  usual),  and  is  upon  the  front  of  the  circuit- 
breaker,  where  it  may  be  conveniently  read  from  a  distance.  The 
same  form  of  construction  has  been  applied  to  instruments  of  larger 
capacities,  where  even  greater  proportionate  ranges  may  be  secured. 


Willi  the  dcvelupiiK'iil  constantly  going  on  in  the  electrical  an, 
circuit-breakers  have  come  to  play  an  important  part.  One  pressing 
condition  has  recently  been  brought  to  bear  upon  circuit-breaker 
engineers  with  peculiar  force,  and  the  Cutter  Company  responded 
with  instruments  having  a  raiige  of  ndjustmcnt  greatly  in  excess 
of  the  figures  which  were  once  deemed  iiiadequale.     I'reqiienliy  this 


Cosmo  Railway  System. 


A    TESTI.N'G    CIRCUIT-iiKE.\KER. 

call  comes  from  professors  of  electricity  and  engineering  in  the 
large  technical  schools.  The  use  of  circuit-breakers  in  such  insti- 
tutions becomes  daily  more  imperative,  and  it  is  of  importance  that 
the  instruments  upon  which  they  rely  in  class  and  laboratory  work 
be  up-to-date.  More  frequently,  however,  the  inquiry  comes  from 
the  engineer  in  charge  of  the  electrical  equipment  of  a  manufacturing 
plant,  with  enlargements,  in  view ;  and  while  suitable  protection  must 
be  provided  for  the  smaller  units  at  first  einploj-ed,  the  protective 
devices  are  required  to  have  sufficient  capacity  and  range  which 
will  admit  of  their  use  after  the  extension  of  the  plant.  In  the 
testing  laboratories  of  generator  and  motor  manufacturers  also, 
with  whom  it  has  become  the  universal  practice  to  test  each  unit 
at  its  full  load,  and  upon  stated  overloads,  circuit-breakers  are 
employed  upon  the  testing  circuits  in  order  that  the  assigned  condi- 
tions of  test  may  not  be  exceeded.  Where  units  of  greatly  varied 
capacities  are  tested,  the  number  of  breakers  required  may  be  minim- 
ized by  the  employment  of  types  with  the  widest  possible  range 
and  relatively  high  current-carrying  capacity. 

The  illustration  shown  herewith  was  made  from  a  circuit-breaker 
recently  built  for  the  testing  laboratory  of  a  large  manufacturing  es- 
tablishment. It  has  a  normal  rating  of  1,000  amp,  which  it  will 
carry  continuously  without  heating  over  20°  C.  While  somewhat 
similar   in    construction    to   the   standard   apparatus,   the   solenoidal 


.\ii  operalne  model  of  the  Cosmo  railway  system  has  been  on  ex- 
liibition  at  307  I'iftli  Avenue,  New  York,  where  it  has  been  inspected 
l)y  many  railway  men.  The  system  is  notable  for  its  comprehen- 
siveness, and  the  many  functions  which  it  performs  would  seem 
to  provide  for  every  contingency  in  the  safe  operation  of  a  railway. 

The  syslein  is  designed  particularly  for  use  in  steam  railway  yards 
and  elevated  and  tunnel  electric  roads,  and  embraces  many  inter- 
esting and  novel  features.  It  includes  two  methods  of  moving  trains, 
i.  e.,  by  the  third-rail  system  and  by  the  overhead  contact  system. 
In  connection  with  cither  one  there  is  an  automatic  block  signal 
■-ystem,  a  multiple-unit  system  of  control,  magnetic  brakes  and  a 
(lespatcher's  selective  control  system. 

On  page  698  of  our  issue  of  April  19,  1902,  was  given  a  brief 
<lescription  of  the  overhead  and  signal  systems,  which  were  then 
on  exhibition  in  New  York.  Other  features  have  since  been  added 
with  a  view  to  making  the  system  more  comprehensive  and  meeting 
I  lie  more  exacting  requirements  of  practical  work,  particularly  on 
■-uburban  lines,  whether  on  the  surface,  underground  or  overhead. 
The  overhead  and  signal  systems  have  not  been  materially  changed 
since  the  time  of  the  earlier  exhibition,  therefore  the  description  of 
iliem  will  apply  in  the  present  case,  without  repetition. 

In  the  third-rail  system  the  current  for  the  operation  of  the 
.uitoniatic  signal  apparatus  is  derived  from  the  third  rail  through 
an  auxiliary  contact,  thus  obviating  the  necessity  of  carrying  storage 
batteries  on  the  cars,  or  locomotive.  The  signals  and  the  method 
of  their  operation  are  precisely  the  same  as  described  in  the  former 
article,  and  indicate  to  the  engineer,  or  motorman,  as  the  case  may 
be,  the  nature  of  an  obstruction  ahead,  whether  it  be  a  broken  rail, 
an  open  bridge  or  a  train  on  the  same  block. 

One  of  the  most  interesting  features  of  the  system  is  the  despatch- 
cr"s  selective  system  of  controlling  cars  or  trains  out  on  the  line. 
It  jirovides  means  for  communicating  with  any  office  on  the  line 
lek'graphicajly  by  selection,  and  stopping  a  car  anywhere  on  the 
road  by  simply  cutting  off  its  supply  of  current  by  means  of  the 
same  selective  apparatus.  Each  telegraph  office  is  equipped  with  a 
recording  register  similar  to  a  stock  ticker,  upon  which  any  com- 
munication to  the  agent  or  operator  may  be  recorded,  whether  the 
attendant  is  present  or  not.  Since  the  instrument  operates  only 
when  it  is  selected  by  the  despatcher,  it  is  not  in  circuit  at  other 
times.  The  system  is,  therefore,  a  secret  one,  and  no  office  can  get 
a  despatch  not  intended  for  it.  The  entire  line  is  under  the  control 
of  the  despatcher  at  all  times.  If  one  office  desires  to  communicate 
with  another  the  despatcher,  upon  receiving  proper  request,  makes 
the  necessary  connections  by  simply  inserting  a  plug  in  the  proper 
hole  in  the  selective  keyboard. 

In  case  the  despatcher  washes  to  stop  a  train  at  a  station  that 
would  otherwise  be  passed  without  a  stop,  he  puts  a  plug  in  the 
proper  opening  which  in  effect  cuts  off  the  traction  current  supply 
at  the  station.  After  this  is  done  and  the  train  is  brought  to  a 
halt  orders  for  the  train  crew  are  transmitted  as  above. 

In  the  operation  of  the  model  the  two  trains,  with  which  it  is 
equipped  to  represent  actual  working  conditions,  were  under  perfect 
control  at  any  point  along  the  line,  and  to  further  represent  an 
actual  road,  crossings,  switches,  etc.,  were  also  provided.  The  readi- 
ness and  ease  with  which  the  rear  train  was  brought  to  a  standstill 
when  the  block  ahead  was  not  entirely  clear,  and  then  started  up 
again  when  it  became  clear,  give  one  the  impression  that  collisions 
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are  entirely  avoidable.     Tlic  model  is  41  ft.  long  and  14  ft.  wide  and 
every  part  is  made  to  scale. 

Mr.  Robert  J.  Sheehy,  the  inventor  of  the  system,  will  sail  shortly 
for  Kngland,  where,  he  states,  the  system  is  to  be  installed  on  an 
English  road.  He  will  take  the  model  with  him  and  exhibit  it  in 
practical  operation  for  the  benefit  of  English  railway  men. 


Power  Transmission  at  Clermont-Ferrand,  France. 


Jewell  Circuit  Breaking  Ammeters  and  Voltmeters. 


An  interesting  and  useful  combination  of  circuit-breaker  and 
ammeter  has  been  made  by  the  Jewell  Electrical  Instrument  Com- 
pany. This  combination,  for  circuits  of  small  capacity,  is  illustrated 
herewith.  The  annnetcr  is  one  of  the  Jewell  "baby"  type  of  instru- 
ment and  is  provided  with  contacts,  so  that  when  the  needle  of  the 
instrument  swings  above  the  point  for  which  the  circuit-breaker  is 
set,  a  circuit  is  closed  which  energizes  a  magnet  and  trips  a  double- 


CIRCUIT-BRE.\KING    AMMETER. 

pole  switch  m  the  mam  circuit.  For  larger  circuits,  the  regular 
circuit-breaker  with  carbon  breaks  can  be  used  in  connection  with 
the  instrument.  The  contact  arm  of  the  instrument  is  set  at  any 
desired  point  on  the  scale  by  revolving  a  milled  head  on  the  front  of 
the  instrument.  It  will  be  evident  that  this  device  can  be  used  as 
an  underload  as  well  as  an  overload  circuit-breaker,  by  providing 
two  contact  arms  instead  of  one,  one  of  these  always  remaining 
below  and  the  other  above  the  index  needle.  The  same  device  ap- 
plied to  a  voltmeter  can  be  arranged  so  that  an  excess  of  voltage 
or  an  absence  of  voltage  will  open  the  switch. 

An  application  of  these  instruments  which  at  once  suggests  itself 
is  that  of  automatically  opening  the  charging  circuit  through  a 
storage  battery.  The  charging  circuit  can  be  opened  either  by  the 
underload  contact  of  the  ammeter,  thus  cutting  out  the  cells  when 
the  current  falls  to  the  minimum  desired,  or  by  the  over-voltage 
contact  of  the  voltmeter  opening  the  switch  when  the  voltage  of 
the  cells  reaches  the  ma.xiinum,  thus  preventing  the  overcharge  of  the 
batteries. 

It  is  said  that  a  circuit-breaking  instrument  of  this  kind  affords 
a  much  more  accurate  and  sure  method  of  opening  the  circuit 
at  any  predetermined  point  than  the  circuit-breaker  coil  on  an  ordi- 
nary circuit-breaker,  which  has  to  work  against  a  certain  amount 
of  friction  which  is  uncertain  in  quantity. 

Where  tools  are  driven  by  electric  motors,  they  are  often  worked 
in  excess  of  the  rated  capacity  for  some  time,  simply  because  of 
the-  ignorance  of  the  operator  of  the  machine  as  to  what  current 
is  being  taken.  If  the  operator  has  a  reliable  instrument  indicating 
at  all  times  the  power  he  is  using,  together  with  a  circuit-breaker 
which  stops  the  motor  in  case  too  much  is  used,  there  is  almost  abso- 
lute protection  against  burning  out  of  the  motor  by  overload.  These 
circuit-breaking  ammeters  and  voltmeters  are  made  by  the  Jewell 
Electrical  Instrument  Company,  of  Chicago. 


.Vii  interesting  hydroelectric  plant  is  now  being  installed  by  the 
(ias  Company  of  Clermont-Ferrand,  to  reinforce  their  existing  elec- 
trical jilant.  The  new  works  are  situated  on  either  side  of  the  River 
Sioule,  below  the  dam,  which  will  be  30  m  in  height  with  a 
maximum  width  of  25  m,  forming  a  lake  about  6  km  long,  with 
an  average  breadth  of  120  m  and  a  surface  of  100  hectares.  Inde- 
pendent pipe  lines  fixed  in  masonry  will  supply  each  turbine,  the 
turbines  will  be  six  in  number,  of  1. 000  hp  each,  of  the  horizontal 
axle  "Francis"  type.  They  are  made  for  a  head  of  20  to  25  m,  with 
a  minimum  quantity  of  water  6  c  m  per  second,  .^t  such  times  as 
after  a  heavy  thaw,  tlie  river  can  supply  as  much  as  500  c  m  per 
second.  Each  turbine  will  be  connected  to  a  three-phase  alternator 
of  800  kw  at  1,000  volts,  50  periods  and  333  r.p.m.  The  two  ex- 
citers of  37.5  kw  each  are  driven  by  small  auxiliary  turbines.  The 
voltage  will  be  stepped  up  to  20,000  by  means  of  Westinghouse 
monophase  transformers,   grouped   in  threes. 

The  overhead  transmission  line  will  be  double,  and  about  45  km 
in  length.  Poles  and  cross  beams  will  be  of  wood,  the  latter  being 
boiled  in  paraffin  and  then  covered  with  a  layer  of  tar.  The  setting 
up  of  the  line,  as  well  as  the  construction  of  the  electrical  and 
mechanical  apparatus,  has  been  undertaken  by  the  Societe  Anonyme 
Westinghouse,  of  Havre.  The  hydraulic  part  of  the  work  has  been 
hurried  forward  during  the  last  year  and  is  now  well  advanced, 
while  the  mechanical  and  electrical  equipment  is  just  finished. 
Power  will  be  sold  at  Clermont-Ferrand,  which  is  a  great  center 
for  the  rubber  trade,  for  both  lighting  and  power,  and  considerable 
development  of  the  existing  works  will  be  expected  with  the  advent 
of  p  power  so  simple  and  so  cheap  as  electricity. 


Improved  Dry  Batteries. 


.A  variety  of  types  of  their  dry  battery  and  of  apparatus  applying 
it  have  been  put  on  the  market  by  the  Hydra  Battery  Company,  of 
70-72  Reade  Street,  New  York  city,  two  types  of  whose  cells  are 
herewith  shown.  This  semi-dry  form  of  battery  was  introduced 
from  Germany,  where  it  was  perfected  by  Prof.  P.  Schmidt,  C. 
Koenig  and  R.  Krayn.  The  cell  comprises  a  cylinder  of  zinc  closed 
at  the  bottom  end  and  open  at  the  top,  holding  in  its  interior  a  special 
liquid  electrolyte,  and  connected  by  an  insulated  wire  to  the  outer 
thick  zinc  cylinder.  The  zinc  cylinder  is  placed  within  the  carbon  cup 
with  an  absorbent  paste  depolarizer  between  the  two  surfaces,  the  cup 
having  a  terminal  at  its  upper  end  and  its  lower  open  end  sealed  up 
with  pitch.  Outside  the  carbon  cylinder  is  a  dry-pressed  generating 
depolarizer  inclosed  in  a  network  of  linen,  which  is  encircled  by  the 
outer  zinc  from  which  the  other  terminal  rises  to  the  top  of  the  cell. 
Over  all  the  elements  at  the  top  is  saw-dust  and  absorbent  cotton, 
and  from  this  rise  vent  tubes  whiclj  pass  through  the  asphalt  top. 
The  whole  is  enclosed  in  a  thin  outer  metal  or  wood  casing  insulated 
from  the  outer  zinc  cylinder  by  which  the  battery  is  protected  from 
dampness  and  other  injury.  A  small  chamber  in  the  carbon  cylinder 
at  the  top  just  above  the  inner  zinc  allow.s  the  electrolyte  in  the 
latter  to  overflow  occasionally  and  keep  the  absorbent  paste  slightly 


DRV    B.VTTKRIKS. 


moistened.  The  moisture  thus  absorbed  passes  through  the  porous 
carbon  to  the  dry  absorbent,  thereby  maintaining  it  in  proper  con- 
dition for  the  generation  of  a  current  when  the  terminals  of  the 
battery  are  connected.  The  perfectly  dry  condition  of  the  generating 
depolarizer  prevents  any  local  internal  action  when  the  cell  is  not  in 
use.  The  double  surface  of  zinc  provided  by  having  an  inner  and 
outer  zinc  cylinder  as  well  as  the  depolarizing  material  on  the  inner 
and  outer  side  of  the  carbon  cylinder,  give  the  battery  a  remark- 
ably  constant    voltage,    low    internal    resistance    and    high    capacity, 
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with  llic  aililcil  ;i(l\;iiu.iuc  iliat  ilic  moist  olccirolyic  is  hrouKlii  to  the 
relief  of  ttie  decomposing  pa.slc,  keeping  it  permanently  luunicl, 
givinK  the  cell  excellent  power  of  recuperation  after  lonK  use. 

These  hatleries  arc  nircady  cominK  into  larite  application  in  thin 
country,  anil  abroad  have,  it  is  said,  been  adopted  by  live  iMiropean 
governmeut.*!.  The  litcrnturc  of  the  company  includes  in  its  de- 
scriptions nut  only  various  forms  of  cell,  but  .special  groupings  for 
automobiles,  spark  coils,  etc. 


New  "  liitornational  "  Telephones. 


KIC;.    I. — DESK    SET. 

a  view  of  securing  a  neat-appearing,  convenient  and  reliable  and 
durable  instrument.  The  pedestal  is  an  artistically-designed  stand 
of  heavily  nickel-plated  cast  brass.  It  is  hollow,  to  allow  the  trans- 
mitter cords  to  pass  through  it.  The  standard  and  bottom  are 
clamped  firmly  together  with  a  heavy  binding  nut  in  the  base.  All 
exposed  parts  of  the  instrument  are  strong,  smooth  and  solid,  and 
are  made  of  nickel-plated  brass. 

The  entire  switch  in  the  desk  set  is  built  in  the  spring  post  or 
head  of  the  pedestal  (as  shown  in  Figs.  2  and  3).  The  spring  post 
can  be  readily  removed  from  the  pedestal  and  all  parts  conveniently 
inspected.  The  switch  and  restcying  springs  are  mounted  on  hard 
rubber  blocks,  supported  by  the  spring  post  and  are  completely 
enclosed  with  a  dust-proof  cover.  The  contact  springs  are  all  long 
and  are  made  from  the  best  German  silver,  and  are  provided  with 


cir.in,  positive  sliding  coimection  and  recpiire  but  a  very  small  move- 
ment uf  the  springs. 

The  hook  restoring  spring  is  so  designed  that  it  has  tlirec  inches 
of  heavy  .spring  (Jcrman  silver  fur  a  restorer,  making  the  switch 
very  active  and  duralile.  The  springs  are  (irmly  clamped  with  heavy, 
specially  stamped  nuts,  fastened  with  machine  binding  screws  passing 
thruugh  the  ridiber  block  from  the  opposite  side.  All  binding  screws 
arc  threaded  into  metal,  leaving  no  binding  screws  de|)ending  on 
threaded  rubber.  The  hook  takes  its  bearing  in  the  spring  post  on 
special  steel  screws.  These  screws  are  not  pivot  screws,  b>it  extend 
into  the  post  and  form  a  bearing  fully  3-16  of  an  inch  in  length.  The 
back  of  the  hook,  where  the  steel  bearing  screws  enter,  is  slotted 
and  is  firmly  cl.iniped  to  the  screw^s  to  prevent  any  possibility  of 
the  bearing  working  out  or  becoming  loosened.  The  hook  stops 
directly  on  a  heavy  brass  screw  that  is  shouldered  against  the  brass 
spring  post  to  make  an  absolute  and  positive  stoj)  and  avoid  any 
liability  of  weakening  or  breaking  the  lower  contact  spring. 

The  movable  head  or  lug  is  provided  with  a  concealed  stop  of  the 
same  design  as  in  the  knuckle-joint.  All  springs  and  connecting 
wires  are  entirely  enclosed  and  perfectly  insulated,  positively  leaving 
no  exposed  metal  parts  to  form  a  part  of  the  circuit  at  any  lime.  All 
exterior  or  visible  parts  are  of  heavy,  smooth  brass  and  are  nickel- 
plated  and  highly  polished. 

The  International  generator-call  wall  telephones  are  especially 
designed  for  rural  village  exchanges  and  heavily  loaded  country  party 
lines  where  any  and  all  small  trouble  in  a  telephone  system  is  very 
aimoying  and  invariably  costs  seriously  for  removal.  The  type 
shown  in  Fig.  4  is  neatly  designed,  compact  and  strongly  built.  Fig. 
5  shows  the  instrument  open.  The  lightning  arrester,  line  terminals 
and  ground  post  are  mounted  inside  at  the  top  of  the  box.  The  ar- 
rester is  of  original  design  and  strongly  built.  The  insulated  line 
wires  pass  directly  into  the  magneto  box  and  terminate  at  the  line 
posts  inside,  leaving  no  room  for  the  wires  to  become  accidentally 
disconnected  or  for  any  foreign  material  to  get  into  the  arrester, 
short-circuiting  the  instrument  and  throwing  it  out  of  adjustment. 

The  hook-switch  is  of  the  long  lever,  gravity  type  and  is  provided 
with  a  five-inch  restoring  spring.  The  switch  has  no  rubbing  or 
scraping  parts  excepting  at  the  contact  points,  which  form  a  positive 
sliding  connection.  The  springs  arc  all  insulated  with  hard  rubber 
and  mica,  and  the  hook  forms  no  part  of  the  circuit. 

The  ringers  of  the  series  and  bridging  instruments  are  all  of  the 
long  frame  type,  allowing  change  of  the  ringers  from  series  to 
bridging  by  changing  the  windings  on  the  coils  only.  This  also 
makes  all  parts  of  the  various  instruments  in  an  exchange  uniform 
throughout.    The  bell  hammer  is  protected  by  a  nickel-plated  guard. 

The  generator  armature  cores  are  laminated  and  the  cores  thor- 
oughly insulated  with  specially  prepared  linen  and  wound  with  silk- 
covered  wire.  The  pole  pieces  are  of  extra  soft  malleable  iron,  and 
the  bearings  are  heavy  brass  castings  and  are  provided  with  oil  cups. 
The  permanent  magnets  are  evenly  bent  from  heavy  bars  of  the 
highest  grade  of  magnet  steel  and  strongly  magnetized. 

The  main  gear  is  as  wide  as  practicable  and  has  a  wide  face,  evenly 
cut,  to  insure  its  running  smoothly  and  practically  without  noise. 
The  small  gear  is  of  hard  steel  to  give  it  wearing  qualities  equal  to 
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FIGS.  2   .^XD  3. — DET.MLS. 

platinum  contacts.  The  hook  is  provided  with  an  insulated  pin  near 
its  base,  to  which  the  restoring  spring  is  connected.  This  insulated 
pin  is  provided  at  both  ends  with  platinum  contacts,  which  make  and 
break  the  connection  when  the  hook  is  raised  and  lowered.  This 
connection  gives  a  switch  in  which  the  platinum  contacts  make  a 


FIGS.    4   .\ND    5. —  \\.\IA.   TELEPHOXE. 

the  large  gear.  This  gear  is  provided  with  a  spring  and  is  flexibly 
attached  to  the  armature  shaft  so  that  the  armature  cuts  the  fields 
quickly  without  any  jerking  when  turning  the  generator.  The  ends 
of  the  armature  are  provided  with  a  fibrous  guard  to  prevent  oil 
or  other  foreign  material  getting  into  the  armature  v/inding.     The 
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generator  is  equipped  with  a  positive  shunt,  which  is  provided  with 
a  spring,  short-circuiting  the  armature  when  in  its  normal  position, 
to  avoid  burn-outs  from  Hghtning  or  other  heavy  electrical  currents. 
It  is  also  provided  with  heavy  terminals,  mounted  so  that  connections 
may  be  conveniently  made. 

All  the  International  telephones  are  equipped  with  the  company's 
regular  double-pole  adjustable  horseshoe  magnet  receiver  and  long- 
distance adjustable  transmitter,  both  of  which  are  well  known  in 
the  telephone  field  for  the  high-class  work  in  their  construction  and 
their  clear  and  distinct  working.  Their  form  of  construction  leaves 
absolutely  no  connecting  wires,  terminal  screws  or  binding  posts  or 
any  metal  parts  to  form  any  part  of  the  circuits  exposed. 


Kelvin  Electrostatic  Voltmeters. 


An  improved  switchboard  type  of  the  Kelvin  multicellular  elec- 
trostatic voltmeter  has  lately  been  put  on  the  market  by  Messrs. 
Kelvin  &  James  White,  Limited,  of  Glasgow,  Scotland.  It  has  been 
thought  by  some  engineers  that  these  instruments  are  too  delicately 
constructed    for   ordinary   switchboard    use,   but   there    is    hardly   a 


FIGS.    I    .^XD  2. — ELECTROSTATIC  VOLTMETER  .WD    MULTIPLIER. 
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central  station  in  Great  Britain  which  has  not  one  or  more  instru- 
ments of  this  class  fitted  on  the  board,  and  experience  has  shown 
that  there  is  far  less  trouble  through  breakage  with  this  class  of 
instrument  than  with  others  in  use.  The  only  objection  to  the  more 
universal  use  of  this  instrument  has  been  the  shortness  of  the  scale 
obtained,  but  in  the  improved  form  this  difficulty  has  been  over- 
come, a  scale  of  6  in.  and  even  10  in.  being  used.  The  6-in.  instru- 
ment is  approximately  the  same  size  as  the  older  pattern,  and  this 
increased  scale  has  been  obtained  without  in  any  way  increasing 
the  distance  which  the  instrument  projects  from  the  board.  The 
method  of  supporting  the  instrument  has  also  been  improved.  Lord 
Kelvin's  well-known  method  of  the  hole,  slot  and  plane  being  used 
so  that  the  instrument  can  be  quickly  and  accurately  leveled. 

Fig.  I  shows  the  6-in.  switchboard  form  of  instrument  having  a 
range  of  140  to  300  volts,  but  any  range  from  80  to  1,400  can  be 
obtained  on  this  particular  form.  For  higher  ranges  where  the  full 
pressure  is  connected  directly  to  the  instrument,  another  type  is 
used,  but  the  form  illustrated  can  of  course  be  employed  with  a 
potential  transformer. 

The  accuracy  guaranteed  for  these  instruments  is  J^  of  I  per  cent., 
which  is  sufficiently  good  for  switchboard  work.  A  valuable  adjunct 
to  these  instruments  is  a  multiplier  lately  put  on  the  market  by  the 
same  firm.  This  multiplier  enables  any  desired  range  to  be  obtained 
on  one  instrument,  but  the  standard  multiplier  (Fig.  2)  gives  four 
ranges  from  30  to  600  volts. 


Steam  Distribution  From  Central  Stations. 


The  .American  District  Steam  Company,  of  Lockport,  N.  Y.,  orig- 
inator and  patentee  of  underground  system  of  steam  distribution,  has 
built  over  250  steam-heating  plants  in  different  cities  in  the  country. 
It  reports  that  during  the  past  year  it  has  installed  over  thirty-five 
new  underground  steam-heating  plants.  Iiesides  making  extensive 
additions  to  one*;  previously  built.     The  majority  of  these  have  been 


built  for  electric  current  supply  companies  for  the  utilization  of 
the  exhaust  steam  for  heating  purposes. 

The  subject  of  exhaust  steam  heating  appeals  especially  to  electric 
and  power  companies,  which  regard  their  exhaust  steam  as  a  wasted 
by-product,  or  one  from  which  they  get  small  compensation  by  the 
use  of  condensers.  It  is  the  impression  of  some  that  exhaust  steam 
is  saturated  with  moisture  and  that  it  does  not  contain  an  equal  num- 
ber of  units  of  heat  as  compared  with  live  steam.  This  is  a  fallacy. 
Steam  of  equal  pressure  has  equal  temperature.  It  is  demonstrated 
from  actual  experience  that  the  exhaust  steam  from  each  100  hp 
of  engines  operated,  will  heat  from  1,000,000  to  1,300,000  ft.  of  space 
in  average  buildings,  in  zero  weather. 

Electric  companies  operating  exhaust  steam  heating  report  that 
the  receipts  of  the  sale  of  steam  are  enough  to  pay  all  their  fuel 
and  labor  bills  for  the  entire  year,  and  interest  on  the  investment  for 
the  steam  mains.  The  great  advantage  of  district  steam  heating  over 
any  other  system  is  that  buildings  already  piped  for  steam,  or  hot 
water  heating,  and  having  their  own  boilers,  can  be  connected  with 
the  steam  mains  without  any  change  in  the  piping  of  the  building. 

The  American  District  Steam  Company  also  manufactures  a  meter 
for  use  in  recording  the  amount  of  steam  used  in  each  building, 
which  is  very  accurate  and  inexpensive,  and  is  being  used  very 
generally  by  companies  operating  a  district  system  of  steam  distri- 
bution. 

During  the  past  year  the  business  of  the  company  has  grown  so 
rapidly  that  it  was  necessary  for  it  to  double  the  capacity  of  the 
works  both  in  Lockport  and  North  Tonawanda,  N.  Y.  The  company 
is  just  now  engaged  in  installing  exhaust  steam-heating  plants  in 
Baltimore,  Md. ;  Birmingham,  Ala.;  Paducah,  Ky. ;  Rockford,  111., 
and  is  shipping  material  for  a  large  extension  of  steam  mains  to  the 
plant  installed  by  it  at  Atlanta,  Ga.,  some  two  years  ago.  It  is 
also  making  several  other  extensions  in  other  cities. 


Iron  Box  Telephones, 

We  illustrate  herewith  a  telephone  specially  designed  for  street 
railway  work.  It  consists  of  a  very  heavy  iron  box  containing  a 
complete  telephone  with  a  very  pow'erful  signaling  equipment.  These 
instruments  are  made  weather-proof  and  practically  damage-proof. 
When  the  door  is  closed  it  engages  with  the  pin  marked  A  in  the 
:ut  and   disconnects   the   entire   apparatus    from   both   sides   of  the 


IRON    BOX    TELEPIIO.NE. 

line.  Thii  nut  only  prevents  "burn-outs'"  from  lightning  and  cross- 
ing of  line  wires,  but  allows  of  an  infinite  number  of  stations  being 
put  on  one  pair  of  wires,  as  only  the  station  in  use  is  connected 
across  the  line  at  any  time.  The  hand  micro-telephone,  combining 
both  receiver  and  transmitter,  has  been  found  to  be  peculiarly  well 
adapted  for  this  particular  work.  It  allows  of  the  box  being  sup- 
ported a  good  distance  from  the  ground  and  yet  it  can  be  used  by 
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either  short  or  tall  people  with  cgual  cunveiiieiicr,  while  iu  Ihc  con- 
•tructioii  compels  the  person  using  it  to  speak  directly  into  the 
niouthpii-i'c  gooil  tinnsniission  i>  uii.Hiired. 

This  parliculai  >l>lc  ul  box  is  being  installed  by  u  Uiik^  number 
ot  the  proinmcnt  irnlley  ronds  on  tlir  turn duIn,  and  is  .said  to  be 
very  siilistailory.  It  is  mnnnfaclnred  by  the  Onuli  &  Sccley  Com- 
pany, Uoston,  Mass.,  who  also  make  other  forms  of  telephones  with 
an  iron  housing,  suitable  for  mines  or  other  places  where  it  is 
necessary  to  locate  a  telephone  amidst  damp  and  dusty  surroundings. 


Electric  Hoists  for  Doci^s  and  Wnarves. 


Electric  motors  are  fast  displacing  steam  engines  and  shafting  on 
account  of  their  economy  in  operation,  and  nowhere  is  this  saving 
more  apparent  than  in  intcniiitlciit  hoisting  work  such  as  that  in 
handling  freight  at  docks  and  wharves.  With  electric  hoists  there 
is  no  loss  due  to  condensation  in  long  steam  pipes,  wliich  loss  fre- 
quently amounts  to  25  per  cent,  of  the  power  u.seil,  ami  there  are  no 
pipe  lines  with  joints  to  be  kept  tight  as  with 
steam  engines.  With  shafting  the  loss  in 
transmission  of  power  due  to  the  friction  at 
the  bearings  is  very  high.  At  one  steamship 
dock  in  New  York  City,  it  was  estimated  that 
it  took  three  tons  of  coal  per  day  to  run  the 
shafting  aUnie.  This  loss  is  practically  elim- 
inated with  electric  power. 

An  electric  hoist  may  be  stationary  on  the 
wharf  where  a  great  deal  of  work  is  to  be 
done,  or  its  base  carried  on  wheels,  or  it  can 
rest  on  a  small  wagon.  If  the  hoisting  is  to 
be  done  along  the  face  of  a  dock  the  hoist 
may  be  mounted  on  a  narrow-gauge  railway 
car,  the  track  for  which  e.xtends  the  length  of 
the  dock.  For  supplying  power  to  portable 
hoists  the  electric  mains  are  run  to  bo.xcs 
stationed  at  intervals. 

With  a  cable  having  a  plug  terminal  which  is  inserted  in  the  box, 
the  hoist  can  be  moved  anywhere  within  the  radius  of  the  cable; 
beyond  this  the  plug  is  inserted  in  another  box.  Such  a  hoist  is 
shown  by  Fig.  i  and  built  by  the  C.  W.  Hunt  Company.  West 
New  Brighton,  Statcn  Island.  A  500-volt  street  railway  type  of 
motor  is  employed  for  driving.  Either  direct  or  alternating-current 
motors  of  any  commercial  voltage  may  be  used. 

The  three  essential  parts  of  the  hoist  are  the  rope  drum,  the  gearing 
and  the  electric  motor.  These  are  made  in  a  series  of  sizes,  and  by 
a  suitable  combination  of  each  a  hoist  of  any  desired  capacity  and 
speed,  within  the  limits  of  modern  practice  may  be  built. 

There  are  four  factors  that  materially  affect  the  size  and  cost  of 
the  hoist,  namely  the  load,  the  speed,  the  height  to  which  the 
load  is  hoisted  and  tha  frequency  of  the  trips.  These  factors  affect 
the  size,  operation  and  cost  in  the  following  manner : 

If  the   load   is  increased,  the   size,    weight   and   strength    of   the 


fre<|uciicy  of  the  tripi  ii  increased,  the  >izc  of  the  motor  will  be 
increased,  the  olhtr  parts  remaining  the  same. 

riuri'  arc  thiec  nutlindh  of  operating  electric  hoistk:  I.  Running 
the  niuicjr  continuously,  huistmg  the  load  by  throwing  in  a  friction 
clutch  and  lowcriiiK  by  a  band  brake.  Tins  iiielhod  is  siiilablc  citlu-r 
for  ullcinatiiig  ur  direct  current  motors,  j.  Starling  anil  slopping 
the  motor  for  each  lift,  lowering  by  a  band  brake.  Thii>  ii>  better 
suited  for  direct  current  than  alternating  motors.  3.  Kunning  the 
motor  forward  to  hoist  and  backward  to  lower.  A  direct-current 
motor,  with  reversing  drum  and  switches  is  used  for  this  work, 
riie  mechanism  of  the  hoist  is  su  arranged  that  any  size  or  make  of 
flictric  motor  may  be  used.  The  motor  is  connected  to  the  hoist 
by  a  flexible  lnsiil:iting  coupling. 

The  great  (lexibility  of  electric  transmission  allows  hoists  to  be 
installed  to  ad\antage  in  many  situations  where  it  is  difficult  or  inex- 
pedient to  use  sleam-dri\in  machinery.  One  of  the  great  advantages 
is  that  the  expense  for  power  begins  only  when  the  hoist  is  started, 
and  entirely  ceases  when  the  motor  is  slopped. 

The  illustrations  show   two  types;,  of  electric  hoists,   I, mil    by   the 
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C.  W.  Hunt  Company  for  this  particular  class  of  work,  and  which 
possess  il  e  advantages  enumerated  above.  The  remarkable  con- 
venience of  electric  hoists  for  use  on  docks  and  wharves  have  been 
found  an  important  element  in  their  favor.  They  are  always  ready 
for  service  by  simply  switchin"?:  on  the  electric  current  for  driving  the 
hoist.  When  loading  or  unloading  is  completed  the  switch  is  opened, 
and  the  operator  can  lea\e  the  machinery  at  once. 


Lundell  Fans  for  1903. 


The  Sprague  Electric  Company  has  brought  out  its  1903  model 
of  electric  fan,  as  shown  herewith,  being  along  familiar  and  approved 
lines  of  construction.     Lundell  fans  have  always  sold  readily,  and 


FtG.    I. — ELECTRIC    HOIST. 

mechanism  will  be  increased ;  that  is,  a  larger  size  must  be  used.  If 
the  velocity  of  hoisting  is  increased,  the  size  and  power  of  the  motor 
will  be  increased,  the  other  parts  remaining  the  same.  If  the  height 
to  which  the  load  is  hoisted  is  increased,  the  drum  must  be  in- 
creased to  hold  a  longer  rope,  the  motor  remaining  the  same.    If  the 


ONE  OF   THE    I903   F.V.\S. 

given  universal  satisfaction  because  of  economy  in  current  consump- 
tion, great  durability,  quiet  running  and  attractive  appearance. 
The  motor  is  of  the  single  field  coil  type,  of  great  simplicity  and 
compactness.  A  single  coil  energizes  directly  both  pole  pieces  and 
the  armature.     The  motor  has  a  strong  torque,  which  permits  the 
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use  of  fan  blades  with  considerable  pitch,  thub  driving  a  large 
volume  of  air  with  a  minimum  amount  of  current. 

The  self-feeding  oil  cups  invented  by  Mr.  Lundell  have  proved  so 
successful  that  to-day  they  are  a  standard  feature  in  fan  motor 
design. 

The  Sprague  Electric  Company  has  already  received  large  orders 
for  this  season's  supply. 


Regulating  and   Reversing  Controller  for  Direct 
Current  Motors. 


For  the  control  of  direct-current  motors  operating  cranes,  hoists, 
etc.,  and  similar  appliances  requiring  variations  in  speed  and  frequent 
stops  and  reversal-,  the  Westinghouse  Electric  &  Manufacturing 
Company  has  placed  upon  the  market  an  improved  controller  of  the 
comnuUnlor  type  which  has  been  designtd  especially  for  this  class 
of  work.  ^ 

This  controller  is  similar  to  the  Westinghouse  commutator  type 
controller  which  has  been  in  general  use  for  some  years,  but  embodies 
several  changes  and  improvements.  The  necessary  resistance  is 
mounted  inside  of  a  cast-iron  frame,  on  the  outside  of  which  is 
attached  the  comnuUator,  or  contact  dial,  for  regulating  the  amount 
of  resistance  in  circuit  and  for  reversing  the  motor. 

In  the  smaller  sizes  the  resistance  is  of  the  ventilated  cell  type  as 
shown  in  the  cut.  This  construction  is  the  same  as  that  used  in  the 
Westinghouse  standard  railway  controller  resistance,  a  service  where 
its  efficiency  and  durability  ha\e  been  proved  by  years  of  the  hardest 
usage.  The  resistance  in  the  larger  sizes  consists  of  cast-iron  grids 
of  very  durable  construction.  These  grids  are  capable  of  with- 
standing very  severe  use,  it  being  practically  impossible  to  burn  out 
or  otherwise  injure  them.  They  are  also  the  same  as  those  used 
in  railway  service. 

The  contact  dial  is  made  up  of  copper  contacts  w'ich  are  fastened 


REGUL.\TING   AND  REVERSING   CONTROLLER. 

to  the  periphery  of  a  circular  stone  of  good  mechanical  strength  and 
toughness,  affording  a  firm  support  and  giving  excellent  insulation 
for  the  parts.  The  contacts  are  simple  and  so  made  that  they  may 
be  easily  renewed  when  injured  by  wear  or  any  possible  arcing. 
Their  total  makes  possible  a  correspondingly  large  number  of  steps 
of  resistnnce.  giving  a  very  gradual   regrlation   tn  the  motor. 


The  brush-holder  is  fitted  with  four  contact  arms,  which,  when 
the  circuit  is  opened,  divide  the  arc  into  four  breaks.  Each  contact 
arm  is  provided  with  a  powerful  blow-out  magnet,  w-hich  reduces 
the  arcing  to  a  minimum  and  makes  the  maintenance  of  an  arc  im- 
possible. 

The  whole  construction  has  been  made  as  compact  as  possible, 
every  care  being  used  to  make  this  controller  peculiarly  applicable 
to  crane  use,  while  it  answers  equally  well  for  the  operation  of  ele- 
vators, hoists,  and  other  classes  of  work  where  series  motors  are 
used  intermittently. 


Calculating  Automatic  Time  Stamp  for  Teltphore 
Switchboards. 

No  argument  is  necessary  to  prove  the  advantages  to  be  gained 
by  the  employment  of  an  accurate  automatic  time-recording  and 
calculating  machine  in  connection  with  the  operation  of  telephone 
toll  lines.  A  new  invention  for  this  purpose  called  the  Timemometer 
is  beit^  put  upon  the  market  by  the  Automatic   Stamp  Company, 
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of  160  Congress  Street.  Boston,  Mass.  The  timemometer  is  the 
invention  of  Mr.  John  C.  Wilson,  of  Boston,  Mass.,  and  is  an  adapta- 
tion of  the  autom.itic  time  stamp,  to  print  the  exact  hour,  minute, 
quarter  minute  or  second,  A.  M.  or  P.  M.,  and  the  date  when  a 
toll  line  conversation  begins  and  when  it  ends,  and  to  calculate  and 
print  the  elapsed  or  intervening  time  to  a  quarter  of  a  minute,  or  to 
the   exact  second  as  required. 


IIGS.   3   AND  4. — TWO  STYLES  OF  TIMEMOMETERS. 

The  Timemometer  is  made  in  three  forms,  one  of  which,  model 
No.  3,  is  shown  in  Fig.  3.  Models  No.  i  and  No.  2  may  be  fitted 
with  either  wheel  or  type-dating  devices,  while  model  No.  3  is  re- 
stricted to  the  use  of  the  latter.  The  other  models  are  shown  in 
Fig.  4.  In  timemometer  model  No.  I  the  time  is  not  visible,  while 
models  No.  2  and  No.  3  are  provided  with  visible  clock  dials  and 
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will)  ll;llul^  wliii'li  iiiuM-  111  unison  with  llic  (iiiic-priDting  hands, 
these  niuchincs  thus  serving  botli  us  time  pieces  and  stamps. 

Model  No.  3,  uliliough  Kt-ncrally  similur  to  inudei  Nu.  1,  is  larger 
and  ha.H  its  visible  cluck  dial  placed  perpctuliciilarly  in  front,  while 
model  No.  3  is  rcctangidar  in  shape  and  has  a  visible  clock  dial  in 
a  horizontal  position  on  top.  Models  No.  1  and  No.  2  print  upon  the 
bottom  of  the  toll  ticket,  and  arc  operated  by  a  blow,  while  model 
No.  3  prints  upon  the  top  of  the  toll  ticket,  and  is  operated  noise- 
lessly by  a  press  lever,  which  moves  llic  ink  ribbon  forward  auto- 
matically at  each  operation.  Either  model  may  be  used  also  as  an 
automatic  time  stamp  for  tiiue  stamping  letters,  telegrams,  orders,  etc. 

Moild  No.  3  is  especially  adapted  to  be  lilted  into  the  telephone 
switchboard  shelf,  so  that  its  base  will  be  on  a  level  with  the  shelf, 
the  operating  lever  being  underneath  the  same ;  or  it  may  be  placed 
upon  a  pedestal  or  other  suitable  support.  Its  ink  ribbon  is  24  ft. 
in  length,  and  feeds  automatically  and  a  new  ribbon  may  be  easily 
inserted  at  any  time. 

The  machines  arc  all  very  strongly  made  and  finely  finished.  The 
clocks  are  good  timekeepers,  are  enclosed  in  dust-proof  cases,  espe- 
cially model  No.  3,  and  are  not  interfered  with  in  the  slightest  degree 
by  the  operation  of  printing.  Models  No.  i  and  No.  2  do  not  print 
seconds,  but  are  arranged  to  print  the  actual  time  and  the  elapsed 
time  to  a  quarter  of  a  minute  upon  a  toll  line  slip  or  ticket,  as  shown 
in  Fig.  I.  Model  No.  3  may  be  arranged  to  print  a  time  record 
similar  to  that  of  models  No.  1  and  No.  2,  or  to  print  the  actual 
time  and  the  elapsed  or  intervening  time  to  the  exact  second,  as 
shown  in  Fig.  2. 


Adjustable  Multi-Spindle  Drill. 


The  Pratt  &  Whitney  Company,  of  llaitlord.  Conn.,  has  added 
a  number  of  new  types  of  adjustable  nuilti-spindle  drills  to  its  al- 
ready long  list  of  machinery  designed  for  drilling  sinniltaneously  a 
number  of  holes  in  electric  car  motor  frames,  automobile  hubs,  flanges 


MULTIPLE-SPIXDLE   DRILL. 

and  other  work  of  a  similar  character.  The  whole  series  of  these 
machines  have  been  remodeled,  making  them  more  rigid  and  con- 
venient to  handle  than  before  and  some  new  features  have  been 
added,  making  the  machines  more  suitable  for  general  use.  The 
standard  heads  are  built  in  two  shapes,  square  and   rectangular. 

The  new  type,  which  is  illustrated  herewith,  is  one  designed  es- 
pecially for  drilling  ten  holes  simultaneously  in  the  steel  frames  of 


electric  railway  motors.  The  drill  head  is  counterbalanced  by 
weights  within  the  coUunnit,  it  fed  automatically  and  has  an  auto- 
matic stop  for  the  feed  motion.  The  adjustment  for  position  of  the 
bead  is  by  hand.  The  spindles  arc  all  driven  through  universal  coup- 
lings from  the  center  gear  and  may  be  set  in  any  required  position  by 
means  of  adjustable  arms  clamped  to  the  under  side  of  the  drill 
head.  The  spindles  are  made  to  take  the  No.  4  Morse  taper  shanks 
and  have  ball-bearing  thrust  collars.  They  have  an  independent 
vertical  adjustment  by  rack  and  pinion  of  4-inch  in  order  to  com- 
pensate for  difTerent  lengths  of  drills  or  to  enable  the  drilling  to  be 
done  at  dilTcrent  levels,  if  desired.  The  vertical  travel  of  the  drill 
head  is  24   inches. 

The  largest  cluster  of  holes  which  this  machine  with  a  rectangular 
head  will  drill  is  a  rectangle  40  inches  by  32  inches,  the  smallest, 
a  rectangle  24)^  inches  by  13^^  inches.  With  a  circular  head  the 
largest  cluster  is  a  circle  37  in.  in  diameter  and  the  smallest  a  circle 
18  inches  in  diameter.  The  least  distance  between  any  two  spindles 
is  4J4  inches  and  the  greatest  distance  between  the  ends  of  spindles 
and  base  plate  is  52  inches,  the  surface  of  the  latter  being  62  inches 
by  so  inches.  The  weight  o*  the  machine  is  28,000  pounds.  This 
machine  is  selected  merely  as  a  type  of  the  class  of  machines  built  by 
this  company  and  applicable  to  electrical  manufacturing  purposes.  A 
number  of  these  machines  arc  already  in  use  in  electrical  manu- 
facturing plants. 


Cylinder  Oil  Atomizer. 


The  device  shown  herewith  has  for  an  object  to  atomize  the  cylin- 
der oil  fed  to  an  engine  so  that  the  steam  will  carry  it  to  all  parts. 
By  this  means  it  is  claimed  a  saving  of  oil  is  accomplished,  a  perfect 
lubrication  is  maintained  and  there  is  less  oil  to  be  extracted  from 
the  exhaust  in  order  to  use  the  condensed  steam  again. 

The  device  delivers  the  oil  in  a  thin  sheet  to  the  steam  having  the 
greatest  velocity,  distributing  the  oil  in  a  vapor  through  the  steam 
and  delivering  it  to  all  parts  of  the  cylinder,  thereby  oiling  the  upper 
part  as  well  as  the  sides,  and  so  effectually  that  it  is  claimed  one-half 
the  oil  ordinarily  used  will,  with  this  device,  oil  the  cylinder  better 
than  the  amount  usually  required. 

This  cylinder  oil  vaporizer  consists  of  a  bronze  casting  so  shaped 
that  the  outlet  is  on  a  level  with  the  inlet  opening,  one  end  of  which 
is  tapped  into  the  steam  pipe,  as  shown  in  the  cut,  which  end  is 
also  tapped  for  the  lubricator  or  oil  pump.  The  action  of  the  device 
is  as  follows  : 

Oil  flows  in  from  the  lubricator  and,  passing  through  the  body 
of  the  vaporizer,  is  heated  to  the  temperature  of  the  steam.  By  the 
time  it  reaches  the  outlet  at  the  top  of  the  cone  it  is  sufficiently  thin 
and  limpid  to  spread  out  over  the  surface  in  a  thin  film,  and  as  it 
reaches  the  lower  edge  of  the  cone  is  carried  along  with  the  steam. 


on,  ATOMIZER. 

This  cone  is  always  small  enough  to  go  through  the  opening  in  the 
steam  pipe ;  all  the  work  necessary  to  install  it  is  to  unscrew  the 
lubricator  connection,  tap  the  pipe  for  the  atomizer,  screw  into  place, 
then  screw  the  lubricator  back  into  the  atomizer. 

This  atomizer  is  the  invention  of  Mr.  C.  E.  Sargent,  Chicago,  and 
is  manufactured  and  for  sale  by  the  North  Chicago  Machine  Com- 
pany, North  Chicago,  111. 
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Automatic  Electric  Pump. 


The  accompanying  cut  shows  a  new  electric  pump  manufactured 
by  the  Automatic  Electric  Pump  Company,  170  Broadway,  New 
York.  The  water  cylinders  are  of  the  standard  double-acting  duplex 
type  used  in  pumping  machinery  for  many  years ;  the  pistons  have 
flexible  packing  which  may  be  cheaply  and  quickly  renewed  when 
necessary.  The  mechanism  for  driving  the  pistons,  and  for  trans- 
mitting the  power  of  the  motor  to  the  pump,  are  combined  and  en- 


FIG.    I. — ELECTRIC    PUMP. 

closed  in  a  case  containing  oil  enough  to  run  a  year  without  refilling. 
By  this  means  the  necessary  lubrication  of  all  working  parts  is 
automatically  secured.  The  motor,  as  may  be  seen,  is  connected 
directly  to  the  pump,  without  the  intervention  of  belts,  spur-gearing 
or  similar  devices. 

As  illustrated  very  clearly  in  the  cut,  the  power  of  the  motor  is 
transmitted  through  a  shaft  and  double  worms  to  double-worm 
gears,  and  from  cranks  upon  one  of  these  gears  to  the  yoke  pieces 
which  are  connected  to  the  piston  rods.     This  makes  an  absolutely 


FIG.  2. — VIEW  OF  PUMP  AND  CONNECTIONS. 

noiseless  mechanism,  and  the  double  worms  and  gears  eliminate  all 
end  thrusts.  In  fact,  the  mechanism  is  such  that  it  dispenses  with 
any  necessity  for  attention  or  mechanical  skill,  which  especially  suits 
it  for  domestic  service.  These  worms  reduce  the  high  speed  of  the 
motor  to  a  moderate  speed  for  the  pump,  thus  insuring  a  smooth 
and  noiseless  pumping  action.  The  motor  is  connected  to  the  pump 
by  means  of  a  universal  compensating  clutch,  securing  flexibility  to 
the  motor  and  worm  shafts,  and  avoiding  friction  loss. 
A  very  important  feature  in  the  installation  of  these  pumps  is  the 


electric  switch  placed  at  the  tank  for  starting  and  stopping  the 
pump  automatically.  Thus  the  tank  is  always  kept  full  without 
requiring  the  services  of  an  attendant.  Of  course,  this  is  only  neces- 
sary where  automatic  operation  is  required,  as  the  pumps  are  espec- 
ially advantageous  for  any  class  of  pumping,  whether  or  not  auto- 
matically controlled. 

Every  pump  comprises  a  bed  plate,  with  the  pump,  motor  and 
mechanism,  properly  assembled  and  bolted  thereon,  ready  for  start- 
ing, and  is  mounted  upon  four  legs  ready  to  be  set  in  place  where 
desired  without  any  foundation  or  preliminary  work  or  expense. 
For  this  reason  the  pump  as  shipped  can  be  located,  connected  up 
and  started  as  soon  as  received  without  any  delay,  labor  or  expense 
other  than  that  required  for  the  requisite  wiring  and  piping. 


De  Forest  Wireless   Telegraph  Company. 


The  De  Forest  Wireless  Telegraph  Co.  of  Canada  has  been  incorpo- 
rated in  Toronto  and  two  stations  at  Toronto  and  Hamilton,  40  miles 
apart  over  the  lake,  have  been  opened  and  are  now  in  commercial 
operation.  A  public  demonstration  accompanied  the  opening  of 
communication  at  which  there  were  present  city  officials,  professors  of 
the  Toronto  University,  officials  of  the  Canadian  Pacific,  Grand 
Trunk,  Canadian  Pacific  Telegraph,  Great  Northern  Telegraph 
Company,  and  others.  It  is  reported  that  several  prominent  men  of 
the  Canadian  General  Electric  Company  are  financially  interested  in 
the  enterprise,  and  that  the  Canadian  Company  proposes  to  establish 
communication  on  the  Pacific  Coast  from  Vancouver  north,  ulti- 
mately reaching  Dawson,  and  is  endeavoring  to  secure  govern- 
mental subsidy  for  this  work.  Stations  are  also  to  be  opened  by 
the  Canadian  Company  this  spring  on  Lake  Huron.  It  is  stated 
that  signals  have  been  received  at  Toronto  from  the  Glace  Bay 
Station. 

The  De  Forest  Company  announces  that  it  has  purchased  land  on 
the  lake  at  Bufifalo,  Cleveland  and  Grosse  Isle,  Detroit,  and  that 
stations  are  now  under  w-ay  at  these  three  cities,  that  at  Bufifalo  to  be 
completed  first.  All  three  of  these  stations  are  to  be  of  lo-hp  and 
will  comprise  two  masts  at  each  station,  each  of  200  feet  in  height, 
placed  100  feet  apart.  Between  the  tops  of  these  masts  a  horizontal 
wire  supports  20  vertical  wires  which  converge  into  the  station 
house  placed  midway  between  the  two  masts.  The  plans  of  the 
company  are  to  carry  on  private  "leased  wire"  service  between  these 
three  cities,  and  it  is  stated  that  arrangements  have  already  been 
completed  with  newspapers  in  Cleveland  and  Detroit  for  transmitting 
their  local  news  at  night  between  these  cities. 

It  is  also  annonced  that  a  contract  for  equipping  the  boats  of 
the  Cleveland  and  Bufifalo  line  has  been  obtained.  The  Detroit 
and  Bufifalo  line  boats  will  make  use  of  the  service  upon  the  com- 
pletion of  the  Detroit  station  and  it  is  hoped  to  have  wireless  ap- 
paratus on  a  large  number  of  lake  carriers  before  the  close  of  this 
season,  and  to  get  the  above  three  stations  into  operation  early  in 
May,  after  which  other  small  stations  will  be  erected  at  Port 
Huron,  Sault  Ste.  Marie,  Mackinac,  Marquette  and  Duluth.  It 
is  stated  that  a  site  for  the  Chicago  station  has  been  obtained  near 
Evanston,  and  there  a  tower  of  200  feet  in  height  will  be  erected, 
to  be  followed  ne.xt  year  by  two  others  of  similar  height,  the  three 
to  comprise  a  very  powerful  station  for  operating  with  St.  Louis 
during  the  World's  Fair.  The  Chicago  station  will  completely 
cover  Lake  Michigan,  Milwaukee  and  St.  Joe  being  also  in  the  cir- 
cuit. At  White  Fish  Bay  and  Grand  Island,  Lake  Superior, 
are  harbors  of  refuge  into  which  vessels  are  frequently  driven  by 
storm,  and  where  they  lie  sometimes  for  several  days  without 
means  of  communicating  with  their  owners.  It  is  under  consider- 
ation to  connect  these  two  points  with  the  Soo  and  Marquette  re- 
spectively by  wireless  during  the  summer. 

A  demonstration  plant  has  been  installed  at  Armour's  stock 
yards  and  another  station  upon  the  roof  of  the  Home  Insurance 
Building,  La  Salle  Street,  Chicago,  where  are  Armour's  general 
oflfices.  The  officials  of  Armour  &  Co.  are  reported  to  be  much 
interested  in  a  proposition  to  connect  their  oflfices  at  Chicago  and 
Omaha,  and  from  Omaha  to  Kansas  City,  as  with  wireless  telegraphy 
they  will  be  enabled  to  save  several  thousand  dollars  per  year  which  is 
now  paid  for  leased  wires  to  the  Western  Union  Telegraph  Com- 
pany. It  is  expected  that  the  Northwestern  Commercial  Company 
of  Seattle,  Wash.,  will  establish  communication  by  this  system 
with    its   stations   in    Eastern    Siberia. 
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Kinuncial    Intclliircnce. 


THE  WLhK  IN  WALL  S  IKKliT.— lime  money  was  i)racti- 
cally  muliaiiKcil,  there  being  a  good  deniand  for  short  periods  and 
liberal  olTerings.  The  closing  rates  were  5>j(£Q5>i  per  cent,  for  30  to 
yo  days,  and  S^iiSl  -•  Ptr  tent,  lor  four,  five  and  six  months.  Several 
factors  ul  a  depressing  nature  affected  the  stin-k  market  and  caused 
a  lowering  of  prues.  Tlie  bank  staleineiit  ol  the  weik  j)rovious  was 
unla\orable  and  during  the  past  week  the  banks  lost  money  to  the 
U.  S.  treasury  on  a  fairly  large  scale,  while  shipments  of  funds  have 
also  been  in  progress  to  the  interior  in  answer  to  the  demands  con- 
nected with  .April  dividend  ilisbursemcnts.  In  the  industrial  group 
Amalgamated  Copper  was  the  active  member,  the  stock  being  suc- 
cessfully raided  by  the  bears,  and  it  declined  from  73}^  to  6(3!/2-  In 
the  tractions,  Metropolitan  Street  Railway  received  some  support, 
the  revelations  of  the  pending  court  proceedings  growing  out  of  the 
recent  vicious  attack  on  the  company  having  a  tendency  to  diminish 
any  feeling  of  apprehension  about  its  position.  It  reached  lyj  during 
the  week,  but  closed  at  the  lowest  figure  of  the  week — 134^ — this 
being  a  net  loss  of  2' 4  points.  The  shares  sold  aggregated  30,800. 
Brooklyn  Rapid  Transit  was  irregular,  closing  at  (>S'A,  which  was  2% 
points  below  the  closing  price  of  the  week  previous.  This  stock 
fluctuated  between  04'  i,  the  lowest  figure,  and  68%,  the  highest.  The 
steel  stocks  were  dull  and  rather  heavy.  Electrics  also  showed  the 
effect  of  the  adverse  influences  which  weighed  down  the  general 
n'arket.  (icneral  Electric  closing  at  the  lowest  quotation  of  the  week, 
namely,  190,' 4,  representing  a  net  loss  of  61/2  points.  VVestinghouse  is 
<pioted  at  207,  being  a  loss  of  one  point,  and  Western  Union  87^,  a 
less  of  i-vg.     Follow  ing  are  the  closing  quotations  of  March  31  : 


am 


2H 

sa 


•ii 


Mar.  21.  Mar.  .11 

American  Tel.  &  Cable 82  81 

American  Tel.  *  Tel uaH      16»' 

American  Dist.  Tel .'15 

Brcx>klyn  liapid  Transit 

Commercial  >  able 

Kleitric  Boat 

racctric  Boat  pfd 

Electric  I.cud  KeducUon 

Electric  Vehicle 

Electric  Vehicle  pfd 


1« 


American  Tel.  &  Tel 
Cumberland  Telephone 
Edison  fiUec.  Ilium. . .     . 

General  Electric 

Western  Tel.  *  Tel  


Mar.  24   Mar.  MI 
.      11(4  I5f<ii 


Mar.  .24    Mar.  31 

(icneral  Electric 1»2J^  188 

dudaon  River  Tel 

.Metropolitan  St.  Ky 134H1  136H 

N.  E.  Elec.  Veh.  Trns H  H 

>.  Y..t  N.  J.  Tel 184  166 

N.  Y.  E.  V.  T.  Ck> »X  8?i 

Tel.it  Tel.  Co.  Ain 

Western  r  nion  Tel 88  SIH 

Wcstinghouse  com 205  l^i 

Westingbouse  pfd 2(iO  lllS 


Mar.  24    Mar.  31 
Western  Tel.  &  Tel.  pfd.. ..      »m         »7W 

Mexican  Telephone     2Vi  2H 

New  England  Telephone    ..   !;«>«       1.3»* 

Westinghouso 102  l(iO 

Westinghouse  pfd 100 


PHILADELPHIA. 


Mar. 

American  Railways  

Elec.  StoniBe  Battery  .     ...     ' 
Elec.  Storajte  Mattery  pfd.. 
Elec.  Co.  of  America 


Mar  31 


Phila.  Traction 

Phila.  FJectric  

Pa.  Electric  Vehicle  . . 
Pa.  Electric  Vehicle  pfd 


Mar  24   Mar.  31 

...    B7>4         97 
.6%  6« 


CHICAGO. 


National  Carl>on  pfd. 

NorthwestElev.com 

Union  Traction  9!^ 

Union  Traction  pfd. 42 


Mar.  2*.  Mar.  31 
...    98^         98« 


Mar.  24    Mar  31 

Central  Union  Tel    

Chicaao  Edison 

Chicago  City  Ry 212  212 

Chicago  Tel.  Co 

National  i:^rbon       •>Aii        2i^ 

*  Asked,    t  Ex  Dividend. 

COMMERCIAL  CABLE.— The  Commercial  Cable  Company  has 
filed  with  the  Massachusetts  Commissioners  of  Corporations  a  cer- 
tificate of  condition  as  of  March  i,  1903.  Compared  with  the  previous 
year  it  is  as  follows : 

ASSETS. 

Cables,    land   lines,   and   plants.  . . 
Spare  cables,   stocks,  supplies    ... 

Patent    rights     

Investment   in   stocks   and   bonds. 
Cash   and   debts  receivable   


Total 


LIABILITIES. 


etc. 


Capital    stock 
Debts,   bonds. 

Reserves     

Extension  of  cables  and  plant. 
Balance  profit  and  loss   


1903- 

igoz. 

$37,277,442 

$35,539,220 

418,207 

352.7'4 

564 

4.784.847 

4.449.796 

•  .191.157 

1,498,342 

$43,671,655 

$41,840,638 

$'3,333,300 

$13,333,300 

20,774.771 

21,015,717 

5.794,719 

5,111,017 

3.621,334 

2,250,000 

147.529 

130,604 

Total     $43,671,655         $41,840,638 

ANOTHER  HUDSON  RIVER  TUNNEL.— The  Hudson  & 
Manhattan  Railroad  Company,  of  New  York  City,  has  been  incor- 
porated  in   New  York   State  with  a  capital  of  $3,000,000.     It  is  to 


construct  a  tunnel  railroad  approximately  one  mile  long  from  Broad- 
way and  Cortlandt  .Street  underground  in  New  York  City  and 
under  the  bed  .it  the  Hudson  KiMi  U)  the  boundary  line  of  the  State 
of  New  Jersey,  there  In  connect  with  the  railroad  of  a  New  Jersey 
corporation  exleiidinn  wcbtwurdly  to  a  point  in  Jersey  City.  The 
directors  are  (ienrge  I'.  Lester,  of  Mlootntield,  N.  J.;  Howard  .Slade 
and  William  II.  Siegcl,  of  New  York  City;  Clinton  Graham,  of 
h'lu-.hing  ;  Robert  Maroney,  Ch;irles  H.  Aron.  James  Davidson  and 
.\.  F.  Richter,  of  Itrooklyn,  and  A.  R.  Proctor,  Jr.,  of  Hoonton, 
N.  J.  William  G.  .Me.Xdou,  president  of  the  New  .York  &  Jersey 
Railroad  Company,  which  com))any  is  to  build  the  trolley  tunnel 
from  Fifteenth  Street,  Jersey  City,  to  Morton  Street,  New  York, 
is  interested  in  the  company  chartered. 

WASHINGTON  RAILWAY  &  ELECTRIC— The  Washing- 
ton (D.  C. )  Railway  &  I^lectric  Company  shows  as  follows  for  the 
year  ended    necember  31  : 

1902.  1901.  Changes. 

Gross     $2,325,775         $2,162,560     Inc.  $i6j,ais 

Expenses     1,251,814  1,187,449     Inc.       64,36$ 

Net     $1,073,961  $975.1 1 1      Inc.     $98,8so 

Other   increase    19.644  16,015     Inc.         3,629 

Total   income    $1,093,605  $991,126     Inc.  $102,479 

Charges  and  taxes 892,476  892,476         

Surplus     $201,129  $98,650     Inc.   $102,479 

This  includes  properties  owned  and  operated.  The  company  repre- 
sents large  traction  and  lighting  interests  in  Washington. 

CONSOLIDATION  AT  LOS  ANGELES.— The  Edison  Elec- 
fic  Company,  of  Los  .Xngclcs,  Cal..  is  soon  to  reach  out  again  and 
gather  in  more  of  the  lighting  plants  of  surrounding  towns.  This 
announcement  is  in  line  with  the  consolidation  policy  inaugurated 
last  fall,  when  a  $10,000,000  bond  issue  was  made  and  many  power 
plants  east  of  Los  Angeles  in  the  Southern  California  district  were 
absorbed.  Now^  negotiations  are  reported  looking  toward  merging 
the  United  Electric,  Gas  &  Power  Company,  which  controls  plants 
at  Santa  Barbara,  Santa  Monica,  Ocean  Park,  Re<londo  and  Long 
Beach.  The  latest  work  of  the  Edison  Electric  Company  is  its  Kem 
River  plant.  The  scheme,  when  complete,  will  comprise  twenty-six 
tunnels.  The  plant  is  so  located  that  with  only  800  lineal  feet  of 
flume  the  water  is  conducted  to  the  w-heels.  Work  has  now  begun  on 
a  second  Kern  River  plant,  involving  the  construction  of  over  eleven 
miles  of  canal. 

COMBINATION  IN  CANADA.— The  combination  of  the  Quebec 
&  Jacques  Cartier  Electric  Coinpany  and  the  Quebec  Railway,  Light 
&  Power  Company  has  about  culminated.  Mr.  E.  McMillen,  of 
New  York,  has  resigned  the  presidency  of  the  former  company  and 
has  been  succeeded  by  J.  M.  McCarthy,  of  Quebec.  It  is  learned  that 
a  third  company  is  in  process  of  formation  and  will  take  over  the  two 
Quebec  electric  concerns.  The  new  company  will  be  know^n  under 
the  name  of  the  Quebec  Railway,  Light  &  Power  Company  and  will 
ask  for  powers  to  issue  $500,000  additional  preferred  stock,  with 
which  to  pay  off  the  floating  debt  of  the  two  Quebec  companies, 
which  amounts  to  about  $300,000,  and  will  then  have  a  reserve  fund 
of  $200,000  for  operating  expenses,  improvements,  etc. 

NEW  ENGINEERING  FIRM.— The  firm  of  Mackenzie,  Quar- 
rier  &  Ferguson  has  been  incorporated  under  the  laws  of  the  State 
of  New  York  for  the  purpose  of  acting  as  contracting  engineers.  The 
concern  includes  the  names  of  W.  P.  Mackenzie,  formerly  manager  of 
the  New  York  offices  of  the  Harrisburg  (Pa.)  Foundry  &  Machine 
Works,  and  S.  F.  Ferguson,  lately  Boston  sales  agent  for  the  Lud- 
low Valve  Company,  of  Troy,  N.  Y.  The  new^  firm — which  is  capital- 
ized at  $50,000 — will  represent  the  Harrisburg  company  in  the  East. 

CINCINNATI  ELECTRIC  MOTOR  COMPANY.— The  stock- 
holders of  the  Cincinnati  Electric  Motor  Company  have  decided  to 
increase  the  capital  stock  from  $50,000  to  $250,000,  half  6  per  cent, 
preferred  and  half  common.  The  company  will  select  a  site  near 
Norwood  and  erect  a  factory  to  cost  $20,000. 

NATIONAL  CARBON.— The  following  item  appears  in  the 
financial  papers :  For  over  eighteen  months,  General  Electric  in- 
terests have  been  steadilj*  buying  National  Carbon  common  and  pre- 
ferred, and  interests  closely  identified  with  the  company  now  own  a 
practical  majority  of  the  shares. 

CHICAGO  &  MILWAUKEE  ELECTRIC— According  to  dis- 
patches from  the  West  the  Chicago  &-  Milwaukee  Electric  Company 
has  increased  its  capital  stock  by  $4,700,000  for  equipment  and  better 
service. 
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TRACTION  &  POWER  SECURITIES.— The  first  annual  gen- 
eral meeting  of  the  Traction  &  Power  Securities  Company,  Ltd.,  was 
held  recently  at  the  offices,  Westinghouse  Building,  Norfolk  Street, 
London,  Mr.  Robert  Benson  presiding.  The  report  showed  that  the 
profits  suffice  (i)  to  pay  for  the  period  of  seventeen  months  a  6  per 
cent,  dividend  on  the  capital  as  paid  up;  (2)  to  pay  off  preliminary 
and  formation  expenses  and  leave  it  with  a  perfectly  clean  balance 
sheet;  (3)  to  start  a  reserve  account  of  £10,000  and  carry  something 
handsome  forward  beside.  The  amount  carried  forward  (after 
allowing  for  income  ta.x)  will  be  about  £7,500,  which,  added  to  the 
reserve,  is  ecjual  to  about  4  per  cent,  on  the  paid-up  share  capital  of 
£421,000.  The  idea  of  the  concern  is  to  assist  in  the  financing  of 
new  enterprises  based  on  electric  light  and  power,  especially  such 
as  may  use  Westinghouse  apparatus  abroad,  and  may  wish  to  place 
securities  to  promote  the  work.  The  company  has  apparently  a 
very  bright  future,  as  a  number  of  sound  enterprises  are  coming 
forward. 

NEW  MANHATTAN  STOCK.— The  $55,200,000  stock  of  the 
Manhattan  Railway  Company  just  listed  is  the  stock  issued  according 
to  the  rental  agreement  with  the  Interborough  Rapid  Transit  Com- 
pany, which  has  leased  the  Manhattan  Company,  and  takes  the  place 
of  the  Manhattan  capital  now  outstanding.  Interborough  Rapid 
Transit  Company  is  a  railroad  corporation,  incorporated  May  6,  1902, 
under  the  provisions  of  the  general  law  of  the  State  of  New  York. 
It  is  organized,  principally  to  maintain  and  operate  the  electrical 
system  of  the  Rapid  Transit  Railroad  at  present  being  constructed  by 
John  B.  McDonald,  under  contract  with  the  city  of  New  York,  which 
railroad  has  been  leased  to  the  Interborough  Rapid  Transit  Company 
for  the  term  of  fifty  years,  with  the  privilege  of  a  renewal  for  the  fur- 
ther term  of  twenty-five  years,  and  which  railroad  it  will  operate  as 
soon  as  the  same  is  completed.  The  authorized  capital  stock  of  the 
company  was  fixed  in  its  certificate  of  incorporation  at  $25,000,000. 

THE  ST.  LOUIS  RAPID  TRANSIT  COMPANY  has  under 
consideration  a  proposition  to  issue  $20,000,000  in  5  per  cent,  refund- 
ing gold  bonds.  The  purpose  of  the  issue  is  to  take  up  certain  6  per 
cent,  obligations,  thus  saving  i  per  cent.  The  proposition  is  purely 
a  refunding  one,  and  will  not  increase  the  indebtedness  of  the  com- 
pany in  any  respect.  One  of  the  obligations  to  be  taken  up  with  the 
proposed  bond  issue  is  the  collateral  trust  notes,  amounting  to 
$6,000,000,  and  drawing  6  per  cent.,  which  mature  in  November,  1904. 
Of  the  new  issue  it  is  proposed  only  to  dispose  of  from  $5,000,000  to 
$5,500,000  in  1903.  The  proceeds  will  be  applied  to  a  funding  obli- 
gation of  the  company  of  $2,225,000,  and  drawing  6  per  cent.,  and 
to  the  purchase  of  equipment.  The  remainder  of  the  issue  will  be 
held  as  a  reserve,  to  take  obligations  as  they  mature.  The  issue  will 
be  secured  by  certain  bonds  and  stocks  of  the  United  Railways  Com- 
pany, now  held  in  the  treasury. 

LITTLE  ROCK  REORGANIZATION.— The  Little  Rock 
(Ark.)  Railway  &  Electric  Company  has  been  reorganized.  The 
company  is  in  succession  to  the  Little  Rock  Traction  &  Electric 
Company,  incorporated  June  8,  1895,  and  is  the  result  of  the  recent 
transfer  of  the  management  of  the  property  from  the  Union  Secur- 
ities &  Electric  Company,  of  Boston,  to  Isidor  Newman  &  Son,  of 
New  York  and  New  Orleans.  The  incorporators  and  directors  are 
as  follows:  D.  H.  Cantrell,  president;  J.  H.  Loughborough,  vice- 
president;  H.  T.  Bunn,  secretary;  W.  H.  Thorp,  treasurer.  The  cap- 
ital stock  is  $2,250,000,  compared  with  $500,000,  the  capital  of  the 
original  Little  Rock  Traction  &  Electric  Company.  The  stock  is 
divided  into  two  classes,  $750,000  preferred  and  $150,000  common 
stock.  .Ml  the  preferred  stock  may  be  redeemed  by  the  company  at  its 
option  at  no. 

CHICAGO  ELEVATED.— It  is  e-xpected  by  stockholders  Inlhe 
South  Side  Elevated  that  about  $6,500,000  in  new  securities  will  be  is- 
sued by  the  company  to  build  the  extensions  contemplated  in  ths 
ordinance  just  passed  by  the  Council.  The  new  securities  will  un- 
doubtedly be  in  the  form  of  stock,  it  being  the  policy  of  the  man- 
agement to  avoid  bonded  debt.  The  road  has  outstanding  now  only 
$750,000  4J/2  per  cent,  bonds  out  of  an  authorized  issue  of  $1,500,000. 
The  improvements  contemplate  the  completion  of  the  third  track 
from  Twelfth  to  Forty-third  Street  and  extensions  to  the  stock 
yards  and  Lake  Avenue  over  the  junction  railway  and  an  Englewood 
branch. 

STROMBERG-CARLSON  STOCK.— The  Strombcrg-Carlson 
Telephone  Manufacturing  Company,  of  Rochester,  has  filed  with 
the  Secretary  of  State  of  New  York  a  certificate  of  increase  of 
capital  stock  from  $3,000,000  to  $4,500,000.  The  certificate  is  signed 
by  Hiram  W.  Sibley,  John  C.  Woodbury  and  Charles  E.  Angel. 

U.  S.  STEEL. — Material  for  electric  street  railways,  equipment 
and  rails  is  placed  at  about  7  per  cent,  of  the  output  of  the  L^  S. 
Steel  Corporation.  There  is  also  a  variety  of  electrical  work  in  the 
miscellaneous  14  per  cent. 

DIVIDEND. — The  New  England  Telephone  &  Telegraph  Com- 
pany has  declared  a  regular  quarterly  dividend  of  i'/>  per  cent.,  pay- 
able May   15. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  one  word  "improvement"  tells 
the  story  of  last  week's  trade  conditions,  and  is  applicable  to  the 
weather,  crops,  distributive  trade  and  even  collections.  The  price 
situation,  according  to  the  summary  of  one  of  the  mercantile  agencies, 
shows  few  important  changes,  but  so  far  as  actual  indications  are 
crncerned,  demand  shows  no  hesitancy  on  account  of  increased  cost. 
Railway  earnings  continue  excellent,  those  for  the  third  week  in 
March  showing  the  large  gain  of  17  per  cent. 'in  gross.  Heavy 
rains  in  the  West  and  Northwest  have  put  the  ground  in  good  con- 
dition for  planting,  and  the  weather  is  better  at  the  South.  Winter 
wheat  crop  reports  are  uniformly  favorable,  and  are  far  belter 
than  last  year's.  Retail  trade  is  improving  with  the  warmer,  dry 
weather  and  the  approach  of  Easter.  Industry  is  hopefully  active, 
although  labor  agitation  menaces  some  important  lines.  Iron  and 
steel  are  active  and  the  demand  still  exceeds  the  supply.  The  ten- 
dency is  still  toward  increased  strength  in  finished  products.  Large 
sales  of  steel  rails  to  traction  companies  are  noted.  Interesting 
features  were  the  sale  of  some  Lake  Superior  charcoal  iron  to 
France,  and  the  report  from  Providence  that  large  orders  for  finished 
machinery  for  export  to  Italy  have  been  received.  Building  material 
of  all  kinds  is  active  and  30  to  50  per  cent,  higher  than  a  few  years 
ago.  In  copper  there  was  little  done,  .^t  the  nominal  figure  of 
I55^c.  there  were  no  sellers,  but  after  the  interruption  of  the  fictitious 
rise  there  were  plenty  of  sellers  at  is'-^c..  but  no  buyers.  Quota- 
tions are  entirely  nominal  as  follows:  Lake  and  electrolytic,  I4j^c.  a 
15c.;  casting  stock,  I4j4c.  a  15c.:  standard,  i3-?4c.  The  business 
failures  for  the  week  ending  March  26,  as  reported  by  Bradstreefs, 
numbered  175,  against  194  the  week  previous,  and  183  the  corre- 
sponding week  last  year. 

EQUIPMENT  FOR  AUSTRALIAN  NEWSPAPER  PLANT. 
— Davis  Syme  &  Company,  proprietors  of  the  Melbourne  Age  and 
Leader,  which  concern  operates  the  largest  newspaper  printing 
plant  in  the  Antipodes,  have  let  a  contract  to  the  electrical  engi- 
neering and  contracting  firm  of  Noyes  Brothers,  Melbourne  and 
Sydney,  for  the  complete  equipment  of  their  works.  The  contract 
calls  for  specially  designed  Westinghouse  apparatus  for  driving 
printing  presses  and  auxiliary  machinery.  The  whole  of  the  equip- 
ment will  be  driven  without  belting  or  shafting,  as  the  motors  will 
be  direct-connected  to  the  machines  which  they  are  intended  to 
operate.  All  wires  will  be  run  in  insulated  tubing  and  no  joint 
will  be  allowed  in  wiring.  The  motors  will  be  arranged  for  control, 
both  by  no-voltage  release  and  double-pole  automatic  overload  cir- 
cuit-breakers. The  elevators  in  the  building  will  also  be  driven 
by  electricity.  The  equipment  will  also  generate  current  for  light- 
ing purposes. 

EQUIPMENT  FOR  AUSTRALIAN  TANNERY.— The  West- 
inghouse interests,  represented  in  Australia  by  Noyes  Brothers,  of 
Melbourne  and  Sydney,  have  secured  a  contract  for  the  complete 
electrical  equipment  of  the  large  tannery  at  Foots-cray,  near  Mel- 
bourne, operated  by  Michaelis  Hallenstern  &  Co.,  Proprietary,  Lim- 
ited. This  is  the  first  contract  ever  let  in  Australia  for  the  com- 
plete electrical  equipment  of  a  private  industrial  plant.  The  alter- 
nating system  will  be  employed.  The  equipment  will  comprise 
Westinghouse  engines  and  three-phase  generators,  several  motors, 
switchboards,  etc.  The  boilers  and  superheaters  will  be  furnished 
by  Babcock  &  Wilcox.  The  condensers  and  feed  pumps  will  be 
built  by  the  International  Steam  Pump  Company,  the  Worthington 
branch  having  secured  the  contract. 

AMERICAN  EQUIPMENT  FOR  QUEENSLAND.— Westing- 
house equipment  is  to  be  installed  on  an  extensive  scale  in  the 
locomotive  shops  now  under  construction  at  Ipswich.  Queensland, 
for  the  government  railway.  The  plant  will  have  a  capacity  of 
1,400  hp.  It  will  be  the  most  important  electrically-operated  man- 
ufacturing plant  in  Australasia.  There  will  be  three  300-kw  gen- 
erators direct-connected  to  engines  of  450  hp  each.  The  motors, 
two-phase  type,  will  be  150  in  number,  varying  in  capacity  from 
5  hp  to  TOO  hp.  Several  heavy  machine  tools  will  be  of  Niles- 
Bement-Pond  build,  driven  by  motors.  The  entire  contract  for 
the  equipment  has  been  allotted  to  Noyes  Brothers.  Melbourne  and 
Sydney. 

NEW  ZEALAND  LIGHTING  PROJECT.— The  Eltham  (New 
Zealand)  Borough  Council  has  adopted  an  electric  lighting  scheme 
submitted  by  Miller,  Wilson  &  Co.,  of  Wellington.  Arrangements 
arc  being  made  to  finance  the  undertaking  and  contracts  for  equip- 
ment will  shortly  be  let. 

MEXICAN  WATER  POWER  TO  SMELT  ALUMINUM  — 
Valetin  Elcoro  y  Cia  Sen  C.  .'Vpartado  161,  Mexico  City,  are  acting 
as  purchasing  agents  for  a  Mexican  concern  which  is  about  to 
construct  a  large  aluminum  smelting  plant  to  be  operated  by  water 
power. 
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NK(JC)Tl.\lK)\.s  FOR  ST.  PETKUSHUkG  TRACTION.- 
Notwitlistaiiding  (lie  fact  that  the  UiiN.iian  Minister  of  tlie  Interior 
rejected  the  proposition  of  the  Verner-Ualinsky  syndicate  roRarding 
the  construction  of  the  St.  PctcrshurR  electric  traction  system. 
M.  A.  Verner,  of  Pittsburg,  who,  with  Sellers  McKec,  of  the  .same 
Pcnn-sylvania  city,  is  primarily  interested  in  the  syndicate,  when  seen 
at  the  Holland  House  by  u  representative  of  Klfotkicai.  Wokld  and 
lilNc.iNu;K,  said  he  was  far  from  disheartened  at  the  present  decision, 
and  that  he  would  renew  negotiations  on  the  first  favorable  oppor- 
tunity. The  St.  Petersburg  municipal  authorities  have  been  particu- 
larly aggressive  in  their  attitude  toward  foreign  competitors  for  the 
franchise  in  general,  more  especially  the  American  syndicate.  The 
Nuoza  Irt-mya,  the  leading  Russian  newspaper,  has  also  been  very 
bitter  against  the  contemplated  Yankee  invasion.  The  construction 
of  the  St.  Petersburg  system,  according  to  the  plans  submitted 
by  Mr.  Verner  and  his  associates,  would  result  in  an  estimated 
expenditure  of  no  less  than  $00,000,000.  The  project  would  involve 
the  building  of  a  complete  network  of  trolley  lines  in  the  Russian 
capital,  the  drying  up  of  the  St.  Catherine's  Canal,  the  construction 
of  16  large  bridges  across  the  River  Neva,  the  purchase  of  a  large 
hospital  to  serve  as  a  central  power  station,  and  the  building  of 
another  hospital,  which  alone  would  cost  $3,000,000. 

AUTOMOBILE  COMBINATION.— The  officers  of  the  Associa- 
tion of  Licensed  Automobile  Manufacturers,  a  recently  formed  or- 
ganization, are  Frederick  L.  Smith,  of  the  Olds  Motor  Works,  De- 
troit, president;  Barclay  H.  Warburton,  of  the  Scarchniont  Auto- 
mobile Company,  Philadelphia,  vice-president;  Henry  B.  Joy,  of  the 
Packard  Motor  Car  Company,  Detroit,  secretary  and  treasurer,  and 
George  H.  Day,  of  the  Electric  Vehicle  Company,  Hartford,  general 
manager.  The  association  secures  to  its  members  the  use  of  the 
Seidell  hydrocarbon  automobile  patent,  the  suit  over  which  was 
decided  recently  in  favor  of  the  Electric  Vehicle  Company  against 
the  Winton  Company,  and  the  firm  of  Smith  &  Mabley.  Four  hun- 
dred other  patents  are  secured  by  the  association,  one  of  the  chief 
objects  of  which  is  to  save  $20,000,000  that  would  be  spent  in  liti- 
gation on  the  basis  of  the  cost  of  the  fight  over  the  Selden  patent. 
In  the  organization  are  included  about  thirty  concerns,  among  them 
being  the  Winton,  Olds  Mobile,  Packard,  Peerless,  Searchmont, 
Haynes-Apperson,  Apperson  Brothers,  Locomobile,  Knox  Auto-Car, 
Pierce.  Pan-American,  International,  United  States  Long  Distance, 
Pope-Robinson,  Waltham,  Stevens-Duryea  and  Franklin  Companies. 
Litigation  falling  upon  any  member  is  undertaken  by  the  association. 

ANOTHER  MEXICAN  WATER  POWER  PROJECT.— A  con- 
cession has  been  secured  by  Leon  Pegot,  of  Mexico  City,  for  the  pur- 
pose of  utilizing  the  waters  of  the  River  Santiago,  State  of  Jalisco, 
for  motive  power.  The  franchise  permits  the  use  of  10,000  litres 
per  second.  The  locality  selected  by  Mr.  Pegot  for  his  hydraulic 
works  and  the  scope  of  his  concession  begins  where  the  franchise 
held  by  the  Hidraulica  Mexicana  Company,  the  Mexican  Hydraulic 
Company,  terminates,  and  continues  to  the  point  where  the  Martinez 
Negrete  &  Enrique  Schondube  grant  commences.  The  terms  of  the 
concession  are  the  same  as  those  embodied  in  all  similar  federal 
water  grants.  Surveys  must  begin  within  six  months  and  plans 
must  be  submitted  to  the  proper  Mexican  authorities  within  a  period 
of  twelve  months.  Free  importation  of  material  and  exemption  from 
taxation  other  than  the  stamp  tax  are  allowed  for  five  years.  The 
concessionaire  guarantees  compliance  with  the  obligations  assumed 
by  a  deposit  of  $5,000  in  bonds  of  the  3  per  cent,  silver  debt,  con- 
stituted in  the  federal  treasury. 

TELEPHONE  FRANCHISE  FOR  MEXICO  CITY.— Jose  Sit- 
zenstatter,  of  the  City  of  Mexico,  has  been  granted  a  concession 
for  the  establishment  of  a  system  of  underground  or  aerial  tele- 
phones in  the  Mexican  capital  and  in  the  federal  district.  The  fran- 
chise, according  to  Mexican  advices,  may  be  taken  advantage  of 
by  any  company  which  Mr.  Sitzenstatter  may  organize.  In  grant- 
ing the  concession  the  Mexican  authorities  reserve  to  themselves 
the  right  to  allot  other  franchises  for  similar  systems.  The  con- 
cession requires  the  payment  of  $10,000  annually  after  the  sixth  year 
on  to  the  fifteenth  year,  and  from  the  beginning  of  the  sixteenth 
year  until  the  termination  of  the  thirty-first  year  the  contract  stip- 
ulates that  $15,000  must  be  paid  yearly  to  the  federal  government. 

TO  BUILD  LARGE  ELECTRICAL  MINING  PLANTS— Ex- 
tensive works  are  to  be  constructed  in  the  Pittsburg  district  for  the 
purpose  of  building  the  "New  Era"  gold  extraction  plants  for  placer 
and  river  bed  mining — the  invention  of  Erastus  S.  Bennett,  formerly 
of  Denver.  Colo.,  now  at  52  Broadway.  New  York.  The  works  will 
be  electrically  operated.  Eventually  they  are  expected  to  cover  10 
acres  and  have  a  capacity  of  turning  out  three  "New  Era"  plants 
daily.  The  equipment  for  each  Bennett  plant  will  consist  of  a  200- 
hp  boiler,  a  200-hp  direct-connected  engine,  a  200-hp  dynamo,  a 
i.6oo-gallon-per-minute  pump,  a  125-hp,  direct-current  motor,  a  25-hp 
series  motor,  a  20-hp  standard  motor,  two  5-hp  series  motors,  a  s-hp 
standard  motor  and  four  7j4-hp  series  motors. 


HLLCTKICITY  JN  NAVY  YARDS.— The  United  Slates  naval 
appropriation  bill  provides  $30,000  for  electrical  extensions  at  the 
New  York  Navy  Yard  and  $75,000  for  the  same  purpose  at  Ixianuc 
Islanil  At  the  Norfolk  yard  $^o,(xx)  will  be  spent  for  electrical  work. 
A  large  amount  is  to  be  spent  on  the  power  plant  at  Charleston, 
S.  C.  At  Mare  Island,  Cal.,  $40,000  will  be  spent  on  a  light  and 
power  plant  and  $25,000  on  extensions  of  the  electrical  shops.  The 
naval  powder  depot  at  Dover,  N.  J.,  is  to  expend  $i(;,6oo  for  four 
electric  elevator.s,  etc.  A  large  amount  is  to  be  si)ent  in  extendmg 
the  Puget  Sound  yard  electric  light  plant.  Electric  cranes  are  to  be 
put  up  at  the  Boston  and  Norfolk  yards. 

ORDERS  FOR  WARREN  ALTERNATORS.-Thc  following 
are  recent  sliipnicnls  of  Warren  alternators  from  the  works  of  the 
Warren  Electric  Manufacturing  Company,  at  Sandusky,  Ohio:  Hul- 
ton  Dyeing  &  Finishing  Company,  Philadelphia,  Pa.;  Camden,  S.  C, 
three;  Dc  Forest  Wireless  Telegraph  Company,  New  York,  five; 
Portland,  Ind. ;  Charleston,  W.  Va. ;  Battle  Creek,  Mich.;  Green- 
wich, Ohio;  Wolcott,  Ind.;  Charleston,  III.;  Davenport,  Wash.; 
Port  Deposit,  Md. ;  Durand,  Mich.;  Hopewell,  N.  J.,  three;  Chelan, 
Wash. ;  Soda  Springs,  Idaho ;  Big  Springs,  Texas ;  Ada,  Ohio,  two. 

EXTENSIONS  PROJECTED  TO  MEXICAN  POWER.— The 
Electric  Power  Transmission  Company  of  the  State  of  Hidalgo, 
Mexico,  is  considering  the  question  of  augmenting  its  capital  so  as 
to  increase  its  electric  installations.  The  present  capital  of  the 
concern  is  $700,000  Mexican.  The  company  paid  17  per  cent,  divi- 
dend on  this  sum  last  year.  Another  Mexican  concern  which 
contemplates  an  extension  to  its  system  is  the  San  Ildefonso  Com- 
pania  Explotadora  de  Fuerzas  Hidro-Electricas. 

BALL  ENGINE  ORDERS.— The  Institute  for  Blind,  Janesville, 
Wis.,  is  installing  a  direct-connected  unit,  the  Ball  Engine  Com- 
pany, Erie,  Pa.,  furnishing  the  engine,  and  the  Northern  Electric 
Company,  Madison,  the  generator.  The  Mineral  Point  Zinc  Com- 
pany, Mineral  Point,  Wis.,  has  recently  installed  a  direct-connected 
unit,  the  engine  being  furnished  by  the  Ball  Engine  Company  and 
the  generator  by  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J. 

PROPOSED  BIG  MEXICAN  INTERURBAN  RAILWAY.— 
The  construction  of  an  electric  interurban  railway  is  projected  be- 
tween Mexico  City  and  Puebla.  The  distance  between  these  two 
cities  is  116  miles.  The  Federal  District  Street  Railway  Company, 
which  operates  the  electric  traction  system  in  the  Mexican  capital, 
has  made  application  to  the  Mexican  authorities  for  the  necessary 
franchise  to  build  the  road. 

JAPANESE  CONTRACTS  OPEN.— Frazar  &  Company,  of 
Japan,  63-65  Wall  Street,  are  at  present  estimating  on  two  electric 
lighting  contracts  pending  in  the  Mikado's  kingdom.  They  are  also 
figuring  on  an  extensive  electric  traction  contract.  The  Frazar  people 
do  not  represent  any  particular  American  manufacturing  concern 
of  electrical  equipment,  etc.,  in  the  Far  East.  They  purchase  in 
the  open  market  here. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COM- 
PANY, through  its  Montana  office,  has  sold  to  the  Bismark  Nugget 
Gulch  Consolidated  Mining  Company  a  complete  power  equipment 
consisting  of  inductor  alternators,  induction  motors,  hot  wire  volt- 
meters and  ammeters,  lightning  arresters  and  the  attendant  con- 
trolling and  regulating  apparatus. 

THE  NILES-BEMENT-POND  COMPANY,  Hamilton,  Ohio, 
has  secured  a  contract  to  furnish  $130,000  worth  of  tools  to  the  new 
locomotive  plant  of  the  Locomotive  &  Machine  Company,  Montreal, 
which  will  be  under  the  management  of  Americans.  Nearly  all  the 
tools  will  be  of  large  size  and  many  of  them  will  be  electrically- 
driven. 

THE  SALT  LAKE  ELECTRIC  SUPPLY  COMPANY,  Utah 
agent  for  the  Nernst  Lamp  Company  of  Pittsburg,  Pa.,  has  recently 
secured  the  lighting  contract  for  the  large  department  store  of  the 
Keith-O'Brien  Dry  Goods  Company,  of  Salt  Lake  City.  There  were 
several  competitors  for  this  contract,  but  the  Nernst  lamp  won. 

EQUIPMENT  WANTED  FOR  MEXICAN  TRACTION.— Con- 
tracts are  about  to  be  let  for  the  construction  and  equipment  of  an 
electric  traction  system  in  the  City  of  Aquascalientes,  a  place  of  some 
35,000  inhabitants,  located  in  the  Mexican  State  of  the  same  name. 

TflE  STROMBERG-CARLSON  TELEPHONE  MANUFAC- 
TURING COMPANY  has  sold  a  complete  equipment  of  telephones 
and  material  to  the  Glasford  &  Canton  Telephone  Company,  of  Glas- 
ford.  111. 

MONTEVIDEO  TRACTION  PROJECT.— The  construction  of 
a  new  electric  traction  system  is  pending  in  Montevideo,  Uruguay. 
The  road  is  projected  by  Ramez  Suarez,  of  the  same  South  Ameri- 
can city. 

ROSARIO  TELEPHONE  SYSTEM.— Considerable  alterations 
and  improvements  in  the  Rosario  (Argentine  Republic)  telephone 
system  are  being  contemplated. 
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ELECTRICAL  EQUIPMENT  FOR  MILLIKEN  STEEL 
PLANT. — The  structural  steel  plant  now  being  built  in  Staten  Island 
for  Milliken  Brothers,  11  Broadway,  New  York,  which  concern  has 
furnished  the  steel  for  several  foreign  electric  power  plants,  is  to  be 
furnished  with  considerable  electrical  equipment.  The  machine 
tools,  nearly  $100,000  worth  of  which  have  already  been  contracted 
for  with  Manning,  Maxwell  &  Moore,  85-89  Liberty  Street,  New 
York,  will  be  electrically  driven.  Manning,  Maxwell  &  Moore  have 
also  secured  the  contract  for  the  overhead  traveling  cranes.  There 
will  be  fifteen  all  electrically  operated.  The  Shaw  Electric  Crane 
Company,  of  Muskegon,  Mich.,  will  build  the  cranes  as  well  as  the 
motors.  The  contract  calls  for  three  equipments,  each  to  have  a 
capacity  of  10  tons  and  to  operate  over  a  loo-ft.  span.  The  hoist 
will  be  35  ft.  The  motors  are  to  be  of  26-hp  capacity  each.  These 
cranes  are  intended  to  be  installed  for  the  purpose  of  handling  struc- 
tural material  outdoors  at  the  Milliken  plant.  Twelve  cranes  of  5-ton 
capacity  each  to  operate  over  a  span  of  25  ft.  6  in.  and  to  have  a 
hoisting  capacity  of  16  ft.,  have  also  been  requisitioned.  These  cranes 
will  be  operated  by  i6-hp  motors.  The  value  of  the  contract  is  about 
$50,000. 

MANHATTAN  ELEVATED.— The  transfer  of  the  Manhattan 
Elevated  system  to  the  Interborough  Rapid  Transit  Company  has 
taken  place  this  week.  The  transfer  will  not  make  any  great  change 
in  the  working  of  the  elevated  system,  but  General  Manager  E.  P. 
Bryan,  of  the  Interborough,  says  that  great  efforts  will  be  made  to 
relieve  the  present  congestion.  General  Superintendent  Frank  Hed- 
ley  will  direct  the  operation  of  the  road.  Auditor  E.  F.  J.  Gaynor, 
Treasurer  D.  McWilliams,  and  Vice-President  Alfred  Skitt  will 
remain  with  the  Manhattan  Company  until  1906.  The  latter,  it  is 
said,  will  not  be  entrusted  with  any  duties  relative  to  the  operation 
of  the  road,  but  will  serve  only  in  an  advisory  capacity.  In  an 
interview  General  Manager  Bryan  is  reported  as  saying  that  for 
relief  purposes  500  cars  built  for  the  subway  will  in  two  months 
be  used  on  the  Second  Avenue  Elevated  line,  and  the  cars  now  in 
use  on  that  line  will  be  transferred  to  other  lines.  The  subway 
cars  are  longer  than  the  present  elevated  cars,  and  because  of  the 
sharp  curves  on  the  Third,  Sixth  and  Ninth  Avenue  lines  they 
would  not  be  available  except  on  the  Second  Avenue  line. 

WESTERN  ELECTRIC  NEW  WORKS.— Note  has  already  been 
made  in  these  pages  of  the  recent  acquisition  by  the  Western  Electric 
Company  of  the  Richmond  property  in  Chicago  on  the  lines  of  the 
Burlington  &  Western  Indiana  Railroads.  It  is  109  acres,  at  a  price 
of  $218,000.  The  cost,  $1,200,000,  of  the  structures  planned  by  the 
Western  Electric  Company  is  exclusive  of  machinery,  which  will 
be  installed  in  the  buildings.  The  plans  have  already  been  made  for 
a  cable  factory,  comprising  a  group  of  one-story  buildings  with  an 
aggregate  floor  area  of  about  150,000  square  feet.  Plans  have  also 
been  made  for  a  large  machine  shop  and  iron  foundry  ground.  The 
present  capacity  of  the  power  plant  will  be  4,000  hp  and  the  works 
will  employ  about  1,200  hands.  This  undertaking  is  in  addition  to 
the  present  vast  interests  of  the  Western  Electric  Company.  The 
company  has  invested  $3,000,000  in  buildings  at  its  present  principal 
site  on  the  Chicago  West  Side,  and  is  in  process  of  laying  out  $500,000 
on  the  Polk  Street  tract.  This  is  of  course  outside  of  the  amount 
of  money  represented  by  machinery  and  equipment. 

THE  VILTER  MANUFACTURING  COMPANY,  builders  of 
refrigerating  and  ice-making  machinery,  Corliss  engines,  brewers' 
machinery  and  bottling  outfits,  Milwaukee,  Wis.,  has  recently  closed 
contracts  with  the  following  parties  for  Corliss  engines :  Shawmut 
Clay  Manufacturing  Company,  Shawmut,  Pa.,  24  x  48;  Garland 
&  Williams,  Devers,  Tex.,  18  x  42;  W.  Toepfer  &  Sons,  Milwaukee, 
Wis.,  12  X  30;  W.  W.  Cargill  Company,  Green  Bay,  Wis.,  16  x  30; 
Racine  Trunk  Company,  Racine,  Wis.,  14  x  30;  Great  Northern 
Moulding  Company,  Chicago,  111.,  24  x  48 ;  Hartman  Trunk  Company, 
Racine,  Wis.,  18  x  36;  Winnebago  Paper  Mills,  Neenah,  Wis.,  20  x 
38  X  42  cross-compound ;  B.  D.  Eisendrath  Tanning  Company, 
Racine,  Wis.,  20  x  42 ;  Wisconsin  Bridge  &  Iron  Company,  North 
Milwaukee,  15  x  36;  P.  Becker  &  Company,  Chicago,  111.;  18  x  42; 
Skandia  Furniture  Company,  Rockford,  111.,  22  x  42;  Milwaukee 
Rubber  Works  Company,  Cudahy,  Wis.,  22  x  42. 

SOME  A.  D.  GRANGER  ORDERS.— The  A.  D.  Granger  Com- 
pany, contracting  engineers,  85  Liberty  Street,  New  York,  have  taken 
a  contract  for  two  75-hp.  direct-connected  engines  for  installation  in 
the  factory  of  Walter  Ermmerich  Company,  at  Park  Avenue  and 
liner  Place,  New  York.  The  engines  will  be  built  by  the  Skinner 
Engine  Company,  of  Erie,  Pa.  The  generators  will  be  manufactured 
by  the  C.  &  C.  Electric  Company.  The  Granger  Company  has  also 
secured  a  contract  for  an  8oo-h.p.  horizontal  return  tubular  boiler 
plant,  four  units,  200-h.p.  each,  for  installation  in  connection  with 
the  electrical  plant  of  the  Brooklyn  Institute  of  Arts  and  Sciences. 
The  boilers  will  be  built  at  the  Union  Works,  Erie,  Pa. 

SOME  HARRISBURG  ENGINE  ORDERS.— Mackenzie,  Quar- 
rier  &  Ferguson,  Engineering  Building,  114  Liberty  Street,  have  se- 


cured a  contract  for  a  120-h.p.  Harrisburg  standard  engine  to  be 
direct-connected  to  a  75-kw.  General  Electric  generator,  for  lighting 
purposes  in  the  plant  of  the  Berlin  (Conn.)  Construction  Company. 
The  Cooper- Wigand-Cooke  Company,  which  is  building  a  plant  at 
Delawana,  N.  J.,  for  the  manufacture  of  steel  castings,  has  also 
placed  a  contract  for  a  150-h.p.  Harrisburg  standard  engine  for 
direct-  connection  to  a  loo-kw.  generator  to  be  built  by  the  Crocker- 
Wheeler  Company.  This  equipment  will  be  used  for  power  pur- 
poses. 

CONNECTICUT  TELEPHONE  &  ELECTRIC  COMPANY,  of 
Meriden,  Conn,,  has  incorporated  recently  with  the  following  offi- 
cers :  E.  C.  Wilcox,  president ;  B.  L.  Lawton,  vice-president  and 
treasurer;  B.  C.  Rogers,  secretary.  The  business  has  hitherto  been 
carried  on  as  a  partnership,  and  its  product  has  become  widely 
known.  It  has  lately  moved  into  a  new  plant  where  the  company 
has  a  very  fine  equipment  for  the  manufacture  of  telephones.  They 
make  every  part  entering  into  the  construction  of  their  apparatus 
and  under  the  new  regime  will  have  every  opportunity  to  enhance 
their  reputation  and  extend  their  trade  connections. 

ALBERGER  CONDENSERS  FOR  LONDON.— The  Alberger 
Condenser  Company,  95  Liberty  Street,  New  York,  have  secured  the 
contract  for  the  condensing  equipment  for  the  Neasden,  London, 
N.W.,  power  station  of  the  Metropolitan  District  Railway.  The 
equipment  will  be  a  high-vacuum  one  and  of  a  similar  type  to  the 
Alberger  equipment  to  be  installed  in  the  New  York  Rapid  Transit 
power  station.  The  Neasden  contract  calls  for  three  3,500-kw.  eutfits 
for  turbine  use.  The  contract  for  the  entire  equipment  of  the  plant 
was  awarded  some  time  ago  to  the  British  Westinghouse  Electric  & 
Manufacturing  Company,  Limited. 

PELTON  WATER  WHEELS  FOR  SPAIN.— The  Pelton  Water 
Wheel  Company,  New  York  offices,  143  Liberty  Street,  is  about  to 
make  shipment  to  Spain  of  a  2,500-h.p.  plant  for  the  purpose  of 
operating  a  cement  factory  now  under  construction  in  the  vicinity  of 
Barcelona.  The  entire  factory  will  be  furnished  with  American 
equipment.  There  will  be  10  Pelton  wheels,  varying  from  24-in.  to 
96-in.  in  diameter.  The  contract  also  calls  for  the  shipment  of 
three  miles  of  steel  riveted  pipe,  25  in.,  28  in.  and  31  in.  in  diameter. 
The  Pelton  people  have  also  recently  received  a  number  of  fair  sized 
Mexican  orders  for  water  wheels  and  pipe. 

EQUIPMENT  FOR  BRITISH  WORKS.— E.  W.  Buckley,  works 
superintendent  of  the  British  engineering  firm  of  Mather  &  Piatt, 
Limited,  one  of  the  most  prominent  concerns  of  its  kind  in  Europe, 
is  now  in  the  United  States  for  the  purpose  of  purchasing  a  con- 
siderable quantity  of  American  equipment,  etc.  The  firm  manufac- 
tures engines,  dynamos,  etc.,  on  an  extensive  scale.  Mr.  Buckley 
at  time  of  writing  was  in  Pittsburg  at  the  Queens  Hotel,  but  is 
expected  in  New  York  during  the  early  part  of  next  week.  While 
in  New  York  he  will  be  at  the  Holland  House. 

AMERICAN  EQUIPMENT  FOR  SWEDISH  GRANITE 
QUARRIES.— The  Halmstads  Stenhuggen  Aktiebolag,  of  Halmstad, 
which  operates  some  of  the  largest  quarries  in  Sw-eden,  is  about  to 
place  contracts  for  considerable  Yankee  equipment  as  a  result  of  the 
recent  visit  to  this  country  of  Otto  Petersen,  the  manager.  The 
quarries  are  to  be  operated  by  current  generated  by  water  power 
located  near  by.  The  machinery  from  this  side  will  include  cable- 
ways,  pumps,  hoists  and  derricks,  etc. 

LARGEST  INTERLOCKING  INSTALLATION.— A  contract 
for  the  largest  interlocking  installation  ever  placed  in  America,  and 
probably  much  the  largest  in  the  world,  has  recently  been  given  to 
the  Union  Switch  &  Signal  Company  for  the  St.  Louis  Terminal. 
The  Westinghouse  electro-pneumatic  system  will  be  adopted,  and 
the  contract  calls  for  258  working  levers,  with  51  spare  levers,  which 
will  perform  748  functions. 

BOSTON  ELECTRIC  ROADS.— The  Boston  Advertiser  says  it 
now  looks  as  if  all  plans  for  the  electrical  operation  of  steam  roads 
betvk'een  Boston  and  the  suburbs  will  be  abandoned.  The  reasons 
given  are  the  high  price  of  coal,  the  continued  agitation  for  lower 
fares  and  the  threat  of  strikes.  The  advance  in  wages  on  the  systems 
running  into  Boston  will  amount  to  something  like  $2,000,000  a  year. 

SCHENECTADY  TROLLEY.— The  Schenectady  (N.  Y.)  Rail- 
way Company  has  authorized  an  issue  of  $7,000,000  additional  bonds 
to  extend  lines  to  Amsterdam  and  other  points  for  improvements. 
The  bonds  are  4]^  per  cent.  50-year  bonds.  They  will  be  issued  on 
a  basis  of  75  per  cent,  of  the  actual  cost  of  improvements. 

THE  GLASGOW  (SCOTLAND)  CORPORATION,  which  is  a 
municipal  concern,  has  contracted  with  the  British  Westinghouse 
Electric  &  Manufacturing  Company,  Limited,  for  the  electric  motor 
equipment  of  100  cars,  costing  approximately  $87,645. 

CINCINNATI  LIGHTING.— Stockholders  of  the  Cincinnati  Gas 
&  Electric  Company,  at  their  annual  meeting  on  May  4  will  act  on 
a  proposition  to  increase  the  company's  capital  $1,000,000  for  im- 
provements. 
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I,OS  ANCKI.KS.  CAL,  A|ipllr»llon  hiiic  lirm  iiiiiilr  in  llir  lionrd  of  Super- 
vluiri  by  (he  Poiiioiiii  N'nllcy  Trlrphonr  and  Trlrura|>li  C'niiipiiny  (nr  n  permit  to 
rrrct  llic  (wlrt  iircraiury  (or  ten  to  Iwriity  iniirs  ot  Irlrplionr  liiir  lirlwccii 
(larrmunt,  Spadra  and  oilier  poiniB  In  ihc   ruinona  Vallry. 

PAVr.iri:.  lOAim.  TIic  town  conm-il  lins  granlrd  n  friinrliinr  In  Kiili.n 
K.  Shaw   and  aMoriatra  to  olalilluli  a  Irlrplione  lyilrni. 

PRESTON,  IDAHO,  Aniclr.  of  incorporation  of  llie  Oneida  Trlcpli.inr 
Company,   willi  hrinl.inurUTK  al   I'rcnton,  have  been   fded  at   Boi»e. 

I'AYETTE,  IDAHO— The  l'.iyclle  Valley  Telephone  Company  has  filed 
1  icorporation  paperi.  The  compnny,  which  is  incorporated  for  $40,000,  will 
h.iild  a  telephone  syilrm  in  New  Plymouth,   Idaho. 

MET.\MOR.\,  ILL.  -The  Metamora  Telephone  Comp.iny  has  incrcasnl  in 
capital    slock    from    $j8o    to   $13,000. 

ROCKI'ORD.  ILL.  The  VVinneb.igo  County  Telephone  Company  li.is  in 
crea.ied  its  capital  stock    from  $5,000  to  $35,000. 

IWKI.YLK.  ILL. — Geo.  Johnpetcr,  of  Posey,  has  been  granted  a  franchise 
to  build  a   telephone   line  between   Barlelso  and   Carlyle. 

CHICAGO,  ILL. — The  VVoodlawn  Park  Telephone  Company  is  asking  for  a 
franchise  in    Woodlawn.      The  council   committee  has  recommended   its  passage. 

BLOOMINGTON,  I.MD.-Thc  Stnits  Creek  Telephone  Company  has  been 
incorporated  by   Samuel    Hunter,  John  A.    Parks   and  Joseph    World. 

INUIANAI'OLIS,  IND.  The  Karmers'  Accommodation  Telephone  Com- 
pany, of  Greene  township,   Hancock   County,   has  been  incorporated. 

WATERLOO,  IND. — .Xn  independent  telephone  company  has  asked  for  a 
franchise  to  operate  a  telephone  exchange  and  toll  lines  in  this  city. 

BICK.VELL,  IND. — The  Bickncll  Telephone  Company  has  incorporated  with 
a  capital  stock  of  $6,000.  J.  II.  Barr  is  president  and  John  S.  Hoover,  sec- 
retary. 

CARLISLE,  IND.— The  Carlisle  Co-operative  Telephone  Company  has  in- 
corporated. The  capital  is  $10,000.  John  Wipps  and  Charles  Griffin  arc 
directors. 

GREENFIELD,  IND. -The  Star  Line  Telephone  Company,  of  Hancock 
CJounty,  and  the  Banner  Telephone  Company,  of  Greenfield,  have  been 
incorporated. 

INDIANAPOLIS,  IND.— The  Amboy  Home  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  by  W.  H.  Miller,  W.  H.  Houch, 
Robert   RidRcway,   E.  F.   Co.x  and  John  Stancomb. 

G.ARRETT,  IND.— The  Garrett  Telephone  Comoany  has  been  incorporated 
with  a  capital  stock  of  $15,000,  by  John  B.  Mager,  S.  B.  McCuIlough,  James 
M.    Hitter,  W.  H.  Coffinsberry  and  H.   W.   Montz. 

DEER  CREEK,  I.VD. — A.  A.  Cook  is  at  the  head  of  a  co-operative  telephone 
company  that  is  to  establish  an  exchange  in  this  village.  He  has  already  eighty 
subscribers,  and  the  equipment  is  to  be  purchased  soon. 

INDIANAPOLIS,  IND.— The  Landesville  Rural  Telephone  Company,  of 
Grant  and  Huntington  Counties,  has  been  incorporated  with  a  capital  stock  of 
$4,200.  by   Henry  Wine.  Rude  Freeman,  Simon  Clevenger  and  W'ade  Robinson. 

OR.XNGE.  IND. — The  Orange  Mutual  Telephone  Company,  capitalized  at 
$3,500,  has  been  incorporated.  It  will  build  a  line  in  Fayette  County.  The 
incorporators  are  W.  F.  Schrontz,  W.  P.  Sipe,  W.  R.  Conaway,  George  A. 
Looney  and  J.    E.   McKee. 

RICHMOND.  IND. — The  Richmond  Home  Telephone  Company's  business 
has  so  far  exceeded  expectations  that  the  capacity  of  the  plant  is  found  wholly 
insufficient.  Eighteen  hundred  telephones  are  in  use,  and  the  plant  will  be 
increased,  so  as  to  give  service  to  nearly  as  many  more  subscribers. 

NEW  CASTLE,  IND.— The  Sulphur  Springs  Cooperative  Telephone  Com- 
pany has  been  incorporated.  It  is  composed  of  12  separate  systems  in  Jeffer- 
son. Fall  Creek  and  Harrison  townships.  The  central  station  will  be  at 
Sulphur  Springs.  The  directors  are  Strod  Hayes,  Rufus  Mann,  David  F. 
Hoover,  Henry  Fadely,  Joseph  Williams,  J.  Huffman,  Asa  Maddy,  John  Mc- 
Sherley  and  George  Fleming. 

INDIANAPOLIS,  IND.— The  directors  of  the  New  Telephone  Company  have 
elected  officers  as  follows:  S.  P,  Sheerin,  president  and  general  manager; 
Louis  Holweg,  vice-president,  and  H.  B.  Sale,  secretary.  The  annual  report 
shows  that  the  company  had  on  the  first  day  of  March,  6,716  telephones,  which 
is  an  increase  of  1,781  during  the  year.  The  gross  receipts  for  the  year 
were  $180,471,  being  an  increase  over  the  previous  year  of  nearly  $40,000. 

DES  MOINES,  lA. — The  Iowa  Telephone  Company  plans  to  lay  down  a 
large  amount   of  conduit  during  the   present  season. 

COUNCIL  BLUFFS,  lA.— The  Western  Iowa  Independent  Telephone,  Tel- 
egraph &  Terminal  Company  has  been  incorporated  with  a  capital  stock  of 
$40,000. 

GRANBY,  MASS.— The  Granby  Telephone  &  Telegraph  Company  has  been 
incorporated  with  a  capital  stock  of  $1,200.  Mr.  Willard  .\.  Taylor  is  pres- 
ident, and  Richard  E.   Dickson,  treasurer. 

FAYETTE,  MO.— A.  F.  Davis,  president  of  the  Fayette  Telephone  E.x- 
changc,  has  bought  the  Glasgow  Telephone  Exchange  from  Wicks  &  Peters 
for  $9,000.  This  gives  the  Fayette  Telephone  Company  full  control  of  all  the 
independent  lines  in   Howard  County. 

ALBANY.  N.  Y.— The  New  York  and  Long  Island  Telephone  Company  (to 
operate  in  Kings,  Queens.  Nassau  and  Suffolk  counties),  has  been  incorporated; 
capital.  $100,000.  Directors:  W.  H.  Bennett.  G.  L.  Deneo  and  B.  P.  Tabbot, 
New    York. 


AI.IIANY,  N.  v.— The  Writ  Ch««y  A  Sciola  Telephone  Company  hai  Iwrn 
nu'iii|mralrd  to  buihl  >  line  between  Weit  Chaiy  and  Scioli.  The  capital  ii 
$700  and  the  direclori  arc  W.  McGaullry,  W.  K.  Clounh  and  I'.  N.  Swift,  of 
We«l  Chaiy. 

SI'KAV,  N.  C.  The  Internaliunal  Trlephune  Company,  of  Spray,  liai  been 
chartered  with  $fJS,ouu  authoriiied  capital.  Tlie  company  han  the  right  to 
conatruci  tclepluinc  linrrt  und  10  build  an   inlerurhan  electric  railway. 

TROV,  Oil KJv— Council  of  Pleannt  Hill  hni  grnnled  to  the  Covington 
Trlephun*   Company  I   franchiie   for  a  local  exchange. 

C'ftLICHAIN,  OHIO,  The  Cntrrain  Telephone  Company  hati  increaicd  itn  cap- 
ital Hliick   to  $io,non,  and   will   mnke  iinprnvcmcntf.     D.  A.    Bevia  ii  preiident. 

STEl'nENVILLE,  OHIO.-  The  Farmer*'  Independent  Telephone  Company, 
of  Sniilbfield.   will  build  a   line   through   New   Alexandria  to   Mingo  Junction. 

STKI;BEN\  ILLE,  OHIO.— The  Scroggafield  Telephone  Company  hai  com- 
pleted a  line  to  Carrollton  and  now  givet  acrvice  in  leven  towns  in  thif 
county. 

WESTWOOD,  OHIO.-  The  City  &  Suburban  Telephone  Asinciation  (Bell) 
will  build  a  branch  exchange  at  Westwood  to  supply  the  surrounding  village!  at 
latcs   now  prevailing  in   Cincinnati. 

BUCYRUS,  OHIO.— The  Bucyrus  Telephone  Company  is  planning  to  im 
prove  its  exchange  and  is  investigating  the  merits  of  sevrral  trading  make)  of 
switchboards  Iwfore  making  a   selection. 

ATTICA,  OHIO.— The  Farmers'  Mutual  Telephone  Company  has  been  or- 
ganized for  the  purpose  of  constructing  Iclephoiic  systems  in  Seneca,  Huron 
and   Wyandotte  counties,     J.   W.   Walker  is  president   and  J.   Zcllcrs,  secretary. 

MARYSVILI.E,  OHIO.-  The  Marysvillc  Telephone  Company  will  be  in- 
corporated and  a  re-organization  of  the  present  telephone  system  owned  by 
N.  E.  Liggitt  will  be  effected.  A  number  of  improvements  and  extensions 
will    be    made. 

M.\RIETTA,  OHIO.— The  Muskingum  Valley  Telephone  Company  has  de- 
cided to  make  a  number  of  improvements.  Exchanges  will  be  built  at  Beverley 
and  Lowell  and  lines  will  be  built  to  McConnclsville  by  way  of  Stockwell, 
Coal    Run  and   Lowell. 

V.\N  WERT,  OHIO.— The  Van  Wert  Telephone  Company  is  planning  to 
make  important  improvements.  A  mile  of  cable  will  be  strung  in  the  city  and  an 
addition  to  the  switchboard  will  be  installed.  A  line  will  be  built  to  Shanes- 
ville  to  connect  a  large  number  of  farmers. 

NEW  BENTON,  OHIO. — A  company  is  being  organized  to  build  telephone 
lines  throughout  Dcerficld,  Berlin  Center  and  Diamond,  and  the  promoters  are 
figuring  on  supplies.  The  system  will  be  connected  with  the  lines  of  the  United 
States  Telephone  Company.      Dr.    E.    Miller  is  the  chief  promotor. 

TOLEDO.  OHIO.— .\t  the  recent  annual  meeting  of  the  Toledo  Home  Tele- 
phone Company  all  the  present  directors  were  re-elected,  with  the  exception  of 
General  C.  M.  Spitzer,  whose  place  was  filled  by  Clarence  Brown.  A  proposition 
to  spend  $30,000  in  laying  new  cable  and  extending  the  switchboard  was  favor- 
ably acted  upon. 

TONKAWA,  OKLA. — The  Farmers'  Mutual  Telephone  Company  has  been 
organized  at  Owens  to  build  a  system  between  Tonkawa  and  Billings,  a  dis- 
tance  of  21    miles. 

PITTSBURG,  PA.— The  Pittsburg  &  Allegheny  Telephone  Company  now 
has  11.000  telephones  connected.  During  the  year  connections  have  been 
established  with  Oil  City.  Pa.,  Warren  and  Wellsvillc,  Ohio,  and  many  other 
important    points. 

TITUSVILLE,  PA. — The  Petroleum  Telephone  Company,  operating  lines 
touching  Oil  City,  Franklin,  Titusville  and  other  places,  has,  it  is  reported, 
passed  into  the  hands  of  a  receiver.  The  company  was  started  two  years  ago 
in    competition    with    the    Bell    Company. 

PHILADELPHI.\,  PA.— The  Keystone  Telephone  Company  will  build  a 
trunk  line  between  Philadelphia  and  Morrisville  to  connect  with  the  Interstate 
Telephone  Companj%  of  Trenton.  The  company  also  intends  to  rebuild  its  line 
between   Trenton    and    Camden,    thus    providing   another    route    to    Philadelphia. 

CRESSON,  PA. — The  Cambria  County  Telegraph  &  Telephone  Company 
will  expend  during  the  Spring  $25,000  in  improvements  to  its  system.  New  lines 
will  be  built  to  Altoona  giving  direct  and  independent  connections  with  the 
lines  of  the  Central  Telephone  Company  and  through  them  with  Harrisburg, 
Philadelphia  and   Pittsburg. 

SALT  LAKE  CITY,  UTAH.— The  Bell  Telephone  Company  in  this  city 
intends  to  place  all  the  telephone  wires  in  the  business  section  of  the  city 
under  ground   this  year. 

MARTINSBURG,  W.  VA. — A  controlling  interest  in  the  Berkeley  Springs 
Telephone  Company  has  been  bought  by  John  J.  Hetzel,  who  represents  a 
syndicate.  The  company  will  extend  its  lines  throughout  Morgan  County  and 
reach  outside  points  through  the  system  of  the  Winchester  Telephone  Com- 
pany. 

P.-XRK  FALLS,  WIS.— The  Park  Falls  Telephone  Company  has  been  granted 
a  franchise  for  a  local  and  long-distance  telephone  system  in  and  between 
Park   Falls,   Phillips  and   Mellen. 

FORT  WILLIAM,  ONT.— The  Municipal  Telephone  Exchange  was  de- 
stroyed by  fire  recently,  entailing  a  loss  of  $6,000.  The  property  was  fully 
insured.     A  new  exchange  will  be  built  at  once. 

MONTREAL,  QUE. — A  deal  has  been  completed  by  which  the  Merchants' 
Telephone  Company,  of  Montreal,  has  passed  under  the  control  of  a  New 
York  syndicate.  Mr.  Arthur  Johns,  of  New  York,  represented  the  ssradicate  in 
the  deal.  The  total  common  stock  of  this  company  amounts  to  $61,000,  and 
in  addition  to  this,  there  is  a  bond  issue  of  about  $60,000,  secured  on  first 
mortgage  and  paying  eight  per  cent,  interest.  No  dividend  has  been  paid  on 
the  common  stock. 
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KLECTRIC  LIGHT  AND  POWER. 


COKUR  D"  ALENE,  IDAHO.— The  Cable  Milling  Company  will  construct 
an  electric  light  plant  and  water  works,  at  a  cost  of  $40,000.  It  will  probably 
be  ready  for  bids  in  30  days.     Mr.  B.  O.  Graham  is  secretary. 

KEVVANEE,  ILL. — It  is  stated  that  the  Kcwanec  Light  &  Power  Company 
will  install  a  plant,  at  a  cost  of  about  $40,000. 

EVAN'STON,  ILL. — The  Evanston  Yaryan  Company  has  been  ordered  by  the 
court  to  pay  $260,989.45,  the  interest  on  its  outstanding  bonds.  In  default  of 
payment  the  plant  is  ordered  sold  by  Master  in  Chancery  Elting. 

PAXTON,  ILL.— The  Paxton  Light,  Heat  &  Power  Company  has  been 
incorporated,  with  a  capital  of  $150,000,  to  deal  in  light  and  power.  Incor- 
porators: J.  B.  Richardson,  H.   Walter  Bond  and  Gerald  A.  Griffin. 

RANTOUL,  ILL. — The  Rantoul  Water,  Light  &  Power  Company,  of  Ran- 
toul,  has  been  incorporated,  with  a  capital  of  $2,500,  to  erect  and  maintain 
water  works,  heat,  light  and  power  plants.  Incorporators:  Geo.  P.  Heckel, 
Thos.  J.   Roth   and  John   D.  Neal. 

WINONA,  l.\l).- -Contracts  have  been  let  for  the  construction  of  a  new 
electric  light  and  lieating  and  pumping  plant  here,  to  cost  $125,000. 

ANDERSON,  IND. — It  is  stated  that  the  Union  Traction  Company,  of 
Indiana,  contemplates  going  into  the  electric  light  business  and  will  soon  apply 
for    franchises    along    its    line. 

RICHMOND,  IND. — Tlie  city  council  has  refused  the  proposition  of  cap- 
italists to  purchase  the  municipal  electric  lighting  plant  and  has  ordered  elec- 
trical equipments  for  immediate  delivery  as  follows:  General  Electric  Company, 
$1,430  and  $1,320;  Monarch  Electrical  Company,  $550;  Westinghouse  Elec- 
tric &  Mfg.  Company  (October  delivery),  $4,100;  total  value  of  new  machin- 
ery ordered,  $7,405.  The  present  value  of  the  plant  is  placed  at  $166,120. 
The  plant  made  a  better  showing  for  February.  The  receipts  were  $950  in 
excess  of  the  expenses.  Heretofore  the  plant  was  operated  at  a  loss  each 
month. 

HUMESTON,  lA. — Jas.  L.  Humphrey  is  interested  in  the  construction  of 
an   electric   light    plant   here. 

COVINGTON,  KY.— The  Stewart  Iron  Works  Company  will  equip  a  large 
new   factory  with  electric  drive  throughout. 

ELLSWORTH,  ME.— The  Bar  Harbor  &  Ellsworth  Light,  Gas  &  Power 
Company  is  stated  to  have  secured  options  on  Union  River  dam  properties.  This 
company  will  continue  the  electric  lighting  in  Ellsworth  and  Bar  Harbor  and 
will   probably   extend   to  Northeast   Harbor  and  Seal    Harbor. 

TOLLARD,  MASS.— The  G.  L.  Straw  Co.,  of  Boston,  is  reported  inter- 
ested in  the  construction  of  a  power  plant  on  Farmington  River,  between 
Tollard   and   Sandisficld. 

COLD  SPRING,  MASS.— F.  G.  Smith  and  F.  D.  Gilligan,  of  New  York, 
N.  Y.,  it  is  stated,  have  secured  water  privileges  at  Cold  Spring  on  Farming- 
ton   River  and  will  build  a  plant  for  the  generation  of  electricity. 

MAYVILLE,  MICH. — The  citizens  have  voted  to  issue  $5,000  electric  light 
bonds. 

BANGOR,  MICH. — The  citizens  have  voted  to  issue  $25,000  electric  light 
and  water  bonds. 

PLYMOUTH,  MICH. — It  was  voted  March  9  to  issue  $12,500  bonds  for  the 
construction   of  an  electric   light  plant.      E.   Gayde   is  village  clerk. 

ALLEGAN,  MICH. — It  was  voted  on  March  9  to  issue  $30,000  bonds  for  the 
purchase  of  the  electric  lighting  equipment  now  rented  and  improving  the  water 
works  and  water  power.     C.   F.    Davison  is  village   clerk. 

MORRIS,  MINN. — The  council  is  considering  the  question  of  establishing  a 
lighting   plant. 

WINONA,  MINN. — The  Winona  Railway  &  Light  Company  will  expend 
about  $100,000  in  improvements,  including  the  purcahse  of  motors,  an  engine, 
a  condenser,  new  arc  lights,  etc. 

MANKATO,  MINN. — Bids  are  being  received  for  an  electric  light  plant, 
to  cost  about  $40,000.  Separate  bids  are  required  for  the  boilers.  J.  R. 
Thompson   is   city   manager. 

EXCELSIOR  SPRINGS.  MO.— W.  A.  Bell,  of  Denver,  Colo.,  is  reported  to 
have  purchased  the  electric  light  plant  and  water  works,  and  will  expend  about 
$70,000  in   improvements. 

MEXICO,  MO. — The  City  Council  has  been  appointed  a  committee  to  corre- 
spond with  manufacturers  in  regard  to  having  a  gas  and  electric  light  plant 
built  here,  giving  a  franchise  in  exchange  for  street  lighting. 

VIRGINIA  CITY,  MONT.— The  Bismark-Nugget  Gulch  Consolidated  Mining 
Company  has,  it  is  reported,  secured  a  franchise  for  an  electric  light  and  power 
plant   on    Mill    Creek. 

BENEDICT,  NEB.— W.  G.  Keeler  has  purchased  the  electric  light  plant  and 
will  remodel   it. 

GREENVILLE,  N.  H. — A  committee  has  been  appointed  to  investigate  the 
question  of  constructing  an   electric  light  plant. 

MANCHESTER.  N.  H. — .\  committee  has  been  appointed  to  report  on  the 
feasability  of  a  municipal  lighting  plant.     Sam'l  J.  Lord  is  city  engineer. 

MANCHESTER,  N.  Y. — On  March  17  it  was  voted  to  construct  an  electric 
light   plant.      A.    Dunham   is  village    clerk. 

AKRON,  N.  Y. — It  was  voted  on  March  17  to  issue  $10,000  bonds  to  estab- 
lish  an  electric   light  plant.      E.    E.   Stratton   is  village   clerk. 

FAR  ROCKAWAY,  L.  I.,  X.  Y.— The  Queens  Borough  Electric  Light  & 
Power  Company  has  filed  plans  for  a  power  house  to  be  located  on  Clinton 
Street,  to  cost  $25,000. 

GREENE,  N.  Y. — The  citizens  have  voted  bonds  to  the  amount  of  $13,000 
for  the  construction  of  an  electric  light  plant  and  $2,500  to  purchase  the  local 
electric  plant,  to  use  until  the  new  plant  is  completed. 


ST.  REGIS  FALLS,  N.  Y.  The  St.  Regis  Light  &  Power  Company  has  been 
incorporated  at  Albany  with  a  capital  stock  of  $50,000.  The  directors  are 
W.  T.  O'Neil,  H.  E.  O'Neil  and  W.  B.  Babcock,  of  St.  Regis  Falls. 

ROUSE'S  POINT,  .\.  Y.— The  town  of  Rouse's  Point  has  lately  adopted 
three-glower  Ntrnst  lamps  for  street  lighting,  and  the  completing  of  the  in- 
stallation was  made  the  occasion  for  a  local  demonstration  with  the  usual  brass 
band    adjuncts. 

ASHEVILLE,  .\.  C. — Ladshaw  &  Ladshaw,  of  Spartansburg,  S.  C,  have 
made  a  survey  of  an  undeveloped  water  power  on  the  French  Broad  River 
near  Asheville.   which   may   be   developed   electrically. 

MURPHY,  N.  C. — Capt.  Alfred  Emerson  and  others  will  organize  the  Cher- 
okee Power  &  Lighting  Company  to  develop  the  water  power  of  Hiawassee 
River,  near  Murphy,  and  transmit  the  same  to  nearby  points. 

CHARLOTTE,  N.  C— B.  S.  Drake,  of  the  U.  S.  Geological  Survey,  has 
been  detailed  to  make  a  survey  of  certain  water  courses  in  South  Carolina 
where  lie  thinks  enough  power  is  available  to  operate  every  industry  in  the 
State. 

NEW  ROCKFORD,  N.  D.— The  Light,  Water  &  Improvement  Company  has 
been  formed  to  put  in  a  lighting  plant. 

SANDUSKY,  OHIO.— The  Cedar  Point  Pleasure  Resort  Company  will  in- 
stall a  power  plant  at  Cedar   Point. 

WESTON,  ORE. — The  City  Council  has  appointed  a  committee  to  investigate 
the  feasibility  of  obtaining  power  for  an  electric  light  plant  from  Umatilla 
River. 

EUGENE,  ORE. — The  Lane  County  Electric  Company  has  been  incorporated, 
with  a  capital  of  $100,000,  by  D.  A.  Paine,  J.  F.  Robinson  and  others.  This 
company  absorbs  the  Eugene  Electric  Light  Company  and  proposes  establishing 
an  electric  plant  at  Springfield  to  generate  electricity  to  supply  light  for 
Springfield  and  Eugene. 

OAKMONT,  PA.— The  entire  plant  of  the  Oakmont  &  Verona  Light,  Heat 
&  Power  Company   was  destroyed   by   fire   March    13. 

POTTSTOWN,  P.\. — It  is  stated  that  a  300-hp  engine  and  two  generators 
will  be  added  to  the  equipment  of  the  Pottstown  Light  &  Power  Company. 

WAYNE,  PA. — The  Haverford  Electric  Light  Company  and  the  Wayne 
Electric  Light  Company,  both  owned  by  the  United  Gas  Improvement  Com- 
pany, will  be  merged  and  the  villages  in  Lower  Merion  Township  will  all  soon 
be  lighted  by  electricity  from  the   Wayne  plant,   which   will   be  enlarged. 

YORK,  PA. — The  York  Haven  Electric  Power  Company's  plant,  now  in 
course  of  construction,  has  a  sub-station  in  Manchester  township  all  ready. 
Machinery  will  be  installed  in  a  short  time.  The  current  will  be  transmitted 
from  the  York  Haven  plant  some  time  in  September  when  the  above-named 
plant  is  completed. 

PELZER,  S.  C. — It  is  rumored  that  the  Pelzer  Manufacturing  Company  may 
develop  a  fine  water  power  on  Salinda  River.  An  interurban  trolley  line  is 
also  spoken  of. 

MEMPHIS,  TENN.— The  Memphis  Consolidated  Gas  and  Electric  Company 
has  filed  an  abstract  of  its  charter  which  provides  for  a  merger  of  the  Mem- 
phis Light  and  Power  Company  and  the  Equitable  Gas  Light  Company.  The 
authorized  capital   is   $4,000,000.     New  York  and   Chicago   capital   is   interested. 

KNOXVILLE,  TENN.— A  party  of  English  and  Eastern  capitalists  have 
visited  Knoxville  in  the  interests  of  the  proposed  Knoxville  Power  Company, 
whose  purpose  is  to  develop  Little  Tennessee  River,  35  miles  from  Knoxville, 
where  20,000  horse  power  is  available.  A  number  of  contracts  have  been 
signed  by  Atlanta  manufacturesr  for  electric   power. 

CALDWELL,  TEX. — Wallin  &  Scott  have  decided  to  construct  an  electric 
light  plant. 

JACKSONVILLE,  TEX. — The  Jacksonville  Electric  Company,  of  Jackson- 
ville, has  been  incorporated  with  a  capital  of  $20,000.  The  incorporators  are 
J.   D.  Gibbs,   R.  T.   Gibbs  and  J.   C.   Braschear. 

CENTER  POINT,  TEX.— The  Center  Point  Electric  Light,  Power  &  Irri- 
gation Company,  of  Center  Point,  has  been  incorporated;  capital,  $6,000.  In- 
corporators:  H.  Nail,  Jas.  Sellers  and  Jas.  Crotty. 

VERNAL,  UTAH.— F.  M.  Benedict,  of  Salt  Lake,  Utah,  has  been  granted 
a  franchise  to  put  in  an  electric  light  plant  at  Vernal. 

PETERSBURG,  VA.— The  Virginia  Passenger  &  Power  Co.,  it  is  stated, 
has  secured  the  contract  for  furnishing  the  city  with  electric  lights  of  2,ooo-cp. 
for  one  year  at  $57   per   light  per   year. 

SE.\TTLE,  WASH. — An  ordinance  has  been  introduced  in  Council  providing 
for  the  issue  of  $590,000  bonds  for  a  municipal  electric  light  plant. 

CEREDO.  W.  VA. — The  Ceredo  Water  &  Light  Company  has  been  incor- 
porated with  a  capital  of  $20,000.  Incorporators:  Louis  Prichard,  W.  F. 
Burns  and  others,  of  Ceredo. 

SUN  PRAIRIE,  WIS.— Dr.  L.  V.  Lewis  and  Prof.  Jas.  Meville  have  been 
appointed  to  investigate  the  matter  of  a  municipal  electric  plant. 

MIDLAND,  ONT.— The  town  of  Midland  has  adopted  a  by-law  to  take  over 
the  electric  light  system  of  the  town.  The  sum  voted  is  $20,000,  of  which 
$9,000  is  for  the  purchase  of  the  present  company's  plant,  and  the  balance  for 
extensive  improvements  and  additions  to  the  system.  By  this  step  the  town 
completes  its  ownership  of  municipal  franchises,  and  with  its  waterworks  and 
docks  will   have  a   very   complete   municipal   outfit. 

WINNIPEG,  MAN.— The  Great  Falls  Power  Company  has  submitted  a  pro- 
posal to  the  city  to  deliver  3000  horse-power  of  electrical  energy  in  the  city  on 
condition  that  the  city  grants  it  a  franchise  for  a  period  of  15  years.  It  pro- 
poses to  charge  $50  per  horsepower  per  annum.  It  is  stated  that  it  is  the 
intention  of  the  company  to  develop  ultim.itely  40,000  horse-power  at  Great 
Falls  on  the  Winnipeg  River,  at  an  outlay  of  from  $2,000,000  to  $7,000,000. 
Mr.  Samuel  InsuU,  of  Chicago,  is  president  of  the  company,  the  vice-president 
being  Mr.   Robert   T.   Lincoln. 
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LOS  ANGKl.KS,  CAL.— The  Loi  Aiigrlrt  Knllway  Company  li«(  awarded 
the  Electric  Storage  Battery  Company,  of  riiilailelphla,  a  contract  for  a  alor- 
■ge  battery  inatallatlon,  iitvolving  about  $150,000. 

SAN  MATEO.  CAI The  South  San  Franclico  Railroad  &  Power  Com- 
pany haa  Iwcn  lnci.r|>orated  to  build  ijW  inilci  of  electric  road  in  South  San 
Kraiiciaco  and  Son  Mateo,  for  $100,000.  William  J.  Martin,  aecretary  of  the 
South  San   I'ranciaco   I-and   Company,  ii  Intcreited. 

LOS  ANGELKS,  CAI.. — Applicaliona  have  been  prcacntcd  to  the  city  council 
by  difTcrent  intereal»  ailcing  for  atrcet  railway  franchiaea  for  about  twenty  milct 
more  of  street  railway.  The  Loa  Angclea  Kailwny  Company,  the  Loa  Angelea 
Traction  Company  ami  private  individuals  nre  the  applicants. 

LOS  A.VGELES,  CAI..— The  Clenr  Uke  Electric  Railway  anil  Power  Com- 
pany haa  incorporated  to  do  businen  in  Lake  County  and  is  heavily  backed  by 
Los  Angeles  capital.  A  road  about  40  milca  long  will  be  run  between  Clover- 
dale  and  I.akeport,  tapping  a  section  of  country  that  haa  never  bad  a  railway. 
The  capital  stock  is  $1,000,000.  Dr.  W.  R.  Prather.  of  this  city,  is  one  of  the 
principal   stockholdert. 

PENS'ER,  COLO. — The  Denver  &  Northwestern  Railroad,  which  owns  the 
Denver  Tramway,  is  about  to  let  contracts  for  building  an  electric  railway  to 
be  operated  in  connection  with  the  Denver  Tramway,  from  Denver  to  Golden, 
and  from  Denver  to  Boulcer.  The  line  to  Golden  will  be  about  10  miles,  and 
to  Boulder  .nbout  ai  miles.  The  formal  incorporation  of  the  two  new  roads 
will  shortly  be  made. 

MERIDEN,  CONN. — It  is  announced  that  a  third-rail  electric  service  will 
be  established  between  Meridcn  and  Middletown  by  the  New  York,  New  Haven 
4  Hartford  Railroad.  The  Meridcn  Division,  which  runs  from  Watcrbury  to 
Middletown,  will  be  electrically  equipped  between  this  city  and  Middletown 
soon,  so  it  is  said,  and  it  is  expected  a  third-rail  servce  will  also  be  established 
between    Meriden    and   Waterbury. 

NEW  HAVEN,  CONN. — The  most  important  railroad  fight  in  the  recent 
history  of  Connecticut  is  on  before  the  Joint  Judiciary  Committee  of  the  State 
Legislature,  in  regard  to  the  proposed  repeal  of  the  present  general  railroad 
law.  .Ml  the  railroad  interests  of  the  State  have  been  represented  at  the  com- 
mittee sessions,  besides  scores  of  outside  interests.  The  struggle,  however,  is 
between  the  resident  steam  and  trolley  interests  of  the  State  and  the  proposed 
Boston  to  New  York  third-rail  line  parallel  to  the  Consolidated  road.  Under  the 
present  railroad  laws  the  company  which  plans  the  third-rail  line  has  the  right 
to  condemn  land  and  build  its  road.  Demanding  repeal  of  this  law  appear  rep- 
resentatives of  the  Consolidated  road,  the  majority  of  the  street  railroads,  and 
the  Connecticut  Lighting  and  Railway  Company,  agent  of  the  Philadelphia 
United  Gas  Improvement  Company.  Against  it  appear  the  Connecticut  repre- 
sentatives of  James  F.  Shaw  &  Co.  and  Gay  &  Co.,  bankers,  of  Boston,  who  are 
financing  the  new  line;  the  old  Connecticut  Western  extension  people,  a^d  the 
Vermont  Central  Railroad. 

WASHINGTON.  D.  C. — The  President  has  before  him  for  approval  an 
ordinance  granting  to  the  Vandergrift  Company,  a  Philadelphia  organization, 
a  right-of-way  for  an  electric  railway  across  the  island  of  Porto  Rico.  The  road 
will  be  80  miles  in  length  and  will  connect  San  Juan  with  Ponce.  The  plans 
call  for  a  large  power  plant  which  will  supply  power  to  manufacturing  con- 
cerns on  the  island  and  act  as  a  feeder  for  short  electric  railways  along  the 
coast  of  the  island. 

ATL.^NTA,  GA. — Application  has  been  made  for  a  charter  for  the  Piedmont 
Electric  Railway  Company,  which  is  to  build  an  electric  railway  to  Roswell  and 
from  Roswell.  The  capital  stock  will  be  $500,000.  The  incorporators  named  are 
E.  S.  Brakelton,  of  Birmington,  Ala.;  Charles  S.  Kingsbery,  E.  C.  Akins,  T.  J. 
Hightower,  C.  W.  Hunnicutt,  John  T.  Stocks,  H.  L.  Hunter.  B.  F.  Curtis, 
Charles  K.  Maddox,  F.  M.  Stocks,  Thomas  F.  Stocks,  R.  E.  Bondurant,  J.  A. 
Tiller  and  John  Burnett,  of  Atlanta. 

G.\LESBUKG,  ILL. — The  Galesburg  &  Aledo  Interurban  Railway  Company 
is  to  be  incorporated  to  build  the  projected  electric  railway  between  Galesburg 
and  Aledo.  The  officers  of  the  company  are:  L.  W.  Sanborn,  of  Galesburg, 
president;  C.  L.  Gerould,  of  Galesburg,  secretary  and  treasurer;  J.  J.  Welsh, 
of  Galesburg,  attorney;  A.    L.   Richey,  of  Galesburg,  engineer. 

MOLINE,  ILL, — The  Illinois  Electric  Railway  Company  has  been  incorpo- 
rated to  construct  an  electric  railway  to  connect  Galesburg,  Monmouth,  Aledo, 
Moline,  Rock  Island  and  Macomb.  The  amount  of  the  capital  stock  is  $10,000. 
The  incorporators  and  members  of  the  first  board  of  directors  are  John  S. 
Brown,  I.  M.  Kirkpatrick  and  William  H.  Sexton,  of  Monmouth,  III.;  Robert 
P.  McGeehan,  of  Kansas  City,  Mo.,  and  James  EX  Gregg,  of  Colorado. 

GREEX  CASTLE,  IND. — A  franchise  has  been  granted  to  Messrs.  Benson 
&  Holstead,  of  Brazil,  to  operate  an  electric  railway  in  this  city. 

BRAZIL,  IND. — Local  capitalists  have  projected  an  electric  railway  to  con- 
nect this  city  with  Cordonia,  Benwood,  Carbon  and  Diamond,  all  mining  towns. 

LAFAYETTE,  IND. — The  Fountain  and  Warren  Traction  Company,  which 
proposes  to  build  a  line  from  Danville,  111.,  through  Covington,  Ind.,  to  this 
city,  has  filed  a  written  acceptance  of  the  franchise  granted  by  the  City 
Council  to  enter  this  city. 

VINCENNES,  IND. — It  is  said  that  the  proposed  interurban  electric  rail- 
way from  Vincennes  to  Jasper,  Ind.,  is  to  be  extended  from  Jasper  to  Rockport, 
Ind.,  and  thence  to  Owensboro,  Ky.,  and  that  the  Union  Trust  Company,  of  New 
York,  will  finance  the  company  which  will  have  a  capital  of  $2,000,000. 

MARION,  IND. — At  a  recent  meeting  of~thT~directors  of  the  newly  incor- 
porated  Northern  Indiana  Traction  Company  the  following  officers  were  elected: 
R.  EX  Breed,  Marion,  president;  B.  F.  Burk,  Marion,  vice-president;  G.  A.  H. 
Shideler,  Marion,  secretary-treasurer;  E.  H.  Neal,  Jonesboro,  general  agent; 
H.  F.  Coleman,  New  York,  genera!  manager;  George  Breed,  Philadelphia,  con- 
sulting engineer. 


i'T.  WAVNK,  INI).  'A  rt;iiipany  haa  been  urganixcd  in  Philadelphia  to  buy 
the  i-'l.  Wayne  Traction  Company.  It  is  officered  as  fullowa:  I'roident,  Geor|( 
I'.  McCulluch;  viccprcaidcni,  J.  I.cvering  Junes,  I'hiladrlpliia;  arcund  vice- 
president,  James  Murduck,  Lafayette;  secretary,  S.  U.  Fleming,  Ft.  Wayne; 
Hugh  .McGown,  Kundall  Morgan,  Charles  Murdock  an<i  Ilayard  Henry  conitl- 
lute  the  board  of  dirrctora.  The  price  paid  Is  aaid  to  l>c  over  $1,600,000.  The 
capital  of  the  iirw  company  will  be  $j, 000, 000,  uml  it  ii  given  out  that  the  deal 
is  llic  fuirrunnrr  of  a  combiiintion  of  the  Ft.  Wayne  (Ic  Southwestern  Inter- 
urban, the  Wabash  Valley,  the  Lima  and  Ft.  Wayne  and  McCulloch  Murdock 
aystcms    in    Indiana. 

MACIIIA.S,  ME.— The  Lumberman's  Electric  Railway  Company  is  seeking 
incorporation.  The  plan  is  to  connect  Machias,  Machiasporl,  East  Machioa 
and  Jonmlioro.      K.    II.    Curtis,    K.    I'.    Grimes  and   S.   N.    Fahey  arc   interested. 

FAIRl'lEI.D,  ME. — The  Fairfield  &  Shawmut  Railway  Company,  which 
haa  in  contemplation  the  conalruction  of  an  electric  railway  from  Fairfield  to 
Shawmut,  haa  perfected  ils  organization,  electing  the  following  officers:  Amos  F. 
Gerald,  president;  William  T.  Haines,  treasurer;  Harvey  D.  Eaton,  clerk;  Amos 
F.  Gerald.  William  T.  Haines  and  George  Fred  Terry,  directors. 

WORCESTER,  MASS.— The  Hartford  &  Worcester  Street  Railway  Company 
has  been  granted  its  charter.  The  capital  stock  authorized  is  $300,000.  The 
charter  permits  the  company  to  build  a  line  from  Worcester  to  the  Connecticut 
State  line  in  the  town  of  Wales,  a  distance  of  30  miles. 

LEWISTON,  MONT. — The  Citizens'  Electric  Company  has  under  considera- 
tion a  plan  to  build  an  electric  railway  from  Lcwiston  to  Kendall.  J.  L.  Bright 
is  president  of  the  company. 

LINCOLN,  NEB.— The  Omaha,  Lincoln  &  Beatrice  Railway  Company  haa 
been  incorporated,  with  a  capital  stock  of  $2,000,000,  to  build  an  electric  railway 
to  connect  Omaha,  Lincoln  and  Beatrice.  The  incorporators  of  the  company 
are:  Elbert  C.  Hurd,  Henry  H.  Wilson,  Elmer  W.  Brown,  William  R.  Shank- 
land  and  Charles  D.    Biggcrstaff. 

HORNELLSVILLE,  N.  Y.— The  Allegheny  Electric  Construction  Company 
has  been  organized,  with  a  capital  stock  of  $150,000,  to  build  an  electric  railway 
in    Horncllsville,   Alfred  and   Almond. 

SALAMANCA,  N.  Y.— The  Ellicottville,  Mansfield  &  East  Otto  Railway  Com- 
pany has  been  organized  to  build  an  electric  railway  from  Ellicottville  to  East 
Otto.  The  capital  stock  is  $250,000  and  the  stockholders  include  Hon.  A.  B. 
Fancher,  of  Salamanca,  and  John  S.  Rockwell,  of  Buffalo. 

UTICA,  N.  Y. — A  special  meeting  of  the  stockholders  of  the  Utica  &  Mo- 
hawk Valley  Railway  Company  was  held  April  i,  for  the  purpose  of  voting 
on  a  proposition  to  increase  the  capital  stock  of  the  company  from  $3,100,000 
to  $6,250,000.     The  increase,  it  is  stated,   is  for  improvements  to   the   system. 

ITHACA,  N.  Y. — The  Auburn-Ithaca  Railroad  Company  is  about  to  incor- 
porate. The  company  is  said  to  have  perfected  all  the  preliminary  arrange- 
ments for  building  its  proposed  line  between  Ithaca  and  Auburn.  The  present 
officers  of  the  company  are:  Isaac  P.  Hazard,  president;  Dexter  Wheeler,  vice- 
president;   Sherman   Collins,  secretary;   E.    B.    Mosher,  treasurer. 

GOSHEN,  N.  Y. — The  Intervale  Traction  Company,  incorporated  last  sum- 
mer, has  arranged  for  a  survey  of  its  proposed  line  between  Goshen  and 
Newburgh.  The  officers  of  the  company  are:  Edward  R.  Emerson,  of  New 
York,  president;  Hiram  B.  Odell,  of  Newburgh,  vice-president;  W.  J.  Mc- 
Kay, of  Newburgh,  secretary;   Lewis  W.    Stotesbury,  of  New  York,  treasurer. 

FAYETTEVILLE,  N.  C. — H.  L.  Clark  and  others  are  interested  in  the  secur- 
ing of  a  street  railway  franchise  at  Fayetteville. 

TOLEDO,  OHIO.— The  Toledo  Urban  &  Interurban  Railway  Company, 
capitalized  at  $100,000,  has  been  incorporated. 

CHAMBERSBURG,  PA.— The  Chambersburg,  Greencastle  &  Waynesboro 
Electric  Railway   Company  will   increase  its  capital  from  $120,000  to   $300,000. 

JOHNSTOWN,  PA.— The  Johnstown  &  Scalp  Level  Street  Railway  Company, 
capitalized  at  $42,000,  has  been  chartered  at  Harrisburg.  The  directors  are: 
Joseph  Ruth,  presiHent;  Gernard  Nees,  Charles  J.  Hoflman,  Jacob  Grosch  and 
Conrad   Nees. 

LANCASTER,  PA. — The  Tennis  Construction  Company,  of  Philadelphia, 
has  been  awarded  the  contract  by  the  Lancaster,  Millersvile  &  York  Furnace 
Railroad  Company  for  the  building  of  the  company's  new  road  from  Millers- 
ville  to  York   Furnace   via   Pequea. 

NASHVILLE,  TEXN. — The  Nashville  Railway  Company  which  has  been  in 
the  hands  of  a  receiver  for  two  years  will  be  sold  by  order  of  the  courts 
within  40  days.  It  is  believed  that  Newmans,  banker,  of  New  York  and  New 
Orleans,  will  purchase  the  property. 

AUSTIN,  TEX.— The  Austin  Electric  Railway  Company  has  filed  an  amend- 
ment to   its  charter,   increasing  its  capital   from  $200,000  to   $350,000. 

GRANBURY,  TEX.— The  Granbury  &  Glenrose  Traction  Company  has  been 
organized  to  build  an  electric  railway  between  Granbury  and  Glenrose.  G. 
W.  Landers  and  D.  O.  Baker,  of  Granbury,  and  G.  F.  oaither  and  T.  J. 
Bryan,  of  Glenrose,  are  interested. 

TEXARKANA,  TEX.— The  Texarkana  Light  &  Traction  Company  has  been 
incorporated,  with  a  capital  stock  of  $200,000.  The  officers  of  the  company 
are:  E.  J.  Spencer,  president;  M.  C.  Wade,  vice-president;  W.  H.  Arnold, 
secretary;   E.    K.    Smith,  treasurer. 

GRAFTON,  W.  VA.— Humphrey  Brohard,  of  Flemington,  will  apply  for  a 
franchise  to  construct  an  electric  railway  through  the  county. 

PARKERSBURG.  \V.  VA.— The  Pickens  &  Addison  Railway  Company  haa 
been  incorporated,  capital  $5,000.  Incorporators:  E.  A.  Beckley,  R.  L.  Walk- 
ley,  of  New  Haven,  Conn.;  W.  E.  Douglas,  of  Jefferson,  Ohio;  F.  O.  Havener, 
of  Parkersburg,  W.  Va. ;   J.   F.   Johnson,  of  Pickens,   W.  Va. 

SHEBOYGAN,  WIS.— The  Sheboygan  Light,  Power  &  Railway  Company 
has  increased  its  capital  stock  from   $20,000  to  $750,000. 
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NEW    INDUSTRIAL    COMPANIES. 


THE  TWIN  MOTOR  VEHICLE  COMPANY  has  been  organized  at  Scran- 
ton,   Pa.,  to  manufacture  motor  vehicles  of  all  kinds.     The  capital   is  $100,000. 

THE  BALLOU  ELECTRO-DEPOSIT  COMPANY,  with  a  capital  stock  of 
$300,000,  has  been  incorporated  in  New  Jersey  by  H.  V.  Vandenberg,  W.  L. 
Ballou  and  Warren   Dixon. 

THE  CHIAPON  CONSTRUCTION  COMPANY,  of  Chicago,  has  been  in- 
corporated under  the  laws  of  Delaware  to  operate  and  maintain  telegraph  and 
telephone  lines.     The  capital  stock  is  $100,000. 

THE  NEW  YORK  ELECTRIC  MAINTENANCE  COMPANY  has  been  in- 
corporated with  a  capital  stock  of  $25,000.  The  directors  are  H.  D.  Davy, 
Helmuth  Moerchcn  and  A.   P.   Nevin,  of  New  York. 

THE  ERODE  ELECTRIC  COMPANY,  with  principal  place  of  business  in 
Los  Angeles,  Cal.,  has  incorporated;  capital  stock,  $50,000.  Directors:  Luther 
D.  Erode,  J.  F.  Conroy,  A.  W.  Erode,  S.  A.  Jackson  and  W.  H.  O'Bryan. 

THE  INDEPENDENT  GAS  AND  ELECTRIC  COMPANY,  principal  place 
of  business  Los  Angeles,  Cal.,  has  been  incorporated;  capital  stock,  $200,000. 
The  directors  are  H.  C.  Rogers,  F.  G.  Walsh,  E.  M.  Durant,  F.  M.  Porter  and 
M.  A.  Newkirk. 

THE  AMERICAN  DISTRICT  TELEGRAPH  COMPANY  has  been  organ- 
ized in  Phoenix,  Ariz.,  with  a  capital  stock  of  $300,000.  The  directors  are  H. 
K.  Eennett,  G.  R.  Johnston,  Frank  Jaynes,  F.  H.  Lamb  and  Henry  Bostwick, 
of  Arizona. 

HEGENER  ELECTRIC  COMPANY,  of  Cleveland,  Ohio,  has  been  incor- 
porated with  a  capital  stock  of  $io,ooo.  The  incorporators  are  James  F. 
Beranek,  Frank  C.  Hegener,  Jesse  F.  Litchen,  Herbert  F.  Weeman,  Sarah 
Ann   Beranek. 

THE  ELECTRIC  POWER  COMPANY  has  been  incorporated  at  Keosau- 
qua,  la.,  with  a  capital  of  $10,000,  to  construct  a  canal  for  power  purposes  and 
construct  and  operate  power  plants.  Capt.  W.  A.  Duckworth,  president;  E.  L. 
McCoid,  secretary. 

THE  COOLEY  EPICYCLOIDAL  ENGINE  COMPANY  has  been  incor- 
porated at  Trenton,  N.  J.,  with  a  capital  stock  of  $10,000,000,  to  manufacture 
engines.  The  names  of  the  incorporators  are  Charles  S.  Farquhar,  Edward  A. 
Pheppen,  George  F.  Taft,  D.  W.  Farquhar,  Henry  W.  Longfellow,  John  T. 
Cooley  and  William  C.  Gray,  all  of  Boston,  and  Matthew  E.  Gately,  of  Wal- 
tham,  Mass. 

THE  COLUMBIA  ELECTRIC  COMPANY,  of  Indianapolis,  has  incor- 
porated with  a  capital  stock  of  $50,000.  The  company  proposes  to  manufac- 
ture and  sell  telephones  and  other  electrical  appliances  and  to  build,  own  and 
operate  electrical  plants  and  install  machinery,  etc.  The  company's  plant  and 
office  will  be  located  in  Indianapolis.  Seymour  Mansor,  F.  N.  Martindale, 
Luther  R.    Frost   are  the   incorporators. 


LEGAL. 


ELECTRICAL  ASSESSMENTS. — A  temporary  injunction  has  been  issued 
restraining  the  City  of  Cleveland  from  increasing  largely  the  assessment  on 
electric   railway   and   lighting  companies  in   that   city. 

SHOCK  THROUGH  WATER.— A  unique  case  has  just  been  closed  in  Los 
Angeles  County,  Cal.,  wherein  a  verdict  of  $5,000  damages  was  awarded  to  one 
Lyman  Newton.  Newton  was  a  watchman  in  the  plant  of  the  United  Electric, 
Gas  &  Power  Company,  at.  Long  Beach,  Cal.  He  threw  a  bucket  of  water  on 
an  incipient  fire  which  was  caused  by  crossing  of  wires,  and  claimed  that  the 
water  formed  a  conducting  column  through  which  he  received  a  shock,  thus 
crippling   him    for   life. 

CUTLER-HAMMER  RHEOSTAT  DECISION.— Judge  Kohlsaat,  of  the 
United  States  Circuit  Court  at  Chicago,  rendered  a  decision  March  26  in 
the  case  of  the  Cutler-Hammer  Manufacturing  Company  against  Hammer 
et  al,  sustaining  the  Blades  patent  owned  by  the  Cutler-Hammer  Manufactur- 
ing Company.  This  patent  covers  the  automatic  magnetic  release  used  on 
hand-operated  rheostats,  for  allowing  the  rheostat  handle  to  return  to  "off" 
position  in  case  the  circuit  is  interrupted.  The  suit  has  been  bitterly  fought 
for  the  past  three  years.  The  patent  had  previously  been  held  invalid  by 
Judge  Baker,  of  the  United  States  Circuit  Court  of  Indiana.  Judge  Kohlsaat 
refuses  to  follow  Judge  Baker's  decision,  and  holds  the  patent  to  be  valid. 
The  Cutler-Hammer  Manufacturing  Company  was  represented  by  Jones  & 
Addington,  of  Chicago.  The  defense  was  made  by  the  General  Incandescent 
Arc  Light   Company,  represented  by   Donald  M.   Carter. 


OBITUARY. 


MR,  JOSEPH  K-W.-WAGH.- The  many  friends  of  Mr.  Joseph  Kavanagh, 
the  genial  and  popular  assistant  treasurer  of  the  New  York  Telephone  Com- 
pany, were  grieved  to  learn  of  his  death  on  Thursday,  March  26,  in  this  city. 
Mr.  Kavanagh  had  been  ailing  for  some  months  from  pulmonary  complaints, 
but  favorable  reports  of  his  condition  had  been  received,  and  it  was  supposdl 
that  he  would  shortly  be  able  again  to  take  his  place  among  his  business  asso- 
ciates. He  was  born  in  January,  i860.  The  beginning  of  Mr.  Kavanagh's  busi- 
ness career  was  contemporary  with  the  introduction  of  the  telephone  as  a 
factor  in  commercial  life,  and  it  was  in  the  treasurer's  office  of  the  Bell  Tel- 
ephone Company,  of  New  York,  in  the  fall  of  1870.  that  he  held  his  first 
position  as  clerk.  His  friendliness  and  tact,  no  less  than  his  industry  and  ability, 
marked  him  for  promotion,  and  in  1890  he  was  made  assistant  treasurer  of 
The  Metropolitan  Telephone  &  Telegraph  Co.,  then  operating  the  Bell  telephone 
patents  in  this  city  and  vicinity.  Upon  the  dissolution  of  The  Metropolitan 
Co.,  in  1896.  he  was  elected  to  the  oflficc  of  assistant  treasurer  of  its  successor, 
the  present  New  York  Telephone  Co.  He  was  also  treasurer  of  the  North  Jer- 
sey and   East  Jersey  Telephone  &  Telegraph  companies.      While   a   valued  officer 


of  his  company  and  ranking  high  in  the  opinion  of  the  foremost  men  in  his 
business,  Mr.  Kavanagh  was  loved  by  the  men  over  whom  he  was  placed  and 
v/aa  served  with  devoted  loyalty.  His  personality  will  long  be  held  in  affection- 
ate remembrance  by  all  who  knew  his  wholesouled  and  generous  character.  His 
wife  and  four  children  survive  him.  His  wife  is  a  daughter  of  the  late  Amzi 
S.  Dodd,  well  known  as  an  organizer  in  the  telephone  field.  The  funeral  services 
were  conducted  on  March  29  at  Long  Branch,  N.  J.,  in  the  Star  of  the  Sea 
Church,  Father  William  P.  Cantwell  officiating.  The  floral  tributes  were  nu- 
merous. A  special  train  from  New  York  took  about  300  officers  and  employees 
of  companies  in  which  Mr.  Kavanagh  was  interested.  The  honorary  pall 
bearers  were  Charles  F.  Cutler,  President  of  the  New  York  Telephone  Com- 
pany. William  H.  Woolverton,  President  of  the  New  York  Transfer  Company. 
Theodore  N.  Vail,  Director  of  the  American  Telephone  and  Telegraph  Com- 
pany. Joseph  P.  Davis,  Chief  Engineer  American  Bell  Telephone  Company. 
William  R.  Driver,  Treasurer  American  Bell  Telephone  Company.  William  H. 
Baker,  Vice-president  and  General  Manager  of  the  Postal  Telegraph  and  Cable 
Company.  Gen.  E.  P.  Meany,  Assistant  General  Manager  of  the  American 
Telegraph  and  Telephone  Company.  U.  N.  Bcthell,  First  Vice-president  and 
General  Manager  of  the  New  York  Telephone  Company.  John  H.  Cahill, 
Second  Vice-president  and  Secretary  of  the  New  York  Telephone  Company. 
W.  T.  Bouchelle,  Treasurer  of  the  Empire  City  Subway  Company.  Walter 
Brown,  Auditor  of  the  New  York  Telephone  Company.  H.  C.  Vance,  Engineer 
of  the  Union  Subway  Company.  P.  J.  Ferrier,  Superintendent  of  the  New  York 
Transfer  Company.  H.  G.  McCully,  Superintendent  of  the  New  York  and  New 
Jersey  Telephone  Company.  E.  A.  Gurnee,  Cashier  of  the  New  York  Telephone 
Company.  The  pall  bearers  were  W.  D.  Sloan,  E.  A.  Hussey,  F.  M.  Tuomcy 
J.  F.  Lane,  William  Ennis,  H.  M.  Paddock,  W.  E.  Huntington  and  P.  P. 
Barnes. 

MR.  A.  BALFOUR.— Mr.  Alexander  Balfour,  a  prominent  business  man, 
dropped  dead  in  his  office,  in  the  Drexel  Building,  Philadelphia,  on  March  28. 
He  was  a  director  of  several  local  banks,  a  director  of  the  Keystone  Tele- 
phone Company,  the  Union  Traction,  and  a  member  of  the  Board  of  Inspectors 
of  the   Eastern  Penitentiary.     He  was  seventy  years  old. 


PERSONAL. 


John    H.    Dale. 


MR.  JOHN  H.  DALE.— As  one 
r"ads  of  the  various  legislative,  fi- 
nancial and  other  efforts  to  check 
and  control  the  trusts,  and  to  re- 
strict combinations  of  capital  on 
general  principles,  it  is  refreshing 
and  inspiring  to  note  prominent  ex- 
amples of  individual  success  which 
prove  that  the  opportunities  for  en- 
ergy, hard  work,  adherence  to  sound 
business  ideas  and  methods  are  as 
good  as  ever  and  remain  unre- 
stricted. One  of  these  instances  is 
Mr.  John  H.  Dale,  President  of  the 
Dale  Company,  of  New  York.,  who 
14  years  ago,  started  his  business  in 
a  little  10x12  shop  costing  the  mag- 
nificent sum  of  $15  a  month.  Four- 
teen years  seems  but  a  comparative- 
ly short  period  to  create  and  devel- 
op an  enterprise  now  requiring  the 
whole  of  the  new  building  just  occupied.  Mr.  Dale  was  almost  born  into  the 
business,  certainly  brought  up  in  it.  He  started  with  the  old  United  States 
Illuminating  Company  as  a  boy  and  on  his  own  request,  after  a  year,  was 
transferred  to  the  Construction  Department.  There  doing  six  years'  active 
service,  he  received  his  first  knowledge  of  electric  light  construction  and  en- 
gineering. Equipped  with  very  little  beyond  this  experience,  he  started  3  small 
shop  of  his  own  on  Fulton  St.,  for  repairing  dynamos  and  looking  after  the 
installation  of  electric  lighting  plants,  and  gradually  worked  into  the  manufac- 
ture of  a  few  specialties  in  electric  light  fixtures.  Thence  he  moved  in  1892 
to  a  little  larger  quarters  on  Cortlandt  St.,  and  in  1893  took  a  partner.  After 
a  couple  of  years  differences  of  opinion  resulted  in  serious  dispute  and  the 
partner  refusing  to  buy  or  sell  a  receivership  resulted,  although  the  concern 
was  perfectly  solvent  at  the  time.  While  proceedings  were  still  pending,  Mr. 
Dale,  nothing  daunted,  started  a  new  place  of  his  own  in  Centre  St.,  and  after 
a  few  weeks  he  managed  to  get  back  in  the  old  premises  and  resume  business, 
and  though  not  legally  obligated  he  gradually  paid  up  all  of  the  old  debts. 
In  August,  1896,  the  present  Dale  Company  was  organized  and  started  busi- 
ness at  108  Greenwich  St.,  out  of  receivership.  He  owned  at  that  time  less 
than  two-fifths  of  the  business,  but  under  his  administration  and  efforts  the 
business  grew  and  prospered  and  he  has  since  acquired  and  paid  for  almost  all 
of  the  capital  stock.  During  the  years  1896  and  1898  Mr.  Dale  traveled  all 
over  the  continent  of  Europe,  looking  for  means  and  avenues  to  fill  the  various 
wants  of  the  trade,  and  now  once  a  year  it  remains  his  practice  to  make  a 
trip  all  over  the  United  States  to  meet  personally  the  customers  of  the  com- 
pany, to  ascertain  special  wants  and  requirements  managing  to  keep  in  touch 
with  the  industry.  The  business  of  the  company  is  a  model  of  system  and 
organization.  Mr.  Dale  consults  with  engineers  and  architects  in  the  matter  of 
the  physical  improvement  of  his  plant  and  shuns  no  expense  to  have  it  per- 
fect, as  he  believes  this  to  be  economy  in  the  end.  He  has  employed  for  years 
the  services  of  the  well-known  expert  accountant  firm  of  W.  F.  Weiss,  this 
city,  which  has  organized  his  system  of  financial  accounting  and  of  cost 
accounting  in  manufacturing,  so  that  the  cost  of  production  is  a  matter  of 
absolute  scientific  analysis,  far  beyond  the  ordinary.  There  are  none  better 
posted  than  Mr.  Dale  on  the  various  items  of  expenditure  in  and  about  his 
business  and  their  relations  as  to  cost  of  goods  in  the  various  stages  of  man- 
ufacture, selling  expense,  general  expense  and  other  necessary  comparisons 
and  statistics. 
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.MK.  SAMl'Kl.  INSUl.l..  t>tr(iaciil  ui  llir  Clilcago  KiliHHi  COmi y.  h«i  jutt 

rrtiiriiiHl   friiiii   KiiKland   whrrr  lir  li«i  lircii  ■|icn>lin|   llir  Inat  tliirr   tnanilii. 

JUIH'.E  J.  M.  THOMAS,  tlir  -in.lrprnilriU"  trlrplionr  Ira.hi.  bM  juM 
relunictl  li>  New  Yurie  (roin  ■  tliirr  iiii>iiili>'  irip  arouiul  llir  C«irili«an  Sc.i, 
•ml  lint  miiiiiril  Julirt  at  liU  Nrw    Yoik   KfTU'e. 

Till-;  DllkK  Ol  MANClltSTIiR  i»  »  i.iiJi.ktr  (..r  nwrnhcriliip  In  the 
Aiili>iiiul>ilr  I'liili  •>!  Ainrricn,  propoMtl  l)y  Mr.  John  .Ucob  Ailur  uiid  necondcd 
by   Ml.   .laiiirt  Slillniaii. 

MKSSKS.  nolKJK  &  DAY.  iiKHlcrniiiiig  enjlnwr^.  of  I'hilndelpliin.  hnve 
brrii  coniniiani.iiiril  |»  report  on  motor  rqiiipmenl  (or  llic  I'lrlh-Slrrliiiu  Steel 
Cxinpaiiy.    o(     rillnlMirgb, 

MR.  IlKNKY  C.  ADAMS.  JR..  formerly  with  the  Thillip.  IniuUted  Wire 
Company,  hat  liiken  charge  of  the  New  York  Solr«  .\i(riuy  fur  llir  Clifton 
Mfg.    Co..   of    lloalon.    Mau. 

MR.  .1.  C  Il.\Rl'I..\V  hnii  been  appointed  Aaaiatunl  ("lenernl  Mnnngrr  of  the 
Weatern  Union  Telrgrnph  Company.  A«  the  depiirlnirnt  of  rleclricnl  engineer- 
ing i«  subordinate  to  thia  office,  ila  general  direclinn  will  rrinnin  with  Mr. 
Barclay. 

.MK.  I'".  B.  T.  I.KK.  vicepreaidcnt  and  general  manager  of  John  .Martin 
liiinpnny.  ol  San  .Kramiaco.  is  now  in  the  Knal  visiting  the  home  officea  of 
the  varioua  large  manufncluriiig  companies  which  that  linn  rr|>rcac-nlh  im  the 
I'acil'ic  Coast. 

MR.  C.  L.  DE  ML'KALT  will  return  to  Europe  next  week,  ending  .n  pro- 
fessional visit  of  several  months.  Mr.  De  Murali  so  limed  his  return  to  New 
York  to  be  present  at  the  Institute  meeting  last  Kridny.  at  which  he  took  part 
in    the    discussions. 

MK.  .\.  J.  WURTS  is  to  lecture  before  llic  .\incric;in  Philosophical  Society, 
of  I'hilndelphia,  on  April  i,  on  the  subject  of  the  Nernst  lamp,  with  illustra- 
tions of  the  lighting.  There  is  a  report  current  that  special  reference  will  lie 
made  to  direct  current  work,  but  this  is  not  the  case. 

MR.  \V.  E.  MOORE  has  resigned  his  position  as  general  superintendent  and 
engineer  of  the  .'\ugusln  Railway  St  Electric  Co..  and  the  Gas  Light  Co..  of 
Augusta,  to  take  effect  as  soon  as  his  successor  can  be  appointed.  He  is  taking 
up  similar  work  with  the  West  Pennsylvania  Railway  &  Lighting  Co.,  of  Pitts- 
burg. 

DR.  WAI.THER  .\ER.\ST.  the  well-known  German  chemist  and  physicist, 
inventor  of  the  Nernst  lamp.  etc..  is  due  to  arrive  in  New  York  City  about 
.\pril  3  from  Europe.  It  is  understood  he  will  be  able  to  participate  in  the 
proceedings  of  the  .American  Electro-Chemical  Society  which  meets  here  this 
month,  as  alre.idy  announced. 

PROF.  .-X.  G.  BELL,  who  is  on  the  board  of  the  Smithsonian  Institution,  lias 
volunteered  to  sustain  part  of  the  expense  involved  in  bringing  from  Italy 
to  Washington  the  remains  of  Mr.  Smithson,  the  Englishman  who  endowed  the 
Institution  and  gave  it  his  name.  It  is  proposed  to  reinter  the  remains  in  the 
beautiful  grounds  near  the  statue  of  Joseph  Henry. 

MR.  J.  P.  COPL.XND.  a  special  telegraph  operator,  who  was  taking  De 
Forest  wireless  telegraph  material  to  Cape  Hatteras.  on  a  schooner,  for  installa- 
tion there,  was  washed  overboard  in  a  fierce  storm  on  Saturday  last.  The 
crew  managed  to  save  him  by  throwing  lines  to  him,  and  then  worked  the 
schooner  into  safe  waters.  Part  of  the  special  cargo  was  carried  away  by  the 
sea. 

MR.  LOriS  W.  MILLER,  superintendent  of  the  Bureau  of  Police  Tele- 
graphs, at  Rochester,  N.  Y.,  advises  us  that  the  fire  alarm  and  police  telegraph 
systems  of  the  city  are  to  be  consolidated  and  a  Bureau  of  Electricity  created 
in  the  Department  of  Public  Safety.  This  new  bureau  will  have  charge  of  all 
electrical  construction  and  installation  within  the  limits  of  the  city.  Mr. 
Miller  will   have  the   supervision  of  the  new  office. 

MR.  CH.VRLES  FOSTER.— The  State  of  North  Dakota,  or  rather  the  Legis- 
lature has  made  an  appropriation  for  a  trolley  line  to  be  built  from  the  Capitol 
building  to  the  Northern  Pacific  Railway  Depot  in  Bismarck,  a  distance  of 
approximately  one  mile,  and  for  a  lighting  plant  to  be  installed  in  the  Capitol 
building,  and  has  engaged  Mr.  Charles  Foster,  electrical  and  mechanical 
engineer,  Bismarck,  N.  D.,  to  make  estimates,  plans,  etc.,  for  same  and  lo 
superintend    construction   of   same    when    built. 

FATHER  JOSEPH  MURGAS,  a  Polish  priest  at  Wilkesbarre,  Pa.,  has  de- 
vised a  wireless  telegraph  system  of  his  own.  When  asked  recently  how  far 
he  sent  messages  he  replied  that  he  frequently  sent  them  from  his  home,  in 
North  Wilkesbarre,  to  the  Polish  Catholic  Church  in  Park  ."Xvenue,  two  miles 
away.  He  said  he  was  handicapped  in  his  experiments  by  lack  of  funds  and 
proper  equipment,  and  also  by  the  absence  of  a  competant  -assistant.  The  most 
interesting  and  businesslike  part  of  Father  Murgas'  experimental  station  is  in 
his  garden,  about  one  hundred  feet  from  his  residence.  Here  a  pole 
fifty  feet  high  is  erected  for  sending  wireless  messages  to  the  surrounding 
country. 

MR.  GEORGE  WHITE,  who  has  surrendered  the  chairmanship  of  the  Lon- 
don United  Tramway  Company  to  Mr.  Verkes,  has  had  a  career  as. striking  as 
that  of  any  American  millionaire,  according  to  The  London  Chronicle.  A 
Bristol  boy,  one  of  a  large  family,  he  received  a  board  school  education.  His 
first  situation  was  as  bookboy  in  the  library  of  the  Bristol  Law  Society  at  a 
weekly  wage  of  five  shillings.  A  solicitor  frequenting  the  library  took  a  fancy 
to  the  lad  and  gave  him  a  berth  in  his  office  as  runner  of  errands  and  copyist 
of  letters.  Smartness  and  ability  raised  White  to  a  responsible  clerkship. 
His  employers  were  solicitors  to  the  Bristol  Tramway  Company,  and,  anxious 
to  retain  the  position,  they  put  forward  their  clerk  for  the  vacant  secretaryship, 
and  secured  his  appointment  as  their  nominee.  This  was  Mr.  White's  oppor- 
tunity. One  of  the  first  to  see  the  superiority  of  electric  traction,  he  organized 
in  Bristol,  in  1895,  the  first  electric  tramway  under  the  modern  conditions  of 
the  Board  of  Trade.  Four  years  ago,  having  risen  to  the  chairmanship  of  the 
company,  he  electrified  and  extended  the  whole  tramway  system  of  Bristol. 
He  has  given  London  its  finest  electric  tramway  service,  and  done  the  same  for 
other  towns,  as  chairman  of  the  Imperial  Tramways  Company.  The  ex-library 
boy  is  now  a  millionaire,  though  there  is  nothing  in  his  quiet  life  at  Bristol 
to   disclose   the    fact. 


EDUCATIONAL. 


THE  WOHCKSTEK  POLYTECHNIC  ALUMNI  ASSOCIATION  OF  NEW 
Y(.)KK  held  a  well  attended  nml  rnthutiattic  meeting  at  the  Hotel  Albert  on 
Tuelday  rvriiing,  .March  17.  The  uaaoiialion  ineluilea  arvrnly  live  gradualra  oi 
Ihc  Inalilulc.  the  mu)urily  of  whom  hold  promiiieiil  poiiiiona  in  various  en- 
Klnerring  niid  iniinufiiitui  ing  conerrni  in  this  city.  The  next  meeling  will  lie 
held  at  the  aanir  hotel  on  Apiil  sStli  and  all  Worceater  "gradi"  in  the  vicinity 
arc  cordially  invited  lo  be  fireocnt. 

UNIVERSITY  OF  MK  II IGAN.- -An  electiical  lest  of  the  Detroit.  Ypsi- 
laiili.  Ann  Arbor,  and  Jackson  electric  railway  was  recently  made  by  some  of 
Ihc  (tudenia  in  the  engineering  dcpnrtment  of  the  University  of  Michigan. 
The  test  wa«  eontinnril  over  a  period  of  about  twenty-one  lioiira,  slarling  at  four 
o'clock  one  inorninK  and  continuing  until  one  o'clock  the  next  morning.  Read- 
inga  were  taken  every  tliiily  arcoinla  during  that  time.  The  teat  included  ihe 
central  plant  at  Ypailnnli.  and  the  anb-atalions  along  the  road.  A  teat  was  alto 
made  of  the  mechanical  cfTiciency  of  the  boilers  and  enginea  in   Ihe  central  plant. 

UNION  COLLEGE,  N.  Y.— The  electricil  engineering  course  at  Union  Col- 
lege, Schcneclady.  .N.  Y,,  has  been  rc-organiied  under  the  immediate  ilircclion 
and  supervision  of  Prof.  Charles  P.  Strinmrtr,  chief  electrical  expert  engimrr 
of  the  General  Electric  Company.  The  conditions  for  an  electrical  engineering 
school  are  unumially  favorable,  due  to  the  old  and  well-ealabliahed  repuUtion 
of  the  College  in  engineering  education,  and  the  proximity  and  friendly  dis- 
position of  the  General  Electric  Company,  whose  works  the  student  is  afforded 
chances  to  see  and  familiarize  himself  willi  apparatus  and  receive  information. 
The  complete  course  will  be  published  shortly  in  the  University  catalogue.  It 
may  be  sufficient  here  to  say  that  it  will  give  a  thorough  grounding  in  the 
fundamental  principles  and  their  application  to  all  branches  of  electrical  en- 
gineering, such  as  will  enable  the  graduate  rapidly  to  acquire  the  practical 
experience  necessary.  A  post-graduate  course  in  electrical  engineering  has 
been  established,  which  will  give  advanced  instructions,  comprising  many  sub- 
jects, which,  while  of  fundamental  importance  in  the  modern  development  of 
electrical  engineering,  are  not  generally  taught. 
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THE  JOHN  F.  KELI.\  ENGINEERING  CO.MPANY  has  secured  offices  at 
149   Broadway   for  its  engineering  and  contracting  business. 

CH.A.NGE  OF  ADDRESS. — The  Edison  Manufacturing  Company  has  moved 
its   Chicago   office    from    144    Wabash    .\ve.   to  304    Wal  ash    Ave. 

ASSETS  OF  THE  COLUMBIA  TELEPHONE  CO.MPANY.— According  to 
a  newspaper  report,  the  Williams-Abbott  Electric  Company,  of  Cleveland, 
Ohio,  has  purchased  the  assets  of  the  insolvent  Columbia  Telephone  Company, 
of  Ottawa,  Ohio. 

CROSS  OIL  FILTERS.— The  Cross  oil  filter,  manufactured  by  the  Burt 
Mfg.  Co.,  Akron.  Ohio,  will  be  used  at  the  World's  Fair,  St.  Louis,  in  the 
present  power  plant.  This  make  of  filter  was  also  used  by  the  Omaha,  Charles- 
ton, Paris  and  Buffalo  exhibitions. 

MAN'S  PLACE. — The  remarkable  article  by  Alfred  R.  Wallace  on  "Man's 
Place  in  the  Universe,"  which  has  attracted  so  much  attention  both  in  England 
and  this  country  since  its  appearance  in  the  March  Fortnightly  is  reprinted  en- 
tire in   The  Living  Age  for  .\pril  4. 

THE  WARD  LEONARD  ELEC.  CO.,  of  Bronxville,  N.  Y.,  in  a  new  bul- 
letin illustrates  its  latest  types  of  machine  and  fan  speed  controllers.  The 
demand  for  a  controller  of  these  types  has  increased  so  rapidly  that  new  price 
lists  have  been  quoted  which  will  be  of  great  interest  to  the  trade. 

C.\TALOGUES  WANTED.— The  Hendric  &  Bolthoff  Mfg.  &  Supply  Co., 
of  Denver,  Colo.,  is  adding  an  electrical  supply  department  to  its  line  of  min- 
ing machinery  and  supplies.  It  proposes  to  carry  a  large  stock  of  such  material, 
and  wishes  to  receive  catalogues,  prices,  and  price  lists  in  the  various  lines. 

THE  BROWNING  MANUFACTURING  COMPANY,  of  Milwaukee,  Wis., 
has  just  opened  a  Chicago  office  at  1600  Tribune  Building,  which  will  be  in 
charge  of  R.  L.  Thayer,  an  electrical  engineer  w'ho  is  well  known  in  Chicago. 
This  is  another  one  of  the  many  indications  that  this  company  is  reaching  out 
in  a  progressive  manner   for  small   motor  business. 

PEERIESS  FANS.— Bulletins  A,  B,  and  C,  recently  issued  by  the  Peerless. 
Electric  Company,  Warren.  Ohio,  are  devoted  to  direct  current  desk  fans, 
direct  current  ceiling  fans  and  alternating  desk  fans,  respectively.  These 
various  types  of  machines  are  illustrated  and  described  in  the  usual  manner, 
all  necessary  trade  information  being  given  in  each  case. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  Western  agent  for- 
Gutmann  wattmeters  and  Adams-Bagnall  arc  lamps,  writes  that  its  sales  on. 
lamps  and  meters  for  the  past  three  months  have  surpassed  those  of  any  sim- 
ilar period  in  or  out  of  season.  Both  of  these  factories  have  enlarged  their 
facilities  so  that  the  increased  business  is  promi>tIy  taken  care  of. 

CUTLER-HAMMER  BULLETINS.— The  Cutler-Hammer  Mfg.  Company, 
Milwaukee,  Wis.,  has  just  issued  a  set  of  new  bulletins  illustrating  and  giving 
the  principal  points  of  its  motor  starters,  controllers,  resistance,  solenoid-con- 
trolled switchboards,  etc.,  etc.  These  bulletins  are  intended  to  be  inserted  in. 
their  proper  places  in  the   "perpetual   catalogue''  issued  by  the  company. 

ELBLIGHT. — The  Elblight  Company  of  .\merica  has  received  the  unan- 
imous approval  of  the  Electrical  Committee  of  the  National  Board  of  Fire 
Underwriters.  The  rules  governing  the  use  of  the  material  will  shortly  appear. 
The  Elblight  system  has  recently  undergone  successfully  the  trial  of  lighting- 
one  of  the  tunnels  of  the  Pennsylvania  Railroad,  where  it  has  been  on  test 
since    August    last. 

INSUR.\NCE  AND  ELBLIGHT.— Mr.  Russell  Spaulding.  president  of  the 
Elblight  Company  of  America,  informs  us  that  he  has  been  advised  by  Mr. 
C.  M.  Goddard,  secretary,  that  the  Elblight  system  has  received  the  unanimous 
approval    of   the    Electrical    Committee    of  the    National    Board    of    Fire    Under- 
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writers,  and  tliat  rules  to  gover  nits  use  will  now  form  part  of  the  National 
Code.  This  action  should  act  very  beneficially  in  extending  the  popularity 
and  use  of  the  system  in  question. 

THE  COLUMBIA  INCANUESCENT  LAMP  COMPANY,  .St.  Louis,  Mo., 
has  issued  a  unique  booklet  telling  all  about  its  facilities  for  the  production 
of  its  incandescent  lamps,  and  calling  attention  to  the  principal  points  of  its 
products.  In  it  attention  is  directed  to  the  fact  that  the  Columbia  type  of  lamji 
gives  more  light  in  the  useful  direction  than  the  oval  type,  but  does  not 
consume  any  more  current. 

DIAMOND  SPECIAL  CO.MMUTATOR  COaMPOUND  is  not  a  grease  but  a 
combination  of  chemicals  that  act  as  a  lubricant  which  stops  sparking,  puts  a 
hard  glossy  finish  on  the  commutator,  prevents  excessive  wear  of  both  com- 
mutator and  brushes,  and  increases  the  conductivity  of  brushes  by  removing  dirt 
and  keeping  a  clean  contact.  The  Central  Electric  Company,  of  Chicago,  carries 
a  large  stock  of  this  compound. 

WESTINGHOUSE  KAN  MOTORS.— Alternating  and  direct  current  fan 
motors  of  the  swivel  and  trunnion  type  form  the  subject  of  an  artistic  pamph- 
let just  issued  by  the  Wcstinghouse  Electric  &  Mfg  Co.  The  fan  is  well 
illustrated,  complete  and  in  detail,  and  well  executed  half  tone  views  show  the 
fan  in  operation  in  the  dining-room  of  a  large  hotel  and  in  a  buffet,  smoking 
and  library  car,  etc  Tables  give  the  size  and  prices  and  other  facts  about  the 
two  types  of  motors. 

AUTOMATIC  TELEPHONE  SWITCHBOARDS.— The  Clark  Automatic 
Telephone  Switchboard  Company,  Providence,  R.  I.,  has  issued  a  pamphlet 
illustrating  and  describing  its  telephone  apparatus.  One  of  the  many  interesting 
illustrations  shows  a  view  of  an  automatic  switchboard  with  a  capacity  for  72 
subscribers.  The  pamphlet  contains  copies  of  various  letters  from  individuals 
and  concerns  using  the  system,  and  these  show  that  the  apparatus  is  giving 
great  satisfaction   in  practical  operation. 

FUEL  OIL  ENGINES. — A  late  design  of  a  fuel  oil  engine  is  the  Ostergren 
internal  combustion  engine  manufactured  by  the  Fuel  Oil  Company,  60  Wall 
Street,  New  York.  This  engine  is  designed  for  street  cars,  railway  trains, 
yachts,  stationary  machinery,  etc.,  and  is  built  in  sizes  from  i  to  1,000  horse- 
power and  upward.  The  chief  advantages  claimed  for  the  engine  are  lightness 
and  compactness  and  economy  in  the  use  of  fuel  oil,  the  cost  for  operation, 
it  is  stated,  being  two  cents  or  less  per  horse-power  per  day. 

TUERK  ELECTRIC  FANS.— The  Hunter  Fan  &  Motor  Company,  Fulton, 
N.  Y.,  has  just  issued  a  neatly  gotten-up  pamphlet  on  its  ceiling  fans  for  alter- 
nating current.  The  various  styles  of  these  fans  are  illustrated  in  tinted 
views,  and  on  one  page  is  an  illustration  showing  the  various  parts  of  the 
fan,  numbered  to  facilitate  ordering  by  mail  or  telegraph.  A  price  list  and 
a  code  forms  part  of  tli»:  contents.  The  Eastern  agents  for  this  firm  are  E. 
B.   Latham  &   Co.,  39   Vesey   Street,   New  York. 

INTERIOR  CONDUIT.— The  Sprague  Electric  Company  has  just  issued  a 
new  catalogue  of  interior  conduit — iron  armored,  brass  armored,  unarmored 
and  flexible  metallic;  armored  cables;  conduit  fittings;  boxes;  elbows;  couplings; 
special  tools,  etc.  The  catalogue  contains  124  pages  and  illustrates  the  different 
styles  of  conduit  and  accessories,  for  the  development  of  which  this  com- 
pany has  made  an  enviable  reputation.  A  comprehensive  telegraph  code  ,s 
provided  and  the  entire  subject  is  thoroughly  indexed. 

THE  CHICAGO  FUSE  WIRE  &  MFG.  CO.  makes  a  specialty  of  fuse  wire 
and  strip  for  telephone  fuses,  instrument  fuses,  and  in  fact  anything  requiring 
a  very  low  fusing  point.  These  fine  wires  are  made  with  the  same  degree  of 
accuracy  which  has  always  been  maintained  for  all  this  company's  product,  and 
they  have  sufficient  tensile  strength  to  be  handled  without  difficulty.  The  com- 
pany says  it  is  in  a  position  to  take  care  of  orders  whether  regular  or  special, 
and  in  large  or  small  amounts,  and  makes  shipment  promi)lly  either  from  its 
Chicago,  New  York  or  Buffalo  houses. 

MACHINE  SHOP  OUTFIT.— In  a  56-page  pamphlet  just  issued  by  the 
Garvin  Machine  Company,  Sjiring  &  Varick  Sts.,  New  York,  a  very  complete 
line  of  illustrations  is  shown  of  machines  for  a  modern  machine  shop  outfit. 
It  comprises  milling  machines,  lathes,  cutters,  tool  grinders,  drill  presses, 
shapers,  etc.,  etc.  Each  illustration,  of  which  there  are  many,  is  accompanied 
by  a  brief  description  of  the  machine  so  represented.  The  Garvin  Company  has 
also  issued  three  separate  catalogues  on  the  subjects  of  universal  milling  ma- 
chines,  plain    milling    machines   and   viniversal    screw   machines. 

DE  LAVAL  STEAM  TURBINES.-^The  De  Laval  Steam  Turbine  Company 
of  New  York,  has  issued  a  handsome  pamphlet  describing  and  illustrating  its 
steam  turbines  and  turbine  machinery.  The  steam  turbine  is  briefly  discussed 
from  the  technical  standpoint,  this  being  followed  by  a  brief  history  of  its 
development.  Various  curves  are  given  showing  the  performance  of  the  tur- 
bines. A  section  devoted  to  a  description  of  the  construction  of  the  turbine 
machinery  is  very  complete  and  artistically  illustrated.  The  pamphlet  is  a  very 
complete  exposition  of  the  whole  subject,  and  will  be  very  valuable  for  reference. 

TOLOR  CONDUIT  BOXES.— The  three  principal  features  of  the  Tolor 
system  of  conduit  boxes  are  as  follows:  ist.  The  "knockout"  feature  which  is 
primarily  the  foundation  for  a  perfect  system  of  conduit  boxes.  2nd.  Any 
combination  of  outlets  for  ^  and  J4  inch  pipe  is  possible.  Cast  receptacle 
boxes  are  universal  and  all  different  style  covers  fit  all  style  bases.  3rd.  The 
absolute  completeness  of  the  Tolor  system,  in  that  no  condition  exists  in  which 
this  system  of  boxes  cannot  be  applied.  The  Electric  Appliance  Company,  Chi- 
cago, has  just  issued  a  most  complete  catalogue  of  conduit  and  conduit  fittings. 
A   copy   of    this    catalogue   will   be   mailed    upon    application. 

MACHINE  AND  FAN  SPEED  CONTROLLERS.— A  bulletin  has  been 
issued  by  the  Ward-Leonard  Elec.  Co.,  of  Bronxville,  N.  Y.,  covering  its 
latest  types  of  machine  and  fan  speed  controllers.  It  is  stated  that  a  special 
feature  of  these  controllers  is  that  after  starting  the  motor,  the  speed  can  be 
increased  or  decreased  with  one  hand.  The  old  trouble  of  having  to  hold  down 
the  armature  of  the  no-voltage  release  device  with  one  hand,  while  cutting  in 
resistance  with  the  other  hand,  has  been  done  away  with.  This  feature,  to- 
gether with  the  independent  overload  circuit  breaker  device  shown  in  the  cuts 
in  this  bulletin,  makes  these  controllers  absolutely  fool-proof. 


DEEKK  &  COMPANY,  of  Moline,  111.,  have,  at  the  end  of  a  seven  months' 
trial  of  the  lamp  of  the  Nernst  Lamp  Co.,  of  Pittsburg,  displaced  their  arc  and 
incandescent  lights,  as  rapidly  as  is  consistent  with  shop  practice.  The  large 
machine  shop  of  this  company,  completed  last  July,  is  lighted  by  multiple 
glower  Nernst  lamps,  giving  greater  satisfaction  than  the  former  system  of 
local  unit  lighting.  It  i.'i  the  intention  to  light  the  entire  establishment  with 
.Nernst  lamps.  Another  IJeere  interest,  the  Velie  Carriage  Comi)any,  of  Molinc, 
III.,  was  led  by  observing  the  above  trial  to  install  in  its  plant  a  complete 
.Nernst    system,   using    a    hundred    lamps   of    the  three    and    six-glower   types. 

DUNCAN  INTEGRATING  WATT-METER.— This  instrument,  which  is 
manufactured  by  the  Duncan  Electric  Mfg.  Co.,  Lafayette,  Ind.,  is  designed 
for  direct  current  lighting  and  power  service,  and  embodies  many  of  the  most 
modern  ideas  peculiar  to  its  type.  It  is  designed  to  meet  every  requirement  of 
those  whose  duty  it  is  in  the  central  station  to  test,  install  and  inspect  meters, 
so  that  their  work  may  be  facilitated,  and  assist  in  keeping  the  o|>erating  ex- 
pense of  the  meter  department  at  a  minimum.  In  a  bulletin  recently  issued 
by  the  company,  the  line  of  electricity  meters  manufactured  by  the  company  is 
comprehensively  described  and  the  various  types  and  styles  of  instruments 
clearly  illustrated. 

TRANSFORMERS.— Bulletins  Nos.  9114  and  9115  of  the  General  Electric 
Company  have  for  subjects;  "Some  Facts  Regarding  Type  H  Transformers" 
and  "Transformer  Economy,"  respectively.  Considerable  space  is  devoted  to 
the  discussion  of  various  points  in  the  design  and  construction  of  transformers 
from  the  central  station  standpoint,  and  particular  attention  is  called  to  the 
improvements  in  the  operating  efficiencies  of  Type  H  transformers  that  have 
been  made  within  the  last  three  years.  The  heating  guarantee  on  this  type 
low-frequency  transformers  remains  as  formerly — not  exceeding  45°  C.  rise  at 
the  end  of  an  eight-hour  run  at  full  load — which  is  well  within  the  limits 
recommended  by  the  American  Institute  of  Electrical  Engineers.  This  tem- 
perature, moreover,  is  measured  by  increase  of  resistance  method. 

THE  GORDON  BATTERY.— The  Gordon  cell  has  now  been  on  the  market 
for  several  years  and  has  established  a  high  reputation  for  eflSciency  and  gen- 
eral reliability.  The  Gordon  Battery  Company,  New  York,  has  just  issued  a 
very  neat  booklet  on  the  subject  of  its  cells,  which  will  be  found  very  useful 
to  all  interested  in  this  method  of  generating  electric  current.  To  meet  the 
requirements  of  the  present  day,  a  battery  must  needs  be  almost  universal  in 
its  application,  and  it  is  claimed  that  the  Gordon  cell  fulfills  all  of  the  require- 
ments for  closed  circuit  work,  while  it  is  equally  efficient  for  open  circuits.  It 
has  low  internal  resistance,  high  electromotive  force  and  long  life,  and  is, 
besides,  clean  and  little  affected  by  temperature  changes.  The  pamphlet  gives 
some  information  regarding  primary  batteries  in  general,  and  contains  illus- 
trations and  prices  of  the  various  sizes  and  types  of  the  Gordon  cell,  besides 
the  line  of  Gordon  supplies.  The  company  will  be  glad  to  send  a  copy  of  this 
pamphlet   to  any   one   interested. 

MARCONI  SYSTEM  IN  NEW  YORK  CITY.— It  is  stated  that  arrange- 
ments have  been  made  by  the  International  Mercantile  Marine  Company  for  an 
installation  of  the  Marconi  system  at  a  station  on  the  .\merican  Line  pier. 
North  River,  at  the  foot  of  Fulton  Street,  to  enable  communicaion  with  ships 
compelled  by  fog  to  lie  at  anchor  off  Sandy  Hook  and  in  the  lower  bay.  Some- 
times ships  are  held  this  way  for  hours  and  days,  and  during  such  periods 
are  practically  isolated.  The  station  on  the  American  Line  pier  will  be  com- 
plete in  every  detail.  On  top  of  the  dock  shed  will  be  erected  a  pole  120  feet 
high.  The  sending  and  receiving  apparatus  will  be  located  at  the  end  of  the 
pier.  Besides  allowing  captains  of  incoming  steamers  to  report  from  the 
lower  bay,  the  station  will  permit  the  giving  of  instructions  to  outgoing  vessels 
at  the  same  point.  The  use  of  the  new  station  will  not  be  restricted  to  ves- 
sels of  tlje  International  Mercantile  Marine  Company,  but  will  be  available 
to  all  steamers  equipped  with  the  Marconi   system  apparatus. 

DICKEY-SUTTON  CARBON  CO.— This  concern,  which  is  incorporated  un- 
der the  laws  of  Ohio,  has  an  admirable  new  plant  on  the  line  of  the  Hocking 
Valley  Railroad  Company  in  the  suburbs  of  Lancaster,  Ohio.  The  company  has 
begun  business  with  the  production  of  arc  lighting  carbons,  but  is  also  taking 
up  the  manufacture  of  carbons  for  electrolytic  work,  battery  work,  etc.,  as 
well  as  brushes  for  dynamos  and  motors.  It  will  also  give  attention  to  carbon 
specialties  for  which  there  is  a  growing  demand.  Not  alone  is  the  plant 
equipped  with  all  the  latest  appliances,  inventions  and  improvements  that  re- 
late to  the  carbon  art,  but  it  has  the  advantage  of  excellent  raw  material 
and  also  has  the  benefit  of  natural  gas  for  its  ovens.  The  equipment  was 
installed  under  the  direction  of  Mr.  Edmund  Dickey,  well  known  as  a  master 
and  expert  in  the  field.  He  is  also  general  manager  and  vice-president.  The 
other  officers  are  Mr.  H.  M.  Sutton,  president;  Mr.  U.  S  Colby,  secretary; 
Mr.    S.   S.    Wilson,  assistant  secretary;    Mr.   R.    R.    Dickey,   superintendent. 

THE  WILLYOUNG  &  GIBSON  COMPANY,  which  we  referred  to  in  one 
of  our  recent  issues  as  having  been  incorporated  for  the  purpose  of  taking  over 
the  instrument  business  of  Elmer  G  Willyoung,  has  just  completed  its  removal 
to  new  quarters  in  the  Steeple  Building,  No.  40  West  13th  Street,  New  York 
City.  The  ground  floor  of  this  building  has  been  rented  by  the  company 
for  a  term  of  years,  and  has  been  very  handsomely  and  completely  fitted  up  as 
a  high-class  instrument  shop.  A  considerable  amount  of  new  machinery  has 
been  installed,  including  precision  lathes,  automatic  screw  machines,  milling 
machines,  etc.,  and  every  facility  has  been  secured  for  the  doing  of  the  high- 
class  work  for  which  Mr.  Willyoung  has  always  been  known.  The  tesf  room 
particularly  has  been  very  carefully  looked  after  and  is  a  separate  department 
which  has  been  very  carefully  fitted  up  with  the  necessary  standards  and 
calibrating  apparatus;  this  part  of  the  work  is  in  charge  of  Mr.  W.  M. 
Comstock,  for  some  years  past  a  member  of  the  teaching  faculty  at  Columbia 
University.  Altogether  about  6,000  square  feet  of  space  is  occupied,  and  with 
the  increased  facilities  the  company  expects  to  expand  its  already  considerable 
business.  Besides  its  line  of  routine  apparatus,  special  attention  will  be  devoted 
to  new  problems  of  measurement  and  their  solution  for  inventors  and  scien- 
tists. A  thoroughly  competent  designing  staff  is  placed  at  the  disposal  of  those 
wanting  such  facilities.  The  company  invites  visitors  and  correspondence  at  the 
new   address. 
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I».i03.  TELEPHONIC  APPARATUS;  C.  C.  Ilutke.  Hrooklyn.  N.  Y.  Api). 
tiled  February  j,  1903.     (See  page  56J.) 

7*J.*SJ-  TEI.Kr.RAPII  KKV;  W.  K.  Duncan.  Macon.  Ga.  Ap|>.  filrd  Nov.  11, 
igoa.     Ttic  key  Icvrr  la  of  <i>rinK  mclal  in  one  piece  with  the  bate. 

7*yii9.  ELECTRIC  SIGNALING  nEVICE;  VV.  I'rn.er.  New  London,  Conn. 
App.  filed  Aug.    ij,   igoi.     A  therapeutic  device. 

jii.ibi.  AUTOMATIC  RELEASE  DEVICE  KOR  RHEOSTATS  AND 
HEATERS;  C.  E.  I'recman.  Chicago,  111.  App.  tiled  Dec.  la,  1901.  The 
movable  core  of  a  mugnrt  i*  a  pin  which  entera  a  notch  in  the  lever  of  the 
rheoatat  to  normally  hold  it   in  place. 

rjj.jos.  TELEPHONE  ATTACHMENT;  J.  P.  Riedinger,  Oberlin.  Ohio. 
App.  filed  September   13,    190J.      (See  pngc  56J.) 

7>3,3jo.  ELECTRIC  BURGLAR  ALARM;  S.  .'^chwarzschild,  Rochester,  N.  V. 
App.  filed  Sept.  3,  1901.  The  burgl.ir  :il.irni  traverses  a  subscribcr'a  tel- 
ephone circuit  and  operates  the  annunciator  at  central  office  as  if  it  were 
a  call.  Centr.ll  operator,  getting  no  response,  surmises  that  it  is  a  burglar 
alarm  and  notifies  the  police. 


723.63; — Heat    Controller   Stand    for 
Electric    Smoothing    Irons. 


r.;j..i-ti    -Arnuireil    Klcnunt    for    Electric    Batteries. 

7i3.32i-  ELECTRIC  DISPLAY  SIGN;  F.  M.  Sheridan  and  E.  Behrendt,  New 
York,  N.  Y.  App.  filed  May  6,  1902.  A  perforated  contact  plate  is  adapted 
to  be  fitted  over  pins  forming  the  terminals  of  the  sign  lamps,  the  perfora- 
tions on  the  plate  being  arranged  in  the  form  of  a  letter. 

723.326.  ARMORED  ELEMENT  FOR  ELE(rrRIC  B.-\TTERIES;  E.  A. 
Sperry,  Cleveland,  Ohio.  App.  filed  May  25,  1901.  A  stiff  fabric  is  in- 
corporated with  the  active  material  near  the  surface  to  form  a  retaining 
envelope  or  armor. 

723.327.  STORAGE  B.VTTERV;  E.  A.  Sperry,  Cleveland,  Ohio.  App.  filed 
Aug.  12,  1001.  A  composition  consisting  of  finely  divided  metallic  lead 
moistened  with  a  mixture  of  a  neutral  liquid  and  ammonium  hydroxid. 

723.328.  STOR.^GE  BATTERY;  E.  A.  Sperry,  Cleveland,  Ohio.  App.  filed 
Aug.  12,  1901.  A  composition  consisting  of  active  material,  ammonium 
sulphate  and  a  catalytic  agent. 

723.360.  TROLLEY  REVEx^SER;  F.  H.  Burnham,  Essex,  Mass.  App.  filed 
March  10,  1902.  A  retrieving  device  to  prevent  the  trolley  from. rising 
when    it    leaves    the    wire. 

723.362-  PROCESS  OF  CONCENTRATING  ORES;  H.  F.  Campbell,  Melrose, 
Mass.  App.  filed  Aug.  16,  1902.  The  ores  are  heated  to  render  certain 
portions  paramagnetic  and  are  then  passed  through  a  magnetic  field  of  a 
strength   inversely    proportional    to   the   degree   of   exposure   to   heat. 

723.363-  PROCESS  OF  CONCENTRATING  ORE;  H.  F.  Campbell,  Melrose, 
Mass.     App.  filed  Feb.  18,  1903.     A  modification  of  the  preceding  process. 

723.369-  APPAR.\TUS  FOR  MEASURING  ELECTRICAL  RESISTANCES; 
R.  W.  Conant,  Cambridge,  Mass.  App.  filed  Sept.  29,  1902.  A  testing 
set  especially  designed  to  measure  the  resistance  of  rail  joints. 

723,385.  TROLLEY  WHEEL;  N.  T.  Hazen,  Newburyport,  Mass.  App.  filed 
Feb.  5,  1902.  Details  of  a  device  for  preventing  the  trolley  from  leaving 
the   wire. 

723,398.  ART  OF  OPERATING  ELECTROLYTIC  CELLS;  E.  A.  Le  Sueur. 
Sault  Ste  Marie,   Canada.     .\pp.  filed  April   24,   1901.      (See    page   562.) 

723,441.  ME.A.NS  FOR  OPER.\TING  THE  POINTS  OF  OVERHEAD 
WIRES  ON  ELECTRIC  RAILWAYS;  H.  Collins  and  C.  W.  Collins,  Man- 
chester, Eng.  App.  filed  June  9.  1902.  A  ffwitch  in  the  overhead  trolley 
wire  can  be  moved  by  the  motorman  through  mechanical  devices  extending 
from  the  track  to  the  overhead  structure. 

723.449.  ELECTTRODE  FOR  STORAGE  BATTERIES;  T.  A.  Edison,  Llew- 
ellyn Park,  N.  J.  App.  filed  Nov.  28,  1902.  Active  material  is  deposited 
in  a  pocket  in  the  plate  which  pocket  has  concaved  surfaces. 

723.450.  REVERSIBLE  GALVA^•IC  BATTERY;  T.  A.  Edison,  Llewellyn 
Park.  N.  J.  App.  filed  November  28,  1902.  (See  Current  News  and 
Notes.) 

723.451.  STORAGE  BATTERY;  J.  B.  Entz.  Philadelphia.  Pa.  App.  filed 
-Aug.  28.  1900.  The  end  plates  have  an  integral  hook,  the  bill  of  which 
presses  against  the  outer  wall  of  the  cell  to  hold  the  plate  in  position. 


7J3.47I.  HOLDER  FOR  TELEPHONE-RECEIVERS;  S.  Konlgttein,  Run 
I'ranciaco,  Cal.     App,  filed   December  19,   1901.      (Sec  page  362.) 

7JJ.478.  BURGLAR  ALARM;  G.  W.  Millf,  Eliiabelh,  N.  J.  App.  filed  April 
■  S,  1902.  A  •niiill  eating  cuntulning  a  battery  and  an  electric  bell  ia  placed 
behind  the  door;  the  opening  of  the  door  movei  ■  puth  button  on  Ibc 
eating  and  actt  the  bell  in  operation. 

723.510.  EDISON  SCREW  SWITCH  HOLDER  FOR  INCANDESCENT 
LAMPS;  O.  Zielinaki,  llcrlin,  Germany.     App.  filed  May  17,  1902.     Drtaila. 

723,592.  ELECTRIC  RAILWAY;  H.  Edwardi,  Bo.ton,  Matt.  App.  filed 
June   16,   igo2.     Switching  apporntut  for  a  tectional   rail  ayttem. 

723.607.  SECTIONAL  ELECTRICAL  SWITCHBOARD;  T.  W.  Jardlnc,  En- 
glewood,  N.  J.  App.  filed  Aug.  8,  1902.  The  awitchboard  ia  built  up  of 
sectiona,  each  of  which  carry  in  a  fuse  and  twitch  corresponding  to  branch 
circuits.  Any  number  of  tectiont  may  be  placed  together  and  intercon- 
nected. 

723.631.  METHOD  OF  HEATING  MATERIAL;  E.  G.  Acheion,  StaiDford 
Township,   Can.     App.   filed    September  26,   1902.      (.See  page   562.) 

723.632.  HEAT  CONTROLLER  STAND  FOR  ELECTTKIC  SMOOTHING 
IRONS;  J.  I.  Aycr,  Maiden,  Man.  App.  filed  Jan.  9,  1902.  The  retit- 
tancc  ordinarily  thrown  into  circuit  to  replace  the  iron  when  the  latter  is 
out  of  use,  is  applied  to  the  stand  which  is  thereby  heated  and  the  heat 
utilized  to  keep  the  idle  iron  at  high  temperature. 

723.633.  HEAT  CONTROLLER  STAND  FOR  ELECTRIC  SMOOTHING 
IRONS;  J.  I.  Ayer,  Maiden,  Mass.  App.  filed  Jan.  6,  1902.  A  modifica- 
tion of  the  preceding  patent. 

723.634.  ELECTRIC  SOLDERING  IRON  STAND;  J.  I.  Ayer,  Cambridge- 
port,  Mass.  App.  filed  Nov.  13,  1902.  A  further  modification  involving 
control  of  the  circuits  by  the  weight  of  the  tool  on  the  stand. 

723.635.  ADJUSTABLE  SUPPORT  FOR  TELEPHONE-RECEIVERS;  F. 
J.  Becker,  Hamilton,  Ohio.     App.  filed  August  8,   1901.     (See  page  562.) 

723,643.  ELECTRIC  FURNACE;  C.  S.  Bradley,  New  York,  N.  Y.  App.  filed 
June   19,    1900.      (Sec  page  562.) 

723,646.  TROLLEY;  H.  H.  Bryant,  Allegheny,  and  J.  B.  McGaw,  Pittsburg, 
Pa.     App.  filed  Nov.  26,  1902.     Details 

723,690.  SWITCH  FOR  ELECTRIC  RAILWAYS;  G.  W.  Linder,  Baltimore, 
Md.     App.  filed  Oct.  :8,  1902.     Details  of  a  trolley  wire  switch. 

723,717.  ELECTRIC  CONDUCTOR;  J.  D.  Nicholson,  Pittsburg,  Pa.  App. 
filed  August   17,  1900.      (See  Current  News  and  Notes.) 

723,727.  CAR  OR  VEHICLE  PROPULSION;  P.  Pfcil,  Chicago,  111.  App. 
filed  Oct.  14,  1902.  An  arrangement  for  utilizing  the  momentum  of  a  car 
when  running  down  hill  or  coming  to  a  stop  to  store  current  for  lighting 
purposes. 

723,732.  ELECTRIC  SWITCH;  C.  W.  Rogers,  Newmarket,  N.  H.  App.  filed 
Jan.  15,  1902.  A  cross  bar  having  a  contact  at  each  end  is  forced  down- 
ward to  close  the  circuit  by  means  of  a  centrally  located  rotating  cam. 

723,742.  TELEPHONE-RECEIVER  SUPPORT;  D.  W.  Shick,  Chicago,  HI. 
App.  filed  October  21,   1901.     (See  page  562.) 

723,766.  ELECTRIC  HEADLIGHT  LAMP;  H.  P.  Wellman,  Ashland,  Ky. 
App.  filed  June  4,  1902.  The  magnet  coil,  arc  inclosure,  clutch,  etc.,  are 
compactly  arranged  and  capable  of  being  easily  removed  from  the  lamp 
casing. 

723,786.  ALTERNATING  CURRENT  MOTOR;  A.  W.  Schramm,  Philadelphia, 
Pa.  App.  filed  July  26,  1902.  The  field  coils  are  in  series  with  the  primary 
winding  of  a  transformer  and  the  supply  circuit,  the  secondary  winding  of 


723,786 — .Mternating    Current    Motor. 

the  transformer  is  in  a  closed  circuit  with  the  armature  and  a  reversing 
switch  is  arranged  to  change  the  connections  of  the  secondary  winding. 

723,788.  RESISTANCE  BOX;  S.  S.  Wales,  Munhall,  Pa.  App.  filed  Nov. 
29,  1902.  Details  of  a  structure  wherin  a  series  of  separate  grids  are  as- 
sembled into  panels. 

-23,791.  CONNE(rrOR  FOR  ACCUMULATOR  PLATES;  G.  A.  Washburn, 
Cleveland,  O.  App.  filed  July  28,  1902.  The  connectors  are  cross  pieces 
having  openings  to  receive  the  lugs  of  the  plates  and  adapted  to  rest  upon 
the  upper  edges  of  the  cells. 

723.797.  ELECTRIC  THERMAL  THERAPEUTIC  BLANKET;  W.  W.  Wil- 
liams, Springfield,  Ohio.  .-wpp.  filed  Nov.  3,  1902.  A  switch  is  adapted  » 
cut  in  different  portions  of  the  heating  resistance  which  extends  through- 
out the  structure  of  the  blanket  thereby  making  it  possible  to  heat  partic- 
ular portions  of  the  body  desired. 
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The  Municipal  Ownership  Question. 

In  spite  of  the  attempt  to  stir  up  public  opinion  in  favor  of  the 
plan  for  a  municipal  electric  light  plant,  \vc  are  very  glad  to  note 
that  the  people  of  New  York  exhibit  no  enthusiasm  on  the  subject, 
and  that  the  newspapers  most  influential  as  exponents  of  intelligent 
public  sentiment  oppose  the  scheme  and  frown  upon  it.  There 
have  been  "popular"  meetings  in  support  of  the  measure,  it  is 
true,  but  none  that  have  any  claim  or  right  to  be  regarded  as  repre- 
sentative of  anything  but  the  socialistic  spirit  which  pervades  a 
certain  portion  of  the  population  here  as  everywhere  else,  and  that 
would  have  every  man  on  the  pay  roll  of  the  State  or  the  munici- 
pality in  a  vast  series  of  paternalised  institutions.  We  can  but 
express  our  regret  to  see  members  of  the  Merchants'  Association 
consorting  with  that  element  because  bills  for  lighting  are  said  to  be 
too  high.  If  we  were  to  propose  running  an  opposition  on  munici- 
pal lines  to  the  businesses  that  some  of  those  gentlemen  are  engaged 
in,  it  would  be  a  fierce  howl  of  protest  that  went  up  from  them. 
It  is  wonderful  what  short  memories  some  people  in  New  York 
have.  Less  than  ten  years  ago  this  city  saw  in  one  of  its  sections — 
Gravesend,  Long  Island — one  of  the  most  disgraceful  and  dis- 
astrous attempts  at  a  municipal  plant  the  country  has  ever  known. 
At  that  place  Mr.  Kane,  a  celebrated  politician,  invested  over  $120,- 
000  of  the  public  money  in  a  municipal  lighting  plant.  We  doubt  if 
it  ever  ran  a  light ;  but  we  do  know  that  only  seven  or  eight  years 
ago  it  was  a  perfect  wreck  before  it  had  got  into  operation  and  was 
sold  out  under  the  hammer  for  $30,000.  Thus  was  lost  over  $90,000 
of  money  raised  by  bonds  and  ta.xation  to  put  into  a  municipal  electric 
light  plant  in  what  is  now  part  of  Greater  New  York ;  and  yet  with 
such  an  example  staring  them  in  the  face,  the  Merchants'  Association 
wants  to  get  some  more  of  the  same  thing  on  an  infinitely  larger 
scale. 


Beyond  the  injudicious  or  malevolent  stirring  up  of  prejudice  and 
ill  will  against  corporations,  there  is  an  extraordinary  recklessness 
in  this  aflfair  in  the  use  of  figures  intended  to  prove  that  the  city  is 
being  cheated  by  the  present  rates  for  arc  lights.  Commissioner 
Monroe  had  prepared  a  list  of  towns  and  cities  with  alleged  all  night, 
every  night,  2,000-cp  arc  lamps,  with  the  rates.  This  list  the 
Merchants'  Association  has  reprinted,  and  made  its  own,  and  issued 
under  the  title :  "The  Lighting  Monopoly  of  New  York  City  and  Its 
Exactions."  Now  this  list  is  the  most  deceptive,  specious  and 
plausible  thing  of  the  kind  we  have  encountered  lately,  and  we  arc 
sorry  to  note  that  the  New  York  Times  in  opposing  the  measure, 
is  so  misled  as  to  accept  the  list  as  valid.  It  is  a  hollow  fraud. 
There  is  nothing  in  it  to  show  the  local  conditions,  or  whether 
the  circuits  are  overhead  or  underground.  There  is  not  a  word 
as  to  the  length  of  the  lighting  contracts,  a  most  vital  consideration. 
There  is  nothing  as  to  the  number  of  lights.  There  is  nothing  as 
to  use  of  water  power  or  steam.  There  is  no  data  as  to  the  cost  of 
fuel  or  expense  of  its  delivery  or  restrictions  as  to  its  nature.  There 
are  no  data  as  to  the  cost  of  water.  In  fact  an  absolute  absence 
prevails  of  any  data  that  would  bring  the  figures  to  an  equality  of 
conditions ;  and  even  as  they  stand  many  of  them  look  very  sus- 
picious. Moreover,  they  have  been  boosted  up  with  instances  like 
Detroit,  to  whose  inaccurate  municipal  plant  bookkeeping  we  paid 
our  respects  some  weeks  ago,  showing  irrefutably  the  gross  under- 
estimates of  actual  cost,  depreciation,  etc.  Another  vaunted  example 
is  Chicago,  whose  claim  of  $53.51  "total  cost"  per  light  has  been 
pointed  to  triumphantly.    We  have  the  Chicago  report  before  us  and 
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rrKUid  It  as  our  oi  tlie  moM  iIisIioiiinI  (IkiiimhiiIs  over  Mihniilird 
l<>  .111  iinsii>|H-i-ting  (Hiblic.  Aside  from  u  iomplcie  want  ni  inlor 
Illation  asi  to  the  real  cost  of  the  phmt— something  whicli  its  founder, 
J.  P.  Harrctt,  iiaid  no  man  could  ever  find  out  the  report  oinit^ 
any  charge  or  allowance  for  depreciation,  taxes,  rent,  water,  sinking 
fund,  insurance,  furniture  and  other  little  things!  The  number  of 
liKhis  in  o|)eration  is  variously  stated,  and  every  blessed  one  of 
them  is  rated  as  burning  every  single  hour  of  the  schedule!  Not  a 
word  of  outage,  interruption,  low  candle-power,  or  other  oflfsct  for 
which  local  companies  arc  mulcted,  is  to  be  detected  in  this  mar 
velous  rejiort. 


As  we  have  said  before,  wc  hold  no  brief  for  the  lighting  com 
panics  in  New  York,  and  arc  perfectly  willing  to  allow  that  they  are 
over  capitalized.  Watering  stock  is  an  economic  ofTonce  for  which 
we  have  no  condonation  to  oITit,  in  any  branch  of  industry,  aiu! 
it  carries  its  own  punishment.  Hut  it  has  little  to  do  with  this 
question,  for  the  public  electric  lighting  is  barely  5  per  cent,  of  the 
New  York  Edison  business,  and  hence  the  dividend  item  could  swell 
the  total  cost  very  slightly.  The  main  point  is  that  on  a  precarious 
year-to-year  contract,  subject  to  just  such  onslaughts  as  this  under 
consideration,  the  company  has  to  instal,  maintain  and  operate  a 
most  costly  plant,  for  which  it  would  otherwise  have  no  direct  or 
immediate  use.  New  York  is  hiring  its  arc  lights  on  the  most  un- 
favorable kind  of  a  retail  plan,  and  yet  Mr.  Monroe  holds  it  an 
outrage  if  the  city  has  to  pay  a  retail  price.  It  is  obvious  that  long 
contracts  and  a  larger  service  would  do  a  great  deal  to  bring  down 
the  price  per  lamp  and  to  keep  it  down.  That  is  much  better  to 
secure  than  to  dy  to  the  other  alternative  of  a  city  plant  with  all 
its  political  and  technical  perils.  Besides,  we  object  to  the  assump- 
tion that  an  opposition  company  could  not  be  found  or  started  to 
gi\e  the  required  arc  service,  although  the  arc  lighting  organizations 
within  the  New  York  Edison  system  show  practically  nothing  but 
deficits,  we  believe,  since  the  wires  were  put  underground. 


Low  Rates  and  Water  Power  Plants. 

When  a  plant  deriving  its  power  from  a  large  newly-developed 
water  power  begins  to  distribute  electric  energy  to  a  community, 
there  is  always  a  temptation  on  the  part  of  the  management  of  the 
plant  to  make  rates  so  low  that  after  a  few  years  come  regrets  that 
higher  prices  had  not  been  initiated.  We  refer  more  especially  to 
the  class  of  plants  where  the  company  owning  the  power  also  does 
the  local  distributing  to  the  various  customers.  Where  the  power 
company  and  the  distribution  company  are  separate,  the  problem  is 
an  entirely  different  one.  Usually  when  a  large  water  power  is  de- 
veloped, there  is  immediately  thrown  on  the  market  a  much  greater 
amount  of  electric  power  than  the  actual  demand  justifies.  If,  as 
is  often  the  case,  the  water  power  takes  the  place  of  a  steam  plant, 
there  is  likely  to  be  a  reduction  of  rates  all  along  the  line,  and 
special  inducements  are  held  out  to  users  of  large  motors  maintaining 
independent  steam  plants.  As  soon  as  the  water  power  project  is 
ready  for  business,  the  manager  of  the  light  and  power  company 
immediately  begins  to  solicit  the  various  steam  users  in  his  conj- 
munity  to  take  electric  power.  Just  at  this  point,  the  manager  is 
likely  to  pass  through  one  of  the  most  trying  periods  in  the  history 
of  his  project.  The  various  small  factories  have  their  steam  plants 
already  installed,  and  their  owners  very  likely  think  that  they  pro- 
duce power  much  more  cheaply  than  they  actually  do.  They  are  at 
first  very  much  disinclined  to  abandon  their  steam  equipment  and 
put  in  an  electric  motor  involving  an  additional  investment  of  capi- 
tal. The  great  majority  of  these  power  users  are  very  slow  about 
taking  the  new  power.  The  manager  of  the  water  power  plant  sees 
a  large  investment  lying  idle  and  quantities  of  water  going  to  waste. 


Ill  niiir  i-.isfH  mil  C.I  trn,  he  will  become  desperate  to  increase  his 
load  faster  and  begin  In  lower  rates  in  order  to  get  liix  plant  loaded. 
When  once  the  ball  has  started  rolling,  he  begins  to  take  on  cus- 
totucrs  rapidly  and  wakes  up  some  fine  day  to  find  his  plant  fully 
loailcd  and  too  much  of  his  loail  taken  011  at  a  price  which  represents 
litllr  or  no  profit. 


The  moral  is  to  scriiiini/i-  long  lime  contracts  taken  at  rates  which 
may  turn  out  to  be  too  low  to  permit  of  a  profit.  "Hut,"  says  the 
m.inager  whose  plant  is  still  without  a  load,  "I  cannot  afTord  to  have 
my  plant  lying  idle  day  after  day,  waiting  for  these  people  to  apply 
for  electric  power."  This  is  quite  true,  but  it  must  be  remembered 
that  in  spite  of  all  that  has  been  said  to  the  contrary,  business  methods 
and  engineering  methods  are  largely  influenced  by  the  force  of 
custom,  and  at  times  can  almost  be  called  fads.  When  once  a 
number  of  power  users  in  a  community  get  started  to  take  electric 
l)i)wer,  the  rest  fall  in  line  without  solicitation.  It  is  largely  a 
matter  of  getting  the  first  few  started.  The  policy  of  the  manage- 
ment should,  therefore,  be  that  of  avoiding  "entangling  alliances" 
in  the  way  of  losing  contracts  or  of  very  low  rates  granted  to  certain 
consumers  at  the  outset,  which  practically  govern  the  price  of  power 
to  all  consumers  taken  on  thereafter.  The  question  is.  How  can 
this  1)0  done? 


Granting  at  the  outset  that  it  is  necessary  to  offer  some  special 
inducements  to  power  customers  in  order  to  get  a  load  and  in  order 
to  create  a  fashion,  as  it  were,  for  the  use  of  electric  power,  the 
advisable  thing  to  do  is,  of  course,  to  make  any  concessions  that  are 
made  in  such  form  that  they  will  be  only  temporary  and  will  have 
no  influence  on  the  receipts  after  the  first  year  or  two.  One  way 
of  doing  this  which  suggests  itself  is  to  follow  out  a  practice  similar 
to  one  used  by  the  owners  of  large  office  and  flat  buildings  in  getting 
new  tenants ;  that  is,  to  offer  power  almost  free  for  a  short  period 
of  time  at  the  beginning  of  the  contract.  This  would  help  induce  a 
man  to  make  the  investment  necessary  in  electric  motors  at  once, 
while  otherwise  he  might  continue  with  his  engine  until  the  steam 
plant  wore  out.  On  the  whole,  however,  it  is  a  question  whether  it 
is  necessary  to  make  special  concessions  even  at  the  outset.  A  water 
power  plant  is  a  valuable  asset,  even  if  the  imgiediate  load  upon  it 
is  not  great.  As  one  distinguished  engineer  put  it,  "If  I  had  a  water 
power  plant  and  some  one  would  pay  the  interest  on  the  investment, 
until  such  time  as  it  could  be  utilized,  no  one  could  buy  it  from 
me."  Of  course,  the  rub  comes  in  paying  the  interest  on  the  invest- 
ment. Unfortunately,  no  company  has  discovered  a  philanthropist 
willing  to  bear  this  burden  until  the  plant  is  loaded  up  to  a  paying 
basis,  but  it  certainly  is  better  to  run  with  a  light  load  for  two  or 
three  years  than  to  load  up  immediately  with  power  supplied  to 
customers  only  at  a  loss.  This  warning  is  not  needed  by  those  who 
have  been  through  the  experience  once. 


Code  of  the  , German  Electrotechnical  Association. 

A  recent  number  of  the  Elektrotechnische  Zcitschrift  C  February 
19)  prints  the  last  report  of  the  code  committee  of  the  German 
Electrotechnical  Association.  It  comprises  44  columns  of  mat- 
ter, and  is  very  interesting  reading.  The  report  goes  into  many 
directions  that  our  National  Electric  Code  does  not  touch,  and 
on  the  other  hand,  some  of  the  rules  in  our  national  code  do  not 
appear  to  have  their  counterparts  in  the  German  report;  but 
the  "must  nots"  and  "forbiddens"  are  common  to  both.  The 
report  of  the  "Verband  Deutscher  Elektrotechniker"  sets  forth 
at  some  length  the  symbols  and  letters  of  reference  that  plans 
and  engineering  drawings  should  bear,  as  denoting  specific  and 
prescribed  features  of  construction.  Thus,  a  permanently  con- 
nected incandescent  lamp  is  denoted  by  a  little  maltese  cross, 
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■or  mulliplication  sign,  and  a  lamp  with  a  switch  or  socket-key. 
is  similarly  denoted  by  such  a  maltese  cross  with  a  wavy  line  ap- 
pended to  its  waist.  Arc  lamps  are  shown  by  a  pair  of  small 
■concentric  circles,  dynamos  by  a  circle  and  brushes.  Alternators 
and  direct-current  machines  do  not  appear  to  be  directly  dis- 
tinguishable in  this  system;  but  no  doubt  the  system,  as  a  whole, 
would  enable  the  reader  readily  to  discriminate  in  any  given 
case. 


could  be  standardized  as  a  start  in  the  good  work,  it  would  prove 
very  convenient. 


It  is  interesting  to  see  the  rule  that  the  neutral  conductor 
of  direct-current  three-wire  systems  must  be  grounded.  On 
the  other  hand,  there  are  various  directions  that  appear  to  be  at 
variance  with  the  rules  of  our  National  Electric  Code.  It  seems 
desirable  that  upon  many  of  these  questions,  as  well  as  upon 
many  questions  of  standardization,  international  agreement  and 
consensus  of  opinion  should  he  reached.  Minor  differences  of 
standardization,  modes  of  construction  and  rules  for  installation, 
must  inevitably  occur  in  different  countries;  but  it  is  advantage- 
ous for  all  countries  to  possess  in  common  an  international  sys- 
tem of  electric  rules  and  standards,  so  far  as  it  is  expedient  to 
unite.  This  question  is  one  which  might  properly  be  considered 
by  an  international  electrical  congress. 


High-Tension  Insulation. 

The  Institute  symposium  on  this  important  topic  for  once  brought 
out  a  deal  of  valuable  discussion.  The  first  paper,  that  of  Mr. 
Mershon,  provoked  a  debate  on  the  material  and  insulating  value 
of  pins  that  really  added  much  to  our  knowledge  of  the  subject.  Mr. 
Mershon  started  with  the  principle  that  the  longitudinal  section  of  a 
pin  of  uniform  strength  with  varying  length  is  expressed  by  a 
simple  cubic  equation,  and  the  graphical  construction  shows  a 
gracefully  tapering  pin  in  outline  suggestive  of  the  Washington 
monument.  Following  upon  the  statical  theory  is  the  proposed 
practical  modification  for  commercial  requirements.  All  pins  ter- 
minate in  an  extremity  or  shank  of  the  same  dimensions  and  form, 
for  all  sizes.  This  is  the  portion  of  the.  pin  that  is  inserted  into  the 
insulator.  The  stem  of  the  pin,  or  that  part  which  resides  between 
the  cross  arm  and  the  insulator  gap,  is  tapered  in  approximate  ac- 
cordance with  theory,  and  \aries  in  length  and  thickness  according 
to  the  size  of  the  pin  and  of  the  insulator  it  has  to  support.  The 
root  of  the  pin,  or  that  part  which  is  inserted  in  the  cross  arm,  is 
also  variable,  in  lesser  degree,  with  the  general  size  of  pin.  These 
proposed  standard  pins  are  of  a  form  readily  manufactured  and 
easy  to  keep  in  stock. 


In  the  discussion  the  proposed  standard  was  overhauled  pretty 
thoroughly,  and  the  consensus  of  opinion  was  upon  the  whole  favor- 
able. But  one  thing  is  evident  at  the  outset,  that  the  number  of 
standard  sizes  should  be  kept  as  small  as  possible.  At  the  present 
time  pins  for  high-tension  lines  are  practically  all  special,  for  the 
commercial  regular  pins  are  too  small  for  anything  but  rather  light 
transmission  work.  Granted  that  a  larger  pin  is  a  necessity,  it 
would  be  an  excellent  thing  if  even  a  single  size  were  sufficiently 
standardized  to  be  generally  available  without  a  long  struggle  with 
the  maker  over  the  specifications.  The  weak  point  of  the  Mershon 
pin  is  in  the  thread,  as  was  pointed  out  in  the  discussion,  and  in  our 
opinion  it  would  be  materially  improved  by  making  the  threaded 
portion  one  and  a  quarter  inches  in  diameter  and  three  inches  long. 
A  "ten-inch"  pin  thus  modified  would  serve  admirably  for  the  great 
majority  of  heavy  transmission  work.  It  would  be  amply  strong 
and  in  particular  would  stand  up  better  in  the  thread.  The  modern 
heavy  high-tension  insulators  need  extra  support,  particularly  in 
running  lines  over  rough  and  windy  country,  and  this  is  best  given 
by  a   rather  thick  and   stubby  pin.     If  a   size  like  that  mentioned 


As  to  the  mooted  question  of  wooden  versus  iron  pins,  much 
interesting  information  was  brought  out.  It  has  been  shown  that 
wooden  pins,  particularly  at  high  voltage,  and  in  moist  climates, 
suffer  from  what  has  aptly  been  termed  "Digestion."  By  the  very 
interesting  Niagara  experiments  this  has  been  determined  as  due 
10  nitric  acid  formed  by  the  brush  discharge  from  the  high-tension 
lines  acting  on  the  moisture  of  the  atmosphere.  It  is,  in  short,  Mr. 
Bradley's  beautiful  process  applied  on  a  comprehensive  scale  just 
where  it  is  least  wanted.  It  would  be  very  interesting  to  know  at 
what  voltage  on  the  line  such  action  begins  to  take  material  effect. 
We  are  inclined  to  think  that  below  20,000  volts  or  thereabouts 
this  action  is  very  small,  so  that  in  the  majority  of  plants  it  will  not 
be  felt.  But  at  voltages  which  show  powerful  brush  discharges 
from  the  wires  it  must  be  looked  out  for.  Treating  the  pins  un- 
doubtedly helps  matters  somewhat,  but  treating  as  ordinarily  prac- 
tised does  not  strike  us  as  sufficiently  thorough. 


Knowing  the  active  cause  of  the  digestion,  experiments  on  treat- 
ment intended  specifically  to  resist  nitrous  fumes  would  be  de- 
cidedly profitable.  It  is  fairly  safe  to  say  that  any  treatment  satis- 
factory in  this  respect  would  be  efficient  in  improving  the  insulating 
properties  of  the  pins.  But  we  think  the  treatment  should  be  applied 
in  a  vacuum  pan,  rather  than  by  mere  boiling.  Boiling  in  oil  does 
not  saturate  the  pins  properly,  as  is  at  once  shown  by  beginning  to 
pump  off  the  air  and  vapor.  And  the  vacuum  treatment  is  not 
troublesome,  for  a  big  aspirating  water  pump  is  amply  sufficient  to 
give  the  necessary  vacuum.  Supposing  the  treatment  to  be  efficient 
it  seems  to  us  that  a  wooden  pin  may  be  made  to  answer  admirably 
even  at  very  high  voltages.  As  between  wood  and  iron,  we  grant 
that  the  former  does  not  add  much  to  the  insulation,  for  that  must 
depend  on  the  insulator  itself.  But  we  do  not  see  that  anything 
would  be  gained  by  transferring  the  seat  of  digestion  from  the  pin 
to  the  cross  arm,  and  in  the  case  of  a  high-potential  line  that  action 
would  certainly  take  place  if  an  iron  pin  were  used,  since  the  same 
causes  would  be  steadily  at  work  in  the  one  case  as  in  the  other. 
Moreover,  the  mechanical  strains  on  the  insulator  from  the  use  of 
iron  pins  are  much  more  severe  than  in  the  case  of  wood,  and  at  best 
the  iron  pins  are  costly.  They  are  indubitably  stronger  than 
wooden  pins,  but  the  latter  are  abundantly  strong  for  their  purpose 
if  properly  designed.  We  feel,  therefore,  that  the  case  against 
wooden  pins  is  hardly  made  out  as  yet,  and  will  not  be  until  consid- 
erable experience  with  iron  pins  has  accumulated,  particularly  in 
rather  danii)  climates. 

The  discussion  of  Mr.  Blackwell's  paper  on  insulator  testing 
l)rought  out  in  this  connection  the  fact  that  if  insulators  were  to  be 
used  with  iron  pins,  they  should  be  tested  with  the  pins  in  place  and 
not  merely  by  filling  the  thread  cavity  with  salt  water ;  for  insulators 
that  would  stand  the  latter  test  may  quickly  break  down  under  the 
mechanical  strains  and  local  action  of  the  former.  With  respect  to 
the  relative  merits  of  glass  and  porcelain  insulators,  the  usual  differ- 
ences of  opinion  were  in  evidence  and  the  general  conclusion  seemed 
to  confirm  what  is  already  pretty  well  established,  that  first-class 
porcelain  is  mechanically  and  probably  electrically  a  trifle  better  than 
glass,  but  requires  more  elaborate  testing;  while  a  good  article  of 
glass  is  entirely  satisfactory  for  the  vast  majority  of  cases.  Alto- 
gether, the  discussion  brought  into  prominence  the  fact  that  the 
voltages  now  to  be  considered  seriously  are  those  of  40,000  volts  and 
above,  that  under  this  figure  it  is  pretty  smooth  sailing  for  the  engi- 
neer, and  that  above  it  lies  a  debatable  ground  in  which  experi- 
ments on  a  large  scale  are  greatly  needed. 
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Some  DiJiKuliics  III  Lonu  Disijiicc  l:kciric    liaiis- 
nussion. 

Ill  ii  |>a|iir  ivcciitly  read  luinii'  tin-  Clivilaiiil  lllcclric  Club.  Mr. 
r.iul  M.  I.inciiln  cunsiilcrfti  in  detail  some  of  the  dirticnltic.  iliat 
hove  been  eiicoiinlend  in  thi-  devcloinnent  of  longdistance  lUitrlcal 
power  transmission.  Referring  to  high  tension  in  power  housib  and 
other  interiors,  he  said  it  has  been  customary  in  the  past  to  place 
considerable,  if  not  implicit,  reliance  upon  the  rubber  of  a  rubber- 
insulated  cable  The  experience  of  Mr.  Lincoln  has  been,  however, 
that  for  such  insulation,  rubber  is  not  reliable.  His  first  experience 
came  at  Niagara  Falls  some  years  ago.  At  the  time  of  raising  the 
voltage^un  the  Niagara- HulTalo  line  from  10,000  to  jo.ooo  volts,  a 
change  in  arrangements  made  necessary  the  rewiring  of  the  trans- 
former station  in  so  far  as  the  high-tension  end  was  concerned.  For 
this  purpi>se  there  was  used  a  wire  covered  with  a  first  grade  of 
rubber  insulation.  .A.  number  of  tests  were  made  on  short  sections, 
and  the  insulation  on  none  of  these  tests  broke  down  short  of  70,000 
volts.  ,\n  entire  reliance  was  pl.iccd  on  the  insulation  of  the  rubber 
and  no  particular  pains  were  taken,  therefore,  with  the  mountings. 
These  mountings  were  small  clamp  porcelains. 

Hetore  the  job  was  put  into  service  it  was  given  a  test  as  a  whole 
of  50,000  volts  for  ten  minutes  which  it  stood  perfectly.  After  one 
week  of  operating  on  20,000  volts,  three-phase,  two  breaks  occurred 
in  the  rubber  insulation.  The  normal  voltage  strain  on  this  insula- 
tion was  only  about  13,000  volts,  so  that  there  was  a  factor  of  safety 
of  at  least  five.  Both  the  break-downs  occurred  ai  the  mountings, 
where  in  order  to  get  to  the  ground  it  w^as  necessary  both  to  puncture 
the  rubber  and  pass  over  about  one  inch  of  porcelain  surface. 

It  has  always  been  noticed  that  whenever  any  conductor  is  brought 
near  the  surface  of  high-voltage  cable,  brush  discharge  of  more  or 
less  intensity  takes  place  at  the  surface  of  the  cable.  The  breaks 
in  the  insulation  are  almost  certainly  caused  by  some  chemical  action 
on  the  rubber,  caused  by  this  brush  discharge.  Whether  it  be  ozone 
or  nitric  acid  or  something  else  that  is  generated  by  this  brush 
discharge  is  not  material.  The  observed  fact  remains  that  this  brush 
discharge  causes  a  deterioration  of  the  rubber  of  the  cable  more 
or  less  rapid,  which  destroys  in  time  its  insulating  qualities.  In  this 
opinion  Mr.  Lincoln  said  he  was  confirmed  not  only  by  many  in- 
stances in  his  own  experience,  but  by  that  of  many  others  as  well. 

Another  instance  in  which  practically  the  same  action  occurred 
was  that  of  a  suburban  railway,  which  generated  power  at  a  central 
station  and  transmitted  it  at  20.000  volts,  three-phase,  to  a  number 
of  sub-stations.  The  high-tension  wiring,  both  in  the  central  and 
in  the  sub-stations,  was  composed  of  a  good  grade  of  rubber-covered 
wire,  incased  in  lead.  In  order  to  prevent  accidents  to  employees, 
it  was  thought  best  to  ground  the  lead  covering  of  the  cables.  In  this 
case  a  brush  discharge  took  place  on  the  insulation  of  the  cable  at  the 
point  where  the  lead  ended.  In  less  than  six  months  over  100  breaks 
occurred  at  various  points,  but  all  within  three  inches  of  the  point 
where  the  lead  casing  of  the  cable  ended.  The  cure  in  this  case  was 
to  remove  the  lead  entirely.  Since  that  has  been  done  very  little 
trouble  has  been  experienced. 

A  break-down  of  insulation  causing  cither  a  ground  or  short- 
circuit  is  injurious,  not  only  in  causing  an  interruption  to  service 
at  the  time,  but  also  in  giving  rise  to  electrical  surges. in  the  circuit 
which  throw  additional  strains  on  the  insulation  on  other  parts  of  the 
circuit. 

Thus,  a  break-down  in  one  part  of  the  system  may  cause  an  over- 
straining of  insulation  in  a  distant  part  of  the  same  system.  With 
electric  waves,  the  highest  potentials  will  occur  at  the  reflecting  points 
and  in  an  electrical  system  it  is  difficult  to  tell  where  these  reflecting 
points  are  going  to  be.  Further,  these  insulation  strains  are  not 
confined  to  the  high-tension  side  of  the  system.  A  transformer  may 
act  to  a  certain  extent  as  a  condenser,  and  the  sudden  discharge  of 
one  side  of  this  condenser  may  transmit  to  a  certain  extent  electric 
surges  to  the  other  side.  In  the  case  mentioned  above,  for  instance, 
where  more  than  100  break-downs  occurred  on  rubber-covered  cables, 
at  the  same  these  break-downs  were  occurring  on  the  high-tension 
side  of  the  circuit,  considerable  trouble  was  experienced  with 
the  apparatus  on  the  low-tension  side.  Instruments  on  the  low- 
tension  side  seemed  to  suffer  particularly.  A  number  of  breaks  oc- 
curred also  in  the  insulation  of  some  rotary  converters.  Since  the 
cause  of  the  high-tension  break-downs — the  lead  of  the  rubber- 
covered  cable — has  been  removed,  practically  no  trouble  has  been 
reported  from  the  low-tension  side. 

An   approved   method   of   doing  inside    wiring   is   to    mount   the 


xMiiiiK  Mil  iiiMil.iidi.  .11  III,  ^.l||,l  ili.iraeler  a^  would  be  used  if 
wiring  was  tu  be  expo>cd  to  the  weatlier.  The  rubber  itiMilator 
should  be  retained,  but  its  only  function  i.s  to  protect  employees  or 
others  in  case  of  a  casual  contact  with  the  wiring. 

It  seems  probable,  however,  that  the  Iosa  of  power  in  brush  dis- 
eharges  from  the  surface  of  the  conductom  as  well  as  the  disintc- 
grnling  elTect  that  this  brush  discharge  i*  likely  to  have  on  the 
metal  of  the  conductor,  will  place  a  limit  to  the  increase  of  voltage. 
.'\s  voltages  increase  it  becomes  more  and  more  diflieult  to  insulate. 
Insulation  of  the  line,  however,  is  not  the  only  thing.  The  in- 
sulation of  the  transformer  and  other  apparatus  attached  to  the 
line  must  also  be  considered. 

Lightning  is  another  source  of  trouble  to  the  transmission  super- 
inten<lent.  There  is  present  the  const.int  menace  that  the  unusual 
electrical  strains  caused  by  lightning  discharges  will  cause  breaks 
in  some  part  of  the  system's  insulation.  Lightning  arresters  prop- 
erly designed  and  properly  installed  will  take  care  of  a  great  deal 
of  such  trouble,  but  to  take  away  all  dangers  of  break-downs  from 
this  source  is  practically  impossible.  There  is  one  effect  from 
lightning  often  overlooked.  Lightning  storms  arc  usually  accom- 
panied by  rain  which  causes  the  insulators  all  along  the  line  to 
become  thoroughly  wet.  A  sudden  electric  strain  such  as  is  caused 
by  lightning  discharged  in  the  neighborhood,  is  very  apt  to  go 
to  ground  across  the  film  of  water  on  the  insulator  and  down  the 
pole,  instead  of  over  the  lightning  arresters  at  the  ends  of  the  line. 
In  other  words,  the  excess  of  potential  necessary  to  break  down  to 
earth  by  way  of  a  wet  insulator  and  pole  is  not  far  different  from 
that  necessary  to  break  over  the  lightning  arrester. 


New  York  Meeting  of  the  American  Electrochemical 
Society. 


The  following  arrangements  have  been  made  for  visits  during 
the  meeting  next  week  in  New  York  of  the  American  Electro- 
chemical Society:  For  Friday  afternoon  there  are  three  parties 
scheduled.  Party  A  will  leave  the  Chemists'  Club,  108  West 
Fifty-fifth  Street,  at  2  P.  M.,  and  arrive  at  the  office  of  Will- 
young  &  Gibson  Company,  40  West  Thirteenth  Street,  about 
2.30;  leave  at  3  P.  M.,  for  Crocker-Wheeler  Electric  Works  at 
Ampere,  N.  J.,  taking  Christopher  Street  Ferry  at  3.30,  arrW- 
ing  at  4.20,  and  returning  at  5.25  train  to  New  York.  Party  B 
will  leave  at  2  P.  M.,  arrive  at  Sawyer-Man  Electric  Company's 
works,  510  West  Twenty-third  Street,  at  2.30;  leave  at  3.30, 
arriving  at  Eimer  &  .\mends  (special  exhibit).  Third  Avenue 
and  Eighteenth  Street,  at  3.45;  leave  at  4.15,  arriving  at  Cooper 
Union,  Third  Avenue  and  Eighth  Street  at  4.30.  Party  C  will 
leave  at  2  P.  M.,  arrive  at  U.  S.  Electro-Galvanizing  Company, 
9  Park  Avenue,  Brooklyn,  at  3  P.  M.;  leave  3.30,  and  arrive 
Brooklyn  Navy  Yard  at  4  P.  M.  Two  parties  are  scheduled  for 
Saturday  afternoon,  April  18.  Party  A  will  leave  at  2  P.  M.,  ar- 
rive at  New  York  Edison  Station,  Thirty-eighth  Street  and  East 
River,  at  2.30;  leave  at  3  P.  M.,  arrive  at  Manhattan  Railway 
Company  power  house.  Seventy-fourth  Street,  at  3.30 :  leave  at 
4  P.  M.,  arrive  at  power  house  of  Metropolitan  Street  Railway 
Company,  Ninety-sixth  Street  and  First  .Avenue,  at  4.15;  leave 
at  4.15  for  Columbia  College,  West  ii6th  Street.  Party  B  will 
leave  at  2  P.  M.  to  inspect  the  Rapid  Transit  tunnel  at  Fifty- 
ninth  Street  and  Broadway,  leaving  at  3  P.  M.  for  Columbia 
College. 

On  Thursday  evening  there  will  be  a  banquet  at  the  German 
Liederkranz  clubhouse,  in  East  Fifty-eighth  Street,  at  which 
the  following  gentlemen  will  be  guests:  Dr.  Walther  Nernst, 
Gottingen,  Germany :  Mr.  T.  J.  Baker,  president  of  the  American 
Chemical  Society;  Mr.  Charles  F.  Scott,  president  of  the  Ameri- 
can Institute  of  Electrical  Engineers:  Dr.  William  McMurtrie, 
president  of  the  Chemists'  Club,  New  York  City;  Mr.  James  M.  " 
Dodge,  president  of  the  American  Society  of  Mechanical  Engi- 
neers; Mr.  V.  Coblentz,  president  of  the  New  York  section  of 
the  Society  of  Chemical  Industry;  Dr.  A.  R.  Ledoux,  president 
of  the  American  Institute  of  Mining  Engineers ;  Mr.  F.  A. 
Ringler,  president  of  the  German  Liederkranz;  Dr.  H.  W.  Riley, 
chief  chemist  of  the  Agricultural  Department,  Washington,  D. 
C,  and  Prof.  Samuel  Sheldon,  president  of  the  New  York  Elec- 
trical Society.  A  musical  programme  for  the  occasion  has  been 
arranged  by  Mr.  Carl  Schlegel.  of  the  German  Liederkranz,  as- 
sisted by  Mrs.  Annie  Eisen.     Ladies  will  be  at  the  banquet. 
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Six  Niagara  Power   Installations  Under  Way— A  Mill- 
ion Horse  Power  to  be  Developed  at  Niagara 
Falls. 


Bv  Frank  C.  Perkins. 

SIX  great  power  companies  arc  now  installing  or  preparing  to 
install  power  plants  on  the  American  and  Canadian  sides  of 
Niagara  River,  having  a  total  ultimate  capacity  of  over  one 
million  horse-power.  While  a  large  part  of  this  power  will  be  util- 
ized by  manufacturing  plants  and  electrochemical  industries  in  the 
neighborhood  of  the  Falls  as  well  as  transmitted  to  Buffalo,  Toronto 
and  other  cities  within  a  radius  of  100  miles,  it  is  hard  to  conceive  of 
a  market  sufficiently  great  for  so  vast  amount  of  power  without  taking 
advantage  of  long-distance  electric  power  transmission.  There  seems 
to  be  little  doubt  but  that  Buffalo  and  the  other  cities  will  ultimately 
obtain  power  at  very  low  rates,  as  competition  will  doubless  be  severe 
when  all  of  the  large  power  plants  are  in  operation. 

A   new   electric   lighting  company   has   just   been   incorporated   at 


Power  Company.  From  thirty  to  fifty  million  dollars  capital  will 
be  reciuired  to  carry  on  these  gigantic  power  developments  at  Niagara 
Falls,  more  than  half  of  which  has  already  been  expended  or  is  being 
expended  in  present  installations. 

The  power  installations  below  the  falls  will  include  those  of  the 
Ontario  Power  Company  on  the  Canadian  side,  near  the  Horseshoe 
Falls,  and  the  Niagara  Falls  Hydraulic  Power  &  Manufacturing 
Company  below  the  bridge  not  far  from  the  Whirlpool  Rapids.  The 
president  of  the  Ontario  Power  Company  is  John  J.  Albright,  of 
liuffalo,  and  this  company  has  a  franchise  and  agreement  with  the 
Canadian  Commissioners  of  Victoria  Park  for  the  development  of 
power.  The  8oo-ft.  dam  of  this  company  extends  out  into  the  river 
through  seven  or  eight  feet  of  swift-running  water.  The  power  sta- 
tion will  be  located  in  the  gorge  below  the  falls  at  the  water's  edge, 
and  will  be  continually  in  the  spray  from  the  falls.  The  penstocks 
will  run  through  tunnels  in  the  cliff  and  be  fed  from  supply  pipes 
about  18  ft.  in  diameter  through  the  park,  finally  passing  down  to 
the  turbines  in  the  power  house,  the  site  of  which  is  now  being  ex- 
cavated below  the  fails. 
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Albany  to  operate  in  Buffalo,  and  in  the  towns  of  Tonawanda,  Chcek- 
towaga  and  West  Seneca,  Erie  County.  It  is  known  as  the  Frontier 
Electric  Lighting  Company  and  has  a  capital  stock  of  $800,000.  It  is 
said  to  be  closely  connected  with  the  interests  of  the  Buffalo  Gas 
Company,  and  among  the  directors  are  mentioned  Alex.  C.  Humph- 
reys, Franklin  D.  Locke,  Frederick  Strauss,  Robert  L.  Fryer,  Stephen 
Peabody  and  William  Riselay,  of  Buffalo  and  New  York.  That  the 
plans  of  the  new  company  include  the  use  of  a  large  portion  of  the 
new  power  about  to  be  generated  at  Niagara  Falls  can  hardly  be 
•doubted. 

A  new  power  company  known  as  ilic  Toronto  Power  Company 
has  made  application  to  the  Victoria  Park  Commission  for  a  fran- 
chise, and  it  w'ls  approved  by  that  body  after  which  it  was  referred 
to  the  Ontario  Cabinet.  There  is  little  doubt  that  the  franchise 
will  be  granted,  which  will  make  three  power  companies  on  the  Cana- 
dian side  and  three  upon  the  American  side  of  the  river.  The 
Toronto  company  asks  for  a  franchise  to  build  a  power  house  between 
the  sites  of  the  Ontario  Power  Company  and  the  Canadian  Niagara 


In  addition  to  the  Toronto  Power  Company  now  asking  a  fran- 
chise, the  Ontario  Power  Company  is  preparing  for  an  ultimate 
output  of  400,000  hp,  of  which  50,000  hp  is  under  construction.  The 
Canadian  Niagara  Power  Company  has  its  first  wheel  pit,  power 
house  and  tunnel  well  under  way,  which  when  completed  will  have  a 
capacity  of  110,000  hp,  with  a  possible  enlargement  to  double  this 
output. 

The  Ontario  Power  Company,  instead  of  having  a  surface  canal, 
will  convey  its  water  through  large  pipes  nearly  20  ft.  in  diameter, 
covered  as  they  pass  through  the  park  and  over  the  bank  to  a  power 
house  in  the  gorge  below  the  Horseshoe  Falls.  This  company  has 
run  a  cofferdam  out  into  the  Niagara  River  and  down  this  stream 
above  the  Dufferin  Islands  about  800  ft.,  thus  directing  the  water 
during  construction,  after  which  it  will  be  restored  again  to  this 
section. 

On  the  American  side  the  Lower  Niagara  River  Power  Companj- 
has  recently  secured  from  the  State  of  New  York  a  franchise  to 
(Icxelop  200.CCO  hp,  and  the  new  power  house  of  the  Niagara  Falls 
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Powri  Coinpiiiiy  m  connection  wiili  powor  lioiisc  No.  I  will  make  a 
tout  of  105,000  hp,  which  will  be  avnilabic  with  the  present  tunnel,, 
whicli  JN  7,«H)ii  ft.  long,  iuul  passes  under  the  City  ol  Niagara  l*all«. 

Tlir  present  I.ukc  power  canal  and  the  two  11-it.  and  S  (l.  penstocks 
of  the  Niagara  halls  Hydraulic  I'ower  &  Manufacturing  Company 
are  now  supplying  water  for  turbines  of  from  .^o.cxxi  to  .jo.cjiX)  hp, 
and  with  the  enlargements  contemplated  and  now  under  way,  the 
outptit  will  exceed  100,000  hp. 

The  six  great  power  companies,  three  of  which  will  operate  plants 
on  one  side  nnti  there  on  the  other  side  of  the  river,  will  thus  control 


FIG.  2. — POWER  HOUSE  NO.  2,  NI.\GAR.\  FALLS  POWER  CO. 

a  million  hp  of  energy  in  the  near  future  without  seriously  drawing 
upon  the  power  which  Niagara  is  estimated  to  be  capable  of  de- 
veloping. 

The  Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company, 
whose  secretary  and  treasurer  is  Mr.  A.  Schoelkopf,  has  a  grant  for 
125,000  hp.  and  the  canal  through  the  City  of  Niagara  Falls  is  being 
widened  and  deepened  for  increasing  the  capacity  of  the  plant,  work 
being  carried  on  both  night  and  day.  Power  house  No.  i  at  the  edge 
of  the  river  below  the  bank  on  the  American  side  now  has  in  operation 
five  double  discharge  turbines  of  2,900  hp  each,  operating  at  a  speed 
of  250  r.p.m.,  one  of  2,800  hp  and  four  of  2,300  hp  each.  The  three 
i,6so-hp,  double-discharge  turbines  operate  at  the  same  speed  as  those 
mentioned  above,  while  a  1,900-hp,  double-discharge  turbine  is  in 
operation  at  a  speed  of  300  r.p.m.  Two  Lombard  and  two  Ellicott 
governors  are  used  for  controlling  the  speed  on  four  of  the  turbines. 

The  electrical  generators  are  all  directly  connected  to  the  horizontal 
turbine  shafts.  Eighteen  of  these  generators  are  owned  by  the  Pitts- 
burg Reduction  Company,  and  the  direct  current  which  is  generated 
at  300  volts  is  used  for  reducing  aluminum  from  the  ore.  Six  of 
these  machines  are  of  560-kw  capacity,  four  are  of  i,ooo-kw-  and  eight 
of  these  dynamos  have  an  output  of  750  kw. 

The  three  i,ooo-kw,  direct-current  machines  supplying  current  to 
the  Acker  Process  Company  at  325  volts,  as  well  as  the  two  87S-kw, 
175-volt  machines  used  by  the  National  Electrolytic  Company,  are 
owned  by  the  power  company.  This  is  also  true  of  the  200-k\v  con- 
tinuous-current dynamo  supplying  current  at  135  volts  for  the  Ver- 
milion Chemical  Company. 

In  addition  to  the  above  electrical  equipment  for  electrochemical 
work,  two  560-kw,  direct-current,  550-volt  generators  are  used  for 
supplying  current  for  electric  railway  and  power  purposes,  and  one 
750-kw  alternator  generates  current  at  2,200  volts  and  125  cycles  and 
is  owned  by  the  Buffalo  &  Niagara  Falls .  Electric  Light  &  Power 
Company. 

A  new  power  station  has  been  started  on  the  American  side  of  the 
river  near  the  water's  edge  in  the  gorge  below  the  falls  by  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company.  This 
power  station  will  be  capable  of  developing  80,000  hp,  or  more  than 
double  that  of  the  present  power  plant  owned  by  this  company.  It  is 
being  installed  several  hundred  feet  below  the  present  power  house, 
the  pit,  penstock  and  interior  of  which  are  seen  in  the  accompanying 
illustrations.  The  water  will  be  taken  from  the  canal  which  passes 
through  the  city  of  Niagara  Falls.  This  canal  basin  will  be  in- 
creased in  width  to  50  ft.  and  in  length  by  about  500  ft.  toward  the 
north,  and  it  will  also  be  deepened  to  supply  the  required  amount  of 
water. 


.'\it  in  the  prchrnt  power  hoUHc  No.  1,  the  penstocks  will  pass  over 
the  clifT  and  down  the  face  <>f  the  high  bank  to  the  turbines  below,  but 
it  is  stated  that  several  penstocks  will  be  employed,  each  serving  a 
single  turbine,  instead  of  one  penstock  serving  several  comparatively 
smaller  turbines  ns  iti  the  present  plant.  The  turbines  are  to  be  of 
the  horizontal  type  and  the  units  will  be  of  8,orx>  hp  each,  trn  being 
necessary  to  complete  the  installation  as  planned.  Mr.  Wallace  C. 
Johnson,  who  is  the  consulting  hydraulic  engineer  in  charge  of  the 
work  of  the  Niagara  Falls  Hydraulic  I'ower  &  Mamifacturnig  Com- 
pany, has  had  a  vast  amount  of  experience  in  this  work,  having  acted 
in  the  same  capacity  in  connection  with  the  former  installation  of 
this  company,  as  well  as  the  great  plant  of  the  Shawinigan  Falls 
Power  Company,  in  Canada. 

The  penstocks  of  the  Niagara  Falls  Hydraulic  Power  &  Manufac- 
turing Company,  which  connect  the  power  canal  with  the  turbines 
in  generating  station  No.  i  below,  are  8  ft.  and  ir  in.  in  diameter  and 
were  constructed  by  Struthers,  Wells  &  Co.  These  two  penstocks 
supply  the  water  for  five  new  turbines  built  by  I.  P.  Morris  &  Co., 
.IS  well  as  five  Jonval-Geyelin  turbines  and  four  Leffel  turbines. 
These  wheels  have  capacities  up  to  3,000  hp  each,  the  total  output 
of  the  power  house  being  from  35,000  to  40,000  hp. 

The  effective  head  of  the  hydraulic  power  plani  is  216  ft.  and  the 
■-nrface  canal  has  only  a  loss  of  2  ft.  head,  while  it  is  stated  that 
ilie  loss  of  head  in  the  tunnel  of  the  Niagara  Falls  Power  Company 
is  about  50  ft.  The  surface  power  canal  supplying  this  power  house 
below  the  cliff  passes  through  the  City  of  Niagara  Falls  and  is  4,400 
ft.  long;  its  present  width  is  between  250  and  300  ft.  near  the  entrance, 
narrowing  to  100  ft.  for  half  a  mile  and  then  again  narrowing  to  about 
75  ft.  It  discharges  into  a  basin  about  300  ft.  from  the  edge  of  the 
cliff,  which  is  about  400  ft.  long  and  about  75  ft.  wide,  running 
parallel  with  the  gorge ;  as  the  canal  is  enlarged  this  basin  may  be  in- 
rreaspil   to   loO  ft.   in    width,   its   depth   being  from   8  to   14   ft.     The 


KlU.     3. — PEXSTOCK     UNDEii     CONSTRUCTION,     NIAGARA     FALLS 
HYDRAULIC  POWER   &    MFG.    CO. 

water  from  this  basin  is  used  for  operating  the  various  turbines  along 
the  bank  in  the  various  mills  as  well  as  for  supplying  the  water 
to  the  two  ii-ft.  and  one  8-ft.  penstocks  of  the  electric  generating 
power  station  below  the  bank. 

The  power  house  of  the  Niagara  Falls  Hydraulic  Power  &  Manu- 
facturing Company  is  constructed  of  stone  and  steel.  The  original 
8-ft.  penstock  was  constructed  several  years  ago  and  supplies  water 
to  four  Leffel  wheels,  each  having  a  capacity  of  2,250  hp.  To  three 
of  these  turbines  are  direct-connected,  direct-current  generators  sup- 
plying current  for  the  reduction  of  aluminum  at  the  plant  of  the 
Pittsburg    Reduction    Company    on    the    upper    bank.      The    fourth 
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turbine  of  this  set  drives  two  generators,  one  of  which  supplies 
current  for  the  Lewiston  &  Youngstown  Railway  and  various  power 
users,  and  tiic  other  operates  the  Niagara  Falls  &  Lewiston  or  Great 
Gorge  Railway. 

The  original  power  house  was  increased  in  size  to  120  ft.  in  length 
and  100  ft.  in  width,  and  five  additional  turbines  of  the  Jonval- 
Geyelin  type  were  installed,  each  of  from  2,500  to  3,000  hp.  These 
turbines  are  fed  by  the  first  ii-ft.  penstock,  which  has  a  capacity  of 
12,500  hp.  It  is  connected  with  the  forebay  by  an  elliptical  bell  mouth 
and  is  carried  out  from  the  cliff  horizontally  for  a  distance  of  about 
50  ft.  and  then  drops  vertically  to  the  power  house  a  distance  of 
200  ft. 

The  penstock  varies  in  thickness  from  ->t,  in.  to  ij^  in.  and  an  air 
chamber  is  provided  to  act  as  a  cushion  preventing  severe  shocks  from 
the  vertical  movement  of  such  a  great  quantity  of  water.  It  passes 
horizontally  beneath  the  power  house  floor  and  is  connected  with  a 
series  of  five  60-in.  hydraulic  valves  connecting  the  turbines  with  the 
penstocks.  The  discharge  pipes  from  the  turbines  project  laterally 
and  then  downward,  connecting  with  the  draft  tubes.  By  means  of 
these  draft  tubes,  which  are  nearly  23  ft.  in  diameter,  the  effective 
head  of  the  turbines  is  largely  increased  and  this  method  has  also 
been  adapted  in  the  new  power  house  of  the  Niagara  Falls  Power 
Company,  resulting  in  an  output  of  55,000  hp  in  the  new  power  house 
from  the  same  amount  of  water  which  gives  50,000  hp  in  the  old 
plant  using  the  other  style  of  turbines  without  the  draft  tube. 


side  of  the  canal  are  somewhat  different  from  those  mentioned  above, 
as  they  are  of  the  internal  discharge  type  utilizing  draught  tubes  and 
thus  increasing  the  head  by  about  ten  per  cent.  There  are,  therefore, 
to  be  II  turbines  installed  in  power  house  No.  2,  each  of  a  capacity 
of  5,000  hp,  and  to  be  built  by  the  same  manufacturers,  I.  P.  Morris 
&  Co.,  of  Philadelphia.  These  turbines  were  designed  by  Escher, 
Wyss  &  Co.,  of  Zurich,  Switzerland,  who  also  designed  the  io,ooo-hp 
turbines  for  the  Canadian  Niagara  Power  Company.  The  first  six 
governors  were  built  by  A.  Falkenau,  of  Philadelphia,  and  are  of 
the  hydraulic  oil  pressure  type  built  by  the  Swiss  engineers  last  men- 
tioued. 

Each  of  the  11  units  develops  5,000  hp  with  a  turbine  speed  of  250 
r.p.m.  The  regulation,  it  is  said,  will  be  very  close  with  the  new 
oil-pressure  governors,  not  exceeding  5  per  cent.,  with  a  load  varia- 
tion of  100  per  cent,  and  much  smaller  variations  for  smaller  changes 
in  load. 

The  water  from  the  turbines  of  both  power  houses  is  carried  away 
by  a  tunnel  over  7,000  ft.  long  passing  under  the  City  of  Niagara 
Falls  and  emptying  into  the  river  below  the  falls  at  the  base  of  the 
cliffs  near  the  abutments  of  the  upper  arch  bridge.  The  wheel  pit 
of  power  house  No.  2  was  constructed  by  the  National  Contracting 
Company.  The  pit  is  iSyi  ft.  wide  and  about  180  ft.  deep  and  464  ft. 
long.  The  forebay  is  40  ft.  wide  and  extends  along  the  length  of  the 
building.  The  new  Francis  inward  discharge  turbines  for  the  oper- 
ation of  exciters  will  operate  under  a  head  of  145  ft.,  and  four  of 


Fig.  4. — Generating  Room,  Ni.agara   Falls   Hydraulic  Power  &   Mtg.  Co.,  Power  House  No.  i. 


The  Jonval-Geyelin  turbines  in  the  power  house  below  the  cliff 
each  weigh  nearly  five  tons;  the  wheels  are  made  of  bronze  and  are 
located  in  the  draught  tube  casing  one  on  each  side.  There  are  34 
buckets  on  the  runners  with  a  total  area  of  140  sq.  in.,  while  the  guide 
wheel  has  20  runners  of  about  150  sq.  in.  total  area. 

The  water  for  the  Niagara  Falls  Power  Company's  plant  above  the 
falls  is  taken  from  the  upper  river  and  led  to  both  power  houses 
No.  I  and  No.  2,  by  a  canal  250  ft.  wide,  12  ft.  deep  and  about  1,700 
ft.  long,  seen  in  an  accompanying  view  of  the  new  power  house.  It 
is  of  a  capacity  sufficient  for  the  105,000  hp  to  be  developed  in  the 
two  power  stations.  Power  house  No.  i  covers  a  wheel  pit  20  ft.  wide 
and  178  ft.  deep  with  a  length  of  more  than  400  ft.  There  are  ten 
penstocks  in  this  wheel  pit  each  about  8  ft.  in  diameter,  supplying 
water  to  10  double  Fourneyron  turbines  built  by  I.  P.  Morris  &  Co. 
and  designed  by  Faesch  &  Picard,  of  Geneva,  Switzerland.  Each  of 
these  turbines  delivers  5,000  hp  under  a  head  of  136  ft.  and  a  speed 
of  250  r.p.ni.  These  wheels  discharge  at  full  load  430  cubic  ft.  of 
water  per  second,  entering  between  the  wheels,  about  half  rising  and 
rushing  out  through  the  upper  wheel,  and  the  rest  passing  down- 
wards operates  the  lower  wheel.  The  water  rising  to  the  upper 
turbine  supports  a  portion  of  the  weight  of  the  shaft  and  moving  parts 
connected  with  it,  varying  according  to  the  position  of  the  gates. 

The  new  turbines  installed  in  power  house  No.  2  on  the  opposite 


these  are  already  in  place.  The  first  six  turbines  in  the  new  power 
house  are  directly  connected  to  vertical  two-phase  external  revolving 
field  generators  of  the  same  general  type  as  those  in  power  house 
No.  I  with  certain  modifications  as  to  ventilation,  means  for  carrying 
the  exciting  current  to  the  field  coils,  and  other  changes.  The  re- 
maining five  turbines  will  drive  vertical  generators  having  internal 
revolving  fields.  At  the  bottom  of  the  wheel  pit  a  chamber  is  ex- 
cavated which  is  supplied  with  vertical  turbines  driving  direct-current 
generators  as  exciters ;  these  machines  also  supply  current  for  lighting 
and  operating  direct-current  motors  about  the  power  house.  Each 
of  the  four  exciter  turbines  operates  at  a  speed  of  750  r.p.m.,  arid  is 
controlled  by  a  separate  governor.  The  discharge  water  from  wheel 
pit  No.  2  is  carried  by  a  6oo-ft.  extension  of  the  main  tunnel.  This 
tunnel,  which  has  a  capacity  of  100,000  hp,  was  recently  tested  by 
allowing  the  full  power  from  station  No.  i  to  pass  through  with  10 
turbines  running  and  additional  water  from  wheel  pit  No.  2  sufficient 
to  develop  the  full  power  capacity  of  the  tunnel.  The  test  was  satis- 
factory in  every  way.  The  discharge  water  from  the  two  wheel  pits 
attained  such  a  velocity  in  its  flow  to  the  tunnel's  mouth  below  the 
falls,  that  it  shot  across  the  entire  river  to  the  Canadian  side  of  the 
stream.  The  tunnel  was  carefully  inspected  and  found  to  be  in  good 
condition  after  several  years'  operation  of  the  power  plant  No.  i. 
The   hydraulic   installation   on   the   Canadian   side,   being    developed 
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by  llu-  L.iii.kIi.iii  Ni.ig.iiu  ro\vcr  Loiii|iuii>  will  utiluc  the  s.-mc  gcn- 
critl  !tclicnic  u&  lias  brcii  to  successfully  carried  uut  by  tlir  Niaguiu 
Falls  I'owcr  Ciniipaiiy  011  the  American  Mile.  That  is,  the  waici  will 
be  first  led  iiitu  a  canal,  carried  by  penstocks  vertically  to  a  <lopth  of 
nearly  .tio  It.  and  the  di>cliargc  water  carried  away  from  the  uirbines 
which  will  have  draught  tubes,  by  a  tunnel  connecting  the  wheel  pit 
with  the  river  below  the  tails. 

The  new  power  development  of  the  Canadian  Niagara  Power  Com- 
pany is  well  under  wny  and  an  initial  development  of  five  io,ooo-hp 
units  will  be  employed  in  this  plant,  the  generators  supplying  a  cur- 
rent of  11,000  volis  directly  from  the  armature  windings.  The  cur- 
rent designed  lor  trnnsmission  to  Toronto  will  be  raised  to  (Vi.ooo 
volts  and  transmitted  over  a  line  about  90  miles  long,  which  will  be 
constructed  probably  of  bare  aluminum  cable  on  account  of  its  com- 
parative lightness,  thus  requiring  fewer  poles.  The  power  can  be 
supplied  by  either  the  Canadian  or  the  American  stations,  accordinn 
to  the  arrangements  of  connections  between  the  plants. 

The  president  of  the  Canadian  Niagara  Power  Company  is  Mr. 
W.  H.  Ueatty,  Mr.  William  H.  Rankine  is  vice-president  and  treas- 
urer, and  Mr.  A.  Monro  Gricr,  K.  C,  is  secretary  and  solicitor.  This 
company  is  associated  with  the  Niagara  Falls  Power  Company, 
whose  plant  is  on  the  American  side.  This  new  Canadian  plant  will 
have  a  feeder  forebay  300  ft.  long  and  280  ft.  wide,  the  depth  being 
IS  ft.  at  low  water.  A  five-span  stone  arch  bridge  60  ft.  wide  will 
span  this  forebay ;  each  arch,  which  will  cover  about  50  ft.  and  be 
built  of  steel  and  concrete,  will  carry  two  tracks  for  the  electric  rail 
way  of  the  International  Railway  Company,  as  well  as  a  highway  and 
sidewalks. 

The  wheel  pit  which  will  contain  the  penstocks  and  turbines  is 
to  be  570  ft.  long  and  21  ft.  wide,  with  a  total  depth  of  170  ft.  The 
method  adopted  tor  the  power  development  of  the  Horseshoe  Falls 
by  the  Canadian  Niagara  Power  Company,  is  similar  to  that  of  the 
Niagara  Falls  Power  Company  on  the  American  side.  The  forebay 
supplies  the  water  to  a  wheel  pit  nearly  200  ft.  deep,  which  contains 
the  turbines  and  penstocks,  while  a  tunnel  is  employed  to  carry  the 
water  away  from  the  turbines  as  a  tail  race. 

The  wheel  pit  of  the  first  section  of  the  power  house  constructed 
will  be  270  ft.  long,  and  about  three-fourths  of  the  depth  has  already 
been  reached  by  the  contractors,  Dawson  &  Riley,  of  St.  Catharines, 
who  are  also  constructing  the  large  forebay.  From  the  north  end  of 
the  wheel  pit  a  i6-ft.  canal  500  ft.  long  is  to  be  constructed  as  an 
ice  run,  and  as  several  feet  fall  with  be  allowed,  a  good  current  will 
result  between  the  mouth  and  the  entrance;  gates  will  regulate  the 
flow  from  the  forebay.  Contractor  A.  C.  Douglass  is  making  good 
headway  with  the  tunnel,  shaft  and  portal,  the  former  being  18  ft. 
wide  and  25  ft.  high.  This  tunnel  is  nearly  half  a  mile  in  length  and 
will  be  lined  with  brick  and  concrete,  several  million  brick  being 
employed  in  this  work. 

The  penstocks  in  the  power  plant  of  the  Canadian  Niagara  Power 
Company  will  be  a  trifle  over  10  ft.  in  diameter  and  the  main  shaft, 
which  connects  the  turbines  and  generators  running  vertically  in  the 
wheel  pit,  is  to  be  40  in.  in  diameter. 

The  first  installation  will  consist  of  five  turbines  built  after  de- 
signs by  Escher,  Wyss  &  Co.,  of  Zurich,  Switzerland,  each  having  a 
capacity  of  10,000  hp.  under  a  fall  of  158  ft.  Eventually  this  will  be 
increased  to  110,000  hp  by  the  addition  of  six  more  such  turbines. 
It  is  stated  that  the  weight  of  all  of  the  revolving  parts  will  be 
carried  by  a  water  balancing  piston,  the  lower  wheel  forming  another 
balancing  piston.  The  turbines  are  estimated  to  use  each  885  cubic 
feet  of  water  per  second.  The  turbines  are  to  be  directly  connected 
to  three-phase  vertical  generators  of  the  internal  revolving  field 
type.  These  machines  are  being  constructed  by  the  General  Electric 
Company  and  will  supply  three-phase  currents  at  11,000  volts  and  25 
cycles.  The  turbines  will  drive  the  generator  fields  at  a  speed  of 
250  r.p.m.,  the  weight  being  about  80  tons.  The  power  house  is  to  be 
equipped  with  two  electrically-driven  cranes  of  100,000  pounds 
capacity  each. 

The  power  plant  of  the  Canadian  Niagara  Power  Company  is 
located  about  a  third  of  a  mile  above  the  Horseshoe  Falls  in  Victoria 
Park.  This  company  is  closely  allied  to  the  Niagara  Falls  Power 
Company  and  its  plant  is  similar  in  construction  to  that  of  this  com- 
pany on  the  American  side,  including  an  intake  canal,  a  discharge 
tunnel  and  wheel  pits  nearly  200  ft.  deep. 

While  the  generators  on  the  Canadian  side  will  be  of  the  three- 
phase  type  and  of  11,000  volts,  and  those  on  the  American  side  are 
two-phase  machines  supplying  current  at  2,200  volts,  still  provision  is 


made  lor  oiierutmg  the  iiilne  n>'>I(-iii  m  parallel  on  both  iidcii  of  the 
river. 

I'or  the  traiixiiiitsiuii  ol  power  in  'ionuito,  which  is  nearly  90 
miles  from  tlie  power  house  ol  the  Canadian  Niag.ira  I'owcr  Com- 
pany, 00,uoo  volts  will  be  employed  and  several  hundred  cities  and 
small  towns  will  be  served  by  ihc  traiisniission  line  through  this 
section  of  the  Province  of  Ontario. 

The  11,000-volt,  three-phase  currents  fmm  the  power  house  will 
be  utilized  at  this  v(jltagc  for  power  distribution  111  and  about  the 
Canadian  city  of  Niagar.i  l''alls,  and  the  current  may  also  be  used 
on  the  American  side  if  desired,  as  the  two  power  houses  will  be  con- 
nected by  triple  conductor  cables  carried  over  the  Niagara  River  on 
the  upper  arch  bridge. 

The  American  two  phase  generators  and  the  Canadian  three-phase 
generators  will  be  arranged  to  be  C(.innccted  in  parallel  by  means  of 
the  Scott  system  of  two-phase,  three-phase,  step-down  transformers. 
By  this  arrangement  the  two-phase,  2,200-volt  current  from  the 
.'\merican  power  plant  can  be  raised  to  11,000  volts  and  changed  to  a 
three-phase  current  at  the  same  time  by  the  step-up  transformation 
.ind  transmitted  across  to  the  Canadian  plant  tiirough  triple-con- 
ductor cables  on  the  bridge.  It  can  thus  be  used  directly  in  parallel 
with  the  Canadian  high-pressure  machines  when  they  require  assist- 
ance for  the  local  distribution,  or  it  can  be  raised  by  the  step-up 
transformers  to  60,000  volts  for  helping  out  on  the  long-distance 
transmission  line  if  necessary. 

In  the  same  way  the  Canadian  machines  may  be  made  to  assist  on 
a  heavy  load  on  the  American  side  by  a  reverse  transformation,  sup- 
plying the  power  users  on  the  American  side  in  parallel  with  the  two- 
phase  machines  at  2,200  volts,  or  raised  to  22,000  volts,  three-phase 
for  the  American  transmission  lines  to  Buffalo,  Tonawanda  or  Lock- 
port,  if  desired. 

The  Canadian  three-phase,  io,ooo-hp  generators  are  similar  in  con- 
struction to  the  new  generators  to  be  used  on  the  last  five  units  of 
power  house  No.  2  on  the  American  side,  both  having  internal  re- 
volving fields  and  external  stationary  armatures. 

The  Ontario  Power  Company  will  install  its  plant  on  the  Canadian 
side  below  the  falls,  carrying  the  water  over  the  bank  to  the  turbines 
below  by  a  system  similar  to  that  of  the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company  on  the  American  side. 

It  may  be  of  interest  to  note  the  difference  in  construction  of  the 
electrical  apparatus,  including  the  generators,  switchboards  and  other 
apparatus  in  these  various  plants,  due  largely  to  the  different  methods 
einployed  in  developing  the  energy  by  the  hydraulic  turbines.  The 
owners  of  the  Niagara  plants  above  the  falls  using  the  vertical  tur- 
bines must  necessarily  employ  vertical  electrical  generators,  while 
those  power  companies  using  horizontal  shaft  turbines  below  the  falls 
utilize  electrical  generators  very  similar  to  those  employed  in  steam 
engine  practice  for  large  power  plants. 

An  accompanying  illustration  shows  the  hydraulic  arrangement  of 
the  penstocks  and  horizontal  turbines,  which  are  directly  connected  to 
both  alternating  and  direct-current  machines  having  horizontal  sl:„.'ts 
and  armatures  as  installed  at  the  present  power  house  of  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company. 

In  the  power  plant  of  the  Niagara  Falls  Hydraulic  Power  &  Man- 
ufacturing Company,  below  the  falls,  the  generator  supplying  current 
for  the  Buffalo  &  Niagara  Falls  Electric  Light  &  Power  Company, 
which  is  located  in  the  power  house  below  the  cliff  on  the  .American 
side,  is  a  single-phase  machine  of  high  frequency.  It  has  a  capacity 
of  700  kw  and  generates  current  at  125  cycles  and  2,200  volts.  This 
machine  is  direct-connected  to  one  end  of  the  turbine  shaft,  which 
drives  it  at  a  speed  of  250  r.p.m. 

A  General  Electric  14-pole,  direct-current  machine  is  directly  driven 
by  the  turbine  shaft  supplying  a  current  of  5.000  amp.  at  175  volts, 
which  is  used  for  electrochemical  work  in  the  chlorate  of  potash  plant. 
This  machine  has  a  capacity  of  875  kw,  or  about  1,200  hp,  and  the 
current  isw  conducted  over  aluminum  cables,  a  portion  of  which  is  bare 
and  the  balance  well  insulated  where  leakage  is  liable  to  occur. 

Of  the  four  Leffel  turbines  supplying  2,250  hp  each,  three  are  di- 
rectly connected  to  six  direct-current  multi-polar  machines  for  sup- 
plying current  to  the  Pittsburg  Reduction  Company  for  use  in  the 
electric  furnaces  for  producing  aluminum.  The  current  is  conducted 
on  aluminum  bars  up  the  side  of  the  ii-ft.  penstock  to  the  aluminum 
building  on  the  upper  bank. 

The  fourth  LeflFel  wheel  drives  two  direct-current  machines  which 
■jupply  current  for  various  pcwer  users  as  well  as  to  the  Lewiston 
&  Vounsstown  Electric  Rai'ivav  and  the  Niagara  Falls  &■  L<?,viston 
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or  Great  Gorge  road.  A  200-kvv  generator  of  the  General  Electric, 
direct-current,  shunt-wound  type  supplies  current  at  135  volts  for  use 
in  the  manufacture  of  chromium  by  the  Alloy  Smelting  Company. 
This  generator  is  driven  by  a  turbine  receiving  its  water  from  the  8-fl. 
penstock. 

Of  the  five  Jonval-Geyelin  turbines  supplied  from  the  1 1 -ft.  pen- 
stock and  ranging  in  capacity  from  2,300  to  3,000  hp,  two  are  directly 
connected  to  7S0-kw  multi-polar  generators  supplying  current  of 
3,000  amp.  each  at  300  volts.  The  current  from  these  machines  is 
used  for  the  reduction  of  aluminum  by  the  Pittsburg  Reduction 
Company. 

Three  i,ooo-kw  machines  are  operated  by  Jonval-Geyelin  turbines 
and  deliver  current  to  the  plant  of  the  Acker  Process  Company,  and 
a  5,000-anip.  generator  supplies  current  to  the  National  Electrolytic 
Company.  The  current  generated  by  the  machines  driven  by  the  new 
turbines  built  by  the  I.  P.  Morris  Company  will  be  used  by  various 
manufacturing  concerns,  including  the  Pittsburg  Reduction  Company, 
the  Acker  Process  Company  and  the  National  Electrolytic  Company. 
These  and  other  electrochemical  works  will  also  absorb  much  of  the 
power  of  the  new  station,  which  is  to  be  built  near  the  Whirlpool 
Rapids,  to  take  water  from  the  enlarged  Schoelkopf  power  canal. 

The  power  plant  below  the  clifif  installed  by  the  Niagara  Falls  Hy- 
draulic Power  &  Manufacturing  Company,  while  developing  a  large 
amount  of  power  and  generating  many  thousands  of  kilowatts  of 
energy,  is  not  to  a  great  degree  a  power  transmission  generating  sta- 
tion. The  current  is  very  largely  a  direct  current  and  utilized  in  the 
immediate  neighborhood  by  various  factories  for  motive  power  and 
by  numerous  electrochemical  works  for  their  various  processes  re- 
quiring current  for  electrolytic  cells  and  electric  furnaces. 

The  power  transmission  plants,  strictly  speaking,  are  those  above 
the  falls  owned  by  the  Niagara  Falls  Power  Company  and  the  Can- 
adian Niagara  Power  Company.  Whether  the  current  generated  at 
the  power  house  below  the  falls  on  the  Canadian  side  by  the  Ontario 
Power  Company  or  that  supplied  by  the  new  power  house  on  the 
American  side  near  the  Whirlpool  Rapids,  will  be  transmitted  to  a 
distance  to  any  considerable  amount  is  as  yet  unknown.  There  is  no 
question  but  that  there  will  be  a  continual  demand  in  the  neighbor- 
hood of  the  City  of  Niagara  Falls  for  a  vast  amount  of  electric  power 
for  new  electrochemical  and  other  industrial  plants  during  the  next 
decade. 

The  Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company 
has  recently  acquired  a  large  area  of  land  in  the  north  end  of  the 
City  of  Niagara  Falls  where  numerous  factories  will  be  constructed, 
and  undoubtedly  most  of  the  available  power  of  this  company  will 
be  utilized  in  the  immediate  vicinity  of  the  "Power  City." 

The  power  development  at  Niagara  under  way  is  well  on  towards 
half  a  million  horse-power  and  even  at  the  present  time  about  $35,- 
000,000  capital  has  been  raised  for  this  great  work.  It  is  stated  that 
the  plans  of  the  Ontario  Power  Company  provide  for  a  development 
finally  of  400,000  hp,  and  the  construction  of  a  plant  for  50,000  hp  is 
now  under  way. 

The  new  power  company  which  has  entered  the  field  and  secured  a 
franchise  from  the  State  of  New  York  for  the  development  of  200,000 
hp,  is  said  to  have  an  abundance  of  capital  for  the  work.  This 
company  is  known  as  the  Lower  Niagara  River  Power  Company,  and 
it  is  stated  that  the  work  on  this  company's  installation  will  soon 
begin. 


Manufacture  of   Electrical   Conductors  in  Russia. 


Wireless   Newspaper  on   Land. 


The  Los  .\ngeles  (Cal.)  Times  says:  "The  only  daily  newspaper 
in  the  world  publishing  sure-enough  dispatches  transmitted  by  wire- 
less telegraph  had  its  birth  yesterday  morning  (March  25)  at  Avalon, 
Santa  Catalina  Island.  The  event  is  a  unique  one  in  the  history  of 
journalism  and  marks  the  beginning  of  an  epoch  in  the  dissemination 
of  news  in  isolated  places.  The  name  of  the  infant  journal  is  the 
Wireless,  appropriately  so  called  on  account  of  the  method  by  which 
it  receives  the  news  of  the  busy  world.  The  unique  sheet  begins 
its  career  in  the  shape  of  a  three-column  folio,  the  exact  size  of 
the  pages  being  11x8  in.  In  this  convenient  form  is  crowded,  in 
addition  to  the  local  news  of  Avalon,  an  epitome  of  the  local  and 
general  news  appearing  simultaneously  in  the  Los  Angeles  Times. 
thus  giving  the  residents  of  the  island  and  visitors  to  its  lovely 
shores  a  comprehensive  synopsis  of  all  the  principal  news  of  the 
world  hours  before  the  arrival  of  the  steamer  from  the  mainland 
with  the  Los  Angeles  morning  paper." 


Our  Russian  contemporary,  Electritcheskij  Wiestnik,  of  St.  Pe- 
tersburg, in  a  recent  issue  comments  upon  the  present  situation  in 
Russia  with  respect  to  the  manufacture  there  of  electrical  conduc- 
tors. The  occasion  of  its  connnent  is  a  letter  forwarded  for  pub- 
lication by  Messrs.  Felton  &  Guillaume,  known  also  as  the  Reben 
Manufacturing  Company,  of  St.  Petersburg,  which  was  called  forth 
by  some  statements  made  by  the  American  Consul  at  Odessa,  Mr. 
T.  Chinan,  criticising  the  slowness  of  electrical  development  in 
Russia.  Referring  to  the  Consul's  remarks  on  the  production  of 
electrical  conductors  and  cables,  the  letter  says  that  the  Reben  Man- 
ufacturing Company  and  also  the  Siemens  &  Halske  Company 
produce  conductors  and  cables  of  excellent  quality,  but  it  is  acknowl- 
edged that  the  exportations  from  abroad  are  very  large. 

The  editor  remarks  that  the  letter  does  not  answer  the  question, 
Why,  in  spite  of  the  good  quality  of  Russian  cables,  are  such  large 
quantities  bought  abroad?  He  also  incidentally  says  that  the  Amer- 
ican Consul  neglected  to  mention  the  Petilchef  Works  at  St.  Peters- 
burg and  the  Koltchugine  Works  at  Moscow,  which  have  quite 
large  outputs.  In  answer  to  the  question,  it  might  be  said  that 
Russian  manufacturers  do  not  make  all  lines  of  conductors  and 
cables  or  that  they  are  not  able  to  produce  the  necessary  amount 
to  meet  the  Russian  demand.  It  is,  however,  a  well-known  fact 
that  they  do  manufacture  all  forms  of  conductors  and  cables  and 
that  the  capacity  of  their  plants  is  in  excess  of  the  demand.  The 
real  difficulty  lies  in  the  fact  that  manufacturers  are  handicapped 
by  conditions  over  which  they  have  no  control.  Copper  and  other 
raw  materials  required  are  subjected  to  a  heavy  taxation  which 
more  than  offsets  the  import  duty  on  the  manufactured  material. 
This  reason,  as  well  as  others,  causes  orders  to  go  to  foreign  coun- 
tries, and  those  given  to  Russian  manufacturers  are  at  figures  more 
apt  to  result  in  a  loss  than  a  gain.  To  other  adverse  conditions 
should  be  added  the  high  cost  of  freight  transportation  in  Russia. 
In  Austria  and  Germany  manufacturers  are  allowed  considerable 
reduction  on  carload  shipments,  and  they  frequently  ship  in  a  round- 
about way  over  longer  distances  in  their  own  countries  in  order  to 
shorten  the  transportation  over  Russian  railroads.  On  the  other 
hand,  the  Russian  railroads  place  electric  conductors  and  cables  in 
the  high-tariff  class  of  merchandise,  and  allow  no  reduction  in 
rates,  no  matter  what  may  be  the  quantity  shipped. 

Still  another  adverse  condition  is  in  connection  with  the  supply 
of  telephone  and  telegraph  conductors.  The  principal  European 
governments  own  the  telegraph  and  telephone  services,  and  natur- 
ally purchase  material  required  in  their  own  countries.  The  manu- 
facturers in  these  countries  then  sell  their  surplus  to  foreign  coun- 
tries at  a  low  figure,  sometimes  even  less  than  actual  average  cost 
to  them,  in  which  case,  however,  they  derive  an  advantage  through 
being  able  to  operate  their  factories  at  nortnal  capacity.  In  Russia 
where  the  telephone  service  is  under  private  ownership,  the  com- 
panies naturally  wish  to  purchase  their  material  at  the  lowest 
figure  without  reference  to  whether  it  is  made  in  Russia  or  ^abroad. 
This  was  recently  illustrated  in  the  course  pursued  by  the  syndicate 
which  obtained  a  telephone  franchise  in  St.  Petersburg. 

The  editor  considers  that  the  taxation  on  raw  materials,  as  well  as 
the  tariff  on  manufactured  products,  should  be  so  regulated  as  not 
to  close  the  market  to  Russian  manufacturers,  w-hile  leaving  it 
open  to  foreigners.  He  believes  that  such  a  revision  may  soon  be 
expected.  A  short  time  ago  a  new  tariff  scheme  was  proposed, 
which  provides  duties  much  higher  for  manufactured  products, 
but  unfortunately  also  higher  for  raw  material.  That  the  high 
quality  of  Russian  material  is  recognized  at  home  is  shown  by  a 
large  order  recently  given  to  the  Reben  Works  for  all  the  conduc- 
tors to  be  used  in  connection  with  the  new  telephone  exchange  at 
Riga,  and  for  the  conductors  for  the  new  electric  light  plant  at 
St.  Petersburg. 


Third  Rail  in  New  York. 

It  is  reported  that  the  Manhattan  Elevated  in  New  York  may  try 
the  hooded  third  rail  in  place  of  the  u^rotected  form.  Alder- 
man Downing  has  presented  a  resolution  to  the  board  asking  the 
Corporation  Counsel  to  draft  a  law  compelling  railroad  companies 
to  devise  a  system  for  the  use  of  covered  third  rails.  The  matter 
was  referred  to  the  Committee  on  Railroads. 
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Elcctricallv-Opcratcd  Irrigation  IMimi  in  I'luli. 


.\  ilctiiilnl  dcscri|)(itiii  iitipr;ircil  in  tlicsc  columns  some  months 
nKt>  U>ctoliiT  J5.  i(X)J)  (if  a  large  irrisalion  plant  on  the  shores  of 
L'tali  1-iikf.  opiralccl  liv  iiuliiilion  motors.  The  plant  iias  been  in 
operation  now  (or  some  numlhs,  and  from  the  first  day  has  been 
of  immense  benefit  to  the  farming  community  which  it  serves.  By 
its  means  a  lar^e  beet  imp  has  been  saved,  and  n  third  alfalfa  crop 
secured.  The  accompanying  illuslrations  give  views  of  the  interior 
and  exterior  of  ilie  jiump  house. 

There  arc    four   Myron  Jackson  centrifugal   double-suction   pumps 


l-.ffccf  of   (Iroundinjj    the   Neutral  on  un  Altcrnaiini!- 
Current  System. 


The  Chicago  J^lcclrical  Association  had  another  very  successful 
dinner  at  the  Albion  Cai6,  Pullman  Uuildiiig,  Chicago,  Friday  even- 
ing, April  3,  over  100  being  present.  The  subject  for  discussion  was: 
"The  lilTects  Produced  by  Grounding  the  Neutral  on  Alternating- 
Current  Systems."  A  paper  was  presented  by  G.  M.  liastniaii,  who 
has  charge  of  the  testing  department  of  the  Chicago  Kdison  Com- 
pany. Mr.  Kastman  first  took  up  the  general  mathematical  prin- 
ciples involved  as  laid  <lowii  in  tli<-  paper  presented  by  J.  D.  Nics 


I'^iG.  I. — Genek.m.  Vikw  of  W.\ter  Pi;miin(,  1'i.ani  i ok  Irrigation. 


in  use,  driven  by  the  same  number  of  Westinghouse  induction  motors 
of  100  hp  each.  The  pump,  as  shown  in  the  illustration  is  9  ft. 
in  diameter,  with  an  outlet  48  in.  in  diameter.  The  pulleys  attached 
to  the  pumps  make  some  200  r.p.m.  and  each  has  a  diameter  of  6  ft. 

The  pumps  are  placed  on  a  platform  on  piles  in  a  channel  of  the 
river  300  yards  from  the  lake  outlet.  The  water  is  forced  through 
a  dam  constructed  across  the  river,  and  the  pumps  raise  the  river 
water  at  their  outlet  about  3  ft.  higher  than  it  is  at  the  intake.  I^rge 
gates  stop  the  water  from  flowing  back  into  the  lake. 

The  pumps  supply  water  for  about  30,000  acres  of  land,  which 
would  be  worthless  without  them.  There  are  those  who  express 
fear  that  the  lake  cannot  stand  the  constant  drain,  and  that  the  water 
supply  will  be  exhausted ;  but  while  it  is  thought  that  the  tall  of 
the  level   in  the  summer  may  be  four,  five  nr  possibly  <;i\-  feet,  it   is 


at  a  previous  meeting  of  the  association  and  published  with  some 
additions  by  the  author  in  Electrical  World  a.nu  E.xgi.meer  of 
April  12,  1902.  This  paper  has  almost  become  a  classic  on  that 
subject.  Mr.  Eastman,  after  a  discussion  of  the  general  principles, 
proceeded  to  figure  out  some  concrete  examples  from  the  overhead 
and  underground  lines  of  the  Chicago  Edison  Coniiiany,  and  showed 
how  much  excessive  pressure  above  the  normal  working  voltage 
might  arise  in  certain  cases  where  the  neutral  was  not  grounded; 
the  conclusion  being  in  every  case  that  arises  in  practice  that  the 
neutral  of  a  four-wire,  three-phase,  alternating-current  system 
should  be  grounded.  The  contents  of  Mr.  Eastman's  paper  will 
be  given  more  completely  in  a  later  issue. 

J.   D.   Nies,   in   discussing  the  paper,  spoke  of   Mr.   Eastman  as 
luivine  been  i>nc  of  tlic  first  champions  of  the  practice  of  grounding 


Fig.  2. — View  of  Pumps,  Utah  Lake  Pu.mpixg  Plant. 


claimed  by  those  interested  in  the  scheme  that  the  winter  will  make 
up  for  all  the  decrease.  The  lake  surface  is  375  square  miles,  and 
it  is  claimed  that  three-fourths  of  the  loss  is  caused  by  evaporation 
and  only  one-fourth  by  irrigation ;  and  that  by  lessening  the  surface 
of  the  water  a  large  percentage  will  be  saved. 


Institution  of  Electrical  Engineers. 

Secretary  McMillan,  of  the  English  Institution  of  Electrical  Engi- 
neers, writes  that  the  library  and  offices  or  the  Institution  will  be 
hereafter  at  92  Victoria  Street.  London,  S.  W.,  where  all  communi- 
cations should  now  be  addressed. 


the  neutral.  While  at  first  sight  it  would  seem  dangerous  to  delib- 
erately place  a  ground  on  a  high-tension  alternating  system,  thereby 
producing  the  full-phase  voltage  between  any  one  of  the  wires  and 
the  ground,  it  is  now  conclusively  demonstrated  that  an  accidental 
ground  on  an  underground  system  might  cause  a  voltage  much  in 
excess  of  the  regular  voltage.  With  the  neutral  not  grounded  per- 
manently, an  accidental  ground  on  any  one  of  the  phase  wires,  if 
not  inductive,  might  give  rise  to  a  potential  83  per  cent,  above  the 
normal  working  voltage.  But  if  the  accidental  ground  were  of  the 
swinging  kind,  such  as  would  draw  an  arc,  and  hence  be  of  the 
nature  of  an  inductive  resistance,  the  rise  in  voltage  due  to  the 
ground  might  be  much  higher.     If  the  ground  were  in  the  primary 
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coils  of  a  uaiisfoinier,  it  was  possible  to  get  a  voltage  of  four  or 
five  times  the  regular  pressure  of  the  system.  It  was  always  better 
to  ground  the  neutral. 

President  VVoodworth  spoke  of  the  difficulty  at  first  in  convincing 
some  of  the  authorities  in  charge  of  local  legislation  or  of  the  fram- 
ing of  underwriters'  rules,  that  true  safety  lay  in  grounding  the 
neutral ;  and  he  pointed  to  the  fact  that  it  had  actually  been  proposed 
to  forbid  by  law  the  grounding  of  the  neutral  in  the  City  of  Chicago. 

Mr.  D.  W.  Roper,  of  St.  Louis,  was  called  upon  to  tell  of  the 
practice  of  the  Missouri  Edison  Company  in  regard  to  grounding  on 
alternating-current  lines.  He  said  that  his  company  operated  only 
a  single-phase,  alternating-current  system.  The  various  alternators 
were  not  operated  in  parallel,  but  one  side  of  each  alternator  was 
connected  to  a  common  bus-bar.  This,  of  course,  gave  something  in 
the  nature  of  a  star-connected  multiphase  system,  as  the  current  of 
the  various  alternators  occupied  various  angles  with  reference  to 
the  common  bus-bar.  This  common  bus-bar  was  now  connected 
through  a  non-inductive  resistance  to  ground.  Before  this  bus-bar 
was  grounded,  a  lightning  arrester  discharge  between  any  one  of  the 
mains  and  grounds  was  likely  to  cause  an  excessive  potential  be- 
tween the  common  bus-bar  and  ground,  so  that  the  arrester  on  this 
side  would  discharge,  causing  a  temporary  short  circuit.  A  non- 
inductive  resistive  in  the  shape  of  a  barrel  of  water  was  connected 
between  the  common  bus-bar  and  ground.  This  resistance  amounted 
to  about  20  ohms  on  the  1,200-volt,  single-phase  system.  After  the 
proper  resistance  was  determined  in  this  way,  a  permanent  non-in- 
ductive resistance  was  installed.  This  resistance  also  serves  a  useful 
purpose  in  the  operation  of  a  ground  detector.  A  transformer  is 
connected  in  shunt  across  the  terminals  of  this  resistance.  Ordi- 
narily not  enough  current  flows  between  the  common  bus-bar  and 
ground  to  light  a  lamp  in  the  secondary  of  this  transformer.  If  a 
ground  should  come  on  the  non-grounded  side  of  any  one  of  the 
feeders,  this  lamp  would  be  lighted,  because  of  the  rise  in  potential 
across  the  terminals  of  the  resistance. 

Mr.  H.  B.  Gear  told  of  the  practice  of  the  Telluride  Power  Trans- 
mission Company  in  Utah.  This  company  has  about  300  miles  of 
three-phase,  4,000-volt  line,  much  of  which  is  aluminum.  The  trans- 
formers are  star-connected  and  the  neutral  grounded.  An  inter- 
esting thing  about  this  line  is  that  the  lagging  current  due  to  the 
inductive  load  imposed  by  the  motors  does  not  compensate  for  the 
leading  current  caused  by  the  condenser  capacity  of  the  line.  The 
company  has  two  plants  about  go  miles  apart,  in  parallel.  As  illus- 
trating some  of  the  inconveniences  of  having  so  large  a  leading 
current,  Mr.  Gear  mentioned  one  incident  where,  with  the  ordinary 
connected  load,  it  was  necessary  to  operate  one  of  the  idle  gen- 
erators in  the  power  house  as  a  synchronous  motor,  to  give  a  lagging 
current  to  the  line. 

Mr.  Carl  Swartz  was  called  upon  to  state  the  practice  in  Russia 
and  in  Caucasia.  He  said  the  larger  central  stations  in  Moscow  and 
St.  Petersburg  used  delta-connected  transformers,  one  other  station 
was  named  employing  star-connection  with  grounded  neutral. 

Mr.  G.  H.  Lukes,  superintendent  of  the  North  Shore  Electric 
Company,  Evanston,  111.,  remarked  on  the  St.  Louis  practice  as 
being  economical  in  cost  of  switching  apparatus.  As  the  voltage 
of  an  installation  is  increased  the  cost  of  switching  apparatus  and 
switchboard  installation  increases  very  rapidly.  By  using  a  common 
bus-bar  for  one  side  of  the  system  and  grounding  that  bus-bar, 
single-pole  switches  could  be  used  everywhere,  and  the  switching 
apparatus  reduced  very  much  in  cost.  On  pole  lines,  also,  the 
grounding  of  one  side  was  an  advantage,  because  the  grounded 
lines  could  be  kept  near  the  pole,  leaving  the  live  lines  for  the  outer 
ends  of  each  cross  arm. 

Mr.  Blanc,  responding  to  a  request  to  give  the  results  of  his  ob- 
servations in  California  on  grounding  the  neutral,  said  that  it  was 
a  practice  generally  endorsed  there,  both  the  Standard  and  Bay 
County's  immense  transmission  systems  being  operated  with  a 
grounded  neutral.  One  of  the  first  transmission  plants  in  Germany 
started  to  operate  with  star-connected  transformers  and  a  grounded 
neutral ;  but  the  government  found  that  this  interfered  with  their 
grounded-line  telephones,  and  prohibited  the  practice  of  grounding. 

Mr.  Peter  Junkersfcld,  regarding  the  practice  of  omitting  the 
switches  in  any  circuits  which  are  grounded,  said  that  on  some  of 
the  recent  work  of  the  Commonwealth  Electric  Company  on  the 
four-wire,  three-phase  system,  switches  had  been  put  on  the  three 
outside  or  phase  wires  only,  leaving  the  neutral  permanently  con- 
nected to  ground  without  switches.     He  considered  papers  along  the 


lines  of  Mr.  Eastman's  of  great  value,  by  demonstrating  that  the 
grounding  of  the  neutral  is  not  only  permissible,  but  absolutely 
necessary  to  the  greatest  safety  of  operation.  When  a  new  prac- 
tice of  this  kind  is  inaugurated  it  is  sometimes  claimed  that  the 
operating  company  is  adopting  the  new  practice  because  of  some 
financial  benefit  it  is  to  derive  from  it,  and  that  it  is  a  detriment 
to  the  general  public.  Mr.  Eastman  had  shown  that  it  was  safer 
for  the  public,  for  the  employees  of  the  company  and  for  the  ap- 
paratus, to  have  the  neutral  grounded. 


Cable  Code  Vocabulary. 


.\t  the  last  meeting  of  the  New  York  Chamber  of  Commerce, 
the  Committee  on  Foreign  Commerce  and  the  Revenue  Laws  also 
presented  a  short  report  with  reference  to  the  compulsory  use  of 
an  official  cable  vocabulary  for  commercial  purposes.  It  was  as 
follows : 

Your  Committee  on  Foreign  Commerce  and  the  Revenue  Laws 
beg  leave  to  present  the  following  preamble  and  resolutions,  and  to 
move  their  adoption : 

"Whereas,  It  is  reported  that  an  effort  will  be  made  at  the  con- 
ference of  International  Telegraph  Lines  in  London,  on  May  26, 
1903,  to  put  into  compulsory  use  in  cable  telegraph  messages  the 
so-called  'official  vocabulary'  of  cable  code  ciphers  prepared  under 
the  direction  of  the  International  Telegraphic  Bureau ;  and 

"Whereas,  Such  official  vocabulary  is  inadequate  for  commercial 
business,  and  not  adapted  to  existing  conditions ;  and 

"Whereas,  The  enforced  use  of  such  official  vocabulary  and  the 
exclusion  of  cable  code  systems  now  in  use  would  entail  serious 
expense,  inconvenience  and  labor  upon  commerce ;  therefore,  be  it 

"Resolved,  That  the  Chamber  of  Commerce  of  the  State  of  New 
York  again  enter  its  protest  against  the  compulsory  use  of  an  official 
vocabulary  in  cable  telegraphy ;  and  be  it  further 

"Resolved,  That  the  Committee  on  Foreign  Commerce  and  the 
Revenue  Laws  be  instructed  to  enter  into  communication  with  other 
commercial  bodies,  both  in  this  country  and  in  other  parts  of  the 
world,  for  the  purpose  of  bringing  every  possible  influence  to  bear 
to  cause  a  reconsideration  of  the  proposed  plan  for  the  cotnpulsory 
use  of  the  'official  vocabulary'    in  cable  correspondence." 

This  report  was  signed  by  Gustav  H.  Schwab,  Isidor  Strauss,  S.  D. 
Webb  and  George  F.  Victor. 


Wireless  Telegraphy  Across  the  English[ChanneI. 

The  Northern  of  France  Railway  Company,  it  is  stated,  has  de- 
cided to  install  wireless  telegraphy  on  its  Dover-Calais  cross-channel 
steamships.  A  station  will  be  erected  at  Calais  harbor.  Some  time 
ago  an  effort  was  made  to  introduce  wireless  telegraphy  on  all  the 
packets  running  between  Dover  and  Calais,  but  the  obstructions 
of  the  English  postal  authorities  prevented  a  receiving  station  being 
erected  on  their  side  of  the  Channel.  Even  now  the  French  mail 
packets,  like  the  Belgian  boats,  will  be  unable  to  communicate  with 
Dover,  however  necessary  a  message  may  be,  as  in  the  case  of  a 
break-down  similar  to  that  which  befell  the  Pas  de  Calais  not  long 
ago.    The  present  English  policy,  therefore,  is  "not  to  talk  back." 


Cheap  Chemical   Alcohol. 

Advices  received  by  the  State  Department  at  Washington  from 
United  States  Consul  Haynes  at  Rouen,  France,  throw  more  light 
on  the  new  process  that  has  been  discovered  by  which  alcohol  may 
be  produced  by  chemical  synthesis.  It  is  predicted  that  the  cost  of 
such  production  can  be  reduced  to  less  than  ten  cents  a  gallon.  Thus 
far  the  cheapest  alcohol  produced  has  cost  nearly  twenty  cents  a 
gallon.  At  this  price  Germany  produces  quantities  of  alcohol,  po- 
tatoes being  used  as  the  vegetable  base.  By  the  French  process  no 
vegetable  matter  is  employed.  From  carburet  of  calcium — a  direct 
combination  of  carbon  and  hydrogen  in  the  electric  arc — acetylene  is 
obtained.  Sufficient  hydrogen  then  is  added  to  produce  ethylene 
and  by  combining  water  with  ethylene  alcohol  is  obtained.  While 
the  cost  of  alcohol  by  the  new  process  has  not  yet  been  reduced  much 
below  its  cost  as  produced  from  vegetable  matter,  it  is  predicted 
with  confidence  by  eminent  French  chemists  that  in  the  near  future 
it  may  be  produced  by  the  new  process  at  a  cost  of  about  half  that 
which  Germany  pays  to  obtain  it  from  potatoes. 
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Sheet  Steel  for  Static  Transfornicrs. 

My  Waltku  S.  Mcxjuv. 

Tlll'SI'i  will)  arr  at  all  funiiliur  with  ttic  Mibjcct  know  in  a  gen- 
rial  way  that  there  lian  lieeii  a  great  imiuuvcnient  in  ihc  effi- 
ciency, safely  and  life  of  transiorniers  since  they  were  first 
used  connnercially.  It  i»  doul)tftil  if  many  fully  appreciate  how  very 
great  the  change  is  or  the  principal  reason  that  has  made  the  im- 
l>rovenicnt  possible.  Ia:[  us  look  back  for  a  moment  to  what  nmst, 
in  electrical  history,  be  considered  ancient  records  to  ascertain  what 
the  advance  has  really  been. 

In  order  to  make  the  comparison  simple  we  must  havr  dat.t  on 
one  si/e  of  transformer  extensively  used  through  the  period  covered. 
If  we  go  back  15  years  tijis  necessitates  the  selection  of  what  to-day 
seems  a  very  small  unit. 

The  followinR  data  apply  to  2j4-kw  transformers.  The  figures 
for  each  period  arc  the  average  of  tests  made  at  that  time  on 
several  ditlerent  makes,  and  in  no  case  represent  a  single  trans- 
former or  make  of  transformer.  They  are  therefore,  fairly  repre- 
sentative of  the  average  commercial  produce  of  the  leading  manu- 
facturers of  the  time. 

Time    (yc-irs  back)    15  10  5  Present. 

Total  losses  in   watts   190  13;  103  92 

Full    load    efficiency    93%  95-5%  96%  96.4% 

Temperature  rise   full  load  8   hours....  ioo*C.  8o°C.  6o°C.  40°C. 

During  the  period  covered  commercial  frequencies  have  dropped 
from  125  cycles  or  higher  to  60  cycles.  The  first  two  cases  above 
cited  arc  b.ised  on  transformers  designed  for  the  higher  frequency. 
The  last  two  were  designed  for  the  lower  frequency,  but  all  figures 
apply  to  operation  at  125  cycles,  for  uniformity.  The  question  is, 
how  has  it  been  possible,  without  material  change  in  cost,  to  so 
greatly  improve  transformers  that  those  made  now  have  less  than 
half  the  losses  and  temperature  rise  of  those  made  15  years  ago? 

Analysis  of  the  designs  does  not  show  any  great  change  in  the 
eflfectiveness  with  which  material  is  used.  The  dimensions  of  the 
coils  and  core  and  their  relative  weights  were  almost  as  well  chosen 
in  the  best  transformers  made  ten  years  ago  as  in  those  of  to-day. 

Much  has  been  learned  as  to  the  best  insulating  material  and  its 
most  effective  use,  resulting  in  transformers  being  more  safely  in- 
sulated and  yet  having  a  much  larger  percentage  of  the  w  inding  space 
filled  with  solid  copper.  These  changes  are  of  comparatively  minor 
importance,  however,  in  their  effect  on  efficiency.  Commercial  copper 
has  not  changed  appreciably  in  its  conductivity.  Therefore,  it  does 
not  enter  as  a  factor  in  the  case. 

This  leaves  us  nowhere  to  look  for  the  improvement,  but  in  the 
iron  used  to  form  the  magnetic  circuit,  and  it  is  right  here  that  we 
do  find  practically  all  necessary  to  account  for  the  transformer  of 
to-day  having  less  than  half  the  losses  of  those  made  in  the  past 

The  early  manufacturers  of  electrical  apparatus  found  that  differ- 
ent lots  of  iron  varied  greatly  in  hysteratic  and  eddy  losses  and  that, 
in  general,  the  former  could  be  reduced  by  having  the  iron  soft, 
but  why  one  lot  was  better  or  worse  than  another  no  one  could  say. 

The  art  of  rolling  thin  sheet  iron  was  then  in  a  rather  elementary 
state  in  this  country  arid  the  extreme  variations  in  the  magnetic 
properties  of  various- lots  of  iron  as  received  from  the  mills  induced 
some  manufacturers  to  investigate  foreign  products.  It  was  found  in 
so  doing  that  a  mild  sheet  steel  produced  in  England  for  tin  plate 
was  much  superior  in  mechanical  properties  to  anything  that  was 
then  produced  in  this  country,  besides  being  better  mechanically. 

Extensive  use  of  this  material  left  much  to  be  desired,  however. 
Magnetic  variations,  while  less  pronounced  than  in  the  American- 
made  iron,  were  still  very  great  even  after  the  material  was  re- 
annealed  by  the  transformer  manufacturer.  There  was  no  assur- 
ance that  a  mill  that  gave  good  material  in  one  shipment  would  do 
so  in  the  next.  The  electrical  manufacturer  was,  therefore,  never 
sure  of  his  finished  product  and  was  constantly  in  search  of  some 
mill  that  would  give  him  better  iron.  The  search  much  resembled 
the  groping  of  a  blind  man,  as  neither  the  transformer  maker  nor 
the  steel  manufacturer  knew  what  was  necessary  to  obtain  the  desired 
result. 

Many  are  to-day  still  continuing  the  hopeless  search,  but  the  pro- 
gressive man  appreciates  that  he  could  never  produce  satisfactory 
electrical  apparatus  until  he  had  steel  that  was  as  definite  a  sub- 
stance magnetically  as  copper  and  insulating  materials  are  electrically. 

Little  progress  was  possible  so  long  as  the  supply  had  to  be 
obtained  from  abroad.  The  foreign  mills  were  too  inaccessible  and 
their  management  too  conservative  to  admit  of  the  study  and  changes 


nrcc!i!iary  for  advancrnicnt.  i'urtunately,  however,  the  rolling  of 
sheet  steel  for  tin  plate  and  other  pur|)o>e!i  was  undertaken  in  this 
country  about  ten  yearA  ago,  and  all  know  the  rapid  progress  that 
was  made,  resulting  in  the  United  Stales  producing  practically  all 
Its  own  sheet  steel.  With  this  advance  in  the  art  of  making  good 
sheet  steel  for  mechanical  purposes  came  the  opportunity  for  the 
electrical  engineer  and  the  sheet  t>tccl  manufacturer  to  work  together 
towards  obtaining  the  best  possible  material  for  magnetic  purposes. 
The  problem  s\as  not  an  easy  one  and  rei|uired  joint  study  on  the 
part  of  the  electrical  engineer,  metallurgist  and  practical  sheet  steel 
manager.  The  gratifying  result  is  that  to-day  it  is  possible  to  cover 
by  detailed  sjiecifications  every  step  in  the  process  of  the  manu- 
fiicture  of  magnetic  steel  so  definitely  that  the  carrying  out  of  such 
instructions  will  insure  a  product  in  which  the  quality  of  steel  in 
dilTereiit  transformers  does  not  vary  5  per  cent,  from  an  established 
standard.  The  writer  has  before  him  records  of  tests  on  thousands 
of  ir.insformers  produced  during  the  last  two  or  three  years,  the 
cores  of  which  were  built  from  steel  manufactured  in  different  mills, 
but  to  the  same  spi-cific;itioiis,  in  wliich  such  uniformity  is  shown. 

It  is  not  within  the  scope  of  this  article  to  attempt  to  explain  in 
detail  how  this  result  is  obtained.  Briefly  it  may  be  stated,  however, 
that  the  chemical  composition,  the  mechanical  processes  to  which  the 
steel  is  subjected  during  its  manufacture,  and  last  and  most  im- 
portant of  all,  the  heal  treatment  from  the  beginning  to  the  end  of 
the  process,  have  a  direct  and  important  bearing  on  the  product. 

The  chemical  composition  need  not  differ  greatly  from  that  of  sheet 
steel  rolled  for  mechanical  jHirposes,  and  a  very  considerable  latitude 
in  composition  is  allowable  provided  the  heat  treatment  is  changed  to 
agree  with  the  composition.  It  evidently  is  desirable,  however,  to 
maintain  a  uniform  practice  with  reference  to  heat  treatments,  and 
as  a  slight  change  in  composition  necessitates  a  corresponding  change 
in  heat  treatment,  it  follows  that  once  having  selected  a  composition 
it  is  desirable  to  hold  to  it  as  closely  as  the  present  knowledge  of 
steel  manufacture  admits.  In  this  respect  as  well  as  in  the  mechanical 
workings,  however,  no  greater  care  is  necessary  than  in  producing 
high-grade  steel  designed  to  have  definite  mechanical  properties.  In 
the  heat  treatment,  on  the  other  hand,  the  requirements  are  much 
more  severe. 

It  has  been  a  well-established  fact  for  several  years  that  the  me- 
chanical properties  of  steel  depend  very  largely  on  the  arrangement 
of  its  molecules.  These  may  be  in  an  amorphous  or  in  various 
crystaline  forms.  By  studying  this  structure  with  the  aid  of  a  pow- 
erful microscope  the  metallurgist  can  with  considerable  accuracy  tell 
the  previous  mechanical  and  heat  treatments  which  produced  the 
structure  as  shown  and  in  this  manner  can  decide  whether  the  steel 
is  suitable  for  a  given  purpose  or  not. 

Similar  investigation  has  more  recently  demonstrated  that  much 
can  be  learned  about  the  magnetic  condition  of  steel  in  the  same 
manner.  It  is  found  to  be  a  fact  that  in  order  to  get  a  steel  of  a 
given  composition  into  a  definite  magnetic  condition  that  it  is  neces- 
sary to  control  the  temperature  throughout  the  various  processes 
of  manufacture  with  far  greater  exactness  than  is  necessary  in 
obtaining  equally  satisfactory  results  with  steel  desired  for  mechan- 
ical purposes.  The  method  of  determining  temperature  by  color, 
crude  even  when  performed  by  an  expert,  must  give  way  to  some 
of  the  various  forms  of  pyrometer  capable  of  accurately  measuring 
within  five  to  ten  degrees  temperaturs  between  700  and  1,000°  C. 

Furnaces  must  be  used  in  which  perfect  control  of  the  heat  is 
possible  and  in  which  uniform  distribution  of  heat  throughout  the 
furnace  is  assured.  The  design  of  furnace  must  be  such  that  the 
pyrometer  used  can  take  not  only  the  temperature  at  one  point,  but 
at  many  points  so  thai  any  failure  of  the  furnace  to  maintain  uniform 
temperature  may  be  promptly  and  accurately  known. 

In  other  words,  the  structure  of  steel  can  only  be  put  in  that  con- 
dition in  which  it  has  the  lowest  coefficient  of  hysteresis  by  the  aid 
of  a  furnace  whose  temperature  is  under  more  perfect  control  than 
has  heretofore  ever  been  possible  except  it  may  be  in  laboratory  ex- 
periments. Especially  is  this  true  if  the  steel  is  to  remain  in  this 
condition  permanently  when  subjected  to  the  moderate  increase  of 
temperature  usual  in  transformers ;  that  is,  if  freedom  from  so- 
called  "aging"  is  to  be  assured. 

Apparently  there  is  reason  to  hope  for  still  further  reduction  in  the 
hysteresis  coefficient,  although  present  results  are  probably  approach- 
ing the  limit.  Such  improvements  as  may  still  be  accomplished  will 
in  the  opinion  of  the  writer  be  the  result  of  still  greater  uniformity  in 
composition  and  more  perfect  control  of  high  temperature?  than  has 
so  far  been  practicable. 


April  ii,  1903. 


ELECTRICAL    WORLD     and    ENGINEER. 


609 


The  Curtis  Steam  Turbine.* 


THE  (JcvclopiiieiU  which  this  paper  describes  is  based  upon  the 
original  theories  and  inventions  of  Mr.  C.  G.  Curti.s,  of  New 

York,  whose  ideas  were  first  made  the  subject  of  patent  ap- 
pHcation  about  1895.  Since  that  time  these  inventions  have  been 
the  subject  of  experimental  investigation  at  Schenectady  under  the 
direction  of  Mr.  Curtis  and  of  the  General  Electric  Company's  engi- 
neers;  the  object  of  these  experiments  being  to  establish  data  and 
laws  which  would  form  a  basis  for  the  correct  design  of  commercial 
apparatus.  The  diflicultics  of  such  an  investigation  are  very  great. 
Al!  new  facts  must  be  established  by  the  test  of  different  machines 
or  parts  which  are  difificult  and  expensive  to  produce.  About  two 
years  ago  the  results  of  these  experiments  gave  us  data  which  showed 
great  commercial  possibilities,  and  since  that  time  work  has  gone 
on  on  a  large  scale  in  the  production  of  commercial  machines.  The 
contracts  for  these  machines  now  aggregate  230,000  hp  in  turbine- 
driven  electric  generating  units,  the  largest  size  so  far  built  being 
7,500  hp.  Thus  a  great  industry  has  been  brought  into  existence 
in  a  very  short  time,  and  since  the  work  has  all  been  done  in  one 
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FIG.    I. — DI.\GRAM    OF    NOZZLES    AND    BUCKETS. 

place  and  by  a  few  persons  very  little  information  concerning  it 
has  reached  the  public.  This  paper  is  the  first  printed  matter  which 
has  appeared  on  the  subject. 

The  reason  for  this  immense  demand  and  production  without  pub- 
licity and  in  so  short  a  time,  is  that  the  improvements  effected  are 
radical  in  economy,  simplicity  and  efficiency  of  action. 

All  improvements  in  prime  movers  are  of  great  importance  to  the 
engineering  world.  The  steam  turbine  is  destined  to  effect  the  first 
really  great  improvement  since  the  days  of  Watt,  and  the  forms  of 
Curtis  turbine  here  described  make  the  first  great  stride  in  advance 
of  other  steam  engines. 

Every  efficient  steam  engine  must  provide  means  by  which  a  fair 
proportion  of  the  expansive  force  of  steam  can  be  converted  into 
useful  work.  In  the  engines  of  James  Watt  and  his  successors  this 
result  is  accomplished  in  various  degrees  by  the  application  of 
pressure  from  the  steam  to  moving  pistons.  In  steam  turbines  the 
expansive  force  imparts  motion  to  the  steam  itself,  and  this  motion 
is  given  up  to  a  revolving  part  by  impacts  of  the  moving  steam 
upon  it. 

The  idea  of  the  steam  turbine  is  quite  simple,  and  is  similar  to 
that  of  the  water  turbine  or  impulse  wheel.  The  practical  difficulty 
which  has  heretofore  prevented  the  development  of  good  steam 
turbines,  lies  in   the  very  high  velocity  which  steam  can  impart  to 


itself  in  expansion,  and  the  difficulty  in  efficiently  transferring  this 
motion  to  wheels  at  speeds  practicable  for  construction  or  practical 
use.  Steam  expanding  from  150  lbs.  gauge  pressure  per  square 
inch  into  the  atmosphere  is  capable  of  imparting  to  itself  a  speed 
of  2,950  ft.  per  second,  and  if  it  is  expanded  from  150  lbs.  gauge 
pressure  into  a  28-in.  vacuum  it  can  attain  a  velocity  of  4,010  ft.  per 
second.  The  spouting  velocity  of  water  discharged  from  a  nozzle 
with  100  ft.  head,  is  80  ft.  per  second.  These  figures  illustrate  the 
\  cry  radical  difference  of  condition  between  water  turbines  and 
steam  turbines.  In  both  water  and  steam  turbines  the  theoretical 
condition  of  maximum  economy  exists  when  the  jet  of  fluid  moves 
with  a  velocity  equal  to  about  twice  that  of  the  vane  against  which 
it  acts.  In  water  wheels  this  relation  is  easily  established  under 
all  conditions,  while  with  steam  the  total  power  produces  a  velocity 
so  high  that  the  materials  available  for  simple  wheels  and  vanes 
are  not  capable  of  sustaining  a  proper  speed  relation  to  it  under 
practicable  conditions. 

Before  the  appearance  of  the  Curtis  turbine  two  practical  methods 
of  accomplishing  fair  economy  had  been  devised,  namely,  the  tur- 
bines of  Carl  De  Laval,  of  Sweden,  and  of  Hon.  Charles  Algernon 
Parsons,  of  England,  both  of  whom  were  brought  out  more  than 
fifteen  years  ago. 

In  the  De  Laval  turbine,  the  total  power  of  the  steam  is  devoted 
to  the  production  of  velocity  in  an  expanding  nozzle  which  produces 
velocity  very  efficiently.  The  jet  so  produced  is  delivered  against  a 
set  of  vanes  on  a  single  wheel  which,  by  an  ingenious  construction 
and  method  of  suspension  is  adapted  to  operation  at  a  very  high  per- 
ipheral velocity.  The  very  high  rotative  speed  which  this  construc- 
tion entails  is  made  available  for  dynamo  driving  by  very  perfectly 
made  spiral-cut  gears  which  effect  a  ten-to-one  speed  reduction. 
The  peripheral  velocity  of  the  wheel   in  the  largest  De  Laval  tur- 


*  A  paper   read  by  L.   R.   Emmet  before  the  American   Philosophical   Society, 
Philadelphia,   .\pril    z. 


FIG.  2. — COMPARATIVE  SIZES  OF  5,000-KW  CORLISS   ENGINE  AND  5,000-KW 
CURTIS   TURBINE. 

bines  is  about  1,200  ft.  per  second,  while  the  velocity  which  energy 
can  impart  to  steam  is  over  4,000  ft.  per  second.  Thus  the  wheel 
falls  far  short  of  the  theoretically  economical  speed. 

In  the  Parsons  turbine  the  steam  is  carried  in  an  axial  direction 
through  the  space  provided  between  a  succession  of  internal  re- 
volving cylinders  and  external  stationary  cylinders  which  enclose 
them.  Both  the  internal  and  the  external  cylindrical  surfaces  are 
covered  by  many  successive  circles  of  vanes  so  arranged  that  the 
steam  has  to  pass  alternately  through  rows  of  moving  and  stationary 
vanes.  In  passing  through  this  turbine  the  steam  never  acquires  a 
speed  which  approaches  the  velocity  which  it  attains  in  the  De  Laval 
nozzle ;  but  instead,  moves  along  alternately,  acquiring  velocity  by 
expansion,  and  partially  giving  it  up  by  impact  with  the  moving 
vanes. 

Both  of  these  turbines  have  attained  some  success,  but  neither, 
as  thus  far  developed,  affords  sufficient  advantage  over  the  steam 
engine  to  cause  any  very  rapid  or  radical  change  in  engineering 
conditions. 

The  important  disadvantages  of  the  De  Laval  type  are,  that  it  is 
limited  by  the  imperfections  of  high-speed  gearing,  that  its  efficiency 
is  not  particularly  high,  and  that  the  design  is  not  conveniently  ap- 
plicable to  large  sizes.  The  Parsons  type  is  principally  limited  by 
the  multiplicity  and  weight  of  its  parts,  and  the  high  cost  of  con- 
struction. 

The  Curtis  turbine  retains  some  of  the  features  of  its  predecessors. 
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but  introiUu'ft  lu-w  ulc;i!t  winch  make  possible  u  iniicl)  luwcr  sjiccd, 
less  weight,  icwit  and  simpler  parts,  higher  ccc)iu>my,  less  co^t,  and 
other  important  advuntuges. 

The  general  arrangement  of  a  turbine  generating  unit  of  this  type 
is  shown  by  the  drawings  which  accompany  this  paper.  Its  functions 
may  be  brielly  described  as  follows,  anil  arc  illustrated  by  the  accom- 
panying cut. 

N'elocity  is  imparted  to  the  steam  in  an  expanding  nozzle  so  de- 
signed as  lo  erticiently  convert  nearly  all  the  expansive  force,  be- 
tween the  pressure  limits  used,  into  velocity  in  the  steam  itself. 
After  leaving  the  nozzle,  the  steam  passes  successively  through  two 
or  more  lines  of  vanes  on  the  moving  element,  which  arc  placed 
alternately  with  reversed  vanes  on  the  stationary  eliineiii.  In  passing 
successively  through  these  moving  and  stationary  elements,  ihc 
velocity  acquired  in  the  nozzle  is  fractionally  abstracted,  and  largely 
given  up  to  the  moving  element.  Thus  the  steam  is  first  thrown 
against  the  first  set  of  vanes  of  the  moving  element,  and  then  re- 
bounds alternately  from  moving  to  stationary  vanes  until  it  is 
brought  nearly  to  rest.  By  this  means  a  high  steam  velocity  is 
made  to  elliciently  impart  motion  to  a  comparatively  slowly  moving 
element.  The  nozzle  is  generally  made  up  of  many  sections  adjacent 
to  each  other,  so  that  the  steam  passes  to  the  wheels  in  a  broad  belt 
when  all  nozzle  sections  are  in  flow. 

This  process  of  expansion  in  nozzle  and  subsequent  abstraction  of 
velocity  by  successive  impacts  with  wheel  vanes  is  generally  repeated 
two  or  more  times,  the  devices  for  each  repetition  being  generally 


stages  is  dispensed  with  in  the  interest  of  simplicity.  In  some 
machinrs  an  approximaie  adjustment  is  maintained  by  valves  in 
later  stages,  which  open  additional  nozzles  in  response  lo  increase 
of  pressure  behind  them.  These  are  used  as  much  for  limiting  the 
pressures  in  stage  chambers  as  (or  maintaining  the  light  load 
economy. 

The  principle  of  the  Curtis  steam  turbine   is  susceptible  of  ap- 
plication to  a  variety  of  purposes.     Within  the  scope  of  this  paper 


FIG.  3.— COMP.^RISOX  OF  5OO-KW  CROSS-COMPOUND  ENGINE   .\ND  500-K\V 
CURTIS   TURBINE. 

designated  as  a  stage.  There  may  be  various  numbers  of  stages  and 
various  numbers  of  lines  of  moving  vanes  in  each  stage.  The  number 
of  stages  and  the  number  of  lines  of  vanes  in  a  stage  are  governed 
by  the  degree  of  expansion,  the  peripheral  velocity  which  is  de- 
sirable or  practicable,  and  by  various  conditions  of  mechanical 
expediency. 

Generally  speaking,  lower  peripheral  speeds  entail  more  stages, 
more  lines  of  vanes  per  stage,  or  both.  Our  general  practice  is 
to  so  divide  up  the  steam  expansion  that  all  stages  handle  about 
equal  parts  of  the  total  power  of  the  steam. 

The  losses  and  leakages  of  the  earlier  stages  take  the  form  of 
more  heat  or  more  steam  for  the  later  stages,  and  are  thus  in  part 
regained.  Much  water  of  expansion,  which  might  occasion  loss 
by  re-evaporation,  is  drained  out  of  each  stage  into  that  which 
succeeds  it. 

The  governing  is  effected  by  successive  closing  of  nozzles  and 
consequent  narrowing  of  the  active  steam  belt.  The  cut  shows 
part  of  the  nozzle  open  and  part  closed ;  the  arrows  showing  space 
filled  by  live  steam.  In  the  process  of  governing,  the  nozzles  of  the 
later  stages  may  or  may  not  be  opened  and  closed  so  as  to  maintain 
an  adjustment  proportional  to  that  of  the  first  stage,  which  is  always 
the  primary  source  of  governing.  Some  improvement  of  light  load 
economy  may  be  effected  by  maintaining  a  relative  adjustment  of 
all  nozzles :  but  in  many  cases  the  practical  difference  in  economy 
is  not  great,  and  automatic  adjustment  of  nozzle  opening  in  later 
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FIG.  4.— CURVES  OF  WATER  CONSUMPTION  OF  60O-KW  CURTIS  TURBINE. 

I  intend  to  give  only  a  general  idea  concerning  existing  designs  for 
its  application  to  electric  generators.  Its  development,  even  for 
this  purpose,  is  very  recent,  and  will  doubtless  be  subject  to  im- 
portant future  improvements.  In  its  present  state,  however,  it 
embodies  many  important  advantages,  as  has  already  been  stated. 
The  most  important  of  these  advantages  is  the  high  steam  economy 
which  it  affords  under  average  conditions  of  service.  This  economy 
is  shown  by  the  accompanying  curves,  which  are  derived  from  actual 
tests  of  the  first  commercial  machine  of  this  type  which  was  com- 
pleted. This  machine  drives  a  dynamo  of  6oo-kw  capacity.  The 
curves  give  its  performance  at  a  speed  of  1,500  r.p.m.,  which  is  a 
safe  and  practical  speed  for  commercial  operation,  and  which  cor- 
responds to  a  peripheral  velocity  of  about  420  ft.  per  second.  The 
results,  with  superheat,  given  in  these  curves  are  not  derived  actually 
from  tests  of  this  turbine,  but  are  plotted  from  data  obtained  on 
smaller  turbines.  They  correspond  to  the  results  obtained  on  tur- 
bines of  other  types,  and  are  undoubtedly  reliable. 

Fig.  4  shows  the  steam  consumption  of  this  machine  in  pounds 
per  kilowatt-hour  output  at  various  loads  and  under  the  conditions 
stated,  the  lower  curve  giving  the  steam  consumption  at  various 
loads  with  150°  superheat. 
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FIG.  5. — CURVE  OF  \V.\TER  CONSUMPTION  OF  60O-KVV  CURTIS  TURBINE. 

Fig.  5  shows  the  results  which  could  be  obtained  from  this 
turbine  if  it  were  operated  with  high  pressure  and  a  high  degree  of 
superheat,  these  conditions  of  operation  being  perfectly  practical 
with  the  machine,  while  with  steam  engines  the  use  of  such  high  tem- 
peratures would  with  ordinary  constructions  be  prohibitive. 

The  results  shown  by  these  curves  are  better  than  any  heretofore 
produced  by  steam  turbines  of  any  make  or  size,  and  are  very  much 
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FIG.    10. — CURVE  OF   WATER  CONSUMPTION   OF  60O-KW 
CURTIS  TURBINE. 
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FIG.  7. — PLAN  AND  ELEVATION  OF  500-K\V  CURTIS  TUKIUNE  WITH 
GF.NER.MOR. 


FIG.  9. — COMPARISON  OF  200-KW  DE  LAVAL  TURBINE,  5OO-KW  CURTIS 
TURBINE   AND  3~5-KW    PARSONS  Tl-RBINE. 


THE  CURTIS   STE.-\M  TURBINE. 
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Ik-IIit  lliiiii  tlitixc  •ibtuiiiiibli-  (rum  ilu-  lypcn  of  slciini  niKiiivs  gen- 
ernlly  ii|>|ilii-(l  to  the  iirtxhiclioii  of  klcitruily 

It  sluiiilcl  Ik.'  iiolcil  thiit  these  curves  show  u  very  IiikIi  cllicicncy 
at  liglil  luails,  u!>  coiiipured  with  results  ubtiiinubic  from  stciim  en- 
Kincs.  and  that  the  crt'Kieiuy  docs  not  fall  off  ut  overload  as  it  must 
necessarily  «lo  with  nil  engines  which  operate  economically  under 
normal  lull-load  conditions.  This  light  load  and  overload  economy 
IS  an  important  feature  of  the  Curtis  turbine,  and  arises  from  the 
fact  that  the  functioning  of  its  working  parts  is  virtually  the  sjunc 
under  all  conditions  of  load. 

Figs.  10,  II  and  I-'  show  the  effect  upon  steam  consumption  of 
changes  in  the  steam  pressure,  the  degrees  of  superheat  and  in  the 
vacuum.  It  will  be  observed  that  the  superheat  and  vacuum  curves 
arc  straight  lines  so  inclined  as  to  indicate  a  great  advantage  by  the 
use  of  all  degrees  of  superheat  and  also  an  inmicnse  advantage  in  the 
use  of  very  high  vacuum.  The  most  important  reason  why  the 
Curtis  turbine  so  greatly  surpasses  the  steam  engine  in  economy  is 
that  it  is  adapted  to  use  effectively  the  highest  possible  degrees  of 
e.xpansion,  while  in  the  steam  engine  it  is  practically  impossible 
to  provide  for  high  degrees  of  expansion.  As  the  exhaust  pressure 
approaches  a  perfect  vacuum,  the  volume  naturally  increases  at  a 
rapid  rate — the  volume  of  steam  with  a  2g-in.  vacuum  being  double 
that  with  a  28-in.  vacuum.  To  handle  high  degrees  of  expansion, 
it  would,  therefore,  be  necessary  to  make  cylinders  of  steam  engines 
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FIG.    12. — CURVE  OF   W.\TER   CONSUMPTION   OF  60O-KW    CURTIS   TURBINE. 

very  large,  and  this  increase  of  size  and  weight  of  parts  fixes  a 
practical  limit  which  cannot  be  passed  without  excessive  cost  and 
complication.  In  the  turbine,  the  highest  degrees  of  steam  expan- 
sion are  easily  provided  for,  and  consequently  a  much  larger  pro- 
portion of  the  total  work  in  steam  can  be  utilized  by  turbines  than 
by  steam  engines. 

There  are  other  conditions  in  the  Curtis  turbine  which  make  high 
degrees  of  vacuum  more  easily  attainable  than  they  are  under  ordi- 
nary conditions.  The  machine  is  so  constructed  that  leakage  of 
air  into  the  vacuum  chamber  is  easily  rendered  impossible.  The 
leakage  of  air  into  condensing  engines  is  considerable,  and  is  gen- 
erally not  checked  owing  to  the  small  value  of  improved  vacuum  to 
an  engine. 

With  turbines  of  the  type  here  described,  no  oil  comes  into  contact 
with  the  steam,  and,  consequently,  condensed  water  can  be  taken 
from  surface  condensers  and  returned  to  boilers.  The  use  of  surface 
condensers  under  such  conditions  renders  unnecessary  the  introduc- 
tion of  air  either  in  feed  or  circulating  water,  and  consequently  makes 
possible  a  very  high  vacuum  with  small  air-pumping  apparatus. 

The  results  shown  by  these  curves  are  obtained  from  a  machine  of 
6oo-kw  capacity,  and  are  naturally  inferior  to  results  which  are 
expected  from  the  very  large  units  which  are  now  being  built.  It 
is  hoped  that  very  soon  after  the  reading  of  this  paper  a  5.000-kw 
unit,  which  is  now  complete,  will  be  put  into  operation  in  Chicago. 
This  machine  is  expected  to  give  considerably  better  steam  economies 
than  are  shown  by  the  accompanying  curves,  and  will  be  superior 
particularly  in  the  matter  of  light-load  performance.  The  variation 
of  efficiency  in  this  machine  from  half  load  to  50  per  cent,  overload, 
will  not  exceed  3  per  cent. 

The  external  appearance  and  dimensions  of  this  5.000-kw  unit  are 
shown   by  one  of  the   drawings   which   accompany   this  paper,   and 
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another  drawing  shl>w^  llii>  unit  cuiiip.ired  with  an  engine  driven 
generating  unit  ut  Miinlar  capacity.  l-!ach  unit  is  xhosvn  u%  cuinplctc 
with  prime  mover  ami  generator,  one  being  the  machine  for  Chicago, 
aliuvr  inriitKiiied ;  the  other,  one  of  the  units  which  arc  operating 
in  the  Manhattan  Railway  Company's  power  station  at  Xeiv  York. 
The  ciimparison  sulliciently  illustrates  the  improvement  which  the 
turbine  has  introduced.  The  respective  weights  of  these  complete 
units,  exclusive  of  foundation,  are  in  the  ratio  of  1:8,  and  the 
saving  in  foundations  alone  is  a  very  important  item.  Other  draw- 
ings which  accompany  this  paper  show  a  500-kw  unit  recently  in- 
stalled at  Newport,  and  also  a  comparison  drawn  to  the  same  scale 
between  this  500-kw  unit  and  a  cross-compound  engine  unit  of 
equal  capacity  designed  to  operate  at  100  r.p.m.  The  contrast  here 
is  even  more  striking. 

If  the  extreme  simplicity  of  the  Curtis  turbine  is  considered  in 
combination  with  these  figures  and  comparisons,  it  is  easy  to  api)re- 
ciate  that  a  very  great  engineering  advance  has  been  accomplished. 
It  has  been  conservatively  estimated  that  engine  units,  like  those 
in  the  Manhattan  Company's  station,  can  be  replaced  by  turbines 
like  that  in  Chicago,  and  that  the  cost  of  such  replacement  can  be 
|i.ii(l  for  by  saving  in  operating  expenses  in  three  years. 

Whenever  an  improvement  has  been  effected  in  prime  movers,  the 
iiiliiiencc  upon  engineering  and  business  conditions  has  been  very 
marked.  When  the  release  cut-off  principle  was  introduced  by  Cor- 
liss, a  certain  improvement  in  engine  economy  was  effected,  and  al- 
though this  improvement  was  accompanied  by  no  diminution  in  cost, 
the  change  resulted  in  a  very  great  activity  in  engine  building,  and 
the  renewal  of  most  of  the  large  mill  engines  in  the  country.  It  is, 
therefore,  safe  to  predict  that  the  influence  of  the  steam  turbine  will 
be  of  radical  importance.  The  steam  turbine  is,  on  account  of  its 
high  speed,  particularly  adapted  to  the  driving  of  electric  generators, 
and  its  introduction  will  consequently  stimulate  the  use  of  elec- 
tricity rather  than  other  power  transmitters. 

In  the  past  the  most  economical  use  of  steam  has  been  confined 
to  the  most  expensive  and  elaborate  plants,  while  in  the  future  it 
will  be  within  the  reach  of  all  where  condensing  water  is  available. 


Paris  Gas  Interests. 


It  was  announced  some  time  ago  in  tlie  daily  newspapers  that 
possibly  Mr.  A.  N.  Brady  and  others  might  take  an  interest  in  the 
Paris  gas  plants.  A  cable  dispatch  from  Paris  of  April  4  says : 
"The  project  of  American  capitalists  to  purchase  the  Paris  gas 
franchise  has  played  a  considerable  part  in  a  bitter  political  con- 
troversy before  the  Municipal  Council,  aroused  by  the  question  of 
extending  the  franchise.  Several  newspapers  have  asserted  that 
one  of  the  leading  companies  seeking  the  franchise  is  American,  and 
the  Matin  said  Rockefeller  interests  controlled  four-fifths  of  its 
capital.  This  brought  out  a  sharp  letter  of  denial,  which  the  Matin 
published  yesterday,  from  several  leading  French  capitalists  inter- 
ested in  the  company.  After  referring  to  the  report  that  the  Rocke- 
fellers control  the  concern,  the  letter  says:  "Our  project  is  not 
American,  but  is  French.  Its  organization  will  be  French  and  its 
administration  exclusively  French.  The  letter  further  denies  the 
report  that  some  of  the  religious  orders  own  part  of  the  company's 
stock." 


Yarrow  on   Submarine  Craft. 


Mr.  Yarrow,  head  of  the  shipbuilding  firm,  before  the  British 
Institute  of  Naval  Architects  last  week  came  out  strongly  against 
the  recent  naval  policy  of  France,  Great  Britain  and  the  United  States 
in  building  submarines.  He  said  that  he  has  no  belief  whatever 
in  the  submarine  boat,  either  for  offensive  or  for  defensive  purposes. 
He  does  not  consider  that  anything  practical  will  ever  result  from 
the  experiments  which  all  maritime  nations  are  making  in  this 
direction.  Submarines,  if  entirely  successful  or  otherwise,  would  be 
of  use  only  against  stationary  vessels.  For  the  purpose  of  attacking 
vessels  in  motion  they  could  not  be  guided,  he  maintains,  with 
sufficient  accuracy  and  knowledge  to  be  relied  upon,  while  even  if 
they  could,  at  least  as  much  has  been  accomplished  already  by 
torpedo  boats,  with  far  less  risk  and  cost. 
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De  Forest  Wireless  Telegraph  System. 


By  a.  Fkkdkrick  Collins. 

FOR  sonic  time  much  effort  has  been  directed  toward  producing 
a  receiving  apparatus  which  would  eliminate  the  coherer 
and  provide  in  turn  a  swifter,  surer  means  for  indicating 
electromagnetic  waves.  The  coherer,  as  is  well  known,  retards  the 
f^«\v  of  a  local  current  until  the  filings  are  drawn  into  closer  pro.ximity 
with  each  other  by  the  action  of  electric  oscillations  set  up  in  the 
resonator  circuit  by  the  received  electric  waves  when  the  resistance  is 
lowered  from  thousands  to  tens  of  ohms  and  permitting  the  local 
current  to  flow  through  the  circuit. 

In  the  ordinary  silver  filings  coherer  the  resistance  remains  at 
its  minimum  value  long  after  the  last  oscillation  of  the  current, 
and  in  order  to  restore  the  local  circuit  to  its  normally  high  resist- 
ance it  is  necessary  to  decohere  the  filings  either  by  electro-mechan- 
ical or  purely  mechanical  means.  A  coherer  of  this  type  actuating 
a  relay  and  a  Morse  printing  register  requires  a  definite  period  of 
time  between  the  instant  the  first  train  of  waves  are  impressed  upon 
the  resonator  system  of  which  it  is  a  part  and  the  reception  of  the 
second  train  of  waves.  This  is  due  largely  to  the  lag  occasioned  by 
the  restoration  of  the  filings  to  their  normal  state  by  mechanical 
means  and  the  high  time  constant  of  the  relay. 

Another  untoward  effect  produced  by  the  ordinary  coherer  is 
due  to  the  dual  circuits  required  to  operate  a  Morse  register,  and  a 
fourth  difficulty  is  caused  by  the  sparks  which  occur  between  the 
filings,  which  process  sets  up  oscillations  emitting  miniature  trains 
of  electric  waves,  and  unless  exceeding  care  is  exercised  will  be 
registered  as  a  Morse  character  on  the  tape. 

Dr.  Lee  De  Forest  has  invented,  in  conjunction  with  Mr.  E.  H. 
Smythe,  a  responding  device  for  receiving,  transmitting  and  indi- 
cating electromagnetic  waves,  in  which  the  electric  oscillation  builds 
up  resistance  in  the  responder,  as  the  De  Forest-Smythe  wave  de- 
tector is  termed,  instead  of  decreasing  it  as  in  the  filings  coherer, 
and  yet  the  responder  is  not  an  anti-coherer,  but  is  based  funda- 
mentally upon  the  laws  governing  electrolysis  as  produced  by  high- 
frequency  currents.  The  resistance  of  the  circuit,  including  the  re- 
sponder and  the  means  of  indication,  is  uniformly  increased  and  is 
proportionate  to  the  energy  of  the  received  electric  waves,  the 
resistance  being  decreased  again  by  the  action  of  a  local  circuit. 
The  action   and   reaction   of  the  responder,   according  to   investiga- 


FIG.   1. — D1.\GR.\M  OF  BE  FOREST-S  M  VTHF.  RESPONDER. 

tions  of  the  inventors,  is  that  the  responsive  device  normally  main- 
tains a  number  of  conducting  paths,  and  these  paths  are  interrupted 
by  the  oscillations  set  up  by  the  received  electric  waves  in  the  reson- 
ator system,  which  increases  the  resistance  of  the  responder;  but 
when  the  high-frequency  currents  cease  the  local  direct  current 
reconnects  the  conducting  paths  instantaneously  and  the  normally 
low  resistance  is  re-established. 

By  this  method  it  is  claimed  that  an  instantaneous  and  automatic 
return  is  secured  of  the  normal  conditions  of  the  detector  after  each 


series  of  oscillations  arc  indicated  and  without  any  auxiliary  ap- 
paratus for  tapping  back,  thereby  providing  a  detector  of  exceptional 
rapidity,  certainty  of  action  and  suitability  for  long-distance  work 
— in  short,  fulfilling  to  a  nicety  the  most  rigid  requirements  imposed 
upon  a  detector  in  actual  work. 

The  De  Forest-Smythe  responder  is  shown  diagram'matically  in 
Fig.  I,  and  is  connected  with  the  resonator  system  and  local  circuit 
exactly  as  is  a  coherer  or  other  wave-detecting  device.  A  represents 
the  aerial  receiving  conductor  or  antennje,  G  the  earthed  terminal  or 
grounded  wire,  and  E  the  responder ;  the  responder  comprises  elec- 
trodes or  conductor  plugs,  c\  c",  forced  in  a  glass  or  other  insulating 
tube,  A';  the  space  or  pocket,  c',  is  filled  with  a  special  compound  or 
medium  which  will  be  fully  described  below. 

The  local  battery,  B,  provides  current  for  actuating  an  indicator  of 
any  suitable  type,  but  in  actual  practice  takes  the  form  of  a  tele- 
phone receiver;  the  local  circuit  includes  the  responder,  a  battery 
and  choke  coils,  C,  C,  in  oppositely  disposed  arms  of  the  circuit 
as  shown,  and  a  resistance,  R,  usually  made  variable  to  provide  a 
current  suitable  for  the  varying  resistance  of  the  responder. 

The  action  of  this  responder  is  essentially  of  an  electrolytic  nature, 
for  it  was  discovered  by  the  inventors  that  when  two  metallic  elec- 


FIGS.    2   AND   3. — DE   FOREST-SMYTHE  RESPONDER,    BEFORE   AND    AFTER 
DISRUPTION. 

trodes  are  slightly  separated  and  included  in  series  with  a  source 
of  current  and  a  suitable  medium  is  interposed  between  their  opposed 
surfaces,  minute  metallic  particles  arc  detached  from  the  anode 
and  thence  carried  across  the  gap  separating  the  electrodes  to  the 
cathode,  where  they  build  up  bridges  which  extend  toward  and  soon 
reach  the  anode,  thus  bridging  the  gap.  In  Fig.  2  is  shown  schemat- 
ically the  metallic  thread  deposited  by  electrolysis  of  local  current; 
and  in  Fig.  3  the  disruption  of  the  thread  on  the  passage  of  an 
oscillating  current. 

It  is  evident  that  as  long  as  electrolysis  takes  place  the  connecting 
metallic  thread  or  bridge  continues  between  the  electrodes  of  the 
responder,  which  opens  a  practically  free  passage  for  the  current  de- 
rived from  a  cell ;  but  the  effect  of  high-frequency  oscillations  such 
as  are  set  up  by  impinging  electric  waves  is  to  instantly  disrupt  or 
break  down  the  metallic  threads  formed  by  the  local  current  when 
the  resistance  is  increased  by  several  thousand  ohms. 

The  process  involved  in  making  and  breaking  these  conducting 
threads  is  accomplished  practically  instantaneous,  and  if  the  re- 
sponder is  connected  with  a  telephone  receiver  the  increasing  and 
decreasing  resistance  of  the  circuit  is  manifested  audibly. 

Originally  water  was  employed  in  the  gap  between  the  electrodes, 
which  was  sufficiently  sensitive  to  indicate  the  electric  oscillations, 
but  it  was  neither  accurate  nor  permanent.  By  means  of  the  micro- 
scope it  was  asoertained  that  when  water  was  used  between  the 
electrodes  of  the  detector  a  direct  current  from  a  battery  deposits 
particles  of  metal  from  the  anode  and  deposits  them  on  the  cathode ; 
and  if  the  process  is  continued  for  some  time,  the  particles  continue 
to  be  deposited  until  a  minute  thread  is  formed  connecting  the  elec- 
trodes, as  shown  schematically  in  Fig.  2,  and  when  this  takes  place 
feeble  electric  oscillations  such  as  are  produced  by  the  received 
electric  waves  are  unable  to  disrupt  the  metallic  thread  and  the 
detector  is  said  to  be  "clogged." 

To  eliminate  this  undesirable  effect  and  to  increase  and  maintain 
the  sensitiveness  of  the  detector,  a  great  number  of  different  sub- 
stances was  interposed  between  the  electrodes  and  exhaustive  tests 
conducted  in  order  to  ascertain  a  suitable  medium.  Viscous  liquids, 
including  glycerine  and  heavy  oils,  viscous  semi-solids,  such  as 
vaseline  powders,  sulphur,  oxides  of  lead  and  mixtures  of  PhO  with 
glycerine  and  collodion  and  gelatine  were  employed,  as  well  as 
manganese  dioxide  and  potassium  chlorate.  It  was  found  that  when 
these  media  were  used  they  limited  the  number  of  threads  or  bridges 
built  up  by  the  local  current  and  concentrated  the  action  of  the 
electric  oscillations  to  and  upon  these  threads.  The  effect  of  the 
oscillating  current  on  the  deposited  metallic  threads  segregates  and 
precipitates  it  quite  gently  instead  of  violently  disrupting  it.  such 
an  action  being  represented  in  Fig.  3 ;  when  instantly  this  operation 
of  the  oscillations  cease  the  process  of  building  up  takes  place. 

The  microscopical  analysis  made  showed  that  when  the  oscillatory 
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currrnt  U  MipriiiniHiM'U  upon  (lie  KkmI  direct  current,  tuinuic  bubble* 
of  gas  are  liberated  at  (he  cntliuile  und  along  the  depo>ited  particles 
forming  the  depo>i(cd  nu-tullic  thread;  the  invesitiKationx  also  showed 
that  the  ncgregatioii  of  the  particles  forming  (he  (bread  is  directly 
due  to  this  sudden  generation  of  gas,  and  that  the  ac(itin  is  "lirgcly 
one  of  disruptive  electrolysis  in  a  film  of  electrolytic  licpiid  inter- 
posed be(\veen  each  nic(allic  par(icle  and  its  neighbor." 

To    fulfill    the   ibi-ory    lhii>   evolved    it    is    neccss.iry    (o   inlioiluce 


Flli.    .J.— liKNKKAl.   VIKW     OK    KKSl'O.MlKK. 

some  suitable  electrically  t'.cconiposable  medium,  such  as  water 
with  the  supporting  medium  in  which  the  particles  forming  the  thread 
arc  suspended.  In  practice  commercial  glycerine  is  used  and  fulfills 
the  above  requirements  nicely,  since  water  exists  in  commercial 
glycerine  as  an  impurity. 

The  investigation  also  indicate.^  iluit  ilic  k:i>  libiialod  is  hydrogen, 
and  the  oxygen  set  free  effects  a  combination  with  the  metal  of 
the  anode,  or  in  the  case  where  glycerine  is  employed  as  the  sus- 


respondcr  are  about  an  eighth  of  an  inch  in  diameter  and  separated 
one-sixteenth  of  an  inch.  The  oppositely  disposed  surfaces  may  be 
either  smooth  or  roughened.  A  screw  adjustment  it  provided  for 
determining  accurately  the  sensibility  of  the  rcsponder. 

The  complete  detector  is  shown  in  Fig.  i,  and  consists  of  an  in- 
sulating tube.  A.',  of  glass  or  ebonite,  an  auxiliary  electrode,  <■*,  being 
forced  between  the  electrodes,  <•',  c'  proper.  In  the  spaces  or  jjockeis 
is  the  sensitive  medium,  composed  of  rather  coarse  filings  and  oxide 


FIG.  5. — DIAGRAM  OF  WIRELESS  TELEGRAPH  RECEIVER. 

of  lead  in  equal  proportions  by  bulk  and  made  into  a  paste  by  the 
addition  of  glycerine  or  vaseline  with  a  trace  of  water  or  alcohol. 
The  local  circuit  should  have  a  small  value,  preferably  one-tenth  to 
one  milli-ampere,  or  when  two  cells  are  inserted  in  the  circuit  a 
resistance  of  12,000  to  15,000  ohms  is  necessary  to  obtain  the  proper 
relative  values.  A  photogrraphic  reproduction  of  the  responder  is 
given  in  Fig.  4. 

In  practice  two  electric  wave  responders  are  usually  connected  in 
series  as  shown  in  Fig.  5,  and  included  in  the  circuit  are  two  choke 
coils,  2,  2',  a  resistance  of  5,000  ohms,  3,  and  a  three-cell  battery,  4 ; 
with  tre  resistance  in  circuit  is  a  condenser,  5,  and  a  head  telephone, 
6.     The  complete  receiver  is  illustrated  in  Fig.  6.     The  transmitter 


FIG.  6. GE.VEKAL  VIEW  OF  RECEIVER. 


EX  ERA  L    VIEW   OF   TRANSMITTER. 


taining  medium,  "the  chemical  activity  of  the  nascent  o.xygen  may 
be  sufficient  to  cause  it  to  abstract  hydrogen  from  the  glycerine  to 
form  water." 

The  inventors  in  their  patent  state  they  have  obtained  the  best 
results  with  the  oxides  of  lead  and  that  these  substances  act  as  a 
depolarizer  as  well  as  a  sustaining  medium.  The  gas  arising  from 
the  electrolytic  processes  referred  to  above  may  be  absorbed  by 
substances  such  as  finely  divided  sulphur,  which  are  interposed 
between  the  electrodes. 

The    terminal    conductor    plugs'   or    electrodes    employed    in    the 


employed  in  this  system  is  shown  in  Fig.  7 ;  it  consists  of  an  alter- 
nating-current generator,  which  energizes,  the  primary  coil  of  an 
oil  transformer  with  a  500-volt  current  which  is  stepped  up  to 
20,000  volts  in  the  secondary  coil ;  this  in  turn  charges  a  battery  of 
Leyden  jar  condensers  to  its  maximum  capacity,  when  it  discharges 
through  an  air-gap  setting  up  oscillations  of  great  intensity  in  the 
oscillator  circuits.  The  generator  is  driven  by  a  gasoline  engine 
except  where  a  current  is  otherwise  available,  when  a  motor  is 
connected  direct  to  the  alternator,  the  former  operating  on  a  no  or 
220-volt  direct-current  circuit. 
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Quick  Work  After  the  Helena  Fire. 


Last  October  the  power  plant  of  the  Helena  Light  &  Traction 
Company,  of  Helena,  Mont.,  was  almost  entirely  destroyed  by  fire. 
Through  the  courtesy  of  Superintendent  R.  A.  Wilson,  some  par- 
ticulars are  here  given  as  to  the  remarkably  quick  work  which  Mr. 
Wilson  and  his  staff  performed  in  getting  the  plant  into  service  again. 

At  this  station  steam  power  was  abandoned  several  years  ago, 
and  the  company  has  been  getting  all  of  its  power  over  an  11,000- 
volt  transmission  line  from  the  plant  of  the  Missouri  River  Power 
Company  at  Canon  Ferry,  18  miles  distant,  on  the  Missouri  River. 
The  Helena  Light  &  Traction  Company  supplies  practically  all  the 
electric  lighting  and  power  work  in  the  City  of  Helena,  as  well  as 
the  street  railway  service.  The  number  of  lights  installed  is  about 
two  per  capita  of  population,  which  is  an  unusually  high  percentage 
for  a  city  of  the  size  of  Helena.  As  the  company  supplies  so  much 
electric  lighting,  and  practically  all  the  power  in  the  city,  the  inter- 
ruption of  the  service  was  a  great  calamity  to  the  community.  At 
the  time  of  the  fire  it  was  thought  by  many  that  it  would  be  weeks 
before  service  could  be  resumed,  as  the  station  was  apparently  a 
total  wreck.  As  a  matter  of  fact,  it  was  just  fifty  hours  from  the 
time  of  the  fire  that  Superintendent  Wilson  began  to  give  electric 
lighting  ser\  ice ;  and  in  a  few  hours  more  the  street  railway  service 
was  resumed. 

The  station  which  was  burned  was  an  old  steam  power  plant 
which  had  been  converted  into  a  sub-station  at  the  time  that  water 
power  was  first  transmitted  to  the  city.  The  fire  started  at  a  short 
circuit,  where  the  11,000-volt  line  entered  the  building.  It  is  believed 
to  have  been  caused  by  some  tarpaulin  which  fell  across  the  lines. 
The  destruction  of  the  plant  was  so  rapid  that  the  chief  engineer, 
after  telephoning  the  alarm,  could  not  secure  his  coat,  which  was 
hanging  near  the  switchboard,  and  which  contained  a  large  sum  of 
money. 

Fig.  I  shows  the  interior  of  the  temporary  transformer  room,  which 
is  now  doing  service.  Mr.  Wilson  does  not  consider  the  wiring  as  a 
standard  of  excellence,  to  be  copied ;  but  it  served  to  give  power 
and  light  to  the  people  of  Helena  within  fifty  hours  after  the  break- 
down. 

The  exterior  of  the  old  station,  the  stone  wall  of  which  is  still 
standing,  and  the  temporary  shed  in  the  foreground,  which  is  at 
present  serving  as   a   station,   is  shown   in   Fig.   2.      In   getting  this 


tains  from  the  water  power  plant  at  Canon  Ferry,  and  all  the 
wires  strung.  The  service  wires  for  the  City  of  Helena  stretched 
directly  over  the  ruins,  making  a  tangle  which  had  to  be  straight- 
ened out,  and  adding  considerably  to  the  work  of  resuming  service. 

The  "railway  department"  of  the  temporary  plant  is  shown  in 
Fig.  3.  Induction  motors  which  were  taken  from  the  ruins  were 
belted  to  some  direct-current  dynamos  secured  in  neighboring  towns. 
It  is  a  striking  testimonial  to  the  indestructibility  of  the  induction 
motor  that  these  motors  were  simply  pulled  out  of  the  ruins,  dried 


FIG.    3. — RAILWAY    PLANT    IN    TE.MPORARY    STATION. 

out  and  had  their  terminals  and  leads  renewed  before  being  put  into 
service. 

The  fire  was  even  more  instructive  as  regards  the  performance 
of  the  oil-filled  transformers.  Some  constant-current  transformers 
which  went  through  the  fire  were  used  immediately  afterwards,  after 
being  dried  out  and  having  the  oil  renewed,  and  some  small  repairs 
made  on  such  of  the  insulation  as  was  reached  by  the  heat.  The 
oil  protected  most  of  the  coils.  Some  of  the  larger  high-tension 
transformers  were  located  over  a  pit  on  the  wooden  floor,  and  the 
fire  burned  out  the  floor,  tipping  them  over  into  this  pit.     Of  course, 


I-IU.    I. — TEMPORAKV    IKANSFORMER  ROOM. 


FIG.    2. — TEMPORARY    STATION. 


temporary  plant  into  operation,  some  feats  were  performed  which  are 
not  down  in  the  text-books  on  electrical  construction.  For  example, 
some  of  the  high-tension  cable  was  manufactured  by  pulling  wires 
out  of  the  ruins  and  covering  them  with  ordinary  rubber  hose. 
Some  of  these  cables  can  be  seen  in  the  foreground  in  Fig.  i.  Many 
of  the  switches  were  taken  out  of  the  ruins  and  made  serviceable 
by  the  use  of  a  file.  In  the  fifty  hours  that  elapsed  between  the 
burning  of  the  building  and  the  resumption  of  service,  a  temporary 
shed  was  erected,  transformers  were  hauled  18  miles  over  the  moun- 


the  oil  which  was  thus  dumped  into  the  pit  made  a  tremendously 
hot  fire.  It  was  believed,  however,  that  if  all  the  transformers  in 
the  station  had  been  on  a  solid  foundation,  with  covers  on  tight, 
and  with  water-cooling  system  outside  of  the  oil,  they  would  have 
survived  the  fire  w'ithout  injury. 

Plans  have  been  prepared  for  a  handsome  sub-station  to  take  the 
place  of  the  one  destroyed,  which  will  be  made  one  of  the  most  com- 
pletely equipped  distributing  stations  to  be  found  in  the  United 
States. 
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l-.lcctrolysis  of  Wmcr 


IN  .III  ,1111.11-  HI  till-  .Miiiili  iitiiiibi'i  i«(  ilio  Journal  of  I'hysical 
{.  Iii-inislry,  I'rof,  W.  K.  W'lntncy  c|j^l•ll^sl■•^  tin-  ciniiiniial  elec- 
trolysis 111  water  at  vollaKcs  below  the  so  called  drcoiniiDsitioii 
value,  Dit  the  basis  of  the  a|>|ilicalii>ii  of  the  N'eriist  lonmila  for 
eni.f.  of  polari/alioii.  Dr.  Higeluw  has  repeated  the  early  experi- 
ments of  ilelinholtr.  in  which  water,  in  closed  vessels,  is  shown 
coiiiiinially  to  conduct  the  current  when  the  potential  difTerencc 
across  the  cell  is  only  one  volt.  For  visible  decomposition,  about 
1.7  volt  is  necessary,  and  this  is  approximately  the  value  calculated 
by  the  erroneous  process  of  considering  the  heat  of  the  chemical 
reaction  to  be  exactly  equal  to  the  electrical  energy  obtained  from 
the  reaction  when  generating  a  current,  or  e(|ual  to  the  electrical 
iiiergy  necessary  to  bring  abtuit  the  decomposition  of  water  into 
Its  component  gaseous  products  at  atmospheric  pressure. 

The  recent  advances  in  electrochemical  knowledge  lead  to  the 
conclusion  that  whenever  an  c.m.f.  is  applied  to  a  pair  of  electrodes 
u)  an  electrolyte,  if  its  value  is  loo  small  for  visible  electrolysis, 
there  immediately  occurs  at  least  such  an  amount  of  real  electrolysis 
as  is  capable  of  changing  the  poles  into  electrodes  whose  character- 
istic e.m.f.  is  equal  and  opposite  to  the  impressed  e.m.f.  The  earliest 
experiments  on  polarization  point  to  this  as  a  fact. 

In  the  case,  then,  of  an  aqueous  solution,  the  electrodes  at  one 
volt  impressed  e.m.f.  are  so  charged  with  oxygen  and  hydrogen 
that  they  are  to  be  considered  as  gas  electrodes  of  low  gas 
concentration  or  pressure.  No  reason  appears  for  not  accepting 
this  conception  as  representing  a  condition  to  be  expected.  The 
gases  could  escape  as  bubbles  only  when  the  concentration  had  at 
least  reached  that  value  at  which  a  gas  pressure  equal  to  that  upon 
the  liquid  was  reached,  i.  e.,  the  atmospheric  pressure.  Helmholtz 
certainly  rccogrnized  this  principle  when  he  drew  the  conclusion  that 
with  gas  electrodes  the  e.m.f.  should  be  different  for  each  different 
pressure  of  the  gas.     This  he  then  expressed  in  the  form, 

./  -  .-J,  =  C  hg  /.//.,. 

It  these  electrodes  represent  the  gases  at  low  pressure  these  gases 
should  certainly  dissolve  in  the  water  and  tend  to  reach  a  condition 
of  saturation  corresponding  to  the  above  concentration.  In  an  open 
vessel  this  might  never  be  attained,  owing  to  the  continual  escape  of 
the  gases  into  the  air,  where  their  partial  pressures  are  low.  As 
it  is  well  known  also  that  these  gases  when  dissolved  in  the  electrolyte 
are  capable  of  depolarizing  the  electrodes,  especially  the  hydrogen 
and  the  oxygen  electrode,  a  current  at  very  low  voltages  seems  a 
necessary  result.  It  should  depend  largely  on  diffusion  and  convec- 
tion, as  the  actually  studied  current  very  evidently  does. 

Considered  from  the  point  of  view  of  energetics,  there  is  also  no 
transgression  of  a  law.  A  molecule  of  water  certainly  could  not 
be  decomposed  by  an  expenditure  of  less  total  energy  than  would  be 
generated  in  its  formation,  nor  is  such  an  assumption  necessary  to 
the  case  in  hand. 

In  the  decomposition  of  water  by  the  current  in  general,  electrical 
energy  and  heat  are  both  absorbed,  but  the  quantitative  relation  be- 
tween the  two  varies  with  the  conditions.  Moreover,  at  a  given  tem- 
perature it  varies  with  the  pressure  so  that  at  low  pressures  less 
elecrical  energy-  should  be  necessary  than  at  high,  although  the 
total  energy  should  be  the  same  in  all  cases.  The  total  energy- 
difference  between  the  water  and  its  gases  will  be  the  same  at  a 
given  temperature  for  all  concentrations  because  of  the  constancy  of 
the  value  of  the  product  of  pressure  and  volume  for  these  gases, 
but  the  difference  in  free  energy  will  depend  upon  the  perssure  and 
volume  of  the  gases,  for  the  greater  the  volume  the  less  the  free 
energy  they  contain.  The  electrical  energy  obtainable  from  these 
gases  under  ideal  conditions  is  a  measure  of  the  free  energy  they 
contain.  At  great  attenuations  this  would  become  very  small,  though 
the  heat  of  reaction  would  be  the  same  as  before ;  conversely  the  de- 
composition of  water  into  these  attenuated  gases  requires  the  appli- 
cation of  but  little  work. 

The  quantity  factor  of  the  electrical  energy  necessary  to  decom- 
pose the  water  is  the  constant  of  Faraday's  law.  but  the  intensity 
factor  by  which  this  must  be  multiplied  to  give  the  energy  necessary, 
is  the  e.m.f.  of  polarization.  This,  in  accord  with  the  Helmholtz- 
Xernst  conceptions,  is  a  function  of  the  concentration  of  the  active 
electrodes.  This  has  been  shown  to  be  the  case  with  cadmium  and 
zinc  amalgams,  and  it  is  natural  to  assume  that  it  applies  to  the 
case  of  gas  electrodes. 


l)r.  Itinrlow's  experiments  really  suppon  this  view  For  ex- 
iiniplc,  the  ninnmum  cuiretit  reached  in  his  various  cells  when  cor- 
rected for  site  and  resistance  of  electrolyte  is  pructicully  a  constant 
whatever  precautions  were  taken  to  previously  remove  gases  from 
the  electrolyte.  In  fact  in  the  single  case  where  he  could  have 
observed  the  actual  production  e)f  gas  at  low  pressure  above  the 
electrolyte  he  apparently  did  so,  but  attributed  it  to  a  leakage  of  air. 
It  seems  most  probable  tli,'it  a  low  rate  of  electrolysis  existed  in  each 
of  the  several  experiments  described,  that  this  started  without  the 
introduction  of  dissolved  gases  and  probably  reached  a  condition 
of  equilibrium  in  which  the  diffusion  of  one  dissolved  gas  to  the 
other  electrode  in  both  eases  caused  continual  depolarization.  In  such 
a  case  there  should  also  have  been  some  gas  pressure  above  the  elec- 
trolyte and  this  while  not  demonstrated,  was  really  indicated  by  the 
experiments. 

It  woultl  seem  a  radical  stej)  to  :idopl  the  theory  of  Dr.  Higclow 
that  simple  dissolved  gases  conduct  the  current  and  the  facts  hardly 
warfant  it.  To  build  upon  this  theory  the  additional  theoretical 
structure  involving  the  mysterious  corpuscles  of  Thomson  would  be 
still  more  dangerous.  If  all  the  phenomena  of  this  particular  subject 
seem  on  careful  investigation  to  be  in  accord  with  our  present  theories 
it  is  simply  fortunate. 


Accurate  Measurements  of   Heavy  Currents. 


]iv   I'.   Lkthkui.k. 

THE  Laboraloirc  Central  d'Klectricite  has  been  carrying  out 
experiments  on  accurate  measurements  of  very  high  and  very 
low  intensity  currents,  the  results  of  which  are  embodied  in  a 
paper  read  at  the  February  meeting  of  the  Societc  Internationale 
d'Electricicns  by  Prof.  Janet.  These  experiments,  which  were  per- 
formed under  his  supervision  by  M.  Iliovici,  refer  to  alternating 
currents  of  more  than  1,000  amp,  the  measurement  of  which  is 
rendered  difficult  by  the  awkward  nature  and  large  size  of  the 
conductors. 

The  methods  in  general  use  for  accurately  measuring  high  in- 
tensity currents  are  the  shunt  method  and  the  Kelvin  kiloampere 
balance  method.  This  latter  shows  a  systematic  diflference  which 
exceeds  2  to  3/1000  amp  in  continuous  current,  and  4  to  5/1000 
in  alternating  current  when  the  frequency  varies  from  25  to  60 
cycles,  probably  due  to  Foucault  currents  in  the  conductors  of 
the  Kelvin  balance. 

The  transforruer  method  was  shown  to  be  equal  in  ac(?uracy  to 
the  preceding  ones,  though  not  limited,  as  are  the  latter,  by  the 
intensity  of  the  currents  measured.  Certain  conditions,  nevertheless, 
have  to  be  conformed  to,  which  will  be  dealt  with  later. 

The  transformer  consists  of  an  iron  ring  provided  with  two  wind- 
ings, the  respective  numbers  of  turns  being  lu.  th-  With  correspond- 
ing currents,  /i,  h,  and  when  no  self-induction  takes  place  between 
the  two  windings,  we  have  the  simple  equation.  n,h  -r  ";/:  =  O. 

In  practice,  however,  the  primary  and  secondary  circuits  do  not 
conform  to  the  ideal  conditions,  the  secondary  being  in  part  com- 
posed of  an  ammeter,  the  primary  winding  of  which  is  far  from 
uniform  by  reason  of  the  large  section  and  bulky  nature  of  the 
conductors.  Magnetic  leakage,  therefore,  takes  place  between  the 
windings.  The  magnetic  permeability  also  varies,  and  other  dis- 
turbing influences  are  due  to  Foucault  currents  and  hysteresis  loss 
in  the  core  of  the  ring. 

For  the  sake  of  analysis,  M.  Janet  at  first  neglects  hysteresis  and 
Foucault  currents.  The  leakage  taking  place  between  the  windings 
is  accounted  for  by  adding  to  the  effect  of  uniform  winding,  the 
effects  of  additional  inductance,  /,  in  the  primary  circuit  and  induc- 
tance and  resistance,  /^r;  in  the  secondary  circuit  (containing  the 
ammeter). 

Now,  considering  the  hysteresis  and  Foucault  currents,  these 
can  easily  be  derived  from  the  respective  losses  in  watts  due  thereto. 


IVt  =  //'  X    l\ 


(Ui  being  the  primary  e.m.f.). 


and  added  geometrically  to  the  primary  current.  L,  determined  at 
first,  h  =  (/i  -j-  Ii  -\-  h").  1\  and  W  being  almost  completely 
energetic,  the  arithmetical   addition  of  the   terms  will  be   sufficient 
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in  practice   and   will  give   a   \alue   slightly   superior   to   the   current 
to  be  measured. 


The  Construction  of  Aerial  Telephone  Lines — IX. 


From  the  reasoning  above  outlined,  we  find  that  the  ratio, 


nJ> 


—  y 


By  Arthur  V.  AuiiOTT,  C.  E. 


departs   from  unity,  and 
the  formula : 


-/ 


I  + 


16  t' 


(I) 


This  result,  which  is  remarkable  in  that  the  value  of  y  is  independent 
of  n  and  h,  and  only  varies  with  the  reluctance,  R,  the  frequency, 
w,  the  number  of  secondary  turns,  Us,  resistance  of  winding,  r^,  in- 
cluding the  reading  ammeter  (r2  =  r's  +  r"i). 

Fixing  the  frequency,  w,  it  is  interesting  to  note  how  y  varies 
with  /,  which  can  be  determined  by  means  of  the  formula  (i)  and 
the  following  formula   (2)  : 

^""''  -      n,  W  (2) 

y  is  related  to  reluctance  R  or  inversely  to  permeability,  /'  by  the 
formula  (i).  /'is  related  to  i>  by  the  curve  of  permeability  (upper 
curve  /  of  the  accompanying  figure). 

Both  formula  and  curve,  /,  therefore,  permit  the  elimination  of 
R  and  0,  or  h  and  </>,  and  to  draw  the  curve  relating  y  to  li,  or 
y  —  I  to  /:,  curve  I  I. 

and  100  (y  —  l)  as  ordinates,  show  the  influence  of  a  change  in 
frequency;  decreasing  y  —  i,  it  results  from  above  formulas  and 
experiments  that  ri  should  be  made  as  small  as  possible.     Experi- 


U^ 


ccurate  calculation  of  its  value  has  given      joint  use  of  lines  by  telei'hone  and  klectric  light  companies. 

IT  often  happens  that  telephone  and  light  companies  must  carry 
their  circuits  along  the  same  highways,  and  in  many  cases  streets 
are  so  occupied  as  to  compel  the  joint  use  of  poles  by  both 
companies,  for  frequently  municipal  authorities  enforce  such  a 
partnership.  Both  companies,  naturally,  have  grave  objections  to 
allow  any  other  circuits  upon  their  poles,  and  probably  wisely  use 
every  means  to  delay  and  retard  such  joint  occupancy  as  long  as 
practical.  That  there  are  some  vital  objections  cannot  be  gainsaid; 
but  with  proper  precautions  and  restrictions,  it  is  untrue  to  say 
that  such  occupancy  is  not  feasible. 

There  are  two  objections  that  the  telephone  company  may  argue 
to  such  joint  pole  line  construction.  If  the  wires  of  the  electric 
light  company  are  placed  above  those  of  the  telephone  circuits, 
a  broken  light  wire  may  fall  upon  the  telephone  circuits  and  do 
much  injury  by  burning  off  the  existing  circuits,  or  injuring  ap- 
paratus at  the  sub-stations  and  in  the  central  office,  and  by  fright- 
ening or  even  killing  the  employees  of  the  telephone  company  or 
possibly  its  subscribers. 

If  the  wires  of  the  electric  light  company  are  placed  below  those 
of  the  telephone  company,  the  linemen  employed  by  the  telephone 
company  must  crawl  through  the  lighting  circuits  whenever  any 
pole  is  visited,  and,  consequently,  are  exposed  to  extreme  hazard 
shock.  From  the  lighting  company's  standpoint,  two  objections 
also  exist.  If  the  telephone  wires  are  below  the  lighting  circuits. 
electric  light  linemen  must  crawl  through  the  telephone  w-ires. 
This  is  a  performance  which  is  not  attended  with  any  danger,  as 
far  as  shocks  from  the  telephone  plant  are  concerned,  but  the  pres- 
ence of  the  telephone  wires  certainly  retards  work  of  the  linemen 
and  causes  it  to  be  more  expensive.  If  the  electric  light  wires  arc 
placed  below  the  telephone  circuits,  a  broken  telephone  wire  may 
drop  upon  the  electric  light  circuits,  and  injure  the  lighting  company- 
by  opening  its  circuit-breakers,  and  otherwise  putting  its  circuits 
out  of  commission.  All  of  these  objections  are  real  and  valid,  and 
should  be  given  due  weight  when  an  endeavor  is  made  to  enforce 
the  use  of  joint  lines.  But  when  all  is  said  and  done  it  is  possible 
for  both  companies  to  occupy  a  joint  line;  but,  if  compelled  to  do 
so  by  municipal  authorities,  companies  should  be  exempted  from 
suits  for  damages  due  to  the  presence  of  each  other's  wires,  so  long 
as  both  companies  protect  their  circuits  in  the  best-known  manner. 
Where  joint  lines  are  used,  it  is  usually  customary  to  place  the 
electric  light  wires  above  the  telephone  circuits,  and  allow  a  space 
of  not  less  than  six  feet  between  the  lowest  electric  light  cross  arm 
and  the  highest  of  the  telephone  circuits.  A  notable  and  good  ex- 
ample of  this  form  of  construction  may  be  seen  on  Euclid  Avenue 
in  Cleveland,  where  the  lines  of  both  the  electric  light  and  telephone 
companies  occupy  one  side  of  the  street,  set  upon  55  and  6^-foot- 
pole  lines  for  some  miles. 

.WIRE. 


1                                               !■: 

measurements  of  heavy  currents. 

ments  with  different  ammeters  have  shown  that  greater  accuracy 
is  obtained  with  the  least  resistance  in  ammeter  circuit. 

Now  investigating  the  hysteresis  current,  /',  Mr.  Iliovici  found 
that  it  was  no  longer  dependent  upon  the  primary  constants  of 
the  main  current,  /,  under  the  following  conditions : 

Connecting  ni  primary  turns  all  in  series  or  in  multiple  changes, 
/i,  proportionally  as  seen  from  formula  (1)  ;  it  also  changes  /i'  in 
the  same  ratio,  as  proved  by  experiment  and  calculation. 

Calculation,  in  fact,  gives  for  Jx  : 

^  -  77,  (3) 


Vn{ 


(4) 


A,  B,  C,  D,  E,  F  being  functions  of  L. 

The  formula  (4)  shows  that  putting  in  series  tii  turns  first  connected 
in  multiple  is  equivalent  to  multiplying  the  numerator  by  «i* ;  the 
denominator  by  tii'  and  the  result  by  ih";  U  is  multiplied  by  ih  and 
/  is  divided  by  «i. 

The  geometric  sum,  h  -{-  h'  -\-  1",  is,  therefore,  modified  in  the 
same  proportions  as  the  separate  turns ;  that  is,  all  divided  by  ni, 
and  resultant  ampere-turns  ni   (/i  -\-  K  +  -^i")  =  constant. 

Experiments  made  before  the  Institute  by  Mr.  Janet  prove  the 
constancy  of  the  resultant  ampere-turns. 

The  ring  used  was  made  of  39  iron  sheets,  0.066  cm  in  thickness. 
The  external  diameter  was  Dx  =  15  cm,  and  the  internal  diameter  of 
ring  Di  =  13  cm.  There  were  250  secondary  turns  and  15  primary 
turns. 

The  same  readings  are  made  when  the  primary  turns  are  all  con- 
nected in  multiple  and  carry  750  amp,  or  all  in  series  (15)  with  50 
amp.  Practical  use  can  be  made  of  such  rings  with  one  primary 
turn  carrying  as  many  amperes  as  needed.  The  accuracy,  varying 
from  I  to  4/1000  in  the  most  unfavorable  cases,  is  fully  equal  to  the 
requirements  of  the  standardizing  laboratories. 


The  best  conducting  material  for  open  wire  lines  has  always  been 
a  point  of  discussion.  Early  telephone  circuits  were  invariably 
made  of  iron,  but  its  rapid  rusting,  its  objectionable  resistance  and 
more  objectionable  magnetic  qualities  have  caused  it  to  be  discarded 
by  all  excepting  those  who  are  doing  an  inferior  class  of  work. 
Extended  experience  points  to  the  use  of  .080  B.  &  S.  copper  for 
all  lines  under  from  ten  to  twenty  miles,  .104  copper  for  toll  and 
long-distance  lines  of  magnitude,  while  .165  copper  has  been  used 
by  the  transcontinental  systems.  It  is  doubtful,  however,  whether 
such  large  wire  would  be  employed  in  the  future.  Iron  wire,  doubt- 
less, has  a  place  in  the  construction  of  telephone  line  where  business 
to  be  transacted  is  relatively  of  minor  importance ;  where  distances 
covered  are  small,  and  where  the  line  load  is  light,  it  is  necessary 
to  use  the  most  economical  form  of  a  construction.  For  local  work, 
under  such  circumstances,  the  use  of  iron  wire  is  presumably  pref- 
erable, but  much  false  impression  exists  as  to  the  economy  of  iron 
wire.  It  is  argued  that,  as  iron  wire  costs  ■SY2  cents  per  pound,  and 
copper  wire  15  cents,  about  four-fifths  of  the  cost  may  be  saved 
by  the  employment  of  iron  wire,  but  this  is  obviously  fallacious ;  for 
the  cost  of  the  line  is  not  only  that  of  the  wire,  but  of  the  poles, 
cross   arms,  pins,  braces,  insulators  and  labor  of  erection,  so  that 
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the  svirr  ilsdf  foriiH  but  a  siikiII  Inu'lion.'or  nlHitit  two  IHiIin  of  ilu- 
total  cost  of  llir  line.  \i,  therefore,  a  ■.avinn  of  four  lift hs  is  nuiile 
ii|ioii  two-fifths  of  the  cost,  the  actual  saving  is  but  eight  Iwenly- 
tiltlis  of  the  total  cost  of  the  pole  line,  nnd  there  are  few  instances 
where  this  economy  is  worth  the  dccrcaAcd  life  and  the  poorer 
service  rendered  by  the  iron  wire  line. 

There  have  been  many  attempts  to  construct  some  other  form  of 
wire,  which  would  be  preferable  for  telephonic  purposes,  ,'\  numl.er 
of  alloys,  chiefly  combinations  of  almuinum  and  copper  in  llio 
aluminum  bron/es,  have  been  tried.  These  wires  possess  consider 
able  greater  .strength  than  hard-drawn  copper,  but  are  always  bur- 
dened with  two  or  three  times  the  resistance,  l-or  drop  wires, 
alley  lines,  and  other  distributing  purposes,  wire  of  this  description 
has  a  value,  and  its  use  in  this  direction  is  likely  to  increase,  but 
it  seems  to  be  limited  to  such  special  locations.  In  times  past  many 
attempts  have  been  made  to  form  what  is  termed  a  bi-meiallic  wire 
or  center  of  steel,  surrounded  by  a  coating  of  copper,  upon  tin- 
theory  that  the  steel  wouM  contribute  the  necessary  strength  and 
the  copper  the  desired  conductivity.  Theoretically  all  this  is  true, 
but  practically  the  increased  cost  of  manufacture  does  not  enable 
such  wires  to  show  economy  over  regular  hard-drawn  copper,  and 
from  no  other  standpoint  is  their  use  desirable.  Prior  to  the  appli- 
cation of  hard  drawing  to  the  manufacture  of  wire,  the  use  of  iron 
was  almost  a  necessity,  as  ordinary  annealed  copper  could  not  be 
made  of  sufficient  strength  to  support  itself  over  the  proper  spans 
under  a  snow  load.  But  when  Mr.  Doolittle  showed  how  greater 
tensile  strength  of  copper  could  bo  increased  by  the  process  of 
passing  it  through  a  die,  without  subsequently  annealing,  the  fate 
of  iron  wire  was  sealed,  as  the  increased  tensile  strength  thus  secured 
to  the  copper  made  it  capable  of  sustaining  itself  under  all  ordinary 
conditions  of  span  and  load.  In  using  hard-drawn  copper,  however, 
it  must  not  be  forgotten  that  the  value  of  the  material  lies  in  the 
surface  skin,  and  that  nothing  should  be  done  which  in  any  way 
interferes  with  its  integrity.  Thus  all  tools  or  hard  objects  must  be 
kept  away  from  the  surface  of  hard  copper  wire.  It  must  under 
no  circumstances  be  nicked  or  scratched,  or  bent  at  a  sharp  angle. 
.\nything  which  disturbs  its  surface  vitally  injures  its  cohesive 
power.  -Any  form  of  annealing  will  perform  the  same  result,  an3, 
consequently,  no  soldering  must  be  done  upon  hard-drawn  wire, 
but  all  joints  must  be  made  with  clamps — Mclntire's,  or  by  some 
other  mechanical  method. 


Recent  Electrochemical  Developments. 


By  Climto.v  Pali.  Townsend. 


EXTR.VCTION'    OF    SUGAR.  , 

The  endosniotic  method  of  Dr.  Schwerin  for  extracting  sugar 
solutions  from  comminuting  beet  roots  or  cane  was  described  and 
illustrated  in  these  columns,  Vol.  XXXVIII,  page  942;  and  more  re- 
cently (Vol.  LXI,  page  365)  a  rrfodified  apparatus  for  this  and 
analogous  purposes  has  been  described.  The  current  patent  issue 
contains  a  further  modification  of  the  earlier  process,  this  modi- 
fication being  applicable  solely  to  the  extraction  of  sugar.  Accord- 
ing to  the  earlier  method  the  cane  or  beet  chips  to  be  extracted  were 
packed  between  a  cathode  of  wire-gauze  and  a  diapliragm  of  filter- 
cloth,  an  anode  being  placed  in  water  in  a  compartment  beyond  the 
diaphragm.  This  anode  was  of  zinc  or  aluminum,  these  metals 
being  capable  of  uniting  with  the  acids  of  the  normal  juices  to  form 
insoluble  compounds,  thereby  eliminating  them. 

In  a  construction  of  this  kind  the  albuminoids  which  form  a  normal 
constituent  of  the  juices  are  dissolved  in  the  alkaline  liquor  at  the 
cathode,  and  unless  afterward  removed  by  separate  treatment  will 
correspondingly  reduce  the  purity  of  the  sugar.  This  is  said  to  be 
overcome  in  the  present  case  by  interposing  between  the  cathode 
and  the  comminuted  sugar-bearing  material  a  layer  of  bone-black, 
preferably  retained  between  filter-cloths.  To  facilitate  retention  of 
this  layer  a  horizontal  position  of  the  apparatus  is  adopted.  By  in- 
terposing the  bone-black  in  the  path  of  solution  moving  toward  the 
cathode  the  albuminoids  are  removed  before  they  have  an  opportunity 
of  dissolving  in  the  cathode  solution. 

An  independent  improvement  consists  in  substituting  for  the  costly 


.mode!!  of  zinc  and  aluminum,  plates  of  ituii,  and  precipitating  the 
organic  acuU  by  inagiK-sium  oxide,  calcium  carbonate,  or  other  suit- 
able compound  held  in  luspension  in  the  water  of  the  anode  com- 
partment. 

lil.NTAI.    MUKH-K.  — 

These  mulllcs  as  heretofore  constructed  have  comprised  a  casing, 
generally  of  porccl.iin,  in  the  inner  walls  of  which  platinum  resist- 
ance wires  were  embedded,  or  in  the  latter  models  these  wires  have 
been  bedded  in  separable  plates  with  which  the  muffle  walls  arc 
lined.  The  close  bedding  of  the  wires,  as  formerly  practiced,  has 
also  been  abandoned,  on  account  of  their  liability  to  part  under  the 
expansion  and  contraction  of  the  plates,  and  instead  they  have  been 
merely  passed  through  grooves  or  perforations  of  ample  size. 

A  further  step,  in  direct  line  with  earlier  progress,  is  represented 
in  the  furnace  recently  patented  by  Robert  Winter,  of  Berlin.  .Ac- 
cording to  this  construction  the  resistance  wires  :ire  carried  in 
tubes  of  porcelain  which  are  loosely  supported  in  horizontal  grf)Ovcs 
in  opposite  interior  faces  of  the  muffle,  and  evenly  spaced  by  means 
of  projections  on  their  sides.  The  result  is  a  further  reduction  in 
the  size  of  the  heating  units,  with  correspondingly  lessened  liability 
lo  fracture  under  the  necessarily  violent  temperature  changes  to 
which  they  are  subject  in  use. 

DEPOSITION    OF   GOLD. 

Mr.  E.  D.  Kendall,  of  New  York,  seeks  to  simi)lify  the  plating  of 
gold  by  providing  a  solid  composition  which  by  mere  solution  in 
water  will  yield  a  suitable  electrolyte;  that  is  to  say,  the  electrolyte 
from  which  gold  will  be  deposited  as  the  result  of  secondary  action. 
The  composition  described  is  prepared  by  adding  to  a  strong  solu- 
tion of  trichloride  of  gold  a  slight  excess  of  potassium  hydroxide, 
followed  by  a  considerable  quantity  of  potassium  ferrocyanidc.  The 
whole  is  then  evaporated  to  dryness  upon  a  water  bath,  grounds  and 
preserved  in  air-tight  packages. 

Mr.  Kendall  also  patents  a  composition  designed  for  silvering 
brass,  copper  or  other  base  metal  by  simple  contact.  This  powder 
consists  of  silver  chloride,  one  part;  sodium  thiosulphate,  four 
parts,  and  a  siliceous  powder  such  as  infusorial  earth,  four  parts; 
and  is  applied  directly  to  the  carefully  cleaned  article  to  be  silvered 
by  means  of  a  wet  cloth. 


Sylvanus  Thompson  on  Gilbert. 


The  Royal  Geographical  Society  has  recently  been  making  an 
exhibition  in  London  of  Elizabethan  relics  to  signalize  the  tercen- 
tenary of  the  death  of  the  great  Queen.  Among  the  objects  exhib- 
ited there  was  very  appropriately  a  unique  collection  illustrating 
the  life  and  works  of  Dr.  William  Gilbert,  one  of  Queen  Elizabeth's 
Physicians-in-Ordinary,  who  has  been  called  the  "father  of  modern 
electrical  science."  This  collection  was  formed  by  Prof.  Sylvanus 
P.  Thompson,  who,  as  is  well  known,  has  made  a  special  study  of 
everything  relating  to  Dr.  Gilbert,  and  whose  superb  translation 
of  the  "De  Magnete"  was  recently  issued,  a  few  copies  being  secured 
by  fortunate  subscribers  on  this  side  of  the  Atlantic  at  a  price  far 
below  their  present  and  future  value. 

In  a  speech  at  the  Royal  Geographical  Society's  meeting  on  March 
23  in  connection  with  the  Elizabethan  tercentenary,  Prof.  Thompson 
said  of  Dr.  Gilbert:  "By  his  magnificent  generalization  from  the 
small-scale  models  to  the  globe  itself,  supported  from  point  to  point 
by  experimental  researches,  he  created  the  science  of  terrestrial 
magnetism.  If  from  the  imperfection  of  the  data  at  his  disposal  he 
fell  into  sundry  errors  of  detail,  he  yet  founded  the  method  of 
philosophizing  by  which  those  errors  were  in  due  time  corrected. 
And  if  for  nothing  else  than  his  masterly  vindication  of  scientific 
methods,  and  his  rescue  of  the  subject  of  magnetism  from  the 
pedantry  and  charlatanry  into  which  in  the  preceding  ages  it  had 
lapsed,  his  memory  must  be  held  in  high  honor. 

"To  the  names  of  the  men  who  made  great  the  age  of  Queen 
Elizabeth,  who  added  lustre  to  the  England  over  which  she  ruled, 
and  made  it  famous  in  foreign  discovery,  in  seacraft,  in  literature, 
in  poetry,  and  in  drama,  must  be  joined  that  of  the  man  who  equally 
added  lustre  in  science,  Dr.  William  Gilbert.  Alas !  that  of  the 
personality  of  so  great  a  man  so  little  should  be  known." 


April  i  i,  1903. 
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National   Electric   Light  Association. 


Mr.  C.  O.  Baker,  Jr.,  master  of  transportation  of  the  National 
Electric  Light  Association,  states  that  the  Central  Passenger  Asso- 
ciation has  granted  a  special  rate  of  a  fare  and  a  third,  on  the  cer- 
tificate plan,  from  all  points  in  its  territory  to  Chicago  and  return, 
for  delegates  attending  the  twenty-sixth  convention  of  the  National 
Electric  Light  Association,  to  be  held  in  Chicago  May  26,  27,  28, 
1903.  A  preliminary  list  of  125  questions  has  already  been  tabulated 
by  Mr.  Hartman,  editor  of  the  Question  Bo.x.  for  the  twenty-sixth 
convention,  from  questions  already  received  from  members.  New 
questions  are  coming  in  daily,  and  this  feature  of  the  programme  will 
contribute  greatly  to  the  interest  and  importance  of  the  meeting. 
Many  of  the  questions  relate  to  subjects  that  have  never  before  been 
brought  up  for  discussion  at  the  conventions,  and  they  are  sure  to 
elicit  valuable  information. 


CURRENT  NEWS  AND  NOTES. 


STUDYING  EARTHQUAKES.— Ai  the  invitation  of  the  German 
Government  a  conference  with  the  object  of  founding  an  inter- 
national seismic  association  will  be  held  at  Strasburg  from  July  24 
to  July  28. 


WIRELESS  TELEGRAPHY  ON  TRALXS.— The  recent  tests 
of  wireless  telegraphy  between  moving  trains  and  stations  on  the 
military  railway  near  Berlin,  according  to  a  despatch  from  that 
city,  have  been  successful.  It  is  stated  that  telegrams  were  ex- 
changed without  any  difficulty.     The  Braun  system  is  used. 


WIRELESS  PRESS  NEWS  is  now  a  feature  of  the  London 
Times.  A  wireless  press  association  is,  it  is  rumored,  being  quietly 
organized  to  embrace  the  United  States  and  Canada.  Thirty  oper- 
ators are  to  be  stationed  at  the  Glace  Bay  and  South  Wellsfleet 
stations  of  the  Marconi  system  to  receive  and  transmit  messages. 
The  organization  is  not  yet  completed,  but  is  to  be  ready  for  service 
by  the  time  that  perfect  communication  is  established  both  ways 
across  the  Atlantic.  The  service  is  also  to  be  exchanged,  it  is  said, 
with  that  of  a  similar  organization  in  England. 


A  LONG  KENTUCKY  ROAD.— The  Ohio  Valley  Traction  Com- 
pany has  applied  to  the  General  Council  at  Louisville,  Ky.,  for  a  right 
of  way  into  the  heart  of  the  city.  The  company,  which  will  be 
organized  by  ex-Congressman  A.  S.  Berry,  of  Covington,  is  being 
backed  by  Eastern  capitalists.  The  line  will  connect  Cincinnati  and 
Louisville,  which  are  no  miles  apart,  and  two  of  the  largest  cities 
in  the  West.  It  will  cost  $3,000,000,  and  will  have  all  the  privileges 
of  a  trunk  railroad  line.  It  will  open  up  a  rich  farming  and  mineral 
country.  The  construction  of  the  road  will  be  begun  within  the  next 
few  weeks. 


GERMAN  WIRELESS  TELEGRAPHY.— It  is  stated  from  Ber- 
lin by  special  cable  dispatch  that  the  Allgemeine  Electricitats-Gesell- 
schaft  has  received  orders  for  twenty-five  sets  of  Arco-Slaby  wire- 
less telegraph  apparatus  from  the  United  States  Navy  Depart- 
ment. Another  cable  disps'ch  states  that  the  German  military  au- 
thorities have  successfully  experimented  with  wireless  telegraphy 
along  the  line  of  the  milit-xry  railroad  between  Berlin  and  Zossen, 
eighteen  miles,  for  several  weeks  past,  and  continuous  communica- 
tion has  been  maintained  between  moving  trains  and  the  signal 
stations. 


/]  JOURNALISTIC  "EREAK."— It  is  stated  that  German  com- 
petitive enterprise  is  about  to  take  another  and  original  form.  A 
journal  devoted  to  electrical  subjects  is  soon  to  be  printed  in  Berlin 
in  the  English  language,  and  circulated  wherever  the  British  fiag 
flies,  the  object  being  to  set  forth  the  superiority  of  German  elec- 
tricians as  compared  with  all  comers.  One  of  the  curious  features 
of  the  undertaking  is  that  this  new  Anglo-German  industrial  pub- 
lication is  to  be  backed  by  one  of  the  great  German  electrical  manu- 
facturing companies.  An  English  technical  journalist  has  been 
secured  to  edit  the  new  paper. 


COLUMBIA'S  NEW  PROEESSORS.— The  trustees  of  Colum- 
bia University  have  decided  to  fill  the  vacancy  caused  by  the  death 
of  Prof.  Ogden  N.  Rood  by  creating  three  new  offices  in  physics. 
A  new  professorship  in  experimental  physics  is  to  be  filled  by  the 
appointment  of  Prof.  Ernest  F.  Nichols  of  Dartmouth  College, 
and  a  new  professor  in  mechanical  physics  by  the  appointment  of 
Dr.  Albert  P.  Wills  of  Bryn  Mawr.  The  third  new  appointee  will 
be  Bergen  Davis,  tutor  in  phy.sics.  who  is  now  studying  under 
Prof.  Thomson  at  Cambridge  L'nivcrsity  as  the  Tyndall  Fellow 
of  Columbia. 


BIG  TRUNK  TROLLEY  SYSTEM.— It  is  understood  that  the 
.\ppleyard  electric  railway  syndicate,  which  has  been  operating  ex- 
tensively in  Southern  Ohio,  has  planned  an  immense  trunk  line 
trolley  system,  giving  a  through  line  from  Cincinnati  to  Cleveland 
by  way  of  Columbus,  and  from  Cincinnati  to  Toledo  by  way  of  Day- 
ton and  Springfield.  This  line,  it  is  stated,  when  completed,  will 
enter  Cleveland  by  the  way  of  Akron,  and  the  Northern  Ohio  Trac- 
tion Company  will  be  part  of  the  system.  Some  of  the  work  still 
remains  to  be  done  between  Cincinnati  and  Hamilton,  but  is  now 
under  construction.  There  is  also  a  connection  being  made  between 
Newark  and  Znnesville. 


A  MODERN  LAKE  STEAMER.— The  steamer  "City  of  South 
Haven,"  which  was  recently  launched  at  Toledo,  O.,  will  be  fitted 
out  with  a  number  of  electrical  features.  She  will  be  equipped 
with  a  complete  telephone  system,  connecting  each  stateroom, 
and  the  exchange  on  board  will  be  provided  with  a  trunk  line 
which  will  be  connected  with  the  local  telephone  systems  at  Chicago 
and  South  Haven  when  the  steamer  makes  her  landings  there, 
thus  enabling  passengers  to  commimicate  with  all  parts  of  the  cities 
without  leaving  their  staterooms.  The  vessel,  it  is  stated,  will  also 
be  equipped  with  Marconi  wireless  telegraph  apparatus  and  a  daily 
newspaper  will  be  published  on  board  during  the  excursion  season. 


EGYPTIAN  I  ZED  CLAY.— Mr.  E.  G.  Acheson  has  recently 
been  conducting  some  interesting  work  with  clay  earth,  and  has 
obtained  a  product  called  "Egyptianized  Clay."  This  is  obtained 
by  a  very  simple  treatment  with  tannins  or  similar  extracts  of 
vegetable  matter  whereby  the  clay  is  rendered  very  much  higher  in 
tensile  strength,  more  dense,  and  the  shrinkage  is  materialy  re- 
duced. To  obtain  this  same  effect  was  probably  the  real  object  of 
the  use  of  straw  by  the  Egyptians.  This  having  occurred  to  Mr. 
.\cheson,  he  extracted  the  soluble  matters  from  the  straw,  throw- 
ing away  the  fibre,  and  by  treating  the  clay  with  these  soluble  con- 
stituents obtained  the  above  mentioned  results.  The  tensile  strength 
v.'as  increased  as  much  as  350  per  cent,   in   the  sun-dried  article. 


BRITISH  MUNICIPAL  OWNERSHIP.— The  government  re- 
turns of  the  municipal  plants  operated  in  England,  of  all  kinds,  are 
not  particularly  encouraging.  The  average  annual  income  for  the 
299  municipal  undertakings  amounted  in  the  aggregate  to  rather 
more  than  $65,000,000,  from  which  must  be  deducted  $41,000,000 
for  working  and  other  expenses.  The  apparent  balance  is  about 
$24,000,000,  from  which  again  must  be  deducted  nearly  $15,000,000 
for  interest  on  money  loaned,  and  nearly  a  million  dollars  for  de- 
preciation. If  a  further  sum  of  $6,300,000  be  subtracted  for  repay- 
ments of  principal,  there  is  a  net  profit  of  considerably  less  than 
$2,000,000.  On  further  examination,  this  profit  dwindles  so  seri- 
ously that  it  ought  really  to  be  a  deficit.  The  amount  invested  in 
elcv'trical  current  supply  is  $62,500,000. 

STEEL  CASTINGS  IN  IRELAND.— Mr.  W.  W.  Touvefle. 
U.  S.  Consul  at  Belfast,  Ireland,  writes  the  State  Department  as 
follows :  From  recent  investigations  that  I  have  made,  and  from 
numerous  inquiries  received  from  different  firms  in  this  city,  I  am 
satisfied  that  a  good  market  is  open  to  American  manufacturers 
who  can  supply  steel  castings  of  high  permeability  for  electrical 
works.  Castings  of  magnetic  steel,  for  field  magnets  of  electric 
motors  and  dynamos,  and  magnetic  steel  or  iron  sheet  stampings,  of 
high  permeability  and  low  hysteresis,  for  armature  cores,  are  men- 
tioned. L.  B.  Mollan  &  Co.,  Alexander  Street  West.  Falls  Road, 
electrical  and  mechanical  engineers  and  contractors,  and  Millin  & 
Co..  I'ltonia  Works.  59  Victoria  Street,  are  desirous  that  their 
names  may  be  brought  to  the  attention  of  steel  manufacturers  of 
tlic  United  St;Ues.  as  they  arc  large  users  of  the  castings  described. 
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CHICAGO  LlGHTl.\C.—.\t:cofdmti  u>  siutciiieiitsi  in  ilic  .\i-iv 
York  llicriild  us  to  jjiiccs  paid  by  city  cni|>luyci-s  in  Chicuuo  (or  llie 
privilcKc  of  hoUliiiK  llicir  jobii  uiidrr  llir  r.MHtiiig  regime,  iiiicincn 
ill  the  ctrciriiul  Urpartiiicnt  liiivc  to  pay  out  $5;  while  himp  triniiiicr!i 
arc  also  a>M\ssi:il  $5.  This  j'ocs  into  what  i^.  graphically  called  the- 
"aluiih  fund." 

MASSEN.I  I'L.tX T.—A  scriouii  break  occurnd  last  \\til<  in  the 
canal  of  the  Mas.scna  plant.  The  bank  which  held  the  water  of 
Froc  Hay  in  clicck  became  nndeniiincd  and  gradually  began  to 
give  way,  causing  an  alarming  leakage.  .'\  large  number  of  men 
and  teams,  after  working  several  days  oiuiipiii^  tuns  of  stone  and 
other  material  into  the  opening,  succeeded  in  stopping  tlie  leakage 
und  danger  is  now  considered  past.  It  is  stated  that  the  damage 
will  be  heavy. 


GERMAN  ELECTRICAL  C0MlSL\'AT10N.—.\  cable  dispatch 
from  Berlin  of  April  7  says:  The  arrangements  for  the  combina- 
tion of  the  Allgemcinc  l£lektrizitat  and  the  Union  Elektrizitat  Com- 
panies have  been  completed.  Each  concern  will  keep  separate  ac- 
counts, but  will  pool  their  profits,  which  will  be  apportioned  accord- 
ing to  the  ratio  of  their  respective  capitals,  the  former  company  re- 
ceiving fifteen-nineteenths  and  the  latter  four-nineteenths.  The  com- 
bination will  become  operative  on  July  1,  ami  will  continue  for 
thirty-tive  years. 


ALUMINUM-COPPER  CONDUCTOR.— A  patent  issued  March 
24  to  J.  D.  Nicholson  describes  a  conductor  having  a  copper  core 
enclosed  with  alummum.  It  is  stated  that  a  wire  can  be  readily 
drawn  from  a  compound  ingot  composed  of  the  two  metals,  the  core 
being  of  copper  and  the  shell  of  aluminum.  In  coupling  such  wires 
the  difficulty  ordinarily  found  in  soldering  alumjnum  is  not  serious, 
as  the  copper  part  of  the  conductor  can  be  readily  soldered  without 
raising  the  resistance  of  the  joint.  The  claim  is  for  a  compound 
electrical  conductor  composed  of  a  core  and  a  shell  of  different 
materials  drawn  into  wire,  one  metal  being  aluminum  and  the 
other  copper. 


OPERATING  MOTORS  IN  DUST-LADEN  ATMOSPHERES. 
— A  patent  granted  March  31  to  Thomas  A.  Edison  describes  means 
for  operating  electric  motors  in  atmospheres  which  are  heavily 
charged  with  dust,  as  in  cement-grinding  establishments,  flour  mills, 
etc.  The  invention  consists  in  enclosing  the  entire  motor  in  a 
casing  consisting  of  a  light  framework  covered  with  textile  material, 
such  as  ordinary  gunny  cloth,  the  walls  being  double.  Where  the 
motor  shaft  passes  through  the  casing  a  packed  bearing  is  provided 
to  exclude  dust  at  that  point.  A  fan  is  arranged  within  an  opening 
in  the  casing  to  cause  an  outward  draft  from  the  same,  a  shield  being 
so  arranged  at  this  opening  as  to  prevent  the  inward  flow  of  air 
around  the  fan,  which  would  carry  dust  within  the  casing. 

CHICAGO  ELECTION.— Ut.  Carter  Harrison  has  been  elected 
"Mayor  of  Chicago  for  the  fourth  time,  but  by  the  smallest  plurality 
in  the  series.  The  chief  issue  in  the  campaign  was  the  traction 
question,  both  candidates  favoring  ultimate  municipal  ownership  of 
the  street  railways.  Mr.  Graeme  Stewart,  the  Republican  candidate, 
advocated  an  immediate  improvement  of  conditions,  making  the  best 
terms  possible  with  the  companies.  Mr.  Harrison  recommended  a 
■delay  until  the  city  had  obtained  what  it  desired  from  the  companies 
after  the  election.  Mayor  Harrison  said:  "I  regard  the  present 
■election  as  less  of  a  personal  victory  for  myself  than  as  a  victory 
for  municipal  ownership  and  for  the  referendum — a  victory  which 
should  lead  to  the  development  of  public  national  as  well  as  munici- 
pal utilities." 


MASSACHUSETTS  MUNICIPALISM.— The  Massachusetts 
Gas  8:  Electric  Commission  has  recently  made  its  annual  report. 
Ji'.'r^ng  the  fiscal  year  ended  with  June,  1902,  the  municipally  owned 
electric  plants  of  Massachusetts  had  a  gross  income  from  all  sources 
of  $157,390.35.  Their  gross  operating  expenses  were  $218,696.39.  To 
this  mu5t  be  added  interest  on  bonds,  $39,39555 ;  depreciation,  $55,- 
729.29 :  losses.  $447.36.  The  sum  of  these  items,  added  to  the  net 
loss  on  operating  account  of  $61,306.04,  would  indicate  that  the  cost 
of  municipal  electric  lighting  over  and  above  the  charge  made  for 
it,  was  $155,032.34.  Of  sixty-three  Massachusetts  companies  en- 
gaged in  electric  lighting,  thirty-eight  paid  dividends  and  twenty-five 
did  not. 


INIENTUKS  AND  I  HE  NEW  INDUSTRIAL  SITUATION. 
— Mr.  S.  T.  Dudd,  the  well-known  electrical  engineer,  in  a  recent 
lecture  on  the  develupmeiit  uf  the  electric  railway  said  that  in  gath- 
ering his  notes  on  ihc  subject  the  question  has  forced  itself  on  his 
mind  ns  to  whetlier  under  mudcrn  conditions  of  business  the  same 
work  would  ever  have  been  done,  and  whether  if  we  had  the  same 
or  a  similar  problem  before  us  to-day,  we  would  be  able  to  solve 
it  as  the  invriitors  of  .'u  years  ago  solved  the  street  railway  problem. 
Since  that  lime  business  interests  have  been  associated  into  tiic  vast 
organizations  of  the  so-called  trusts,  and,  as  a  necessary  conennii- 
lant,  men  have  more  and  more  associ.tled  themselves  into  labor 
unions.  It  is  un<|uestionable  that  the  natural  cfTect  (A  large  organi- 
zations of  either  capital  or  labor  is  to  reduce  its  members  more  and 
more  to  the  level  of  machines  :ind  to  specialize  and  narrow  the  work 
and  efforts  of  each  individual  along  certain  lines  while  doing  the 
work  of  the  organization  at  the  expense  of  the  personality  of  the 
individual.  He  considers  it  absolutely  certain  that  such  men  ;is 
Sidney  Short,  Thomas  Edison  and  Leo  Daft  were  not  working  for 
any  thirty-million-dollar  corporation.  The  query  arises,  if  they 
had  been,  would  they  have  been  allowed  to  spend  their  time  on  the 
\:irious  apparently  hair-brained  ideas  out  of  which  has  developed 
our  electric  railways?  In  particular,  would  they  have  exerted  their 
efforts  if  they  had  known  that  their  ideas  were  to  be  absorbed  by  the 
corporation  and  included  under  that  general  term  of  patents  and 
good  will,  which  disappears  when  the  corporation  is  merged  in  a 
new  organization?  The  labor  unions  of  those  days  did  not  hold  the 
position  which  they  do  to-day.  The  query  arises,  if  they  had  would 
these  men  have  been  able  to  hire  assistants  who  were  machinists, 
carpenters,  plumbers,  painters  and  electricians  combined.  It  is  per- 
fectly certain  that  these  men  were  working  for  themselves  and  be- 
cause they  knew  that  the  developments  they  made  would  be  known 
by  their  names  and  would  lay  the  foundations  of  their  own  possible 
fortunes.  Mr.  Dodd  asks,  Is  such  a  condition  of  things  possible 
to-day?  Or,  are  modern  conditions  wiping  out  from  among  us  the 
-Xmerican  inventor?  If  so,  are  they  not  also  removing  one  of  the 
most  potent  factors  and  incentives  to  advances  in  Amc-ican  me- 
chanics, .\merican  engineering  and  .'\merican   civiiiz.ition  ? 


Letter  to  the  Editors, 


Stress  on  Frames  of  Alternating  Current  Generators. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  have  read  in  your  issue  of  February  14,  1903,  the  letter 
of  Mr.  A.  Hansson,  commenting  on  my  article  in  the  issue  of  Jan- 
uary 24.  1903,  having  the  above  title.  In  this  he  says :  "The  author 
has  neglected  torque  in  the  inner  circumference  of  the  core  *  *  * 
the  force  due  to  this  torque  in  the  example  given  would  be  about 
10,000  lbs." 

It  does  not  make  any  difference  what  the  figures  of  this  torque 
are,  because  it  does  not  enter  in  the  stress  in  the  sections  of  the 
frame  where  the  maximum  stresses  are  to  be  found.  It  is  the  mo- 
ment of  this  force  we  have  to  deal  with,  not  the  force  itself.  The 
bending  moment  of  the  said  force  for  the  two  sections  in  a  vertical 
plane  through  the  shaft  is  zero.  This  is  the  reason  why  the  force 
is  neglected  in  the  article,  and  it  seems  to  be  a  pretty  good  reason. 

The  object  of  my  article  was  to  interest  the  designing  electrical 
engineer  in  the  stress  problem.  There  is  a  wide  field  in  America 
for  this  kind  of  work.  Because  material  is  cheap  there  in  compari- 
son with  the  cost  of  labor,  saving  in  material  has  hitherto  been  a 
question  of  secondary  importance.  But  while  saving  in  labor,  why 
not  at  the  same  time  economize  in  material  and  consequently  get  the 
highest  results?  An  article  w-ritten  with  this  object  must  not  be 
too  theoretical,  because  in  the  latter  case  it  would  probably  not  be 
read  by  the  practical  engineer,  who  is  apt  to  prefer  examples  show- 
ing the  application  of  theory.  If  any  designer  has  received  practical 
benefit  from  my  article,  I  am  very  well  satisfied. 

The  letter  refers  to  an  article  in  the  Elektrotechnische  Zeitschrift 
by  Mr.  Hans  Linsenmann.  This  is  a  theoretical  article  relating  to 
the  deflection  of  frames,  and  as  such  is  a  very  good  one.  Mr.  Hans- 
son  does  not  appear,  however,  to  have  understood  either  this  or  my 
own  article.  They  relate  to  subjects  just  as  different  as  are  the 
ideas  of  deflection  and  stress.  Mr.  Linsenmann  in  an  example  gets 
as  a  result  from  six  pages  of  theory  a  maximum  deflection,  at  the 
top   of  a   i,200-kw  generator,   13   ft.  9  in.   in   diameter,  of  .012  in. 
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This  small  deflection  is  of  very  little  importance,  for  in  designing  a 
machine  a  difference  of  air-gap  of  1-16  or  .0626  in.  is  allowable. 
The  author  has  said  not  a  word  about  frame  stress,  which  is  the 
main  thing  for  the  designer. 

"The  frames  of  large  machines  must  be  calculated  in  relation  to 
the  air  space;  that  is,  the  deflection  must  be  calculated  just  as  in 
the  case  of  a  shaft,  and  the  frame  dimensioned  accordingly."  This  is 
another  error,  the  calculation  of  a  shaft  and  a  frame  having  nothing 
to  do  with  each  other.    In  the  case  of  a  shaft  for  electrical  machines, 


under  normal  conditions  deflection  is  a  serious  matter  and  the  stress 
of  less  importance;  while  in  the  case  of  a  frame,  just  the  opposite 
is  true,  as  I  have  stated  above. 

The  structural  frames  of  Siemens  &  Halske  may  be  a  commercial 
success  in  Germany  where  labor  is  cheap,  but  I  doubt  if  this  would 
apply  in  America  on  account  of  the  high  cost  there  of  labor.  There 
undoubtedly  the  cast  frame  of  iron  or  steel  will  continue  to  be  pre- 
ferred. P.  J.  Frenell. 

Berlin,  Germany. 


Dynamos,  Motors  and  Transformers. 

Heyland  Machines  Without  Closed  Connections  Between  the  Seg- 
ments.— Heyland. — An  illustrated  description  of  a  recent  improve- 
ment made  in  his  machines.  Fig.  i  represents  the  original  arrange- 
ment for  a  compensated  three-phase  machine ;  the  connections  be- 
tween the  different  segments  are  represented  by  fine  lines.  These 
connections  between  the  segments  offer  practical  difficulties,  espe- 
cially in  multipolar  machines,  as  the  calculation  gives  in  many  cases 
large  values  for  the  resistance  of  these  connections  which,  therefore, 
must  be  made  long  and  of  small  cross-section,  so  that  they  cannot 
be  easily  placed  on  the  commutator.  It  is,  however,  possible  to  omit 
some  of  these  connections  if  care  is  taken  that  the  breadth  of  the 
interrupted  segments  is  smaller  than  the  breadth  of  the  brushes. 
This  improvement  is  shown  in   Figs.  2  and  3,  where  some  of  the 


FIGS.  I,  2,  3  AND  4. — HEYLAND  MACHINES. 

connections  between  the  segments  are  left  out ;  Fig.  2  shows  the 
main  position  in  which  some  connections  between  the  segments  are 
•open ;  Fig.  3  shows  the  moment  of  commutation  in  which  the  seg- 
ments between  which  there  are  no  connections,  are  bridged  over  by 
the  brushes.  It  is  even  possible  to  omit  all  connections  between  the 
segments ;  this  is  shown  in  Fig.  4,  where  each  brush  is  divided  into 
two  brushes  connected  together  by  a  resistance ;  the  distance  between 
the  brushes  is  so  chosen  that  at  the  moment  of  commutation  the 
point  of  interruption  is  bridged  over  by  the  brushes.  This  arrange- 
ment has  the  advantage  that  it  is  easy  to  regulate  the  resistance 
properly.  He  gives  some  formulas  showing  that  by  this  arrangement 
the  shunt  losses  can  be  made  as  small  as  desired. — Elek.  Zeit., 
March  19. 

REFERENCE. 

Small  Motors.— Kimball. — An  illustrated  article  on  the  historical 
-development  of  the  small  electric  motor. — Eng.  Mag.,  April. 

Lights  and  Lighting. 

Pressure  in  the  Mercury  /4rc.— Stark  and  Reich. — An  account  of 
experiments  in  which  they  determined  the  pressure  in  the  mercury 
arc  by  attaching  a  manometer  tube  direct  to  the  mercury  vessels. 
They  find  that  if  the  mercury  arc  plays  in  a  tube  without  a  condensing 
vessel,  the  vapor  pressure  rises  rapidly  in  the  first  two  minutes. 
When  the  glass  tube  has  grown  so  hot  that  small  mercury  droplets 
evaporate  inside,  the  pressure  rises  rapidly  from  2  mm  to  10  mm. 
At  the  same  time  the  current  decreases  and  the  difference  of  poten- 
tial of  the  electrodes  increases.  If.  on  the  other  hand,  the  tube  is 
provided  with  a  condensing  attachment  then,  on  closing  the  circuit, 
the  vapor  pressure  increases  during  the  first  few  minutes  to  some 
5  mm,  and  remains  steady  after  that.  The  condensing  vapor,  as  it 
enters  the  condensing  vessel,  glows  with  a  reddish  color,  and  shows 
the  same  spectrum  lines  as  the  arc,  except  that  the  less  refrangible 
lines  are  accentuated.  The  condensing  vapor  is,  therefore,  cooler, 
"but  still  hot  enough  to  glow.    As  the  difference  of  pressure  between 


the  arc  and  the  condensing  vessel  increases,  the  condensing  vapor 
contracts  more  and  more  into  a  sheaf,  and  finally  becomes  a  cylin- 
drical pencil.  While  it  is  still  a  divergent  sheaf  it  shows  a  kind  of 
stratification. — Phys.  Zeit.,  March  i ;  abstracted  in  Lond.  Elec, 
March  20. 

New  System  of  Electric  Illumination. — An  editorial  note  on  the 
"Linolite"  system  which  consists  of  a  "line  o'  light,"  produced  by  a 
series  of  straight  tubular  lamps  carried  in  a  semi-cylindrical  reflector. 
The  lamps  are  each  9  in.  long,  with  straight  filaments — except  in  the 
case  of  some  with  a  single  curl  at  the  center — and  one  contact  plate 
at  each  end.  They  are  held  in  spring  holders  of  simple  construction 
and  in  concealed  brass  terminals,  highly  plated,  in  the  type  used  for 
theatre,  shop  and  all  internal  lighting.  The  leads  are  carried  in  the 
beading  at  either  side  of  the  reflecting  trough,  and  are  "looped  into 
the  spring  contacts ;  for  100  to  120  volts  the  lamps  are  all  in  parallel, 
while  for  higher  pressures  they  are  arranged  two  in  series.  The 
reflector  measures  about  254  in.  deep  and  can  be  made  in  any  desired 
lengjth ;  the  lamps  can  also  be  made  of  any  candle-power,  the  power 
absorbed  being  about  3.75  watts  per  candle.  The  light  is  distributed 
uniformly  over  an  angle  of  180°  and  gives  a  brilliant  effect  when  seen 
directly ;  it  is,  however,  preferable  in  applications  such  as  shop  win- 
dow lighting,  for  which  the  system  is  especially  suitable,  to  direct  the 
light  from  the  spectator  toward  the  goods  exhibited,  so  as  to  avoid 
glare.  The  reflectors  are  made  either  of  nickelled  copper  or  polished 
aluminum. — Lond.  Elec,  March  20. 

Power. 

Electric  Shop  Drive. — A  full  report  of  a  recent  discussion  before 
the  Eng.  Club  of  St.  Louis.  Layman  outlined  the  various  methods 
of  electric  shop  drive.  There  are  two  general  systems,  the  group 
and  individual  tool  system ;  the  former  may  be  termed  a  compro- 
mise between  the  old  and  the  best  of  the  new.  In  its  best  adaptions, 
group  drive  is  so  arranged  as  to  have  various  classes  of  machine 
tools  subdivided  into  groups  of  from  6  to  10  tools,  each  group  being 
operated  by  a  single  motor.  Where  variable-speed  service  of  tools 
is  necessary,  the  individual  motor  system  is  the  ideal  one.  The  dis- 
advantage of  alternating-current  motors  is  the  lack  of  a  satisfactory 
speed  control.  With  alternating  current,  shop  lighting  from  the 
same  mains  which  feed  the  motors,  is  possible  and  commercial,  while 
with  the  prevailing  methods  for  variable-speed,  direct-current  motor 
drive  the  shop  lighting  system  is  practically  entirely  independent  of 
the  motor  service  system.  With  the  aid  of  diagrams  he  discussed  at 
some  length  the  rheostatic  control  and  the  multivoltage  systems. 
Cooper  discussed  the  subject  of  speed  variation  at  great  length  and 
pointed  out  that  a  really  perfect  speed-changing  device  is  still  miss- 
ing ;  in  conclusion  he  indicated  the  following  rules  to  be  used  in 
determining  relative  sizes  of  motors  for  constant  horse-power  ap- 
plication :  the  total  range  of  speed,  using  both  variable  voltage  and 
field  regulation,  will  be  as  the  square  of  the  range  of  voltages;  change 
of  horse-power  will  be  directly  proportional  to  change  of  voltage 
in  armature,  field  being  constant,  the  change  of  horse-power  by  change 
of  field  strength  will  be  inversely  proportional  to  the  change  in  speed, 
the  voltage  on  armature  remaining  constant ;  the  relative  size  of  the 
motor  as  referred  to  the  maximum  speed  wm!1  be  directly  proportional 
to  its  speed  variation  when  using  variable  voltages  ;  the  relative  size 
of  the  motor  as  referred  to  the  maximum  speed  will  be  as  the  square 
of  the  speed  variation  when  using  field  regulation.     While  Layman 
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made  a  strong  argument  for  constunt-iipccd,  direct  current  moiors 
and  mechanical  means  between  motor  and  tool  for  sprcd  variation, 
Schwedtmann  llimks  that  tlie  mo>t  satisfactory  system  for  the  greater 
pcrccnlagc  of  shop  work  is  to  use  multiple  voltnge,  direct-current 
motors  or  motors  in  which  variation  of  speed  is  obtained  by  changing 
without  the  use  of  resistance  the  voltage  across  the  armature  or  field. 
He  finally  described  some  methods  for  speed  variation  in  alternating 
current  systems.  Ganz  &  Co.  are  rimniiig  their  whole  shop  with 
two-speed,  alternating-current  motors;  the  motors  arc  their  standard 
two  or  three-phase  machines;  wires  from  two  generators  furnishing 
SO  and  25  cycles  respectively  arc  taken  to  each  motor ;  on  the  higher 
freiiuency  the  motor  runs  without  iransformer;  on  the  low  frc(|ucncy 
a  transformer  is  inserted,  reducing  the  voltage  to  a  point  where  the 
best  cflicicncy  and  magnetic  density  is  obtained  in  the  motor;  this 
system  olTcrs  ail  the  advantages  of  a  two-circuit,  multiple-voltage 
control  system.  At  the  shops  of  the  Oerlikon  Company  the  same 
results  are  obtained  in  a  different  way;  only  one  set  of  wires  from 
one  generator  is  taken  to  the  alternating-current  motors  which  have 
short-circuited  armatures  and  two  sets  of  field  winding,  one  with 
double  the  number  of  poles  of  the  other;  nearly  the  whole  Oerlikon 
shop  is  driven  with  this  system.  Schwcdtmann  thinks  that  a  com- 
bination of  the  two  systems  of  Ganz  and  Oerlikon  would  give  all  the 
advantages  of  the  best  multiple-voltage  control  system. — Jour.  Eng. 
Soc,  January. 

REFERENCE. 

H'aItT  Potcer  in  South  Africa.— Fose. — An  illustrated  article  on  the 
Victoria  Falls  of  the  Zambesi  River,  with  some  remarks  on  their  pos- 
sible electrical  development. — Cassicr's  Mag.,  April. 

Traction. 

Northern  Ohio  Intcrurban  Lines. — A  description  of  the  formation 
of  an  electric  trunk  system  of  which  the  Columbus,  Dayton  &  Marion 
Railway  is  the  nucleus.  The  system  is  now  being  rapidly  extended 
in  several  directions,  and  it  is  proposed  eventually  to  furnish  through 
routes  between  Cleveland,  Toledo,  Columbus  and  other  Ohio  cities. 
The  principal  towns  served  by  the  system  have  a  population  aggre- 
gating 168,750.  Excellent  terminal  facilities  are  secured  at  Columbus, 
Delaware,  Marion,  Clintonville  and  Stratford,  and  in  most  of  these 
towns  an  arrangement  has  been  made  for  operating  over  the  tracks 
of  the  local  company  and  taking  part  of  the  local  traffic.  A  private 
right  of  way  has  been  secured  for  most  of  the  system  and  where  nec- 
essary the  roadbed  and  overhead  work  has  been  entirely  reconstructed 
to  bring  it  up  to  modern  standards  for  high-speed  interurban  work. 
There  are  very  few  curves  except  in  the  cities,  and  none  of  them  are 
over  4°.  and  there  are  very  few  cuts  or  fills  along  the  line.  The 
present  owners  have  put  in  some  very  good  bridges  and  trestle  wqrk, 
examples  of  which  are  illustrated.  A  feature  of  the  transmission  sys- 
tem is  the  pole  line  with  which  great  care  has  been  taken  owing  to  the 
fact  that  the  transmission  is  at  33,000  volts.  Absolutely  no  iron  is 
used  at  the  top  of  the  pole  except  the  through  bolt  which  holds  the 
cross  arm ;  the  details  of  construction  are  shown.  The  present  power 
plant  is  a  temporary  installation  which  will  be  supplanted  by  modem 
equipment  as  soon  as  the  lines  which  are  now  under  construction  are 
completed.  The  company  is  also  building  several  sub-stations,  which 
will  eventually  be  operated  from  the  Marion  power  station. — St.  R'y 
Jour.,  March  21. 

Interurban  Electric  Railways. — Gonzenbach. — A  second  article  on 
engineering  preliminaries  for  an  interurban  electric  railway.  The 
writer  treats  particularly  of  the  location  and  acquirement  of  the  right 
of  way  for  railways  of  this  character,  the  construction  of  the  roadway 
and  track,  the  selection  of  rolling  stock  and  equipment,  and  the  pro- 
visions required  for  safe  operation.  The  size  and  weight  of  the 
track  rail  and  the  characteristics  of  the  contact  rail  as  well  as  the 
conductivity  of  both  are  discussed  in  detail.  The  writer  discourages 
the  use  of  the  highway  for  the  reason  that  numerous  stops  are  neces- 
sary and  this  precludes  the  possibility  of  attaining  high  schedule 
speed ;  moreover,  the  highways  as  a  rule  do  not  mark  the  most  direct 
routes  between  the  points  desired  to  be  reached.  The  necessity  for 
good  construction  of  roadbed  and  the  adoption  of  a  type  of  track 
construction  that  will  meet  all  the  requirements  of  the  service  are 
emphasized ;  at  the  same  time  the  writer  points  out  that  there  is  a 
marked  tendency  to  use  much  heavier  rail  than  is  absolutely  necessary 
and  that  considerable  saving  may  be  effected,  without  decreasing  the 
value  of  the  property,  by  a  careful  investigation  of  the  absolute  re- 
quirements of  the  equipment  to  be  used.  Special  attention  is  called 
to  the  fact  that  there  are  no  reciprocating  parts  on  an  electric  car. 


and  consc(|uently  there  is  none  of  the  hammering  to  tcht  the  strength 
of  the  rni],  as  in  the  case  of  nteam  railroads  employing  locomotives. 
Attention  in  also  directed  to  the  fact  that  the  heaviest  electric  cars 
in  use  to-day  arc  much  lighter  than  the  ordinary  steam  locomotive, 
and  that  the  present  weight  is  not  liable  to  be  increased  materially 
for  ordinary  intcrurban  service. — St.  K'y  Jour.,  March  14. 

UKI'EKENCKS. 

Brooklyn. — An  article  on  some  interesting  work  on  the  Hrooklyn 
Elevated.  Where  one  elevated  line  in  Hrooklyn  crosses  another  there 
was  so  little  clearance  that  the  motor  cars  could  not  be  C'|uipped  with 
trolley  poles.  The  third  rail  is  used  on  the  elevated,  but  trolley  poles 
were  needed  after  the  cars  have  left  the  elevated  structure  in  the 
suburbs  and  run  on  the  surface.  Up  to  the  present,  trolley  poles  have 
been  carried  on  the  trail  cars,  but  the  structure  has  been  raised  so 
that  they  can  now  be  carried  on  the  motor  cars.  The  method  of 
raising  the  structure  is  described. — St.  li'y  Jour.,  March  21. 

Electric  Raikvay  Bridges.— W atson. — An  illustrated  paper  on  the 
construction  of  bridges  for  interurban  electric  railways. — Jour.  Ass. 
Eng.  Soc,  January. 

Storage  Batteries  fur  Sub-Stations. — An  article  in  which  the  writer 
refers  to  an  editorial  in  a  former  issue  on  "Storage  Batteries  in  Sub- 
Stations,"  and  states  that  he  does  not  believe  that  the  use  of  batteries 
in  sub-stations  will  reduce  the  amount  of  other  machinery  required 
in  the  same  proportion  as  stated  in  that  issue. — 5"/.  R'y  Jour., 
March  21. 

Station  Operation  in  Dublin. — An  article  in  which  detailed  figures 
are  given  on  the  operation  of  a  station  in  Dublin,  in  which  the  cost 
per  kilowatt-hour  is  0.7624  cents. — St.  R'y  Jour.,  March  14. 

Installations,  Systems  and  Appliances. 
Charging  and  Discharging  High-Tension  Cables. — Partridge,  Or- 
ion, NoRTHCOTE,  Garrard. — Several  other  communications  on  this 
subject  which  has  been  discussed  for  some  time  in  the  correspondence 
columns  of  Lond.  Elec.,  as  noticed  in  the  Digest.  Partridge  con- 
siders that  some  sort  of  apparatus  is  essential  for  this  purpose,  but 
not  in  the  shape  of  lightning  arresters  or  spark  gaps,  but  some  ar- 
rangement which  prevents  the  rise  taking  place.  In  Deptford  he  used 
the  following  device  which  has  worked  perfectly;  it  has  been  in 
daily  use  for  the  last  ten  years,  and  there  was  never  a  rise  in  pressure 
on  the  mains,  although  they  are  put  on  and  taken  off  every  day  in  the 
year.  It  is  shown  in  the  adjoining  diagram.  To  charge  a  main 
switch,  the  switch-plug,  C,  is  first  closed,  which  connects  one  pole 
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chargixg  and  discharging  high-tension  cables. 

of  the  transformer  to  the  bus-bar.  The  switch  plug,  B,  of  whichever 
main  is  to  be  charged  is  then  inserted.  The  plate,  P,  connected  to 
the  low-tension  side  of  the  transformer,  is  then  lowered  into  the 
liquid  resistance,  R,  by  means  of  the  lever,  L.  When  this  is  lowered 
to  the  correct  position  which  is  marked  by  a  stop,  5.  the  plug.  A,  is 
put  in,  which  short-circuits  the  apparatus,  and  plugs  B  and  C  are  then 
removed.  When  a  main  is  taken  off,  the  lever,  L,  is  put  over  to  its 
stop,  S,  and  the  plugs,  B  and  C,  are  put  in.  The  plug.  A,  is  then  re- 
moved and  the  lever,  L.  pulled  over  to  the  other  side,  which  gradually 
discharges  the  main.  The  time  taken  to  connect  up  the  entire  ap- 
paratus and  either  charge  or  discharge  a  main  is  about  half  a  minute. 
— Lond.  Elec.  March  6.  Orton  emphasizes  the  damage  which  will 
occur  to  transformers,  motors,  etc.,  connected  directly  to  the  high- 
tension  mains  when  sudden  surgings  of  current  and  corresponding 
rises  in  e.m.f.  occur,  due  to  a  short  circuit,  a  bad  synchronism  of  an 
incoming  machine,  etc.  The  static  interruption  of  Thomas  (Westing- 
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house  Company)  is  referred  to  as  an  actual  protection,  also  when 
the  mains  are  being  connected  or  disconnected.  To  protect  the  cables 
themselves,  either  spark-gaps  or  a  water-charging  resistance  can  be 
used;  he  prefers  suitably  designed  spark-gaps.  Northcote  points 
out  that  pressure  rise  in  cables  depends  on  several  things,  and  their 
relative  properties,  namely  capacity,  resistance,  frequency  and  self- 
induction. — Lond.  Elec,  March  13.  Garrard  defends  the  use  of  water 
resistances.  He  agrees  that  only  such  an  arrangement  should  be  used 
which  prevents  the  rising  taking  place,  and  not  one  which  should 
safeguard  the  system  after  the  rise  has  occurred.  He  thinks  that  with 
any  arrangement,  such  as  that  of  Partridge,  in  which  transformer 
is  combined  with  the  cable  to  be  charged,  is  liable  with  certain  com- 
binations of  capacity  and  self-induction,  to  do  more  harm  than  good, 
and  that  the  only  method  in  which  it  is  impossible  for  a  bad  effect 
to  result  is  the  use  of  a  non-inductive  resistance.  He  says  the  me- 
chanical difficulties  in  the  construction  of  water  resistances  are  very 
small ;  with  good  china  insulators  one  can  insulate  everything  and  no 
difficulty  has  been  experienced  in  this  direction. — Lond.  Elec, 
March  20. 

Insulation  Tests  of  Netivorks  and  the  Earthing  of  the  Middle  Wire. 
— An  editorial  calling  attention  to  the  great  importance  of  constant 
tests  of  the  insulation  resistance  of  a  network.  Reference  is  made 
to  a  recent  paper  by  Taylor  in  which  he  describes  a  method ;  some 
older  ones  are  also  mentioned.  The  actual  value  of  the  insulation 
resistance  of  a  network  may  be  calculated  by  momentarily  removing 
the  earth  connections  on  the  middle  wire  and  connecting  an  ammeter 
or  voltmeter  successively  between  the  two  of  the  bus-bars  and  earth. 
A  second  method  is  to  connect  an  ammeter  in  series  with  a  resistance 
(or  high-resistance  ammeter)  between  the  middle  wire  and  earth,  and 
shunt  it  with  an  equal  resistance,  the  insulation  of  the  network  being 
again  calculable  from  these  two  readings.  This  latter  test  does  not 
necessitate  an  additional  ammeter  to  that  ordinarily  connected  be- 
tween the  middle  wire  and  earth  if  this  instrument  has  a  sufficiently 
long  range  or  is  provided  with  appropriate  shunts.  Russell  has  indi- 
cated a  modification  of  these  methods.  The  method  of  earthing  the 
middle  wire  is  then  discussed.  Direct  earthing  is  not  to  be  recom- 
mended in  any  case,  and  the  most  advisable  plan  appears  to  be  to 
earth  the  middle  wire  bus-bar  at  the  station  through  the  ammeter  re- 
ferred to  above  and  a  fuse,  the  fuse  being  shunted  by  a  resistance 
capable  of  carrying  a  fairly  heavy  current.  If  an  earth  develops  or 
one  of  the  outer  mains  the  fuse  blows,  and  the  resistance  is  placed 
in  circuit  and  saves  the  otherwise  inevitable  "short."  Some  elec- 
tricians prefer  to  place  a  resistance  premanently  in  series,  with 
the  ammeter  between  the  middle  wire  and  earth,  but  it  is  thought 
to  be  preferable  to  omit  this.  The  object  of  the  earth  connection  is 
to  maintain  the  voltage  between  one  of  the  outers  and  earth  at  its 
normal  value,  whatever  may  be  the  fault  resistances  of  the  mains. 
But  if  the  middle  wire  earth  connection  has  a  resistance  comparable 
with  the  normal  fault  resistance  of  the  mains,  the  potential  of  one  of 
the  outers  above  earth  may  be  considerably  higher  than  the  voltage  of 
the  supply,  and  there  will  be  danger  both  from  possible  shock  and 
leakage.  Concerning  the  question  of  fuses  on  the  middle  wire  it  is 
thought  that  solid  links  should  be  employed  throughout  for  the  middle 
wire  connections,  whether  in  the  streets  or  house-wiring.  The  elim- 
ination of  all  fuses  and  switches  from  the  middle  wire  is  a  safeguard 
as   well   as  a  simplification. — Lond.  Elec.,  March   13. 

Synchroniser  Effect. — Callis. — A  brief  description  of  a  curious 
effect  observed  in  synchronizing  the  two-phase  alternators  recently 
installed  at  Sheffield.  The  synchronizers  used  with  the  100  frequency 
machines  are  fitted  with  both  lamp  and  Evershed  voltmeter,  con- 
nected to  the  same  terminals,  for  indicating  the  phase.  When  paral- 
leling a  machine  with  one  already  running  on  load,  it  was  noticed  that 
when  nearly  in  synchronism,  a  slight  difference  of  phase  displacement 
of  the  incoming  machine  either  ahead  or  behind  actual  synchronism, 
produces  a  very  marked  difference  in  the  behavior  of  the  lamp  and 
voltmeter,  although  both  are  fed  from  the  same  terminals.  If  the 
incoming  alternator  is  slightly  behind  in  phase,  "as  shown  by  the 
phantom  poles,  produced  by  the  arc  lamp  slowly  traveling  back- 
wards," the  voltmeter  needle  commences  to  show  the  phase  an 
appreciable  time  before  the  lamp  filament  is  even  red  hot.  If,  on 
the  other  hand,  the  machine  is  ahead  in  phase  by  the  same  amount, 
the  lamp  attains  quite  a  glow  before  the  voltmeter  needle  commences 
to  move.  When  in  synchronism,  both  lamp  and  voltmeter  read  ap- 
parently together.  In  the  actual  paralleling  of  the  alternators,  the 
best  results  have  been  attained  when  the  incoming  machine  is  slightly 
ahead  in  phase,  the  switches  being  closed  when  the  lamp  shows  full 


brilliancy.  He  says  the  matter  cannot  be  explained  on  the  general 
ground  that  the  voltmeters  are,  to  a  certain  extent,  inductive,  while 
the  lamp  is  not. — Lond.  Elec.  Rev.,  March  6. 

Distribution  Losses  in  Electric  Supply  Systems. — Constable  and 
Fawcktt. — The  first  part  of  a  paper  read  before  the  (Brit.)  Inst. 
Elec.  Eng.  Few  central  station  engineers  expect  to  get  paid  for  more 
than  75  per  cent,  of  the  energy  they  generate ;  about  5  per  cent,  are 
used  in  the  station  itself  for  lighting  and  other  purposes,  and  the 
remaining  20  per  cent,  are  wasted.  The  authors  discuss  how  this 
20  per  cent,  waste  is  made  up  and  whether  it  is  possible  to  reduce 
this  loss ;  the  figures  given  by  the  authors  refer  to  the  Croydon  elec- 
tricity works.  They  first  discuss  the  switchboard  losses  which  in 
the  Croydon  station  with  a  maximum  output  of  only  1,250  kw, 
amount  per  year  to  10,000  units.  They  then  deal  with  the  cable  losses 
which  are  the  most  important  and  can  be  least  easily  reduced.  They 
consist  of  three  components;  first,  the  Joulean  heat  loss  in  the  dielec- 
tric, which  is  very  small ;  second,  the  Joulean  heat  loss  in  the  con- 
ductors, which  is  of  greatest  importance,  and  lends  itself  to  fairly 
accurate  calculation ;  third,  the  losses  due  to  what  may  be  called 
dielectric  hysteresis.  The  Croyden  cables  consist  of  25  miles  2,000- 
volt  feeders,  50  miles  400  and  200-volt  distributors,  and  30  miles 
are  cables;  the  total  Joulean  heat  loss  in  the  same  is  per  year  150,600 
units.    The  paper  is  to  be  continued. — Lond.  Elec,  March  13. 

Storage  Battery  Charging  with  Synchronous  Converters. — Kara- 
PETOFF. — A  communication  referring  to  the  recent  observation  of 
Banti,  who  had  found  that  the  direct  current  given  out  by  a  single- 
phase  synchronous  converter,  was  decidedly  pulsating,  while  charging 
a  storage  battery,  and  the  same  was  almost  steady,  while  at  work 
on  an  ohmic  resistance.  Banti  suggested  as  an  explanation  that  the 
storage  cells  act  like  electrolytic  condensers,  producing  a  greater  dif- 
ference of  phase  between  the  current  and  the  voltage  of  the  charging 
current.  The  present  author  points  out  that  a  single-phase  syn- 
chronous converter  must  always  give  some  little  pulsating  direct 
e.m.f.,  because  its  armature  reaction  is  a  pulsating  one;  therefore,  the 
field,  being  a  little  fluctuating,  produces  a  pulsating  e.m.f.  on  the 
direct-current  side;  small  fluctuations  of  the  e.m.f.  may  produce  in 
special  cases  great  pulsations  of  the  current,  no  capacity  or  self- 
induction  being  necessary.  The  fluctuations  in  the  case  of  a  battery 
are  large  on  account  of  its  counter  e.m.f.  and  its  small  resistance,  as 
he  shows  by  a  simple  calculation.  No  such  pulsations  can  take  place 
in  two  or  three-phase  converters,  the  armature  reaction  there  being 
constant ;  the  reaction  consists  in  this  case  of  a  fixed  reaction  of  the 
direct-current  and  a  rotating  one,  produced  by  polyphase  currents; 
the  field  of  this  last  reaction  rotates  synchronously  relative  to  the 
armature,  but  in  the  opposite  direction,  so  that  it  is  immovable  in 
space,  and  thus  produces  a  constant  demagnetization  of  the  field 
magnets.  Concerning  Banti's  observation  that  self-induction  dimin- 
ishes the  pulsations  of  the  current  while  charging  the  battery,  he 
shows  how  the  lessening  effect  of  a  choking  coil  may  be  calculated. 
He  finally  suggests  the  following  experiment  to  see  whether  his 
explanation  is  correct;  if  it  is  correct  there  should  be  a  pulsating  cur- 
rent when  in  Banti's  experiment  a  direct-current,  shunt  motor  is 
substituted  for  the  battery.— Lond.  Elec,  March  6. 

Wires,  Wiring  and  Conduits. 

Earthed  Metallic  Sheathing  for  Cables. — Mavor. — A  communica- 
tion in  which  he  emphasizes  that  the  enclosing  of  the  conductors  in 
a  continuous  metallic  sheathing  connected  to  earth  makes  all  the 
difference  between  absolute  safety  and  imminent  risk,  but  safety  de- 
pends entirely  upon  the  perfect  continuity  of  the  earthed  sheathing, 
and  unless  the  provision  and  maintenance  of  such  continuity  can  be 
absolutely  assured,  the  sheathing  is  not  only  no  safeguard,  but  be- 
comes in  itself  a  source  of  acute  danger  both  to  shock  and  fire.  It 
is  easy  to  make  regulations  as  to  frequent  testing  of  the  earthing  of 
the  cable  shcathings  and  switch  and  fuse  box  casing,  but  very  difficult 
to  enforce  them,  especially  in  mines.  He  thinks  the  only  means  of 
absolutely  compelling  maintenance  of  the  required  continuity  of  the 
metallic  sheathing  is  the  use  of  concentric  cable  with  the  uninsulated 
outer  conductor  connected  to  earth,  and  all  switches,  fuses  and  such 
apparatus  enclosed  in  cast-iron  boxes  forming  a  portion  of  the  earthed 
outer  conductor.  Prejudices  exist  against  the  use  of  an  uninsulated 
conductor,  but  as  applied  to  mining  purposes  they  are  unsupported  by 
valid  arguments. — Lond.  Elec,  March  13. 

Fire  Hosard.— Devereux.— A  paper  read  before  the  Engineers'  Club 
of  Philadelphia  on  some  electric  fire  hazards.     He  distinguishes  the 
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three  following  causes:  a  short-circuit,  a  leak,  and  ilio  contact  of 
inflammable  nuicrials  with  electrically  heated  parts.  These  three 
causes  are  discussed  and  illustrated  by  examples  from  practice. 
Safety  can  be  obtained  only  by  tin-  proper  methods  of  construction, 
usiiij!  only  high-grade  material  The  fire  hazard  should  always  be 
cnrelully  considered  in  an  eKctric  installation  "While  the  operation 
of  electrical  apparatus  is  burdened  with  many  dangers  under  sonu- 
conditions  the  reverse  may  be  saiil  when  the  ccniipnieiit  is  installed 
by  skilled  wircnuTi  giiiilrd  hy  experienced  rngincers  and  llu-  National 
Electric  Code  carefully  applied;  and  it  is  essential,  when  alternations 
or  repairs  are  necessary,  that,  as  a  continual  safeguard,  due  notifica- 
tions be  given  to  the  local  Hoard  of  Fire  Underwriters.  Under  these 
conditions  electricity  is  as  safe  as  any  source  of  power  and  the  safest 
source  of  light  known  to  mankind." — Proc.  Eng.  Club  Phila.,  January. 

Electro-Physics  and  Magnetism. 

Cftarge  of  Gasi-ous  Ions.—}.  J.  Tiio.mson. — An  account  of  a  series 
of  experiments  made  to  determine  the  charge  on  a  gaseous  ion.  Tin- 
method  devised  in  i8i)8  by  him  for  this  purpose  and  carried  out  by 
Wilson  by  means  of  the  condensation-cloud  device,  assumes  that  the 
sudden  expansion  of  the  air  leads  to  the  condensation  of  water  vapor 
which  takes  place  on  all  the  ions,  both  positive  and  negative.  Subse- 
quent experiments  have,  however,  shmvn  that  when  the  rates  of  ex- 
pansion docs  not  exceed  r.31,  only  the  negative  ions  arc  caught.  Thr 
number  of  ions  present  is  measured  by  determining  the  current  car- 
ried by  ions  moving  with  a  known  velocity;  this  gives  the  produce  of 
the  number  of  ions  hy  the  ionic  charge.  Owing  to  the  error  men- 
tioned above,  the  number  of  ions  comes  out  about  half  its  real  value, 
and  therefore  the  charge  comes  to  twice  its  real  value ;  he  has,  there- 
fore, carried  out  experiments  at  various  expansion  ratios,  and  found 
that  when  the  ratio  exceeds  4  to  3,  all  the  ions  are  brought  down  by 
the  condensing  vapor,  and  a  further  expansion  does  not  add  to  the 
number  precipitated.  The  charge  of  the  gaseous  ion  is  0.00000000034 
electrostatic  units.  The  number  of  molecules  in  i  cc  of  gas  under 
standard  conditions  is  3.6  multiplied  by  the  19th  power  of  10. — Phil. 
Mag.,  March:  abstracted  in  Lond.  Elcc,  March  13. 

Magnetic  Detector  of  Electric  Waves. — Tissot. — A  description  of 
a  magnetic  detector,  somewhat  like  Marconi's  instrument,  used  in 
conjunction  with  a  bolometer  capable  of  measuring  the  thermal 
energy  received  by  the  antenna.  He  found  that  the  detector  action 
is  a  hysteresis  effect  and  that  the  cores  giving  the  best  efifcct  are 
those  consisting  of  a  material  whose  cycle  of  magnetization  em- 
brace a  large  surface.  He  has  constructed  two  detectors  which 
have  a  sensitiveness  equal  to  that  of  the  coherer.  In  one  of  them 
the  core  is  fixed  and  finely  laminated,  and  bears  50  or  60  turns  of 
fine  wire.  A  small  coil  of  several  hundred  turns  of  the  same  wire 
is  placed  at  the  center  of  the  first  turn  and  joined  to  the  telephone. 
The  variable  field  is  produced  by  the  rotation  of  a  magnet.  In  an- 
other form  which  recalls  a  Gramme  ring,  rotational  hysteresis  is 
brought  into  play. — Comptes  Reiidus.  February  9;  abstracted  in  Lond. 
Elcc  March  13. 

REFEREXCES. 

Electromagnetism. — Stixe. — The  first  part  of  a  paper  on  the  con- 
tributions of  H.  F.  E.  Lenz  to  the  science  of  electromagnetism. — Jour. 
Frank.  Inst.,  April. 

Barlow's  JVIiccl. — C.^rvallo. — A  description  of  an  experiment  for 
lecture  purposes,  in  which  he  drives  a  Barlow  wheel  by  means  of  a 
single  thermo-couple  and  thus  transforms  heat  into  mechanical 
energy. — Jour,  de  Phys.,  February ;  abstracted  in  Lond.  Elec,  Feb- 
ruary 27. 

Terrestrial  Magnetism. — The  December  issue  contains  a  paper  by 
Bauer  on  the  results  of  international  magnetic  observations  made 
during  the  total  solar  eclipse  of  May  18,  1900,  including  results  ob- 
tained during  previous  total  solar  eclipses ;  a  paper  by  Ferr  on  re- 
cords of  earthquakes  on  quickly  driven  magnetographs ;  an  article 
on  magnetic  observations  on  land  by  the  Austrian  Navy  between 
1896  and  1901 ;  and  a  portrait  of  Benjamin  Franklin. — Terr.  Mag., 
December. 

Electro-Che.mistry  and  Batteries. 

Aluminum  Valves.  Xodox — An  account  of  some  researches  on 
the  internal  resistance  of  electrolytic  valves  and  their  effect  upon 
alternating  discharges  and  telephone  currents.  When  an  aluminum 
anode  is  placed  in  a  concentrated  solution  of  neutral  ammonium 
phosphates,  the  capacity  of  the  valve  may  reach  i  farad  per  square 
centimeter  of  aluminum :  this  has  the  effect  of  considerably  reducing 


the  cm  f.  of  the  current*  rectified.  The  apparent  specific  resistance 
of  the  li(|uid  when  the  valves  arc  open,  is  many  times  as  high  as 
(he  true  specific  rcsiiitance  of  the  electrolyte  There  is  no  oxide 
visible  under  the  microscope  while  a  current  passes;  but  the  alumi- 
num always  appears  porous.  A  telephone  current  can  be  measured 
by  rectifying  it  and  using  a  dircct-curniit  galvanometer.  Wchnelt 
interrupter  phenomriia  may  be  obtained  with  an  aluminum  valve  in 
an  alternating-current  circuit  containing  an  induction  coil  provided 
with  a  very  light  trembler  having  a  period  identical  with  thai  of  the 
current  rectified-  Cuntf'ti-s  Rendus,  l'"ebruary  16;  abstracted  in  Ix)nd. 
lilec.  March  6. 

REFERENCES. 

Electrolytic  Galvanometer.-  Heii.urun.  .\n  illustrated  article  in 
which  he  describes  some  lecture  room  experiments  for  demonstrat- 
ing that  when  a  galvanic  cell  sends  current  through  an  external 
circuit,  the  current  also  flows  through  the  electrolyte  of  the  cell,  a 
fact  which  he  thinks  is  often  doubted  by  laymen.  He  uses  the  mag- 
netic effect  of  a  coil  consisting  of  a  glass  tube  wound  in  many 
windings  and  filled  with  the  electrolyte,  and  forming  the  only  con- 
nection between  the  anode  and  the  cathode  compartments. — Zeit.  f. 
Electrochemie,  February  5. 

Aluminum. — Pitival. — The  first  part  of  an  article  of  the  present 
conditions  of  the  metallurgy  of  aluminum,  with  special  references  to 
a  recent  article  of  J.  W.  Richards. — Jour,  de  L'Elcc.  February  15. 

Aluminum. — Sperrv. — An  illustrated  article  on  the  use  of  alu- 
minum in  the  rubber  industry  for  making  moulds. — Metal.  Ind.  (for- 
merly Alumiu.  World),  February. 

Telegraphy,  Telephony  and  Signals. 

Core  Ratio. — Young. — The  conclusion  of  his  article  on  the  ratio 
of  resistance  to  capacity  in  long  submarine  cables.  He  discusses  the 
best  resistance  of  the  battery  for  a  given  maximum  pressure;  while 
in  automatic  curb  transmission  direct  to  line,  the  lower  the  battery 
resistance  the  better,  with  condenser-curb  sending  it  has  a  certain 
"best  value,"  which  is  defined  as  follows :  the  best  value  of  the  battery 
resistance  in  condenser  sending  is  the  limit  to  which  its  resistance 
can  be  raised  conjointly  with  the  e.m.f.,  without  exceeding  a  given 
maximum  stress,  beyond  which  limit  the  gain  in  amplitude  of  the 
wave  is  neutralized  by  the  loss  of  sharpness  of  form.  The  best  re- 
sistance of  the  receiver  in  direct  working,  varies  directly  as  the 
square  root  of  the  CR  per  microfarad  of  the  line  for  a  given  sig- 
nalling speed.  With  condensers  in  circuit  at  one  or  both  ends,  the 
law  is  less  simple ;  the  higher  the  speed  of  sending  the  less  the  best 
resistance  of  the  receiver;  the  higher  the  condenser  capacity,  the 
less  the  best  resistance  of  the  receiver.  The  most  obvious  applica- 
tion of  the  principle  of  resistances  per  microfarad,  as  well  as  the 
most  elegant  proof  of  the  law  of  inverse  square  roots,  consists  in 
the  condenser  bridge  or  "double  block"  duplex  system.  Here  the 
balance  of  the  potentials  on  the  opposite  sides  of  the  bridge  depends 
on  the  equality  of  the  pair  of  pressure  waves,  alike  in  amplitude  and 
phase.  Those  who  have  to  duplex  long  cables  are  well  aware  how 
a  slight  difference  between  the  two  waves  in  either  respect,  whether 
retardation  of  phase  by  too  much  resistance,  or  excess  of  amplitude 
by  too  much  capacity,  operates  to  upset  the  balance.  The  recorder 
in  the  cross-circuit  indicates  principally  differences  between  the 
mean  ordinate?  of  the  waves,  but  if  rapid  it  will  often  respond  first 
to  inequalities  in  their  maximum.  In  the  most  perfect  adjustment 
one  wave  must  be  an  exact  copy  of  the  other  in  the  peak  of  maximum 
pressure  as  well  as  in  the  mean,  the  well-known  "jar"  being  the 
indication  of  want  of  coincidence  in  the  wave  crests.  What  is  con- 
clusively proved,  however,  by  observation  is  that  a  working  balance, 
or  effective  equality  between  the  pair  of  pressure  waves,  is  only 
produced  when  the  bridge  condensers  are  adjusted  inversely  as  the 
square  roots  of  the  C  R's  per  microfarad  of  the  cable  and  artificial 
line  respectively. — Lond.  Elec,  March  13. 

Loaded  Lines  in  Telephonic  Transmission. — Campbell. — A  mathe- 
matical investigation  of  the  effect  of  inserting  self-induction  coils  on 
long  telephone  lines  as  in  fupin's  system,  and  an  account  of  some 
experiments.  He  worked  with  a  cable  circuit  46  miles  in  length, 
partly  artificial,  containing  100  equally-spaced  inductance  coils.  The 
initial  loss  due  to  the  loading  was  found  to  be  equivalent  to  the  in- 
troduction of  9  miles  of  standard  cable,  but  on  account  of  the  greatly 
reduced  attenuation,  the  loaded  line  is  better  than  the  unloaded  line 
for  all  distances  greater  than  15  miles.  In  the  author's  arrange- 
ment, the  distance  over  which  transmission  could  be  obtained  was 
nearly  trebled  by  the  loading,  and  the  quality  was  improved  in  addi- 
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tion.  At  the  transmitting  end  a  person  talked  in  a  steady,  monoto- 
nous manner,  and  at  the  receiving  end  a  person  could  switch  in- 
stantly from  the  loaded  line  to  the  artificial  cable  standard,  to  com- 
pare the  clearness  of  transmission  over  the  two.  The  comparison 
gave  the  equivalents  of  the  two  circuits  for  commercial  service. 
The  author  admits  that  much  further  experimental  work  remains  to 
be  done. — Phil.  Mag..  March;  abstracted  in  Lond.  Elec.  March  13. 

Miscellaneous. 

reference. 

Biographical. — Hawkins. — An  article  on  "Nikola  Tesla,  his  work 
and  unfulfilled  promises." — Elec.  Age.,  February. 


New  Books. 

Die  Kunstlichen  Kohlen.  Fur  Elcktrotechnische  und  Elektro- 
chemische  zwecke,  ihre  Herstellung  und  Prufung.  By  Dr.  Julius 
Zellner.  Berlin :  Julius  Springer.  295  pages,  102  illustrations. 
Price,  9.20  marks. 

Hitherto  the  literature  of  carbons  for  technical  purposes,  aside 
from  isolated  papers  appearing  in  technical  journals  from  time  to 
time,  has  consisted  of  Pritchard's  "The  Manufacture  of  Electric 
Light  Carbons"  (London,  1890),  and  Jehl's  "The  Manufacture  of 
Carbons  for  Electric  Lighting  and  Other  Purposes"  (London,  1899). 
The  volume  before  the  reviewer  is,  then,  the  first  exhaustive  presen- 
tation by  a  German  scientist  of  the  results  of  researches  conducted 
with  characteristic  German  thoroughness  and  extending  over  a  period 
of  more  than  seven  years.  The  subject  matter  cf  the  book  may  be 
sub-classified  severally  as  ( i )  the  raw  material,  as  found  in  the 
natural  state  and  as  artificially  produced ;  (2)  the  actual  construction 
of  the  carbons  from  this  raw  material,  and  (3)  the  testing,  pre- 
liminarily of  the  raw  material,  finally  of  the  finished  product. 

An  important  feature  of  the  work  is  that  exact  descriptions  and 
details  of  processes  are  given.  The  author,  a  professor  of  chemistry, 
has  availed  himself  of  the  experience  of  his  colleagues  with  regard 
to  mechanical  and  technical  aspects  of  the  work,  inevitably  related 
to  the  subject  in  hand,  but  lying  outside  the  peculiar  province  of 
chemical  investigation.  The  result  is  that  the  writer  is  not  com- 
pelled to  veil  his  ignorance  of  allied  topics  by  loose  and  inaccurate 
statements.  In  a  word,  the  book  is  thoroughly  German.  The  nu- 
merous illustrations  distinguish  themselves  for  showing  at  a  glance 
and  clearly-cut,  the  essential  features  of  the  devices  described  in 
the  text. 

Electricity  as  Applied  to  Mining.  By  A.  Lupton,  G.  D.  Aspinall 
Parr  and  H.  Perkins.  New  York:  D.  Van  Nostrand  Co.,  280 
pages,  171  illustrations.    Price.  $3.50. 

This  is  a  volume  which  appeals  to  the  mining  engineer,  and  is  a 
manual  that  furnishes  him  with  instructions  for  such  electric  in- 
stallations as  are  particularly  designed  for  various  mining  processes. 

The  first  two  chapters  are  devoted  to  such  an  exposition  of  elec- 
trical theory  as  will  enable  the  mechanical  engineer  easily  to  com- 
prehend the  principles  involved  in  the  construction  of  dynamos  and 
motors.  The  matter  is  very  condensed,  but  on  the  whole  presented 
in  an  exhaustive,  clear  and  readable  form,  much  more  so  than  is 
common  to  elementary  descriptions  of  the  principles  of  electrody- 
namics. Chapters  HI  and  IV  are  occupied  with  a  comparison  be- 
tween water  power,  steam  power  and  gas  engines,  rather  from  the 
economic  than  from  the  mechanical  standpoint.  There  are  a  number 
of  tests  upon  plants,  showing  efficiency  and  cost  of  operation,  which 
form  a  valuable  feature. 

Chapters  V  and  VI  take  up  the  distribution  of  electrical  energy 
theoretically,  in  the  first  place  showing  the  method  of  designing  and 
calculating  circuits  in  common  use,  and  subsequently  from  the  con- 
struction standpoint,  describing  conduits,  cables  and  line  building  in 
general.  Chapters  IX  to  XIV,  inclusive,  about  half  of  the  volume, 
are  taken  up  with  the  description  of  the  various  forms  of  mining 
machinery  which  are  driven  by  electricity,  together  with  the  methods 
of  installation  and  operation.  The  last  two  chapters  deal  with  a 
comparison  of  electricity  with  other  forms  of  the  transmission  of 
power,  and  the  dangers  to  be  guarded  against  in  the  use  of  electricity 
in  mining.  The  volume  is  thorotighly  up  to  date,  and  the  tabular 
matter  bears  the  appearance  of  unusual  care,  while  in  style  the  book 
will  address  itself  to  the  engineering  mind. 
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American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa.  Next  meeting,  New  York,  .April 
16,  17  and  18,  1903. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 

.American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa.  Seventeenth  annual  convention 
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American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
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N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Comp.vnies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 
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Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association.  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians.  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 

Interstate  Independent  Telephone  Association  Secretary.  E.  M. 
Coleman,  Louisville,  Ky. 

Iowa  Telephone  Association.  Secretary.  C.  C.  Deering,  Des 
Moines,  Iowa. 

Kentucky  Independent  Telephone  Association.  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  .Association  of  Manufacturers.  Secretary,  Marshall 
Gushing.  170  Broadway,  New  York.  .Annual  convention.  New  Or- 
leans, La.,  April  14,  15  and  16,  1903. 
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National  Electrical  Cuntractoks'  Assuciatiun  or  rut  Unitku 
Status.  Secretary,  W.  H.  Morton,  Utica,  N.  Y  Next  lucrting,  De- 
troit. Mich.  July  15,  lyOj, 

National  I'Ilcctkic  Light  .\saociArioN,  Secretary,  Janirs  H,  Ca- 
hooii,  ijO  Liberty  Street,  New  York.  Next  ntertiiiK.  Cliiciigo,  Moy 
a6,  27  and  j8,  lyoj. 

Nkw  York  Flectrical  Socilty.  Secretary  ci.  H.  Guy,  um  l-ibcrty 
Street.  New  York. 

NoRTiiWKSTKKN  Klectrical  ASSOCIATION.  Secretary,  T.  U.  Mcr- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Tei.ei'uone  Association.  Secretary,  L.  W. 
Pichardt,  lluntingburg,  Ind. 


connccied  miiIi  an  anii-carrying  carbon  contactn  by  which  the  current 
iH  directed  tiiruugh  the  motor  for  changing  itH  dirrction  of  iiiotiun. 

To  insure  the  workingH  of  the  roguiatcjr  under  all  conditions,  it 
i\  necessary  that  the  motor  should  be  wound  for  large  toriiue  and  low 
speed  and  be  capable  of  operating  at  a  voltage  as  low  as  the  Iciwcst 
voltage  ever  carried  upon  a  battery.  It  is  also  necessary  that  the 
changes  in  position  of  the  rheostat  should  be  made  at  a  rate  not 
greater  than  the  rate  at  which  the  corresponding  changes  will  take 
place  in  the  tidd  magnets  of  the  dynamo,  uihcrwisc  the  phenomenon 
of  racing  will  cause  a  ilistiirliance  in  the  lights.  To  |)revenl  r.icing 
a  centrifugal  governor  is  used,  by  means  of  which  the  circuit  through 
the  motor  is  completed  between  two  stationary  rings  which  surmund 
the  motor  shall.    Contact  is  made  between  these  two  rings  by  means 


McElroy  System  of  Railway  Car  LiRhting. 
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.•\t  the  meeting  last  month  of  the  Uosit)n  branch  of  the  A.  I.  E.  E., 
Mr.  James  L.  McElroy  described  his  system  of  train  car  lighting  as 
developed  by  the  Consolidated  Car-Healing  Company,  of  Albany. 
This  system  of  lighting  cars  may  be  called  a  moditied  constant- 
potential  system,  and  employs  an  axle-driven  dynamo  which  is 
capable  of  operation  by  motion  in  either  direction.  Fig.  i  presents  a 
view  of  the  dynamo.  The  dynamo  rests,  at  one  end,  upon  bearings 
on  the  car  axle,  whilst  it  is  supported  by  easy-riding  springs  under 
the  dynanio  body,  the  springs  resting  upon  curved  supporting  bars 
attached  at  one  end  over  the  car  axle  bearings,  at  the  other  end 
swinging  from  pendulum  supports  to  a  cross-bar  which  rests  upon 
the  truck  frame.  The  dynamo  is,  therefore,  free  to  move  with  the 
car  axle.  The  curved  bar  supports  facilitate  the  removal  of  the  axle 
and  wheels,  when  that  is  necessary,  by  dropping  down  out  of  the 
truck  frame  in  the  usual  manner.  They  also  make  it  easy  to  open 
the  dynamo  as  shown  in  Fig.  2  without,  in  any  way,  releasing  the 
dynamo  from  its  supports.  The  dynamo  is  driven  by  means  of  gear 
and  pinion  in  a  manner  somewhat  similar  to  that  employed  on  motors 
of  trolley  cars.  A  wrought-iron  gear  case  incloses  the  gear  and 
pinion  and  is  made  dust-proof  with  leather  packing. 

All  doors  admitting  to  parts  of  the  dynamo  requiring  inspection 
as  well  as  the  doors  for  supplying  oil  and  waste  to  the  axle  bearings 
close  upon  leather  or  felt  packing  and  are  held  firmly  to  place  b> 
strong  spring  latches  of  flat,  steel.  All  doors  are  in  this  way  made 
dust-proof.  The  compartment  containing  the  reversing  switch  is 
shown  at  the  left  and  in  advance  of  the  armature  bearing.  This 
switch  is  operated  by  the  armature  shaft  and  reverses  the  connec- 
tions of  the  armature  to  the  mains.  A  door  easily  accessible  admits 
to  this  chamber  for  purposes  of  inspection 


FIG.    I. — VIEW  OF  DYXAMO    (CLOSED.) 

A  storage  battery  is  employed  for  supplying  the  lamps  during 
stops.  The  battery  receives  its  charge  at  all  times  when  the  dynamo 
is  in  operation  and  the  battery  is  below  the  point  of  full  charge.  The 
flow  of  current  to  the  storage  battery  and  the  generation  of  current 
by  the  dynamo  are  regulated,  through  the  widest  variations  of  speed. 
by  means  of  the  regulator  shown  in  Fig.  3.  In  this  regulator  a 
motor,  through  worm  and  gear  connections,  operates  a  rheostat  which 
is  connected  in  series  with  the  dynamo  fields.  The  motor  is  con- 
trolled   by   a    compound    solenoid    and    plunger,   the    plunger   being 


FIG.   2. — VIEW  OF   |iV.\AMO    (OPEN.) 

of  weighted  arms  which,  on  the  starting  of  the  motor,  immediately 
throw  out  and  break  the  circuit.  The  result  is  that  the  governor  gives 
to  the  motor  a  fixed  rate  of  motion  and  this  rate  of  motion  is  not 
increased  or  decreased  within  the  limits  of  voltage  at  which  the 
motor  operates.  The  centrifugal  governor  is  mounted  above  the 
motor  and  within  the  perforated  hood  at  the  top  of  the  regulator. 

In  the  construction  of  this  regulator  the  compound  solenoid  is 
placed  inside  an  iron  envelope  which  receives  its  support  from  the 
metal  framework  to  which  all  of  the  working  parts  of  the  regulator 
are  attached.  The  iron  envelope  increases  the  pull  of  the  solenoid 
more  than  double  by  furnishing  a  magnetic  covering  through  which 
the  magnetic  flux  is  conducted  back  outside  of  the  coil.  At  the  ends 
the  iron  envelope  is  kept  back  from  the  plunger  a  distance  of  nearly 
three-eighths  of  an  inch  to  prevent  the  envelope  from  creating  a  side 
pull  upon  the  iron  plunger.  Longitudinal  ribs  are  cast  on  the  iron 
casing  for  the  purpose  of  furnishing  a  path  in  the  direction  of  the 
magnetic  flux  and  at  the  same  time  for  increasing  the  surface  of 
the  iron  casing  to  permit  of  the  ready  escape  of  heat  that  may  be 
generated  in  the  solenoid.  The  enlarged  pull  upon  the  plunger,  due 
to  the  improved  path  for  the  magnetic  flux  and  the  fact  that  the 
regulation  is  effected  both  by  means  of  change  of  voltage  and  change 
of  current  to  the  battery,  renders  the  apparatus  very  sensitive  and 
positive  in  its  action. 

The  sw'itch  for  disconnecting  the  dynamo  from  the  storage  battery 
is  operated  by  the  motor  which  drives  the  rheostat.  The  return  of 
the  rheostat  to  the  home  position  when  the  field  resistance  is  all 
out  opens  the  switch  and  disconnects  the  dynamo.  In  starting  the 
dynamo,  when  the  dynamo  voltage  equals  the  lamp  voltage,  the 
first  motion  of  the  rheostat  closes  the  switch  and  connects  the  dynamo 
and  storage  battery  together.  A  further  rise  of  voltage  causes  the 
lamp  resistance  to  be  inserted  step  by  step  between  the  battery  and 
lamps  and  the  battery  begins  to  receive  its  charge. 

The  lamp  resistance  is  shown  more  clearly  in  diagram  of  connec- 
tions in  Fig.  4.  The  sections  of  this  resistance  are  inserted  as  the 
voltage  of  the  dynamo  rises,  causing  motion  of  the  rheostat  arm  from 
its  home  position.  The  proper  fall  in  voltage  from  that  required 
for  the  storage  battery  to  the  lamp  voltage  is  thus  secured.  The 
lamp  voltage  is  that  which  the  storage  battery  is  capable  of  main- 
taining  when   the  dynamo  is  not   in   operation.     As   the   lamps  are 
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divided  into  two  circuits,  each  circuit  has  its  own  lamp  resistance, 
which  is  inserted  step  by  step  by  the  rheostat  arm. 

Vestibule  lamps  are  provided  so  as  to  give  an  abundance  of  light 
upon  the  steps  and  in  the  vestibules  of  a  car  when  the  train  comes  to 
a  standstill.  These  lamps  are  preferably  connected  across  the  cut- 
out switch  separating  the  dynamo  from  the  storage  battery.  The 
current  for  the  vestibule  lamps,  therefore,  flows  from  the  storage 
battery  through  the  dynamo  and  lamps  in  series.  These  lamps  are 
lighted  solely  by  the  difference  of  the  e.m.f.  of  the  dynamo  and  stor- 


FIG.    3. — VIEW    OF    REGtJLATOR. 

age  battery.  They  ^re,  therefore,  lighted  automatically  when  the 
speed  of  the  train  drops  below  twelve  miles  per  hour  and  come  to 
full  intensity  at  very  slow  speeds  and  during  stops.  As  these  lamps 
do  not  draw  upon  the  lighting  apparatus  during  long  runs,  they  can 
be  made  of  ample  intensity  to  furnish  an  abundance  of  light  over  the 
steps  of  a  car  at  the  time  when  the  steps  are  in  use,  and  at  the  same 
time  do  not  draw  upon  the  lighting  apparatus  at  times  when  the  lights 
in  the  vestibules  are  not  needed. 

The  motor  of  this  regulator  performs  a  series  of  operations  in  a 
preearranged  order.  In  the  act  of  stopping  a  train  the  rheostat  moves 
to  its  home  position  and  cuts  out  the  resistance  in  series  with  the 
field  coils  of  the  dynamo.  As  it  approaches  the  home  position  it 
cuts  out  the  lamp  resistance  and  automatically  changes  the  tension 
of  the  regulator  spring  to  change  the  adjustment  of  the  regulator 
from  the  voltage  of  the  dynamo  when  charging  the  battery  to  the 
voltage  of  the  lamps.  When  the  dynamo  voltage  reaches  the  lamp 
voltage,  the  motor  opens  the  switch  between  the  motor  and  storage 
battery.  A  further  movement  of  the  motor  opens  up  its  own  circuit 
so  that  when  the  car  is  at  a  standstill  there  is  no  circuit  through 
any  part  of  the  regulator  or  dynamo  through  which  the  current  of 
the  storage  battery  is  wasted.  However,  all  parts  of  the  regulator 
are  then  in  proper  position  so  that  when  the  dynamo  current  picks 
up  and  excites  the  solenoid,  the  effect  upon  the  plunger  is  to  first 
re-establish  the  circuit  through  the  motor  which  is  done  at  the  carbon 
contacts ;  second,  it  closes  the  circuit  between  the  dynamo  and 
storage  battery  and  then  third,  a  further  rise  of  voltage  of  the  dynamo 
causes  the  regulator  to  insert  resistance  in  series  with  the  lamps  and 
in  series  w-ith  the  field  coils  of  the  dynamo. 

In  this  regulator  no  motion  of  any  of  its  parts  takes  place  except 
when  necessary  to  meet  some  change  in  the  condition  of  the  lighting 
system.  When  the  train  is  running  at  a  constant  speed,  the  regulator 
is  motionless.  When  speed  increases  a  slight  motion  takes  place 
just  sufficient  to  introduce  the  proper  resistance  in  series  with  the 
dynamo  fields  to  maintain  the  voltage  constant.  In  this  way  there 
is  the  smallest  wear  of  moving  parts  and  the  least  possible  care  is 
required  to  keep  the  mechanism  in  order. 

As  has  been  stated  above,  the  regulator  is  controlled  by  a  compound 
solenoid.  By  reference  to  Fig.  4  it  will  be  seen  that  the  compound 
solenoid  is  made  up  of  two  coils,  one  a  large  shunt-wound  coil  con- 
nected between  the  dynamo  mains,  and  the  other  a  small  series 
coil  which  is  connected  between  the  main  and  the  storage  battery. 


These  two  coils  act  in  conjunction  when  the  dynamo  is  supplying 
current  to  the  storage  battery,  and  are  opposed  to  each  other  when 
the  storage  battery  is  giving  out  current.  The  compound  solenoid 
draws  the  plunger  against  the  tension  of  a  spring.  A  motion  of  the 
motor  always  takes  place  when  the  pull  of  either  the  solenoid  or  the 
spring  predominates  and  causes  the  carbon  contacts  to  close  the 
circuit  through  the  motor.  The  total  of  the  effects  of  the  two  coils 
upon  the  plunger  is  equivalent  to  the  tension  upon  the  resisting 
spring. 

It  is  evident  that  when  the  storage  battery  is  nearly  depleted,  the 
rush  of  the  charging  current  into  the  battery  through  the  series  coil 
will  cause  the  series  coil  to  increase  its  pull  upon  the  plunger  and 
hence  reduce  the  voltage  at  the  terminals  of  the  shunt  coil.  In  this 
way  the  excessive  flow  of  current  into  the  depleted  battery  is  pre- 
vented. However,  as  the  charging  operation  proceeds  and  the  coun- 
ter e.m.f.  of  the  battery  increases,  the  decreased  flow  through  the 
series  coil  to  the  battery  will  decrease  the  magnetic  effects  of  the 
series  coil  and  the  voltage  at  the  terminals  of  the  shunt  coil  will 
correspondingly  increase.  As  the  counter  e.m.f.  of  the  battery  con- 
tinues to  increase,  the  decrease  in  the  flow  to  the  battery  will  slowly 
but  gradually  cause  a  rise  in  the  voltage  on  the  mains.  When  the 
battery  begins  to  gas  and  the  voltage  of  the  battery  rises  abruptly 
the  shunt  coil  will  assume  almost  the  entire  control  over  the  regu- 
lator and  the  current  through  the  series  coil  to  the  battery  will 
reduce  to  not  over  5  to  10  per  cent,  of  the  original  charging  rate, 
this  being  deemed  just  sufficient  to  cause  the  battery  to  slowly  gas 
and  replace  battery  losses  or  leakages.  In  this  condition  the  ap- 
paratus may  be  used  on  a  car  having  a  daylight  run  and  with  prac- 
tically no  load  upon  the  dynamo  after  the  battery  has  become  fully 
charged.     It  is  also  used,  without  readjustment,  upon  cars  operated 
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FIG.    4. — DIAGRAM    OF   WIRING   WITH    REGULATOR. 

wholly  at  night  with  all  lights  in  use.  With  this  simple  device  the 
charging  of  the  storage  battery  is  made  automatic  and  by  proportion- 
ing the  number  of  ampere-turns  of  the  series  and  the  shunt  coil, 
the  charging  rate  may  be  made  to  follow  any  formula  that  the  battery 
maker  may  prescribe.  It  will  also  be  seen  that  with  this  method  of 
regulation  we  avoid  the  dangers  of  both  the  shunt  and  the  series 
methods  of  regulating  the  charge  to  the  storage  battery. 
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Coolcy  Cycloidal  Engine. 

li  tlir  |i:itli  of  a  poii)t  is  ilrvelopcd  by  sinuiltuncous  circular  motions 
about  |i;iriillci  nou-coinciilcnt  axes,  this  path  may  have  any  one  of 
the-  sliapcs  tliat  lie  t>ct\vccn  the  circle  and  the  straight  line.  Hy  (hi- 
applicntioii  of  this  principle  to  steam  engines  and  inacliine  tools, 
the  Coiiley  Cycloidal  I'^nginc  Company,  of  liostoii,  Ma>.s  ,  is  pro- 
ducing some  notable  rt-Milts.  In  a  small  machine  built  to  illustrate 
the  principle  in  (luestion,  a  revolving  table  with  a  circular  sheet  of 
paper  attached  is  located  beneath  a  revolving  spindle  with  three 
markers.  The  axes  of  the  revolving  table  and  the  spindle  an-  par 
allel  and  may  he  ni.nde  coinrident  or  not  as  desired.     Uy  means  of 

this  little  machine  the 

^    ^^^^•~  circle,  the  square,  the 

^^  ^^  '•^    ^ki  triangle,    the    str.iiKlit 

M  r  ^   ^k  line,    and    an    intinito 

■  ^  ^  i  ■  t^^^  number  of  inrernu- 
I  \^k  ■'  I  I  diatc  shapes  are  dc 
a  ^^^  ^V  M  \_  scribed  on  the  papt  r 
^^^^^       ^^^    M  M^B  held  by  the  revolvinj.; 

^m                              t  In    the    application 

H            ^^^     ^r  -^  of  this  principle  to  a 

■  ^^^k     H[  lathe,   both   the 
^aBM|^^^^^B^BflBH  V                             cutter 

fV^^^^^^^^^^^^^^^BBB  u  t 

^^^^^^^^^^^^^^^^^^^^^^  Two    simple    circular 

,,      ,        ,..,., ,„,.,  motions    thus    com- 

1  !(,,.    1.  —  bhCllON   01-    ENGINE. 

bined  make  it  possible 
to  turn  a  bar  of  square,  triangular  or  polygonal  shape,  and  to  have 
corresponding  holes.  A  desirable  application  of  the  ability  to  turn 
and  bore  square  might  be  found  in  the  case  of  armature  shafts, 
spiders  and  couplings  where  a  square  fit  would  be  much  superior  to 
a  round  fit  with  a  key. 

As  applied  in  the  design  of  a  steam  engine,  the  foregoing  prin- 
ciple results  in  the  production  of  a  prime  mover  with  simple  rotating 
parts,  a  practically  unlimited  range  of  speed,  and  great  power  in 
terms  of  bulk  and  weight.  In  general  outline,  this  type  of  engine 
is  a  cylinder  that  tapers  to  a  bearing  at  each  end  for  the  central 
working  shaft.  In  speed  these  engines  are  said  to  be  only  limited 
by  the  strength  of  their  parts,  and  they  may  be  operated  at  any 
rate  of  revolution  between  that  of  the  fastest  steam  turbine  and  that 
of  a  slow  reciprocating  engine.  The  engine  is  entirely  destitute  of 
reciprocating  parts.     As  to  allowable  steam  pressure,  it  is  said  that 


of  capacity,  it  may  be  said  that  the  size  rated  at  10  hp  with  300  pounds 
of  steam  prrisurr  wlirn  operating  at  2,000  r.p.m.,  has  a  weight  of 
70  pounds   and   mrasurc-.  ;ipprn\iiii.il<ly  6  in.    in   diametc-r   by    i.(  in. 


FIG.   3. — 70-HP  ENGINE. 

long.  If  the  speed  of  this  machine  is  reduced  to  i.ooo  r.p.m.,  it 
yields  5  hp  with  200  pounds  steam  pressure.  Compared  with  that 
of  a  dynamo  having  equal  capacity,  the  bulk  of  one  of  these  engines 
is  very  small,  as  may  be  noted  in  the  case  of  a  four-pole,  6-kw,  950- 
r.p.m.   dynamo,   direct-connected   to   an   engine   in   the  testing   room 


FIG.   2. — lO-HP  ENGINE  AND  6-K\V  DYNAMO. 

these  engines  are  subject  to  only  such  limitations  as  apply  to  the 
ordinary  types.  While  the  Cooley  engine  is  workable  through  a 
range  of  speed  which  includes  those  of  all  other  types,  the  power 
of  any  particular  size  varies  directly  with  its  rate  of  revolution  and 
approximately  as  the  steam  pressure  employed. 

Illustrating  the  small  bulk  and  weight  of  these  engines  per  unit 


FIG.  4. — MACHINE  TO  ILLUSTR.\TE  PRINCIPLE  OF  COOLEY  INVENTIONS. 

of  the  Cooley  Compnay.  The  speed  of  these  engines  is  regulated  by 
either  automatic  or  throttling  governor,  as  desired,  and  in  order  to 
operate  the  same  engine  at  widely  different  speeds,  it  is  only  neces- 
sary to  change  the  governor.  A  striking  feature  of  the  engine  is 
the  ease  with  which  it  can  be  reversed  in  its  direction  of  rotation 
by  the  simple  turn  of  a  lever  when  operating  at  very  high  speeds. 
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For  the  highly  important  matter  of  efficiency  tests  on  its  engines 
the  Cooley  Company  has  made  unusually  elaborate  and  complete 
provisions  in  its  shops  at  Allston,  a  suburb  of  Boston.  These  facili- 
ties are  placed  at  the  disposal  of  those  who  may  wish  to  test  the 
engines  with  a  view  to  their  use.  In  the  testing  room  are  several 
iron  plates  on  which  engines  can  be  operated,  three  dynamos  ranging 
from  6  to  70-kw  capacity,  a  large  bank  of  lamps  with  a  convenient 


engine  for  locomotive  use  that  will  yield  600  hp  when  used  simple 
and  a  much  greater  capacity  when  compounded.  A  few  engines  are 
built  by  the  Cooley  Company  for  purposes  of  exhibition  and  testing, 
but  the  main  business  of  the  company  is  the  sale  of  rights  to  apply 
its  inventions  to  engines,  machine  tools,  and  for  other  purposes.  In 
the  shops  of  the  company  arc  a  number  of  machine  tools  fitted  with 
its  devices  for  turning  and  boring  special  shapes,  and  these  tools, 
together  with  the  complete  plant  for  engine  testing,  are  open  to  any 
one  who  wishes  to  investigate  the  merits  of  the  apparatus. 


FIG.    5. — FIGURES  TRACED  BY   ILLUSTRATING   MACHINE. 

arrangement  of  switches,  and  an  equipment  of  volt  and  ampere 
meters.  Beneath  the  testing  room  and  in  other  parts  of  the  basement 
there  are  a  steam  boiler  devoted  to  testing  purposes,  a  Worthington 
condenser,  with  pump,  and  the  necessary  piping  to  deliver  the 
engine  exhaust  to  a  pair  of  tanks  mounted  on  large  Fairbanks  scales. 
The  completeness  of  all  this  equipment  for  the  execution  of  economy 
tests  on  engines  is  seldom  equalled  outside  of  technical  schools. 
An  interesting  piece  of  apparatus  for  exhibition  purposes  com- 
prises a  lo-hp  engine  mounted  to  drive  a  propeller  wheel  in  a  large 
tank  of  water  with  a  glass  side.  Prof.  Edw.  F.  Miller,  of  the  Mas- 
sachusetts Institute  of  Technology,  has  made  a  number  of  tests  of 
engines  for  the  Cooley  Company  at  its  shops.  In  one  of  these  tests, 
lasting  from  5.06  to  6.36  P.  M.,  on  March  4,  1903,  a  nominal  lo-hp 
engine  direct-connected  to  a  6-kw  dynamo  was  concerned.  Ac- 
cording to  the  report  of  this  test,  the  boiler  pressure  varied  between 
162  and  174  pounds,  and  the  vacuum  in  the  condenser  varied  from 
12  to  23.8  pounds  per  square  inch. 

The  average  brake  horse-power  delivered  by  the  engine   to  the 
dynamo   during  the   test 
was  10.5,  and  the  steam 
consumed  by  the   engine 
per     horse  -  power  -  hour 
was  42.8  pounds.    In  an- 
other    test,     extending 
from  4.42  to  5.42  P.  M.. 
on  February  28,  1903,  an 
engine    rated    at    70    hp, 
with    200    pounds    steam 
pressure,    was    operated 
on    a    partial    load    con- 
sisting of  shafting  and  a 
dynamo  supplying  lamps. 
During    this    test    t  h  e 
boiler     pressure     ranged 
between     86     and     143 
pounds   and  the   vacuum 
in   the    condenser   con- 
nected   with    the    engine 
was  as  low  as  14  and  a-- 
high    as    20    pounds   pci 
square  inch.     The   aver 
age  rate  of  work  deliv 
ered  by  the  engine  dur 
ing  the  hour  of  operation 
was    ig.6  hp   and  the 
weight   of   steam   con- 
sumed per  horse-power-hour  was  33.4  pounds.    It  is  fair  to  presume 
that  this  70-hp  engine  would  show  better  economy  at  nearly  full  load. 
Both  of  the  foregoing  tests  were  made  on  simple  engines  without 
jackets,  and  there  is  no  doubt  that  insulating  jackets  and  compound- 
ing would  lower  the  rate  of  steam  consumption. 

The  Cooley  Company   is  building  an  engine  of   150  hp   for   the 
Massachusetts  Institute  of  Technology,  and  has  also  under  way  an 


FIG.   6. — FIGURES  TRACED  BY   ILLUSTRATING   MACHINE. 


The  matter  here  presented  has  been  obtained  through  the  courtesy 
of  Mr.  John  F.  Cooley,  manager  of  the  company.     The  character-  ^ 
istics  of  the  above  prime  mover  are  such  that  dynamo  builders  and 
users  will  watch  its  future  development  with  no  little  interest. 


Railway  Brake  Air  Compressors. 

The  accompanying  illustrations  refer  to  the  General  Electric  system 
of  railway  car  air  braking.  The  compressor  consists  of  two  main 
parts — the  motor  end  and  the  compressor  end.  The  motor  is 
similar  in  design  to  the  General  Electric  box  frame  type  of  railway 
motors.  The  unsplit  magnet  frame  has  frame  heads  at  each  end 
which  support  the  armature  shaft  bearings.  At  the  compressor 
end,  horizontal  single-acting  tandem  cylinders  are  cast  as  a  part  of 
the  frame  head.  The  armature  shaft  bearing  at  this  end  is  specially 
large  in  diameter,  and  the  crank  pin  formed  at  the  end  of  the  shaft  is 
located  just  inside  the  bearing  diameter.     By  removing  the  four  bolts 


I'lu.  I.-- AiK  Co-Mi-KEssoK  Mounted  on  a  C.\k. 

which  fasten  the  combined  frame  head  and  cylinders  to  the  magnet 
frame,  and  taking  ofif  the  retaining  washer  at  the  end  of  the  crank 
pin,  the  compressor  can  be  separated  from  the  motor.  On  the 
removal  of  the  compressor  the  armature  can  be  taken  from  the 
magnet  frame 

Working  in  the  tandem  cylinders  is  a  single  double-ended  piston 
actuated  by  a  single  connecting  rod,  which  connects  the  crank  pin  to 
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a  wrist  pin   lucatcU  at  »nc  i-iid  just   back   ot    tlic  pihtoii   licad.     Uy 
removing  i>nc  ol'  the  cylinder  heads,  the  piston  can  he  drawn  out. 

The  niuKnel  iraine  is  cust-sleel,  inisplit,  and  ciihicul  in  shape  witli 
well  niunded  curner.s  and  inwardly  projecting  poles.  There  arc  a 
nunihcr  of  oiiennigs  fitted  with  iiiallcahle  iron  covers  which  permit 
of  easy  inspection  and  access  to  the  conniiutator  and  brush-holders. 
With  Covers  on,  the  motor  is  completely  enclosed.     Under  service 


Ho.    J.  —  .\1K    COMl'KKSSOK — <OMl'KKJSOR    ENH 

•  conditions  which  will  permit  of  it,  the  covers  can  be  left  off  for 
ventilation  if  desired. 

There  are  large  openings  in  the  ends  of  the  frame  through  which 
the  armature  can  be  easily  put  in  place.  The  openings  are  filled  with 
the  frame  heads  which  support  the  armature  crank  shaft  bearings. 
As  stated  above,  lugs  or  feet  for  supporting  the  outfit  are  cast  on 
the  frame. 

The  frame  heads  project  well  within  the  armature,  this  construc- 
tion permitting  long  and  liberal  bearings,  without  sacrificing  the 
compactness  of  the  compressor.  At  the  commutator  end  of  the 
motor,  the  frame  head  is  accurately  bored  to  receive  a  sleeve  bearing 
lining.  A  large  well,  fitted  with  a  spring-hinged  cover,  is  cored  in 
the  head  to  receive  oil  to  lubricate  the  bearing. 

The  frame  head  at  the  compressor  end  is  cast  in  a  single  piece 
with  the  compressor  cylinders.  The  head  carries  a  large  lining  for 
the  shaft  bearing  and  has  provisions  for  lubrication  similar  to  that 
on  the  commutator  end. 

The  two  compressor  cylinders  are  cast  in  a  single  piece  with  the 
compressor  end  frame  head  which  carries  the  shaft  bearing  and 
oil  well.    The  exterior  of  the  cylinders  is  well  ribbed  to  radiate  the 


Reaervoir 
FIG.   3. — CONNECTIONS   OF   AIR   COMPRESSOR   GOVERNOR. 

heat  generated  during  compression,  and  the  interior  surfaces  are 
accurately  bored  in  alignment.  The  extension  of  the  casting  between 
the  cylinders  forms  an  enclosed  chamber  hollowed  at  the  bottom 
to  receive  a  quantity  of  oil  for  the  lubrication  of  the  cylinders  and 
the  connecting  rod  bearings.  The  parts  may  be  inspected  through 
an  opening  in  the  front  which  is  provided  with  a  hinged  cover. 
Each  cvlinder  head  contains  two  bored  chambers  which  contain 


the  valves.  .\  large  plug  screwed  against  a  copper  gasket  closes 
each  cliambcr  and  allows  easy  removal  of  the  valves.  Liberal  pas- 
sages are  cored  in  the  casting  around  tlic  outlet  valve,  connection 
being  made  with  an  air  passage  between  the  cylinders. 

The  trunk  piston  consists  of  a  single  casting  with  a  head  at  each 
ind,  an<l  hollowed  in  the  central  pcjrtion,  leaving  strong  ribbed 
sections.  Within  the  space  between  the  heads,  the  connecting  rod 
and  crank  pin  play,  forming  a  very  compact  constructifjn  The 
wrist  pin  on  which  the  connecting  rod  pivots  is  located  just  back 
of  one  of  the  piston  heads.  The  pistons  are  accurately  turned  and 
grooved  for  cast-iron  iiacking  rings  with  lapped  joints.  This  design 
insures  accurate  machining  and  perfect  alignment. 

The  valves  are  composed  of  small,  light  disks,  playing  noiselessly, 
with  small  clearances  and  minimum  leakage.  They  operate  on 
accurately  machined  seats  within  a  steel  casing.  There  are  no 
springs  or  complicated  parts  to  deteriorate  under  the  high  lempcr- 
.iture  of  compression.  The  inlet  and  outlet  valves  arc  the  same  in 
general  design,  the  seats  being  merely  reversed  in  position. 

Aside  from  the  contact  between  the  pistons  and  the  cylinders,  there 
are  but  four  bearings — two  armature  shaft  bearings  and  two  con- 
necting rod  bearings.  The  shaft  bearings  consist  of  brass  sleeve 
linings,  cut  away  on  the  sides  to  allow  oily  waste  in  the  oil  wells  to 
press  directly  against  the  shaft.  The  slow  speed  of  the  armature 
and  the  liberal  dimensions  of  the  parts  insure  a  long  life  for  the 
iiearings.  Oil  deflectors  on  the  shaft  prevent  oil  from  getting  into 
the  interior  of  the  motor.  The  overflow  is  caught  in  channels  lead- 
ing to  suitable  drip  cups  cored  in  the  castings  beneath  the  bearings. 

An  eflfective  method  of  lubricating  the  cylinders  and  connecting 
rod  bearings  is  furnished  by  a  finger,  fastened  to  the  end  of  the  crank 


FIG.   4.— CONNECTIONS  OF  AIR  COMPRESSORS  ON  TRAIN   OF  CARS. 

pin,  which  in  rotating  through  the  oil  at  the  bottom  of  the  com- 
pressor chamber  distributes  it  over  the  bearing  surfaces. 

Fig.  2  is  a  view  of  a  compressor  from  the  compressor  end  and 
Fig.  I  shows  a  compressor  mounted  on  a  car.  Fig.  3  shows  the 
connections  of  an  air  compressor  governor  and  Fig.  4  the  car  and 
train  connections. 


The  Protection  of  Polyphase  Motors. 


A  new  type  of  I-T-E  circuit  breaker  has  been  designed  by  the 
Cutter  Company  for  use  in  connection  with  polyphase  motors. 
Polyphase  motors  are,  for  the  most  part,  so  admirably  built,  and 
their  ability  to  withstand  heavy  overloads  is  so  well  known,  as  to 
very  frequently  lead  to  their  being  carelessly  started  and  otherwise 
unduly  abused.  While  this  may  not  result  in  immediate  injury  to 
the  motor,  it  causes  excessive  disturbance  in  the  voltage  of  the  cir- 
cuit, undue  waste  of  energy,  and  may  result,  sooner  or  later,  in 
serious  injury  to  the  machinery  operated  by  the  motor — always  an 
item  of  much  greater  cost  than  that  of  the  motor  itself. 

The  heavy  starting  current  required  by  many  types  of  polyphase 
motors  has  heretofore  constituted  a  serious  objection  to  the  use 
of  "Overload"  circuit  breakers  for  their  protection.  This  difficulty 
is  overcome  by  making  the  connections  as  shown  in  the  accom- 
panying diagram  between  the  auto-converter  and  the  circuit  breaker, 
so  that  the  latter  will  be  included  in  the  circuit  of  the  motor  only 
when  the  switch  of  the  auto-converter  is  in  the  running  position. 
When  the  circuit-breaker  is  connected  in  this  manner,  it  will  not 
be  acted  upon  by  the  currents  which  pass  while  the  switch  is  in  the 
starting  position  ;  but  should  the  switch  be  thrown  into  the  running 
position  at  once,  or  before  the  motor  has  come  up  to  speed,  the 
circuit  breaker  will  open  upon  the  resulting  overload,  as  it  also  will 
in  case   the  motor   is   unduly  loaded. 

Another  source  of  danger  to  polyphase  motors  is  the  accidental 
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severance  of  but  one  phase  of  the  circuit,  due,  in  most  cases,  to  the 
blowing  of  an  irresponsible  fuse,  either  at  the  motor  or  somewhere 
in  the  circuit  supplying  it.  Where  this  occurs  when  the  motor  is 
running,  the  latter  will,  unless  very  lightly  loaded,  come  to  a  stand- 
still, and  if  not  promptly  disconnected  is  liable  to  injury.    With  this 


CONNECTIONS   OF   CIRCUIT-BREAKER  FOR   POLYPHASE   MOTORS. 

point  in  mind,  the  insuffiency  of  fuse  protection  for  polyphase 
motors  at  once  becomes  obvious,  and  the  necessity  is  plainly  seen 
for  a  device  which  insures  the  opening  of  all  phases  simultaneously 
when  the  circuit   of  any   one   phase   is   interrupted. 


Cabinet  Work  for  Electrical  Purposes. 


K  J.  Noblett  &  Co.,  of  Chicago,  are  catering  to  the  electrical  trade 
in  the  matter  of  cable  terminal  boxes,  service  switch  boxes,  cross 
arms,  pins  and  brackets ;  in  fact,  all  kinds  of  high-grade  woodwork. 
This  concern  makes  nothing  but  the  box  part  of  the  cable  and  service 
boxes,  the  contents  of  the  box  being  left  to  the  choice  of  the  user. 
It  furnishes  the  highest  grade  of  work  on  these  classes  of  boxes.  It 
already  numbers  among  its  customers  some  of  the  largest  electric 
lighting  and  telephone  companies.     Its  boxes  for  containing  electric 


SERVICE    SWITCH    BOX. 

light  service  switches  and  fuses  are  asbestos-lined,  made  according 
to  underwriters'  specifications  and  approved  by  them.  Cable  ter- 
minal boxes  are  made  of  i'4-in.  finished  lumber,  all  joints  tongued, 
grooved  and  white-leaded.  They  are  painted  with  two  coats  of 
asbestos  paint  inside  and  two  coats  of  white  lead  outside. 

As  power   transmission  at  high   voltage  has   recently  become  an 
important  part  of  electrical  industry,  this  company  is  now  prepared 


to  turn  out  pins  for  high-voltage  insulators  of  as  great  length  as 
any  electrical  engineer  will  care  to  specify,  automatic  machinery 
having  been  introduced  to  produce  pins  up  to  30  in.  in  length.  Many 
of  the  larger  central  station  and  transmission  companies  will  no 
doubt  be  glad  to  know  of  a  wood-working  establishment  which 
makes  a  specialty  of  this  class  of  work  and  sells  direct  to  the  con- 
suming companies. 


Oil  Cups  and  Oil  Hole  Covers. 


The  accompanying  illustrations  represent  the  Bennett  toggled-top 
oil  cup  and  the  Bennett  self-closing  oil-hole  cover,  which  are  manu- 
factured by  the  Bay  State  Stamping  Company,  Worcester,  Mass. 
The  oil  cup  cover,  when  unscrewed,  lies  at  one  side,  as  shown, 
thus  giving  plenty  of  room  for  the  insertion  of  the  spout  of  the  oil 
can.    The  cover,  therefore,  cannot  be  lost,  and  when  it  is  screwed 


FIGS.   I,  2  AND  3. — OIL  CUP  AND  OIL  HOLE  COVERS. 

home  the  cup  is  rendered  oil-tight.  This  cup  is  also  made  without 
'  thread  and  packing  in  the  cover  for  use  on  common  bearings 
where  an  oil-tight  cup  is  not  necessary. 

The  self-closing  oil-hole  cover  can  be  applied  by  drilling  the  oil 
hole  a  proper  size  and  forcing  the  oiler  in.  The  oil  is  inserted 
by  pressing  the  oil  can  spout  upon  a  valve  which  closes  by  a  spring 
when  the  can  is  removed.  The  cover  projects  a  trifle  above  the 
surface,  thus  rendering  it  convenient  to  keep  clean.  It  is  made  in 
three  pieces,  a  case  valve  and  spring,  the  valve  being  made  with 
projecting  arms  to  guide  it  centrally  and  allow  the  oil  to  pass.  The 
advatages  claimed  for  this  cover  are  economy  in  cost  and  applica- 
tion, convenience  and  neatness  in  using,  while  by  reason  of  its  sim- 
plicity of  construction  there  is  nothing  to  get  out  of  order. 

Fig.  I  shows  the  oil  cup ;  Fig,  2,  the  oil  hole  cover,  and  Fig.  3  a 
cover  in  place  on  a  bearing. 


A  New  Cable  Clip. 


The  "H-P"  cable  clip,  which  is  now  being  manufactured  by  Messrs. 
James  S.  Barron  &  Co.,  of  200-206  West  Broadway,  New  York,  is 
made  of  one  piece  of  zinc  and  is,  therefore,  rustless  and  has  no 
parts  to  become  detached  and  lost.  It  is  a  simple  device  and  easily 
put   on.     To   apply   the   hanger,   the   circular   enlargement    is    held 
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CABLE    CLIP. 

against  the  cable  with  the  left  hand  while  the  free  end  is  wound 
around  and  passed  through  the  slot.  It  is  then  wound  around  again, 
put  through  the  upper  slot  and  carried  over  the  suspension  wire, 
after  which  it  is  bent  and  hooked  into  the  upper  slot. 

The  cut  shows  the  hanger  gripping  the  cable.  These  hangers  are 
made  in  all  lengths  from  10^  in.  up,  the  widths  being  the  same  in 
all  lengths. 


NEWS  OF  THE  WEEK, 

Financial    Intelligence. 


THE  WEEK  IN  WALL  STREET— Time  money  was  offered 
with  comparalivc  Irci-iJoin  and  there  was  a  tair  deinaiul.  Ihc-  clos- 
ing rates  were  5^4  (liSJj^o  for  30  to  00  days;  5(ji!SJ^i  ioi  three,  lour, 
five  and  six  months.  Tlie  stock  market  was  irregular  and  showed 
a  somewhat  firmer  tone  than  was  indicated  in  the  report  of  the  pre- 
vious week.  Little  or  no  public  buying  was,  however,  aroused  by  the 
tendency  ol  the  prices  to  improve  in  the  early  part  of  the  week. 
A  severe  drive  was  made  at  Western  Union  du  Wednesday,  based 
on  allegations  that  ell'ective  competition  from  the  wireless  telegraph 
organization  may  be  expected  in  a  short  time.  The  industrials  were 
on  the  whole  relatively  steady.  The  United  States  Steel  shares 
were  rather  neglected,  and  the  very  favorable  accounts  about  cur- 
rent earnings  had  little  effect  on  account  of  the  indisposition  which 
is  shown  to  ti;nle  in  the  securities  on  an  actixc  scale.  lirookl>ii 
Rapid  Transit  was  rather  steady  early  in  the  week  and  developed 
decided  strength  on  Friday.  Indeed,  this  was  the  only  stock  in 
the  traction  and  electrical  lists  that  showed  a  gain  at  the  end  of  the 
week.  It  dropped  to  64J<j,  but  rallied  and  closed  at  67I/2,  this  being 
a  net  gain  of  2!4  points.  Metropolitan  Street  Railway  showed  con- 
siderable weakness  and  closed  at  very  near  the  lowest  point  of  the 
week,  the  last  quotation  being  133J-8.  At  no  time  did  it  go  beyond 
136^^  The  closing  figure  represents  a  loss  of  iJi  points.  In  the 
electric  list  both  General  Electric  and  Westinghouse  showed  marked 
declines,  the  former  losing  4,"4  points  and  the  latter  11  points.  Gen- 
eral Electric  closed  at  186,  being  2  points  above  the  lowest  figure 
of  the  w^eek  and  3'j  under  the  highest.  Westinghouse  closed  at  the 
lowest  point— lyO.  As  the  result  of  the  attacks  upon  Western  Union 
\hat  stock  reached  the  low  level  of  84,  but  at  the  close  had  gained 
I  point,  representing  a  net  loss  of  2^.  American  Telegraph  &  Tel- 
ephone closed  at  the  lowest  figure  of  the  week — 81 J4,  being  a  loss 
of  J4  of  a  point.  In  Boston  values  were  lower  and  the  market  con- 
ditions somewhat  unsettled.  Copper  shares  showed  weakness  in 
sympathy  with  like  conditions  in  New  York,  although  it  did  not  cause 
a  groat  deal  of  liquidation.  Following  are  the  closing  quotations 
at  New  York,  of  April  7. 

NEW  YORK. 


Mar.  31.  Apr.  7 

American  Tel.  &  Cable 81  Sl% 

American  Tel.  &  Tel t!59  155 

American  Dist.  Tel .12 

Brooklyn  Kapid  Transit  ...     66  «7->i 

Commercial  Cable 

Electric  Boat 23  23 

Electric  Boat  pfd 37  37 

Electric  Lead  Reduction. .   .       IH         lii 

Electric  Vehicle 8^  12H 

Electric  Vehicle  pf d 13  16 


Mar.  31,  Apr.  7 

American  Tel.  &  Tel lo8>«       154 

Cumberland  Telephone 

Edison  Elcc.  Ilium 265 

General  Electric 189K       186 

Western  Tel.  *  Tel 21  20 


Mar.  31.    Apr.  7 

General  Electric 188         185 

Hudson  River  Tel 

Metropolitan  St.  Ry 135«        133^; 

N.  E.  Elec.  Veh.  Tms H 

N.  Y.  &N.  J.  Tel 165 

N.Y.  E.  V.T.  Co m 

Tel.  &  Tel.  Co.  Am 

Western  l"nion  Tel SIH       86K 

Westinghouse  com 1!>8         184H 

Westinghouse  pf d 108         194 


Mar.  31.  Apr.  7 
Western  Tel.  &  Tel.  pfd.. . .      97^        97* 

Mexican  Telephone 2Hi  2 

New  England  Telephone  . . .  139*        135 

Westinghouse 100  S8 

Westinghouse  pfd 100  98 


PHIL.\DFXI>H1A. 


Mar.  31.  Apr   7 

American  Railways 50^ 

Elec.  Storage  Battery 77t  77* 

Elec.  Storage  Battery  pfd..     ..  77* 

Elec.  Co.  of  America 9  »% 


Phila.  Traction. .     

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Mar.  31.  Apr   7 
...    97  97Ji 

.    m       7 


CHICAGO. 
Mar.  31.  Apr.  7J 


National  Carbon  pfd. .. 
Northwe.'it  Elev.  com... 

Union  Traction  

Union  Traction  pfd 


Mar.  31.  Apr.  7J 


Central  Union  Tel 

Chicago  Edison 

Chicago  City  Ry 212 

Chicago  Tel.  Co  

National  Carbon 24^ 

♦Asked,    t Ex  Dividend,    t Election. 

NEW  YORK  TRANSPORTATION.— At  the  annual  meeting  of 
the  New  York  Transportation  Co.  the  following  directors  were 
elected:  Henry  Sanderson,  G.  H.  Day,  G.  Herbert  Condict,  G.  W. 
Wesley,  W.  H.  Palmer,  Jr.,  Harrj'  Payne  Whitney,  Philip  T.  Dodge, 
Wm.  K  Ryan,  Frank  T.  Strachan.  Messrs.  Day  and  Dodge  suc- 
ceed H.  L.  Zabriski  and  James  E.  Hayes.  Some  stockholders  pres- 
ent showed  considerable  dissatisfaction  because  the  company  issued 
no  financial  statement  and  an  effort  was  made  to  lay  the  motion  to 
proceed  with  the  election  of  directors,  on  the  table,  but  it  was  lost 
upon  a  stock  vote.  President  Sanderson  said  that  the  electric  auto- 
mobile business  during  the  current  year  showed  a  substantial  growth 
and  the  earnings  are  showing  a  satisfactory  increase,  the  profits 
during  the  winter  months  being  very  gratifying.  After  the  annual 
meeting  the  minority  stockholders  met  and  adopted  the  following 
resolutions:  "As  stockholders  of  the  New  York  Transportation  Co., 


representing  several  thousand  shares  of  its  stock,  we  enter  our  ear- 
nest protest  against  the  conduct  of  the  annual  meeting  of  the  stock- 
holders and  the  refusal  of  the  president  of  the  company,  Henry  San- 
derson, to  permit  the  free  discussion  of  motions  or  to  enter  reason- 
able inquiries  of  the  stockholders  to  permit  them  to  examine  the 
by-laws  ol  the  company,  or  to  give  them  any  information  in  regard 
to  the  conduct  or  conditions.  We  denounce  the  manner  in  which 
the  stockholders  were  refused  a  hearing  and  in  which  they  were  over- 
ridden by  the  authority  of  the  chair  and  by  the  stilling  of  debate." 

NEW  JERSEY  LIGHT  AND  TRACTION  DEAL.  -Reports 
from  Newark,  N.  J.,  are  to  the  effect  that  negotiations  are  pending 
for  the  formation  of  a  large  holding  company  to  take  over  all  the 
North  Jersey  trolley  companies,  together  with  the  New  Jersey  electric 
light  and  gas  companies.  The  Prudential  Insurance  Company,  of 
Newark,  the  Eciuitable  Life  .Assurance  Society,  of  New  York,  the 
United  Gas  and  Improvement  Company,  of  Philadelphia,  arc  said  to 
be  allied  with  the  Fidelity  Trust  Company,  of  Newark,  which  con- 
cern has  for  some  time  been  negotiating  for  the  control  of  the  trolley 
lines.  If  the  deal  becomes  a  reality,  the  merger  will  include  the  fol- 
lowing companies :  North  Jersey  Street  Railway  Company,  capital, 
$15,000,000;  Jersey  City,  Hoboken  and  Paterson  Raijway  Company, 
capital  $20,000,000;  Orange  and  Passaic  Valley  Street  Railway  Com- 
pany, capital  $1,000,000;  Gas  and  Electric  Company,  of  Bergen 
County,  authorized  capital,  $2,000,000;  Paterson  and  Passaic  Gas 
and  Electric  Company,  authorized  capital,  $5,000,000;  Essex  and 
Hudson  Gas  Company,  capital,  $6,500,000;  Hudson  County  Gas  Com- 
pany, capital,  $10,500,000;  Gas  Light  Company  of  New  Brunswick, 
capital,  $400,000  stock,  $500,000  bonds ;  Central  Electric  Company, 
capital,  $750,000  bonds,  $750,000  stock ;  Shore  Electric  Company,  cap- 
ital, $76,000;  Consolidated  Gas  Company  of  New  Jersey,  capital, 
$1,000,000,  bonds,  $971,000;  United  Electric  Company  of  New  Jersey, 
Capital,  $20,000,000,  bonds,  $16,239,500.  This  corporation  takes  in 
twenty-one  corporations  doing  business  in  Essex,  Hudson,  Bergen, 
Union  and  Morris  Counties.  South  Jersey  Gas,  Electric  and  Trac- 
tion Company,  capital.  $6,000,000,  bonds,  $6,000,000  ;Elizabeth,  Plain- 
field  and  Central  New  Jersey  Railway  Company,  capital,  $3,000,000, 
bonds,  $1,500,000. 

MARCONI  FINANCES.— The  annual  meeting  of  the  Marconi 
Wireless  Telegraph  Company  of  America  w'ill  be  held  April  20  at 
15  Exchange  Place,  Jersey  City.  No  stock  can  be  voted  on  which 
has  been  transferred  within  20  days  next  preceding  this  election. 
The  balance  sheet  as  of  January  31  is  as  follows : 

Assets: 

Patent   rights    $5,286,494 

Cost  of  stations  and  experimental  work 139,939 

Stock  of  apparatus  on   hand    31,244 

Accounts   receivable    18,382 

Cash  at  bank  and  in  hand    15,432 

Furniture   and    fixtures    1,204 

Treasury    stock    700,000 

Organization    expenses    35,468 

Total     $6,228,166 

Liabilities: 

Capital    stock    issued    $6,190,000 

Accounts    payable    38,166 

Total     $6,228,166 

About  May  I  Mr.  Marconi  will  return  to  America  and  an  attempt 
will  be  made  to  establish  constant  and  uninterrupted  communication 
between  this  country  and  England.  On  the  same  date.  May  I,  the 
Porto  Rican  government  will  open  proposals  for  a  wireless  service 
in  Porto  Rico.  The  Marconi  Company  expects  that  it  will  secure 
the  contract  for  this  service. 

STANLEY  ELECTRIC— The  new  officers  of  the  Stanley  Elec- 
tric Mfg.  Company,  of  Pittsfield,  Mass.,  elected  at  the  recent  meeting 
of  the  board  of  directors  are  as  follows :  President,  W.  Murray 
Crane,  Pittsfield,  Mass.  1st  vice-president.  Dr.  F.  A.  C.  Perrine, 
Pittsfield,  Mass.  2nd  vice-president,  M.  D.  Barr,  New  York,  N.  Y. 
3d  vice-president,  S.  N.  Hamill,  New  York,  N.  Y.  Treasurer, 
W.  W.  Gamwell,  Pittsfield,  Mass.  asst.  treasurer,  R.  S.  Murray, 
Pittsfield,  Mass.  secretary,  W.  S.  Westover,  New  York,  N.  Y. ; 
asst.  secretary,  A.  G.  Davis,  New  York,  N.  Y. 

CURTIS  TURBINE  CO.— According  to  Wall  Street  authorities, 
the  General  Electric  Co.  will  organize  a  company  to  take  over  the 
Curtis  turbine,  but  there  will  be  no  rights  for  stockholders  in  con- 
nection with  the  matter.  Mr.  C.  Curtis,  the  inventor,  will  probably  be 
given  a  4%  preferred  stock  issue  of  $1,000,000  for  his  patents,  and 
his  services  will  be  retained  by  the  company.  All  the  common 
stock  will  be  held  by  the  General  Electric  Co. 
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WESTERN  UNION  WEAKNESS  is  without  much  apparent 
explanation,  except  the  doubt  whether  the  business  can  yield  profit 
enough  to  cover  repairs  and  reconstruction  without  calling  for  new 
capital.  Just  now  a  good  deal  of  the  system  is  being  renovated. 
Wireless  competition  does  not  yet  cut  much  figure.  The  rumor 
that  financial  backing  has  been  secured  for  a  new  company  to  erect 
poles  and  wires  and  enter  into  active  competition  with  Western 
Union  and  Postal  Telegraph  between  New  York  and  Chicago  is  dis- 
credited by  officials  of  both  the  Western  Union  and  Postal  Telegraph 
Companies. 

CENTRAL  UNION  TELEPHONE.— Advices  from  Chicago 
state  that  the  directors  of  the  Chicago  and  the  Central  Union  Tel- 
ephone Cos.  have  decided  upon  the  successor  to  Mr.  John  I.  Sabin, 
formerly  president  of  both  companies  and  will  announce  the  names 
in  a  short  time.  It  is  understood  that  each  company  has  chosen  a 
separate  president  as  it  is  believed  that  the  companies  can  be  better 
managed  with  a  distinctive  head  officer  over  each.  The  Central 
Union  stock  is  very  dull,  notwithstanding  that  the  capital  stock  was 
recently  cut  in  half.  At  that  time  it  had  a  market  value  of  $40  per 
share,  and  after  the  reduction  there  were  a  few  scattering  sales  at 
75  and  80.  The  stockholders  refused  to  take  much  of  the  new  treas- 
ury stock  at  par,  the  American  Telephone  &  Telegraph  Co.  being 
the  main  subscriber.  The  promises  of  a  5%  dividend  were  not  ful- 
filled and  the  question  of  future  financeering  of  the  company  is  quite 
problematical.  As  already  announced  in  these  columns  Mr.  Sabin 
has  returned  to  the  Pacific  coast  and  will  give  his  exclusive  atten- 
tion to  the  management  of  the  Pacific  coast  Bell  telephone  com- 
panies in  which  he  has  a  large  personal  interest. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  industries,  particularly  in  iron, 
steel  and  lumber,  are  active  all  over  the  country.  The  Spring  crop 
of  strikes  is  equal  to  the  average,  though  most  of  them  have  appeared 
a  trifle  earlier,  particularly  in  the  building  trades.  The  activity  in 
lumber  is  a  notable  feature  just  now,  the  only  complaint  being  that 
deliveries  are  not  sufficient  to  meet  current  demand.  Retail  trade  is 
expanding,  favored  by  spring-like  weather;  and  jobbers  report  re- 
orders from  retailers  increasing  while  collections  show  some  im- 
provement. Southern  trade  advices  are  better.  In  the  central  West 
the  demand  from  jobbers  has  improved,  notably  at  Chicago  and  St. 
Louis.  Better  rates  have  helped  retailers  and  collections  show  some 
improvement.  Pressure  of  foreign  iron  at  the  Eastern  seaboard 
market  is  the  reason  assigned  for  the  cut  of  $1  per  ton  in  Southern 
foundry  grades  and  for  the  sympathetic  weakening  of  50c.  per  ton 
for  other  kinds  of  pig  iron  at  Eastern  markets.  A  large  business  is 
reported  at  the  concessions,  however.  In  finished  iron,  only  favor- 
able reports  are  noted.  Transportation  has  improved.  Coke  is  in 
better  supply,  iron  furnaces  and  mills  being  better  able  than  ever  to 
supply  current  demand,  and  quotations  continue  firm.  The  business 
failures  for  the  week  ending  April  2,  according  to  the  Bradstreet 
compilation,  numbered  145  against  175  the  week  previous,  and  176 
in  the  corresponding  week  of  last  year.  Bradstreet's  reports  of 
failures  show  the  smallest  number  of  embarrassments  in  the  first 
quarter  for  twenty  years  past,  and  the  smallest  number  of  liabil- 
ities in  sixteen  years.  Export  trade  continues  excellent,  particular- 
ly in  cotton  and  com  and  the  fiscal  year's  total  will  probably  equal 
the  best  previously  recorded,  taking  exports  as  a  whole.  Gross 
railway  earnings  returns  to  date  indicate  a  gain  of  14%  for  March 
over  the  same  month  last  year,  and  are  by  that  percentage  the  best 
ever  recorded  for  that  month.  The  copper  market  was  very  quiet 
and  consumers  are  well  supplied  for  the  near  future.  On  the  other 
hand,  sellers,  it  is  stated,  have  very  little  copper  for  sale  for  the 
present  and  little  for  delivery  during  the  next  few  months.  March 
exports  are  figured  by  the  Metal  Exchange  at  12,840  gross  tons  as 
compared  with  20,012  gross  tons  during  the  same  period  last  year. 
The  total  exports  for  the  first  quarter  are  32,254  tons  and  49,490 
tons,  respectively,  a  decline  of  17,236  gross  tons. 

POWER  HOUSE  AND  RAILWAY  EQUIPMENT  FOR 
YOKOHAMA. — The  Yokohama  Electric  Tramway  Company,  which 
is  to  build  a  six-mile  road  from  Yokohama  to  Kanagawa,  has  placed 
a  contract  for  power  house  apparatus  and  railway  equipments  with 
the  Japanese  house  of  Takata  &  Co.  The  contract  calls  for  two 
Westinghouse  150-kw,  SOO-550-volt,  direct-current  engine-type  gen- 
erators with  a  standard  Westinghouse  railway  switchboard,  also 
22  Westinghouse  double-motors,  2S-hp,  arranged  for  electric  braking. 
The  equipments  are  to  be  arranged  for  a  double-trolley  system.  The 
Takata  contract  also  calls  for  22  Brill  trucks.  Takata  &  Co.  are 
also  to  furnish  two  lo-in.  Blake  automatic  relief  valves.  The  In- 
ternational Steam  Pump  concern  will  also  ship  two  Knowles  feed 
pumps  and  receivers  to  be  used  in  feeding  the  water  condensation 
from  the  steam   pipes   and   steam  jackets  of  the  engines   direct  to 


Babcock  &  Wilcox  boilers.  Two  5-in.  Cochrane  steam  separators 
supplied  through  F.  E.  Idell,  26  Cortlandt  Street,  and  two  30  (nom- 
inal )-hp  patent  vertical  feed  water  heaters  made  by  the  Wheeler 
Condenser  &  Engineering  Company,  120  Liberty  Street,  New  York, 
have  also  been  specified.  The  car  bodies  will  be  built  in  Japan. 
The  equipment  will  be  shipped  during  June  and  July.  The  Yoko- 
hama system  will  be  entirely  arranged  for  double  trolley,  this  method 
being  required  by  the  Japanese  officials  in  the  large  cities  especially, 
ground  return  being  prohibited. 

EQUIPMENT  FOR  BIG  CANAL  DOVER  (OHIO)  LOCO- 
MOTIVE PLANT.— The  Standard  Motive  Power  Company,  Con- 
solidated Exchange  Building,  60  Broadway,  has  just  determined  on 
the  letting  of  an  important  contract  for  the  construction  and  equip- 
ment of  its  plant,  to  be  built  at  Canal  Dover,  Ohio.  The  Pittsburg 
(Pa.)  Engineering  Company  have  secured  the  contract.  The  plant 
proposes  to  manufacture  locomotives,  transform  existing  locomotives, 
construct  street  and  interurban  motor  cars  and  build  automobiles 
under  the  Dodge  system.  In  the  completion  of  the  first  sections 
it  will  mean  an  estimated  expenditure  of  $1,000,000.  Electrical 
equipment  will  be  utilized  very  extensively  in  the  building  of  the 
locomotives,  etc.  The  Whiting  Foundry  &  Machine  Company,  of 
Harvey,  111.,  New  York  offices,  Taylor  Building,  39-41  Cortlandt 
Street,  will  build  the  electric  traveling  cranes. 

ENGINES  FOR  YOKOHAMA  TRACTION  PLANT.— Mc- 
intosh, Seymour  &  Co.,  Havemeyer  Building,  26  Cortlandt  Street, 
have  been  awarded  the  contract  for  the  engines  to  be  installed  in 
the  power  station  of  the  Yokohama  Electric  Tramway  Company. 
There  will  be  two  center-crank,  horizontal-tandem  compound-con- 
densing piston  valve,  operating  at  200  r.p.m.,  direct-connected  to 
Westinghouse  generators.  The  rated  load  of  these  engines  is  230 
indicated  hp  for  each  machine.  The  steam  pressure  will  be  125 
pounds.  The  engine  contract  was  secured  by  the  American  Trading 
Company,  New  York,  which  purchases  considerable  electrical  equip- 
ment, etc.,  for  the  Far  East. 

MEXICAN  ELECTRIC  RAILWAY  PROJECT.— The  construc- 
tion of  an  electric  railway  is  projected  between  a  point  near  Cordoba, 
on  the  Vera  Cruz  &  Pacific  Railroad,  and  Tierra  Blanca,  on  the 
same  Mexican  road.  The  line  will  be  about  75  miles  in  length. 
Andrew  Mackenzie,  president  of  the  San  Rafael  &  Xico  Railway, 
is  interested  in  the  project.  He  is  now  in  Canada  making  arrange- 
ments for  the  construction  of  the  system.  Power  is  to  be  derived 
from  a  hydraulic  plant  on  the  Rio  Blanco.  The  concession  for  the 
water  power  was  recently  secured  by  a  company  in  which  F.  P. 
Hoeck,  of  F.  P.  Hoeck  &  Co.,  la  San  Francisco  No.  12,  Mexico  City, 
is  the  head. 

EQUIPMENT  FOR  UNITED  STATES  FORTIFICATIONS.— 
The  United  States  Corps  of  Engineers,  at  Fort  McKinley,  Portland, 
Me.,  have  requisitioned  for  the  installation  of  three  130-hp  Westing- 
house cross-compound  engines,  to  be  direct-connected  to  General 
Electric  generators.  The  equipment  will  be  utilized  for  general 
power  and  lighting  purposes.  A  similar  installation  will  be  made  at 
Fort  Levett,  Portland,  Me. 

GENERAL  ELECTRIC  ARC  LIGHTING  SYSTEM  FOR 
CHINA. — The  commission  house  of  Fearon,  Daniel  &  Co.,  of  China, 
90-96  Wall  Street,  has  awarded  a  contract  to  the  General  Electric 
Company  for  a  complete  arc  lighting  system  at  Shanghai.  The  con- 
tract requisitions  for  160  series  inclosed  arc  lamps,  two  50-light 
transformers,  the  same  number  of  25-light  transformers,  four 
switchboards,  etc. 

MEXICAN  WATER  POWER  SCHEME.— W.  W.  Graham,  Ra- 
fael Gonzalez  Piatt  and  Manuel  Macotela,  all  of  Mexico  City,  are 
after  a  franchise  for  the  purpose  of  utilizing  the  waters  of  the  River 
Grande  in  the  district  of  Temascaltepec,  State  of  Mexico,  to  gen- 
erate electricity.  In  the  application  made  to  the  Mexican  authorities 
it  is  proposed  to  use  10,000  litres  per  second. 

NEW  PERUVIAN  LIGHTING  PLANT.— .An  electric  lighting 
plant  is  to  be  constructed  at  Piedra  Leco,  Peru.  The  order  for  the 
engine  has  been  taken  by  J.  K.  Robinson,  of  Iquique,  acting  on 
behalf  of  Westinghouse,  Church,  Kerr  &  Co.  It  will  be  of  460-hp 
capacity,  compound-condensing  and  of  direct-connected  type. 

GENERAL  SUPPLIES  FOR  JAPAN.— Francis  A.  Cundill, 
90-96  Wall  Street,  New  York,  who  represents  the  interests  of  the 
British  electrical  engineering  and  contracting  firm  of  J.  F.  Healing 
&  Co.,  Yokohama,  has  just  secured  a  substantial  contract  for  general 
electrical  supplies. 

TELEPHONE  WIRE  FOR  JAPAN.— The  Hazard  Manufac- 
turing Company,  of  50  Dey  Street,  New  York,  has  secured  a  con- 
tract for  telephone  wire  for  shipment  to  Japan.  The  contract  came 
through  Francis  .\.  Cundill,  90-96  Wall  Street. 

ROYAL  ELECTRIC  CO.,  of  Peoria,  111.,  has  just  received  from 
the  Black  Hills  Electric  Light  Co.,  of  Deadwood.  S.  D.,  a  third 
order  for  alternating  current  generators. 
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GUUWrH  OF  1<:X  PORTS.- The  growth  in  ilic  exportation  of 
iiuinufacturcs  from  the  United  States  and  their  disiribulii>n  to  coun- 
tries and  grand  divisions  are  disciis.scd  in  niiicli  detail  ni  a  mono- 
graph pre|).ired  by  tlie  Treasury  Hurcau  oi  Statistics,  tor  pubhcation 
in  the  April  Summary  of  Commerce  &  Finance.  It  shows  the  e.\- 
portations  of  manufactures  in  each  year  from  i7yo  to  the  present 
time  and  their  distribution  country  by  country,  and  article  by  article 
in  each  year  from  189^  to  190J.  The  exportation  of  mainifacturcs 
has  KTOwn  from  $i,.m3,547  in  1790  to  $17,580,456  in  1850,  $10^856,015 
in  i88o,  $i5i,U)J,370  in  1890,  and  $40,?.04i,40i  in  n)02.  In  I7</),  man- 
ufactures formed  O.is'/o  of  the  total  domestic  exports;  in  1850 
I30j7«';  in  1880,  IJ.48';;  ;  in  i8i/),  i/.S-'/c,  and  in  ujoj,  i'■).^^Jo. 
This  shows  that  the  exports  of  manufactures  arc  increasing  much 
more  rapidly  than  those  of  other  great  classes  of  the  exports.  This 
growth  in  the  exportation  of  manufactures  is  especially  marked  in 
the  period  since  181J5.  In  that  year,  1895,  the  total  exports  of  manu- 
factures were  $183,505,743.  h.iving  gained  81  million  dollars  in  the 
15  years  between  1880  and  181)5.  1"  ll'e  8  years  from  i8<)S  to  1903 
the  increase  was  220  millions.  Thus  in  the  8  years  since  1895,  the 
increase  in  the  exportation  of  manufactures  has  been  nearly  three 
times  as  much  as  in  the  15  years  immediately  prior  to  1895.  The 
statements  of  distribution  of  the  manufactures  exported  also  show 
some  striking  and  interesting  facts.  They  sljow,  for  example,  tli.it 
practically  one-half  of  the  manufactures  exported  from  the  United 
States  go  to  Europe,  and  that  the  exportation  of  manufactures  to 
Europe  has  grown  from  76  millions  in  1892  to  197  million  dollars  in 
1902.  To  North  America  other  than  the  United  States,  our  exports 
of  manufactures  have  grown  from  33  millions  in  1892  to  100  millions 
in  1902. 

WESTINGHOUSE  FOREIGN  CONTRACTS.— The  Westing- 
house  interests  have  secured  within  the  past  few  days  several  fair- 
sized  contracts  for  engines,  both  steam  and  gas,  generators  and  other 
equipment  to  be  installed  in  Mexican,  South  American  and  Aus- 
tralian plants.  Among  the  Mexican  contracts  in  hand  is  one  for  a 
300-hp  compound  engine  for  direct-connection  to  an  alternating- 
current  generator  ordered  through  G.  &  O.  BranifF,  Mexico  City, 
on  behalf  of  the  Negociacion  Minora  Promontorio.  The  Branifif 
people  have  also  sent  in  an  order  for  five  small  engines  for  shipment 
to  Salina  Cruz  in  connection  with  the  harbor  construction  work 
now  being  undertaken  at  that  Mexican  port  by  the  British  contracting 
firm  of  S.  Pearson  &  Son,  Limited,  which  is  building  the  National 
Tehuantepec  Railway.  The  Montezuma  Lead  Company,  another 
Mexican  concern,  has  ordered  two  loo-hp  Westinghouse  compound 
engines  for  belting  to  generators.  One  generator  is  already  installed 
and  the  other  will  be  built  by  the  C.  &  C.  Electric  Company,  143 
Liberty  Street.  T.  F.  Witherbee,  superintendent  of  extensive  iron 
mines  at  Durango,  has  ordered  a  small  Westinghouse  compound 
engine  to  be  belted  to  a  generator  for  lighting  purposes.  J.  K.  Rob- 
inson, of  Iquique,  who  represents  the  Westinghouse  interests  on 
the  west  coast  of  South  America,  has  sent  in  orders  for  several  small 
engines  to  be  belted  to  generators  for  general  power  work.  The 
Australian  electrical  engineering  and  contracting  firm  of  Noyes 
Brothers,  Sydney  and  Melbourne,  has  ordered  a  200-hp  compound 
engine  to  be  direct-connected  to  an  alternating-current  generator. 

THE  LOMBARD  WATER  WHEEL  GOVERNOR  COM- 
PANY, of  Boston,  reports  that  the  demand  is  good  for  its  high- 
grade  water  wheel  governors.  It  has  recently  closed  orders  for 
different  types  with  the  Cascade  Electric  Co.,  of  Berlin,  for  i 
governor ;  Redlands  Elec.  Light  &  Power  Co.,  of  California,  i 
governor;  Brattleboro  Gas  Light  Company,  Brattleboro,  Vt.,  i 
governor;  Ware  Shoals  Mfg.  Co.,  Laurens,  S.  C,  2  governors  and 
4  hydraulically  balanced  relief  valves;  Nasonville  Woolen  Co., 
Nasonville,  R.  I.,  i  governor;  Athens  Elec.  Rwy  Co.,  Athens,  Ga., 
I  governor ;  Ludlow  Mfg.  Associates,  Ludlow,  Mass.,  i  governor ; 
Sebasticook  Power  Co.,  Sebasticook,  Me.,  3  governors;  Niagara 
Falls  Power  Co.,  Niagara  Falls,  N.  Y.,  i  governor;  Lynchburg 
Water  Power  Co.,  Lynchburg,  Va.,  4  governors  and  4  electric  speed 
controllers ;  Public  Works  Co.,  Bangor,  Me.,  2  governors  with  elec- 
tric speed  controllers ;  Zanesville  Electric  Lt.  &  Pr.  Co.,  Zanesville, 
O..  2  governors  with  electric  speed  controllers;  Canadian  Elec.  Lt. 
Co.,  Levis,  Que.,  i  governor;  Victor  M.  Braschi  &  Bro.,  City  of  Mex- 
ico, I  governor;  Sacramento  Electric,  Gas  &  Rwy.  Co.,  I  governor 
and  electric  speed  controller;  Valley  Counties  Power  Co.,  of  Cal- 
ifornia, 2  governors  with  electric  speed  controllers.  Also  some  gov- 
ernors ordered  through  dealers  for  destinations  unknown. 

THE  MacKAY  ENGINEERING  COMPANY  report  that  they 
have  closed  the  contract  for  a  large  equipment  for  Conron  Brothers, 
provision  dealers.  Fourteenth  Street  and  Tenth  Avenue,  New  York. 
The  outfit  includes  one  loo-kw  and  one  75-kw  Akron  generator,  each 
direct-connected  to  a  Reeves  vertical  compound  engine,  two  i.ooo-hp 
boiler  feed  pumps,  two  200-ton  brine  pumps  and  one  600-galIon  deep 
well  pump,  as  well  as  a  number  of  motors  for  driving  air  compres- 
sors. They  also  report  a  large  demand  for  the  National  underwriter 
fire  pumps,  for  which  they  are  eastern  agents.    The  company  are  just 


installing  two  150-kvv  Akron  generators,  direct-connected  to  a  500-hp 
cruss-cuiiipuund  Williams  vertical  engine  in  the  Navy  Yard,  New 
York, 

THE  STROMHERG-CARLSON  1 1'LErUONli  MFG.  CO.  lias 
recently  sold  switchboards  to  the  following  companies:  Rostville 
Home  Tel.  Co.,  Ros.sville,  Ind. ;  West  Va.  Western  Tel,  Co,,  Par- 
kcrsbiirg,  W.  Va. ;  Winchester  Tel.  Co.,  Winchester,  Ind.;  S,  S. 
Hooks,  Gilmore,  III.;  J.  W.  Corwiii,  Uahlgrcn,  111,;  Newport  Tel. 
Co,,  Newport,  Tenn. ;  10.  P.  Phillips,  Lakenan,  Mo.;  Zenith  City 
Tel.  Co.,  Duluth.  Minn. ;  O.  I,  Miller,  Wo<3dburn,  Oregon.  It 
has  also  recently  sold  telephones  and  material  to  the  Farmers'  Tel- 
ephone Co.,  at  Windsor,  III.,  Green  Valley  Tel.  Co.,  Green  Valley, 
III.,  and  the  I>ondon  Mills  Tel.  Co.,  I^ndon  Mills,  III.  The  fac- 
tory is  now  turning  out  1,200  telephones  a  day. 

SOME  WESTINGHOUSE  GAS  ENGINE  ORDERS.— The 
Franklin  Electric  Company,  Franklin,  Pa.,  has  placed  a  contract  with 
Westinghouse,  Church,  Kerr  &  Cu.  for  five  gas  engines,  to  be 
operated  on  natural  gas  belted  to  generators  of  i25-hp  each,  for 
lighting  work.  Two  Westinghouse  gas  engines  of  similar  capacity, 
and  to  be  operated  on  natural  gas  and  for  lighting  use,  have  also 
been  ordered  for  the  plant  of  the  Indianapolis  Water  Company,  of 
Indianapolis,  Ind.  These  engines  will  be  direct-connected  to  80-kw, 
250-volt  Westinghouse  generators.  A  switchboard  has  also  been 
requisitioned. 

BIDS  INVITED.— The  Department  of  Education  of  the  Borough 
of  Manhattan,  New  York  City,  is  inviting  bids  on  April  13  for  wir- 
ing and  installing  electric  light  and  electric  bell  fixtures  in  a  new 
public  school  building  in  the  Borough  of  the  Bronx ;  also  for  in- 
stalling a  central-energy  telephone  system  in  the  Morris  High  School 
in  the  Borough  of  the  Bronx.  Bids  are  also  called  for  for  a  tele- 
phone system  in  the  new  High  School  of  Commerce  on  65th  Street 
and  Amsterdam  Ave.,  Manhattan.  Mr.  C.  B.  J.  Snyder  is  Super- 
intendent of  School  Buildings. 

WORTHINGTON  PUMP  ABROAD.— A  cable  dispatch  from 
London  of  April  6  says:  Samuel  Untermyer,  of  New  York,  will  to- 
morrow incorporate  the  Worthington  Pump  Company,  Limited,  with 
a  capital  of  $4,500,000,  consisting  of  $2,000,000  in  5  per  cent,  bonds 
and  $2,500,000  in  shares.  The  company  acquires  the  European  busi- 
ness of  the  Worthington  and  Blake  Companies,  in  addition  to  others. 
Two  factories  will  be  erected,  one  in  Germany  and  the  other  in 
Russia.     The  directorate  will  be  jointly  American  and  English. 

EXTENSION  OF  JAMESTOWN  (N.  Y.)  STREET  RAIL- 
WAY.— The  Jamestown  (N,  Y.)  Street  Railway  Company  is  to 
extend  its  plant  and  is  now  letting  contracts  for  considerable  equip- 
ment through  its  president,  Mr,  W.  Brodhead.  The  Westinghouse 
interests  have  secured  the  contract  for  the  engines  and  generators. 
There  will  be  three  cross-compound  condensing  engines  of  460-hp 
capacity  each.  They  will  be  direct- connected  to  alternating-current 
generators  of  2So-kw  each. 

BALL  ENGINE  ORDERS.— The  Central  Connellsville  Coke 
Co.,  New  Salem,  Fayette  Co.,  Pa.,  is  installing  an  electric  plant  The 
engine  will  be  furnished  by  the  Ball  Engine  Co.,  Erie,  Pa.  The 
Excelsior  Springs  Elec.  Light  Co.,  which  is  building  a  new  plant 
at  Excelsior  Springs,  Mo.,  has  purchased  two  135-hp  tandem  com- 
pound engines  from  the  Ball  Engine  Co.  The  engines  will  be  direct 
connected  to  General  Electric  generators. 

GAS  ENGINES  FOR  GREECE.— Westinghouse,  Church,  Kerr 
&  Co.  have  just  been  allotted  an  order  for  gas  engines  by  D.  P. 
Zacharias,  of  Athens,  for  installation  in  an  electric  lighting  plant  in 
the  Grecian  capital.  There  will  be  two  Westinghouse  gas  engines, 
of  63-hp  each,  3-cylinder  producer  gas  type,  belted  to  generators. 
The  engines  will  be  operated  under  the  system  of  D.  R.  Wood  & 
Co.,  of  Philadelphia,  Pa. 

THE  STANLEY  ELECTRIC  MFG.  COMPANY  has  sold  to 
the  Indianapolis,  Columbus  and  Southern  Railway  Company  the 
following  apparatus ;  Forty-eight  railway  motors,  one  500-kw  revolv- 
ing field  generator,  one  300-kw  rotary  converter,  three  iio-kw  and 
three  iso-kw  transformers,  and  the  necessary  switchboard  apparatu.s. 

WELLMAN-SEAVER-MORGAN.— News  comes  from  Oeve- 
land  of  the  merger  of  the  Wellman-Seaver-Morgan  Engineering 
Company,  of  Cleveland,  and  the  Webster-Camp  &  Lane  Company,  of 
Akron,  under  the  name  of  the  Wellman-Seaver-Morgan  Company, 
and  with  a  combined  capital  of  $3,000,000. 

WIRE  OUTPUT.— An  official  of  the  American  Steel  and  Wire 
Company  is  quoted  as  saying  that  the  output  of  the  mills  for  the 
quarter  ended  with  March  was  by  far  the  largest  ever  known,  ex- 
ceeding the  corresponding  period  last  year  by  fully  20  per  cent. 

IRON  CITY  ENG.  CO.,  of  Pittsburg,  Pa.,  has  been  awarded  the 
contract  for  the  entire  electrical  work  to  be  installed  in  the  Stone- 
leigh  Court,  Washington,  D.  C. 
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The  TELEPHONE. 


AZUSA,  CAL. — Application  has  been  made  to  the  local  Board  of  Trustees 
by  the  Home  Telephone  Company,  of  Covina,  for  a  telephone  franchise  in  this 
city. 

LOS  ANGELES,  CAL.— The  Long  Beach  Telegraph  &  Telephone  Company 
has  incorporated,  with  a  capital  stock  of  $50,000,  of  which  amount  $10,000  has 
been  subscribed.  The  directors  are  Charles  L.  Zahn,  W.  M.  Eason,  J.  C. 
Brainard,  W.  L.  Porterville  and  Don  C.  Porter. 

RICO,  COL. — The  Colorado  Telephone  Company  has  asked  for  a  franchise 
in  this  city. 

DERBY,  CONN. — Eight  girls  employed  in  the  Southern  New  England  tel- 
ephone exchange  in  this  city  struck,  on  March  30,  because  the  management, 
thinking  that  seven  hours  was  too  long  for  them  to  work  without  having  an 
hour  in  which  to  rest,  decided  to  change  the  working  time  into  two  shifts  of 
four  hours  each,  paying  them  for  the  extra  hour.  The  girls  preferred  to  work 
seven  hours  straight  without  a  rest  and  when  the  management  insisted  on 
having  its  way  they  quit. 

ATLANTA,  GA. — The  Atlanta  Telephone  and  Telegraph  Company  has  been 
incorporated  at  Wilmington,  Del.,  to  construct  telegraph  and  telephone  lines  in 
Atlanta,  Ga. ;   capital,   $400,000. 

AUGUSTA,  ILL. — The  Augusta  Mutual  Telephone  Company  has  organized 
with  George  Catlin  as  president. 

STRAWN,  ILL. — The  Strawn  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $1,500  by  Reis  C.  Gullberg,  Joseph  Duntz  and  J.  W. 
Kirkham. 

PEORIA,  ILL. — The  Northern  Middlebrook  Telephone  Company,  with  a 
capital  stock  of  $600,  has  been  incorporated  and  will  build  a  line  from  Laura 
to  Princeville. 

GREENFIELD,  IND.— The  Shady  Grove  Telephone  Company  has  incor- 
porated to  establish  an  exchange  in  the  Shady  Grove  School  house  and  extend 
lines  throughout  Hancock  County.  Jasper  M.  Burch,  J.  F.  Stultz,  W.  H. 
Foster  and  W.   W.  Piles  arc  directors. 

NEW  RICHMOND,  IND.— The  New  Richmond  Co-operative  Telephone  Com- 
pany has  incorporated  to  build  an  exchange  in  New  Richmond  and  lines  in 
Montgomery  and  Tippecanoe  counties.  The  capital  stock  is  $12,000.  M.  L. 
Claypool,  O.  W.  Mason,  Edgar  Waltz  and  Wm.  Graves  are  directors. 

CRAWFORDSVILLE,  IND.— The  Crawfordsville  Co-operative  Telephone 
Company  has  decided  to  make  an  effort  to  get  a  complete  trunk  line  system  in 
Montgomery  County.  To  this  end  a  committee  was  appointed  to  confer  with 
the  cooperative  companies  elsewhere  in  the  county,  and  if  possible  to  make 
arrangements  whereby  all  lines  will  merge  and  the  county  be  supplied  with  a 
complete  system. 

ELKHART,  IND. — The  Home  Telephone  Company,  which  is  putting  in  a 
2,400-line  multiple  switchboard  at  a  cost  of  $24,000,  announced  an  advance  of 
25  cents  per  month  in  the  rent  of  each  telephone  beginning  April  i.  It  an- 
ticipated that  at  least  one  hundred  subscribers  would  give  notice  of  withdrawal 
of  patronage,  but  only  two  have  filed  such  notice.  The  company  has  nearly 
900  subscribers  and  the  new  rate  is  $2.25  and  $1.25  for  business  houses  and 
residences  respectively. 

WABASH,  IND. — The  Home  Telephone  Company,  of  this  city,  has  issued 
$15,000  worth  of  5  per  cent,  bonds  for  the  payment  of  floating  indebtedness 
incurred  in  building  extensions  and  in  making  improvements  to  the  local 
plant  and  toll  lines.  The  company  will  this  Spring  build  a  complete  system  of 
rural  telephones  in  the  country  around  Wabash.  It  has  already  300  applications 
for  telephones  from  farmers.  Trunk  lines  will  be  run  out  on  the  principal 
roads,  and  party  lines  will  be  built  therefrom  to  farm  houses.  In  some  of  the 
prosperous   small   towns    independent    switchboards    will    be   installed. 

SHEFFIELD,  lA. — At  a  recent  special  election  a  telephone  franchise  was 
granted  to  the  People's  Mutual  Telephone  Company,  of  Latimer.  A  new  ex- 
change will  be  established  at  once. 

DES  MOINES,  lA.— The  Stratford  Telephone  Company,  of  Hamilton  County, 
has  filed  articles  of  incorporation,  the  capital  stock  being  $1,500.  Mr.  Edward 
Peterson  is  president  and   Fred  Reugnitz,  secretary. 

NEWPORT,  KY.— The  Fitzslmmous  Telephone  Manufacturing  Company,  of 
Cincinnati  has  applied  for  a  franchise  to  install  a  telephone  system  in  Newport. 

BALTIMORE,  MD.— The  Peninsula  Long-Distance  Telephone  Company  has 
been  incorporated  in  Maryland  for  the  purpose  of  establishing  an  extensive  tel- 
ephone service  in  various  counties  on  the  Eastern  Shore.  The  company  will 
have  a  capital  of  $100,000.  The  main  line  is  to  be  built  from  Elkton  to  Cris- 
field,  Md.,  from  Middletown  to  Dover,  Del.,  and  to  Cape  Charles  City,  Va. 
Branch  lines  will  be  constructed  to  take  in  all  the  principal  points  as  far  as 
Rehoboth,  Del.  The  Peninsula  Company's  main  line  will  connect  with  the 
Maryland  telephone  system  at  Elkton.  The  names  of  the  incorporators  are 
Stanley  Baker,  David  E.   Evans,  Harry  Welles  Rush  and  Joshua  Clayton. 

GRAND  RAPIDS,  MICH.— The  Citizen's  Telephone  Company,  it  is  stated, 
will  expend  between  $15,000  and  $20,000  in  extending  its  system. 

LANSING,  MICH. — The  following-named  independent  telephone  companies 
were  incorporated  recently:  Henrietta  Telephone  Company,  Henrietta,  capital 
$5,000;  Monroe  County  Telephone  Company,  Monroe,  capital  $15,000;  Hillsdale 
Telephone   Company,  Pittsfield,   $15,000. 

AUSTIN,  MINN.— The  Interstate  Telegraph  &  Telephone  Company,  which 
was  recently  incorporated  here  with  a  capital  stock  of  $60,000,  will  be  ready  to 
begin  operations  about  April  10.  The  affairs  of  the  company  will  be  conducted 
by  a  baard  of  directors,  as  follows:  James  Keenan,  John  L.  Gulden,  Seymour 
Johnson,   Thomas  A.   Revord  and   Charles  A.    Sterling. 


MISSOULA,  MONT.-  The  Bell  Telephone  Company  will  put  in  local  ex- 
changes at  Lo  Lo,  Florence,  Stevensville,  Victor  and  Hamilton.  These  towns 
will  connect  with  all  the  large  fruit  farms  in  the  Bitter  Root  Valley. 

CHOUTEAU,  MONT.— The  Montana  Telephone  Company,  with  headquarters 
here,  has  been  organized  to  build  telephone  lines  in  Teton  County.  It  is  the 
intention  of  the  company  to  absorb  all  small  lines,  besides  building  new  ones. 

BEAVER  CROSSING,  NEB.— The  Beaver  Crossing  Telephone  Company  has 
been  incorporated  with  a  capital  of  $5,000.  The  incorporators  are  Or.  C.  W. 
Doty,  J.   H.   Ritche,  Henry  Gakc  and  others. 

LCJVELOCK,  NEV. — Dr.  Asher,  of  this  place,  is  interesting  a  number  of 
citizens  in  a  proposition  to  build  a  telephone  line  from  here  to  a  number  of 
nearby  towns. 

BROOKFIELD,  N.  Y.— The  Brookfield  Telephone  Company,  of  Brookfield, 
Madison  County,  has  been  incorporated;  capital,  $1,000.  Directors:  J.  F. 
Keith,  B.  M.  York  and  B.  L.  Spooner,  of  Brookfield. 

MIDDLETOWN,  N.  Y.— The  Orange  County  Telephone  Company  has  de- 
cided to  extend  its  system  so  as  to  connect  with  the  Farmers'  Telephone  Com- 
pany, of  Sussex,  N.  J.,  the  Highland  Telephone  Company  and  the  Port  Jervis 
Telephone    Company,    besides    making    other    extensions. 

NEW  YORK,  N.  Y.— The  New  York  and  New  Jersey  Telephone  Company  is 
building  a  new  telephone  exchange  on  Grant  Street,  near  Flatbush  Avenue, 
Brooklyn,  to  relieve  the  congestion  of  telephone  work  in  the  eastern  section 
of  Brooklyn.  The  new  building  will  be  three  stories  high  and  will  cost  about 
$40,000. 

BEAUFORT,  N.  C— The  Beaufort  Telephone  Company,  capital  $2,000,  has 
been  incorporated  by  N.  W.  Taylor  and  others. 

GREENSBORO,  N.  C— The  Bell  Telephone  Company  is  soliciting  subscrip- 
tions for  a  local  system  at  Greensboro,  which  will  probably  precipitate  a  fight 
with  the  already  existing  company  in  this  town. 

HENDRUM,  N.  D. — The  Hendrum  Telephone  Company,  with  a  capital  stock 
of  $5,000,  has  been  organized,  Mr.  V.  H.  Moflatt  being  president. 

CARROLLTON,  OHIO.— The  Kilgore  Telephone  Company  is  building  a  line 
between   Kilgore   and    Amsterdam. 

HARPERSFIELD,  OHIO.— The  Ilarpersfield  Telephone  Company  is  install- 
ing a  large  number  of  rural  telephones. 

URBANA,  OHIO. — The  Urbana  Telephone  Company  has  secured  a  new  site 
and  is  preparing  to  erect  a  new  exchange  building. 

PORT  CLINTON,  OHIO.— The  Port  Clinton  Telephone  Company  is  laying 
a  new  cable  across  Portage   River  to   Put-In-Bay   Island. 

DRESDEN,  OHIO.— The  Zanesville  Telephone  &  Telegraph  Company  is 
extending  its  lines  through  Madison  township  and  a  large  number  of  farmers' 
lines  are  being  installed. 

SMITHFIELD,  OHIO.— The  Farmers'  Independent  Telephone  Company  has 
been  incorporated;  capital  $10,000.  Incorporators:  M.  B.  Cole,  J.  M.  Copeland, 
A.  H.  Kreager,  Frederick  Scott. 

JEWETT,  OHIO.— The  Connotton  Valley  Telephone  Company,  of  this  place, 
has  been  incorporated  with  a  capital  stock  of  $2,000.  The  names  of  the  in- 
corporators are  G.  O.  Fleming,  J.  W.  Harding,  George  H.  Collins,  R.  H. 
Benedict,  Isaac  Stewart. 

CINCINNATI,  OHIO. — The  Druggists'  ABSoclatlon,  of  Clucinnatl.  is  having 
a  controversy  with  the  City  &  Suburban  Telegraph  Association  (Bell)  relative 
to  rates  at  pay  stations  in  drug  stores.  The  druggists  demand  10  per  cent,  on 
$50  worth  of  business,  15  per  cent,  on  $75,  20  per  cent,  on  $100,  25  per  cent,  on 
$125,  and  to  have  free  calls  to  wholesale  houses.  The  terms  proposed  by  the 
company  are  considerably  lower  and  the  druggists  threaten  to  join  hands  with 
the  projected  independent  company. 

GUTHRIE,  OKLA. — A  territorial  charter  has  been  granted  to  the  Oklahoma 
Southern  Telephone  Company,  the  capital  stock  being  $15,000.  The  company 
will  construct  and  operate  a  system  in  the  counties  of  Qeveland  and  Potta- 
watomie and  in  the  Creek,  Seminole  and  Chickasaw  nations.  The  incorporators 
are  W.  A.  Jennings,  Graham  Brunham  and  R.  C.  Willard. 

ABBEVILLE,  S.  C. — The  Abbeville  Telephone  Company  has  recently  en- 
tered into  a  sub-license  agreement  with  the  Southern  Bell  Telephone  Company, 
the  former  agreeing  to  use  only  fixtures  manufactured  by  the  Bell  Company. 

WAKONDA,  S.  D. — The  Wakonda  Telephone  Company  has  been  formed 
to  establish  a  local  system. 

CANTON,  S.  D. — The  farmers  throughout  Lincoln  County  are  enthusiastic 
over  the  telephone  idea.  They  are  organizing  country  exchanges  and  will  build 
private  lines  connecting  with  city  exchanges. 

GREENVILLE,  TENN. — A  meeting  of  representatives  of  about  forty  inde- 
pendent telephones  lines  was  held  recently  in  Greenville  to  consider  the  matter 
of  combining,  a  result  which  will  probably  be  consummated. 

DENTON,  TEX. — The  Independent  Telephone  Company  has  been  granted  a 
franchise  by  the  council  in  this  city. 

PIEDMONT,  W.  VA.— The  Piedmont  &  Keyser  Telephone  Company  is  mak- 
ing extensive  improvements  to  its  system  and  will  extend  its  line  from  Barnum 
to  Blaine  and  Elk  Garden. 

RONCEVERTE,  W.  VA. — A  new  telephone  company  has  beert  formed  here 
to  build  an  independent  line  from  this  place  to  Elkins,  connecting  with  the 
Virginia  system  at  Barstow.  S.  W.  Payne  and  E.  N.  Arbogast,  of  Marlington, 
are  at  the  head  of  the  enterprise. 

GLENBROCKLY,  WIS.— The  West  Wisconsin  Telephone  Company,  with 
headquarters  in  this  place,  has  been  incorporated  with  a  capital  stock  of  $5,000, 
by  D.   H.  Syme  and   C.  J.   Augustin. 

M.\NITOWOC,  WIS. — The  Manitowoc  &  Western  Telephone  Company  has 
elected  officers  as  follows:  President,  Dr.  R.  S.  O  Connell,  of  Cato;  vice- 
president,  J.  E.  Schultz,  of  Rcedsville;  secretary,  J.  P.  Watt,  of  Maple  Grove; 
treasurer,  W.  N.  Killen,  of  Cato,  and  business  manager,  George  Wittman,  of 
Whitelaw.     The  company  will  make  several  extensions  during  the  year. 
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SAN  I'KANCISCO,  CAL.-  Local  prcM  rc|>or(*  tlatc  (bat  the  Mutual  Etrc 
trie  Company  will  coiixVucI  a  new  power  plant  on   Folwm  and  Sprar  Stt. 

LOS  ANGKLES,  CAL.-  Tlir  Indciirnilriit  (Jai  &  KIcctric  Company,  of  Lot 
Angvlei,  hat  b«cn  incorporated,  with  i>  capital  of  )joo,ooo.  Incorporator*: 
K.    II.    Durant  and   M.    A.   Ncwklrk.  of   L.x  Angrlrt. 

WIIITKWATKR.  COLD.  -Ilu«krll  St  Schwallincli,  of  Grand  Junction,  have 
prepared  plant   for  a  power  dam  to  l>e  conttructed  at  Whitewater. 

ATL.\NTA,  GA. -The  Weilinghoute  KIcctric  &  Mfg.  Company  it  now  mtk- 
ing  the  machinery  for  the  big  power  jilant  to  be  erected  on  the  Oialtaliuochee 
River  near   .\llanla.     Geo.    Haum   it  contulting  engineer. 

ATLANTA.  Ci.\.  Local  prett  rrporit  tiate  that  two  bldt,  one  from  J.  F. 
Letter  and  the  other  from  the  Georgia  Railway  &  Electric  Company  were 
received  by  Council  March  Jj.  Mr.  Leitcr't  bid  provided  for  the  conttruction 
of  a  $450,000  electric  light  plant,  ily  yearly  paynicnit  in  fifteen  yeart  the  city 
it  to  own  this  plant.  The  Georgia  Railway  &  IClcctric  Company  agreed  to  fur. 
nith  lighti  under  contract  ns  followt:  1  year  arc  liglitt  at  $110  each;  incan- 
detcentt  $49.75;  3  years  $8^.50  and  $33.75  and  7  years  $79.50  and  $ai.75. 

QUIXCY.  ILL.— The  itockholders  of  the  new  Independent  Light  &  Power 
Company  have  organized  and  elected  a  board  of  directors  who  met  and  elected 
officers  01  follows:  J.  W.  Castidy.  president;  Thomas  D.  Gardner,  vice-presi- 
dent; C.   E.  Mead,  secretary;  J.  J.  Bragg,  treasurer. 

NOIILESVILLE.  IND.— The  City  Council  has  granted  a  franchise  to  Thos. 
GrifKn  to  construct  an  electric  light  plant. 

GREENSBURG,  IND.— .\.  R.  Thompson  &  Co.,  of  Chicago,  III.,  contem- 
plate constructing  an  electric  light  plant  here. 

SOUTH  BEND,  IND.— Electric  power  furnished  by  the  St.  Joseph  river 
dam  is  now  being  used  in  this  city,  the  connections  having  been  established 
on   March  i6. 

GREENSBURG,  IND.— A.  R.  Thompson  &  Co..  of  Chicago,  have  applied 
for  a  franchise  to  construct  and  operate  an  electric  light,  heat  and  power  plant 
in  this  city.     It  is  thought  the   franchise  will  be  granted. 

W.-VSllI.NGTON,  IND.— The  municipal  electric  lighting  plant  of  this  city 
is  regarded  as  a  financial  success.  The  report  of  the  trustees  for  the  past  year 
shows  th.it  the  receipts  were  $91,640.43  and  the  expenses,  bonds  and  interest, 
were  $61,395.43,  leaving  a  net  protit  to  the  city  of  $30,245,  which  is  claimed 
to  be  ten  per  cent,  on  the  $100,000  investment. 

ELKHART,  INU. — A  franchise  for  the  privilege  of  selling  electric  light 
and  power  in  this  city  has  been  granted  to  the  National  Manufacturing  Com- 
pany. The  company  will  erect  a  big  power  plant  at  Bristol,  ten  miles  above, 
on  the  St.  Joseph  river,  where  a  good  water  dam  and  power  will  be  constructed. 
Power  and  light  will  be  furnished  other  cities  in  northern  Indiana  and  Mich- 
igan. 

INDI.^NAPOLIS,  IND.— The  ten-year  contract  to  be  let  for  lighting  this 
city  is  attracting  many  inquirers.  It  is  reported  that  an  Eastern  syndicate, 
some  of  whom  are  interested  in  the  local  gas  plant,  will  bid  on  the  contract 
with  a  view  of  building  3  new  electric  lighting  plant  here.  A  five-year  contract 
was  made  a  few  days  ago  with  the  Indianapolis  Light  &  Power  Company  to 
furnish  light  and  power  to  run  the  pumps,  the  cascades  and  the  elevator  in 
the  soldiers'  monument  at  $5,000  a  year,  also  a  contract  with  the  Jenney  Electric 
Company  to  furnish  two  60-hp  motors  at  $1,730. 

NOBLESVILLE,  IND.— The  City  Council  has  granted  to  Thomas  Griffin  a 
franchise  to  put  in  an  electric  plant  here.  Mr.  Griffin  proposes  to  locate  his 
power  plant  four  miles  north  on  White  river  and  construct  a  sixteen-foot  dam 
to  furnish  1800  horse-power  required.  The  local  company  now  furnishing 
lights  has  asked  the  council  for  an  increase  in  the  price  of  lights  from  $70  to 
585  a  year,  stating  that  unless  granted  the  lighting  will  be  discontinued  as  the 
plant  is  being  operated  at  a  loss  of  $600  to  $700  per  month.  The  city  will 
enjoin  the  company  from  leaving  the  city  in  darkness  before  the  Griffin  plant 
is    completed. 

CALEDONIA,  I  A. — The  citizens  have  voted  to  construct  an  electric  light 
plant  to  cost  about  $8,000. 

CLINTON,  LA.— The  Town  Council  has  granted  the  Clinton  Electric  Light 
&  Ice  Company  a  franchise  to  establish  an  electric  light  and  ice  plant. 

MADISON,  ME. — A  committee  has  been  appointed  to  investigate  the  ques- 
tion of  constructing  an  electric  light  plant.     T.  F.  Manter  is  city  clerk. 

RIVER  ROUGE,  MICH. — The  Council  has  appointed  a  committee  to  inves- 
tigate   the  question   of   constructing   an  electric    light   plant. 

BUHL,  MINN. — The  citizens  have  voted  to  construct  an  electric  light  plant. 

FAIRFAX,  MINN. — The  citizens  have  voted  to  issue  $20,000  bonds  for  an 
electric  light  plant  and  city  hall. 

M.\XKATO,  MIXX. — On  March  20  the  Court  issued  an  order  restraining 
the  city  from  selling  $40,000  bonds  for  pumping  station  and  lighting  plant.  The 
order  is  made   returnable  on   April   6. 

WINONA,  MINN.- The  Winona  Railway  &  Light  Co.  has  decided  to  expend 
about  $ioo,ooch  in  improvements,  which  will  include  the  rebuilding  of  the 
present  lighting  and  power  plant. 

VICKSBURG,  MISS. — The  Vicksburg  Sanitarium  will  install  a  small  elec- 
tric light  and  heating  plant.     H.  M.  Street,  of  Vicksburg,  is  interested. 

JACKSON,  MISS. — The  directors  of  the  Jackson  Light  Company  will  soon 
let  contracts  for  the  construction  of  its  plant.  This  company  was  recently 
incorporated  with  a  capital  of  $25,000. 

YAZOO  CITY,  MISS. — The  Supreme  Court  has  reversed  the  decision  of 
Chancellor  Conn  in  the  injunction  suit  which  restrained  this  city  from  issuing 
$75,000  bonds  for  constructing  water  works,  an  electric  light  plant  and  a 
sewerage  system.     This  means  the  construction  of  the  system. 


.SI  JOM.ril,  Mo.  It  !■  piiiputcd  lu  i»ue  $juu,duu  Imndi  lint  tummer,  to 
!«'    uard  III   r«lriiiling  the  capacity  uf  the   city  clrctric   liglit    pluiil. 

ri.ATT.SMOUTII,  NEB.  -The  City  Council  hat  giantr.l  (hut.  C.  Parnicle 
u   Ifanchiac  for  an  electric   light,  gat  and   heat    plant. 

JERSEY  CITY,  N.  J.— The  Century  Light.  Ilcat  &  Power  Company  hat 
been  incorporated  lirni  with  a  raplial  of  $ijs,°0". 

TRK.N' TON.  N.  J.  The  Empire  Light,  Heat  &  Power  Company  hat  been  in- 
t'orporiiird  with  a  capital  uf  tus.oou.  by  Ward  W.  Packard,  George  P.  Fort 
.iiid  Thumat  W.  E.   Middleton. 

IIKOCKTON,  N.  Y.— The  ciliient  have  voted  to  cunttruci  an  electric  light 
plant,  at  a  coit  of  about   $t  0,000. 

ROCHESTER,  N.  Y— Uray  &  Albaugh,  of  Rochetter,  have  tecured  the  con- 
tract for  building  a  ttorage  dam  ncrott  Oak  Orchard  Creek  ravine  for  A.  L. 
Levcit,  which  it  to  develop  3,000  hurtepower  for  electric  trantmiiiion. 

LIDCKRWOOl),  N.  I).-  Ralph  Maxwell  hot  petitioned  for  a  franchi*  for 
an  electric    light   plant. 

COOPERSTOWN.  N.  D  — W.  F.  Ballard  and  Frank  J.  Hrcker  are  Mated 
to  have  tecured  a  franchise  for  an  electric  light  plant. 

ALBANY,  N.  Y.  The  Corporate  Electric  Company  has  been  incorporated 
here  to  manufacture  elcctrictiy  for  light,  heal  and  power  purposct  in  Garden 
City,  Long  Iiland,  and  in  the  five  boroughs  of  New  York  City.  The  capital 
it  $300,000,  and  the  dirrctort  are  Harold  S.  Recknagel,  Harold  C.  Vaughan 
and  Walter  L.  Worrall,  of  New  York  City;  C.  C.  Freeman  and  Henry  C.  E|. 
dert,  of  Brooklyn.  The  Pcople't  Illuminating  Company  was  also  incorporated 
to  impply  electricity  in  Manhattan  and  Bronx  Borought  of  New  York  City. 
The  capital  it  $25,000,  and  the  directors  are  C.  C.  Freeman  and  H.  C.  Eldert, 
Brooklyn;  and  W.  L.  Worrall,  of  Xcw  York  City. 

SHERODSVILLE,  OHIO.— A  franchise  for  an  electric  light  plant  has  been 
granted  to  C.  C.    Bolen  and  A.   H.   Snively. 

COLUMBUS,  OHIO.— Bids  will  be  received  April  13  by  John  A.  Connor, 
Clerk  of  the  Board  nf  Public  Works,  for  erecting  a  municipal  electric  light 
plant 

MARIETTA,  OHIO.- The  council  has  placed  contracts  with  the  Ft  Wayne 
Electric  Works  and  the  Warren  Electric  Company  for  equipment  for  the  new 
lighting  plant.     The  city  will  erect  electric  arches  on  the  main  streets. 

MARIETTA,  OHIO. — A  number  of  leading  local  merchants  are  forming  a 
mutual  company  to  erect  a  lighting  plant  to  supply  power  and  light  to  stock- 
holders.    It  is  probable  the  company  will  incorporate  with  $100,000  capital  stock. 

CINCINNATI,  OHIO.— The  directors  of  the  Cincinnati  Gas  &  Electric 
Company  have  decided  to  increase  the  capital  of  the  company  $1,000,000.  The 
r»ew  stock  will  be  sold  by  the  company  as  the  money  is  needed  to  pay  for 
extensions  and  improvements. 

NORTH  YAMHILL,  ORE.— F.  L.  Trullinger  writes  that  bids  will  be  re- 
ceived in  June  for  an  electric  power  plant,  to  cost  about  $15,000. 

MIFFLINBURG,  VA. — The  Council  is  reported  to  have  voted  to  construct 
a   $10,000  electric  light  plant. 

TUNKHANNOCK,  PA.— The  Tunkhannock  Electric  Light  Company  is 
stated  to  have  purchased  property  on  Tunkhannock  Creek  and  the  work  of  con- 
structing a  power  plant  will  begin  about  July  ist. 

NORTH  EAST,  PA.— The  North  East  Electric  Light  &  Power  Company  has 
been  incorporated  with  a  capital  of  $10,000.  The  incorporators  are  Henry 
Watts,  of  Buffalo,  N.  Y.,  and  C.  C.  Hill,  of  North  East. 

ALTOONA,  PA. — A  new  electric  power  plant  installed  at  the  Altoona  ma- 
chine shops  of  the  Pennsylvania  Railroad  is  now  in  operation.  It  includes 
three  dynamos  representing  1200  horse-power  and  furnishes  light  for  the 
machine   shops   and    railroad   yard. 

LANCASTER,  PA. — The  Edison  Electric  Illuminating  Company  has  se- 
cured a  contract  for  lighting  the  streets  of  this  city  with  300  arc  lights  at 
$93.50  per  light.  Last  year  the  company  charged  $85  per  light.  There  was  no 
competition  this  year.  The  company  claims  that  the  increased  cost  is  due  to 
the   high   price  of  coal. 

ROCK  HILL,  S.  C— The  Rock  Hill  Light  &  Power  Company  has  been  per- 
mitted to  increase  its  capital  stock  from  $50,000  to  $150,000.  G.  F.  Reynolds 
is  interested. 

RAPID  CITY,  S.  D.— Frank  M.  Lockhart  and  W.  H.  Chambers  have  secured 
a  franchise  for  an  electric  light  plant. 

NORFOLK,  VA. — The  Economist  Lighting  Company  has  been  granted  a 
charter  here.  The  capital  is  to  be  from  $1,000,000  to  $20,000,000.  The  officers 
are  Samuel  B.  Lawrence,  of  New  York,  president;  Alfred  T.  Davisson,  of  New 
York,  vice-president;  Henry  C.  Everdell,  of  New  York,  secretary,  and  John  B. 
Summerfield,  of  New  York,  treasurer.  These,  with  James  W.  Wilcox,  of 
Norfolk,  are  the   directors. 

FOND  DU  LAC,  WIS.— The  Village  Board  of  North  Fond  du  Lac  has 
decided  to  issue  bonds  for  a  municipal  lighting  plant. 

STEVENS  POINT,  WIS.— It  is  reported  that  the  Stevens  Point  Lighting 
Company  will  construct  a  water  power  plant.  U.  Mainland,  of  Oshkosb,  is 
reported  interested. 

BURLIXGTON,  WIS.— The  Burlington  Electric  Light  &  Power  Company 
has  been  incorporated,  with  a  capital  of  $50,000,  by  Leonard  J.  Smith  and 
Clarence  E.   Partee. 

MARI.XETTE,  WIS.— The  Isaac  Stephenson  Co.,  of  Wells,  Mich.,  is  re- 
ported to  have  received  plans  from  C.  B.  Pride,  of  Appleton,  for  a  power  plant 
to  be  built  at  Chandler  Falls,  on  Escanaba  River.  The  cost  of  the  dam  is 
estimated  at  $30,000,  and  of  the  complete  electric  plant  and  transmission  line 
to   Wells  and  Escanaba   at  $200,000. 

WIXXIPEG,  MAX. — The  City  Engineer  has  been  authorized  to  report  on  the 
approximate  cost  of  machinery,  etc.,  necessary  to  supply  electricity  for  light 
and  power  by  means  of  both  steam  and  water  power. 
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LITTLE  ROCK,  ARK.— The  Little  Rock  Railway  &  Electric  Company  has 
been  incorporated  as  the  successor  of  the  Little  Rock  Traction  &  Electric 
Company,  and  the  Little  Rock  Edison  Electric  Light  &  Power  Company,  both 
of  which  were  recently  purchased  by  Isidore  Newman  &  Son,  of  New  York 
and  New  Orleans.  The  corporators  and  directors  of  the  new  company  are  D. 
H.  Cantrcll,  president;  J.  E.  Loughborough,  vice-president,  and  H.  T.  Bunn, 
secretary.  The  capital  stock  of  the  company  is  $2,250,000,  divided  into  $750,000 
preferred    and    $150,000    common    stock. 

BRIDGEPORT,  CONN.— The  Connecticut  Railway  &  Lighting  Company  has 
awarded  the  H.  Wales  Lines  Company,  of  Meriden,  the  contract  for  building 
an  addition  to  the  company's  power  house  on  Seaview  Avenue.  A  new  direct- 
connected  unit   is  to  be  installed   in  the  addition. 

WILMINGTON,  DEL.— The  Morton  Traction  Company,  of  Wilmington, 
Del.,  capitalized  at  $100,000,  has  been  incorporated  by  Elzy  B.  Van  Atta,  of 
New  York  City;  Frank  A.  Field,  Samuel  S.  Morton,  of  York,  Pa.;  David  II. 
Lincoln,   of    Marion,    Ohio. 

W.\LLACE,  IDAHO. — Plans  arc  being  discussed  for  the  construction  of 
an  electric  railway  to  connect  Wardner,  Wallace,  Burke  and  Mullan.  Elmer 
Hughes,  of   Missoula,   is  said  to  be  interested. 

ROCK  FALLS,  ILL.— The  Di.xon,  Rock  Falls  &  Southwestern  Electric  Rail- 
way Company  has  been  incorporated,  with  a  capital  stock  of  $50,000.  The  in- 
corporators and  first  board  of  directors  are  O.  E.  Ma.\son,  A.  S.  Goodell,  A. 
J.  McNeill,  R.  L.  Leitch  and  H.  L.  Sheldon,  of  Rock  Falls,  111. 

PRINCETON,  ILL.— The  City  Council  has  granted  a  franchise  to  the  Illi 
nois  Valley  Traction  Company  to  operate  its  service  in  Princeton.  It  is 
expected  a  line  now  being  built  from  Galesburg  to  Kewanee  will  be  extended 
to  Princeton,  which,  with  one  connecting  link  between  Marseilles  and  Joliet, 
will  make  a  continuous  electric  railway  from  Galesburg  to  Chicago,  a  distance 
of   160  miles. 

INDIANAPOLIS,  I.XD.— The  incorporators  of  the  Indianapolis,  Green 
Castle  &  Western  Traction  Company  have  elected  Frank  M.  Fauvrc,  president, 
and   J.   W.    Cliipman,  secretary. 

ANDERSON,  IND. — The  plans  for  the  addition  to  the  power  house  of  the 
Union  Traction  Company  at  North  Anderson  are  completed.  Work  on  the 
building   will  soon   be  commenced. 

INDIANAPOLIS,  IND.— The  Toledo  S:  Chicago  Interurban  Railway  Com- 
pany has  filed  articles  of  incorporation  with  $500,000  capital  stock.  J.  E. 
Rove,   of   Auburn,   will   furnish   desired  information. 

LAGRANGE,  IND.— The  St.  Joseph  Valley  Traction  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $200,000.  Directors:  Rollin 
Ellison,  M.  V.   Bilger,  Jas.  A.  Roper,  F.  S.  Fish,  W.  B.  Pratt  and  others. 

COLUMBUS,  IND.— The  Indiana  Central  Electric  Railway  Company  has 
incorporated  to  build  and  operate  a  line  from  this  city  to  West  Baden  and 
French  Lick  Springs.  The  initial  capital  stock  is  $20,000.  Directors:  John 
B.  Burrell,  John  F.  Stout,  of  Paoli;  John  Stratton,  of  Campbellsburg;  H.  C- 
Johnson  and  W.  H.  Shields,  of  Rockport. 

INDIANAPOLIS,  IND. — The  Indiana  Western  Railway  Company  has  in- 
corporated with  a  capital  stock  of  $t, 000, 000.  The  company  proposes  to  build 
and  operate  street  lines  in,  and  connect  the  following  cities  with  interurban 
lines:  South  Bend,  New  Carlisle,  Laporte  and  Michigan  City.  The  directors 
are  D.  D.  Bates,  H.  F.  Wurzer,  John  M.  Brown,  Eugene  Miller  and  Wm. 
Stower,  all  of   South   Bend. 

ANDERSON,  IND. — The  Union  Traction  Company,  of  Indiana,  contem- 
plates going  into  the  electric  lighting  business,  and  will  soon  make  an  offer 
to  various  cities  along  its  lines.  The  company  is  increasng  its  power  house 
capacity  here  from  6,000  to  12,400  horse-power.  Two-thirds  of  this  will  be 
required  to  operate  its  lines;  the  remainder  will  be  sold.  The  company 
already  has  a   number  of  sub-stations  and  will   build   more. 

NEW  ORLEANS,  LA. — Northern  capitalists  are  considering  the  question 
of  building  an  electric  railway  in  the  Lake  Pontchartrain  District.  J.  F. 
O'Shaughnessy,  of  New  York;  S.  H.  Chisholm,  of  Cleveland;  A.  P.  Bradstreet, 
of   Waterbury,   Conn.,   and  U.  Goodwin  Reed,  of  Boston,  are   interested. 

GR.VND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Electric  Railway  will  be  extended  to  Highland  Park. 

DETROIT,  MICH. — The  Toledo  &  Monroe  Railway  has  been  sold  to  the 
Detroit,  Monroe  &  Toledo  Short  Line  Railway,  a  new  corporation  with  a  stock 
of  $2,000,000.  The  road  will  he  completed  from  Monroe  to  Detroit  this  spring. 
Present  officers  are  Matthew  Slush,  president;  C.  A.  Black,  vice-president; 
Elisha   IMinn,   secretary;   C.   R.   Hannan,   treasurer. 

WINONA,  MINN. — The  Winona  Railway  &  Light  Company  contemplates 
spending  about  $100,000  in  improvements.  A  steam  turbine  and  a  new  con- 
denser are  to  be  installed  in  the  power  house,  and  new  motors,  new  arc  lights 
and   other  apparatus  are   to   be  purchased. 

ST.  LOUIS,  MO. — The  contract  for  the  new  power  house  to  be  built  for  the 
Terminal  Railroad  Association  at  358-363  South  Eighteenth  Street,  has  been 
let  to  G.  A.  Fuller  &  Co.  for  $60,000. 

KANSAS  CITY,  MO.— The  Metropolitan  Street  Railway  Company  has 
taken  out  a  permit  for  its  new  "power  house  at  Second  and  Grand  Avenues. 
The  building,  exclusive  of  the  excavation  and  equipment,  will  cost  $300,000. 

HAMSTEAD,  N.  H.— .V  charter  for  the  Hamstead  &  Haverhill  Street  Railway 
has  been  granted  by  the  Legislature.  Among  those  interested  are  Isaac 
Randall,  James  W.  Sanborn,  .\rtluir  M.  Emerson,  George  R.  Bennette,  George 
Palmer,   William  A.    Emerson,   of   Hamstead. 

SYRACUSE,  N.  Y. — It  is  reported  that  the  deal  by  which  the  Syracuse 
Rapid  Transit  Company  absorbed  the  Syracuse,  Lakeside  &  Baldwinsville  Rail- 
way has  been  closed  in   New  York  and  thaf  $643,000  was  paid  for  the  road. 


COLUMUL'S,  OHIO.-  The  le.iding  lines  of  the  Applcyard  system  are  to  be 
equipped  with  the  block  signal  system  of  the  United  States  Block  Signal  Com- 
pany, of  Boston. 

UPPER  SANDUSKY,  OHIO.— Dr.  J.  D.  Johnson  and  R.  R.  Dunham  are 
promoting  a  railway  system  to  radiate  from  Upper  Sandusky  and  connecting 
Bucyrus,   Marion,   Corey,  Tiffin   and    .Sandusky. 

-MARIETTA,  OHIO.— The  Marietta,  Woodsfield  &  Barncsville  Electric  Rail- 
way Company  has  been  organized  with  R.  Merydith,  president;  W.  E.  Daker, 
vice-president;  T.  M.   Ripley,  secretary;   W.   M.   Hart,  treasurer. 

COLUMBUS,  OHIO.— The  Columbus,  Bcllefontainc  &  Northwestern  Elec- 
tric Railway  Company  has  been  incorporated,  with  $10,000  capital  stock,  by 
D.  E.  Sullivan,  H.  C.  Grose,  George  Riddle,  F.  D.  Sullivan  and  Charles  F. 
Galloway. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Lovcland  Traction  Com- 
pany has  closed  a  contract  with  the  Falk  Company,  of  Milwaukee,  for  the  con- 
struction of  33 J^  miles  of  road  from  Cincinnati  to  Lovcland.  The  power  house 
will  be  erected  at  Milford. 

MANSFIELD,  OHIO.— The  Citizen's  Electric  Railway,  Light  &  Power  Com- 
pany which  controls  the  local  lighting  jjlant  and  street  railway  system,  as  well 
as  the  Shelby-Mansfield  line  is  to  be  succeeded  by  the  Mansfield  Railway,  Light 
&  Power  Company.  New  capital  has  been  interested  in  the  company  and  the 
capital  stock  is  increased  to  $1,000,000.  Plans  are  being  made  to  extend  the 
interurban  line. 

MANSFIELD,  OHIO.— The  Capital  City  Traction  Company  has  been  incor- 
porated, with  $10,000  capital  stock,  under  Ohio  laws  to  build  an  electric  rail- 
way system  at  Olympia,  Washington.  The  officers  are  J.  B.  Wcddell,  Mans- 
field, president;  J.  B.  Beckett,  Cincinnati,  vice-president;  E.  B.  Connor, 
Coshocton,  O.,  secretary,  and  A.  S.  Caton,  Olympia,  Wash.,  treasurer.  The  pro- 
moters are  endeavoring  to  establish  an  Ohio  colony  near  Olympia. 

EL  RENO,  OKLA.— The  City  Council  has  granted  S.  F.  Roberts  and  H. 
R.  Canon,  of  El  Reno,  and  John  A.  Bell  and  H.  H.  Carson,  of  Nashville, 
Tenn.,  a  fifty-year  franchise  for  the  construction  of  an  electric  railway  and 
electric  light  system  here. 

CONNELLSVILLE,  PA.— The  Mount  Pleasant,  Pleasant  Unity  &  Baggag- 
ley  Street  Railway  Company,  has  been  chartered  with  a  capital  stock  of  $100, 
000.  Construction  work  will  be  commenced  shortly.  W.  C.  Crow  is  president 
of  the  company. 

PIERRE,  S.  D. — Articles  of  incorporation  have  been  filed  for  the  Black 
Hills  &  Spearfish  Valley  Electric  Railway  Company,  at  Spearfish,  with  a  capital 
of  $2,500,000.  The  directors  are  Hiram  Dotson,  Milton  C.  Conners,  Frank 
Welch,  Edward  Granfield,  Daniel  J.  Toomey,  John  D.  Kingsley,  John  M. 
Caldwell,    of    Spearfish. 

STAUNTON,  VA. — The  City  Council  has  agreed  to  permit  the  City  Street 
Car  Company  to  operate  its  lines  only  five  months  during  the  year.  The  com- 
pany stopped  running  cars  eighteen  months  ago,  contending  that  winter  travel 
did  not  pay. 

ST.  MARYS,  W.  VA.— The  Williamstown  &  Moundsville  Railway  Company 
has  secured  a  50-year  franchise  to  build  its  line  through  the  county.  The 
company  will  also  furnish  light  and  power. 


New  Industrial  companies. 

THE  AUTOMOBILE  COMPANY,  of  New  Jersey,  capital  $100,000,  has 
been  incorporated  by  Harry  H.  Picking,  Gardner  W.  Kimball  and  Charles  A. 
Greene. 

THE  EQUITABLE  X-RAY  COMPANY,  of  Brooklyn,  N.  Y.,  has  been  in- 
corporated with  a  capital  of  $2,000.  Directors:  E.  E.  Bennett,  W.  F.  Bennett 
and  W.  D.  Farrington,  of  Brooklyn. 

THE  MANVILLE  COVERING  COMPANY,  with  a  capital  of  $150,000,  has 
been  incorporated  by  Harry  Hill,  Marmaduke  Tilden,  Jacob  B.  Merseles,  Alex- 
ander Morrison,  Jr.,  and  Joseph  V.   Clark. 

THE  BALTIMORE  ENGINEERING  COMPANY,  of  New  York,  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are  Louis  S. 
Hubbard,   G.    E.    Relyea   and  John   A.    Djerk. 

THE  GENERAL  AUTOMOBILE  AND  MANUFACTURING  COMPANY 
has  been  incorporated  at  Delaware,  Ohio,  with  a  capital  stock  of  $125,000.  Mr. 
M.   L.   Thompson,  of  Cleveland,   is  agent. 

THE  ELECTRIC  CABLE  JOINT  AND  APPLIANCE  COMPANY,  of  New 
York  City,  has  been  incorporated,  capital  $100,000.     Directors:  W.  M.  Murphy, 

F.  H.  Wilmott  and  H.  M.  Randall,  of  New  York  City. 

THE  MOBILE  RAPID  TRANSIT  COMPANY,  of  Irvington,  N.  Y..  has 
been  incorporated  with  a  capital  of  $100,000.  Directors:  John  Walker,  Sf., 
John    lirisben   Walker  and   David   S.   Walker.    Irvington. 

THE  FIELD  CONDUIT  CONTRACTING  COMPANY,  of  New  York,  has 
been   incorporated  with  a  capital   of  $15,000.     Directors:   J.    E.    Clark,   Jr.,   and 

G.  B.   Smith,  New  York;   W.   A.   Cullen,   Newark,   N.  J. 

THE  TELEPHINE  COMPANY  OF  AMERICA  has  been  incorporated  at 
Washington,  D.  C,  to  manufacture,  among  other  things,  antiseptic  attachments 
for  telephone  mouthpieces.  The  incorporators  are  O.  H.  Savage,  J.  T.  Richards 
and   E.    L.   Squire. 

THE  AMERICAN  COMPOU.VD  BEARING  COMPANY  has  been  incor- 
porated in  New  Jersey  to  manufacture  bearings  for  machinery.  The  capital 
stock  is  $125,000  and  the  incorporators  are  Osborne  Congleton,  Henry  C. 
Wilson.   Henry   F.   West,   Kenneth   K.   McLaren   and  James  C.   Campbell. 

THE  FRONTIER  ELECTRIC  LIGHTING  COMPANY,  of  Buffalo,  has 
been  formed  by  Buffalo  Gas  Company  interests  with  a  capital  stock  of  $800,000. 
The  directors  arc  Alexander  C.  Humphries,  Frederick  Strauss  and  Stephen 
Peabody,  New  York;  Howard  L.  Clark.  Providence.  R.  I.,  Franklin  D.  Locke, 
Buffalo. 
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ii-ttc."  DuriuK  this  period  he  Rave  spe- 
cial atlcnlion  to  matters  connected  with 
electric  traction:  as  well  as  acceleration  of  trains  and  gas  engine  design.  His 
investigations  on  hydraulic  rams,  printed  in  the  "Stevens  Institute  Indicator," 
nlsit  enduitlied  a  large  amount  of  original  work.  Itefore  going  to  Newark.  Del., 
Prof.  Wood  wa.s  an  instructor  in  mechanical  engineering  at  the  Worcester 
IVIytechnic  Institute  for  about  one  and  one-half  years,  and  he  has  also  acted 
as  consulting  engineer  in  regard  to  a  number  of  enterprises.  Since  1899,  Prof. 
Wood  has  been  a  member  of  the  council  of  the  Society  for  the  Promotion  of 
Knginecring  Kduoation.  In  i8q8  be  was  elected  to  the  .American  Society  of 
Mechanical  Kngineers.  and  in  1899  he  joined  the  American  Institute  of 
Electrical  Kngineers.  Prof.  Wood  has  tlone  a  variety  of  original  work  on 
electrical  apparatus,  anil  is  now  laying  out  broad  plans  for  the  useful  develop- 
ment of  the  department  under  his  care,  so  that  his  stiulents  may  not  only  be 
well  grounded,  but  undertake  the  foremost  branches  of  electrical  engineering. 
In  connection  with  such  work,  the  students  have  recently  formed  an  engineer- 
ing society,  and  Prof.  Wood  has  already  been  able  to  attract  to  Newark  for 
its  benefit  a  number  of  well-known  popular  lecturers  in  the  engineering  field; 
giving  the  society  considerable  prestige  and  stimulus. 

MR.  T.  A.  KDISON  has  returned  to  his  home  in  Orange.  \.  J.,  from  his 
plantation   in   Florida,  where  lie  always  spends  a  part  of  the  winter. 

MR.  W.  L).  S.\RGEXT,  vice-president  and  general  manager  of  the  New 
York  &  New  Jersey  Telephone  Company,  has  returned  home  to  Brooklyn, 
N.  Y.,  from  his  wedding  trip  in  the  far  South. 

.MR.  ARCHIE  KEI.LY,  A.  M.  I.  E.  E..  a  member  of  the  consulting  electrical 
engineering  tirm  of  Lester  Taylor,  Kelly  &  Hide,  of  Liverpool,  is  now  visiting 
the  Cnited  Stales  and  making  a  tour  of  inspection  as  far  west  as  Chicago. 

MR.  JOHN  R.  GEARY,  of  the  General  Electric  Company,  has  gone  to 
Japan  with  a  view  to  representing  permanently  the  interests  of  that  company 
in  the  Mikado's  Empire.     Mr.   Geary  will   make  his  headquarters  at   Yokohama. 

MR.  I.  STERXKELD,  of  G.  &  O.  Branift',  Mexico  City,  representing  the 
Wes-tinghouse  electrical  interests  in  the  Southern  Republic  is  now  in  New 
York.  He  is  making  his  headquarters  at  the  offices  of  the  Westinghouse  Com- 
pany. 

-MR.  HUGH  L.  COOPER,  an  engineer,  of  Montreal,  has  gone  to  Mexico 
where  he  will  lake  up  his  work  as  resident  engineer  of  the  Mexican  Light 
&  Power  Company.  Mr.  K.  S.  Pearson,  vice-president  of  the  company  accom- 
panied   him. 

MR.  E.  R.  K.VOW  LES,  C.  E.,  is  consulting  electrical  engineer  for  the  new 
plant  which  the  American  Type  Founders  Company  is  putting  up  at  Communi- 
paw,  N.  J.,  and  which  will  include  a  great  many  machines  run  by  separate 
motors. 

MR.  J.  SHAW,  of  the  power  and  mining  department  of  the  British  Thom 
son-Houston  Co..  Ltd.,  at  Rugby,  England,  arrived  here  by  the  Vmbria  last 
week,  and  will  spend  some  weeks  in  looking  up  General  Electric  methods  and 
installations. 

MR.  RALPH  D.  MERSHON,  the  consulting  electrical  engineer,  who  has 
lately  been  closely  engaged  on  power  plant  and  transmission  work  at  Montreal, 
Can.,  expects  to  sail  from  New  York  to  England  on  April  10,  to  be  gone  until 
the  middle  of  May. 

MR.  H.  J.  DOUUS,  who  up  to  the  beginning  of  the  year  was  manager  of 
the  supply  department  of  the  General  Electric  Company  at  Cincinnati,  Ohio, 
has  since  that  time  been  connected  with  the  engineering  firm  of  J.  G.  White 
&  Co.,  in  Xew  York  City. 

MR.  E.  S.  MACKIN,  of  the  American  contracting  firm  of  Mackin  and  Dillon, 
is  now  in  New  York,  regarding  the  Monterey  electric  traction  project,  in  the 
realization  of  which  there  is  expected  to  be  some  delay.  Mr.  Mackin  is  a  guest 
at  the  \'an  Rensselaer  Hotel. 

MR.  H.  C.  PATTERSO.N  has  opened  an  office  at  17  State  Street,  New  York, 
as  an  electrical,  mechanical  and  hydraulic  engineer.  Mr.  Patterson's  experience 
dates  back  to  1881  with  the  old  T-H  Edison  companies  and  latterly  he  was 
with  the   General    Electric   Company. 

MR.  ERNEST  E.  SMITH,  assistant  to  the  chief  operating  engineer  of  the 
Chicago  Edison  and  the  Commonwealth  Electric  Companies,  has  been  elected 
vice-president  and  general  manager  of  the  St.  Joseph  Boat  Manufacturing  Com- 
pany, St.  Joseph,  Mich.  Mr.  Smith  will  retain  his  present  position  with  the 
Edison  and  Commonw-ealth  companies. 

MR.  A.  W.  McLIMOXT,  some  time  president  of  the  Federal  Electric  Com- 
pany, 141  Broadway,  New  York,  and  who  more  recently  acted  as  chief  en- 
gineer in  connection  with  the  Monterey,  Mexico,  electric  traction  project,  sailed 
this  week  for  Peru  for  the  purpose  of  superintending  the  construction  of  the 
proposed   Lima-Chorillos  electric  road. 


MK  I  II  |)'l|il.\ll.l<l,l  I  ,  inioi.iuri  of  the  "KeyMnnr  Hair  Inaulnlor"  depnil- 
lurnl.  of  thr  II.  W,  John>  .Munvillr  to.,  aniled  on  Miirch  jo  foi  Kniilaml,  wlifre 
lir  will  innkr  un  rxhaimlivr  niiil  coniprrhrnaive  invmlignlion  of  the  Iriidr  (or 
u>l>rato»  anil  aouiid  dmdrnMig  niulerlidt  in  that  country.  I'pon  lii>  rrlurn,  ;ili<iiil 
.May,  he   will   lir  priniiinrnlly   located  in   New   York. 

.MR.  A.  K.  T.  Jil'I.KI.I  V.  of  Hulklry  &  llowdrn,  JohnnnoburK  nnd  Durban, 
.South  .Mrica,  ■■  now  in  the  United  .Sliitea  (or  the  pur|Ki>r  of  placing  aomr 
■ubatantitti  order*  (or  electrical  c>|uipnirnl,  machine  tool»,  etc.  Ilr  ia  in  the 
Weal,  but  will  rrlurn  next  week.  W'liile  in  New  York  he  will  make  hia  head- 
(juarlrra  iii  ihr  oHicra  iil    116   Itroad  .Street,  of  the  rximrt  firm  of  Cadrnaa  &  l'». 

MK.  II.  A.  IIKIIKK.MI,  Chirf  Engineer  of  the  lluUock  Electric  &  Mfg. 
Company,  on  hia  recent  viail  10  Calidirnin,  delivered  two  leclurra  to  thr  rlrc- 
Irical  atudcnia  of  Stanford  Univrraity  on  "Draign  of  Alternating  Current 
iMiicbinra."  .Mr.  Ilnuni.  of  thr  EIrclrical  Drpartnirnt  i«  arranging  for  a  arriea 
of  lecturea  In  br  givrii  by  practical  men  of  recognized  atnnding  in  the  pro- 
fenaion. 

.MR.  J.  K.  ROBINSON,  Iquique.  Chili,  who  reprcaenia  thr  Wrninghouac 
intere-ils  on  the  wral  coast  of  South  .-Xnicrica,  ia  due  to  arrive  in  New  York 
.\pril  .'I.  en  route  for  London,  where  he  will  go  regarding  aome  important 
ciintrarlK  pending  for  electrical  equipment,  etc.,  in  Chili  and  Peru.  On  hia 
return  from  the  other  side,  he  is  expecteil  to  place  some  heavy  ordcra  l»cfore 
sailing  for  South   .America. 

MK.  CHARLES  J.  GLIDDEN.  the  well  known  telephone  manager,  who  haa 
of  late  been  making  some  remarkably  long  automobile  lours  in  this  country 
and  Europe,  is  to  spend  this  siniuner  in  Scandinavia,  aiul  {iropoftcs  lo  push  hit 
auto  to  within  a^i  degrees  of  the  Arctic  circle,  in  Norway,  an<r  starting  from 
England.  The  total  distance,  including  local  steam  travel,  will  l>e  4,406  miles. 
.ind  the  time  scheduled  45  days. 

.MR.  I".  P.  FLSll. —  President  Fish  of  the  American  Telcgrajih  &  Telephone 
Company  has  returned  to  Boston  from  an  inspection  of  some  of  the  important 
exchanges  of  the  local  telephone  companies.  During  the  past  six  months  he 
has  visited  some  of  the  larger  exchanges  east  of  the  Mississippi  River  with  a 
view  of  forming  an  o|)inion  on  the  extensive  construction  required  in  the  ter- 
ritory of   the  sub-companies  during  the  coming   summer. 

MR.  I",  (i.  ItAUM,  of  the  Electrical  Department  of  Stanford  University  has 
accepted  the  position  of  assistant  electrical  engineer  to  the  chief  engineer,  Mr. 
L.  M.  Hancock,  of  the  California  Gas  &•  Electric  Corporation.  Under  Mr. 
Hancock.  Mr.  Baum  will  have  general  charge  of  the  electrical  engineering  and 
ojieration  of  the  system.  For  the  present  Mr.  Baum  is  continuing  his  clasi^es 
at  the  University,  giving  his  spare  time  to  the  work  of  the  corporation. 

MR.  FERDINAND  \V.  PECK,  who  was  commissioner  general  of  the  dis- 
play made  by  the  United  .States  at  the  Paris  Exposition  of  1900,  and  Dr.  Lee 
De  Forest,  the  scientific  director  of  the  De  I-'orest  Wireless  Telegraph  Com- 
pany, visited  the  administration  Building  at  the  St.  Louis  Exposition  on  April  3. 
The  De  I-'orest  Company  will  make  an  exhibit  in  the  Electricity  Department  and 
may  give  demonstrations  of  the  practical  use  of  wireless  telegraphy  on  the 
grounds  during  the    Exposition. 

MR.  V.  C.  GILPIN,  who  was  formerly  New  York  agent  for  the  Cutter 
Electric  Mfg.  Company  and  two  years  with  the  Supply  Dealers'  Association  as 
supervisor,  joined  the  forces  of  the  De  Veau  Telephone  Mfg.  Company  a  few 
months  ago.  He  has  just  returned  to  New-  York  after  a  long  and  successful 
trip  in  behalf  of  the  Dc  Veau  specialties,  and  has  very  interesting  stories  to 
tell  as  to  telephonic  development  in  the  Middle  and  Western  States.  He  con- 
siders the  telephone  industry  one  of  the  most  progressive  in  the  electrical  field 
at  the  present  time. 

MR.  .ANDREW  CARNEGIE  has  begged  to  be  allowed  to  pay  all  bills  in- 
curred by  students  of  Cornell  University  on  account  of  sickness  during  the 
recent  typhoid  epidemic  at  Ithaca  in  all  cases  where  the  students  or  their 
parents  will  permit  it.  It  is  Mr.  Carnegie's  desire  to  place  each  student  who 
has  been  ill  in  precisely  the  same  pecuniary  condition  as  that  which  he  occu- 
pied at  the  outbreak  of  the  epidemic.  The  gift  is  applicable  to  all  sick  students, 
those  who  withdrew  from  the  university  as  well  as  those  who  remained  at 
Ithaca.  Mr.  Carnegie  has  also  offered  to  aid  in  ensuring  a  pure  water  supply 
hereafter. 

MR.  J.  B.  ORR,  one  of  the  resident  jiartners  at  Rio  Janeiro  of  the  electrical 
engineering  and  contracting  firm  of  James  Mitchell  &  Company,  of  Rio 
Janeiro,  Brazil,  which  concern  represents  the  interests  of  the  General  Electric 
Company,  the  Pelton  Water  Wheel  Company,  Babcock  &  Wilcox  Company  and 
other  prominent  American  concerns,  is  now  visiting  the  United  States.  At  time 
of  writing  he  was  in  the  West,  but  he  is  expected  to  be  in  New  York  early 
next  week.  It  is  anticipated  that  he  will  place  some  substantial  contracts  for 
various  electrical  equipments,  etc.,  before  he  returns  to  Brazil  next  month. 
While  in  New  York  he  may  be  found  in  the  Brazilian  department  of  the 
American  Trading  Company,   Broad  Exchange   Building. 

PROF.  A.  A.  ATKINSON. — In  a  recent  personal  note,  D.  Van  Nostrand 
Company  in  their  monthly  bulletin  say:  Prof.  A.  A.  Atkinson,  of  the  "Ohio 
University,"  should  not  be  confounded  with  the  late  Mr.  Philip  Atkinson,  of 
Chicago.  The  latter  was  the  author  of  three  works  of  merit  in  "Electrical 
Science,"  namely:  "Elements  of  Electric  Lighting,"  "Elements  of  Dynamic 
Electricity  and  Magnetism,"  "Power  Transmitted  by  Electricity  and  Its  Ap- 
plication by  the  Electric  Motor,  including  Electric  Railway  Construction."  and 
"Elements  of  Static  Electricity."  all  of  which  are  standard  works  and  have 
had  a  large  sale.  The  former  is  the  author  of  a  more  recent  work,  entitled, 
"Electrical  and  Magnetic  Calculations  for  the  Use  of  Electrical  Engineers  and 
Artisans.  Teachers,  Students  and  all  Others  Interested  in  the  Theory  and 
Application." 

MR.  F.  A.  L.A  ROCHE.- — Considerable  interest  and  curiosity  was  aroused  in 
electrical  circles  this  week  by  the  action  of  Mr.  F.  A.  La  Roche,  the  well- 
known  electrical  manufacturer  and  automobilist,  in  appearing  in  the  Jefferson 
Market  police  court,  of  New  York  City,  as  complainant  against  John  St. 
Clair,  a  private  detective,  who  he  said  had  been  shadow-ing  him.  Mr.  La  Roche 
is  a  witness  for  the  defense  in  the  patent  suit  case  of  the  Weston  Electric 
Instrument  Company  against  the  Empire  Electrical  Instrument  Company,  which 
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is  pendinE  in  the  United  States  Circuit  Court.  Mr.  La  Roche  said  that  he  has 
been  constantly  shadowed  for  two  months.  St.  Clair,  he  said,  followed  him 
on  a  bicycle  when  he  went  out  in  his  automobile  and  he  or  some  other  sleuth 
was  always  on  guard  before  his  factory  or  at  his'  home,  140  West  Fifteenth 
Street.      Magistrate  Barlow  held   .St.   Clair  in   $300  bonds   for  examination. 

MR.  WILLI.AM  C.  .\XORK\VS,  for  the  p-nst  two  years  associate  editor 
of  the  Street  liaihcay  Journal,  has  accepted  the  position  of  Eastern  representa- 
tive of  E.  P.  Roberts  &  Co.,  consulting  engineers,  Cleveland.  The  increasing 
Eastern  business  of  this  company  has  made  it  advisable  to  open  a  New  York 
office,  of  which  he  will  have  charge.  Mr.  .\ndrcws  is  a  graduate  of  Columbia 
University,  School  of  Mines,  receiving  the  degree  of  electrical  engineer  in 
1895.  .\fter  a  year  in  Europe,  he  spent  another  year  with  the  Royal  Electric 
Company,  of  Montreal,  in  the  lighting  and  manufacturing  departments.  In 
1897  I'e  entered  the  post-graduate  course  at  Cornell  University,  but  left  in  the 
early  spring  of  1898  to  become  assistant  in  physics  at  Columbia  University 
where  he  remained  until  1900.  He  then  became  connected  with  the  McGraw 
Publishing  Company  in  the  editorial  department  of  Electrical  World  and 
Engineeh  and  was  lately  associate  editor  of  the  Street  Railway  Journal,  which 
position  he  held  until  recently. 

MR.  S.  T.  DODIJ.— In  the  S.  K.  C.  club  rooms  at  I'ittsfield,  Mass.,  Mr. 
S.  T.  Uodd,  engineer  of  the  street  railway  department  of  the  Stanley  Electric 
Mfg.  Co.,  gave,  last  week,  an  exceedingly  interesting  lecture  on  the  develop- 
ment of  street  railway  apparatus.  This  was  particularly  interesting  to  Berkshire 
shire  people  on  account  of  one  of  the  first  railway  motors  having  been  in- 
vented and  made  by  Mr.  Stephen  D.  Field,  of  Stockbridge.  It  was 
named  "The  Judge,"  in  honor  of  the  uncle  of  the  inventor.  Chief  Justice 
Field,  and  was  operated  in  Chicago  in  1883.  Mr.  Dodd  illustrated 
his  lecture  with  lantern  slides,  together  with  anecdotes  and  personal  rem- 
iniscences of  men  and  events  in  connection  with  the  development  of  street 
railway  apparatus,  and  pointed  out  the  improvements  made  from  time  to  time 
on  this  apparatus.  The  S.  K.  C.  club  has  arranged  for  lectures  covering  the 
next  two  or  three  months,  and  as  the  subjects  are  of  interest  to  employees,  they 
arc  having  quite  a  large  attendance.  The  evening's  entertainment  was  consid- 
erably enhanced  by  the  S.  K.  C.  orchestra  of  33  pieces.  This  orchestra  is  one 
of  the  leading   features  of  the   entertainments  which  the  club  has  organized. 


Xtrabe  Botes. 
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MR.  L.  T.  L.WVTOX.— We  regret  to  note  that  Lyman  T.  Lawton,  widely 
known  as  an  electrical  inventor,  died  at  Meriden,  Conn.,  on  April  3,  aged  fifty- 
five  years.  He  was  formerly  President  of  the  Automatic  Lighting  Company  and 
the  Connecticut  Telephone  and  Electric  Company. 


LEGAL. 


SUIT  TO  RECOVER  A  .NICKEL.  Dr.  Elmer  Prcscott.  in  liis  suit  against 
the  Chicago  Telephone  Company  to  recover  a  nickel  which  he  alleged  he  had 
dropped  into  a  telephone,  and  for  which  he  received  no  service,  was  awarded 
judgment  for  five  cents  by  Justice  Blume  on  March  30.  The  company  appealed 
the  case  to  a  higher  court. 

CHICAC;0  TELEPHONE  R.\TE  CASES.—lIundrcds  of  lawsuits  are  to  be 
brought  at  once  against  the  Chicago  Telephone  Company  to  recover  money 
claimed  to  have  been  collected  by  the  company  in  excess  of  the  rate  authorized 
by  city  ordinance.  The  complainants  have  organized  the  Chicago  Telephone  Ad- 
justment Company,  which  will  attend  to  the  litigation  for  its  members.  Wil- 
liam B.  Judd  is  president  of  the  company.  Eighteen  suits  have  already  been 
started.  These  actions  are  the  consequence  of  the  proceedings  brought  by  the 
Illinois  Manufacturers'  Association  to  compel  the  telephone  company  to  reduce 
its  annual  charge  to  the  $125  specified  by  ordinance.  Judge  Tuley  found  that 
the  company  had  no  right  to  charge  the  tolls  in  force,  which  ran  up  to 
$175   and  more   in  many  cases. 


BLFF.\LO  FORGE  COMPANY,  of  Buffalo,  N.  Y.,  has  removed  its  Pitts- 
burgh office  to  607  House  Building,  corner  Smithfield  and  Water  Streets,  where 
i\  will  be  continued  in  charge  of  Mr.  II.  D.  Wilson,  M.  E. 

THE  UNITED  ELECTRIC  HEATING  COMPANY,  which  has  been  carry- 
ing on  business  at  .>6o  Randolph  Street,  Detroit,  .Mich.,  as  manufacturer  of 
electric  heating  devices,   has  incorporated   under  the   old  name. 

.\RMOUR  &  COMPANY  are  making  tests  at  the  Union  Stock  Yards,  Chi- 
c.-igo,  of  the  N'ernst  lamp,  manufactured  by  the  Ncrnst  Lamp  Company,  of 
Pittsburg,  preparatory,  it  is  understood,  to  an  extensive  installation  of  this 
lamp  in  their  offices  and  works. 

C.  F.  SPLITDORF,  17  Vandewater  St.,  New  York,  has  recently  been  com- 
pelled to  increase  his  factory  by  taking  an  extra  floor.  This  has  been  made 
necessary  by  the  constantly  increasing  demand  for  his  well-known  spark  coils 
for  X-ray,  wireless  telegraphy  and  gas  engine  ignition.  This  business  was 
established   in    1858. 

LOWE  &  LEVERIDGE,  general  electrical  supplies,  .New  York  City,  have 
taken  a  lease  of  the  entire  building  at  183  Greenwich  Street,  from  May  i.  This 
will  give  them  a  great  deal  more  space  for  all  departments  of  their  business, 
and  they  are  ready  to  take  on  one  or  two  more  suitable  agencies  for  outside 
electrical  manufacturers. 

PLATINUM.— The  well-known  firm  of  J.  Bishop  &  Co.,  refiners  and  dealers 
in  platinum  and  manufacturers  of  platinum  wire,  have  recently  removed  from 
Sugartown  to  Malvern,  Pa.,  where  they  are  permanently  located,  and  are  in 
l)OSsession  of  increased  facilities.  This  firm  was  established  in  1842,  and  is 
said  to  be  the  oldest  of  its  kind    in  this  country. 

THE  ELECTRIC  CONTRACT  COMPANY  has  removed  from  53  Maiden 
Lane,  New  York,  to  202  and  204  Centre  Street,  where  it  has  a  thoroughly 
equipped  new  factory.  This  m.ovc  was  made  necessary  by  the  steady  increase 
of  its  business  in  the  various  lines  of  electric  novelties,  flashlights  and  other 
specialties.  Mr.  Charles  P.  Skinner,  vice-president,  says  it  will  now  be  able 
to  fill  all  orders  promptly  and  in  any  quantity. 

CLE.A.TS.— James  S.  Barron  &  Co.,  200  West  Broadway.  New  York,  are 
making  a  si)ecialty  of  porcelain  and  wood  office  cleats  for  the  use  of  telephone 
companies.  Some  of  these  cleats  are  illustrated  in  a  sheet  just  issued  by  the 
firm.  Among  those  illustrated  are  small  double  grooved  cleats;  porcelain  single 
grooved  cleats  and  backing,  fancy  and  plain  single  grooved  cleats.  Circular 
Loom  cleats  and  cross-arm  connecting  cleats.  The  dimensions  and  prices  of 
these  cleats  are  given. 

CR.\NDALL  P.'\CKING.— On  account  of  its  constantly  increasing  business, 
the  Crandall  Packing  Co.  has  found  it  necessary  to  have  larger  quarters  in  which 
to  conduct  the  volume  of  trade  emanating  from  its  New  York  office.  It  has 
leased  commodious  offices  at  No.  123  Liberty  St.,  where  its  salesroom  will  be 
located.  Mr.  S.  M.  Hildreth,  local  manager,  will  be  very  glad  to  welcome  its 
numerous  customers  at  the  new  location  and  explain  the  various  packings, 
which  should  be  interesting  to  all   users  of  steam  goods. 

THE  ENGI.N'EERING  AGENCY,  Monadnock  Block,  Chicago,  received  ap- 
Iilications  in  one  day  last  week  for  67  high-grade  technical  men;  one  company 
asking  for  25  blast  furnace  draftsmen  at  $125  to  $150  a  month  and  another 
company  for  30  structural  draftsmen  at  $125  a  month.  The  .Xgency  has 
vacancies  on  its  books  for  over  200  competent  men,  including  instructors  in 
shop  work  for  technical  colleges,  teacher  for  manual  training  school,  ass-istant 
editor  for  technical  journal,  chemists,  engineers  of  all  kinds,  shop  superintend- 
ents, draftsmen,  etc. 

THE  NERNST  LAMP.  COMPANY,  of  Pittsburg,  Pa.,  opened  an  office 
in  the  National  Life  Building,  Chicago,  on  April  1st.  The  large  number  of 
alternating-current  circyits  and  plants  in  the  Chicago  district  have  helped  to 
increase  the  demand  for  N'ernst  lamps  beyond  the  point  where  a  local  office  can 
be  dispensed  with.  A  stock  sufficiently  large  to  supply  the  trade  and  consumers 
promptly  will  be  carried.  The  rapidly  increasing  popularity  of  this  lamp  prom- 
ises to  be  an  important  factor  in  the  illuminating  field,  as  is  evidenced  by  the 
number  of  large  contracts  recently  placeil  for  its  installatioi\  in  important 
buildings    and   manufacturing   plants. 
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723,804.  STORAGE  B.'KTTERY;  J.  M.  Allen,  St.  Louis,  Mo.  App.  filed 
July  21,  1902.  The  electrodes  arc  in  the  form  of  rectangular  boxes  which 
are  designed  to  prevent  buckling. 

723,817.  ELECTRIC  CURRENT  CONTROLLER:  L.  Bradley,  Milwaukee, 
Wis.  App.  filed  Nov.  ii,  1901.  The  invention  consists  of  means  for  grad- 
ually applying  pressure  to  a  stack  of  resistance  disks. 

723,836.  INDUCTION  .APPAR.^TUS:  P.  F.  Cowing,  New  York,  N.  Y.  App. 
filed  Oct.  24,  1902.  The  primary  of  an  induction  coil  and  one-half  of  the 
core  are  mounted  on  the  under  side  of  a  table  or  board,  while  the  second- 
ary winding  and  other  half  of  the  core,  together  with  a  lamp  and  fixture 
in  circuit  with  the  secondary,  is  adapted  to  be  placed  against  the  top — or 
front  of  the  table  or  board.  By  altering  the  angular  position  of  the  two  coils 
with    respect    to  each   other,   the  induced  current   to   the   lamp   is   controlled. 

723.840.  CONTROLLING  SWITCH  SYSTEM;  \.  L.  Dc  Leeuw,  Hamilton, 
Ohio.  App.  filed  Oct.  13,  1902.  To  cause  electro-magnetic  clutches  to  re- 
lease promptly,  a  reversed  polarity  is  sent  through  the  coil  an  instant 
before   the    release   is   desired. 

723,845.  ALARM  AND  .ANNUNCIATOR;  R.  J.  Dodd,  Cottage  Place,  Va. 
App.  filed   .April   16,   1902.     The  inside  of  an  electric  bell-gong  is  provided 


Willi   ;i  reflecting  surface  and  a  lamp   which   is  liglilcd  when  the  gong  rings. 

723.866.  ELECTRIC  SWITCH;  G.  W.  Hart,  West  Hartford,  Conn.  App. 
filed  July  19,  1902.  The  front  plate  of  a  plug  socket  is  provided  with  a 
shutter  which  is  automatically  opened  to  admit  the  plug  and  closed  when 
the  plug  is   removed. 

723.928.  ELECTRO  ENDOSMOTIC  PROCESS  OF  EXTRACTING  SUGAR; 
B.  Schwerin,  Berlin,  Germany.  -App.  filed  Nov.  15,  1901.  Consists  in 
causing  the  albuminous  matter  to  separate  out  at  the  negative  electrode 
and  in  converting  the  acid  accumulating  in  the  beginning  of  the  process 
in  the  water  at  the  positive  electrode  into  indissoluble  and  innocuous 
compounds.      (See  page  618.) 

TILE  OR  CONDUIT  FOR  ELECTRIC  CONDUCTORS;  R.  W. 
Lyie,  Perth  Amboy,  N.  J.  App.  filed  July  i,  1902.  Details  of  a  key  for 
connecting  the  sections  of  the  tile  together. 

723.989.  POLE  SHOE  FOR  DYNAMO  ELECTRIC  MACHINES;  A.  Church- 
ward, Chicago,  111.  .App.  filed  Aug.  23,  1901.  The  shoe  which  is  applied 
to  cores  having  interrupted  pole  faces,  is  also  discontinuous  or  interrupted. 

724,012.  PROCESS  OF  MAKING  ELECTRIC  ACCUMULATOR  PL.-\TES; 
J.  J.  H.  Hunte,  Charlton,  Eng.  App.  filed  April  15,  1902.  In  order  to 
shorten  the  process  of  forming  the  plates,  they  are  subjected  to  the  action 
of  chlorine  and  oxygen   in  a  specific  way. 
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7J4.01I.  AUTOMOBILE  VKIIK  II,  II.  I  rin|>,  l.ynii.  Mu».  A|>|>  tiled  April 
«S>  1900.  Sr|>aralr  iiioiori  arc  u|i|illr>l  to  iiulr|iriiilriit  drive  ulieell,  each 
mi>ti>r  having  a  trriri  lirlil  wmilitig  wliicli  !•  cuiiiiri'tnl  to  llie  ollirr  throu|ll 
a  bridging  connection i  a  arrirt  multiple  controller  it  iiied. 

7J4,o6o.  TKANSFUKMINO  SYSTKM;  N.  Tliomat.  Jr.,  London.  Ohio.  App. 
filed  Nov  J5,  I4UI.  A  traniforniing  lyateni  coni|>ri>ing  two  n|i|i<i»iiely  dia- 
polled  induction  cuila,  a  *ource  o(  electricity  to  which  the  primarim  of  the 
coiU  are  connected  mutually  in  multiple  und  inilividually  in  urma,  (he 
aecondariei  being  connected  ihriMiRh  independent  Iranimitling  liniiiti  to 
a  common  working  circuit,  and  a  vibrator  connected  in  the  priiiiiiry  i  ircuit 
and  adapted  to  alternately  make  and  break  the  circuila  throiiKh  ilir  pri- 
mariea  of  the  coila. 

714.060.  KI.KCTRIC  KURNACK;  K.  Winter.  Herlin,  Germany.  App.  tiled 
Aug.  7,  igot.  Tubei  of  refractory  material  containing  the  heating  retiit- 
ance  are  arranged  ni  a  lining  on  the  inner  wall*  of  the  furnace. 

714.071.  KI.IXTRU'  ARC  LAMP;  T.  IC.  Adami,  Cleveland.  Ohio.  App.  filed 
Jan.  1*1,  iijoj.  A  horifontally  pivoted  frame  carries  a  coarse  wire  coil  at 
one  end  and  a  line  wire  coil  at  the  other,  stationary  armatures  co  operate 
with  these  coils  and  clutch  operating  devices  arc  connected  with  the  frame. 

714.07J.  ALTERNATING  CURRENT  .\RC  LAMP;  T.  E.  Adams.  Cleveland. 
Ohio.     App.  tiled  March  u,   iqoj.     .\  moditication  of  the  preceding  patent. 

714.073.  ALTERN.VTING  I  LRRE.NT  REGULATOR;  T.  E.  Adams,  Cleve- 
land, Ohio.  App.  tiled  .March  36.  lyo.'.  Tile  current  is  regulated  by  the 
counterelcclromotive  force  of  self-induction  caused  by  the  automatic  lift- 
ing of  a  cod   to  more   or   less  cover  an   iron   core. 

724.089.  MEANS  FOR  01'ER.\TING  .MOTORS  IN  DUST-LADEN  AT- 
MOSrilERKS;  T.  A.  Edison.  Llewellyn  Park.  N.  J.  App.  filed  January 
9,    190.1.      (See   Current   News  and   Notes.) 

724,099.  TROLLEY  WTIKEL;  J.  Uengcr.  .North  .\inherst,  Ohio.  App.  filed 
June  30,    190a.      Details. 

714,102.  ELECTRIC  ELASUER  AND  CIRCUIT  THEREFOR;  H.  C.  Horsl- 
mann,  Chicago,  III.  App.  tiled  March  28,  1902.  The  object  is  to  provide  a 
simple  mechanism  to  operate  and  control  a  number  of  circuits  through  which 
the  current   is  flashed  at  intervals,  in  a  manner  to  avoid  sparking. 

724,107.  COMPOSITION  OF  M.-\TTER  FOR  ELECTROLYTIC  DEPOSI- 
TION: E.  D.  Kendall,  New  York,  N.  Y.  filed  Sept.  17.  1902.  .\  solid 
compound  consisting  of  a  suitable  aurate  and  a  suitable  ferrocyanide 
which  by  mere  solution  in  water  furnishes  an  electrolyte  available  for  the 
deposition    of   gold. 

724,144.  ATTACHMENT  FOR  ELECTRIC  GENER.\TORS;  E.  A.  Terpening, 
Geneseo,  III.  App.  tiled  Jan.  10,  1903.  A  commutator  attachment  capable 
of  a  wide  range  of  adjustment  to  enable  it  to  be  used  with  generators 
of  various  dimensions. 

724,186.  ELECTRICAL  APPAR.VTUS  FOR  THERAPEUTICAL  WORK; 
H.  Jackson.  Newton,  Mass.  App.  filed  Jan.  22,  1903.  An  apparatus  for 
producing  ultraviolet  rays  for  Finsen  treatments. 


723,836. — Induction    .\pparatus. 

724,191.  CELL  FOR  ELECTROLYTIC  BLE.ACHING  PLANT;  L.  E.  Lander, 
Warren,  N.  H.  .^pp.  filed  Sept.  22,  1902.  The  cell  is  of  iron  and  pro- 
tected from  attack  by  the  chlorine  gas  by  a  covering  of  asbestos. 

724.228.  ELECTRIC  CIRCUIT  BREAKER:  T.  J.  Wood,  Fort  Wayne.  Ind. 
App.  filed  May  8,  1901.  The  arc  is  blown  out  by  the  gases  which  it 
generates. 

724.229.  ELECTRIC  ARC  LAMP;  J.  J.  Wood.  Fort  Wayne,  Ind.  App.  filed 
April  23,  1902.  An  arc  lamp  having  its  feed  controlling  magnetic  element 
proportioned  to  render  the  lamp  self-compensating  for  temperature  changes. 


7J4,J74.  SIGNALING  APl^^KATlJ^.  11.  .\.  I  ciM-nden,  Detroit.  .Mich.  Apl>. 
Iilcd  Nov.  19.  luuu.  .\  mgiial  constructed  to  operate  prngrmsively  anil  i>f 
neiCHity  rei|uiring  to  be  ie>et  to  il«  initial  position  after  each  operation; 
it  is  uacful  eipecially  on  ihipa. 

714,187.  .MANUI'AtTURK  OF  KI.ECTKODKS;  Jean  Jacques  ileilmann,  of 
Parii,  France.  App,  filed  Seplrinber  6,  igon.  A  meclianiam  for  manufactut' 
ing  iloragr  hattrry  plates  of  the  claas  conipri>ing  a  central  core  and  a  coating 
of  active  material.  Tlir  ninchine  automalically  coati  the  core  for  the  proper 
length  with  active  mulerial  and  automatically  cula  off  the  name  in  pre- 
determined  lengths. 


724,073. — .Mtcrnating  Current  Regulator. 

724,329.      INSULATOR;    R.   H.    Polk,    Birmingham,   Ala.     App.    filed   June    17, 

1902.     .'\n  insulator  having  specially  formed  notches  by  which  the  wire  can 

approach  it  at  any  angle  and  still  be  securely  held. 
724,339.     LIGHTNING  ARRESTER;   H.    M.   Shaw,   Newark,  N.  J.     App.   filed 

Sept.   20,    1901.     Alternate  plates  of  carbon  and  mica  are  inserted  between 

the  serrated  terminals. 
724.351.     I.VSULATED  STR.'MN;   L.  Stcinberger,  Brooklyn,  N.   Y.     App.  filed 

Aug.   25,  1902.     Details. 
724,361.      CUT   OUT;   O.    B.    Williams,    Whitewater,  Wis.     App.    filed   Oct.   22, 

1902.     Details. 

724.366.  ELECTRIC  ARC  LAMP;  J.  J.  Wood,  Fort  Wayne,  Ind.  App.  filed 
March   19,   1902.     Improvements  in  the  various  features  of  the  lamp. 

724.367.  ELECTRICAL  TRACTION  TOWAGE:  S.  W.  Wood,  New  York, 
N.  Y.  .\pp.  filed  June  25,  1902.  Three  rails  placed  one  above  the  other 
along  the  canal  bank  arc  traversed  by  motor  driven  carriages. 

724.368.  ELECTRICAL  TOWAGE  ON  CANALS;  S.  W.  Wood,  New  York, 
N.  Y'.  App.  filed  June  25,  1902.  A  modification  of  the  preceding  system 
in  which  the  middle  rail  carries  the  current,  while  the  upper  and  lower 
rails  are  the  return  conductors  for  two  lines  of  carriages. 


724,383. — Junction    Box. 

724,383.  JUNCTION  BOX:  R.  S.  Donaldson.  Cleveland.  Ohio.  .\pp.  filed 
June  4,  1900.  The  box  is  for  underground  heavy  cables  and  has  an  en- 
largement at  its  base  permitting  the  cable  to  make  a  gentle  sweep  in  enter- 
ing the  box. 

724,387.  METHOD  OF  PRODUCING  STORAGE  BATTERY  PLATES;  W. 
Gardiner,  Chicago,  111.  App.  filed  Dec.  13,  1900.  .\  process  of  oxidizi.ig 
lead  plates  consisting  in  passing  a  current  from  the  plates  through  an 
electrolyte  containing  three  acids,  one  of  which  is  a  good  solvent  of  lead, 
another  a  poor  solvent  of  lead,  and  the  third  an  organic  acid. 
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The  Iowa  Electrical  Association. 

VVc  doubt  whether  any  of  the  State  electric  light  associations  has 
a  larger  membership  in  proportion  to  the  nimiber  of  central  station 
C(>nii)anies  in  the  State  than  has  the  Iowa  Electrical  Association. 
We  doubt  also  if  tlu-it-  is  any  from  which  the  members  obtain  more 
rc-al  practical  benefit  than  from  the  Iowa  Association.  This  body 
has  pursued  its  work  with  very  little  ostentation  for  three  years, 
ami  has  proved  already  of  great  practical  value  to  its  members. 
riie  general  lines  of  work  most  valuable  have  been  the  collection  of 
(■  )niparative  data  of  various  kinds  from  various  members.  This 
is  to  be  carried  still  further  and  will  necessitate  the  keeping  of  more 
accurate  records  of  all  branches  of  central  station  performance  in 
the  future.  The  members  of  the  association  realize  that  a  con- 
vention to  be  of  any  value  must  get  down  to  something  besides 
glittering  generalities,  and  even  though  the  facts  and  figures  ex- 
changed on  the  convention  floor  may  be  somewhat  crude,  they  have 
a  value ;  and  are  a  stepping  stone  to  greater  refinements  in  practice. 
In  no  State  has  the  advance  in  small  central  station  administration 
been  greater  the  past  ten  years  than  in  Iowa ;  and  Iowa  is  pre- 
eminently a  State  of  small  stations. 


The  Municipal  Plant  Agitation. 

Elsewhere  in  this  issue  will  be  fomid  part  of  the  address  made 
by  Mr.  Bowers  at  Albany  before  the  legislative  committee  against  the 
proposed  Monroe  municipal  electric  lighting  plant  for  New  York 
City.  It  is  a  sober  statement  of  incontestable  facts,  and  explains  in 
part,  although  by  no  means  as  fully  as  it  could,  why  lighting,  like 
many  other  things  in  New  York,  is  more  expensive  than  in  some 
other  much  smaller  places.  Alongside  this  data,  the  phonographic 
yawp  of  the  Merchants'  Association  about  the  "exactions  of  the  light- 
ing monopoly"  becomes  more  ridiculous  than  ever.  The  prices 
charged  by  the  city  for  replacing  a  granite  pavement  are  a  case  in 
point ;  or  those  levied  by  it  for  asphalt-  work.  The  city  has  the 
audacity  to  take  $8  for  the  first  yard  of  granite  and  $4  for  the  second, 
from  the  lighting  companies,  when  the  work  can  be  done  reasonably 
for  $2.50,  while  the  asphalt  "gouge"  is  in  the  same  monstrous  pro- 
portion. On  top  of  that  come  further  exactions  for  inspectors.  And 
yet  the  Merchants'  Association,  under  whose  very  eyes  this  goes 
on,  prates  about  the  cheapness  with  which  the  city  can  do  its  own 
work!  It  is  impossible  not  to  marvel  at  this  manner  of  "merchant," 
and  wonder  how  any  of  them  ever  escape  the  bankruptcy  into  which 
they  would  plunge  the  city  by  municipal  plant  extravagance. 

Nor  does  this  scope  and  plan  stop  at  mere  city  supply.  As  we 
intimated  at  the  outset  of  the  agitation,  general  sale  of  current  to 
everybody  is  contemplated,  involving  a  plant  of  enormous  capacity 
in  direct  competition  with  those  already  established.  At  a  meeting 
in  Cooper  Union  last  week,  ex-Senator  John  Ford  said :  "Why  do 
the  gas  and  electric  companies  combat  the  proposed  change  to  muni- 
cipal lighting,  when  they  claim  that  but  4  per  cent,  of  their  business 
is  composed  of  municipal  lighting?  It  is  because  they  know  that 
municipal  lighting  will  be  a  success,  and  that  it  will  not  be  long 
before  the  municipal  plant  will  not  only  be  able  to  furnish  light  jo 
the  public  institutions,  but  to  private  concerns  and  to  householders. 
And  they  know  that  this  will  lead  to  the  municipal  ownership  of  all 
public  utilities  in  this  city."  This  is  exactly  what  we  contended  was 
the  ultimate  aim ;  and  if  the  public  does  not  want  to  see  such  a  plan 
of  municipal  operation  of  electric  light  plants,  street  railways,  gas 
works,    abattoirs,    ferryboats,    bakeries,    icehouses,    coalyards,    milk 
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\\illl\^,  ami  Dllu-r  iiilri|itisrs.  it  IkuI  hi-licr  ciill  a  liali  on  tlii>  |ii>i|ia 
Kanila  imw  than  laUr.  Mfaiitiiiic  we  would  ail\i<<t-  llic  cili/riiH  of 
Ni'w  York  to  l>f  M-iy  lli^tnl^tflll  of  tin-  alli-i{<'il  rxidnui-  lai<l  licfon- 
it  l)y  the  itKil'ttiiiK  ollicials  and  llii-  M»iilianl>»'  Assoiiaiioii,  for  tlir 
most  casual  cxnniitiution  of  the  data  iIuih  far  hruuKln  lorward  liy 
llicm  ill  support  of  a  municipal  liRhtiiiK  plant  shows  it  to  br  utterly 
iMircliable  and  untrustworthy  as  usual.  Hcsidcs,  wr  should  like 
some  of  the  municipal  aKitaiors  to  explain  the  liltle  imidi-iit  at 
(iravescnd,  !..  I.,  wlu-rr  the  municipal  authorities  of  that  New  York 
suburb  spent  $i.>o,(>oo  of  public  money  on  an  electric  liKliliiiK  plant, 
and  so  milked  or  mismaiiaKed  it  that  without  ever  giving  service 
it  had  to  be  sold  under  the  hammer  for  a  bare  ?.?o,ooo.  If  I  hit  in- 
stance is  not  enough  to  turn  any  healthy  stomach,  we  can  (pioic  a 
few  more  showing  how  fearful  the  economic  results  may  be  with 
unretlectinR  or  dishonest  movements  of  this  kind. 


El  LCTKOLVSIS   Ol     WaVI.K. 

It  has  long  been  known  that  although  a  certain  fairly  definite 
e.m.f.  was  necessary  to  electrolyze  water  (somewhat  lower  than  2 
volts)  in  order  to  produce  any  considerable  (pianlily  of  the  con- 
stituent gases,  yet  at  pressures  materially  lower  than  the  critical,  a 
feeble  electric  current  passes  through  the  water,  accompanied  by 
polarization,  but  without  any  iierceptible  decomposition  and  gen- 
eration of  gas.  Considerable  interest  attaches  to  this  phenomenon, 
because  it  has  been  adduced  in  support  of  various  theories  of  electro- 
lysis otherwise  mutually  inconsistent.  In  our  issue  of  last  week  a  re- 
print of  a  paper  on  the  subject  by  Prof.  W.  R.  Whitney  appeared  Tlie 
essential  fact  is.  however,  as  pointed  out  by  Prof.  Whitney,  tliat  tin- 
e.m.f.  at  which  electrolysis  of  water  lakes  place  is  such  as  conforni- 
with  thernuHlynamic  theory  after  various  corrections  have  been  ap- 
plied. It  takes  a  certain  amount  of  electric  pressure  to  expend  energy 
on  the  electrolyzing  current  suftkient  to  effect  the  molecular  decompo 
sition  and  expand  the  gases  against  gravitational  forces.  If  a  low^r 
voltage  could  effect  this  decomposition,  an  explanation  would  have 
to  be  sought  for  the  delivery  of  the  energy  of  constituent  gases  or 
we  would  be  confronted  with  an  api)arent  failure  in  the  law  of  con- 
servation of  energy. 


The  salient  discovery  is  the  recent  one  ilial  the  electric  cliarKe  of 
ii  Kramnie  of  hydrogin  mailer  is  about  ten  inillioiih  of  c.g.<i.  magnclic 
iiiiiis,  as  connected  svilh  the  phenomena  of  gaseous  discharge,  while 
III  electrolysis,  the  apparent  electric  charge  of  a  hydrogen  gramme 
is  only  about  ten  thousand  c  g.s.  magnetic  units.  This  unit  in  llie 
•  pianlity  of  electricity  theoretically  charged  in  a  one  microfarad 
Condenser  under  an  eni.f.  of  ten  millions  of  volts,  so  that  a  gramme 
of  hydrogen,  or  eipiivalent  gramme  of  other  matter,  contains  an 
enormous  amount  of  electricity  stowxd  away  unobtrusively  in  il> 
molecules.  The  indnclance  of  this  electricity  when  set  in  motion  is 
suflicieiilly  great  to  account  for  the  mechanical  inertia  of  the  mass 
to  which  it  beloiiKs.  If  the  electrostatic  attraction  of  unlike  charges 
be  assumed  to  be  somewhat  greater  than  the  repulsion  of  like  charges, 
then,  according  to  Dr.  Kaufmann,  gravitation  may  be  exjilained, 
only  he  does  not  state  how  he  arrives  at  this  result.  A  not  inapt  com- 
parison of  sizes  is  ofTered  in  the  rough  ratio— that  an  electron  is 
to  a  bacillus  or  baclerion,  as  is  .1  bacterion  to  the  world  at  large. 

.Assuming  that  experimental  tests  continue  to  verify  the  electronic 
hypothesis,  the  discovery  of  the  existence  of  these  infinitesimally 
small  (piantities  of  matter,  will  remain  a  monument  to  the  power 
of  scientific  research.  .Xnd  finally  the  process  of  conduction  in 
metals  is  referred  to  ionic  meandering  just  as  it  is  in  gases  or  in  elec- 
trolytes, except  that  the  ionic  ranges  and  courses  arc  very  different 
in  these  diffcrenl  cases.  The  existing  inference  seems  to  be  that 
without  ions  there  is  no  conduction  of  electricity.  We  still  possess, 
however,  electrostatic  induction  through  space  as  a  process  unprc- 
(.■ni|ile(!  hy  electrons. 


The  fact  that  a  very  feeble  decomposition — a  sort  of  microscopic 
decomposition  of  water — does  occur  below  the  critical  voltage,  is 
not  a  matter  of  great  importance  from  the  standpoint  of  energetics. 
The  total  quantity  of  energy  to  be  accounted  for  in  the  phenomenon 
is  very  trivial,  and  in  a  physical  organization  so  complex  as  an 
electrolytic  bath  of  water  including  a  pair  of  metallic  electrodes,  wi'.h 
the  vast  molecular  activities  in  normal  play,  the  little  stock  of  energy 
necessary  for  maintaining  the  observed  polarization  current  might  be 
borrowed  from  any  one  of  a  variety  of  stocks,  without  creating  any 
local  evidences  of  theft  that  would  attract  attention, -or  be  readily 
susceptible  of  measurement. 


Opi;ration  Oh  the  Induction  Coil. 

.\  paper  by  .Mr.  Giovanni  Gior(.ji.  recently  re;i(l  before  the 
Italian  Mlectrotccliiiical  .Association,  deals  with  the  subject  of 
imiuclion  coil  building.  The  treatment  is  theoretical,  but  with 
a  keen  eye  towards  practical  i:os.'=ibilities.  There  are  a  number 
of  points  of  interest  in  this  payer.  One  is  a  gem  of  a  graphical 
method  of  representing  correlated  quantities  by  the  aid  of  in- 
clined cartesian  axes,  as  distinguished  frr)m  the  ordinary  perpen- 
dicular axes  of  nrdinates  and  abscissas.  The  plan  of  attack  is  by 
the  suppression  and  elimination  of  the  secondary  winding, 
whereby  attention  is  concentrated  upon  the  phenomena  of  the 
primary  circuit.  The  type  of  coil  which  the  deductions  of  the 
paper  favor  is  a  sort  of  shell  transformer,  with  a  narrow  air- 
gap.  In  fact,  the  magnetic  circuit  nf  the  apparatus,  as  sketched, 
has  two  gaps,  one  inside  the  coils,  and  the  other  outside.  The 
iron  core  occupies  about  80  per  cent  of  the  entire  volume.  More- 
over, of  the  winding  space,  about  three-quarters  is  given  to  the 
secondary  coil,  and  one-quarter  to  the  primary.  The  air-gap  is 
recommended  as  being  made  adjustable.  The  form  here  rec- 
ommended for  a  Ruhmkorff  coil  is,  therefore,  materially  different 
from  the  classical  form,  and  approaches  much  closer  to  a  type 
of  alternating-current  transformer. 


The  Develop.ment  of  the  Electron  idea. 

A  very  notew  orthy  summary  of  the  electron  theory  up  to  date,  from 
the  German  standpoint,  appears,  by  translation,  in  this  number  on 
page  648.  Dr.  Kaufmann  traces  the  history  of  the  development  of  the 
electron  idea.  The  roots  of  the  idea  go  back  about  twenty-five  years. 
The  growth  of  the  stem  has  taken  place  within  the  last  ten  years, 
and  now  wc  have  a  flourishing  plant,  and  a  large  literature  on  the 
subject.  Broadly  speaking,  die  latest  theory  accounts  for  inertia, 
suggests  a  cause  for  gravitation,  explains  the  leading  phenomena  of 
the  spectra  of  hot  gases,  and  co-ordinates  hypothetically  a  host  of 
minor  phenomena  that  seem  at  first  sight  to  have  no  discernible 
mutual  relationship. 


There  is  no  doubt  that  the  reinforcement  of  the  iron  core  in 
an  induction  coil  increases  the  stock  of  energy  associated  with  a 
given  current  strength,  and,  therefore,  potentially  available  for 
throwing  into  the  spark-gap,  or  external  circuit,  on  discharge. 
The  only  question  is  whether  the  sluggishness  of  electric  action 
associated  with  so  large  a  relative  volume  of  iron  core,  even  in 
a  very  finely  laminated  condition,  may  not  more  than  absorb  the 
advantage  of  the  greater  initial  stock  of  energy,  by  unduly  limit- 
ing the  rate  of  magnetic  collapse,  and,  therefore,  the  magnitude 
of  induced  secondary  e.m.f.  Experience  in  the  past  with  induc- 
tion coils  for  high  potentials  has  hitherto  established  the  em- 
pirical   principle   of   limiting   the    quantity   of   iron   core   in   the 
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spark-ciiil,  TIu'  'I'csla  'riiiiiii^nii  cnil,  which  [jrodiiccs,  pcrliaps, 
the  Kr^'alt'^i  iiiat.'iiiin<K-  uf  (.-.iii.t'.  at  present  attainable,  is  note- 
worlhy  in  liii>  ri-spici,  l)(.causf  it  lias  no  iron  core,  and  the  in- 
I  ri  ichictinii  (if  any  irmi  cure  within  it  seems  to  act  prejudicially. 
Xevei  tlu-less,  if  a  i)repc mderance  (if  iron  in  an  induction  coil  can 
lie  made  to  clTect  an  improvement,  tiie  electrotechnical  arts  will 
certainly  \\(.'lc(inie  the  did  Rnlnnkdrff  Cdil  in  its  new  suit  of 
arni'  ir. 


lake  may  be  such  as  to  prevent  utilizing  its  head  effectively,  but  a  two- 
and-a-half-mile  rock  tunnel  will  pay  for  a  prodigious  lot  of  piping, 
and  it  w'udd  be  most  instructive  to  learn  the  details  that  prompted 
so  umisual  and  drastic  a  measure  as  a  long  rock  tunnel.  Incidentally, 
a  main  power  house  on  the  west  side  of  the  mountain  involves  a 
_',8oo-ft.  cable  span  over  navigable  water,  a  thing  not  to  be  recom- 
mended  sa\e  inider  severe  comindsion. 


The  1  aper  contains  reft'i-ence  to  the  "vvebcr"  as  a  unit  of  ma^- 
ni-tic  llnx.  in  the  practical  system  of  ohms,  volts  and  amperes. 
'rhn>  interpreted,  a  change  rate  of  flux  of  one  weber-per-second 
induces  'Uie  volt  per  linked-turn.  This  extension  of  magnetic 
luiits  into  the  practical  system  is  unfortunate,  because  it  tends  to 
make  u-.  measure  our  Ruhmkorfif  coils,  and  dynamos,  in  carth- 
cpiadrants  as  units  of  length,  instead  of  in  centimetres.  More- 
over, the  already  authorized  magnetic  unit  of  flux,  the  maxwell, 
in  the  C.  G.  S.  system,  is  in   fairlv  extended  use  in  this  countrv. 


American  Electrochemical  Society. 

The  pro.i^ramme  for  the  meeting  this  week  in  New  York  of  the 
Arnerican  Electrochemical  Society  is  of  surprising  excellence,  con- 
sidering the  youth  of  the  body  and  the  absence  until  its  formation 
of  any  solidarity  in  this  country  among  the  workers  in  this  branch 
of  electrical  and  chemical  application.  Aside,  however,  from  the 
reading  and  discussion  of  papers,  the  social  features  of  the  meetings 
of  the  society,  which  are  wisely  being  given  prominence,  are  of  the 
greatest  use.  The  membership  of  the  society  is  principally  com- 
posed of  men  who  have  rallied  to  the  youthful  industry  from 
diverse  wialks  of  life,  and  the  social  occasions  furnish  the  oppor- 
tunity for  becoming  acquainted  and  aid  in  building  up  that  rs/^ril 
du  corps  so  necessary  to  the  well  being  of  professional  bodies. 
The  present  meeting  promises  to  be  more  than  ordinarily  success- 
ful in  this  respect,  each  evening  providing  a  programme  of  social 
entertainment.  The  arrangements  for  the  banquet  on  Thursday 
have  been  particularly  well  laid,  and  with  Dr.  Nernst  as  guest  of 
honor  and  with  the  presidents  ofihe  leading  professional  bodies  of 
the  United  Stales  as  guests,  the  occasion  will  not  only  add  prestige 
to  the  society  but  set  an  admirable  precedent  which  the  older  i)n)- 
fessional  bodies  will  probably  not  find  it  well  to  ignore. 


The  Vancouver  Power  Plant. 

In  these  days  of  large  and  long  transmissions  it  takes  something 
more  than,  ordinary  in  the  way  of  engineering  to  cause  the  slightest 
general  interest.  A  mere  new  transmission  of  15  or  20  miles  at 
15,000  or  20,000  volts  is  deemed  hardly  worthy  of  a  stick-full  in  the 
daily  press.  But  there  arc  some  peculiarities  in  the  case  of  the 
new  Vancouver  plant,  described  elsewhere  in  this  issue,  that  are 
worth  more  than  a  passing  notice.  In  the  first  place,  the  hydraulic 
arrangements  are  very  unusual.  With  two  lakes  as  the  source  (if 
water,  the  projectors  of  this  plant  have  tunnelled  two  and  a  half 
miles  through  a  uKunit.iin  more  than  4,000  ft.  high  in  order  to  use 
the  lakes  conjointly  and  to  discharge  the  larger  one  through  the 
smaller.  A  glance  at  the  map  shows  the  very  unusual  character  of 
this  hydraulic  procedure  better  than  words  can  describe  it.  We  wish 
that  our  correspondent  had  given  the  facts  and  figitrcs  that  led  td 
the  adoption  of  so  extraordinary  a  plan.  In  itself  it  is  tremendously 
expensive,  and  must  have  exceedingly  good  reasons  as  an  excuse 
for  existence.  Ordinary  sound  practice  would  dictate  merely  the 
electrical  unifm  of  the  powers,  particularly  as  about  8  per  cent,  of  the 
total  head  is  lost  in  their  combination.  Of  course,  the  gradient  of 
the   Co(|uitlam    River  and   the    topography   about   the  outlet   of  the 


In  the  proposed  station  we  find  several  features  of  exceptional 
Miteiest.  One  in  particular  is  the  combination  of  needle  valve  and 
deflecting  nozzle  in  the  regulation  of  the  water  wheels.  The  impact 
wheel  has  done  such  sterling  service  in  electrical  power  transmission 
plants  that  it  seems  almost  ungrateful  to  criticize  it,  but  really  the 
ciintrol  usually  adopted — the  deflecting  nozzle— is  quite  the  most 
wasteful  (:k\ice  that  it  has  yet  entered  the  mind  of  man  to  conceive. 
Of  course,  regulation  at  the  end  of  a  long  pipe  line  at  nearly  400  ft. 
head  is  no  joke,  but  neither  is  the  loss  of  water,  and  it  is  quite 
certain  that  the  scheme  of  regulation  needs  revision.  We  shall  be 
greatly  interested  to  see  how  the  needle  valve  answers  the  purpose 
in  this  instance,  although  the  main  regulation  seems  to  be  still  left 
to  the  deflecting  nozzle.  In  the  past,  nozzle  valves  under  such  heads 
have  been  a  constant  source  of  trouble,  hut  they  do  save  water,  which 
is  very  important  when  a  little  water  means  so  much  power.  Nearly 
every  plant  on  the  Pacific  slope  uses  the  deflecting  nozzle,  with  a 
similar  waste  of  power.  We  wish  that  some  one  would  make  a 
careful  study  of  the  hydraulic  efficiency  of  a  plant  so  constituted,  as 
might  be  done  in  some  cases  by  means  of  a  weir  in  the  tailrace, 
with  a  view  to  deteiinining  the  actual  all-day  hydraulic  efficiency 
under  these  usual  conditions.  Unless  we  greatly  err,  the  figure 
would  be  shocking  to  a  degree  w-hich  the  average  engineer  hardly 
could  bring  himself  to  realize.  Of  course,  sometimes  it  happens 
that  the  water  would  run  to  waste  if  not  used,  and  if  all  the  water 
be  efficiently  employed  at  the  peak,  the  case  is  not  so  bad. 

But  on  the  other  hand,  at  these  high  heads  the  storage  of  water  is 
often  very  simple  and  cheap,  and  if  the  waste  could  be  stored  and 
used  at  the  peak,  the  earning  power  of  the  plant  might  be  very  largely 
increased.  On  the  coast  a  g(_)od  water  supply  is  nearly  or  quite 
as  good  as  a  gold  mine,  and  economy  in  its  use  ought  to  be  a  step 
so  obvious  as  to  need  no  discussion.  .\>  to  the  general  equipment  of 
tl'ic  big  power  house,  one  feature  should  be  mentioned  with  particular 
ccjmmendation.  This  is  the  plan  of  installing  the  transformers,  high- 
voltage  switches,  lightning  arresters  and  the  like  in  a  separate  build- 
ing from  the  generators  as  a  safety  precaution.  This  is  good  prac- 
tice, but  let  (inr  X'ancouver  friends  beware  of  making  the  Niagara 
mistake  of  nnming  all  the  cables  so  that  an  accident  to  one  will 
in\(il\e  the  others,  (."onduit  and  insulators  are  cheap,  and  the  experi- 
ence at  Niagara  ought  to  prevent  any  mistaken  notion  of  order  and 
symmetry  from  exposing  the  cables  to  a  common  danger.  In  fact, 
the  lightning  arresters  need  a  separate  fire-proof  pen  of  their  own 
more  than  any  other  class  of  apparatus,  but  oil  transformers  must 
be  treated  with  respect  on  general  principles  and  should  be  so  placed 
that  they  cannot  easily  involve  other  apparatus  in  case  of  accident. 
The  lines  proposed  have  the  excellent  feature  of  being  in  duplicate. 
•IS  all  important  lines  should  be.  We  are  glad  to  note,  too,  that 
the  apparattts  is  of  the  6o-cycle  type,  which  has  shown  itself  quite 
able  to  cope  with  all  practical  conditions  yet  encountered  in  power 
transmission.  The  low-cycle  fad  has  never  obtained  a  strong  hold 
on  the  Pacific  coast,  where  the  really  serious  problems  of  long-dis- 
stance  transmission  have  been  worked  out.  On  the  whole,  this  Van- 
couver plant  is  a  capital  type  of  the  radical  and  daring  engineering 
work  that  put  the  Coast  in  the  front  rank  of  progress,  while  the  East 
was  pottering  about  with  fine-drawn  theories  and  nursing  conserva- 
tive precedents. 
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Professor  Walthcr  Ncnist. 


Prof.  Ncriisi,  iif  (.iiittiiiKcii  L'luvcrsily,  i>  iti  aiu-inlaiii-c  at  llip 
incctings  tlie  profiu  week  iii  New  York  of  llic  Aiiicruaii  Klcclro 
chemical  Society,  uiul  on  I'luirNday  evening  is  to  be  a  giiot  iit  i^c  l)an- 
t|uet  of  the  society.  As  one  of  tlie  originators  and  exponents  of  the 
modern  theory  of  electrochemistry,  which  the  new  society  is  doing 
so  much  towaril  advancing  in  this  country,  and  as  the  invenlor  of 
the  electrolytic  glow  lamp,  the  distinguished  professor  needs  luit 
few   words  of  introduction  to  our  readers. 

I'rof.  VVallher  Nernst  was  born  in  the  neigJiborhood  of  (ii:milrii/. 
in  West  Prussia,  in  iM'M-  He  was  a  student  i>f  I'rof.  !•".  Knjilraiiseli. 
who  has  since  become  the  iiresideiil  of  the  Ueichsanstalt,  and  allciuled 
the  I'llivcrsilies  in  (Irat/,  W'lirt/.burg,  Zurich  ami  Herlin.  lie  wa^ 
Frivat  Uocent  at  l.eip/ig  under  I'rof.  W.  Ostwald  at  the  same  lime 
that  Arrhenius  was  also  at  Leipzig,  '^lle^e  two  yoimg  men  liegan 
life  work  in  electrochemistry  at  this  time  and  were  much  in  e:icli 
other's  company,  and  their  work  is  interlinked. 

In  i8i;5  Prof.  Nernst,  who  had  become  full  professor  of  electro- 
chemistry at  Ctottingen,  fi)unded  the  fir.st  institute  for  this  science. 
In  the  beginning  oi  the  year  1897,  he  began  investigations  of  the 
theory  of  the  light  emission  of  the  VVelsbach  mantle,  and  this  led 
up  in  the  same  year  to  the  discovery  of 
the  electrolytic  light,  the  first  patents 
for  which  were  applied  for  at  the  end 
of  the  year  181)7. 

I'rof.  Nernst  came  to  this  country  in 
the  spring  of  i8«)8  for  the  first  time  and 
arranged  for  tlie  development  of  his 
lamps,  under  the  control  of  Mr.  George 
Wesiinghouse.  His  example  and  per- 
sonality have  inspired  many  young  in- 
vestigators to  dedicate  their  life  to  the 
work  of  discovery,  among  whom  may 
be  named  Dr.  Dolezalek.  whose  classic 
work  on  the  accumulator  is  dedicated 
to  Prof.  Nernst. 


rule  of  practice  in  ei|nity,  he  would  gi\e  the  defendant  the  oppor- 
iiinity  of  supplementing  his  pmof  in  the  manner  prayed  for 

.\s  u  Condition  III  the  granting  of  the  petition,  and  of  the  defindant 
being  allowed  to  re4)prn  the  cause  and  adduce  new  proof,  the  court 
reipiired  that  all  co.sts  taNed  in  connection  with  the  hearing  before 
the  master  in  ascertainment  of  damages  and  profits,  should  first  be 
paid  by  the  defendants.  Upon  the  payment  of  such  costs,  an  order 
may  be  drawn,  providing  for  the  reopening  of  the  cause  and  the 
lehearing  thereof,  the  defendant  to  be  allowed  to  adduce  such 
additional  (iroof  as  he  has  set  forth  in  his  petition  for  a  rehearing. 


Chicago  Mcctint;  of    the  A.  L  E. 
Lines. 


E.  on   I  iiiih    1  cnsion 


Aluminum  Litigation. 


Last  week  there  was  argued  in  New 
York  before  Judges  Wallace,  Lacombe 
and  Co.xe  the  case  of  the  Cowles  Elec- 
tric Smelting  &  Aluminum  Company 
vs.  the  Pittsburg  Reduction  Company, 
involving  the  Bradley  electric  furnace 
patent.  This  patent  claims  the  electro- 
chemical process  consisting  of  the  fusion  by  electric  current  of  the 
charge  in  an  electric  furnace,  the  regulation  of  the  current  to  the 
requirements  of  the  fused  bath,  and  the  fusing  of  new  matter  as 
added  to  the  bath.  The  case  was  on  appeal  from  the  United  States 
Circuit  Court  at  BulTalo.  The  present  suit  dates  from  1879  and 
the  issue  was  decided  against  the  Cowles  Company  by  Judge  Hazel 
in  December,  1900. 

On  .\pril  4,  Judge  Wing,  of  the  United  States  Circuit  Court  of 
the  Eastern  District  of  the  Northern  District^  of  Ohio,  handed  down 
a  decision  which  reopens  the  case  of  the  Pittsburg  Reduction  Com- 
pany vs.  the  Cowles  Electric  Smelting  &  Aluminum  Company,  the 
issue  being  the  Hall  patent.  In  a  suit  under  this  patent  the  Cowles 
Company  in  1893  were  declared  to  infringe  the  Hall  process,  and 
damages  to  the  amount  of  several  hundred  thousand  dollars  have 
been  assessed  against  the  company  under  this  decision.  Judge  Wing, 
in  his  decision,  said  that  Judge  Taft,  when  he  refused  a  former 
petition  for  a  rehearing,  was  much  influenced  by  the  fact,  as  it 
then  appeared  to  him  from  the  proofs  used,  that  Hall,  by  his 
process,  had  lowered  the  cost  of  reduction  of  aluminum  in  a  most 
marked  degree.  Important  testimony,  however,  is  proposed  to  be 
offered  on  the  question  as  to  whether  or  not  internal  heating  suffi- 
cient to  fuse  is  necessarily  incident  to  the  use  of  electric  current  in 
;lectrolysis:  and  there  are  other  important  questions  raised  by  con- 
sideration of  the  proposed  new  testimony,  the  solution  of  which  seems 
essential  to  a  correct  final  decree.  The  court  added  that  while  it 
fully  appreciates  the  weight  and  importance  which  should  be  given 
to  a  decision  of  so  able  a  jurist  as  Judge  Taft,  it  is  of  the  opinion 
that,  had  he  the  case  before  him  as  now  presented  upon  the  present 
petition,  unless  restrained  by  the  consideration  of  some  imperative 


The  Chicago  branch  of  the  .American  Institute  of  Electrical  Engi- 
neers held  a  meeting  Tuesday,  April  7,  to  take  up  the  subject  of 
"High-tension  Lines,"  The  paper  by  Mr.  Ralph  D.  Mershon  on 
"Mechanical  Specifications  for  a  Proposed  Standard  Insulator  Pin" 
was  read  by  Mr.  W.  G.  Carlton  and  an  abstract  of  the  commtini- 
cated  discussions  also  presented.  Hy  way  of  discussion,  Mr.  Carlton 
spoke  of  the  advantages  to  i)urchasers  if  high-tension  insulator 
pins  could  be  obtained  regularly  in  the  market  without  special  or- 
ders ;  something  which  cannot  be  done 
when  there  are  no  standards. 

Mr.  H.  .M.  Lyman  read  the  pai)er  by 
,Mr  v.  i).  Black  well  on  the  "Testing  of 
Insulators"  and  also  the  discussion 
communicated  thereon.  Mr.  Ernest 
(ioiuenbach,  in  discussing  the  paper, 
said  that  while  glass  was  condemned  by 
some  engineers,  it  was  as  warmly  en- 
dorsed by  others ;  and  that  as  long  as 
some  of  the  highest  voltage  lines  work- 
ing commercially  were  equipped  with 
glass  it  could  certainly  not  be  claimed 
that  glass  was  not  successful.  Prof.  P. 
U.  Woodworth  said  that  many  glass  in- 
sulators had  been  submitted  to  him  for 
puncture  test.  He  had  found  that  the 
defective  glass  insulators  were  almost 
entirely  those  that  had  severe  internal 
strains  due  to  uneven  cooling.  Such  in- 
sulators would  fly  all  to  pieces  under  a 
puncture  test,  and  if  their  defective 
spots  were  pried  at  with  a  knife  they 
vvoul3  fly  to  pieces  in  the  same  way. 
They  were  evidently  under  interval  me- 
chanical tension.  Such  defective  insu- 
lators could  be  sorted  out  by  inspection,  without  test.  Mr.  H.  H. 
Wait  read  the  paper  on  "Transposition  and  Relative  Location  of 
Power  and  Telephone  Wires,"  by  Mr.  Paul  M.  Lincoln.  Mr.  J.  R. 
Cravath  read  the  paper  by  Mr.  C.  C.  Chesney  on  "Burning  of  Wooden 
Pins  on  High-Tension  Transmission  Lines,"  and  also  abstracted  the 
discussions  communicated  on  that  paper.  He  further  called  attention 
to  the  fact  that  as  long  as  the  leakage  current  permitted  by  the 
insulator  is  sufficient  in  volume  to  burn  a  pin,  the  trouble  can  only 
be  removed  from  the  pin  to  some  other  point  on  the  cross  arm  if 
iron  pins  are  to  be  used,  with  wooden  cross  arms.  The  only  final 
solution  of  the  trouble  was  an  insulator  which  would  not  leak  or 
an  iron  pole  line,  and  the  latter  is  too  expensive  for  common  use 
in  this  country  unless  the  new  plan  of  the  Guanajuato  transmission 
were  to  be  followed  and  the  lines  run  on  steel  towers  with  spans 
of  400  or  500  ft.  The  burning  of  pins  due  to  salt  sea  mist  had  been 
exceedingly  troublesome  on  one  plant  that  he  knew  of,  but  had  been 
overcome  by  the  use  of  boxes  which  prevent  the  drifting  of  fog 
and  dust  against  the  petticoat  of  the  insulator. 

At  a  meeting  of  the  Executive  Committee  of  the  Chicago  branch 
held  before  the  meeting,  action  was  taken  on  the  resignation  of  Mr. 
R.  H.  Peirce  as  local  secretary  by  deciding  to  recommend  to  the 
Chicago  membership  the  nomination  of  Mr.  Peter  Junkersfeld,  of 
the  Chicago  Edison  Company,  as  local  secretary. 

This  recommendation  was  endorsed  by  a  vote  of  the  members  and 
referred  to  the  council  in  New  \"ork  for  final  action.  Mr.  Junkers- 
feld has  been  active  in  his  work  for  the  Institute  and  it  is  felt  that 
the  selection  is  an  e.xcellent  one.  The  recent  activity  and  develop- 
ment in  Institute  work  in  Chicago  has  rendered  the  post  of  local  sec- 
retary a  most  important  one. 
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Fig.  I,— CoguiTi.AM  Lake  from  Tunnel  Portal,  Looking  Towards   Outlet  of  Lake. 


Vancouver  Transmission  Plant. 

By  Wyatt  H.  Allen. 

IN  the  early  suninier  of  1902  work  was  commenced  on  the  hydro- 
electric transmission  plant  of  the  Vancouver  Power  Company, 
Limited,  near  Vancouver,  B,  C,  and  while  the  completion  of 
the  undertaking  is  yet  a  matter  of  a  year  or  more,  there  are  many 
items  of  interest  connected  with  the  construction  in  progress  and 
the  plans  for  the  completed  equipment. 

The  installation  of  the  plant  is  for  the  purpose  of  furnishing  light 
and  power  for  operating  the  street  and  interurban  railways  in  Van- 
couver, New  Westminster  and  Burnaby,  and  will  ultimately  have 
a  capacity  of  24,000  hp,  for  which  the  hydraulic  end  of  the  plant 
is  being  developed.  The  initial  installation  of  machinery  will  have 
a  capacity  of  6,000  hp. 

The  sources  of  water  supply  for  power  are  two  very  deep  glacial 
lakes,  known  as  Coquitlani  and  Trout,  or  Lake  Beautiful.  Their 
situation  with  respect  to  one  another  and  to  Vancouver  is  shown 
on  the  accompanying  map.  The  first  mentioned  lake  has  an  area  of 
2.300  acres,  and  is  at  an  elevation  of  32  ft.  above  the  latter,  which 
has  an  area  of  460  acres.  Both  lakes  are  surrounded  to  their  outlets 
by  rugged  mountains,  rising  abruptly  from  the  shore  lines,  and 
between  the  two  towers  a  granite  range,  4,000  ft.  above  the  water. 

It  is  through  this  range  that  a  tunnel,  13,000  ft.,  or  nearly  2'4 
miles  in  length,  is  being  driven  to  connect  the  two  lakes  for  the 
purpose  of  using  the  stored  waters  of  Coquitlani  for  the  main  supply 
and  Trout  Lake  as  a  balancing  reservoir. 

Both  lakes  will  be  controlled  by  dams  at  their  outlets,  and  from 
the  dam  at  Trout  Lake  steel  pipe  lines  will  convey  the  water  under 
an  effective  head  of  390  ft  to  the  power  station,  located  just  above 
high  tide  mark  on  the  shore  of  the  North  Arm  of  Burrard  Inlet, 
into  which  the  water  wheels  will  discharge. 

The  dam  at  the  outlet  of  Coquitlam  Lake  will  raise  the  water  12  ft. 
above  low  water  level.  It  will  be  constructed  of  rock-filled  timber 
crib,  a  type  which  has  proven  thoroughly  successful  in  many  moun- 
tain streams.  The  materials  are  provided  by  nature  in  ample  (juan- 
tity  at  the  point  where  they  will  be  used.  The  dam  will  be  planked 
and  constructed  with  an  apron,  extending  far  enough  down  stream 
to  prevent  any  back  cutting  action  by  the  water  flowing  over. 

The  tunnel  is  9  ft.  wide  by  9  ft.  in  height,  with  rounded  corners, 
and  is  being  driven  from  both  ends  by  compressed  air  drills.  At  the 
portals  open  cuts  were  carried  into  the  solid  rock,  and  at  one  end, 
where  the  depth  of  the  open  cut  became  inconvenient,  a  tunnel  was 
driven  for  a  short  distance,  temporarily  timbered,  and  the  ground 
above  the  roof  of  the  tunnel  stoped  down  through  chutes  in  the 
roof  directly  into  the  car.  Before  the  machine  drills  and  air  com- 
pressors arrived,  hand  drills  were  used,  and  the  average  progress 
was  two  feet  per  day  in  each  heading,  but  since  the  advent  of  the 
drilling  machinery  this  has  been  increased  to  10  ft  per  day.  A 
system  of  electric  haulage  has  been  installed  to  facilitate  the  rapid 
and  economical  removal  of  the  muck.  The  plant  at  each  end  includes 
a  loo-hp  boiler,  6o-kw,  500-volt  generator  and  a  four-drill,  two-stage 
air  compressor. 

\''cntilation  is  provided  for  by  a  12-in.  galvanized  iron  pipe,  through 


whicli  the  air  is  exhausted  by  means  of  an  air  jet  under  100  lbs. 
pressure,  acting  as  an  ejector.  This  is  only  put  in  operation  for  a 
few  minutes  after  each  blast  to  remove  the  smoke,  the  exhaust  from 
the  air  drills  furnishing  all  the  fresh  air  necessary  at  other  times. 

A  concrete  dam  350  ft.  long  on  the  crest  and  50  ft.  high  is  now 
in  course  of  construction  across  the  outlet  from  Trout  Lake,  and 
arrangements  have  been  made  for  bringing  ten  S4-in.  pipe  lines 
from  the  dam,  but  only  three  lines  will  be  completed  at  the  present 
time.  Each  steel  pipe  line  will  be  1,600  ft.  in  length,  48  in.  in  diameter 
at  the  upper  end,  44  in.  in  the  middle  section,  and  42  in.  at  the  powder 
station.  Close  to  the  power  station  site  on  the  shore  of  the  North 
Arm,  a  wharf  has  been  erected,  at  which  steamers  and  barges  from 
Vancouver  may  discharge  their  freight  on  to  the  cars  of  an  incline 
tramway,  built  from  the  wharf  to  the  tunnel  portal  at  Trout  Lake. 

By  this  means  all  material  for  the  camp  at  the  tunnel  portal  and  for 


FIG.   2. —  POWER   HOUSE   SITE. 

the  dam  and  pipe  lines  is  delivered  rapidly  aud  with  the  least  possible 
handling. 

To  deliver  material  to  the  tunnel  camp  at  the  Coquitlam  portal  is 
quite  a  different  undertaking,  since  it  can  only  be  reached  by  wagon 
road  from  a  station  on  the  Canadian  Pacific  Railway,  ten  miles 
distant.  For  the  greater  part  of  the  distance  the  road  penetrates 
the  dense  forests,  and  in  winter  can  be  kept  in  a  passable  condition 
only  by  constant  attention. 

The  power  station  will  be  constructed  of  granite  masonry  and 
much  of  the  material  excavated  to  obtain  a  building  flat  will  be  used 
in  the  walls. 

The  water  wheel  equipment  will  consist  of  three  sets  of  impulse 
wheels,  made  by  the  Pelton  Water  Wheel  Company,  each  set  capable 
of  developing  a  maximum  of  3,000  hp  at  200  r.p.m.,  under  the  effective 
head  of  390  ft.,  and  one  set  consisting  of  200-hp  wheels  for  driving 
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Ihc  exciter^  iil  580  r.p.iii.  I''.ach  of  ilicr  main  iiiiiti  will  euiisibt  ut 
(wu  ovcrluing  yvliccls,  unc  iiKiuiiIrd  on  racli  rnd  of  the  shaft  of  a 
i,50u-k\v  Wcstinghousr  engine  lypr  rotating  liclil  K'^'i'imlor.  Tiic 
wheel  center*  arc  of  the  steel  diso  type,  and  fitted  with  cast-steel 
Imokels,   securi'd   to   the    \\  lieil    rim    liy   turned    ■•lee!   Imll-    driven    in 


of  Nciui'ity  in  the  |)i|)c  Inies  The  deflecting  portion  of  the  no/./le 
is  counterhalaiiccd  hy  hydraidic  pressure,  so  that  ijuick  operation 
can  be  securcil  from  the  governor  on  account  of  the  absence  of 
inertia  of  heavy  counterhalanced  weights.  The  taper  pipe  of  tlie 
no/;j|e  u  proviiled   uilh   liic   nrif-v.irv   Reared   coniirctiuilA   for   hand 


•       *■" '^-r"-/  4;. 

control  of  the  needle,  and  will  have  a  tell-tale  indicator  showing  the 
size  of  the  stream   for  all  positions  of  the  needle. 

The  shaft  of  each  unit  is  13  in.  in  dianicler  in  the  journals  and 
will  be  carried  in  luo  ring  oiling,  ball  and  socket  bearings.  The 
enclosing  shells  of  the  oil  compartments  arc  provided  with  cor)ling 
pipes,  connected  through  the  pedestal  with  llic  main  wheel  compart 
ments  and  controlling  valves,  so  that  cooling  water  after  being  dis- 
charged from  the  wheels  may  flow  confinuou>ly  through  them  to 
keep  the  oil  cool. 

For  each  wheel  is  provided  a  24-in.  high-pressure  gate  valve,  with 
toiler  bearing  thrusts.  The  gates  are  all  furnished  with  the  usual 
hand  wheel,  and  in  addition  there  is  provided  a  worm  gear  device, 
which  can  be  connected  at  will  to  facilitate  the  working  of  the 
gate  when  nearly  closed. 

The  governing  of  the  water  wheel  units  will  be  effected  by  means 
of  three  Lombard  governors.  The  type  adopted  operates  under 
water  pressure,  and  the  water  used  by  them  will  be  first  passed 
through  a  filter  tank,  located  some  200  ft.  above  the  power  house. 

The   two    8o-kvv    exciters    with    their    respective    wheels    will   be 


FIG.  3. 
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reamed  holes.  The  hubs  of  the  wheel  centers  are  bored  out  tor  a 
press  fit  on  a  shaft  12  in.  in  diameter,  and  will  be  pressed  on  m 
l)lace  at  the  power  station.  Each  wheel  will  be  enclosed  in  a  casi- 
iron  housing,  and  provided  with  centrifugal  discs  and  pockets,  and 
suitable  drain  pipes  for  preventing  leakage  of  water  along  the  shaft. 
Probably  the  most  interesting  feature  of  the  equipment  is  the 
single  combination,  deflecting  and  needle  regulating  nozzle  provided 
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-    ;    ,        ^^■''^- — CROSS-SECTION  AND  PLAN  OF  TUNNEL. 

for  each  water  wheel,  and  fitted  with  a  high-pressure  ball  joint, 
which  is  leather-packed,  and  rocks  on  forged  steel  trunnion  bolts. 
The  joint  permits  of  effecting  regulation  by  deflecting  the  nozzle  by 
governor  or  hand,  independent  of  the  control  of  the  needle,  thus 
permitting  of  load  and  speed  variations,  independent  of  any  change 


FIG.    5. — MAP    OF    PROPOSED   DEVELOPMENT. 

mounted  on  a  common  bed  plate,  with  a  120-hp  induction  motor 
between  the  t\vo  exciters.  Each  exciter  will  be  provided  with  a 
pair  of  jaw-  clutch  couplings  and  shifter  rigging,  so  that  either  water 
wheel  will  drive  its  exciter  and  the  induction  motor  at  the  same  time. 
The  motor  leads  are  connected  to  the  main  bus-bars,  and  the  motor 
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rlG.   6. TUNNEL  LAMP,    I'l.AiNl    AiNlJ   liUU.l)IN^,^;    IKoUl    LAKE   I'ukiAL 

JUST  ABOVE  TUNNEI,  PORTAL. 


FIG.    9. — VIEW    OF    INCLINED    TRA.MWAV     FUOM     WHARF. 


FIG.   8. HOISTING    FNGIXK   AT   TOI'  OF   INCLI.M 


FIG.    10. WAGON    ROAD  TO  COQUIILAM    I'UKTAI 
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is  normally  riiii  at  s>iiclirotii)ii!>  sticrd,  ik-iiIum'  ki^><<K  D'T  lakiiiR 
electric  power.  Should  the  exciter  wnler  wlicci  im/zlc  liecDnic 
clogged  and  the  speed  (all,  the  motor  immediately  takes  power  from 
the  bus-bars  and  drives  the  exciter  until  the  noz/le  is  cleared  by  the 
uttendnnt,  or  the  other  exciter  unit  started  up.  The  delU'ctiiig  nuz/ies 
of  the  exciters  are  arranged  for  hand  regulation  (rum  the  exterior 
of  the  wheel  case  through  wt>rni  Kearing. 

The  contract  (or  the  entire  electrical  equipment  lias  liccii  awarded 
to  the  W'estiiigliousc  Mlectric  &  MatiufacturiiiK  C'ouipany,  and  ni 
eludes  the  apparatus  for  the  generating  station  and  the  sub  stations 
at  Vancouver  and  liurnaby. 

The  three  t.soo-kw,  (10-cycle,  J,.«X)-volt  alternators  lor  the  power 
station  are  of  the  rotating  field  type,  and  arranged  for  a  movement 
o(  the  external  (rame  in  a  direction  parallel  to  the  sha(t  to  allow 
access  to  the  windings. 

For  the  control  of  the  apparatus  at  the  power  slaliou.  llu-  switch 
board  will  contain  nine  panels,  one  (or  the  induction  motor  and  one 
(or  each  exciter,  three  panels  for  control  of  the  main  units,  and 
three  for  the  control  of  the  three  sets  of  S50-kw  air-cooled  trans- 
formers, with  their  motor  blower  sets,  consisting  of  20-hp  motors 
and  iio-in.  Sturtevant  fans. 

The  step-up  transformers,  static  interrupters,  high-potential 
switches  and  lightning  arresters  will  be  installed  in  a  separate  build- 
ing located  on  the  hill  above  and  just  back  of  the  power  house. 
As  the  static  interrupters  contain  oil,  they  will  be  separated  from 
the  main  room  and  each  other  by  brick  partitions. 

The  machinery  for  the  subvstations  includes  the  usual  transform- 
ers, rotary  converters,  switchboards,  etc.,  for  the  rcccplinn  and  dis- 
tribution of  transmitted  power. 

The  route  of  the  transmission  lines  to  Vancouver  is  16  miles  in 
length,  and  involves  the  crossing  o(  a  navigable  arm  of  Burrard 
Inlet,  with  a  span  of  2,800  ft.  On  one  side  two  steel  towers  140  ft. 
in  height  will  be  erected  to  support  twelve  9-16-in.  galvanized  plow 
steel  cables  with  wire  centers,  but  on  the  opposite  side  there  is 
high  ground  and  the  cables  will  be  supported  on  poles. 

Two  independent  transmission  lines,  each  consisting  of  two  3-wire 
circuits  of  No.  2  copper,  will  be  constructed  on  the  same  right  of 
way,  to  a  point  near  Barnct.  From  here  one  line  will  be  continued 
to  \'ancouver  and  the  other  to  Burnaby. 

A  transmission  line  already  exists  between  Burnaby  and  Van- 
couver, which  will  be  reconstructed  to  carry  20,000  volts,  the  pressure 
to  be  used  on  the  new  lines,  and  a  new  line  will  be  built  from 
Burnaby  to  New  Westminster,  thus  providing  what  is  in  effect  a 
double  transmission  line  over  the  entire  distance  between  the  power 
station  and  each  of  the  sub-stations. 

Mr.  Wynn  Meredith,  of  the  Engineering  Offices,  of  San  iMancisco. 
is  directing  the  entire  work,  assisted  by  Messrs.  Hcrnion  and  Bur- 
well,  civil  engineers,  of  Vancouver. 


St.  Louis   Exposition   Congresses. 


The  administrative  board  of  educators  and  scientists  appointed  to 
organize  and  conduct  the  international  congresses  to  be  held  in 
connection  with  the  World's  Fair  in  St.  Louis  in  1904,  met  last  week 
at  the  Eastern  offices  of  the  exhibition,  at  23  West  Thirty-fourth 
Street,  New  York  City.  There  were  present  President  Butler,  of 
Columbia  University ;  President  Harper,  University  of  Chicago ; 
President  Jesse,  University  of  Missouri ;  Dr.  Herbert  Putnam, 
Librarian  of  Congress,  and  Frederick  W.  Holls,  member  of  The 
Hague  Tribunal.  The  board  met  to  consider  the  report  of  the  Com- 
mittee on  the  Congress  of  Arts  and  Science,  which  had  been  in 
session  the  two  preceding  days.  The  members  of  the  committee  met 
with  the  board.  They  are:  Prof.  Simon  Newcomb,  Washington: 
Prof.  Hugo  Miinsterberg,  Harvard  University,  and  Prof.  Albion  W. 
Small,  University  of  Chicago.  Howard  J.  Rogers,  Director  of  Con- 
gresses, was  also  present. 

There  is  to  be  one  "Congress  of  Arts  and  Science,"  but  there  will 
be  128  sections  in  the  congress,  and  for  ordinary  purposes  there 
will  be  that  many  congresses,  although  they  are  grouped  together, 
as  showing  the  unity  of  knowledge. 

The  board  adjourned  to  meet  in  St.  Louis  on  April  29,  w-hen  the 
final  announcement  of  the  schedules,  with  the  names  of  those  who 
will  take  part  in  the  exercises  at  the  meetings  of  the  various  sections, 
will  be  made. 


The    Dcvclopmcni  of   the  Hicctron  Idea.' 
Ilv  W.  Kaui'mann. 

TranilalfJ  by  .•(.   /'.   H'tlli. 

II  IS  not  an  uncommon  occurrence  in  the  history  of  .science  that 
ideas,  which  have  long  been  held  as  anti(|uatcd  and  discarded, 
.suddenly  make  their  appearance  again  in  a  more  <>r  less  modi- 
tied  form.  The  revolution  of  our  ideas  in  the  course  of  the  last 
decade  concerning  the  electrical  jihenomena  about  which  1  have 
the  honor  t<j  rejiort  to  <lay,  olTers  an  extremely  interesting  example 
tjf  this. 

The  modern  theory  of  electrical  |>hen(jmena  and  the  closely  allieil 
theory  of  optical  phenomena,  which  may  be  affiliated  under  the  name 
elcctrontheory,  indicate  to  a  certain  degree  a  return  to  ideas  enun- 
ciated by  Wilhelm  Weber  and  by  Zollner  in  the  years  between  i860 
and  1K70,  but  modified  through  the  results  of  the  researches  of  Max- 
well and  Hertz.  W.  Weber  conceived  electrical  phenomena  as  the 
action  of  electrical  particles,  so-called  electrical  atoms,  whose  mu- 
tual inlluence  depended  not  only  on  their  position  but  also  ujkju 
their  relative  velocities  and  accelerations.  Now,  although  Weber, 
by  means  of  his  assumption,  succeeded  in  describing  perfectly  the 
then  known  electro-dynamical  processes,  and  even  in  giving  a  quali- 
tatively useful  explanation  of  the  proportionality  between  electrical 
conduction  and  heat  conduction  in  metals  as  well  as  for  Ampere's 
molecular  currents  in  magnct.>,  still,  his  theory  was  far  from  becom- 
ing the  common  property  of  the  physicists  of  the  time.  The  reason 
for  this  may  well  be  .sought  in  the  fact  that  most  of  the  laws  of 
electro-dynamics  expressed  in  the  form  of  differential  etiuations 
show  up  much  more  conveniently  and  simply  than  the  Weber  for- 
mulae; furthermore,  Weber  made  no  attempt  to  calculate  the  mag- 
nitude of  the  electrical  atoms  conceived  by  him  or  to  test  the  re- 
sults of  calculation  through  their  application  to  other  molecular 
processes.  But  finally,  it  came  about,  through  the  work  of  Faraday 
and  Maxwell,  that  every  one  was  convinced  that  in  electrical  and 
magnetic  process  a  propagation  requiring  time  is  involved  instead 
of  immediate  action  at  a  distance,  a  claim,  moreover,  which  Gauss 
established  in  a  letter  to  Weber  in  1845,  but  which  was  not  satis- 
fied by  Weber's  law.  The  articles  of  Maxwell,  which  had  already 
appeared  in  1861-62,  and  which  he  collected  in  his  celebrated  "Treat- 
ise on  Electricity  and  Magnetism,"  in  1873,  and  the  striking  experi- 
mental confirmation  of  Maxwell's  results  by  Hertz  from  1887  on, 
appear  capable  of  taking  the  last  vestige  of  right  to  existence  from 
Weber's  notions. 

In  fact,  the  formulae  of  Maxwell  represented  the  fundamental 
electrical  phenomena  just  as  well  as  those  founded  on  the  notion  of 
action  at  a  distance  while  the  atomic  ideas  are  not  at  all  involved 
in  these  formulae;  and  the  recently  discovered  Hertzian  waves 
could  only  be  represented  on  Maxwell's  theory. 

It  appears  as  though  this  striking  result  had  blinded  investigators 
as  to  the  insufficiency  of  Maxwell's  theory  as  regards  the  more  deli- 
cate optical  phenomena.  According  to  Maxwell  light  vibrations 
should  not  be  regarded  as  mechanical  vibrations  of  the  ether,  but  as 
electrical  vibrations,  and  the  two  constants  by  means  of  which 
Maxwell  defined  the  electrical  and  magnetic  behavior  of  bodies 
(the  dielectric  constant  and  the  magnetization  constant)  must  also 
be  criteria  of  their  properties  of  light  refraction.  Now,  although 
the  relation  demanded  by  Maxwell  (namely,  that  the  index  of  re- 
fraction be  equal  to  the  square  root  of  the  dielectric  constant)  was 
tolerably  well  satisfied  by  many  bodies,  still,  on  the  other,  hand,  many 
bodies,  wat€r,  for  example,  showed  such  tremendous  deviations  that 
the  theory  in  its  original  form  was  proved  insufficient.  The  ques- 
tion of  the  dependance  of  the  refractive  index  upon  the  color  came 
in  here,  for  which  the  original  theory  gaVC  no  explanation. 

Now,  Helmholtz.  after  a  previous  yet  unsatisfactory  attempt  of 
Sellmeier,  in  1874,  framed  a  mechanicil  theory  of  color  dispersion, 
whose  basis  consisted  in  this :  That  the  mass  molecules  have  cer- 
tain vibrations  of  their  own. 

In  the  year  1880,  at  a  time,  w-hen  physicists  in  Germany  still 
scarcely  believed  in  Maxwell's  electromagnetic  theory  of  light,  H. 
A.  Lorentz  showed  that  the  principles  of  an  electromagnetic  theory 
of  dispersion  could  be  obtained  quite  analogously  to  the  earlier 
mechanical    theories    if   only    every   molecule   be    considered   as   the 


*  The  original  of  this  paper  was  presented  in  the  form  of  an  address  before 
the  Gesellschaft  Deutscher  Naturforschcr  und  .\rzte  at  Hamburg,  Sept.  25,  1901. 
This  translation   has   been   authorized  by   Dr.    Kaufmann. 
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origin  of  electrical  vibrations  of  a  fixed  period.  He  says:  "There 
may  be  in  each  particle  of  a  body  numerous  points  charged  with 
electricity  of  which,  however,  only  one  with  the  charge  e  and  the 
mass  /'  may  be  movable."  With  the  aid  of  this  fundamental  as- 
sumption of  elementary  charged  particles  capable  of  vibration,  Lo- 
rentz  derived  the  equations  of  dispersion. 

Now  the  next  question  is :  How  may  we  assume  the  presence  of 
electrical  particles  in  a  transparent  body?  The  answer  leads  to  a 
new  field  of  phenomena  which  only  with  difficulty  fits  into  the  theory 
of  Maxwell.  1  refer  to  the  processes  of  electrolysis.  According  to 
Faraday's  law,  when  an  electric  current  flows  through  an  electrolyte, 
for  every  unit  of  current  which  Hows  a  chemically  equivalent  quan- 
tity of  matter  is  separated  out  on  the  electrodes.  The  process  can 
be  regarded  as  though  each  chemical  valence  of  each  of  the  mi- 
grating .ions  in  the  electrolyte  were  connected  with  an  entirely  de- 
terminate invariable  amount  of  positive  or  negative  electricity. 

In  an  address  at  a  memorial  to  Michael  Faraday  in  1881,  H.  V. 
Helmholtz  asserted  that  we  must  admit,  from  Faraday's  law,  the 
existence  of  electrical  atoms.  Since  the  charged  chemical  atoms 
designated  by  Faraday  as  ions  (i.  e.,  migrating)  are  separated  on  the 
electrodes  as  neutral  substances,  there  must  take  place  there  a  sur- 
render of  the  charges,  or  a  partial  exchange  with  charges  of  the  op- 
posite sign.  During  this  process,  which  cannot  take  place  instan- 
taneously, these  charges  must  be  capable  of  a  separate  existence,  at 
least  for  a  short  time;  what  is  more  natural  than  to  regard  this 
continuously  equal  unit  of  charge  of  a  valence  as  an  elementary 
quantity  of  electricity,  as  an  electrical  atom?  And  when  a  neutral 
molecule,  NaCl  (sodium  chloride)  for  instance,  dissolved  in  water 
breaks  up  into  positively  charged  Na  and  negatively  charged  CI,  it 
is  most  probable  that  the  sodium  and  the  chlorine  atom  each  had  its 
charge  before,  and  that  these  charges  remained  undetected  because 
the  positive  charge  and  negative  charge  were  equally  large.  Now,  if 
we  imagine  a  ray  of  light  to  traverse  a  NaCl  crystal,  tjien  must 
the  charges  and  the  atoms  connected  with  them  come  into  vibra- 
tion and  influence  the  light  motion.  The  electrolytic  valence  charges 
are,  therefore,  those  which  we  have  to  regard  in  transparent  bodies 
as  the  vibrating  electrical  particles  (whose  forces  of  attraction,  as 
Helmholtz  pointed  out,  make  up  by  far  the  greatest  part  of  chem- 
ically related  forces). 

Although,  as  before  mentioned,  the  ground  lot  for  the  structure 
of  the  electromagnetic  theory  of  light  had  already  been  indicated  by 
H.  A.  Lorentz  and  even,  suggestively,  much  earlier  by  W.  Weber, 
it  still  needed  a  full  decade  before  physicists,  stimulated  meanwhile 
by  the  discoveries  made  by  H.  Hertz,  began  to  get  the  building 
stones  together  and  to  build.  In  the  years  from  iSgo  to  1893  a 
series  of  researches  appeared  by  F.  Richarz,  H.  Ebert,  G.  Johnson 
Stoney,  which  in  large  measure  had  to  do  with  the  mechanism  of 
light  emission  from  glowing  vapors  and  in  which  from  the  stand- 
point of  the  kinetic  theory  of  gases  it  was  attempted  to  determine 
the  magnitude  of  the  elemental  electrical  quantity  supposed  by  Helm- 
holtz, and  for  which  Stoney  proposed  the  generally  used  name, 
electron. 

The  result  of  these  calculations  is  of  importance  in  so  far  as  it 
shows  us  that  the  numbers  found  contain  no  contradiction  with 
other  knowledge. 

For  example:  B.  H.  Ebert  showed  that  the  amplitude  of  vibra- 
tion of  an  electron  in  glowing  sodium  vapor  needs  to  be  only  a 
small  fraction  of  the  diameter  of  a  molecule  in  order  to  excite  a 
radiation  of  the  absolute  intensity  determined  by  Wiedermann. 

The  method  of  calculating  the  quantity  of  electricity  contained  in 
the  electron  is  very  simple.  The  quantity  of  electricity  necessary 
for  the  electrolytic  deposition  of  I  c.cm  of  any  monotomic  gas  is 
divided  by  the  number  of  gas  molecules  contained  in  I  c.cm.  On 
account  of  the  uncertainty  of  this  last  number  one  can  only  say  that 
an  electron  contains  about  lo-'o  electrostatic  units. 

The  value  of  this  result  were  very  problematical  had  not  a  whole 
series  of  other  entirely  different  methods  (which  will  be  entered  into 
to  some  extent  later)  led  to  quite  similar  values. 

While  it  was  thus  being  demonstrated  that  the  observed  phenom- 
ena were  compatible  in  order  of  magnitude  with  the  assumption  of 
vibrating  electron  charges,  two  independent  researches  appeared 
through  which  the  electromagnetic  theory  of  light  was  made  a  com- 
plete structure.  Concerning  these  researches  the  first  by  v.  Helm- 
holtz was  concerned  only  with  the  special  question  of  color  disper- 
sion in  absorbing  media ;  the  other  by  H.  A.  Lorentz  goes  decidedly 
further.    Here  it  is  shown  how  through  the  assumption  of  vibrations 


of  charged  particles  in  transparent  bodies  all  obstacles  disappear 
which  oppose  a  satisfactory  explanation  of  the  propagation  of  light 
in  moving  bodies  as,  for  example,  the  aberration  of  starlight.  Lo- 
rentz's  theory  allows  Maxwell's  equations  for  free  ether  to  remain 
unchanged.  A  material  body  influences  optical,  as  electrical  pro- 
cesses, only  through  the  moving  charges  present  within  it,  while 
in  the  ether  filling  the  interspaces  everything  remains  unchanged. 
There  is,  therefore,  no  longer,  according  to  Lorentz,  a  "dielectric 
constant"  as  a  fundamental  idea,  as  with  Maxwell.  It  becomes  a 
derived  idea ;  and  one  also  sees  immediately  that  for  rapid  vibra- 
tions where  the  inertia  of  the  vibrating  charges  comes  into  consid- 
eration it  has  no  longer  any  meaning.  The  same  holds  mutatis  mu- 
tandis for  the  constant  of  magnetization. 

By  virtue  alone  of  the  ease  with  which  the  theory  of  Lorentz  ex- 
plains the  phenomena  of  dispersion  and  aberration,  a  direct  proof  of 
its  correctness  is  scarcely  necessary.  At  the  same  time  this  ought 
not  to  be  deferred. 

In  1896,  P.  Zeeman,  a  student  of  Lorentz,  discovered  a  phenom- 
enon, the  existence  of  which  Faraday  had  already  (1862)  sought 
in  vain. 

If  one  brings  a  glowing  vapor,  a  sodium  flame,  for  instance,  into 
a  strong  magnetic  field,  the  spectrum  lines  of  the  vapor  show  pe- 
culiar changes  consisting  essentially  in  a  doubling  or  trebling  of 
the  lines  according  to  the  direction  from  which  the  phenomenon  is 
viewed ;  changes  which,  according  to  the  theory  of  Lorentz,  are 
completely  predicted. 

Further,  the  Zeeman  phenomenon  permitted  the  determination  of 
the  material  masses  connected  with  the  vibrating  charges  with  a 
result  which  is  somewhat  striking:  the  vibrating  electron  is  always 
negatively  charged,  wliile  the  positive  electron  is  at  rest;  the  ratio 
of  charge  to  mass  amounts  to  iy,ooo,ooo  El.  M.  U.  per  gram;  now, 
since  a  gram  of  hydrogen,  that  is,  a  gram  valence,  contains  only 
9,650  El.  M.  U.,  the  mass  connected  with  the  vibrating  electron 
amounts  to  only  the  two-thousandth  part  of  an  atom  of  hydrogen. 
The  assumption,  almost  tacitly  introduced  originally,  that  the  whole 
ion  that  is  chemical  atom  plus  valence  charge  vibrates,  must  there- 
fore be  done  away  with;  we  must  suppose  that  the  charge  in  a  light 
omitting  molecule  has  an  independent  motion,  just  as  in  electrolytic 
deposition  at  the  electrodes  of  an  electrolytic  cell ;  and  that  the  mass 
involved  in  the  Zeeman  phenomenon  is  that  of  the  electron  itself. 

Accordingly,  a  point  of  view  is  attained  which  nearly  coincides 
zvith  the  old  assumption  of  Weber,  but,  of  course,  with  the  important 
difference  that  in  place  of  immediate  action  at  a  distance  there  has 
appeared  propagative  action  through  the  ether;  and  that  lue  now 
possess  a  fully  determinate  numerical  representation  of  the  magni- 
tude of  the  electrical  atoms.  Still  another  difference,  as  regards 
Weber,  must  be  brought  out  here.  Weber  assumed  at  random,  in 
his  theoretical  considerations,  the  positive  particles  as  the  freely 
movable  ones.  But  now,  on  account  of  the  Zeeman  effect,  we  have 
always  to  assign  this  place  to  the  negative  particles.  Moreover,  it 
has  happened  that  in  other  phenomena  in  which  electrons  come  into 
consideration  the  negative  ion  ahvays  enters  as  the  freely  movable 
one;  of  some  of  these  phenomena  we  shall  learn  hereafter.  As  to 
the  question  whence  this  remarkable  dissymmetry  originates,  we 
must  await  the  decision  of  the  future  as  to  whether  it  will  some- 
time be  possibly  to  recognize  the  free  positive  electron,  or  if,  per- 
haps, in  place  of  the  dualistic  a  unitary  conception  of  electricity  has 
to  be  adopted. 

There  soon  followed  upon  the  de\elopment,  just  sketched  in,  of 
the  electron  idea  in  the  domain  of  the  theory  of  light  a  wholly 
similar  one  in  the  domain  of  purely  electrical  phenomena. 

Physicists  for  a  long  time  had  tried  to  consider  electric  discharges 
in  gases  as  a  process  related  to  that  of  electrolysis.  It  was  W.  Giese 
who  first  lent  important  support  to  this  hypothesis  through  investi- 
gations on  conduction  in  gas  flames,  and  who  also  sought  to  explain 
conduction  in  metals  through  the  migration  of  ions. 

But  before  all,  it  was  to  the  so-called  cathode  rays  that  physicists 
now  devoted  the  greatest  attention  partly  on  account  of  the  result- 
ing discovery  of  Rontgen  rays  toward  the  end  of  1895.  Pliicker 
.md  Hittorf  were  the  first  to  study  accurately  the  peculiar  fluores- 
cence of  the  glass  walls  in  very  highly  exhausted  discharge  tubes. 
In  the  course  of  further  investigations,  in  which  E.  Goldstein  ac- 
complished so  much,  it  appeared  that  a  peculiar  kind  of  radiation 
must  be  considered ;  this  proceeds  from  the  negative  electrode,  that 
is,  the  cathode  of  the  tube,  and  on  this  account  Goldstein  proposed 
'lir  nnnie  cathode  r.Tvs.     Crookrs  attempted  to  explain  the  behavior 
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ot°  tlicsc  liiys  111  u  llKiglicIii.'  Iii-M,  llirii  licat  iiiluniN  aiul  tlicil  Mip 
poiciJ  iiicclianical  clTccts  uii  the  a»suiii|i(iuii  thai  the  i.iys  consist  of 
gas  molecules  wliich,  chariji*!  lu-Kiitivcly  at  the  caihnilc,  were  pro- 
pelled into  the  tube  after  the  iimniier  of  (lie  "electric  dancing  spheres." 
Ill  iacl,  most  of  the  observiil  plunnmciia  may  he  IciU-iably  well  in- 
terpreted on  this  liypothesis. 

More  accurate  invesiigatiniiH,  namely,  iimiirrical  tcst.s,  very  m)oh 
showed,  however,  the  insullicifticy  of  Crookes's  hypothesis,  at  lea.st  m 
its  original  form,  riicreupon,  unfortunately,  physicists  in  Germany 
"poured  out  the  child  with  the  bath";  they  discarded  the  whole 
hypothesis  because  the  entirely  special  conception  that  it  had  to  do 
with  molecules  charged  through  contact  pruxcd  false  hut  they 
were  not  in  a  position  to  furnish  anything  better  in  its  place;  the 
more  facts  were  heaped  up  the  more  problematical  became  the 
cathode  rays,  and  finally  it  went  so  far  that  it  was  considered  un- 
worthy of  a  reputable  physicist  to  occupy  himself  with  these  phe- 
nomena so  inaccessible  of  (|uantitativc  and  theoretical  treatment. 
Suddenly  there  came  of  all  enigmas  the  greatest :  the  disco-iriy  of 
llw  X-i(iys  by  Kvutgi-ii,  and  with  it  a  new  spur  to  take  in  hand  the 
solution  of  many  questions.  The  pains  taken  ought  soon  to  be 
crowned  witl>  success. 

The  investigations  of  K.  VViechert,  W.  Kaufniann  and  E.  Asclii- 
nass,  J.  J.  Thomson,  VV.  Wicn,  Ph.  Lcnard,  Th.  dcs  Coudres  all 
indicated  that  iMily  a  modification  of  Crookcs's  hypothesis  was  re- 
quired to  furnish  a  non-contradictory  explanation  of  almost  all  the 
phenomena.  One  only  needs  to  consider  the  cathode  rays  as  charged 
mass  particles,  ivltich  arc  much  smaller  titan  ordinary  atoms.  A 
whole  series  of  measurable  properties  of  cathode  rays  makes  it 
possible  to  determine  how  great  the  charge  is  on  these  particles 
per  gramme  mass.  The  result  was  somewhat  diflferent  with  different 
observers ;  it  varied  between  7  and  19  El.  M.  U.  per  gram ;  but 
in  any  case  these  numbers  lie  so  near  that  found  from  the  Zeeman 
etTect  that  one  can  unquestionably  agree  with  the  hypothesis,  first 
enunciated  by  E.  Wiechert,  that  we  have  to  do  in  both  cases  with 
the  same  particles,  namely,  the  electrons.  We  have,  therefore,  bodily 
before  us,  so  to  speak,  the  electrons  in  the  cathode  rays,  which  in 
optical  phenomena  lead  a  somewhat  hidden  existence. 

A  whole  scries  of  results  of  experiment  was  now  capable  of  ex- 
planation in  a  very  simple  manner.  Such  an  electron  flying  with 
tremendous  velocity  (according  to  the  direct  measurements  of  Wie- 
chert, Ji  to  l-i  that  of  light,  depending  on  the  applied  force)  must, 
when  it  rebounds  from  a  fixed  body,  send  out  an  electrical  wave  of 
explosive  nature  into  space,  exactly  as  a  striking  projectile  sends 
out  a  sound  wave;  we  have  valid  grounds  for  the  assumption  that 
Rontgen  rays  are  such  waves.  Furthermore,  if  the  electrons  fly 
oflf  from  the  surface  of  the  cathode,  then  they  must  have  moved  from 
within  the  cathode  to  the  surface;  that  is,  electrical  conduction  in 
metals  consists  also  in  a  migration  of  electrons.  While  in  liquid 
electrolytes  the  electron  always  appears  connected  with  a  material 
atom  as  an  "ion,"  in  metals  we  have  to  do  with  free  w-andering 
electrons.  This  electron  theory  of  metals,  of  which  we  have  to 
consider  W.  Weber  the  author,  has  recently  been  so  far  worked 
out  mathematically  by  E.  Riecke  and  P.  Drude  that  it  permits 
a  trial  at  the  hands  of  experiment;  the  number  found  for  the 
ratio  between  electrical  and  heat  conduction  in  metals  agrees 
to  a  few  per  cent,  with  those  observed ;  moreover,  the  optical  be- 
havior of  metals  seems,  so  far  as  the  observations  go,  to  stand  in 
good  agreement  with  this  theory,  and  furthermore,  it  has  been 
shown  by  Ph.  Lenard  that  through  radiation  of  ultra-violet  light  upon 
a  metal  surface  the  electrons  can  be  brought  into  such  strong  vibra- 
tion that  they  fly  off  from  the  surface  with  great  velocity  and  then 
show  a  wholly  similar  behavior  to  the  ordinary  cathode  rays  pro- 
duced by  discharges. 

Let  us  consider  finally  the  conduction  in  any  gas  that  is  made 
conducting  through  the  passage  of  Rontgen  rays  or  ultra-violet 
light  or  through  heating;  here  again  it  appears  that  an  explanation, 
free  from  objections,  of  the  numerous  results  which  have  been  ob- 
tained by  J.  J.  Thomson  and  his  students,  is  only  possible  on  the 
assumption  of  migrating  particles  in  the  gas  :  from  certain  differences 
in  the  behavior  of  the  positive  and  negative  particles  in  these  pro- 
cesses, it  appears  that  the  negative  ions  are  principally  the  free  ions ; 
most  of  these,  however,  after  a  short  migration,  are  caught  up  by 
gas  molecules,  and  loaded  by  these  lose  a  large  part  of  their  original 
mobility.  The  positive  particles  after  the  splitting  off  of  a  negative 
electron  from  the  molecule,  remain  in  a  state  of  rest.  The  point  of 
\iew  sketched  in  above  completely  ignores  the  objection  which  for- 


iiicrl)  pliyMcintH  NoiiK'tiiiic^  bclicxed  to  rcliitc  the  iun  theory  for  con- 
ducting ga»es.  Mow  can,  they  aikcd,  a  monotomic  gas,  mercury  vapor 
for  example,  dissociate  into  ions?  Into  clectrulytic  ions  certainly  not, 
but  into  a  positively  charged  ion  and  a  nenalive  electron.  Both  to- 
gether form  the  neutral  monutomic  molecule.  J.  J.  Thomson  has 
succeeded,  thniiiKh  observations  on  conducting  gases,  in  measuring 
directly  the  absolute  magnitude  of  a  single  ion,  and  there  resulted  a 
very  good  agreement  with  the  value  for  the  elemental  quantity 
mentioned  above.  It  is  to  be  added  further  that  a  nearly  equal 
value  has  been  found  by  M.  Planck  in  a  third,  completely  independent 
way,  from  the  laws  of  radiation  of  the  so-called  "black  body." 

In  all  conditions  of  aggregation,  in  electrical  and  optical  processes 
the  electrons  play  a  very  important  role;  they  are,  up  to  now,  the 
smallest  known  constituents  of  our  visible  world;  furthermore,  in 
the  absence  of  external  electrical  or  optical  evidences  that  is  the 
direct  proof  of  their  actual  existence,  their  actual  appearance  would, 
as  it  were,  form  the  keystone  in  the  logical  structure  whose  rise  I 
have  endeavored  to  exhibit  to  you ;  and  we  have  no  need  to  seek 
far  for  this  stone. 

Shortly  after  the  discovery  of  the  Rontgen  X-rays,  Becquerel 
found  that  compounds  of  uranium  send  out  continually,  without 
outside  influence,  a  kind  of  radiation  which  has  a  great  similarity  to 
Kcintgen  rays ;  and  later  G.  C.  Schmidt  showed  that  thorium  com- 
pounds send  out  similar  rays.  Further  investigations,  namely,  on 
the  part  of  M.  and  Mme.  Curie,  established  the  fact  that  these  rays 
do  not  proceed  from  the  uranium  itself,  but  from  certain  impurities 
which  may  be  separated  out  by  an  exceedingly  tedious  fractional 
process  and  finally  so  concentrated  that  they  radiate  about  50,000 
times  more  strongly  than  the  uranium.  It  appears  that  in  the  final 
product,  which  for  the  most  part  consists  of  a  salt  of  barium,  a  new 
element  is  contained  to  which  the  name  radium  has  been  given, 
though  to  be  sure  it  is  by  no  means  proven  that  it  is  just  this  new 
element  which  is  the  origin  of  the  radiation.  Now,  concerning  these 
Becquerel  rays,  which,  in  the  beginning,  were  held  to  be  closely 
related  to  Rontgen  rays,  Giesel  and  shortly  afterward  Becquerel, 
likewise  St.  Meyer  and  Schweidler,  found  them  to  be  capable  of 
deviation  with  a  magnet,  and  hence  preferably  to  be  classed  with 
cathode  rays.  After  Dorn  and  Becquerel  had  established  the  electric 
dcviability  of  these  rays  and  its  amount  had  been  measured,  although 
only  roughly,  the  velocity  and  the  charge  per  unit  mass  could  be 
calculated ;  and  the  result  was,  in  order  of  magnitude,  in  agreement 
with  the  numbers  obtained  for  cathode  rays.  From  the  latest  and 
more  accurate  experiments  of  these  physicists  a  complete  agreement 
seems  to  follow. 

Consequently,  we  have  in  the  radium  salts  a  class  of  bodies  which 
are  in  the  position  to  throw  off  electrons  without  any  outside  in- 
fluence. We  stand  before  a  perfect  riddle  as  regards  the  source  of 
energy,  likewise  of  the  whole  mechanism  of  this  phenomenon,  espe- 
eially  as  it  appears  that  here  velocities  have  to  be  treated  which  are 
nearly  equal  that  of  light;  velocities  which  we  can  reach  by  means 
of  electrical  forces,  that  is,  in  actual  cathode  rays,  only  after  over- 
coming enormous  difficulties.  Thick  lead  plates  are  radiated  through 
at  this  velocity  without  a  noticeable  loss  of  energy.  But  just  this 
behavior  of  the  electrons  at  such  tremendous  velocities  seems  suited 
to  furnish  explanations  in  connection  with  the  deepest  questions 
concerning  the  constitution  of  the  cl(?ctrons,  likewise  of  the  atoms. 
.\bove  all  it  is  possible  through  direct  measurement  to  decide  whether 
ihe  mass  of  the  electron  is  perhaps  only  "apparent,"  due  to  electro- 
magnetic actions.  The  experiinents  carried  out  up  to  the  present 
time  show  that  at  any  rate  a  considerable  fraction  of  apparent  mass 
is  present. 

And  here  we  come  upon  a  question  which  deeply  concerns  the 
structure  of  matter  in  general : 

When  an  electrical  atom  merely  by  virtue  of  its  electrodynamlcal 
properties  behaves  so  exactly  like  a  mass  particle,  is  it  not  then  pos- 
sible to  consider  all  masses  in  general  as  only  apparent?  May  we 
not  now,  instead  of  all  the  fruitless  experiments  to  explain  mechan- 
ically electrical  phenomena,  attempt  to  refer  back  mechanics  to 
electrical  processes?  Here  we  come  back  again  to  ideas  which  were 
cultivated  by  Zollner  thirty  years  ago.  and  which  have  recently  been 
taken  up  and  improved  upon  by  H.  A.  Lorentz,  J.  J.  Thomson  and 
W.  Wien.  If  all  material  atoms  consist  of  a  conglomerate  of  elec- 
trons then  their  inertia  follo'cvs  of  itself. 

For  the  explanation  of  gravitation,  the  attraction  between  unlike 
charges  must  be  assumed  somewhat  greater  than  the  repulsion  be- 
tween like  charges.     .An  expcrimcntum  criicis  would  be  the  proof  of 


April  i8,  1903. 


ELECTRICAL    WORLD     and     ENGINEER. 


651 


the  propagation  of  gravitation  tvith  time;  of  its  dependency  not  only 
upon  tlie  position,  but  also  upon  the  velocity  of  the  gravitating 
bodies. 

The  electrons  would  then  be  the  "fundamental  atoms"  sought  after 
by  so  many,  through  the  various  groupings  of  which  the  chemical 
elements  are  formed ;  the  old  dream  of  the  alchemists  would 
be  placed  strikingly  near  actuality.  It  could  be  assumed,  perhaps, 
that  among  the  innumerable  possible  groupings  of  electrons  only  a 
relatively  limited  number  are  suMciently  stable  to  occur  in  large 
quantities;  these  stable  groupings  zvould  then  be  the  chemical  ele- 
ments known  to  us.  Through  a  mathematical  treatment  of  these 
questions  it  will,  perhaps,  sometime  be  possible  to  represent  the 
relative  abundance  of  the  elements  as  a  function  of  their  atomic 
weights  and  to  solve,  perhaps,  many  other  riddles  of  the  periodic 
system  of  the  elements. 

If  from  the  earth  we  throw  a  glance  about  the  universe  we 
see  many  phenomena  to  which  physicists,  not  without  prospect 
of  results,  have  sought  to  apply  the  electron  theory ;  among  these 
belong  the  sun's  corona,  the  tails  of  comets  and  the  northern  lights. 

While  much  of  what  has  just  been  said  may  appear  somewhat  too 
hypothetical,  yet  so  much  clearly  follows :  that  the  electrons,  these 
petty  particles  whose  magnitude  is  to  that  of  a  bacillus  as  that  of  a 
bacillus  to  the  whole  earth,  and  whose  properties  we  are  still  able 
to  measure  with  the  greatest  precision,  form  one  of  the  most  im- 
portant- constituents  of  our  whole  world  structure. 


Effect  of  High  Potential  Discharge  on  Mica  Insulation. 


FIG.    I. — DIAGRAM    OF 
APPARATUS. 


By  John  Harden. 

IN  a  paper  in  the  Transactions  of  the  American  Institute  of  Elec- 
trical Engineers,  1892,  p.  1162,  Mr.  W.  S.  Andrews  shows  that 
mica  loses  its  insulating  properties  if  it  is  dipped  in  oil,  or  if 
oil  is  put  on  it.  He  states  that  a  thin  sheet  of  mica  which  would 
stand  in  air  a  potential  of  10,000  volts  alternating,  dipped  in  oil  it 
breaks  down  at  4,000  or  5,000  volts.  One  might  suppose  that  a 
change  in  the  surface  of  the  mica  takes  place,  but  that  this  is  not 
the  case,  the  following  experiment  shows.  Mr.  Andrews  used  an 
apparatus  represented  in  Fig.  i. 

In  the  vessel,  A,  containing  oil,  two  rods, 
B  and  C,  are  dipped.  The  rods  are  insulated 
by  the  piece  of  rubber,  D.  The  brass  rod,  B, 
is  sharply  pointed,  while  the  rod,  C,  ends  in  a 
brass  disc.  Between  the  two,  sheets  of  mica, 
M,  are  placed  between  point  and  disc,  sup- 
ported by  a  steady  pressure  of  the  brass  rods. 
Rods  B  and  C  are  connected  with  the  terminals 
of  a  step-up  transformer.  The  mica  had  in 
one  case  a  thickness  of  .002  in.  and  withstood 
a  pressure  of  8,000  volts  with  no  oil  in  the 
vessel.  When  a  drop  of  oil  was  put  at  the 
point,  B,  or  oil  was  poured  in  the  vessel,  the 
insulation  broke  down  at  about  5,000  volts. 
I  tried  this  experiment  in  order  to  find  the  explanation  of  the 
phenomena,  and  obtained  the  following  result.  No  change  in  the 
material  of  the  dielectric  took  place,  except  that  if  a  spark  is  passed 
through  the  oil,  the  insulating  property  of  the  oil  will  drop,  as  it 
will  be  carbonized  through  the  heating  effect  of  the  spark,  and  small 
particles  of  carbonized  oil  act  as  a  bridge  for  the  electric  discharge. 
While  no  change  was  observed  on  the  surface  of  the  mica,  there 
was  a  change  in  the  current  density  per  unit  of  surface  of  the  mica, 
and  this  is  characteristic  of  all  dielectrics  if  dipped  in  oil.  This 
phenomenon  can  be  explained  in  the  following  way : 

Referring  to  Figs.  2  and  3.  if  a  sheet  of  mica  is  placed  between  the 
point  and  the  disc,  and  an  electric  charging  apparatus  is  so  connected 
that  a  high-potential  difference  is  maintained  between  the  point  and 
the  disc,  if  the  point  has  the  sign  plus,  a  radial  discharge  takes 
place  from  the  point  to  the  edge  of  the  mica  if  no  hindrance  is  op- 
posed. This  energy  of  the  discharge  is  transformed  into  heat  so  that 
the  mica  becomes  hot.  Since  the  discharge  coming  from  the  point  has 
always  the  same  sign,  the  particles  repel  each  other,  and  the  dis- 
charge is  spread  over  the  whole  surface.  This  distribution  of  the 
electric  charge  on  the  surface  of  the  dielectric  is  combined  with  a 
fall  of  potential  over  unit  of  surface :  or  in  other  words,  the  electric 
pressure  per  unit  surface,  dc  df  is  less. 

If  a  drop  of  oil  is  now  placed  on  the  plate,  the  oil  will  be  driven 


out  in  a  cup  shape  all  around  the  point,  as  indicated  in  Fig.  3.  The 
walls  of  the  cup  made  by  the  oil  concentrate  the  discharge  all  around 
the  point,  so  that  the  electric  pressure  per  surface  unit  in  the  neigh- 
borhood of  the  point  will  be  higher.  Suppose  that  the  mica  thus 
breaks  down  at  6,000  volts ;  if  no  oil  is  placed  on  the  surface,  the 
discharge  will  be  distributed  over  the  whole  plate,  so  that  a  potential 
difference  of  10,000  volts  on  the  terminals  of  the  transformer  will 
be  necessary  to  make  the  pressure  per  unit  surface  equal  to  that 
when  6,000  volts  are  used  with  oil.  If,  however,  oil  is  on  the  plate, 
or  the  plate  is  dipped  in  oil,  so  that  no  distribution  of  the  discharge 
can  take  place,  the  potential  fall  will  be  less.  The  dielectric  will  then 
lirenk  down  at  6,000  volts,  this  voltage  being  present  both  at  the 
terminals  and  at  the  points. 

In  order  to  prove  this,  I  took  a  sheet  of  mica  1-32  in.  thick  and 


F1G.<.    2  A.VD  3. — EFFECTS  OF  HIGH-POTENTIAL  DISCHARGES  ON    MICA. 

placed  it  between  the  terminals  of  a  spark  coil.  The  terminals  were 
in  the  form  of  a  point  and  a  disc.  The  mica  was  quite  free  from 
oil.  The  potential  difference  of  the  spark  coil,  was  increased  until 
the  insulation  just  stood  the  pressure  without  breaking  down.  In 
this  case  thick  radial  discharge  was  observed  going  from  the  point 
to  the  edge  of  the  mica.  Next,  a  circle  of  oil  was  spread  around 
the  brass  point,  and  with  no  change  of  potential  difference  in  the 
spark  coil.  The  inner  diameter  of  the  oil  circle  was  about  Y^  in. 
After  the  circuit  was  closed,  the  insulation  broke  down.  It  was 
observed  that  the  insulation  could  be  broken  down  at  a  much  lower 
potential  difference  between  point  and  disc,  with  the  oil  circle  than 
without  it.  The  same  phenomenon  took  place  if  paraffine  or  stearine 
was  used  instead  of  oil. 

If  a  drop  of  oil  was  placed  right  under  the  brass  point,  a  forcing 
up  of  the  oil  around  the  point  could  be  observed.  One  appeared 
as  if  the  oil  was  vaporized,  and  the  vapor  increased  the  capacity 
of  the  conductor  around  the  brass  point.  To  test  this  a  circle  of 
sealing  wax  was  used  instead  of  oil.  In  this  case  the  insulation 
broke  down  long  before  the  sealing  wax  could  be  melted  by  the  dis- 
charge, showing  that  a  vapor  was  not  necessary  to  cause  the  insula- 
tion to  break  down.  A  lower  potential  difference  would  break  down 
Ihe  insulation,  if  a  ring  of  sealing  wax  was  placed  around  the  dis- 
charging point  instead  of  oil.  The  explanation  of  this  appears  to  be 
that  the  oil  circle  is  driven  out  by  the  discharge,  so  that  the  surface 
is  larger  when  oil  is  used  than  when  sealing  wax  is  used. 

Another  investigation  showed  that  the  theory  of  the  concentration 
of  the  electric  discharge  around  the  point,  by  the  wall  of  the  oil 
or  sealing  wax,  is  a  correct  one.  The  experiment  was  made  in  the 
following  way : 

\  semi-circle  of  paraflfine  or  sealing  wax  was  placed  as  in  Fig.  4. 
In  this  case  the  insulation  did  not  break  down,  but  the  discharge 


FIGS.  4   AND  5. — EFFECTS   OF   HIGH-POTENTIAL  DISCHARGES  ON    MICA. 

was  driven  out  through  the  opening  in  the  circle,  as  shown  in  the 
sketch.  Without  a  change  of  potential  difference  in  the  spark  coil, 
the  circle  assumed  a  wall  shape,  as  in  Fig.  5,  when  the  insulation 
broke  down  in  the  farthest  corner,  x,  showing  that  the  electric  pres- 
sure was  highest  at  this  point.  This  is  a  result  of  the  electric  re- 
pulsion of  discharges  of  the  same  signs. 

It  was  early  observed  that  a  sheet  of  varnished  paper  under  the 
same  electric  pressure  acts  the  same  when  placed  in  oil  or  in  air. 
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the  clYicl  of  iliHcliarging  on  vurnittlicil  paper  being  tlius  dilfcreiU 
from  llie  efl'ect  on  mica.  Tliis  is  rarity  cxplaincil  on  the  grounds 
set  forth  above.  Tlie  disiribiition  of  the  discliargc  causes  a  heat 
elTect  on  the  surface  of  the  varnished  paper,  the  varnish  melts  and 
nets  like  a  ring  of  mehed  scahng  wax  on  tlic  paper.  In  this  case  ;i 
drop  of  oil  made  no  difference,  since  the  electric  pressure  per  unit 
surface  was  already  suflicirntly  high  to  break  down  the  paper.  In 
other  words,  the  density,  <!<•  :  <//  was  high  enough  to  luoak  down 
the  insulation. 

Investigation  with  sealing  wa.x  on  varnished  paper  gave  (|uite  the 
same  result  as  on  mica.  Varnished  paper  thus  breaks  down  with  a 
lower  potential  difference  than  a  like  sheet  of  mica,  and  this  when 
the  insulating  property  of  varnished  paper  exactly  C(|unls  that  of  mica. 

The  result  of  the  whole  investigation  goes  to  show  that  a  solid 
insulation  combined  with  mica  in  condensers  or  similar  apparatus, 
would  be  most  effective  without  the  use  of  oil.  The  details  of  the 
apparatus  would,  however,  be  more  complicated  in  this  case,  but  a 
good  insulating  jelly  would  serve  the  same  purpose  without  making 
the  repair  of  the  apparatus  difficult.  Air  bubbles  in  the  insulation 
must  be  avoided,  because  the  discharge  will  always  pass  through 
an  air  bubble. 

Parallel  Operation  of   Direct  Connected  Alternators. 


also  have  been  overcome  by  unbalancing  the  fly  wheels.  Such  an 
expedient,  however,  could  hardly  be  considered  good  engineering, 
and  while  it  would  accomplish  the  desired  result,  should  not  be 
resorted  t(j  without  first  making  the  most  careful  calciilatmns  as  to 
the  streiiKili  of  the  wheel  and  its  factor  of  safety. 


Annual  (lonvcniion  of  the  Iowa   tlcctritai  Associaiicn. 
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Some  experiments  made  la.st  year  (see  issue  of  September  13, 
igo2)  demonstrated  that  the  successful  operation  in  nuiltiple  of 
alternators  directly  connected  to  Corliss  engines  is  dependent 
upon  the  frequency  of  the  oscillation  which  results  from 
the  synchronizing  power  of  the  generators,  in  combination  with 
the  moments  of  inertia  of  the  revolving  parts  of  the  unit.  It  was 
found  that  when  a  balance  existed  between  these  two  factors  an 
equilibrium  results  which  is  most  difficult  to  maintain.  Also,  that 
when  the  effect  of  the  moments  of  inertia  predominated  the  fre- 
quency of  the  oscillation  is  decreased,  and  when  the  synchronizing 
power  predominated  the  frequency  increased. 

During  the  past  year  we  have  discovered  that  successful  operation 
may  also  depend  upon  the  amplitude  of  the  oscillation,  which  in 
turn  has  been  found  to  be  dependent  upon  the  sensitiveness  of  the 
governor,  the  number  of  cylinders  of  the  engine  and  the  dampening 
effect  of  the  generator  field.  The  more  sluggish  the  governor,  the 
fewer  the  cylinders  and  the  greater  the  dampening  effect  of  the 
field  producing  an  oscillation  of  minimum  amplitude,  so  it  now 
appears  that  successful  operation  depends  upon  both  the  frequency 
of  the  oscillation  and  its  amplitude,  both  of  which  are  dependent 
upon  the  component  effects  of  the  characteristics  of  the  generator 
and  engine.  We  are,  therefore,  compelled  to  admit  that  it  is  im- 
possible to  design  a  generator  to  operate  successfully  in  multiple 
unless  the  characterictics  of  the  engine  to  which  it  is  to  be  con- 
nected are  known,  and  vice  versa. 

Furthermore,  the  old  stereotyped  phrase  of  engine  specifications, 
which  states  that  the  variation  in  angular  velocity  shall  not  exceed 
a  certain  limit,  must  be  entirely  disregarded;  for  if  the  generator 
is  not  so  designed  as  to  conform  to  the  characteristics  of  the  engine, 
the  generators  will  build  up  and  multiply  any  variation  in  angular 
velocity  of  the  engine  until  a  point  is  reached  where  they  will  go 
out  of  step.  Therefore,  to  be  consistent  with  intelligent  engineering, 
it  is  necessary  to  treat  the  design  of  the  unit  as  a  whole,  predeter- 
mining the  frequency  and  amplitude  of  the  oscillation.  It  is.  how- 
ever, safe  to  state  that  ninety-nine  units  out  of  a  hundred  will  suc- 
cessfully operate  in  multiple  if  the  fields  of  the  generators  are 
properly  provided  with  dampening  devices,  as  it  would  only  be  in 
the  case  of  units  having  excessively  light  wheels  that  satisfactory 
results  could  not  be  obtained;  but  since  the  proof  of  the  pudding  is 
ii  the  after  effects,  it  may  be  interesting  to  state  that  the  two  units 
considered  in  an  article  in  this  journal  under  date  of  September  13, 
the  variation  in  angular  velocity  of  which  was  then  analyzed  have 
had  their  faults  rectified  by  placing  dampening  devices  upon  the 
pole  pieces  of  the  fields,  so  that  they  now  run  more  perfectly  in 
multiple  than  any  two  units  ever  observed  by  the  writer.  This 
opinion  is  based  upon  the  fact  that  the  two  units  operate  perfectly 
without  the  aid  of  any  friction  device  upon  the  governors,  which  are 
permitted  to  run  free. 

In  this  particular  case  the  characteristics  of  the  generators  and 
engines  produced  an  equilibrium  or  balance  of  unity  which,  the 
writer  does  not  hesitate  upon  being  put  on  record  as  stating,  could 


Tllli  Iowa  hiecirical  Association  held  its  annual  cijiivention 
this  year  at  Davenport,  Iowa,  April  8  and  9.  This  is  one 
of  the  best  of  the  State  electric  light  associations,  as  shown 
by  the  number  of  central  station  men  in  attendaiue.  About  thirty 
Iowa  central  station  companies  were  represented.  The  first  session 
was  held  Wednesday  morning,  April  8.  President  VV.  J.  Greene,  of 
Cedar  Kajjids,  called  the  meeting  to  qrder  and  .Secretary  W.  5. 
I'orier,  of  hlldora,  read  the  minutes  of  the  last  meeting  and  execu- 
tive committee  meeting.  President  Greene  made  a  short  address 
in  which  he  said  that  the  objects  of  the  association  were  to  promote 
the  common  interests  of  its  members  by  coming  together  and  dis- 
cussing station  topics  and  exchanging  ideas  and  experiences,  and  in 
gathering  data.  In  his  opinion,  the  membership  of  the  association 
should  include  not  less  than  100  central  station  companies.  The 
work  of  the  association  had  been  organized  according  to  the  plan 
of  having  certain  members  each  investigate  specially  certain  par- 
ticular subjects  and  collect  data  on  them.  This  had  worked  well 
and  resulted  in  the  compilation  of  considerable  valuable  information, 
lie  thought  the  idea  could  be  carried  still  further  to  advantage. 
For  example,  he  had  been  collecting  the  results  of  tests  made  by 
\arious  companies  on  different  makes  of  meters,  showing  the  number 
defective  when  new  and  the  number  defective  after  a  period  of  use. 

No  definite  details  were  given,  but  further  figures  were  promised 
for  the  next  meeting,  and  the  subject  was  cited  as  an  example  of 
how  companies  might  compare  notes  as  a  guide  in  purchasing  ap- 
paratus, and  eliminating  poor  supplies.  Among  recent  features  of 
interest  to  the  central  station  owner  as  being  likely  to  broaden  their 
field  were  mentioned  the  Nernst  and  mercury  vapor  lamps  and  the 
Bremer  arc  lamp. 

Treasurer  George  S.  Carson,  of  Iowa  City,  made  his  report,  show- 
ing receipts  during  the  year  of  6429.40  and  a  balance  of  $169.20. 
A  nominating  committee  was  appointed  to  report  the  ne.xt  day. 

Mr.  W.  S.  Porter,  owner  of  the  Eldora  Electric  Light  Company, 
made  a  report  on  the  price  received  for  street  arc  lighting  by  various 
companies  in  the  State.  He  had  received  particulars  from  77  com- 
panies in  Iowa  and  the  results  had  been  put  in  tabular  form  showing 
the  price  received  for  street  lighting  reduced  to  a  kilowatt-hour 
basis,  the  cost  of  fuel,  and  kind,  number  of  years'  term  of  contract, 
number  of  hours  lamps  were  in  service,  kind  and  capacity  of  lamps 
used  and  price  per  month.  The  report  show-ed  that  the  price  paid 
per  ton  for  coal  varies  all  the  way  from  $1  to  $3.50,  according  to  the 
distance  from  the  mine  and  the  quality  used.  Figured  on  a  kilowatt- 
hour  basis,  the  lowest  price  received  for  street  arc  lighting  is  .033 
per  kw-hour  and  the  highest  price  .177.  Out  of  the  77  companies, 
ig  are  using  alternating-current  series  enclosed  arcs  in  whole  or  in 
part.  Fifteen  of  these  use  the  alternating-current  series  arc  lamp 
exclusively  for  street  lighting.  Thirteen  small  companies  are  using 
alternating-current,  qonstant-potential  arcs.  Direct-current  series 
open  arcs  still  are  in  the  large  majority,  as  would  be  expected. 
The  remainder  is  divided  among  enclosed  series  arcs  and  direct- 
current,  constant  potential  arcs.  The  figures  will  prove  of  consider- 
able value  to  the  members  in  the  renewal  of  city  contracts,  as  it  puts 
definite  figures  in  their  hands  as  to  what  is  being  done  in  77  towns 
in  the  State.  One  of  the  greatest  troubles  members  of  the  association 
have  had  in  renewing  city  contracts  in  the  past  has  been  the  ignor- 
ance of  city  councils  as  to  the  prices  generally  paid  elsewhere  for 
street  lighting.  Some  of  the  very  low  figures  are  usually  brought 
up  on  such  occasions,  and  the  central  station  manager  cannot  be 
too  fully  equipped  w-ith  data.  This  report  will  be  published  in  full 
in  the  association  proceedings  to  which  members  are  entitled.  A 
report  on  street  lighting  by  incandescents,  giving  the  price  received 
and  other  particulars  was  also  presented  in  an  incomplete  form,  and 
is  to  be  completed  in  time  for  the  published  proceedings. 

WEDNESDAY    AFTERNOON    SESSION. 

The  Wednesday  afternoon  session  was  opened  by  a  discussion 
of  the  report  on  street  lighting  data.  Mr.  D.  F.  McGee,  of  Red 
Oak,  asked  for  an  expression  of  opinion   from  the  members  as  to 
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whether  there  was  really  any  profit  in  street  lighting  at  the  rates 
given  for  most  places  on  the  list. 

Mr.  N.  J.  Higley,  of  Burlington,  thought  the  price  for  street 
lighting  should  be  governed  by  the  price  of  coal.  When  most  of 
these  prices  were  made  coal  was  very  low.  It  had  since  gone  up 
and  higher  prices  are  likely  to  prevail. 

Mr.  W.  S.  Porter,  of  Eldora,  outlined  the  form  of  report  he  had 
asked  in  compiling  this  street  lighting  data.  His  plant  pays  $1.65 
a  ton  for  fuel,  has  a  nine-year  contract,  gave  in  the  year  2,125  hours 
of  lighting  service,  and  operates  27  direct-current,  lo-amp.  open 
series  arc  lamps  at  a  price  of  $5.64  per  lamp  per  month.  The  receipts 
were  .059  per  kw-hour  at  the  switchboard  and  .063  per  kw-hour  at 
the  lamp.  The  lamp  hours  were  54,187;  percentage  of  lamp  outage, 
6-10;  globes  broken,  23. 

Mr.  R.  E.  Lee,  of  Ciariiida,  wanted  to  know  if  he  considered 
.063  per  kw-hour  at  the  lamp  terminals  a  good  price. 

Mr.  Porter  said  the  plant  was  not  losing  money.  That  was  about 
all  he  could  say.  Mr.  D.  F.  McGec  thought  the  price  too  low  on 
75  per  cent,  of  the  list.  Prof.  G.  W.  Bissell,  of  Iowa  State  College, 
Ames,  said  he  had  observed  that  the  prices  obtained  for  street  light- 
ing in  small  towns  averaged  less  than  in  large,  which  was  contrary 
to  what  one  would  expect  from  the  general  rules  of  economic  pro- 
duction and  the  wholesale  price  of  goods  as  compared  to  the  retail. 

Mr.  Walsh,  of  Davenport,  spoke  of  the  unreliability  of  figures 
given  out  by  municipal  plants  on  cost  of  lighting. 

Mr.  Geo.  S.  Carson,  of  Iowa  City,  said  that  the  cost  per  kilowatt- 
hour  depended  in  any  plant  very  much  on  the  load  that  plant  carried 
in  proportion  to  its  capacity.  In  a  lightly  loaded  plant,  the  cost 
was  high. 

Mr.  Austin  Burt,  of  Cedar  Falls,  in  speaking  of  the  difficulty 
sometimes  experienced  in  changing  from  open  to  enclosed  arcs,  be- 
cause of  the  apparent  lower  candle-power  of  the  enclosed  arc  to  a 
casual  observer,  said  that  when  he  originally  changed  from  open 
to  enclosed  arcs  he  used  inner  globes  of  ground  glass,  as  is 
usual.  There  was  some  dissatisfaction  on  the  part  of  members  of 
the  council  until  the  globes  were  changed  to  clear  glass,  so  that  the 
dazzling  effect  of  the  open  arc  was  secured,  and  everyone  was  ap- 
parently satisfied. 

Mr.  Walsh,  of  Davenport,  mentioned  a  case  his  company  (the 
Davenport  Gas  &  Electric  Company)  had  in  court  in  which  the 
City  of  Davenport  brought  suit  against  the  company  to  force  them 
to  change  from  direct-current  open  to  alternating-current  enclosed 
arcs  on  their  city  contract.  The  court  decided  after  hearing  the 
testimony  of  experts  brought  in  by  both  sides  that  the  City  of 
Davenport  was  getting  as  good  a  light  as  the  electrical  industry  had 
to  offer.  The  testimony  of  the  city  electricians  of  Chicago  and  St. 
Louis  was  brought  in,  in  defense  of  the  company. 

Mr.  T.  W.  Kelley,  of  the  People's  Light  Company,  Davenport, 
without  venturing  an  opinion  as  to  the  relative  merits  of  open  and 
enclosed  arcs,  thought  that  the  Davenport  case  in  court  did  not 
really  decide  anything  because  it  was  simply  the  opinion  of  a  judge 
who  knew  nothing  of  technical  matters  formed  through  the  hearing 
of  testimony  of  experts  paid  by  either  side.  After  a  somewhat  heated 
discussion  fff  the  value  of  the  court's  opinion  in  this  case,  Mr. 
Austin  Burt  summed  up  the  matter  by  saying  that  while  the  open, 
direct-current  arc  gave  the  most  light  for  the  power  expended,  the 
alternating-current,  enclosed  arc  was  the  best  for  street  illumination 
because  of  the  better  diffusion  and  distribution,  and  the  lower  cost, 
everything  considered,  at  which  it  could  be  produced  in  connection 
with  commercial  lighting. 

President  W.  J.  Greene,  of  Cedar  Rapids,  said  that  his  company 
was  gradually  working  from  direct-current  open  to  enclosed  alter- 
nating-current series  arcs.  In  testing  the  relative  street  illumination 
from  the  two  kinds,  both  lamps  had  been  installed  on  the  street, 
so  that  every  other  lamp  was  enclosed,  and  every  other  open.  The 
relative  illumination  obtained  between  lamps  was  determined  by  a 
rough  oiled  paper  photometer  moved  along  the  street  until  the  point 
of  equal  illumination  was  determined.  This  demonstration  was 
for  the  benefit  of  the  city  officials. 

Mr.  H,  T.  Fiske,  of  Muscatine,  then  read  a  paper  on  the  "Main- 
tenance and  Operation  of  a  Central  Station  Using  Steam  Power." 
This  paper  was  mainly  a  concise  statement  of  the  necessity  of  keep- 
ing regular  records  of  coal  consumed,  water  evaporated,  and  kilo- 
watt output.  Systematic  records  were  absolutely  necessary  if  an 
intelligent  knowledge  of  where  there  was  room  for  improvement 
was  to  be  obtained.     He  enlarged  especially  nn  keeping  a  record  of 


water  evaporated  per  pound  of  coal  in  order  that  a  check  could  be 
had  on  the  quality  of  coal  and  on  the  performance  of  the  firemen. 

Mr.  Austin  Burt  said  that  his  company,  at  Cedar  Falls,  was 
evaporating  4.5  pounds  of  water  per  pound  of  Iowa  coal  and  this 
meant  at  former  normal  prices  for  coal  a  cost  of  i6j/j  to  17  cents  per 
1,000  gallons  evaporated.  At  recent  abnormal  prices,  it  meant  30  to  40 
cents  per  1,000  gallons.    This  was  by  water  meter  measurements. 

Prof.  Bissell  said  that  tests  carried  on  in  a  boiler  plant  at  his  in- 
stitution and  verified  by  the  results  in  the  city  lighting  plant  at 
Ames  showed  that  the  lowest  priced  (Polk  County)  Iowa  coal 
that  they  could  obtain  was  the  niost  economical,  as  it  not  only  gave 
the  most  heating  value  for  the  money  expended,  but  was  of  higher 
heat  value  than  some  of  the  coal  imported  from  Illinois. 

Mr.  George  S.  Carson,  of  Iowa  City,  read  a  paper  on  "Maintenance 
and  Operation  of  a  Central  Station  Using  Water  Power."  He  gave 
a  brief  description  of  the  plant  of  the  Iowa  City  Electric  Light 
Company  on  the  Iowa  River,  about  three  miles  from  town.  It  is  a 
water  power  plant  with  an  auxiliary  steam  plant  using  high-speed 
steam  engines.  "W.  H.  C."  voltage  regulators  are  used.  Such 
regulators  are  considered  essential  if  lights  and  motors  are  run 
from  the  same  circuits.  Separate  step-down  transformers  are  used 
at  consumers'  premises  for  motors  and  lights,  in  order  to  keep  down 
voltage  variations.  The  transmission  line  is  two-phase,  2,000-volt. 
Barbed  wire  is  strung  two  ftet  above  the  transmission  line  for 
lightning  protection.  The  cost  of  this  water  power  plant  with  steam 
auxiliary  complete,  together  with  transmission  and  distribution 
system  and  transformers  was  about  $275  per  horse-power. 

Mr.  Austin  Burt  said  that  the  cost  of  his  company's  new  steam- 
driven  plant,  with  distribution  system  and  transformers,  was  less 
than  half  that  figure,  or  about  $125  per  horse-power. 

After  adjournment  many  of  the  delegates  visited  the  sub-station 
of  the  People's  Light  Company  in  Davenport,  which  gets  its  power 
from  a  hydraulic  plant  across  the  river  in  Moline.  The  plant  of 
the  Davenport  Gas  &  Electric  Company  was  also  visited. 

THURSDAY    MORNING   SESSION. 

At  the  opening  of  the  Thursday  morning  session  an  invitation  was 
extended  by  the  government  authorities  and  the  Tri-City  Railway 
Company  to  visit  the  Rock  Island  Arsenal  by  special  car. 

The  first  report  to  be  taken  up  was  that  of  Mr.  D.  F.  McGee, 
giving  "Data  on  City  Pumping."  The  information  collected  by  Mr. 
McGee  showed  that  twenty  electric  light  companies  in  Iowa  are 
doing  city  pumping  for  water  works  and  of  these  five  are  doing  it 
with  electrically-operated  pumps.  Nine  of  these  stations  pump  at  a 
flat  rate  of  so  much  per  month.  Ten  have  a  minimum  rate  with  a 
measured  rate  for  all  pumping  over  a  certain  daily  maximum.  One 
pumps  at  a  regular  rate  of  so  much  per  gallon.  The  various  in- 
formation was  compiled  in  tabular  form,  which  gives  some  insight 
into  the  conditions  in  each  case.  Mr.  McGee  thought  that  "many 
members  were  either  inexperienced  in  this  class  of  work  or  were 
unable  to  secure  definite  information  as  to  cost  of  doing  it  when 
they  made  their  contracts  for  pumping.  "As  a  result,  we  are  doing 
it  at  a  loss.  Our  company  was  one  of  the  first  in  the  State  to 
attempt  to  do  city  pumping  with  electric  power.  We  have  been 
successful  in  saving  money  for  the  city,  but  our  margin  of  profit, 
after  figuring  up  cost  of  fuel  and  other  expenses,  interest  on  invest- 
ment and  depreciation,  has  not  been  very  large.  We  furnish  day 
power  service  and  operate  a  heating  plant ;  have  a  large  standpipe 
and  can  pump  water  at  most  convenient  times." 

The  rate  at  Red  Oak  is  $125  per  month  minimum,  with  4  cents 
per  gallon  additional  for  all  in  excess  of  100,000  gallons  each  day. 
The  pumps  work  against  100  lbs.  pressure,  drawing  from  open 
wells.  Allowing  6  per  cent,  interest  and  6  per  cent,  depreciation  on 
apparatus,  the  rate  received  worked  out  practically  at  about  4  cent* 
per  kw-hour.    The  saving  to  the  city  was  $1,800  to  $2,000  per  year. 

Mr.  A.  W.  Zahm,  of  Mason  City,  said  his  company  had  been 
recently  figuring  with  the  city  on  doing  the  pumping,  as  the  city's 
apparatus  was  in  need  of  replacement.  It  was  now  costing  the  city 
8  cents  per  1,000  gallons  to  pump  from  a  deep  well  and  then  to  a 
standpipe. 

Mr.  George  S.  Carson,  reporting  on  the  subject  of  lamp  testing, 
said  that  arrangements  had  been  made  with  the  electrical  department 
of  Iowa  State  College,  Ames,  whereby  energy  consumption  and 
candle-power  tests  would  be  made  at  $1  per  dozen  on  lamps  delivered 
at  the  college.  Without  some  kind  of  checking-up  test  on  lamps 
purchased,  companies  were  groping  in  the  dark.  Prof.  Bissell,  of 
.A.mes,  spoke  a  few  words  of  explanation  regarding  the  lamp  tests. 
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'I'lu-y  cimsisii'il  ol  luciiMirmg  tlie  iuimii  liuiuuiil.il  candle  injwci 
ami  the  crul-i)n  caiulle-powcr,  together  witli  the  walls  consumed  at 
raiid  voltage.  Special  tests  could  be  arrainjid  lui  at  special  price. 
He  said  the  engineering  department  ol  Iowa  Stale  College  would 
be  glad  to  undertake  the  work  ol  testing  for  central  stations  of  the 
State. 

Mr.  G.  C.  Gardner,  of  the  Mt.  Vernon  Mleclric  Light  Company, 
told  of  his  experience  in  pulling  in  meters,  lie  put  in  meters  on 
all  customers  Inst  fall  (he  would  not  recommend  the  fall  as  the 
best  time,  however)  and  where  before  they  ha<l  been  carrying  15  to  20 
amp.  alternating-current  load  from  i  to  5  A.  M.,  they  now-  had  only 
aj/j  to  3  amp.  during  that  lime.  They  had  lost  but  few  customers, 
saved  a  lot  of  coal  and  saved  on  lamp  renewals. 

A  number  of  members  compared  practice  as  to  meter  rentals. 
Some  rent  meters  at  15  to  25  cents  each  per  month,  and  others  sell 
the  meters  to  the  customers,  .agreeing  to  buy  ilicm  back  upon  dis- 
continuance of  service. 

.Mr.  A.  \V.  Zahm  carries  a  blanket  insurance  policy  on  all  meters 
and  arc  lamps.  Mr.  D.  "F.  McGee  also  advocated  such  a  blanket  fire 
insurance  policy. 

In  response  to  a  question  as  to  the  legality  of  charging  a  minimum 
rate  per  month,  Mr.  George  S.  Carson  said  that  there  was  no  reason 
why  a  "readiness  to  serve"  investment  should  not  be  considered, 
and  this  had  been  legally  established  in  a  suit  brought  by  the  Xcw 
York  Edison  Company. 

President  Greene  said  that  tlic  Cedar  Rapids  franchise  ordinance 
permitted  a  mininnmi  rate.  Mr.  R.  E.  Lee,  of  Clarinda,  said  that  the 
Clarinda  ordinance  recognized  and  specified  a  minimum  rate.  Mr. 
George  S.  Carson,  returning  to  the  subject  of  lamp  testing,  said  that 
it  must  not  be  forgotten  that  it  is  light  that  the  company  is  selling, 
and  that  the  efficiency"  of  the  lamps  was  important.  Mr.  T.  F. 
Kelly,  of  Davenport,  said  the  Nernst  lamp  had  been  found  very 
efficient,  but  the  cost  of  renewals  so  far  was  rather  high. 

Mr.  Austin  Burt  gave  some  data  on  his  company's  new  plant. 
The  plant  at  Waterloo  was  designed  to  furnish  light  and  power 
in  Waterloo  and  also  to  supply  Cedar  Falls  as  a  sub-station,  over 
7.4  miles  of  io,ooo-volt  line.  The  voltage  of  10,000  had  been  selected 
because  it  involved  only  the  use  of  standard  apparatus  and  made 
it  possible  to  reach  out  further  than  Cedar  Falls.  Three  General 
Electric.  7S-kw  transformers  were  at  each  end  of  the  transmission 
line.  The  pole  line  was  mainly  Idaho  cedar  poles  40  ft.  long,  with 
7-in.  tops.  They  were  set  from  90  to  110  ft.  apart.  The  40-ft.  poles 
cost  $9.70  and  the  60-ft.  poles  $14.10  each.  The  cost  of  pole  hauling, 
setting  and  gaining  for  the  cross  arms  averaged  $2.75  per  pole. 
This  high  cost  was  because  part  of  the  route  was  off  the  highway  on 
soft  ground.  The  conductors  were  No.  6  bare  copper  wire  on  Locke 
No.  I,  15,000-volt  glass  insulators.  The  cross  arms  were  braced 
on  one  side  with  an  iron  brace.  The  wires  formed  a  28-in.  triangle. 
The  cost  of  the  transmission  line  was  $Soo  per  mile.  As  a  temporary 
expedient  while  awaiting  some  of  the  10,000-volt  apparatus,  power 
was  being  transmitted  over  this  line  at  2,300  volts  with  400  volts 
line  loss,  which  was  compensated  for  by  induction  regulators  at 
each  end  and  by  a  boosting  transformer,  which  consisted  of  an 
ordinary  2,200  to  220- volt  transformer  with  its -secondary  in  series 
with  the  2,200-volt  mains. 

President  W.  J.  Greene,  of  Cedar  Rapids,  read  a  short  paper  on 
the  "Necessity  of  Grounding  Secondary  Circuits."  He  gave  a  short 
summary  of  the  actions  by  various  bodies  that  led  up  to  the  recom- 
mendation of  grounding  all  low-tension  circuits  in  the  National 
Code  rules.  The  Cedar  Rapids  Electric  Light  &  Power  Company 
at  first  tried  grounding  on  only  part  of  its  transformer  secondary 
circuits.  It  was  found  that  if  anything,  contrary  to  expectations, 
there  was  less  trouble  from  breaking  down  of  transformers  on  the 
grounded  than  on  the  non-grounded  circuits.  All  his  company's 
secondary  circuits  were  now  grounded  with  a  copper  plate  in  a 
bed  of  charcoal  5  to  10  ft.  deep.  In  conclusion,  he  said  it  was  hard 
to  understand  why  companies  still  fail  to  take  advantage  of  this  sure 
method  of  securing  absolute  safety  of  consumers  from  dangerous 
high-voltage  shocks.  He  urged  all  who  had  not  done  so  to  begin 
the  work  of  grounding  at  once. 

FINAL  SESSION,   THURSDAY  P.    M. 

A  short  executive  session  was  held  Thursday  afternoon,  and  officers 
for  the  ensuing  year  were  elected  as  follows :  President,  D.  F. 
McGce,  Red  Oak;  vice-president,  W.  L.  Bowers,  Davenport;  sec- 
retary, W.  S.  Porter,  Eldora ;  treasurer,  Rufus  E.  Lee,  Clarinda. 
Executive  Committee — The  officers  and  Austin  Burt,  Cedar  Falls; 


George  S.  Carson,  Iowa  City;  N.  J.  lligley,  Hurlington.     The  next 
meeting  will  be  at  Drs  Moines  in  April,  1904. 

Among  those  present  were;  A.  R.  Walsh,  Davenport  Ga»  & 
Electric  Cijuipany ;  N.  J.  lligley,  People's  Gas  &  lilectric  Company, 
Burlington;  Ij.  C.  Gardner,  Mt.  Vernon  ICIcclric  Light  Company; 
P.  I".  Hrllnmy,  Knoxville  Electric  Company;  W.  A.  Mall,  Hcllc 
I'lainc  Electric  Light  Company;  O.  J.  Johnson,  Sac  City  Electric 
Company;  I''.  L.  White,  Traer  Electric  Company;  M.  W.  llovey, 
Mar>halllown  Light,  I'owcr  &  Railway  Company;  W.  C.  Walters, 
Tama  &  Toledo  Railway  &  Light  Company ;  W.  H.  Scott,  Grundy 
Center  Electric  Light  Company ;  T.  W.  KcIIcy,  People's  Light 
Company,  Davenport;  D.  F.  McGec,  Red  Oak  Electric  Company; 
Edward  Rcavy,  People's  Light  Company,  Davenport ;  Prof.  G.  W. 
Bishcll,  Iowa  State  College,  Ames;  E.  R.  Cummings,  Webster  City 
Electric  Company;  A.  L.  Hindcrt,  Perry  Electric  Power  &  Light 
Company;  C.  H.  Hinkhouse,  Tipton  Lighting  &  Heating  Company; 
Rufus  E.  Lee,  Lee  Electric  Light  Comi)any,  Clarinda;  M.  N.  Har- 
rison, Osceola  Electric  Company;  W.  S.  Porter,  Eldora  Electric 
Light  Company;  H.  T.  Fiske,  Citizens'  Railway  &  Light  Company, 
Muscatine;  W.  H.  Groner,  Cherokee  Electric  Company;  Frank 
Uredoo,  Davenport  Gas  &  Electric  Company ;  W.  J.  Greene,  Cedar 
Rapids  Electric  Light  &  Pow-er  Company ;  A.  W.  Zahm,  Brice  Gas 
&  Electric  Company,  Mason  City ;  L.  B.  Hovey,  Independence ; 
F.  J.  PfifTner,  Greene  Electric  Light  Company;  R.  W.  Morse,  Shen- 
andoah Electric  Light  &  Power  Company ;  C.  A.  Fclker,  Sigourney 
Electric  Light  &  Power  Company;  George  S.  Carson,  Iowa  City 
Electric  Light  Company ;  Thomas  SIoss,  Cedar  Rapids  Electric 
Light  &  Power  Company;  T.  A.  Meyers,  Grinneil  Electric  &  Heating 
Company;  G.  C.  Hoyer,  Nashua  Electric  Plant;  Austin  Burt,  Water- 
loo &  Cedar  Falls  Gas  &  Electric  Company;  Prof.  D.  B.  Spinney, 
Iowa  State  College,  Ames. 


Discussion  of  New  York  Municipal  Plant  Scheme. 


At  the  meeting  of  the  legislative  committee  at  .\lbany,  N.  Y.,  on 
April  7,  to  consider  the  Monroe  scheme  for  a  municipal  electric  light- 
ing plant  for  New  York  City,  Mr.  John  M.  Bowers  appeared  on  be- 
half of  the  Consolidated  Gas  Company  and  the  New  York  Edison 
Company,  to  reply  to  statements  made  by  Mr.  R.  G.  Monroe,  the 
Commissioner  of  Water  Supply,  Gas  and  Electricity.  After  first  ad- 
dressing himself  to  the  gas  question,  Mr.  Bowers  turned  to  the  sub- 
ject of  electric  lighting,  and  in  the  course  of  his  remarks  said: 

The  main  criticism,  however,  of  Mr.  Monroe  is  directed  to 
the  cost  to  the  city  of  electricity  as  an  illuminant.  He  states  that  the 
prices  paid  in  the  Borough  of  Manhattan  for  a  2,000-cp  lamp  is  $146 
per  year;  that  he  has  secured  reports  from  68  cities  throughout  the 
country  showing  the  prices  paid  in  those  cities  for  supplying  the  same 
with  lamps  of  2,000  cp,  and  that  the  average  cost  is  $88.60  per  lamp 
per  year. 

Concerning  the  question  of  electricity  it  is  proper  to  say:  The  elec- 
tric lighting  companies  in  the  city  of  New  York  have  from  time  to 
time  voluntarily  reduced  their  rates  to  the  city  and  private  consum- 
ers without  any  pressure  from  the  municipal  authorities  or  legisla- 
tive action.  The  cost  for  arc  lamps  in  the  Bronx,  involving  nearly 
i.ooo,  was  reduced  in  1902  from  45  cents  to  40  cents  per  lamp  per 
night,  and  a  number  of  lamps  in  special  localities  in  the  Borough  of 
Manhattan,  for  which  the  city  had  previously  paid  50  cents  and  45 
cents  per  lamp  per  night,  was  reduced  to  the  uniform  rate  of  40 
cents. 

The  Edison  Company  also  reduced  the  price  of  electric  current  in 
1898,  and  at  the  same  time  modified  its  price  schedules,  so  that  the 
smallest  as  well  as  the  largest  consumer  could  obtain  a  discount.  A 
second  reduction  was  made  two  years  later,  and  on  September  i, 
1902,  the  third  in  the  series  of  reductions  made  and  contemplated 
w-as  announced,  this  change  reducing  the  maximum  price  of  electric 
current  from  20  cents  to  15  cents  per  kilowatt-hour.  This  reduction, 
in  many  cases  23  per  cent  from  former  bills,  will  amount  to  nearly 
$400,000,  the  entire  expense  of  electric  street  lighting  in  the  Borough 
of  Manhattan  for  one  year.  This  change  will  be  the  better  appre- 
ciated when  it  is  rcalled  that  in  Chicago  and  Boston,  where  many 
items  of  cost  are  lower  than  here,  the  maximum  price  is  still  20  cents 
per  kilow-att-hour. 

On  analyzing  the  table  prepared  by  Mr.  Monroe  as  a  basis  of  com- 
parison with  bids  made  for  electric  lighting  for  lamps  in  the  city  of 
New  York,  we  find :  The  electric  light  plants  in  some  of  the  cities 
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so  selected  are  operated  by  water  power ;  many  of  them  have  limited 
light  schedules  of  3,500,  3,650  and  3,800  lighting-hours  per  year,  in- 
stead of  3,950,  as  required  by  the  New  York  schedule.  In  many  of 
the  selected  cases,  the  current  supplied  is  far  less  than  required  in 
New  York.  In  almost  every  case  the  service  is  largely,  if  not  en- 
tirely, overhead,  with  wooden  poles  or  outriggers,  and  in  but  one  case 
is  the  service  entirely  underground  as  in  the  Borough  of  Manhattan. 
It  is,  therefore,  apparent  that  the  general  figures  collected  by  Mr. 
Monroe  form  no  basis  for  a  comparison  with  the  fair  cost  of  elec- 
tric lights  in  the  city  of  New  York.  The  main  basis  of  comparison, 
however,  that  is  made  by  Mr.  Monroe,  both  on  the  question  of  in- 
candescent mantles  and  the  question  of  electric  lighting  is  the  cost  to 
the  city  of  Chicago.  It  is  claimed  in  his  report  that  the  cost  to  that 
city  by  reason  of  the  operation  of  its  municipal  plant  in  the  year  1902 
was,  for  electric  lighting,  a  total  cost  per  lamp  of  2,000  cp  the  sum  of 

$53-5i- 

An  examination  of  the  reports  of  the  city  of  Chicago,  as  corrected 
by  Haskins  &  Sells,  as  to  the  cost  per  lamp  for  its  municipal  system 
of  electric  lighting  for  the  entire  period  of  its  existence,  to  wit:  from 
the  year  1888  to  and  including  the  year  1900,  was  at  the  rate  of  $165.62 
per  lamp.  It  seems,  therefore,  scarcely  reasonable  to  select  a  particu- 
lar year  in  which  it  is  claimed  that  the  cost  was  way  below  the  aver- 
age as  a  basis  of  comparison.  Neither  can  any  comparison  be  safely 
made  with  such  cost,  for  the  reason  that- items  aggregating  a  large 
amount  are  wholly  omitted  in  preparation  of  the  figures.  On  exam- 
ining this  question,  we  find  that  careful  and  exhaustive  investiga- 
tions have  been  made  of  the  same  matters  cursorily  covered  by  Mr. 
Monroe  by  other  municipalities,  and  especially  by  the  city  of  Bos- 
ton. The  investigation  made  by  that  municipality  which  led  finally 
to  the  making  of  a  ten-year  contract  with  the  Boston  Electric  Light 
Company  for  the  supplying  of  electric  lights  to  that  city  was  in  the 
year  1898.  In  the  preceding  year  the  estimate  of  the  cost  per  lamp 
at  Chicago  was  the  sum  of  $87.38.  Omitted  items  were  estimated 
by  the  Boston  authorities  as  raising  this  estimated  cost  of  $87.38 
to  the  sum  of  $153.03,  and  this  latter  cost,  by  the  addition  of  cer- 
tain items  of  difference  existing  between  Chicago  and  Boston  was 
increased  to  the  sum  of  $154.80  for  Boston  conditions.  This  latter 
item  would  have  been  $170.40,  had  the  Boston  system,  as  is  the  case 
in  the  Borough  of  Manhattan,  been  entirely  underground. 

Accepting  as  correct  the  claim  that  the  city  of  Chicago  did  in  1902 
supply  itself  at  a  cost  of  $53.51,  and  supplying  omitted  items,  as  was 
done  in  the  Boston  investigation,  it  will  be  found  the  real  cost  to  that 
city  would  be  the  sum  of  $iig.i6,  and  then,  by  correcting  the  same 
figures  so  as  to  apply  to  the  conditions  existing  in  Boston  and  New 
York  with  an  underground  system,  it  will  be  found  that  the  true  cost. 
based  upon  the  Chicago  estimate  as  above,  is  at  the  rate  of  $138.81, 
instead  of  $53.51. 

There  can  be  no  doubt  that  the  cost  of  supplying  public  lighting 
to  the  nuuiicipality  of  the  city  of  New  York  is  at  least  as  great,  if 
not  greater  than  the  city  of  Boston.  The  mere  cost  of  the  real  estate 
essential  for  the  use  of  the  plants  in  the  city  of  New  York,  as  com- 
pared with  the  cost  of  land  necessary  for  the  same  purposes  in  the 
city  of  Boston,  will  in  itself  considerably  increase  the  cost  of  pro- 
duction. As  an  example,  the  land  on  which  the  Boston  Electric  Sta- 
tion is  built  cost  at  the  rate  of  30  cents  per  square  foot ;  while  the 
land  on  which  the  Water  Side  Station  of  the  New  York  Edison 
Company  was  built  cost  at  the  rate  of  $5.75  per  square  foot. 

While  Chicago  is  adopted  as  the  main  basis  of  comparison  b'y  Mr. 
Monroe  he  also  makes  reference  to  the  cost  of  the  Detroit  Municipal 
plant.  As  Mr.  Monroe  refers  to  criticisms  of  such  report  in  the 
Electrical  World  and  Engineer  of  February  28,  1903,  it  may  not 
be  amiss  to  quote  the  editorial  on  that  article  in  the  same  number. 
(The  editorial  pointing  out  the  inaccuracy  of  the  figures  was  here 
quoted.)  It  may  be  further  stated  that  less  than  ten  per  cent  of  the 
Detroit  service  is  underground,  the  current  is  less,  and  the  lighting 
schedule  is  3,744  hours,  instead  of  3,950  hours,  as  required  by  the 
New  York  contracts,  and  over  4,100  hours  as  actually  delivered. 

This  question  of  municipal  lighting  in  Detroit  was  also  carefully 
considered  by  the  Boston  authorities  at  the  time  of  the  making  of 
the  contract  above  set  forth,  and  it  was  shown  that  the  cost,  as 
stated  by  the  municipal  authorities,  was  underestimated  by  leaving  out 
a  large  number  of  items  in  the  same  manner  as  was  done  in  the  Chi- 
cago estimate.  It  is  a  singular  fact  that  the  estimated  cost  per  lamp 
of  the  municipal  plant  in  the  city  of  Detroit  for  the  year  1897  was 
the  sum  of  $53.06  per  lamp,  while  the  estimated  Chicago  cost  in 
1902  is  $53.51.  The  omitted  items  in  the  Detroit  estimate  for  1897, 
as  found  in  the  Boston  report,  raised  the  cost  to  that  municipality  to 


the  sum  of  $111.74,  a"d  when  compared  with  the  basis  of  cost  in 
Boston  was  increased  to  the  sum  of  $134 -57.  which  would  be  still 
further  increased,  if  compared  with  an  underground  system  to  the 
sum  of  $152.45.  It  is  thus  apparent  that  the  price  bid  for  municipal 
lighting  in  the  city  of  New  York  is  at  a  far  lower  rate  than  it  is 
reasonable  to  anticipate  the  city  could  obtain  by  furnishing  its  own 
electric  supply. 

If  based  upon  a  comparison  with  the  cost  to  the  Chicago  authori- 
ties during  the  entire  period  of  the  existence  of  their  municipal  plant 
at  the  rate  of  $165.62  per  lamp,  the  bids  made  for  electric  lighting  in 
the  city  of  New  York  arc  $19.62  better.  If  based  upon  a  comparison 
with  the  cost  in  the  year  1897  in  the  city  of  Chicago,  and  increased 
in  accordance  with  the  difference  in  cost  by  the  difference  in  local 
conditions  as  between  Chicago  and  Boston  or  New  York  the  differ- 
ence is  between  the  sum  of  $170.40  and  the -sum  bid  in  New  York, 
to  wit:  $146,  or  $24.40.  And  even  when  based  upon  the  alleged  cost 
to  Chicago  in  the  last  year  of  $S3.5i>  such  cost,  when  increased  by 
omitted  items  and  by  comparisons  with  the  differences  in  local  con- 
ditions as  between  Chicago  and  New  York,  will  be  the  sum  of 
$138.81,  or  $7.19  less  than  the  bid  of  the  electric  lighting  company  in 
New  York. 

In  considering  the  question  of  the  cost  of  furnishing  gas  or  of 
furnishing  electric  lights  in  the  city  of  New  York,  there  must  also 
be  borne  in  mind  the  exceedingly  onerous  conditions  under  which 
the  corporations  exercise  their  franchises  in  this  city.  The  com- 
panies are  not  permitted  to  repair  the  pavements  which  they  are  com- 
pelled to  open  themselves,  but  such  repairs  are  required  to  be  made 
at  the  company's  expense  by  the  asphalt  companies,  and  the  cost  of 
these  repairs  runs  from  $3.09  to  $6.75  per  square  yard,  whereas  the 
same  could  be  reasonably  done  for  the  sum  of  from  $2.50  to  $3.50 
per  square  yard.  For  replacing  a  granite  pavement  on  concrete  the 
companies  are  charged  by  the  city  $8  for  the  first  square  yard  and  $4 
for  the  balance,  whereas  this  work  could  be  reasonably  done  for  the 
sum  of  $2.50  per  square  yard.  The  companies  are  also  compelled 
to  employ  inspectors  appointed  by  the  Department  of  Highways, 
some  of  whom  are  paid  at  the  rate  of  $1,200  per  annum,  and  the 
rest  $4  per  day.'  The  company  has  also  been  recently  advised  that 
additional  inspectors  to  do  the  same  work  must  be  obtained  from  the 
Department  of  Water  Supply,  Gas  and  Electricity.  It  is  a  matter 
of  regret  that  these  gentlemen  are  not  sufficiently  constant  in  their 
attendance  upon  the  work  to  justify  the  lighting  companies  in  ac- 
cepting their  services  in  place  of  their  own  inspectors.  One  thing  is 
certain,  and  that  is,  that  the  cost  at  which  electric  light  has  been 
furnished  to  the  city  of  New  York  by  the  Brush  Electric  Light  Com- 
pany, w^hich  uses  three-fourths  of  its  output  for  city  lighting,  is  at  a 
figure  which,  since  that  corporation  placed  its  wires  underground, 
has  paid  no  dividends  and  has  not  produced  a  sum  over  operating 
expenses  sufficient  to  meet  even  a  reasonable  allowance  for  deprecia- 
tion. 

Mr.  Monroe  also  makes  a  tabulation  of  certain  cities  stated  to  fur- 
nish their  own  electric  lighting.  The  cities  so  selected  that  furnish 
lamps  of  2,000  cp  are  comparatively  few  in  number.  The  first  is 
Columbus,  Ohio,  which  is  stated  to  furnish  320  lamps  at  a  cost  of 
$47  per  lamp;  St.  Joseph,  Missouri,  70  lamps,  at  $70  per  lamp;  Al- 
legheny, Pa.,  1,414  lamps,  at  $74  per  lamp,  Jacksonville,  Fla.,  152 
lamps  at  $90  per  lamp.  These  form  Mr.  Monroe's  basis  of  compari- 
son, save  the  cities  of  Chicago  and  Detroit.  Aside,  therefore,  from 
the  cities  of  Chicago  and  Detroit,  Mr.  Monroe's  tabulation  contains 
no  city  of  any  large  size  operating  municipal  plants.  No  statement 
whatever  is  made  of  the  condition  under  which  these  plants  are  oper- 
ated, whether  by  water  power  and  overhead  or  underground  system, 
and,  indeed,  no  reference  whatever  is  made  to  any  local  condition.  It 
cannot  for  a  moment  be  seriously  contended  that  any  basis  of  com- 
parison can  justly  be  made  upon  such  a  small  number  of  cities  or 
with  such  meagre  information.  No  other  city  has  ever  pretended  to 
act  on  such  an  investigation. 

The  five  important  cities  that  have  undertaken  or  seriously  consid- 
ered municipal  ownership  are  Chicago,  Detroit,  Boston  (to  all  of 
which  reference  has  already  been  made),  Philadelphia  and  Worces- 
ter. The  city  of  Philadelphia  for  many  years  managed  its  own  public- 
lighting  plant.  Notwithstanding  that  gas  was  sold  to  private  con- 
sumers, giving  to  the  city  the  benefit  of  profits  derived  therefrom, 
the  result  was  that  the  manufacture  and  sale  of  gas  was  conducted 
at  such  an  enormous  loss  that  the  city  was  glad  to  abandon  the  same 
and  lease  its  plant  to  a  private  corporation. 

In  December,  igoi,  the  city  of  Worcester  investigated  the  question 
of  municipal  ownership.    The  committee  appointed  to  make  inquiries 
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obtained  n-ports  Iroiii  .1  luiinlicr  i>l  iiiuiiici|ialilii'>  cn^.igril  in  Mipply- 
ing  electricity  with  a  niiinicipal  plant.  The  result  oi  the  iiiqtiirie.s 
made  wa.s  that  the  nveragc  cost  per  lamp-hour  of  ilic  street  arcs 
furnished  by  the  municipal  plants  in  the  Slate  of  Massachusetts,  as 
siiown  by  the  reports  of  the  board,  was,  for  a  soo-walt  lamp,  4.58c, 
per  lamp-hour. 

At  the  present  bid  of  the  New  York  lildison  Company,  a  standard 
arc  lamp  at  4,100  hours  per  annum  costs  3.s6c.  per  lamji-hour. 

The  result,  therefore,  of  the  I'hiladelphia,  Worcester  and  Boston 
agitation  justifies  the  conclusion  that  the  Consolidated  Gas  Com- 
pany has  in  the  past  and  will  in  the  future  supply  4he  city  with 
municipal  lighting  of  every  kind  at  a  far  less  expense  than  would 
result  from  any  municipal  owncrshii). 

Mr.  Bowers  concluded  by  saying  that  the  public  lighting  of  the 
Consolidated  Gas  Company  is  less  than  4  per  cent  of  its  entire 
business. 


Recent  Electrochemical  Developments, 


r>Y  Ci-i.VTo.v  Paul  Townsend. 


DECOMPOSITION   OF  WATER. 

The  electrolytic  apparatus  of  Garuti  and  Pompili,  which  has  long 
been  in  use  in  Italy  for  the  production  of  hydrogen  and  o.xygcn 
by  the  electrolysis  of  alkali  hydroxide  solutions,  employs  for  the 
purpose  of  separating  the  gases  a  vertical  metallic  plate,  finely  per- 
forated for  a  short  space  above  its  bottom,  this  plate  being  insulated 
from  the  electrodes  and  the  voltage  employed  being  too  low  to  permit 
it  to  act  as  a  bipolar  electrode.  The  combined  area  of  the  perfora- 
tions has  necessarily  been  small,  and  the  resistance  of  the  apparatus 
has  been  correspondingly  high,  so  that  the  ma.xiniuni  available  cur- 
rent density  at  the  voltage  used  has  not  hitherto  exceeded  14  am- 
peres per  square  foot  of  electrode  surface. 

A  distinct  improvement  in  the  cell  has  now  been  made  by  provid- 
ing the  iron  diaphragm  plate  with  an  aperture  of  largely  increased 
area,  corresponding  nearly  to  the  surface  area  of  the  electrodes,  and 
covering  this  aperture  on  each  side  with  a  thick  sponge  composed  of 
several  layers  of  fine  wire  cloth.  This  web  endures  in  the  solution 
used  and  is  found  to  entangle  etfectually  the  gas  bubbles  which 
would  otherwise  pass  between  the  compartments  and  interfere  with 
the  purity  of  the  products.  The  resistance  offered  to  the  current  is 
much  lower,  so  that  the  current  density  may  be  increased  to  36  am- 
peres per  square  foot,  and  the  separation  of  the  gases  is  said  to  be 
equally  effective. 

STRIPPING  PLATES. 

The  thin  metal  sheets  which  serve  as  the  base  for  receiving  the  de- 
posit of  copper  in  the  electrolytic  refining  methods  are  usually  pro- 
duced by  electro-deposition  upon  a  polished  cathode  plate  and  subse- 
quent stripping.  To  prevent  marginal  growths  or  excrescences  these 
plates  have  been  provided  with  a  wooden  frame ;  or,  according  to 
more  recent  suggestions,  a  mere  scratch  upon  the  face  of  the  cathode 
has  been  sufficient  to  so  alter  the  character  of  the  deposit  above  it 
that  the   portion    of   the    deposit    within    the    limits    defined    by   the 


KUISON  UATrEUY. 

Kcfrrciicc  has  frc(|iiently  been  made  in  describing  (lie  patented 
forms  of  the  Mdison  battery  to  the  use  of  flake  graphite,  mercury, 
or  copper,  mixed  with  the  active  material  of  one  or  the  other  electrode 
for  the  purpose  of  insuring  a  IxTtlcr  contact  between  the  individual 
particles  of  the  active  mass  and  between  these  particles  and  the  metal 
conductor.  The  function  of  these  substances  being  to  increase  the 
somewhat  low  electrical  conductivity  of  the  oxides,  it  is,  of  course, 
essential  that  they  remain  unoxidized  in  use.  For  this  reason  mer- 
cury and  copper  arc  used  only  in  that  electrode  which  is  oxidized  on 
discharge,  whereas  graphite  may  be  employed  in  the  electrode  which 
is  oxidi/.cd  ill  charging  :iiid  which  is  therefore  subjected  to  stronger 
oxidizing  conditiniis  than  could  be  borne  without  change  by  the 
metals. 

In  oilier  words,  the  cell  may  comprise  an  electrode  consisting  of 
electrically  active  iron  or  its  oxide  in  admixture  with  mercury  or  cop- 
per or  both,  opposed  in  an  alkaline  electrolyte  to  a  composition  con- 
sisting of  nickel  oxide  and  flake  graphite.  The  best  results  follow 
from  the  use  of  mercury  in  quantity  equal  to  one-fourth  the  weight  of 
the  iron,  but  on  account  of  the  high  price  of  mercury  it  is  more  eco- 
nomical to  use  but  6  per  cent  of  this  metal  mixed  with  30  per  cent 
of  copper  and  64  per  cent  of  iron.  The  mercury  in  this  case  amal- 
gamates with  the  copper  and  protects  it  from  surface  oxidation,  and 
the  quantity  of  iron  used  is  such  that  it  is  somewhat  more  than  equiv- 
alent to  the  oxidizing  capacity  of  the  nickel,  whereby  further  protec- 
tion of  the  mercury  and  copper  from  oxidation  is  afforded. 

CAUSTIC  CELL. 

A  cell  patented  to  Rudolph  Johanns,  of  Brooklyn,  and  assigned  to 
I'ricdrich  Juiige,  of  Silver  Lake,  New  York,  is  intended  for  the  pro- 
duction of  caustic  soda  and  chlorine  by  the  electrolysis  of  alkali 
chloride  solutions,  and  belongs  to  the  gravity  type  which  employs 
neither  mercury  nor  a  porous  diaphragm  for  the  separation  of  the 
products.  Instead,  dependence  is  placed  for  effecting  the  separation 
of  the  products  upon  the  differences  in  their  specific  gravities,  and 
therefore  the  question  of  importance  becomes  one  of  design,  the  parts 
being  so  combined  as  to  obviate  to  the  greatest  possible  extent  the 
formation  of  currents  of  liquid  due  to  the  escape  of  gases,  the  im- 
poverishment of  the  electrolyte,  or  any  other  cause.     This  may  be 
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FIG.   I. — STRIPPING  PLATES. 

scratch  could  be  torn  away.  Mr.  C.  J.  Henry,  of  Perth  Amboy,  New 
Jersey,  now  patents  a  cathode  plate  intended  to  receive  these  tem- 
porary deposits,  consisting  of  a  sheet  of  copper  or  lead  provided  with 
a  marginal  flange  in  the  plane  of  the  metal,  but  of  reduced  thickness ; 
this  flange  is  perforated  at  intervals  and  a  plastic  insulator,  as  putty, 
is  applied  to  opposite  faces  of  the  flange  to  form  the  frame,  the  plastic 
layers  upon  opposite  sides  of  the  flange  interlocking  through  the  per- 
forations. This  frame  may  extend  slightly  above  the  plane  of  the 
metal,  which  is  treated  according  to  any  of  the  usual  methods  to  pre- 
vent too  close  adherence  of  the  deposits.  The  cathode  plate  is  con- 
veniently extended  above  the  upper  line  of  the  insulating  frame  to 
provide  for  its  suspension  in  the  bath.  The  accompanying  figures, 
showing  the  plate  in  elevation  with  the  deposit  partially  stripped,  and 
also  in  section,  are  self-explanatory. 


FIGS.  2   AND  3.^SECTI0N   VIEWS  OF  CAUSTIC  CELL. 

said  to  involve  three  conditions ;  the  withdrawal  of  the  hydrogen 
from  a  point  immediately  above  the  cathodes,  the  placing  of  the 
anodes  above  the  cathodes  and  near  the  surface  of  the  electrolyte, 
and  the  distribution  of  the  inflowing  brine  over  the  surface  of  the 
electrolyte  in  such  manner  that  it  will  mingle  evenly  with  the  main 
body  of  the  solution.  The  caustic  is  withdrawn  from  the  lower  por- 
tion of  the  cell. 

As  illustrated  in  longitudinal  and  transverse  section  in  the  accom- 
panying figures  the  cell  comprises  a  lined  tank  i,  2,  provided  with  a 
series  of  horizontal  cathode  bars  6  traversing  the  entire  tank  and  se- 
cured to  its  iron  sheathing.  Each  cathode  bar  is  surmounted  by  an  in- 
verted glass  trough  8,  which  is  arranged  to  collect  the  hydrogen  and 
conduct  it  to  chambers  4  formed  within  the  cement  end  walls  of  the 
cell.     The  anodes,  7,  of  platinum  or  carbon,   are  placed  above  the 
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cathodes,  and  arc  arranged  transversely  of  the  latter,  in  order  to  di- 
minish as  far  as  may  be  the  convection  currents  due  to  impoverish- 
ment of  the  solution  around  the  electrodes.  The  fresh  brine  is  drawn 
form  mains  10,  and  is  introduced  into  each  cell  through  a  series  of 
adjustable  siphon-tubes  11,  by  the  raising  or  lowering  of  which  the 
flow  may  be  regulated,  and  may,  if  necessary,  be  reduced  to  a  drop- 
by-drop  feed  whereby  the  electric  circuit  between  successive  cells  may 
be  broken.  These  siphons  discharge  into  inlet  tubes,  14,  each  of 
which  is  provided  with  a  horizontal  discharge  nozzle  immediately 
beneath  the  surface  of  the  electrolyte. 


New  Telephone  Patents. 

A  patent  covering  a  message  counter  containing  rather  novel 
features  was  issued  March  24  to  G.  A.  Long  and  assigned  to  the 
Gray  Telephone  Pay  Station  Company.  This  counter  is  of  the  type 
which  is  located  at  the  subscriber's  station  and  operated  by  the 
subscriber  by  means  of  a  knob  or  key.  The  sounding  of  a  gong 
or  bell  accompanying  the  registering  of  one  count  notifies  the  central 
office  operator  that  the  proper  registration  has  been  made. 

There  are  two  obvious  ways  in  which  a  subscriber  might  try  to 
falsify  his  count :  First,  by  turning  back  the  register  after  the 
signal  is  given,  and  second,  by  causing  the  signal  to  sound  by  means 
other  than  the  key.  Both  of  these  are  guarded  against  in  this 
counter,  as  the  operating  tumbler  engages  the  gong-striking  hammer 
at  all  times  in  such  a  manner  that  a  reverse  movement  of  the  key 
is  impossible,  and  as  the  gong  is  provided  with  a  damper  which 
is  only  raised  just  after  a  count  has  been  made,  it  is  necessary  to 
make  a  count  before  the  gong  can  ring. 

The  Patent  Office  issue  of  March  31  contained  three  patents 
relating  to  telephony.  The  subject  of  one  is  a  new  party  line  system, 
the  patentee  being  E.  A.  Terpening,  of  Geneseo,  III.  This  is  based 
upon  dividing  the  generated  alternating  signal  currents  into  two 
sets  of  impulses,  one  positive  and  one  negative,  either  of  which 
may  be  used  at  will.  The  bells  are  not  wired  directly  to  the  line, 
but  are  in  local  circuits  controlled  by  selectors.  These  selectors  are 
very  similar  in  type  to  the  ordinary  magneto  bell,  but  instead  of 
having  a  hammer,  the  armature  rod  connects  with  the  piston  of  a 
dash-pot,  which  renders  motions  of  the  armature  sluggish,  and  thus 
it  is  not  responsive  to  alternating  currents.  The  armature  on  moving 
in  one  direction  closes  the  local  bell  contacts,  this  in  response  to 
impulses  of  the  proper  polarity.  Motion  in  the  opposite  direction  has 
no  function.  A  biasing  spring  is  provided  to  cause  the  armature  to 
return  to  the  middle  position  when  not  actuated  by  current.  Such  an 
arrangement  allows  of  four  selective  parties  and  of  a  considerably 
larger  number  of  parties  upon  a  hybrid  "selective  code-ringing" 
system.  The  presence  of  the  liquid  damper  appears,  however,  to  be 
decidedly  objectionable. 

Of  the  remaining  patents  of  March  31,  one  describes  a  combined 
telephone,  fire  alarm  and  burglar  alarm  system,  the  invention  of 
B.  O.  Fox;  and  the  second  a  telephone  apparatus  for  military  field 
service.  This  is  the  invention  of  Captain  Edgar  Russel,  of  the  United 
States  Army.  In  his  combination  system  Mr.  Fox  arranges  his 
circuits  so  that  in  case  of  fire  a  thermostat  will  set  a  call  box  in 
operation.  This  sends  an  alarm  to  central  on  a  single-stroke  bell, 
rings  a  continuous  signal  at  both  central  and  the  subscriber's  prem- 
ises, and  in  addition  throws  the  central  office  drop.  The  burglar 
alarm  through  a  relay  performs  these  same  functions  except  that  the 
code  alarm  is  omitted. 

Captain  Russel's  telephone  patent  emasculates  to  the  merest  rudi- 
ments the  apparatus  of  a  telephone  system.  No  bells  are  provided, 
but  a  stylus  connected  to  one  side  of  the  battery  may  be  rubbed  along 
a  serrated  surface  connected  to  the  line.  This  results,  through  the 
action  of  an  interposed  inductance  coil,  in  high-potential  current 
impulses.  These  produce  a  buzzing  in  all  receivers  connected  to 
the  line  which  serve  as  a  call  signal. 

In  the  patent  issue  of  April  7  there  are  four  telephone  patents. 
Of  these  the  most  important  is  probably  that  for  a  "Signalling  Ap- 
paratus" granted  jointly  to  W.  H.  Dean  and  F.  W.  Dunbar,  and 
assigned  by  them  to  the  Kellogg  Switchboard  &  Supply  Company. 
This  apparatus  is  designed  for  local  battery  systems  and  embraces 
the  combination  of  a  special  hook  switch  and  induction  coil  with 
grounded  drops  in  a  manner  such  that  the  drop  signals  are  operated 
by  the  mere  motion  of  the  hook  switch  lever. 

Fig.  I  shows  the  elements  of  the  invention.     The  usual  telephone 


induction  coil  is  shown  at  m,  while  the  special  signalling  coil  is 
shown  at  r.  At  the  central  office  is  shown  at  c  a  grounded  line  drop 
wired  to  one  side  of  the  line,  and  at  c  c'  are  shown  two  clearing-out 
drops  wired  respectively  to  the  neutral  points  of  the  two  sides  of  the 
repeating  coil.  When  the  receiver  hook  rises  in  the  usual  manner, 
springs,  h  and  h'  making  contact,  close  the  battery  circuit  through 
the  primary,  r.  This  causes  an  inductive  "kick"  of  moderate  strength 
to  issue  from  the  secondary,  r',  to  ground  in  one  direction,  and 
through  the  spring,  /i',  pin,  e^  hook  lever,  e,  spring,  f,  and  wire,  3, 
to  and  through  the  line,  a,  and  drop,  c,  in  the  other  direction.  This 
"kick"  may  throw  the  drop,  but  is  not  depended  upon  to  do  so,  as 
its  volume  is  held  down  by  the  rather  slow  magnetization  of  the 
ur 


FIG.   I. — DEAN  AND  DUNBAR  SIGNALLING  APPARATUS. 

core  of  the  coil.  As  the  hook  switch  proceeds,  however,  it  soon 
breaks  the  primary  circuit  at  the  contact,  h  h',  when  a  second  and 
reversed  momentary  current  of  much  greater  value  than  the  first 
will  be  thrown  upon  the  line.  This  current  will  always  afifect  the 
signals.  The  last  portion  of  the  hook  lever  motion  serves  to  cut 
out  the  signal  coil  completely,  and  to  perform  the  usual  telephone 
switching  of  receiver  and  transmitter  circuits.  Upon  the  depression 
of  the  hook  by  the  replacing  of  the  receiver  a  reverse  order  of 
operations  takes  place  with  exactly  similar  results.  The  inventors 
state  and  claim  as  one  of  the  essential  features  of  the  system,  pro- 
vision for  a  sufficient  interval  between  the  closing  and  breaking  of 
the  primary  signal  circuit,  with  the  normal  movement  of  the  lever, 
to  insure  the  magnetic  saturation  of  the  coil  core. 

Some  time  ago  a  selective  party  line  signalling  system   was  pat- 
ented based  upon  the  Wheatstone  bridge  principle.     In  the  present 
.3 
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FIG.    2. — DIAGRAM   OF  CIRCUITS. 

issue  the  use  of  this  principle  again  appears,  now  applied,  however, 
to  talking  circuits.  Although  this  system  has  been  worked  out  for 
a  complete  switching  intercommunicating  system,  it  is  most  easily 
discussed  in  reference  to  a  diagram  setting  forth  the  merest  rudi- 
ments of  the  circuits.  Such  a  diagram  is  given  in  Fig.  2.  It  will 
be  seen  that  in  this  diagram  there  are  virtually  three  superimposed 
Wheatstone  bridges,  all  using  the  same  battery.  Thus  the  main  line 
w-ires,   I  and  2,  to  which  the  battery  is  connected,  tap  each  of  the 
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three  bmlKi"-,  llu-  rcsijcciivc  ariiiii  oi  wliidi  arc  ilic  iraiismiilcrs 
and  receivers  of  stations,  .-i  and  A',  those  of  stations  U  and  li  ,  and 
those  of  sialic)ii>,  C  and  C.  ICach  bridge  has  its  own  auxiliary,  or 
if  it  may  lie  so  called,  gnlvanonietcr  wire.  These  arc  respectively 
wires  4,  5  and  (>  in  the  diagram.  Now  suppose  a  momentary  diminu- 
tion of  resistance  occurs  in  the  transmitter  al,  for  example,  staiion 
W.  At  once  the  potential  of  the  point  x  will  change  and  a  ciirient 
will  (low  over  the  wire  4  to  the  point  .«',  and  raising  the  potential 
of  that  point  will  cause  a  momentarily  increased  potential  at  point 
.r'  and  a  conse(|uenl  impulse  through  receiver  R  at  C.  Correspond- 
ing, results  accompany  any  oilier  changes  in  the  transmitter  re- 
sistances. 

Mr.  J.  II.  Mason,  the  patentee  of  this  system,  states  tliat  simul- 
taneous conversations  may  be  carried  on  over  all  bridges  without 
cross  talk,  and  this  is  one  of  the  principal  specified  ailvaniages. 
This  statement  does  not  seem  to  bear  investigation,  however,  as  the 
resistance  of  the  line  wires,  i  and  2,  must  have  their  effect.  Thus 
the  increased  current  to  station  A  considered  above  will  cause  a 
readjustment  of  the  potential  drops  along  the  line  wires,  I  and  2, 
in  virtue  of  their  resistance,  in  addition  to  the  effects  already  noted. 
In  consequence  there  will  be  a  fluctuation  in  the  currents  in  the 
receivers  at  D  and  C",  resulting  in  cross-talk.  These  fluctuations 
will  have  no  direct  effect  upon  the  potentials  of  the  points,  y'  and  s', 
and  therefore  no  direct  effect  in  producing  cross-talk  at  stations  B' 
and  C.  There  may  possibly  be  an  effect  at  these  stations,  but  if  so 
it  will  be  due  only  to  the  impulse  sent  over  the  wire,  4,  from  its 
effect  on  that  part  of  line  wire,  2,  between  the  battery  and  station  A'. 

"Electrical  Protector"  is  the  title  of  a  patent  issued  to  C.  A. 
Rolfe,  of  Chicago.  This  device  combines  in  one  apparatus  a  sneak 
current  heat  coil  and  an  open-space  cut-out.  The  chief  novelty  lies 
in  a  mounting  of  the  line  plates  of  the  open-space  cut-out  upon 
spring  members  secured  in  position  by  semi-fusible  stops  or  pins. 
Upon  the  continued  flow  of  an  excessive  current  to  ground,  the 
pin  softens  and  allows  the  plates  to  be  violently  separated  by  the 
spring  mountings. 

The  fourth  patent  relates  to  a  novel  design  of  hook  switch  for 
desk  stands.  This  is  the  invention  of  Charles  Holmok.  The  switch 
arm  is  pivoted  upon  a  non-conducting  support  contained  within  the 
upright  of  the  stand.  From  this  arm  flexible  contact  springs  are 
extended  through  guides  so  placed  that  the  springs  will  either  clear 
or  contact  with  stationary  terminals,  according  as  the  hook  lever  is 
moved  down  or  up.  The  contact  is  of  a  sliding  nature  found 
essential  in  telephone  practice. 


Summer  School  for  Artisans. 


The  Summer  School  for  Artisans,  conducted  under  the  direction 
of  the  College  of  Engineering,  of  Wisconsin  University,  will  open 
July  6  at  Madison,  and  continue  until  August  14.  Five  sections  will 
be  organized  as  follows : 

I.  Heat,  Steam,  Gas,  Gasoline  and  other  heat  engines.  II.  Applied 
Electricity.  III.  Machine  Design.  IV.  Materials  of  Construction, 
Fuels,  Lubricants,  etc.     V.   Shop  Work. 

There  are  eight  courses  in  the  section  of  Applied  Electricity, 
which  includes  the  theory,  management  and  testing  of  electrical  ma- 
chinery. The  courses  are  on  dynamos  and  motors,  electric  wiring, 
meters,  transformers,  lamps,  telephone  service,  electric  batteries,  elec- 
tric station  records,  elementary  theory  of  alternating  currrnts  and 
their  applications,  and  electro-plating  and  electrotyping.  It  is^  as- 
sumed that  those  entering  are  acquainted  to  a  greater  or  less  extent 
with  the  practical  operation  of  electrical  plants,  but  the  lectures  to 
be  given  will  include  such  an  amount  of  the  theory  of  electricity  and 
magnetism  as  seems  desirable,  or  is  necessary  to  fully  explain  the 
practical  applications. 

A  uniform  entrance  fee  of  $15  is  charged  for  all  students  taking 
the  course,  with  additional  shop  and  laboratory  fees  at  the  rate  of  5 
cents  per  hour  of  actual  total  time  spent  in  a  shop  or  laboratory.  It 
is  estimated  that  the  entire  outlay  for  the  six  weeks'  term,  including 
living  and  school  expenses,  may  be  fairly  estimated  at  $50,  not  in- 
cluding transportation. 

Two  or  three  lectures  may  be  followed  daily  in  addition  to  labora- 
tory or  shop  work,  the  latter  being  in  periods  of  four  hours  daily. 
The  students  will  have  the  benefit  of  the  magnificently  equipped 
university  laboratories  and  shops,  and  will  also  have  an  opportunity 
to  attend  lectures  at  the  summer  session  of  the  College  of  Letters 
and  Science. 


The  liKhvidiia!  Plan  of    (2harKin|2  for  Current  tt 
Cleveland,   Ohio. 

Ity   Samuel  Scoviu 

IN  the  I.I  icTKicAi,  Wdui.i)  A.Nu  Encinuku  of  September  6th,  i'>02, 
was  printed  un  explanation  of  the  differential  system  of  charg- 
ing for  current  as  adopted  by  the  Cleveland  Electric  Ulumi- 
iialing  Company  in  iHHyi,  of  which  I  am  vice-president  and  treasurer, 
and  also  some  reasons  lor  its  use.  .\s  therein  stated,  all  the  lamps 
connecteil  by  a  customer  are  made  the  basis  in  business  places  for 
arriving  at  the  amount  to  be  billed  to  him  monthly  at  the  base 
rate.  I  have  been  asked  how  this  differential  rate  is  adapted  for 
use  in  residences  by  us  and  how  it  works  in  practice. 

As  every  electric  lighting  company  manager  knows,  it  would  not 
be  fair  to  the  consumer  to  take  all  the  lamps  connected  in  his  resi- 
dence as  a  basis  for  arriving  at  the  amount  of  current  to  be  billed 
at  the  base  rate,  for  if  the  house  be  thoroughly  wired  throughout, 
all  of  the  lamps  will  not  be  used  at  any  one  time,  and  even  on  special 
occasions  when  there  is  a  large  percentage  of  them  used,  probably 
less  lamps  than  usual  are  used  in  other  adjoining  residences  at  the 
same  time.  In  short,  the  diversity  factor  in  residence  lighting  is 
very  nnich  greater  than  in  business  lighting.  A  simple  way,  of 
course,  would  be  to  take  a  certain  definite  percentage  of  all  the 
lamps  installed  in  a  residence  as  being  the  demand  of  that  residence. 
The  objection  to  such  a  method,  however,  is  that  it  would  result  in 
residences,  generally  speaking,  not  being  so  fully  wired  throughout 
as  would  otherwise  be  the  case.  To  obviate  this  difficulty,  we  deter- 
mined to  exclude  the  lamps  in  certain  parts  of  residences  from  the 
rating.  This,  of  course,  makes  it  necessary  to  take  a  larger  per- 
centage of  the  lamps  that  are  included.  In  order  to  show  the 
lamps  that  are  included  and  those  that  are  not  included,  we  give 
here  a  copy  of  our  rating  card  .'bowing  the  actual  rating  of  a  resi- 
dence. 


'TpIIK  Illuniin.-itinK  toinp.iiiy'x  rati^  for  clpclrictty 
'  to  Residences  arr  :  12ii  cents  per  t'nit  until  a 
use  has  been  nmde  equivalent  to  burning  all  of 
the  Inrnps  composinK  the  "Restidence  Rating,"  SO 
hours  in  each  month,  and  'j  cents  per  I'nil  for  the 
electricity  used'in  excess  of  lh.st  amount. 

As  in  any  other  meter  system  you  pay  for  only  the 
actual  current  used.  The  50  hour  use  simply  specifies 
the  amount  of  electricity  to  be  u.sed  at  the  regular  rate 
(I3K  cents)  befor«  the  5  cent  rate  applies. 


In  making  your  monthly  bills  therefore,  the  Com.' 
pany  will  charge  you  at  12X  cents  per  L'nit  for  any 

current  used   up  to— ZJL Unit*.    Any  current 

use^l  beyond -^-L L'nits  in    a   month   will  be 

duirged  at  6  cents  per  Unit— >  discount  of  60  per  cent. 


Record  of  lamps  afTecting  your  "Residence  Rating:" 
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inspector,  is  e()ui\ 
Standard  60  watt  lamps. 


Of  these   -^i   lamps.  4-10  only  are  rated,  hi 


"Residence  Ratinf;"  is 
which  in  one  hour  will 

[An  electrical  t'mt  is  1,000  watts.; 


-Standard  lamps, 
-lAZA — watts,  and  in  50 


~ is  the  smallest  sum  for  which  a  monthly 

bill  will  be  rendered. 

10  co-operate  with  lu  ciulomen  in   "Saving  CurrenL"    Any' 

with  ln>  expenditure  of  clrctric  energy  will  (ncreaae  the  nam- 

Many  liRir*  there  Ua  waMeof  current  through  faulty  loca- 
.tionor  teleetion  of  lampt  The  expert  advice  of  our  men  la 
regard  to  Ihi*  aad  m^ay  other  points.  U  at  your  difpoaal.  free 


k  impaired  V 


R.\TIXC    C.\RD,    ABOUT    H.\LF    SIZE. 

By  excluding  from  the  rating,  as  we  do,  the  lamps  in  closets, 
basements,  etc.  etc.,  such  lamps  are  installed,  and  the  convenience  of 
having  lights  in  these  places  is  an  important  factor  in  electricity 
being  given  the  preference  over  other  illuminants  in  the  home. 
When  we  first  started  this  rating  system,  we  used  to  take  the 
actual  candle-power  of  the  lamps  included  in  the  rating.  A  short 
experience,  however,  demonstrated  that  there  was  a  tendency  on 
the  part  of  the  consumer  to  install  in  the  first  instance  8  to  lo  cp 
lamps  entirely,  so  as  to  get  the  rating  low,  and  afterwards  when  he 
found  they  did  not  give  him  sufficient  light,  as  was  evident  to  us  at 
the  outset  would  be  the  case,  he  would  install  a  standard  i6  cp  lamp, 
which  would  result  in  a  much  larger  demand  than  the  company 
figured  upon  in  arranging  its  basis  of  charge.  We,  therefore,  con- 
cluded to  asume  that  in  all  cases  the  lamps  in  the  house  should  be 
rated  as  /-loths  of  them  standard  so-watt  lamps,  and  3-ioths  of 
them  as  25  watt  lamps.  In  the  main  this  assumption  has  worked 
out  satisfactorily. 

In   this    connection,    however,    I    beg  to   emphasize   the    fact    that 
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whenever  there  is  any  serious  complaint  on  the  part  of  any  consumer 
as  to  the  equity  of  the  rating  as  determined  by  the  system  used  to 
arrive  at  it,  we  never  insist  upon  it,  but  offer  to  intsall  a  demand 
meter,  and  to  take  40  per  cent,  of  the  actual  demand  made  as  the 
basis  for  the  monthly  bill.  The  result  of  this  policy  has  been  that 
in  only  a  few  instances  has  the  customer  accepted  the  proposal  to 
install  a  demand  meter.  The  fact  is  that  the  method  of  rating  used 
by  the  company,  if  the  house  be  wired  throughout,  results  in  a 
demand  for  billing  purposes  less  than  the  residence  would  secure 
if  a  demand  instrument  were  installed  upon  it. 

As  to  how  it  works  in  practice,  we  have  been  using  the  system  now 
nearly  four  years,  and  with  results  entirely  satisfactorily  to  the 
company,  and  with  no  friction  being  occasioned  by  it  between  the 
company  and  the  consumers.  There  undoubtedly  is  some  pressure 
on  the  part  of  consumers  at  times  to  get  their  rating  reduced, 
but  this  has  not  been  nearly  so  pronounced  as  we  feared  would  be 
the  case  at  the  outset. 

It  will  be  noticed  that  I  say  the  system  has  worked  without  occa- 
sioning any  friction  between  the  company  and  its  customers.  The 
fact  is  that  in  those  cases  where  the  customers  have  sought  an  ex- 
planation for  our  charging  for  current  at  two  different  rates,  they 
very  generally  admit  the  justice  of  the  method,  and  agree  that  the 
customer  making  the  longest  average  use  of  the  investment  placed 
at  his  disposal  is  entitled  to  the  better  average  rate  which  he  earns. 
That  the  company  continues  to  have  complaints  in  regard  to  the 
comparative  sizes  of  bills  under  this  system  of  billing  (one  month 
with  another,  and  one  season  with  another)  goes  without  saying. 
This  would  be  the  case  under  the  most  ideal  system  of  billing. 
A  "tax-gatherer"  is  never  popular  with  the  people  from  whom  he 
collects  taxes,  and  a  lighting  company  is  a  monthly  "tax-gatherer." 
The  best,  therefore,  that  it  can  expect  to  do  in  the  gathering  of  these 
taxes  is  to  collect  them  with  as  little  friction  as  possible.  It  seems 
to  me  that  any  system  which  gathers  taxes  from  the  individuals 
in  proportion  to  the  service  actually  rendered  them  is  likely  to  be 
attended  with  the  least  complaint. 

In  my  judgment,  the  differential  rating  system  for  lighting  com- 
panies comes  more  nearly  accomplishing  this  result  than  any  other 
system  with  which  I  am  familiar.  In  practice  it  applies  a  graded 
scale  of  discounts  to  the  customers  in  proportion  to  their  use  of  the 
service  they  demand  of  it.  They  always  get  their  bills  at  the  same 
rate ;  the  amounts  of  current  used  at  the  dift'erent  rates  making 
the  difference  in  the  average  rate  secured  by  any  one  customer  as 
compared  with  another  customer,  and  even  as  between  one  month's 
bill  and  another  month's  bill  of  the  same  customer. 

Under  this  system  of  billing,  the  customer  is  charged  for  the  same 
amount  of  current  each  month  if  he  uses  it,  and  in  the  heavier  light- 
ing months  usually  all  the  increase  in  the  bill  is  for  current  used  at  the 
lower  rate,  so  that  the  relative  differene  in  the  size  of  the  bills  be- 
tween the  summer  and  the  winter  months  is  not  so  great  as  where 
one  flat  rate  is  charged  throughout  the  year.  This  is  an  advantage 
that  can  readily  be  appreciated,  as  it  means  less  difference  between 
a  summer  and  a  winter  bill. 

In  business  places  a  customer  if  he  desires  to  be  billed  for  current 
used  according  to  the  differential  system  is  asked  to  make  a  guaran- 
tee per  lamp  connected  per  month.  This  is  necessary  for  the  ten- 
dency here  is  to  install  lamps  for  special  seasons,  and  to  use  a  much 
smaller  number  during  the  rest  of  the  year.  To  such  places  a  com- 
pany cannot  afford  to  have  its  lower  second  rate  apply.  In  residences 
we  do  not  ask  for  a  guarantee.  When  a  person  wires  his  house 
we  assume  that  he  prefers  to  use  electricity  for  illumination  entirely 
and  the  differential  system  brings  home  to  him  forcibly  the  fact 
that  when  he  has  used  in  any  month  all  the  higher  rate  current  for 
which  the  company  will  bill  him,  the  lower  rate  current  (5  cents 
per  kw-hour)  is  cheaper  than  any  other  illuminant ;  hence  it  is  better 
for  him  to  make  use  of  electricity  throughout  his  house  than  to 
resort  to  any  other  illuminant.  Having  gotten,  therefore,  all  the 
light  he  needs  to  use  in  his  house,  we  do  not  feel  the  necessity  of 
asking  him  for  a  guarantee. 

The  system  of  billing  for  current  according  to  the  lamps  connected, 
as  is  done  by  the  Cleveland  Company,  requires  an  inspection  de- 
partment, which  is  a  source  of  some  expense.  In  business  places  this 
inspection  has  to  be  thorough,  and  made  at  no  infrequent  intervals. 
In  residences,  however,  we  find  that  after  the  lamps  have  once 
been  installed,  it  is  but  seldom  that  any  changes  occur  in  the  in- 
stallation, so  that  there  is  little  or  no  inspection  required  in  the 
residence  part  of  the  business.     If  a  residence  makes  any  materia! 


change  m  the  lights  installed  in  it,  the  attention  of  the  meter  reader 
is  likely  to  be  called  to  the  fact  when  making  his  rounds,  or  the  ac- 
counting department  may  have  its  attention  called  to  it  because  of 
the   increased  use   of  current. 

We  were  led  to  adopt  this  differential  rating  system  for  residences 
partly  because  of  the  desire  to  avoid  the  investment  in  demand 
meters,  but  more  particularly  because  of  the  fact  that  we  did  not 
want  to  take  upon  ourselves  the  additional  onus  of  continually 
verifying  the  correctness  of  any  measuring  instrument  other  than 
the  wattmeter.  One  such  instrument  is  quite  sufficient.  It  may  be 
interesting  to  know  that  the  result  of  our  method  of  ra<ing  is,  that 
we  find  the  total  demand  as  arrived  at  by  the  system  .is  equivalent 
to  28  per  cent,  of  all  the  lamps  connected  in  residences.  When  we 
compiled  it,  our  idea  was  to  take  about  30  per  cent,  of  all  the  lamps 
connected  in  a  residence. 

An  objection  raised  by  some  to  the  lamps  connected  being  used  as 
a  basis  for  arriving  at  the  amount  of  current  to  be  charged  for 
at  the  higher  rate  is,  that  it  prevents  the  installation  of  as  many 
lamps  as  would  otherwise  be  wired  up.  It  does  have  that  effect, 
and  this  may  result  in  some  loss  in  gross  revenue,  but  our  experience 
is  that  some  check  upon  the  installation  of  lamps  is  not  altogether 
a  bad  thing.  How  often  it  happens  that  a  party  arranging  for  the 
use  of  electricity  wires  up  his  place  profusely,  and  after  he  gets  his 
first  bill  realizes  that  he  cannot  afford  to  use  all  his  lamps,  and 
then  proceeds  to  vent  his  disappointment  on  the  company,  and  in 
disgust  not  infrequently  resorts  to  gas,  or  if  he  continues  to  use 
electricity,  cuts  out  part  of  his  installation,  or  uses  such  part  only 
on  special  occasions — and  special  occasion  lamps  mean  a  direct 
loss  to  the  supplying  company. 


Third  Rail  Methods  in  Brooklyn. 


As  the  result  of  a  report  by  Mr.  C.  R.  Barnes,  State  electrical  ex- 
pert, the  Brooklyn  Heights  Railroad  Company  has  been  directed  by 
the  State  Railway  Commission  to  place  a  timber  between  the  third 
rail  and  the  platform  at  the  forty-one  stations  where  the  third  rail 
is  located  on  the  side  of  the  tracks. 

This  action  is  due  to  an  accident  generally  attributed  to  the  third 
rail,  at  the  Fifty-second  Street  station  of  the  Fifth  Avenue  line.  Two 
plans  were  suggested  for  the  protection  of  the  public.  One  was  that 
where  the  third  rail  is  contiguous  to  the  platform  it  be  covered,  and 
the  second  where  the  third  rail  is  on  the  near  side  of  the  platform  it 
be  carried  to  the  far  side  with  wire  connection  with  the  main  portion 
of  the  third  rail.  John  B.  Creighton,  secretary  of  the  Brooklyn 
League,  laid  these  plans  before  the  Board  of  State  Railroad  Com- 
missioners, with  the  desire  that  a  full  investigation  be  made.  The 
Commission  immediately  sent  Mr.  Barnes  as  an  electrical  expert  to 
Brooklyn  to  look  into  the  situation  and  make  a  special  report. 

The  report  states  that  the  man  met  his  death  by  being  crushed 
between  the  train  and  the  station,  and  further  makes  the  following 
conclusions : 

"The  third  rail  at  the  dift'erent  stations  can  be  changed  to  the  op- 
posite side  of  the  tracks.  The  estimated  expense  of  this  change  at 
the  forty-one  stations  is  $11,500. 

"As  to  the  walks  on  the  elevated  structures,  those  on  the  outside 
of  the  tracks  are  equipped  with  hand  rails,  and  these  walks  are  neces- 
sary for  the  purpose  of  enabling  passengers  in  times  of  panic  in  a 
car  or  when  trains  become  stalled  to  leave  the  cars  and  walk  to  the 
station.  If  the  third  rail  were  located  on  the  opposite  side  of  the 
track  from  the  station  phtforms  the  danger  from  this  source  to 
passengers  leaving  the  cars  between  stations  and  walking  to  them 
would  be  very  great. 

"To  prevent  passengers  falling  from  the  station  platforms  and 
coming  in  contact  with  the  third  rail  where  it  is  located  on  the  sta- 
tion side  of  the  structure,  the  rail  should  be  protected  by  an  open 
trough  extending  above  the  top  of  it.  But  the  third-rail  shoes  used 
on  this  system  are  eight  inches  in  width,  and  the  connections  to  the 
shoes  are  made  in  such  a  manner  that  this  trough  in  order  to  ac- 
commodate the  shoe  and  connections  would  have  to  be  over  twelve 
inches  in  width.  This  width  of  shoe  is  necessary  for  the  operation 
at  the  Brooklyn  Bridge  terminus.  A  trough  of  this  kind  would  not 
afford  much  protection  against  a  person  who  has  fallen  from  the 
platform  coming  in  contact  with  the  third  rail. 

"The  danger  from  persons  coming  in  contact  with  the  third  rail 
would  be  increased  by  placing  it  on  the  opposite  side  of  the  track 
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from  tlic  station  pl.itforins.  On  nccount  of  the  vviiltli  of  the  shoe 
and  tlic  cuimcctioiis  to  it  it  is  not  practicable  to  bo.x  ii)  tlic  third  rail 
at  the  stations ;  but  a  timber  could  be  placed  betwcrti  ilic  third  rail 
and  the  platforms,  extending  as  near  as  (lossible  and  clear  the  siioe, 
and  extending  above  the  rail  as  far  as  the  operation  of  the  cars  will 
permit." 

It  is  understood  tliat  steps  will  be  taken  by  the  road  to  carry  out 
the  suggestion  involved  in  tlic  report,  so  far  as  possible. 


.  Automatic  Motor-Starter  LitiKation. 


A  decision  recently  rendered  in  the  United  States  Circuit  Court 
of  the  Northern  Division  of  the  Northern  District  of  Illinois  in 
sustaining  the  HIades  patent  on  automatic  motor-starters,  defines 
the  i)rinciple  ol  rts  ailjudicala  as  it  may  enter  in  patent  litigation. 
The  suit  in  question  was  for  infringement  of  a  patent  on  an  auto- 
matic mutor-startcr  issued  January  7,  1890,  to  Marry  II.  Blades,  of 
Detroit,  Mich.,  on  an  application  dated  November  30,  1888.  One  of 
the  defences  was  that  this  same  patent  when  the  subject  of  litigation 
some  years  ago,  was  declared  void  for  want  of  patentable  novelty. 
It  was  urged  that  the  decision  in  that  case  was  res  adjudicala,  and 
that  the  court  should  by  way  of  comity  concur  in  that  decision.  The 
court  held  that  in  view  of  the  difference  of  parties  in  the  suit  at  the 
bar  and  the  former  suit,  he  did  not  consider  the  claim  of  res  ad- 
judicala sustainable.  As  to  comity,  the  judgment  of  another  court 
upon  the  same  subject  matter  is  of  great  weight,  when  the  same 
matters  are  presented  in  substantially  the  same  manner.  But  if  the 
reasoning  of  the  court  or  the  presentation  of  facts  in  such  case  fails 
to  appeal  to  the  judgment  in  view  of  the  new  presentation  of  the 
case,  such  judgment  should  prevail. 

The  opinion  then  proceeds  to  discuss  the  Walter  patent,  which 
figured  in  the  earlier  suit,  and  also  other  patents  brought  forward  as 
anticipations  by  the  defence,  and  concludes  that  the  Blades  patent 
relies  for  its  strength  on  the  location  of  the  releasing  magnet  within 
the  shunt  motor  circuit,  thereby  controlling  the  arm  which  contacts 
with  the  resistance  sections  located  between  the  armature  of  motor 
circuits  in  such  a  manner  as  to  provide  automatically  against  acci- 
dents to  the  field  circuit.  The  decision  concludes  that  both  the 
Blades  combination  and  the  result  it  attained  were  new ;  that  the  end 
attained  was  most  desirable,  and  that  the  invention  has  gone  into 
extensive  use  in  a  modified  form,  the  defence  having  found  it  to 
their  advantage  to  use  it.  The  court,  therefore,  decided  that  it 
amounted  to  patentable  novelty  and  that  the  patent  is  valid.  The 
parties  to  the  suit  were  the  Cutler-Hammer  Manufacturing  Company 
and  Edward  W.  Hammer  et  al. 


A.  I.  E.  E.  Extra  Meeting. 


The  extra  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers on  Friday  evening,  April  17,  at  w^hich  Mr.  W.  J.  Hammer  will 
read  his  paper,  will  be  held  at  the  Chapel  of  the  College  of  the  City 
of  New  York  instead  of  at  the  Chemists'  Club,  as  previously  an- 
nounced. The  paper  of  Mr.  Hammer  will  be  one  of  unusual  interest, 
not  only  on  account  of  the  subjects  treated,  but  also  because  of 
the  large  number  of  experimental  demonstrations  that  will  be  given. 
Mr.  Hammer  has  prepared  apparatus  which  will  exhaustively  illus- 
trate the  properties  of  radium  and  other  radio-active  substances, 
and  of  phosphorescent  and  fluorescent  substances.  Experiments 
prepared  to  illustrate  the  properties  and  application  of  selenium  will 
also  be  of  particular  interest.  The  lecture  \vill  also  deal  with  the 
treatment  of  disease  by  ultra-violet  rays,  to  study  which  subject 
Mr.  Hammer  recently  made  a  visit  to  the  Finsen  Institute  in  Stock- 
holm. 


Sale  of  Ries  Patents  Unratified  by  the  Court. 

On  April  7  Judge  Morris,  of  the  United  States  Circuit  Court, 
sitting  at  Baltimore,  refused  to  ratify  the  sale  of  certain  patents 
and  patent  applications  granted  in  the  name  of  Mr.  Elias  E.  Ries, 
which  sale  took  place  March  3  by  auction  in  Baltimore,  the  purchaser 
being  Albert  G.  Thompson,  of  New  York,  whose  bid  was  $60,000. 
In  a  bill  of  exceptions  opposing  the  ratification  of  the  sale,  Mr.  Ries 
alleged  that  his  alternating-current  converter   electric  railway  pat- 


ents included  uinong  those  suld  are  lundaniental  and  controlling, 
and  are  now  being  extensively  used  by  all  the  larger  electric  railway 
companies  in  thi.s  country ;  that  the  rights  to  recovery  fur  past 
infringement,  which  was  included  in  the  sale,  is  worth,  akidc  from 
the  present  and  future  value  of  the  patents  themselves,  many  limes 
more  than  the  total  price  paid  for  the  entire  property.  It  was  stated 
that  in  Greater  New  York  alone  there  arc  now  in  operation  and 
under  construction  electric  railways  involving  a  capital  investment 
of  over  $joo,ooo,ooo,  which,  it  was  alleged,  have  already  adopted  or 
are  about  to  adopt  the  system  of  electrical  transmission,  conversion 
and  distribution  covered  by  some  of  the  patents  sold. 

Mr.  Ries  further  averred  in  his  petition  to  the  court  that  the 
prospective  one-half  interest  in  the  patents  held  by  his  late  associate 
had  been  previously  acquired  without  the  knowledge  of  the  peti- 
tioner by  certain  parties  in  whose  interest  the  entire  title  to  the  pat- 
ents was  eventually  purchased  at  the  public  sale,  and  certain  irregu- 
larities were  charged  with  relation  to  the  manner  in  which  the  pre- 
liminaries to  the  sale  were  conducted.  The  petitioner  stated  that  he 
has  secured  two  bidders  who  arc  willing  to  begin  a  new  bidding  for 
the  patents  at  $120,000. 

A  list  of  the  Ries  patents  and  applications  was  given  in  the  issue 
of  March  14.  One  of  the  most  important  of  the  patents  was  issued 
to  Mr.  Ries  .'\pril  11,  1899,  on  an  application  filed  by  him  in  1887 
after  passing  through  interference  proceedings  extending  over  the 
period  of  twelve  years.  It  is  claimed  that  this  patent  is  of  such 
broad  scope  as  to  cover  the  entire  modern  electric  railway  industry. 
.\  hearing  was  granted  at  which  arguments  may  be  presented  to 
show  cause  why  the  sale  of  March  3  should  be  set  aside  and  a  new 
sale  ordered. 


CURRENT  NEWS  AND  NOTES. 


LINEMEN  AND  TREES.— Gov.  McCullough,  of  Vermont,  in 
designating  April  17  as  Arbor  Day,  after  describing  the  advantages 
to  the  community  derived  from  the  planting,  says  in  his  proclama- 
tion :  "But  besides  planting,  it  behooves  this  generation  to  preserve. 
Preserve  the  trees  by  the  highway  from  the  wanton  felling,  cutting 
and  slashing  of  the  modern  vandal,  especially  the  linemen  of  the 
trolley,  the  telephone,  the  telegraph,  the  electric  light — more  de- 
structive in  their  ravages  than  the  gj'psy  moth  or  the  elm  beetle." 


MUNICIPAL  LIGHTING  AT  ST.  JOSEPH,  MICH.— An  elab- 
orate analysis  of  the  report  of  the  municipal  electric  lighting  plant 
at  St.  Joseph,  Mich.,  has  been  made  by  Mr.  W.  Worth  Bean,  the 
well-known  manager  of  lighting  and  traction  properties.  He  shows 
that  nothing  is  allowed  for  depreciation,  taxation,  interest,  insurance, 
etc.,  while  sundry  items  of  expense  are  wholly  omitted.  Even  the 
amount  of  investment  is  incorrectly  stated.  Mr.  Bean's  company 
stands  ready  to  supply  lights  at  figures  far  below  the  actual  cost  of 
lights  from  the  city  plant. 


INTERNATIONAL  COMPLICATIONS.— In  a  recent  editorial 
note  on  electroculture,  we  appear  to  have  been  misled  as  to  the 
origin  of  some  of  the  data,  and  thus  to  have  located  Helsingfors  in 
Norway  instead  of  Finland.  We  believe  most  of  our  readers  are 
aware  that  Finland  is  not  in  Norway,  but  is  a  reluctant  part  of 
Russia,  and  therefore  in  order  to  avoid  further  international  compli- 
cations, we  hasten  to  make  a  needed  correction.  We  would  point 
out  that  in  the  article  Prof.  Lemstroem  is  spoken  of  as  a  Russian, 
but  we  are  not  sure  of  his  native  place. 


WIRELESS  TELEPHONY.— A  recent  dispatch  from  London  to 
a  Montreal  paper  refers  to  some  experiments  made  at  Alexandra 
Palace  with  a  system  of  transmitting  speech  and  signals  through 
the  ground,  the  inventors  being  J.  T.  Armstrong,  a  Devonshire  elec- 
trician, and  Axel  Orling,  a  Swedish  electrical  engineer.  According 
to  the  dispatch,  "A  characteristic  feature  of  the  system  was  a 
peculiar  combination  of  high-potential  discharges  and  low-tension 
currents.  Experiments  with  bombs  proved  that  explosives  could 
be  syntonized  within  the  same  radius,  so  that  all  could  be  fired  simul- 
taneously or  each  in  turn  by  means  of  earth  currents  without  wires." 
Other  experiments  illustrated  the  transmission  of  Morse  signals  and 
musical  sounds  by  a  wireless  telephone. 
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BRITJSH  I'ACllUC  CABLE.— Advices  from  London  state  that 
the  British  Pacific  Cable  Board  estimates  that  there  will  be  a  loss 
on  the  working  of  the  cable  of  £92,000  for  the  year  ending  March 
31,  1904.  This  will  throw  a  responsibility  of  £30,700  on  to  New 
South  Wales,  Victoria  and  Queensland.  The  contributors  to  the 
Pacific  cable  and  their  proportions  are:  Great  Britain,  S-i8ths; 
Canada,  5-i8ths;  New  Zealand,  2-i8tlis;  Victoria,  2-i8ths;  New 
South  Wales,  2-i8ths;  Queensland,  2-i8ths. 


ELECTROLYTIC  COPPER  PLANT  IN  CANADA.— A  Can- 
adian correspondent  states  that  within  the  next  few  months  a  plant 
will  be  established  either  in  the  City  of  Montreal  or  at  Shawinigan 
Falls,  Quebec,  for  the  conversion  of  crude  black  copper  into  re- 
fined copper.  This  will  be  followed  by  the  establishment  of  exten- 
sive works  for  the  manufacture  of  the  free  copper  into  sheets  and 
tubes.  It  is  also  reported  that  Mr.  C.  K.  Milbourne,  an  English  cap- 
italist, has  been  locating  a  site  for  a  plant  for  the  refining  of  copper 
by  the  Cowper-Coles  process. 


SALE  OP  MUNICIPAL  FL.4Af7'6".— Representative  Curry,  of 
Philadelphia,  has  introduced  in  the  Pennsylvania  Legislature  a  bill 
authorizing  any  city,  town  or  borough  owning  or  operating  its 
own  gas  works  or  electric  light  plant  to  sell,  or  lease,  or  otherwise 
dispose  of  the  same  to  individuals  or  corporations  and  to  secure 
to  the  lessees  or  purchasers  thereof  by  proper  covenants  and  agree- 
ments the  exclusive  right  to  furnish  gas  or  electricity  within  such 
city,  town  or  borough  under  such  regulations  and  for  such  periods, 
not  exceeding  50  years,  as  the  municipal  authorities  of  such  city, 
town  or  borough  shall  deem  advantageous. 


WIRELESS  TELEGRAPHY  FOR  SUBMARINES.— A  cable 
dispatch  from  London  of  April  11  says:  In  the  course  of  experi- 
ments with  the  new  submarines  at  Portsmouth  an  attempt  was  made 
to  communicate  with  them  by  means  of  wireless  telegraphy,  which 
was  found  possible.  A  further  trial  revealed  the  fact  that  com- 
munication could  only  be  established  so  long  as  the  light  penetrated 
to  the  submarine ;  it  ceased  as  soon  as  they  were  submerged  to  a 
depth  where  the  light  was  unable  to  reach  them.  This  discovery 
will,  it  is  expected,  have  an  important  bearing  on  the  future  of 
submarine  warfare.  Experiments  made  aboard  ship  to  detect  the 
api)roacli  of  submarines  were  also  successful. 


IVATER  POWER  OF  THE  ESCANABA.—A  telegram  from 
Negaunee,  Mich.,  states  that  Minneapolis  and  St.  Paul  capitalists 
are  planning  the  utilization  of  the  water  power  at  the  falls  on  the 
Escanaba  River,  some  thirteen  miles  from  that  city.  It  is  estimated 
that  100,000  hp  may  be  developed.  A  representative  of  the  company 
states  that  one  of  the  largest  pulp  mills  in  the  United  States  is 
planned ;  also  the  transmission  of  power  to  Escanada,  Iron  Moun- 
tain, Menominee  and  Marinette.  He  also  stated  that  agents  of  the 
company  would  be  in  Negaunee.  Ishpeming  and  Marquette  with  a 
proposition  to  furnish  power  at  prices  nuich  below  the  present  cost 
of  production. 


SWEDISH  BRAKE  FOR  LIJU'TRIC  .MOTORS.— Conml  R. 
S.  S.  Bergh  reports  from  Gothenburg,  March  18,  1903  :  Mr.  Arthur 
Hultqvist,  assistant  engineer  in  the  workshops  of  the  electrical  street 
railways  of  this  city,  has  recently  constructed  a  brake  for  electric  mo- 
tors which  consists  of  a  small  automatic  reversing  switch  (omkopr 
plare),  which  is  fastened  near  the  motor.  On  every  machine  is  a  pen- 
dant handle  bearing  the  words  "emergency  brake"  in  red  letters.  If 
a  workman  should  happen  to  be  caught  in  the  machinery  or  any 
other  accident  should  occur,  the  machinery  can  be  quickly  stopped 
by  pulling  the  handle,  which  sets  the  brake  in  action.  It  is  claimed 
that  the  machine  can  be  stopped  in  this  way  within  one-half  or  one- 
fourth  rotation. 


IVATER  POWERS  IN  GEORGIA.— Yha  Director  of  the  United 
States  Geological  Survey,  Mr.  Charles  D.  Walcott,  announces  that  a 
comprehensive  system  of  mapping  the  areas  adjacent  to  the  unde- 
veloped water  powers  0/  Georgia,  which  will  prove  to  be  of  great 
value  to  manufacturing  interests,  has  just  been  inaugurated.  Careful 
surveys  will  be  made  of  all  the  important  streams  in  the  State 
throughout  their  whole  length,  to  show  the  amount  of  their  fall  and 
the  position  of  their  banks  and  islands :  and  contour  maps  of  pos- 
sible  dam    sites,    and,   finally,   topographic    maps   of   their   drainage 


basins  will  be  prepared.  This  system  of  surveys  has  been  under- 
taken by  the  United  States  Geological  Survey,  and  Messrs  W.  O. 
Tufts  and  J.  R.  Eakin  have  started  work  respectively  on  the  Ocmul- 
gee  River  from  Atlanta  to  Macon,  and  on  the  Savannah  River  from 
Augusta  to  its  head,  including  the  Broad,  Tallulah,  Tugaloo  and 
Chattooga  tributaries. 


ELEVATOR  CONTROLLING  DEVICES.— A  patent  issued  April 
7  to  Mr.  C.  O.  Mailloux  on  an  application  filed  July  23,  1890,  relates 
to  Mr.  Mailloux's  system  for  controlling  elevators,  which  has  been 
the  subject  of  other  patents,  two  of  which  were  granted  in  1895.  The 
system  consists  of  the  use  on  each  floor  of  push  button  controlling 
switches  in  connection  with  locking  mechanism  for  producing  non- 
interference. The  operation  of  a  switch  at  any  floor  landing  throws 
all  the  switches  at  all  the  landings  into  a  temporary  inoperable  con- 
dition. Upon  closing  a  switch  at  any  landing,  the  elevator  car  ascends 
or  descends  to  that  landing,  stopping  there;  all  the  controlling 
switches  on  the  several  floors  are  then  locked,  and  upon  a  passenger 
entering  the  car  and  closing  the  door,  the  car  is  left  completely  under 
the  control  of  the  switch  in  the  car.  Upon  closing  the  landing  door 
after  the  passenger  leaves  the  car,  the  apparatus  is  placed  in  such 
a  condition  that  the  system  will  be  in  condition  for  calling  the  car 
to  any  other  landing. 


MARCONI  IN  ENGLAND.— A  special  cable  dispatch  to  the  New 
York  World  from  London  of  April  11  says:  Air.  Marconi  is  dis- 
gruntled because  the  British  Post  Office  still  refuses  him  facilities 
for  sending  telegrams  to  his  trans-oceanic  wireless  station  at  Poldhu. 
"The  Iinglish  Government  is  slow  but  sure,"  he  said  to  the  World 
correspondent  with  a  tinge  of  bitterness  in  his  tone.  "It  does  not 
move  as  rapidly  as  the  American  Government  does,  and  is  not  so 
sympathetic  as  the  Italian,  but  doubtless  it  will  do  all  I  desire  in 
time."  The  London  Times'  daily  Marconigraph  service  has  been  in- 
termittent, and  this  is  pointed  to  as  justification  of  the  Post  Office 
Department's  refusing  facilities  to  the  public  to  ofifer  dispatches 
which  probably  could  not  be  transmitted.  Being  asked  concerning 
the  future  developments  of  his  system  Marconi  said:  "I  only  forecast 
what  I  know  to  be  certainties.  I  cannot  commit  myself  to  predictions 
which,  if  not  fulfilled  to  the  hour,  would  excite  malicious  criticism. 
My  system  has  a  future  before  it  that  will  shame  those  who  now  are 
sceptical." 


CHICAGO  MUNICIPAL  OWNERSHIP.— In  discussing  the 
statement  of  Mr.  Carter  Harrison,  Mayor-elect  of  Chicago,  that  his 
narrow  election  is  a  victory  for  municipal  ownership,  the  Wall  Street 
Journal  says:  "If  the  policy  of  municipal  ownership  of  public 
utilities  is  ever  adopted  in  this  country  it  will  hardly  be  as  the  result 
of  Chicago's  example.  The  kind  of  municipal  ow^ncrship  that  thrives 
in  Chicago  is  not  exactly  the  kind  that  the  people  of  the  country  as  a 
whole  are  in  favor  of.  A  city  notorious  the  world  over  for  its 
official  blackmail  of  corporations  seeking  franchises  is  not  the  gov- 
ernment to  take  the  lead  in  the  direction  of  municipal  ownership. 
Chicago's  official  corruption  has  for  years  been  a  stench  in  the 
nostrils  of  honest  people.  Systematic  blackmail  has  become  a  fine  art 
ihere.  Chicago  must  purge  itself  before  it  can  hope  to  show  to  the 
country  the  advantages  of  municipal  ownership.  It  is  remarkable 
that  the  two  cities  where  the  idea  has  been  tried  on  a  large  scale, 
Philadelphia  and  Chicago,  have  enjoyed  the  most  unenviable  munici- 
pal reputation.  The  first  pre-requisite  for  the  establishment  of  muni- 
cipal ownership  is  municipal  honesty  and  purity.  The  thought  occurs 
to  us  that  Mayor  Harrison  advocates  municipal  ownership  in  order 
to  make  it  impossible  for  any  one  else  to  do  so.  If  he  desires  a 
monopoly  of  the  idea  that  is  a  good  way  to  achieve  it." 


Letters  to  the  Editors. 


Fuel  Consumption  in  Central  Stations. 


To  the  Editors  of  the  Electrical  World  and  Engineer: 

Sirs  : — The  recent  suggestions  that  the  economy  of  power  station 
operation  be  expressed  in  pounds  of  water  used  per  kilow-att-hour 
are  of  doubtful  value.  It  is  true  that  the  usual  method  is  unsatis- 
factory and  allows  no  accurate  comparison  of  stations  operating  un- 
(Ut    different    conditions.      The    pounds    of   water    evaporated    per 
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kilowatt-hour,  iucludiiig  only  the  energy  transforniaiiuni  in  pipe 
hue,  engines,  grnerutors  and  cables,  give;)  no  indication,  unless  the 
pounds  of  water  evaporated  per  pound  of  coal  is  staled,  of  the  boiler 
room  operation  where  the  largest  losses  always  occur.  When  sep- 
aration is  made  into  these  two  stages,  discrimination  between  the 
very  dissimilar  performance  of  the  engine  and  generator  has  become 
pertinent,  and  thus  the  real  need  of  a  simple  expression  for  the 
economy  of  the  station  as  a  whole  is  not  supplied.  Were  it  not 
that  most  station.^  have  insufficient  facilities,  a  better  practic.il  method 
of  stating  power  station  economy  would  be  pounds  of  combiistibk- 
per  kilowatt-hour  or  pounds  of  coal  "dry  and  free  from  ash."  The 
energy  in  one  pound  of  combustible  in  ordinary  coals  is  nearly 
constant,  and  efticiencies  based  on  it  would  be  directly  comp.irablc 
with  suflicient  accuracy  for  practic.nl  purposes. 
Rrooki.yn,  N.  Y.  Hartley  Le  Hurav  Smith. 


The  Proposed    New  York  State    Electrical  Laboracory. 


To  the  Lditors  of  Electrical  World  and  Engineer: 

Sirs: — We  were  surprised  to  read  the  report  of  the  statements 
made  at  the  hearing  before  the  Senate  Finance  Committee  held  in 
Albany,  March  17th,  on  the  McEwan  bill  to  establish  a  State  Elec- 
trical Laboratory,  particularly  the  references  to  the  testing  of  elec- 
tricity supply  meters  made  by  Mr.  C.  P.  Stcinmctz. 

It  has  been  the  invariable  practice  of  this  company,  and  we  believe 
of  all  properly  conducted  electricity  supply  companies,  to  test  the 
meters  in  use  by  the  consumers,  upon  request,  at  any  time;  and  if 
the  meter  is  found  to  be  outside  the  limits  of  commercial  accuracy, 
a  prompt  rebate  is  made  to  the  full  extent  of  the  meter's  inac- 
curacy, without  process  of  law.  In  the  regular  routine  of  the  meter 
department  a  test  of  all  meters  in  use  by  the  customers  is  made  at 
least  once  every  year.  The  customer  is  invited  to  be  present  at  these 
tests  in  person  or,  if  he  desires,  he  may  be  represented  by  an  elec- 
trical expert  of  his  own  selection. 

The  charter  of  the  City  of  New  York  provides  for  a  meter  test 
by  the  Department  of  Water  Supply,  Gas  and  Electricity,  on  request 
of  the  customer,  and  such  tests  have  been  made  in  a  number  of 
cases.  We  believe  that  electrical  testing  laboratories  of  standing, 
conducted  by  private  capital,  are  already  in  existence — notably  the 
Lamp  Testing  Bureau,  duly  incorporated  under  the  laws  of  the 
State  of  New  York — to  make  electrical  tests  of  any  kind  on  behalf 
of  the  public  on  the  payment  of  moderate  fees.  It  is  to  be  observed, 
moreover,  that  tests  of  this  character  should  be  made  on  the  cus- 
tomer's premises  under  the  conditions  of  environment  in  which  the 
meter  is  actually  used. 

With  the  National  Bureau  of  Standards  at  Washington,  certifying 
to  the  accuracy  of  the  fundamental  standards  used  in  meter  tests, 
and  with  municipal  authorities  or  private  corporations  by  whom 
meter  tests  can  be  made,  the  electricity  supply  customer  should  haye 
no  difficulty  in  satisfying  himself  that  his  meter  is  recording  cor- 
rectly, and  that  he  is  paying  for  only  such  current  as  he  is  using. 
The  New  York  Edison  Company, 
Nicholas  F.  Brady, 

New  York.  Vice-President. 


Electric  Traction  on  the  Swedish  Private  Railroads. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — In  an  article  in  Electrical  World  and  Engineer  of  March 
21  the  writer  reported  on  the  provisions  by  the  Swedish  Railroad 
Administration  for  adopting  electric  traction  on  the  government 
roads.  Now  the  "Road  &  Water  Building  Administration,"  to  the 
jurisdiction  of  which  the  private  railroads  belong,  has  taken  the 
matter  up  for  those  lines.  It  submitted  on  March  5  to  the  Swedish 
Government  a  petition  for  a  grant  for  making  tests  with  electric 
traction  on  a  part  of  the  Falun-Viisterdalames  Railroad.  That  com- 
pany, from  which  the  initiative  has  come,  has  engaged  to  give  up  a 
new  part  of  its  track  for  free  use  for  the  tests  during  two  years,  and 
the  Stora  Kopparbergs  Bergslags  Company  will  furnish,  free  of 
cost,  for  the  same  period  of  time,  1,100  hp  from  its  adjacent  power 
house.  The  Road  &  Water  Building  Administration  has  received 
offers  to  participate  in  these  tests  from  the  following  foreign  firms. 


\i/.:  Ocrlikon  Company,  Zurich;  We»tinghou«.e  Company,  Pitts- 
burg; Scliuckcrt  &  Co.,  Niircniberg;  Siemens  &  lialske,  Berlin,  and 
.MiKinicine  lileklriiitats-liescllscliafl.  Berlin.  They  place  at  the 
Road  &  Water  Building  Administration's  disposal,  free  of  charge, 
an  engineerinK  »ta(T,  an  well  as,  in  some  cases,  rolling  stock. 

This  lest,  which  is  going  to  be  held  in  Sweden  between  the  most 
prominent  electric  railroad  systems,  will,  no  dnubt,  be  extraordinarily 
interesting  to  the  whole  electrical  world. 

Nasiivii.ik,    ThNN.  Arvid  Westkriiero. 


"  Water  Pail  "  Electric  Lighting. 


To  the  Editors  of  Electrical  World  and  E.ngi)icer: 

Sirs  : — Referring  to  the  interesting  article  by  M.  Paul  lloho,  in 
your  issue  of  March  28,  I  had  practically  the  same  experience  as  de- 
scribed by  him,  and  for  the  same  jjurpose,  in  1894,  at  the  East  End 
Electric  Light  Plant,  Pittsburg,  Pa.,  while  engaged  in  research  on 
the  subject  of  aliuninum.  The  results  obtained  were  communicated 
to  Superintendent  Lucas  of  the  above  plant,  to  a  number  of  friends 
in  the  student  course  of  the  Westinghoiise  Electric  &  Manufacturing 
Company,  and  others. 

My  experiments  were  made  with  a  "cell"  consisting  of  a  glass 
jar,  with  electrodes  of  both  equal  and  unequal  size  (area  of  surface 
exposed  to  electrolyte^  and  an  aqueous  electrolyte,  with  an  arc  be- 
tween electrodes  or  electrode  and  the  electrolyte.  The  electrodes 
were  cylindrical,  as  shape  did  not  seem  to  be  of  consequence;  and 
among  those  tested  were  carbon,  the  common  metals,  and  metallic 
oxides,  such  as  ferroso-ferric,  plumbic,  stannic,  stannous,  cuprous 
and  cupric,  both  in  a  porous  and  solid  state.  The  electrolytes  in- 
vestigated were  water;  acid,  alkali  and  salt  solution:  and  to  prevent 
noxious  fumes  arising,  recourse  was  had  to  solutions  of  boric  acid, 
and  similar  soluble  acids  of  the  metals,  salts  of  such  acids  (such 
as  bichromates  and  permanganates)  and  soluble  compounds  similar 
to  sodium-aluminate. 

The  use  of  such  a  method  (patented  several  years  ago)  to  heat  or 
fuse  metals,  while  accomplishing  the  results  desired,  is  much  less 
efficient  than  heating  by  the  direct  resistance  method  of  metal  to 
metal,  owing  to  the  amount  of  water  converted  into  steam  with 
consequent  loss  of  energy,  and  the  absorption  of  the  gases  set  free 
by  electrolysis  by  the  metal,  which  causes  the  latter  to  oxidize  more 
rapidly  when  exposed  to  the  air. 

I  question  very  much  whether  carbon  is  fused,  as  my  results  tended 
to  show  that  the  carbon  of  the  electrode  combined  with  the  gases 
set  free  (to  form  carbo-hydrides,  in  the  case  of  hydrogen  being 
evolved)  and  at  the  same  time  the  disintegrating  action  of  the 
passage  of  the  current,  which  happens  whether  an  arc  is  formed  or 
not,  tears  from  the  electrode  fine  particles  which  float  around  in  the 
electrolyte. 

The  article  did  not  apparently  comprehend  investigation  of  the 
alternating  current,  but  my  experiments  with  both  alternating  (133- 
cycle)  and  direct  current  showed  results  almost  the  same,  except 
that  with  the  former  electrolytic  action  was  much  modified. 

The  article  states  that  "there  only  remains  to  clear  the  theoretical 
process  of  the  imperfections  inherent  in  all  new  systems."  These 
imperfections,  however,  happen  to  be  numerous,  and  some  most 
difficult,  among  which  is  the  great  loss  of  the  light  produced  due 
to  the  transformation  of  many  of  the  actinic  rays  into  heat  rays 
during  their  passage  through  the  electrolyte  and  the  loss  of  energy 
caused  by  the  conversion  of  much  of  the  water  of  the  electrolyte 
into  vapor,  which  vapor  would  require  some  special  means  of  re- 
moval in  the  case  of  indoor  lighting,  and  would  possibly  cause 
trouble  in  outdoor  lighting  in  cold  weather. 

I  did  not  abandon  the  matter,  but  deferred  it  for  further  inves- 
tigation. In  view  of  the  recent  developments,  I  desire  to  state  that 
I  have  found  the  use  of  such  a  combination  (carbon,  metal  or  com- 
posite electrodes,  an  aqueous  electrolyte  and  an  arc  between  the 
electrodes  and  the  electrolyte),  oflfers  an  interesting  and  efficient 
means  of  producing  many  simple  and  complex  compounds ;  partic- 
ularly endothermic  ones,  some  of  which  are  not  readily  made  other- 
wise, and  many  only  by  means  of  the  high  temperatures  of  the 
electric  arc.  One  of  the  simplest  reactions  is  the  production  of 
acetylene  by  the  use  of  a  carbon  cathode,  and  preferably  a  direct 
current,  with  a  simple  electrolyte  such  as  sodium  hydrate  or  borate, 
in  a  closed  vessel :   the  hydrogen  liberated  at  the  cathode  combines 
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with  the  latter  forming  acetylene  (CiHs)  and  with  the  steam  gen- 
erated by  the  arc,  and  a  certain  amount  of  the  volatilized  electrolyte 
is  carried  over  to  a  condenser,  where  the  water  and  electrolyte  is 
caught  and  the  acetylene  passes  over  to  a  gasometer.  It  may  be  in- 
teresting to  note  that  there  is  a  certain  critical  temperature  (result 
of  current  density  at  the  electrode)   under  which   acetylene  is  not 


formed,  and  in  the  manufacture  of  other  and  more  complex  com- 
pounds, certain  temperatures  of  the  arc  cause  the  production  of 
other  compounds  than  those  desired.  This  method  may  no  doubt 
prove  an  important  factor  in  the  ever-broadening  field  of  electro- 
chemistry. Joseph  B.  Hall. 
Chicago,  III. 
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Dynamos,  Motors  and  Transformers. 

Shunt-Rcguhting  Resistance  for  Separate  Excitatioti.—KmzBRVN- 
NER. — An  article  illustrated  by  diagrams.  In  some  cases,  especially 
in  test  rooms  and  in  laboratories,  it  is  desirable  to  accomplish  a 
regulation  of  the  shunt  current  of  dynamos  within  very  wide  limits ; 
this  is  especially  the  case  in  determining  magnetizing  curves,  and  in 
the  tests  of  boosters.  In  both  cases  the  magnets  are  in  general  sep- 
arately excited   and   a  continuous    regulation   is   desirable.     If  this 

is  done  by  a  resistance  in  series, 
in  many  cases  very  large  resist- 
ances are  required.  He  recom- 
mends using  instead,  at  least  in 
5 II  special  cases,  the  arrangement 
shown  in  the  adjoining  diagram, 
in  which  the  regulating  resistance, 
IV,  is  directly  connected  to  the 
source  of  the  exciting  current,  / 
and  //.  The  magnet  winding,  M, 
is  connected  at  one  end  with  /,  and 
at  the  other  end  with  the  lever,  ///, 
so  that  the  magnet  winding  may 
be  connected  to  any  part  of  the  re- 
sistance, IV.  This  arrangement 
has  the  evident  disadvantage  that 
the  loss  of  energy  is  in  any  case 
greater  than  with  a  series  regulat- 
ing resistance.  Hence  this  ar- 
rangement should  be  used  only  when  this  energy  loss  is  of  no  ac- 
count, and  when  a  regulation  within  very  wide  limits  is  desired. 
This  is  the  case  for  some  purposes  in  laboratories  and  also  in  con- 
nection with  boosters. — Elek.  Zeit.,  March  26. 

Direct-Current  Dynamos. — Drucdert.— A  very  long  article  in 
which  he  analyzes  the  design  of  the  direct-current  dynamos  exhibited 
at  the  Paris  Exposition  and  compares  them  with  various  formulas 
developed  by  S.  P.  Thompson,  Knapp,  Arnold,  Picou,  Fisher-Hinncn 
and  others.  In  a  long  table  he  gives  for  20  rnachines  of  various  size 
and  design,  the  principal  dimensions  and  details  of  design.  The 
various  properties  are  then  discussed  and  the  different  formulas  ap- 
plied. In  summing  up  he  says  that  in  spite  of  difference  of  opinion 
existing  between  different  designers  concerning  the  principal  dimen- 
sions, the  number  of  poles,  the  induction  and  the  heating  limit,  there 
are  now  evident  uniform  tendencies  toward  the  employment  of 
multipolar  types  of  restricted  dimensions  and  of  a  shape  agreeable 
to  the  eye,  towards  a  reduction  of  the  diameter  of  the  armature  (due 
to  the  use  of  drum  windings),  of  the  teeth  and  of  the  channels  for 
ventilation,  towards  the  use  of  employing  means  for  getting  good 
conmiutation  in  order  to  reduce  the  wear  and  tear  of  the  commutator, 
and  finally  towards  the  nearly  general  use  of  cast  steel  for  the  polar 
system. — I.'F.ehnrage  FJec,  March  21. 

REFERENCE. 

Compounding  of  .iltcrnators. — Bov  de  la  Tour. — A  mathematical 
article  illustrated  by  diagrams,  in  which  he  discusses  the  general 
principles  and  the  conditions  which  a  method  of  compounding 
must  satisfy.  He  remarks  that  the  use  of  compounding  is  desirable 
only  when  the  variations  of  load  which  may  occur  are  large  com- 
pared with  the  power  of  the  generating  set. — L'Ind.  Elec,  March  10. 

Power 

A  European  40.000-Volt  Plant. — .\  note  stating  that  the  Ocrlikon 
Company  is  about  to  erect  a  large  electric  power  plant  on  the  Caffaro 


River,  which  has  its  source  on  the  Alps,  forming  the  frontier  between 
Italy  and  Tyrol,  and  discharges  its  waters  into  the  Chiesa  River.  An 
up-stream  station,  which  will  be  built  later  on,  will  supply  5,000  hp, 
while  the  station  to  be  erected  now  in  the  Italian  township  of  Bage- 
line  will  make  some  10,000  hp  available.  In  both  stations  three- 
phase  current  of  9,000  volts  and  42  cycles,  taken  from  the  generator 
terminals,  will  be  transformed  up  to  40,000  volts.  Current  at  the 
pressure  will  be  transmitted  to  Brescia,  some  40  km  distant,  where 
it  will  be  partly  used  for  power  and  light  distribution  in  the 
Province  of  Brescia,  and  partly  for  operating  large  electrochemical 
works.  The  station,  which  is  now  in  course  of  construction,  has  a 
water  supply  of  4,000  litres  per  second,  with  a  head  of  254  metres, 
which  corresponds  to  an  effective  turbine  output  of  10,160  hp.  The 
head-race  has  a  length  of  4.500  metres  and  includes  three  tunnels, 
one  of  which  is  2,300  metres  long.  Five  2,500-hp  generating  sets 
will  be  installed,  each  consisting  of  a  turbine  directly  coupled  to  a 
three-phase  generator  and  running  at  315  r.p.m.  Besides  these  large 
sets  there  will  also  be  two  i6o-hp  turbines  running  at  600  r.p  m.  and 
coupled  to  exciters.  One  exciter  will  suffice  for  four  of  the  main 
generators,  the  other  exciter  and  the  fifth  main  set  serving  as 
reserve.  The  alternators  are  designed  for  2,340  kv-amp.  at  a  power- 
factor  of  0.75.  Five  step-up  transformers,  each  of  2,340  kv-amp., 
raise  the  pressure  to  40,000  volts,  and  after  transmission  it  is  trans- 
formed down  to  the  working  pressure  by  a  like  number  of  step-down 
transformers. — Lond.  Elce.,  March  27. 

Electric  Power  in  Mines. — Nowak. — .An  illustrated  description  of 
the  electric  installation  of  the  Gneisenau  mine  near  Dortmund,  Ger- 
many. Last  year  it  was  decided  to  considerably  enlarge  the  existing 
small  lighting  plant  so  that  electric  current  should  be  used  for  power 
purposes,  especially  for  pumping.  For.  the  latter  purpose  a  665-hp 
motor  was  installed,  which  consumes  about  one-fourth  of  the  whole 
load.  The  three-phase  system  at  2,500  volts  and  a  frequency  of  25 
were  chosen.  For  lighting  and  for  power  transmission  on  the 
surface  of  the  earth,  the  three-phase  currents  are  transformed  to 
Soo-volt,  direct-current,  while  the  pump  motor,  which  is  placed  under 
ground  in  the  mine,  is  operated  directly  at  2,500  volts.  The  plant 
contains  two  steam-driven,  625-kvv,  three-phase  generators;  two 
converters  for  excitation  and  lighting  of  50-kw,  and  a  direct-current 
dynamo  of  38  kw,  which  was  available  from  the  old  installation. 
The  installation  of  the  large  pump  motor  in  the  mine  was  very  diffi- 
cult on  account  of  the  small  dimensions  of  the  shaft ;  the  stator  had 
to  be  brought  into  the  mine  in  four  parts  and  the  rotor  in  two  parts 
and  both  the  stator  and  the  motor  had  to  be  wound  in  the  mine. 
For  starting  the  motor  two  methods  are  used;  in  the  first  one, 
which  is  generally  used,  the  short-circuited  motor  is  connected  with 
one  generator  which  is  then  at  rest ;  w^hen  the  generator  is  started, 
the  motor  also  starts  and  runs  up  to  full  speed  with  the  generator. 
This  necessitated  the  employment  of  two  three-phase  circuits  on 
the  switchboard,  one  for  the  normal  light  and  power  service,  the 
other  for  starting  the  pump  motor.  In  some  cases,  however,  it  was 
desirable  to  start  the  motor  without  first  stopping  one  generator;  for 
this  purpose  a  resistance  is  provided  in  the  well-known  manner, 
to  be  inserted  in  the  motor  circuit ;  it  consists  of  nickeline  wire  in 
oil. — Glueckauf..  February  28. 

Traction. 

Third  Rail  (or  High-Speed  Electric  Service. — Gonzenbach. — A 
summary  of  a  paper  in  which  the  writer  review^s  the  advantages  of 
the  third-rail   system   as   compared   with   the  overhead   trolley,   and 
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then  takes  up  the  several  features  of  construction  ami  operation  of 
roads  e(iuiiii)eil  with  the  former  style.  The  practice  of  locating 
the  Ihiril  rail  at  one  liidc  of  the  track  is  commended  and  the  neces- 
sity of  adoptinK  a  standard-gauge  line  and  elevation  (or  surface 
work  and  elevated  roads,  is  urged  upon  builders  of  both  classes  of 
lines.  Considerable  attention  is  given  to  the  (piestion  of  insulators, 
and  sonic  experiences  gained  on  the  Boston  &  Albany  and  the  New 
York,  New  Haven  &  Hartford  roads  are  described  to  show  the 
need  of  adopting  some  other  form  than  wooden  insulators.  The 
writer  mentions  that  the  average  in  a  series  of  readings  taken  under 
his  direction  was  between  6,000  and  7,ixk)  ohms,  and  in  no  case  does 
he  recollect  a  reading  exceeding  i:i,0(X)ohms  per  mile.  In  fact,  very 
often  the  record  shows  as  low  as  2,000  ohms  under  ordinary  weather 
conditions.  Mention  is  made  of  the  experiments  with  contact  shoes 
to  be  used  on  protected  third-rail  systems,  and  while  it  is  conceded 
that  these  would  avoiil  dilliculty  from  sleet,  it  is  questioned  whether 
they  would  be  suitable  in  an  open  country  where  snow  would  be 
likely  to  drift  and  pack  tightly  between  the  rail  and  the  guard.  The 
tendency  of  locating  sub-stations  so  as  to  get  ideal  power  distribu- 
tion, regardless  of  other  conditions,  is  condemned,  as  is  also  the 
practice  of  making  these  sub-stations  miniature  power  plants  and 
"providing  in  them  all  sorts  of  engineering  freaks  in  the  way  of 
apparatus."  The  writer,  from  experience,  advocates  as  simple  a  de- 
sign as  can  be  adopted,  and  the  location  of  these  stations  so  as  to 
serve  for  passenger  and  freight  depots,  where  the  men  in  charge 
may  be  used  in  other  capacities  than  mere  attendants  on  the  appara- 
tus.—5"/.  R'y  Jour.,  March  28. 

Surface-Contact  Systems. — Bornand. — An  abstract  of  a  paper  read 
before  the  Birmingham  Association  of  Civil  Engineers.  He  dis- 
cusses the  subject  under  two  categories:  the  first  including  systems 
which  have  a  switch  for  each  stud,  placed  underneath  the  stud,  or 
grouped  10  or  15  together  in  a  single  box,  the  chief  characteristic 
of  the  second  system  being  one  single  switch,  which  commands  as 
many  as  40  studs,  and  which  automatically  distributes  the  current  to 
each  stud  when  the  car  is  traveling.  The  author  emphasizes  the  im- 
portance of  sound  wiring  and  the  soldering  of  all  the  electrical  joints. 
The  effects  of  moisture  on  an  electric  cable  carrying  pow'er  for  elec- 
tric traction,  must  be  carefully  guarded  against ;  a  constant  and 
forced  ventilation  of  the  tube  or  conduit  into  which  the  cables  are 
drawn  would  be  a  great  improvement,  it  would  tend  to  keep  the 
wiring  system  dry,  and  assure  safety  and  avoid  the  danger  of  such 
an  installation  losing  its  insulation.  Lead-covered  wires  should 
be  avoided  as  much  as  possible,  armored  cables  being  used  and  en- 
closed in  cast-iron  pipes  in  the  same  way  as  in  electric  light  distri- 
bution systems.  Dealing  with  the  studs  and  switches  and  the  conse- 
quence of  bad  insulation,  he  advises  that  the  switch  recess  should  be 
made  of  incombustible  material,  and  the  insulation  of  the  switch 
box  and  stud  should  be  as  perfect  as  possible.  If  the  insulation  be 
bad,  the  leakage  of  current  with  500  or  600  volts,  attains  such  a 
magnitude  that  an  arc  occurs  and  persists  between  the  tw-o  contacts, 
rendering  the  stud  alive.  Tests  with  switches  breaking  in  oil  have 
shown  them  to  be  unsuitable  in  surface-contact  systems.  Any  arcing 
decomposes  the  oil,  which  then  forms  a  paste  of  a  certain  conduc- 
tivity. Every  possible  means  should,  therefore,  be  taken  to  prevent 
the  occurrence  of  moisture  inside  the  switch  boxes.  In  some  sys- 
tems the  switch  is  opened  by  gravity,  which  is  the  simplest  way ;  in 
others  by  magnetic  influence  or  springs.  Referring  to  magnets 
and  skates,  he  says  that  if  the  magnetizing  coils  are  not  spaced  at 
proper  lengths  along  the  magnetic  bar,  it  may  cause  non-uniformity 
of  the  magnetic  field  throughout  the  length  of  the  skate,  and  so 
create  variable  attractive  forces  and  variable  pressure  between  the 
two  switch  contact  pieces ;  these  bad  contacts  will  cause  undue 
heating  and  some  sparking  of  a  detrimental  nature.  Magnetic  skates 
have  the  inherent  defect  of  carrying  and  accumulating  on  the  track 
all  the  iron  particles  left  in  the  road  by  the  wear  of  horseshoes  and 
of  the  wheels  of  vehicles.  The  general  form  of  safety  device  used 
on  surface-contact  systems  consists  in  fixing  at  the  rear  end  of  the 
car  a  skate  directly  connected  to  earth  through  the  car  frame ;  a 
fuse  is  interposed,  but  it  often  happens  that  these  fuses  do  not  blow 
out  when  required,  and,  in  the  author's  opinion,  the  only  proper  and 
reliable  instrument  for  this  purpose  is  the  magnetic  circuit-breaker. 
He  concludes  with  a  description  of  the  one  single-switch  arrange- 
ment, which,  however,  is  only  applied  to  one  system,  known  as  the 
Clarct-Veuillumier  system.  It  is  noticeable,  however,  that  this 
system  has  only  one-fiftieth  of  the  number  of  switches  required  by 
other  surface-contact  systems. — Lond.  Elec.  Eng.,  March  27. 


Labor-Sai'iiii'  Tools. — An  extended  and  profusely  illustrated  ar- 
ticle on  labor-having  tools  in  llaltimorc  repair  khups.  A  machine  is 
illustrated  fur  cleaning  insulation  from  field  coils,  which  dilTers 
slightly  from  other  devices  of  the  kind.  With  the  Westinghouie 
56  field  coil,  the  wire  is  so  large  that  it  is  impossible  to  straighten 
it  out  in  an  ordinary  machine.  The  coils  arc  therefore  rewound. 
The  wire  is  slipped  olY  without  being  straightened;  the  insulation 
is  then  scraped  olT  by  hand  and  the  wire  is  taped  and  slipped  back 
into  place.  The  cost  for  labor  and  material  of  rewinding  a  No.  56 
coil  in  this  way  is  $1.50.  Another  illustration  shows  a  method  of 
winding  No.  56  armature  coils.  The  novel  feature  of  this  machine 
is  that  tlier<'  is  .1  short  arm  bolted  to  the  form  on  which  the  coil  is 
wound,  and  before  the  last  (luarter-turn  is  given  the  wires  arc  bent 
around  this  arm.  The  result  is  that  when  the  wires  are  cut  off  there 
are  from  0  to  8  in.  more  slack  than  if  they  were  cut  off  directly;  this 
slack  is  just  what  is  needed  to  make  the  first  quarter  turn  around 
the  machine  when  winding  the  next  coil;  as  a  result,  all  of  the  un- 
reeling is  done  by  machine  power  and  none  by  hand.  An  oven 
for  baking  armatures  is  described,  the  principal  novelty  of  which 
is  the  rack  on  which  the  armatures  arc  carried.  A  car  hoist  is 
shown  for  use  for  changing  trucks.  The  cars  are  run  under  the 
hoist  and  the  bodies  are  raised  fro  mthe  trucks  by  its  means.  The 
trucks  are  then  taken  out  and  new  trucks  are  put  in.  A  transformer 
is  described  for  testing  armature  coils  and  another  for  testing  in- 
sulation. Any  voltage  desired  from  350  to  1,400  can  be  secured. 
Compressed  air  is  used  extensively  for  cleaning  large  motor  cases 
and  controllers.  The  pow'cr  hammer  is  used,  run  by  compressed 
air.  The  heating  and  ventilation  of  the  buildings  is  secured  by 
hot  air;  it  is  drawn  in  by  blowers  and  forced  through  a  nest  of  steam 
pipes  and  then  distributed  along  the  upper  part  of  the  buildings 
by  galvanized  pipes.  The  principal  novel  feature  of  the  closed  car 
is  that  the  door  is  set  slightly  at  the  side,  but  not  so  far  as  to  inter- 
fere with  the  use  of  longitudinal  seats  running  the  entire  length  of 
the  car. — St.  R'y  Jour.,  April  4. 

I'liilade!f>lua. — Wheatly. — A  description  of  the  tramway  system 
of  Philadelphia,  which  has  a  single-line  trackage  of  440  miles.  Tables 
are  given  showing  the  receipts  from  passengers  and  other  sources, 
operating  expenses,  taxes,  interest  on  bonds,  and  net  income.  As 
will  be  seen,  the  transportation  expenses  of  the  company  arc  ex- 
tremely low  compared  with  those  of  other  companies.  The  com- 
pany charges  off  6]4  per  cent,  of  its  gross  receipts  for  depreciation 
of  roadway  and  track,  5  per  cent,  for  depreciation  of  power  plant, 
and  3  per  cent,  for  the  payment  of  damage  and  accident  claims. 
Under  ordinary  conditions,  these  amounts  are  found  to  be  sufficient. 
The  company  pays  various  taxes,  making  altogether  over  8  per  cent, 
of  the  companies'  gross  earnings.  The  company  also  carries  a 
large  part  of  its  own  fire  insurance.  None  of  the  cars  is  provided 
w  ith  heaters. — St.  R'y  Jour.,  March  28. 

.Mersey  Railway. — A  description  of  this  line  which  runs  under  the 
Mersey  River  at  Liverpool,  and  was  completed  in  1886,  being  oper- 
ated by  steam;  it  has  just  been  electrified.  The  ventilating  and 
draining  systems  are  very  elaborate  and  are  described  in  detail. 
The  power  station  contains  three  1,250-kw  and  three  200-kw  gen- 
erators. The  distribution  is  by  direct  current  at  650  volts,  and  two 
third  rails  are  used  for  each  track.  There  are  24  motor  cars  and 
23  trailers.  The  cars  are  all  60  ft.  long  and  the  trains  are  operated 
on  the  multiple-unit  system. — St.  R'y  Jour.,  April  4. 

Snow  Fighting. — An  article  on  the  methods  used  on  the  Buffalo 
tramways  for  snow-  fighting.  For  ordinary  snowfalls  the  company 
uses  a  two-axle  plow  and  for  heavy  snowfalls  a  rotary  plow.  The 
latter  has  two  novel  features.  There  are  two  sets  of  rotating  cut- 
ters, and  the  body  of  the  plow  can  be  turned  at  any  angle  to  the 
track,  so  as  to  cut  away  a  high  drift  to  a  considerable  extent  from 
the  track.  The  company  is  also  employing  a  four-axle  car  with 
long  wings.  The  prevailing  wind  in  Buffalo  is  east,  and  it  was 
found  that  if  the  snow  on  the  cast  track  of  a  double-track  road  was 
thrown  to  the  east  it  would  drift  back  again  after  the  plow  had 
passed.  It  was  necessary,  therefore,  to  throw  the  snow  from  the  east 
track  to  the  west  and  outside  of  the  west-bound  track.  For  this  pur- 
pose the  plow  is  equipped  with  a  long  wing,  which,  when  the  plow  is 
running  on  the  east  track  also  cover  the  west  track.  The  long  wing 
can  be  folded  in  when  a  car  is  met. — St.  R'y  Jour.,  March  28. 

REFERENCES. 

Lighting  of  RaH'cuay  Cars. — Goetze. — The  first  part  of  an  article 
in    which  he   discusses  the   various   systems  of  electric   lighting  of 
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railway  cars. — Centrallblat  f.  Accum.,  March  15. 

New  Subway  in  Philadelphia. — A  section  is  given  of  the  new  sub- 
way for  the  electric  cars  under  Market  Street,  in  Philadelphia. — St. 
R'y  Jour.,  March  11. 

Labor  Clauses  in  Franchise  Grants. — A  discussion  of  this  subject 
from  a  legal  standpoint.  The  courts  in  several  States  have  declared 
unconstitutional,  provisions  in  franchises  or  in  contracts  made  by 
municipalities  calling  for  special  hours  of  service  and  wages  to  be 
paid  to  laborers.  The  grounds  for  this  have  been  "interference  with 
freedom  of  contract,"  and  "the  spending  of  public  money  for  other 
than  public  purposes."  The  same  provisions  have  been  upheld  in 
other  States.  A  list  of  cases  bearing  on  this  point  is  given. — St.  R'y 
Jour.,  March   14. 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

Earthing  Dynamo-Electric  Machinery. — Bloemendal — An  article 
referring  to  a  recent  accident  at  Fulham  and  to  the  subsequent  dis- 
cussion on  the  advisability  of  earthing.  He  deals  with  the  protective 
value  of  earthing  for  high-pressure  systems  and  refers  to  a  practice 
which  he  has  adopted  with  the  United  Electric  Company,  of  Vienna. 
In  order  to  prevent  any  fatal  interference  with  high-pressure  ma- 
chinery and  apparatus,  two  methods  may  be  recommended,  either  the 
use  of  complete  insulation  from  earth  or  earthing  the  parts  which 
do  not  carry  cvuTent.  The  latter  method  is  to  be  preferred,  as  by  a 
conscientious  and  practical  application  it  insures  absolute  safety  and 
excludes  any  danger  from  handling  the  apparatus.  The  high- 
pressure  machines  are  surrounded  with  sheet-metal  flooring,  which 
again  is  connected  with  earth.  The  earthing  cable  is  carried  round 
the  sheeting  one  or  two  inches  from  the  outer  edge,  thus  forming 
a  complete  framework  for  the  machine;  only  then  is  the  earthing 
cable  connected  with  the  earth  plate.  When  working  with  or  near 
the  machine  under  pressure,  the  workman  treads  on  the  metal 
flooring,  which  must  have  the  same  potential  as  the  skeleton  of 
the  machine  itself.  Naturally,  the  metal  flooring  must  be  so  large 
that  a  contact  with  the  machine  is  only  possible  while  standing 
on  the  metal ;  this  should  also  be  considered  when  making  switch- 
boards for  high-tension  installations.  A  similar  case  is  that  of  the 
step-down  transformer  houses  used  in  the  Alpine  districts  of  Austria, 
where  a  station  furnishes  high-tension  current  to  various  separate 
communities  for  lighting  and  power;  at  the  place  of  consumption 
the  high-tension  current  is  transformed  into  one  of  lower  pressure; 
usually  at  the  place  in  question  iron  derricks  are  erected,  the  lower 
parts  of  which  are  formed  into  small  transformer  houses.  Thus 
the  high-pressure  conductor  is  led  within  the  iron  structure  on  the 
masts  down  to  the  transformer  by  means  of  insulated  wires.  It  has 
frequently  been  shown  that  pressure  differences  exist  between  the 
transformer  house  and  the  surrounding  ground  which  constitute 
a  danger  to  persons  that  happen  to  touch  the  house  in  question ; 
this  objectionable  feature  is  overcome  by  placing,  as  in  the  case  of 
the  machines  above  described,  round  the  transformer  house  an 
iron  plate,  which  is  earthed  and  electrically  connected  with  the 
house  itself.  The  metal  flooring  round  the  transformer  house  is 
covered  over  with  earth.  He  thinks  that  these  methods  are  preferable 
to  that  of  insulating,  as  the  maintenance  of  a  perfect  insulation  is 
almost  impossible,  and  a  test  of  the  excellence  of  the  insulation 
appears  to  be  very  difficult,  while  it  is  easy  to  insure  a  good  earthing. 
— Lond.  Elec.  Rev.,  March  27. 

Electro-Physic?  and  Magnetism. 

Nature  of  Rontgen  Rays. — Rayleigh. — An  editorial  note  on  an 
opinion  expressed  by  him  concerning  the  nature  of  Rontgen  rays 
in  a  recent  lecture  on  light.  If  Blondlot's  recent  observations  can 
be  accepted  as  perfectly'  reliable,  whereby  he  found  that  they  are 
polarized  as  usually  obtained  and  that  the  plane  of  polarization  can 
be  rotated,  then  little  doubt  can  be  felt  that  they  are  really  ordinary 
light  of  extremely  short  wave  length,  as  was  surmised  by  Stokes 
and  J.  J.  Thomson  several  years  ago.  The  wave  length  must  be 
very  short  to  yield  such  slight  effects  as  have,  up  to  the  present, 
been  observed.  Of  course,  Blondlot's  results  must,  till  they  are 
confirmed  by  other  observers,  be  accepted  with  some  reserve. — Lond. 
Elec,  March  27. 

Intensity  and  Wave  Length  of  Rontgen  Rays. — Holtsmark. — An 
account  of  experiments  in  which  he  utilizes  the  secondary  rays 
produced  by  the  impact  of  Rontgen  rays  in  order  to  measure  the 
intensity  of  the  latter.     This  is  necessary  on  account  of  the  uncer- 


tainty which  attaches  to  their  measurement  by  means  of  the  pho- 
tometric and  ionization  methods.  A  plate  of  lead  or  platinum  is 
enclosed  in  an  aluminum  box  and  exposed  to  x-rays.  The  secondary 
rays  produce  a  negative  charge  on  the  aluminum  and  a  positive 
charge  on  the  lead  or  platinum.  On  connecting  the  latter  with  the 
earth,  a  continuous  current  may  be  observed  and  measured ;  this 
current  is  directly  proportional  to  the  intensity  of  the  Rontgen  rays. 
The  author  has  used  this  method  for  the  measurement  of  the  ab- 
sorption of  x-rays  by  various  metals.  Taking  the  values  obtained, 
and  using  Helmholtz's  theory  of  dispersion,  he  shows  that  the 
wave  length  of  a  radiation  is  proportional  to  the  square  root  of  the 
coefficient  of  absorption.  In  Rontgen  rays,  the  refractive  index 
equals  unity,  as  it  should  if  the  frequency  is  about  the  same  as  the 
frequency  of  vibration  of  the  electrons  or  greater  than  that.  The 
values  for  the  wave  length  vary  according  to  the  metal  used  for 
absorption.  The  highest  value  is  51.8  milli-microns,  obtained  from 
gold,  and  the  lowest  2.4  milli-microns,  obtained  from  steel  and  zinc. 
—Ann.  d.  Phys.,  No.  3 ;  abstracted  in  Lond.  Elec,  March  20. 

ELECTRO-CHEMISTRY  and   BAtTERIES. 

Electrolytic  Copper  Refining. — Ulke. — A  summary  of  the  progress 
made  in  1902  in  the  electrolytic  refining  of  copper.  The  world's 
average  daily  production  of  electrolytic  copper  is  about  883  short 
tons,  of  which  764  tons,  or  86.5  per  cent.,  are  supplied  by  the  United 
States.  Of  the  balance  of  13.5  per  cent.,  Great  Britain  furnished  a 
little  over  8.8  per  cent.,  Germany  about  2.75  per  cent.,  and  France  a 
little  over  1.6  per  cent.  The  United  States  now  produces  electrolytic 
copper  annually  at  the  enormous  rate  of  278,860  tons,  which  at  $260 
per  ton,  is  valued  at  $72,503,600.  The  copper  exports  of  the  United 
States  consist  chiefly  of  electrolytic  copper,  and  for  1902  alone  re] 
resented  a  value  of  $45,485,598,  as  compared  with  $33,534,899  in  1901. 
There  are  now  in  operation,  or  ready,  in  the  world,  33  electrolytic 
copper  refineries.  The  author  thinks  it  is  only  a  question  of  time 
when  all  the  fine  copper  produced  in  the  United  States  will  be  made 
electrolytically.  He  comments  on  the  numerical  coefficients  in 
Philip's  formulas  for  area,  output,  power,  cost,  current  density  of 
copper  refineries  noticed  in  the  Digest  last  year,  and  believes  they 
are  not  valid  for  the  conditions  in  the  United  States,  and  should 
be  largely  increased,  in  most  cases  made  fully  twice  as  large.  The 
average  density  employed  in  the  23  European  refineries  is  less  than 
6  amp.  per  square  foot,  while  in  American  refineries  current  den- 
sities up  to  45  amp.  seem  to  yield  good  copper  at  a  profit.  Under 
otherwise  favorable  conditions,  therefore,  the  profitable  use  of  high 
current  densities,  in  order  to  enable  the  refiner  to  turn  out  copper 
at  a  very  rapid  rate,  is  seemingly  limited  solely  by  the  excessive 
losses  of  current  through  heating,  or  boiling  of  the  electrolyte,  which 
occur  with  currents  above  45  or  50  amp.  in  density.  Anodes  are 
nov,-  being  cast  very  thick  and  heavy,  about  400  lbs.,  as  compared 
with  180  or. 200  lbs.  in  former  years;  the  percentage  of  scrap  copper 
being  then  only  about  one-half  that  with  light  anodes,  say  7  per 
cent.,  as  compared  with  about  15  per  cent.  The  Ottokar  Hofmann 
method  for  the  purification  of  four  electrolytic  solution,  is  discussed. 
He  concludes  with  a  statistical  table  of  the  copper  refineries  of  the 
world. — Eng.  &  Min.  Jour.,  March  14. 

Lead  Accumulator. — M.  U.  Schoop. — A  long  paper  in  which  he 
compared  pasted  (Faure)  plates  with  Plante  plates  when  used  in 
buffer  batteries ;  that  is,  in  a  service  in  which  the  battery  is  partially 
charged  and  discharged  alternately  in  short  intervals.  The  main 
results  are  as  follows :  The  determination  of  the  "true"  total  sur- 
face of  a  positive  or  negative  accumulator  electrode  is  so  very 
difficult  that  it  may  be  questioned  whether  it  will  ever  be  possible 
to  determine  it  numerically.  The  apparent  surface  of  a  plate  as 
found  from  length  and  breadth,  is  extremely  small,  compared  with 
the  true  surface.  With  positive  Plante  plates  the  acid  diffusion  is 
better  than  in  pasted  plates,  so  that  in  very  quick  charges  and  dis- 
charges the  active  mass  is  utilized  to  a  greater  degree  in  the  former 
than  in  the  latter ;  but  this  advantage  is  counterbalanced  by  the 
fact  that  the  internal  resistance  of  a  Faure  accumulator,  for  the 
same  capacity,  acid  density  and  density  between  the  plates,  is  smaller ; 
in  buffer  service  the  Faure  accumulator  is,  therefore,  thought  to  be 
the  better.  He  also  studied  the  change  of  weight  of  positive  plates 
during  charge  and  discharge ;  as  the  chemical  reactions  are  the 
same  in  both  cases,  the  differences  in  the  behavior  of  both  types 
of  plates  as  to  change  of  weight,  represents  the  different  conditions 
of  acid  diffusion  in  the  plates;  the  results  are  given  in  diagrams, 
which  show  verv  clearly  the  difference  in  the  conditions  of  diffusion 
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ill  butli  types  ui  platcit;  the  ditTusion  is  much  bctiti  in  the  I'laiitc 
jilale  than  in  the  pasteil  plate. — LUk.  Zeit.,  Murcli  i<j 

i'rcfatation  of  the  Active  Mass  for  Lead  Stonige  Hntteries.—Lu- 
MEK. — The  first  |)art  of  an  article  in  which  lie  gives  an  account  of 
an  e.xperiinental  investigation  of  the  vahie  of  nine  difTercnt  nub- 
stances  added  to  a  mixture  of  water  and  lead  oxides,  to  muke  the 
active  mass  more  adherent  and  durable.  The  further  preparation 
of  the  plates  is  described.  The  article  is  to  be  concluded  and  then 
the  results  will  be  given. — Cetitralblntl  f.  Accum.,  March  i. 

Sal-Ammoinac. —  Rosskt. — A  description  of  simple  practical  methods 
for  determining  rapidly  the  purity  of  commercial  sal-ammoniac, 
which  is  to  be  used  for  galvanic  cells.  The  two  methods  which 
he  found  most  practical  are  to  determine  the  specific  gravity  of  the 
solution  at  a  given  concentration  and  the  temperature  decrease  due 
to  the  solution  in  v/Aicr.—  CcnttalbUitt  f.  Accum.,  February  i. 

Ionising  Power  of  Organic  Liquids. — Di  Giommo. — An  account 
of  experiments  in  which  he  studied  the  cfTect  on  the  resistance  of 
the  mixture,  produced  by  adding  a  solid  insulator  to  an  insulating 
liquid.  Such  mixtures  'were  made  by  dissolving  sulphur  in  carbon 
bisulphide,  or  naphthaline  in  benzol  or  toluol,  and  in  every  case  it 
was  found  that  the  addition  of  the  solid  non-conductor  diminished 
the  resistance  of  the  other,  the  diminution  increasing  rapidly  at  first 
with  the  percentage  of  the  solid  dissolved,  and  less  rapidly  after- 
wards, indicating  that  the  resistance  tends  towards  an  asymptotic 
limit.  If  the  carbon  bisulphide  has  a  resistance  of  17  million  meg- 
ohms, 1.6  per  cent,  of  sulphur  dissolved  in  it  reduces  the  resistance 
to  8.5  millions,  3.3  per  cent,  to  4.6  millions,  and  16.5  per  cent,  to 
4.1  millions.  But  the  greatest  diminution  is  not  such  as  to  affect 
the  order  of  magnitude  of  the  resistance.  The  author  concludes 
that  no  real  ionization  takes  place. — Fliys.  Zeit.,  February  15;  ab- 
stracted in  Lond.  Elec.  March  6. 

Mineral  Sl>riiig  Waters  and  Physical  Chemistry. — Juettner. — He 
discusses  the  abuse  of  the  electrolytic  dissociation  theory  and  of  the 
teachings  of  physical  chemistry,  by  physicians  who  are  in  charge  of 
mineral  springs.  One  physician  claims  that  dissociation  takes  place 
only  in  natural  and  not  in  artificial  mineral  waters.  Another  claims 
that  a  certain  mineral  spring  is  very  healthful  because  the  con- 
ductivity of  its  water  is  6.1  times  that  of  pure  distilled  water;  but 
he  docs  not  say  that  ordinary  water  has  a  still  better  conductivity. 
The  electric  charges  of  the  ions  are  credited  with  the  healthful  prop- 
erties.— Zeit.  f.  Elektrochemie,  February  26. 

REFERENCES. 

Tribelhorn  Storage  Battery. — An  illustrated  description  of  this 
accumulator,  the  characteristic  feature  of  which  is  that  the  cells 
are  cones  placed  one  above  the  other,  and  constituting  the  plates, 
like  in  the  old  Voltaic  pile.  The  saving  of  space  is  claimed  to 
amount  to  as  much  as  50  to  75  per  cent.  The  installation  of  such  a 
battery  in  a  lighting  plant  is  described;  it  giv^es  840  or  1,200  amp- 
hours  if  discharged  in  3  or  10  hours,  respectively.  The  illustrations 
also  show  an  end  cell  switch  of  very  simple  construction. — Ccntral- 
blatt  f.  Accum.,  February  i. 

Galvanic  Cells. — Mugdan. — The  first  part  of  an  article  on  the 
possibility  of  commercial  carbon  cells.  This  part  is  on  the  principle 
of  the  galvanic  cells  in  general,  from  the  standpoint  of  the  electro- 
lytic dissociation  theory  and  the  principles  of  thermodynamics.  He 
considers  the  galvanic  cell  as  the  most  simple  ideal  machine  for 
obtaining  the  maximum  possible  mechanical  work  from  a  given 
process  in  the  light  of  the  second  law  of  thermodynamics. — Cheiii. 
Zeit.,  March  15. 

Units,  Measurements  and  Instruments. 

Micro-Magnetometer. — Cremieu  and  Pender. — A  description  of 
a  magnetometer  which  they  have  in  the  course  of  their  joint  re- 
searches on  the  magnetic  effect  of  electric  convection,  had  occasion 
to  devise,  and  which  is  based  upon  an  entirely  new  principle,  which 
fits  it  for  very  delicate  measurements.  With  the  aid  of  an  ordinary 
astatic  combination,  it  is  not  possible  to  reduce  the  disturbance  due 
to  the  earth's  magnetic  field  down  to  o.oooooi  electromagnetic  units 
of  field-strength,  or  anywhere  near  it.  Besides,  every  astatic  com- 
bination has  a  slow  and  continuous  displacement  in  one  direction, 
and  due  to  the  unequal  demagnetization  of  the  tw^o  needles,  which 
is  increased  by  the  use  of  alternating  discharges  or  current.  All 
these  objections  may  be  avoided  by  using  a  very  simple  contrivance, 
consisting  essentially  of  a  small  horizontal  beam  carrying  at  one 
end  a  vertical  magnet,  and  at  the  other  a  brass  counterweight,  and 


suspended  by  a  ior»ion  thrca<l,  preferably  of  silver,  attached  to  its 
center.  When  the  magnet  is  exactly  vertical,  the  earth's  force  pro- 
duces no  couple  whatever  upon  the  suspended  beam.  If,  now,  the 
lower  end  of  the  magnet  is  introduced  into  the  field  to  be  measured, 
it  is  easy  so  to  arrange  matters  that  the  upper  end  should  be  prac- 
tically unaffected  by  the  field.  The  authors  have  been  thus  enabled 
lo  obtain  a  deflection  of  68  nun  for  a  field  of  o.uoooi  C.  G.  S.  units. — 
Comples  liendus,  March  y;  abstracted  in  Lond.  Elec,  March  27. 

Electric  Thermostat.— MAHit:  and  Mak^uis. — A  description  of  a 
simple  and  easily  regulated  thermostat  in  which  a  vessel  contains 
distilled  water  heated  by  means  of  a  platinum  wire  placed  at  the  bot- 
tom of  it.  The  regulation  is  effected  by  means  of  a  wide  glass  tube 
filled  with  acetone,  and  acting  as  a  liquid  thermometer.  The  ther- 
mometer tube  bends  down  into  a  vessel  filled  with  mercury  and 
conimunicaling  with  a  mercury  reservoir.  As  the  temperature  rises, 
the  acetone  depresses  the  level  of  the  mercury  and  thereby  breaks 
the  contact  between  a  platinum  wire  and  the  surface  of  the  mer- 
cury. The  current  through  the  platinum  wire  works  a  relay,  which 
ill  turn  controls  the  heating  current.  An  electrically-driven  turbine 
keeps  the  water  at  a  uniform  temperature.  The  box  containing  the 
water  is  surrounded  with  wood  shavings  to  prevent  loss  by  radia- 
tion. The  level  of  the  mercury  surface  and  through  it  the  tempera- 
ture to  be  held  constant,  is  regulated  by  means  of  an  additional  mer- 
cury reservoir,  which  can  be  connected  with  the  first  reservoir  and 
disconnected  when  the  desired  temperature  is  attained.  The  tem- 
perature can  be  kept  constant  to  within  two  or  thrce-hundredths  of 
a  degree  C,  which  means  that  a  body  placed  in  the  bath  will  have  a 
temperature  constant  to  within  o.oi  degree. — Comptcs  Rendus, 
March  9 ;  abstracted  in  Lond.  Elec,  March  27. 

Measurement  of  Small  Capacities  and  Inductances. — Fleming  and 
Clinton. — A  (British)  Phys.  Soc'y  paper.  For  the  measurement  of 
small  capacities,  when  the  dielectric  is  air  or  some  other  substance 
not  possessing  absorption,  the  rapid  charge  and  discharge  of  a  con- 
denser through  a  galvanometer  has  been  extensively  used.  The 
authors  have  designed  a  rotating  commutator,  which  renders  the 
measurement  of  small  capacities  as  easy  as  that  of  resistance.  For 
use  w'ith  the  instrument  a  moving  coil  differential  galvanometer  has 
been  designed ;  the  magnetic  field  at  either  of  the  coils  can  be  varied 
by  means  of  a  piece  of  soft  iron,  which  can  be  moved  about  in  the 
field.  They  have  made  a  number  of  experiments  upon  the  capacity 
of  arial  wires,  and  have  investigated  the  laws  governing  the  capacity 
of  such  wires  when  grouped  together  in  certain  ways;  in  all  cases 
the  total  measured  capacity  of  n  wires  is  less  than  n  times  the 
capacity  of  one  wire.  For  the  measurement  of  small  inductances 
they  have  constructed  an  instrument  similar  to  the  secohmmeter  of 
Ayrton  and  Perry,  upon  the  same  lines  as  their  rotating  commu- 
tator. In  the  discussion  Campbell  exhibited  the  commutator  used 
for  condenser  tests  at  the  (British)  National  Physical  Laboratory; 
in  this  commutator  the  ebonite  insulation  does  not  fill  the  spaces 
between  the  segments,  and  is  never  touched  by  the  brushes,  thus 
giving  satisfactory  insulation.  By  its  aid  many  measurements  have 
been  made  of  the  Brit.  Ass.  air  condensers,  the  capacity  of  each 
of  these  being  about  0.02  microfarad.  In  the  earlier  experiments 
an  ordinary  moving-magnet  galvanometer  w^as  used,  but  it  was 
discovered  that  if  the  magnet  at  its  zero  position  was  not  exactly 
parallel  to  the  planes  of  the  coils,  its  deflection  was  partly  due  to 
the  mean  current  and  partly  to  the  square  root  of  the  mean  and 
square  current.  A  moving  coil  galvanometer  was  found  to  be 
quite  free  from  such  effects,  and  this  type  had  been  used  in  nearly 
all  the  tests. — Lond.  Elec.  Rev.,  March  27. 

Measuring  the  Temperature  of  Furnace  Gases. — Price. — An  edi- 
torial note  on  a  paper,  read  before  the  Manchester  section  of  the 
(Brit.)  Inst.  Elec.  Eng.  on  the  use  of  the  potentiometer  in  the 
measurement  of  temperatures  of  flue  and  furnace  gases.  Experi- 
ments were  made  to  show-,  by  means  of  a  reflecting  galvanometer, 
in  conjunction  with  a  potentiometer  and  a  thermopile,  the  recalescent 
points  of  steel  and  copper.  He  stated  that  his  thermopile  was  com- 
posed of  platinum  for  one  electrode,  and  an  alloy  of  platinum  and 
iridium  for  the  other,  and  with  temperatures  of  about  2,000°  F. 
readings  can  be  obtained  with  an  accuracy  of  10°.  The  chief  use 
to  which  the  apparatus  has  been  put  was  that  of  testing  samples  of 
magnet  steel.  In  the  discussion  which  followed,  Pooley  said  that 
he  had  thought  that  the  method  of  taking  furnace  temperatures  by 
testing  the  resistance  of  a  platinum  coil  inserted  in  the  furnace  was 
one  mostly  employed  and  was  quite  simple,  seeing  that  the  resistance 
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of  platinum    varies    very  evenly    lor   different    temperatures. — Lond. 
Elec,  March  27. 

Standard  CtV/i.— Jaeger.— An  article  on  some  recent  researches 
referring  more  especially  to  the  Weston  cadmium  standard  cell. 
It  had  been  found  that  some  cadmium  cells  showed  irregularities 
when  used  near  0°  C,  but  this  was  found  to  be  due  to  the  use  of 
too  strong  an  amalgam,  containing  14.3  parts  (by  weight)  of  cad- 
mium per  100  parts  of  amalgam,  which  undergoes  a  change  at  0° ; 
if  a  slightly  more  dilute  amalgam  is  used,  there  are  no  irreg- 
ularities. About  80  cadmium  cells  at  the  Reichsanstalt  made  partly 
with  a  12  per  cent.,  and  partly  with  a  13  per  cent,  cadmium  amalgam, 
were  tested,  and  although  they  were  kept  for  a  week  at  zero  tem- 
perature, no  irregularities  were  found.  The  supposition  that  the 
irregularity  found  in  the  cells  with  the  14.3  per  cent,  amalgam  were 
due  to  a  change  of  the  electrolyte  (cadmium  sulphate)  has  been 
shown  to  be  wrong,  as  there  is  no  change  whatever  in  the  cadmium 
sulphate,  and  if  a  12  to  13  per  cent,  amalgam  is  used,  the  cadmium 
cell  is  absolutely  reliable  and  very  convenient  on  account  of  its 
small  temperature  coefficient. — Ccntralblatt  f.  Accum.,  March  I. 

Miscellaneous. 

Copper-Cadmium  Alloys. — Denso. — An  account  of  some  experi- 
ments in  which  he  found  that  the  compound  (CuCds)  crystallizes 
out  from  all  molten  copper-cadmium  alloys  of  various  compositions, 
with  an  excess  of  cadmium. — Zeit.  f.  Electrochemie.,  February  12. 

REFERENCE. 

Igniters. — Armagnat. — A  long  article,  illustrated  by  diagrams, 
in  which  he  describes  various  systems  of  electric  igniters  for  gas 
motors. — L'Eclairage  Elec,  March  14. 


New  Books. 


Physico-Chemical  Tables.  Vol.  I.  Chemical  Engineering  and 
Physical  Chemistry.  By  John  Castel  Evans.  London :  Charles 
Griffin  &  Co.  Philadelphia :  J.  B.  Lippincott  Co.  548  pages. 
Price,  $8.00. 
This  handsomely-bound  and  well-printed  volume  of  548  pages  is 
another  one  of  those  ever-welcome  works,  the  preparation  of  which 
involves  a  great  deal  of  conscientious  and  painstaking  labor  on  the 
part  of  the  compiler.  The  author,  who  is  superintendent  of  the 
chemical  laboratories  and  lecturer  on  inorganic  chemistry  and  met- 
allurgy at  the  Finsbury  Technical  College,  has  set  himself  a  high 
standard,  by  designing,  as  he  says,  the  work  to  be  of  use  to  all 
engaged  or  interested  in  any  branch  of  chemistry  or  metallurgy — 
to  the  toiler  at  original  research ;  the  professor,  the  hard-pressed 
works  manager,  and  the  humblest  worker  in  the  laboratory.  The 
aim  has  been  throughout  to  save  time,  to  bring  together  widely 
scattered  information  and  to  lighten  the  labor  of  calculation.  The 
book  is  not  merely  a  collection  of  tables,  but  contains  a  considerable 
amount  of  explanatory  matter.  Many  original  tables  are  introduced 
and  others  considerably  extended  and  the  information  brought  up  to 
date.  The  book  will  prove  a  valuable  addition  to  the  library  of  any 
chemist  or  physicist.  There  will  be  a  second  volume,  but  each  will 
be  complete  in  the  department  covered. 


Elektromagnetische  Aufbereitung.     Ilandbuch  for  Elektrochemie. 

By  F.  Langguth.    Halle :  Wilhelm  Knapp.    64  pages,  illustrated. 

Price,  3  marks. 
This  small  volume  is  intended  to  be  a  part  of  the  proposed  large 
Handbook  of  Electrochemistry,  compiled  by  various  authors,  and 
to  be  published  by  Wilhelm  Knapp.  The  author  gives  in  the  short 
space  of  64  pages  a  condensed  review  of  the  history  and  principles 
of  electromagnetic  ore  dressing,  the  various  types  of  magnetic  sep- 
arators and  some  results  obtained  by  magnetic  separation.  He  is 
thoroughly  conversant  with  the  subject,  due  to  his  connection  with 
the  Mechernischer  Bergwerksactien  Verein,  the  constructors  of  the 
Mechernich  separators.  The  section  on  magnetic  separators  is  treated 
from  their  historical  development  and  the  discussion  of  the  various 
types  is  very  brief  and  lacking  in  detail.  Separators  for  strongly 
magnetic  materials  are  only  shortly  dealt  with  and  most  of  the  space 
is  devoted  to  a  description  of  several  constructions  of  Mechernich 
and  Wetherill  separators  for  feebly  magnetic  material.  As  an  in- 
terested party,  the  author  does  not  venture  to  give  an  opinion  on  the 
superiority  of  these   last  two  types  over  each   other,  but  hold   that 


only  practical  results  on  a  large  scale  can  decide  that  question.  The 
little  volume,  coming  as  it  does  from  a  practical  man,  is  well  worth 
reading,  and  comes  at  an  opportune  time,  as  much  interest  is  being 
taken  in  the  matter  of  separating  feebly  magnetic  substances.  It  is 
to  be  regretted  that  the  subject  has  not  been  treated  more  in  detail. 

BOOKS  received. 

La  Tecnica  Della  Correnti  Altek.vate.  V.oI.  I.  Parti  quali- 
tativa  e  descrittiva.  By  Giuseppe  Sartori.  Milan:  Ulrico  Hoepli. 
336  pages,  260  illustrations.     Price,  8  lire. 

Public  Lighting  by  Gas  and  Electricity.  By  W.  T.  Dibdin, 
F.  I.  C,  F.  C.  S.    New  York :  D.  Van  Nostrand  Company.    537  pages, 

216  illustrations.     Price,  $8.00. 

Dili  Bahnmotoren  fur  Gleichstrom.  By  M.  MuUer  and  W. 
Mattersdorff.  Berlin :  Julius  Springer.  418  pages,  231  illustrations 
and  II  plates.    Price,  15  marks. 

Cokrenti  Electriche  Alternate.  Semplici,  bifasi  e  trifasi.  Man- 
uali  Hoepli.     By  Attilio  Marro.     Alilan:  Ulrico  Hoepli.    615  pages, 

217  illustrations.    Price,  6.50  lires. 

Elementare  Vorlesungen  uber  Telegraphie  und  Telephonie. 
By  Dr.  Richard  Heilbrun.  3  lieferung.  Berlin :  Georg  Siemens. 
Complete -work,  11  marks. 

Die  Funkentelegraphie.  By  C.  Arldt.  Leipzig:  Theod  Thomas. 
72  pages,  75  illustrations.     Price,  1.80  marks. 

Descriptive  Geometry.  With  numerous  problems  and  practical 
applications,  and  a  quarto  atlas  of  18  plates.  By  William  S.  Hall, 
C.  E.,  E.  M.,  M.  S.  New  York :  D.  Van  Nostrand  Company.  76 
pages  and  portfolio  of  18  plates.     Price,  $3.50. 

Die  Grundgesetze  der  Wechselstromtechnik.  By  Dr.  Gustav 
Benischke.  Braunschweig:  Frederick  View-eg  &  Sohn.  141  pages, 
113  illustrations.     Price,  4.20  marks. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa.  Next  meeting.  New  York,  April 
16,  17  and  18,  1903. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Next  meeting,  April  24th, 
"Tendencies  of  Central  Station  Development,"  H.  A.  Lardner, 
Philippo  Torchio  and  Peter  Junkersfeld. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa.  Seventeenth  annual  convention 
of  the  Supreme  Council  of  the  United  States,  Pittsburg,  May  11. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Associ.\tion  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary, 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next 
meeting,  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association.  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians.  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 

National  Association  of  Manufacturers.  Secretary,  Marshall 
Gushing,  170  Broadway,  New  York.  Annual  convention.  New  Or- 
leans, La.,  April  14,  15  and  16,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit. Mich.  July  15.  1903. 
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Nation Ai.  IvLtciKic  Liuicr  Assocjaiion.  Sccrci.ii>.  James  U.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  mccliiiK.  Chicaso,  May 
a6,  27  and  .'8,  lyo.v 

New  Yokk  Elkctrical  Socikvy.  Secretary  Ci  11.  (iiiy,  104  I.ibcriy 
Street,  New  York. 

North WESTEKN   Electrical  Association.  Seciciaiy,  T.    K.    Mii 
cein,  8s  Michigan  Street,  Milwaukee,  Wis. 

Southern  Inuiana  Telei'iuink  Association.  Secretary,  K.  W. 
Pichardt,  Htintiiigburg,  Ind. 


Turbine  vs.  Reciprocating  Engine  Generators. 


Hv  Uaviu  1I.M.U 
The  public  ill  nfiuTal  luis  learned  to  know  llial  llio  output  of  a 
machine  is  increased  as  the  speed  is  increased.  .\t  the  same  time, 
the  fact  that  the  frame  of  a  200-kw  may  be  placed  within  the  frame 
of  another  machine  of  the  same  rating  may  be  worthy  of  notice. 
The  development  of  the  steam  turbine  lias  given  birth  to  a  demand 
for  high-speed  dynamos.  Fig.  i  shows  the  frames  and  poles  of  a 
joo-kw  dynamo  at    100  r.p.ni.  and  a  200-kw  machine  at  900  r.p.m. 


FIELDS   OF   TWO  TYPES   OF   DYNAMOS. 

This  picture  was  recently  taken  in  the  shops  of  the  Milwaukee 
Electric  Company,  where  a  full  line  of  these  high-speed  machines  is 
being  built,  as  well  as  a  complete  line  of  standard  direct-connected 
machinery. 

The  200-kw,  gco-r.p.m.  generator  is  of  peculiar  construction,  made 
especially  for  the  De  Lava!  Steam  Turbine  Company.  There  are 
two  armatures,  each  of  which  is  enclosed  by  four  pole  pieces.  The 
pole  pieces  are  of  laminated  steel  bolted  to  a  cast-steel  magnet  frame. 
The  200-kw,  loo-r.p.m.  generator  is  for  direct  connection,  and  is 
of  standard  construction,  having  laminated  pole  pieces  and  a  cast- 
iron  magnet  frame.  The  overall  horizontal  dimension  is  8  ft.  and  3 
in.,  while  that  of  the  high-speed  machine  is  6  ft.  2^/2  in.  The  difTer- 
ence  in  the  weights  is  still  more  noticeable.  The  slow-speed  machine 
weighs  35,000  lbs.,  while  the  high-speed  machine  weighs  9,500  lbs. 
Of  this  weight  the  large  machine  has  5,000  lbs.  of  copper,  against 
1,300  lbs.  for  the  small  one.  In  comparing  the  weights  of  these  two 
machines  it  should  be  remembered  that  the  large  machine  has  a 
cast-iron  frame,  while  that  of  the  small  machine  is  cast  steel. 

By  reducing  the  above  total  weights  to  weight  per  kw  at  100  r.p.m., 
we  obtain  175  lbs.  for  the  large  machine  and  427  lbs.  for  the  small 
machine,  which  means  that  there  is  2.44  times  as  much  material  in 
the  small  machine  per  kw-revolution  as  there  is  in  the  large  machine. 

As  both  of  these  machines  are  for  250  volts,  the  full-load  current 
is  800  amp.  The  commutator  of  the  large  machine  weighs  2,000 
lbs.,  and  has  a  radiating  surface  of  980  sq.  in.  on  the  periphery. 
The  total  watts  on  the  commutator  being  2.875,  gives  2.94  watts 
per  sq.  in.  of  radiating  surface.  As  the  temperature  rise  of  the 
commutator  was  3i5-'2°  C,  after  full  load  for  eight  hours,  we  obtain 
a  factor  of  10.7°  C.  rise  per  watt  per  sq.  in.  This  factor  of  degrees 
rise  per  watt  per  sq.  in.  might  be  expected  to  be  less  on  the  high- 


speed inacliitie,  due  to  the  iiicreancd  windage,  especially  so  because 
the  mecliaiiical  c(jnsirticlion  of  both  armalurc  and  commutator  was 
made  with  a  view  uf  obtaining  the  best  ventilation.  This  factor 
is  7"  rise  per  watt  per  sq.  in.  on  the  high-speed  machine  as  com- 
|iarid  with  10.7"  rise  per  wall  per  s(|.  in.  on  the  low-speed  machine. 

The  two  comiiiiitators  on  the  high-speed  machine  have  a  total 
surface  of  90s  s(|.  in.  on  the  periphery  and  weigh  I,0(X)  lbs.  'J'he 
watts  per  b<|.  in.  were  ^.^-j  and  the  temperature  rise  25°  after  full 
load  for  7  hours,  thus  giving  the  ;ibovc-mentioncd  factor  of  7°  rise 
per  watt  per  s(i.  in. 

Com|>aring  the  armatures,  we  have  a  factor  of  3.38"  rise  per 
watt  per  sq.  in.  on  the  high-speed  machine  and  13.5°  rise  per  wall 
per  sq,  in.  on  the  low-speed  machine.  The  term  "walls  per  sq.  in." 
is  a  useless  one  unless  it  is  known  how  it  is  obtained ;  in  dcter- 
iiiiiiing  these  factor  in  the  present  case  the  periphery  of  the  armature 
core  was  taken  as  the  radiating  surface  and  only  ihai  portion  of 
the  armature  winding  in  the  armature  slots  was  considered  in  de- 
termining the  C'/v'  watts  on  the  armature.  The  QR  loss  was  added 
to  the  iron  lossos  to  determine  the  total  loss  on  the  armature. 

The  great  difference  in  the  above  factors  of  degrees  rise  per  watt 
per  sq.  in.  on  the  armatures  is  very  noticeable,  and  is  mainly  due  to 
the  ventilation.  The  speed  on  the  surface  of  the  large  machine 
is  1,520  ft.  per  minute,  whereas  on  the  small  machine  it  is  4,700  ft. 
or  almost  a  mile  per  minute.  As  a  result  of  this  high  speed  there 
is  a  great  volume  of  air  forced  through  the  armatures  of  the  small 
machine  with  a  consequent  reduction  in  temperature.  This  fact 
emphasizes  the;  importance  of  good  ventilation. 

Both  of  these  machines  will  run  from  no  load  to  25  per  cent,  over- 
load without  sparking,  the  brushes  remaining  fixed. 

The  above  results  may  be  tabulated  for  convenience  as  follows: 

Kilowatts     200  200 

\  olts     250  250 

Kcv.   per  minute    100  900 

Overall   horizontal   dimension    8  ft  3  in.  6  ft.  2J4  in. 

total   weight    35.000  lbs.  9,500  lbs. 

Weight  copper   5,000  lbs.  1,300  lbs. 

Total  weight  per  kw.  a\   100  r.p.m 175  lbs.  427  lbs. 

Weight    of    commutator    2,000  lbs.  1,000  lbs. 

Temperature     rise     |)cr     watt     per     sq.     in. 

commutator     10.7  C.  7  C. 

Temperature  rise  per  watt  per  sq.   in.  arma- 
ture          13.S  C.  3-38  C. 

Peripheral  speed  of  armature  in  ft.  per  min.    1,520  4,700 

This  subject  causes  a  reflection  on  the  wide  deviations  of  the  re- 
quirements which  are  to  be  met  to-day  in  dynamo  design.  Dynamos 
are  built  side  by  side,  of  the  same  kilowatt  output  but  varying  in 
speed  in  the  ratio  of  nine  to  one ;  and  even  greater  variations  than 
this  might  not  be  considered  unreasonable. 


Westinghouse  Turbo-Generaiors. 


We  illustrate  herewith  in  detail  the  Westinghouse  turbo-gen- 
erator designed  for  direct-connection  to  the  Westinghouse-Parsons 
steam  turbine.  Like  any  other  rotating  field  machine,  a  turbo-gen- 
erator may  be  wound  for  any  practical  voltage,  the  potential  being 
limited  only  by  the  ability  to  insulate  a  stationary  winding.  The 
wave  form  is  about  the  same  as  that  of  commercial  alternators,  and 
the  high  speed  of  the  collector  presents  no  unusual  difficulty. 

The  available  speeds  for  the  turbo-generator  are,  however,  approx- 
imately determined  by  the  speed  of  the  turbine,  and  its  high  speed 
in  connection  with  the  comparatively  low  frequencies  employed — 
25  to  60  cycles — rather  closely  determines  the  number  of  poles. 
Thus,  a  2S-cycle  machine  must  have  two  poles  at  a  speed  of  1,500 
r.p.m.,  or  four  poles  at  a  speed  of  750  r.p.m.  A  60-cycle  machine  at 
3.600  r.p.m.  may  have  two  poles,  four  at  1,800  r.p.m.,  six  at  1,200 
r.p.m.,  and  eight  poles  at  900  r.p.m. 

The  armature  yoke  is  a  solid,  well-ventilated  casting.  As  in  the 
Westinghouse  engine-type  alternator,  it  holds  a  laminated  yoke  of 
soft  steel.  The  yoke  is  pierced  with  partially  closed  slots  and  is 
ventilated  by  openings  placed  at  intervals  in  the  laminated  mass. 
These  openings  register  approximately  with  similar  ones  in  the  rotat- 
ing field. 

The  high  speed  of  the  turbine  also  affects  the  design  of  the  ar- 
mature winding.  As  the  speed  is  high,  the  voltage  per  conductor 
is  high,  and  but  few  turns  are  required  for  ordinary  voltages  in  a 
high-tension  winding.  This  limitation,  while  convenient  in  high- 
voltage  windings,  sometimes  limits  the  potentials  possible  in  low- 
voltage  windings.    The  question  is  more  difficult  in  two  than  in  four- 


FIG.    3. — 40O-K\V    TURBO-GE.N'IiRATOK,    ARMATURE   COMPLETE. 


FIG.     5. — DETAILS    ClF    AKM.\TIKK    WINDING. 
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jiolc  tnacliiiu-s,  Itci-aiisc  only  iwo  wiiiiIimk^  can  lie  plaoctl  in  imrullcl 
on  a  two  pole  niachinr,  while  in  a  fonr-polc  machine  there  arc  four 
winiliiiKs  to  parallel  for  Ihc  lowest  voltage. 

The  two-pole  rolalinu  tield  is  of  solid  steel,  cylindrical  in  -.liapc, 
with  coils  of  copper  strap,  wound  Hat  in  grooves  in  the  solid  steel. 
The  winding  is  thus  subdivided  and  supported  against  centrifugal 
force.  The  grooves  arc  afterwards  closeil  by  brass  wedges  and  the 
outside  of  tlic  rotating  part  is  turned  down  so  that  it  presents  a 
smooth  cydindrical  surface.  The  smooth  surface  reduces  windage 
nnd  noise.  The  rotating  part  is  provided  with  large  air  passages  for 
cooling  its  windings.     l)n   four  and  six-pole  fields,  the  winding  h 

subdivided  and  secured  in  the  same  niatnier. 

* 

Exhibits  at  the  Iowa  Electrical   Association  Meeting. 


.•\  number  of  supply  companies  were  represented  at  ilic  liiw;i 
Electrical  Association  convention.  A  local  supply  house,  the  'I'ri 
City  lilectric  Company,  had  an  extensive  exhibit  on  the  main  lluor 
of  the  Masonic  Temple,  where  the  meetings  wxrc  held  in  which 
exhibit  many  manufacturers  were  represented.  The  Western  Mice- 
trie  Company  also  made  a  display  in  a  store  near  the  St.  James 
Hotel.  The  companies  represented  were  as  follows:  Electric  Ap- 
pliance Company,  P.  R.  Boole:  Kuhlmann  Electric  Company,  E. 
Kuhlmann :  Columbia  Incandescent  Lamp  Company,  John  G.  Boyd: 
Porter  &  Berg.  E.  R.  Mason ;  Western  Electric  Company.  Harry 
Byrne ;  General  Electric  Company,  F.  N.  Boycr,  G.  A.  Seabury, 
M.  B.  Beattie:  Wcstinghousc  Electric  &  Manufacturing  Company, 
W.  R.  Pinckard.  A.  M.  Miller,  .\rthur  Huntington;  Adams-Bag- 
nall  Company,  J.  G.  Pomeroy ;  Buckeye  Electric  Company,  J.  H. 
Cooke,  W.  R.  Bonham  ;  Philadelphia  Electric  Manufacturing  Com- 
pany, C.  L.  Bundy :  Manhattan  Electric  Supply  Company.  A.  O. 
Einstein ;  Central  Electric  Company.  J.  W.  Mason ;  American  Dis- 
trict Steam  Company.  J.  Charles  Young ;  Tri-City  Electric  Company. 
Edw.  Kunkel ;  Mr.  Buttcrworth,  S.  M.  Howe;  Ft.  Wayne  Electric 
Works,  Walter  GoU,  E.  A.  Wagner  and  Frank  McMaster;  Western 
Electrical  Supply  Company,  J.  W.  Hardy;  Stanley  Instrument  Com- 
pany, F.  J.  Alderson ;  Ewing  Mcrklc  Electric  Company.  O.  T.  Wat- 
kins  ;  American  Steel  &  Wire  Company.  B.  H.  Ryder. 


jMiwer,  the  Shilby  I'Jeciric  Company  has  designed  and  ii  placing  on 
the  market  un  angtdaiing  device  (itee  Fig.  i)  which  readily  tits  into 
the  socket  of  any  standard  photometer.  By  the  aid  of  this  device 
the  horizontal  candle-power  can  be  determined  and  the  lamp  can 
then  be  turned  so  that  the  light  can  be  measured  at  any  angle  (.see 
Fig.  2). 

Illumination  is  divided  into  two  classes,  namely,  general  illumi- 
nation and  local  ilUnnination.  The  value  of  lamp  for  general  illu- 
mination can  only  be  determined  by  considering  the  light  emitted  m 
all  directions,  while  by  far  the  greater  part  of  the  light  thai  is  used 
for  local  illumination  is  delivered  through  the  end  ot  the  lamp 
opposite  the  b;ise,  or  within  45°  therefrom.  These  conditions  ex- 
isting, the  Shelby  Comp;iny  eoiuleinns  the  practice  of  rating  the 
lamp  solely  by  the  light  delivered  horizontally,  which  light  does 
not  enable  one  to  determine  the  value  of  the  lamp  for  general  illu- 
mination, and  which  enters  into  the  value  of  local  illumination  only 
after  having  been  reflected  by  walls  and  surfaces,  the  reflecting 
qualities  of  which  vary.  The  angulator  illustrated  herewith  has  been 
designed  with  a  view  of  placing  at  the  disposal  of  owners  of  a 
photometer  a  method  of  determining  the  value  of  his  lamps  regard- 
less of  whether  the  lamp  is  used  for  general  illumination  or  for  local 
illumin.'ition. 


Electric  Process  for  Water  Purification. 


Photometer  Attachment. 


It  appears  evident  that  mcsl  disinterested  authorities  strongly 
favor  the  method  of  determining  the  real  value  of  an  incandescent 
lamp  as  a  source  of  light  by  obtaining  the  spherical  candle-power 
of  the  lamp  and  considering  it  in  connection  with  the  actual  current 


AH  OULA  Ton 


The  accompanying  illustration  shows  an  apparatus  invented  by 
Mr.  C.  C.  Clark  and  manufactured  by  the  American  Electric  Im- 
provement Company,  Philadelphia,  Pa.,  for  the  purification  of  water 
by  electrical  means.  Referring  to  the  accompanying  illustration,  the 
vertical  cylindrical  receptacle  to  the  left  contains  horizontal  circular 
perforated  electrodes  insulated  from  the  sides  of  the  cylinder  by  a 
jacket  of  insulating  material,  and  supported  by  rods  passing  through 
insulated  openings  to  the  exterior,  where  they  are  connected  to  the 
source  of  current;  the  rod  carrying  one  series  of  electrodes  is  in- 
sulated where  passing  through  the  other  series  of  electrodes,  by  a 
tube  of  insulating  material,  as  shown.  The  material  of  one  series 
of  electrodes  is  copper,  and  carbon  that  of  the  other  series. 

The  water  enters  the  cylinder  through  the  pipe  A,  and  after  being 
subjected  to  electrical  action  between  the  plate  electrodes,  passes 
out  at  the  bottom  into  a  large  horizontal  cylinder  from  which  the 
purified  water  is  drawn  through  the  pipe  B.  The  sediment  and  im- 
purities deposited  from  the  water  are  blown  ofif  through  the  several 
blow-pipes,  shown  connected  to  the  bottom.  In  case  the  apparatus 
is  used  for  the  purpose  of  purifying  feed  water  for  a  boiler,  the 
water  is  heated  by  passing  the  exhaust  steam  through  the  horizontal 
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required  to  operate  it,  in  preference  to  measuring  the  lamp  in  the 
arbitrary  manner  most  generally  used  at  present,  namely,  for  its 
horizontal  intensity. 

The  principle  argument  against  rating  lamps  by  their  spherical 
candle-power  is  that  there  has  not  been  an  instrument  by  which  the 
spherical  candle-power  measurements  can  be  taken  at  one  reading 
that  is  not  extremely  complicated.  To  determine  the  spherical 
candle-power  by  taking  numerous  readings  requires  considerable 
time  and  is,  therefore,  conceded  to  be  uncommercial.  These  facts 
do  not,  however,  alter  the  true  condition,  and  the  real  value  of  the 
lamp  cannot  be  determined  in  any  other  way.  In  view  of  the  expense 
of  a  photometer  especially  designed  for  determining  spherical  candle- 


W  ATER-PURIFYIXG     APPARATUS. 

tubes  shown  connected  between  heads,  the  exhaust  being  admitted 
in  one  head  and  discharged  from  the  other.  It  is  claimed  that  the 
impurities  in  the  water  are  decomposed  in  the  electrode  cylinder, 
being  finally  deposited  at  the  bottom  of  the  large  horizontal  cylinder, 
the  capacity  of  which  is  so  large  that  the  circulation  of  the  water 
therein  is  sufficiently  slow  to  allow  precipitation.  Floating  impurities 
are  discharged  by  a  surface  blow  connected  to  the  drum  B.  The 
voltage  employed  is  240,  though  the  apparatus  may  be  designed  for 
any  commercial  voltage. 

Among  the  applications  claimed  for  the  apparatus  are  the  purifica- 
tion of  boiler  feed  water  and  sewage,  the  purification  and  aging  of 
alcoholic  liquids  and  of  water  for  ice  plants  and  other  potable  use. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Time  money  was  offered 
freely  at  declining  rates.  The  closing  quotations  of  Thursday, 
when  the  market  closed  until  Monday  for  the  Easter  holidays,  were 
Syi  per  cent,  for  60  days ;  5  a  S/4  per  cent,  for  longer  dates.  There 
was  an  improving  tendency  in  the  stock  market  due  to  indications  of 
easier  money  conditions,  but  on  Thursday  afternoon  a  heavy  selling 
movement  throughout  the  list  followed  the  news  that  the  Circuit 
Court  of  .\ppeals  had  upheld  the  government  in  the  Northern  Se- 
curities case  and  declared  the  combination  of  the  Northwestern 
railroad  lines  an  illegal  one.  The  United  States  Steel  stocks  showed 
heaviness  in  spite  of  the  favorable  annual  report,  but  had  better 
support  on  Thursday.  Among  the  industrials,  a  leading  feature  was 
the  heaviness  of  Amalgamated  Copper.  That  stock  sold  off  on 
what  appeared  to  be  a  liquidation  of  long  holdings,  accompanied 
by  a  withdrawal  of  the  pool  support,  which  had  been  so  conspicuous 
in  it.  Brooklyn  Rapid  Transit  was  again  the  object  of  favorable 
reports  in  connection  with  earnings  and  future  prospects,  and  showed 
a  firm  tone  at  a  moderate  improvement.  Manhattan  was  also  strong. 
Brooklyn  Rapid  Transit  closed  at  66ji,  being  a  net  loss  of  54  of  a 
point,  the  highest  price  of  the  week  being  6954.  Transactions  in 
Metropolitan  Street  Railway  were  limited  to  5,500  shares,  this 
stock  showing  a  firm  tendency  and  closing  with  a  net  gain  of  I  point, 
the  last  quotation  being  133^.  Manhattan  Elevated  closed  at  138 
— %  of  a  point  loss.  General  Electric  fluctuated  between  187V2,  the 
highest  figure,  and  183,  the  lowest,  closing  at  185,  this  being  a  net 
loss  of  I  point,  and  Westinghouse  lost  3  points,  closing  at  193, 
after  having  reached  198.  Western  Union  Telegraph  closed  at  85. 
The  stock  market  closed  on  Thursday  for  the  Easter  holidays.  Fol- 
lowing are  the  closing  quotations  of  April  14. 


NEW  YORK. 


Apr   7    Apr.  U 

American  Tel.  &  Cable 81*1 

American  Tel.  &  Tel 15.5  152 

American  Dist.  Tel 30 

Brooklyn  Rapid  Transit    . .     RIH  68 

Commercial  Cable 

Electric  Boat 23  23 

Electric  Boat  pfd .      37  35 

Electric  Lead  Reduction..  .       Ua  1 

Electric  Vehicle 12'4  11) 

Electric  Vehicle  pfd Ifi  14 


.\pr.  7.    Apr.  14 

General  Electric 185  182« 

Hudson  River  Tel 

Metropolitan  St.  By 13M  13.f^ 

N.  E.  Elec.  Veh.Tms 2() 

N.  Y.&N.  J.  Tel 160 

N.  Y.  E.  V.  T.  Co 8 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 855^  85)^ 

Westinghouse  com Wlii  185 

Westinghouse  pfd 194  189H 


BOSTON. 

Apr    7.  Apr.  14  Apr.  7.  Apr.  14 

American  Tel.  &  Tel 154  154^  Western  Tel.  &  Tel.  pfd. . . .  SJ7*  85* 

Cumberland  Telephone ..  Mexican  Telephone 2  1^ 

Edison  Elec.  Ilium 265  New  England  Telephone ...  135  135 

General  Electric 186  181  Westinghouse 98 

Western  Tel.  &  Tel 20  19  Westinghouse  pfd 98 


PHILADELPHIA. 


Apr.  7.    Apr   11 

American  Railways 50 

Elec.  Storage  Battery 77*  7.5* 

Elec.  Storage  Battery  pfd..    77*  7.5* 

Elec.  Co.  of  America 8H  85v 


Apr    7.i  Apr.  14 

Central  Union  Tel 

Chicago  Edison 

Chicago  City  Ry 205 

Chicago  Tel.  Co  

National  Carbon       24 J^ 

*  Asked,    t  Ex  Dividend,    t  Election. 


Phlla.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Apr.  7.  Apr    1 

. ,     97H  97 

7  RH 


National  Carbon  pfd. 
NorthweatElev.com. 

tinion  Traction  

Union  Traction  pfd. . . 


Apr.  7.  i  Apr,  14 


BELL  TELEPHONE  OUTPUT.— The  American  Telephone  & 
Telegraph  Company  instrument  statement  for  the  month  ended  March 
20  and  since  December  20  shows : 


Gross    output 
Returned 


Net   output    . . 

Since  Dec.  20: 
Gross  output  .  . . 
Returned     


1903. 

84,280 
38,1-2 

190;. 

96,557 
42,847 

I90I. 
-6,751 
37,517 

1900. 

65.878 

20,664 

46,108 

305.961 
116,646 

53.710 

2-9,553 
114,498 

39,234 

216,109 
89.427 

45,214 

183,003 
63,004 

189,315 
3,339.63s 

165,055 

2,691,065 

126,682 
2,079,498 

119.959 
1,700,464 

Net    output    

Total    outstanding    

The  month  of  March  was  another  exceptionally  good  one  for  the 
Chicago  Telephone  Company.  The  gain  in  subscribers  for  the 
period  was  approximately  1,500,  and  it  is  confidently  expected  that 
with  favorable  weather  the  April  showing  will  exceed  that  of  its 
predecessor.  The  company  now  has  in  the  neighborhood  of  64,500 
telephones  in  service  and  the  management  predicts  that  the  total 
will  have  reached  the  75,000  mark  by  fall. 


KEYSTONE  TELEPHONE.— The  application  of  the  Keystone 
Telephone  Company  of  New  Jersey  to  have  its  stock  listed  on  the 
Philadelphia  Stock  Exchange  has  been  favorably  acted  on  by  the 
board  of  governors.  The  authorized  capitalization  of  the  company 
is  $10,000,000,  $5,000,000  of  which  is  6  per  cent,  cumulative  preferred 
stock  and  $5,000,000  common  stock,  each  $50  par.  The  whole  of  the 
$5,000,000  common  stock,  and  $1,935,35°,  or  39.067  shares  of  the 
preferred  have  been  admitted  to  the  list.  Such  preferred  as  was 
subscribed  for  by  the  public  received  a  bonus  of  25  per  cent,  in 
common  stock.  Not  having  succeeded  in  raising  sufficient  funds 
bv  stock  subscription,  the  company  had  to  go  to  the  market  for  a 
loan.  A  bond  issue  became  necessary,  and  a  new  company  had  to 
be  formed  under  Pennsylvania  laws.  Hence  a  charter  was  obtained 
for  the  Keystone  Telephone  Company,  of  Philadelphia.  City  coun- 
cils passed  an  ordinance  in  November  last  granting  the  new  company 
the  same  privilege  as  the  old.  The  Keystone  Company  of  Philadel- 
phia has:  Common  stock,  par  $50,  $2,500,000;  first  mortgage  5  per 
cent,  bonds,  $2,500,000.  The  amount  of  cash  put  in  the  property  from 
all  sources  would,  therefore,  appear  to  be  $3,353,350,  against  which 
there  are  outstanding  in  stock  and  bonds  $9,453,350,  without  includ- 
ing the  $2,500,000  stock  of  the  Keystone  Company  of  Philadelphia, 
owned  by  the  New  Jersey  Company.  The  Keystone's  net  gain  of 
new  telephones  in  March  was  684,  in  comparison  with  1,500  in  the 
record  month  of  June,  1902.  The  average  number  installed  per 
month  has  recently  been  500,  but  with  new  exchanges  opened  and 
new  cables  laid,  a  larger  force  can  be  put  to  work  and  a  higher 
average  attained.  The  company  has  now  on  hand  unfilled  contracts 
for  some  5,000  or  6,000  telephones.  The  Pennsylvania  Railroad 
Company  is  having  its  Philadelphia  offices  and  stations  equipped 
with  Keystone  instruments  and  other  large  contracts  are  said  to  be 
pending.'  The  total  number  of  Keystone  telephones  now  in  service 
in  the  City  of  Philadelphia  is  8.718  and  connections  are  made  with 
35,000  or  40,000  outside  of  Philadelphia  in  the  surrounding  States. 

MEXICAN  LIGHT  &  POWER.— The  Mexican  Light  &  Power 
Company,  of  the  City  of  Mexico,  is  rapidly  pushing  its  new  work. 
Mr.  F.  S.  Pearson,  of  New  York,  vice-president  and  consulting 
engineer  of  the  company  estimates  as  follows  in  gold  the  gross  earn- 
ing power  of  the  first  installation  : 

Gross  earnings    $912,000 

Operating    expenses    202,000 

Net    earnings     ■ $710,000 

Interest   on   $5,000,000   bonds 250,000 

$460,000 

The  earnings  of  the  first  and  second  installations,  combined $1,732,000 

Operating    expenses    ''^^'°°° 

Surplus     $1 ,445,000 

Interest  on   $8,500,000  bonds   at   5%   425,000 

Net   surplus    for   stockholders    $1,020,000 

INDEPENDENT  TELEPHONE  DEAL  IN  THE  SOUTH- 
WEST.—A  deal  was  closed  at  Muscogee.  I.  T.,  on  March  31,  which 
merges  all  the  telephone  interests  in  the  Indian  Territory,  Oklahoma 
and  Northern  Texas,  control  thereof  passing  into  the  hands  of  the 
North  .\nierican  Telephone  Company.  This  arrangement  gives  di- 
rect communication  between  all  of  the  lines  in  the  merger  with 
Galveston,  St.  Louis  and  Kansas  City.  The  properties  involved  in 
the  deal  are  estimated  to  be  worth  $5,000,000,  and  Kansas  City  cap- 
italists are  heavily  interested.  The  .plans  of  the  North  American 
Company  contemplate  connection  with  Kansas  City  lines  at  Chetopa, 
Kan.,  and  the  control  of  many  systems  in  Southern  Kansas.  Lines 
are  also  to  be  built  from  St.  Louis  to  Joplin. 

DIVIDENDS.— The  directors  of  the  Chicago  Edison  Company 
meet  about  April  15th  to  declare  the  regular  quarterly  dividend  of 
2  per  cent.,  which  is  payable  May  i.  United  Traction,  of  Albany, 
N.  Y.,  has  declared  the  usual  quarterly  dividend  of  1%  per  cent. 
The  directors  of  Henry  R.  Worthington  (Inc.)  have  declared  the 
regular  semi-annual  dividend  of  3^  per  cent,  on  the  preferred  stock, 
payable  May  i.  The  regular  quarterly  dividend  of  i^  per  cent,  will 
be' paid  on  the  preferred  stock  of  International  Steam  Pump  May  I. 

BRITISH  ELECTRICAL  SECURITIES.— The  Traction  & 
Power  Securities  Co.,  Ltd.,  which  acts  as  a  securities  company  for 
the  British  Westinghouse  Electric  Manufacturing  Co.,  as  noted  re- 
cently in  this  column,  is  to  increase  its  capital  from  $2,105,000  to 
$10,000,000  as  recently  contracts  of  great  value  have  necessitated  a 
larger  working  capital. 
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DENVER  GAS  \   KLIXTRIC  RKORGANI/ATION.-  The  re-  at  m  ><■  Mi^.c.  for  l.akc,  electrolytic  in  mgots.  cakch  and  wire  bars, 

orgaiiuation    plan   oi    ihc    Denver   Gas   &    KIcctne    Company   made  and  I^  a  mJ-^c.  for  cathodes  and  casting  stock.    The  business  failure* 

public  makes  tiic   following  propositions:      i.  'I'o   reiiirn   to  dcposi-  for  the  week  ending  April  9,  as  reported  by  Uradslreet's,  numbered 

tors   upon   the  liniil  adoption  of   the  plan   their  ctrtiTuates  of  slock  153,  against  145  the  previous  week,  and  182  the  corresponding  week 

without  cost.     2.  To  make  payment   to  the  holders  of  consolidated  last  year. 

bonds  uf  their  eighteen  month-.'  back  interest  in  scrip,  exchangeable  EglHI'MKNT  FOR  PERUVIAN  TRACTION  SYSTEMS.  An 
in  ?l.ooo  denonnnations  for  new  general  mortgage  bonds.  3.  To  extensive  electric  traction  system  is  to  be  constructed  between  Lima, 
issue  prior  hen  bonds-^  per  cent,  fifteen-ycar-to  the  amount  of  Pcru.  and  Mirallores  and  Chorillos.  seaside  resorts  much  fre«M.cnicd 
|i.ooo.ixx).  4  1(,  .ssue  present  treasury  slock  to  the  amount  of  by  residents  in  the  Peruvian  ca|.ital.  Another  road  will  be  built  bc- 
*Soo,cK».  s.  I  o  place  a  nevv' 5  per  cent,  general  mortgage  of  $8,000,000  ,„,.en  Calla...  the  port  of  Lima  and  that  city.  The  two  roads  will 
upon  the  property,  of  which  $^5^0.000  will  be  issued  in  exchange  for  ,„ake  a  total  length  of  about  30  miles.  Power  for  both  the  lines  will 
he  present  $2,400,000  consolidated  mortgage  bonds,  with  the  addi-  be  derived  from  the  existing  power  plant  in  Lima.  Each  of  the  sys- 
lonal  $180,000  for  back  interest ;  $3,270,000  reserved  in  the  hands  of  ,cnis  will  employ  two  rotary  converters  of  300  kw  each.  This  equi,.- 
Uur  trustee,  to  retire  the  underlying  bonds  (inclusive  of  the  $1,000,-  ...^nt  ,^(11  be  furnished  by  the  General  Electric  Company.  The  cars 
000  prior  hen  bonds),  and  $2,iso.ocx)  held  in  the  treasury  for  future  for  the  Lima-Chorillos  line-  ten  in  number-will  be  built  at  the 
extensions  and  other  uses  of  the  company  under  proper  restrictions.  Stephenson  Car  Works,  Elizabethport,  N.  J.  They  will  have  a  28-ft. 
PHILADELPHIA  ELECTRIC-Thc  Philadelphia  Electric  Com-  ''ody-  The  trucks  will  be  built  by  the  Peckham  Manufacturing  Com- 
pany's annual  report  for  the  year  ending  December  31,  presented  at  I'a"y.  Havenuycr  Building,  26  Cortlandt  Street.  They  will  be  14B3X 
the  annual  meeting,  shows  as  follows:  typc.    The  motor  ctiiiipments  arc  to  be  so-lip  ones  of  General  Electric 

.90:..                .90..              Change..  nianufacturc. 

GroM  income.  .11   source.   $3.4».4i.        »3..95.97.     Inc.    $126,440  ^^^^  CONVEYORS  FOR  CEMENT  PLANT.-John  A.  Mead 

Op.  ex.,  taxes  and  fixed  cli.rgc.. .          3,967,968         3.980,791     Dec.      12,834  &  Co.,  Bowling  Green  Building,  New  York,  have  just  been  allotted 

a    contract    by    the    International    Portland    Cement    Company,    of 

Surplus    $454,443          $315,180    Inc.    $139,363  Ottawa.  Canada,  for  n  large  hot  and  cold  cement  clinker  conveying 

Prrv.   surplus    446.677            131.497    Inc.     315.180  plant.     The  equipment  will  handle  the  clinker  from  the  rotary  kilns 

~„,.,  .      ,             '                               ~                     ~       ~    ,  to   the   clinker  storage  and   thence   to   the  dry  grinder   mills.     The 

Total  surplus    $901,119            $446,676     Inc.    $454,443  1      .       ,,  u       1     ■   •      11                ,     1       m         .             -i                         1.       . 

Less  dividends                                             337  553          ■"•"•'      ^^^    ♦4S4.44J  plant  w  ill  be  electrically  operated.    Almost  a  similar  contract  has  been 

'                  '  secured   through   the   Osborn   Engineering   Company,   of   Cleveland, 

Sur.   Dec.  31    $563,567          $446,676  Inc.   $116,891  Ohio,  for  a  clinker  conveying  plant  to  be  installed  in  the  factory 

xT/^DT-tr   A»#T-nT/-^xT  c-T-r^r^ir      r-  ■       •                    .                     .  about  to  bc  constructcd  by  the  Midland  Portland  Cement  Company, 

NORTH  AMERICAN  STOCK.--Subscnpt.ons  to  the  new  stock  ^^  Bedford,  Ind.    This  factory's  initial  capacity  will  be  1,600  barrels, 

of  the  North  American  Company,  for  which  stockholders  were  al-  tut  is  designed  with  a  view  to  eventually  turning  out  double  that 

lowxd  to  subscribe  at  par  to  the  e.x tent  of  40  per  cent,  of  their  present  ^■,^        Everything  will  be  electrically  driven.     The  company  will 

holdings,   slightly   exceeded   half   of  the  $4,800,000  offered,  the   re-  generate  its  own  power, 
mainder  going   to   the    underwriting   syndicate.     According   to   the 

official  circular  the  purpose  of  the  new  stock  issue  was  "to  pay  for  EQUIPMENT  OF  CANADIAN  CEMENT  PLANT.-The  In- 
the  stock  of  the  Laclede  Gas  Light  Company  of  St.  Louis  and  to  ternational  Portland  Cement  Company,  which  is  composed  of  inter- 
enable  the  company  to  extend  and  increase  its  investment  and  inter-  ^sts  identical  with  those  of  the  Southern  States  Portland  Cement 
est  in  the  gas  and  electric  lighting  business  in  St.  Louis  and  else-  Company,  Rockmart,  Ga. ;  the  Peninsula  Portland  Cement  Company, 
where."  The  total  amount  of  new  stock  authorized  was  $5,000,000,  of  Jackson,  Mich.,  and  the  National  Portland  Cement  Company,  of 
increasing  the  total  capital  stock  of  the  company  to  $17,000,000.  Durham,  Ont.,  is  about  to  erect  a  large  cement-making  plant  at 
The  covering  committee  of  the  New  York  Stock  Exchange  has  listed  Ottawa,  Canada,  operated  entirely  by  electrical  power.  The  initial 
$2,594,500  additional  North  American  Company  stock,  making  the  capacity  of  the  plant  will  be  1,600  barrels.  Energy  is  to  be  derived 
total  amount  listed  to  date  $14,531,200,  and  empowered  the  committee  fi'oni  t'^^  Ottawa  power  plant.  Contracts  will  be  let  very  shortly 
on  stock  list  to  add  the  balance  of  $2,468,800  "on  official  notification  ^or  rotary  converters  and  several  motors. 

that  it  has  been   issued  and  paid  for,  making  the  total  amount  to  GENERAL  ELECTRIC  MOTOR  EQUIPMENTS  FOR  SOUTH 

be  listed  $17,000,000.  AFRICA.— The  General  Electric  Company  will   furnish  the  motor 

COLORADO  TELEPHONE  COMPANY.— The  stockholders  of  equipments   for  the  Delagoa  Bay    (South  Africa)    electric  traction 

the  Colorado  Telephone  Company,  at  their  recent  annual  meeting,  system,  the  contract  for  the  construction  and  equipment  of  which 

authorized  the  issue  of  $1,000,000  new  stock  to  provide  for  exten-  road  was  recently  secured  by  the  British  electrical  engineering  and 

sions  and  additions.    This  will  make  the  outstanding  issue  $4,400,000.  contracting  firm  of  Macartney,  McElroy  &  Co.,  Limited.     There  will 

be  eight  double  equipments,  two  25-hp,  for  each  car. 

_,                                  •      1       T              11*                                  '  ANOTHER  LARGE  MEXICAN  ELECTRIC  ROAD.— The  Rey 

C  jOm  TTl  f^TT*!  Jl  I        I  nt'f  1 11  Cf^Tir*!^  ^^^  ^^°  Mining  Company,   which  operates  extensive  mines   in  the 

-V^V/tx.LiXAV.1  V,l«,A      X111,V111^\^11V,V.  State  q{  Sonora.  Mexico,  proposes  to  construct  an  electric  railway, 

over  200  miles   long,  to   run   from  its  properties   to   the   Southern 

Pacific  Railroad.     Pow-er  will  be  generated  by  a  waterfall  located  in 

THE  WEEK  IN  TRADE.— Among  the  favorable  features  of  the  the  immediate  vicinity  of  the  east  terminus, 

week  were  the  annual  Easter  buying  at  retail,  which  was  reported  MT^Yirr.  r-i-rv  ctdttttt  dattis^av  to  tjtt  T7VTT7Mr.T7r, 

of  excellent  volume;  some  improvement  in  the  re-assorting  demand  J^^^^^'^  ^^V  STREET  RAILWAY  TO  BE  EXTENDED.- 

with  jobbers  at  interior  markets  resulting  therefrom,  and  a  slight  V^^  Compania  de   Ferrocarnles   del   Distrito   Federal-the  Mexico 

but  perceptible  improvement  in  the  labor  situation.     Prices  during  E'«t"c  Tramways,  Limited-which  operates  the  extensive  electric 

the  month  of  March  showed  exceptional  strength,  despite  seasonal  fraction   system  in  the  City  of  Mexico  and  immediate  vicinity,  is 

changes  downward  in  dairy  products,  grains  and  fuel,  partly  coun-  ^"^""^  ^°  construct  a  line  between  Loreto  and  Buenavista— two  sub- 

teracted,  however,  by  advances  in   live  stock  and  meats.     Railway  ^^^^  °*  *"^  Mexican  capital. 

earnings  are  quite  favorable;  gross  receipts  for  March  indicate  an  EQUIPMENT  FOR  NEW  DETROIT  EDISON  PLANT.— Con- 
increase  of  between  10  and  11  per  cent.,  while  net  returns  for  Feb-  tracts  are  now  being  let  for  the  equipment  of  the  big  new  Edison 
ruary  showed  a  gain  of  6  per  cent,  on  an  increase  in  gross  receipts  plant  about  to  be  built  at  Detroit,  Mich.  The  contract  for  the  boilers, 
of  14  per  cent.  The  best  trade  reports,  relatively  speaking,  come  which  calls  for  a  12,400-hp  equipment  in  24  units,  has  been  allotted 
from  the  leading  Western  markets,  but  all  centers   report  a  satis-  to  the  Stirling  Company. 

factory  spring  trade  done  at  wholesale.    Retail  business  has  improved  t>t  a  xtt  -nr  a  xttttt-.      r-    /-    r>   j  i.       1.       j      1.           -n  v   -u 

in    the   Central    West,   but   collections    fail   to   show    corresponding  ,  ^^^^■\)^^^J^,V^\^„\%^"^'^l''  '"^  others  will  build  an 

growth.     Southern  trade  reports  are  of  a  more  cheerful  character  f^^^''^  ''8^*  P'f"*  ^'  Campbell,  Mo.     They  are  now  in  the  market 

The   high   water   has   subsided    in   the  Mississippi   Valley   and   the  ^°'/  loOO-hght  alternator,  a  loo-hp,  high-speed  engine,  and  ms.de 

railroads    have    resumed    handling    freight    and    passengers    in    the  ^"^  ^i"'"^^   supplies.     Mr.   Radabaugh   can  be   addressed  at  Mal- 

formerly   flooded   districts.     The   iron   situation   is   one   of  marked  °' 

strength  in  finished  products,  but  of  unsettlement  and  even  weakness  MEXICAN  ELECTRIC  RAILWAY.— An  electric  railway  is  to 

in  the  cruder  forms.    Domestic  rail  manufacturers  are  full  of  orders,  tie  built  between  the  City  of  Durango  and  San  Dimas,  both  located 

and  it  is  reported  that  American  and  Canadian  roads  are  inquiring  '"  the  State  of  Durango.  Mexico.    The  road  will  be  about  70  miles 

for  steel  rails  abroad.    Structural  orders  are  in  large  volume.    Among  '°"&-    ^-  ^-  Denis,  of  Mexico  City,  has  secured  the  concession, 

the  other   metals,   copper  and   tin   have   weakened   again,   but  lead  TEPIC  WATER  POWER  PLANTS.— Mexican  advices  state  that 

retains  its  old  firmness.     As  to  copper,  the  metal  was  offered  very  the  installation   of  several   water  power  plants  in  Tepic  are  being 

cheaply  by  second-hands,  especially  abroad.    Transactions  were  few  contemplated.    Ignacio  C.  Curiel,  a  Mexico  City  engineer,  is  engaged 

and  far  between,  and  the  closing  quotations  were  rather  nominal  in  drawing  up  plans,  etc.,  for  the  plants. 
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WESTINGHOUSE  IN  EUROPE  was  treated  not  long  snice  in 
an  article  by  Mr.  Frank  A.  Vanderlip,  vice-president  of  the  National 
City  Bank  of  New  York,  and  formerly  Assistant  Secretary  of  the 
United  States  Treasury,  on  the  general  subject  of  American  develop- 
ment across  the  Atlantic.  Financially,  the  Wcstinghouse  Companies 
of  Europe  represent  a  share  and  debenture  capital  aggregating  a  total 
of  $38,000,000,  of  which  over  $30,000,000  has  been  issued.  Com- 
mercially the  investment  of  this  capital  has  proved  profitable  in  itself, 
and  has  enabled  the  erection  of  si.K  large  factories,  of  which  two  are 
in  England,  two  in  France,  one  in  Germany  and  one  in  Russia.  The 
works  at  Traliford  Park,  near  Manchester,  where  27  acres  are  under 
roof,  are  considered  the  largest  and  at  the  same  time  the  most  per- 
fect and  up-to-date  works  of  the  kind  in  Europe.  The  most  im- 
portant of  the  European  companies  are :  The  British  Wcstinghouse 
Electric  &  Manufacturing  Company,  Limited,  with  a  share  and 
debenture  capital  of  £3,250,000  sterling,  of  which  £2,750,000  has  been 
issued.  The  shares  and  debentures  stand  at  a  considerable  premium 
in  the  market.  Among  the  important  contracts  which  that  company 
is  now  carrying  out  are  those  with  the  Metropolitan  and  Metro- 
politan District  Railways  of  London,  the  Mersey  Railway  of  Liver- 
pool, the  Clyde  Valley  Power  Company  of  Glasgow,  the  Admiralty, 
the  Savoy  Hotel,  the  Manchester  Town  Council,  etc.  The  Societe 
Anonyme  Wcstinghouse  of  Paris,  has  an  issued  capital  of  20,000,000 
francs,  of  which  a  large  portion  is  placed  with  the  leading  financial 
houses  of  France.  They  have  just  secured  an  important  contract 
with  the  Metropolitan  Railway  of  Paris.  There  is  a  separate  com- 
pany for  Russia,  a  separate  company  for  Germany,  and  the  Westing- 
house  Brake  Company,  all  of  which  are  purely  manufacturing  con- 
cerns. The  Traction  &  Power  Securities  Company,  as  noted  re- 
cently in  these  columns,  is  a  financial  company  closely  associated 
and  co-operating  with  the  different  Wcstinghouse  companies.  Their 
capital  is  £2,000,000,  of  which  at  present  about  £1,000,000  has  been 
issued.  For  the  first  period  of  its  operation  this  company  has  paid 
a  dividend  of  6  per  cent.,  after  making  ample  provision  for  a  reserve 
fund.  Mr.  George  Wcstinghouse.  who  directs  the  policy  of  all  these 
companies,  is  chairman  of  most  of  them,  and  Mr.  J.  H.  Lukach, 
who  represents  his  interests  on  the  other  side,  is  on  the  board  of  all 
of  them. 

WESTINGHOUSE,  CHURCH,  KERR  &  CO.  continue  to  receive 
numerous  export  orders  for  power  apparatus.  The  new  Westing- 
house  horizontal  double-acting  gas  engine,  recently  placed  upon  the 
market,  has  already  been  introduced  in  Mexico,  in  the  power  plant 
of  the  Potosina  Electric  Company,  at  San  Luis,  Potosi.  This  in- 
stallation will  contain  five  units  aggregating  1,225  hp,  operating  on 
120  B.T.U.  producer  gas.  An  electrical  supply  company,  Lima,  Peru, 
will  install  a  330-hp  Wcstinghouse  compound  engine  for  generator 
driving,  this  being  an  extension  to  their  present  plant ;  200-hp  engine 
type  generating  outfits  have  also  been  supplied  to  Negociacion 
Minera  de  Promontorio,  Durango,  Mexico,  and  to  S.  Pearson  &  Son, 
Limited,  Salina  Cruz,  Mexico.  The  latter  firm  has  also  purchased  a 
number  of  standard  engine  generating  outfits.  The  Mexican  National 
Iron  &  Steel  Company,  also  located  at  Durango,  will  install  a  45-hp 
compound  engine  for  general  power  work,  and  a  150-hp  Westing- 
house  compound  engine  type  outfit  will  be  installed  by  Michaelis 
Hallenstein  &  Co.,  Fookeray,  Victoria,  Australia,  for  lighting  and 
power  work.  The  demand  for  Wcstinghouse  junior  engines  of  all 
sizes,  especially  from  Chilian  territory,  continues,  and  a  large  number 
of  these  engines  are  continually  under  exportation.  The  two  i,ooo-kw 
Wcstinghouse  steam  turbine  generating  units  for  the  De  Beers  mines 
at  Kimberley,  South  Africa,  have  recently  been  shipped.  These  are 
the  largest  steam  turbines  that  have  been  exported  from  this  country 
up  to  the  present  time. 

COEUR  D'ALENE  POWER  PLANT.— The  Empire  State-Idaho 
Mining  &  Developing  Company,  of  Spokane,  Wash.,  has  purchased 
of  the  Wcstinghouse  Electric  &  Manufacturing  Company  three  mo- 
tors for  driving  concentrating  mill  machinery  and  a  large  air  com- 
pressor in  the  Coeur  d'Alene.  These  motors  will  be  supplied  with 
power  from  the  2,300-volt  secondary  circuits  of  the  Washington 
Water  Power  Company,  of  Spokane,  whose  50,000-volt  transmission 
line  is  now  extending  into  the  Coeur  d'Alene  in  Northern  Idaho,  a 
distance  of  approximately  ninety  miles.  There  are  two  150-hp,  three- 
phase,  2,300-volts,  580-r.p.ni.  induction  motors  to  be  supplied,  one 
for  driving  the  air  compressor  of  the  Empire  State  mine  at  Wardner, 
Idaho,  the  other  to  operate  the  Sweeney  concentrating  mill,  a  short 
distance  from  Wardner.  The  third  motor  will  be  of  the  synchronous 
type,  240-hp,  2,300-volts,  three-phase,  514-r.p.m.,  and  will  drive  the 
concentrating  mill  of  the  Tigcr-Poorman  mines  at  Burke,  Idaho. 
These  motors  will  be  placed  in  operation  about  Jime  I,  1903. 

EXPORT  TRADE  IN  FEBRUARY.— We  have  already  noted  the 
excellent  export  trade  figures  for  February.  The  detailed  electrical 
figures  are  not  bad  in  view  of  the  congestion  of  traffic  on  the  railroads 
and  the  difficulty  in  getting  goods  to  the  seaboard  from  interior  man- 
ufacturing points.  The  total  export  of  electrical  machinery  for  the 
eight  months  ending  February  was  $4,084,471,  against  $3,556,070  in 


the  corresponding  period  of  1902.  The  output  for  the  month  was 
$416,039,  against  $592,374  in  1902.  The  export  of  electrical  instru- 
ments lor  the  eight  months  was  .$2,742,472,  against  $2,503,602  in 
1901-2.  The  output  for  the  month  was  $246,104,  against  $255,163  in 
February,  1902.  With  the  freight  embargo  lifted,  vast  quantities  of 
electrical  apparatus  have  been  going  abroad  in  March  and  April, 
both  of  which  should  make,  therefore,  a  good  showing. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Phil- 
adelphia, manufacturer  of  the  Exide  battery,  has  added  a  number 
of  new  battery  depots  to  the  list  of  stations  hitherto  announced, 
the  complete  list  at  present  embracing  the  following  stations :  New 
York,  148  West  Eighteenth  Street ;  Philadelphia,  250  North  Broad 
Street ;  Boston,  39  Stanhope  Street ;  Buffalo,  200  Pearl  Street ;  Chi- 
cago, 264  Michigan  P>oulevard ;  St.  Louis,  3937  Olive  Street;  Roch- 
ester, 158  South  Avenue;  Toledo,  715  Jefferson  Street;  Detroit,  265 
Jefferson  Avenue.  The  increasing  use  and  the  great  convenience 
of  these  depots  to  users  of  electrical  vehicles  equipped  with  the  Exide 
battery  has  encouraged  the  company  to  increase  them  as  rapidly  as 
favorable  locations  can  be  secured.  New  stations  will,  therefore,  be 
announced  from  time  to  time. 

EQUIPMENT  FOR  JAPANESE  ROAD.— Takata  &  Co.,  of 
Japan  (10  Wall  Street),  have  secured  a  contract  for  the  equipment 
to  be  used  in  the  installation  of  a  short  narrow-gauge  electric 
traction  system  on  a  small  island  in  the  southern  part  of  Japan. 
The  contract  calls  for  four  Wcstinghouse  single  equipments  and  a 
similar  number  of  narrow-gauge  Brill  trucks,  together  with  a  small 
quantity  of  overhead  material  to  be  supplied  by  the  H.  W.  Johns- 
Manville  Company.  A  lot  of  Crown  bonds  of  American  Steel  & 
Wire  Company's  manufacture  have  also  been  ordered. 

NEW  BALL  ENGINE  SHOPS.— The  new  works  of  the  Ball 
Engine  Company,  Erie,  Pa.,  are  rapidly  approaching  completion,  and 
the  machine  tools  will  soon  be  placed  in  position.  These  works 
will  be  modern  in  every  respect;  the  tools  will  be  of  the  latest  and 
best  types  and  will  be  electrically-driven.  The  demand  for  the  Ball 
self-oiling  engines  still  continues  very  large  and  the  present  works 
of  the  company  are  crowded  with  many  months'  work  ahead,  so 
that  it  is  probable  both  works  will  be  kept  going,  for  some  time  to 
come  at  least. 

THE  BARNUM  &  BAILEY  "Greatest  Show  on  Earth"  has  re- 
cently arranged  for  seventy  Nernst  lamps,  ranging  in  size  from  the 
one-glower  to  the  six-glower  type,  for  the  purpose  of  illuminating 
their  large  canvas  pavilions,  enabling  everyone  to  see  the  smallest 
objects  at  a  great  distance  in  the  vast  arena.  To  furnish  current 
for  operating  the  Nernst  lamps,  Barnum  &  Bailey  have  purchased 
special  engines  to  generate  power.  They  will  also  use  the  Nernst 
lamp  exclusively  for  display  advertising. 

WESTINGHOUSE  TURBINE  ORDER.— Wcstinghouse,  Church, 
Kerr  &  Co.  have  secured  an  order  from  the  Rome  Brass  &  Copper 
Company,  Rome,  N.  Y.,  for  a  400-kw  Wcstinghouse  steam  turbine 
unit  for  both  light  and  power  work.  A  130-hp  Wcstinghouse  vertical 
cross-compound  engine,  direct-connected  to  an  alternating-current 
generator,  has  also  been  requisitioned  for,  which  will  be  operated 
when  the  power  required  to  be  generated  for  use  in  the  shops  can 
be  supplied  by  the  smaller  unit. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COM- 
PANY has  sold  the  following  apparatus  to  the  New  York  Edison 
Company,  supplementing  the  half  million  dollar  contract  reported 
in  this  column  some  months  ago:  i,ooo-kw  S.  K.  C.  generators  and. 
seven  150-kw  booster  sets.  The  Stanley  Electric  Manufacturing 
Company  has  also  contracted  to  furnish  three  550-kw  S.  K.  C.  syn- 
chronous motors  to  the  Municipal  Gas  Company  of  Albany. 

BALL  ENGINE  ORDERS.— The  Monongahela  Valley  Electric 
Company.  Bellevernon,  Pa.,  is  adding  a  300-hp  unit,  the  Ball  Engine 
Company,  Erie,  Pa.,  furnishing  the  engine.  The  Morreau  Gas  Fix- 
ture Company,  Cleveland,  Ohio,  has  purchased  a  direct-connected 
unit,  consisting  of  a  175-hp  engine,  built  by  the  Ball  Engine  Company, 
direct-connected  to  a  loo-kw  Wcstinghouse  generator. 

BULLOCK  ELECTRIC  MANUFACTURING  COMPANY  has 
recently  sold  three  i,8oo-kw  generator  sets  to  the  Pacific  Electric 
Railway  Company,  of  Los  Angeles,  Cal. ;  also  a  300-hp,  12,000-volt 
motor-generator  set  for  San  Bernardino,  Cal.,  duplicating  the  equip- 
ment installed  a  year  ago.    The  Bullock  bid  was  higher  than  others. 

BOILERS  FOR  HARTFORD  (CONN.)  PLANT.— The  Hart- 
ford Electric  Light  Company,  Hartford,  Conn.,  has  placed  a  con- 
tract with  Thayer  &  Co.,  Incorporated.  39-41  Cortlandt  Street,  New 
York,  for  four  boilers  of  250-hp  capacity  each,  built  by  the  Aultman 
&  Taylor  Machinery  Company. 

BIG  LAMP  ORDER  FOR  EXPORT.— The  Federal  Electric 
Company,  141  Broadway,  has  just  secured  a  foreign  contract  for 
100,000  incandescent  i6-cp  lamps. 
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(Bcncval  Ulcws. 

The  TELEPHONE. 


CAI.GARY.  AI.HKRTA.-  Thf  ndl  Telephone  Company  will  Ixill.l  l.in« 
dUtani'r  linr(  to  l°iir>Ul»ii  ami  I'Mnitintllnn. 

I.ITTI.K  ROCK.  ARK.-  The  llnrii»  &  I'roclor  Trieplionc  Coinpiny.  of 
Junction  City,  lu«  lirrn  incurporntrU  with  a  capital  ilock  of  %i,ooo,  to  build 
long  iliiitancr  irlrplione  linca  in  Union  County.  Tlie  ofTicera  are  O.  1".  Harrii. 
preaidrnt:   C.   A.    Harria.  vicrpreiidenl;  J.   D.    Proctor,  aecretary  and  trcaaurer. 

RKDONDO,  CAI..~Appllcalton  for  a  rmnrhlM  liaa  been  made  to  the  Hoard  of 
Truateea  liy  the  Home  Telephone  ("nmpany. 

WIl.MlNr.TON,  llEI..  The  American  Telephone  Company,  of  Wilming- 
ton, hail  l«rcn  incorporated  l.i  cnnntrncl  telegraph  and  telephone  line*  in  At- 
lanta, fin.     The  capital  alock   is  $400,000. 

MOSCOW.  IHAIIO.— The  Iiitenlalc  Telephone  Company  hai  applied  to  the 
city  council   for  n  franchite. 

MKRIPfAN.  IHAIIO.— The  Independent  Telephone  Conip.my.  of  Boise,  will 
install  a  new  Globe  automatic  switchboard  at  this  place. 

KINMUNPY.  tt.I..— The  Kinmumly  Mutual  Telephone  Company  has  been 
organiied. 

riCKIN.  II. I,.— The  Citizens  Telephone  Company  will  extend  its  lines  from 
Prkin   to  Washington. 

roNTIAC.  ILL.— The  Pontiac  City  Council  has  granted  a  is-year  telephone 
franchi.se  to  the  Strcator   Independent  Telephone  Company. 

CHICAGO.  ILL,— The  Chicago  Great  Western  RaiIro.-id  will  commence  next 
monthi  the  construction  of  a  private  telephone  system  between  its  three  terminal 
points:    Chicago.    St.     Paul    and    Kansas    City. 

MOUNT  VERNON.  ILL.— The  TriCounty  Telephone  Company  has  elected 
officers  as  follows:  President.  Dr.  J.  T.  Marlow;  vice-president.  C.  H.  Judd; 
treasurer,  J.  J.    Pearce:  secretary,  W.    D.   Eaton. 

ARMINGTON,  ILL.— The  Armington  Mutual  Telephone  Convpany  has 
elected  officers  as  follows:  C.  Darnel,  president;  Frank  Bogar,  treasurer;  C. 
B.   Hanger,  clerk;  J.    E.   Kelly,  George  Cruse  and   A.   F.  Hoerr,   directors. 

EDWARDSVILLE,  ILL. — Another  farmers'  telephone  line  is  being  con- 
structed in  Liberty  Prairie,  running  north  from  this  city,  by  the  Central  Union 
Company.  A  number  of  prominent  farmers  are  subscribers  and  many  more 
will  join   after  the   line  is  in   operation. 

CHICAGO.  ILL.— The  Chicago  Telephone  Company  continues  to  gain  in 
point  of  new  subscribers.  During  March  nearly  1,500  new  customers  were 
added  to  the  company's  list.  The  new  telephones  installed  are  nearly  all  party 
line  service,  or  nickel-in-theslot  kind.  The  company  now  has  in  service  slightly 
more  than  64,500  telephones  all  told,  and  officials  predict  that  the  75,000  mark 
will  be  reached  before  the  summer  is  over. 

STOUT'S  CREEK,  IND.— The  Stout's  Creek  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $700. 

GREENTOWN,  IND.— The  Sims  Co-operative  Telephone  Company  has  been 
formed  by  the   farmers  in  the  east  end  of  the  county. 

JASPER,  IND. — The  Crystal  Telephone  Company  has  incorporated  with  a 
capital  stock  of  $10,000.  William  A.  Line,  Walker  Mickler,  J.  M.  Sinclair, 
B.  P.  Smith  and  S.  N.   Clapp  are  the  directors. 

INDIANAPOLIS,  IND.— The  Shady  Grove  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  directors  are  J.  M.  Birch, 
Joseph  F.   Shelby,  W.  H.   Foster,  W.  W.  Piles  and  William  Tague. 

OGDEN,    lA. — The    Ogden    Telephone    Company    is    being   incorporated   here. 

RADCLIFFE,  lA. — A  franchise  has  been  granted  to  the  Radcliffe  Telephone 
Company. 

SIOUX  RAPIDS,  lA. — A  franchise  has  been  voted  to  a  local  company  for 
a  telephone  exchange. 

ALEXANDER,  lA. — The  Latimer  Telephone  Company  has  been  granted  a 
franchise   in  this  place. 

SPENCER,  lA. — The  Citizens'  Telephone  Company  has  been  granted  a  fran- 
chise at  this  place. 

COUNCIL  BLUFFS,  lA.— The  Pottawattamie  Mutual  Telephone  Company 
is  seeking  a   franchise  in  this  city. 

MINDEN,  lA. — The  Shelby  Independent  Telephone  Company  has  been 
voted  a  local  franchise  in  this  place. 

GOLDFIELD,  lA. — The  Goldfield  Telephone  Company  has  been  granted  a 
franchise  and   will  establish  a  system. 

ARMSTRONG,  lA.— The  Kossuth  County  Telephone  Company  will  build 
from  150  to  200  miles  of  toll  line  during  the  summer. 

NEW  SHARON.  lA.— The  New  Sharon  Independent  Telephone  Company 
has   been    incorporated   with   a  capital  stock   of   $25,000. 

QUIMBY,  lA. — The  Farmers'  Telephone  Company,  of  Quimby,  has  been 
incorporated  with  a  capital  stock  of  $io,ooo.     Mr.   M.  F.  Hoffman  is  president. 

HORNICK,  lA. — The  Iowa  Clark  Automatic  Switch  Company,  of  Sioux 
City,  and  the  Peiro  Telephone  Company  have  been  granted  franchises  in  this 
place    for  local  exchanges. 

WATERLOO,  lA. — The  Commonwealth  Telephone  Company  has  given  the 
Automatic  Electric  Company  a  contract  for  an  automatic  switchboard  which 
will  be  installed  as  soon  as  possible. 

MUSCATINE.  lA.— The  South  Prairie  Mutual  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The  first  direc- 
tors are  J.  P.  Mountain,  J.  P.  Nichols,  A.  B.  Anderson,  W.  J.  Barclay  and 
Adolpb  Vogel. 

LEWIS,  lA. — At  the  recent  city  election  franchises  were  granted  to  the 
Lewis  Electric  Company,  of  which  Stevens  Bros,  are  the  promotors,  and  to  the 


luwn     Mutual    Trirphunc    Aiaociatiun.      'J  he    telephone    company    liaa    already 
partly    rtlablialird    in    ayiteni. 

ONAWA,  lA.— The  Maple  Valley  Telephone  &  Trlegiuph  Company  haa  filed 
arliclea  nf  Inciirpoialiiin,  with  an  aulhorixrd  capital  (Inck  of  $100,000,  of  which 
$50,000  it  preferred  aloik.  The  offiiert  are  preaidenl,  W.  11.  Leallieri;  vice- 
prrmdrnt,  }.   C.    llnmmond:   aecretary,  C.    It.   Smith:   treaaurer.  T.    B.    Lutz. 

SHENANDOAH.  lA.— The  alockholder.  of  the  Independent  Mutual  Tel- 
ephone Company  have  voted  to  incrranc  the  capital  alock  of  the  company  to 
$100,000.  The  company  lia(  made  exchange  urrangementa  with  the  Talmr 
Telephone  (umpany.  Ihua  giving  lonnrcliont  with  any  part  of  Fremont  County 
from  Shennndoiih.  Toll  roMtircliont  with  Red  Oak  will  enable  the  local  com- 
pany to  reach  the  principal  poinla  throughout  the  alate. 

TOl'EKA.  KAN. — The  Indrpendent  Iclrphone  cnmpanieii  of  Manhattan, 
Abilene.  Beloit.  Minneapolis  and  Concordia  have  been  merged  Into  one  con- 
cern, which  will  be  known  at  the  Union  Telephone  and  Telegraph  Company, 
with  hcad<|unrlert  at  Abilene.  The  cn|>il:il  alock  of  the  company  will  br  $150,- 
ooc.  The  tlockholdert  are  W.  W.  Dilworlh,  A.  T.  Rogert  and  F.  M.  I).iily, 
of  Bcloil;  G.  A.  Rogert  an<l  C.  L.  Brown,  of  Abilene;  J.  W.  Smith  and  F.  L. 
I'linl.  of  Minnrapolit;  C.  P.  Dewey  and  II.  P.  Wareham,  Manhattan,  and  F. 
W.  Dougherty,  Concordia.  Rogert,  Daily  and  Dilworlh  own  the  Heloit  plant; 
Dougherty  ownt  the  Concrrdia  plant;  Dewey  and  Wareham  own  th<-  Manhattan 
plant;  .Smith  and  l''lint  own  the  Minneapolia  plant;  Rogers  and  Hrowii  own 
the  Abilene  plant.  The  capital  stock  of  the  merger  company  it  divided  equally 
among  the  five  independent  concerns.      Each  gett  .^00  thares. 

London.  KY. — The  London  Telei>hone  Company  hat  been  told  by  N. 
Starkey  to  J.  W.  Creech,  of  East  Hernstadt.  and  others.  Mr.  Starkey  bai 
purchased  the  exchange  at   Pincville. 

LAKE  CHARLES.  LA. — The  Cumberland  Telephone  Company  is  making 
extensive  improvements  in  its  service  at  this  place  at  a  cott  of  about  $40,000 
to  $50,000.  The  company  has  600  subscribers  here  and  orders  for  200  more 
are  on  file. 

PORTLAND,  ME. — The  Lewiston  &  Auburn  Telephone  Company  has  been 
organized  here  with  a  capital  stock  of  $25,000.  The  principal  share  holders 
arc  directors  in  the  Northeastern  Telephone  Company  which  is  now  installing 
an  automatic  exchange  in  Portland.  The  directors  of  the  new  company  are 
Thomas  R.  Brooks  and  Edward  W.  Gcarhart,  of  Scranton,  Pa.,  Lewis  A. 
Goudy,  of  Portland,  Edward  W.  Gross,  of  Auburn,  and  Charles  C.  Benson, 
of    Lewiston. 

G.-VLESBURG,  MICH. — The  village  has  granted  a  joycar  franchise  to  the 
Citizens  Telephone  Company. 

MUSKEGON,  MICH.— The  Bell  Telephone  Company  will  expend  about 
$7,000  in  overhauling  the  system  in  this  city. 

ANN  ARBOR,  MICH. — Pennsylvania  capitalists  are  endeavoring  to  secure 
a   franchise  for  an  independent  exchange  at  Ann  Arbor. 

SPRINGPORT,  MICH.— The  directors  of  the  Springport  Mutual  Telephone 
Company  have  elected  officers  as  follows:  President,  Emery  Cravcr;  secretary, 
Jay   Courtright;   treasurer,  W.    Elmer;  manager,   G.   Tabor. 

DETROIT,  MICH. — Mr.  William  A.  Jackson,  formerly  general  manager  of 
the  Michigan  Bell  Telephone  Company,  the  predecessor  of  the  Michigan  Tel- 
ephone Company,  has  been  employed  by  the  Union  Trust  Company,  which  is 
the  receiver  for  the  Michigan  Telephone  Company,  to  make  a  thorough  exam- 
ination of  all  the  telephone  properties  in  Detroit  to  determine  their  exact 
value.  The  Union  Trust  Company  has  withdrawn  its  application  for  leave  to 
lease  the  Detroit  Telephone  Company's  property.  Don  M.  Dickinson,  attorney 
for  the  receiver,  stated  that  the  application  was  made  in  order  to  insure 
service  to  some  2,600  subscribers  during  the  litigation  between  the  Michigan 
Company  and  the  Old  Colony  Trust  Company,  of  Boston.  These  2,600  sub- 
scribers were  formerly  subscribers  to  the  Detroit  Company  and,  it  is  stated, 
the  two  systems  have  been  so  interwoven  it  would  be  impossible  to  identify 
the    lines,    hence    the    withdrawal   of   the    application. 

JUDSON,   MINN. — A    farmers'   telephone   company   is   being  organized  here. 

MADELIA,  MINN. — A  local  telephone  company  has  been  organized  in 
this  place. 

NEW  LONDON,  MINN.— The  Co-operative  Rural  Telephone  Company  will 
build  lines  in  this  section.     Mr.  E.  E.   Lawson  is  secretary. 

OSAGE,  MINN. — The  Farmers'  Co-operative  Telephone  Company  has  been 
organized  to  build  a  line  to  Park  Rapids  and  other  points.  Mr.  Edward  R. 
Smith  is  secretary. 

ST.  PAUL,  MINN. — The  Eden  Valley  Telephone  Exchange  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  names  of  the  incor- 
porators are  C.  T.  McDonald,  M.  E.  Williams,  W.  L.  Hutcheson,  Math. 
Weiler,  William  O'Brien,  George  Tompers  and  L.   R.    Christ. 

JEFFERSON  CITY',  MO. — The  Buffum  Telephone  Company,  of  Louisiana, 
Mo.,  with  a  capital  stock  of  $150,000,  has  been  incorporated  by  Frank  \V. 
BuSum.    Charles    G.    Buffum,    Richard    H.    Goodman    and    others. 

KEARNEY.  NEB. — The  Buffalo  County  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The  incorporators  are  G.  Biscel, 
Peter  Wink,  J.   G.  Reiter   and  J.  D.  Lowenhiem. 

CRAB  ORCHARD,  NEB.— The  Crab  Orchard  Home  Telephone  Company  is 
being  formed  at  this  place  with  a  capital  of  $10,000.  Three  or  four  lines  will 
be  operated  in  southwest  Johnson   County  in  addition  to  an  exchange  in  town. 

BEATRICE,  NEB. — The  Filley  Independent  Telephone  Company  has  filed 
articles  of  incorporation.  The  company  is  capitalized  at  $2,000,  and  is  com- 
posed of  the  leading  business  men  of  the  town.  The  officers  are  P.  M. 
Andersen,  president;  L.  C.  Andersen,  vice-president;  R.  Petersen,  treasurer; 
Harry  Yohe,  secretary. 

SOUTH  OMAHA,  NEB. — As  soon  as  the  deal  can  be  closed  the  Interstate 
Independent    Telephone    Company   of    this   city   will    begin    the   construction    of 
a  local  system  to  cost  $100,000.     It  is  stated  that  the  Kansas  City  Independent       ^ 
Telephone   Company  is  the  backer  of  the   local  enterprise.     All   of  the   lines  in    .ed 
the  business  section   of  the  city  will  be  laid  in  conduits. 
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KAST  CHATHAM,  N.  Y.— The  New  Britain  Co-operative  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $1,000,  by  Samuel  F.  Phil- 
lips, Dow  V.  Wadsworth  and  Chas.   H.   Carpenter. 

ALBANY,  N.  Y. — The  Queechy  &  Flat  Brook  Telephone  Company,  of  Ca- 
naan Four  Corners,  N.  V.,  has  been  incorporated  with  a  capital  stock  of  $500. 
The  incorporators  are  O.  F.  Walker.  Ezek  Finch  and  W.  J.  Lord. 

EAST  CHATHAM,  N.  Y.— The  Old  Turnpike  Co-operative  Telephone  Com- 
pany, of  East  Chatham,  has  been  incorporated  with  a  capital  stock  of  $300. 
The  incorporators  are  O.   F.  Walker.  Esek  Finch  and  W.  J.   Lord. 

MARCELLUS,  N.  Y. — The  Marcellus  Telephone  Company  has  been  formed 
by  the  following  named  stockholders:  D.  R.  Bowen,  A.  E.  Drake,  T.  F.  Walsh, 
F.  W.  Knapp,  C.  E.  Yahu,  A.  V.  Smith,  F.  T.  Schoonmaker,  J.  E.  Woodbridge, 
A.  L.  Stone,  D.  D.  F.  Coon.  C.  A.  Roe  and  R.  M.  Cornwell,  of  Syracuse. 

WAHPETON,  N.  D.— The  Great  Western  Telephone  Company  will  erect 
a  new  exchange  building  in  this  place. 

EAST  ROCHESTER,  OHIO.— The  Eastern  Ohio  Telephone  Company,  of 
Columbiana  County,  Ii.is  increased  its  capital  stock  from  $5,000  to  $25,000. 
Lewis  Walker  is  president. 

COPLEY.  OHIO.— The  Akron  People's  Telephone  Company  has  asked  that 
a  receiver  be  appointed  for  the  Copley-Sharon  Telephone  Company  which  is 
owned  by  William  Arnold,  of  Copley. 

TORONTO,  OHIO. — A  new  telephone  company  has  been  organized  to 
construct  a  line  between  Jewett,  Germane  and  East  Springfield  with  many 
short  branches  to  the  farms  along  the  way.     G.  O.  Fleming  is  president. 

TOLEDO,  OHIO.— The  Toledo  Home  Telephone  Company  has  purchased 
from  Barber  &  Brailey,  of  Wauseon,  a  number  of  toll  lines  connecting  Toledo 
with  surrounding  towns.     The  consideration  is  said  to  have  been  $50,000. 

PLEASANT  HILL,  OHIO.— The  Pleasant  Hill  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are  A.  J. 
Vernier,  L.  E.  Seines,  George  H.  Probeck,  C.  M.  McLaughlin  and  D.  E. 
Rothermel. 

ATTICA,  OHIO. — The  Farmers'  Mutual  Telephone  Company  has  been 
organized  with  J.  W.  Walker,  president;  Jacob  Zellers,  secretary;  Henry 
Deuchley,  treasurer.  The  company  will  operate  farmers'  lines  in  Seneca, 
Huron   and  Wyandot  counties. 

RICHWOOD,  OHIO.— The  Richwood  Telephone  Company  is  making  ex- 
tensive improvements.  New  telephones  will  be  installed  and  a  large  amount  of 
cable  will  be  put  up.  Several  new  toll  lines  will  be  built.  The  company  has 
increased   its  capital  stock  to  $20,000. 

BELLEVUE,  OHIO.— The  Local  Telephone  Company  has  elected  these  di- 
rectors: Frank  A.  Knapp,  W.  M.  Halliday,  D.  Calhoun,  S.  M.  Wolf,  G.  A. 
Wright,  C.  R.  Callaghan,  J.  H.  Beatty,  A.  K.  McConnell  and  James  Verdin. 
The  board  of  directors  authorized  extensive  improvements  to  be  made  at  the 
exchanges  at  Wakeman,  Attica,  Sulphur  Springs  and  New  London,  and  a  toll 
line  will  be  built  connecting  Berlin  Heights  and  Wakeman.  The  company  is 
in  a  prosperous  condition.     A  dividend  of  I'/i  per  cent,  was  declared. 

GUTHRIE,  OKLA.— The  Pioneer  Telephone  Company,  of  Guthrie,  has 
filed  a  charter  in  Kansas,  the  capital  stock  being  $500,000.  The  company  con- 
templates building  long  distance  and  local  telephone  exchanges,  telegraph  lines 
and  manufacturing  and  dealing  in  electrical  goods  in  Kansas,  Oklahoma  and 
the  Indian  Territory.  The  stockholders  of  the  company  are  John  M.  Noble, 
John  N.  Coulter,  J.  C.  Shepard,  Bird  McGuire,  E.  D.  Ninis,  E.  E.  Westervelt 
and  D.   McKinstry. 

BRUCE,  S.  D. — Mr.  M.  E.  Hall  proposes  to  establish  a  rural  telephone 
system. 

ORIENT,  S.  D. — A  company  is  being  formed  to  build  a  telephone  line  to 
Miller. 

HETLAND,  S.  D. — The  Hetland  Telephone  Company  contemplates  extend- 
ing its  system. 

PLANKINTON,  S.  D. — The  Plankinton  Telephone  Company  has  been  or- 
ganized with  a  capital  stock  of  $25,000. 

HIGHMORE,  S.  D. — The  Stockmens  Telephone  Company  has  been  incor- 
porated with   a  capital  stock  of  $5,000. 

MILBANK.  S.  D. — Local  business  men  propose  to  organize  a  telephone 
exchange.     Mr.  A.  F.  Lindquist  is  secretary. 

GREENVILLE,  TENN.— The  People's  Telephone  Company  has  applied  to 
the  city  council  for  a  franchise. 

GAINESBORO,  TENN.— The  Gainesboro  Telephone  Company  has  re-elected 

the    present   officers,    G.    W.    Stevens,    president.      The  company    has    some    25 

exchanges  and  2,000  miles  of  toll  lines.  A  number  of  new  exchanges  and  toll 
lines  will  be  built.     The  capital  stock  is  $165,000. 

SAN  ANGELO,  TEX. — Sonora  is  to  have  a  telephone  exchange.  J.  Y. 
Rust,  of  the  San  Angcio  &  Sonora  telephone  line,  is  interested. 

"GREENVILLE,  TEX.— The  Home  Telephone  Company,  of  Greenville,  has 
been  incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are  R. 
T.  Hicks,  L.  A.  Chamberlain,  E.  D.  D.  Glandon  and  others. 

SALT  LAKE,  UTAH. — The  name  of  the  Utah  Home  Telephone  Company  has 
been  changed  to  the  Utah  Independent  Telephone  Company.  C.  S.  Hall,  an 
engineer  from  West  Virginia,  has  charge  of  the  work,  and  as  soon  as  he  se- 
lects a  location  the  work  of  erecting  a  large  fire-proof  central  office  will  begin. 

RAPIDS,  WIS. — The  Rapids  &  Western  Telephone  Company  has  bought 
the  Western  Telephone   Company's  lines  and  will  make  improvements. 

BELLEVILLE,  WIS. — The  Belleville  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000.  The  names  of  the  incorporators  are 
Stanton   E.   Miller,  Henry  Ulerich  and  Orin  Scott. 
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BIRMINGHAM,  ALA.— A  franchise  has  been  granted  to  T.  H.  Aldrich  and 
T.  H.  Aldrich,  Jr.,  Trustees  for  the  Birmingham  District  Coal,  Light  &  Power 
Company.  The  company  expects  to  start  work  within  30  days  on  by-product 
coke  ovens,  using  the  gases   to   generate  electrical  power. 

PRESCOTT,  A.  T. — A  large  electric  power  plant  is  to  be  located  on  Fossil 
Creek,  about  57  miles  from  Prescott. 

S.\NTA  MARIA,  CAL.— Reuben  Hart  is  about  to  petition  for  a  franchise 
for  an  electric  light  plant. 

STATESBORO,  GA. — The  citizens  have  voted  to  issue  $37,000  bonds  for  an 
electric  light  plant  and  water  works. 

NEZ  PERCE,  IDAHO. — Z.  A.  Johnson  will  begin  immediately  the  erection 
of  the  power  house  and  dam  he  has  had  in  contemplation.  The  sites  have  been 
selected  and  contracts  let  for  the  building.  He  will  expend  $35,000  in  the 
enterprise. 

GRANGERVILLE,  IDAHO.— The  Buffalo  Hump  Power  Company,  Ltd., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000.  The  plant 
will  be  erected  at  once.  The  primary  object  in  forming  the  company  was  the 
desire  to  substitute  electricity  for  steam  in  the  Cracker  Jack  mine. 

SPRINGFIELD,  ILL.— A.  L.  Ide  &  Sons  have  petitioned  the  Council  for  a 
franchise  for  a  hot  water  heating  system  and  electric  light  plant. 

CHICAGO,  ILL.— The  Perfection  Light  &  Heating  Company,  of  Chicago, 
has  been  incorporated  with  a  capital  stock  of  $50,000.  The  incorporators  are 
I.  E.  Butter,  E.  W.  Wray  and  G.  M.  Ludlow. 

ELKHART,    IND.— The   City   Council   has   granted   the   National   Mfg.    Com- 
pany a   franchise  for  an   electric  plant.     The   company  proposes  constructing  a 
plant  at  Bristol  on  the  St.  Joseph  River.     Walter  Brown  is  reported  interested. 
REINBECK,  lA. — W.  P.  Walsh  has  secured  a  franchise  to  install  a  complete 
electric  light  plant. 

RADCLIFFE,  lA. — The  citizens  have  voted  to  grant  a  franchise  to  the  Rad- 
cliffe  Heating  &  Lighting  Company. 

FORT  DODGE,  lA.— It  is  stated  that  the  Light  &  Power  Company  will  en- 
large the  electric  light  plant,  extend  the  street  railway  system  and  rebuild  its 
gas  plant. 

IOWA  FALLS.  lA.— The  Ackley  electric  light  and  heating  plant,  valued  at 
$20,000  has  been  sold  to  the  Daly  Land  Company,  of  St.  Paul,  Minn.,  and 
parties  from  that  city  will  operate  the  plant  in  the  future. 

HARRODSBURG,  KY.— J.  H.  Cochran,  of  Louisville,  has  been  employed 
by  City  Council  to  prepare  plans  for  an  electric  light  plant  to  cost  $18,000. 

BOWLING  GREEN,  KY.— Jackson  &  Omberg,  of  Dyersburg,  Tenn.,  have 
been  employed  to  prepare  plans,  estimates,  etc.,  for  an  incandescent  electric 
light  plant  in  conjunction  with  the  street  lighting  system  already  being  op- 
erated   by    the   city. 

GUTHRIE,  KY. — According  to  reports  this  town  is  anxious  to  secure  an 
electric  light  plant  and  offers  a  bonus  of  $1,000  cash,  lease  at  site  upon  which 
to  erect  a  plant  for  20  years  without  consideration,  release  the  plant  from  muni- 
cipal taxes  for  five  yearr  and  a  20-year  franchise  free.  R.  F.  Warren  is 
town  clerk. 

NEW  ORLEANS,  LA.— The  City  Council  has  passed  an  ordinance  authoriz- 
ing Comptroller  Tujague  to  advertise  for  bids  for  the  construction  of  a  muni- 
cipal electric  lighting  and  power  plant.  This  means  that  the  city  proposes  to 
light  the  streets  and  provide  power  for  the  public  buildings  by  electricity  gen- 
erated in  its  own  plant. 

ANNAPOLIS,  MD.— The  Independent  Electric  Light  &  Power  Company  is 
about  to  petition  the  City  Council  for  a  franchise.  H.  Lewensohn,  of  Balti- 
more,  is  the   promoter  and   manager. 

BALTIMORE,  MD.— John  Waters,  23  E.  Centre  St.,  has  secured  the  con- 
tract to  erect  an  electric  power  sub-station  for  the  United  Electric  Light  & 
Power  Company  at  McClellan  Alley  and  Little  Sharp  St.  The  building  and 
equipment  will  cost  about  $100,000. 

MALDEN,  MASS.— The  Maiden  Electric  Company  is  to  enlarge  its  plant. 
The  new  building  is  to  be  erected  around  the  present  structure.  The  improve- 
ments will  cost  about  $100,000. 

SAULTE  STE.  M.^RIE,  MICH. — Messrs.  Wallace-Jaastad-Drewsen,  Temple 
Court,  New  York,  N.  Y.,  will  design  a  new  hydraulic  power  station  for  the 
Edison   Sault   Electric  Company. 

WINONA,  MINN. — C.  J.  Grove  has  petitioned  the  City  Council  for  a  fran- 
chise  for  an  electric  light  plant. 

CALEDONIA,  MINN. — The  citizens  have  voted  to  issue  $8,000  bonds  for 
the  construction  of  an  electric  light  plant. 

NICOLLET,  MINN. — It  is  proposed  to  construct  an  electric  light  plant,  to 
cost  $3,000.     H.  A.  Hildebrandt,  St.  Peter,  is  the  engineer. 

MANKATO,  MINN. — The  Council  has  rescinded  all  previous  actions  as  to 
water  works,  rejected  all  bids  received  on  March  23  for  a  building  and  returned 
unopened  the  bids  for  the  lighting  plant.     J.   R.  Thompson  is  city  engineer. 

FARIBAULT,  MINN.— The  Polar  Star  Electric  Company  is  going  to  put 
in  a  motor  circuit  and  will  operate  it  in  about  60  days.  It  will  also  establish 
a   day  commercial   circuit. 

FARIBAULT,  MINN.— The  Faribault  Gas  &  Electric  Company  has  been 
incorporated,  capital  $250,000.  Incorporators:  B.  W.  Cowperthwaite,  John 
Haug  and  Ellis  F.   Preston. 

COLUMBUS,  MISS.— The  stockholders  of  the  Columbus  Light  &  Power 
Company  have  decided  to  construct  a  new  electric  plant,  to  cost  about  $30,000. 

STORRS,  MONT.— The  Cashier  Washoe  Copper  Company  proposes  to  con- 
struct an  electric  light  plant  and  water  works  under  the  supervision  of  P.  M. 
Gallahcr,  of  Storrs. 
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TRENTON.  .\.  J.  Tlir  Illliioi*  Railways  and  Light  Cumpniiy:  capital, 
|j7.oao  liaa  been  incorporatcil  here  by  l.oiila  11.  Daly.  Joiapb  M.  Mitchell,  H. 
O.   CoughUn.  Warrrn   N.  Akori  and  B.   11.  I.ewii. 

NORTH  I.AWRENCK,  N.  Y.-L.  U  Dewey  hai  purchaaed  the  Towniend 
water  power  at  North  Lawrence,  and  expecia  to  put  In  electric  lighlf  at  that 
place  and  Lawrenceville. 

KLMIRA,  N.  Y,— The  Chemung  Electric  Company  bai  been  incorporated 
*ith  a  capital  itock  of  Ij.ooo.  The  incorporutora  are  IVnnk  S.  I'ilclirr.  William 
D.   Miller  and  E.  Watton  Perioniui. 

BlNOIIAMTttN,  N.  Y.-  llid»  will  Ik:  received  on  April  jo  by  A.  W.  T. 
Back.  C'Irtk  nf  the  Itmird  of  SupcrviKora.  for  the  conitruction  of  a  county 
heating  and   liulilinK  phint  on  the  Court   llouie   Square. 

NEW  YORK,  N.  Y. — The  Peoplc'a  Illuminating  Company  ha*  been  incor- 
porated to  lupply  electricity  in  Manhattan  and  the  Ilronx  boroughs;  capital, 
$J5.ooo.  Directori:  C.  C.  IVreninn  and  II.  C.  Elderl,  of  Drooklyn.  and  W.  L. 
Worrall.  of  New  York. 

GARDKN  CITY,  L.  I.,  N.  Y.— The  Corporate  ICIectric  Company  has  been 
incorporated,  with  a  capital  of  Jjoo.ooo,  to  manufacture  electricity  for  light, 
heat  and  power  purpoaes  in  Garden  City  and  the  five  boroughs  of  New  York 
City.  Directors:  Harold  S.  Recknngel  and  Walter  L.  Worrall,  of  New  York, 
and  C.  C.  Freeman  and  Henry  C.  Eldcrt,  of  Brooklyn. 

BUKKALO,  N.  Y. — The  Frontier  Electric  Lighting  Company,  of  Buffalo, 
was  incorporated  March  a6  to  operate  in  Buffalo  and  the  towns  of  Tonawanda, 
Cbecktowaga  and  West  Seneca;  capital,  $800,000.  Directors:  Alex.  C.  Hum- 
phries and  Stephen  Peabody,  of  New  York  City;  Howard  L.  Clark,  of  Prov- 
idence, R.  I.;  Robt.  L.  I'r>'er,  of  Buffalo,  and  others. 

BARBERTON,  OHIO. — The  proprietors  of  Barberton  Inn  arc  preparing 
to   install    an   incandescent  plant   of   3,000   lights. 

.■\TTICA,  OHIO. — Tlie  village  will  probably  issue  $6,000  worth  of  bonds  to 
insure    the   building   of    a   municipal   electric   lighting    plant. 

TOLEDO,  OHIO. — The  Council  has  declined  to  grant  a  franchise  to  the 
Central  Heating  &  Lighting  Company  for  a  heating  and  electric  lighting 
ay  stem, 

D.\YTON,  OHIO. — The  Dayton  Heating  &  Power  Company  has  been  organ- 
iied  by  Henry  Zwick,  Newton  Thacker  and  others  to  build  an  electric  lighting 
and  steam   heating  plant. 

RAVEXN.A,  OHIO.— The  Ravenna  Gas  &  Electric  Light  Company  has  in- 
creased its  capital  stock  from  $40,000  to  $60,000  and  will  make  improvements. 
Charles    Mcrtz    is    president. 

S.-\NDUSKY.  OHIO.— The  Central  Heating  &  Lighting  Company  has  been 
granted  a  franchise  to  install  a  heating  and  lighting  system  in  Sandusky.  The 
company  will  erect  a  plant  at  once. 

MT.  GILEAD,  OHIO.— The  Mt.  Gilead  Water,  Light,  Heat  &  Power  Com- 
pany has  increased  its  capital  stock  from  $60,000  to  $70,000  and  will  make 
improvements.      Mark   Cook  is   president. 

DALLAS,  ORE.— The  Dallas  Electric  Light  &  Power  Company  has  been 
incorporated,  capital  $20,000.     Incorporators:   M.   D.   Ellis  and  T.   A.   Wagner. 

.WOXD.ALE,  P.^. — The  Avondale  Borough  Electric  Company  has  been  in- 
corporated, capital  $10,000.  Directors:  Edw.  H.  Wert,  C.  Raymond  Fritcher 
and  Herbert   F.  Harris,  of  Harrisburg. 

MT.  HOLLY  SPRINGS,  PA.— The  Mt.  Holly  Springs  Light,  Heat  & 
Power  Company  has  been  incorporated,  capital  $5,000.  Directors:  Patricio 
Russ,  Harrisburg;  C.   Falter,  of  Carlisle,  and  others. 

WESTGROVE,  PA.— The  West  Grove  Borough  Electric  Company,  of  West 
Grove,  has  been  incorporated  with  a  capital  of  $10,000.  The  directors  are 
Edw.  H.   Wert,  C.  Raymond  Fritcher  and  Herbert  F.  Harris,  of  Harrisburg. 

WESTERLY,  R.  I. — The  Senate  has  passed  the  bill  authorizing  the  town 
to  issue  $150,000  bonds  for   the  construction   of  an   electric   light   plant. 

RAPID  CITY,  S.  D.— Frank  M.  Lockhart  and  W.  H.  Chambers  have  secured 
a  franchise  from  the  City  Council  to  build  and  equip  an  electric  light  plant. 

FOUNTAIN  GREEN,  UTAH.— The  Fountain  Green  Electric  Light  Com- 
pany will  install  an  electric  light  plant  at  Ephraim,  Utah. 

COLEMANS  FALLS,  VA.— Cleaves  &  Co.,  of  Lynchburg,  have  secured  the 
contract  for  the  construction  of  a  dam  and  power-house  at  Colemans  Falls  for 
the  Bedford  Pulp  and  Paper  Company.  The  contract  is  reported  to  amount  to 
about  $100,000. 

BRATTLEBORO,  VT— The  Connecticut  River  Power  Company  will  build 
a  $50,000  dam  across  the  Connecticut  at  Brattleboro.  It  will  probably  be 
20  feet  high,  and  generate  from  4,000  to  5,000  horsepower. 

MONROE,  WASH. — S.  A.  Buck  has  petitioned  for  a  franchise  for  an  electric 
light  plant. 

SEATTLE,  WASH. — It  is  stated  that  bids  are  wanted  May  9  for  $590,000 
municipal   lighting  plant   bonds.     John   Riplinger  is   City    Comptroller. 

LA  CROSSE,  WIS. — It  is  stated  that  the  Central  Electric  Company  will  in- 
crease its  capital  from  $50,000  to  $100,000  to  meet  several  improvements  which 
have  been  planned. 

TWEED,  ONT. — The  town  proposes  to  take  over  and  reconstruct  the  electric 
light  plant  which  was  burned.  Water  power  is  proposed.  The  probable  cost 
of  the  work  will  be  about  $7,000. 

TORONTO,  ONT.— Bids  will  be  received  April  18  by  the  Raven  Lake  Port- 
land Cement  Company,  Toronto,  for  constructing  an  electrical  transmission 
line  between  Raven  Lake  and  Elliott's  Falls. 

FT.  WILLIAM,  ONT. — The  Council  is  reported  to  have  contracted  with 
the  Anglo-American  Power  Company,  of  Chicago,  to  develop  the  water  power 
on  the  Kaministiquia  River.  The  agreement  calls  for  the  development  of  at 
least  5,ooo-hp  in  two  and  one-half  years. 


THH   HLtCTRIC   RAILWAY. 

LOS  ANGKI.KS,  CAI..— AppJicaliun  haa  been  made  by  I.ealle  C.  Brand  for 
a  franchise  to  build  an  electric  railway  from  l^i  Angclea  to  Glendalc,  >  dia- 
tance  of  10  mile*,  at  a  coat  of  %aoo,uoo. 

I'KNSAldl.A,  M.A.-  The  IVn.acola  Terminal  &  Electric  Street  Railway 
has  applied  to  the  City  Council  lor  penniaaion  to  extend  the  present  ayatcm, 
and  to  equip  a  portion  of  the  uteam  division  williin  the  city  limils  with  elec- 
tricity. 

SPRINGFIKLI),  ILL.— The  Quincy  &  Weklern  lllinoia  Railway  Company 
hoa  been  incorporated,  with  a  capital  atock  of  $500,000,  tu  cunalruct  an  electric 
railway  from  Uuincy  to  Ueardatown,  and  from  Kuahville  tu  Havana,  and  from 
Quincy  to  Niota. 

VINCENNES,  IND.— The  council  has  granted  n  franchise  to  the  Weatern 
Indiana  Traction  Company  which  proposes  to  build  a  road  from  Vincennca 
to  Sullivan. 

WABASH,  IND.— It  if  reiiorted  that  the  Union  Traction  Company  haa  pur- 
chased the  Wabash  River  Traction  Company's  line  between  thia  city  and 
Loganaporl.     The  price  is  said  to  be  $850,000. 

MADI.SON,  IND.— The  Madison,  Grcensburg  &  Indianapolis  Electric  Railway 
Company  has  incorporated  with  a  capital  stock  of  $50,000.  Richard  Johnson, 
Nicholas  llorulT,  M.  D.  Wilson,  N.  V.  Craven  and  David  Johnson  are  the 
directors. 

HARTFORD  CITY,  IND.— The  directors  of  the  Muncie,  Hartford  City  & 
Ft.  Wayne  Traction  Company  have  elected  S.  M.  Hextor,  of  Cleveland,  pres- 
ident; A.  L.  Johnson,  Muncie,  vice-president;  and  F.  M.  Osburn,  Cleveland, 
secretary. 

LOGANSPORT,  IND.— The  Western  Electric  Railway  Company,  with  prin- 
cipal offices  in  thia  city,  has  filed  articles  of  incorporation.  The  capital  stock 
is  $150,000.  .N'ewland  T.  Depaw,  H.  B.  Smith,  William  Elliott,  E.  B.  Seller* 
and  George  R.  Ross,  Sr.,  constitute  the  board  of  directors. 

LOGANSPORT,  IND. — The  Frankfort  &  Logansport  Traction  Company  haa 
been  incorporated  with  a  capital  of  $100,000  by  J.  E.  Hillis,  W.  H.  Coulter 
and  W.  P.  Sidcwcll,  of  Frankfort;  Dennis  Uhl,  G.  W.  Scybold  and  M.  A. 
Jordan,  of  Logansport;  C.  S.  Karoly,  of  Aurora,  HI.,  and  A.  P.  Clatton,  of 
Chicago. 

SIOUX  CITY,  lA.— Captain  R.  A.  Talbot,  of  South  Sioux  City,  has  filed 
with  the  Board  of  Commissioners  of  Dakota  County,  S.  D.,  an  application  for 
a  franchise  granting  him  the  right  to  construct  an  electric  railway  from  South 
Sioux  City  through  Dakota  City,  S.  D.,  to  Homer,  S.  D. 

WICHITA,  KAN. — George  W.  Baumhoff,  of  St.  Louis,  engaged  as  expert 
to  pass  upon  tlie  advisability  of  building  an  electric  railway  between  Wichita 
and  Arkansas  City,  has  reported  favorably  on  the  project  to  the  Wichita 
Intcrurban  Railway  Company,  which  has  been  organized  to  build  the  road. 
W.   E.  Wilcox,  of  Arkansas  City,  is  interested  in  the  company. 

OWEXSBORO,  KY.— The  Owcnsboro  City  Railway  Company  has  filed  a 
mortgage   for  $200,000  with  the   Louisville  Trust   Company,  of  Louisville. 

NEWPORT,  KY. — The  council  will  advertise  for  bids  for  electric  railways 
over  several  routes  in  Newport.  The  South  Covington  &  Cincinnati  Street 
Railway   Company  is  seeking  the  franchise. 

WORCESTER,  MASS.— The  Hartford  &  Worcester  Street  Railway  Com- 
pany has  organized  as  follows:  Fred  C.  Hinds,  of  Boston,  president;  Thomas 
C.  Perkins,  of  Hartford,  vice-president;  Charles  H.  Wilson,  of  Boston,  treas- 
urer; Charles  L.  Wilson,  clerk;  Herbert  E.  Shaw,  of  Wales;  Charles  S.  Tarbell, 
of  Brimfield;  John  F.  Hebard,  of  Sturbridge;  Edward  Akers,  of  Charlton;  Fred 
C.  Hinds,  Charles  H.  Wilson  and  Thomas  C.  Perkins,  directors. 

ADRIAN,  MICH.— The  Toledo  &  Michigan  Electric  Railway  Company  has 
been  incorporated  for  the  purpose  of  building  an  electric  railway  from  Adrian 
through  the  counties  of  Lenawee,  Hillsdale  and  branch  to  Coldwater,  a  distance 
of  about  56  miles.  The  capital  stock  is  $450,000,  and  the  directors  are  William 
P.  Heston,  Peter  P.  Duket  and  Samuel  C.  Heston,  of  Toledo;  Charles  H.  Lards, 
James  W.  Helme,  Jr.,  and  Robert  W.  Kirk,  of  Adrian. 

CAMDEN,  N.  J. — The  Philadelphia  Interurban  Railways  Company  has  been 
incorporated  here  with  a  capital  stock  of  $2,500,000.  The  incorporators  named 
are  Edward   Chew,  Walter  J.   Parsons  and   Ralph  Boyer. 

CHARLOTTE,  N.  C— There  is  talk  of  building  an  interurban  trolley  line 
from  Mullins  to  Dillon,  S.  C,  and  thence  to  Bennettsville  on  to  Cheran. 

BISMARCK,  N.  D. — The  Legislature  has  authorized  the  construction  of 
an  electric  railway  from  the  depot  to  the  capitol,  and  appropriated  $20,000  for 
the  purpose. 

DAYTON,  OHIO. — The  Union  Traction  Company  has  been  incorporated 
with  $5,000  nominal  capital  by  W.  H.  Clapper  and  others. 

KENTON,  OHIO.— The  contract  for  building  the  Kenton  &  Southern  Rail- 
way has  been  awarded  to  the  Great  Northern  Construction  Company. 

SPRINGFIELD,  OHIO.— The  American  Railways  Company,  controlling  the 
Springfield  Railway  Company,  is  to  expend  $85,000  in  improving  that  property. 

UPPER  SANDUSKY,  OHIO.— Dr.  D.  J.  Johnson,  of  Wharton,  is  at  the 
head  of  a  project  to  make  this  city  the  center  of  a  network  of  interurban 
lines. 

COLUMBUS,  OHIO.— The  Urbana,  Mechanicsburg  &  Columbus  Railway 
Company  will  erect  its  power  house,  car  sheds  and  repair  shops  on  a  site  near 
this  city. 

ZAXESVILLE,  OHIO.— The  Zanesville  Railway,  Light  &  Power  Company 
has  placed  a  contract  with  F.  E.  Gribbon,  of  Cleveland,  for  the  erection  of  its 
new  power  house. 

TOLEDO,  OHIO. — Toledo  parties  have  recently  ordered  10,000  tons  of 
steel  rails  from  Germany  for  delivery  in  this  city  at  an  early  date.  They  will 
be  used  on  railways  building  in  Ohio  and  Indiana. 

WASHINGTON,  C.  H.,  OHIO.— The  Columbus  &  Washington  Railway  Com- 
pany has  been  incorporated  with  $10,000  by  Richard  Emory,  Otto  Ehring, 
Frank  Johnson,  W.  R.   Pomerene  and  George  Thomas. 
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COSHOCTON,  OHIO.— It  is  reported  that  Tucker,  Anthony  &  Company 
have  secured  control  of  a  fine  water  power  near  Coshocton  and  will  erect 
a  power  house  there  for  the  proposed  railway  from  New  Philadelphia  to  Newark. 

BOWLING  GREEN,  OHIO.— Stockholders  of  the  Lake  Erie,  Bowling  Green 
&  Napoleon  Railway  have  voted  to  increase  the  capital  stock  from  $300,000  to 
$1,000,000,  and  bonds  to  that  amount  will  be  issued.  The  money  will  be  used 
to  extend  the  road  to  Port  Clinton. 

TOLEDO,  OHIO. — The  Toledo  &  Michigan  Railway  Company  has  been  in- 
corporated under  Michigan  laws  with  $450,000  capital  stock,  by  W.  P.  Heston, 
S.  C.  Heston,  W.  W.  Betz  and  P.  P.  Ducket,  of  Toledo,  and  J.  W.  Helme, 
C.  H.  Lards  and  R.  W.  Kirk,  of  Adrian. 

TOLEDO,  OHIO. — The  People's  Rapid  Transit  Company  has  been  incor- 
porated, with  a  capital  of  $400,000,  for  the  purpose  of  building  a  line 
from  Toledo  to  Cincinnati.  Adam  Burger,  George  Bloodheart,  of  Toledo; 
Thomas  N.  Franey,  of  Pcrrysburg,  and  Albert  Merkley,  of  Tontogany,  arc  the 
promoters. 

MANSFIELD,  OHIO.^Tlie  Mansfield  Railway,  Light  &  Power  Company  has 
been  incorporated  with  $1,000,000  capital  stock,  by  George  Koehler,  W.  D. 
Breed,  G.  M.  Frick,  O.  N.  Little  and  F.  A.  Koehler.  This  is  the  company  that 
has  succeeded  the  Citizens  Railway,  Light  &  Power  Company.  There  will  be 
no  change   in   the  management. 

CLEVEL.\ND,  OHIO. — After  many  discouraging  vicissitudes  the  financing 
of  the  Lake  Shore  Electric  Railway  Company,  of  Cleveland,  has  been  com- 
pleted, and  by  order  of  Judge  Wing,  of  the  United  States  Court,  the  receiver- 
ship was  terminated  April  i.  Mr.  Albion  E.  Lang,  who  was  appointed  re- 
ceiver in  January,   1902,  was  discharged  and  will  take  a  much   needed  rest. 

KELLY'S  ISLAND,  OHIO.— The  Superior  Manufacturing  Company,  of 
Minneapolis,  whicli  owns  large  lime  stone  quarries  on  the  island  has  applied 
for  a  franchise  to  build  an  electric  railway  from  the  quarries  to  the  docks. 
The  islanders  are  willing  to  grant  the  franchises  provided  the  company  will 
build  the  road  across  the  island  and  carry  passengers  during  the  summer;  also 
install  a  lighting  plant  from  which  the  streets  can  be  lighted.  The  company 
does  not  favor  the  proposition  but  is  considering  it. 

MAUCH  CHUNK,  PA.— Hugh  E.  Crilly,  of  Allentown,  has  been  appointed 
receiver  of  the  Mauch  Chunk,  Lehighton  &  Slatington  Railway  Company. 

MASONTOWN,  PA.— F.  A.  Maddas,  of  Masontown,  has  applied  for  a 
charter  to   build  an   electric   railway  from   Masontown  to   McLane's  Landing. 

PHCENIXVILLE,  PA.— These  directors  of  the  Phoenixville  &  West  Chester 
Electric  Railway  Company,  soon  to  be  chartered,  have  been  elected:  A.  D. 
Warner,  of  Wilmington;  W.  P.  Sharpless  and  T.  W.  Marshall,  of  West  Chester; 
J.  W.  Howell,  of  Philadelphi;;,  and  R.  K.  S.  Allcback,  I.  J.  Brower  and  John 
S.  Dismant,  of  Phcenixville. 

TIVERTON,  R.  I.— The  Tiverton  &  Seaconnet  Beach  Railway  Company  is 
seeking  incorporation.     William  H.  Briggs  and  Abel  B.  Simmons  are  interested. 

CUMBERLAND,  R.  I.— The  Valley  Falls  &  Franklin  Street  Railway  Com- 
pany is  seeking  incorporation  to  build  an  electric  railway  from  Valley  Falls 
to  Franklin.  It  will  be  capitalized  at  $300,000.  Andrew  J.  Currier,  John  F. 
Clark,   William  H.   Bolster  are  among  the  incorporators. 

NARRAGANSETT  PIER,  R.  I.— The  Sea  View  Railroad  Company  has  in 
contemplation  improvements  calling  for  the  expenditure  of  $100,000.  The 
changes  proposed  contemplate  the  generating  of  all  power  for  both  the  rail- 
road and  the  Narragansett  electric  lighting  plant  at  the  power  station  at 
Hamilton.  There  is  to  be  a  new  engine  room,  60  ft.  x  65  ft.  in  size,  and  a 
boiler  room  55  ft.  x  40  ft.  in  addition  to  the  present  plant  at  Hamilton.  Two 
new  engines,  one  of  600-hp  and  the  other  of  400-hp  are  to  be  installed  in  this 
new  plant.  Transformers  will  be  installed  to  step  the  voltage  up  to  10,000,  and 
a  new  transmission  line  will  be  built  from  Hamilton  to  the  Pier.  The  present 
power  station  at  Narragansett  Pier  will  be  discontinued.  A  sub-station  is 
to  be  built  at   Sea  View  Junction. 

AUSTIN,  TEX.— A.  J.  Dull,  of  Harrisburg,  Pa.,  and  Thomas  Pierce,  of 
Boston,  Mass.,  are  considering  the  proposition  of  building  an  electric  interurban 
railway  between  New  Braunfcls,  Tex.,  and  Scguin,  a  distance  of  about  four- 
teen miles. 

PARKERSBURG,  W.  VA.— The  Ohio  Valley  Electric  Street  Railway  Com- 
pany, recently  incorporated,  has  organized  as  follows:  V.  B.  Archer,  president; 
J.  H.  McCoy,  of  Sistersville,  vice-president;  R.  J.  A.  Boreman,  secretary;  C. 
L.  Williams,  superintendent  and  treasurer;  G.  E.  Moffett,  of  New  York,  con- 
sulting engineer;  P.  H.  Anderson,  of  Friendly,  superintendent  of  right  of  way. 

KENOSHA,  WIS. — The  Kenosha  Electric  Railway  is  to  be  extended  into 
Pleasant  Prairie   as  far   as   Grand   View   Park. 

OCATL.'\N,  MEX.— Dwight  Furness,  of  the  City  of  Mexico,  has  been 
granted  a  concession  by  the  Mexican  government  to  build  an  electric  railway 
between  Ocatlan  and  the  town   of  Jamay. 

CITY  OF  MEXICO,  MEX.— Andrew  Mackenzie,  president  of  the  San 
Rafael  &  Xico  Railroad,  is  interested  in  a  project  to  build  an  electric  railway 
between  Cordoba  and  Tierra  Blanca,  Mexico,  a  distance  of  about  70  miles. 

QUERET.\RO,  MEX. — An  electric  interurban  railway  is  being  constructed 
between  the  city  of  Queretaro  and  the  town  of  Tequisquiapam,  by  the  Com- 
pania  Explotadora  del  Tequisquiapam.  The  electrical  energy  will  be  generated 
by  water  power  in   the  Tequisquiapam   River. 

TORONTO,  ONT. — A  scheme  is  being  promoted  whereby  the  revenue  de- 
rived by  the  city  from  the  Toronto  Electric  Street  Railway  shall  be  put  into 
a  special  fund  for  the  purchase  of  the  railway  company's  plant  at  the  termina- 
tion of  the  franchise,  which  has  yet  18  years  to  run. 

MONTREAL,  QUE. — Plans  are  being  prepared  for  an  electric  railway  from 
Montreal  to  Three  Rivers,  a  distance  of  95  miles.  The  capital  of  the  company 
will  be  $500,000.  Jacques  Bureau,  of  Three  Rivers;  Hector  Caron,  J.  H. 
Legis.  Alp.  Clermont,  R.  Cook  and  .\.  Cuthbert,  of  Berthicrville;  F.  O. 
Lamarche,  J.  M.  Wilson  and  L.  O.  Hdtu,  of  Montreal,  and  others  are  interested. 


NEW    INDUSTRIAL   COMPANIES. 


THE  AMERICAN  DISTRICT  TELEPHONE  COMPANY,  capital  $100,000, 
has  been  incorporated  by  R.   M.  Beard,  S.  W.  Slayden  and  B.  A.  Judd. 

THE  KENNETT  TOWNSHIP  ELECTRIC  COMPANY,  of  Kerinett  town- 
ship, Chester   Co.,  Pa.,  has  been  incorporated  with  a  capital  stock  of  $10,000. 

THE  WELSH  LAFFTUS  URANIUM  AND  RARE  METALS  COMPANY, 
of  Buffalo,  has  been  incorporated;  capital  $100,000.  Directors:  S.  T.  Lockwood, 
M.  S.  Gibbs  and  G.  J.  Banta,  Buffalo. 

THE  YORK  ELECTRIC  &  MACHINE  COMPANY,  of  York,  Pa.,  has  been 
granted  a  charter  at  Harrisburg,  the  capital  stock  being  $10,000.  This  company 
is  manufacturing  apparatus  used  in  the  production  of  incandescent  electric 
lamps. 

THE  BACHELLE  AUTOMOBILE  COMPANY,  of  Chicago,  has  been  in- 
corporated with  a  capital  stock  of  $100,000,  to  manufacture  automobiles  and 
vehicles.  The  incorporators  are  Otto  von  Bachelle,  S.  W.  McKee  and  J.  F. 
McBridge. 

THE  ELECTRIC  AND  POWER  MANUFACTURING  COMPANY  has  been 
formally  organized  at  Spartansburg,  S.  C,  with  W.  C.  Bennett,  president  and 
treasurer.  The  capital  stock  is  $100,000  and  the  company  has  the  privilege 
of  increasing  the   stock   to   $3,000,000. 

THE  NEW  LEXINGTON  HIGH  VOLTAGE  PORCELAIN  COMPANY  has 
been  incorporated  at  New  Lexington,  Ohio,  with  $30,000  capital  stock,  by  J. 
G.  McDougal,  A.  Garlinger,  C.  A.  Donahue,  P.  W.  Newlan  and  J.  G.  Court- 
right.     The   company  will  manufacture  high-voltage   insulators. 

THE  SOUTHWEST  ELECTRICAL  COMPANY  has  been  incorporated  at 
San  Bernardino,  Cal.,  with  a  capital  stock  of  $25,000.  The  directors  are  C. 
M.  Grow  and  J.  W.  Curtis,  of  San  Bernardino;  C.  E.  Gage,  of  Redlands,  and 
H.  S.  Roach  and  G.  A.  Roach,  of  Riverside.  The  company  will  devote  itself 
exclusively  to  the  manufacture  and  sale  of  electrical  apparatus. 


LEGAL. 


CUTTING  TEXAS  TELEPHONE  WIRES.— It  is  an  offense  under  the  Penal 
Code  of  Texas  to  interfere  wilfully  with  the  transmission  of  messages  along  a  tele- 
graph or  telephone  line.  The  Civil  Code  of  Appeals  of  that  State  holds  that  to  con- 
stitute an  offense  under  such  provision,  there  must  be  a  breaking,  cutting,  etc., 
of  some  wire,  post,  machinery,  or  other  necessary  appliances,  so  as  to  interfere 
with  the  transmisison  of  messages.  An  action  in  which  the  question  arose  was 
one  by  a  constable  against  a  telephone  company  to  recover  the  reward  for  the 
conviction  of  a  person  guilty  of  cutting  telephone  wires,  etc.,  or  unlawfully 
obstructing  the  transmission  of  messages.  The  court  also  held  that  the  de- 
fendant had  the  right  to  plead  that  the  wire  cut  by  the  person  convicted  was 
a  dead  one,  and  did  not  come  within  the  offer,  and  that  plaintiff  had  personal 
knowledge  that  the  reward  did  not  apply  to  such  wires.  It  was  further  held 
that  a  constable  who  arrests  a  person  for  misdemeanor  in  the  discharge  of  his 
duties  is  not  entitled  to  recover  a  reward  offered  for  the  conviction  of  any  one 
committing   such   misdemeanor. 


PERSONAL. 


MR.  CHARLES  A.  COFFIN,  president  of  the  General  Electric  Company, 
sailed  last  week  on  a  short  European  trip. 

MR.  F.  S.  PEARSON,  consulting  engineer  of  the  ^letropolitan  Street  Rail- 
way, has  gone  on  a  trip  to  the  other  side  of  the  Atlantic. 

PROF.  CLARENCE  CHEYNE  GORDON,  Ph.D.  (Gottingen)  has  organized 
a  course  in  applied  electricity  at  the  Central  University  of  Kentucky,  Dan- 
ville, Ky. 

MR.  THAD.  AVERY,  JR.,  Gracter  Electric  Company,  Dillon,  Mont.,  re- 
quests us  to  state  that  he  wishes  to  receive  catalogues,  etc.,  on  all  apparatus 
relating  to  electrical  and  power   construction,  etc. 

DR.  J.  B.  DE  LERY,  who  introduced  the  Wenstrom  patents  into  this  country, 
is  now  on  a  visit  to  the  United  States.  He  may  be  found  at  the  offices  of  the 
Federal  Electric  Company  in  the  Washington  Life  Building. 

MR.  P.  A.  B.  WIDENER,  the  street  railway  magnate,  has  offered  the  city 
of  Philadelphia  his  entire  art  collection  worth  $3,000,000,  providing  the  city 
will  build  an  art  museum  at   the  Green  Street  entrance  to  Fairmont   Park. 

MR.  JOHN  I.  SARIN,  President  of  the  Pacific  States  Telephone  St  Tele- 
graph Company,  has  returned  to  San  Francisco  to  reside.  Mr.  Sabin's  Com- 
pany now  has  about  40,000  telephones  in  San  Francisco  and  over  161,000  on 
the  Pacific  Coast. 

MR.  W.  P.  CONOVER,  JR.— The  stockholders  of  the  Philadelphia  Electric 
Company,  at  the  annual  meeting,  elected  Wm.  P.  Conover,  Jr.,  a  director  in 
the  place  of  John  M.  Mack,  who  resigned  some  time  ago.  Mr.  Conover  has  been 
connected  with  the  interests  of  the  concern  for  some  years  past. 

MR.  E.  R.  AVERY,  superintendent'of  the  Pony,  Mont.,  Electric  Light  Com- 
pany, has  recently  secured  a  patent  on  improved  rail  joints  for  connecting  the 
meeting  ends  of  rails  without  employing  the  usual  bolts  or  fish  plates,  and  pre- 
venting  displacement   while   allowing  nominal   expansion   and   contraction. 

MR.  C.  L.  EDG.VR,  president  of  the  Boston  Edison  Electric  Illuminating 
Company  has  purchased  a  majority  control  in  the  Greendale  Chemical  &  Elec- 
tric Lighting  Company,  of  Needham,  unincorporated.  The  company  operates 
on  a  small  scale  and  has  but  $7,434  capital.  It  has  a  profit  and  loss  balance 
of  $5,488. 
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MK.  CilAKI.KS  IIKANDEIS  cleclilisl  cnginrcr  of  Itir  Munlrcal  l.iglit. 
Heat  &  I'owrr  Comiimiy,  wai  in  New  York  Clly  calling  on  numrrout  (lirndt 
lait  week  anU  a(  the  office  of  this  journal,  lie  wai  niiicli  |ilratcil  at  the  inter- 
cat  ahow  III  the  rcmuilialilr  |io»ri  (lcvrlu|iiiieiil>  in  uiitl  aroiiiul  Montreal,  in- 
cliKlii'.u  •■)(  traiiiniiamoii   (roiii  Sliawiiiigan  l''allii. 

UAUI.-IIANKS.-  Tile  marriage  it  announced  on  April  8  of  Mim  Klurenco 
Ilrlene  llankt  to  Mi.  Milton  Warner  liall.  of  Weil  Chrahire,  Conn.  The  bride 
it  the  daughter  of  Mr.  Wilbur  K.  llanka,  fornirrly  of  the  lileclricol  Enginrer 
buaineM  atall  and  more  latterly  one  of  the  (lubliiihcri  of  the  well-known  "Cen- 
tral Station   Directory,"  and  of  automobile  journal*,  etc. 

MR.  c;.  1'.  RUIIINSON,  formerly  of  the  Central  Onion  Telephone  Company, 
of  Chicago,  hai  been  uppuinled  Iraflic  miiiiagcr  of  the  entire  tyilcm  of  the 
Sunact  Telephone  &  Trirgrnpli  Company  on  the  I'acil'ic  Coaat.  Thia  ia  a 
newly-created  oflice.  Mr.  Kobinion  will  alao  have  charge  of  the  linet,  boarda, 
operators  and  everything  pertaining  to  the  working  of  the  ayatcm. 

MR.  I'RANK  KLEl'ETKU,  consulting  cnKinccr,  Maritime  UuiMing,  is  now 
on  hi*  way  back  from  I'cru,  to  which  country  he  went  in  the  intrreata  of  Mr. 
J.  D.  llnggin  and  aasociatca,  who  propose  to  build  an  electric  plant  with  a  capacity 
of  5,000  horsr-power  for  the  purpose  of  operating  a  smelling  and  other  planta 
in  the  Cerro  de  I'aaco  district.  Contracts  for  equipment,  etc.,  arc  expected  to 
be  given  out  almost  immediately  after  Mr.   Klepelko's  arrival  in   New  York. 

MME.  RADDE,  who  arrived  last  week  by  the  I'rcnch  liner  La  Lorraine,  from 
Havre,  is  here  to  establish  institutions  for  the  cure  of  blindness  and  tubercu- 
loais.  She  asserts  that  she  has  had  great  success  with  her  remedy,  in  which 
electricity  plays  an  important  part.  She  applies  the  remedy  "through  the  bones 
and  pores"  instead  of  internally,  llcf  plan  is  to  build  hospitals  for  patients 
afflicted  with  partial  blindness  and  tuberculosis  in  all  its  stages,  incipient  and 
advanced,  and  she  promises  to  cure  multitudes. 

MR.  V.  W.  WILLIAMS,  of  Detroit,  who  was  Governor  Roosevelt's  telegraph 
operator  on  the  campaign  tour  of  the  West  in  1900,  is  to  accompany  the  Presi- 
dent in  the  same  capacity  on  the  present  trip.  On  the  tour  of  1900  Williams 
picked  up  a  cowboy  bat  in  a  Wyoming  town  which  he  converted  into  an  auto- 
graph album,  securing  first  the  signature  "Theodore  Roosevelt,"  and  then  the 
names  of  other  members  of  the  party  and  distinguished  persons  met  on  the 
trip.  The  hat  also  bears  the  name  of  every  State  through  which  the  party 
passed. 

MESSRS.  OSCAR  &  THOMAS  BR(\NIFF,  JR.,  of  the  house  of  O.  &  G. 
BranitT,  Mexico  City,  which  concern  represents  the  interests  of  the  Westing- 
bouse  Electric  &  Mfg.  Company,  are  now  on  a  visit  to  New  York  for  the  pur- 
pose of  conferring  with  the  Wcstinghousc  people  regarding  the  construction  of 
a  large  hydraulic  plant.  Two  concessions  have  been  secured  from  the  Mexican 
authorities  for  the  utilization  of  water  from  the  Atoyac  and  Tuxpango  rivers, 
located  on  the  Canton  of  Cordoba,  about  half  way  between  Mexico  and 
Vera  Cruz.  The  rivers  are  about  three  miles  apart  and  the  water  and  the  falls 
are  sufficient   to   generate  50,000   horse-power. 

MR.  T.  H.  ALDRICH.— The  city  of  Birmingham,  Ala.,  has  granted  to 
T.  H.  Aldrich  and  others  a  franchise  for  the  erection  of  a  gas,  light  and  power 
plant  in  Birmingham,  Mr.  Aldrich  paying  $7,500  cash  for  the  franchise.  Mr. 
Aldrich  will  build  a  by-product  plant,  using  the  patents  of  the  United  States 
Gas  &  Improvement  Company,  building  150  ovens  and  using  their  product. 
The  plant  is  to  be  located  either  at  East  Birmingham  or  Xorth  Birmingham  and 
will  cost  $300,000.  Mr.  Aldrich  has  come  north  to  complete  the  organization 
of  the  company,  which  is  known  as  the  Birmingham  District  Light,  Power  & 
Gas  Company  and  to  purchase  machinery  for  the  plant. 

MR.  CHARLES  G.  CURTIS,  whose  steam  turbine  is  now  attracting  the 
attention  of  the  whole  engineering  world  is  a  son  of  the  late  distinguished  pub- 
licist, George  Ticknor  Curtis.  As  a  graduate  of  Columbia  College,  New  York, 
he  took  up  electricity  very  early  in  the  eighties  with  his  friends,  now  Prof. 
F.  B.  Crocker  and  Dr.  S.  S.  Wheeler,  and  the  famous  "C.  S:  C."  motors  were 
one  of  the  first  outcomes  of  his  work.  Later  on  he  designed  and  introduced 
some  excellent  street  railway  motors.  For  several  years  past  his  energies  have 
been  concentrated  on  the  problems  to  be  overcome  in  perfecting  the  steam 
turbine.     He  will  now  give  attention  to  its  use  on  steamships  of  all  sizes. 

MR.  S.  Z.  MITCHELL,  of  Tacoma,  Wash.,  states  that  the  power  plant  of  the 
Tacoma  Industrial  Company  on  White  River  and  that  of  the  Pierce  County 
Imp't  Co.,  on  the  Puyallup  River,  will  both  be  operated  in  multiple  for  the 
service  of  the  public  on  Puget  Sound,  making  the  largest  and  best  constructed 
power  plant  in  the  world,  outside  of  Niagara,  and  will  be  examples  of  the  very 
latest  and  most  up-to-date  engineering  methods.  These  two  water  power  plants 
will  also  work  in  multiple  with  the  steam  plants  of  the  Stone  &  Webster  inter- 
ests in  Seattle  and  Tacoma,  and  will  have  an  aggregate  normal  capacity  of 
practically  50,000-hp.  Both  plants  originated  with  Mr.  Mitchell  and  are  being 
bandied  by  him. 

MR.  W.  M.  ANTHONY,  of  Chicago,  auditor  of  the  Chicago  Edison  Co., 
reoprter  on  office  methods  and  accounting  for  the  twenty-sixth  convention  of 
the  National  Electric  Light  Association,  to  be  held  in  Chicago,  May  26T  27,  28, 
has  sent  out  a  letter  to  members,  asking  for  forms,  etc.,  used  by  them  in  con- 
nection with  meters,  billing,  ledgers,  purchases,  vouchers,  classification  of  ac- 
counts, expenditures  and  general  information  as  to  any  matters  relating  to 
this  department  of  their  business.  From  responses  received,  a  very  complete 
report  is  being  compiled.  The  association  has  already  done  excellent  work  in 
helping  central  stations  to  systematize  their  accounts,  the  standard  classifica- 
tion presented  two  years  ago  by  a  committee  of  which  Mr.  Anthony  was  a 
member  having  been  widely  adopted.  His  present  work  will  cover  a  some- 
what broader  field  and  is  sure  to  be  welcomed  by  central  station  managers  and 
accountants. 

MR.  R.  H.  PEIRCE,  of  the  company  of  Peirce,  Richardson  &  Neiler,  Chi- 
cago, expects  to  leave  Chicago  on  May  i  to  take  up  his  residence  in  Boston, 
where  an  office  of  the  company  will  be  maintained  by  him.  An  increasing 
clientage  in  the  East  and  some  personal  interests  of  Mr.  Peirce's  in  Boston 
induced  the  move.     Mr.  S.  G.  Neiler  will  remain  in  charge  of  the  Chicago  office. 


Aa  has  l>ren  the  tate  for  aoinc  lime,  Mr.  K.  E.  Kichaiilaon  haa  given  practically 
all  of  his  atlenlion  to  the  managemrnl  of  the  Kanraa  City  KIcclric  Light  Com- 
pany, where  a  aplendld  showing  hu»  l>rrii  made  in  the  three  ycara  of  hia  inan- 
ugeinrnt.  Me»ia.  I'ririr  and  Nriirr  will  thnefore  coiilinuc  the  compuiiy'a  ex- 
lenaivc  iiinaiilling  rnginrcring  biialneas;  the  former  in  lioaton,  the  latter  in 
Chicago.  Mr.  I'ciicc  in  going  haa  the  autiafactiun  of  leaving  the  Chicago  branch 
of  the  A.  1.  K.  E.  in  thriving  (ondillun,  for  which  he  i(  largely  rrsponaible, 
tieeauae  of  the  long  yeaia  of  udvcraily  through  which  he  maintained  the  office 
of  local  honorary  •ecrctary  and  kept  the  spark  of  inlerrit  alive  which  hai  now 
)>cen  fanned  into  a  fire  of  enlhuaiaani  amonir  the  Chicago  members  of  the 
Inalitutc. 

MK.  CHARLES  A.  LIEU,  the  well-known  electrical  engineer  and  inventor 
of  New  York  City,  haa  invented  and  patented  a  guard  for  automobilea,  which 
when  struck  in  colliaion  or  by  an  outaidcr  nutomatirally  ahuta  off  the  power, 
be  it  electricity,  gaaolcne  or  (team,  and  pula  on  a  band  brake  on  the  rear 
wheela.  Mr.  Lieh  ha*  hern  engaged  in  motor  vehicle  manufacture  for  acveral 
yeara,  and  haa  taken  out  teveral  patents  in  connection  therewith.  It  was  Mr. 
Lieb'a  father,  George  Lieb,  who  was  one  of  the  builder*  of  an  automobile 
trotter,  made  in  the  form  of  a  human  pedestrian,  to  comply  with  the  then 
existing  lawa  prohibiting  any  but  machine  driven  wagon*  of  human  form  to  be 
run  in  the  (treet*  of  this  city.  Mr.  Lieb'a  device  contists  of  a  guard  or  fender 
of  bicycle  tubing  projecting  in  front  of  the  automobile  from  a  point  on  a 
line  with  the  ilour  of  the  body,  having  ita  sides  curving  downward.  The  guard 
i*  kept  up  by  a  spring.  When  struck  in  collision  or  knocked  down  by  a  police- 
man's club  or  another's  weapon,  a  crank  arm  is  reversed.  Rods  connect  into 
this  crank  arm  with  the  motor  and  also  with  a  band  brake  on  the  rear  axle. 
The  reversal  of  the  crank  shut*  off  power  from  the  former  and  applies  the 
latter. 

MR.  GEORGE  E.  FISHER  has  just  returned  to  Detroit  from  New  York, 
having  completed  arrangements  with  an  Eastern  syndicate  to  finance  electric 
railway,  lighting  and  gas  properties,  which  he  will  undertake  to  organize,  con- 
struct and  operate.  He  will  continue  his  office  in  the  Majestic  Building,  and 
has  already  several  large  railway  and  gas  propositions  under  consideration. 
Mr.  Fisher  was  formerly  president  of  the  Chase  Construction  Company,  and  has 
had  many  years  practical  experience  in  building  and  equipping  railroads  and 
lighting  plants.  The  construction  company  has  built  four  of  the  seven  inter- 
urban  roads  running  out  of  Dayton,  Ohio,  and  two  of  the  Cleveland  roads,  as 
well  as  several  electric  railroads  in  Indiana  and  Pennsylvania,  all  of  which  arc 
in  successful  operation.  Mr.  Fisher  also  secured  the  contract  for  the  entire 
municipal  lighting  plant  for  the  City  of  Grand  Rapids.  He  is  president  of  the 
Pontiac  Standard  Lighting  Company,  being  a  two-thirds  owner  of  this  plant, 
which  has  been  lighting  the  City  of  Pontiac  for  a  period  of  twelve  years.  Dur- 
ing this  time,  the  construction  company  has  built  and  equipped  some  sixty 
central  station  lighting  plants  through  Michigan,  Ohio  and  Indiana.  It  is 
understood  that  Mr.  Fisher's  relations  with  the  syndicate  being  formed  by  Jas. 
T.  Lynn,  who  recently  moved  to  New  York,  are  very  close,  and  it  is  probably 
through  its  office  that  the  gas  properties  will  be  handled.  This  syndicate  now 
controls  gas  and  lighting  plants  in  twenty-six  cities. 


Obituary. 


MR.  HENRY  VAN  BRUNT,  a  well-known  architect,  who  designed  the 
Electricity  Building  at  the  Chicago  World's  Fair  of  1893,  is  dead.  He  was  a 
native  of   Boston  and  a   resident   in   Kansas  City. 

MR.  W.  W.  CARD,  second  vice-president  of  the  WestinghOuse  Air  Brake 
Company  was  run  down  by  a  trolley  car  in  Wilkinsburg,  Pa.,  near  his  own 
home,  on  April  4,  and  was  killed.  He  entered  the  service  of  the  company  in 
1872  and  became  its  secretary  in  1879.  He  was  connected  with  other  important 
enterprises,  and  was  a  man  of  considerable  wealth,  which  he  used  freely  for 
public  objects. 

MR.  JAMES  W.  BENNETT,  Mayor  of  Lowell,  Mass.,  in  1897,  died  in  that 
city  on  April  14,  after  a  lingering  illness.  He  was  a  native  of  Newmarket, 
N.  H.,  where  he  was  born  in  1833.  He  was  for  many  years  interested  in  the 
Erie  Telephone  Company,  and  served  as  its  president.  He  was  a  director  in  the 
Wamesit  National  Bank.  He  served  as  a  member  and  chairman  of  the  Republi- 
can City  Committee  of  Lowell,  was  a  member  of  the  City  Council,  Water  Board, 
and  then  served  two  years  in  the  lower  branch  of  the  Massachusetts  Legislature. 

MR.  S.  MORGAN  SMITH.— We  regret  to  note  the  death  of  Mr.  S.  Mor- 
gan Smith,  of  York,  Pa.,  president  of  the  S.  Morgan  Smith  Company,  at  Los 
.•\ngeles,  Cal.,  aged  sixty-five  years.  Mr.  Smith  was  one  of  the  largest  manufac- 
turers of  water  wheels  in  the  United  States.  He  went  to  Los  Angeles  two 
months  ago  for  the  benefit  of  his  health.  The  industry  which  he  developed 
was  one  of  the  best  known  in  its  field  in  this  country  and  abroad,  and  large 
numbers  of  the  wheels  he  built  are  to  be  found  in  modern  hydroelectric  plants 
for   power  generation   and   transmission. 


EDUCATIONAL. 


UNIVERSITY  OF  MISSOURL— The  class  in  geology  and  mining  of  the 
Missouri  School  of  Mines  and  Metallurgj-  will  make  a  summer  excursion  this 
year,  in  charge  of  Director  Ladd,  to  the  Black  Hills,  Butte  and  Anaconda  and 
the  Yellowstone  Park.  Similar  excursions  will  in  the  future  be  a  required  part 
of  the  work  of  this  institution.  The  new  catalogue  of  this  School  announces 
that  there  will  be  made,  during  the  spring  and  summer  months,  as  a  part  of 
regular  courses,  excursions  to  the  Joplin  raining  district  for  mine  surveying; 
to  the  Gasconade  River  for  field  practice  in  lines  of  communication;  to  south- 
east Missouri  for  geological  field  work;  and  to  Joplin,  St.  Louis,  Herculaneum 
and  the  Flat  River  district  for  the  study  of  mines  and  ore-dressing  and 
metallurgical  plants. 
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AMERICAN  MICA  COMPANY  has  moved  its  general  offices  to  the  factory 
at  Newton  Lower  Falls,  Mass. 

EXHAUST  HEADS.— The  Baldwin  Locomotive  Works  has  sent  to  the  Burt 
Mfg.  Co.,  .\kron,  Ohio,  its  i6th  order  for  exhaust  heads,  to  be  used  in  the 
works. 

THE  NATIONAL  ELECT'RICAL  SUPPLY  COMPANY,  Washington,  D.  C, 
has  issued  a  couple  of  bulletins  illustrating  and  describing  one  style  of  its 
party-line  telephone  switchboard  and  the  improved  bulls-eye  combination  drop 
and  jack. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  has  published  a  new 
telephone  price  list  dated  April,  1903.  This  price  list  contains  a  complete  line  of 
telephones  and  telephone  parts,  also  construction  material  of  every  description. 
A  copy  will   be  sent  upon  application. 

THE  CROCKER-WHEELER  COMPANY,  Ampere,  N.  J.,  in  bulletins  33 
and  34,  describe  and  illustrate  electrical  apparatus  for  motive  power  in  ma- 
chine shops  and  the  use  of  electric  power  in  the  making  of  cement.  The 
latter  subject  was  covered  in  our  issue  of  July  19,  1902,  when  the  cement- 
making  plant  at  Alsen,  N.  Y.,  was  fully  described  and  illustrated. 

ELECTRO-THERAPEUTICAL  APPARATUS.— The  Des  Moines  Battery 
&  Electric  Company,  Des  Moines,  la.,  has  issued  a  pamphlet  descriptive  and 
illustrative  of  its  electro-therapeutic  apparatus  and  devices.  It  gives  copies 
of  a  few  indorsements  received  by  it  showing  that  its  combination  battery  is 
giving  the  best  of  satisfaction  to  all  users  of  the  same. 

THE  ELECTRIC  APPLIANCE  COMPA.N'Y,  Chicago,  selling  agent  for 
Gutmann  alternating  current  wattmeters,  is  especially  enthusiastic  just  now  over 
the  large  sales  of  its  glass-case  meter.  It  is  neat  in  appearance,  light  in  weight 
and  small,  and  its  superior  workmanship  guarantees  maintenance  of  accuracy 
and  of  service.     It  will  send  its  new  wattmeter  catalogue  to  any  one  interested. 

THE  WHEELER  REFLECTOR  CO.,  156  Pearl  St.,  Boston,  reports  business 
as  increasing  in  the  various  lines  of  reflectors  which  it  manufactures.  It  was 
compelled  by  steadily  growing  demands  to  remove  from  its  old  location  at  100 
Purchase  St.  In  the  new  quarters  it  has  every  facility  for  taking  care  of  all 
orders.  The  business  this  year  shows  an  increase  of  50  per  cent,  over  that  of 
last  year. 

THE  PRESIDENT'S  TELEPHONE.— A  letter  has  been  received  at  the 
office  of  the  Stromberg-Carlson  Telephone  Manufacturing  Company  in  acknowl- 
edgment of  receipt  of  a  gold  paper  weight,  which  was  a  reduced  model  of  the 
Stromberg-Carlson  receiver,  mounted  on  a  base.  A  small  silver  plate  bearing 
the  words  "To  the  President"  fastened  to  the  base  completed  an  attractive 
ornament,  which  was  presented  to  the  President  April  2nd,  as  a  souvenir  of 
his  visit  to  Chicago. 

UNITED  TELPHERAGE  COMPANY,  of  20  Broad  Street,  New  York  City, 
has  issued  a  very  interesting  bulletin  in  Circular  No.  22,  showing  and  describ- 
ing the  equipment  of  a  dock  freight  shed  with  the  electric  telpher  system.  A 
speed  of  1,000  to  1,500  feet  per  minute  can  be  made,  and  the  telpher  can  be 
raised  clear  of  the  floor  in  travel.  The  truck  for  freight  is  ten  feet  long. 
One  telpher  and  three  trucks  will  elevate,  convey,  lower  and  return  faster 
than  ten   men  can  load  and  unload  with  drays. 

PRIZES  FOR  MECHANICS.— Men  who  use  or  employ  chain  blocks  will  be 
interested  in  the  offer  of  the  Yale  &  Towne  Mfg.  Co.,  of  prizes  for  information 
from  mechanics  concerning  triplex  chain  blocks.  This  contest  is  open  to  all. 
Practical  statements  are  the  only  thing  required,  and  not  fme  writing.  There  is 
no  question  that  scientific  chain  blocks  are  as  much  a  benefit  to  the  man  behind 
the  chain  as  to  the  one  behind  the  bills;  and  any  enlightenment  on  this  subject 
is  bound  to  be  eventually  profitable  to  both.  Employers  ought  to  call  the  atten- 
tion of  their  foremen  and  mechanics  to  this  offer. 

STILWELL-BIERCE-SMITH-VAILE  CO.  has  recently  opened  an  office  at 
San  Francisco  at  11  and  13  First  Street.  The  pumping  machinery  and  air  com- 
pressor departments  will  be  looked  after  by  Mr.  Geo.  W.  Ingils,  formerly  with 
the  Worthington  and  other  pump  interests.  The  water  wheel  department  will 
be  in  the  care  of  Mr.  Edward  G.  De  Wald,  one  of  the  company's  assistant 
engineers,  who  has  hitherto  traveled  from  the  Dayton  headquarters  and  had 
made  several  successful  trips  to  California  in  regard  to  large  turbine  equip- 
ments for  high  heads. 

PIUNTER  ADVERTISING  SIGN.— The  Hunter  Electric  Advertising  Sign 
Company,  of  Cincinnati,  recently  incorporated,  has  a  capital  stock  of  $20,000, 
all  of  which  has  been  subscribed.  The  concern  is  as  yet  manufacturing  only 
in  a  small  way.  Its  plant  will  be  located  at  118  East  Front  Street,  and  its 
offices  304  Commercial  Tribune  Building.  The  company  has  control  of  a  new 
device  for  the  display  of  advertising  on  a  movable  curtain  or  screen,  with 
various  electric  lights  behind  it.  George  B.  Roley  is  president;  Samuel  Cohn, 
vice-president;  J.  C.  McWilliams,  treasurer,  and  John  F.  Ankenbauer,  secretary. 

THE  ST.  JOSEPH  BOAT  MANUFACTURING  COMPANY,  of  St.  Joseph, 
Mich.,  announces  that  it  has  developed  an  unusually  attractive  line  of  electric 
and  vapor  launches,  combining  to  a  very  high  degree  of  perfection  the  desirable 
features  of  speed,  comfort  and  economy  in  operation.  The  company  has  under 
construction  a  large  twin  screw  excursion  steamer,  embodying  a  very  unique 
design  for  shallow  draft,  to  ply  the  St.  Joseph  River.  This  company  builds  all 
kinds  of  ocean,  lake  and  river  going  craft.  Mr.  Ernest  F.  Smith,  vice-president 
and  general  manager  of  the  company,  announces  contracts  for  craft  to  the 
limit  of  the  company's  productive  capacity  for  some  months  ahead. 

MACHINE  AND  FAN  SPEED  CONTROLLERS.— A  bulletin  has  been  is- 
sued by  the  Ward-Leonard  Electric  Company,  of  Bronxville,  N.  Y.,  covering 
its  latest  "open"  types  of  machine  and  fan  speed  controllers.  The  resis- 
tance part  of  these  controllers  is  stated  to  be  non-corrosive,  moisture  proof  and 
non-abrasive,  as  well  as  possessing  the  feature  that  the  turns  of  the  coils  can- 
not become  short  circuited.  There  is  therefore  no  fire  risk.  Considering  the 
special  automatic  features,  shown  in  this  bulletin,  in  connection  with  the 
properties  of  the  resistance  itself,  it  would  seem  that  every  essential  require- 
ment for  machine  or  fan  speed  control  is  embodied  in  these  types  of  controllers. 


A  REMARKABLE  TRAFFIC  RECORD.— On  Tuesday,  February  3rd,  the 
New  York  Central  handled  a  total  of  25,982  cars.  This  exceeded  by  500  the 
maximum  number  of  cars  ever  moved  in  one  day.  This  record,  however,  was 
again  broken  on  Tuesday,  February  loth.  For  the  twenty- four  hours  ending 
11.59  P.  M.  on  this  date  the  New  York  Central  moved  16,605  loaded  cars  and 
9,480  empties,  a  total  of  26,085,  which  is  the  largest  number  of  cars  ever 
handled  in  one  day  on  this  line.  On  the  same  date  the  Lake  Shore  Railway 
handled  10,915  loaded  cars  and  3,316  empties,  a  total  movement  of  14,231  cars; 
or  a  total  on  both  lines  of  40,3:6  cars.  This  exceeds  all  previous  records  in 
the  handling  of  cars  on  the%e  lines. 

A  RAILROAD  NUMBER.— The  April  issue  of  The  Booklovers  Magazine  is 
largely  a  railroad  number.  An  article  on  "The  Men  Behind  the  Railroads,"  by 
E.  J.  Edwards  ("Holland")  gives  an  excellent  and  authoritative  account  of  the 
course  of  railroad  consolidation  from  1896  to  the  present.  His  discussion  of 
the  personalities  behind  the  movement  is  illustrated  by  admirable  portraits  in 
tint  of  A.  J.  Cassatt,  William  K.  Vanderbilt,  George  J.  Gould  and  James  J. 
Hill.  Mr.  Henry  Lloyd  contributes  a  lively  and  pointed  article  on  the  discus- 
sion of  railroad  consolidation  from  a  radical  point  of  view,  while  Mr.  H.  T. 
Newcomb,  of  the  Railivay  World,  shows  the  benefits  this  movement  has  brought 
to  the  small  investor. 

SPRAGUE  BOWLERS. — Some  fifteen  or  twenty  representatives  of  the  dif- 
ferent departments  in  the  general  office  of  the  Sprague  Electric  Company,  New 
York  City,  have  inaugurated  a  bowling  club,  which  met  for  the  first  time  on 
Thursday  night,  April  2nd.  A  number  of  the  men  proved  to  be  first-class 
bowlers,  and  a  very  enjoyable  evening  was  spent  by  all  present.  Mr.  Trethc- 
way,  of  the  engineering  department,  was  captain  of  one  team  and  made  the 
highest  score,  bowling  202  in  the  second  game.  Mr.  Taylor,  of  the  treasurer's 
department,  was  captain  of  the  other  side  and  made  the  second  highest  score, 
183.  After  the  bowling  supper  was  served,  which  was  followed  by  vocal  and 
instrumental   music  by   the   members. 

"HOW  TO  PACK  GAS  ENGINE  CYLINDER  HEADS,"  is  an  interesting 
leaflet,  giving  full  directions  for  cutting  gaskets,  preparing  the  flange  and  ap- 
plying the  gasket,  so  that  the  most  efficient  service  may  be  obtained.  The  dif- 
ficulty of  packing  cylinder  heads  of  gas  engines  for  stationary,  launch  or 
motor  service  has  been  one  of  the  discouraging  features  in  the  use  of  these 
engines.  The  methods  described  in  the  leaflet  have  been  proved  by  years  of 
experiment  to  be  successful  in  avoiding  the  difficulties  and  securing  the  best 
results.  Anyone  interested  can  secure  a  copy  of  the  leaflet  from  the  II.  W. 
Johns-Manville  Co.,  100  William  St.,  New  York,  or  from  its  branch  offices 
in  Milwaukee,  St.  Louis,  Chicago,  Pittsburg,  Cleveland,  New  Orleans,  Boston, 
Philadelphia  and  London. 

SOCKET  AND  CLUSTER  FINISHES.— Harvey  Hubbell,  Bridgeport,  Conn., 
has  just  issued  a  large  sample  card  of  the  special  finishes  he  is  introducing  for 
sockets  and  clusters.  The  card  shows  in  full  size,  half  section,  nine  of  the 
finishes  applied  to  socket  shells,  and  enumerates  no  fewer  than  eleven  others 
in  which  the  goods  can  be  obtained.  The  various  shades  of  brass,  gold  and  sil- 
ver, of  bronze,  copper  and  wrought  iron,  are  most  beautifully  brought  out  in 
these  handsome  goods,  and  Mr.  Hubbell  will  inevitably  derive  a  rich  reward 
for  his  enterprise  and  taste,  while  the  influence  exerted  on  the  art  in  general 
must  be  excellent.  We  recommend  all  our  readers  interested  in  any  way  in 
lighting  fixtures  to  get  one  of  these  sample  cards.  They  will  then  order  the 
goods. 

THE  NEW  YORK  &  OHIO  COMPANY',  Warren,  O.,  which  recently 
placed  a  line  of  insulating  cloths  and  varnishes  on  the  market  is  issuing  sam- 
ple books  showing  about  a  dozen  specimens  of  various  grades  of  insulating 
cloth  and  paper.  Among  these  it  calls  special  attention  to  its  "soft  finish" 
muslin.  Instead  of  using  a  preliminary  coating  or  filling  of  starch  to  lay  the 
nap,  as  is  customary,  the  nap  of  this  particular  cloth  is  singed  or  burned  off. 
Since  nothing  but  pure  varnish  is  used,  the  result  is  a  perfectly  flexible  cloth, 
and  one  which  cannot  lose  its  insulating  qualities  through  deterioration.  The 
entire  line  of  cloths  and  varnishes  is  the  direct  result  of  the  company's  own 
experience  in  seeking  the  very  best  materials  obtainable  for  use  in  Packard 
high  potential  transformers.  It  goes  without  saying,  that  the  high  standard 
implied  in  the  name   Packard   will   be   fully  maintained. 

MAST  ARMS,  ETC.— The  name  of  T.  H.  Brady,  of  New  Britain,  Conn.,  has 
been  associated  with  the  development  of  outside  construction  and  fixtures  for 
electric  light  lines  almost  since  the  beginning  of  the  art  of  electric  lighting, 
and  the  fact  that  he  is  still  at  the  old  stand  and  doing  more  business  thait  ever 
is  proof  that  his  products  are  of  the  best  and  standard  quality.  In  a  neat  cat- 
alogue of  64  pages,  just  issued,  Mr.  Brady  illustrates  his  line  of  electrical 
specialties,  including  mast-arms,  fuse  and  cut-out  boxes,  knife  switches,  hanger 
boards,  storm  protectors,  lamp  holders,  storm-proof  pulleys,  hoods,  brackets, 
etc.  Accompanying  each  illustration  is  a  brief  description  of  the  features  of  the 
device  so  shown,  together  with  the  prices  of  the  different  styles,  sizes,  etc.  Mr. 
Brady's  business  was  established  in  1879,  and  has  kept  pace  with  the  develop- 
ment of  electric  lighting.  By  keeping  close  tab  on  the  requirements  of  the  art, 
and  indeed  anticipating  its  wants,  Mr.  Brady  has  succeeded  in  building  up  a 
large  trade  in  his  special  line.  He  will  be  glad  to  send  a  copy  of  his  latest 
catalogue  to  anyone   interested. 

W.  E.  FAN  MOTORS.  The  Western  Electric  Company's  Catalogue  of  1903 
fan  motors,  just  issued,  bears  evidence  of  having  quite  as  much  pains  and 
thought  bestowed  upon  its  production  as  are  given  to  the  manufacture  of  its 
motors.  Like  the  fans,  each  year's  catalogue  is  an  improvement  on  its  pred- 
ecessors. This  year's  catalogue  cover  is  a  work  of  art,  the  design  representing 
relief  work,  with  high  lights  and  deep  shadows,  on  a  mottled  background.  .^ 
handsome  illustration  of  a  desk  fan  occupies  the  centre,  and  is  so  realistic 
that  it  is  comforting  to  look  at.  On  the  inside  of  the  front  cover  two  fine  half 
tone  views  of  the  company's  Chicago  factories  are  given.  The  contents  of  the 
catalogue  are  no  less  artistic.  There  are  shown  desk  fans,  bracket  fans,  ceil- 
ing fans,  ventilating  fans,  etc.  These  fans  are  in  the  direct-current  and  al- 
ternating current  types  and  of  many  styles  and  finish.  The  principal  construc- 
tional features,  current  consumption,  voltage,  and  other  information  are  given 
for  the  benefit  of  the  trade,  and  there  is  a  complete  code  for  facilitating  order- 
ing by  telegraph.  On  the  back  cover  are  given  front  and  rear  views  of  the 
company's   New    York    factory. 


Record  of  Electrical  Patents. 


I'MIKI)  STAIKS   J'AII;MS   ISSUl-.D  AI'KII.  ;•.   lynj. 
[Coniluclcil  by    Win.    A.    Kuiciilmum,    ralriii   Alluiiiry,    140   Nurau  St.,   N.    Y.J 

r»4.45i.  SIGNALING  AI-rARATUS;  l"r«nci»  W.  Dunbar  and  William  W. 
Draii,  o(  Chicagii,  III.     App.  filed  Drc.  s6,   igoo.     (Src  page  037.) 

7J4.478.  SWITCH  MKCIIANISM  FOU  TKLEIMIONKTUANSMITTERS; 
Churira  llolinok,  o(  Cleveland,  UJiio.  App  tiled  April  30,  igni.  (See 
page  657.) 

7^4.4X4.  I'IKI.l)  MAGNET  CORE;  Cliarlei  R.  Meiton  and  Thomaa  M.  Meston. 
St.  Louia,  Mo.  App.  tiled  June  14,  1903.  A  licld  magnet  core  cumpoacd 
of  laniinatiuni  in  which  leia  metal  i>  preientcd  at  the  polar  face  by  aome 
of   tlie    luminalionf   than    by   othera. 

7J4.4«8.  ELECTRICAL  MOTOR  FOR  CEILING  I'ANS;  Walter  F.  I'lielpt, 
Dnytun,  Ohio.  App.  tiled  Feb.  1,  igoj.  The  reaistancc  devicea  are  mounted 
U|>on  a  atationary  part  of  the  motor  below  the  moving  part  thereof. 

7^4,507.  ELECTRICAL  PROTECTOR;  Charlea  A.  Rolfe,  Chicago.  III.  .\pp. 
filed  June  6,   1900.      (Sec  page  657.) 

7J.(.544.  ELECTRIC  BRUSH  HOLDER;  Niels  A.  Christenscn,  Milwaukee, 
Wis.  App.  filed  May  16,  1900.  Relates  to  the  means  for  adjusting  the 
force  with  which  the  brushes  arc  held  ag.-iinst  the  cumniutator  and  to 
other   details. 

7J4,S73.  THERMO  ELECTRIC  BATTERY;  Benjamin  J.  Hall,  Barnes,  En- 
ghind.  .\pp.  tiled  July  16,  19UJ.  The  improvement  consists  in  so  arrang- 
ing the  p:irts  in  conjunction  with  a  suitable  furnace  as  10  form  a  cold 
air  inlet  channel  on  one  side  of  the  furnace  and  a  hot  air  outlet  chaniu-l 
uii   the   other  side. 

714,580.  ELECTROLYTIC  CELL;  Rudolph  Johanns,  Brooklyn,  N.  Y.  App. 
tiled  Dec.  11,  1902.  An  inverted  trough  is  arranged  above  the  cathode 
and  a  conduit  extends  from  it  to  a  point  beyond  the  limiting  surface  of 
the  electrolyte,  for  the  purpose  of  uniformly  distributing  the  incoming 
brine.     (See  page  656.) 

7.-4,594.  TELEPHONE  SYSTEM;  John  H.  Mason,  Philadelphia,  Pa.  App. 
tiled  April  12,  1903.      (See  page  657.) 

714.61 1.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  William  B. 
Potter,  Schenectady,  N.  Y.  App.  filed  Aug.  13,  1898.  A  lost-motion  con- 
nection   between    the    handle    of    the   switch    and    the    circuit   changing    de- 
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724,572. — Thermo  724.704. — Circuit  Breaker. 

Electric  Battery. 

vices  together  with  .means  for  causing  said  devices  to  follow  the  motion 
of  the  handle  at  a  uniform  rate  irrespective  of  the  speed  with  which  the 
motorman  may  operate  the  latter. 

724.613.  LOW  WATER  ALARM  FOR  STEAM  BOILERS;  Stephen  H. 
Ralph,  Marion,  Ind.     App.   filed  July  31,   1901.     Details. 

724,619.  ELECTRIC  ACCUJIULATOR;  Albert  Schmidt-Predari,  Weimar. 
Ciermany.  App.  filed  July  24.  1902.  A  lead  plate  and  a  magma  for  the 
negative  pole  electrode,  composed  of  a  mixture  of  lead  oxide,  red  lead, 
calcium  hydroxide,  alkali   thiosulphate   and   a   suitable   binding  material. 

724.627.  SYSTEM  FOR  THE  ELECTRIC.A.L  PROPULSION  OF  CAR- 
RIERS; Abram  D.  Swegle,  Fayette,  Mo.  App-  filed  July  18,  1902.  A 
switch  supported  by  the  carrier  and  adapted  to  be  automatically  controlled 
to  affect  a  circuit  including  the  motor  and  a  magnetic  brake. 

724.628.  TELEGRAPH  KEY;  Edwin  T.  Thorpe,  Dickerson  Run,  Pa.  App. 
filed  Dec.  12,  1902.  An  auxiliary  spring-supported  button  is  placed  above 
the  key  to  afford  a  yielding  action. 

-24.645.  MEANS  FOR  PREVENTING  FLUCTUATIONS  IN  ROTARY 
MOTORS;  James  J.  Wood,  Fort  Wayne,  Ind.  App.  filed  May  31,  1900. 
The  fly-wheel  is  connected  to  the  shaft  through  a  spring  to  compensate 
for  fluctuations. 

724.662.  CONTROLLING  DEVICE  FOR  ELEVATORS;  Albert  H.  Buckelew. 
Newark,  N.  J.  App.  filed  Nov.  17,  1897.  A  push  button  system  with 
which  anyone  can  operate  the  elevator  and  including  certain  safety 
devices. 


7J4,7o4.  (  IK(  HIT  IIRKAKKK;  Somurl  T.  Ilutlon,  Chicago,  III.  App,  filed 
March  13,  1903.  A  ihafl  carrying  a  rotating  arm  is  mounted  in  the  wall 
of  a  box  containing  mercury;  the  rotation  of  the  shaft  bring*  the  arm 
intermittently  into  contact   with  the  mercury. 

7*4.705.  ORE  SEPARATOR;  liana  C.  Johnson  and  Monroe  S.  Howard, 
VVatikon,  Iowa.     App.   tiled  Sept.  5,   190J.     Drtaili. 

7»4.7»i.     ELECTRIC  TOOL  HOLDER;    Max   Loewcnthal,   New   York,   N.   Y. 

App.  filed  July  14,  igoj.     When  the  tool  is  applied  to  the  holder,  a  heating 

circuit    ia  automatically  cloaed. 
7»4.723.       ELECTRICAL    CONTROLLING    SYSTEM     FOR    ELEVATORS; 

Cyprien    O.    Mailloux,    New    York,    N.    Y.      App.    filed   July   33,    1896.     A 

slmplificutiKn    of   the    invention   described    in    patents    536,730   and    543,495. 
7^4.734.      PRESSURE    GAGE    FOR    STEAM    BOILERS    OR    THE    LIKE: 

Frederick    Mitchell,    Rcdcastle,    Victoria,    Australia.      App.    filed    May    at, 

1901.  An    adjunlable   contact   is   arranged    so   as   to   close   a  circuit   when 
struck  by  the  index  of  the  gauge. 

7a4.7Jo.  CUT  OUT  SWITCH  FOR  ELECTRIC  LIGHTING  OR  OTHER 
CIRCUITS;  Geo.  W.  Nistle,  Chicago,  III.  App.  filed  April  28,  190a. 
Details  of  a  switch  in  which  contacts  are  arranged  on  both  sides  of  the 
pivot  of  the  lever  in  such  a  manner  that  the  circuit  on  one  ride  is  closed 
before   the  other   is   opened. 

7a4,76».  THIRD  RAIL  ELECTRIC  RAILWAY  SYSTEM;  Wm.  G.  Wagen- 
hals,  Cincinnati,  Ohio.  App.  filed  Jan.  a8,  1903.  An  arrangement  for 
mounting  an  inverted  third  rail. 

724,778.  ELECTRICAL  SMELTING  APPARATUS;  Robert  L.  Barnhart. 
Charleroi,  Pa.  App.  filed  May  14,  1902.  The  minerals  are  suitably  fluxed 
and  made  into  the  form  of  paste,  which  is  then  formed  into  rods;  these 
are  used  as  electrodes  between  which  an  arc  is  formed  to  smelt  the 
mineral. 

724,827.     ELECTRIC   MOTOR;   Arthur   C.   Eastwood,   Cleveland,  Ohio.     App. 

filed   Jan.    15,    1903.      Instead  of  starting  a   motor   by   means   of    the    usual 

rheostat,    the    relative    speed    of    rotation     of    the    field    and    armature    is 

controlled. 
724.842.      VOLTMETER    FOR    THE    ELECTROLYSIS    OF    WATER;    Pom- 

peo  Garuti  and  Riccardo  Pompili,  Tivoli.  Italy.     App.  filed  April  11,  1902.     An 

improvement  on  patent  629,070,  relating  chiefly  to  a   modified  form  of  the 

metallic  diaphragm  used  therein.      (Sec  page  656.) 
724,848.       INSULATOR;    Ferdinand    W.    Gregory,    New    York,    N.    Y.      App. 

filed  Aug.  9,  1902.     A  knob  insulator  having  a  flat  side  containing  a  straight 

groove  in  which  the  wire  is  held. 
724,853.      SOLDERING   IRON;    Charles   R.    Gutner,    Brooklyn,    N.    Y.      App. 

filed  Aug.  13,  1902.     Details. 
724,856.      SECONDARY    BATTERY    ELECTRODE;    Josef    Hahmann,    Berlin, 

Germany.     App.   filed  July   19,   1902.     Details. 
724,860.       ATTACHMENT     FOR     OVERHEAD     ELECTRIC     CARRIERS; 

Henry    M.    Harding,    New^   York,    N.    Y.      App.   filed   April   21,    1902.      The 

conductors  are  housed  in  a  slotted  conduit  to   prevent   sparks   from   falling 

therefrom. 
724,862.      CATHODE;    Charles    J.    Henry,    Perth    Amboy,    N.    J.      App.    filed 

Aug.   6,    1902.     A    frame   used   as   a   cathode  in   the  production  of  metallic 

sheets    by    electrodeposition,    arranged    so    that    the    sheets    can    be    readily 

stripped  from  the  cathode.      (See  page  656.) 
724,917.     AUTOMATIC   AUDIBLE    FIRE   ALARM    TRANSMITTER    AND 

SIGNAL;    John    H.    Munchausen,    Brooklyn,    N.    Y.      App.    filed    Feb.    25, 

1902.  Details. 

724.927.  TROLLEY;  Charles  A.  Olsen,  Pittsburg,  Pa.  App.  filed  Dec.  24, 
1902.  The  trolley  arm  has  a  knuckle  joint  enabling  it  to  open  and  close 
as  the  elevation  of  the  wire  changes. 

724.928.  ELECTRIC  CONTROLLER;  Carl  T.  J.  Oppermann,  London,  En- 
gland. App.  filed  Feb.  j8,  1903.  An  arrangement  whereby  four  different 
speeds  forward  and  one  backward  are  obtained  with  the  fewest  number  of 
contact  pieces. 

724.948.  VENTILATOR  FOR  ELECTRIC  MOTORS  FOR  CARS;  Horace 
B.  Rowland,  Philadelphia,  Pa.  App.  filed  March  25,  1902.  This  patent  and 
those  which  follow  in  the  same  name  relate  to  the  collection  of  air  by  a 
funnel  and  conducting  the  same  to  a  casing  surrounding  the  motor  for 
cooling  the  latter. 

724.949.  VENTILATING  DEVICE  FOR  ELECTRIC  MOTORS  FOR  CARS; 
Horace  B.  Rowland,  Philadelphia,  Pa.  App.  filed  April  19,  1902.  See 
preceding   patent. 

724.950.  VENTILATOR  FOR  MOTORS  FOR  CARS;  Horace  B.  Rowland, 
Philadelphia,   Pa.     App.  filed  May   13,    1902.     See   724,948. 

724.951.  AUTOMATIC  ELECTRIC  ELEVATOR;  Harold  Rowntree,  Chicago, 
111.  App.  filed  June  28,  1901.  The  system  includes  among  other  things 
two  motors  one  of  slow  speed  and  the  other  of  high  speed  and  means  for 
transferring   the    load    from    one   to   the   other. 

725,001.  INDICATING  AND  CONTROLLING  APPARATUS;  Cyprien  O. 
Mailloux,  New  York,  N.  Y.  App.  filed  July  23,  1890.  (See  Current  News 
and  Notes.) 

725,006.  FUSE  BLOCK;  John  B.  Morgan,  Y'oungstown,  Ohio.  App.  filed 
Aug.    7,    1902.     Details. 

725,010.  AUTOMATIC  CIRCUIT  OPENER  OR  CLOSER  FOR  ELECTRIC 
BELLS,  ETC.;  Carl  C.  Rasmussen,  Harlan,  and  Hans  P.  Rasmussen, 
Callender,  Iowa.  App.  filed  Sept.  26,  1902.  A  rotary  circuit  closer  is 
arranged  in  connection  with  a  belt  and  driven  thereby;  centrifugal  force 
keeps  its  terminals  apart  until  the  belt  stops,  when  the  terminals  collide 
and  send  a  signal. 
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Meeting  of  the  American  Electrochemical  Society. 

The  meeting  in  New  York  last  week  of  the  American  Electro- 
chemical Society  scored  another  success  for  this  vigorous  young  body, 
not  only  with  respect  to  the  proceedings  proper,  but  also  through 
the  admirable  manner  in  which  the  social  and  other  features  added 
to  the  programme  for  this  meeting  were  carried  out.  Credit  for  the 
latter  is  largely  due  to  the  local  committee,  which,  under  the  enthu- 
siastic leadership  of  Dr.  Doremus  and  Mr.  Von  Isakovics,  made  a 
record  that  will  tax  to  the  utmost  those  in  charge  of  local  arrange- 
ments for  future  meetings  to  maintain.  The  banquet  on  Thursday 
evening,  at  which  Dr.  Nernst  was  guest  of  honor,  and  the  lectures 
by  Mr.  Hammer  and  Dr.  Recklinghausen  on  the  two  following  even- 
ings, were  fitting  daily  finales  to  morning  programmes  of  papers  and 
afternoon  excursions.  The  holding  of  a  joint  evening  meeting  with 
the  American  Institute  of  Electrical  Engineers  doubtless  recalled 
to  many  with  regret  the  failure  of  the  effort  to  make  definite  arrange- 
ments for  joint  annual  general  meetings  of  two  bodies  so  closely 
allied  in  their  objects  and  overlapping  so  considerably  in  membership. 


The  lecture  by  Mr.  Hammer  was  highly  interesting  from  the  great 
amount  of  new  information  it  conveyed  relating  to  most  timely 
subjects,  combined  with  numerous  and  brilliant  illustrative  experi- 
ments. In  the  course  of  his  lecture  Mr.  Hammer  brought  out  the 
fact  that  certain  experiments  of  a  German  savant  which  have  been 
widely  published  and  which  contradicted  the  accepted  view  that 
radium  does  not  lose  appreciable  weight  while  giving  forth  radiant 
energy,  were  based  upon  experiments  involving  errors  that  invali- 
dated the  contradictory  conclusions  put  forth.  Mr.  Hammer  also 
made  the  important  announcement  that  he  had  succeeded  in  reversing 
the  Rontgen  ray  cycle,  producing  within  a  Crookes  tube  a  cathode 
stream  by  bombarding  the  exterior  with  Rontgen  rays,  a  process 
which  he  demonstrated  experimentally  before  the  audience. 


Of  the  score  or  more  papers  read  before  the  society,  a  considerable 
portion  were  of  an  academic  character,  and  few  of  these  having  been 
printed  in  advance,  discussion  was  either  lacking  or  aimless  in  char- 
acter. Those  that  dealt  with  controversial  points,  or  related  to  exper- 
iments giving  results  apparently  at  variance  with,  or  calling  for 
extensions  of,  accepted  theory,  might  with  greater  profit  have  been 
contributed  to  periodical  publications,  thereby  attracting  to  subsequent 
issues  the  comment  and  criticism  to  which  new  or  radical  views 
should  be  subjected.  Should  papers  of  this  class  continue  to  be 
accepted  without  an  explicit  proviso  that  they  shall  be  in  type  some 
days  in  advance  of  a  meeting,  members  well  qualified  in  the  branch 
to  which  the  subjects  relate  should  be  solicited  to  contribute  com- 
munications to  be  printed  with  the  papers  in  the  Transactions. 
Otherwise  the  printed  proceedings  of  the  society  will  continue  to  be 
sprinkled  with  conundrums  and  "catch  questions,"  w^th  the  answer 
aggravatingly  absent. 


About  half  of  the  papers  read  were  on  practical  subjects,  notably 
a  paper  by  Profs.  Burgess  and  Hambiichen,  on  the  electrolj-tic  pro- 
duction of  metallic  compounds,  and  one  by  Mr.  Titus  Ulke  on 
modern  electrolytic  copper  refining.  Dr.  Recklinghausen  in  a  paper 
directed  the  attention  of  electrochemists  to  the  subject  of  insulating 
materials,  discussing  the  properties  of  those  now  in  use  and  pointing 
out  the  direction  in  which  improvements  may  be  made.  Different 
aspects  of  electrodeposition  were  treated  by  Messrs.  Zimmerman, 
Keith,  Johnson  and  Mailloux,  the  latter  referring  to  some  experi- 
ments he  made  which  showed  the  practicability  of  a  current  density 
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as  high  as  500  amperes  per  scjuarc  loot.  Mr.  Ctrl  I  h  ring  sit  loiih 
the  desirability  of  uniformity  with  respect  to  clcclrochcmcial  equiv- 
alents, and  while  not  denying  this,  Prof.  Hancrofi  pointed  out  the 
difficiiily  in  the  way  due  to  conflicting  values.  Prof.  Itancroft  in  a 
paper  ^;\\c  a  useful  clas.sification  of  metals  with  respect  lu  hydrogen, 
on  the  hasis  of  the  order  in  which  deposition  of  the  latter  lie-ins  at 
ditTerent  metals  in  aqueous  solutions.  Finally,  mention  should  not  be 
omitted  of  the  generous  gift  by  Mr.  A.  B.  Frczncl  of  a  priie  of  $250 
to  the  best  paper  read  before  the  society  on  the  subject  of  the  practical 
treatment  of  certain  rare  metals.  Mr.  Frcznel  stated  that  great  de- 
posits of  such  metals  exist  in  Arizona  and  neighboring  sections,  and 
the  development  of  the  fields  only  await  the  discovery  of  practical 
processes  for  the  working  of  the  minerals,  which  processes  arc  most 
apt  to  come  within  the  scope  ot  research  of  the  clectrochcmist. 


circuit,  by  ilic  iiihcrlion  and  witlulrawiil  ul  rubber  stojipers  in  the 
tubes  leading  from  llic  trough,  was  accompanied  by  clear  indications 
of  the  cessation  and  passage  of  alternating  current  in  the  telephone. 


Electrolytic  Conduction  Without  Electrodes. 

A  paper  of  this  title  was  read  by  Mr.  A.  B.  Marvin  at  the  meeting 
of  the  American  Electrochemical  Society  last  week.  There  is  still 
much  doubt  in  the  minds  of  electricians  as  to  the  behavior  of  electro- 
lytes in  a  circuit  devoid  of  any  extraneous  electromotive  force.  It  is 
universally  admitted  that  an  electrolyte  will  otTer  a  conducting  path  to 
a  current  generated  by  an  external  electric  source,  such  as  a  dynamo. 
But  when  the  question  is  asked  as  to  what  happens  in  case  the  circuit 
were  wholly  electrolytic,  and  the  conductors  on  the  dynamo  were 
glass  tubes  containing  electrolytes,  the  answer  is  not  so  universally 
rendered.  If  the  electronic  theory  be  admitted,  and  if  it  is  taken  for 
granted  that  electricity  is  conducted  wholly  by  the  motion  of  elec- 
trons, either  step-by-step  between  neighboring  virtually  stationary 
molecules  in  metallic  wires,  or  by  porterage  on  the  back  of  moving 
ions  in  liquids,  then  there  is  no  essential  difTerence  between  the  two 
classes  of  conductors,  and  a  circuit  composed  wholly  of  an  electrolyte 
— that  is,  a  liquid  circuit — should  conduct  to  all  intents  and  purposes 
exactly  like  a  circuit  composed  wholly  of  copper  wire,  except  in  so' 
far  as  the  difference  in  conductivity  might  influence  the  strength  of 
the  current.  Some  experiments  have  been  conducted  and  described 
by  J-  J-  Thomson  on  the  comparative  conduction  of  electrodeless 
electrolytic  tubes,  and  of  electrodeless  partial  vacuum  tubes.  These 
experiments  seem  to  show  that  both  electrolytes  and  gases  possess  a 
definite  conductivity,  in  the  absence  of  electrodes.  Moreover,  it  would 
appear  that  the  best  conductivity  of  electrodeless  electrolytes  is  of 
the  same  order  of  magnitude  as  the  conductivity  of  electrodeless 
gases,  and  both  are  extremely  small  by  comparison  with  the  conduc- 
tivity of  such  metals  as  silver  and  copper. 


The  paper  of  Mr.  Marvin  describes  certain  experiments  conducted 
with  the  view  of  putting  the  conductance  of  purely  electrolytic  cir- 
cuits to  the  proof.  A  little  unipolar  dynamo  was  constructed,  in 
which  the  rotating  armature  conductors  were  of  electrolyte.  There 
were  difficulties  in  making  this  dynamo  deliver  a  decided  e.m.f., 
owing  to  centrifugal  forces.  The  detecting  galvanometer  consisted 
of  a  solenoid  of  glass  tube  filled  with  electrolyte.  The  low  speed 
of  available  rotation  of  the  electrol)rte  dynamo  armature,  and 
the  high  resistance  of  the  electrolyte  circuit  prevented  satisfac- 
torj'  indications  from  being  directly  obtained.  Successful  results 
were,  however,  obtained  by  employing  an  alternating-current  trans- 
former with  an  ordinary  copper  wire  primary  winding  and  a  single- 
turn  secondary  winding,  consisting  of  an  insulating  trough  filled  with 
electrolyte.  This  was  carried  out  to  a  small  induction-coil  at  some 
distance,  through  electrolyte  tubes,  the  primary  winding  of  the  in- 
duction coil  being  also  an  electrolyte  tube.  The  secondary  winding 
of  the  induction  coil  was  of  copper  wire  insulated  in  the  ordinary  way, 
and  connected  to  a  telephone.     Opening  and  closing  the  electrolyte 


While  the  cxpcrimcni,  if  accurately  performed  and  described, 
seems  conclusive  as  to  the  passage  of  currents  in  wholly  electrolytic 
circuits,  yet  any  other  result  and  conclusion  would  a|)pear  extraor- 
dinar>'.  There  can  be  no  doubt,  from  experimental  observation, 
that  a  moving  magnetic  field  develops  an  e.m.f.  in  any  region, 
whether  the  region  contain  an  insulator  or  a  conductor,  and  whether 
the  contents  of  the  region  are  solid,  liquid,  or  gaseous.  Qinse- 
qucntly,  when  a  moving  magnetic  field  cuts  a  column  of  electrolyte 
contained  in  a  glass  tube,  the  column  is  subjected  to  electromotive 
force  and  electrostatic  stress,  in  a  manner  which,  at  any  point  not 
in  the  immediate  vicinity  of  the  ends,  must  be  eciuivalent  to  that 
produced  by  connecting  the  liquid  column  with  electrodes  connected 
to  a  corresponding  electric  difference  of  potential.  Consequently,  it 
is  only  reasonable  to  expect  that  if  conduction  took  place  through 
the  mass  of  the  column  in  the  one  case,  it  would  do  so  through 
the  other.  Nevertheless,  the  experimental  demonstration  is  well 
worth  having. 


Very  Brief  Electrical  Contacts. 

The  last  number  of  The  Physical  Review  contains  an  abstract  of 
a  paper  read  by  Mr.  H.  C.  Parker  at  the  December  meeting  of  the 
Physical  Society,  on  some  experiments  concerning  very  brief  electrical 
contacts.  The  principle  of  these  experiments  is  comparatively  old. 
similar  experiments  having  been  reported  by  R.  Sabine  about  twenty 
years  ago;  but  the  details  of  the  experiments  here  described  have  es- 
pecial interest.  A  gravity  key  was  arranged  so  as  to  provide  means  for 
making  contacts  of  duration  varying  between  one-tenth  of  a  second, 
and  ten  micro-seconds.  A  condenser  was  charged  through  the  con- 
tact in  circuit  with  a  known  resistance.  The  charge  which  accumu- 
lates in  the  condenser  under  such  circumstances  varies  with  the 
resistance  and  the  time  of  contact.  By  comparing  the  charge  with 
that  obtained  from  the  same  e.m.f.  in  a  steady  prolonged  charge,  the 
time  of  contact  is  deducible. 


Similar  experiments  are  described  using  a  steel  ball  suspended 
by  a  wire,  and  allowed  to  impinge  upon  a  steel  anvil.  The  period 
of  contact  between  the  ball  and  anvil  is  known  to  be  exceedingly 
brief.  It  varies  with  the  size  of  the  ball,  the  modulus  of  elasticity 
of  the  metals,  and  the  velocity  of  impact.  In  the  experiments  de- 
scribed, it  varied  between  79  and  390  microseconds.  The  period  01 
contact  between  a  steel  hammer  falling  upon  a  steel  anvil  is  of  the 
same  order  of  magnitude.  It  is  possible  to  make  short-circuits 
through  the  brief  contact  between  an  anvil  and  a  rebounding  hammer, 
which  will  give  rise  to  but  little  rush  of  current  when  an  appreciable 
amount  of  inductance  is  included  in  the  circuit.  For  example,  a 
small  fuse  in  the  circuit  of  such  a  hammer-and-anvil  short-circuit 
can  be  arranged  to  withstand  the  application  of  a  considerable  e.m.f. 
without  being  melted,  owing  to  the  brief  duration  of  the  short- 
circuit  and  the  repressing  influence  of  a  choking  coil  in  the  path. 


Resonance  in  Electric  Circuits. 

The  oscillograph  is  a  most  useful  piece  of  apparatus  in  the  hands 
of  the  electrical  engineer  and  of  the  electrical  investigator.  It  has 
proved  of  great  industrial  value  in  particular  cases  of  troubles  in  elec- 
tric circuits,  where  very  sudden  rises  of  pressure  or  current  were  apt 
to  take  place  from  unknown  causes,  and  where  oscillograms  gave  in- 
formation as  definite  to  the  electrical  engineer,  as  an  indicator  dia- 
gram may  give  to  a  steam  engineer — in  fact,  more  so  since  they  re- 
cord continuously  instantaneous  values.  The  Duddell  oscillograph  has 
been  employed  by  Mr.  M.  B.  Field  to  investigate  some  relatively  feeble 
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resonance  phenoinen;i  observed  in  the  Glasgow  central  station,  and 
described  in  a  recent  paper  before  the  British  Institution  of  Electrical 
Engineers.  A  number  of  oscillograms  taken  under  practical  condi- 
tions appear  in  the  paper.  The  three-phase  generators  supplying  the 
system  are  of  2,500-kvv  capacity,  and  supply  alternating  currents  at  a 
normal  pressure  of  6,500  volts  and  25  cycles  per  second.  The  waves 
of  e.m.f.  were  substantially  sinusoidal  with  a  ripple  of  twelve  times 
the  frequency,  and  of  appreciable  amplitude,  superposed.  This  har- 
monic was  due  to  the  armature  teeth,  there  being  12  teeth  per  wave 
in  the  armature  winding.  This  represented  a  superposed  frequency 
of  300  cycles  per  second,  although  a  closer  analysis  of  the  wave  form 
indicated  that  the  disturbance  was  more  nearly  a  combination  of  the 
odd  harmonics,  eleventh  and  thirteenth,  rather  than  of  the  even 
twelfth  harmonic. 


By  appropriate  connections  and  instruments  these  harmonics  could 
be  detected  not  only  in  the  alternating  currents  supplied  to  the  high- 
pressure  distributing  system,  but  also  in  the  direct  currents  fed  by 
the  converters  operating  on,  and  driven  by,  the  system.  By  driving 
one  converter  independently  as  a  generator,  as  well  as  a  second 
one  from  the  alternating-current  system,  and  bringing  their  direct- 
current  terminals  into  opposition  through  an  alternating-current 
voltmeter  and  direct-current  voltmeter  in  parallel,  the  former  indi- 
cated 12  volts  when  the  latter  indicated  zero.  That  is  to  say,  when 
the  rippling  direct-current  pressure  of  the  converter  was  adjusted 
into  equality  and  opposition  with  a  direct-current  pressure  of  some 
500  volts  generated  by  a  dynamo,  the  direct-current  voltmeter  be- 
tween them  was  brought  to  zero,  since  the  ripples  would  not  indi- 
cate ;  whereas  the  alternating  current  voltmeter  would  measure  the 
ripples  and  indicate  their  effective  values.  None  of  the  experiments 
described  showed  any  very  marked  resonance  in  the  system  due  to 
the  300-cycle  frequency,  but  many  of  the  results  obtained  are  both 
interesting  and  instructive. 


Electrolytic  Corrosion. 

We  have  heard  so  much  of  electrolysis  in  the  last  few  years  that 
the  subject  of  Mr.  Knudson's  paper  was  not  particularly  appealing, 
but  on  inspection  it  has  proved  to  be  somewhat  out  of  the  ordinary. 
The  usual  course  of  an  electrolysis  story  is  alleged  to  be  about  as 
follows :  New  city  administration  comes  in  and  boss  of  water  works 
finds  it  necessary  to  do  some  extra  digging;  finds  pipes  rusty  and 
writes  to  the  newspapers,  also  to  the  trolley  company  that  didn't 
come  down  with  the  stuff  during  the  campaign ;  boss  gets  letter  from 
expert  looking  for  a  job;  mayor  and  boss  get  him  to  help  soak  the 
trolley  company ;  expert  with  many  instruments  arrives  and  finds 
volts  thicker  than  Croton  bugs  in  a  Harlem  flat ;  suit  started  against 
trolley  company  with  injunctions  on  the  side;  smooth  gentleman  with 
patent  bonds  and  things  blows  around  to  see  the  trolley  company; 
trolley  company's  attorney  sees  mayor  and  presents  smooth  gen- 
tleman; long  fight  before  facetious  aldermen  on  the  subject;  expert 
endorses  smooth  gentleman's  plan  for' avoiding  further  trouble;  road 
closes  contract ;  sees  treasurer  of  campaign  club ;  smooth  gentleman 
and  expert  retire  to  corner  and  divide;  everybody  happy  except  the 
trolley  company.  We  are  far  from  disbelieving  in  electrolysis  or 
holding  remedies  up  to  scorn,  yet  we  feel  that  there  is  much  mis- 
understanding on  the  subject,  which  Mr.  Knudson's  paper  will 
materially  help  to  clear  up.  We  particularly  note  the  excellent  ex- 
amples he  gives  of  cases  of  dangerous  corrosion  in  which  no  stray 
current  was  involved,  but  which  arose  from  the  presence  in  an 
electrolyte  of  dissimilar  contiguous  metals.  This  is  a  subject  which 
deserves  a  thorough  investigation  experimentally,  and  we  have  no 
doubt  that  plenty  of  trouble  will  be  found  which  does  not  arise  from 
wandering  trolley  currents. 


As  a  matter  of  experience  it  is  rather  difticult  to  find  two  samples 
of  metal  which  will  not  show  electrolytic  effects  under  favorable 
circumstances.  For  instance,  it  has  been  found  extremely  difficult 
to  avoid  severe  corrosion  in  the  cases  for  submarine  mines  even 
when  very  nearly  identical  material  is  used  throughout.  Local  action 
freely  occurs  even  between  steel  bolts  and  sheet  steel  in  such  cases, 
and  we  have  no  doubt  that  an  ordinary  water  pipe  and  a  steel  rail 
side  by  side  in  the  moist  earth  of  a  city  street  will  display  electro- 
lytic action  quite  irrespective  of  earth  currents.  On  the  other  hand, 
even  in  localities  admittedly  dangerous  electrolysis  may  produce 
very  little  real  damage  owing  to  the  character  of  the  soil.  Given 
the  specimens  and  the  circumstances  and  it  is  often  very  easy  to 
tell  definitely  the  existence  and  cause  of  damage;  but  it  is  very 
difficult  to  predict  either  the  conditions  or  the  probable  damage,  to 
say  nothing  of  the  effect  likely  to  be  produced  by  proper  remedies. 
15roadly,  the  better  the  rail  return  in  a  tramway  system  the  less 
likely  is  severe  electrolytic  action,  and  in  so  far  improving  that 
return  is  a  good  thing,  as  from  every  other  point  of  view,  but  Mr. 
Knudson  is  probably  right  in  saying  that  any  kind  of  rail  return  is 
liable  to  make  trouble.  There  is  no  dodging  Ohm's  law,  and  rails 
laid  with  moist  earth  and  water  pipes  beneath  them  will  infallibly 
share  their  current  with  their  neighbors.  Moist  earth  has  low  specific 
conductivity,^  but  a  long  stretch  of  it  between  a  90-lb.  rail  and  a 
2-ft.  water  main  is  in  the  aggregate  a  pretty  good  conductor,  and 
once  in  the  main  the  current  will  somewhere  leave  it  with  the  usual 
parting  kick.  The  real  practical  damage  depends  chiefly  on  the 
amount  of  concentration  in  the  action.  General  corrosion  may  go 
on  for  years  \yithout  causing  serious  trouble,  while  if  localized  it 
may  ruin  a  pipe  in  a  few  weeks  or  months. 


In  and  about  New  York  the  question  of  bridges  becomes  serious 
in  its  tendency  to  localize  electrolysis.  While  it  seems  probable 
that  no  serious  effect  is  to  be  expected  on  the  bridges  themselves, 
if  reasonable  care  is  exercised,  the  concentration  of  stray  current  is 
very  marked  and  may  be  the  source  of  considerable  trouble.  A 
careful  watch  with  frequent  tests  should  be  kept  for  such  effects, 
and  a  few  years  will  locate  the  dangerous  areas  and  enable  local 
remedies  to  be  applied.  It  is  hard  to  say  what  is  the  probable  value 
of  local  treatment,  but  it  certainly  has  some  importance  and  should 
be  employed  wherever  there  seems  to  be  prospect  of  good  results. 
One  of  the  topics  which  Mr.  Knudson  might  have  taken  up  with 
advantage  is  the  possible  effect  of  electrolysis  in  steel  buildings.  In 
these  days  steel  is  used  in  enormous  amounts  underground  as  well 
as  above  ground  in  such  structures,  and  we  have  as  yet  very  little 
knowledge  as  to  whether  electrolysis  is  at  work  or  not.  Both  lighting 
and  railway  currents  may  conceivably  be  at  work  in  such  cases,  and 
it  is  some  importance  to  find  out  the  results.  Even  a  small  current 
steadily  at  work  for  a  few  years  may  do  a  great  deal  of  mischief 
before  it  is  discovered.  Damage  to  buildings  is  particularly  difficult 
to  detect  on  account  of  its  situation,  and  while  it  may  be  practically 
of  very  little  moment  it  is  well  worth  looking  for.  Possibly  during 
the  rebuilding  of  some  of  the  earlier  steel  structures  which  is  likely 
to  occur  as  ground  space  gains  in  value,  some  very  useful  information 
may  be  gained.  Where,  as  sometimes  happens  in  exposed  spots, 
returning  railway  currents  rise  to  considerable  magnitude,  local 
damage  may  be  severe  at  points  least  expected,  for  no  man  can  say 
just  where  the  wandering  currents  flow.  Electric  currents  can  hardly 
be  forbade  the  earth  at  present,  but  they  will  bear  constant  watching. 
In  any  event,  constant  alertness  is  required  in  dealing  with  the  elec- 
trolysis problem,  and  electrical  surveys  properly  conducted  are  nec- 
essary to  a  proper  control  of  the  conditions.  The  difference  of 
potential  method  used  alone  is,  however,  open  to  grave  objection, 
and  in  cases  is  likely  to  lead  to  erroneous  conclusions,  as  pointed 
out  in  the  discussion  of  Mr.  Knudson's  paper. 
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The  JdIiii    Irit/    Medal. 


At  Albany,  N.  V.,  011  April  18  articles  of  incorporation  of  the  John 
Fritz  Medal  Fund  Corporation  were  lilcd  with  llic  Secretary  of 
State.  It  is  formed  to  collect  and  hold  funds  for  a  permanent  in- 
vestment, the  proceeds  of  which  will  be  used  in  the  purchase  of  the 
gold  medal  (o  he  known  as  the  John  l-'ritz  medal,  to  he  awarded 
annually  to  the  person  who  shall  be  selected  as  having  made  the 
most  notable  scientific  or  industrial  achievement  during  the  period 
since  the  last  award. 

The  medal  is  named  to  perpetuate  the  memory  of  John  l-'ritz,  of 
Hethlehcm,  I'a.,  and  the  Hoard  of  Award  is  made  up  of  members  of 
the  Americain  Society  of  Civil  Engineers,  the  American  Institute 
of  Mining  Engineers,  the  American  Society  of  Mechanical  Engineers 
and  the  American  Institute  of  Electrical  Engineers.  The  directors 
of  the  corporation  are  J.  J.  R.  Croes,  Alfred  Noble,  C.  W.  Hunt, 
E.  E.  Olcott,  E.  G.  Spilsbtiry,  James  Douglas  and  C.  KirchholT,  of 
New  York  City ;  Robert  Moore,  of  St.  Louis ;  Gaetano  I^nza,  of 
Boston;  John  E.  Sweet,  of  Syracuse;  Robert  W.  Hunt,  of  Chicago; 
S.  T.  Wcllman,  of  Cleveland;  Arthur  E.  Kennelly,  of  Cambridge, 
Mass. ;  Carl  Hering,  of  Philadelphia ;  Charles  P.  Steinmetz,  of 
Schenectady,  and  Charles  F.  Scott,  of  Pittsburg. 

The  establishment  of  the  medal  was  signalized  last  year  by  a 
banquet  to  celebrate  the  eightieth  birthday  of  Mr.  Fritz,  and  the 
fund  contributed  by  about  480  subscribers  represents  a  balance  of 
about  $4,000,  the  proceeds  of  which  will  be  ample  to  provide  the 
medal,  the  dies  and  designs  of  which  are  already  familiar  to  the 
technical  public. 


A.  1.  E.  E.  Philadelphia  Meeting. 


The  second  meeting  of  the  Philadelphia  Branch  of  the  American 
Institute  of  Electrical  Engineers  was  held  Monday,  April  6,  at  the 
Engineers'  Club  of  Philadelphia. 

Mr.  Carl  Hering,  the  chairman,  made  a  short  opening  address, 
and,  after  necessary  business  was  transacted,  Mr.  Hewitt  presented 
Mr.  F.  O.  Blackwell's  paper  on  the  "Testing  of  Insulators"  and  Mr. 
Ralph  D.  Mershon's  paper  on  "Mechanical  Specifications  for  a 
Proposed  Standard  Insulator  Pin."  Mr.  P.  M.  Lincoln,  of  Pittsburg, 
presented  and  discussed  a  paper  by  himself  on  "Transposition  and 
Relative  Location  of  Power  and  Telephone  Wires. 

Mr.  H.  H.  Barnes,  of  Pittsfield,  Mass.,  presented  a  paper  on  the 
"Burning  of  Wooden  Pins  on  High-Tension  Transmission  Lines," 
read  in  New  York  by  Mr.  C.  C.  Chesney. 

Mr.  W.  L.  Hodges,  the  chief  engineer  of  the  Keystone  Telephone 
Company,  gave  a  brief  resume  of  the  New  York  discussion  of  Mr. 
Lincoln's  paper.  Mr.  Hodges  disagreed  with  Mr.  Gerry's  state- 
ment that  the  ordinary  telephone  lightning  arrester  was  an  unde- 
sirable and  unsafe  piece  of  apparatus  for  prbperly  taking  care  of 
telephone  circuits.  Mr.  Hodges  stated  that  he  had  had  considerable 
experience  with  different  types  of  arresters  and  found  some  that 
answered  admirably.  He  stated  that  it  must  not  be  expected  that 
an  ordinary  lightning  arrester  should  be  sufficient  in  extraordinary 
cases. 

Mr.  Hodges  discussed  the  various  difficulties  liable  to  arise  where 
telephone  and  high-tension  circuits  are  run  on  the  same  poles,  and 
came  to  the  general  conclusions  that,  in  order  to  get  the  best  trans- 
mission and  safety  combined, 

First :  Both  power  and  telephone  lines  should  be  properly  trans- 
posed. And  this  transposing  is  not  altogether  as  simple  a  matter 
as  it  is  generally  supposed,  as  it  would  be  possible  to  arrange  the 
transpositioning  so  that  the  power  and  telephone  wires  would 
neutralize  each  other. 

Second :  The  insulation  of  the  telephone  lines  should  be  high, 
and,  of  course,  the  line  should  be  strongly  constructed. 

Third :  At  each  telephone  station,  the  instrument  circuit  should 
be  connected  to  the  secondary  of  a  transformer. 

This  transformer  should  have  a  high-resistance  primary  with  a 
great  number  of  turns,  and  the  insulation  between  the  primarj'  and 
secondary  should  be  high. 

The  middle  point  of  the  primary  should  be  connected  to  ground 
through  a  retardation  or  choke  coil.  In  each  side  of  the  telephone 
line  circuit,  at  each  station,  there  should  be  a  so-called  "lightning 
gap"  arranged ;  designed  so  as  to  discharge  when  the  potential  of 
the  telephone  wires  should  approximate  that  which  would  break 
down  the  insulation  of  the  line. 


Ill  the  cuiiiicctioii  to  t{i>Jiuid  of  this  liKhining  arrester,  there  should 
be  placed  an  clcctroiiiagncl  (jf  low  resistance  and  low  retardation; 
so  arranged  that  by  its  operation  it  will  open  the  telephone  line 
lii-tween  the  arrester  and  transformer,  and  connect  the  ground  side 
<if  the  lighlniiiK  arrester  with  the  ground  direct. 

This  method  of  construction,  it  will  be  seen,  removes  the  objection 
that  a  workman  would  come  in  close  proximity  with  the  ground, 
while  working  on  the  telephone  circuit.  And  also  it  provides  neces- 
sary protection  for  the  telephone  user  without  allowing  a  path  for 
leakage  of  the  telephone  current,  or  afTecting  the  tiansmissioii  by 
increase  of  capacity. 

Mr.  H.  F.  Sanville  then  gave  an  abstract  of  the  New  York  dis- 
cussions of  the  papers  of  Messrs.  Blackwell,  Mershon  and  Chesney. 

A  general  discussion  followed,  during  which  a  spirited  con- 
troversy between  Messrs.  Lincoln  and  Hodges  was  carried  on,  re- 
garding the  electrostatic  effect  through  a  telephone  receiver,  due  to 
the  electrostatic  effects  of  the  main  transmission  line,  Mr.  Lincoln 
maintaining  this  is  a  constant  current  effect,  and  Mr.  Hodges  taking 
the  stand  that  it  is  a  constant  potential  effect. 

Mr.  Barnes,  of  Pittsfield;  Mr.  Theodore  Spencer,  Mr.  Washington 
Devereux,  Mr.  C.  B.  Fulton,  Mr.  J.  Silliman,  Mr.  K.  L.  Binder, 
Mr.  Charles  Hewitt,  Mr.  Hutchins  and  Mr.  Carl  Hering  took  part 
in  the  general  discussion. 


Magnetic  Club  Dinner  to  Col.  Clowry. 


The  annual  dinner  of  the  Magnetic  Club  was  given  at  the  Hotel 
Vendome,  Forty-first  Street  and  Broadway,  New  York,  on  the 
evening  of  .'\pril  18,  and  was  one  of  the  most  successful  ever  held 
by  the  club  both  in  point  of  attendance  and  enthusiasm.  Col.  R.  C. 
Clowry,  president  of  the  Western  Union  Telegraph  Company,  was 
the  club's  guest,  and  250  members  and  their  friends  assembled  to 
do  him  honor.  The  dinner  was  served  in  the  large  dining  hall  on 
the  ninth  floor  of  the  hotel.  Between  the  courses  vocal  and  instru- 
mental music  was  rendered  by  various  artists,  which  kept  the 
enthusiasm  up  to  the  highest  pitch  all  through  the  evening.  On 
the  wall  back  of  the  president's  table,  at  which  all  of  the  in- 
vited guests  were  seated,  was  the  club's  insignia— a  horseshoe  magnet 
with  "73"  between  the  two  poles,  in  electric  lamps ;  and  at  the  other 
end  of  the  room  was  hung  on  the  wall  the  club's  motto,  in  large 
letters,  "Are  You  Happy?"  On  each  table  stood  a  miniature  tele- 
graph pole  complete  in  its  fittings. 

At  the  conclusion  of  the  dinner  President  F.  W.  Jones,  in  a  few 
well-chosen  remarks,  introduced  the  guest  of  the  evening,  who  was 
greeted  with  hearty  applause,  followed  by  the  singing  of  "The  Star- 
Spangled  Banner,"  by  the  entire  company. 

Col.  Clowry  responded  to  the  ovation  in  a  brief  address,  in  which 
he  reviewed  some  of  his  early  experiences  as  a  telegraph  operator. 
He  expressed  the  belief  that  there  is  no  better  business  training  for 
a  young  man  than  telegraphy,  and  the  careers  of  many  leading  busi- 
ness men  of  New  York  confirmed  the  opinion.  Fully  85  per  cent. 
of  the  railway  managers  of  the  United  States,  he  said,  were  tele- 
graph operators  in  their  younger  days,  and  he  constantly  met  with 
men  of  prominence  in  every  branch  of  business  who  served  an 
apprenticeship  at  the  key. 

Remarks  were  also  made  by  Col.  A.  B.  Chandler,  chairman  of  the 
hoard  of  directors  of  the  Postal  Telegraph  Company ;  W.  H.  Baker, 
vice-president  of  the  same  company;  H.  D.  Estabrook,  solicitor  for 
the  Western  Union  Telegraph  Company,  and  F.  W.  Jones,  president 
of  the  club. 

Letters  of  regret  at  their  inability  to  be  present  at  the  dinner  were 
read  from  Mr.  Thomas  A.  Edison,  Mr.  Andrew  Carnegie  and  other 
prominent  gentlemen.  A  feature  of  the  dinner  w-as  the  serving  of 
the  punch  in  glass  insulators,  and  each  person  received  as  a  souvenir 
of  the  occasion  a  miniature  glass  insulator  to  be  worn  suspended 
from  a  button  hole  by  means  of  a  short  length  of  magnet  wire. 

.Among  those  present,  in  addition  to  those  above  mentioned,  were 
J.  C.  Barclay,  assistant  general  manager  of  the  Western  Union 
Telegraph  Company;  D.  H.  Bates,  an  old-time  telegraph  official, 
but  now  a  bank  official ;  B.  Brooks,  general  superintendent  of  the 
Western  Union  Company;  G.  G.  Ward,  vice-president  and  general 
manager  of  the  Commercial  Cable  Company ;  E.  C.  Piatt,  treasurer 
of  the  Postal  Telegraph  Company ;  H.  L.  Shippy,  treasurer  The 
John  A.  Roebling's  Son's  Company;  E.  G.  Willyoung  and  many 
others  well  known    in  the  various  branches  of  electrical  industry'. 
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Telephone  Exchanges.— I. 


By  Aktuuk  V.  Abbott,  C.  E. 

THE   SUB-STATION. 

THE  sub-station  is  the  raison  d'etre  of  the  telephone  exchange, 
for  it  is  the  machinery  that  enables  the  subscriber  to  talk. 
The  switchboard  holds  the  apparatus  for  connecting  sub- 
scribers' lines  together ;  the  wire  plant  is  the  path  that  guides  the 
electric  waves  along  their  predetermined  course ;  but  the  sub-station 
is  (in  a  sense))  the  thing  that  does  the  talking;  it  is  the  vital  organ 
of  the  whole  plant,  without  which  neither  pole  lines,  cables,  conduits 
nor  central  offices  could  have  any  existence.  The  sub-station  contains 
the  telephone;  and  this  single  expressive  phrase  exhibits  the  vital 
relation  of  the  sub-station  to  the  exchange  as  a  whole.  To  injure 
the  sub-station  is  to  devitalize  the  wire  plant,  and  paralyze  the 
busiest  switchboard. 

As  telephone  exchanges  are  now  constructed  every  sub-station 
must  be  designed  to  perform  two  functions  that  are  inherently  com- 
pletely distinct  and  separate  from  each  other.     These  are: 

A.  The  Signaling  Function. 

B.  The  Conversational  Function. 

On  a  still  further  analysis  it  is  easy  to  see  that  each  of  them  is 
again  divisible  into  two  parts.  Thus  the  signaling  function  must  be 
arranged  so  that  the  subscriber  can  call  the  exchange,  and  so  that 
the  exchange  can  notify  the  subscriber.  Similarly  the  conversational 
function  must  be  so  organized  that  the  subscriber  can  talk  to  other 
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parties,  and  so  that  he  may  receive  conversation  from  others.  There- 
fore, there  are  four  grand  divisions  of  sub-station  apparatus : 

1.  The  Apparatus  for  Receiving  Signals. 

2.  The  Apparatus  for  Sending  Signals. 

3.  The  Apparatus  for  Receiving  Conversation. 

4.  The  Apparatus  for  Transmitting  Conversation. 
Subordinate   to   this   general   classification   come   the   subdivisions 

comprising  the  various  methods  used  for  the  assemblage  of  sub- 
station apparatus,  the  wiring  of  the  subscribers'  premises,  and  such 
auxiliary  apparatus  as  protective  appliances,  message  meters,  coin 
boxes  and  the  like,  the  types  of  batteries  to  be  used  in  local  battery 
sub-stations,  induction  coils,  etc.,  and  finally  the  various  general 
modifications  necessitated  by  party  line  service. 

It  is  now  proposed  to  take  up  each  one  of  these  parts  and  examine 
what  appears  to  be  the  best  current  practice  in  the  construction  of 
sub-stations,  and  the  lines  along  which  development  seems  likely  to 
take  place.  The  history  of  the  telephone,  and  the  theory  of  the 
interconvertibility  of  sound  and  electricity  will  only  be  touched  upon 
collaterally  in  so  far  as  it  may  be  wise  to  the  complete  development 
of  the  subject,  while  for  further  information  on  these  very  inter- 
esting and  important  subjects  the  reader  is  referred  to  the  many 
excellent  treatises  extant,  in  which  they  are  fully  developed. 

THE   RECEIVER. 

The  history  of  the  human  race  is  a  record  of  a  step-by-stcp 
progress.  No  Venus,  excepting  in  the  annals  of  mythology,  is  horn 
of  the  sea  foam  in  the  full  panoply  of  beauty,  but  each  child  slowly 
passes  through  the  repulsiveness  of  adolescence,  and  develops  into 
the  attractiveness  of  maturity.  To  this  rule  of  progress  even  the 
most  wonderful  inventions  are  no  exception.  They  never  burst  in 
full  glory  upon  the  startled  horizon  of  humanity,  but  from  small 
beginnings  develop  gradually  to  most  marvelous  proportions,  and 
it  is  only  a  retrospective  consideration  that  reveals  them  in  their  true 
bearing,  while  the  perspective  of  the  past  causes  astonishment  at  the 


seenung  rapidity  of  development.  Under  this  great  law  of  progress 
the  telephone  has  evolved,  and  from  an  historic  standpoint  it  is 
convenient  to  commence  a  consideration  of  the  sub-station  with  the 
examination  of  the  receiver,  for  in  point  of  time  it  is  the  foundation 
of  telephony. 

Working  in  conjunction  with  his  father.  Prof.  Alexander  Graham 
Hell  had,  many  years  prior  to  1875,  been  carrying  on  experiments 
to  perfect  some  kind  of  apparatus  to  teach  the  deaf  to  speak,  by 
imparting  to  them  a  notion  of  sound,  or  rather  an  idea  of  the  use 
of  the  vocal  organs,  through  other  nervous  channels  than  those  of 
the  ear.  Through  these  studies  he  was  led  to  consider  the  possibility 
of  the   electrical    transmission   of   sound.      Many   e.xperiments   were 
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tried  with  all  kinds  of  vibrating  circuit-breakers,  which  w'ere  at- 
tended with  as  little  success  as  the  similar  efforts  of  earlier  workers 
in  this  field.  Finally,  following  an  idea  suggested  by  an  apparatus 
built  by  Helmholtz  for  the  artificial  production  of  vowel  sounds. 
Prof.  Bell  devised  an  apparatus  illustrated  in  Fig.  I.  A  series  of 
reeds,  H,  are  secured  to  a  frame,  N,  and  are  placed  in  close  prox- 
imity to  the  poles  of  a  magnet,  E,  surrounded  by  a  coil  of  wire, 
the  end  of  which  extends  to  a  precisely  similar  apparatus  located  at 
a  distance.  When  any  one  of  the  reeds  at  the  sending  station  was 
vibrated  mechanically,  the  corresponding  reed  at  the  receiving  station 
was  sent  in  motion,  and  emitted  a  sound  of  the  same  pitch  as  the 
original  one.  If  several  of  the  reeds  at  the  sending  station  were 
simultaneously  vibrated  a  composite  sound  issued  from  the  receiver. 
While  the  device  shown  in  Fig.  I  bears  little  resemblance  to  the 
modern  receiver,  it  is  very  evident  that  steel  reeds,  the  magnet,  coil 
of  wire  and  line  embraced  all  the  elements  of  the  modern  receiver, 
and  the  instrument  could  certainly  sing  if  not  talk. 

This  harp-like  affair  was  far  too  complicated  to  be  of  value.  Per- 
ceiving this,  the  inventor  strove  to  simplify,  and  on  February  14, 
1876,  filed  a  patent  application  for  an  apparatus  shown  diagrammati- 
cally  in  Fig.  2,  which  is  a  reproduction  of  Fig.  7  of  the  famous  Bell 
patent  of  March  7,  1876.  At  the  sending  station  there  is  a  funnel.  A, 
to  receive  the  sound  waves,  the  small  end  of  which  was  closed  by 
a  diaphragm,  a,  of  gold  beater's  skin.  The  center  of  this  was 
connected  to  a  swinging  iron  armature,  c,  set  in  front  of  an  electro- 
magnet, b,  while  a  battery,  line  and  similar  receiving  station  com- 
pleted the  outfit.  For  the  first  time  this  patent  clearly  and  broadly 
describes  the  office  of  the  moving  armature,  c,  to  vary  the  magnetic 
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field  in  which  it  hangs,  and  thus  originate  an  undulatory  current  in 
the  line  in  distinction  from  the  pulsating  impulses  of  a  circuit-break- 
ing apparatus,  though  the  model  shown  in  Fig.  2  was  still  defective 
ami  failed  to  give  good  articulation  by  reason  of  the  contact  at  c. 
The  final  solution  of  the  problem  was  achieved  in  the  instrument 
shown  in  section  in  Fig.  3.  An  electromagnet,  H.  was  mounted  on 
a  baseboard,  F,  the  circuit  being  extended  to  the  binding  posts.  In 
front  of  the  magnet  a  funnel  was  placed  over  the  end  of  which, 
set  directly  in  front  of  the  magnet  a  piece  of  gold  beater's  skin  was 
stretched.     In  the  center  of  the  diaphragm  thus  formed  a  small  piece 
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ii(  M>lt  iron.  ./,  «;i>  ii'iiuiiii'il,  CKiicrntncullx  wiili  ilu-  pole  of  llic 
magtirt.  In  thi>i  drvici'  onr  rrooKiii/c*  ut  a  glaiuc  .ill  tin-  eirniriiis 
of  «lic  most  niotlt-ni  icU'iilioiiu'  r«itiviT,  uiul  bilwciii  llu  hand  tele- 
phone of  190.)  and  the  model  of  |K7(>,  there  is  no  fuiiction.il  ch;iiiK> . 
the  only  modilication  being  in  ineeliimical  details. 

To  even  casually  review  the  long,  bitter  and  much-to-br  deplored 
legal  controversies  as  to  priority  of  invention  that  at  once  arose 
between  Uell  and  a  host  of  would-be  inventors,  who,  seeing  that  the 
problem  of  the  electrical  tranMiiission  of  speech  was  solved,  imme- 
diately ilesireil  eillu-r  a  share  in  the  glory  or  to  enviously  destroy 
the  deserved  triluite  paid  to  another,  is  entirely  foreign  to  these  para- 
graphs. Unfailingly  have  the  liighcst  legal  tribunals  accorded  to 
Frof.  Hell  the  full  credit  of  the  undulatory  transmission  of  sound, 
and  from  such  a  verdict  it  is  only  the  malicious  that  would  even 
desire  an  appeal. 

.•\t  the  Philadelphia  Centennial  ol  ';()  Mill  exhibitcil  other  models, 
shown  in  Fig.  4.  one  with  a  double-pole  magnet,  and  one  in  which 
the  diaphragm  is  placed  hori/onlally  on  a  magnet  supported  on  a 
base.  To  substitute  a  permanent  magnet  carrying  a  small  wire 
coil  for  the  electromagnet  of  the  early  types,  and  a  thin  iron  dia- 
phragm for  the  fragile  gold  beater's  skin,  is  a  bit  of  good  mechanics, 
scarcely  more,  for  the  fundamental  operation  of  the  instrument  re- 
mains unchanged.  Such  is  the  history  of  the  birth  of  the  teleplionc. 
for  from  these  instruments  haj;  the  entire  art  descended. 

Consider  now  a  little  the  theory  of  operation.     Fig.  5  is  a  diagram- 
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niatic  representation  of  a  pair  of  magnetic  telephones  connected  for 
conversation.  Each  instrument  consists  of  a  bar  magnet,  N  S,  on 
one  end  of  which  is  a  coil  of  wire,  H.  In  front  of  the  magnet  is 
a  thin  iron  diaphragm.  These,  then,  the  magnet,  the  wire  coil  and 
diaphragm,  are  the  vital,  and  the  only  vital  organs  of  the  telephone 
receiver,  though  obviously  there  must  be  some  kind  of  mechanical 
support  to  retain  them  in  the  relative  positions  shown  in  the  sketch, 
and  this  support  it  will  be  found  plays  no  unimportant  roll  in  the 
successful  operation  of  the  receiver. 

If  any  sound,  articulate  or  otherwise,  be  produced  in  the  vicinity 
of  the  diaphragm,  the  sound  waves  will  impinge  on  the  plate,  and 
as  this  is  thin  and  elastic,  the  impact  of  the  waves  will  cause  it  to 
vibrate  each  excursion  of  the  moving  plate  very  closely,  though 
not  exactly  resembling  the  sound  w-ave  that  produced  it.  As  the 
diaphragm  is  placed  close  to  the  magnet,  N  S,  it  is  in  a  strong  mag- 
netic field,  and  thereby  is  magnetized.  Experiment  shows  that  any 
relative  motion  of  magnets  in  close  proximity  to  each  other,  dis- 
turbs and  changes  the  magnetic  field  existing  between  them,  and 
experiment  also  teaches  that  a  coil  of  wire  placed  in  a  varying  mag- 
netic field  becomes  the  seat  of  an  e.m.f.  that  is  proportional  to  the 
rate  at  which  the  magnetic  field  is  changing.  The  magnetized  dia- 
phragm is  moving  synchronously  with  the   sound   waves  that  excite 


its  iiioiioii.  Ill  lilt  ilic  iii:iKiit-li(  lii'ld  III  which  the  coil  ol  win-,  II,  is 
placed  is  similurly  ilisliirbrd,  and  an  e.ni.f.  corieHpondiiigly  changiiiK. 
and  proportional  to  ilic  rate  of  iliangc  in  the  magnetic  field  is  set  up 
in  the  coll.  Suppose  from  the  ends  of  coil  //  a  circuit  either  by 
two  wires,  or  by  one  insulated  conductor  and  ground  be  complilrd 
lo  anolhtr  precisely  similar  apparatus.  The  varying  e.ni.fs  cxciied 
in  the  coil,  //,  will  cause  undulatory  ciirreiils  of  electricity  to  travi-rsc 
the  circuit  in  which  the  coil  of  the  second  telephone  is  included. 
Kxperiment  leaches  that  the  magnetism  of  a  bar  magnet  siirroumled 
by  a  coil  of  wire  c.irrying  a  current  is  changed  approximatcl.\  in 
proportion  to  the  current  passing;  therefore,  ilie  magnetism  of  the 
second  magnet  will  ebb  and  How  with  the  undulations  of  the  ciirieiil 
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ill  the  line  wire.  The  diaphragm  of  the  second  telephone  being  111  a 
similar  magnetic  field  to  that  of  the  first  one,  is  under  a  tension  pro- 
duced by  the  i)ull  of  the  magnet.  -As  this  field  is  alternately  weak- 
ened and  strengthened  by  the  reactions  of  the  current  in  the  coil,  the 
stress  on  the  diaphragm  rises  and  falls,  and  with  this  flux  and  reflux 
obeying  the  laws  of  its  own  elasticity  the  diaphragm  swings  to  and 
fro,  repeating  with  wonderful,  though  not  with  ab'-olute  fidelity  in 
shape,  but  displaced  a  whole  period  in  time,  the  motions  of  the  dia- 
phragm, 7".  As  the  second  diaphragm  swings  to  and  fro  it  carves 
the  air  into  sound  waves,  and  thus  the  second  telepln)ne  faithfully 
reproduces  what  is  spoken  into  the  first  one.  This  most  remarkable 
and  interesting  cycle  is  one  of  the  most  convincing  demonstrations 
of  the  law  of  conservation  of  energy  and  may  be  recapitulated  as 
follows : 

1.  Sound  waves  impinge  on  the  first  diaphragm  and  set  it  vi-. 
brating. 

2.  The  moving  iron  causes  changes  in  the  magnetic  field. 

3.  The  field  changes  excite  undulatory  e.m.fs  in  the  wire  coil  of 
the  first  telephone. 

4.  These  e.m.fs  produce  currents  between  the  two  instruments. 

5.  These  currents  cause  corresponding  changes  in  the  magnetic 
field  of  the  second  telephone. 

6.  These  field  changes  set  the  second  diaphragm  vibrating. 

7.  The  vibrations  of  this  diaphragm  initiate  air  sound  waves  sim- 
ilar to  the  original  ones. 

Prior  to  Bell's  researches  much  time  and  many  experiments  had 
been  spent  on  an  endeavor  to  transmit  speech  electrically.  But  all 
of  the  various  pieces  of  apparatus  devised  were  based  on  the  plan 
of  completely  opening  and  closing  a  transmitting  circuit  with  each 
sound  wave;  vide,  the  famous  apparatus  of  Reiss,  invented  in  1861, 
which  differed  from  Bell's  only  in  this  one  very  important  particular. 
The  Reiss  telephone  had  a  vibrating  diaphragm  armed  with  a  plat- 
inum point  that  opened  and  closed  a  battery  circuit  w  ith  every  pulsa- 
tion. The  line  current  from  such  an  instrument  would  be  repre- 
sented by  a  diagram  like  A.  Fig.  6,  for  with  a  make-and-break  in- 
strument, the  current  will  be  zero  when  the  contact  is  open,  and  its 
full  value  immediately  it  is  closed;  there  are  no  other  conceivable 


FIG.  6. — DIAGRAM  OF  PULSATING  AND  UNDULATING   CURRENTS. 

values.  Such  an  apparatus  can  repeat  a  simple  sound  that  consists 
of  only  one  set  of  waves,  like  the  note  of  an  organ  pipe,  or  that  of 
a  whistle.  As  there  is  only  one  contact  it  is  obviously  impossible  for 
it  to  do  more.  But  in  the  voice  there  are  coincidently  many  vibra- 
tions varying  both  in  number  or  pitch,  and  in  amplitude  or  loudness. 
Such  complexity  a  simple  make-and-break  cannot  repeat.  In  a 
diaphragm  free  to  vibrate  in  a  magnetic  field  the  limitations  of  the 
make-and-break  are  removed,  and  such  an  apparatus  causes  a  current 
that  may  be  represented  by  B,  Fig.  6.  Here  there  is  a  delicacy  ob- 
tained capable  of  reproducing  all  of  the  infinite  gradations  of  vocal 
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utterances.  In  1875-6  very  little  was  kiiouii  of  magnetic  fields  and 
the  intimate  reaction  of  current  and  field.  So  all  the  more  credit  is 
due  to  Prof.  Bell  for  the  contrivance  of  an  apparatus  which  depended 
on  undulatory  currents  without  which  complex  speech  cannot  be 
reproduced,  and  the  courts  have  always  held  Bell's  invention  to 
consist  in  the  undulatory  current,  or  rather  its  electro-mechanical 
production  and  utilization  in  the  transmission  of  speech. 

An  examination  of  the  sound  waves  emitted  by  the  voice  in  speak- 
ing shows  them  to  consist  of  a  basic  or  fundamental  tone,  relatively 
low  in  pitch,  but  of  great  amplitude  or  loudness,  on  which  are  super- 
imposed a  large  number  of  harmonics  or  over-tones,  that  consist  of 
vibrations  two,  three  or  four  times  as  rapid;  all  correspondingly 
higher  in  pitch,  and  of  small  amplitude. 

It  is  the  presence  of  these  over-tones,  and  the  relative  proportion 
and  intensity  of  each  one  that  endo\v.i  different  voices  with  their 
distinguishing  properties,  and  enables  one  to  infallibly  recognize  the 
tone  of  a  friend.  As  the  quality  of  the  voice  depends  in  each  case 
on  the  relation  between  the  fundamental  and  each  of  the  many  over- 
tones, it  is  essential,  in  any  speech  transmission,  that  this  ratio  should 
be  most  exactly  preserved.  If  the  short  harmonic  waves  were  trans- 
mitted faster  than  the  fundamental,  speech  would  presently  become 
unintelligible,  for  a  portion  of  one  word  would  thrust  itself  into 
the  middle  of  the  preceding  one.  There  is,  however,  little  to  be 
feared  from  this  contingency,  for  while  there  is  a  perfectly  measurable 
and  accurately  known  amount  of  time  consumed  in  the  transmission 
of  every  telephone  wave,  each  portion  of  every  word,  of  every  syllable. 


FIG.    7. — SINGLE-POLE  BELL  RECEIVER. 

of  every  letter,  is  equally  retarded,  and  though  all  are  delayed,  the 
ratio  of  delay  for  each  is  constant. 

The  mental  impression  produced  by  any  sound  depends  on  the 
number  of  vibrations  per  second  (the  pitch)  and  the  square  of  the 
amplitude,  or  distance  through  which  the  wave  rises  and  falls.  It 
is  for  this  reason  that  a  high,  shrill  voice  attracts  more  attention 
than  a  deep  tone.  A  change  in  the  amplitude  (which  varies  the 
loudness)  does  not  alter  the  pitch,  but  it  does  produce  a  very  great 
change  in  the  metal  impression  produced  by  the  sound.  If  the 
amplitude  of  all  the  waves  of  a  composite  sound  like  the  voice  be  uni- 
formly changed,  the  ear  at  once  knows  that  the  sound  is  more  or  less 
loud,  but  is  equally  sure  that  its  distinctive  quality  is  unchanged. 
If  on  the  contrary  the  waves  of  some  of  the  harmonics  are  reduced 
more  than  others  the  sound  entirely  loses  its  characteristics,  and  the 
ear  fails  to  recognize  its  source.  Therefore,  in  telephonic  trans- 
mission the  relative  amfUtude  of  all  waves  must  be  exactly  repro- 
duced or  speech  will  be  unintelligible.  It  is  perfectly  legitimate  to 
reduce  within  certain  limits  the  amplitude  of  all  waves  and  thus 
equally  decrease  loudness.  But  to  change  some  waves  more  than 
others  is  to  destroy  characteristic  quality.  Unfortunately  this  is 
exactly  what  does  occur,  and  moreover  this  distortion  takes  place 
not  only  in  the  receiver,  but  also  in  the  line  and  the  transmitter, 
and  in  an  endeavor  to  eliminate  this  distortion,  much  investigation  has 
been  spent,  with  as  yet  but  very  partial  success. 

As  the  receiver  is  now  used  in  telephony,  its  function  consists  in 
taking  from  line  the  undulatory  waves  of  electricity  impressed  thereon 
by  the  transmitter,  causing  them  to  vary  the  field  of  a  permanent 


magnet  in  which  a  diaphragm  is  suspended  capable  of  vibrating  with 
the  field  changes.  Ceteris  paribus,  that  receiver  is  the  best  whose 
electric,  magnetic  and  acoustic  properties  are  such  that  the  sound 
waves  emitted  by  the  diaphragm  correspond  most  closely  in  ampli- 
tude, shape  and  energy  to  the  electric  pulsation  of  the  line,  and  the 
three  organs  of  the  receiver,  the  coil,  magnet  and  diaphragm  must 
be  so  planned  in  relation  to  each  other  as  to  secure  this  result. 

Unfortunately,  systematic  investigations  of  the  principles  of  the 
receiver  designed  from  such  a  point  of  view  are  very  meagre.  In 
America,  the  most  extensive  studies  are  those  undertaken  at  the 
Massachusetts  Institute  of  Technology  by  Messrs.  Cross,  Williams, 
Hayes,  Mansfield  and  Phillips  and  reported  in  the  proceedings  of 
the  American  Academy  of  Sciences. '  A  somewhat  similar  study 
was  undertaken  by  Mcrcadier"  in  1889.  Other  limited  investigations 
have  been  made  by  Blake,  Salet  °,  Frohlich'  and  Franke  ° 


!  lU.  8. — SECTION  OF  BELL  RECEIVER, 

Aside  from  tkese  investigations  there  seems  to  have  been  little 
attempt  to  formulate  a  scientific  receiver  design.  For  a  long  time 
the  American  Bell  adhered  to  the  single-pole  type,  a  dimension 
drawing  of  which  appears  in  Fig.  7  and  a  photograph  of  a  section  in 
Fig.  8.  Several  years  ago  this  company  commenced  to  use  the 
bi-polar  design,  shown  in  Fig.  9,  which  has  proved  itself  so  decidedly 
superior  to  single-pole  that  the  latter  has  nearly  disappeared.  The 
American  Bell  has  always  been  exceedingly  averse  to  the  diffusion 
of  telephonic  investigations  of  any  description,  so  it  is  not  surprising 
that  there  is  little  information  extant  as  to  the  construction  of  this- 
receiver. 

The  Bell  receiver  was,  and  is  by  no  means  perfect,  and  owing  toi 
excessive  conservatism,  it  has  changed  little  since  the  bi-polar  type 
was  adopted.  The  younger  companies  have  been  mor'-  flexible  and 
quicker  to  profit  by  experience,  and  there  are  manv  ]n.!e])endent  re- 
ceivers that  are  far  superior  to  the  Bell  in  mec'.anical  design,  and 
several  in  which  both  the  mechanical  design  and  shop  oecution  are 
far  better,  but  in  electric,  magnetic  and  accoustic  properties,  the  In- 
dependent instruments  are  less  successful,  for  there  are  few  receivers 
that  talk  as  well  as  those  of  the  American  Bell,  and  only  two  or 
three  that  can  be  said  to  be  perceptibly  superior.  The  Independent 
Companies  have  been  so  occupied  in  catching  up  to  telephone  busi- 
ness that  they  have  had  little  time  for  systematic  study  along 
scientific  lines,  but  the  time  is  now  ripe  for  an  investigation  of  the 
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FIG.  9. — BIPOLAR  RECEIVER. 


principles  of  receiver  design.  Competition  is  slowly  but  surely 
awarding  business  to  those  who  do  it  best,  and  he  who  is  sufficiently 
altruistic  to  do  some  missionary  work  in  this  field  will  surely  reap 
a  reward. 


^  See  proceedings  of  American  Academy  of  Sciences,  Vol.  for  1888,  Page  113; 
Vol.  for  1890,  Page  233;  Vol.  for  1892,  Page  93;  Vol.  for  1893,  Page  234. 

'  Sec  Comptes  Rendus,  Vol.  cviii.  Pages  735,  797.  1889;  Vol.  cxii,  Pqge  96. 
1 891;   Vol.  .xcv.   Page   178.      1882. 

'See   La  Lumiere    Elcctrique,  Vol.   xxv.  Page   180.      1887. 

*  See  Eleklroteclinische  Zeitschrift.Vol.    xl.  Page  228.     1890. 

"  See  Journal  Society  of  Tel.   Eng.,  Vol.  vii.  Page  247.     1878. 
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rdcphone  Development  in  ilic  Pliilippincs. 

SINCK  llic  siiccfsslul  cslablishiiiciU  ot  iclciihoiic  ■.yslciiiH  in 
Mnnilii  and  suburbs,  tlicrc  lias  been  considerable  demand  for 
the  inlroduction  of  like  systems  in  places  like  lloilo,  Cebu, 
/.ambouMgx  and  places  of  ei|ual  nnporluuce  in  the  I'liilippinc  Islands. 
Tlie  Signal  Corps  of  the  United  Stales  .\rniy  lias  done  a  wimderful 
work  towards  this  problem  by  introducing  government  telephone 
lines  at  many  points,  but  these  of  course  are  for  the  use  of  the 
military.  Commercial  concerns  and  individuals  have  the  use  of 
these  military  lines  only  as  a  matter  of  accommodation.  The  busi- 
ness  men    of   the    important    islands   and    cities    want    lines    put    in 


FIG.    1.— CROSS    ARM. 

specially  to  conduct  the  business  of  the  localities.  Take  for  example 
lloilo,  where  the  business  men  have  been  taking  steps  towards  getting 
a  telcplione  line  in  for  months  past,  there  are  some  30,000  inhabitants, 
n^aking  it  the  second  largest  city  in  the  islands.  At  present  the 
"Muchachos,"  or  native  servants,  arc  employed  to  run  with  notes 
and  messages,  but  these  people  are  exceedingly  slow.  Adjoining 
lloilo  are  Jaro  and  Moro,  and  considerable  capital  is  represented  in 
these  places.  The  writer  remained  several  weeks  in  Jaro  and  be- 
came satisfied  that  subscribers  enough  could  be  obtained  in  this  one 
place  to  start  a  line  with  an  abundance  of  capital.  In  fact  there  are 
prospective  investors  in  all  of  these  places. 

The  Spanish  had  their  lines  of  telegraph  and  telephones  established 
in  the  leading  commercial  centers,  and  the  natives  were  often  em 
ployed  to  do  the  work  on  the  line  and  in  caring  for  the  instruments. 
The  writer  found  that  the  native  lacked  ingenuity  in  this  line  of 
operation,  and  does  not  seem  capable  of  making  repairs  so  skilfully 
as  the  American  lineman.  To  give  the  reader  an  idea  of  the  pattern 
of  one  of  the  native  poles,  cross  arms  and  fittings,  Fig.  i  is  presented. 
The  pole  is  usually  a  cocoanut  trunk.  These  poles  can  be  cut  the 
required  length,  and  as  they  are  without  branches  except  at  the 
top.  the  work  of  preparing  them   for  use  is  light.     A  pole  can  he 


FIGS.   2,   3    .\ND  4. — WIRE  JOINTS. 

got  ready  very  quickly  after  it  is  felled.  Then  a  hole  is  gouged 
through  with  crude  native  tools  and  the  bamboo  cross  arm  inserted 
as  shown.  The  insulators  in  these  arms  are  usually  out  of  line, 
broken  off,  or  otherwise  disordered. 

The  native  linemen  have  but  very  few  tools  with  which  to  work, 
which  often  accounts  for  the  poor  work  done  by  them.  It  may 
interest  readers  to  notice  the  system  of  making  unions  of  ends  of 
wire  as  employed  by  the  native  lineman  as  taught,  undoubtedly,  by 
the  Spanish.  The  writer  saw  that  one  lineman,  in  endeavoring  to 
make  a  simple  joint  of  two  pieces  of  the  line  had  laboriously  ham- 


mered out  the  stubs,  as  shown  in  Fig.  J,  until  disks  were  formed. 
I  lirn  he  slowly  and  carefully  used  hiit  hand  drill  to  make  the  hole 
ihrough  these  ll.iitcnrd  ends.  Then  he  placed  one  above  the  other 
and  inserted  the  bit  of  wire,  as  in  Fig.  3.  This  made  a  union  An- 
other form  tluy  use  consists  in  boring  several  holes  throuKh  the 
•<ides  and  inserting  a  |)in  in  each,  a.s  in  Fig  4.  The  native  liiicnien 
.ire  not  liberally  furnished  with  any  of  the  metallic  or  g\:inn  or 
other  parts  of  the  apparatus  used  in  the  line  work.  It  seems  to 
have  In-cn  the  ciisloni  to  start  a  line  in  operation  :ind  then  the  ciigi- 
neers  would  leave  it.  and  not  an  extra  part  of  any  sort  would  be 
provided.  Conse(|ueiilly,  one  sees  old  bottles  used  for  insulators, 
and  all   sorts  of   metal   devices   employed   in   one   way  and   another. 
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IIG.    5. —  .\I0I,1IIN(;    l-l,.\SK. 

In  one  place  the  natives  employed  at  line  work  possessed  a  device 
for  casting  metals  into  required  form,  such  as  is  shown  in  Fig.  5. 
The  affair  is  an  old  Spanish  molding  flask,  with  gate  and  runner 
to  receive  and  carry  the  metal  to  the  molds,  as  represented.  This 
device  the  natives  used  in  varied  form  by  molding  the  sand  to  the 
needed  pattern  desired  to  cast. 

The  types  of  poles  used  in  the  Philippine  Islands,  both  for  the 
telephone  service  and  tclc^aph  are  notable  curiosities.  Fig.  6  shows 
the  cocoanut  style  of  pole,  previously  mentioned.  It  will  be  noticed 
that  there  are  notches  cut  into  the  sides.  These  form  the  steps  by 
which  the  native  lineman  ascends  and  descends  the  pole  at  will. 
He  is  barefooted  and  can  go  up  and  down  the  pole  very  easily,  even 
when  carrying  tools  and  equipments  on  his  shoulders.    The  cocoainit 


FIGS.  6,  7,   8  AND  9. — TYPES  OF  POLES. 

wood  seems  to  stand  the  climatic  and  noxious  influences  of  the  ant- 
filled  earth  well.  Unless  the  ants  conclude  to  nest  in  the  wood,  the 
trunk  will  last  for  years. 

The  common  bamboo  type  of  pole  is  exhibited  in  Fig.  7.  It  is  a 
very  convenient  pole,  readily  obtained  along  the  route,  and  always 
strong,  reliable  and  straight.  For  permanent  service,  however,  the 
bamboo  pole  is  not  used.  It  is  suitable  for  a  temporary  line,  say 
for  six  months  or  a  year.  After  that  the  poles  usually  weaken  and 
fall.  There  is  a  system  of  binding  up  a  series  of  small  diameter, 
but   lengthy  pieces   of   bamboo   employed,    as   illustrated   in    Fig.   8, 
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which  is  considered  effective.  The  natives  collect  the  required  lot 
of  bamboo  together  and  bind  it  up,  with  cordage,  as  shown,  resulting 
in  a  substantial  combination.  Another  form  is  illustrated  in  Fig.  g, 
consisting  of  four  or  five  separate  pieces  of  boards  joined  with  wood 


Telephone  Service  in  New  Yorii  Hotels. 


Ik..     10. — TKI.KPHDN'E    OFFUK    SIGN. 

pegs.  The  cross  arm  is  inserted  through  the  lop.  Sometimes,  to 
add  to  the  strength  of  the  pole,  a  piece  of  bamboo  is  extended  along 
the  sides,  and  secured  with  bamboo  fastenings.  The  native  is  not 
without  the  sign  indicating  the  office  of  the  telephone  system,  and 
this   sign   is   in   varied   languages  or   separate   signs   are  used,   each 


FlC.     !I. —  N.\T1VE   L1NF.MAN. 

with  its  appropriate  wording.  Fig.  10  is  one  of  the  artistic  inscrip- 
tions of  this  order.  The  native  has  some  fantastic  ideas  concerning 
finishing  and  decorating  signs  and  he  applies  them  freely.  These  are 
some  of  the  ways  and  ideas  relating  to  the  old  style  and  the  new 
style  telephone  systems  as  observed  in  the  different  portions  of  the 


FIG.    12. — AMERICAN    CAMP   WITH    DOUBLE   POLES. 

Philippine  Islands.  Where  the  line  is  operated  exclusively  by  Amer- 
icans, you  even  then  see  the  handiwork  of  the  native,  because  as  a 
rule  the  native  is  the  handiest  and  cheapest  man  available  for  this 
line  (if  work. 


Dutch  Cable  at  Guam. 


Permission  will  be  granted  to  a  Dutch  cable  company  to  land  on 
the  Island  of  Guam  a  cable  from  Marshall  Island.  Guam  is  to  be  a 
relay  station  in  the  transpacific  cable.  There  was  some  objection 
to  the  first  application  of  the  Dutch  company  on  account  of  the 
position  desired  for  its  cable  office.  The  cable  from  Marshall  Island 
to  Guam  will  probably  be  laid  before  the  transpacific  cable  is  com- 
pleted, and  the  Navy  Department  will  in  a  short  time  be  able,  by 
using  the  German  cables  in  the  South  Seas,  to  send  orders  by  tele- 
graph to  the  naval  Governor  of  Guam,  at  Agana,  which  is  now 
connected  with  other  ports  only  by  steamer.  By  ne.\t  September  it 
is  expected  that  there  will  be  communication  with  Guam  by  the 
all-.\merican   cable  of  the  Commercial   Pacific  Cable  Company. 


In  recent  articles  in  these  pages  on  the  development  of  telephony 
in  New  York  City,  attention  has  been  directed  to  the  remarkable 
growth  of  the  art  in  connection  with  private  exchanges  in  commercial 
offices  and  especially  in  hotels  and  apartment  houses  of  the  more 
important  class.  The  increase  in  the  use  of  the  telephone  in  New 
York  in  every  direction  has,  indeed,  been  remarkable,  but  doubtless 
the  feature  of  telephone  development  for  the  past  year,  which  stands 
out  most  prominently,  is  the  manner  in  which  the  service  has  been 
adopted  at  hotels.  Since  January  1st,  1902,  contracts  have  been  taken 
covering  a  complete  long-distance  telephone  service  for  every  room 
and  working  department  in  the  following  hotels: 

Name.  Number    of    telephones. 

Hotel    .Manhattan     678 

Hotel    Imperial    575 

Hotel    .\stor    550 

Plaza    Hotel     400 

Hotel   .St.    Regis 389 

Fifth    Avenue    Hotel    360 

.'Xnsonia   Hotel    360 

Holland    House    350 

Hotel    Victoria    300 

Marie  .\ntoinette   300 

Hotel    Marlborough    300 

.\stor  House    275 

Ruckingham    Hotel    1 84 

Hotel    Vendome     175 

Westminster   Hotel    170 

Hotel    Lorraine    160 

Hotel  Endicott    150 

Hotel    Empire V 150 

Wellington     145 

Hotel   Belleclairc    145 

Hotel    Collingwood    135 

Gregorgian     135 

Winsonia     130 

San   Remo  Hotel .;...,..■ 130 

Hotel    Martinique    , 1 28 

Hotel    Cadillac     120 

.'Mgonquin    Hotel 120 

Somerset    ....'.'... 1^5 

Lenori     ■- ; 114 

Seymour , ; 100 

Hotel    Lafayette-Brevoort 100 

Hotel  Grenoble   .' 1 00 

.And   forty   others  ranging   from   50   to    too   stations. 

Except  in  cases  where  the  hotels  are  not  yet  completed  or  opened 
for  business,  the  service  has  been  established  and  the  manner- in 
which  it  is  used  by  the  hotel  guests  from  their  rooms  shows  the 
very   great   favor   with   whicii   it   has  been   received.     The  traffic  in 
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nearly  every  case  has  exceeded  the  original  estimate ;  in  some  cases 
it  has  been  necessary  to  increase  the  number  of  central  office  trunks. 
In  planning  important  hotel  installations,  such  as  those  above  men- 
tioned, a  study  of  the  situation  is  made  by  the  Traffic  Department 
of  the  New  York  Telephone  Company,  and  switchboard  equipment 
is  installed  in  accordance  with  the  estimates  made  by  that  depart- 
ment. The  total  switchboard  equipment  designed  to  cover  the 
thirty-two  hotels  mentioned  above  covers  eighty-seven  operator's 
positions;  the  ultiinate  capacity  is  for  13,500  lines  and  the  number 
of  central  office  trunks  contracted  for  is  320.  We  illustrate  herewith 
the  switchboard  installed  at  the  Hotel  Iinperial  to  take  care  of  the 
equipment  of  no  fewer  than  575  telephones  furnished  there. 
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C'orrosion  by   lilccirolysis. 

Ar  the  iiiiTliiiK  l.isi  ui'ck  of  the  .Xnicricati  l'.lciit.)chciiiu;il 
Socii'ty,  Mr.  A.  A.  Kiiiidiiun,  in  a  paper  rntiili-d  "OirrDsum 
of  Mftals  hy  I'lU-i-iroly.sis,"  consiiicrc-d  the  siihjfct  iiiKlrr 
the  hcail.s  i)f  KJi'vnnic  actimi  hetwecii  dissimilar  im-lals,  and  «lc- 
striictivc  ffTtcts  of  railway  current  oil  subterraneous  niitals.  Of 
the  part  of  tin-  p.iper  under  tiic  second  lie;ul  we  n'\<"  •'"  ahslraet 
below. 

A  brief  hi>torii-:il  resume  was  liiveu  as  to  the  result-,  ol  souie 
.surveys  and  tests  made  during  the  i)ast  few  years  in  the  City  of  New 
York.  In  the  spring  of  1897  Mr.  Knudson  discovered,  while  making 
an  electrical  survey  in  Manhattan  in  behalf  of  one  of  the  railway 
companies,  that  a  portion  of  the  return  railway  currents  gener.ilcd 
at  the  Kent  .\venue  I'ower  Station  in  Brooklyn,  E.  \).,  passed  over 
the  New  York  and  Brooklyn  Bridge  to  underground  pipes  in  Man- 
liattan.  At  that  lime  it  was  supposed  that  these  currents  took  the 
shortest  and  most  tlirect  path  through  these  pipes  hack  to  Brooklyn, 
taking  to  the  river  in  the  vicinity  of  Grand  Street,  about  opposite 
the  power  house,  which  is  locatetl  on  the  water  front  in  Brooklyn  at 
Kent  and  Division  .\venucs. 

In  October.  i8<)J<,  while  making  further  measurements  on  tin- 
bridge,  practically  the  same  electrical  conditions  were  found,  viz.: 
currents  from  Brooklyn  flowing  over  the  bridge  and  down  the 
pillars  in  Park  Row  which  support  the  terminal  structure  and  the 
elevated  railway  station,  and  from  them  to  water  and  gas  pipes  in 
the  street.  In  the  early  part  of  1899  Mr.  Charles  R.  Barnes,  elec- 
trical expert  for  the  New  York  State  Railway  Commis.sioners,  made 
at  their  direction  an  extended  snrvey  through  the  Borough  of  Man- 
hattan, and  found  the  electrical  conditions  at  the  bridge  and  other 
points  in  the  city  practically  the  same  as  we  found  them  in  1897 
and  1898. 

In  the  month  of  May,  u;o.>,  a  further  survey  was  iiiatle  in  this 
section  of  the  city,  for  the  purpose  of  ascertaining  if  currents  of 
electricity  flowed  through  underground  pipes,  what  direction  they 
were  taking,  and  their  identity  and  source.  It  was  discovered  that 
a  portion  of  the  Brooklyn  railway  currents  generated  at  the  Kent 
Avenue  power  station,  in  their  return  to  that  station  pass  over  the 
New  York  and  Brooklyn  Bridge  to  Manhattan,  thence  flow  through 
underground  pipes  as  far  north  as  Twenty-third  Street,  and  flow 
east  towards  the  river  through  pipes  in  streets  running  cast  and 
west,  and  also  retnrning  over  the  new  East  River  Bridge.  On  the 
Brooklyn  side  of  the  river  the  currents  were  found  to  be  leaving  the 
river,  and  passing  into  the  underground  pipes  as  far  north  as 
Greenpoint  at  about  opposite  Twenty-third  Street,  Manhattan,  thence 
flowing  south  to  their  starting  point,  the  power  station  in  Kent 
Avenue. 

One  means  of  identifying  this  trolley  current  was  by  a  test  during 
the  so-called  rush  hours  between  5  and  7  o'clock  in  the  evening,  at 
the  foot  of  Twenty-first  Street,  between  a  pipe  connecting  with  the 
gas  mains  and  the  river ;  the  rise  in  voltage  indicated  when  the  cars 
are  carrying  the  heaviest  load,  a  little  before  and  after  6  o'clock,  and 
the  falling  off  as  the  load  becomes  lighter.  The  maximum  voltage 
of  1,2  volts,  occurred  several  times  between  the  hours  of  5.30  and  6.30 
P.  M.  The  same  test  was  made  between  one  of  the  pillars  at  the 
Manhattan  terminus  of  the  bridge  and  a  water  pipe,  on  the  following 
evening,  where  the  maximum  difference  of  potential  was  3.6,  this 
also  at  the  same  time  as  the  previous  test. 

Potential  readings  through  the  streets  were  obtained  by  connections 
between  gas  posts  upon  the  gas  mains,  and  between  hydrants  on  the 
water  mains,  using  a  millivoltmeter.  A  higher  reading  instrument 
was  used  for  other  tests.  A  few  current  readings  were  made  upon 
pipes  found  exposed  in  the  subway  in  Elm  Street.  In  1902  5.9  amp. 
were  found  flowing  north  upon  a  12-in.  pipe  near  Grand  Street. 
This  year,  upon  a  20-in.  main  a  little  north  of  Canal  Street,  6  amp. 
were  found  flowing  north  :  this,  however,  is  only  a  portion  flowing 
north,  as  it  was  found  that  current  is  passing  through  the  metal  of 
the  subway  as  well.  One  point  of  contact  between  this  20-in.  main 
and  subway  metals  was  discovered  where  a  hub  of  the  main  rests 
against  a  girder  just  north  of  this  point.  On  the  other,  or  south  side 
of  Canal  Street,  no  reading  could  be  obtained,  the  cause  being  that 
this  main  came  to  a  dead  end  about  a  block  below ;  beyond  the  dead 
end  for  about  half  a  block  the  main  had  been  removed,  current,  there- 
fore, passing  north  from  the  bridge  by  way  of  the  metal  work  of 
the  subway;  thence  just  above  Canal  Street  6  amp.  of  it  is  trans- 
ferred to  the  20-in.  main  :  how  much  more  is  passing  through   the 


Hiibway  slriictiire  caniiol  br  il^cel'lninrd,  but  the  iiio>i  ol  this  s.iine 
current  no  doubt  tinds  lU  way  through  subway  metal.s  and  |)ipes  to 
.111(1  over  the  Mast  Kurr  Bridge,  while  u  smaller  amount  is  spread 
llirougli  the  pipes  uiiil  passi'>  by  way  of  the  iiver  lied  lo  the  power 
siatioii.  The  nia.Mmuin  readinK>  a  year  ago  between  a  hydrant  aii<l 
the  structure  v\ere  5,4  volts;  now  they  arc  6.5  volts  and  (>  volts  from 
the  gas  mains.  On  the  Brooklyn  side  the  test  a  year  ago  was  7. J 
volts,  the  direction  of  Mow  being  from  bridge  to  pipes;  this  year 
the  reading  was  only  0.5  volt.  The  reason  for  this  much  lower 
dilTereiice  of  potent  ion  than  last  year  on  the  Brooklyn  side  was  owing 
III  the  conditions  being  changed,  viz.,  a  6-in.  wrought-iron  pipe  is 
now  led  up  lo,  and  rests  upon,  the  steel  girders  of  the  roadway, 
making  a  fairly  good  connection  between  the  bridge  structure  aiitl 
the  water  piping  of  the  borough. 

This  pipe  supplies  the  engines  upon  the  roadway  with  water. 
.\  current  measurement  (using  the  "fall  oi  potential  method";  was 
taken  upon  that  portion  of  this  pipe  which  is  close  to  the  ground, 
and  a  maximum  flow  of  6<).5  amp.  was  found  passing  off  the  bridge 
through  this  medium  to  the  Brooklyn  mains.  This  current  flow  was 
determiiu-d  Liter  by  a  test  at  Columbia  College  upon  a  pipe  of  the 
same  si/.e.  This  current  found  entering  the  mains  in  Brooklyn  must 
again  leave  them  in  its  course  to  the  power  house,  and  it  is  well 
understood  that  at  such  points  where  the  current  passes  into  the 
.soil,  electrolytic  corrosion  of  the  iron  occurs. 

Furlher  tests  between  the  structure  and  pipes  in  Brooklyn  were 
as  follows :  About  one  block  from  the  river,  difference  of  potential, 
2  volts;  bridge  positive  to  mains.  Two  blocks  from  the  river,  2.5 
volts;  same  direction  of  current.  These  latter  tests  indicate  that  by 
no  means  all  of  the  current  which  passes  over  the  bridge  to  Brook- 
lyn, which  is  considerable,  passes  throng  the  6-in.  pipe,  that  is  but 
one  outlet;  other  outlets  arc  such  parts  of  the  metal  structure  as 
may  connect  with  the  earth,  where  the  resistance  is  sufl^ciently  low, 
and  at  such  places  corrosion  is  possible. 

The  new  bridge  is,  therefore,  taking  the  larger  portion  of  straying 
railway  current,  which  formerly  passed  through  the  underground 
pipes  in  Manhattan  to  the  north,  or  in  other  words  it  is  in  such  posi- 
tion that  it  invites  a  more  direct  return  path  for  these  currents  to 
flow  back  to  the  Brooklyn  power  station.  This  new  return  path 
will  continue  to  improve  as  a  conductor,  as  the  bridge  nears  com- 
pletion, when  more  current  will  be  diverted  in  this  direction,  unless 
.some  method  is  devised  to  control  it;  the  readings  taken  this  year 
were  made  after  the  roadway  had  been  joined,  which  may  account 
largely  for  the  increased  flow  indicated  over  last  year. 

It  has  been  known  for  some  years  that  pipes  in  the  Navy  Yard 
have  been  destroyed  from  time  to  time,  by  electrolysis,  evidence  of 
w hich  we  have  seen  in  a  number  of  samples  shown  us  during  recent 
visits.  Wires  have  been  run  from  a  central  station  connecting  with 
the  water  mains  at  different  points;  by  this  method  the  difference  of 
potential  can  be  taken  between  any  two  points  in  the  system,  and 
there  were  14  of  these  connections.  The  direction  of  the  railway 
currents  is  always  towards  the  power  station,  which  is  located  just 
across  the  channel  from  the  cob  dock.  The  most  of  the  pipes  which 
have  been  destroyed  were  in  the  cob  dock.  At  one  time  it  was 
feared  that  the  steamship  Columbia,  used  as  a  receiving  ship,  was 
being  damaged  on  account  of  being  in  line  of  these  currents,  but 
we  arc  reliably  informed  that  the  plates  of  this  ship  were  carefully 
examined  when  the  boat  was  recently  in  dry  dock,  and  no  action 
except  what  might  be  expected  from  sea  water  corrosion  was  dis- 
covered. The  difference  in  potential  now  between  points  on  the 
sides  of  the  yard  near  Flushing  Avenue  and  Navy  Street,  to  the 
point  nearest  the  power  station,  is  20  to  25  volts ;  formerly  it  was 
higher  than  that. 

The  railway  company  suggested  that  the  damage  caused,  and 
being  caused,  to  the  pipes  underground  was  not  due  to  their  currents, 
but  was  caused  by  the  Navy  Yard's  own  electric  light  and  power 
circuits,  which  is  of  large  capacity.  While  the  officials  were 
morally  certain  that  the  currents  causing  damage  were  from  the 
railway  power  station,  the  question  remained  uncertain  until  the  day 
of  the  late  President  McKinley's  funeral,  when  the  Kent  Avenue 
power  stations,  as  well  as  all  others  in  the  country  closed  down  for 
five  minutes. 

It  occurred  to  some  of  the  engineers  of  the  yard  that  it  would  be 
a  good  plan  to  make  a  few  tests  at  that  time,  and  while  the  lighting 
and  power  circuits  were  running,  and  the  railway  power  station 
closed  down,  this  was  done.  It  was  found  that  the  voltmeter  needles 
remained  at  zero  at  every  test  that  was  made,  proving  conclusively 
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that   the  currents  causing   tlie  damage  emanated   from   tlic   railway 
power  station. 

Several  water  and  gas  mains  have  burst  in  Brooklyn,  owing  ti> 
electrolysis.  An  8-in.  water  main  which  burst  in  Flushing  Avenue 
near  the  Navy  Yard  Hospital  grounds  July  14,  1899,  had  all  the 
•characteristics  of  electrolysis,  viz.,  the  soft  state  of  the  iron  in 
several  plates  which  was  reduced  to  a  condition  of  graphite,  easily 
shaved  with  a  pocket  knife.  The  voltmeter  readings  taken  from 
where  this  pipe  was  removed  showed  it  positive  to  the  rails ;  besides 
it  was  resting  in  wet  soil.  The  pipe  from  which  this  sample  was 
taken  was  of  the  Scotch  iron  make,  which  is  identified  by  the  bulging 
rings  found  on  every  length ;  they  are  from  3  to  4  in.  wide.  Sub- 
sequently to  the  bursting  of  this  main  at  this  point,  there  have  been 
three  other  failures  upon  the  same  pipe  in  this  street  within  short 
•distances  from  each  other.  Two  of  these  damaged  sections  were  in 
practically  the  same  condition  as  to  holes  and  soft  spots  as  the  i)ipr 
above  referred  to.  There  is  no  doubt,  therefore,  tliat  all  of  these- 
four  failures  were  caused  by  electrolysis. 

.\  few  years  ago  an  iinpression  prevailed  to  some  extent,  that  un- 
derground mains  in  Brooklyn  were  immune  from  electrolysis.  Some 
gave  as  a  reason  that,  as  many  of  the  mains  were  made  of  Scotcli 
iron,  there  was  something  about  the  construction  of  that  metal 
which  resisted  the  effects  of  electrolytic  action.  Another  reason 
was  advanced  by  Prof.  Sheldon,  who  discovered  that  a  thin  "siliceous 
compound"  of  the  nature  of  glass  is  found  upon  the  surface  of  pipes, 
and  formed  there  during  the  process  of  casting,  which  is  the  "true 
cause  of  immunity"  as  that  material  is  an  insulator.  In  view  of 
the  fact  of  many  failures  of  pipes  in  Brooklyn  since  1899,  due  to 
electrolysis,  Mr.  Knudson  considers  that  neither  of  the  above  reasons 
as  to  immunity  will  stand.  Prof.  Sheldon  also  states  that  this  coating 
is  extremely  thin  and  contains  perforations.  Such  a  condition  is  a 
good  reason  for  an  earlier  rupture  of  a  main,  than  if  the  corrosion 
were  more  evenly  distributed  over  the  surface,  as  at  the  perforations 
or  spots  where  there  is  no  coating,  the  action  would  naturally  localize, 
and  the  iron  be  penetrated  more  rapidly. 

In  the  large  majority  of  electrolytic  effects  upon  cast-iron  mains, 
those  spots  that  are  longer  one  way  than  another,  very  frequently 
take  a  position  at  right  angles  to  the  length  of  the  pipe.  These 
lengths  of  pipe  while  being  handled  are  often  rolled  over  other 
lengths  or  hard  surfaces,  and  this  may  cause  a  removal  of  the 
coating  spoken  of  at  such  spots,  and  the  consequent  localizing  of 
electrolytic  action,  which  follows  the  line  of  the  bare  iron.  This 
is  a  suggestion  of  a  further  reason  that  such  coating  is  present, 
although  we  can  find  no  comfort  as  to  its  presence  being  a  remedy 
against  electrolysis,  but  rather  the  reverse.  On  a  chart  showing 
the  entire  siirface  of  a  12-ft.,  48-in.  main  taken  from  a  street  in 
another  city,  there  were  80  furrows  and  pittings,  caused  by  elec- 
trolysis. Of  the  80  which  showed  a  length  as  well  as  breadth,  all 
but  5  (which  were  quite  small)  were  transverse  with  the  length 
of  the  pipe.  One  was  over  2  ft.  long  and  5-i6ths  of  an  inch  at  its 
deepest  point.  Others  were  shorter  and  some  deeper,  the  deepest 
being  g-i6ths  of  an  inch. 

Our  view  of  the  case,  therefore,  is  that  electrolysis  has  been  getting 
in  its  work  upon  the  Brooklyn  mains  for  several  years.  If  the  action 
has  been  slower  than  in  other  cities  it  may  be  due  to  heavier  rails 
or  more  improved  return.  The  absence,  however,  of  frequent  failures 
of  mains  from  this  cause,  should  not  be  taken  as  evidence  that  elec- 
trolysis does  not  exist :  its  progress  may  be  slow,  slower  in 
some  cases  than  in  others.  The  extent  of  such  progress,  however. 
will  not  be  discovered  unless  looked  for.  A  main  may  be  nearly 
ruined  by  this  action,  but,  owing  to  the  pressure  of  surrounding  soil, 
will  hold  together  and  not  reveal  its  state  through  final  bursting 
for  a  long  time :  hence  there  are  many  places  in  Brooklyn  to-day 
where  this  process  exists  in  all  its  stages,  from  the  small  pitting  of 
%  of  an  inch  deep,  to  those  that  have  penetrated  through  the  mains 
which  are  leaking  and  about  to  collapse. 

The  only  complete  solution  for  electrolytic  corrosion  of  under- 
ground metals  by  railway  currents,  is  what  is  commonly  known  as 
the  double  trolley.  Such  method  has  been  in  use  for  some  years  in 
the  Borough  of  Manhattan,  N.  Y.,  as  represented  by  the  under- 
ground conduit  system ;  also  in  Washington,  D.  C,  where  the  same 
system  prevails  in  the  city  proper,  and  the  overhead  double  trolley 
upon  some  lines  in  the  suburbs,  with  convenient  appliances  tor 
changing  from  one  system  to  the  other. 

The  section  of  New  York  under  consideration  is  peculiarly  sit- 
uated   geographically — considering    also    the    location    of    the    power 


hoiise-lor  the  returning  currrnt>  t<j  take  the  course  referred  to. 
Perfect  imnuinity  from  possible  electrolytic  action  upon  the  sub- 
terraneous metals  of  the  two  bridges,  and  the  actual  effect  upon 
portions  of  the  piping  system  in  this  section  of  the  city,  can  only  be 
had  either  in  the  method  referred  to,  or  a  removal  of  these  currents 
to  Mjnic  other  section  of  the  city.  Modifications  of  the  present 
grounded  system  tending  to  reduce  the  straying  of  railway  currents 
ma\'  be  undertaken,  but  changes  looking  to  modifications  only  should 
not  be  accepted  by  the  authorities  as  final,  or  relieving  the  railway 
companies  in  any  way  from  further  responsibility  in  the  matter. 
It  is  commonly  reported  that  the  Kent  Avenue  power  house  with  its 
12,000  lij)  is  to  be  enlarged  to  many  times  its  present  capacity. 


Meeting  of  the  Chicago  Electrical  Association  on 
Overhead  Distribution. 


Mr.  H.  B.  Gear,  the  general  inspector  of  the  Commonwealth 
Electric  Company,  read  an  instructive  paper  on  the  Overhead  Dis- 
tributing System  of  the  Commonweahh  Electric  Company,  before 
the  Chicago  Electrical  Association  Friday  evening,  April  17.  The 
paper  in  a  general  way  covered  the  problems  involved  in  the  dis- 
tribution of  current  by  overhead  lines.  Mr.  Gear  considered  these 
problems  both  from  an  economic  and  from  an  engineering  stand- 
point. He  called  attention  to  the  fact  that  although  the  greater 
portion  of  the  territory  within  the  corporate  limits  of  the  City  of 
Chicago  was  covered  by  overhead  lines,  the  amount  of  energy 
distributed  from  the  overhead  and  underground  systems,  varied 
approximately  in  an  inverse  relation.  This  necessarily  calls  for  an 
alternating  system  of  distribution.  The  lighting  feeders,  as  a  rule, 
are  single-phase,  while  motors  are  operated  from  three-phase,  four- 
wire  circuits,  which  also  carry  single-phase  motors  in  many  cases. 
Because  of  the  rapid  growth  of  the  business  the  expansion  of  the 
system  of  mains  necessarily  has  been  great.  This  necessitates  period- 
ical arrangement  of  the  feeder  system,  to  provide  for  changed  con- 
ditions. The  calculation  of  feeders  has  led  to  a  study  of  economic 
considerations,  which  should  be  kept  in  mind  in  the  design  of  the 
same. 

The  annual  cost  of  maintaining  single-phase  feeders  is  composed 
oi  the  two  elements  that  are  common  to  electrical  apparatus,  namely, 
operating  cost  and  fixed  charges.  These  are  related  to  each  other 
in  an  inverse  manner,  so  that  any  cause  which  results  in  the  increase 
of  the  one  produces  corresponding  decrease  in  the  other.  There 
is,  therefore,  a  point  at  which  the  sura  of  these  is  a  minimum  for  any 
given  set  of  conditions.  The  operating  cost  of  a  feeder  transmitting 
electric  current  consists  of  the  expense  of  repairs  and  the  value  of 
the  energy  which  is  distributed  on  the  feeder  between  the  station 
and  the  center  of  distribution.  The  repairs  are  practically  inde- 
pendent of  the  size  of  the  wire  used,  and  may,  therefore,  be  disre- 
garded in  these  calculations.  The  value  of  the  energy  lost  in  the 
feeder  is,  of  course,  dependent  on  the  cost  of  energy  per  kilowatt- 
hour  delivered  at  the  station  switchboard.  The  energy  lost  on  the 
feeder  is  dependent  upon  the  average  daily  load  factor  of  the  cur- 
rent transmitted  over  it.  The  maximum  load  and  the  average  daily 
load  factor  being  assumed,  the  annual  output  of  the  feeder  may  be 
readily  calculated.  Assuming  various  sizes  of  wires  to  be  used  on 
this  feeder,  the  value  of  the  kilowatt-hour  loss  may  be  determined. 

The  value  of  any  theoretical  calculation  to  the  practical  engineer 
lies  chiefly  in  the  fact  that  the  principles  underlying  the  theory  are 
set  forth  so  that  in  any  practical  problem  the  engineer  may  know 
whether  his  work  is  tending  toward  the  ideal  case  or  away  from  it. 
Practical  conditions  rearely  coincide  with  ideal  cases,  and  the  engi- 
neer can,  therefore,  only  approximate  his  work  to  the  theoretical 
case  as  nearly  as  may  be. 

The  transformer,  the  connecting  link  between  the  primary  and 
secondary  distributing  systems,  has  been  the  occasion  of  much  dis- 
cussion among  central  station  men  during  recent  years.  The  instal- 
lation of  separate  transformers  for  each  building  into  which  service 
was  introduced  has  been  the  rule  in  the  past.  This  resulted  in  the 
installation  of  a  very  excessive  amount  of  transformer  capacitj-  in 
small  units.  The  large  all-day  losses,  which  were  the  inevitable 
result,  eventually  directed  the  attention  of  manufacturers  to  the 
necessity  of  a  study  of  these  losses.  The  use  of  the  transformer 
has.  therefore,  passed  through  a  career  of  evolution  which  is  no 
doubt  familiar  to  all.  In  this  evolution  a  large  number  of  plants 
b.ave  found  it  advantageous  to  scrap  their  entire  equipment  of  line 
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iranNUnimi  ^,  aiul  rc-pl.u'f  ilu'iii  «iih  iiioilcrn  a|)pui':itus.  In  mn 
necUoii  with  tins  work  scconihiry  systems  have  hccii  iii'^ialltd,  tins 
allowing  a  material  ilecrcasc  in  the  number  of  transformers  re- 
quired, and  an  increase  in  the  average  capacity  per  transformer. 
There  has,  however,  been  a  considerable  variance  in  the  practice 
of  conipnnies  throughout  the  cnimtry  as  regards  secondary  mains. 
Some  have  installed  a  heavy  three-wire  network,  inlcr-coiinecled, 
thr(niKhout,  whereas  others  have  invested  in  secondary  main  capacity 
less  heavily,  inter-coimccting  only  a  few  heavy  lines  along  business 
streets,  and  using  isolated  transformers  for  mure  scattered  dis- 
tricts. Still  others  have  lagged  behind  the  march  of  progress  and 
are  adhering  more  closely  to  the  pioneer  method  of  installing  trans- 
formers very  closely,  with  only  occasional  pieces  of  secondary  work. 
Calculations  have  been  made  to  ascertain  the  exact  point  at  which 
the  core  losses  of  transformers  arc  offset  by  fixed  charges  on  the 
investment  in  wire  and  transformers  at 
different  loads.  These  have  shown  uni- 
formly that  smaller  wires  than  are  ordi- 
narily employed  give  the  best  results.  Of 
course  the  density  af  the  load  and  its 
nature  will  deterininc  the  most  economical 
size  to  be  employed.  Conditions  arise  which 
modify  the  general  conclusions  reached; 
but  the  calculations  serve  to  furnish  a  basis 
for  the  formation  of  judgment  as  to  the  best 
policy  to  be  pursued  in  handling  this  class 
of  work. 

The  selection  of  the  transformer  equip- 
ment to  supply  an  overhead  system  is  of  great  importance.     Inac- 
curate judgment  as   to  what   capacity   is   requisite   may   lead   to  an 
excessive  installation,  thus  increasing  both  investment  and  operating 
expenses  unnecessarily. 

It  is  apparent  that  the  lights  connected  to  a  transformer  in  a 
residence  will  not  require  the  same  capacity  in  lights  connected  as 
those  in  a  store  or  factory.  There  are  five  classes  of  lighting,  which 
require  separate  treatment  in  the  selection  of  transformers :  (a) 
large  residences,  (b)  apartments  and  small  residences,  (c)  stores, 
((/)  factories,  and  (e)  churches.  The  power  factor  of  the  load, 
the  nature  and  the  duration  of  the  loads,  the  requirements  of  good 
service  and  other  factors  enter  into  the  selection  of  the  proper  size. 
The  Wright  demand  indicator,  connected  in  circuit  with  a  trans- 
former, has  been  found  to  be  a  valuable  aid  in  getting  exact  data 
as  to  the  load  being  carried  in  any  particular  case.  There  are  numer- 
ous minor  problems  involved  in  the  distribution  of  current,  but 
which  nevertheless  require  careful  treatment. 

In  a  short  discussion  which  followed  attention  was  called  to  the 
fact  that  although  theoretically  three  factors  enter  into  the  calcu- 
lations for  determining  the  size  of  a  wire,  only  one  as  a  general 
rule  is  considered  in  practical  work,  and  that  is  the  size  of  wire 
which  happened  to  be  in  stock.  Although  it  is  important  to  take 
up  the  mathematical  side  of  the  subject,  it  should  not  be  forgotten 
that  after  all  the  earning  pow-er  of  any  installation  is  the  most 
important. 

The  next  meeting,  which  will  probably  be  the  last  one  of  the 
present  season,  will  be  held  at  the  .Mbion  Cafe. 


lilt'  II  trillion  ol  llic  loop  doubly  sure,  the  ends  of  llic  loop  wire  arc 
bent  outward  and  cut  olT  at  the  surface  of  the  insulating  block. 

Mr.  W.  dray  has  patented  the  new  message  counter,  which  is  of 
that  type  in  which  by  means  of  a  key  left  in  his  possession,  a  sub- 
scriber may  turn  his  register  and  count  one  message,  at  the  same 
time  signalling  the  operator  that  the  proper  record  has  been  made. 
The  most  novel  features  of  the  present  register  embrace  the  use  of 
multiplying  gearing  between  the  key  arbor  and  the  recording  device, 
and  the  use  for  this  latter  of  the  ordinary  bicycle  cyclometer.  The 
multiplying  gearing  gives  a  characteristic  buzzing  sound,  which 
notifies  the  operator  that  the  record  is  being  made,  while  a  stroke 
of  a  gong  signitits  at  just  what  lime  the  count  is  complete.  Hy  the 
use  of  a  standard  article  like  the  cyclometer,  the  necessity  of  manu- 
facturing a  special  counter  is  obviated. 

The  new  "Telephone  System,"  the  subject  of  the  third  patent,  is 


PAUL  TELEPHONE  SYSTEM. 

shown  in  diagram  in  the  accomi)aiiying  ligiiie.  As  will  be  readily 
observed,  the  spring  jacks  have  but  one  contact  spring,  which  in  its 
normal  position  bears  against  a  contact  plate  common  to  all  jacks. 
This  contact  plate  serves  as  an  operator's  listening  circuit,  which 
will  be  broken  by  the  insertion  of  a  connecting  plug.  The  operation 
of  the  system  is  analogous  to  the  old  Law  system  in  its  first  stages, 
and  analogous  to  the  early  annunciator  systems  in  its  last  stages. 
Thus,  when  a  subscriber  desires  to  call,  he  removes  his  receiver  from 
the  hook  and  at  once  speaks  to  the  operator  through  his  own  line 
and  spring  jack.  The  operator,  to  call  the  desired  number,  inserts  a 
plug  in  the  called-for  line  jack,  say  plug  P',  and  with  the  mate  plug, 
P,  taps  the  block,  C,  sending  out  current  through  the  bell  of  the 
desired  station.  She  then  touches  the  plug,  P.  to  block,  E,  and 
then  listens  for  tiic  subscriber  to  answer,  whereupon  she  completes 
the  connection  with  this  plug,  P,  by  inserting  it  in  the  line  jack  of  thi 
calling  line.  This  last  act  disconnects  the  operator.  Annunciators 
are  provided  to  indicate  the  desire  for  disconnection,  signified  by 
the  return  of  the  receivers  to  the  hooks  at  the  respective  stations. 
The  operating  disadvantages  would  prohibit  the  use  of  such  a  system 
in  large  installations,  while  it  is  only  in  such  installations  that  the 
saving  in  cost  of  apparatus  is  important.  The  patentee  of  this 
system  is  Mr.  T.  Paul,  of  Canada. 


An  Electric  Moving   Platform   Between  New  York  and 
Brooklyn. 


New  Telephone  Patents. 

The  three  telephone  patents  of  the  issue  of  April  14  have  for 
subjects  a  strain  insulator,  a  manually-operated  message  register 
and  a  switchboard  system  so  designed  that  even  with  metallic  circuit 
lines  only  single  strand  cords  are  necessary  in  making  connections. 

The  new  strain  insulator,  w-hich  is  designed  primarily  for  use  in 
guying  line  wires  away  from  obstacles,  is  the  invention  of  Mr.  C. 
Claydon.  For  such  work  in  the  past  it  has  been  customary  to  use  a 
porcelain  or  glass  knob  having  a  central  aperture  with  flared  ends 
and  having  a  groove  about  the  middle  of  its  length.  The  guy  to  the 
line  passes  about  the  insulator,  lying  in  the  groove,  while  the  guy 
toward  the  support  is  passed  through  the  hole.  With  such  an  ar- 
rangement the  line  wire  is  effectively  insulated  from  the  guy  support. 
Mr.  Claydon's  insulator  is  based  upon  the  same  principle,  except  that 
instead  of  the  usual  hole  the  attachment  for  the  line  guy  is  a  loop 
of  wire  about  a  portion  of  which  the  insulator  knob  is  cast  while  in 
a  molten  state.  The  twisted  joint  made  in  forming  the  loop  serves 
well  to  retain  the  loop  securely  within  the  insulator,  and  to  make 


The  moving  platform  from  Bowling  Green  across  to  Williamsburg 
Bridge,  including  a  proposed  subway  from  the  Battery  to  Delancey 
Street,  is  being  pushed  as  a  business  enterprise.  Schmidt  &  Gallatin, 
who  are  making  the  proposals  for  the  syndicate,  say  that  three 
plans  were  originally  made  to  the  Rapid  Transit  Commission  by  the 
syndicate.    These  were : 

I.  The  city  to  build  the  subway  and  the  sidewalk  company  to 
guarantee  a  one-cent  fare  during  rush  hours  and  a  two-cent  fare 
for  other  hours.  2.  The  city  to  build  the  subway  and  the  company 
to  pay  to  the  city  4^  per  cent,  on  the  investment  and  to  obligate 
itself  to  make  a  two-cent  fare  at  all  other  hours.  3.  The  company 
to  build  the  subway  at  its  own  expense  and  be  allowed  a  two-cent 
fare  at  all  hours. 

The  third  plan  is  the  one  now  being  considered  by  the  Rapid 
Transit  Commission.  The  plan  covers  not  only  the  streets  but  also 
bridge  territory.  Mayor  Low^  requested  that  separate  plans  be  sub- 
mitted, which  has  been  done.  The  Rapid  Transit  Commission  has 
submitted  the  whole  subject  to  a  sub-committee  to  ascertain  and 
report  at  an  early  date  on  the  third  plan.  The  syndicate  interested 
consists  of  Stuyvesant  Fish,  George  W.  Young,  Cornelius  Vander- 
bilt  and  others. 
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The  Daft  and  Williams  System  of  Electrical   Prospect- 
ing for  Mineral  Ores. 


Messrs.  Leo  Daft  and  Alfred  Williams  for  the  past  several  years 
have  collaborated  in  working  on  the  problem  of  locating  bodies  of 
metallic  ore  beneath  the  earth's  surface  by  means  of  electricity,  and 
a  system  devised  for  this  purpose  has  recently  had  some  successful 
trials  in  England  in  prospecting  for  lead  and  zinc  ores  in  Wales,  and 
for  hematite  in  Cumberland.  Former  systems  for  this  purpose 
have,  as  a  rule,  been  merely  based  on  tests  of  the  local  resistance 
of  the  earth  by  means  of  constant  currents,  and  too  frequently  the 
variations  caused  by  the  earth's  connections  have  led  to  wholly  erro- 
neous conclusions. 

The  present  system  employs  the  discharge  from  the  secondary  of 
an  induction  coil  to  set  up  an  electrical  disturbance  between  two 
electrodes  driven  into  the  earth  at  a  considerable  distance  apart. 
For  instance,  in  commencing  a  survey,  200  yards  is  a  common  dis- 
tance between  these  two  electrodes.  With,  say,  150,000  volts  on 
the  secondary  of  the  induction  coil,  the  efifect  produced  as  an.  earth 
disturbance  can  be  traced  quite  a  mile  away  from  the  electrode. 
The  procedure  is  then  as  follows :  Two  other  electrodes,  with  a 
telephone  connected  between  them,  are  used  to  ascertain  the  direc- 
tion of  the  oscillating  currents  in  the  surrounding  district.  If  thi- 
earth  were  homogeneous,  the  lines  of  maximum  eflect,  with  a  given 
distance  between  the  e.xporing  electrodes,  would  be  as  laid  down  by 
theory.     The  presence  of  a  vein  of  ore,  or  of  a  pocket  of  metallic 


gives  iMdcuce  of  condcubcr-like  discharges  belwen  large  bodies  of 
ore  more  or  less  insulated  by  the  surrounding  strata.  These  con- 
denser discharges  can  be  heard  when  the  distance  from  the  induction 
coil  electrodes  is  so  great  that  the  ordinary  note  is  not  heard,  and 
they  form  a  great  assistance  in  prospecting.  The  influence  of  water 
in  the  ground  is  not  such  as  to  prevent  the  method  being  employed, 
and  in  practically  all  cases  it  has  been  worked  in  what  might  be 
termed  water  logged  strata. 

The  apparatus  used,  shown  in  Figs,  i  and  2,  are,  with  the  excep- 
tion of  the  induction  coil,  exceedingly  simple  in  character,  and  can 
be  moved  about  by  a  few  able-bodied  laborers.  The  induction  coil 
is  especially  arranged  for  the  purpose,  and  has  provision  made  for 
inserting  condensers  either  in  series  or  para.llel  with  the  electrodes. 
The  condensers,  which  are  used  at  both  transmitting  and  receiving 
ends,  are  designed  so  that  their  capacity  can  be  rapidly  adjusted. 
As  a  rule,  the  current  required  is  obtained  from  storage  batteries, 
and  the  number  of  watts  used  in  the  primary  of  the  induction  coil 
may  be  as  high  as  120. 

The  illustrations  show  the  series-parallel  switches,  adjustable 
spark-gap,  ammeter,  primary  circuit-breaks,  cut-outs  (both  fusible 
and  magnetic)  and  the  usual  primary  adjustable  condenser  in  addi- 
tion to  secondary  condensers,  which  latter  are  made  of  "cristoleum" 
immersed  in  oil.  The  poles  of  the  U-core  project  at  the  top  and  a 
pivoted  laminated  armature  enables  the  operator  to  vary  the  reluc- 
tances as  required,  this  latter  feature  being  brought  into  play  when 
the  instrument  is  used  as  a  simple  ratio  transformer  with  the  primary 
condenser  cut-out.    With  the  latter  cut  in  for  secondary  static  effects, 


Figs,  i  and  2. — Apparatus  for  Electrical  Prospecting  for  Mineral  Ores. 


material,  causes  disturbance  in  the  symmetrical  distribution  of  the 
current  streams,  and  these  can  be  traced  and  located. 

The  engineer  of  the  Ewmystyth  mines  in  Cardcganshire,  Wales. 
reports  that  by  the  use  of  this  system  he  was  able  to  locate  a  paying 
lode  of  lead  and  blende  ore.  These  mines  have  been  worked  for 
centuries,  and  a  number  of  good  paying  lodes  were  found  to  cease 
suddenly  in  one  direction  owing  to  faults  in  the  formation.  Costly 
attempts  to  discover  these  lodes  beyond  the  fault  have  usually  been 
unsuccessful.  In  the  case  mentioned,  the  two  electrodes  were  placed 
at  a  considerable  distance  away  from  the  broken  lode,  In  unmined 
ground,  and  in  such  a  position  that  a  perpendicular  through  the 
center  of  the  line  joining  the  two  electrodes  would  coincide  with 
the  run  of  the  lode  as  worked  out.  The  current  streams  from  the 
one  electrode  to  the  other  would  thus,  under  normal  conditions  of 
homogeneity,  pass  at  right  angles  through  the  extension  of  the  lode 
if  it  existed  beyond  the  fault.  Exploring  with  the  telephone,  as 
explained  above,  it  was  found  that  on  the  hillside  the  line  of  normal 
current  flow  was  in  several  places  rotated  through  a  very  consid- 
erable angle.  After  careful  mapping  out  of  the  results  obtained,  the 
lode  was  located,  and  reached  after  driving  through  about  three 
fathoms  of  rock.  The  old  headings  were  then  found  to  be  receding 
in  a  direction  which  was  practically  an  asymptote  to  the  lode,  and 
hence  would  not  have  cut  it,  although  very  near  to  it. 

In  the  ordinary  way.  when  exploring  a  new  field,  the  telephone 
gives  the  note  of  the  induction  coil,  and  the  lines  of  flow  are  deter- 
mined by  moving  one  of  the  exploring  electrodes  round  a  circle 
until  this  note  is  loudest.    Besides  this  effect,  however,  the  telephone 


the  air-gap  is,  of  course,  left  open.  The  primary  break  shown  is 
only  auxiliary,  an  independent  break  of  high  efficiency  being  also 
used.  While  a  considerable  energy  is  used  in  preliminary  surveys, 
the  final  determinations  are  usually  made  with  small  quantity,  so 
that  delicate  differences  can  be  appreciated  in  the  telephone.  With 
the  latter  forms  of  apparatus  the  trembler  break  of  the  induction 
coil  is  replaced  by  a  motor-driven  interrupter  designed  by  Mr.  Leo 
Daft,  in  which  the  current  is  interrupted  between  two  contacts  under 
methylated  spirits. 

It  is  stated  that  the  system  is  singularly  accurate  in  defining  the 
outlines  of  mineral  deposits  of  what  might  be  called  the  grosser 
kind,  such  as  galena,  copper  pyrites,  zinc  blende,  calamine,  nearly 
all  the  stannous  ores,  and  even  hematite,  as  established  from  tests 
in  Wales,  Cumberland  and  Northumberland.  With  quartz  reef  gold 
and  similar  deposits,  the  personal  equation  enters  largely  into  the 
case,  as  might  be  expected. 


A  Long  Electric  Road. 


The  Milwaukee  &  Southern  Railway  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State  of  Wisconsin,  its  pur- 
pose being  to  construct  and  operate  a  railway  from  Milwaukee  to 
East  St.  Louis.  The  motive  power  is  not  specified  in  the  articles, 
but  it  is  understood  that  an  electric  line  is  proposed.  The  company 
is   capitalized   at  $50,000. 
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General   Mectinj^  of  the  American    Electrochemical   Society. 


Tin;  timil  Kiiiii.il  iiuctiiiK  ol  the  .\iiuTic;m  Kliclrochcinical  Sn 
I  itty,  lu-lil  ;it  New  York  April  16  to  18,  w.is  an  uiKiualifud  siic- 
iiss  from  a  social  as  well  as  from  a  scienlitic  and  cngincerinK 
pom!  ol  view.  In  every  respect  it  brought  out  the  e.irrcctncss  of 
Dr.  J.  W.  Richards'  closing  remarks  in  his  presidential  address: 
"Does  not  each  of  us  go  away  from  these  meetings  feeling  that  la- 
has  been  sharing  in  the  views  of  all  his  electrochemical  brothers, 
and  with  his  mind  so  filled  with  suggestions,  thoughts  and  ideas  of 
what  may.  can  and  will  be  done  in  the  near  future,  that  he  wishes 
he  had  a  do/en  lifetimes  at  his  command  in  order  U>  work  out 
to  realization  this  plentitude  of  ideas?  Such  is  the  zeal  and  ardci 
which  our  meetings  engender  in  a  high  degree,  from  listening  to 
papers  and  discussion-,  by  conversations,  by  simple  hand-shakes  and 
seeing  our  friends,  and  by  breathing  the  invigorating  atmosphere  of 
our  assemblies." 

It  will  be  remembered  that  the  American  Electrochemical  Society 
just  enters  the  second  year  of  its  life.  The  New  York  meeting 
was,  therefore,  the  second  annual  business  meeting.  From  the  re- 
iwrts  presented  by  the  secretary  and  by  the  treasurer,  it  appears 
that  the  society  is  well  situated  fmancially  in  spite  of  the  compar- 
atively low  membership  fee.  and  that  the  membership  is  steadily  in- 
creasing, the  number  being  492  at  present,  and  applications  now  on 
tile  to  be  acted  upon  at  the  ne.\t  meeting  of  the  board  of  directors 
will  increase  this  by  another  score. 

The  election  of  officers  did  not  chalice  the  i)rcseiu  constitution 
of  the  board  of  directors.  Dr.  J.  W.  Richards  was  re-elected  presi- 
dent. Mr.  C.  J.  Reed  secretary,  Mr.  P.  G.  Salom  treasurer;  Dr. 
W.  D.  Bancroft,  Dr.  C.  A.  Doremus  and  Dr.  W.  R.  Whitney  vice- 
presidents,  and  Col.  S.  Reber,  Dr.  S.  T.  Sadtler  and  Mr.  C.  O. 
Mailloux  managers. 

That  the  good  work  of  the  society  is  recognized  by  non-nienibcrs, 
was  evident  in  different  ways,  notably  from  the  generous  oflFer  made 
by  Mr.  A.  B.  Frenzel,  of  Denver,  Colorado,  who  proposed  the  award 
of  $250  for  the  best  paper  on  the  treatment  of  rare  metals,  such  as 
molybdenum,  varadium,  thorium,  tungsten,  etc.  Mr.  Frenzel,  whose 
offer  was  accepted  by  the  board  of  directors,  will  supply  engineers 
who  intend  to  take  up  this  problem,  with  any  reasonable  amount  of 
ore  necessary  for  the  investigation.  The  award  of  the  prize  will  be 
made  by  the  board  of  directors  of  the  society. 

Among  the  foreign  guests  of  the  society  at  the  meeting  were  Dr. 
Walther  Nernst,  the  distinguished  professor  of  electrochemistry  at 
the  University  of  Gottingen,  Germany,  and  inventor  of  the  Nernst 
lamp;  Dr.  Bussmann,  director  of  the  Nernst  lamp  department  of  the 
Allgemeine  Electricitiits  Gesellschaft,  of  Berlin,  Germany,  and  Dr. 
Reisnegger,  of  Auzsburg,  Germany,  as  representative  of  the  well- 
known  firm  of  Meister,  Lucius  &  Bruning. 

The  last  edition  of  the  printed  list  of  members  and  guests  who 
registered  at  the  meeting  showed  193  present,  but  subsequently  the 
number  of  registered  members  and  guests  increased  to  somewhat 
over  250. 

For  the  afternoons  of  April  17  and  18  various  visits  had  been  ar- 
ranged, and  the  number  of  places  visited  including  the  Sawyer-Man 
Electric  Company,  a  special  exhibit  of  electrochemical  apparatus  by 
Eimer  &  Amend,  the  laboratories  of  Cooper  Union,  the  Willyoung 
&  Gibson  Company,  the  Crocker- Wheeler  Electric  Works,  a  gal- 
vanizing plant  installed  at  the  Brooklyn  Navy  Yard  by  the  United 
States  Electro-Galvanizing  Company,  the  Edison  station  at  Thirty- 
eighth  Street,  the  Manhattan  Railway  Company's  power  house  at 
Seventy-fourth  Street,  the  Metropolitan  Street  Railway  Company's 
power  house  at  Ninety-sixth  Street,  the  new  Rapid  Transit  Tunnel 
at  Fifty-ninth  Street  and  Broadway,  Columbia  College  and  the 
New  Jersey  Zinc  Works. 

On  the  evening  of  April  16  a  subscription  banquet  was  held  in 
the  hall  of  the  German  Liederkranz  Society,  which  was  handsomely 
decorated  for  the  occasioin.  It  was  well  attended  and  an  extremely 
enjoyable  affair.  Dr.  C.  A.  Doremus  acted  as  toastmaster  and  the 
following  toasts  were  responded  to:  "America,  the  Electrochemical 
Center  of  the  World,"  by  Dr.  J.  W.  Richards;  "Development  of 
Electrochemical  Theories,"  by  Dr.  Walther  Nernst;  "The  American 
Institute  of  Electrical  Engineers,"  by  Mr.  C.  F.  Scott,  President  of 
the  Institute;  "The  American  Chemical  Society,"  by  Dr.  C  F.  Chan- 
dler, of  Columbia  University,  and  "Kitchen  Chemistry,"  by  Dr. 
H.  W.  Wiley,  of  the  United  States  Department  of  Agriculture. 


On  the  evening  of  April  17,  the  society  was  the  guest  of  the  Amer- 
ican Institute  of  Electrical  I-Jigineers,  at  a  meeting  held  in  the  Col- 
lege of  the  City  of  New  York.  Over  the  entrance  of  the  building 
electric  lamps  showed  the  initials,  "A.  I.  E.  I*-."  and  "A.  K.  S."  An 
account  of  this  meeting  will  be  found  elsewhere  in  this  issue.  On 
the  evening  of  April  iK,  after  the  presidential  address  of  Dr.  Rich- 
;irds,  Mr.  Thomas  exhibited  the  Cooper  Hewitt  rectifier  and  Dr.  M. 
von  Recklinghausen  lectured  <m  the  mercury  vapor  lamp.  After- 
wards an  extremely  enjoyable  German  .Xmerican  "smoker"  ended 
Ibis  highly  successful  convention. 

The  scientific  and  engineering  value  of  the  convention  must  be 
indeed  from  the  papers  and  discussifins,  a  concise  but  complete 
report  of  which  follows.  All  the  meetings  were  held  in  the  large 
assembly  hall  of  the  Chemists'  Club. 

CONST.\NT-VOLTAGE  AND  CONSTANT-CUKRENT  SEPARATIONS. 

Dr.  W.  D.  Bancroft,  of  Cornell,  pointed  out  in  this  paper  a  gen- 
eral rule  of  classification  for  the  numerous  methods  given  in  text- 
books on  electro-analysis.  He  called  attention  to  the  fact  that  there 
are  used  in  practice  two  essentially  different  methods  for  separating 
metals  from  other  metals ;  according  to  one  method  it  is  the  voltage 
which  is  kept  constant,  while  by  the  other  it  is  the  current.  The 
object  of  Dr.  Bancroft's  paper  was  to  show  why  in  each  case  the 
one  or  the  other  method  is  to  be  used. 

Since  the  electrolytic  separation  of  two  metals  depends  on  the 
fact  that  one  precipitates  at  a  lower  voltage  than  the  other,  it 
would  seem  as  though  the  proper  way  to  effect  a  separation  is  to 
hold  the  voltage  at  a  value  such  that  the  secon<l  metal  cannot  pre- 
cipitate. This  method  has  the  advantage  that  the  current  drops 
to  a  very  low  value  as  soon  as  the  first  metal  is  completely  jjrecipi- 
tatcd.  thus  giving  an  automatic  indication  of  the  degree  of  precipi- 
tation. .\s  a  matter  of  fact,  however,  this  constant-voltage  method 
is  not  used  in  most  of  the  standard  separations,  which  are  rather 
to  be  classed  as  constant-current  separations,  even  though  the  cur- 
rent may  not  be  held  absolutely  constant.  If  in  such  a  constant- 
current  method  the  second  metal  contained  in  the  solution  be  pre- 
vented from  being  separated,  it  is  of  course  necessary  that  at  the 
end  of  the  separation  when  the  solution  gets  poor  in  the  first  metal, 
something  else  is  deposited  from  the  solution  together  with  the 
first  metal  instead  of  the  second  metal ;  this  "something  else,"  which 
should  not  change  the  results,  is  in  practice,  hydrogen.  The 
essential  supposition,  therefore,  under  which  a  constant-current  sep- 
aration becomes  possible  is  that  the  decomposition  voltage  for  hydro- 
gen in  the  solution  used  shall  lie  below  the  decomposition  voltage  of 
one  of  the  two  metals.  Since  most  separations  were  originally 
made  witl^ut  a  voltmeter  in  circuit,  no  satisfactory  results  were 
obtained  until  a  solution  was  found  which  permitted  of  a  constant- 
current  separation,  and  for  this  reason  all  except  some  of  the  most 
recent  separations  are  constant-current  separations. 

The  order  in  which  the  different  metals  and  hydrogen  are  de- 
posited from  a  solution  with  increasing  voltage,  is.  therefore,  of  the 
greatest  importance.  Dr.  Bancroft  gave  tables  showing  the  order 
of  the  metals  deposited  from  solutions  of  sulphates  or  chlorides, 
cyanides,  oxalates,  phosphates  and  tartrates.  In  another  set  of  tables 
he  gave  a  summary  of  the  majority  of  the  separations  for  silver, 
mercury,  copper,  bismuth,  tin,  lead,  nickel,  iron,  cadmium  and  zinc. 
If  hydrogen  is  evolved  before  the  second  metal,  the  constant-current 
method  is  feasible  and  is  used  in  practice ;  otherwise  constant  voltage 
must  be  used.  From  Dr.  Bancroft's  tables  it  appears  that  this 
rule  is  generally  correct  (with  a  few  exceptions  which  are  explained 
in  the  paper)  and  that  the  overwhelming  majority  of  the  usual  elec- 
tro-analytic separations  can  be  run  at  constant  current  without  ref- 
erence to  the  voltage.  Some  special  points  of  Dr.  Bancroft's  paper 
were  discussed  by  Messrs.  Keith.  Bigelow,  Hering,  Reed  and  Carhart. 

EXPERIMENT.AL    STUDY   OF   SOME   ELECTRODE   EFFECTS. 

In  the  absence  of  the  author,  Dr.  H.  T.  Barnes,  of  Montreal,  this 
paper  was  read  by  Dr.  Bancroft.  The  author  points  out  that  in 
electrolytic  experiments  two  apparently  equal  platinum  electrodes 
never  behave  alike ;  the  same  is  the  case  with  other  metals.  The 
disturbing  factor  appears  to  be  the  air,  which  is  dissolved  in  the 
solution,  and  the  presence  of  air  dissolved  in  the  solution  seems 
to  be  of  greater  importance  even  than  any  air  dissolved  in  the  elec- 
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trodes.     Various   experimental    facts  are  quoted  in  support  of  this 
view.    The  paper  was  not  discussed. 

THE    ELECTROLYSIS    OF    WATER.  ^ 

Dr.  J.  W.  Richards  and  Mr.  W.  S.  Landis  gave  in  this  paper  the 
results  of  a  rather  extended  series  of  experiments.  One  of  their 
most  interesting  experiments  was  made  with  a  closed  vessel,  com- 
pltely  filled  with  the  electrolyte.  A  very  thick,  strong  thermometer 
tube  was  used,  filled  with  dilute  sulphuric  acid,  which  had  been 
carefully  boiled  before  in  order  to  get  rid  of  the  gases.  The  ends 
through  which  the  platinum  wire  electrodes  were  introduced  were 
carefully  sealed.  Although  an  e.m.f.  of  3.3  volts  was  applied,  no 
current  whatever  was  found  to  pass  through  the  solution,  but  as 
soon  as  the  seal  was  broken  the  current  passed. 

The  authors  then  described  several  experiments  made  to  test 
Thomson's  rule.  In  one  the  e.in.f.  and  current  were  carefully  meas- 
ured and  at  the  same  time  the  Joulean  heat  was  determined  by  the 
rise  of  temperature,  measured  with  a  thermometer.  From  these 
data  the  decomposition  voltage  was  found  to  be  1.49,  in  accordance 
with  Thomson's  rule.  In  another  set  of  experiments  the  cathode 
was  observed  by  a  microscope  in  order  to  detect  the  formation  of 
gas  bubbles,  while  the  voltage  was  gradually  raised  in  steps  of  0.05 
volt.  .At  1.45  volt  no  gas  bubbles  could  be  detected,  while  they  ap- 
peared at  1.5  volt. 

The  authors  finally  investigated  the  so-called  residuary  current 
(Reststrom).  Current  passes  with  any  applied  voltage  below  the 
proper  decomposition  e.m.f.,  the  amount  of  the  current  increasing 
with  the  voltage.  The  concentration  of  the  sulphuric  acid  used 
makes  very  little  difference,  but  the  amount  of  the  current  depends 
largely  upon  the  quantity  of  the  gases  dissolved  in  the  electrolyte. 
The  limit  is  reached  when  these  gases  (which  act  like  depolarizers) 
are  used  up ;  then  the  proper  residual  current  sets  in.  The  authors 
further  made  experiments  with  the  electrodes  8^  meters  apart,  and 
in  another  case  a  sinall  fraction  of  a  millimeter  apart ;  in  the  first 
case  there  was  absolute  conformity  with  Ohm's  law,  but  not  in  the 
latter  case. 

The  paper  was  discussed  at  length  by  Messrs.  MacNutt,  Hering, 
Reed,  Bigelow,  Cowles,  Bancroft  and  Burgess.  Mr.  Hering  doubted 
the  suitability  of  platinum  electrodes  for  such  experiments  and 
would  have  preferred  gold  electrodes.  Mr.  Reed  referred  to  some 
old  experiments  of  Faraday  from  which  he  concluded  that  above  a 
certain  voltage  there  is  electrochemical  decomposition,  while  below 
this  voltage  there  is  metallic  conduction.  Prof.  Burgess  gave  an 
account  of  experiments  made  by  him  on  the  influence  of  the  pressure 
on  the  e.m.f.  Dr.  Bancroft  doubted  if  the  experiments  of  the  authors 
were  exact  enough  to  say  that  Thomson's  rule  is  strictly  correct, 
and  added  that  we  have  absolute  evidence  that  it  is  not  exact. 

EXPERIMENTS    WITH   METALLIC  DIAPHRAGMS. 

In  this  paper  Dr.  Bancroft  describes  some  experimei^s  in  which 
metallic  plates  were  interposed  between  the  anode  and  thf  cathode  in 
a  solution.  In  this  case  one  can  have  anything  between  the  two 
extremes,  if  all,  or  practically  all,  of  the  current  passing  through  the 
diaphragm  and  practically  none  of  the  current  passing.  When  the 
diaphragm  fills  the  cross-section  coinpletcly,  all  the  current  must 
pass  through  it,  and  in  order  to  pass  a  current,  an  excess  voltage, 
is  necessary  due  to  polarization,  if  the  diaphragm  does  not  behave 
as  an  absolutely  reversible  electrode.  If  the  diaphragm  does  not 
divide  the  electrolyte  into  two  detached  compartments,  no  current 
will  flow  through  it,  unless  it  requires  a  smaller  expenditure  of 
energy  than  to  make  the  current  flow  through  the  electrolyte.  Since 
the  resistance  of  a  metal  plate  is  practically  always  less  than  the 
resistance  of  an  equal  thickness  of  electrolyte,  current  will  always 
pass  through  an  interposed  plate  unless  prevented  by  polarization. 
If  the  thickness  of  the  interposed  plate  be  sufficiently  great,  the 
fall  of  potential  in  the  plate  plus  the  polarization  may  be  made  less 
than  the  fall  of  potential  in  the  liquid,  and  current  will  then  pass 
through  the  diaphragm.  He  experimented  with  a  thick  carbon  plate 
interposed  between  anode  and  cathode  in  a  copper  sulphate  solution, 
in  order  to  find  the  exact  conditions  under  which  there  is  precipita- 
tion of  copper  on  the  side  facing  the  anode.  When  the  fall  of  poten- 
tial between  the  ends  of  the  carbon  plate,  as  measured  on  copper 
wires  dipped  in  the  electrolyte,  is  less  than  one  volt,  there  is  no 
precipitation  of  copper.  When  the  fall  of  potential  exceeds  I.4  volt, 
there  is  a  rapid  precipitation  of  copper  on  the  end  of  the  carbon 
plate  nearest  the  copper  anode.  On  passing  a  current  for  a  long 
time,  there  was  a  slight  deposit  of  copper  even  when  the  difference 


of  potential  was  only  i.i  volts,  i.  c.,  below  the  decomposition  value. 
He  then  experimented  with  platinum,  and  in  order  to  avoid  plates 
of  great  thickness,  he  used  two  movable  platinum  electrodes  con- 
nected metallically  outside  the  solution ;  he  had  expected  that  this 
would  be  equivalent  to  a  massive  platinum  bar,  but  this  proved  not 
to  be  the  case.  Instead  of  one  electrode  being  anode  and  the  other 
cathode,  each  electrode  behaved  to  a  certain  extent  both  as  anode 
and  as  cathode.    The  paper  was  not  discussed. 

THE    PROTECTIVE    ACTION    OF    ZINC    CHLORIDE   ON    METALLIC    IKON. 

In  this  paper  Mr.  C.  J.  Reed  related  some  facts  which  he  thinks 
are  not  in  agreement  with  the  dissociation  theory.  It  is  now  gen- 
erally recognized  that  the  rusting  or  oxidation  of  metallic  iron  in 
the  presence  of  water  and  saline  solutions  is  an  electrochemical 
process,  the  water  or  saline  solution  being  the  electrolyte  and  the 
metallic  iron  the  anode.  Small  particles  of  garphitic  carbon  and 
other  impurities  or  alloys  serve  as  cathode  to  form  local  voltaic 
circuits.  According  to  the  dissociation  theory  this  attack  of  iron 
in  a  chloride  solution  would  be  due  to  the  chlorine  ions  and  should 
take  place  in  a  zinc  chloride  solution  in  the  same  manner  as  in  a 
sodium  chloride  solution.  He  found  that  iron  nails  placed  in  a  zinc 
chloride  solution  did  not  rust  in  any  case;  in  strong  zinc  chloride 
solutions  which  had  been  boiled  with  metallic  zinc  and  contained 
no  free  acid,  there  was  not  the  slightest  action  of  any  kind  upon  the 
iron.  This  paper  was  the  last  read  at  the  morning  session  of  April 
16.    The  first  paper  of  the  afternoon  session  dealt  with 

INSULATING  MATERIALS,  A  FIELD  FOR  CHEMISTS. 

The  author.  Dr.  M.  von  Recklinghausen,  pointed  out  that  chemists 
are  indebted  to  electrical  engineers  for  the  great  advantages  of  the 
use  of  electric  power  and  should  show  their  gratitude  by  studying 
the  problem  of  devising  an  electrical  insulating  material  which  is 
good  all  around.  Chemists  sometimes  offer  materials  for  insulation 
which  may  have  one  good  property:  for  in.stance,  may  have  enormous 
resistance  to  the  passage  of  a  current,  but  may  be  so  highly  in- 
flammable or  may  have  such  a  low  melting  point  as  to  be  utterly 
useless  for  the  purpose  intended.  The  author  gave  a  systematic 
review  of  the  desirable  and  undesirable  qualities  of  the  prominent 
insulating  materials  used  nowadays ;  the  desiderata  are  good  insula- 
tion resistance,  high  disruptive  strength,  and  good  mechanical  prop- 
erties, especially  workability;  faults  are  combustibility,  a  low  melt- 
ing point,  and  changes  of  the  electric  and  mechanical  properties, 
with  rise  of  temperature  or  with  age,  and,  of  course,  high  price. 
He  briefly  reviews  the  different  materials  which  come  into  consid- 
eration. Of  liquid  organic  compounds  oils  are  the  most  important; 
their  disadvantage  is  their  combustibility.  It  has  been  proposed  to 
use  halozen  carbon  compounds,  instead  of  hydrocarbon  compounds. 
Among  the  organic  compounds  used  in  a  solid  and  more  or  less 
plastic  state  there  are  varnishes,  lacquers,  drying  oils,  rubber,  cellu- 
lose materials,  etc.  Most  of  them  have  very  undesirable  qualities. 
The  pure  cellulose  compounds  are  probably  very  good  in  most  re- 
spects, and  seem  to  be  less  affected  by  heat  and  less  inflammable 
than  other  materials  of  this  group;  but  up  to  now  they  are  fairly 
difficult  to  get  into  the  desired  dense  mechanical  shape.  Mixtures 
of  asbestos  or  mica  with  varnishes,  rubber  or  similar  materials 
mostly  lack  flexibility  and  mechanical  strength.  Inorganic  solid 
materials,  like  slate,  marble,  asbestos,  porcelain  and  glass,  lack  flexi- 
bility. Progress  is  probable  in  the  line  of  cements  that  can  be 
molded,  although  up  to  now  they  seem  to  be  too  hygroscopic.  A 
tremendous  step  forwards  would  be  a  material  of  the  flexibility  of 
asbestos  and  the  ideal  high  insulating  and  dielectric  strength  of  mica. 
The  paper  was  not  discussed. 

A    HISTORICAL    REVIEW    OF    THE    STORAGE    BATTERY. 

A  paper  on  this  subject  was  read  by  Mr.  H.  B.  Coho.  As  it  was 
a  review  of  the  development  of  the  storage  battery  industry,  with 
brief  and  concise  references  to  its  various  phases,  it  is  impossible 
to  give  a  brief  abstract  of  the  paper.  In  the  discussion  which  fol- 
lowed. Dr.  H.  S.  Carhart  related  that  in  1881  Plante  told  him  he 
had  tried  to  apply  by  mechanical  means  the  active  material  on  the 
plates,  but  had  found  such  plates  did  not  give  as  good  results  as 
plates  forrried  electrochemically. 

THE    USE  OF  PYROXYLINE   IN    ELECTRIC   STORAGE  BATTERIES. 

A  paper  on  this  subject  was  presented  by  Mr.  Elmer  A.  Sperry. 
After  some  general  remarks  on  the  inherent  weakness  of  the  positive 
plates  of  the  lead  storage  cell,  he  discussed  the  use  of  a  pyroxyline 
envelope  which  is  wound  around  the  plate,  passing  down  one  side. 
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mul<T  llir  Imttum  »\  ilic  iil.ili-  .uid  u|>  llir  ullirr  suli-.  If  any  iiclivf 
niatc-nal  sliouUl  he  Itmsciinl  ;icciilcntully,  it  is  iliiLs  pievfiiicil  fri>iii 
dro|ii>inj{  off,  licinK  held  in  its  jiositimi  hy  ihc  pyio.xyliiu-  iMivclopc. 
This  cover  is  made  of  o|>rn-iiicsli  cotton  cloth,  such  ;is  cheesecloth, 
wliich  is  chemically  treated,  forming  a  cellulose  nitrate,  termed 
"pyroxyline,"  of  the  same  general  character  as  gun  cotton.  Batteries 
with  pyroxyline  envelopes  have  heen  in  continual  use  tor  three  years 
anil  proven  entirely  satisfactory.  The  initial  dillicultics  which  were 
I'vperienced  in  the  manufacture  of  the  pyroxyline  envelope  have  heen 
entirely  overcome.  The  paper  was  hrielly  discussed  l>y  Mr.  (.'.  J. 
Keed.  Mr.  Sperry  remarked  that  the  pyroxyline  cannot  be  used 
on  the  negative  plate. 

riiK  loNiKN  iK.vno.N  I  ii.\N(;ks  i.\  tiik  klkitkoi.ysis  ok  mhink. 

In  a  paper  on  this  subject,  Ur.  W.  11.  Walker  discussed  the  results 
of  experiments  recently  published  by  C.  T.  Townsend  in  lilectro- 
ilicmiial  Industry.  Or.  Walker  showed  that  the  results  observed 
by  Mr.  Townsend  can  be  simply  explained  by  means  of  the  nngration 
of  ions,  and  that  the  resulting  concentration  changes  can  be  calcu- 
lated from  Hittorp's  transport  luunbcrs.  At  the  beginning  ul  the 
test  only  the  sodium  and  the  chlorine  ions  travel ;  but  afterw  ards, 
when  sodium  hydroxide  has  been  formed,  the  llO  ions  participate 
in  the  conduction  of  the  current,  and  for  the  numerical  calculation 
it  is  necessary  to  take  them  into  account.  Mr.  Townsend  stated 
that  he  is  not  at  liberty  at  present  to  discuss  the  whole  matter  freely, 
but  will  do  so  in  future. 

rilKK.MO    E.M.F.    WITHOUT    DlKl-ERENCE    OK    TEMPER.VTURE. 

In  this  paper  Prof.  H.  S.  Carliart  presented  a  very  clear  and  sini|)le 
tlKTinodynamical  theory  of  concentration  cells  and  of  galvanic  cells 
in  general.  The  Peltier  effect  is  a  single  example  of  a  very  general 
law;  if  a  current  passes  through  a  junction,  energy  is  either  given 
to  the  circuit  or  taken  from  it.  The  flow  of  the  current  produces  a 
ditTerence  of  temperature.  These  temperature  changes  have  nothing 
whatever  to  do  with  the  Joulean  heat.  Prof.  Carhart  pointed  out 
the  essential  difference  in  the  behavior  of  a  circuit,  "consisting  of 
metals  only,  and  of  a  circuit  consisting  of  both  metals  and  electro- 
lytes. He  then  showed  how  the  Carnot-Clausius  thermodynamical 
cycle  can  be  applied  to  the  theory  of  a  galvanic  cell. 

THE   CORROSION    OF   METALS   BY   ELECTROLYSIS. 

A  long  paper  on  this  subject  was  read  by  Mr.  A.  A.  Knudson, 
a  portion  of  w-hich  is  reprinted  elsewhere  in  this  issue.  He  first 
took  up  the  subject  of  electric  currents  generated  in  the  earth  by 
local  circuits  formed  by  different  metals  in  contact  with  another  and 
with  the  damp  earth  acting  as  electrolyte.  An  analogous  case  is  the 
corrosion  which  often  takes  place  in  vessels,  due  to  galvanic  action. 
If.  when  repairs  become  necessary,  iron  patches  are  bolted  over  the 
copper-plated  hull  of  a  vessel,  corrosion  is  bound  to  follow.  A  still 
more  important  case  of  sea  water  corrosion  due  to  placing  together 
dissimilar  metals,  is  sometimes  found  on  the  propeller  shafts  of 
steamers.  The  author  then  discussed  the  electrolytic  action  of  the 
return  currents  of  electric  railways  upon  gas  and  water  pipes,  as  well 
as  upon  metallic  structures,  such  as  bridges,  which  portion  of  the 
paper  will  be  found  elsewhere. 

The  paper  was  discussed  at  some  length  by  Mr.  Carl  Hcring,  who 
pointed  out  that  the  corrosive  effect  on  pipes  depends  upon  the 
current  flowing  in  them,  and  that  in  very  many  cases  it  is  absolutely 
wrong  to  judge  from  voltmeter  measurements  what  this  current 
may  be.  He  suggests  to  measure  the  current  in  a  pipe  as  follows : 
Connect  two  points  of  the  pipe  selected  with  an  ammeter  as  well  as 
with  a  voltmeter  and  take  a  reading  of  the  ammeter  and  of  the 
voltmeter;  disconnect  the  ammeter  and  take  another  reading  of  the 
voltmeter;  then  the  current  in  the  pipe  is  given  by  a  very  simple 
formula,  which  may  be  easily  found  by  using  Ohm's  law.  Mr. 
Hering  suggested  to  apply  the  following  remedy  at  such  points  of 
iron  pipes  where  electric  currents  are  tending  to  leave  them  and  thus 
to  destroy  them  by  corrosion.  Connect  at  such  places  the  iron  pipes 
with  a  block  or  plate  of  zinc;  then  the  currents  will  not  pass  from 
the  iron  directly  into  the  earth,  but  first  into  the  zinc  and  the  corro- 
sion of  the  iron  is  thus  prevented;  the  zinc  is  of  course  gradually 
eaten  up.  It  may  pay  to  prevent  the  corrosion  of  iron  docks  in  the 
same  way,  by  connecting  them  with  a  block  of  zinc.  Mr.  C.  J. 
Reed  mentioned  that  the  same  remedy  of  the  use  of  zinc  is  being  ap- 
plied and  has  proven  very  satisfactory  on  steamships  to  prevent 
the  destruction  of  condenser  tubes. 

The  first  paper  of  the  session  on  April  17  was  entitled — 


MIIK  ON    rilK  io.Mlf)MTIoN    IJt'    KI.Ki  TMOl'I.A  I  lN(i  hOI.IITIUNS. 

The  author,  Dr.  N.  .S.  Keith,  said  that  in  electroplating  and  clcctro- 
kypiuK  the  anodes  should  he  of  the  purr  metals;  otherwise  if  the 
unpurities  be  metals  electropositive  t<i  that  which  is  transferred,  they 
will  either  enter  Ihc  electrolyte,  thus  chan|{in({  its  constitution  by 
the  introduciion  of  undesirable  salts;  or  they  may,  if  insoluble,  form 
crusts  on  the  anode,  consisting  of  insoluble  and  non-conductive 
salts.  The  ideal  electrolyte  wherein  metal  is  to  he  transferred  is  a 
soltition  of  that  metal  which  has  no  corroding  effect  on  either  the 
anode  or  the  cathode  when  no  current  is  flowing  through  the  cell. 
.Sucli  a  solution  may  possibly  be  made;  but  in  oper.ation,  when  cur- 
rent passes,  it  can  be  m.iintained  only  with  difhculty.  The  author 
suggests  the  use  of  strong  solutions  with  abundant  solvent  of  the 
sail  formed  at  the  .-mode  and  rapid  circidation  ;  under  such  con<litions 
high  current  densities  may  be  used  and  deposits  are  r:ipidly  obtained. 
The  author  discusses  especially  gold  and  silver  plating  and  finally 
refers  to  his  process  of  refining  lead  base-bullion,  separating  its 
contents  of  gold  and  silver  by  electrolysis.  The  general  tendency 
in  electroplating  solutions  in  operation  is  to  form  oxy  salts  at  the 
.■mode.  This  is  undesirable  and,  if  avoided,  either  by  suitably  com- 
I)osing  the  snhnion.  or  by  properly  operating  it,  the  best  re>ults  will 
be  attained. 

In  the  discussion  which  followed  Mr.  II.  E.  Heath  spoke  on  the 
use  of  unipolar  machines  for  electroplating.  Mr.  C.  O.  Mailloux 
then  gave  an  extended  and  very  interesting  account  of  experiments 
made  by  him  some  years  ago  in  the  electroplating  line;  he  pictured 
the  metal  inertia  of  the  average  electroplates.  He  described  how 
he  had  developed  a  plating  process  by  careful  and  systematic  lab- 
oratory work  and  how  it  became  an  easy  matter  to  get  very  good 
deposits  with  a  current  density  of  500  amp.  per  square  foot,  thus 
shortening  the  time  of  the  process  very  considerably.  The  paper 
was  also  discussed  by  Messrs.  Eddy,  Reed,  Johnson  and  Hering. 

DETERMINATION  OF  VAPOR  DENSITIES  IN  THE  ELECTRIC  FURNACE. 

A  highly  interesting  paper  on  this  subject  was  read  by  Dr.  Walther 
Nernst,  of  the  University  of  Giittingen,  Germany.  The  method  em- 
ployed is  the  classic  one  of  Victor  Meyer,  which  heretofore  could 
not  be  used  at  temperatures  higher  than  about  1800°  C.  It  is  now 
possible  to  use  the  same  method  for  temperatures  of  about  2000°, 
by  using  apparatus  of  iridium,  which  has  a  melting  point  of  some- 
what over  2200°.  Herasus  of  Hanau  succeeded  in  making  a  small 
but  expensive  apparatus.  The  reading  is  taken  by  measuring  the 
motion  of  a  mercury  meniscus.  Small  egg-shaped  vessels  of  iridium 
are  used  to  contain  the  substance  and  the  weighings  are  made  on  a 
specially  devised  torsion  balance.  From  some  examples,  quoted  by 
Dr.  Ncrnst,  it  appears  that  the  method  is  surprisingly  accurate.  The 
author's  achievement  was  highly  commended  in  the  discussion  by 
Messrs.  Bancroft,  Backeland  and  Richards. 

NOTE  ON  ELECTRICAL  ENDOSMOSE. 

A  brief  paper  was  then  read  by  Dr.  W.  D.  Bancroft  on  electrical 
cndosmose  or  cataphoresis.  The  author  pointed  out  the  great  im- 
portance of  this  phenomenon  for  scientific  as  well  as  technical  work. 
It  should  not  be  neglected,  as  is  generally  done ;  it  may  in  some  cases 
be  even  more  important  than  the  effect  of  the  true  migration  veloci- 
ties of  the  ions.  It  is  of  importance  to  know  that  it  is  possible  by 
proper  choice  of  the  diaphragm  to  obtain  the  degree  of  endosmosis 
wanted  for  the  special  purpose.     The  paper  was  not  discussed. 

IONS   AND   ELECTRONS. 

Dr.  Louis  A.  Parsons,  of  Johns  Hopkins,  read  a  paper  in  which 
he  gave  a  review  of  the  work  of  various  investigators,  especially 
J.  J.  Thomson,  which  led  to  the  modern  conception  of  electrons,  and 
discussed  the  relation  between  electrons  and  ions.  As  the  first  part 
of  the  paper  was  a  concise  summary  of  the  historical  development 
of  the  electron  theory,  and  as  the  second  part  was  highly  mathe- 
matical, it  is  impossible  to  give  a  brief  abstract  of  the  paper.  It 
was  not  discussed. 

UNIFORMITY  IN  ELECTROCHEMICAL  EQUIVALENTS. 

A  brief  paper  on  this  subject  was  read  by  Mr.  Carl  Hering,  who 
suggested  that,  for  the  sake  of  uniformity,  electrochemists  should 
adopt  a  combination  of  certain  values  already  adopted  by  authori- 
tative bodies.  They  are  the  electrochemical  equivalent  of  silver 
0.001118  gramme  per  conlomb,  and  the  table  of  atomic  weights  issued 
by  the  American  Chemical  Society.  This  leads  to  a  change  of  a 
unimlent  grain  ion  of  96,538.5  coulombs,  or  approximately  96,540 
coulombs,  which  is  already  widely  in  use.     The  paper  was  discussed 
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by  Messrs.  Bancroft,  Covvles  and  Richards.  Dr.  Bancroft  remarked 
that  from  recent  measurements  of  T.  \V.  Ricliards  it  seems  that 
gG.(>oo  conlonibs  is  more  correct  than  96,540. 

E.M.F.  or  .\LLOYS. 

A  brief  note  on  this  subject  was  then  presented  by  Dr.  W.  D. 
Bancroft  on  the  c.m.f.  of  alloys  with  respect  to  one  of  the  two  metals. 
He  pointed  out  an  apparent  anomaly  and  explained  it  by  showing 
that  it  was  due  to  the  fact  that  in  such  abnormal  cases  there  is  no 
chemical  equilibrium.  The  paper  was  not  discussed.  This  was  the 
last  paper  read  at  the  Friday  session. 

KI.KCTKOI.VTIC     PKOUUCTION     OF     METALI.IC     (.O.M  POUNDS. 

.•\  long  paper  by  Prof.  C.  F.  Burgess  and  Mr.  Carl  Hambiishen, 
of  the  University  of  Wisconsin,  was  then  read  by  Prof.  Burgess.  The 
authors  point  out  the  limitation  of  the  methods  at  present  available 
and  deal  with  some  of  the  difficulties  which  must  be  encountered 
in  large  scale  working.  The  suitable  design  of  electrolytic  apparatus 
requires  special  ingenuity  and  skill  of  the  designer.  The  advantages 
of  electrochemical  methods  over  purely  chemical  methods  are  pointed 
out  in  various  special  cases.  The  authors  then  give  an  account  of 
an  extended  series  of  experiments  in  which  they  tested  various 
processes  for  the  production  of  white  lead;  they  reach  the  conclusion 
that  there  is  little  chance  for  the  electrolytic  process  replacing  the 
chemical  methods  at  present.  In  the  production  of  various  other 
lead   compounds,   however,    there    seems    to   be   greater    opportunity 


as  the  primary  of  the  second  transformer,  and  the  secondary  of 
this  second  transformer  was  connected  to  a  telephone  receiver. 
Thus  the  impulses  induced  in  the  core  of  the  first  transformer  were 
transmitted  through  the  electrolyte  to  the  core  of  the  second  and 
thence  to  the  telephone.  Whether  decomposition  of  the  electrolyte 
takes  place  is  not  definitely  determined,  but  probably  it  does  not. 

POTliNTIALS  OF  ZINC  IN  AQUEOUS   SOLUTIONS. 

A  joint  paper  by  Dr.  H.  E.  Tatten  and  Mr.  W.  R.  Mott,  illustrated 
by  a  great  many  diagrams,  was  read  by  Mr.  Mott.  The  first  part  of 
the  paper  dealt  with  single  potentials  of  zinc  in  various  aqueous 
solutions  and  one  conclusion  reached  by  the  authors  is  that  the 
so-called  solution  tension  of  zinc  seems  to  be  a  "rather  elastic 
(|uantity."  The  second  part  of  the  paper  deals  with  decomposition 
points  and  various  methods  are  discussed. 

NOTES  ON  THE  ELECTKO-DEPOSITION   OF   NICKEL. 

A  paper  on  this  subject  was  read  by  Mr.  Woolsey  McA.  Johnson. 
The  author  gives  in  this  paper  some  extensions  of  his  notes  given 
in  a  recent  number  of  Electrochemical  Industry.  He  discusses  at 
some  length  the  reasons  why  hot  solutions  are  used  in  processes. 
It  is  quite  possible  to  obtain  good  deposits  from  cold  solutions,  but 
for  certain  commercial  reasons  which  are  explained  by  the  author, 
the  use  of  a  hot  solution  is  advantageous.  In  the  second  part  of  his 
paper  the  author  discusses  why  the  use  of  a  hot  electrolyte  prevents 
the  curling  of  nickel  deposited  at  high-current  density.    He  suggests 
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for  commercial  application  of  the  electrolytic  method,  and  lead 
acetate,  lead  chloride  and  lead  cliromate  may  be  produced  to  ad- 
vantage by  electrolytic  methods. 

THE  electro-deposition  OF    METALS   UPON    A  ROTATING  CATHODE. 

A  paper  on  this  subject  by  J.  G.  Zimmerman  was  read  by  Prof. 
Burgess.  The  result  of  the  investigation  is  that  the  use  of  high- 
current  densities  in  depositing  metals  is  made  possible  by  the  use 
of  rapidly  rotating  cathodes.  The  critical  current  density,  i.  e.,  that 
at  which  a  powdery  deposit  occurs,  is  approximately  proportional 
to  the  speed  of  rotation.  In  the  case  of  nickel  plating,  particularly, 
this  method  has  great  advantages,  as  it  is  possible  to  obtain  a  much 
thicker  coating  of  nickel  when  the  cathode  is  rotated  than  when 
stationary.  Zinc  behaves  quite  differently  from  nickel.  Increase 
of  current  density  by  means  of  rotating  cathodes  is  also  possible  in 
the  case  of  iron,  lead,  antimony  and  silver.  The  paper  was  discussed 
at  some  length  by  Messrs.  Burgess,  Hering,  Eddy,  Bancroft,  Heath 
and  Mott.  Mr.  Hering  suggested  that  a  strong  circulation  of  the 
electrolyte  would  have  the  same  effect  as  rotating  the  cathode. 

electrolytic  CONDUCTION   WITHOUT  ELECTRODES. 

.•\  paper  on  this  subject  was  read  by  Mr.  A.  B.  Marvin.  He 
described  several  arrangements  based  upon  the  principles  of  dynamo 
construction  and  designed  to  detect  electrolytic  conduction  without 
any  electrodes.  The  best  results  were  obtained  with  an  apparatus 
consisting  essentially  of  two  alternating-current  transformers  of 
somewhat  peculiar  construction.  The  primary  of  the  first  was  ex- 
cited from  a  125-cycle  alternating-current  power  circuit.  Its  sec- 
ondary winding,  which  consisted  of  a  tube  of  electrolyte,  served  also 


that  this   fact   is   directly   connected  with  the   formation   of   nickel- 
hydrogen  alloys. 

NOTES  ON    MODERN    ELECTROLYTIC   COPPER   REFINING. 

.\  paper  on  this  subject  by  Mr.  Titus  Ulke  was  read,  in  the  absence 
of  the  author,  by  Dr.  J.  W.  Richards.  Mr.  Ulke  suggests  that  the 
managers  of  copper  refineries  might  profitably  adopt  the  methods  of 
the  American  iron  and  steel  makers  and  allow  engineers  free  access 
to  all  parts  of  their  plants  and  thereby  encourage  a  free  exchange 
of  ideas  and  the  obtaining  of  mutual  benefits.  All  the  so-called 
mysteries  of  electrolytic  copper  refining  may  be  resolved  into  certain 
more  or  less  well-known  simple  rules  of  practice.  The  material 
at  present  subjected  to  profitable  electrolytic  treatment  in  electro- 
lytic refineries  is  invariably  a  precious  metal  bearing  crude  copper 
cast  into  anodes,  assaying  at  least  96  per  cent,  copper  and  generally 
refined  by  fire  methods  up  to  98  or  99  per  cent.  The  initial  cathode 
sheets  are  invariably  thin  sheets  of  electrolytic  copper,  obtained- 
by  deposition  upon  and  stripping  from  greased,  oiled  plates  of  copper 
or  lead.  The  constantly  decreasing  acidity  and  the  constantly  in- 
creasing copper  contents  of  the  electrolyte  must  be  maintained 
within  certain  limits.  Heating  the  electrolyte  up  to  40°  or  50°  C. 
is  advantageous.  The  author  enumerates  the  various  improvements 
in  details  made  in  recent  years  in  American  copper  refineries.  He 
also  gives  some  statistical  data. 

NEW    APPARATUS, 

Mr.    A.   Eimer   exhibited   and   explained   some   improved   electro- 
chemical apparatus,  especially  several  new-  forms  of  electric  furnaces. 
Two  papers,  by  Mr.  P.  G.  Salom  and  by  Mr.  A.  H.  Cowles,  were 
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withilrawn  uiiil  will  br  |iirsriitrd  at  the  ncNt  inrclinK-  Tile  j).i|ni » 
by  Dr.  J.  W.  Walker  on  the  iiilhience  of  somr  im|»iiritie«  in  .Milt 
upon  the  yield  of  sotia  b>  the  aiiialKani  i)riice>>.,  aiul  Dr.  C.  W. 
Volney  on  the  formation  of  nitric  acid  under  elnlric  inllueiu-es, 
wrrc  read  in  title  in  the  absence  of  the  authors. 

rONIHTIONS    OK    PK(X;KKSS   4N    KI.Kt  rR(K-ilKMISIKV. 

riu-  presidential  address  ot  Or.  J.  W.  Richards  dealt  with  this 
subject.  The  speaker  discus.sed  the  subject  under  the  following 
headings:  Discovery  of  new  facts;  better  understandinK  of  the 
laws  of  co-relating  facts;  more  rational  theories  of  the  why  and 
wherefore;  increasini;  application  of  the  facts  to  the  welfare  of 
mankind;  increasing  dissemination  of  scientific  literature,  and  an 
increasing  vision  on  the  part  of  the  scientist  of  the  possibilities  of 
scientitic  achievement.  The  aildress  was  received  with  much  ap- 
plause. 

After  the  presidential  address,  Mr.  Thomas  made  an  excellent 
l)resentatioii  of  the  new  Cooper  Hewitt  static  converter  described 
recently  in  these  pages,  and  sluiwed  it  in  operation  iransformiiig  three- 
phase  current  into  direct  to  run  lamps,  motor,  etc.  .\ftcr  this  Dr. 
Recklinghausen  made  a  demonstration  of  the  Hewitt  mercury  vapor 
lamp  with  special  regard  to  its  actinic  (pialities.  As  an  illustration 
of  its  use  in  photography.  1-".i.kc"tkical  W'oki.I)  .\.ni)  En(;inkkk  then 
took  some  photographs.  Those  shown  on  page  697  were  of  3  seconds' 
exposure.  Others  of  8  and  10  seconds  were  decidedly  ovcr-e.xposed 
and  have  not  been  reproduced  here,  although  in  some  of  them  the 
individual  likenesses  are  superb.  The  evening  closed  with  a  Kneipe 
given  by  the  Chemists'  Club  and  participated  in  by  about  200  persons. 


Lecture  of  Mr.  W.  J.  Hammer. 


On  Friday  evening  Mr.  William  J.  Hammer  delivered  at  the  ColiegL 
of  the  City  of  New  York  a  lecture  before  a  joint  meeting  of  the 
American  Institute  of  Electrical  Engineers  and  the  American  Electro- 
chemical Society,  the  title  being  "Radium  and  Other  Radio-Active 
Substances,  with  a  Consideration  of  Phosphorescent  and  Fluorescent 
Substances ;  the  Properties  and  Application  of  Selenium,  and  the 
Treatment  of  Disease  by  Ultra-Violet  Light."  The  attendance  was 
very  large  and  the  greatest  of  interest  was  shown  in  the  numerous 
experiments  which  Mr.  Hammer  had  devised  for  the  occasion.  Since 
the  lecture  as  issued  in  printed  form  by  the  Institute  would  cover, 
with  the  cuts,  about  16  of  these  pages,  only  a  brief  summary  of  it 
can  here  be  given. 

In  opening  the  meeting,  President  Scott  referred  to  the  American 
Electrochemical  Society  as  indicating  by  its  name  the  intimate  con- 
nection between  two  branches  of  sciences  and  of  industry.  Electricity 
and  chemistry  in  many  of  their  aspects  may  have  little  in  common  ; 
but  the  mystery  of  electricity  and  the  secret  of  chemical  athnity  are 
not  far  apart.  There  is  an  overlapping  field  in  which  there  is  a 
new  science,  a  new  industry  and  a  new  society.  He  contrasted  the 
slow  development  of  the  dynamo,  reaching  over  the  span  of  a  life- 
'time,  with  the  recent  development  following  the  announcement  of 
the  discovery  of  Prof.  Rontgen.  Immediately  in  laboratories  all 
over  the  world  extended  experiments  and  investigations  were  begun, 
apparatus  was  forthcoming  for  practical  use  and  within  a  twelve- 
month the  Rontgen  ray  was  an  important  adjunct  in  many  a  hos- 
pital. This  difference  is  due  to  a  change  in  the  method  of  doing 
things,  in  the  method  of  scientific  observation  and  of  scientific  gen- 
eralization on  the  one  hand,  and  in  the  facility  of  the  inventor  and 
the  engineer  to  develop  and  utilize  the  new-  material  which  is  put 
at  their  disposal.  To  this  must  be  added  as  a  factor  in  modern 
development  the  attitude  of  the  general  public.  The  scientific  ob- 
server and  the  inventor  are  no  longer  wizards  to  be  shunned  or 
executed.  Science  and  engineering  have  done  so  much  in  the  past 
that  there  has  come  to  be  a  wonderful  faith  in  the  future. 

On  the  one  hand  we  marvel  at  the  advance  which  has  been  made 
in  science,  invention  and  engineering.  On  the  other  hand,  we  find 
that  in  every  direction  we  have  only  entered  upon  the  fields  of  nature, 
which  lies  before  us  promising  and  unexplored.  In  the  production 
of  light  and  mechanical  energy,  for  example,  we  are  wonderfully 
in  advance  of  our  forefathers,  but  our  present  methods  are  crude 
and  inefficient  compared  with  what  we  know  to  be  theoretically 
possible  in  the  transformation  of  energy  if  we  had  but  the  means. 
It  is,  therefore,  with  a  peculiar  interest  when  attention  is  directed 
to  an  unfamiliar  subject ;  that  we  learn  of  the  wonderful  properties 


lit  a  rare  ilenuiil  ;  and  thai  t\e  direct  uiii  tlKiiigliis  to  a  iu-\t  lield 
hidrii  with  Kreal  piissibililies. 

.Mr.  Hammrr  uprned  liis  lecture  by  describing  the  Finscn  method 
fi'r  the  trratmciil  of  disease  by  ultra-\iolcl  rays.  His  remarks  were 
illiislratrd  by  views  jirojected  on  a  screen,  of  the  apparatus  cm- 
ployed  by  Dr.  l-'inscn,  and  of  ])ortrnits  of  patients  before  and  after 
treatment,  showing  Ihr  marvelnus  iurali\r  <lTeit  ui  ulira-N  inlet  rays 
in  cases  of  lupus. 

Next  taking  up  the  subject  of  selenium,  Mr.  Hammer,  alter  giving 
a  historical  resume,  eoiidurted  a  number  of  interesting  experiments. 
He  dcscrilied  the  inethnd  of  making  selenium  cells,  and  showed  (piite 
:i  number  of  cli(T<-renl  types.  He  also  explained  various  methods 
in  which  selenium  has  been  employed  in  talking  over  a  beam  of  light 
and  III  wireless  telephony,  and  the  various  methods  suggested  for 
ihe  use  of  selenium  in  seeing  at  a  distance.  One  of  the  experiments 
consisted  in  the  transmission  of  speech  by  the  aid  of  the  selenium  cell. 
Hy  talking  against  a  pig-skin  diaphragm,  acetylene  gas  behind  the  dia- 
phragm is  made  to  vibrate  and  produce  a  manometric  llaine,  the  light 
of  which  when  turned  upon  a  selenium  cell  connected  with  a  telephone 
reproduces  the  sound  spoken  into  the  gas  transmitter.  Hy  means 
of  a  selenium  cell  in  connection  with  a  battery  and  relay,  a  motor 
was  started,  a  horn  blown,  a  bell  rung,  a  cannon  fired,  and  incandes- 
cent lamps  lighted,  merely  by  interposing  the  hand  between  the  selen- 
ium cell  and  a  ray  of  light  falling  upon  it.  A  3-lip  ni<.>tor  driving  a 
-•-kw  generator  supiilying  a  bank  of  lamps  was  easily  started  and 
stopped  in  the  inaiiiier  described. 

Referring  to  a  sMgge--tion  that  safes  could  be  burglarized  by  elec- 
trical  means.   Mr.    Il.inimer  suggested  placing  a   selenium  cell    in  or 


.\PPAKATUS    USED  FOR  ILLLSTRATIXC  LECTUKK. 

near  the  safe  so  that  the  moment  light  was  produced  by  the  electrical 
or  other  means  employed,  an  alarm  would  be  sounded ;  he  referred 
to  the  probable  use  of  thermite  in  burglary,  this  consisting  of  an 
oxide  of  iron  mixed  with  powdered  aluminum,  which  gives  rise  to 
an  extremely  high  temperature  if  magnesium  be  placed  on  the  top  and 
touched  off  by  a  match.  He  spoke  of  the  use  of  selenium  cells  on 
buoys,  by  means  of  which  the  gas  for  lighting  is  turned  on  auto- 
matically at  the  approach  of  darkness,  and  vice  versa.  He  also 
described  the  Ruhmer  photo-graphophone,  views  of  which  were  pro- 
jected on  a  screen.  A  gelatin  film  driven  at  a  high  speed  is  sub- 
jected to  the  action  of  an  electric  arc,  in  the  circuit  of  which  is  a 
telephone.  Words  spoken  or  sung  into  the  telephone  superimpose 
the  telephone  waves  upon  the  current  flowing  in  the  arc,  and  cause 
a  corresponding  variation  in  the  light  of  the  arc,  which  affects  the 
photographic  film.  The  film  may  then  be  passed  at  the  previous  rate 
between  an  arc  lamp  and  a  selenium,  cell,  whereupon  a  telephone  in 
the  circuit  of  the  latter  will  reproduce  the  original  sound.  Numer- 
ous other  applications  of  selenium  were  described.  The  cost  of  the 
material  is  said  to  be  $1  per  gramme  for  pure  crystalized  selenium, 
the  ordinary  commercial  article  costing  about  10  cents  per  gramme. 
Mr.  Hammer  then  took  up  the  subjects  of  fluorescence  and  phos- 
phorescence, which  were  illustrated  by  a  large  number  of  experi- 
ments, many  of  which  were  striking  in  their  effects.     The  subject 
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led  to  the  consideration  of  cmliode  rays  and  Rontgen  rays.  In  tliis 
portion  of  the  lecture  Mr.  Hammer  illustrated  an  interesting  and 
important  discovery  which  lie  has  made,  namely,  the  production  of 
cathode  rays  from  Rontgen  rays,  thus  reversing  the  Rontgen  ra> 
cycle.  By  bombarding  the  outer  surface  of  an  Edison  Rontgen  ray 
tube,  he  caused  cathode  rays  to  pass  within  the  tube.  This  was  in- 
dicated by  the  tungstate  of  calcium  within  the  tube  becoming  brightly 
phosphorescent,  and  the  fact  that  the  stream  could  be  deflected  by  a 
magnet. 

A  considerable  portion  of  the  lecture  was  devoted  to  radium,  which 
opened  with  a  historical  account  of  its  discovery  and  of  the  investi- 
gations of  its  radio-active  properties,  together  with  a  sketch  of  its 
relations  with  other  mineral  deposits.  He  also  referred  to  the  prop- 
erties of  various  other  substances  related  to  radium,  such  as  uranium, 
actinium,  polonium  and  thorium.  Referring  to  the  cost  of  radium,  he 
gave  the  figure  $2,721,555  per  pound  as  the  market  rate  for  the  purest 
grade  now  obtainable;  such  a  quantity,  however,  is  not  in  existence, 
and  the  material  thus  far  experimented  with  has  been  in  extremely 
small  quantities. 

Mr.  Hammer  pointed  out  that  polonium  and  uranium  do  not  pos- 
sess the  power  of  exciting  radio-activity,  whereas  there  is  an  actual 
emanation  from  radium  and  thorium,  which  produce  radio-activity 
in  surrounding  objects.  He  referred  to  the  discrepancy  between  a 
statement  of  Heydweiller  and  statements  of  Becquerel,  J.  J.  Thomson 
and  others  concerning  the  loss  of  weight  of  radium.  The  latter  au- 
thorities have  stated  that  there  is  no  perceptible  loss  of  weight,  and 
this  the  former  has  contradicted.  Mr.  Hammer  says  that  since  Heyd- 
weiller printed  his  denial  it  has  been  found  that  an  error  during  his 
experiments  invalidated  his  results,  and  that  later  experiments  he  has 
undertaken  point  to  the  correctness  of  the  accepted  position  of  Thom- 
son and  others.  He  said  that  it  is  noteworthy  that  radium  rays  induce 
activity  which  persist,  whereas  that  excited  by  Rontgen  rays  ceases 
immediately  on  the  removal  of  the  rays.  He  showed  an  interesting 
original  experiment  in  which  radio-activity  imparted  to  cardboard 
and  tin  had  been  restimulated  after  it  had  become  too  faint  to  be 
appreciable  to  the  eye,  by  burning  magnesium  wire  before  the  object 
or  exposing  it  to  ultra-violet  rays.  Mr.  Hammer  projected  on  the 
screen  a  number  of  photographs  which  he  has  taken  of  objects  by 
means  of  radium,  which  illustrated  the  penetrative  character  of  the 
radium  rays,  the  effect  of  a  magnetic  field  upon  certain  of  the  rays, 
the  Rontgen  ray  characteristics  present,  etc.  Among  other  things, 
he  showed  a  radium  radiograph  of  a  human  hand.  The 
account  which  Mr.  Hammer  in  his  lecture  gave  of  radium  and  its 
properties  is  perhaps  the  most  exhaustive  that  has  yet  been  printed, 
and  the  same  is  true  with  respect  to  selenium.  Indeed,  the  paper 
is  a  mine  of  infonnation  on  the  several  subjects  which  it  considers. 


CURRENT  NEWS  AND  NOTES. 


NEIV  YORK  ELECTRICAL  SOCIETY.— Tht  next  meeting  of 
the  New  York  Electrical  Society  will  be  held  at  19  West  Forty-fourth 
Street,  New  York,  April  29  at  8  P.  M.  Mr.  Bion  J.  Arnold,  con- 
sulting engineer  of  the  New  York  Central  Railroad,  and  also  of  the 
Chicago  City  Council,  will  lecture  on  "The  Rapid  Transit  Problem 
in  Chicago  and  Other  Great  Cities." 


LIGHT  FOR  THE  KAISER.— The  Kaiser  has  decided  to  bring 
the  old  palace  in  Berlin  and  the  new  palace  ih  Potsdam  up  to  date 
as  regards  modern  conveniences,  heating  and  lighting.  Hitherto 
lack  of  elevators  and  electric  light  has  been  frequently  the  cause  of 
much  discomfort  When  the  works  now  in  progress  are  finished 
the  Kaiser's  palaces  will  have  all  the  modern  improvements,  like  a 
New  York  flat. 

ROTARY  CONVERTER  CIRCUIT.— A  patent  issued  April  14 
to  Mr.  A.  D.  Lunt,  relates  to  a.  means  for  supplying  to  the  direct- 
current  circuit  of  a  rotary  converter  a  third  or  neutral  conductor. 
This  consists  of  the  application  of  the  Dobrowolski  method,  but 
the  neutral  point  instead  of  being  an  image  on  an  inductive  resist- 
ance of  the  neutral  point  of  the  machine,  is  the  neutral  point  of  the 
secondary  of  the  transformer  or  transformers  supplying  the  machine. 
That  is  to  say,  in  the  case  of  a  single-phase  converter  this  neutral 
point  is  the  middle  point  of  the  transformer  secondary;  and  in  the 
case  of  a  three-phase  converter  the  point  is  the  middle  point  of  the 
combined  secondaries  of  the  three  transformers. 


ELECTRIC  CURE  OE  CANCER.— Dispatches  from  Vienna  say 
that  the  news  published  of  the  discovery  of  a  new  treatment  for 
cancer  by  means  of  high-frequency  electrical  currents  has  attracted 
the  attention  of  the  Viennese  medical  and  surgical  profession,  the 
members  of  which  are  always  keenly  alert  for  every  new  idea  or  fresh 
development  in  the  science  of  healing.  One  of  the  most  prominent 
clinical  surgeons  does  not  consider  this  latest  method  as  of  the  first 
importance.  In  the  course  of  conversation  on  the  subject  he  stated 
that  the  form  of  cancer  known  as  epithelioma  in  the  skin  had  been 
experimentally  treated  with  Rontgen  rays  for  some  little  time  past  in 
Vienna.  It  was  found  that  this  method  had  certain  beneficial  effects 
in  temporarily  lessening  the  malignant  swelling.  At  the  same  time, 
however,  while  the  outward  manifestation  of  the  malady  is  alleviated 
by  this  treatment,  the  primary  cause  remains  unaffected,  inasmuch 
as  the  seat  of  the  disease  simply  penetrated  more  deeply  into  the 
system. 

ELECTRIC  FREIGHT  IN  MASSACHUSETTS.— A  bill  has 
just  been  signed  by  Governor  Bates,  of  Massachusetts  permitting 
street  railroads  of  the  State  to  carry  freight.  The  Massachusetts 
Electric  Companies,  which  operates  over  800  miles  of  street  railways 
in  the  State,  will  no  doubt  in  time  be  able  to  take  advantage  of  this 
law.  As  an  example  of  the  possibilities  in  connection  with  the 
transportation  of  freight  by  street  railways,  Fall  River  or  any  of 
the  large  mill  cities  in  which  the  Massachusetts  Electric  Companies 
operates,  may  be  cited.  The  lines  of  the  system  touch  all  the  large 
mills  in  these  cities  and  are  in  a  position  to  handle  freight  from  these 
mills  to  Boston  or  some  central  point  to  great  advantage  at  a  time 
when  the  passenger  traffic  is  light.  There  are  great  possibilities  in 
connection  with  freight  transportation  by  the  street  railways,  but 
few  of  the  street  railway  properties  are  as  yet  prepared  to  take  ad- 
vantage of  the  opportunities  Special  plans  of  this  nature  have  been 
outlined  and  attempted  for  some  years  past. 


U.  S.  NAVY  WIRELESS  TELEGRAPHY.— Ix  is  stated  from 
Washington  that  tests  to  determine  the  true  value  of  wireless  teleg- 
raphy as  a  medium  of  communication  in  naval  warfare  will  soon  be 
conducted  by  the  Navy  Department  off  Montauk  Point.  The  exact 
utility  of  wireless  for  a  fleet  attacking  New  York  City  will  be  dem- 
onstrated. The  auxiliary  cruisers  Prairie  and  Topeka,  both  of  which 
have  been  equipped  for  wireless  experiment  work,  will  take  their 
positions  at  sea  off  Montauk  Point.  At  changing  distances,  in- 
variable weather  and  with  five  different  types  of  wireless  instru- 
ments, they  will  communicate  with  each  other.  Efforts  will  be 
made  by  the  land  wireless  station  on  Montauk  Point  to  intercept 
the  messages  between  the  warships.  The  ability  of  a  hostile  station, 
either  ashore  or  on  another  warship,  to  intercept,  confuse  or  in- 
terpret the  messages  between  warships  operating  together  is  the 
most  vital  problem  in  the  application  of  wireless  telegraphy  to 
modern  naval  warfare.  Captain  Arnold  expects  to  make  a  thorough 
exposition  of  this  point. 


GERMAN  WIRELESS  TELEGRAPH  APPARATUS.— A  spe- 
cial cable  dispatch  from  Berlin  states  that  within  a  few  days  the  first 
consignment  of  portable  wireless  telegraph  carriages  will  be  shipped 
by  the  Siemens  &  Halske  Company  to  Washington,  to  be  employed 
by  the  United  States  Signal  Corps  for  the  army.  Six  carriages  will 
be  placed  in  operation  at  military  forts  near  Washington,  and  will 
be  employed  in  maneuvers.  The  wagons  will  be  specially  adapted 
for  use  in  mountainous  Western  regions  of  the  United  States.  The 
air  wire,  which  is  of  fine  steel,  is  elevated  by  means  of  a  small  captive 
balloon  or  by  a  kite,  if  the  weather  is  favorable.  The  system  em- 
ployed is  that  invented  by  Prof.  Braun  and  used  in  the  last  German 
maneuvers  in  the  presence  of  Generals  Corbin,  Young  and  Wood. 
Fifteen  carriages  will  be  sent  in  all  to  the  United  States  and  several 
will  be  shipped  likewise  to  the  Philippines  for  active  service.  Two 
carts  w-ill  be  used,  tlie  first  containing  the  wireless  apparatus  and  a 
rear  carriage  with  a  benzine  motor.  It  is  proposed  to  carry  wireless 
messages  a  distance  of  100  km  (63  miles).  Herr  Georg  Seibt. 
director  in  charge  of  the  wireless  department  of  Siemens  &  Halske, 
stated  that  no  greater  distance  is  desired  than  from  50  to  60  miles 
in  transmitting  messages  from  one  corps  or  point  of  military  oper- 
ations to  another.  In  a  short  time  all  the  big  armies  of  the  world 
will  be  equipped  with  wireless  portable  stations,  as  the  firm  have 
orders  from  France.  England.  Rt;ssia.  Relgium.  Sweden  and  many 
other  countries. 
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lUNLLtaS  TLLLoK.irJI)  u.\  l.O.W,  IM  .1X1)  SUUMU.— 
A  wirclc.M  telegraph  .^ta^ion  is  being  coiistriictcd  at  Furt  Schuyler, 
on  Long  Island  Soiiiul,  and  another  will  be  erected  at  Fort  l-'isher, 
on  I'ishi-r's  Island,  at  the  norilu-in  entrance  to  the  Sound  The 
towers  for  the  stations  arc  to  be  of  steel  and  joo  ft  high.  TIk;.  sta- 
tions are  expected  to  be  in  working  order  by  the  liininning  of  sum- 
mer, and  when  coinpliic.l  liiry  will  l>.-  ..p.raicd  by  electricians  in 
the  army  .si-rvice. 


\ork  from  \rw  koclu-llc,  now  complains  of  the  legislation  against 
it  at  Albany,  N.  \.,  and  claims  thai  it  is  inspired  by  the  New  llavcn 
system. 


ARC  LAMf  rilUTOMUTRY.—The  committee  on  photometric 
values  of  arc  lamps  of  the  National  Electric  Light  Association,  of 
which  Mr.  lUnry  L.  Doherty  is  chairman,  is  making  a  very  elaborate 
report  of  the  tests  that  have  been  carried  on  during  the  past  year 
at  Purdue  Uuiversiiy  under  the  direction  of  Professors  Goldsborough 
and  Matthew.  The  committee  will  present  at  the  convention  to  be 
held  at  Chicago  May  26,  ^7,  28  the  results  of  comparative  tests  of 
arc,  incandescent,  Xcrust  ami  Wrlsb.nch  lights,  and  some  very  in- 
teresting data  are  expected. 


NOW  EL  MESSENGER  SERllCE.-Ai  Toledo,  Ohio,  Miss 
Mayme  Hartzell,  a  twcniy-year-old  girl  living  with  her  parents,  has 
opened  an  office  in  the  Nasby  Building  and  started  what  she  calls 
the  Toledo  Messenger  Service.  She  proposes  to  do  business  in  com- 
petition with  the  American  District  Company,  and  her  only  difficulty 
thus  far  has  been  in  securing  a  sulTicient  number  of  boys,  so  rapidly 
is  her  business  growing,  it  is  said,  owing  not  only  to  the  novelty  of 
the  institution,  but  to  her  clever  business  methods.  She  is  a  tele- 
graph operator  also.  This  knowledge  she  picked  up  when  but  thir- 
teen years  of  age  by  visiting  a  railroad  office,  her  father  being  an 
employee  of  the  Ohio  Central. 


VARIABLE-POLE.  ALTERNA TING-CURRENT  MOTORS.- 
A  patent  issued  April  14  to  R.  Dahlander  and  K.  A.  Lindstrom.  of 
Westerns,  Sweden,  describes  a  method  of  winding  alternating-cur- 
rent motors,  whereby  the  conductors  may  be  coupled  to  vary  the 
number  of  poles.  The  conductors  or  groups  of  conductors  for  the 
several  phases  follow  each  other  in  regular  progression  around  the 
member  on  which  they  are  wound,  and  are  connected  to  form  sep- 
arate windings  for  separate  phases.  The  winding  for  each  phase  is 
divided  into  two  sections  with  a  terminal  connection  so  arranged  that 
the  several  windings  may  be  so  connected  to  cause  the  current  to 
flow  in  the  same  direction  through  both  sections  of  each  winding, 
or  the  direction  of  current  flowing  in  one  of  the  sections  may  be 
reversed.  The  claims  apply  to  induction  and  synchronous  motors 
having  drum  windings. 


ALTERNAnXG-CLRREXT  RAILWAY  MOTOR.— A  double- 
circuit  alternating-current  railway  motor  is  the  subject  of  a  patent 
granted  April  14  to  Sigvald  Krohn,  of  Berlin,  Germany,  which  has 
been  designed  to  obviate  the  objection  to  the  general  employment 
of  high  voltages,  owing  to  danger  from  a  high-potential  trolley  line 
in  the  streets  of  a  town  or  towns  through  which  a  railway  passes. 
The  patent  describes  a  motor  of  special  construction,  the  movable 
member  being  provided  with  both  a  high-potential  and  a  low-poten- 
tial winding.  When  the  motor  receives  current  from  a  low-potential 
trolley,  the  high-potential  winding  is  closed  upon  a  variable  resist- 
ance. On  the  other  hand,  when  the  motor  receives  current  at  high 
potential,  the  low-potential  winding  is  closed  upon  a-  variable  resist- 
ance :  the  resistaftces  in  either  case  may  be  cut  in  or  out  to  any 
extent  desired  or  short-circuited.  The  claims  apply  to  the  use  of  the 
invention  in  connection  with  induction  motors. 


CONNECTICUT  HIGH-SPEED  TROLLEYS.— It  is  reported 
in  New  Haven,  Conn.,  that  the  New  York.  New  Haven  &  Hartford 
Railroad  Company  will  convert  its  Harlem  River  branch  into  a  high- 
power  electric  passenger  line,  and  by  connecting  it  with  its  trolley 
system  running  west  from  Stamford,  Conn.,  form  a  fast  electric 
route  to  compete  with  the  New-  York  &  Port  Chester  Electric  Road. 
Officials  of  the  New  Haven  road  w-ill  say  only  that  the  project  is 
under  consideration.  It  is  expected  that  the  new  Port  Chester  line 
will  make  very  fast  time  between  Port  Chester  and  New  York,  and 
if  the  New  Haven  system  expects  to  compete  for  this  local  traffic 
it  is  said  that  it  will  have  to  put  in  a  first-class  electrical  equipment 
along  the  lines  indicated.  The  Union  Railway  Company,  a  trolley 
line  which  sav.'i  it  has  cut  into  the  New  Haven's  local  traffic  to  New 


ST.  LOUIS  EXI'USrnON  LIGHTING.— ?\am  for  the  illumi- 
nation of  the  central  tower  of  the  Administration  Building  of  the 
l--x|io»ition  have  been  perfected  by  Chief  Electrical  Ijigineer  Henry 
Kiislin.  The  tower  will  stand  out  a  blaze  of  light,  produced  by  6,000 
incandescent  lamps.  The  current  for  this  will  be  drawn  from  the 
power  plant  on  the  University  poriion  of  the  grounds.  The  vertical 
line  of  the  two  hexagonal  turrets  on  the  front  of  the  tower  will  be 
marked  out  in  lines  of  light.  A  line  of  light  uill  also  mark  the 
.irchwny.  Between  the  two  turrets  a  giant  American  Hag,  occupying 
the  entire  space,  in  red,  white  and  blue,  will  wave  in  the  breeze. 
This  effect  will  be  produced  in  what  is  known  a<  the  Elblight  system, 
in  which  two  heavy  cables  formed  of  very  thin  copper  wires  arc  woven 
into  a  rope  and  properly  insulated,  side  by  side  and  touching  in  paral- 
lel lines.  The  lamp  used  is  provided  with  two  sharp  points,  which  are 
forced  into  the  cable  and  form  a  contact  by  pciiet rating  between  the 
strands  of  the  wire  rope.  The  advantage  of  this  is  that  a  lamp  can 
be  located  at  any  point  in  the  cable  without  liic  necessity  of  a  socket. 
The  flag  will  be  supported  from  an  iron  cable  by  rings  so  that  even 
a  slight  wind  will  move  it  to  and  fro.  giving  it  a  curious  effect.  The 
entire  composition  will  have  the  effect  of  a  giant  construction  of 
light  supportiiiR  the  flag.  It  is  the  intention  to  operate  this  illumilia- 
tion  during  the  entire  dedication  period. 


PHASE  TRANSEOR.M.ri  lON.-.\mous  the  patents  of  April  14 
are  two  issued  to  Messrs.  J.  F.  Kelly  and  C.  C.  Chesney,  which 
relate  to  a  method  of  phase  transformation.  By  this  method  the 
circuits  of,  say,  a  three-phase  generator  or  the  three  secondaries  of 
three  transformers  supplied  by  three-phase  currents  can  be  combined 
to  produce  two  currents  in  quarter-phase;  or  the  circuits  of  a  two- 
phase  generator  or  the  two  secondaries  of  two  transformers  supplied 
with  two-phase  currents  can  be  combined  to  produce  three-phase 
currents.  As  applied,  for  example,  to  a  star-wound  three-phase 
generator,  one  of  the  three  armature  windings  is  separated  into  two 
parts,  each  being  in  length  .366  of  each  of  the  two  other  generator 
circuits.  By  a  suitable  connection  of  the  terminals  of  these  several 
windings,  two-phase  currents  are  derived.  It  is  also  shown  how^  in 
the  same  manner  three-phase  currents  may  be  taken  from  a  generator 
supplied  with  a  two-phase  winding.  As  applied  to  transformers,  two 
of  the  three  transformers  on  a  three-phase  circuit  have  the  usual 
winding;  the  secondary  of  the  third  winding  is  divided  into  two 
sections,  each  equal  in  length  to  .366  of  either  of  the  other  two 
secondaries.  By  means  of  switches,  the  two-phase  circuits  may  be 
made  to  correspond  to  primary  three-phase  circuits  fed  either  by 
star  or  delta-wound  generators.  A  second  patent  relates  to  a  means 
for  regulation  in  connection  with  the  above  phase  transforming 
method. 


SELECTIVE  WIRELESS  TELEGRAPHY.— Among  the  patents 
of  April  4  are  four  on  systems  of  selective  wireless  telegraph,  one 
being  issued  to  Nikola  Tesla  and  the  others  to  John  Stone  Stone. 
There  is  much  similarity  between  the  inventions  described,  which  in 
both  cases  have  been  the  subjects  of  previous  patents.  In  each  case 
the  principle  consists  in  transmitting  a  signal  in  w'aves  of  two  or 
more  frequencies,  which  implies  two  or  more  antenna  and  transmit- 
ting circuits  controlled  simultaneously  by  the  sending  key;  and  the 
same  number  of  receiving  antenna  and  receptive  circuits,  each  of 
the  latter  being  tuned  to  one  of  the  transmitting  circuits.  A  relay 
connected  in  common  to  the  two  or  more  receiving  circuits  can 
only  be  actuated  when  these  several  circuits  respond  simultaneously 
to  waves  received.  As  a  consequence,  no  signals  will  be  received 
unless  they  are  transmitted  in  multiple  waves  of  the  exact  fre- 
quencies for  which  the  multiple  transmitting  and  receiving  circuits 
are  tuned,  the  result  being  that  the  chances  of  interference  are 
infinitesimal  as  are  also  the  chances  of  a  message  being  read  at 
any  other  wireless  station  than  that  for  which  it  is  destined.  The 
Tesla  patent  is  the  earliest  in  date  of  application  (July  16,  1900)  and 
relates  to  means  for  transmitting  simultaneously  the  waves  of  differ- 
ent frequencies  and  the  means  of  completing  the  conjoint  recording 
circuit  of  the  receiving  station.  The  Stone  patents  (the  applications 
for  which  were  filed  in  January  and  March  of  the  present  year) 
deal  with  the  same  subjects,  but  with  much  more  elaboration  with 
respect  to  the  character  of  the  signals. 


Al'RIL   25,    1903. 


ELECTRICAL    WORLD    and     ENGINEER. 


701 


NEWS  BY  IVIlililJlSS  TBLILGR.U'HY.—.\  special  dispatch 
from  London  of  April  18  says:  The  Times,  which  for  several 
days  past  has  printed  no  dispatches  received  by  the  wireless  system 
of  telegraphy,  a  service  which  was  inaugurated  a  few  weeks  ago, 
announces  that  the  service  has  been  temporarily  abandoned,  owing 
to  the  breaking  down  of  a  subsidiary  device  employed  in  connection 
with  one  of  the  Marconi  company's  stations.  The  company  an- 
nounces  that   repairs  will   shortly  be  made. 


A',  i:.  L.  A.  SrnC/AL  train.— Mr.  C.  O.  Baker.  Jr.,  master 
of  transportation  of  the  National  Electric  Light  Association,  is  now 
planning  to  run  a  special  train  from  New  York  to  Chicago  for  the 
convention  in  the  latter  city,  beginning  May  26;  and  as  a  given  num- 
ber of  passengers  must  be  guaranteed,  it  is  earnestly  requested  that 
all  prospective  attendants  from  Ihe  East  likely  to  go  on  the  train 
will  send  in  their  names  at  once  to  136  Liberty  Street  and  also  men- 
tion the  matter  to  tluir  frieiuK. 


Dynamos,  Motors  and  Transformers. 

Resonance  Pheiioiiu'ua. — Some  editorial  notes  on  Field's  recent 
paper  on  the  study  of  resonance  in  the  electric  circuit,  by  the  aid  of 
oscillograms.  He  has  examined  the  phenomena  experimentally  on  a 
large  scale,  the  tests  being  made  in  the  plant  of  one  of  the  largest 
English  generating  stations.  He  points  out  the  possible  danger  of 
destructive  resonance  due  to  the  high-frequency  harmonics  caused 
by  uneven  distribution  of  the  armature  conductors.  The  effects  of 
resonance  may  become  dangerous  if  their  possibility  is  ignored,  Init 
in  nearly  all  cases  they  can  be  easily  avoided.  While  there  is  thus 
no  reason  for  alarm,  there  is  always  good  reason  for  making  sure 
that  the  danger  of  resonance  can  be  neglected.  None  of  the  ex- 
traordinary cases  shown  by  Field  occurred  when  there  was  any 
appreciable  load  on  the  circuit,  but  only  when  the  generators  were 
merely  loaded  with  the  transformers  and  the  cables.  The  resonance 
was  due  to  synchronism  between  the  higher  harmonics  of  the 
potential  wave  and  the  rapid  oscillatory  discharge  current  between 
the  cable  and  transformer  windings.  The  effects  described  by  the 
author  point  to  the  desirability  of  giving  preference  to  alternators 
whose  voltage  waves  are  smooth.  The  ripples  caused  by  the  uneven 
distribution  of  the  armature  conductors  can  be  made  negligible  by 
choosing  higher  engine  speeds.  The  alternators  will  then  have 
fewer  and  larger  poles,  thus  allowing  a  greater  number  of  slots 
per  pole  and  a  better  distribution  of  the  armature  bars. — Lond.  Elcc, 
April  3. 

Insulating  Paints  for  Electric  Machines. — Farrington. — A  paper 
in  which  he  points  out  that  the  use  of  defective  insulating  paints  or 
varnishes  is  the  reason  of  most  break-downs  of  electric  machinery, 
occurring  at  the  present  time.  An  insulating  varnish  or  paint  is  used 
for  the  sole  purpose  of  keeping  constant  the  initial  insulation  re- 
sistance of  the  cotton  covering.  He  therefore  discusses  the  various 
points  of  weakness  of  cotton  covering.  He  describes  a  long  series 
of  tests  which  he  has  made  to  find  a  satisfactory  insulating  material 
which  will  preserve  the  insulating  properly  of  the  cotton,  and  he 
points  out  that  it  should  never  contain  linseed  oil,  on  account  of 
the  extreme  rapidity  with  which  it  absorbs  oxygen ;  it  continues 
to  oxidize  until  it  becomes  a  brittle,  cracked  mass.  Electrical  engi- 
neers when  claiming  good  ventilation  for  their  machines,  should 
not  forget,  that  well  ventilated  may  also  mean  well  oxidized.  No 
insulating  material  of  acid  composition  should  be  used ;  users  of 
shellac,  copal  varnish,  and  linseed  oil  varnish  as  insulation  have 
frequently  found  that  the  cotton  covering  of  their  wire  has  been 
turned  to  a  brilliant  green,  which  is  a  sure  indication  that  the  copper 
has  been  attacked  by  the  acid  and  that  a  radical  change  has  gone 
on  within  precincts  where  chemical  changes  should  be  excluded 
with  great  care.  It  is  feasible  to  get  a  good  non-acid  insulating 
material  by  working  in  the  paraffin  series. — Electrochem.  Ind..  .\pril. 

Lights  and  Lighting. 

Life  Tests  of  Nernst  Lamf's. — Stottner,  Bailey,  Robinson. — 
Several  communications  on  the  life  of  Nernst  lamps  in  laboratory 
tests  and  in  actual  operation :  the  Nernst  lamps  referred  to  are 
those  made  by  the  General  Electric  Company  of  Berlin,  which  sells 
the  lamps  to  customers.  Stottner  (who  is  an  engineer  of  that  com- 
pany, and  recently  read  a  paper  before  the  [Brit.]  Inst,  of  Elec. 
Eng. ),  refers  to  laboratory  tests  made  at  the  Faraday  house:  the 
average  life  of  the  Nernst  lamp  was  found  to  be  over  500  hours. — 


Lond.  Elec,  March  13.  Bailey  had  tested  Nernst  lamps  in  the 
laboratory  and  found  the  life  to  average  about  300  hours,  which 
agrees  with  the  results  obtained  by  the  Reichsanstalt  and  with  the 
claims  of  the  manufacturers ;  in  these  tests  the  lamps  were  run  con- 
tinuously. In  practical  use,  however,  he  and  others  found  the  life 
to  be  much  smaller ;  "something  between  50  and  100  hours  seems  to 
be  the  outside  average  life  that  we  are  obtaining."  In  the  latter 
commercial  tests  the  regulation  is  good,  never  more  than  5  volts  too 
high,  or  under  3  per  cent. ;  there  was  no  considerable  vibration.  The 
only  explanation  which  he  finds  for  the  shorter  life  in  actual  use  is 
that  the  lamps  are  frequently  turned  on  and  off,  whereas  the  labora- 
tory tests  were  continuous  runs.  As  the  filament  becomes  completely 
crystalline  after  a  few  hours,  it  is  naturally  very  brittle  and  the 
repeated  heating  and  cooling  causes  it  to  snap ;  it  usually  breaks 
at  the  negative  end  of  the  filament.  The  lamps  tested  by  him  were 
all  of  the  large  type,  nominally  I  amp.,  230  volts,  with  vertical 
filament.  He  states  that  the  small  lamps  with  horizontal  filament 
seem  to  be  doing  much  better,  but  that  his  experience  with  them 
has  not  extended  over  so  long  a  time.— Lond.  Elec,  March  20. 
Robinson  has  found  that  the  automatic  cut-outs  in  the  pattern  of 
the  Berlin  General  Electric  Company  are  not  sufficiently  substantial, 
and  that,  generally  when  there  is  "no  apparent  cause"  for  the  failure 
of  the  lamp,  it  is  due  to  the  faulty  action  of  the  cut-out ;  the  cause 
being  the  fusing  of  the  heating  coil  without  the  rupture  of  its 
protective  covering,  due  to  its  being  accidentally  left  in  parallel 
with  the  glower.  Another  weak  point  is  the  resistance  holder,  which 
frequently  breaks  away  from  the  porcelain  base.  The  burner  is 
the  place  where  there  is  most  room  for  improvements.  He  tested 
186  burners  at  Harkney,  141  being  of  the  J/^-amp.  type  and  the  re- 
mainder of  the  i-amp.  type:  the  lamps  are  hung  on  springs  from  a 
swan's  neck  carrier  fixed  to  old  gas  standards  in  a  street  where 
the  traffic  is  moderate ;  they  are  run  during  ordinary  lighting  hours 
and  are  switched  on  and  off  once  a  day-  The  declared  pressure  is 
240  volts  direct  current,  and  the  variation  does  not  exceed  3  per 
cent,  above  the  declared  pressure;  the  average  life  of  the  ^-amp. 
lamps  was  found  to  be  334  hours;  that  of  the  i-amp.  lamps  370 
hours.  He  cannot  yet  state  the  full  life  of  the  regulating  resistances. 
So  far  only  five  have  failed  and  they  have  an  aggregate  life  of  6.665 
hours. — Lond.  Elec.  March  20. 

Power. 

Electricity  in  Xlinin,^. — A  note  on  the  Tredegar  Iron  &  Coal  Com- 
pany's collieries,  situated  in  the  Sirhowy  Valley,  Monmouthshire, 
the  whole  of  which  are  now  equipped  with  electric  haulage,  the 
pumping  being  also  done  entirely  by  electric  power.  The  generating 
plant  consists  of  two  300-hp  engines  coupled  to  three-phase  gen- 
erators at  Ty  Trist  Pits,  with  an  overhead  transmission  line  of 
2,000  volts  to  the  Bedwellty  Pits,  a  distance  of  about  1^4  miles. 
The  plant  is  the  largest  of  its  kind  in  England,  and  no  accident  has 
yet  happened  there,  special  precautions  having  been  taken  to  insure 
safety,  as  these  pits  are  somewhat  fiery. — Lond.  Elec.  March  13. 

TRACTION. 

Interurban  Electric  Railways. — Gonzenbach. — A  continuation  of 
his  serial  on  engineering  preliminaries  for  an  interurban  electric 
railway.  He  discusses  the  transmission  line,  the  distributing  system 
and  the  third  rail.  Two  absolutely  independent  pole  lines  are  recom- 
mended and  it  is  proposed  that  each  follow  its  own  route  to  the  end  of 
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the  liiu-  It  IN  also  irconiiiiriulrd  ilwit  ilic  jh)1c»  be  ^p:lcr(l  i.ji  (l.  apart, 
40  to  the  mile,  aiul  that  the  aviraRc  hiiglit  he  35  ft.  In  very  few  caste* 
III  cr»>ss  cuniitry  loatls  thiy  will  he  iibiiKtd  t<>  he  as  hixli  a*  50  ft. 
The  practice  of  u>iiig  wooileii  pins  luMlcd  in  paranin  fi«r  their  iii- 
MilatiiiK  properties,  is  being  Kradiially  ahaiiilKiuil  ami  lUpeixlence 
placed  entirely  on  the  insulator  itself,  which  is  Kciurally  made  of 
porcelain  to  stand  .t  voltaRe  as  IhkIi  as  .l.l.ooo,  ulihotiKli  Klass  in- 
sulators have  been  used  on  lines  carrying  40,000  volts.  Instead  of 
adopting  a  systematic  spacing  ol  sub  stations  along  the  line,  the 
writer  proposes  that  they  he  placed  regardless  of  .-my  uniforni  dis- 
lance  and  as  near  the  ceiilcr  of  towns  as  the  liniilation  imposed  by  a 
high-tension  line  and  the  extent  of  real  estate  will  permit.  The 
object  of  this  arrangement  is  to  employ  them  as  electric  light  and 
power  stations  fi>r  the  places  in  which  they  are  located,  as  well  as 
for  passenger,  express  and  freight  depots,  and  also  to  permit  tin- 
company  to  have  a  represeiit;ni\e  at  each  of  Ihese  places  m 
handle  the  business  on  pr.ictic.iU)  the  same  lines  as  on  steam 
roadN.  The  plans  for  an  interurban  station  along  these  lines 
is  presented  and  its  advantages  explained.  Shunt-wound  rotaries 
having  a  considerable  drop  in  their  characteristic  curves  between 
full  load  and  too  i)cr  cent,  over  load,  arc  recomnicndcd,  as  they 
can  properlv  h:iiulle  the  load  imposed  where  there  are  several  cars 
near  one  station.  .\s  sub-stations  will  also  act  as  distributing  centers 
for  lighting  and  power,  a  motor-generator  set  should  be  added.  This 
should  consist  of  a  («-cycle,  2..»oo-volt,  two  or  three-phase  generator, 
directly  ci>nnected  to  a  synchronous  motor.  The  conductivity  of 
the  third  rail  as  compared  with  copper  is  discussed  in  (k-termining 
the  size  of  the  rail  .•lud  some  of  its  details.  At  highway  crossings  the 
third  rail  has  to  be  interrupted,  and  the  car  drifts  across.  Tiie 
writer  proposes  that  the  third  rail  be  extended  into  the  public 
highway  and  protected  by  a  high  fence  and  an  automatic  cut-out. 
leaving  it  dead  except  when  a  car  passes  over  it.  .-\  passageway 
for  teams  could  be  left  25  ft.  wide,  and  this  could  be  easily  spamu-d 
by  the  shoes  of  the  car  so  that  the  lights  will  remain  burning  —.S'/. 
R'y  Jour.,  March  28. 

Economy  of  Rural  Railu'uys. — .\u  editorial  discussion,  with  ref- 
erence to  the  report  just  issued  by  the  railroad  commissioners  of 
one  of  the  New  England  States,  showing  that  the  rural  railways  in 
that  State  were  doing  little  more  than  paying  fixed  charges,  and 
that  no  dividends  had  been  earned.  This  is  not  considered  neces- 
sarily an  evidence  either  that  the  railways  are  badly  managed  or 
unwisely  built.  A  considerable  number  of  roads  are  built  largely 
on  the  proceeds  of  the  sale  of  their  bonds,  so  that  return  on  the 
capital  stock  is  often  pure  profit.  It  is  believed  that  the  return  on 
the  cash  investment  would  usually  show  a  fair  profit.  In  addition 
the  editors  refer  to  the  fact  that  many  roads  are  built  for  summer 
traffic  only  and  that  there  is  very  little  profit  in  such  a  business. 
Such  a  road  should  not  only  keep  expenses  down,  but  should  en- 
deavor to  build  up  a  freight,  mail  and  express  business. — St.  R'v 
Jour.,  April  4. 

Interurban  Map  of  Wisconsin. — A  map  showing  the  electric  inter- 
urban lines  already  built  and  those  under  construction  in  the  State 
of  Wisconsin.  The  most  important  center  of  interurban  communi- 
cation in  that  section  is  Milwaukee.  Lines  extend  from  that  city 
to  Waukesha,  Pewaukee  Lake.  Kenosha  and  thence  to  Waukegan. 
The  next  itnportant  district  is  in  the  Fox  River  country,  while  in  the 
southern  part  of  the  State  several  roads  centering  in  Rockford. 
constitute  another  field.  There  is  also  a  line  from  Madison  to 
Fond  du  Lac. — St.  R'y  Jour.,  April  4. 

London. — A  note  on  a  recently-opened  extension  of  the  London 
L'nited  Tramways  Company.  The  new  section  is  seven  miles  in 
length  and  is  fed  from  a  sub-station  at  Tulwell.  Current  is  supplied 
to  the  sub-station  from  the  powerhouse  at  Chiswick  by  means  of 
three-core,  three-phase  cables  with  5.000  volts  on  each  phase;  at 
the  sub-station  the  voltage  is  reduced  to  between  410  and  450  and 
six;-phase  synchronous  converters  change  the  current  to  between 
500  and  550,  direct-current.  There  is  also  in  the  sub-station  a 
booster  in  circuit  with  the  insulated  return  from  the  rails,  whose 
fields  are  excited  by  the  positive  feeder,  and  which  is  motor-driven. 
In  the  other  sub-stations  these  boosters  will  be  driven  from  the 
shafts  of  the  synchronous  converters.  Current  for  lighting  the 
sub-station  is  taken  from  a  separate  10  to  I  transformer  and  the 
lamps  are  wired  five  lOO-volt  lamps  in  series,  so  ihat  should  the 
alternating  current  fail,  they  may  be  worked  from  the  line.  In  the 
powerhouse    a    new    i.ooo-kw    steam-driven.    5.000  volt    star  wound 


grnetalor    has    bein    installed,    iht-    ii((|ii<tu\     being    .'5    pi-rind-    per 
second,— l.oml.  /;/<•'•.,  April  3. 

Ilford.-  A  note  on  the  new  Ilford  traiiu\ays.  There  arr  allogeihcr 
4  miles  of  double  anil  s'-i  milen  of  single  track,  forming  three  dis- 
tinct routes.  The  gauge  is  4  ft.  H' j  in  and  the  rails  100  Ib.s.  to  the 
yard.  The  feeders  consist  of  leail-c<ivrrerl  cables  drawn  in  piped 
under  the  footpath  and  have  a  cross  section  of  0.35,  0.2^  and  0.15 
Ml.  in.;  the  0.3.S  reduces  down  to  0.25  and  then  to  0.15  at  different 
distances  along  its  length.  There  is  a  0.5  ill^ulated  return  to  which 
the  rails  are  connected  at  frc(|ueiil  intervals.  Power  is  supplied 
t'rom  the  lighting  generators,  which  are  compound  wound,  and  give 
.SOO  volts,  but  only  4()0  when  the  slmiit  winding  alone  is  excitid. — 
Lond.  nice,  March  \.\. 

KKKKKK.Nt  hS. 

.Uiilti/'lc  I  nil  Systems.— Au  editorial  note  on  the  subject  of  miil- 
liple-unii  systems  operating  on  low  voltages.  Where  the  systini  de- 
pends upon  the  action  of  magnets,  some  difliciilty  may  be  experi- 
enced in  operating  with  a  low  voltage  and  this  should  be  guarded 
against, — 5"/.  R'y  Jour.,  April  4. 

Ilandlinf;  I'rcinht  on  Interurban  lilcclric  Lines. — Hawks. — A  cont- 
munication  contending  that  the  idea  of  operating  electric  lines  as 
competitors  of  steam  railroads  for  handling  freight,  is  entirely 
erroneous.  He  believes  that  the  electric  roads  should  occupy  an 
entirely  different  field  from  the  steam  lines,  and  he  points  out 
where  each  has  its  advantages. — 5"/.  ^'.v  Jour.,  April  4. 

Frcifihl  'J  ra/Hc.--  An  accf)unt  of  the  methods  employed  by  an  agent 
of  the  Rockford  Interurban  Railway  Company  in  developing  freight 
;ind  i)assenger  business. — .S7.  y?'_v  Jour.,  April  4. 

.Municipal  O'wncrsliip  in  Germany. — IIkyn. — An  article  on  recent 
history  of  the  municipal  ownership  of  street  railways  in  Germany. 
Of  133  German  cities.  18  own  their  own  street  railway  systems. 
.\.  list  of  these  cities  is  given.  German  cities  are  increasing  the 
number  of  enterprises  in  which  the  municipality  engages.  A  short 
sketch  is  given  of  the  attempt  of  the  city  of  Berlin  to  secure  the 
svstem  of  the  Grosse  Berliner  Strassenbahn. — St.  R'y  Jour.,  March  14. 

Canal  Hauling. — .\  well-illustrated  article  on  the  three-phase 
system  installed  on  the  Miami  &  Erie  Canal,  which  connects  the 
Ohio  River  at  Cincinnati  with  the  Lake  Erie  at  Toledo. — St.  R'y 
Rev..  March. 

Installations,  Systems  and  Appliances. 

Current  Indicator. — An  illustrated  description  of  a  simple  device 
of  Gavotti  and  Senni-Guidotti   for  always  indicating  whether  a  cer- 
tain part  of  a  line  is  under  current  or 
not.      It    is    formed    of   nickel-plated 
,,^  iron  wire  with  a  hook  at  the  lower 

^_/   \  ?  t'lid   and   an   oval    ring  at   the   upper 

liy  1-1-  end  :  in  the  center  of  the  latter  a  thin 

aluminum  plate  is  mounted  which  can 
easily  revolve  around  its  axle,  las 
shown  in  the  figure.  One-half  of  it 
is  slightly  heavier  than  the  other  half, 
so  that  in  general  the  plate  will  be  in 
a  vertical  position.  If  it  is,  however, 
placed  at  the  side  of  a  conductor 
through  which  a  current  flows,  the 
plate  tends  to  occupy  a  horizontal'po- 
sitiou.  due  to  "electrostatic  effects." 
The  diagram  shows  two  such  devices 
mounted  at  the  ends  of  a  circuit- 
breaker.  If  the  device,  A.  is  in  the 
horizontal  position  and  B  in  the  ver- 
tical position,  it  means  that  the  cir- 
cuit-breaker has  acted.  If  both  A  and  B  are  horizontal  it  means 
that  the  current  passes  through  the  circuit-breaker.— L7»t</.  Elec. 
March  25. 

Electro-Physics  and  Magnetism. 

Radioactivity. — Curie  and  Laborde. — A  French  Academy  paper 
on  the  heat  developed  spontaneously  and  continuously  by  the  salts 
of  radium.  A  thermo-electric  couple  of  iron  and  constantan,  one 
of  whose  junctions  is  surrounded  by  radio-active  barium  chloride, 
indicates  a  difiference  of  temperature  between  the  two  bodies.  One 
gramme  of  radium  discharges  an  amount  of  heat  which  is  of  the 
order  of   100  gramme  calories  per  hour    ("about    i-gth   watt).     One 
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gramatoin  of  radium  (jjs  grauinics)  would  dibchargt;  during  every 
hour  22,500  calories,  a  number  which  is  comparable  to  the  heat 
produced  by  the  combustion  in  oxygen  of  I  gramatoni  of  hydrogen. 
The  continuous  development  of  such  an  amount  of  heat  cannot 
be  explained  by  an  ordinary  chemical  transformation.  If  we  look 
for  the  origin  of  the  production  of  heat  in  an  internal  transformation, 
this  transformation  must  be  of  a  more  profound  nature,  and  must 
be  due  to  a  modification  of  the  radium  atom  itself;  such  a  trans- 
formation, however,  if  it  exists  at  all,  takes  place  with  extreme 
slowness.  The  hypothesis  of  a  continuous  modification  of  the  atom 
is  not  the  only  one  compatible  with  the  disengagement  of  heat  by 
the  radium.  This  disengagement  of  heat  may  also  be  explained  by 
supposing  that  radium  utilizes  an  external  energy  of  an  unknown 
source— Comptes  Rendtts,  March  16;  abstracted  in  Lond.  Elcc, 
April  3. 

Crookcs. — A  communication  in  which  he  suggests  the  following 
hypothesis  on  the  origin  of  the  energy  given  oflf  by  radio-active 
bodies.  He  draws  attention  to  the  large  amount  of  energy  locked  up 
in  the  molecular  motions  of  quiescent  air  at  ordinary  pressure  and 
temperature,  which,  according  to  some  calculations  by  Stoney, 
amounts  to  about  140,000  foot-pounds  in  each  cubic  yard  of  air. 
He  conjectures  that  radio-active  bodies  of  high  atomic  weight 
might  draw  upon  this  store  of  energy  in  somewhat  the  same  manner 
as  Maxwell  imagined  when  he  invented  his  celebrated  "demons'"  to 
explain  a  similar  problem.  He  suggests  that  the  atomic  structure  of 
radio-active  bodies  is  such  as  to  enable  them  to  throw  off  the  slow- 
moving  molecules  of  the  air  with  little  exchange  of  energy,  while 
the  quick-moving  missiles  would  be  arrested,  with  their  energy 
reduced  and  that  of  the  target  correspondingly  increased.  The 
energy  thus  gained  by  the  radio-active  body  would  raise  its  tem- 
perature, while  the  surrounding  air  would  get  cooler.  To  a  ques- 
tion of  an  anonymous  correspondent  asking  whether  sodium  should 
not  cease  to  display  its  peculiar  properties  in  a  vacuum,  Crookes 
answers  that  what  we  call  a  high  vacuum  is  only  a  vacuum  by  cour- 
tesy; a  glass  bulb,  5  in.  in  diameter  and  exhausted  to  the  millionth 
of  an  atmosphere,  still  contains  more  than  a  trillion  molecules. — Lond. 
Times,  reprinted  in  Lond.  Elec,  April  3. 

Electric  Properties  of  Gaseous  Mixtures. — Bouty. — An  account  of 
?ii  experimental  investigation  of  the  effect  of  the  electric  discharge 
or  "efifluvium"  upon  gases.  It  is  incapable  of  changing  the  physical 
or  chemical  constitution  of  the  gas  through  which  it  passes.  It 
does  not  explode  an  explosive  mixture,  nor  does  it  produce  an 
appreciable  change  in  the  pressure  of  the  gas.  He  has  also  inves- 
tigated the  dielectric  strength  of  mixtures  of  hydrogen  with  various 
other  gases,  confining  his  experiments  to  pressures  above  several 
millimeters  of  mercury.  In  one  class  of  mixtures  the  critical  field  is 
the  exact  mean  of  the  critical  fields  of  the  gases  taken  separately  at 
the  pressure  of  the  mixture.  Another  remarkable  case  is  the  decided 
reduction  of  the  critical  field  in  a  mixture  of  hydrogen  and  carbon 
dioxide. — Comptes  Rcndus,  March  16;  abstracted  in  Lond.  Elcc, 
April  3. 

The  Metals  and  Maxwell's  Theory. — IL\gex  and  Ruhens. — Max- 
well's theory  has  hitherto  been  in  contradiction  with  the  fact  that  the 
series  of  metals  arranged  according  to  transparency  is  not  the  same 
as  the  series  arranged  according  to  resistance.  Hagen  and  Rubens 
have,  however,  now  found  that  the  theory  is  strictly  verified  in  a 
region  of  wave  lengths  where  the  natural  vibration  of  the  metallic 
molecules  does  not  influence  the  result.  At  the  greater  wave  lengths. 
platinum  becomes  distinctly  more  transparent  than  gold  and  silver. 
and  bismuth,  which  intercepts  99.9  per  cent,  of  ordinary  light,  in- 
tercepts only  90  per  cent,  of  waves  4,000  "  «  long.  The  transparency 
of  these  metals  for  long  waves,  cannot  easily  be  observed  since  no 
carrier  exists  sufficiently  transparent  to  bear  the  thin  metallic  sheets 
without  disturbing  the  result.  The  authors,  therefore,  studied  the 
reflective  power  of  the  metals  in  the  shape  of  cast  concave  mirrors, 
30  cm  in  radius  and  4  cm  in  aperture.  They  found  that  as  soon  as 
the  wave  length  becomes  as  great  as  12,000  /'  ,«,  the  molecular 
vibrations  of  the  metals  are  without  any  influence,  and  the  trans- 
parency series  is  the  same  as  the  resistivity  series.  The  magnetism 
of  iron  and  steel  cannot  follow  a  frequency  of  2.5  x  10  to  the  thir- 
teenth power,  vibrations  per  second,  and  so  these  metals  also  fit 
into  the  seues.^Sitsungsber  Akad.,  Berlin,  13,  1903;  abstracted  in 
Lond.  Elec,  April  3. 

Dielectric  Constants  of  Liquids. — Tangl.— An  account  of  observa- 
tions  extended   over  a   wide  range  of  temperature.     The  Clausius- 


Mossoti  formula  depends  upon  tlie  temperature,  and  the  present 
author  has,  therefore,  investigated  whether  the  formula  could  be 
used  as  an  index  of  chemical  change,  more  especially  in  view  of  the 
parallelism  between  dielectric  constant  and  degree  of  dissociation 
indicated  by  Nernst.  The  results  show  that  Nernst's  method  is 
available  for  certain  temperatures  ranges  and  materials;  others  show 
an  anomaly  in  their  dielectric  constant  at  the  critical  temperature, 
it  being  still  much  greater  than  the  scpiarc  of  its  refractive  index 
for  infinitely  long  waves. — Ann.  d.  Phys.,  No.  4;  abstracted  in  Lond. 
Elec,  April  3. 

Magnetic  Susceptibility  of  Water. — Stearns. — An  account  of  an 
experimental  investigation  in  which  a  new  determination  of  the 
magnetic  susceptibility  of  water  at  22°  C.  was  made.  It  was  found 
to  be  between  — 0.000000715  and  • — 0.000000750,  C.  G.  S.  units,  while 
the  results  of  former  determinations  vary  between  — 0.00000066  and 
— 0.00000086.  The  great  discrepancies  between  the  results  of  the 
different  observers  have  not  yet  been  e.\i>lainc"d. — Phys.  Rev.,  January. 

Electro-chemistry  and  Batteries. 

Artificial  Graphite. — Fitzgerald. — 1\  summary  of  the  artificial 
graphite  industry  in  1902.  The  manufacture  of  graphite  electrodes 
was  not  so  large  in  1902  as  in  the  previous  year,  but  the  number  of 
works  in  which  the  artificial  graphite  electrode  is  used  has  increased, 
as  certain  valuable  properties  have  been  recognized  which  were  not 
fully  appreciated  before ;  among  these  are  the  resistance  of  graphite 
electi'odes  to  o.xidation  when  heated  in  the  air,  its  high  electrical 
conductivity,  and  the  ease  with  which  it  can  be  machined.  A  new 
patented  method  for  graphitizing  electrodes  is  described  in  which 
most  of  the  heat  is  developed  in  the  higher  resisting  material  placed 
in  the  spaces  between  the  electrodes  ;  the  advantage  of  this  method 
is  that  large  furnaces  can  be  used  and  yet  the  resistance  kept  suffi- 
ciently high  to  avoid  the  use  of  currents  of  very  high  amperage.  .\ 
new  patent  process  of  making  other  forms  of  graphite  is  also  de- 
scribed; it  is  based  on  metallic  vapors  acting  upon  amorphous 
carbon  at  the  high  temperature  of  the  electric  furnace ;  oxide  of  iron 
is  reduced  and  the  vapor  of  metallic  iron  acts  upon  the  amorphous 
carbon,  converting  it  into  graphite.  The  manufacture  of  paint  from 
artificial  graphite  has  increased  considerably,  for  it  is  now  recog- 
nized that  a  greater  purity  and  uniformity  can  be  obtained  than  is 
possible  with  a  natural  product.  The  most  marked  increase  has 
been  found  in  the  use  of  graphite  for  dry  batteries.  It  is  only 
within  the  last  year  that  the  problem  of  producing  an  artificial 
graphite  lubricant  for  high-grade  work  has  been  successfully  solved. 
The  spontaneous  ignition  of  high  explosives  is  supposed  to  be  caused 
occasionally  by  a  static  charge  of  electricity  on  the  grains,  thus 
causing  a  spark  which  detonates  the  powder ;  by  coating  the  grains 
with  graphite  the  formation  of  this  static  charge  is  prevented. — Eng. 
&  Min.  Jour.,  March  28. 

Use  of  Carbide  of  Silicon. — An  article  on  the  use  of  carbide  of 
silicon,  as  a  substitute  for  ferro-silicon,  in  the  manufacture  of  steel. 
To  insure  solid  castings,  there  should  be  a  higher  silicon  content 
than  can  be  secured  from  pig  iron  that  comes  within  basic  require- 
ments. The  addition  of  ferro-silicon  causes  difficulties,  while  carbide 
of  silicon,  containing  62  per  cent,  of  available  silicon  can  be  added 
directly  to  the  ladle  during  the  process  of  tapping  and  without  pre- 
vious heating;  uniform  action  is  secured  and  complete  solution  gen- 
erally takes  place  by  the  tiine  the  ladle  is  full.  It  is  also  used  ex- 
tensively in  making  steel  for  various  purposes  when  it  is  first  run 
into  ingots,  and  in  which  there  is  much  less  silicon  than  in  steel 
castings,  amounting  generally  to  but  a  trace.  Manufacturers  of 
tool  steel  have  found  that  the  freedom  of  carbide  of  silicon  from 
phosphorus  and  sulphur  offers  great  advantages,  and  it  is,  therefore, 
used  in  considerable  quantities  in  the  open  hearth  practice  of  such 
manufacturers  and  to  some  extent  in  crucibles.  In  the  acid  open 
hearth  process  carbide  of  silicon  is  also  used  for  cleaning  dirty 
furnace  bottoms,  as  it  readily  reduces  the  residue  to  fluid  slag,  which 
is  easily  removed  from  the  hearth. — Cleveland  Iron  Trade  Rev.; 
Eng.  &  Min.  Jour.,  March  28. 

.'Icetylene  Dissolved  in  Acetone. — Hitton. — An  article  on  a  recent 
method  introduced  by  a  French  company  for  storing  acetylene  gas 
so  that  there  is  no  danger  of  an  explosion.  The  acetylene  is  dis- 
solved in  acetone;  but  as  this  dissolution  is  accompanied  by  a  con- 
>;iderable  increase  of  volume,  a  free  space  would  be  formed  in  a 
cylinder  containing  acetylene  dissolved  in  acetone  when  the  gas  is 
drawn  off  for  use;  this  free  space  would  then  be  filled  by  acetylene 
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gas  ami  llii'ii  \m>iiUI  aKaiii  lie  (lailK<'r  of  an  rxplosioii  This  disad 
<aii(aKc  IN  >aiil  10  l)c  ciilircly  overcome  by  (illing  tin-  cylinder  wiili 
a  porous  inatcnal.  such  as  |iort>iis  bricks  or  s|iecially  picpared  ceineiit 
of  a  low  density  and  of  IiikIi  porosity.  The  gas  may  tlu-ii  be  stored 
under  pressures  witliout  the  least  fear  of  an  explosion.  l.lfilroih,m 
hul..  .April. 

I'olUtmclcrs  -a'iIIi  I'lattHiim  /i/cr/roi/i-i,— H.\t<roMKi.i.i.  .\  study  in 
detail  of  the  polaruation  and  resistance  of  Noltametric  cells  con- 
sisting of  platinum  electrodes  dipping  into  a  more  or  less  concen- 
trated solution  of  sulphuric  acid,  lie  tinds  that  the  polarization  in 
creases  with  the  current,  but  not  in  proportion  to  it.  A  maxiimim 
is  attaineil  and  is  maintained  for  all  higher  values,  a  result  which 
is  of  importance,  with  regard  to  the  ionic  theory.  The  value  of  the 
maxinuim  polarization  varies  from  J. 7  to  j.ij  volts  from  a  concen- 
tration of  I  per  cent,  to  a  conceiitralion  of  15  per  cent.,  and  is, 
therefore,  nearly  constant.  The  conductivity  also  shows  a  very  sim- 
ilar behavior,  also  with  a  constant  maximum.  In  the  case  of  platinum 
as  well  as  aluminum  electrodes,  the  resistance  at  high  values  depends 
almost  exclusively  upon  the  surface  of  the  electrodes,  aiul  the 
variations  are,  therefore,  properly  of  the  surface  of  the  electrodes, 
and  may  be  called  resistances  of  transition. — I'liys.  /.cit..  March  15; 
abstracted  in  Lond.  Hlcc.  March  J7. 

.■lluiniHiini. — J.  H.  C.  Kkk.shaw. — A  statistical  article  on  the  present 
state  of  the  aluminum  industry.  The  number  of  plants  where  alu- 
minum is  produced  either  by  the  Hall  of  by  the  Heroult  process,  is 
at  present  nine :  .\merica,  3 ;  I'rance,  j ;  Germany,  Great  Britain, 
Switzerland  and  .-Vustria,  each  1.  The  total  power  available  in  these 
is  between  36,000  and  40,000  hp,  all  of  which  is  water  power.  The 
total  combined  output  is  estimated  as  7.240  tons  in  igoi  and  8.000 
tons  in  1902.  Some  information  is  given  on  the  financial  conditions 
of  the  various  companies  and  the  dividends  paid  by  them. — Ixind. 
£/.(•.  Ki-v..  March  20. 

REFERENCES. 

j^iiicriiijii  .lutitmobilc  Batti'ries.—.\  continuation  of  the  illustrated 
serial  in  which  descriptions  of  the  Madigiii  battery  and  of  the  Clare 
battery  are  given. — Elcctrochem.  hid.,  April. 

Concrete  Tanks. — Browne. — An  article  on  tanks  suitable  for  use 
in  the  electrolysis  of  chloride  solutions.  While  slate  tanks  are  satis- 
factory, they  are  expensive  and  require  much  care  in  installing.  He 
has  found  concrete  to  be  an  efficient  substitute  for  slate  and  describes 
in  detail  how  to  make  them. — Electrochem.  hid.,  April. 

Cof>l>er  Process. — Johnson. — .\n  illustrated  detailed  description  of 
the  plant  of  the  International  Copper  Company,  at  Dorchester,  Can- 
ada, and  of  the  Carmichael  process  for  producing  copper  from  its 
ores,  used  at  this  plant. — Elcctrochem.  hid.,  April. 

Aluminum  Bronce. — Sperry. — An  article  on  the  good  forging  prop- 
erties of  aluminum  bronze. — Metal,  hid.,  April. 

Direct  Combination  of  Chlorine  with  Carbon. — Bolton. — A  brief 
note  supplementing  the  results  given  in  a  former  paper.  If  the 
carbon  arc  is  formed  in  a  chlorine  atmosphere  in  a  large  space.  CiCU 
is  formed :  if,  however,  the  reaction  takes  place  in  a  confined  space. 
QClo  is  formed. — Zeit.  f.  Electrochem.,  March  5. 

Antimony. — A  description  and  critical  discussion  of  the  Izart  and 
Thomas  process  for  the  production  of  antimony  from  the  ore. — 
L'hid.  Electrochimique,  March. 

.l/r/a//Mrg.v.^ScHN.\BEL. — A  summary  for  the  year  1902  of  the 
progress  made  in  various  metallurgical  processes,  more  especially 
for  getting  from  their  ores  gold,  silver,  copper,  lead,  zinc  and  nickel. 
The  descriptions  are  mostly  brief  and  are  taken  either  from  articles 
in  other  journals  or  from  patent  specifications. — Glucrkauf,  Febru- 
ary 28. 

Calcium  Carbide.— Cako. — A  long  critical  discussion  of  the  process 
patented  by  Diester. — Zeit.  f.  Calciumcarb.  Fab.,  March  20. 

Electric  Iron  and  Steel  Processes. — Si.mpson. — An  article  in  which 
he  discusses,  from  a  commercial  standpoint,  the  electric  reduction  of 
iron  ores  and  the  conversion  of  iron  into  steel  in  the  electric  furnace. 
The  conditions  under  which  such  a  process  may  be  a  financial  suc- 
cess, are  pointed  out. — Electrochem.  hid.,  April. 

Electric  Steel  Furnace. — Becker. — .'\n  illustrated  description  of 
the  Kjellin  electric  furnace  for  making  steel,  in  use  in  a  Swedish 
plant. — L'Ind.  Electrochimique,  March. 


UNIIS,    MtASUHI>MENTS   ANU    INSTHUMKNTS. 

Poll  nliomcii'i  loi  I  hciini'touple  .\h-tisuremenls.—Lt.nrKi.UT.-~An 
abstract  of  a  Urn.  I'hys.  Soc'y  paper  in  which  he  describes  the  con- 
struction   of    a    potenlioiiieler    for    ibermo-eleclric    work.      For    such 

piirp s   It  is  essential   that   the  potentiomeler  shall  not   introduce  a 

high  resistance  in  the  circuit  of  the  couple  and  galvanometer;  nioitt 
of  the  potentiometers  in  the  market  fail  in  this  respect.  In  his  ap- 
paratus the  current  (lows  from  the  positive  terminal  of  an  accuniu 
lator  to  a  switch  by  means  of  which  it  can  be  sent  through  100,  1,000 
or  lo.cxx)  ohms,  in  order  to  get  three  grades  of  sensitiveness;  it  then 
passes  through  Mi  coils  of  0.1  ohm  each,  a  slide  wire  cif  a  little  more 
than  o.i  ohm,  and  through  an  adjustable  resistance  back  to  the 
accumulator.  The  fixed  resistance  of  100,  1,000  or  10,000  ohms  is 
shunted  by  a  cadmium  cell  and  a  galvanometer,  and  the  adjustable 
resistance  is  varied  until  balance  is  obtained.  The  thermocouple  and 
the  galv.'uiometer  ;ire  then  just  across  any  number  of  the  tenth-ohm 
coils  and  any  fraction  of  the  slide  wire.  Great  care  has  been  taken 
to  avoid  accident.'il  thermo-e.m.fs  which  are  the  chief  trouble  in 
Using  thermocouples.  The  only  metals  used  in  the  measuring  circuit 
are  copper  and  manganin.  The  position  of  the  sliding  contact  upon 
the  bridge  wire  can  be  read  by  means  of  a  vernier  t(j  one- fortieth  of 
a  millimeter,  corresponding  to  onc-four-thousandth  of  the  unit  used, 
which  may  be  1,000,  100  or  10  microvolts,  according  to  the  fixed  re- 
sistance used. — Lond.  lilec.  Rev.,  March  27. 

Marker. — An  abstract  of  a  Hrii.  I'li>s.  Soc'y  paper  in  which  he 
describes  an  instrument  similar  to  that  noticed  in  the  above  ab- 
stract. The  main  current  from  an  accumulator  flows  through  a 
series  of  resistances,  any  one  of  which  can  be  short-circuited  at  will, 
and  then  through  the  balancing  coils.  By  means  of  the  adjustable 
resistance  the  standard  cell  employed  can  easily  be  made  to  cut  off 
from  the  main  circuit  a  resistance  numerically  equal  to  100  times 
its  e.m.f.,  and  therefore  i  ohm  on  the  potentiometer  circuit  is  always 
equal  to  o.oi  volt.  The  balancing  coils  consist  of  20  coils  of  o.i  ohm 
each  in  series  with  11  coils  of  o.oi  ohm  each.  Any  two  of  these 
latter  coils  can  be  put  in  parallel  with  a  slide  wire  of  0.02  ohm  re- 
sistance. The  slide  wire  is  provided  with  a  scale  of  200  divisions, 
and  as  the  fall  along  the  wire  is  100  microvolts,  0.1  microvolt  can 
easily  be  estimated.  The  slide  wire  acts  as  a  vernier  to  the  small 
coils.  Copper  and  manganin  are  the  only  metals  used,  and  the 
connections  are  made  by  means  of  mercury  cups.  In  the  discussion, 
Price  referred  to  the  large  number  of  coils  requiring  calibration  in 
the  instruments  of  Lehfeldt  and  Harker.  In  working  with  sliding 
contacts  in  a  dusty  workshop  it  is  an  advantage  to  immerse  the 
bridge  in  paraffin  oil.  The  contacts  are  then  always  good  instead 
of  uncertain  and  intermittent. — Lond.  Elec.  Rev.,  March  27. 

Resistance  Comparator. — Lehfeldt. — An  abstract  of  a  Brit.  Phys. 
Soc'y  paper  in  w-hich  he  objects  to  sliding  contacts  on  account  of 
the  thermo-electric  effects  they  tend  to  introduce,  and  on  account  of 
the  irregularities  which  slide  wires  tend  to  show  when  used  fre- 
quently. He  has  substituted  for  the  slide  wire  two  coils,  each  of 
99  ohms,  each  one  is  connected  with  20  coils  of  0.1  ohm  each.  The 
latter  are  arranged  circularly,  so  that  a  switch  connected  to  the 
galvanometer  may  be  set  on  any  one  of  the  intervening  studs.  The 
galvanometer  deflections  are  taken  for  the  two  positions  nearest  to 
the  balance,  and  he  interpolates  between  these.  In  this  way  an  ac- 
curacy of  one  part  in  100,000  is  attainable.  He  thinks  there  is  a 
gain  of  accuracy  as  well  as  of  convenience  in  using  the  interpolation 
method. — -Lond.  Elec.  Rev..  March  27. 

Miscellaneous. 

The  Mercury  Vapor  Lamp  for  Eye  Investigations. — A  note  on 
some  observations  made  by  Mayou,  who,  by  means  of  the  Cooper 
Hewitt  lamp,  examined  a  number  of  fundi,  both  normal  and  dis- 
eased. When  examining  the  fundus  of  the  eye  by  ordinary  light,  the 
large  number  of  red  rays  reflected  from  it  tend  to  mask  some  of  the 
detail,  and  this  is  especially  the  case  in  diseases  of  the  retina  and 
with  the  fine  terminations  of  the  arteries.  In  examining  the  fundus 
with  the  mercury  vapor  lamp,  he  found  that  the  "back  ground"  ap- 
pears pale  green  instead  of  the  usual  red,  the  vessels  appear  purple, 
standing  out  with  unusual  distinctness,  and  the  arteries,  being  of  the 
same  color  as  the  veins,  can  be  traced  to  their  finest  ramifications. 
The  choroidal  vessels  are  of  a  deeper  purple,  and  over  the  whole 
the  retina  can  be  seen  glistening,  being  especially  well  marked  along 
the  arteries  and  veins.  The  optic  disc  appears  with  a  white  center 
and  green  edges.     He  thinks  that  the  mercury  vapor  lamps  should 
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be  of  considerable  utility  in  the  differential  diagnosis  of  retinal 
and  choroidal  disease,  since  the  perspective  of  the  retina,  choroid  and 
sclera  is  very  clear. — Lond.  Elec,  April  3. 

Institution  of  Electrical  Engineers  (Brit.) — The  new  president  to 
succeed  James  Swinburne,  is  R.  K.  Gray,  the  director  of  the  Indian 
Rubber,  Guttapercha  &  Telegraph  Works  Company.  He  will  rep- 
resent the  Institution  at  the  forthcoming  International  Telegraph 
Conference. — Lond.  Elec.  April  3. 

REFEr.ENCE. 

Electric  Igniters. — Salo.mo.ns.— The  first  jiart  of  a  long  article  in 
which  he  discusses  the  various  methods  of  electric  ignition  in  gas 
engines. — -Lond.  Elec.  Rev..  March  27. 

The  Cascade  Water,  Power  &  Light  Co  ,  Cascade, 
B.  C,  Canada. 


By  W.  G.  McConno.v. 
The  Cascade  Water,  Power  &  Light  Company,  situated  at  Cascade, 
B.  C,  and  owned  by  the  London  &  British  Columbia  Goldfields  Com- 
pany, Limited,  has  recently  completed  a  water  pow-er  electrical  plant 
representing  an  investment,  in  round  luunbcrs,  of  $500,000.    Cascade 


TIC.    I.-E.XTKKIOK    OF    I'OWER    HOU.SE,    SHOWING    PIPE   LINE. 

is  a  small  town  on  the  Kettle  River,  twelve  miles  east  of  the  town  of 
Grand  Forks,  and  about  thirty  miles  directly  west  from  Rossland, 
B.  C.  Flowing  from  the  west  the  Kettle  River  descends  120  ft.  in 
passing  through  a  half  mile  of  narrow  rocky  gorge  in  a  series  of 
rapids  and  falls.  For  the  utilization  of  this  natural  power,  the 
Cascade  Water,  Power  &  Light  Company  has  built  a  large  dam, 
waterway,  pipe  line,  power  house  and  transmission  line  from  Cascade 
to  Phoeni.x,  where  the  largest  and  most  productive  copper  mines  in 
the  "Boundary  District"  are  situated. 

The  dam,  placed  just  above  the  entrance  to  the  gorge,  is  of  timber 
cribwork,  with  a  40-ft.  base  and  24-ft.  top.  The  mid-section  is  50  ft. 
high,  tapering  to  25  ft.  at  the  sides,  while  the  total  length  is  400  ft. 
This  is  built  on  a  solid  rock  bed  to  which  the  foundation  timbers 
are  bolted,  and  filled  with  10,000  cubic  yards  of  rock.  This  dam 
raises  the:  water  36  ft.  above  the  natural  level,  giving  an  effective  head 
at  low  water  of  156  ft. 

The  permanent  water  level  is  10  ft.  below  the  top  of  the  dam,  being 
controlled  during  high  water  by  twelve  sluiceways,  which  can  be 
opened  to  12  ft.  below  the  natural  river  level,  giving  a  passway  of 
about  2,000  sq.  ft.  These  sluices  are  closed  by  means  of  12-in.  x  12-in. 
squared  timbers  in  grooves,  operated  by  a  traveling  winch  running 
on  a  track  over  the  top  of  the  dam. 

From  dam  to  power  house  the  water  first  passes  through  a  225- ft. 
open  rock  cut  from  which  it  enters  a  tunnel  driven  through  410  ft. 
of  solid  rock,  passing  under  the  track  of  the  Canadian  Pacific  Rail- 
way, and  then  into  another  open  rock  cut  500  ft.  in  length,  at  the 
end  of  which  the  bulkheads  and  controlling  gates  are  located. 
These  cuts  and  tunnel,  representing  an  excavation  of  about  35,000 
cubic  yards  of  rock,  are  of  dimensions  liberal  enough  to  avoid  any 
appreciable  loss  of  head,  delivering  the  water  with  a  head  almost 
equal  to  that  at  the  dam  level. 

From  the  gates  the  water  is  conveyed  through  a  wooden  pipe 
7  ft.  in  diameter,  for  about  1,400  ft.  This  pipe  is  constructed  of 
Oregon  fir  tongued  and  grooved  staves  2j<j  in.  x  7  in.,  cut  in  circular 


segments  and  machined  to  the  radius  of  the  pipe.  The  slaves  are 
hooped  at  12-in.  intervals,  with  J^-i'i.  round  steel  bands,  with  cast- 
iron  connecting  shoes  for  clamping.  Provisions  have  been  made  at 
the  bulkhead  and  in  the  width  of  the  cut  for  the  installation  of  a 
similar  and  additional  pipe. 

From  the  stave  pipe  the  water  is  carried  through  250  ft.  of  circular 
steel  pipe,  7  ft.  diameter,  resting  on  concrete  piers  and  anchored 
into  solid  rock  to  avoid  end  thrust.  Where  this  pipe  passes  along- 
side of  the  power  house,  three  4-ft.  pipes  and  one  2-ft.  pipe  are 
taken  off  below  the  floor  level  of  the  power  house  to  supply  three 
36-in.  turbines  for  generators  and  two  12-in.  turbines  for  exciters. 

Fig,  I  is  a  general  view  of  the  power  house  showing  the  stand  pipe 
al  the  junction  of  the  stave  and  steel  pipes.  This  stand  pipe  relieves 
the  pipe  line  from  excessive  water-ram  strains,  and  incidentally 
voids  any  air  taken  into  the  pipes.  About  10,000  cubic  yards  of 
rock  were  removed  for  the  site  of  the  power  house,  in  a  natural 
bay  at  the  foot  of  the  falls.  This  building  is  of  substantial  fire-proof 
construction,  150  ft.  x  50  ft.,  with  stone  foundation  22  ft.  deep  on 
the  lower  side,  and  brick  walls  30  ft.  above  floor  level,  the  height 
to  peak  of  roof  being  45  ft.  It  has  been  designed  with  a  view  to 
lengthening  it  when  required. 

Figs.  2  and  3  show  the  interior  of  the  power  house,  and  the  gen- 
erating plant.  The  three  generators  are  standard  Westinghouse, 
three-phase,  two-bearing,  direct-coupled,  2,200-volt,  750-kvv,  at  80 
per  cent,  power  factor,  or  940  kw  at  100  per  cent,  power  factor,  60 
cycles  per  second,  300  r.p.m.  The  two  exciters,  each  capable  of  ex- 
citing all  three  generators  at  one  time,  are  45-kw,  120-volt,  shunt- 
wound  dynamos,  self-contained,  two-bearing  type,  direct-coupled 
10  independent  turbines,  with  500  r.p.m.  The  turbines  are  H.  Morgan 
Smith  wheels  made  at  York,  Pa.,  and  the  governors  of  the  Escher- 
Wysse  make,  from  Switzerland. 

Fig.  3  shows  the  transformers,  nine  in  all,  three  in  each  bank, 
which  are  the  standard  Westinghouse,  self-cooling,  oil-insulated  type, 
having  a  capacity  of  250  kw  at  80  per  cent,  power  factor,  or  312^2 
kw  at  100  per  cent,  pow-er  factor,  star  connection,  and  wound  for  a 
ratio  of  2,000  to  20,000  volts,  on  both  high  and  low-tension  windings, 
with  full  load  efficiency  of  97.6  per  cent.  As  the  taps  are  brought 
out  near  the  neutral  point,  which  is  grounded,  it  is  impossible  to 
maintain  a  dangerous  voltage  in  the  auxiliary  circuit. 

The  current  from  the  high-tension  side  of  the  transformers  is  car- 
ried to  a  row  of  high-tension  fused  circuit-breakers,  situated  along- 
side of  the  building  behind  the  main  switchboard.  These  switches 
are  placed  on  independent  marble  slabs,  with  marble  barriers  between. 
The  current  leaving  these  switches  enters  a  high-tension  bus  and 
is  carried  to  the  line  switches  at  the  rear  of  the  building.  These 
line  switches  are  grouped  switches  opening  all   three   wires   at   the 


I'IG.    2. —  INTERIOR  Ol-    i'OWEK    HOfSE. 

same  time.  Each  switch  is  furnished  wi:h  a  time  limit  tripping 
device,  and  reversed  current  tripping  coils,  so  that  overloads  can 
be  carried  for  a  period  of  from  one  to  ten  seconds,  as  the  local 
conditions  call  for,  or  either  line  can  be  cut  out  automatically  in 
case  of  trouble. 

The  switchboard  for  the  low-pressure  side  consists  of  seven  panels 
ni  hlue  Vermont  marble,  one  pane!  for  each  generator,  one  for  the 
two  exciters,  and  a  feeder  panel  for  each  group  of  transformers. 
The  six   lightning  arresters,  located  just  above  the  switches  in  the 
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gable  of  tlic  roof,  arc  tlic  "low  ■cquivulciu"  slyle  of  \Viiri!«  arrcslrr. 
Kiting  protection  iiKaiiini  lightning  (litrharKO'i  fur  lr;iiiiiinis<iion  ul 
jo.ond  volt.H. 

A  nght  of  way  i,u>  ft.  \m(Ii'  i<i  clcari'd,  and  li'ati>nii<i<iiun  linc.t 
ctrctcd  from  Casoailr  via  (irancl  Forks  to  I'lioinix.  a  distance  sliKhlly 
over  21  milos.  Tin-  liiKli-ti-nsion  circuit  conMstt  of  two  jicparati- 
ihrpc-phasc  transnussion  liiir>.  oacli  cairynin  ilircc  No.  3  H.  &  S 
«->>pppr  wire*,  with  rooni  i>n  cai-h  linr  for  nnothrr  rirrnil      ThronKli 


cnuhic  ihr  doiihlinK  of  the  prcsi-ni  output  All  tlir  plann  were  made 
and  carrird  out  witli  the  virw  ni  cxtriidinK  the  plant  to  its  full 
capacity,  ami  from  pr<-%rnt  intlirationn  it  woidd  serin  that  the 
I'ornpany  nmII  lia\r  a  drinniul  for  nil  the  power  it  can  furni-ih 


ii<;.  3.-  iMKUioR  or  I'ownR  nuLsi:.  siiowiNt;  tkansi  ok.\ii.i<>. 

out  it  is  one  of  the  most  substantial  and  well  constructed  lines  m 
the  Doniinion. 

The  poles  are  heavy  cedar,  and  on  tangents  arc  spaced  not  over 
100  ft.  apart,  on  curves  at  less  distances,  in  some  cases  as  low  as 
50  ft.  No  angles  are  turned,  but  all  changes  in  direction  of  line 
made  w  ith  easy  curves.  No  side  or  head  guys  have  been  used  exci-pl 
at  e.\tra  heavy  spans  across  rivers,  etc.  The  work  on  this  line,  as 
well  as  all  construction  of  the  plant,  is  a  decided  credit  to  the  com- 
])any's  local  engineer,  Mr.  William  .Vndersi  n.  who  has  designed 
;ind  executed  the  work. 

.A.  three-mile  feeder  is  taken  olt  at  Grand  Forks,  12  miles  fidni 
Cascade,  to  the  Granby  Smelter  of  the  Granby  Mining  vS:  Snu-itint; 
Company,  where  current  is  used  for  driving  Westinghouse  iiulucticii 
motors  of  sixes  ranging  from  three  to  seven  Iniiulrod  hor>e-power, 
;iiid  of  an  aggregate  capn(*ity  of  2,400  lip. 

The  sub-station  at  Phoenix,  located  at  an  altitude  of  about  .?,,six) 
ft.  above  the  power  house,  is  of  brick,  with  one  end  left  for  future 
extension,  and  contains  the  transformers,  line  switches,  fused  circuii- 


I-IO.   4. — I'DOKNIX    SUB-ST.\TIOX. 

breakers,  switchboards,  etc.,  substantially  duplicating  those  at  the 
power  house.  Fig.  4  shows  the  interior  of  this  sub-station,  which, 
for  the  immediate  present,  w-ill  be  called  upon  to  supply  current  for 
two  700-hp  induction  motors  for  driving  two  large  compressors ;  a 
loo-hp  motor  for  stone  crusher,  and  a  150-hp  motor  for  hoist  as  well 
as  furnishing  the  current  for  lighting  the  town  of  Phoenix. 

The  Cascade  Water,   Power  &  Light   Company  estimates  that  it 
\vill  have   a   supply,  at   low   water,   for   about  6.200  hp.     This  will 


D::velopmcnt  in  Telephone  Switchboard  liquipmcnt 
at  Blooiningion,  III. 


The  telephone  swilchbn.ird  .ipp.ii.ilus  and  invtrumenls  reei-ntly 
installed  by  the  i-!ipiitable  C'onstruclion  Cumpany,  of  (!hieaf;o,  to 
i'lil.-irge  .ind  re-e(|uip  their  |ilant  at  HloomiiiKton,  III.,  shows  one  of 
the  most  marked  advancements  that  has  been  made  lately  in  tele- 
I'lmne  sysirnis.  This  exchange  wiis  one  of  the  first  plants  in  the 
independent  telephone  business.  It  was  started  early  in  i8ys  with 
li  ss  than  too  subscribers.  The  outside  lines  were  constructed  with 
'onimon  return  circuits  and  the  jilant  was  eipiipped  with  the  old 
lylc  individual  generiitor  call  .-md  local  battery  instruments,  with  a 
-iraight  trunking  switchboard. 

The  plant  had  a  constant  rapi<l  growth  and  a  y<ar  ago  reached 
-00  subscribers,  which  was  far  more  than  at  first  calculated;  and 
ni  order  to  accommodate  additional  subscribers  who  were  rapidly 
ipp'.^'ug  for  service,  it   was  necessary  to  reconsirurl   tin-  lines  upon 


FU;.    I. — VIEW  OF  Ii.^CK  of  telephone  sVSirCHBOARD. 

a  much  larger  scale.  In  rebuilding  the  plant,  the  heavy  aerial  lines 
and  all  the  lines  in  the  main  business  district  were  replaced  with 
an  tmderground  system.  In  the  outlying  districts  a  large  amount 
of  cable  was  substituted  for  open  wires.  The  system  was  changed 
from  the  common  return  circuit  to  a  full  metallic  circuit. 

After  the  outside  lines  had  been  practically  rebuilt  to  an  ultimate 
capacity  for  the  accommodation  of  2,500  subscribers,  it  was  then 
necessary  to  increase  their  central  office  apparatus.  After  a  thorough 
investigation  and  a  careful  consideration  of  estimates  for  increasing 
their  old  board  and  also  for  re-equipping  their  system,  it  was  decided 
to  install,  as  rapidly  as  possible,  the  new  central  energy  system  put 
on  the  market  by  the  International  Telephone  Manufacturing  Com- 
pany, of  Chicago.  One  of  the  features  of  the  International  system 
which  made  it  especially  adapted,  and  which  was  considered  of  vital 
importance,  is  that  the  board  and  central  office  apparatus  may  be 
installed  first  as  a  trunking  system  and  the  old  telephones  used  as 
automatic  signalling  instruments  and  replaced  gradually,  at  inter- 
vals,, with  strictly  central  energy  instruments  as  rapidly  as  required 
and  the  multiple  jacks  and  wiring,  etc.,  added  to  the  board  to  make 
it  a  strictly  multiple  system  at  any  time,  without  any  material  extra 
cost  or  interruption  of  service.  This  made  it  possible  to  equip  the 
plant  with  a  full  lamp  signal  central  energy  board  at  once. 

Fig.  2  shows  the  main  switchboard.  The  present  equipment  con- 
sists of  four  sections  of  three  operators'  positions  each,  with  a 
multiple   capacity   in    each    section    for    multiplying   the   2.400  lines. 
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The  board  is  arranged  tor  120  lines  per  position.  The  swilcliboard, 
as  originally  installed,  is  arranged  with  a  trunking  system  between 
the  operators'  positions.  The  lamp  line  signals  and  answering  jacks 
arc  placed  at  the  bottom  of  the  face  of  the  board.  The  trunking 
jacks  and  order  keys  are  placed  in  each  position  immediately  above 
the  line  signals.     The  board  is  designed  and  fully  wired  for  cli:iiigiiig 


and  rigid.  The  supervis<jry  and  operator's  set  relays  are  mounted  on 
an  iron  rack  at  the  bottom  of  the  switchboard  frame.  All  working 
l)arts  have  every  detail  part  made  strong  and  durable  and  are 
mounted  in  a  substantial  manner  and  properly  connected  with  No. 
22  conductor,  double  silk,  and  single  cotton  insulated  switchboard 
wire  (ir  eali'e. 


Fig.  2. — 2,400-LiNE  Capacity  Lamp  Signal  Multiple  Cmac  uv    I  kinking  SwiTCHBOARn. 


the  system  inln  :l  .slricll\'  nmllipU-  >_\steni  by  .adding  the  ue>:essary 
multiple  jacks  in  each  section  antl  making  the  proper  connection 
before  cutting  o\  er  tiio  system.  The  multii)le  jacks  are  temporarily 
placed  above  the  trunking  equipment  and  are  lowered  into  proper 
position  after  the  system  has  b.cen  cut  over  and  the  trunking  e(|uip- 
ment  removed  This  change  may  be  made  without  any  interference 
with  the  service.  The  first  position  is  e(|uipped  for  25  iii-comini; 
trunk    or    toll    lims,      Ivm-',\    o-M'va'or's    posi'iMn    i-    e  ;"i!>l»'(l    wiih     15 


Fig.  J  .-liows  the  terminal  room.  The  lead-covered  cables  lead 
from  the  outside  through  the  false  I1o(h-  to  the  rear  of  the  distrib- 
uting rack  where  they  terminate  in  pot  heads,  at  the  bottom  of  the 
rack,  and  are  properly  connected  with  lightning  arresters  manufac- 
tured by  the  American  Electric  Fuse  Company.  These  arresters 
are  the  new  style  Rolfe  self-soldering  heat  coil  and  carbon  pro- 
tectors. The  rack  is  a  combination  lightnitig  arrester  frame  and 
intermediate  distributing  board,  fully  provided  for  complete  nndtiple 
system.  The  relay  rack  is  a  large  iron  frame,  built  in  two  sections, 
each  section   accommodating  the  relays   for   500  lines. 


FIG.  3.— RELAY   KACK  AND  .MAIN   AND  INTERMKUIATE  DISTRIBUTING  BOARD. 

pairs  of  connecting  appliances  with  double  supervisory  clearing-out 
signals  (party  line  keys),  also  a  pilot  lamp  with  line  signals,  one 
with  the  clearing-out  signals  and  one  with  the  ringing  generator. 

Fig.    I    is    a    rear    view    of    the    switchboard.      The    switchboard 
frame   is  of   he;i\v   architectural    iron,   well   braced  and   made    ^trona 


in..    4. — I'OW  KR    EQUIPMENT. 

Fig.  4  shows  the  power  equipment.  The  power  board  is  a  heavy 
marble  slab,  fully  equipped  with  Weston  anuneters  and  voltmeter, 
voltmeter  switch,  proper  knife  switches  for  controlling  the  system, 
circuit-breaker,  rheostat  and  starting  boxes  and  the  necessary  bus- 
bars,  etc.     Ibe   l^illi   charging  machine  and    ringing  generators  are 
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iiioiititrd  oil  a  slroiiKly  t'on^trtictrd  lalilc,  priivKlrd  with  n  hiird  wood 
top.  sii|i|)<>rtt-il  l(y  liravy  soft  riilibrr  lialls,  to  take  up  all  viliratioii. 
The  (rout  of  the  lahlc  is  provided  witii  u  heavy  inarhle  slab  to  corre 
Hpotul  with  the  power  hoarii.  'I'he  storaKe  battery  plant  conitinls  u( 
IJ  cells  of  metal  tank  chloride  acciiimilators 

All  parts  of  the  c<|iiipinent  are  provided  for  an  iiltiiii.iU'  capacity  of 
j,5UO  subscribers.  The  inslruinents  iisetl  in  the  increase  of  the 
cxchaiiKe  and  for  part  of  the  instrnnients  replaced,  are  of  tlie  Inter- 
national longdistance  central  enerKy  type. 


Instead  of  re(|uirinR  the  main  current  to  be  broiiKhl  to  the  in- 
strnmenl,  necessitaliiiK  in  some  cases  expensive  biis-bar  connections, 
iliis  make  of  .iniiiiricr  is  .irr.iiiKed  lo  upcrale  from  .samp.  second;iries 


.•\ltcrii:iiiinj  Current  Lonn  Scale  Volimctcr  and 
Ammeter. 


The  accompaiiyiiin  cut  shows  ,111  improved  lorm  of  Miiiiiulcr  :md 
ammeter  of  tiic  induction  type,  which  in  principle  of  operation  is 
closely  allied  to  the  integratiiiK  wattmeter  made  by  the  same  com- 
pany, tile  Westinnhouse  l\iectric  &  iVl.iiiuf.iciiiriiiR  Company.  These 
iiisirumcnls,  simple  in  design,  are  made  in  the  pattern  shown  in 
h'igs,  -»  and  al.so  in  the  more  familiar  circular  form,  l-'i!.;    1 

The  scales  begin  at  zero,  and  tiie  divisions  are  absoluuly  propor- 
tioned and  uniform  above  20  per  cent. of  the  full  capacity,  witii  a  length 
and  openness  which  allows  the  readings  to  be  made  with  perfect 
accuracy.  As  an  additional  aid  to  easy  and  correct  reading  from  a 
distance,  the  dial  of  Fig.  j  is  maile  of  translucent  material  illumined 
from  the  rear,  while  the  markings  are  distinct  and  the  figures  large 
and  prominent.  The  lamps  for  illuminating  this  scale  are  enclosed  in 
a  compartment  separate  from  the  rest  of  the  mechanism,  giving 
perfect  ventilation  and  not  beating  the  working  parts. 

In  this  type  an  electromagnet  produces  a  shifting  magnetic  field, 
in  the  air-gap  of  which  is  an  aluminum  disc  in  which  currents  arc 
induced  by  the  field,  resulting  in  the  disc's  movement.  This  motion 
being  opposed  by  a  spring,  the  amount  of  deflection  is  shown  by  a 
pointer  mounted  on  the  shaft  of  the  disc.  When  the  pointer  is  at 
the  zero  position,  the  outline  of  the  disc  being  spiral,  the  air-gap 
closes  that  portion  of  the  disc  having  the  longest  radius.  As  the 
deflections    increase    the    enclosed    radii    decrease,    diminisjiing    the 


FIG.    I. — .VLTERNATI.NG-CURRENT    .\MMETER. 

pull  on  the  disc  until  it  becomes  proportional  directly  to  the  current, 
resulting  in  a  uniform  scale  of  great  length. 

These  instruments  are  unaflFected  by  external  fields,  are  totally 
dead-beat,  and  are  compensated  for  changes  in  temperature  and 
frequency.  The  moving  elements  being  very  light  in  weight,  the 
bearings  of  finely  ground  jewels  and  the  shaft  carefully  hardened 
and  polished,  render  friction  a  negligible  quantity.  They  are  made 
to  certified  and  legal  standards,  with  extremely  careful  calibration. 
The  parts  are  interchangeable,  and  the  cases  dust-proof  and  of 
neat  appearance. 


FK;.    J. — AI.TKI<N.STlN(;-(  I'KKF.N'r    .\  .M  M  KTKK, 

of  series  transformers,  thus  enabling  the  instrument   to  be  mounted 
at  any  convenient  point. 


Power  Transmission  in  Connecticut. 


The  New  Milford  Power  Company,  incorporated  under  the  laws 
of  the  State  of  Connecticut  with  a  capital  of  $1,000,000,  mostly  fur- 
nished by  New  Yorkers,  is  to  build  two  large  water  power  plants 
on  the  Housatonic  River  for  the  purpose  of  generating  current  for 
electric  lighting,  railway  and  manufacturing  consumption  in  various 
parts  of  Connecticut.  A  15-ft.  dam  is  to  be  constructed  across  the 
Housatonic  River  at  the  head  of  Bull's  Falls.  A  canal  11,000  ft.  in 
length  will  convey  the  water  to  a  large  reservoir  whence  a  13-ft. 
^leel  flume  will  be  built  to  one  of  the  power  houses  to  be  located  at 
Bull's  Bridge.  The  working  head  will  be  115  ft.  The  contract  for 
tlie  construction  of  the  canal  has  been  awarded  to  David  Emanuel, 
of  Catasauqua,  Pa.  The  steel  Hume  is  to  be  built  by  the  Riter- 
Conley  Manufacturing  Company,  of  Pittsburg,  Pa.  The  Bull's 
Bridge  plant  will  have  an  initial  capacity  of  6,000  kw.  The  equip- 
ment will  consist  of  six  i,ooo-kw^  generators  of  General  Electric 
build.  They  w-ill  be  revolving-field,  three-phase,  60-cycle  machines 
to  operate  at  400  r.p.m.  These  generators  will  be  direct-connected 
to  special  high-head  turbines  of  1,850-hp  capacity  each.  The  tur- 
bine contract  has  been  secured  by  the  Stilwell-Bierce  &  Smith-Vaile 
Company,  of  Dayton,  Ohio.  The  machinery  will  generate  at  1,150 
volts  and  step  up  to  33.000  volts. 

The  other  plant  is  to  be  situated  at  Gaylordsville,  about  four  miles 
lielow  the  Bull's  Bridge  power  house,  with  which  it  will  be  run  in 
parallel.  The  capacity  of  the  Gaylordsville  plant  will  be  3,000  kw. 
The  working  head  will  be  33  ft.  The  contracts  for  the  equipment 
have  not  yet  been  awarded.  A  double  transmission  line  will  be 
built  almost  straight  across  to  Waterbury.  a  distance  of  26  miles. 
At  Waterbury,  where  the  major  portion  of  the  power  will  be  used, 
the  Connecticut  Railway  &  Lighting  Company  will  construct  a  large 
receiving  station  for  the  distribution  of  power  to  operate  its  exten- 
sive railway,  lighting  and  power  interests.  The  station  will  take 
care  of  6,000  kw  and  will  be  equipped  with  four  550-kw  railway 
rotary  converters  and  four  300-k\v  rotary  converters  for  lighting 
use.  The  remainder  will  be  utilized  for  arc  lighting  and  general 
power  purposes.  All  the  rotary  converters  will  be  of  six-phase, 
60-cycle  type,  and  will  be  of  General  Electric  Company's  manu- 
facture. From  Waterbury  the  transmission  line  will  be  continued  to 
New  Britain,  18  miles  distant,  by  way  of  Southington.  In  the 
vicinity  of  Southington  a  transforming  station  will  be  built  in 
which  three  General  Electric  six-phase,  60-cycle  railway  rotary  con- 
verters will  be  installed  for  the  purpose  of  operating  the  Meriden. 
Southington  &  Compounce  Tramway  Company  and  other  lines  con- 
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trolled  by  the  Connecticut  Railway  &  Lighting  Company  in  the 
locality.  At  New  Britain  a  station  is  to  be  built  which  will  be 
equipped  with  three  railway  rotary  converters,  six-phase,  60-cycle, 
of  300-kw  capacity  each,  of  General  Electric  type,  also  similar  ma- 
chinery to  handle  1.500  kw  for  light  and  power  purposes.  The 
transmission  line  will  be  built  by  the  New  Milford  Company.  The 
contracts  for  wire,  etc.,  have  not  yet  been  determined.  The  company 
has  the  contract  for  supplying  power  to  the  Connecticut  Railway  & 
Lighting  Company  for  a  period  of  30  years.  The  power  is  to  be 
delivered  at  the  step-down  transformers  at  all  the  latter  concern's 
plants.  The  contracts  for  the  rotaries  and  other  equipment  for  the 
transforming  stations  are  let  by  the  Connecticut  company.  Among 
those  primarily  interested  in  the  New  Milford  Power  Company  are 
R.  N.  King,  some  time  president  of  the  Stilvvell-Bierce  &  Smith- 
Vaile  Company.  Charles  F.  Cutler,  president  New  York  Telephone 
Company;  J.  W.  Ogden,  banker,  i  Nassau  Street,  New  York:  Clias. 
Sooy-Smith,  71  Broadway,  New  York,  one  of  the  consulting  engineers 
of  the  Rapid  Transit  Commission ;  Nicholas  Staub,  e.x-Controller 
of  the  State  of  Connecticut ;  W.  S.  Morton,  electrical  engineer,  St. 
Paul,  Minn.,  and  H.  R.  Leyden,  electrical  engineer,  formerly  of 
Hamilton,  Ontario.  The  New  York  offices  of  the  company  arc  ni 
the  Atlantic  Building,  49  Wall  Street. 


Core  Type  Transformers. 


The  General  Electric  Company  began  the  manufacture  of  the  core 
type  transformer  in  i8g6  and  since  then  continuous  improvements 
have  been  made  in  all  the  features  that  go  to  make  up  a  good  trans- 
tormer.  Some  of  these  are  enumerated  below.  The  great  reduc- 
tions made  in  losses  during  the  last  three  years  will  be  readily  appre- 
ciated by  referring  to  the  curves  of  Fig.  i,  which  show  the  reduc- 
tions in  coreless  and  regulation  from  1899  to  1902.  On  the  various 
sizes  the  average  percentage  reduction  in  core  loss  is  1 1.7  per  cent, 
and  in  regulation  is  8  per  cent.  Since  transformers  are  usually 
energized  24  hours  a  day,  low  core  loss  is,  of  course,  of  great  im- 
portance in  its  effect  on  the  all-day  efficiency.  Minimum  core  loss 
has  been  made  one  of  the  leading  features  of  General  Electric  trans- 
formers, the  core  loss  being  as  low  as  is  consistent  with  proper  insula- 
tion, low  temperature  and  good  regulation. 

It  is  essential  that  the  regulation  of  a  transformer  be  as  low  as 
is  consistent  with  good  characteristics  in  other  respects,  as  this  admits 
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Institute  standard  of  50°  C.  as  the  ultimate  temperature  rise  for 
electrical  apparatus  has  been  adopted,  as  this  is  regarded  by  the 
most  eminent  engineers  as  a  good  safe  figure.  The  ultimate  tem- 
perature rise  of  the  General  Electric  core  type  transformers  will  not 
exceed  this  amount,  and  because  of  the  details  of  construction,  the 
temperatures  are  uniform  throughout.  Every  part  of  every  coil  has 
practically  the  same  facility   for  passing  off  its  heat. 

.\ging  has  been  reduced  to  a  minimum  by  the  use  of  a  specially- 
treated  sheet  steel  and  by  processes  of  manufacture  which  have 
been  developed  in  the  course  of  15  years'  expeirence.  Among  the 
aids   in    regulating   tb.e    properties   of   steel   may    be   mentioned   the 
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Fir,.    2. — COMP.\R.MIVE    CURVF-S    OF    COI'I'ER    LOSSF.S. 

microscopic  examination  of  samples  of  steel.  This  method  of  in- 
vestigation requires  very  skillful  experts  and  a  high  grade  of  tech- 
nical knowledge;  but  no  expense  has  been  spared  to  secure  the  best 
results.  The  effect  of  this  work  is  shown  by  the  result  of  a  test 
which  was  made  on  43  core  type  transformers  taken  indiscrimi- 
nately from  the  lines  of  central  stations.  These  w-ere  returned  to 
the  factory  and  were  very  carefully  retested  to  show  the  amount  of 
aging  during  their  periods  of  operation.  These  transformers  had 
been  in  service  on  an  average  for  2^/1  years,  and  showed  the  small 
average  of  3.1  per  cent. 

Every  transformer  before  shipment  receives  very  careful  tests 
as  to  its  characteristics.  An  accurate  record  is  kept  of  all  these 
tests,  so  that  at  any  time  they  can  be  readily  compared  with  the 
result  of  subsequent  tests. 


-C'OMr.\K.\TlVE  Ct'RVES   OF   CORE   LOSSES    .\N1)  REGULATION. 


FU;.  3. — SECTION.\L  VIEW  OF  TK.\NS- 
FORMKR. 


FIG.  4. — MICA  SHIELD. 


of  the  use  of  high-efficiency  lamps,  insures  low  cost  for  lamp  re- 
newals, and  makes  possible  a  small  variation  in  voltage  between  the 
peak  and  light  loads  on  the  station  and  consequent  uniform  light 
throughout  the  24  hours. 

Low  uniform  temperature  is  of  importance  in  preserving  the  in- 
sulation and  preventing  deterioration  of  the  iron  which  results  in 
increase   in  core   loss,   commonly  known   as   aging.     The   American 


\"ery  careful  attention  is  paid  to  the  insulation  which  is  used  in 
these  transformers.  The  method  of  manufacture  of  the  various 
insulations  used  and  methods  of  inspection  employed,  combined 
with  the  low'  uniform  temperature  maintained,  have  met  with  such 
success  that  during  the  last  three  years  less  than  Yi  of  i  per  cent. 
of  the  total  capacity  of  transformers  sold  have  burned  out  from 
all    causes,    including   lightning    and    overload.      The   percentage   of 
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biirii-diits   due  to   lightning  aloiir   i«  tvvo-lrnth^  of   t   per   cent.      In 
this  ronnrclion,  pnrlirnlnr  attrnlion   i<(  lullcd  to   llie  niicu   iiisnlatiun 

I   ■  vn    ill    lit-     I     .\lii  i  I'' ■     .1   lii-iwccn  the  primary  and 

^cl•onl|ar)■  coiU  and  rcn- 
ilt-rs  a  cross  Ijctwcrn  pri- 
mary an<l  MH-ondary  prac- 
tically impossible,  thus 
Kiving  security  to  the  ciis- 
lonier. 

The  value  of  oil  as  a 
iiMiimK  and  insulating  ine- 
iliim)  has  lung  been  recog- 
Mi/ed,  hut  this  value  is 
Kreatly  reduced  unless  oil 
i>l  the  host  properties  is 
use.l.  .Mthou^h  I  he  oil 
iiseil  i  11  t  li  t  CO  r  I-  type 
iranstorniers  is  ina<le  es- 
pecially for  the  purpose, 
lias  very  high  insulating 
qualities  and  is  remarkable 
lor  its  non  -  ahsorheiit 
properties,  it  is  subjected 
to  very  rigid  inspection  as 
to  its  characteristics  and 
lor  the  presence  of  moist- 
ure, and  unless  it  passes 
this  test  satisfactorily,  is  rejected.  The  loult  is  oil  which  gives  the 
best  results  both  as  to  cooling  and  insulation.  Fig.  5  shows  clearly 
spaces  which  are  left  lor  the  circulation  of  oil  in  sizes  of  trans- 
formers constructed  with  cruciform  cores. 

This  type  of  transformer  is  made  in  16  sizes,  from  600  watts  to 
50  kw  inclusive,  and  in  two  lines,  which,  for  convenience,  are  termed 
high  and  low-freipiency  lines.  Both  of  these  lines  ha\e  the  well- 
known  characteristics  of  the  core  type  design,  and  both  give  per- 
fectly satisfactory  operation  on  either  60  or  125  cycles.  The  dis- 
tinctive diflference  between  the  two  lines  of  transformers  from  an 
operating  standpoint  is  in  their  data,  the  high-frequency  transformers 
being  slightly  less  efficient  than  the  low-frequency,  and  having  a 
correspondingly  lower  cost.  For  60-cycle  operation  the  high-fre- 
quency line  may  be  used  when  e.\tremely  low  efficiency  is  not  of 
great  importance.  The  transformers  made  for  three-wire  service 
have  the  winding  so  distributed  that  the  voltage  on  the  two  sides  of 
a  three-wire  system  will  not  difTer  more  than  the  regulation  drop 
of  the  transformer  even  with  one-half  the  rated  capacity  of  the 
transforn>ers  all  on  one  side :  with  ordinary  distribution  of  load  the 
voltage  will  be  practically  ecpial  on  the  two  sides. 


the  motor  up  to  speed,  and  (he  rtinniiig  current  is  c:irried  by  a  milj- 
slantial   laminatrd   .••ippcr  roiiinei   shown  near  the  retaining   magnet. 


5l'.\lKS  KOK  OIL  (  IKl n.  \no.N. 


Automatic  Motor  Starter. 


The  Automatic  Switch  Company,  131  Liberty  Street.  New  York, 
has  designed  a  modification  of  its  belt-driven  type  of  motor-starter, 
in  which  the  pawl  and  ratchet  of  the  latter  are  replaced  by  a  magnetic 
clutch,  which  operates  the  resistance  arm.  This  clutch  is  energized 
only  at  the  time  of  cutting  out  resistance,  and  releases  its  hold  on 
the  resistance  arm  when  the  motor  reaches  full  speed.  By  this  con- 
struction wear  on  the  starter  is  eliminated  except  the  slight  friction 
of  the  bronze  worm  while  driving  the  idle  clutch,  and  the  arrange- 
ment produces  an  absolutely  silent  form  of  starter,  which  is  a  decided 
advantage  for  use  in  connection  with  high-grade  elevator  service. 

Referring  to  Figs.  I  and  2,  it  will  be  seen  that  the  circular  clutch 
magnet  on  the  face  of  the  starter  is  driven  from  the  pulley  by  a 
heavy  three-pitch  gear,  meshing  into  a  bronze  worm,  which  is 
adapted  to  operate  the  starter  arm  at  the  proper  speed,  when  driven 
at  about  300  r.p.m.  The  clutch  magnet-wind- 
ing is  connected  in  series  with  the  small  re- 
taining magnet  shown  at  the  top  of  the  resist- 
ance segments,  and  the  current  to  both  clutch 
magnet  and  retaining  magnet  passes  through  a 
suitable  dead  resistance.  When  the  resistance 
arm  comes  in  contact  with  the  retaining  magnet 

it  short-circuits  the  clutch  magnet  coil  and  releases  the  worm  gear 
from  any  further  work,  except  the  free  revolution  of  the  clutch.  The 
resistance  contacts  are  stamped  from  copper,  and  the  starting  cur- 
rent is  fed  to  them  through  a  heavy  graphite  brush  while  bringing 
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The  customary  method  of  installing  and  driving  the  starter  is  shown 
in  Fig.  2,  but  the  position  of  the  starter  and  switch  may  be  varied 
to  suit  dififerent  coiulitions.     The  starters  are  adapted   for  connection 


FIG.   2. — AUTOMATIC  ilOloK   :,r.\l<llil<. 


to  shunt,  series  and  compound-wound  motors,  and  to  accommodate 
any  desired  number  of  series  coils. 


Tap  and  Reamer. 


The  wrench  illustrated  herewith  is  an  improvement  on  the  ordi- 
nary fcrm  of  machinist's  wrench.  The  knurled  sleeve,  broken  away, 
shows  a  right-hand  thread  on  the  outside  of  the  neck  of  the  stock 
and  a  left-hand  thread  on  the  handle,  the  two  threads  engaging  cor- 
responding interior  threads  of  the  sleeve.  A  right-hand  turn  of  the 
sleeve  closes  the  jaws  and  a  left-hand  turn  opens  them.  The  handle 
thus  moving  in  and  out  without  rotating  motion  avoids  all  tendency 
to  unscrew  while  at  work. 

The  advantages   claimed   for  this  wrench  are  that  no  pin.  wire  or 


TAP   AND  RK  A  \l  KR. 


Other  implement  is  required  to  tighten  the  jaws  upon  the  tap  or 
reamer,  and  it  possesses  extra  strength  at  the  point  where  wrenches 
are  usually  the  weakest.  It  is  made  by  the  J.  M.  Carpenter  Tap  & 
Die  Company,  Pawtucket.  R.  I. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  was  easior  and  at 
the  close  of  the  week  was  liberally  offered  at  lower  rates,  closing 
at  5  a  5,'4  per  cent,  for  all  periods  from  60  days  to  six  months. 
The  stock  market  showed  greater  strength  as  compared  with  the 
previous  week,  but  towards  the  end  relapsed  into  a  condition  of 
dullness.  The  trading  was  more  professional,  with  manipulation 
in  specialties  and  particular  stocks.  Toward  the  close  on  Friday 
there  was  a  break  in  ]\Ictro])olitan  Street  Railway  and  its  affiliated 
stocks,  the  former  declining  from  132^^  to  127.  The  movement  was 
accompanied  by  further  indefinite  but  adverse  reports  about  the 
Metropolitan's  finances.  The  United  States  Steel  stocks  sold  down 
in  the  general  market,  and  the  new  bonds  were  also  weak  in  the 
outside  market.  Later  on,  however,  they  all  showed  a  disposition 
to  recover.  Strike  rumors  affected  Manhattan  and  caused  a  decline 
from  138  to  135'A.  The  stock  was  well  supported,  however,  and 
rallied  on  Friday  on  rumors  that  the  strike  might  not  occur.  Since 
that  time  the  differences  between  tlie  men  and  the  company  have 
been  practically  settled  and  the  threatened  strike  seems  to  have 
been  averted.  The  sales  of  Metro[)i)litan  aggregated  88,200  shares, 
the  price  ranging  between  127  and  135;4,  closing  at  132,  this  being 
a  net  loss  oi  lyi  points.  Manhattan  made  a  gain  of  i  point,  closing 
at  139.  Brooklyn  Rapid  Transit  ranged  between  64^^  and  67%,  clos- 
ing at  66J^,  a  net  loss  of  fg.  General  Electric  showed  some  activity 
and  made  a  net  gain  of  sYj,  closing  at  190^4,  the  lowest  figure  being 
179  and  the  highest  192^^.  W'estinghouse  common  closed  at  193!  2. 
being  ]/2  point  above  the  last  previous  ([notation,  and  first  preferred 
at  202.  Western  Union  was  steady,  closing  at  85.  Following  arc 
tlic  closing  quotations  of  April  21 : 


NEW  YORK. 


.\mericau  Tel.  Al  Cable 

American  Tel.  &  Tel 

American  Dist.  Tel 

Brooklyn  Rapid  Transit 

Commercial  cable 

Electric  Boat 

Electric  Boat  pf d . 

Electric  Lead  Rednctii>n. 

Electric  Vehicle 

Electric  Vehicle  pfd 


Apr.  14.  Apr.  21 


American  Tel.  &  Tel    ....      154H 

Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 181 

Western  Tel.  &  Tel ID 


Apr.  14 

American  Railways hu 

Elec.  Storage  Battery  .  ...  76> 
Elec.  Storatse  Battery  pf d . .  75' 
Elec.  Co.  of  America 8^ 


.\pr.  14.  Apr.  '.'l 

General  Electric 182«      1»2 

Hudson  River  Tel 

Metropolitan  St.  Ry 13;t»^       i:U'>i 

N.  E.  Elec.  Veh.  Trns 2« 

N.  Y.&N.  J.  Tel ISO 

N.Y.  E.  V.T.  Co X 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 85K       86^ 

Westinghouse  com 185         206 

Westinghouse  pfd I8W11      2()fi 


Apr.  14    Apr.  21 
Western  Tel.  &  Tel.  pfd.. . .      »3*  9f% 

Mexican  Telephone V/i  IK 

New  England  Telephone  ...  135  135 

Westinghouse 

Westinghouse  pfd 


PHILADELPHIA. 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


.\pr.  14.  Apr.  21 

...    97  »7H 

.      Hh  7 


Central  Duion  Tel. 
Chicago  Edison .. . . 
Chicago  City  Ry. . . 
Chicago  Tel.  Co  . . . 
National  Carbon  . 
♦  Asked. 


Apr.  14.  Apr 
'.'.'.'.  20.5 

:;:  24W    i 


Apr.  14.  Apr.  21 

National  Carbon  pfd 97J^         97 

Northwe8tElev.com 

Dnion  Traction  7  IH 

Union  Traction  pfd 37  .'17 


DENVER  GAS  AND  ELECTRIC  COMPANY.— At  a  meeting 
of  the  stockholders  of  the  Denver  Gas  and  Electric  Company,  held 
in  the  office  of  Emerson  McMillan  &  Co.,  last  Saturday,  the  resoln 
tion  was  passed:  That  the  plan  of  re-adjustment  of  reorganization 
proposed  by  the  protective  committee  of  the  stock  and  bondholders 
of  the  Denver  Gas  and  Electric  Company,  dated  November  lo.  iqoj. 
])e  ratified  and  confirmed.  Under  this  agreement  the  company  will 
make  payment  to  the  holders  of  the  consolidated  bonds  of  their 
eighteen  months'  back  interest  in  scrip,  exchangeable  in  $i,ooo  de- 
nominations for  new  general  mortgage  bonds.  .Mso  to  issue  prior 
lien  bonds  6  per  cent. — 15-year — to  the  amount  of  $1,000,000,  and 
to  issue  present  treasury  stock  to  the  amount  of  $500,000;  and  in  ad- 
dition, to  place  a  new  5  per  cent,  general  mortgage  of  $8,000,000  upon 
the  property,  of  which  $2,580,000  will  be  issued  in  exchange  for  the 
present  $2,400,000  consolidated  niortgage  bonds  with  the  additional 
$180,000  for  back  interest ;  $3,270,000  reserved  in  the  hands  of  the 
trustee  to  retire  the  underlying  bonds  (inclusive  of  the  $r,ooo.ooo 
prior  lien  bonds)  and  $2,150,000  held  in  the  treasury  for  future  ex- 
tensions and  other  uses  of  the  company  under  proper  restrictions. 


WESTERN  TELEPHONE.— The  Western  Telephone  Company 
report  states  that  on  December  31,  1902,  the  number  of  subscribers  ot 
four  of  its  sub-companies,  the  Northwestern,  Southwestern,  Cleve- 
land and  Wisconsin  was  111,036.  On  December  31,  1899,  the  clos 
of  the  last  year  reported  by  the  Erie  Company,  the  number  of  sub- 
scribers of  these  four  companies  was  74,327.  The  following  compari- 
son shows  the  subscribers  and  capitalization  of  the  Western  Tele- 
phone Company  as  of  December  31,  1902,  and  of  the  Erie  Company 
as  of  December  31,  1899: 

West.  Eric 

Tel.  Tel. 
West.  Td.            Eric  Tel.      Per  subscriber. 

Siihscribcrs     111,036                  74.32?           ....  .... 

Hondcd   debt    $9,835,966        $12,739,403            $88  $171 

Capital    32,000,000          10,000,000            288  13.4 

Total   capii Mi    $41,835,966       $22,739,403         $376  $305 

The  tola!  auihon/ed  capital  stock  of  Erie  Company  was  $15,000,- 
ocx).  Of  this  amount  only  $5,000,000  was  outstanding  in  1899,  but  a- 
$5,000,000  more  was  issued  shortly  after  the  close  of  the  year,  Erie's 
capital   stock    is   taken   at   $10,000,000. 

Income  accounts  compare  as  follows: 

West.  Tel.  Erie  Tel. 

Divs.,  etc.,  received  $1,304,209  $966,039 

Expense  .ind  interest   630,360  482,761 

.Vet  earnings   673,849  483,278 

I  )ividends    640,000  225,000 

■"^'"■P'us    33.849  268,2-3 

Erie's  dividends  paid  were  4;'!.  per  cent,  on  the  $5,000,000  stock  out- 
standing in  1899.  The  comparison  favors  Western  Telephone  still 
more  since  Erie  received  dividends  from  Michigan  Telephone,  and 
no  item  from  that  is  included  for  Western  Telephone.  The  divi 
(lends  paid  by  Western  Telephone  are  much  larger  than  those  of 
Erie  in  1899,  but  this  policy  may  be  warranted  by  the  stronger  posi- 
tion of  the  former  company  as  to  earning.s,  capitalization  and  treas- 
ury assets. 

GENERAL  ELECTRIC  REPORT.— As  we  go  to  press,  the  Gen- 
eral Electric  Company  issues  its  annual  report  for  the  year  ending 
January  31,  1903.  The  total  sales  (amount  billed  to  customers; 
during  the  past  year  were  $36,685,598.  The  yearly  orders  and  sales 
for  the  past  five  years  are  as  follows : 


Year  end.  Jan.  31.      .\mount  billed. 


1899 
1900 
1901 
1 00-' 
1903 


$15,679,430 
22,379,463 
28,783,275 
32,338,036 
36,685,598 


Orders  received. 

$I7.43'.327 
26,323.626 
27.969.S41 
34.350,840 
39.944.454 


Yearly  increase 

of  orders  received. 

21.8% 

6.3% 

22.7% 
16.4% 


Since  February  i,  1900,  the  reported  orders  received  have  not  in- 
cluded the  items  of  services  of  experts  and  labor,  freight  and  trans- 
jiortation,  supply  material,  boilers,  engines,  etc.,  of  outside  manu- 
facture and  bare  copper  wire,  which  items  were  included  prior  to 
1900.  These  items  amounted  to  $1,558,371  during  the  past  year. 
Jncluding  these  items  the  total  orders  received  for  1902  aggregate 
$41,502,825.  The  company  has  3,000,000  square  feet  of  factory  floor 
space,  and  has  18,000  factory  employees.  The  profits  for  the  year 
less  $44,331  interest  on  debentures  were  $10,232,837,  hut  the  company 
only  paid  out  $2,677,263  in  dividends. 

DIVIDENDS. — The  Lowell  Electric  Light  Company  has  declared  a 
dividend  of  $4,  payable  May  l,  stockholders  of  record  April  21.  The 
directors  of  the  American  Light  and  Traction  Company  have  de- 
clared the  regular  quarterly  dividend  of  lyi  per  cent,  on  the  preferred 
stock,  payable  May  i.  The  directors  of  the  Brooklyn  City  Railroad 
Company  have  declared  the  regular  quarterly  dividend  of  2^ 
per  cent.  The  Houghton  County  Electric  Light  Company  will 
pay  a  dividend  of  75  cents  per  share  on  the  preferred  stock  (par 
$25)  on  May  1,  to  stockholders  of  record  .\pril  21.  The  Edison 
l'".lectric  Illuminating  Company,  of  Brockton,  will  pay  a  dividend  of 
$2.50  per  share  on  May  I,  to  stockholders  of  record  April  21. 

STORAGE  BATTERY  STOCK.— Dispatches  from  Philadelphia 

.iiinounce  that  the  stockholders  of  the  Electric  Storage  Battery  Com- 
pany met  and  approved  a  proposition  to  permit  holders  of  preferred 
stock  to  convert  it  into  common,  share  for  share.  The  preferred 
stock  amounts  to  $4,500,000,  .ill  of  which  will  probably  be  converted. 
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Commercial   Intelliircncc. 


THE  WEEK  IN  TRADE.— Very  snlisfnctory  conditions  cxim 
Kfucrally,  acconliiiK  to  rcporto  rcccivnl  liy  tlu-  inrn-antilc  agencies, 
ihc  Wft  weather  has  relanleil  retail  traile  sitincwhai.  I>ui  there  is  an 
iniimivenient  in  cullectinns  iinihwitlisianchnu  the  liail  weather.  Tlic 
aKriciiitnral  i>iitUiok  is  of  llu-  hi-t.  and  there  is  activity  in  farnnnK 
work.  I'.xport  trade  is  .still  exitandiiiK,  cotton  and  ciini  heiiig  lead 
ers,  and  inanntact\ired  products  are  also  goinK  abroad  in  larger 
volume.  Iron  production  is  surpassing  all  records,  with  improved 
trans|>ortation  conditions  and  hetter  supplies  of  coke.  Finished 
products  are  in  unprecedented  demand,  and  foreign  steel  is  arriving 
in  increased  volume  to  meet  domestic  needs.  Despite  widespread 
lalior  trouliles.  particularly  in  liuilding  lines,  hnilders'  hardware  and 
structural  steel  are  exceedingly  active.  Over-production  is  noted  in 
very  few  lines  of  business,  and  manufacturers  generally  ;'re  pushed 
to  keep  up  with  orders.  Premiums  on  (piick  delivery  arc  disappear 
iiig.  and  imports  of  foreign  iron  are  tinding  their  field  uiucslricted. 
.\  le.itiire  in  the  more  tinislied  forms  is  the  large  demand  fi>r  light 
rails  for  electric  and  street  railways.  Copper  is  slightly  higher  on 
the  week,  and  other  metals  are  steady.  Copper  advanced  about  y, 
cent,  nominally,  through  another  arbitrary  move  of  the  large  cop- 
per producers.  The  (luoialions  are:  15  a  isJ^c.  for  Lake  and  elec- 
trolytic; and  14'..  to  I4-Vtc.  for  casting  stock.  Railway  earnings  are 
the  best  ever  recorded  for  this  season,  the  gross  receipts  for  March 
exceeding  those  of  a  year  ago  by  about  14.5  per  cent.  The  business 
failures  for  the  week  ending  .April  l().  as  reported  by  liriulstri-i-rs. 
numbered  i(K)  against  15,^  the  week  previous,  and  193  the  corre- 
sponding week  last  year. 

H.\V  POWER,  C.\L..  DE\ELOPMENT.— .Arrangements  have 
been  made  at  (3roville,  Cal..  to  handle  350  carloads  of  freight  for  the 
May  Power  Company.  This  will  be  poles,  wires  and  machinery  for 
the  plant  on  b'rench  Creek,  twenty  miles  above  Oroville.  The  com- 
pany has  had  men  working  there  for  the  past  year  and  a  half,  pre- 
paring the  grounds  for  a  reservoir  and  dam.  .-\  tunnel  is  to  be  run 
three-quarter.s  of  a  mile  under  the  mountain  to  tap  the  little  North 
Fork,  and  the  waters  of  that  stream  will  be  added  to  those  of  French 
Creek.  The  surveyors  of  the  Bay  Power  Company  have  just  finished 
running  a  line  from  Sundale.  six  miles  north  of  Oroville.  to  French 
Creek,  on  the  east  side  of  the  North  b'ork.  The  object  is  to  convey 
power  and  light  to  the  big  plant  at  French  Creek.  The  company  will 
send  power  from  Centerville  to  be  used  in  running  the  tunnel,  work- 
ing the  derricks  and  lighting  the  place  while  this  work  is  being  car- 
ried on.  When  the  plant  is  established,  the  same  line  will  be  used  to 
transmit  current  from  the  new  plant  to  towns  and  cities  in  the  Sacra- 
mento X'alley. 

PIGFT  SOUND  GENER.ATOR  ORDER.— One  of  the  very 
largest  contracts  for  electrical  generators  ever  placed  for  use  west  of 
the  Rocky  Mountains  has  been  awarded  by  Stone  &  Webster,  of  Bos- 
ton, managers  of  electric  power,  traction  and  lighting  plants  along 
Pnget  Sound,  to  the  General  Electric  Company.  It  is  for  six  ma- 
chines, two  to  be  furnished  to  the  Tacoma  Industrial  Company,  for 
use  in  its  development  of  the  White  River,  and  four  to  the  Pierce 
County  Improvement  Company  for  the  work  of  developing  the 
Puyallup  River,  including  the  How  from  the  Mount  Rainier  glaciers. 
The  generators  will  be  three-phase.  60-cycle.  of  3.500  kw  capacity 
each,  at  2,300  volts  and  225  revohitions.  Deliveries  will  commence 
next  September.  Both  of  these  developments  are  now  being  carried 
forward  in  accordance  with  the  details  that  have  been  given  of  the 
work  in  these  pages. 

THE  ELECTRIC  STOR.AGE  B.A.TTERY  COMPANY,  of  Phila- 
delphia, manufacturer  of  the  Chloride  accumulator,  has  recently  in- 
stalled and  has  in  process  of  installation  a  number  of  large  batteries 
for  railway  work.  .Among  these  may  be  mentioned  two  batteries  con- 
tracted for  by  the  United  Traction  Company,  of  .Albany,  each  hav- 
ing a  capacity  of  700  kw.  These  will  be  located  at  .Albany  and  Troy, 
ami  operated  in  connection  with  specially-wound  boosters  for  regu- 
lating fluctuations.  The  Cleveland.  Painesville  and  Eastern  Rail- 
way Company  are  to  install,  about  June  i,  a  battery  having  a  capacity 
of  460  kw.  This  battery  is  to  be  operated  in  connection  with  a 
motor-driven  differential  booster,  and  is  designed  to  relieve  the  sta- 
tion of  fluctuations,  to  care  for  peaks,  and  allow  the  plant  to  be  oper- 
ated with  fewer  generators  than  are  now  in  service. 

PUY.ALLUP  RIVER  POWER.— The  Risdon  Iron  W'orks,  of 
San  Francisco,  have  secured  a  contract  for  the  construction  of  four 
million  pounds  of  steel  pipe  for  the  new  water  power  plant  building 
on  the  Puyallup  River,  near  Tacoma.  by  the  Pierce  Company  Im- 
provement Company.  The  order  was  placed  by  General  Manager  S. 
Z.  Mitchell.  This  is  the  largest  order  for  pipe  ever  placed  on  the 
Pacific  Coast.  .At  its  head  the  pipe  line  will  be  forty-eight  inches  in 
diameter.  The  first  section  will  be  1.700  feet  long,  and  in  that  space 
will  have  a  drop  of  877  feet.  The  diameter  is  gradually  reduced  until 
it   becomes  thirty-six   inches  at  the  bottom.     The  delivery  of  pipe 


IS  to  be  made  lictwecn  October  1  and  I'cbruary  15  next.  The  pov\'cr 
(.oinpany  has  50U  men  clearing  the  right  of  way  and  building  reser- 
voirs above  Lake  Ka|iousin. 

Ul'LLOCK  ELECTRIC  GROWTH.  The  Mullock  Electric 
Manufacturing  Company,  of  Norwood,  Ohio,  have  recently  occupied 
a  new  building  of  brick  and  steel,  177  feel  wide  by  300  feet  long, 
for  testing  large  work,  and  ei|uipped  with  50-ton  cranes  in  center 
aisle,  75  feet  span,  and  30-ton  cranes  in,  side  ai'>le.  One  machine 
worthy  of  notice  is  n  pit  lathe  with  a  44-ft  swing.  It  anlicipalrH 
IciiKllu'iiing  this  building  .inother  300  feet.  The  company  has  now 
under  construction  one  5,tKx>-hi)  a.c.  and  one  5,000-hp  d.c.  machines 
for  the  Cinciniiali  tias  and  hLleclric  Company:  also  several  12  J.(xx>-hp 
lo  3,500-hp,  five  of  them  for  the  Pittsburg  Reduction  Conjpany,  at 
Massena.  N.  \.,  while  others  are  for  I'acifie  Coast  work,  as  noted 
lately  in   this  column. 

I'l.NGINl':  S.ALES.— Among  the  engine  sales  of  the  Allis-Chal- 
mers  Company,  of  Chicago,  during  the  month  of  March,  were  the 
following:  To  the  Carnegie  Steel  Company.  Pitlslnirg.  I'.i.,  one  42 
and  (i<)  X  (>o  tainlem  roller-mill  engine;  South  Sicle  l-.levated  Rail- 
way Compiiny,  Chicago,  III.,  one  34  and  70  x  54  iKgo  horizontal  cross- 
compound  Reynolds-Corliss  engine;  Illinois  Steel  Company,  Chi- 
cago, 111.,  two  .\()  and  66  x  84  and  H4  x  60  vertical  steeple  cross-com- 
pouinl  blowing  engines;  the  International  Traction  Company  of  New 
Jersey,  Jersey  City,  two  34  and  6K  x  4iS  1890  cross-compound  con- 
densing Reynolds-Corliss  engines;  the  Pennsylvania  Railroad  Com- 
pany, one  cross-compound  Reidler  air  compressor  15  and  24  x  36. 

THE  SAN  FRANCISCO  &  SAN  JOAQUIN  COAL  COMPANY, 
of  San  Francisco,  has  decided  to  install  machinery  for  the  briqnetting 
of  coal  dust,  the  high  price  of  coal  in  California  rendering  this  profit- 
able. The  bri(iuetting  presses  will  be  driven  by  electric  motors  ar- 
ranged to  give  any  desired  speed  from  20  r.p.m.  to  550  r.p.m.  in  about 
15  steps.  Two  40-hp,  slow-speed,  500-volt.  direct-current  motors 
have  recently  been  [)urcbased  for  this  purjjose  from  the  Westinghouse 
Electric  &.  Manufacturing  Company,  together  with  speed-controlling 
rheostats  designed  to  vary  the  speed  of  the  motors  within  the  above 
limits.  The  controllers  will  allow  the  motors  to  be  operated  contin- 
uouslv  at  anv  of  the  speeds. 

EQUIPMENT  FOR  WINCHESTER  (IND.)  TRACTION 
PL.ANT. — The  Union  City,  Winchester  and  Muncie  Traction  Com- 
pany is  now  letting  contracts  for  the  equipment  of  its  new  power 
station,  at  Winchester,  Ind.  The  engine  contract  has  been  awarded 
to  the  Buckeye  Engine  Company,  of  Salem.  Ohio.  It  calls  for  two 
21  in.  and  42  in.  by  48  in.  compound  direct-connected  engines,  and 
a  similar  number  of  exciter  engines  to  operate  at  200  pounds  pres- 
suiH?.     The  generators  and  e.xciters  will  be  General  Electric. 

EQUIP.MENT  FOR  BIG  CLEVELAND  DEPARTMENT 
.STORE. — The  Westinghouse  Electric  and  Manufacturing  Company 
has  secured  the  contract  for  the  generators  to  be  installed  in  the  big 
department  store  and  oflfice  building  now  under  construction  at 
Cleveland  by  J.  Hartness  Brown,  Jr.,  of  that  Ohio  city.  The 
generators  will  be  direct-connected  to  11V2  in.  and  19  in.  by  14  in., 
15  in.  and  25  in.  by  18  in.,  and  201/2  in.  and  34  in.  by  27  in.  compound 
engines,  of  Buckeve  build. 

POWER  HOUSE  AT  PAINESVILLE.  O.— Contracts  for  the 
erection  of  a  power  house  at  Painesville,  Ohio,  for  the  Cleveland 
Painesville  and  .Ashtabula  Railway  Company,  of  Cleveland,  have 
been  placed.  The  power  equipment  will  include  goo-hp  Sterling 
water-tube  boilers,  two  600-hp  compound  condensing  engines,  to  be 
built  by  the  C.  &  G.  Cooper  Manufacturing  Company,  and  two 
360-kw  alternating-current  generators,  etc.,  furnished  by  the  General 
Electric  Company. 

MANUFACTURING  ELECTRIC  VEHICLES.— The  Baker 
Motor  Vehicle  Company,  of  Cleveland,  manufacturers  of  light  elec- 
tric vehicles,  is  to  erect  a  large  factory.  It  is  preparing  plans  for  a 
power  plant  and  is  securing  estimates  on  a  250-hp  cross  compound 
engine,  to  be  direct  connected  to  a  150-kw  alternating  current  gen- 
erator. The  Corlett  Engineering  Company  is  the  engineer  for  the 
work. 

EQUIPMENT  FOR  A.  S.  &  W.  NEW  MACHINE  SHOPS.— 
The  .American  Steel  and  Wire  Company's  new  machine  shops,  to  be 
built  at  Worcester.  Mass..  will  be  equipped  with  three  20  in.  and 
38  in.  by  30  in.  Buckeye  compound  direct-connected  engines.  .A  14% 
in.  and  2852  in.  by  21  in.  engine  has  also  been  ordered.  The 
generators  will  be  Westinghouse. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COM- 
P.ANY  has  sold  thirty-two  38-hp  and  twenty  50-hp  street  railway 
motors  to  the  Sheboygan  Light.  Power  and  Railway  Company,  of 
Sheboygan.  Wis.  .A  sale  has  also  recently  been  made  of  a  750-k\v 
engine  type  railway  generator  to  the  Trenton  Street  Railway  Com- 
pany. 

GRE.AT  F.ALLS.  MONT.— The  Boston  and  Great  Falls  Electric 
Company,  of  Great  Falls.  Mont.,  is  now  installing  one  360-kw 
Westinghouse  revolving  field  two-phase  alternator  2.200  volts,  and 
one  67S-hp  Victor  turbine  of  the  Stilwell-Bierce  &  Smith-Vaile 
Company's  make.    W.  D.  Dickinson  is  the  manager  of  the  plant. 


GENERAL    SPECIFICATIONS   FOR  THE    CONSTRUC- 
TION  OF  TELEPHONE  AERIAL   LINES. 


Note. — The  construction  of  aerial  lines  is  rarely  performed  by  contract,  as 
each  telephone  company  usually  builds  its  own  lines.  For  this  reason  no 
form  of  contract  is  embraced  in  the  "Specifications  for  Aerial  Line  Construc- 
tion." If  contract  work  is  desired,  the  form  of  contract  used,  for  either  con- 
duit or  cable  construction,  can  with  slight  modification  be  employed. 


I 


General    Charac- 
teristics 


Airial    lines    shall    be    embraced    in    three 


'yp< 


"A" — Bracket   Lines. 

"B" — Cross   Arm    Lines. 

"C" — Aerial  Cable  Lines. 
'•A"— BRACKET  LINKS.  Bracklet  lines 
are  those  of  small  capacity,  in  which  the  circuits  are  carried  on  brackets  place! 
on  the  side  of  the  poles  to  which  they  are  attached.  Lines  of  this  type  shall  be 
limited  in  capacity  to  six  wires,  three  being  placed  upon  each  side  of  each  pole. 
"I!" — CROSS  ARM  LINES.  Cross  arm  lines  are  those  using  cross  arms  for 
the  support  of  the  circuits.  The  maxinmm  capacity  of  cross  arm  lines  shall 
be  limited  to  ten  arms  of  ten  pins  each;  thus,  the  maximum  capacity  of  a 
cross  arm   line   is  one   hundred   wires. 

"C"— AERIAL  CABLE  LINES.  Aerial  cable  lines  shall  be  those  which  use 
dry  core  paper  cables,  suspended  by  messenger  strands  to  the  poles.  The  num- 
ber of  aerial  cables  shall  be  limited  to  four,  and  the  maximum  size  of  each 
cable   one   hundred   and    fifty   pair. 

SECTION     2. 


Routes 


I'rio 


to  commencing  construction,  a  care- 
ful examination  and  general  survey  of  all 
desirable  routes  shall  be  made.  From  this 
survey  a  sketch  map  shall  be  prepared  for 
the  use  of  the  right-of-way  agent.  A  sam- 
ple of  such  sketch  map  is  shown  in  Fig. 
1.  This  shall  indicate  the  route  which  it  is  considered,  on  the  whole,  most 
desirable  to  follow,  and  the  approximate  desired  location  of  all  poles,  guy 
stubs,  etc.  Wherever  it  is  feasible  to  select  more  than  one  location,  all  of  the 
desirable  locations  shall  be  indicated,  in  order  that  the  right-of-way  agent  may 
have  alternative  routes  in  securing  permits.  No  construction  shall  be  com- 
menced until  rights  of  way  have  been  finally  and  formally  secured  by  the  au- 
thorized right-of-way  agent,  in  definite  written  form,  upon  the  approved  blanks 
of  the  company. 

SECTION    3- 


Location 


.\erial  lines  shall  be  located  only  on  per- 
manent rights  of  way.  These  rights  of  way 
shall  include  the  necessary  permission  to 
erect  all  poles  and  guy  stubs,  to  string 
necessary  wires,  and  trim  such  trees  and 
shrubbery  as  may  be  required  to  secure  the 
proper  working  of  the  circuits.  Rights  of  way  shall  be  secured  by  the  right- 
of-way  agent,  and  shall  be  in  accordance  with  all  of  the  laws  of  the  country 
traversed,  and  in  conformity  to  all  municipal  regulations  of  all  towns  or  vil- 
lages tr.Tversed.  The  right-of-way  contracts  shall  be  examined  and  approved  by 
the  General  Council  of  the  company  prior  to  the  commencement  of  construction. 

SECTION    4. 


General    Instruc- 
tions to  Fore- 
men 


I.— WORK  TO  BE  DONE  ACCORDING 
TO  RIGHT-OF-WAY  CONTRACT. 
Prior  to  commencement  of  any  construc- 
tion, each  foreman  shall  be  supplied  with 
a  blue-print  map,  showing  the  location  of 
all  rights  of  way,  and  copies  of  contracts 
with  all  property  owners.  The  maps 
and  contracts  shall  be  sufticiently  explicit  so  that  the  location  for  every  pole, 
guys,  guy  stubs,  or  other  attachment,  and  the  permission  to  string  wires  and  trim 
trees  and  shrubbery,  shall  be  so  specifically  described  that  foremen  shall  have 
no  difficulty  in  proceeding  with  construction  in  exact  acordance  with  each 
permission  received.  Foremen  shall  be  responsible  to  see  that  all  poles,  anchors, 
guy  stubs,  or  other  attachments,  are  placed  in  exact  accordance  with  the 
contracts,  and  that  the  erection  of  wires,  and  trimming  of  trees  and  shrubbery, 
is  done   as  the  permissions  specify. 

2.   OBJECTIONS. 

In  case  any  person  shall  offer  any  objections  to  the  prosecution  of  any  part 
of  the  work  that  seems  to  be  clearly  within  the  obtained  permissions,  or  shall 
endeavor  to  hinder  the  erection  of  any  poles,  guy  stubs,  wires  or  other  attach- 
ments, or  the  trimming  of  any  trees  or  shrubbery,  the  foreman  shall  courteously 
call  the  attention  of  such  olijccter  to  the  copies  of  the  contract  permissions 
which  he  holds.  In  case  the  objection  is  still  persisted  in.  the  foreman  shall 
stop  work  on  the  portion  of  the  line  in  question,  and  shall  refer  this  objection 
at  once  to  the   General    Manager   or   Superintendent,   and   wait    for   further   in- 


structions. All  foremen  shall  be  rigidly  responsible  to  perform  all  operations 
exclusively  within  the  written  contracts  of  rights  of  way.  Foremen  must  under 
all  circumstances  take  particular  pains  that  no  contract  is  exceeded  in  any  single 
particular,  and  they  must  be  responsible  to  treat,  and  to  see  that  all  employees 
reporting  to  them,  do  treat  all  persons  with  the  greatest  politeness  and  courtesy, 
and  that  all  work  of  construction  is  so  prosecuted  as  to  interfere  with,  damage, 
or  inconvenience  all  persons  in  the  smallest  amount. 

3.   ACCIDENTS. 

During  the  prosecution  of  all  work  herein  called  for,  foremen  shall  conduct 
all  operations  with  all  possible  care  for  the  safety  and  security  of  the  general 
public,  that  of  all  of  their  employees,  and  of  all  property.  Foremen  shall  not 
assume  any  risks  whatsoever  of  any  nature,  or  description,  not  absolutely  en- 
tailed by  the  nature  and  character  of  the  work  under  construction.  During 
the  raising  of  poles,  the  stringing  of  wire,  or  the  erection  of  cables,  particular 
pains  shall  be  taken  to  secure  the  public  from  injury.  Poles,  wire  and  cable 
shall  not  be  raised  during  the  passage  of  teams  or  pedestrians,  without  giving 
due  warning  by  stationing  a  watchman,  with  a  red  flag,  at  both  ends  of  the 
portion  of  the  highway  occupied,  and  no  work  shall  be  done  in  such  manner  as 
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to  endanger  the  safety  or  convenience  of  those  using  the  highway,  more  than  is 
absolutely  necessary.  All  material  shall  be  so  distributed  along  the  highway  as  to 
l>roduce  a  minimum  of  inconvenience  to  the  public,  and  shall  be  arranged  in  such 
a  manner  as  not  to  become  a  source  of  danger.  In  all  cases  where  material  sensi- 
bly obstructs  the  highway,  a  lighted  red  lantern  shall  be  placed  as  a  warning  each 
evenitig  at  sunset.  Each  lantern  shall  be  capable  of  burning  all  night.  .\s  fast  as 
construction  is  completed,  all  surplus  material  and  tools  or  debris  of  whatsoever 
nature,  shall  he  removed  and  the  highway  left  in  its  normal  and  proper  con- 
dition. 

In  all  operations  in  any  way  connected  with  the  work  herein  specified,  fore- 
men shall  carefully  observe  and  comply  with  all  of  the  laws  of  the  land,  and 
with  all  municipal  rules,  ordinances  or  regulations  of  the  towns  traversed  that 
shall  in  any  way  affect  the  conduct  of  those  employed,  or  the  method  of  doing 
work  specified,  or  in  the  use  of  any  materials,  tools,  appliances  or  irachines. 
Particular  pains  shall  be  taken  not  to  interfere  with,  or  trespass  in  any  respect 
upon  the  rights  of  way  of  any  railway,  telephone  or  telegraph  company,  whether 
such  rights  of  way  are  upon  the  ground,  or  in  the  air,  and  in  all  cases  foremen 
shall  confine  all  operations  strictly  within  the  written  rights  of  way  contracts 
with  which  tlu-y  are  supplied. 

In  case  of  any  accident,  that  can  in  any  way  be  attributable  to  the  prosecution 
of  the  work  herein  specified,  the  foreman  shall  immediately  take  the  following 
steps:  , 

"A"— ACCIDENTS  TO  PERSONS. 

First. — Dispatch  a  messenger  immediately  for  the  nearest  physician,  and  re- 
port the  occurrence  to  the  police  if  within  corporate  limits. 


714 


ELKLTklCAL     WoKLl)     ani.     liNGINRER. 


Vol.    XLI.  No    17. 


Stt»l>d.—'tkkc  »M  putdblr  lucal  airpi  that  vtill  111  any  nay  luiiiliicr  tu  llir 
comfurt  of  thr  injtirrj. 

77iirJ.~A«  »oon  a>  practical  inakr  *  urillrn  report  to  Ibr  company  upon 
•mthorUrd  blanki,  alating  ihc  name*  anil  aililrraar*  of  all  Injured,  tlir  naliirr 
luiil  cauac  of  Ibr  injury,  the  nauira  and  atldrru  of  Ihr  altrndlng  pliyaiclun, 
and  of  any  or  all  uilnraaca  of  the  accident. 

•11"      AICIDKNTS    JO    fKuriKIV. 

h'trtt.  r.iki-  Jill  |>oii»iblr  local  atepa  that  ahall  prevent  uny  exicnalon  of  daiii- 
ujie.  and  lliitl  uliall  in  any  wny  protect  the  properly  injured,  and  notify  the 
police  if  within  corporate  liniita. 

iVfon./.— Notify  all  ounera  that  may  be  unaware  of  the  occurrence  of  thr 
character  and  probable  amount  of  injury,  and  that  n  report  will  at  once  be  arnt 
to  the  company  who  will  lake  immediate,  proper  action  thereon. 

Third. — Forward  accident  report  to  the  company  u»  under  "A" — 3. 


strrioN   5. 


Inspection 


All  classes  of  material  called  for  undrr 
ilirse  specifications  shall  be  subject  to  inspec- 
lion  by  an  authorized  inspector,  duly  appoint- 
<d  by  thr  company.  The  company  shall  havr 
lilKTlv  to  srii-ct  as  the  place  of  insprction, 
either  the  point  of  manufacture  or  shipment, 
ui  thr  point  of  .Uliviry  specified  by  the  company  of  each  class  of  goods.  A 
icasoiiable  luimlKi,  or  amount  of  samples  of  each  kind  of  goods  herein  called 
for,  shall  be  supplied  to  the  inspector  for  the  purpose  of  making  such  examina- 
tions as  are  herein  called  for.  Any  and  all  material  which  does  not  entirely 
fulfill  Ihc  reiiuircmcnts  of  the  specifications,  all  and  singular,  shall  be  rcjcct.d 
by  the  inspector.  If  any  Roods  shall  be  rejected  which  the  company  elects  to 
inspect  at  the  point  of  delivery,  the  company  shall  notify  the  vendor  as  soon 
as  the  inspector  completes  the  examination  thereof,  and,  as  soon  as  the  notifica- 
tion is  sent  of  the  rejection  of  any  goods,  the  vendor  shall  remove  the  same,  and 
after  such  notification  the  company  shall  be  no  longer  responsible  in  any  way, 
shape  or  manner  for  the  care  or  preservation  of  such  rejected  articles,  and  the 
vendor  shall,  under  no  circumstances,  institute  against  the  company  any  claim  for 
injury  or   damage  to   such   goods. 

SECTION     6. 


Ship 


6 
ments 


Each  of  the  various  kinds  of  goods  herein 
specified  shall  be  properly  and  suitably 
packed  for  shipment  by  the  vendor.  The 
packing  shall  in  all  cases  be  such  as  is  ade- 
quate to  protect  and  guard  each  of  the  sev- 
eral  classes  of  goods  from  the  ordinary  con- 
tingencies of  transportation,  and  to  enable  them  to  be  delivered  to  the  com- 
pany in  proper  order  without  loss  or  damage,  or  injury  in  any  respect.  Each 
individual  package,  box  or  bale,  shall  be  properly  and  plainly  marked  with  the 
name  of  the  company,  the  destination  to  which  the  goods  are  to  be  forwarded, 
and  the  route  they  are  to  pursue,  together  with  a  statement  and  description  of 
the  kind  of  article,  and  number  of  pieces  which  each  package  U  to  contain.  The 
vendor  in  all  cases  shall  properly  deliver  the  goods  to  the  transportation  com- 
pany by  which  they  are  to  be  forwarded,  and  shall  take  the  customary  freight 
receipt  and  bill  of  lading,  and  shall  forward  to  the  company  suitable  evidence 
of  proper  shipment.  In  all  cases  the  responsibility  of  the  company  for  goods 
shall  not  commence  until  after  the  company  shall  have  received  them  from  thf 
transportation  company  in  good  order,  and  in  no  case  shall  any  vendor  advance 
any  claim  for  damages  against  the  company  until  the  company  shall  have  re- 
ceived in  good  order  the  goods  in  question  from  the  transportation  company. 

SECTION    7. 


General     Qualifica- 
tions  of   Iron 
and  Steel 


All  articles  made  of  iron  or  steel  under 
these  specifications,  except  wire,  shall  be  made 
of  a  first-class  quality  of  wrought  iron,  or 
preferably  of  mild  steel.  The  quality  of  the 
metal  used  shall  in  all  cases  be  equal  to  that 
employed  in  bridge  or  structural  iron  work. 
All  wrought  iron  shall  have  a  tensil  strength 
of  not  less  than  fifty  thousand  pounds  per  square  inch  of  area,  an  elastic  limit 
of  not  less  than  twenty-five  thousand  pounds  per  square  inch,  shall  elongate 
not  less  than  15  per  cent  in  a  test  piece  of  eight  inches  in  length,  and  shall 
have  a  reduction  in  area  of  not  less  than  25  per  cent.  All  mild  steel  shall  have 
an  ultimate  strength  of  not  less  than  fifty-five  thousand  pounds  per  square  inch, 
an  elastic  limit  of  not  less  than  thirty-two  thousand  pounds  per  square  inch, 
an  elongation  of  not  less  than  28  per  cent  in  eight  inches,  and  a  reduction  of 
area  of  not  less  than  45   per  cent. 

The  fracture  of  wrought  iron  test  pieces  shall  be  fibrous,  with  not  over  25 
per  cent  of  white  or  granular  spots.  The  fracture  of  mild  steel  shall  be  cup 
shaped  and  silky,  and  absolutely  homogeneous  in  texture.  All  pieces  of  wrought 
iron  or  steel  shall  be  capable  of  being  bent,  cold  180  degrees,  around  a  mandrel 
having  a  diameter  not  to  exceed  their  least  thickness. 

SF.CTIO.N    8. 


-All  iron  and  steel  used  in  building  open 
wire  lines  shall  be  galvanized,  unless  dis- 
tinctly specified  to  the  contrary,  and  all  gal- 
vanizing for  each  specific  case,  shall  be  done 
in  such  a  manner  as  to  stand  the  following 
test: 


I  loni  rurli  alilpiiiriit  of  ruch  kind  ul  uooda,  thr  iiiaprclor  •hall  arlrcl  auch  ■ 
iraaoiiable  iiuiiiIkt  of  aaiiiplra  a*  ahall,  in  hia  jiidginrnt,  fairly  repirnriit  the 
I'unaiunniriil  in  i|tir>lioii.  Kueh  aumple  ahall  l>r  imniriurd  in  a  aaturatnl  aolu- 
lion  of  aulphale  of  copper  for  our  niiiiiilr.  At  thr  rxpiiation  of  Ihia  niinuir  it 
>liiill  Ik-  rriiiovrd  ami  wiped  dry.  Tliia  procrat  ahall  br  irpratrd  four  liinea.  If 
ultrr  Ihe  fourth  inininaioii  uiid  wipiuK  any  drpoait  of  ropprr  can  br  fmiiid  upon 
the  aanipir,  or  if  any  ird  apula  can  be  drieclcd,  or  if  the  galvani/iiig  ahall  be 
arrii  lu  be  rorroded  and  removed,  it  ahall  be  conaidered  drfcclivr,  and  Ihe 
lliKidt  rrprrarnird  by  Ihia  aample  ahall  be  rejected.  All  galvanizing  ahall  be 
aiiioolh  and  clean.  'Ihrre  ahall  be  no  aiiprrfluoiia  aprlirr  or  drop*  of  zinc,  or 
roiiith  pliicra,  or  otlui  im|>ri  frctiona.  All  liidm,  ifroovra,  ircraara  and  thrrada 
ahall  be  entirely  clean  and  free  from  zinc,  and  ahull  be  fully  up  to  the  dimen- 
aiona  required  of  them,  and  in  all  caara  galvanizing  shall  be  ao  performed  that 
the  porta  inti  nded  to  fit  togillirr  can  l>r   rrndily  and  eaaily  aaaembled. 

!ii:cii<>s   9. 


Material    Specifica- 
tions 


'flic  bulk  111  malrrial  icqiiiH-d  lor  the  eon- 
^  I  met  ion  of  aerial  linca  ia  coinpriaed  within 
tlir  following  schedule : 


TAIII-E    I. 

.SCHEDULE  OF  OI'EN    WIRE   Ll.NE  MATERIAf.. 

Section   10 —  Poles. 

Section   11  —  Creosoted  Poles. 

Section  12 — Cuy  Stubs  and  Anchor  Log?. 

.Section    13^ — Wooden    Pole   Braces. 

Section   14 — Brackets. 

Section   15 — Cross  Arms. 

Section  16 — Pins. 

Section   17 — Insulators. 

Section   18 — Cross  Arm  Braces. 

Section   19 — Cross  Arm  Bolts. 

Section  20 — Carriage  Bolts. 

Section  21 — Fetter  Drive  Screws. 

Section  22 — Double  Arm  B<:lts. 

Section  23 — Pole  Steps. 

Section  24 — Pole  Rings. 

Section  25 — Pole   Protection   Stripi!. 

Section  26--Pok    Wheel    (luards. 

Section  27—  Guy  Rods. 

Section  28— Guy  Strands. 

Section  29 — Thimbles. 

Section  30 — Strand  Clamps. 

Section  31 — Rock   Eye-bolts. 

Section  32- — Staples. 

Section  33- — Fuses. 

Section  34 — Ground    Rods. 

Section  35^Connectors. 

Section  36 — Copper   Line  Wire. 

Section  37 — Iron  Line  Wire. 

Section  38— Bridle  Wire. 

Section  39 — Weather  Proof  W  ire. 

Section  40 — Tie  Wire. 

SECTION    10. 

,\11  poles  shall  be  of  the  best  quality  of  live 
ureen  limber,  free  from  rot,  sound  and  sub- 
stantial in  every  respect.  The  grain  of  every 
j^ole  shall  be  close  and  hard,  with  the  annular 
rings  closely  pitched,  and  the  heart  sound  and 
firm.  Every  pole  sliall  be  straight  and  well- 
grown,  free  from  all  objectionable  bends.  Each  pole  shall  contain  the  natural 
butt  of  the  tree,  squarely  ."^awn  with  no  trimming  to  reduce  size.  Poles  shall 
vary  in  length  by  increments  of  five  feet  from  twenty  to  seventy  feet,  and  shall 
have  an  approximately  uniformly  decreasing  cross  section  from  butt  to  top;  shall 
be  true  and  well-proportioned,  and  shall  be  cut  and  felled  between  the  first  of 
November  and  the  first  of  March.  From  each  pole  all  the  bark  and  soft  wood 
shall  be  carefully  removed,  all  knots  trimmed  closely  and  smoothly,  and  the 
butts  squared.  The  top  of  each  pole  shall  be  roofed  and  such  a  number  of 
grains  for  cross  arms  cut  in  each  pole  as  may  be  specifically  directed  for  the 
pole  in  question.  The  first  gain  shall  be  cut  ten  inches  from  the  top  of 
the  pole,  and  each  subsequent  gain  shall  be  24  in.  below  the  preceding  one. 
Each  gain  for  standard  cross  arms  shall  be  4',^  ins.  wide,  and  'A  in.  deep;  for 
light  cross  arms  the  gain  shall  be  3Ji  ins.  wide,  and  J^  in.  deep.  All  gains 
shall  be  cut  true  and  square  with  the  axis  of  the  pole,  smoothly  and  evenly,  in 
such  a  manner  that  all  cross  arms  shall  accurately  fit  the  gains,  and  shall  stand 
at  right  angles  with  the  pole  in  all  directions.  Each  gain  shall  be  bored 
with  two  Vi-.  in.  holes  for  two  J4  in.  bolts,  or  with  "/m  in.  hole  for  one 
^  in.  bolt,  as  may  be  directed.  If  two  bolts  are  specified,  the  boles 
shall  be  spaced  i  'A  ins.  on  each  side  of  the  center  of  the  gain.  If  one 
bolt  be  specified,  the  hole  shall  be  bored  directly  through  the  center  of  the 
pole,  all  holes  shall  be  at  right  angles  to  the  gain  and  at  the  axis  of  the  pole. 
The  general  appearance  of  all  poles  and  pole  tops  shall  be  as  in  Figs.  2  and  3. 
Each  pole  shall  be  sound,  strong,  and  free  from  objectionable  cracks,  rot  or 
other  defects,  and  shall  be  subject  to  inspection  either  at  the  point  of  shipment, 
or  at  the  point  of  delivery,  as  the  company  may  elect,  and  all  poles  which  do  not 
strictly  conform  to  all  requirements  of  the  specifications  shall  be  unqualifiedly 
rejected. 

The  sizes  and  dimensions  of  poles,  and  the  price  per  pole  of  various  dimen- 
sions, shall  be  in  accordance  with  Table  II. 
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TABLK    II. 
POLE  DATA, 
ce  in   inches. 


to  extend  to  the  proper  point  required  for  supporting  the  pole.  At  the  point 
at  which  the  brace  is  attached  the  pole  shall  not  be  mortised  more  than  three- 
fourths  of  an  inch,  but  the  brace  shall  be  trimmed  to  6t  the  pole.  Wherever 
crrosoted  poles  arc  used,  pole  braces  shall  be  creosoted;  if  untreated  they 
shall   be   tarred   as   specified    in    Section  11. 


16 
16 

'7'A 


::4 

^ 

100 

pounds 

2$ 

130 

pounds 

24 

-= 

1  .SO 

pounds 

i: 

-'OO 

pounds 

16 

250 

pounds 

27 

0 

MO 

pounds 

30 

u 

350 

pounds 

34 

.= 

^7$ 

pounds 

30 

27,S 

pounds 

.14 

a 

350 

pounds 

37 

= 

450 

pounds 

3- 

450 

pounds 

40 

ji 

600 

pounds 

40 

'- 

625 

pounds- 

43 

% 

Soo 

pounds 

43 

835 

pounds 

46 

H 

1,000 

pounds 

46 

1.035 

pounds 

50 

1,250 

pounds 

50 

1,300 

pounds 

54 

1,550 

pounds 

.S4 

2,000 

pounds 

58 

2,000 

pounds 

$« 

2,700 

pounds 

64 

SECTION     11. 

3.400 

pounds 

Co" 

200 

car 

'75 

car 

150 

car 
car 

1 10 

car 

100 

car 

100 

car 

100 

car 

100 

car 

100 

car 

80 

car 

120 
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cars 

1 10 
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cars 

100 

2 

cars 

90 
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cars 

82 

2 

cars 

60 
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cars 

40 

2 

cars 

25 

2 

cars 

30 

2 

cars 

25 

2 

cars 

20 

2 

cars 

20 

2 

cars 

15 

2 

cars 

12 

2 

cars 

Creosoted  Poles 


The  process  of  creosoting  poles  and  cross 
arms  shall  be  in  accordance  with  tlie  follow- 
ing requirements.  Prior  to  treating,  all  mill 
work  shall  be  done,  and  all  holes  bored,  so 
that  subsequent  to  the  completion  of  the 
preservative  process  there  shall  be  no  cutting 
of  timber.  Creosoting  shall  be  done  by  placing  the  lumber  to  be  treated  in  a 
closed  tank  and  steaming  it  with  steam  at  a  pressure  of  not  less  than  forty-five 
pounds  gauge,  for  a  period  of  not  less  than  four  hours.  At  the  end  of  the 
steaming  a  vacuum  of  not  less  than  twenty  inches  of  mercury  shall  be  applied 
to  the  tank,  and  all  drainage  from  the  timber  pumped  away.  The  vacuum 
shall  be  continued  so  long  as  there  is  any  sensible  discharge  of  sap  or  moisture 
from  the  timber.  Pure  dead  oil  of  tar  shall  be  then  pumped  into  the  tank,  and 
an  hydraulic  pressure  shall  be  applied  sufficient  to  force  into  the  timber  at  least 
twelve  pounds  of  oil  per  cubic  foot  of  timber  treated.  The  absorption  of  oil 
by  the  timber  shall  be  determined  by  measuring  the  total  quantity  of  oil  pumped 
into  the  tank,  and  comparing  this  with  the  known'  volume  of  the  timber  and 
the  known  volume  of  the  tank.  All  oil  used  shall  be  pure  dead  oil  of  tar,  and, 
if  required,  shall  be  subjected  to  a  cliemical  analysis,  and  shall  possess  the  fol- 
lowing characteristics:  It  shall  be  liquid  at  100°  Fahr.  It  shall  contain  at  least 
25  per  cent,  of  constituents  that  do  not  volatilize  at  a  temperature  of  600° 
Fahr.  It  shall  not  contain  over  5  per  cent,  of  tar  acids.  It  shall  contain  no 
admixture  of  any  substance  not  derived  from  the  distillation  of  coal  tar. 

After  the  process  of  creosoting  is  completed,  all  timber  shall  be  stacked  at 
least  six  inches  away  from  the  ground,  shall  be  so  piled  as  to  permit  a  free  cir- 
culation of  air  around  all  pieces,  and  shall  be  allowed  to  season  in  this  manner 
for  not  less  than  three   months  prior  to  being  used. 

Prior  to  setting,  the  butts  of  all  untreated  poles,  guy  stubs  and  anchor  logs 
shall  be  charred  and  tarred.  Each  pole  shall  be  placed  on  a  skid  and  slowly 
revolved  over  a  hot  fire  until  the  entire  butt,  to  about  one  foot  above  where 
the  ground  surface  will  intersect  the  pole,  is  thoroughly  charred.  While  hot  the 
butt  shall  be  thoroughly  painted  with  melted  first-class  coal  tar,  rubbed  into 
the  charging  with  a  stiff  brush. 

SECTION    12. 


12 

Guy  Stubs 

and 

Anchor  Logs 


The  timber  used  for  guy  stubs  and  anchor 
logs  shall  correspond  in  all  respects  with  the 
specifications  for  poles,  and  shall  be  creosoted 
whenever  creosoted  poles  are  employed.  An- 
chor logs  shall  not  be  less  than  twenty-five 
inches  in  circumference  at  the  smallest  point, 
and  shall  be  at  least  four  feet  in  length. 
Guy  stubs  shall  not  be  less  than  twenty  two  inches  in  circumference  at  the 
smallest  end,  and  of  such  a  length  as  shall  enable  the  stub  to  extend  six  feet 
into  the  earth,  and  at  the  same  time  support  the  top  of  the  guy  at  such  a 
point  as  may  be  required  above  the  ground.  Untreated  guy  stubs  and  anchor 
logs  shall  be  tarred  as  specified  in  Section  11. 

SECTION    13. 
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Wooden  Pole 
Braces 


The  timber  to  be  used  for  wood  pole  braces 
shall  fall  under  the  same  specifications  as 
given  for  poles.  No  pole  brace  shall  be  less 
than  eighteen  inches  in  circumference  at  the 
smallest  end,  and  of  such  length  as  may  enable 
the  brace  to  be  set  six  feet  in  the  ground,  and 
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Brackets 


SECTIO.S 


r.rackets  shall  be  of  two  kinds: 
"A" — Wood  Brackets. 
"IV — Iron  Brackets. 
"A'-^WOODEN  BRACKETS.  Wooden 
brackets  shall  be  of  the  general  form  and  di- 
mensions as  shown  in  Fig.  4.  They  shall  be 
made  of  the  best  quality  of  oak;  sound  and  perfect  in  every  respect;  fully  up 
to  the  dimensions  specified;  neatly  and  carefully  machined,  with  the  bolt  holes 
accurately  spaced,  carefully  bored  with  sharp  tools  and  with  the  insulator 
thread  perfectly  and  truly  cut,  and  a  good  fit  for  standard  telephone  insulators. 
"B"— IRON  BRACKETS.  Where  more  than  two  wires  are  to  be  placed  on 
one  pole,  an  iron  bracket  shall  be  used.  There  shall  be  two  styles  of  iron 
brackets,  namely,  two-pin  and  four-pin  brackets,  as  shown  in  Fig.  5.  The 
bracket  strip  shall  be  of  a  first-class  iiuality  of  flat-iron,  or  steel,  to  which  the 
pins  shall  be  solidly  and  substantially  attached,  as  shown,  and  the  pins  shall  in 
all  respects  correspond  to  the  specifications  for  wooden  pins — Section  16 — other- 
wise iron  brackets  shall  have  the  form  and  dimensions  of  Fig.  5. 

SECTION   13. 
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Cross  Arms 


Till 


liall  be   four  kinds  of  cross  arms: 

"A" — Standard  Arms. 

"B" — Light   Arms. 

'"C" — Alley  Arms. 

"D" — Cable  Arms. 
•A"— ST.\NDARD  CROSS  ARMS.  All 
cross  arms,  except  cable  arms,  shall  be  made  of  thoroughly  seasoned,  straight- 
grained  wood — either  Norway  pine  or  Southern  pine,  as  may  be  directed.  The  tim- 
ber used  shall  be  free  from  sap  wood,  and  from  any  knots  which  may  weaken  it. 
Every  arm  shall  be  solid,  sound  and  substantial,  free  from  bad  cracks,  dry  rot,  or 
any  other  imperfections  whatsoever,  shall  be  smoothly  and  accurately  milled,  with 
all  dimensions  full,  as  hereinafter  specified.  All  holes  shall  be  bored  of  the  sizes 
specified,  and  at  right  angles  to  the  respective  faces  of  the  cross  arms,  true  and 
straight,  and  with  sharp  tools  to  avoid  tearing  or  injuring  the  wood.  All  sides 
of  every  cross  arm  shall  be  straight  and  true,  and  at  right  angles  to  each  other, 
and  without  warp  or  wind.  Cross  arms  ordered  creosoted  shall  be  treated  as 
specifi'^d  in  Section  11.  In  case  cross  arms  are  not  treated,  each  arm  shall  be 
thoroughly  painted  with  a  brush,  and  given  two  coats  of  Prince's  metallic  paint, 
color  red.  mixed  in  the  ratio  of  two  pounds  of  dry  paint  to  one  gallon  of  linseed 
oil.  A  drawing  of  the  standard  ten  pin  cross  is  shown  in  Fig.  6.  The  dimen- 
sions for  standard  cross  arms,  containing  less  than  ten  pins,  shall  be  as  in 
Table  III. 

TABLE   IIL 

STANDARD  CROSS  ARMS. 


Finished   size,   3J4 


454 


*  Bored  for   1  ^   in.  or  1 54  in.  pins,  tw  o   3^ 
or  two   14  in.  bolts,  as  may  be  directed. 


arriage   bolts 
Pin    Spacing. 


3 

ft. 

4 

ft. 

S 

ft. 

6 

ft. 

6 

ft. 

8 

ft. 

8 

ft. 

8/. 

ft. 

0 

ft. 

0 

ft. 

0 

ft. 

4  in. 
4  in. 


4  in. 
3  in- 


16M   in. 


28  in. 

10 

lbs. 

16  in. 

14 

lbs. 

22  in. 

'7 

lbs. 

22  in. 

21 

lbs. 

16  in. 

21 

lbs. 

22  in. 

28 

lbs. 

16  in. 

28 

lbs. 

16  in. 

29  M 

lbs. 

22  in. 

35 

lbs. 

16  in. 

35 

lbs. 

16  in. 

35 

lbs. 

12  4  in.  gVi  in. 

"B"— LIGHT  CROSS  ARMS.  For  light  lines  or  those  which  are  to  be 
erected  in  particularly  protected  and  inexposcd  situations,  it  is  permissible  to 
use  a  slightly  lighter  arm.  The  dimensions  for  light  cross  arms  shall  bo  as  in 
Table   IV. 

"C" — ^ALLEY  CROSS  ARMS.  Where  pole  lines  are  erected  in  alleys,  a 
special  arm  is  required,  as  it  is  usually  impossible  to  center  the  arm  upon  the 
pole,  but  it  must  be  placed  as  shown  in  Fig.  7.  This  requires  that  the  square 
portion  of  the  arm,  fitting  the  gain,  shall  be  in  the  center  between  the  second  and 
third  pin  holes  from  the  end  of  the  arm;  that  the  holes  for  the  arm  braces  shall 
be  bored  between  the  first  and  second  pins,  and  the  fourth  and  fifth  pins,  and 
that  a  special  hole  »  ,„  in.  in  diameter,  for  a  vertical  brace,  shall  be  bored  be- 
tween the  seventh  and  eighth  pin  on  each  arm,  as  shown  in  Fig.  7.  In  other  re- 
spects the  dimensions  of  the  arm,  of  the  pin  holes,  and  bolt  holes,  shall  be  as 
already  specified  for  standard  arms.  Arms  for  terminal  poles  or  corners  and  all 
exposed  locations  shall  be  bored  for  i  Y^  in.  insulator  pins.  Cross  arms  to  be 
used  with  iron  pins  shall  have  all  pin  holes  bored  for  H  'n.  bolts,  driving  fit, 
but  in  all  other  respects  shall  have  the  same  dimensions  as  above  specified. 

"D"— CABLE  CROSS  ARMS.  The  cross  arms  for  supporting  aerial  cable 
shall  .be  made  of  angle  iron.     Each  arm  shall  be   fitted  to  receive   four  cables, 

•  Pin  holes  shall  be  a  driving  fit;  carriage  bolt  holes  Vi«  in.  diameter;   54  in. 

machine  bolt  holes  Vh  in.  diameter;   ^i  in.  machine  bolt  holes  "/i«  in.  diameter. 


Jl   tl^ 

'li^' 

,iit 

J  lU 

FIGS.    15    AND    16. —  BACK  A.VD  FRONT  CROSS    ARM. 
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and  shall  be  attached  to  the  pole  one  foot  below  the  lowest  open  wire  arm,  as 
shown  in  I-'ig.  8.  Cable  arms  shall  consist  of  a  piece  of  angle  iron,  weighing 
not  less  than  twelve  pounds  to  the  foot,  thirty-six  inches  in  length, — shown  in 
detail  in  Fig.  9.  The  angle  shall  have  a  "/i»  in.  hole  bored  in  the  center  there- 
of, for  the  purpose  of  attaching  the  same  to  the  pole.  On  either  side  of  the 
center,   respectively  at  eleven   inches  and   fifteen   inches  away   from   the  center, 

TABLE   IV. 

LIGHT  CROSS  ARMS. 

Finished  size,   2J4    '"■  x  lH  in.      (See  note  preceding  page.) 

Arms  bored  for   I'A   in.  pins,  two  i^  in.  carriage  bolts,  and  one  54  >n.  or  two  '/i 
in.  bolts,  as  may  be  directed. 


-Pin  Spacing- 


24 

in. 

30 

in. 

42 

m. 

62 

in. 

82 

m. 

102 

in. 

4 

ft. 

6 

ft. 

8 

ft. 

10 

ft. 

cJ3 

c 

6 

< 

18  in. 

5       lbs 

24  in. 

7       lbs 

0       in. 

16  in. 

g'A   lbs. 

0       in. 

16  in. 

14       lbs. 

0       in. 

16  in. 

18       lbs 

0       in. 

16  in. 

23'A  lbs. 

3       in. 

16  in. 

n       lbs. 

2'A  in. 

16  in. 

te'A  lbs. 

2|^i   in. 

16  in. 

22       lbs. 

0       in. 

14  m. 

27^   lbs. 

3  in. 

the  fixtures  for  supporting  the  aerial  cables  shall  be  placed,  which  shall  consist 
of  steel  Ubolts,  as  shown  in  F"ig.  10.  At  a  distance  oi  I'A  ins.  from  each  end 
of  the  cross  arm,  a  "/aa  in.  bole  shall  be  bored  for  the  purpose  of  attaching  the 
cross  arm  brace.  Each  cross  arm  shall  be  furnished  with  four  steel  U-bolts,  as 
shown  in  detail  in   Fig.    10. 

(Note. — For  additional  specifications  for  aerial  cable  lines  see  Specifications 
for  Aerial  Cables.) 

SECTION    16. 

There  shall  be  two  kinds  of  pins: 
I — Wooden    Pins. 
2 — Iron    Pins. 

I.— WOODEN  PINS. 
There  shall  be  three  kinds  of  wooden  pins, 
respectively   known   as    (A)    Line   Pines,    (B) 
Transportation  Pins,  and  (C)   Terminal  Pins. 

"A" — LINE  PINS.  The  general  form  and  dimensions  of  the  Line  Pin  is  as 
sliown  at  A — Fig  11.  The  shank  shall  be  four  inches  long,  and  have  an  average 
diameter  oi  1%  ins.,  being  1V32  ins.  under  the  shoulder,  and  1V32  ins.  at  the 
bottom  of  pin.  The  insulator  thread  shall  be  2j^  ins.  long,  i  in.  in  diameter 
at  bottom,  with  a  pitch  of  four  threads  per  inch,  and  shall  fit  a  standard  Pony 
insulator.  In  all  respects  the  Line  Pin  shall  correspond  to  the  dimensions  of 
Fig.    1 1 . 

"B"— TRANSPOSITION  PINS.  The  transposition  pin  shall  be  of  the 
form  and  have  the  dimensions  shown  in  Fig.  1 1 — B.  It  shall  differ  from  the 
Line  Pin  only  in  having  the  insulator  thread  3%  ins.  long  instead  of  2j/^  ins. 

"C"— TERMINAL  PINS.  The  Terminal  Pin  shall  be  of  the  form  and  have 
the  dimensions  shown  in  Fig.  11 — C.  It  shall  differ  from  the  line  pin  only  in  the 
■diameter  of  the  shank,  which  shall  be  I'Vaz  ins.  under  the  shoulder,  I'Vas  ins. 
at  the  bottom  of  the  pin,  and  average  i  J/$  ins.  In  particularly  exposed  locations 
the  shank  of  Terminal  Pins  shall  be  supplied  with  an  iron  bolt,  nut  and  washer, 
as  shown  in  Fig.  12.  This  bolt  shall  be  %  in.  in  diameter,  lA  ins.  long  out- 
side the  pin  shank,  and  shall  be  secured  in  the  shank  firmly  and  solidly. 
The  thread  of  the  bolt  and  the  nut  shall  be  U.  S.  standard.  The  washer 
shall  be  J^s  in.  thick,  3  ins.  in  diameter,  and  closely  fit  the  bolt.  All  pins 
shall  be  made  of  the  very  best  quality  of  thoroughly  seasoned  locust  wood, 
sound,  clear,  free  from  knots  and  sap  wood,  subsequently  boiled  in  paraffin  or 
oil.  All  pins  shall  be  cut  of  exactly  the  dimensions  spccifieu  in  Fig.  1 1  in  all 
respects.  They  shall  be  solid,  substantial,  free  from  all  cracks,  shakes,  soft 
wood  or  other  defects,  and  shall  be  machined  with  sharp  tools,  smooth  and  fully 
■up  to  all  the  dimensions  specified. 

2. — IRON  PINS.  The  general  style  and  method  of  making  iron  pins  is 
shown  in  Figs.  13 — "A"  and  "B".  Each  pin  shall  consist  of  an  iron  or  steel  bolt, 
not  less  than  54  in.  in  diameter,  supplied  with  a  U.  S.  standard  thread,  nut  and 
washer.  The  thread  shall  be  at  least  i  J4  ins.  long.  The  bolt  shall  be  securely 
fastened  into  a  cap,  made  of  locust  wood,  which  in  all  respects  shall  conform 
to  all  the  requirements  and  match  all  the  dimensions,  specified  in  "A"  and  "B'* 
of  this  section,  for  wooden  pins.  There  shall  be  two  sizes  of  wood  caps — one 
with  an  insulator  thread  2'/^  ins.  long,  to  correspond  to  the  line  pin,  and  one 
3%  ins.  long,  to  correspond  to  the  transposition  pin.  The  distance  between  the 
shoulder  of  the  iron  pin,  and  the  inner  face  of  the  washer,  when  the  nut  is  so 
screwed  on  the  bolt  as  to  allow  two  full  threads  to  project  outside  of  the  nut. 
shall  not  be  less  than  4  ins. 

SECTION     17. 


used  where  transpositions  are  to  be  made.  There  are  four  varieties  of  transpo- 
sition insulators  on  the  market,  either  one  of  which  will  answer  the  purpose, 
and  are  illustrated  in  Figs.  I4^C,  D,  E  and  F,  standing  in  the  same  order  of 
excellency.  At  G  a  section,  with  dimensions  of  F,  is  given,  and  that  portion  of 
all  transposition  insulators  which  receives  the  pin  shall  have  the  dimensions 
of  Fig.  14 — G.  AH  insulators  shall  be  made  of  standard  white  or  green  glass — 
which  shall  not  decompose  under  the  weather — carefully  and  accurately  finished 
with  smooth  surfaces,  free  from  cracks,  seams,  flaws,  sand  spots,  flat 
places,  or  any  other  imperfections  whatsoever.  They  shall  be  moulded  full  and 
true,  and  shall  show  a  minimum  die-seam.  .  Screw  threads  shall  be  carefully  and 
accurately  moulded,  and  shall  be  free  from  fins  or  sharp  edges,  and  shall  ac- 
curately fit  the  threads  of  the  standard  pins. 

2.— PORCELAIN  INSULATORS.  Insulators  may  be  made  of  porcelain, 
the  porcelain  line  Pony  being  shown  at  Fig.  14 — H.  Porcelain  is  somewhat 
stronger  than  glass,  is  a  little  less  likely  to  crack  in  handling,  and  has  some- 
what better  insulating  characteristics,  so  is  preferable  on  these  accounts.  The 
porcelain  insulators  shall  be  made  of  a  first-class  <iua!ity  of  highly  glazed,  brown 
porcelain,  and  shall  in  all  respects  possess  all  of  the  characteristics  specified  for 
glass  insulators.  Porcelain  insulators  shall  be  fully  and  thoroughly  glazed;  and 
hard  burnt,  and  the  enamel  shall  show  no  cracks,  and  shall  be  insoluble  in  any  of 
the   mineral   acids. 
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Cross   Arm   Braces 


There    shall   be    three    kinds    of   cross    arm 
braces,  made  of  iron  or  mild  steel: 
"A" — I'Vont   Braces. 
"B" — Rear    Braces. 
"C" — Alley   Arm   Braces. 
"A" — Front     Braces.       Front     Braces     are 
those  which  shall  be  placed  on  the  same  side  of  the  pole  as  the  cross  arm.     Front 
braces  are  shown   in   Fig.    15.     They  shall   be   made   of  flat  iron,   28   ins.   long, 
1  !4  ins.  wide,  J4  in.  thick,  and  shall  have  one  'V32  in.  hole  drilled  i  in.  from  one 
end,  and  one  hole  'V32  in.,  drilled  i  in.  from  the  other  end. 

Braces  for  cable  arms  shall  have  belt  hoks  drilled  'V32  in.  in  diameter. 
"B" — Rear  Braces.  Rear  braces  are  those  which  shall  be  placed  on  the  op- 
posite side  of  the  pole  from  the  cross  arm.  Rear  braces  are  shown  in  Fig.  16. 
They  shall  be  made  of  flat  iron,  1 J4  ins.  wide,  'A  i"-  thick,  29  J4  ins.  long,  and 
shall  have  one  hole  "/sj  in.,  drilled  i  in.  from  one  end,  and  one  hole  "Aa  in., 
drilled  i  in.  from  the  other  end.  Each  rear  brace  shall  have  an  offset,  as  shown 
in  Fig.  16. 

"C" — Alley  Arm  Braces. 

I. — Vertical  Brace.  The  vertical  alley  arm  brace  is  shown  in  Fig.  17 — A. 
It  shall  consist  of  a  piece  of  2A  in.  x  iA  in.  angle,  weighing  2A  lbs.  per  foot. 
One  inch  from  each  end  of  the  brace  a  hole  'V32  in.  in  diameter  shall  be  drilled. 
The  length  of  this  brace  will  depend  on  the  number  of  cross  arms  for  which  it  is 
to  be  used,  and  an  allowance  of  24  ins.  in  length  for  each  arm  shall  be 
made,  and  for  each  arm  one  hole  "/32  in.  shall  be  drilled,  as  shown. 

2. — Diagonal  Alley  Arm  Brace.  The  diagonal  alley  arm  brace.  Fig.  17 — B, 
shall  be  38  ins.  long  over  all,  and  shall  be  made  of  a  piece  of  2A  in.  x  2'A  in. 
angle,  2  A  lbs.  per  foot.  For  a  space  of  4  ins.  on  each  end,  the  flange  of  the 
angle  shall  be  removed.  One  inch  from  one  end  a  hole  "/32  in.  in  diameter  shall 
be  drilled,  and  one  inch  from  the  other  end  a  hole  'V32  in.  in  diameter. 

SECTION    19. 
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Cross  Arm  Bolts 


Cross  arm  bolts  shall  be  of  steel,  and  sup- 
plied in  two  sizes,  'A  in.  and  ^  in.  in  diam- 
eter, and  of  each  size  there  shall  be  five 
lengths  of  bolts,  measured  under  the  head, 
respectively,  12  ins.,  13  ins.,  15  ins.,  18  ins. 
and  20  ins.  long.  Each  bolt  shall  have  a 
thread  4  ins.  long,  cut  on  its  end,  supplied  with  a  nut  and  square  washer.  All 
threads  and  nuts  shall  be  U.  S.  standard.  Fig.  18  shows  the  details  of  the 
54  in.  bolt  and  washer.  The  'A  in.  bolt  and  washer  shall  be  the  same  in  all  re- 
spects, except  that  the  diameter  of  the  bolt  shall  be  A  in.,  and  that  of  the  hole  in 
the  washer  ^V32- 

SECTION    20. 
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Carriage  Bolts 


.'Ml  carriage  bolts  shall  be  standard  trade 
iron  carriage  bolts,  -H  in.  in  diameter,  4'A 
ins.  long  under  head,  and  having  a  nut  and 
washer  as  shown  in   Fig.   19. 


SECTION    21. 


21 

Fetter  Drive 

Screws 
or  Lag  Bolts 


All  fetter  drive  screws  shall  be  standard 
trade  fetter  bolts,  made  of  iron,  5^  in.  in 
diameter,  and  s  ins.  long  over  all.  They 
shall  correspond  to  the  dimensions  of  Fig.  20. 
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Insulators 


1 -GLASS  INSULATORS.  Insulators 
shall  be  of  two  kinds:  "A" — Line  Insulators, 
"B" — Transposition    Insulators. 

"A" — Line      Insulators.        Line     insulators 
shall    be    used    for    ordinary    line    work,    and 
shall  be  of  the  type  known   the  trade  as  the 
"Standard   Pony''   insulator.      The  general    form  of  the   Pony   Insulator   is  illus- 
trated in  Fig.   14 — A,  and  a  section  and  dimensions  are  given  in  Fig.   14 — B. 


Double  Arm  Bolts 


SECTION    22. 

Double  arm  bolts  shall  be  made  of  'A  in. 
steel  rod.  There  shall  be  four  sizes,  respec- 
tively, 17  ins.,  20  ins.,  23  ins.  and  26  ins. 
over  all.  On  each  end  of  each  bolt  a  U.  S. 
standard  thread  shall  be  cut  for  12  ins.  Each 
bolt  shall  be  supplied  with   four  U.   S.  stand- 


"B" — Transposition    Insulators.     The    transposition    insulators    shall    only    be        ard  nuts,  threaded  to  fit  the  bolt,  and  four  steel  washers,   %   in.  thick,  and  2^^^ 
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ins.  square,  each  drilled  with  one  "/ss  >"•  hole  in  the  center.  The  double  arm 
bolt  is  shown  in  Fig.  21,  and  each  bolt  shall  be  shipped  assembled  in  accordance 
therewith. 

SECTION    23. 


23 

Pole  Steps 


24 
Pole  Rings 


25 

Pole   Protection 

Strips 


26 
Wheel  Guards 


Pole  steps  shall  be  of  steel,  as  shown  in 
Fig.  22,  ^  in.  diameter,  10  ins.  long  over  all, 
turned  up  for  i^ins.  at  the  end,  and  pro- 
vided with  a  lag  bolt  thread  for  3  ins.  on  the 
end. 

SF.CTION   24. 

Pole  rings  shall  be  of  iron  or  mild  steel. 
They  shall  be  24  ins.  in  circumference  inside, 
I  in.  wide,  \i  in.  thick,  made  of  Yt  in.  by  i  in. 
bar,  and  otherwise  according  to  Fig.  23. 


SECTION   25. 

Protection  strips  are  shown  in  Fig.  24,  and 
shall  be  made  of  sheet  iron  or  steel,  not  less 
than  18  B.  &  S.  gauge,  2  ins,  wide,  by  24  ins. 
long,  and  shall  be  punched  with  fourteen 
holes  for  tenpenny  wire  nails.  All  strips 
shall  be  concaved  longitudinally  to  approxi- 
mately fit  the  pole. 

SECTION    26. 

Wheel  guards  are  shown  in  Fig.  25.  They 
shall  be  made  of  Vjj  in.  iron  or  steel  plate, 
of  two  sizes,  respectively,  15  ins.  x  18  ins., 
and  18  ins.  x  20  ins.,  and  shall  be  bent  to  a 
radius  of  7  ins.  Each  plate  shall  be  punched 
with  fourteen  holes,  %  in.  in  diameter,  or  for 
twentypenny   nails. 

SECTION   27. 


27 

Guy  Rods 


Guy  rods  shall  be  made  of  wrought  iron  or 
mild  steel.  They  shall  be  5^  in.  in  diameter, 
18  ins.  to  60  ins.  by  increments  of  6 
ins.  long  over  all,  furnished  with  an  eye 
welded  at  one  end,  and  a  U.  S.  standard 
thread,  and  nut  at  the  other  end,  and  shall 
he   of   the   dimensions   and   according   to   Fig. 

26 — A.     Each  guy  rod  shall  be  supplied  with  one  iron  washer  of  the  style  and 

dimensions  shown  by  Fig.  26 — B. 

SECTION    28. 


Guy 


28 
Strands 


All  guys,  from  the  end  of  the  guy  rod  to 
the  pole,  shall  be  made  of  a  first-class  quality 
of  wire  rope.  The  wire  used  in  making  guy 
strands  shall  be  the  best  quality  of  Bessemer 
or  Sieman-Martin  steel.  It  shall  be  uniform 
in  quality,  of  an  even  cylindrical  section, 
free  from  all  die  marks,  scales,  splits,  flaws  or  other  imperfections.  Each  wire 
shall  be  double  galvanized.  Every  strand  shall  contain  at  least  seven  wires,  and 
in  case  wires  are  spliced  the  tensil  strength  of  the  strand  shall  not  be  reduced 
thereby.     All  strands  shall  have  the  physical  characteristics  given  in  Table  5. 

TABLE  V. 
PROPERTIES  OF  GUY  STRANDS. 


Diameter 

in 

inches  of 

Wire. 

Strand 

.072 

'A 

.109 

V16 

.120 

^ 

.134 

'/.« 

.165 


Lay  in 
inches. 


3V2 

3M 


A'A 


SECTION     29. 


Ultimate  strength — lbs. 
Bessemer.  Sieman-Martin. 


2500 
420a 
5700 
7600 
9800 


3050 
4860 
6800 
7000 
II 000 


29 

Thimbles 


Thimbles  shall  be  made  of  wrought  iron  or 
mild  steel,  and  shall  correspond  in  all  re- 
spects to  the  form  and  dimensions  of  Fig.  27. 


SECTION  30. 


Strand  clamps  shall  be  of  two  sizes;  the 
two-bolt  and  three-bolt  clamp.  Two-bolt 
clamps  shall  be  used  for  Yi  in.  strands  only; 
three-bolt  clamps  for  all  strands  over  \i  in. 
The  general  appearance  of  strand  clamps  is 
shown   in   Fig.   28A  and   B,  detail  dimensions 

of   a   three-bolt   clamp   at   C,   to   which   all    three-bolt   clamps   shall   corresnond. 

Two-bolt  clamps  may  be  proportionately  smaller.     Tiie  c^amp  grooves  ••'an   aw 


30 

Strand  Clamps 


curately  match  the  strand  specified  in  Section  28.  All  clamps  shall  be  of  tht 
best  quality  of  malleable  iron  or  soft  steel  casting.  The  bolts  shall  be  special 
steel,  having  a  breaking  strength  of  not  less  than  80,000  pounds  per  square  inch. 
All  castings  shall  be  smooth,  fully  formed  and  carefully  finished. 


SECTION  31. 

Eye  bolts  for  rock  guying  shall  be  of  the- 
style,  dimensions  and  construction,  as  shown 
in  Fig.  29.  The  sides  shall  be  made  of  the 
best  quality  of  commercial  wrought  iron  or 
mild  steel.  Bolts  shall  be  steel  and  shall 
have  a  breaking  strength  of  not  less  than 
Bolts  for  rock  guying  shall  be  made  accurately 


31 

Rock  Eye  Bolts 


70,000  pounds  per  square  inch 
to  the  dimensions  shown,  shall  be  carefully  finished  and  shall  correspond  to  all 
dimensions  given.  Rock  eye  bolts  shall  be  assembled  and  wired  together  in 
sets,  and  then  shipped  either  in  boxes,  barrels  or  bags. 

SECTION    32. 


Staples  shall  be  made  of  galvanized  wire, 
approximately  No.  6  B.  W.  G.  They  shall 
be  2^8  ins.,  and  otherwise  of  the  style  and 
dimensions  as  shown  in  Fig.  30.  All  staple* 
shall  be  galvanized,  and  shall  be  packed  and 
shipped  in  boxes. 

SECTION    33. 


Line  fuses  shall  be  of  the  general  style 
shown  in  F'ig.  31.  Clamps  shall  be  capable  of 
being  attached  to  any  wire  between  Nos.  5 
and  12  B.  &  S..  as  shall  be  specified.  Fuses 
shall  blow  at  three,  five  or  seven  amperes, 
as  may  be  specified  in  each  case,  and  each 
fuse  shall  be  plainly  marked  with  its  capacity.  The  fuse  gap  shall  be  not  less 
than  3  ins.  The  fuse  case  shall  be  of  waterproof  material,  and  each  terminal  pro- 
vided with  lock  nuts. 


SECTION    34. 

Ground  rods  shall  consist  of  Y2  in.  steel 
or  iron  rods,  6  ins.  long.  Each  rod  shall  have 
one  end  drawn  to  a  point,  and  the  other  cut 
suqare.  One  inch  (i  in.)  from  end  that  is 
squared,  a  V19  in.  hole  shall  be  drilled  through 
the  rod  perpendicular  to   its  axia> 

SECTION  35. 

Connectors  shall  be  made  of  copper,  and 
designed  according  to  Fig.  32.  Each  con- 
nector shall  be  not  less  than  i  Yi  ins.  long,  and 
provided  with  two  bolts,  each  not  less  than 
\'i  in.  in  diameter.  Each  bolt  shall  have  a 
lock  nut  or  other  approved  method  of  secur- 


34 
Ground  Rods 


35 
Connectors 


ing  the  nut.     Connectors  shall  be  designed  for  wire  from  No.  5  to  12  B.  &  S. 


SECTION    36. 


36 

Copper  Line  Wire 


All  copper  line  wire  shall  be  hard  drawn. 
It  shall  be  cylindrical  in  section,  uniform  in 
quality,  with  smooth  surface,  free  from  all  die 
marks,  scales,  splints,  flaws,  fractory  joints 
or  other  imperfections  of  whatsoever  nature. 
The  inspection  of  all  wire  shall  be  done  at 
the  factory  of  the  manufacturer,  who  shall  at  all  times  afford  the  authorized  in- 
spector of  the  company  full  and  free  access  to  all  processes  of  manufacture 
through  which  the  wire,  to  be  delivered  under  these  specifications,  shall  pass. 
The  manufacturer  shall  also  provide  adequate  testing  machines  for  making  any 
and  all  of  the  mcchancial  tests  hereinafter  provided.  The  inspector  shall  have 
the  privilege  of  inspecting  all  of  raw  material  from  which  the  wire  is  made. 
The  inspector  shall  cut  a  sufiicient  length  from  each  end  of  each  coil  of  wire  to 
make  all  of  the  mechanical  tests  hereinafter  specified.  Each  coil  of  wire  shall 
be  drawn  from  one  bar  in  one  continuous  length,  and  shall  be  free  from  all 
joints  or  splices.  The  diameter  of  the  eye  of  each  coil  shall  not  be  less  than 
20  ins.  or  more  than  22  ins.  When  shipped,  each  coil  shall  be  bound  with  four 
lashings  of  twine,  and  shall  be  so  protected  by  burlap  that  there  may  be  no 
danger  of  mechanical  injury  during  transportation.  Each  coil  shall  be  plainly  and' 
indelibly  marked  by  two  tags,  one  of  which  shall  be  attached  inside  of  the 
burlap,  and  the  other  on  the  outside.  These  tags  shall  state  the  weight  and 
length  of  the  coil  in  question.  The  mechanical  and  electrical  properties  of  hard 
drawn  copper  wire  shall  be  as  in  Table  VI: 

All  samples  of  hard  drawn  copper  shall  elongate  not  less  than  i  per  cent,  or 
more  than  2  per  cent,  in  test  pieces  five  feet  long.  Samples  of  No.  5  hard  drawn 
copper  wire,  6  ins.  in  length,  when  tested  for  torsion,  shall  show  not  less  than 
twenty  twists  in  a  length  of  6  ins.  Each  successive  smaller  gauge  shall  show  at 
least  five  additional  twists. 

All  wire  shall  be  full  in  section,  and  shall  not  vary  more  than  .001  in.  on 
either  side  of  the  diameters  specified  in  Table  VI.,  and  the  weights  per  mile  of 
wire  shall  not  vary  more  than  ^Yi  per  cent,  on  either  side  of  the  weights  speci- 
fied in  Table  VI.  The  conductivity  of  all  wire  shall  be  at  least  97  per  cent, 
of  Matthieson's  standard. 
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SECTION  37. 

37. 
Galvanized 
Iron  Wire 


Iron  wire  shall  in  all  qualifications,  re- 
garding size,  finish  method  of  manufacture, 
inspection,  etc.,  correspond  to  the  specifica- 
tions in  Section  36,  given  for  copper  wire. 
There  shall  he  three  kinds  of  iron  wire,  re- 
spectively  known  as    E.R..    B.U.H.   and    .Steel. 

The  properties  of  the  various  kinds  of  wire  are  given  in  Table  VII. 
Samples  of  iron  wire  shall  elongate  not  less  than   15  per  cent,  in  lengths  of 

one   foot,  and  when  tested   for  torsion   there  shall  be   at  least  fifteen  twists  in 

pieces  6   ins.    long.     All    wire   shall  be   thoroughly   and  carefully   annealed   and 

double  galvanized. 


TABLE  VII. 
PROPERTIKS    OF    GALVANIZED    IRON  WIRE. 


Weights,   lb.,  per    Rrcaking  strengths,  lbs. 


Resistance  per  mile 
in  ohms. 


E 

1 

§ 

g 

c 

u 

u5 

C3 

ijri 

2 

284 

212 

1 121 

3363 

6335 

4-19 

4.91 

5-8 

3 

259 

177 

932 

2796 

5268 

5-04 

5-9 

6.97 

4 

238 

149 

787 

2361 

4449 

5-97 

6-99 

8.26 

5 

220 

127 

673 

2019 

3801 

6-99 

8.18 

9.66 

6 

203 

109 

573 

1719 

3237 

8.21 

9.6 

"•35 

7 

18a 

85 

450 

1350 

2545 

10.44 

12.21 

14-43 

S 

165 

72 

3-8 

1134 

2138 

12.42 

14-53 

17.18 

9 

148 

58 

305 

91S 

1720 

15-44 

18.06 

21.35 

0 

134 

47 

250 

750 

1410 

18.83 

22.04 

26.04 

1 

120 

38 

200 

600 

I131 

23.48 

27.48 

32.47 

2 

109 

31 

165 

495 

933 

28.46 

33-3 

39-36 

1 

95 

24 

125 

375 

709 

37.47 

43-85 

51.82 

4 

83 

18 

96 
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541 
38. 

49.08 

57-44 

67-88 

38 

Bridle  Wire 


Bridle  wire  shall  be  of  No.  19  B.  &  S. 
gauge  (36  mils  in  diameter),  copper,  insulated 
with  okonite.  The  wire  shall  be  first  tinned, 
and  then  thoroughly  and  uniformly  covered 
with  rubber  compound  to  a  thickness  of  Vm 
in.  The  composition  shall  be  homogeneous 
in  composition,  and  shall  be  evenly  applied  to  a  uniform  tliickness,  and  con- 
centrically with  the  wire,  and  shall  have  the  following  electrical  properties: 
After  forty-eight  hours  immersion  in  water  at  a  temperature  of  60°  Fahr.,  all 
wire  shall  show  an  insulation  resistance  of  not  less  than  250  megohms  per 
mile,  when  tested  with  the  negative  pole  of  a  100  volts  battery  to  the  wire, 
after  an  electrification  of  one  minute.  The  dielectric  strength  of  the  insulation 
shall  be  tested  by  immersing  a  sample  of  the  insulated  wire  in  water  for 
seventy-two  hours,  and  then  placing  it  in  a  condvicting  liquid  in  a  metal  trough. 
All  wire  shall  under  these  conditions  be  capable  of  withstanding  an  alternating 
current  of  18,000  volts  with  a  frequency  of  133  per  second,  applied  to  the  test 
sample  for  five  minutes. 


to    .If 


Wralhcr-proof  wire  (hall  l>e  made  of  tbur- 
uuulily  tinned  copper  wire,  intulaird  with 
ilirrr  M-paratr,  cluKlywovcii  hraiili  of  cot 
liMi.  Kuch  braidinK,  a*  applied,  »hall  he  com 
plrlrly  aaluratrd  with  a  dcniie  nmiature-ir 
prlliint  cumpuiinil,  applied  in  aiuh  o  manner 
r  from  tlir  collun  any  moisture  containrd.  The  lliickneit  of  the  fin- 
hiliun  nliull  not  lie  Ima  than  Via  in.,  and  the  nurfacc  ahall  be  hard  and 


39 

Weather  Proof 

Wire 


i»hed  ini> 

■mooth.  The  coverinn  »hall  reloin  ill  elaaticily  at  a  lemiwralure  of  ten  drgreea 

below  zero,  Fahrenheit  ,and  nhalt  not  drip  at  any  temperature  below  180  degreck 

l-ahr. 

•(CTION   40. 


40 

Tie  Wire 


Size  of  Line  Wire. 
.080 
.104 
.165 


41 

Construction 
Specifications 


Tie  wirm  ahull  Ik-  of  name  »ize  and  material 
an  the  line  wire*  they  arc  to  oecure,  and  iihall 
be  made  of  wire  that  it  carefully  annealed, 
and  is  a*  loft  a>  poisihlc.  The  IcnKlh  iif  the 
wire  shall  be  as  follows: 

Length  of  the   Wire.    Ins. 


SKCTION    41. 

For  the  purpose  of  description,  it  is  con- 
venient to  subdivide  the  work  of  building 
open    wire    lines   into   the    following   sections: 


Section   42-    Location   of   I'olcs: 

A — Country  Lines. 

B— City  Lines. 
Section  43— Distribution  of  Poles. 
Section  44 — Fitting  of  Poles: 

A — Gaining  and  Roofing. 

B — Stepping. 

C — Ringing. 

D — Protecting. 

E — Lightning   Rods. 
Section  45 — Setting  Poles: 

A — Foundations. 

B — Erection. 
Section  46 — Cross  Arming: 

A — Straight    Line    Work — Single    Bracing. 

B—  Straight   Line  Work — Double  Bracing. 

C — Double  Arming. 

D — Alley  Arms. 

E — Cable  Arms. 
Section  47 — Setting  of  Pins. 
Section  48 — Painting. 
Section  49 — Guying. 
Section   50 — Bracing. 

Section  51 — Curves  and  Corners.  _ 

Section  52 — liighway  Crossings. 
Section  53 — Erection  of  Wire. 
Section  54 — Tension  of  Wire. 
Section  55 — Location  of  Wire  on  Pins. 
Section  56 — Tying  of  Wire. 
Section  57-^Wire  Joints. 
Section  58 — Dead  Ending. 
Section   59 — Transposition. 
Section  60 — Distribution. 
Section  61 — Protection. 
Section  62 — Prevention  of  Ilumininfe. 
Section  63 — House  Top  Line: 

A— Right  of  Way. 

B — Construction : 

I — Connection  to  Main  Wire  Plant. 
2 — Fixtures  and  Circuits. 


42 

Location  of  Poles 


■'A'  —COUXTRY  LIXES.  Prior  to  the 
commencement  of  actual  work,  all  pole  loca- 
tions shall  be  fixed  by  measuring  off  the 
proper  distances  along  the  route  selected,  to 
be  in  all  cases  within  the  limits  granted  in  the 
rights  of  way  contracts.  At  the  points  thus 
indicated  stakes  shall  be  set  to  mark  the  location  of  poles;  in  ordinary  level 
country  poles  shall  be  set  at  uniformly  equal  distances  of  130  ft.,  or  in  other 
words,  there  shall  be  forty  poles  per  mile  of  line.  Stakes  shall  be  planted  ir- 
respective of  obstacles,  and  poles  set  as  near  each  stake  as  possible.  Wherever 
guying  or  bracing  is  necessary,  a  stake  shall  be  planted,  indicating  the  location 
of  the  guy  or  brace,  which  shall  be  carefully  arranged  in  such  a  manner  as  to 
completely  absorb  the  horizontal  stresses  inflicted  upon  the  poles  by  the  circuits. 
On  curves,  at  corners  and  other  exposed  locations,  such  a  number  of  poles  shall 
be  placed  as  is  necessary  to  secure  proper  strength,  and  the  best  alignment  of  the 
work.  Heavy  lines  of  seven  to  ten  arms  need  more  poles  than  light  ones  of  two 
or  three  arms,  and  city  lines  must  have  more  than  country  lines.  It  is  rarely 
necessary  to  set  poles  closer  together  than  100  ft.,  and  seldom  expedient  to  build 
spans  of  more  than  150  ft.     These  are  the  limits  for  good  regular  work,  but  as  it 
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Is  impossible  to  specify  the  arrangement  of  poles  to  meet  all  contingencies,  the 
design  and  location  of  the  various  portions  within  the  above  limits  shall  be  left 
to  the  discretion  of  the  foreman.  If  special  obstacles  arise,  a  careful  sketch  show- 
ing all  the  details  (with  dimensions)  of  the  portion  of  the  route  in  question, 
shall  be  submitted  to  the  manager  with  request  for  instructions. 

In  lines  constructed  along  railway  rights  of  way,  no  poles  shall  be  set  at  a  dis- 
tance of  Icj^s  than  twelve  feet  from  the  edge  of  the  nearest  rail,  unless  the  lowest 
cross  arm  that  the  line  shall  ever  carry  shall  be  more  than  twenty-two  feet 
from  the  top  of  the  rail.  In  such  cases,  with  the  consent  of  the  railway  com- 
pany, the  pole  may  be  set  to  within  seven  feet  of  the  edge  of  the  rail.  Along 
all  railway  rights  of  way  all  wires,  cables,  strands  or  other  fixtures  shall  be 
placed  so  that  the  lowest  portion  of  the  line  shall  be  at  least  twenty-two  feet 
from  the  top  of  the  rail. 

I'oks  shall  be  located  upon  the  edge  of  the  highway  in  such  a  manner  as  to 
interfere  with  its  use  as  little  as  possible.  Whenever  any  portion  of  the  line  is 
vertically  over  any  road  or  highway,  all  wires,  strands,  fixtures  or  cables  shall 
be  placed  so  that  there  shall  in  all  cases  be  at  least  eighteen  feet  head  room  be- 
tween the  lowest  portion  of  the  line  and  every  part  of  the  highway. 

Wherever  a  route  shall  interjsect  the  lines  or  property  of  other  telephone  or 
telegraph  company,  or  when  two  companies  shall  occupy  the  same  poles,  such 
a  design  shall  be  made  as  to  allow  the  lowest  wires  of  the  line  running  over  to 
clear  the  highest  wire  of  the  line  running  under  by  a  space  of  at  least  four 
feet.  This  rule  shall  also  apply  to  the  clearance  of  all  obstacles  of  whatsoever 
nature  except  trees. 

•'B" — CITY  LINES.  The  location  of  poles  for  city  lines  shall  be  made  in  all 
respects  as  specified  in  "A".  In  addition,  care  shall  be  taken  to  place  poles  on 
the  corners  of  streets  to  render  guying  easy.  Poles  shall  be  located  just  at  the 
edge  of  the  curb  line,  and  as  far  as  possible  the  center  of  each  pole  shall  be  set 
on  a  dividing  property  line,  thus  interfering  with  each  owner  as  little  as 
possible.  All  poles  shall  be  placed  away  from  driveways,  gates,  entrances,  cross- 
walks, and  the  like. 

SKCTION    43. 


43 

Distribution  of 

Poles 


The  heaviest  and  most  substantial  poles 
shall  be  placed  at  corners  and  curves,  and  the 
straightest  and  best  poles  shall  be  selected 
for  city  work,  and  of  these  the  best  appearing 
shall  be  placed  in  front  of  residences.  As 
far  as  possible,  poles  shall  be  selected  for 
length  in  such  a  manner  as  to  balance  the  changes  in  contour  of  the  country,  and 
to  keep  the  lines  as  nearly  level  as  may  be.  Thus,  short  poles  shall  be  used 
upon  high  ground,  and  tall  poles  in  the  valleys.  It  is  essential  to  always  so 
proportion  poles  that  the  circuits  shall  not  pull  upwards,  tending  to  lift  the  in- 
sulators from  their  pins. 

SECTION    44. 


44 
Fitting  of  Poles 


.■\ — Gaining  and   Roofing. 

B — Stepping. 

C — Ringing. 

D — Protection. 

E— Lightning  Rods. 
••A  -—GAINING  AND  ROOFING.  All 
poles  shall  be  roofed,  gained  and  bored  for  cross  arms  as  specified  in  Section  10. 
The  required  number  of  gains  shall  be  specified  for  each  pole  separately.  If 
poles  are  not  treated,  the  roof  and  each  gain  shall  be  painted  with  two  thick 
coats  of  Prince's  metallic  paint,  mixed  in  the  proportion  of  7  lb.  dry  paint  to  i 
gal.  pure  linseed  oil. 

"B" — STEPPING.  Each  cabfe  pole,  all  painted  poles  in  towns  or  in  cities, 
and  all  poles  fifty  feet  in  height  and  over,  shall  be  equipped  with  galvanized  pole 
steps,  as  is  illustrated  in  Section  23.  These  pole  steps  shall  be  driven  on  alter- 
nate sides  of  the  pole  in  line  with  the  cross  arms.  Poles  that  are  less  than 
63  ins.  in  circumference  shall  have  steps  spaced  18  ins.  between  centers  on  each 
side;  poles  which  exceed  63  ins.  in  circumference  shall  have  the  pole  steps  spaced 
12  ins.  on  each  side. 

"C" — RINGING.  Corner  poles,  or  those  in  exposed  locations,  shall  be  ringed 
if  in  the  judgment  of  the  foreman  this  is  desirable.  Pole  rings  are  specified  in 
Section  24.  Hinging  shall  be  accomplished  by  shaving  the  top  of  the  pole  so 
that  the  ring  can  be  driven  on  to  the  pole  to  i  in.  below  the  base  of  the  roof. 
The  ring  shall  be  secured  by  four  sixpenny  galvanized  wire  nails  driven  on  top 
of  the  ring  spaced  equally  around  its  circumference. 

"D" — PROTECTION.  On  all  the  principal  streets  of  towns  and  cities,  at  all 
street  corners,  and  in  other  exposed  locations,  where  in  the  opinion  of  the  fore- 
man protection  is  desirable,  poles  shall  be  supplied  with  protection  strips,  or 
wheel  guards,  or  both,  as  the  foreman  may  deem  necessary.  Protection  strips 
and  wheels  guards  are  described  in  Sections  25  and  26.  Protection  strips  shall 
be  applied  to  the  base  of  the  pole  and  secured  thereto  as  shown  in  Fig.  33,  with 
twelvcpcnny  galvanized  wire  nails.  Wheel  guards  shall  be  applied  as  shown 
in  Fig.  33,  but  shall  be  secured  with  sixpenny  galvanized  wire  nails. 

"E" — LIGHTNING  A'OD.?.  Every  tenth  pole  of  country  lines  only  shall  be 
equipped  with  a  lightning  rod.  This  lightning  rod  shall  consist  of  a  piece  of 
No.  6  galvanized  iron  wire,  which  shall  extend  not  less  than  12  ins.  above  the 
top  of  the  roof  of  the  pole,  and  shall  be  attached  to  the  sides  thereof  by  means 
of  galvanized  steel  staples  (Section  32),  spaced  1  ft.  apart.  Each  lightning  rod 
shall  extend  the  entire  length  of  the  pole,  and  shall  be  soldered  to  a  ground  rod, 
driven  into  the  earth  below  the  surface  at  the  base  of  the  pole.  The  lightning 
rod  shall  be  kept  as  straight  as  possible,  and  in  no  case  shall  any  turns  or  coils 
be  introduced  therein. 

SECTION    45. 


45 
Setting  of  Poles 


A — Foundations. 

B — Erection. 
■■A-— FOUNDATIONS.     Under     ordinary 
circumstances,  where  the  ground  is  of  normal 
consistency,  poles   shall  be  set  to  the   follow- 
ing depths: 


Poles  30  ft.  or  less,  5jj   ft.  on  straight  lines  and  6  ft 

on  corners  and  curves. 

35  ft.  poles,  6  ft.  40  ft.  poles,  6  ft. 

45  ft.  poles,  6}^  ft.  50  ft-  poles,  7  ft- 

Poles  so  ft.  or  over,  8  ft. 

All  poles  on  straight  lines  shall  be  set  perpendicularly.  Poles  on  curves  shall 
incline  slightly  outward,  enough  so  that  the  tension  of  the  circuits  shall  pull 
them  nearly  perpendicular.  All  holes  shall  be  dug  large  enough  to  admit  the 
pole  without  stabbing  or  hewing,  and  shall  be  full  size  at  the  bottom,  to  permit 
the  use  of  iron  tampers.  After  the  pole  is  placed  in  position,  only  one  (i) 
shovel  shall  be  used  in  filling  the  hole.  Three  (3)  tampers  shall  be  employed  to 
pack  in  the  filling  continuously  until  the  hole  is  completely  filled.  Soil  shall 
then  be  piled  up  above  the  surface  and  firmly  packed  around  the  pole.  In  filling 
in  holes,  use  the  coarse  soil  or  gravel  at  the  top  of  the  hole.  Where  the  ground 
is  sandy  or  marshy,  additional  precautions  are  necessary  to  keep  the  pole  from 
settling  out  of  line.  Where  the  soil  is  fairly  firm  a  sand-barrel  may  be  used. 
The  sand-barrel  is  a  strong  barrel  or  cask,  which  shall  be  set  at  the  bottom  of 
the  hole,  and  into  which  the  pole  shall  be  placed,  and  the  barrel  packed  with  firm 
loam,  clay,  gravel  or  sand,  the  barrel  serving  to  distribute  the  pressure  of  the 
pole  over  a  greater  area  of  soil.  When  soil  is  only  slightly  soft  a  temporary 
sand-barrel  may  be  used.  This  is  an  iron  cylinder,  about  3  ft.  in  diameter,  and 
4  ft.  or  5  ft.  in  length,  split  longitudinally  and  provided  with  hinges  and  clasps. 
The  cylinder  is  set  at  the  bottom  of  the  pole  hole,  the  pole  placed  inside  of  it, 
and  loam  or  clay  rammed  in  place  until  the  pole  is  solidly  supported.  The 
cylinder  is  then  drawn  from  the  excavation  by  a  fall  on  the  pole,  and  can  be 
opened  and  removed.  With  a  weaker  soil  the  best  method  is  to  surround  the 
pole  with  6  ins.  or  8  ins.  of  concrete,  made  of  one  part  of  Rosendale  cement  mixed 
with  two  of  sand,  and  five  of  broken  stone.  In  such  cases,  place  a  layer  of 
concrete,  8  ins.  thick,  on  the  bottom  of  the  hole.  The  concrete  pole  foundation 
is  shown  in  Fig.  34.  As  tlie  object  of  tlie  concrete  is  to  give  a  larger  bearing 
surface  against  the  soft  soil,  as  much  concrete  may,  within  reasonable  limits,  be 
used  as  is  necessary.  Where  concrete  is  not  available,  or  the  soil  seems  so  soft 
to  require  an  excessive  amount,  a  foundation  may  be  secured  by  bolting  the 
transverse  logs  to  the  pole  butt,  as  shown  in  Fig.  35.  Such  logs  shall  be  from 
4  ft.  to  6  ft.  long,  not  less  than  6  ins.  in  diameter  at  the  smallest  end,  and  se- 
cured to  the  pole  by  one  5^  in.  bolt.  When  the  soil  is  a  veritable  bog  or  marsh, 
poles  shall  be  set  on  a  platform,  Fig.  36,  or  a  platform  and  piles.  Fig.  37.  These 
methods  are  so  obvious  from  the  illustrations  that  further  specification  is  un- 
necessary. The  construction  of  Fig.  36  shall  be  used  for  30  ft.  pole,  and  that 
of  Fig.  37  for  larger  and  heavier  lines,  or  when  the  ground  is  very  soft.  If 
hard  pan  or  rock  shall  be  encountered,  the  only  precaution  to  be  observed  is  to 
make  holes  large  enough  to  receive  the  butt  without  hewing,  and  to  excavate 
the  hole  so  that  the  pole  can  stand  perpendicularly.  If  it  shall  be  necessary  to 
blast  pole  hole,  this  part  of  the  the  work  shall  only  be  entrusted  to  those  who 
are  skilled  in  the  use  of  explosives. 

•'B"—THE  ERECTION  OF  POLES.  Poles  which  are  45  ft.  or  less,  may  be 
erected  with  pike  staves,  as  shown  in  Fig.  38.  Care  shall  be  taken  to  distribute 
the  gang  on  each  side  of  the  pole,  so  that  it  may  be  held  securely  while  in  the 
air,  yet  so  that  in  ease  of  an  accident  no  one  shall  be  injured.  To  raise  poles  over 
50  ft.  a  tripod  derrick  may  be  employed,  as  shown  in  Fig.  39.  The  derrick  shall 
be  built  of  three  30  ft.  poles.  The  top  of  the  derrick  spars  may  be  equipped  with 
a  universal  swivel  hinge  and  ring,  to  which  the  fall  may  be  hung,  or  a  simple 
lashing  may  be  used.  In  the  butt  of  each  pole  a  solid  spike,  not  less  than  i  in. 
in  diameter  and  3  ins.  long,  shall  be  placed  to  prevent  the  butt  from  slipping.  A 
four  part  3  in.  fall  is  sufficient  for  hoisting.  For  heavy  poles,  a  winch  clamped 
to  one  leg  of  the  derrick,  can  be  employed.  The  pole  should  be  slung  just 
above  its  center  of  gravity,  so  that  the  butt  will  drag  on  the  ground  and  slide 
into  the  hole.  As  soon  as  the  butt  has  entered  the  hole,  the  sling  can  be  shifted 
and  the  pole  hoisted  upright.  Better  than  either  of  the  preceding  methods  is 
the  use  of  a  derrick  wagon  for  all  pole  setting.  A  heavy  two-horse  truck  is 
equipped  with  a  small  derrick,  having  a  capacity  of  two  tons,  and  a  reach  of 
20  ft.  in  all  directions.  The  mast  is  hinged  at  its  base  on  the  truck,  so  that 
it  can  be  laid  down  for  transportation.  Power  is  best  supplied  by  .a  gasoline  or 
electric  motor.  With  such  an  apparatus,  poles  can  be  set  as  fast  as  the  wagon 
can  drive. 

Prior  to  raising,  a  guide  cross  arm  shall  be  placed  on  each  pole,  to  show 
which  way  the  gajns  set.  Before  the  refill  is  rammed  about  each  pole,  it  shall 
be  turned  to  bring  all  gains  to  their  proper  positions.  On  straight  lines  gains 
shall  be  perpendicular  to  the  line;  and  on  curves  and  corners  set  radially. 


SECTION    46. 


46 

Cross  Arming 


Work. — Single 


Work. — Double 


A — Straight         Line 

Bracing. 
B — Straight        Line 

Bracing. 
C — Double    Arming. 
D — Alley  Arms. 
E — Cable   Arms. 
All  cross  arms  shall  be  bolted  to  the  pole,  either  with  one  %  in.  machine  bolt, 
or  two  yi  in.  machine  bolts  (Section  19),  as  may  be  specified  in  each  case. 

-A'— STRAIGHT  LINE  WORK— SINGLE  BRACING.  In  straightaway 
work  each  cross  arm  shall  be  braced  with  two  galvanized  mild  steel  braces  of  the 
style  and  dimensions  shown  in  Section  18 — A.  Each  brace  shall  be  attached  to 
its  arm  by  one  4  in.  carriage  bolt  (Section  20).  Both  braces  shall  be  secured  to 
the  pole  by  one  ^  in.  fetter  drive  screw  (Section  21).  The  method  and  dimen- 
sions for  cross  arming  are  shown  in  Fig.  40. 

"B" — DOUBLE  BR.ICING.  Whenever  the  line  is  exposed  more  than  under 
normal  conditions,  back  cross  arm  braces  shall  be  used  in  addition,  unless  double 
cross  arms  are  specified.  The  back  cross  arm  brace  shall  be  of  the  style  and 
dimensions  as  shown  in  Section  18 — B.  Each  pair  of  back  cross  arm  braces 
shall  be  fastened  to  the  pole  by  one  5  in.  fetter  drive  screw  (Section  21).  Each 
brace  shall  be  attached  to  the  cross  arms  by  one  carriage  bolt.  Section  20.  The 
method  and  dimensions  for  double  bracing  arc  shown  in  Fig.  41. 
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FIG.   27. — THIMIII.K. 
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FIG.    31. — FUSE. 
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FIG.  33. — POLE  PKOTECTION.        FIG.  34. — LONCRETF. 
FOUNDATION. 
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Fro.    30. — STAPLE. 
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FIG.  35. — LOG  FOUNDATION. 


FIG.    32. — CONNNECrOR. 


FIG.  36. — PLATFORM 

i'OLNDATION. 


FIG.  37. — PLATFORM  AND  PILES. 


FIG.    38. — POLE  RAISING. 


FIG.    39. — POLE  DERRICK. 


CONSTRUCTION   AND   EQUIPMENT   OF   AERIAL   TELEPHONE    LINES. 
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FIG.    40. — ATTACHMENT  OF   FRONT    BRACES. 


FIG.   41. — ATTACHMENT  OF  REAR  BRACES. 


FIG.   42c. — DOUBLE   ARMING. 


FIG.  43. — Dorr.rr    XRAiTN-r 
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FIG.   44. — PLAIN   GUY. 


FIG.    44A. — GUY    ANCHOR. 
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"C'—DOUm.R  MKUIS'C.  Where  many  circiillt  arr  ilcaj  enacd,- on- all 
bad  eornrri;  In  particularly  rxpotrtj  localiunt;  »licn  circiill*  run  In  irvrral  dl 
rccllon*  fruin  a  iliitilbuting  pulr;  ami  al  ■iicli  ollirr  pKinla  an  llir  f>irrmaii  uliull 
(Irrni  nrcrtury,-  polri  (hall  Iw  iluulilr  arniril.  Puiililr  uiina  uliull  cdiiiIx  uf  two 
anna,  one  pUcnl  on  rarli  aide  o(  Ihc  pole  in  tlir  niannrr  ulirady  aprcirird  in 
"A",  o(  llila  aeellun.  In  addition,  each  ten  pin  double  arm  ahall  be  lecurrd  by 
(our  block*  and  double  arm  bolla  (Section  11).  The  blucka  ahall  be  of  pine  4  iiia. 
X  4  Inn.,  and  o(  auch  Ihicknrna  ai  may  l>r  nrceaaary  to  fill  belurrn  (lie  arma.  The 
double  arm  bolla  ahall  be  placed,  and  double  nrmiiiu  done  In  accordance  with 
I'iK.  4-     -X  utui  II.     An  example  of  double  arniing  ia  |{ivrn  In  I'iii.  4]. 

"U"  -AI.I.KY  ARMS,  Alley  arnu  ahall  be  erected  a»  .pnifird  for  atraight 
line  work,  and  in  addition,  the  two  apecial  brace*  •hull  be  ullachrd,  aa  ahown 
in  Section  18-  (.".  I'ljc.  ;.  The  vertical  bracea  ahull  be  attached  to  each  arm 
with  one  carriuce  bolt  (Section  jo).  The  diagnnal  brace  ahall  be  attached  to 
the  pole  with  one  fetter  drive  acrew  (Section  Ji),  and  to  Ihc  arm  with  the  tame 
carri-ige  bolt  uaed  for  the  vertical  brace. 

"/:" — CABLI-.  ARMS.  Sholl  be  attached  to  thi-  pole  and  braced  aa  apccificd 
in  "A"  of  thia  Section,  and  according  to  l''ig.  8. 


•  KCTION    SI- 


47 

The  Setting  of 

Pins 


Iron  pi 


Wooden  pins  sh.ill  be  placed  at  the  time  the 
cross  arms  arc  erected.  Each  pin  shall  be 
driven  firmly  into  its  hole  in  the  nrm,  and 
u.iilcd  with  one  K.tlvanizcd  sixpenny  wire 
n.iil,  driven  tbrmiKh  the  arm  in  the  center  br- 
tween  the  top  and  bottom, 
reeled  till  the  line  wires  arc  strung. 


SECTION    48. 


48 

Painting 


In  cities  and  larger  towns  poles  shall  be 
painted  after  the  line  is  completed.  Each 
pole  shall  receive  two  coats  of  first-class  lead 
and  linseed  oil  paint,  of  such  a  color  as  may 
be  directed  by  the  company.  After  painting, 
the  butt  of  each  pole  shall   receive  two  coats 


of  black  paint  for  a  distance  of  6>4  ft.  above  the  ground. 


The  various  methods  of  guying  are  illus- 
trated in  rigs.  44  to  51,  inclusive.  Wherever 
possible,  guying  shall  be  done  as  shown  in 
Fig.  44.  The  butt  of  the  pole  to  be  g^yed 
shall  be  reinforced  by  two  logs,  4  ft.  to  6  ft. 
in  length,  and  not  less  than  8  ins.  in  diameter 
at  the  smallest  end.  These  logs  shall  be  bolted  to  the  butt  of  the  pole,  as  shown. 
A  guy  rod  (Section  27)  shall  then  be  planted  at  an  appropriate  distance  from  the 
pole;  the  greater  the  distance  of  the  foot  of  the  guy  from  the  pole,  the  more 
valuable  it  is.  The  anchor  log  shall  not  be  less  than  8  ins.  in  diameter  at  the 
smallest  end,  and  from  4  ft.  to  6  ft.  in  length.  Through  the  center  of  the  log  the 
guy  rod  shall  be  set  and  bolted.  In  place  of  the  anchor  log  and  rod,  a  guy 
anchor,  as  shown  in  l-"ig.  44 — A,  may  be  used,  but  can  only  be  employed  in 
loamy  or  clayey  soils,  where  no  rock  or  coarse  gravel  is  encountered. 

The  guy  shall  be  made  of  strand,  as  specified  in  Section  28.  It  shall  run  from 
a  thimble  in  the  eye  of  the  rod  to  the  pole,  and  be  secured  by  two  hitches  around 
the  pole,  and  a  strand  clamp,  both  at  the  pole  and  at  the  thimble.  Where  ob- 
stacles prevent  running  the  guy,  as  shown  in  Fig.  44,  guy  stubs  shall  be  used, 
as  shown  in  Figs.  49  and  50.  Of  the  two  methods  indicated  for  guy  stubs,  the 
one  in  Fig.  49  is  the  preferable  one,  and  should  be  used  wherever  possible.  In 
all  cases  guy  stubs  shall  be  reinforced  by  two  logs,  as  shown.  Sometimes  it  is 
possible  to  use  trees  as  anchors  for  guys.  Wherever  this  can  be  done,  under 
private  right  of  way  authority,  the  methods  used  in  Figs.  45  and  46  shall  be 
adopted,  the  one  shown  in  Fig.  45  being  the  preferable  one.  Guys  shall  not  be 
att,-iched  to  limbs  of  trees,  unless  the  limbs  are  at  least  5  in.  in  diameter.  In  all 
cases,  trees  shall  be  protected  with  proper  lagging,  as  shown.  Where  rock  exists, 
guying  shall  be  accomplished  as  shown  in  Figs.  47  and  48.  Guys  shall  be  se- 
cured to  the  rock  by  means  of  a  rock  eye-bolt  (Section  31).  A  taper  hole  shall 
be  drilled  in  the  rock  and  the  rock  and  eye-bolt  set  as  shown  in  Fig.  48.  From 
the  rock  eye-bolt  the  guy  strand  shall  be  extended  to  the  pole.  All  attachments 
shall  be  made  with  strand  clamps.  As  often  as  once  in  each  mile  in  straight  coun- 
try lines — wherever  turns, crossings  or  corners  occur — and  as  often  as  maybe  con- 
sidered advisable  in  city  lines,  poles  shall  be  head-guyed  and  double  head-guyed, 
as  shown  in  Fig.  51. 


51 

Curves,  Corners 
and  Crossings 


Wlieie  it  ia  neceaaary  to  make  any  change 
in  diro'liiin  In  a  line,  care  ahall  be  taken  to 
iiiuke  auch  change  aa  gradual  aa  poaaible,  or, 
III  other  worda,  to  apread  the  curve  over  aa 
many  polea  aa  may  be.  Where  aharp  benda 
uie  iinavoidablr,  jitoper  guya  or  brncea,  or 
both,  muat  be  provided  to  receive  all  the  horizontal  alreaara  of  the  circuita. 
'■'«••  55  ond  56  are  rxam|ilea  of  inethoda  of  curve  and  corner  woik.  Fig.  55 — A 
ia  the  melhcid  of  making  a  gradual  Im-iiiI,  which  aliotild  be  adopted  wherever  poa- 
aible. At  I'lg.  SS  II,  a  right  angle  corner,  with  aide  guya  ia  ahown.  In  Fig. 
56— II  a  aimilar  corner  ia  ahown,  but  thia  deaign  ia  much  atroiiurr  than  Fig. 
55  -B,  aa  there  are  two  more  head  guya,  and  a  brace  auitable  for  pole*, 
which    are    double    armed.  I'Ig.    55 — C    i*    a    corner    without    guy*,    auitable 

only  for  light  line*  where  guying  ia  impractical.  I'olr*  3  and  4  ahould  be  double 
pole*  if  possible.  Fig.  56  ~A  illustrate*  a  deaign  auitable  for  the  aharpett  kind 
of  0  corner.  At  I'ig.  s6^l>,  a  corner  i*  shown  mn<le  by  dead  ending  on  the 
terminal  polea,  nnil  cutting  the  circiiiti  into  cable  over  the  corner  itself.  Fig.  5 
"C",  show*  a  design  for  two  intersecting  lines.  As  it  is  impracticable  to  specify 
details  for  all  curves,  corner*  and  crossings,  foremen  shall  build  all  ordinary 
cases  as  herein  specified,  and  shall  submit  to  the  manager,  for  approval,  a  sketch 
with  full  dimensions  and  all  other  information  of  all  cases  which  arc  not  here- 
uniler  comprised. 

SECTION    52. 


52 

Highway 
Crossings 


Whenever  a  line  must  change  from  one 
side  of  a  road  or  street  to  the  other,  the  cross- 
ing shall  be  made  so  that  the  circuits  make 
as  near  a  45°  angle  with  the  highway  as  pos- 
sible. Pains  shall  be  taken  to  select  locations 
w  here  the  crossing  can  be  made  as  in  Fig.  57  A, 
with  side  guys  at  each  terminal  pole,  aa  shown.  If  it  is  impossible  to  realize 
the  condition,  the  crossing  shall  ho  made  as  in  Fig.  57  B  or  57  C.  If  the  line  con- 
tains more  than  two  cross  arms  the  head  guys  sh.ill  be  carried  three  poles  from 
the  end  of  each  line,  and  the  first  two  poles  shall  be  double  head  guyed. 

SECTION     53. 


53 
Erection  of  Wire 


"A"— COUNTRY  LINES.  In  open  coun- 
try, or  in  thoroughfares  not  densely  crowded 
— where  a  number  of  wires  arc  to  be  strung 
simultaneously,  a  cart  shall  be  provided,  on 
which  shall  be  placed  as  many  reels  as  there 
are  pins  upon  each  cross  arm.  A  good  form 
of  reel  is  shown  in  Fig.  58,  while  Fig.  59  shows  the  reel  cart  in  use  stringing 
wire.  A  running  board  shall  be  provided,  as  shown  in  Fig  60.  This  is  a  piece 
of  tough  timber  4  ins.  x  6  ins.  as  long  as  the  cross  arm,  having  holes  bored  as 
shown,  spaced  the  same  distance  apart  as  the  cross  arm  pins.  Where  there  is 
more  than  one  arm,  a  split  running  board  shall  be  used.  A  running  rope  shall 
then  be  carried  over  the  cross  arms  of  the  poles  for  1,500  ft.  or  2,000  ft.,  and 
the  running  board  attached  to  the  end  thereof.  A  team  of  horses  shall  then  be 
attached  to  the  rope,  and  the  running  board,  with  the  wire  attached,  hauled  over 
the  cross  arms.  At  each  pole  a  lineman  shall  be  stationed,  whose  business  it  is 
to  guide  the  running  board  and  wires  over  the  cross  arms.  As  soon  as  the  run- 
ning board  arrives  at  the  last  pole  over  which  the  running  rope  passes  the  wires 
shall  be  temporarily  secured,  and  the  process  repeated  until  the  line  is  completely 
strung.  After  the  wires  are  in  their  places,  they  may  be  drawn  up  by  the 
method  shown  in  Fig.  61,  and  the  sags  adjusted  in  the  center  of  each  span  to 
the  amounts  prescribed  in  Section  54.  A  better  method  is  to  adjust  the  final 
tension  on  each  wire  by  means  of  a  come-along  and  dynamometer,  shown  in  Fig. 
62.  The  dynamometer  is  attached  to  the  cross  arm  by  its  fall,  and  the  wire 
gripped  by  the  come-along.  By  means  of  the  fall  the  wire  may  be  drawn  in  or 
paid  out  till  the  dynamometer  shows  the  tension  specified  in  Section  54.  When 
the  wires  are  finally  in  their  places,  and  adjusted  to  the  proper  tension  and  sag, 
they  shall  be  tied  to  the  insulators,  as  specified  in  Section  56. 

"B" — CITY  LINES.  In  crowded  city  streets,  it  is  rarely  practical  to  employ 
the  running  board  and  erect  a  number  of  wires  simultaneously,  and  it  is  usually 
only  possible  to  erect  a  single  wire  at  a  time.  The  method  of  erection  consists 
in  stringing  A  running  rope  over  the  cross  arms  of  as  many  poles  as  possible, 
without  seriously  interfering  with  city  traiBc.  A  reel,  containing  the  wire, 
shall  be  mounted  at  the  beginning  of  the  line,  to  which  the  running  rope  is  at- 
tached, and  then  the  wire,  by  means  of  the  rope,  hauled  over  the  cross  arms 
and  lifted  into  place.  At  each  cross  arm  the  wire  shall  then  be  adjusted  in 
proper  tension  and  sag,  as  specified  in  "A",  and  tied  to  its  insulators.  This 
method  may  also  be  employed  in  country  lines  where  but  one  or  two  wires  are  to 
be  strung,  and  the  use  of  the  running  board  is  inexpedient. 


SECTION   50. 

To  counteract  side  strain  upon  poles. 
braces  may  be  used  wherever  it  appears  pref- 
erable, either  from  economy  or  convenience, 
to  use  a  brace  instead  of  a  guy.  The  various 
forms  of  braces  are  illustrated  in  Figs.  52,  53 
and  54.  The  single  brace  is  shown  in  Fig. 
52,  and  the  double  brace  in  Fig  53.  These  figures  are  self-explanatory.  In  Fig. 
54  the  Double  Pole  is  shown.  This  is  an  exceedingly  economical  and  desirable 
form,  and  should  be  employed  in  all  exposed  locations,  where  right  of  way  con- 
ditions will  permit.  An  extension  of  this  design,  making  a  tripod  pole,  may  be 
used  at  particularly  bad  comers,  and  will  provide  a  strut  that  will  successfully 
withstand  any  gale. 


54 
The  Sag  and  Ten- 
sion of  Wires 


Before  wires  are  tied  to  their  insulators, 
they  shall  be  adjusted  for  tension.  The 
proper  tension  depends  on  the  length  of  the 
span,  the  temperature  of  the  wire  at  the  time 
of  erection,  and  the  size  of  the  wire.  There 
are  two  methods  of  adjusting  wire;  one  is  by 
means  of  a  dynamometer,  as  specified  in  Section  53;  the  other  is  by  adjusting  the 
deflection  of  the  wire  in  the  center  of  each  span  below  a  horizontal  line.  In  cold 
weather  the  wire  contracts  and  the  tension  increases.  All  wire  shall  be  so  ad- 
justed that  in  the  coldest  weather  the  tension  shall  not  exceed  one-third  of  the 
breaking  strength.  The  relation  between  the  deflection  of  any  wire,  the  span 
between  the  poles,  and  the  tension  praduced  on  the  wire,  is  given  by  the  follow- 
ing expression: 


FIG.    55      CURVES    AND    CORNERS. 


FIG.    56. CURVE    AND   CORNER    DETAILS. 
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;T    AT    WORK. 


CONSTRUCTION    AND   EQUIPMENT   OF   AERIAL   TELEPHONE   LINES. 


April  25,  1903. 


ELECTRICAL    WORLD    and     ENGINEER. 


727 


The  tension  =     Span'  x  weight  per  foot 


8  X  the  deflection. 

In  this  fornnila  the  sp.-in  and  deflection  are  measured  in  feet,  and  the  weight  of 
the  wire  in  pounds  per  foot.  In  Fig.  63  a  table  is  prepared  from  this  formula, 
giving  all  requisite  information   regarding  sags  and  tensions. 

First. — If  wire  is  erected  by  dynamometer  the  proper  tension  is  found  by  re- 
ferring to  curves  "A",  "B"  and  "C".  Curve  "A"  is  for  .080  copper  wire, 
curve  "B"  .104  copper,  and  curve  "C"  .165  copper.  Curves  "B"  and  "C"  may 
be  used  for  iron  wire  of  similar  or  nearly  similar  sizes.  Find  on  the  lower  scale 
the  temperature  at  which  the  wire  is  being  strung,  follow  a  vertical  line  up  to 
the  curve  of  the  proper  size  of  wire,  then  a  horizontal  to  the  left-hand  scale,  find- 
ing the  tension  to  which  the  wire  shall  be  strung.  Example. — A  No.  12  wire 
is  to  be  strung  at  60°  Fahr.,  what  is  the  tension?  From  60  follow  a  vertical  to 
curve  "B",  thence  a  horizontal  to  the  left,  finding  124  pounds,  and  with  the 
dynamometer  the  wire  should  be  pulled  to  124  pounds,  no  matter  what  the  span 
between  the  poles  may  be. 

Second. — If  wire  is  strung  by  center  deflection,  turn  the  table  over  to  the  cor- 
ner marked  "D",  find  on  the  lower  scale  the  span  between  the  poles,  follow 
a  vertical  line  to  the  curve  marked  with  the  temperature  at  which  the  wire  is  be- 
ing strung,  thence  a  horizontal  to  the  left-hand  scale,  finding  the  deflection  in 
inches  at  the  center  of  the  span.  Example. — What  deflection  shall  be  given  to 
any  wire  strung  at  60°  Fahr.  between  poles  100  ft.  apart?  From  100  ft.  on  the 
lower  scale  follow  a  vertical  to  the  curve  headed  +  60°  Fahr.,  thence  a  hori- 
zontal to  the  left-hand  scale,  finding  4.15  ins.  the  proper  deflection  at  the  center 
of  the  span. 

SECTION    55. 


55 

Location  of  Wire 

on  Pins 


In  all  straight  lines,  wires  shall  be  placed 
on  the  insulators  as  shown  in  Fig.  64 — A. 
At  all  corners,  curves,  or  whenever  the  line 
is  not  perfectly  straight,  wires  shall  be  lo- 
cated as  shown  at  "B",  Fig.  64. 


use  for  making  transpositions.  Kach  method  requires  the  use  of  two  transpo- 
sition pins  and  two  transposition  insulators  for  each  pair  of  wires  to  be  trans- 
posed. 

The  first  and  older  method  is  illustrated  in  Fig.  73  at  "Y"  and  "Z",  "Y" 
showing  a  plan  of  the  lines  transposed,  and  "Z"  a  perspective  view,  including 
the  cross  arm.  This  diagram  is  self-explanatory.  It  is  impractical  to  use  this 
form  of  transposition  between  the  two  circuits  nearest  the  pole,  as  the  cross 
wires  from  one  line  to  another  would  intersect  in  the  middle  of  the  pole.  For 
the  two  circuits  nearest  the  pole  transposition  shall  be  made  as  shown  in  Fig. 
73  at  "U"  and  "V".  The  only  difference  is  that  the  line  wires  arc  bent  back- 
ward around  the  back  of  the  insulator  to  avoid  the  pole. 

STOCK  LIST  FOR  TRANSPOSITION  SHOWN  IN  FIG.  73. 

2  Transposition  pins, 

2  Transposition  insulators, 

2  Whole   Mclntire   joints, 

6  Half  Mclntire  joints. 
The  more  modern  method  of  making  transpositions  are  shown  in  Fig.  74.  To 
make  this  transposition,  cut  the  wires  "A"  and  "C"  of  such  a  length  as  to  enable 
them  to  be  dead-ended  on  their  insulators,  slip  over  each  wire  a  Mclntire  sleeve, 
and  run  it  back  about  2  ft;  carry  each  wire  to  its  insulator  and  dead-end  it  with  a 
half  sleeve.  Cut  the  wires  "B"  and  "D"  about  5  ft.  longer  than  is  necessary  to 
reach  their  insulators,  carry  each  to  its  insulator,  turn  it  around  the  insulator, 
and  dead-end  it  with  a  half  Mclntire;  then  carry  the  slack  over  the  wires  "A" 
or  "C",  introduce  it  in  the  Mclntire  joints  previously  specified,  and  twist  the 
same  into  a  joint. 

STOCK   LIST. 

2  Transposition   pins, 
2  Transposition   insulators, 
2  Whole  Mclntire  joints, 
4  Half  Mclntire  joints. 

SECTION    60. 


56 

Tying  Wire 


SECTION    56. 

Each  wire  shall  be  secured  to  its  insulator 
by  means  of  a  tie  wire  of  the  same  metal  as 
the  line  wire.  The  qualities  and  dimensions 
of  the  tie  wires  are  as  specified  in  Section  40, 
and  the  method  of  applying  the  tie  wire 
shown  in  Fig.  65. 


Where  distributing  poles  are  used  to  reach 
subscribers'  sub-stations,  the  open  wire  lines 
shall  be  terminated  on  their  appropriate  insu- 
lators upon  the  pole  ring.  From  this  point 
the  drop  wires  shall  be  swung  to  the  sub- 
stations. Drop  wires  shall  cither  consist  of 
twisted  pair  of  okonite  or  weather-proof  wire,  as  specified  in  Sections  38  and  39. 


60 

Distribution 


SECTION    57. 


57 
Wire  Joints 


"A"— COPPER  WIRE.  All  joints  shall 
be  made,  in  copper  wire,  with  Mclntire 
sleeves.  There  are  two  forms  of  the  sleeve — ■ 
the  double  form,  illustrated  in  Fig.  66,  and 
tlie  single  form,  illustrated  in  Fig.  67 — A. 
There  is  little  choice  between  these  forms, 
though  the  single  one  is  less  likely  to  split.  All  sleeves  shall  be  drawn  of  a 
single  piece  of  the  best  annealed  copper.  Sleeves  shall  be  supplied  for  each  dif- 
ferent size  of  wire,  and  no  sleeve  shall  be  more  than  .oi  in.  larger  than  the 
■wire  to  which  it  is  to  be  applied.  Joints  shall  be  made  by  slipping  the  ends  of 
the  wires  to  be  joined  into  their  respective  halves  of  the  sleeve,  so  that  the  end 
of  each  wire  shall  project  !4  in.  through  the  sleeve.  This  end  shall  then  be 
turned  over,  as  shown  in  Fig.  67 — B,  and  by  means  of  the  special  Mclntire  ply- 
ers,  illustrated  in  Fig.  66,  the  joints  shall  be  twisted  as  shown  in  Fig.  67 — B. 

"B" — IRON  WIRE.   All  joints  of  iron  wire  shall  be  made  with  what  is  known 
as  the  Standard  Western  Union  joint,  as  illustrated  in  Fig.  68. 

SECTION     58. 


58 

Dead  Ending 


In  every  case  where  a  wire  shall  be  ter- 
minated on  a  pin  the  method  adopted  at  the 
last  insulator  shall  be  that  shown  in  Fig.  69. 
A  half  Mclntire  joint  shall  be  slipped  over 
the  wire.  The  wire  shall  then  be  turned 
around    the    insulator,    the    end    slipped    into 


the  Mclntire,  and  the  joint  made  up  all  as  shown  in  Fig.  69. 


FIG.  y^. — DETAILS  OF  TR.XNSPOSITION. 


SECTION     59. 


59 
Transpositions 


"A"— LOCATION  OF  TRANSPOSI- 
TIONS. Transportations  are  introduced  into 
the  line  .at  frequent  intervals,  in  order  to 
avoid  inductive  disturbances.  The  location 
of  transpositions  on  twenty-wire  lines  shall 
be  made  in  accordance  with  the  diagram  of 
Fig.  70.  To  locate  transpositions  poles,  proceed  as  follows:  Measure  a  distance 
of  1,300  ft.  from  the  first  open  wire  pt^le,  and  mark  the  pole  nearest  the  point 
so  located  as  "A".  Measure  a  second  distance  of  1,300  ft.  from  the  first  1,300 
ft.  pole,  mark  the  nearest  pole  "B".  Proceed  in  the  same  manner  to  measure 
off  poles  at  intervals  of  1,300  ft.  for  the  entire  length  of  line.  Poles  so  marked 
are  designated  respectively,  **A'*,  '*B",  "C",  etc.,  in  the  diagrams,  and  arc  the 
poles  upon  which  the  wires  shall  be  transposed,  as  shown  by  Figs.  70,  71  and 
72.  The  diagram  of  I"ig.  71  indicates  the  method  of  making  transpositions  on  a 
twelve-wire  line,  consisting  of  two  six-pin  cross  arms.  Diagram  in  Fig.  72  indi- 
cates another  method  of  arranging  transpositions  on  a  four-arm  forty-wire  line. 
These  diagrams  may  be  extended  to  any  number  of  six-pin  or  ten-pin  arm  lines. 
"B"— TRANSPOSITION   DETAILS.     There   are   two   methods   in   common 


Where  the  distribution  is  made  from  open  wire  cross  arm  lines  the  methods 
shown  in  Fig.  75  shall  be  used.  In  all  cases  the  wires  shall  be  dead-ended  on 
their  appropriate  insulators,  as  shown.  A  pair  of  knobs  shall  then  be  attached 
to  the  cross  arms,  directly  beneath  the  circuits,  to  which  the  drop  wires  shall 
be  attached.  The  drop  wire  may  be  either  a  pair  of  open  wires,  as  at  "A",  or  a 
twisted  pair  of  okonite  or  weather-proof,  as  shown  at  "B".  The  attachment  on 
the  open  wire  to  the  open  wire  circuit  may  be  made  by  Mclntires  or  con- 
nectors, as  at  "B"  or  "C". 

SECTION    61. 


61 

Protection 


Whenever  open  wire  lines  run  into  a  build- 
ing or  a  c.ible,  each  wire  shall  be  protected  by 
a  fuse.  If  the  sub-station  is  supplied  with 
any  one  of  the  approved  forms  of  protection, 
having  fuse,  heat  coil  and  spark  gap,  and  if 
the  cable  is  terminated  in  a  similarly  pro- 
tected head  at  the  open  wire,  no  further  protection  shall  be  introduced.  But 
in  case  either  the  cable  or  the  substation  is  unprotected,  a  fuse  such  as  is  speci- 
fied in  Section  32,  shall  be  introduced  at  the  unprotected  end  of  the  line.     At 
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FIG.  68. — WESTERN    UNION   JOINT. 


c 
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CONSTRUCTION   AND   EQUIPMENT    OF   AERIAL   TELEPHONE    LINES. 
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FIG.  70. — TR.^NSPOSITIONS  OF  TWENTY-WIRE  LINE. 


Flo.   /I. — TKANSPOSITIONS  FOR  TWELVE-WIRE  LINE. 
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FIG.  IT. — FIXTURE  A. 


FIG.  78. — FIXTURE  B. 


FIG.    72. — TRANSPOSITIONS  FOR  FORTY-WIRE  LINE. 


FIG.   74. — RECENT   METHOD  OF    MAKING  TRANSPOSITIONS. 


FIG.   75. — SUBSCRIBER  DROP  WIRES. 


CONSTRUCTION    AND   EQUIPIMENT   OF   AERIAL   TELEPHONE    LINES. 
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Prevention 
of  Humming 
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SICTION   6j. 


^3 
House  Top   Lines 


•■A'—HIGlir  or  HAY.  Ilo.iHetop  linci 
shall  be  confined  to  accoinpliahing  distribu- 
tion, and  only  be  used  (or  extemlcd  circuits 
when  it  is  iinpr.ictical  to  reach  siih  st.itions  by 
rritul.ir  rotitrs.  Trior  to  the  consli  iiction  of 
any  housetop  lines,  all  necessary  rights  of 
way  shall  be  ubtainrd  in  writing  upon  the  regular  blank  forms  provided  by  the 
company.      Before   rights  of  way  arc   negotiated  a  careful  examination  shall  be 


manbiiles  or  distributing  pulrt  in  the  general  wire  plant  system  of  tile  company, 
as  may  be  required  lu  reach  ami  serve  the  house  top  line  under  consideration, 
anil  shall  cover  |>eimis>ion  to  occupy  and  use  the  premises  of  the  grantor  o(  Ihc 
right  of  way  (or  this  purpose. 

'W—iUNHTKUCIIUS.     The    actual    construction    of   housetop    lines    shall 
consist  of  two  parts: 

I.  — The  Connection  to  ihe  Main  Wire  I'laiil. 

J. — The   I'ixlures  and  Circuits. 
I.     iOWIXIIOK    10    nil:    MAIN    HIRE  PLANT  SYSiliM.     The   con- 
nection to  the  main   wire  plant   ■)'<lriii  shall  consist   in   running  a  cubic   from  the 


FIG.  82. — CROSS  ARM   FOR  FIXTUKF.  A. 

nearest  wire  plant  route  of  the  company,  to  the  point  selected  for  the  commence- 
ment of  the  house  top  line,  h'ur  tins  purpose  a  stan<lar<l  cable,  having  a  sufTicicnt 
number  of  pairs  to  sup|>ly  the  house-top  line  in  question,  shall  be  run  from  the 
selected  manhole  or  distributing  pole  to  the  roof  of  the  building  on  which  Ihe 
house-top  line  shall  coninicnce.  If  connection  is  to  be  made  with  the  under- 
ground a  lateral  sh.ill  be  extended  to  the  building,  and  either  enter  the  cellar,  or 
run  upward  along  the  otitt-r  wall  Io  a  suflicient  height  to  protect  the  cable  from 
cxlcrnal   intcrfcrmci-.   11   llu   laliral  ends  in   the   basement.   Ilu-   c.iljle   shall    from 
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fk;.  83.— cross  arm  for  fixture  b. 

its  end  extend  to  the  roof  through  a  light  or  elevator  shaft,  or  such  other  pass- 
age-way in  the  building  as  may  be  found  suitable  for  the  purpose.  If  the  cable 
is  to  run  along  the  outside  wall,  it  shall  be  placed  near  a  leader,  down  spout, 
cornice,  or  moulding,  so  as  to  be  as  inconspicuous  and  protected  as  far  as  pos- 
sible. In  all  cases  the  cable  shall  be  fastened  carefully  and  securely,  as  often  as- 
once  in  18  ins.  All  fastenings  shall  be  so  made  as  to  prevent  any  injury  to  the 
sheath,  and  to  support  the  c.->blc  in  such  a  manner,  that  the  sheath  shall  not  be 
unduly  strained.  On  the  roof  of  the  building,  where  the  housetop  lines  com- 
mence, the  cable  shall  be  terminated  in  a  pot-head,  or  cable  head,  as  may  be  di- 
rected for  each  case,  and  by  means  of  bridle  wire  each  cable  conductor  shall  lie 
carried  to  its  specified  pin  on  the  house-top  fixtures.  (See  Specification  for 
Aerial  Cables.) 
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FIG.   79. — FIXTURE  C.  ' 

made  of  each  building  to  ascertain  that  its  construction  is  amply  sufficient  to 
carry  all  the  weight  and  stress  that  the  contemplated  line  will  impose.  Rights 
of  way  contracts  shall  comprise  a  permission  from  the  owner  of  each  building  to 
erect  the  necessary  fixtures,  guys,  attachments,  cables  and  wire;  shall  state  the 
amount  of  compensation  to  be  paid  therefor,  and  the  length  of  time  for  which 
the  permission  is  granted.     Whenever  buildings  are  not  occupied  by  the  owners. 
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FIG.  80. — FIXTURE  POLES. 

an  additional  permission  in  writing  shall  be  obtained  from  each  and  any  tenant 
whose  premises  shall  in  any  way  be  affected,  either  by  the  placing  of  any  fix- 
tures, wires,  cables,  etc.,  or  during  the  process  of  construction.  Such  permis- 
sions shall  be  on  authorized  forms,  and  shall  grant  to  the  company  leave  to 
pass  through  and   occupy  such  portions  of  the  premises  of  the  tenant  as   may 


FIG.   81. — POLE  STEP. 

be  necessary  for  the  purpose  of  construction  and  repairs,  and  shall  state  any 
compensation  to  be  made  therefor.  Rights  of  way  shall  include  and  describe  the 
aietbods,  locations  and  means  of  extending  cables  or  other  circuits   from  such 


FIG.  84. — CROSS  ARM  FOR  FIXTURE  C. 

2.— FIXTURES  AND  CIRCUITS.  House-top  lines  shall  be  carried  on  house- 
top fixtures,  which  shall  consist  of  support  built  of  iron  pipe,  constructed  as 
shown  in  Figs.  77,  78  and  79,  specified  as  Fixture  "A",  Fixture  "B"  and  Fix- 
ture "C".  Each  fixture  shall  consist  of  wrought  iron  pipe  set  in  a  socket  placed 
on  the  building  roof,  and  carrying  one  or  more  cross  arms.  There  shall  be 
three  standard  sizes  of  pipe  poles,  as  shown  in  Fig.  80,  at  A,  B  and  C.  Pole 
"A"  shall  be  made  of  3  in.  lap-welded  tube,  from  10  ft.  to  15  ft.  long,  and  shall 
be  used  for  single  pole  fixtures  "A"  and  "B,"  as  shown  in  Figs.  77  and  78,  when, 
no  more  than   three  arms  are  needed.     Pole  "B"  shall  be  made   of  4   in.  pipe. 


TS 


FIG.   85. — SECTION   OF  CROSS   ARM. 


from  12  ft.  to  18  ft.  long,  and  shall  be  used  for  fixtures,  "A"  and  "B",  Figs.  77- 
and  78,  when  more  than  four  arms  are  needed,  and  always  when  Fixture  "C", 
shown  in  Fig.  79,  is  used.  Pole  *'C"  may  be  used  for  any  fixture,  in  case  con- 
ditions are  such  as  to  imperatively  demand  the  use  of  a  very  high  pole,  and  shall 
be  made  of  one  piece  of  35^  in.  pipe,  10  ft.  long,  telescoped  and  welded  into 
one  piece  of  4  in.  pipe,  15  ft.  long,  making  a  pole  23  ft.  over  all.  Fixtures  "A" 
and  "B"  should  be  limited  to  five  cross  arms,  and  Fixture  "C"  used  when  no 
more  than  30  wires  are  needed.  Fixture  "C"  can  be  used  to  carry  100  wires 
when  built  with  pole  "C",  but  it  is  never  expedient  to  build  house-top  lines  of 
this  capacity.  Poles  shall  be  secured  in  their  bases  either  by  leading,  or  by  calk- 
ing into  place  with  a  rust  joint,  made  by  calking  around  the  end  of  the  pole  a 
freshly-made  mixture  of  fine  iron  turnings,  or  filings,  and  salammoniac  in  the 
proportion  of  one  part  of  salammoniac  to  two  parts  of  iron.  Pole  steps  shall 
be  made  of  'A  in.  x  3  in.  flat  iron  bent  to  fit  each  size  of  pole,  as  shown  in  Fig. 
81.  All  poles  shall  be  made  of  standard  lap-welded  ordinary  iron  pipe,  Al> 
pipes  shall  be  of  regular  sizes  and  thicknesses,  and  shall  be  first-class  merchant- 
able quality  in  all  respects. 
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ChOSS  ARMS.  For  each  of  the  respective  fixtures  the  cross  arms  shall  con- 
sist of  two  lyi  in.  channels  set  back  to  back,  and  fastened  by  Vi«  in.  bolts.  To 
secure  the  arms  to  the  pole  and  to  hold  the  insulator  pins  in  position,  each  chan- 
nel shall  be  bent  into  an  approximate  semicircle  of  3  ins.  diameter  for  the  pole. 


lag  bolts.  For  iron  roofs  the  base  shown  in  Fig.  87  shall  be  used.  This  base 
shall  be  made  to  fit  4  in.,  6  in.  or  8  in.  eye-beams,  and  shall  be  clamped  on  to 
the  flanges  of  the  beams  of  the  principal  roof  system.  By  placing  shims  be- 
tween the  casting  and  the  pole  pieces,  both  the  pole  and  the  beam  can  be 
clamped  tightly.  After  each  fixture  is  in  place  the  roof  shall  be  made  tight  by 
flashing  around  the  base,  rubber  packing  or  in  any  other  manner  satisfactory  tc 
the  building  owner. 

GUYS,  i-'ach  fixture  shall  be  stayed  by  not  less  than  four  guys,  and  as  many- 
more  as  may  be  reciuircd  in  special  cases,  each  made  of  ^  in.  steel  strand.  At 
the  pole  each  guy  shall  be  secured  by  a  round  turn  and  lashed  eye,  as  shown 
in  Fig.  88.     Guys  should  be  located  as  near  the  middle  of  the  cross  arms  as  poi»- 


FIG.  86. — POLE  BASE  FOR  WOOD  ROOFS. 

and  I  in.  diameter  for  the  pins.  The  channels  shall  be  formed  by  heating  and 
forging  in  a  die.  One  Vio  in.  bolt  shall  be  placed  on  each  side  of  each  pole,  and 
on  each  side  of  each  pin.  The  details  and  dimensions  of  each  arm  are  given  in 
Figs.  82,  83  and  84,  while  a  cross  section  is  shown  in  Fig.  85. 

PINS  AND  INSULATORS.     Shall  be  standard  pins  and  insulators  as  speci- 
fied in  Sections  16  and 


GUY  AT  POI.F.. 


FIG. 


UV  ATTACHMENT  TO  ROOF. 
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FIG.  87. — POLE  BASE  FOR  IRON   ROOF. 

ATTACHMENT  TO  ROOF.  Each  pole  shall  be  set  in  an  iron  base  placed  on 
the  roof.  In  ease  of  a  wooden  roof,  the  base  shown  in  Fig.  86  shall  be  used, 
and  each  pole  shall  be  set  over  the  principal  roof  timbers,  so  that  no  weight  shall 
fall  on  mere  rafters  or  boarding.  If  necessary,  a  supplementary  timber  founda- 
tion shall  be  built  to  carry  the  load  to  the  main  timbers.  The  base  shall  be 
placed  on  not  less  than  four  layers  of  roofing  felt,  and  secured  by  four  ^   in. 


sible.  At  the  roof  the  guy  shall,  whenever  possible,  be  fastened  as  shown  in 
Fig.  89.  A  'A  in.  turn  buckle  or  strand  clamp  shall  be  used,  and  the  tension  on 
all  guys  so  adjusted  to  brace  the  pole  equally  in  all  directions.  Care  shall  be 
observed  to  so  locate  the  guys  on  each  roof  as  to  best  protect  the  fixtures  from 
the  severest  winds.  If  it  ;s  impossible  to  secure  guys  to  the  roof,  they  may 
be  attached  to  other  portions  of  the  building.  The  main  wall,  .several  feet  below 
the  cornice,  is  the  next  best  place,  and  the  guys  secured  by  driving  a  wall  iron 
into  the  brick  work.  In  this  case  the  turn  buckle  or  clamp  must  be  placed  above 
the  roof  and  out  of  sight.  Attachment  to  chimneys  and  cornices  should  be 
avoided  as  dangerous. 

FINISHING.  After  the  fixture  is  complete,  all  the  metal  work  shall  receive 
two  good  coats  of  best  metallic  paint,  slate  color  or  light  brown.  All  debris,  tools 
or  material  shall  be  removed,  the  roof  carefully  examined  and  left  in  perfect 
and  neat  condition.  In  all  other  respects  house-top  lines  shall  be  constructed  of 
the  same  materials,  and  in  the  same  manner  as  specified  for  regular  open  wire 
construction. 


(Seneral  Bews. 


The  telephone. 


SAN  BERNARDINO,  CAL.— The  Home  Telephone  Company  has  filed  ar- 
ticles of  incorporation  in  the  County  Clerk's  office  here  under  two  separate 
names — the  San  Bernardino  Telephone  and  Telegraph  Company  and  the 
Redlands  Home  Telegraph  Company.  In  addition  to  the  usual  business  of 
such  companies  it  will  establish  a  burglar-alarm  system  and  a  messenger 
service.  The  directorate  is  the  same  for  both  corporations,  as  follows:  Arthur 
Wright,  John  Van  Liew,  F.  F.  Graves,  C.  L.  Zahn  and  F.  W.  Wachter,  all 
of  Los  Angeles.  The  telephone  system  will  be  built  to  Banning,  Beaumont, 
Pomona,  Ontario,  Corona  and  ultimately  to  San  Diego.  The  contract  for  in- 
stalling the  system  is  in  the  hands  of  the  Cleveland  Construction  Company. 

MAHER,  COLO.— The  Maher,  Crawford  &  Hotchkiss  Telephone  Company, 
with  a  capital  stock  of  $5,000,  has  been  incorporated  by  G.  H.  Graham,  W.  L. 
Savage,  A.  W.   Morrow  and  others. 

WASHINGTON,  D.  C— The  District  Commissioners  have  directed  that  the 
contract  for  furnishing  underground  signal  and  telephone  cable  be  awarded  to 
the  Chesapeake  &  Potomac  Telephone  Company  for  the  fiscal  year  beginning 
July  I.     The  company's  bid  was  $35,636.36. 

ATLANTA,  GA. — C.  J.  Simmons  has  purchased  a  site  in  Atlanta  which  will 
probably  be  used  for  the  erection  of  an  exchange  for  the  Standard  Telephone 
Company  when  this  corporation   shall   have   been   re-organized. 

ATLANTA,  GA. — Damage  suits  against  the  Southern  Bell  Telephone  Com- 
pany, aggregating  $40,000  in  Atlanta,  have  been  dismissed.  The  suits  grew  out 
of  the  explosion  in  a  manhole  in  the  city  of  Atlanta. 

EUREKA,  ILL. — The  Eureka  Telephone  E.xchange  contemplates  increasing 
its  capital  stock  to  $5,000. 

MT.  OLIVE,  ILL. — The  Mt.  Olive  Telephone  &  Electric  Company  has  been 
organized  with  a  capital  stock  of  $5,000.  The  incorporators  are  Gustav  Schrier, 
W.  J.  Burns  and  G.  A.  Simpson. 

WABASH,  IND. — A  complete  system  of  rural  telephones  will  be  built  in 
the  country  around  Wabash  this  spring  by  the  Home  Telephone  Company. 

INDIAN.-XPOLIS,  IND.— The  Patriot  &  North  Telephone  Company,  of  Ohio 
and  Switzerland  counties,  has  been  incorporated  with  a  capital  stock  of  $5,000. 

CRYSTAL,  IND. — The  Crystal  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $1,000,  by  William  A.  Line,  Walker  Mickler  and  J.  M. 
Sivilage. 


FONTANET,  IND.— The  Merchants'  Telephone  Company,  of  Fontanet,  has 
been  incorporated  with  a  capital  stock  of  $5,000.  The  incorporators  are  H.  J. 
Lambert,  W.  J.  Randall,  J.  J.  King  and  Edward  King. 

GREENFIELD,  IND.— The  Carrollton  Telephone  Company  has  increased  its 
capital  stock  $3,000  and  will  make  improvements  and  extend  its  lines.  The 
Carrollton  is  a  farmers'  company  and  is  giving  good  service. 

DANVILLE,  IND. — James  M.  Griest,  of  New  Haven,  Conn.,  has  closed  a 
deal  with  president  Spencer,  of  the  Danville  Telephone  Company,  which  gives 
Griost  control  of  many  telephone  lines  over  Hendricks  County.  This  and 
other  deals  gives  Mr.  Griest  the  local  system  and  a  dozen  small  exchanges 
and  many  toll  lines  in  all  directions.  The  price  paid  for  the  Danville  com- 
pany's property  was  $35,000.  Mr.  Griest  had  previously  purchased  the  Plain- 
field  system,  nine  miles  south. 

INDIANAPOLIS,  IND.— The  New  Telephone  Company,  of  this  city,  is 
making  extensive  improvements  and  adding  new  rooms  to  its  main 
exchange  building  in  order  to  accommodate  its  rapidly  increasing  busi- 
ness. The  switchboard  is  being  enlarged  and  changed  from  an  old  drop 
into  a  l-.mp  signal  board.  New  cut-off  relays  are  also  being  put  in.  The  com- 
pany is  also  putting  in  a  number  of  private  branch  exchanges.  Similar  im- 
provements and  additions  are  being  made  to  the  company's  branch  exchange 
on    24th    Street   and   Talbott   Avenue. 

EVANSVILLE,  IND. — The  preliminary  steps  in  the  organization  of  the 
Municipal  Telephone  Company  in  this  city  were  taken  in  a  meeting  held  by 
the  stockholders  a  few  days  ago,  when  Alexander  Gilchrist,  Fred  Peterschein, 
A.  F.  Karges,  Jas.  R.  Goodwin,  A.  P.  Lahr,  R.  K.  Dunkerson  and  James  Gray 
were  elected  directors.  In  a  few  days  the  directors  will  decide  upon  what  plan 
is  best  to  pursue  in  regard  to  launching  the  municipal  plant.  A.  J.  Rouseau, 
representing  the  Stromberg-Carlson  Construction  Company  was  present,  and 
invited  the  directors  and  city  officials  to  go  on  a  tour  of  inspection  to  tlie 
cities  where  his  company  has  installed  plants.  K.  McMurray,  of  the  American 
Electric  Telephone  Company,  was  also  present.  The  ordinance  making  the  com- 
pany possible  provides  that  the  amount  to  be  raised  shall  be  $190,000.  Of  this 
amount  $135,000  has  been  subscribed.  Any  one  of  the  numerous  construction 
companies  endeavoring  to  secure  the  contract  is  willing  to  take  the  remaining 
$55,000  worth  of  stock.  Mayor  Covert  is  desirous  that  the  stock  all  be  held 
by  local  people.  Thus  the  Evansville  telephone  question  is  in  the  hands  of  the 
directors.  The  injunction  suit  to  test  the  right  of  the  Cumberland  Company 
to  longer  occupy  the  streets  will  not  be  heard  until  June. 

DES  MOINES,  lA. — The  Ocheyedan  Automatic  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $6,000. 

COUNCIL  BLUFFS,  lA.— C.  B.  McBride,  president  of  the  Honey  Creek 
Farmers'  Mutual  Telephone  Company  has  been  granted  the  right  to  establish  a 
telephone  system  here. 
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OnUMWA.  lA.  Ilir  .)tnun»..  lclri.lu.nr  I  i.iii|.»i.y  !.-.«  rlnlc.l  ..||uci«  (..1 
the  riittiiiig  yrat«  a»  (ullowa!  rirsiilnil,  I- rank  S.  Tiitnrr ;  viic  iimidrnl.  Henry 
S.   Ilerr;   »cirrl«ry,   (irxriie   S.   fow.lcty;  treaiurrr,   I,    V.   llulil.«rd. 

I.E  MARS,  lA.  The  ilireclor.  of  the  l.e  M«r«  Telr|.hi.nr  Cninpany  have  lei 
■  oinlrm-l  for  the  conilructinn  of  their  telephone  ayalein  In  M»rk  Httl.rocl<  of 
Avoca.  Slroml>erB  f«rliM>n  ■pparalus  will  be  ii»e<l.  The  cniilracl  c»ll«  for  ■ 
•yilem  of  t>oo  telrphnnrt. 

m:S  MOINKS.  lA.  The  finance  comniillee  of  Ihr  IJoar.l  of  Director,  of  ihc 
Mutual  Tclrplu.nr  Company  lina  >ol>niilli-tl  a  plan  for  the  rr  .•rKnniiation  anil 
I'lnancini  of  the  company,  the  rebiiiKlinR  of  the  property  and  rrailjnatment  of 
itt  relation*  to  the  city.  The  improvrmrnln  conlrni|ilalril  will  co»t  from 
$7S,ooo  to  $iou,ouo,  exchnive  of  the  ImililinK,  which  will  co»t  $50,000 
more.  AiMltional  common  mock  will  he  i.niieil  initcod  of  preferred  itoclc  and 
hondi,   for  the   purpone   of  defraying  the  co»t  of  the   improvemenlt. 

KINGMAN,  KAN.  The  I'eople'i  Telephone  Company  will  extend  iti  line 
from  Leiivenuorth  to  Kansas  City.  Mo. 

TtirF.KA.  KAN.— The  DcwcyWarchain  Telephone  Company  li.i*  been  or- 
ganiied  to  do  business  in  central  Kans.ns  nnd  has  been  granted  a  charter.  The 
capital  stock  is  $50,000,  the  Rrr.ilcr  part  of  which  is  held  by  C.  I".  Dewey,  of 
OiicaKO,  and  II.  P.  Warcbam.  of  Manhattan,  Kan.  The  company's  place  of 
business  will  he  Junction  City  and   Manhattan. 

I.UDLOW.  KY.— The  I.udlow  Telephone  Company  has  applied  for  a  fran 
chise  to  establish  a  telephone  system  throughout  Campbell  County.  The  com- 
pany has  already  asked  for  rights  in  Newport,   Bcllevue  and  Dayton. 

rR.\NKKt)RT,  KY.— The  London  Telephone  Company,  of  Laurel  County, 
has  been  incorporated  by  the  Secretary  of  Stale.  The  company,  which  has  a 
capital  stock  of  $10,000,  will  build  lines  to  connect  London  with  F.ast  Bern- 
stadi,   McWharler,  Bcnge,  Pittsburg  and  Manchester,  in  Clay  County. 

C..\LF.SHl'RC.,  MICIL— The  village  council  has  granted  a  franchise  to  the 
Citiiens"  Telephone  Company. 

MARQUETTE.  MICIL— The  Michigan  Bell  Telephone  Company  has  decided 
to  extend  its  long  distance  service  to   Manistiquc. 

DULUTH,   MINN.— The  switchboard  at  the  central  office  of  tlic  Zenith  Tel- 
ephone Company  was  burned  out  a  few  days  ago  as  a  result  of  the  crossing  of 
telephone  wires  with  an  arc  light  wire.     Little  damage  was  done  to  the  building. 
BINGHAMTtIN,   N.    Y. — It  is  proposed   to  install   a   police   telephone  system 
in  this  city. 

\Vt)LCOTT,  N.  Y.— The  Wolcott  Rural  Telephone  Company  will  construct  a 
line  from  this  village  to  South  Butler,  Butler  Center  and  Red  Creek. 

SENECA  FALLS,  N.  Y.— The  village  trustees  are  considering  the  advis- 
ability of  ordering  the  various  telephone,  telegraph  and  other  electric  wires 
placed  underground  in  the  main  business  streets  of  this  place. 

BUFF.-\LO,  N.  Y. — The  International  Railway  Company  is  installing  a  tel- 
ephone system  for  the  direction  of  the  operation  of  cars  on  its  various  lines. 
The  Bell  Telephone  Company  has  secured  the  contract  to  furnish  250  telephones 
for  this  service. 

ELB.\.  N.  Y. — A.  G.  Small,  of  Rochester,  who  is  connected  with  the  Bell 
Telephone  Company,  is  making  arrangements  to  establish  an  exchange  in  this 
place.  It  is  proposed  to  organize  a  local  company  to  be  operated  in  connec- 
tion with  the  Bell  system.  Forty  telephones  will  be  connected  with  the  service. 
BKOCKl'ORT,  N.  Y. — It  is  reported  that  the  Bell  Telephone  Company  will 
make  application  to  the  village  trustees  for  a  franchise  to  establish  an  exchange 
and  sj-stem  in  this  place.  There  is  already  a  local  company  here  with  a  service 
of  300  instruments,  and  there  docs  not  seem  to  be  much  sentiment  in  favor  of 
the  Bell  Company's  coming  in. 

CLEVELAND.  OHIO. — The  Standard  Telephone  Company  has  changed  its 
location  from  Cleveland  to  Logan.     Mr.  \V.  H.  Fledderjohann  is  president. 

SPRINGFIELD,  OHIO.— The  Springfield  &  Xcnia  Telephone  Company  has 
been  granted  permission  to  erect  an  exchange  building  on  Centre  Street  in  this 
city  to  cost  $8,000. 

WEBSTER.  OHIO. — The  Webster  Telephone  Company,  of  Webster,  Wood 
County,  has  been  incorporated  with  a  capital  stock  of  $10,000.  The  names  of  the 
incorporators  are  Milan  Jameson,  J.  A.  Stebel,  L.  C.  Fish,  C.  D.  Hagerty, 
L.  E.   Philo  and  Anthony  Seifert. 

TIFFIN,  OHIO. — The  new  Farmers'  Mutual  Telephone  Company,  of  Attica,, 
will  conduct  business  in  Seneca,  Huron  and  Wyandot  Counties.  The  following- 
named  officers  have  been  elected:  President,  J.  W.  Walkers;  secretary,  Jacob 
Zellers;  treasurer,  Henry  Deuchley. 

WILLIAMSPORT.  PA. — Farmers  of  the  Loyalsock  Valley  are  organizing  a 
telephone  company  to  build  a  line  from  Williamsport  to  Warrenville.  a  distance 
of   12   miles. 

BROOKINGS,  S.  D. — The  city  has  voted  bonds  to  purchase  the  telephone 
system. 

LE  DELLE.  S.  D. — The  South  Dakota  Farmers'  Mutual  Telephone  Com- 
pany, of  Le  Delle.  has  been  incorporated  with  a  capital  stock  of  $6,000. 

BEAUMONT.  TEX. — The  Beaumont  Telephone  Company  has  increased  its 
capital  stock   from  $120,000  to  $200,000. 

SMITH VILLE.  TEX. — The  Smithville  Telephone  Company  has  been  organ- 
ized with  a  capital  stock  of  $20,000.  The  new  company  has  purchased  the  old 
local  system  and  will  extend  and  improve  the  same.  The  officers  of  the  new 
company  are  as  follows:  President.  E.  H.  Eagleston;  vice-president,  W.  R. 
Scircy;  secretary  and  treasurer,  V.  S.  Robb. 

S.ALTILLO,  MEX. — It  is  stated  that  John  Woessner.  of  Saltillo.  who  is 
building  a  long  distance  telephone  line  between  Monterey.  Mex.,  and  Torre>>n, 
a  distance  of  300  miles,  will  extend  the  system  to  a  number  of  the  other  lar.fer 
cities  of  that   country. 


ELECTRIC   LIGHT  AND   POWER. 


Nt)UTII  IIIKMINGIIAM,  ALA-  The  ciii/rni  have  voird  lo  i»ue  $15,000 
Uinds  fur  an  electric  light  plant. 

STOCKTON,  CAL.-  The  City  Council  la  making  arrangements  to  hold  a 
special  elerilon  on  a  propoailion  to  bond  the  city  for  $160,000  for  the  purpoae 
of  conatructing  a  municipal  electric  tighling  plant.  I'rofeasor  C.  L,  Cory,  of 
the  KiiKinrering  OITicca.  prepared  plana  and  eatimalea  for  the  use  of  the  city 
aulhoMlira. 

SAN  FRANCISCO.  CAL— The  Pacific  Portland  Cement  Company,  of  S«n 
Francisco,  which  has  its  factory  in  Suisun,  recently  closed  a  contract  with  the 
GenrrnI  Electric  Company  for  two  large  induction  motora  of  joohp  and  310 
hp.  reapectively  and  a  number  of  amallrr  motors  aggregating  100  hp  in  capacity. 
The  capacity  of  llie  plant  ia  lo  be  increaaed  from  600  burrela  lo  1,400  barrels 
per  ilay.  Geo.  Stone  i(  president,  N.  L.  Bell,  vice-pretidcnt,  and  Morrii  Kind, 
auperintendent. 

WEST  PALM  BEACH,  FLA.— Joseph  Jefferson,  the  famous  nclor,  will  be 
president  of  a  new  $50,000  electric  tight  and  power  company  to  be  organized 
at  West  Palm  Beach. 

GREEN  CASTLE,  IND.— A  new  electric  light  plant  is  conlemplated  for 
Depaw   ITniveraily  in  this  city. 

MUNCIE,  IND.— The  local  electric  lighting  planl.  belonging  lo  C.  M.  Kim- 
brough,  11.  ('.  Hammond  and  others,  has  been  sold  to  Muncie  capitaliltl  who 
will  enlarge  the  plant  and  install  new  machinery.  The  purchase  price  is  $75,000. 
TAYLORVILLE,  I.\D. — Prominent  electric  light  men  have  secured  option! 
on  the  slock  of  the  Citizens'  Gas  Company  and  the  Taylorville  Electric  Com- 
pany, and  on  April  6  the  stock  of  the  two  companies  was  practically  sold  to 
a  New   York   company. 

MISHAW.\KA.  IND. — The  council  has  sold  the  city  water  and  lighting 
plants  lo  the  Public  Utility  Company  for  $100,000.  The  action  was  taken  to 
avert  foreclosure  sales  by  holders  of  unpaid  bonds.  Under  the  deed  the  city 
reserves  the  privilege  of  buying  back  the  plant  after  five  years. 

COLUMBIA  CITY.  IND.— The  municipal  electric  light  plant  operated  by 
this  city  in  connection  with  a  municipal  water  plant  is  proving  highly  satis- 
factory. The  plant  was  purchased  of  a  private  company  while  the  city  was 
paying  it  $80  per  lamp  and  it  is  claimed  that  the  same  are  now  being  operated 
at  a  cost  of  $28  per  lamp  per  year.  The  plant  will  be  enlarged  so  as  to  ac- 
commodate the  demand  made  upon  it. 

ASHBURNHAM.  MASS.— The  Green  Electric  Light,  Power  &  Manufac- 
turing Comj.any,  of  Ashhurnham,  has  been  incorporated  with  a  capital  stock 
of  $16,000.  The  names  of  the  incorporators  arc  Charles  H.  Greene.  Alonzo  A. 
Carr,  Cecil  F.  Hcyward.  Edwin  A.  Hubbard.  William  O.  Lovcland  and  Henry 
Allison. 

LESTER  PRAIRIE,  MINN.— W.  F.  Volkcnant  is  reported  interested  in  the 
construction  of  an  electric   light  plant. 

SOUTH  STILLWATER,  MINN.— Prof.  J.  J.  Flather,  of  Minneapolis,  is 
stated  to  have  been  engaged  to  prepare  plans  for  an  electric  light  plant  and 
water  works,  to  cost  about  $23,000. 

STILLWATER.  MINN. — The  Western  Gas  &  Electric  Company  is  reported 
to  have  absorbed  the  Stillwater  Gas  &  Electric  Company  and  the  Apple  River 
Power  Company,  and  will  develop  the  power  at  Apple  River  still  further  for 
transmission   to  this   city. 

HUNTSVILLE,  MO.— The  Huntsville  Gas  &  Electric  Company  of  Hunts- 
villc.  has  been  incorporated;  capital  $15,000.  Incorporators:  W.  C.  Knight 
and  J.  T.   McClanahan. 

MANCHESTER,  N.  H.— The  Manchester  Traction.  Light  &  Power  Co.,  con- 
trolled by  Tucker,  Anthony  &  Co..  of  Boston,  has  been  awarded  a  five-year 
contract  for  lighting  the  city  of  Manchester.  N.  H.,  at  $90  per  light.  This  is  a 
reduction  of  $25   per  light  from  the  previous  contract. 

CAMDEN.  N.  J. — The  New  Jersey  Southern  Gas  &  Electric  Company  re- 
cently incorporated,  has  taken  over  the  properties  of  the  Wenonah.  Glassboro 
&  Clayton  Electric  Company;  the  Electric  Light.  Heat  &  Power  Company  of 
Hammonton;  The  Egg  Harbor  Electric  Lighting  Company;  the  Swedesboro 
Gas  Company  and  a  water  power  at  Weymouth,  N.  J. 

GREENE,  N.  Y. — The  Water  Commissioners  of  Greene  expect  soon  to  have 
plans  prepared  for  water  works  and  an  electric  light  plant.  Address  J.  E. 
Bartoo  for  further  information. 

ATHENS.  OHIO. — A  proposition  to  issue  $15,000  worth  of  bonds  for  a 
municipal  lighting  plant  was  carried  at  the  recent  election. 

OBERLIN.  OHIO.— The  Council  has  granted  L.  B.  Fauver  and  A.  E.  Hay, 
of  Elyria,  a  franchise  for  a  heating  and  electric  light  plant. 

DEFIANCE.  OHIO. — The  Council  has  granted  John  F.  Frost  and  Martin 
\V.  Steinberger.  a  franchise  for  an  electric  light  and  heating  plant. 

CLEVELAND.  OHIO. — The  Cuyahoga  County  Commissioners  are  again 
figuring  oil  installing  a  lighting  plant  to  supply  the  county  buildings  with 
light.  Light  costs  the  county  over  $10,000  per  year  and  it  is  thought  that  a 
suitable  plant  could  be  erected  for  about  that  much   money. 

SOUTH  BETHLEHEM,  PA.— The  Consumers'  Heat  &  Power  Company,  of 
South  Bethlehem,  has  been  incorporated  with  a  capital  of  $5,000. 

XORRISTOWN,  PA. — The  town  council  has  granted  permission  to  the 
Montgomery  Subway  Company  to  lay  conduits  in  the  streets  of  Norristown. 
These  conduits  will  accommodate  electric    light,   telephone  and   telegraph    wires. 

READING,  PA.^ — It  is  reported  that  the  Schuylkill  Navigation  Company  will 
construct  an  electric  plant  at  Kissingers  Dam.  It  will  furnish  lighting  for  the 
Reading  shops,  the  shifting  and  freight  yards,  stations,  etc.,  and  for  the  vari- 
ous plants  of  the  Reading  Ir^'U  Company.  The  plant  will  use  the  power  of  the 
Schuylkill   by  means  of  a   la  ge   turbine   wheel. 
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CUSTRR,  S.  I).— R.  M.  Fuller  and  Fred  Bcardshear,  it  is  reported,  have 
secured  a  franchise  for  an  electric  liglit,  power  and  heating  plant,  telephone 
and  telegraph  system. 

TRENTON,  TENN.— The  Senate  has  passed  the  hill  authorizing  the  city  ti. 
issue  $15,000   electric   light  bonds. 

COLU.MBIA,  TENN.— The  Board  of  Aldermen  has  granted  to  John  H.  C.ir- 
pcnter  a  franchise  for  an  electric  light  plant. 

SPRINGFIELD,  TENN.— The  House  has  passed  the  bill  authorizing  the 
city  to  issue  $35,000  bonds  for  an  electric  light  plant  and  water  works. 

MEMPHIS,  TENN. — The  Memphis  Consolidated  Gas  &  Electric  Company 
will  expend  about  $93,000  in  extending  its  conduit  system  in  Memphis. 

SPOKANE,  WASH.— The  City  Council  has  granted  the  Spokane  Light  & 
Power  Company  a   franchise. 

CHESTER,  W.  VA. — The  village  is  considering  establishing  a  municipal 
liKliting   plant. 

(iR.W'TSBURG,  WIS.- — The  citizens  have  voted  for  water  works  and  an 
electric  light  plant. 

S.AUK  CITY,  WIS.—  Preliminary  steps  arc  being  taken  to  ascertain  the 
cost  of  a  municipal  electric  light  plant  at  a  probable  cost  of  $8,500. 

MADISON,  WIS. — It  was  voted  on  April  7  to  construct  a  municipal  power, 
heating  and  lighting  plant;  a  garbage  disposal  and  sewage  disposal  plant  and  a 
pumping  station. 

WAUPACA,  WIS.— The  Waupaca  Electric  Light  &  Railway  Co.  has  secured 
a  contract  for  27  or  more  2,000-cp  arc  lights,  every  night  from  dusk  until 
dawn,  at  $6.36   per   light   per  month. 

SHEBOYGAN  FALLS,  WIS.— The  directors  of  the  Sheboygan  &  Elkhart 
Lake  Ry.  &  Electric  Company  have  decided  to  equip  the  Elkhart  Lake  sub- 
station with  apparatus   for   lighting  and  power. 

DE  FERE,  WIS. — The  Burns  Boiler  Company  will  install  in  its  new  factory 
a  system  of  electric  power.  Each  machine  will  be  equipped  with  an  inde- 
pendent motor  and  power  will  be  supplied  by  a  General  Electric  generator 
driven  by   a   loo-hp   "Ideal"  engine. 

TEHUACAN,  MEX.— Inocente  Sanchez  and  Ramon  de  la  Fuentc,  of  this 
city,   will   install   an  electric   light  plant  here. 


THE  ELECTRIC  RAILWAY. 


HUNTINGTON,  ARK.— The  Huntington,  Sugar  Loaf  «:  Rapid  Transit  Com- 
pany has  been  organized  with  a  capital  stock  of  $100,000  to  build  an  electric 
railway  to  connect  Huntington,  Prairie  Creek,  Montreal,  Burmah  and  other 
mining  towns.  The  officers  are  Bennett  Brown,  president;  Dr.  J.  W.  McConnell, 
vice-president;  O.  M.  Harwell,  secretary  and  treasurer. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has  appointed  .T.  C. 
Stut  to  make  the  estimates  as  to  the  cost  of  changing  the  present  Geary  Park 
&  Ocean  Railroad  into  an  electric  line. 

SANTA  BARBARA,  CAL.— It  is  reported  that  the  Santa  Barbara  Electric 
Railway,  together  with  its  power  plant,  has  been  acquired  by  the  Huntington- 
Hellman  interests  of  Los  Angeles,  to  form  a  terminal  for  electric  lines  from 
Ventura  to  Santa  Barbara. 

DENVER,  COLO. — Fred  C.  Adams,  of  Denver,  is  interested  in  a  project  to 
build  an  electric  railway' to  connect  Colorado  Springs  with  Denver  and  Pueblo. 

LOCKVILLE,  CONN.— The  Stafford  Springs  Street  Railway  Company,  is 
seeking  authority  to  increase  its  capital  stock  from  $700,000  to  $1,500,000.  The 
new  road  will  form  part  of  the  Hartford-Worcester-Boston  line,  promoted  prin- 
cipally by  Boston  interests. 

BRISTOL,  CONN.— The  directors  of  the  Bristol  &  Plainville  Tramway  Com- 
pany have  authorized  the  construction  of  the  line  between  Bristol  and  Plain- 
ville. 

MADISON,  IND. — The  Jefferson  County  commissioners  have  granted  a 
franchise  to  Hubbard,  Yoder  &  Co.,  of  Indianapolis,  for  an  electric  railway 
from  Madison  to  Hanover. 

ELKHART,  IND.— The  Ft.  Wayne,  Elkhart  &  Chicago  Traction  Comp.-iny 
has  been  incorporated  with  $10,000  capital  stock  by  A.  H.  Beardsley,  S.  L. 
Beardslcy,  Charles  Burhaus  and  others. 

ELKHART,  IND. — The  St.  Joseph  Valley  Traction  Company  has  elected 
these  officers:  H.  E.  Bucklen,  president;  W.  B.  Pratt  and  R.  Ellison,  vice- 
presidents;  C.  H.  Winchester,  treasurer,  and   S.  Maxon,  secretary. 

INDIANAPOLIS,  IND. — The  Madison,  Grecnburg  &  Indianapolis  Railway 
Company  has  been  incorporated  with  $50,000.  The  promoters  arc  Richard 
Johnson,  Nicholas  Horuss,  W.   D.   Wilson,   L.   V.   Cravens   and   David  Johnson. 

WABASH,  IND. — Negotiations  are  on  for  the  sale  of  the  Wabash  River 
Traction  Company  to  the  Union  Traction  Company,  of  Indiana.  The  Wabash 
road  extends  from  Wabash  to  Logansport.  34  miles.  The  property  is  owned 
chiefly  by   Charles   Blakelee  and  the   price   is  understood  to  be   $850,000. 

SOUTH  BEND,  IND. — The  Indiana  Western  Railway,  recently  incorpo- 
rated, will  build  an  electric  railway  from  South  Bend  to  Michigan  City,  a 
distance  of  about  36  miles.  The  line  will  be  built  for  high-speed  interurban 
service.  The  engineering  corps  is  now  locating  the  line.  J.  McM.  Smith,  gen- 
eral  manager  of  the    Indiana   Railway    Company   at   South    Bend,   is  interested. 

TOPEKA,  KAN. — Official  announcement  has  been  made  of  the  consolidation 
of  the  Topeka  City  Railway  and  the  Vinewood  Park  Street  Railway  Com- 
pany. Many  prominent  Eastern  and  Western  street  railway  men  are  interested 
in  the  deal,  among  tlie  names  of  those  connected  with  it  being  L.  E. 
Myers,  of  Chicago;  Walton  H.  Holmes  and  Conway  F.  Holmes,  of  Kansas 
City;  Isaac  T.  Burr,  of  Boston;  E.  W.  Wilson,  Pckin,  111.     An  effort  is  to  be 


made  to  secure  a  blanket  franchise  to  cover  both  properties,  and  then  the 
reconstruction  and  improvement  of  the  system  will  be  begun. 

CUMBERLAND,  MU. — The  Westernport  &  Keyser  Traction  Company  has 
been  incorporated.  The  capital  is  $20,000,  and  the  incorporators  arc  James  L. 
Luke,  of  Luke,  Md.;  N.  U.  Bond,  of  Bond,  Md.;  David  P.  Miller,  of  Cumber- 
land, Md.;  Zadock  T.  Kalbaugh,  of  Piedmont,  W.  Va.,  and  James  C.  Watson, 
of  Keyser,  W.  Va. 

FALMOUTH,  MASS. — The  Railroad  Commissioners  have  issued  an  order 
authorizing  the  Cape  Cod  Street  Railway  Company  to  construct  its  proposed 
road  in  Falmouth. 

.SPRINGFIELD,  M.ASS. — The  Springfield  Street  Railway  Company  will  make 
extensive  improvements  and  additions  to  its  power  plant,  the  proceeds  of  the 
sale  of  $250,000  of  the  new  stock  just  authorized  by  the  Massachusetts  Rail- 
road  Commissioners  being  intended   for   this  purpose. 

DUNSTABLE,  MASS. — Steps  are  being  taken  to  organize  and  to  build  an 
electric  railway  to  connect  Tyngsboro  and  Lunenburg.  The  proposed  route  is 
about  eighteen  miles  in  length.  It  is  proposed  to  capitalize  the  company  at 
$joo,ooo,  and  the  proposed  name  is  the  Pcppcrell  &  Townsend  Street  Railway 
Company. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Electric  Railway  will,  it  is  reported,  build  a  branch  this  summer  from  Coopers- 
villc  to  Ravenna,  a  distance  of  ixyi  miles. 

SAGINAW,  MICH.-  D.  .\I.  Farson,  115  Devon  Street,  Chicago,  and  G.  N. 
I'annell,  secretary  Trowbridge  &  Niver  Company,  Boston,  are  interested  in  the 
proposed  electric  railway  from  Saginaw  to  Flint. 

ST.  LOUIS,  MO. — The  announcement  is  made  that  the  St.  Louis  Transit 
Company  has  in  contemplation  the  erection  of  a  new  power  house  in  East 
St.   Louis. 

GREAT  FALLS,  MONT.— The  City  Council  has  passed  a  resolution  to 
sulimit  to  a  vote  of  the  people  the  proposition  to  grant  a  twenty-five-year  fran- 
chise to  John  D.  Ryan  and  others,  who  recently  acquired  a  controlling  interest 
in  the  Boston  &  Great  F'alls  Electric  Light  Company,  for  the  operation  of  an 
electric   light   i)lant  and  a  street  railway  system  in   this  city. 

TKK.NTON,  N.  J. — Active  preparations  have  been  started  by  Wilbur  F. 
Saddler,  Jr.,  for  the  construction  of  an  electric  railway  to  connect  Trenton  and 
l.ambertville  and  intermediate  points. 

CAMDEN,  N.  J. — Contracts  for  the  construction  of  the  extension  of  the 
Camden  &  Suburban  Railway  from  Palmyra  to  Riverton  have  been  awarded 
to  the  Latta  &  Terry  Company,  of  Philadelphia.  The  company  has  also  awarded 
a  contract  for  the  construction  of  its  line  on  Union  Avenue  and  Park  Avenue, 
Pcnsauken,  to  T.   S.   Drake  &  Company,  of  Philadelphia. 

UTICA,  N.  Y. — It  is  understood  that  the  increase  in  the  capital  stock  of  the 
Utica  &  Mohawk  Valley  Railway  Company  from  $3,100,000  to  $6,300,000  is  to 
furnish  funds  for  the  construction  of  important  extensions  to  the  company's 
lines. 

HOOSICK  FALLS,  -X.  Y. — A  charter  has  been  granted  by  tlie  Vermont 
Legislature  for  an  electric  railway  from  Bennington,  \'t.,  to  the  Massachusetts 
.State  line  at  Williamstown,  where  a  short  extension  of  the  Hoosac  Valley 
Street  Railway  would  connect  the  line  with  North  Adams  and  Pittsfield, 
Terminals  will  be  at  Great  Barrington,  Mass.,  and  Bennington,  a  distance  of 
sixty  miles,  principally  through  the  Berkshires.  Among  the  incorporators  are 
C.  H.  Cutting,  H.  H.  Hanley,  H.  W.  Clark  and  C.  Q.  Richmond,  of  North 
Adams.    Mass. 

GREENSBORO,  N.  C. — It  is  reported  that  the  electric  street  railway  com- 
pany of  Greensboro  may  build  a  twelve  mile  extension. 

BUCYRUS,  OHIO. — The  Crawford  County  commissioners  have  granted  a 
franchise  to  C.  A.  Linn  and  others  for  an  electric  railway  from  Marion  to 
Bucyrus. 

COLUMBUS,  OHIO.— The  Springfield,  Piqua  &  Troy  Railway  Company 
has  been  incorporated  with  $700,000  capital  stock  by  Asa  S.  Bushnell,  J.  L. 
Bushnell,  Dr.  II.   C.  Diamond,  W.  G.  Bowman  and  Fred  J.  Green. 

CLEVELAND,  OHIO.— The  Northern  Ohio  Traction  &  Light  Company  has 
sold  the  $500,000  of  4  per  cent,  bonds  and  $500,000  of  common  stock  which 
was  set  aside  at  the  recent  reorganization  for  immediate  sale  for  improvements. 

CLEVELAND,  OHIO.— The  directors  of  the  Muncie,  Hartford  &  Ft.  Wayne 
Railway  Company  have  elected  these  officers:  S.  M.  Hexter,  president;  A.  L. 
Johnson,  vice-president;  J.  C.  Gilchrist,  treasurer;  F.  M.  Osborn,  secretary. 
The  board  authorized  the  immediate  extension  of  the  line  to  Blufifton,  Ind., 
a   distance    of    15    miles. 

COLUMBUS,  OHIO. — The  Columbus,  Delaware  &  Marion  Railway  Company 
has  purchased  the  property  of  the  Marion  Street  Railway  Company  and  the 
Marion  Electric  Light  &  Power  Company,  of  Marion.  The  price  paid  for 
the  properties  is  said  to  have  been  $181,000.  The  Columbus,  Delaware  & 
Marion  Railway  Company  will  spend  a  large  amount  of  money  in  improving 
both  the  railway  and  lighting  systems. 

PITTSBURG,  PA.— The  Philadelphia  Company,  owning  the  capital  stock  of 
the  Sycame  Street  Railway  Company  and  the  Mt.  Washington  Street  Railway, 
has  formally  consolidated  those  companies  as  the  Mt.  Washington  Street  Rail- 
way   Company. 

STROUDSBURG,  PA. — .\  company  has  been  organized  to  build  an  electric 
railway  from  Mt.  Pocono  to  La  Anna,  a  distance  of  twelve  miles.  The  officers 
arc  J.  B.  Williams,  president;  John  Houck,  of  La  Anna,  treasurer;  E.  D.  Dun- 
ning, of  South  Sterling,  secretary. 

UNIONTOWN,  PA.— The  Webster,  Monessen,  Bellcverton  &  Fayette  City 
Street  Railway  Company  has  decided  to  extend  its  lines  to  Uniontown,  and 
will  issue  $300,000  worth  of  bonds  secured  by  mortgage,  the  Fayette  Title  & 
Trust  Company  being  trustee. 

PITTSBURG,  PA.— The  rapid  transit  committee  of  the  Pittsburg  Chamber 
of  Commerce,  in  order  to  secure  adequate  transportation  facilities  for  Pitts- 
burg and  vicinity,  will,  it  is  said,  recommend  that  subways  be  constructed 
and  leased  to  tractipn  companies  at  a  fixed  rental. 


734 


ELIiCTKICAI.     WORLD     and     l-NGINKKR. 


XI. I.  No.  17. 


NEW    INDUSTRIAL    COMPANIES. 


TIIK  IIK.N  1-.  llAkllOUK  I'II'MIIIM;  &  111!  IKIi  ImMI'ANV  |,a.  |,rrn 
IlKorpoialril  ul  lliiiniiiKliiiiii.  Alii..  uilli  a  ('u|>ilnl  Klnrk  <>(  )ij,iiuii.  Tllr  In' 
vorpuralum  otv   llrii    I'.    llnrlM>iii,   II.   (°.   Kitkiiiuii  nnd  Cliuilin    II.    Hurniti. 

TIIK  WII.I.IAM.S  i;i,l.iTkU  Ti:i,i:i'IK»NK  roMl'ANY.  of  Clrvrlaii.l. 
Ohio,  has  brrit  iiiciir|iiifulril  willi  n  lapital  iloclc  ii(  $10,01111.  The  incorporalort 
arr  I'hilip  K.  Unite,  l.ouU  II.  Spuiinrr.  K.  I'.  Kern,  1°.  M.  While  ind  II.  II. 
Ilamiih.n.l. 

TIIK  l.NTKRMOlI,NTAI.N'  KI.KCTRIC  COMI'A.NY  hnn  l.ccii  incorporated 
III  S»l(  Lake  City,  Utiili.  The  capital  (toirk  i*  $}u,ooo.  The  oniL-ert  are  Sam- 
uel V.  I'riilon,  prrniilriil;  K.  A.  Tripp,  vii'eprctiilcnl;  G,  C.  l''enti>n,  iccrctary; 
l.oiii*    II.    Karniwinth,   treaHurer. 

TIIK  MOUNT  OLIVK  TKLEPIIONE  AND  El-KCTRIf  ro.MPANY,  nf 
Mount  Olive,  111.,  ha>  been  incorporated  with  a  capital  of  $.<;,oui>,  to  manufac- 
ture and  deal  in  electrical  and  other  machinery,  tuppliri,  itc.  Inci>rporatnrs: 
Cuitav    Schreier,    William  J.    Ilruim,  CteurRr   A.   Simpson. 


LEGAL. 


TIIKFT  OK  CUKRKNT.  Gcmkc  Ill.»k.  a  prominent  merchant  of  Union 
Hill,  N.  J.,  was  scntcncc.l  last  w.-ck  by  Jutldr  lllair  in  the  General  Scsiions 
Court  at  Jcr.scy  I'lty  to  sixty  days'  imprisonnu-nt  in  the  county  jail  and  to  pay 
a  tine  of  $^50.  lie  was  convicted  of  defrauding  the  North  Iludion  Klectric 
Light  nnd  Power  Company  by  falsifyiuK  the  meter  supplyiiiR  the  electricity 
with  which  his  store  is  lighteil.  His  defense  was  a  Kcncral  denial.  Block  ex- 
I>ected  to  be  punished  by  tine  only.  lie  was  greatly  surprised  when  sentenced  to 
imprisonment  also.  He  was  at  once  removed  to  the  county  jail  to  enter  upon 
his  term. 

CONTACT  WITH  LIVE  WIRE.— The  Supr.inc  Court  of  IVnns>lv,nnia,  in 
decidiuK  the  case  of  Elliott  vs.  Allegheny  County  I.iglit  Company,  held  that  in 
an  action  by  a  i>aintcr  to  recover  for  injuries  received,  where  the  evidence 
shows  that  be  fell  from  a  ladder  and  clutched  at  a  live  electric  wire,  and  was 
shocked  thereby,  he  is  not  entitled  to  recover  from  tlie  electric  light  company, 
which  left  the  wire  uninsulated,  the  fall  from  the  ladder  being  tlic  proximate 
cause  of  the  injury.  The  court  said  in  part:  "It  is  undisputed  that  the  de- 
fendant w;is  in  nowi.se  responsible  for  the  slipping  of  the  ladder,  which  was 
the  originating  cause  of  the  plaintiff's  fall.  It  would  be  speculative  in  the 
extreme  to  attempt  to  differentiate  between  the  extent  of  the  injury  which  he 
would  probably  have  received  if  he  had  not  come  in  contact  with  the  electric 
light  wire  in  the  course  of  his  fall.  It  is  quite  possible  that  the  wire  helped 
to  break  the  fall,  and  thus  lessen  the  extent  of  the  injury.  But  even  if  the 
presence  of  the  wire,  in  the  condition  in  wliich  it  was,  made  the  consequences 
of  the  fall  more  serious,  yet  it  did  not  bring  about  the  accident,  nor  was  it 
in  any  sense  the  efficient  responsible  cause  of  the  injury." 


OBITUARY. 


DR.  JOHN  IIOYT  I.II.I.li;.  ulu)  died  in  Los  Angeles.  Cal..  on  April  6,  was 
one  of  the  early  inventors  of  the  electric  motor  and  electric  railway  in  this 
country.  Fitting  it  was  that  a  modern  electric  street  railway  funeral  car  bore 
him  to  his  last  resting  place.  He  was  almost  90  years  of  age  at  his  passing 
away.  Born  at  Montrose,  Susquehanna  County,  Pa.,  .»\pril  13,  1813,  he  became 
incidentally  an  electrician  and  inventor,  finally  seeing  one  of  the  toys  of  his  youth 
grow  into  a  mighty  industrial  utility.  Contemporary  with  the  experiments  of 
Morse  in  telegraphy.  Dr.  Lillie,  then  residing  in  Joliet,  HI.,  was  deeply  en- 
gaged in  electrical  experiment,  the  most  satisfactory  of  which  was  an  electrical 
traction  motor.  It  was  not,  however,  until  1850,  that  the  Patent  Office  issued 
the  papers  which  recorded  as  "No.  7287"  the  improvement  in  "electromagnetic 
engines."  The  text  of  the  patent  states  that  Lillie  had  invented  "a  new  and 
useful  machine  for  the  generation  of  electro  magnetic  power."  The  claim  of 
"newness"  made  was:  First,  the  employment  of  induced  electricity,  inducing 
electricity  in  the  secondary  electro-magnets,  to  be  used  as  motive  power,  in 
connection  with  the  prime  mover,  and  to  neutralize  the  secondary  currents  of 
the  principal  magnets  formed  by  the  direct  current  from  the  battery.  In  Mar- 
tin &  Wetzler's  pioneer  work  on  "The  Electric  Motor  and  Its  Applications," 
Dr.  Lillie's  work  is  duly  recorded  and  illustrated.  Note  is  also  made  there  of 
the  traveling  exhibition  of  Messrs.  Lillie  and  Colton  of  a  model  electric  rail- 
way, shown  around  1847  and  later,  one  notable  feature  of  which  was  the  use 
of  the  track  as  part  of  the  return  circuit.  The  model  was  discovered  in  a  scrap 
heap  some  years  ago,  and  was  exhibited  in  operation  at  the  New  York  Elec- 
trical Exhibition  of   1896. 


PERSONAL. 


MR.  HENRY  V.  A.  PARSELL,  the  electrical  engineer  and  designeri  is 
sailing  on  April  29  for  England  and  will  not  return  to  New  York  before  the  end 
of  August. 

DR.  LEE  DE  FOREST  has  been  visiting  Seattle,  Wash.,  with  the  object  o£ 
establishing  wireless  telegraph  stations  along  the  Pacific  coast  and  possibly 
across  to  Asia. 

MR.  SAMUEL  INSULL,  president  of  the  Chicago  Edison  Company,  will,  it 
is  announced,  be  re-elected  a  director  in  the  American  Marconi  Wireless  Tel- 
egraph  Company. 

MESSRS.  DODGE  &  DAY,  the  modernizing  engineers  of  Philadelphia,  are 
installing  a  new  shop  management  system  in  the  works  of  the  Link-Belt  En- 
gineering  Company. 

MR.  W.  F.  D.  CRANE. — The  many  friends  of  Mr.  Crane  will  regret  to  hear 
that  this  well  known  electrical  engineer  is  quite  ill'  with  pneumonia  and  will 
express  hopes  for  his  early  recovery. 

HON.  W.  MURRAY  CRANE  has  been  added  to  the  executive  committee 
of  the  American  Telephone  &  Telegraph  Company.  He  has  been  associate'd 
with  th?  Bell  syst?m  for  some  time. 


.MK.  W,  S.  I.AYl  (It  K,  ol  till  well  known  linn  iil  .Shellield,  KtiKland,  beariiiu 
Ills  n«Mlr,  and  rnunurd  in  electric  ciir  lilliiiu,  ri|iiipnu-iil,  rtt.,  U  a  vifitur  lu 
New    York   iiiid   hua   lireii   altyliiK  ul   the   Wiiblorf  Aaliiria. 

l1(OI>.  W.  K.  GOLD.SIIllKdIKill  rrporu  Ihul  lift-  leUpliunc  conipanim  thai 
hlive  llirir  hruil<|uarlriii  in  (  hicaun  will  occupy  ubiiut  jo,oou  aquare  feet  of 
■puce  with  their  exhihili  In  the  Kleclricity  lluihliuK,  at  the  St.  Ixtuii  Kx- 
poirition. 

DR.  WAI.TIIKR  NRRNST,  the  <ll>tinriiiilM  d  German  cliemitt,  made  hut  a 
brief  atny  in  Ihi*  country,  to  the  dinuppolnliiienl  of  a  boat  of  friendu  and  ad- 
inlrem.  After  partirlpnting  actively  in  the  KIrclrochemical  coni|^nl!on  laat 
week,  he   nailed   for  home  on   Satur<lay. 

DR.  W.  M.  HAIIIKSIIAW,  of  the  India  Kiibhrr  &  Gulla  Pcrcha  TntulnlinK 
Company,  hn«  returned  home  to  New  York  from  n  long  trip  through  the  Went 
Indica  and  the  far  Soulhrtn  Stntra.  The  end  of  the  winter  found  the  veteran 
expert  in  rather  poor  hrnlth,  but  his  holiday  haa  done  him  eonaiderable  good. 

.MR.  HANS  PAF.TOW,  of  Ihe  firm  of  Paelow  Ilrolhrrs,  of  Dusseldorf,  Ger- 
many, was  a  ealhr  at  the  office  of  Ei.rtTRirAI.  Worn  i>  ano  RNotNKr.ii  thi^  week. 
Mr.  Partow  is  in  this  country  placing  orders  for  mill  supplies  anrl  arranging 
with  American  m.-inufarlnrers  of  such  supplies  to  represent  them  in  Germany. 

MR.  R.  M.  PATRICK  is  manager  of  the  new  concern  started  at  Syracuse, 
N.  Y.,  called  Ihe  R.  M.  Patrick  Electric  Contracting  Company.  It  has  esl,ih- 
lithed  general  ofTicea  at  the  Kirk  Block  and  wilh  a  full  staff  is  hid<ling  on  all 
important  contracts  in  its  vicinity  for  power,  telephone,  lighting  and  railway 
work. 

DR.  AD.  FRANKE,  associate  director  of  the  Berlin  faclories  of  the  Siemens 
&-  Ilalske  Company,  of  Germany,  i«  now  visiting  this  country  and  will  spend 
about  a  month  here.  Last  week  he  attended  the  electrochemical  convention, 
and  he  w-ill  now  visit  various  stations  and  manufacturing  establishments,  going 
as  far  west  as  Chicago  at  least. 

DR.  R,  OGDEN  DOREMtTS,  who  for  fifty-one  years  past  has  been  profesaor 
of  chemistry  at  the  College  nf  the  City  of  New  York,  has  just  resigned.  His 
interest  from  the  first  was  keen  in  electricity,  and  a  number  of  able  men  in 
the  electrical  and  clumical  fields  have  been  his  students  during  fifty  brilliant 
and  eventful   years   of   instruction. 

MR.  H.  G.  STOTT,  electrical  engineer  of  power  plants,  etc.,  for  the  Man- 
liiillnn  Elevated  Company,  while  watching  Borne  meelmnlenl  work  lately  waa  un- 
fortunate enough  to  get  some  chips  of  steel  in  one  of  his  eyes.  A  severe  sur- 
gical operation  was  necessary  to  get  them  out.  We  are  glad  to  state  that  Mr. 
Slolt  has  been  able   to  resume  his  duties,  however. 

MR.  GEORGE  II.  DAY.  -Mr.  George  II.  Day  has  resigned  the  presidency 
of  the  Electric  \'ehiclc  Comoany,  of  Hartford,  lo  become  general  manager  of 
t'le  .Association  of  Licensed  .\u'omobiIe  Manufacturers,  a  new  combination 
of  leading  factories.  Ex-Gov.  M.  G.  Bulkeley,  of  Hartford,  vice-president  of  the 
Electric  Vehicle    Company,   succeeds  Mr.   Day. 

MR.  FRANK  C.  WRIGHT  has  recently  left  the  electric  light  plant  at  Dover, 
N.  J.,  to  become  the  superintendent  of  the  Edison  Electric  Illuminating  Com- 
pany, .It  Lebanon,  Pa.  The  plant  at  Lebanon  is  a  large  and  progressive  one 
giving  24  hours'  service  365  days  in  the  year  for  light  and  power  and  furnish- 
ing current  to  the  Lebanon  \'a11ey  Street  Railway  system. 

MR.  JOHN  IT.  VAN  DEN  WALT,  BAKE,  of  Amsterdam,  II<dIand,  accom- 
panied by  Mr.  Willcm  C.  Mulhaus,  Jr..  consulting  engineer  for  the  firm,  has 
returned  home  this  week  after  a  long  and  successful  trip  through  the  country, 
during  which  arrangements  were  made  with  several  leading  American  electrical 
and  mechanical  concerns  to  represent  them  in  the  Low  Countries.  They  sailed 
well  pleased  with  the  reception  extended  to  them  in  the  United  States. 

MR.  ISAAC  Ml  HUTCHISON,  of  Mexico  City,  who  represents  the  Mex- 
ican interests  of  the  St.  Louis  Car  Works,  and  other  prominent  U.  S.  manufac- 
turing concerns,  has  left  for  Mexico  after  a  short  visit  to  the  United  States, 
where  he  came  principally  regarding  the  perfecting  of  financial  arrangements  in 
connection  with  the  extensive  car  building  plant  to  be  built  in  a  new  Mexico 
city  in  which  he  is  primarily  interested.  The  shops  will  turn  out  cars  both  for 
both   for  steam  and  electric  roads. 

MR.  E.  W.  BUCKLEY,  works  superintendent  of  the  British  engineering 
firm  of  Mather  &  Piatt,  who  has  been  on  this  side  for  some  weeks  past,  has 
left  for  England  for  the  purpose  of  conferring  with  his  directors  regarding 
the  placing  of  some  important  contracts  for  electrical  equipment,  machine 
tools,  etc.,  for  installation  in  an  additional  plant  which  is  about  to  be  built  by 
the  firm.  Mr.  Buckley  expects  to  return  to  the  United  .States  in  about  a  month 
with  a  view  to  closing  the  contracts  which  it  is  anticipated  will  represent  an  ex- 
penditure not  far  short  of  a  quarter  of  a  million  dollars. 

MR.  F.  E.  DRAKE,  U.  S.  Director  of  Machinery  and  Electricity  at  the 
Paris  Exposition  of  1900,  and  for  two  years  past  manager  of  the  works  of  the 
Union  Elektricitats  Gesellscbaft,  at  Berlin.  Germany,  which  he  remodeled 
on  the  latest  modern  lines  of  practice,  has  been  offered  and  has  accepted  the 
presidency  of  the  Lanyon  Zinc  Company  with  headquarters  in  St.  Louis, 
whither  he  will  proceed  at  once.  The  recognition  of  Mr.  Drake's  great  execu- 
tive ability  is  shown  in  his  appointment  to  manage  this  large  metallurgic  enter- 
prise, but  it  is  a  misfortune  to  the  electrical  industry  that  even  for  a  time  his 
services  should  be  lost  to  it.  He  will  be  followed  in  his  new  sphere  of  work 
by  the  good  wishes  of  a  host  of  friends  in  the  electrical  field  in  Europe  as 
well  as  the  United   States. 

MR.  H.  E.  O'BRIEN,  one  of  the  electrical  experts  of  the  Lancashire  & 
Yorkshire  Railway,  arrived  here  this  week  on  the  White  Star  liner  Celtic  for 
the  purpose  of  studying  American  electric  traction  methods.  The  British  rail- 
way has  already  adopted  electricity  as  a  means  for  operating  part  of  its 
suburban  traffic,  pointers  as  to  the  handling  of  which  were  secured  some  time 
ago  by  Mr.  John  F.  Aspinwall,  the  general  manager  of  the  Lancashire  &  York- 
shire system,  who  paid  an  extended  visit  to  this  side  for  the  purpose.  It  is 
proposed  to  convert  electrically  further  lines  now  operated  by  steam.  Accom- 
panying Mr.  O'Brien  on  this  visit  arc  Messrs.  J.  Wharton,  freight  traffic  man- 
ager; G.  Banks,  freight  traffic  superintendent  and  assistant  passenger  traffic 
manager;  J.  T.  Tatlow,  locomotive,  accountant,  and  F.  Dale,  the  accountant  of 
the  company.  These  gentlemen  will  make  a  somewhat  long  visit  on  this  side. 
Tbey  intend  to  go  as  far  west  as  Chicago, 
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MK.  W.  li.  IIALIi;,  cliicf  of  the  Chicago  laboratory  of  the  Western  Electric 
Company  has  been  visiting  New  York  and  making  a  tour  through  the  Eastern 
cities  with  the  object  of  inspecting  the  laboratories  of  the  educational  institu- 
tions in  this  part  of  the  country.  During  the  past  week  Mr.  Hale  had  the  pleas- 
ure of  attending  the  sessions  of  tlie  -American  Electrochemical  Society  and 
meeting  a  great  many  experts  and  engineers  there  engaged  in  lines  of  work  of 
interest   to   him   or    his  company. 

MR.  W.  WffEELER.— It  is  stated  from  Chicago  that  President  Fish,  of  the 
American  Telephone  &  Telegraph  Company  has  nominated  two  members  of  the 
Illinois  bar  to  succeed  Gen.  Sobin  In  the  telephone  field,  Wm.  Wliceler,  of 
Holt  &  Wheeler,  for  president  of  the  Chicago  Telephone  Company,  and  Mr. 
Richardson,  now  general  counsel  of  the  company,  to  be  president  of  the  Cen- 
tral Union  Telephone  Company.  This  might  almost  be  said  to  smack  of 
nepotism.  The  bar  is  evidently  no  bar  to  Mr.  Fish,  where  real  ability  is  con- 
cerned. 

MR.  JAMES  ROSS,  president  of  the  Mexican  Light  &  Tower  Company, 
and  also  president  of  the  Dominion  Iron  &  Steel  and  Dominiim  Coal  Companies, 
has  been  in  London,  England,  during  the  present  month,  and  has  concluded 
arrangements  for  the  purchase  of  the  City  of  Mexico  Electric  Liglit  Company, 
owned  by  the  firm  of  Siemens  &  Ilalske,  the  German  bankers.  In  his  announce- 
ment to  the  directors  of  the  Mexican  Power  Company,  most  of  whom  are 
directors  of  the  Bank  of  Montreal  and  Canadian  Bank  of  Commerce,  Mr.  James 
Ross  states  that  the  purchase  was  made  by  an  exchange  of  stock  whereby  the 
Mexican  Power  Company  secures  a  controlling  interest  in  the  electric  light  com- 
pany.    Mr.  Ross  will  sail  from  England  on  April  23. 

MR.  GEORG  KIRKEG.\.\RD,  the  expert  model  maker  and  electrician, 
was  tendered  a  testimonial  banquet  on  April  14,  the  eve  of  his  departure  for 
Europe.  The  affair  was  arranged  by  Mr.  Kirkegaard's  Danish  friends  in  New 
York  and  was  in  recognition  of  his  services  in  the  promotion  of  the  interests 
of  Danish  people  in  the  United  States.  Mr.  Kirkegaard  has  been  president  of 
the  leading  Danish  society  in  New  York  and  was  the  leading  spirit  in  collecc- 
ing  the  fund  to  erect  the  statue  of  Thorvaldsen  now  standing  in  Central  Park. 
The  dinner  was  given  at  Terrace  Garden  and  was  attended  by  some  two  hun- 
dred of  the  most  prominent  Danes  in  America.  A  notable  feature  of  the  'oc- 
casion was  the  presentation  to  Mr.  Kirkegaard  of  a  handsome  watch  and  chain. 
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PAWLING  &  HARNISCHFEGER,  of  Milwaukee,  Wis.,  report  that  the 
recent  fire  at  their  works  was  confined  to  one  building,  so  that  the  delay  in 
production  would  be  at  worst  but  temporary.  The  works  are  very  extensive  and 
the  other  buildings  ample  to  take  care  of  all  contracts  and  prospective  orders. 

FORD,  B.XCON  &  DAVIS,  electric  railway  engineers,  etc.,  New  York  City, 
will  remove  their  offices  on  May  i  from  140  Broadway  to  the  Blair  Building, 
24    Broad    Street. 

LARGE  OIL  FILTER. — A  very  large  Cross  oil  filter  has  just  been  ordered 
by  the  B.  F.  Goodrich  Co.,  Akron,  Ohio,  to  be  used  in  connection  with  a  West- 
inghouse  steam  turbine.     The  Burt  Mfg.  Co.   makes  the  Cross  oil  filter. 

"COLUMBI.V"  CARBONS.— The  National  Carbon  Company,  Cleveland, 
Ohio,  in  a  neat  folder  recently  issued  under  the  title  "There  is  Light  Within," 
gives  some    facts    regarding   Columbia   carbons   for  enclosed    arc   light    service. 

"FLEXDUCT."— The  Osborn  Flexible  Conduit  Company,  19  Park  Row,  New 
York  City,  in  its  two  latest  folders  illustrates  and  describes  some  of  the  prin- 
cipal qualities  and  features  of  "Flexiduet,"  and  much  other  information  re- 
garding   these    goods    is    given. 

FORT  WAYNE  BULLETINS.— Bulletins  1039  and  1041  of  the  Fort  Wayne 
Electric  Works  have  for  their  respective  subjects  small  direct-current  gener- 
ators, motor-starting  rheostats  and  direct-current  belted  motors.  Two  recent 
"Flyers"  of  the  same  company  are  on  fan  motors  and  commutator  truing 
devices. 

STERLING  SPECIAL  LAMP.— The  Sterling  Electrical  Mfg.  Company,  War- 
ren, Ohio,  has  issued  a  booklet  pointing  out  the  merits  of  the  Sterling  special 
lamp.  The  booklet  is  entitled,  "Sixteen  All-ways,"  and  has  two  meanings, 
one  to  the  lamp  itself  and  the  other  to  the  picture  of  a  young  girl  shown  on 
the  cover. 

HOLTZER-CABOT  ELECTRIC  COMPANY,  of  Brookline,  Mass.,  has  just 
added  to  its  handy  trade  literature  circulars,  illustrated,  dealing  with  its  elec- 
tric lathe  motors  and  with  its  enclosed  types  of  small  direct  current  power 
motors.  These  are  described  in  detail,  with  tables  of  dimensions,  speeds, 
etc.,  and  diagrams  of  base,  frame,  etc. 

THE  ELECTRIC  CONTRACT  COMPANY  will  henceforth  be  located  in 
new  quarters  at  202-204  Centre  St.,  New  York.  It  has  moved  from  its  old  ad- 
dress to  a  location  which  gives  it  larger  and  better  facilities  than  it  has  pos- 
sessed hitherto.  The  company  is  a  well  known  manufacturer  of  electrical  nov- 
elties including  the   "Evening  Star"  flash  lamp. 

"THEY  SAY." — Under  this  title  the  Eureka  Electric  Company,  of  Chicago, 
has  issued  an  artistic  booklet  containing  a  few  expressions  of  appreciation  re- 
cently received  from  users  of  Eureka  telephone  equipment.  The  pamphlet  con- 
tains 24  pages  and  is  gotten  up  in  a  very  attractive  manner.  The,  writers  of 
the     letters  express  great  satisfaction  with  the  apparatus. 

THE  TELEPHONE  DEPARTMENT  of  the  Electric  Appliance  Company, 
Chicago,  has  more  than  doubled  its  capacity  in  floor  space,  machinery  and 
employees.  The  steady  increase  in  the  demand  for  the  "Eaco"  line  of  telephones 
and  switchboards  has  made  this  necessary.  The  company  has  many  new  cir- 
culars  describing   these   telephone   specialties   which   will   be  sent   upon   request. 

THE  WILLARD  STORAGE  BATTERY  COMPANY,  of  Cleveland,  is  meet- 
ing with  considerable  success  in  the  introduction  of  a  new  storage  battery  for 
automobiles  lately  placed  on  the  market.  The  company  is  said  to  be  supplying 
batteries  to  nearly  all  the  leading  manufacturers  of  electric  vehicles  in  the 
country.     Unusually   high   efficiency   and   long  lite  are   claimed   for  the  battery. 


CARL  G.   M.  MILLER  &  COMPANY  have  opened   an  office  at   141   Pearl 

Street,  Boston,  Mass.,  for  the  purpose  of  dealing  in  electrical  machinery  and 
.specialties.  They  will  be  glad  to  hear  from  manufacturers  desirous  of  active 
.\ew  England  representation.  Their  Mr.  Miller  was  for  nine  years  connected 
with  the  ChaseShawmut  Company  and  is  well  known  in  the  New  England 
states. 

DATA  OX  INSULATING  MATERIALS.--A  small  pamphlet  containing 
some  curves  on  the  dielectric  strength  of  some  of  the  commonly-used  insulat- 
ing materials  has  been  recently  issued  by  the  Dielectric  Manufacturing  Com- 
pany, of  .St.  Louis,  Mo.  Eight  curves  are  given,  showing  the  dielectric  strength 
of  dry  air,  solid  mica  and  "dielectrol."  These  curves  will  be  valuable  to  all 
electrical  engineers   for  reference. 

"AS  COOL  AS  A  CUCUMBER."— The  Emerson  Electric  Mfg.  Company, 
St.  Louis,  Mo.,  has  discovered  a  new  relationship  between  cucumbers  and 
electric  fans,  and  under  the  title  of  "As  Cool  as  a  Cucumber,"  it  has  recently 
issued  a  booklet  giving  some  cool  facts  regarding  its  Emerson  fans.  The  facts 
are  presented  in  a  very  catchy  manner  and  their  perusal  will  very  likely  leave 
in  the  mind  of  the  reader  a  strong  desire  to  possess  an  Emerson  fan  in  view 
of  the  approaching  warm  season. 

DVNA.MO  FIELD  REGULATORS.— The  Cutler-Hammer  Manufacturing 
Company,  of  Milwaukee,  Wis.,  has  just  issued  a  price-list  and  descriptive  bul- 
letin covering  its  new  C-II  dynamo  field  regulators.  These  new  field  regula- 
tors, like  all  CH  apparatus,  arc  built  to  wear,  and  embody  many  improve- 
ments. The  bulletin  sets  forth  their  many  desirable  features.  The  company, 
in  anticipation  of  a  heavy  demand  for  these  instruments,  has  stocked  2,000  of 
them  and  is  therefore  in  a  position  to  make  prompt  shipment. 

TELEPHONE  MOUTH  PIECES.— The  Dickinson  Hard  Rubber  Company, 
Springfield,  Mass.,  is  making  telephone  mouth-pieces  that  possess  several  prop- 
erties of  value  in  such  goods.  They  are  made  of  a  composition  that  is  light 
in  weight  and  has  great  strength,  and  they  are  finished  in  an  excellent  manner. 
These  mouthpieces  have  been  subjected  to  severe  tests  at  the  factory  and  have 
proven  to  be  exceedingly  strong  and  tough.  They  may  be  dropped  on  the 
floor  and  otherwise  thrown  around  without  sustaining  any  damage.  The  com- 
pany reports  that  it  has  made  a  hit  with  them  and  is  making  them  in  large 
quantities  for  the  trade. 

"MORE  LIGHT." — The  Columbia  Incandescent  Light  Company,  of  St. 
Louis,  Mo.,  recently  issued  a  booklet,  of  vest  pocket  size,  giving  some  inter- 
esting facts  about  the  Columbia  lamp.  Reference  is  made  to  our  late  friend, 
Mr.  Aladdin,  of  Arabia,  and  the  ease  with  which  he  did  things  with  his  famous 
lamp.  The  lamp  business  now-a-days,  however,  as  the  Columbia  Company 
points  out,  is  not  so  easily  carried  on.  The  modern  lamjis  must  have  in- 
trinsic merit,  and  the  only  way  to  make  an  electric  lamp  produce  money  is  to 
make  it  produce  light  in  every  direction.  The  Columbia  Company  has  just 
completed    a    new    factory. 

AKRON  GENERATORS.— The  Akron  Electrical  Mfg.  Company,  of  Akron, 
Ohio,  has  recently  issued  an  excellent  1 6-page  illustrated  bulletin  in  regard  to 
its  engine  type  generators.  These  are  built  in  sizes  from  ikw  up  to  3ookw. 
The  same  progressive  concern  also  makes  belted  generators,  in  regard  to  which 
It  issues  a  bulletiu;  and  it  has  a  line  of  motors  that  are  also  treated  in 
fully  descriptive  literature.  The  generators  and  motors  are  solidly  built  on 
good  lines  of  design,  with  the  best  material  and  workmanship,  and  .special 
attention  is  paid  to  such  parts  and  details  as  brush  rings  and  holders,  etc.  The 
company  issues  a  long  list  of  purcliasers,  and  will  be  glad  to  answer  inquiries 
for  any  of  its  apparatus. 

HYDRA  BATTERY. — In  a  recent  comparative  test  of  dry  cells  to  determine 
their  "telephone  life,"  the  Hydra  cell,  manufactured  by  the  Hydra  Battery 
Company,  70  Reade  Street,  New  York,  it  is  reported,  came  out  victorious  with 
a  "telephone  life"  of  3.55  years  to  its  credit,  the  next  best  showing  a  useful 
life  of  2.48  years,  tested  under  the  same  conditions.  The  Hydra  is  a  semi-dry 
battery  and  is  adapted  to  all  uses  to  which  batteries  are  applied,  such  as  the 
operation  of  automobiles,  gas  engines,  gasoline  launches,  motor  cycles,  telephone 
service,  etc.  The  Company  states  that  its  battery  is  meeting  with  a  highly 
satisfactory  reception  in  the  trade,  and  its  producing  facilities  are  taxed  to  the 
utmost  to  supply  the  demand. 

A  20-FOOT  LIST.— Pawling  &  Harnischfeger,  of  Milwaukee,  Wis.,  have 
just  issued  a  list  of  users  of  their  cranes  and  hoists,  in  the  form  of  a  strip 
20  feet  long  and  so  folded  as  to  be  readily  accessible  for  reference.  The  list 
shows  that  this  concern  has  sold  machines  to  a  very  large  portion  of  the  repre- 
sentative concerns  of  this  country  and  has  a  very  creditable  showing  of  for- 
eign business  besides.  Their  cranes  and  hoists  in  service  number  nearly  1,000, 
and  the  firm  has  an  excellent  representation  in  most  every  line  of  industry 
needing  crane  and  hoist  service.  The  list  is  arranged  alphabetically  to  permit 
of  easy  reference  and  the  types  of  machines  are  classified  to  show  the  exact 
service  to  which  each  machine  is  given,  the  capacity  of  each  machine  being  also 
given.     The  list   folds  up  into  a  small  package  measuring  3x4   inches  in  size. 

THE  CENTRAL  ELECTRIC  &  MANUF.'VCTURING  COMPANY  recently 
organized  at  Youngstown,  Ohio,  will  establish  a  plant  at  Struthers,  Ohio,  where 
it  will  manufacture  motors  of  small  capacity  besides  a  number  of  electrical 
specialties.  The  company  has  recently  purchased  from  Edward  McGarvey,  of 
Bellefonte,  Pa.,  a  number  of  valuable  patents  on  devices  which  it  proposes  to 
manufacture.  One  of  these  patents  covers  a  selective  call  and  lockout  system 
for  party  line  telephones;  another  is  a  selective  annunciator  system  which  can 
be  used  with  a  single  circuit,  and  another  is  a  recording  ammeter,  voltmeter 
and  wattmeter.  The  most  important  invention  is  a  device  whereby  moving 
cars  passing  over  a  scales  can  be  weighed  automatically  and  the  figures  indicated 
at  a  distant  office.  The  invention  makes  it  possible  to  weigh  moving  grain  in 
elevators  and  while  grain  is  being  transferred  to  cars  or  elevators.  One  of 
these  devices  has  been  installed  by  the  Republic  Iron  &  Steel  Company,  at 
Youngstown,  and  the  manufacturers  will  push   this  invention. 
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7JS.044.  INSULATOR:  Charlri  ClayUun,  Srarcy,  Tex.  A|>|>.  filed  Sept.  ig, 
■  90J.      (Srr  page   buj.) 

7J5.061.  CIC.AK  l.ir.HTKR;  Jainri  J.  l-lniilng,  Klk  CaiJni,  W.  Va.  App. 
lUril  May  j?,  ivuJ'  .'V  »iiiall  puikrl  lanc  tiintuiiK  a  lamp  in  (lie  liu>ly  jiur- 
liuii  aiul  a  ballriy  and  (park  cuil  in  llie  liJ.  Tlir  u|K-iiing  o(  llir  liux  rre- 
alci  a  ipark  whicli  lights  the  lamp. 

7J5.o6r.  STORAGK  BATTKRY;  William  GaiJincr.  Cliicag...  111.  App.  file.l 
Jan.  ji,  lyuj.     PrIaiU. 

7J5.IJJ.  ELECTRIC  INCANDESCENT  I.AMl'  SOCKET;  Guy  II.  Proctor. 
Suiiu-i  villr,   Mass.     .App.   lilnl   Feb.   j,   lyo.-.      Details. 

7J5.I4U.  DEVKl.  lOK  MAINTAINING  CONSTANT  Sl'EEl)  IN  ELEC- 
TRIC M()rt)K.S;  Juhii  c;.  KolK-rts,  Uclroil,  Mich.  App.  filed  Jan.  2,  190J. 
.■\  ilirrcl  ciirrriit  motor  having  a  short  circuit  connecting  opposite  points  of 
its  windings  and  a  timed  circuit  controller  in  the  short  circuit  to  keep 
the  luutor  at  uniform  speed. 

;j5.i77.  ATTACHMENT  lOR  MANDOLINS  OR  SIMILAR  INSTRU- 
MENTS; Ji>scph  M.  Timmons,  New  York,  N.  Y.  App.  filed  Aug.  7,  190.1. 
The  strings  arc  picked  by  electromagnets  opi-ratrd  liy  push  buttons  and  the 
fretting  is  done  in  the  usual  way. 

7J5.ig.<;.  CIRCl'IT  CLOSING  DEVICE;  Henry  P.  Ball.  New  York,  N.  Y. 
App.  tiled  Jan.  29.  190J.  The  position  of  the  contacts  with  respect  to  the 
muitnrt  is  adjustable  to  compensate  for  various  positions  of  the  core  when 
adjusted   for  different  loads. 


725.177.— Attachment  for 
Mandolins  or  Similar  Instraments. 


i,331.— X-Uay   Tube. 


7.!5,i96.  RHEOSTAT;  Joseph  P.  Ball,  Frankfort,  Pa.  .'Vpp.  filed  .'Vpril  7, 
1902.  A  rheostat  comprising  a  plate  of  insulating  material  having  a  series 
of  radial  slots,  resistance  located  in  the  slots  and  <letachable  means  for  hold- 
ing the  resistance  in  place. 

7.-5.::o8.  ELECTROLYTIC  COATING  APPARATUS;  Heinrich  W.  Botz,  Lud- 
wigs-hafen-on-the-Rhine,  Germany.  App.  filed  Aug.  6,  1902.  Relates  to 
the  distant  pieces  for  retaining  an  irregular  sheet  of  metal  in  proper  posi- 
tion in  the  bath. 

7^5,214.  TELEGRAPH  INSTRUMENT;  Carey  E.  Bunker,  Oregon,  Mo.  App. 
filed  May  23,  1901.  The  line  circuit  is  open  when  the  key  is  depressed 
instead  of  being  closed  as  usual  and  the  sounder  gives  out  its  loudest  sound 
when  released  by  the  magnet. 

725,215.  TELEGRAPH  KEY;  Carey  E.  Bunker,  Oregon,  Mo.  App.  filed 
Aug.  31,  1901.  A  self-closing  key  having  two  contacts  normally  holding 
the  line  closed  and  movable  on  the  depression  of  the  key  to  successively 
break  contact. 

725.218.  STOR.\GE  BATTERY;  Rufus  N.  Chamberlain,  Depew,  N.  Y.  App. 
filed  Aug.  13,  1902.  A  cover  for  the  cell  arranged  to  shed  moisture  and 
direct  it  back  into  the  cell,  so  as  to  prevent  waste  of  liquid. 

723,221.  ELECTRIC  SWITCH;  Troy  Cope,  New  Waterford,  Ohio.  App.  filed 
May  6,  1902.  A  railway  switch  in  which  the  magnets  are  energized  by  two 
contacts  on  the  car  engaging  with  two  corresponding  contacts  in  the  road. 

725,225.  INDUCTION  MOTOR;  Abe  L.  Cushman,  Concord,  N.  H.  App.  filed 
Oct.    13,  1902.     A  modification  of  the  preceding  patent. 


7»5.».10.  Illii;SH  HOLDER  FOR  DYNAMOS;  Eugene  Gaud.  Asnirrri. 
France.  A|.p.  fdrd  Aug.  6,  1901.  An  atrungemeni  by  which  (be  spring 
acting  on  the  earUiii  works  perpendicularly  tu  the  surface  of  (he  coniniu- 
later. 

725. J^*.  TELEPHONE  CALL  REGISTER;  William  Gray,  Hartford,  Conn. 
A|ip.    filed    .Srptnnber    17,    iSyH.      (See  page   (nji.) 

7->5.»59.  AUTOMATIC  CUT  OUT;  Isidor  Kil.rr.  Philadelphia,  I'a.  App.  filed 
May  30,  1897.  An  electromagnetic  device  having  its  coils  connected  in 
multiple  and  its  core  connected  in  series  with  the  current  carrying  circuit, 
in  connreliun  with  a  movable  member  coacting  with  the  cure  to  close  the 
circuit  therethrough. 

7^5.331.  X  RAY  TUBE;  Theodor  Friedlander.  Chicago.  111.  App.  filed  June 
33.  1902.  A*  a  mean*  for  varying  the  degree  of  vacuum  an  auxiliary 
anode  terminal  is  provided  capable  of  absorbing  the  gaseous  alinunpliere 
of   the   tube. 

7»5.334.  THERMOSTAT;  Ilriiry  W.  Grrmincr,  New  Boston,  Ohio.  App. 
filed   Nov.    5,    1902.      Details 

7JS.3SS-  RESISTANCE  COIL;  Edwin  I".  Northrup,  Phil:idelphia,  Pa.  App. 
filed  F'eb.  4.  1903.  The  coils  arc  suspended  from  a  [date  by  their  terminals 
which   are   reinforced    for   this   purpose. 

725.386.  BELLOWS  MOTOR  CONTROLLER;  Frank  E.  Whitney.  Augusta. 
G.-1.  App.  filed  July  29,  1902.  The  starting  rheostat  is  controlled  by  the 
movement  of  the  bellows. 

725,416.  DEVICE  FOR  SHIFTING  THE  FIELD  MAGNET  FRAMES  OF 
DYNAMO-ELECTRIC  MACHINES;  Win.  F.  Dawson,  Schenectady.  X. 
Y.  App.  filed  June  28,  1901.  A  carriage  is  arranged  under  each  support- 
ing foot  of  the  frame,  on  which  the  frame  is  moved  by  means  of  suitable 
jack-screws. 

725,436.  TROLLEY  WIRE  CLAMP;  Henry  Geiscnhoner,  Schenectady,  N.  Y. 
App.  filed  July  28,  1902.  A  wire  clamp  comprising  a  holding  member  hav- 
ing an  eye  and  a  pair  of  arc-shaped  clamps  passing  through  the  eye. 

725,450.  AIR  COMPRESSOR  AND  HEATER;  Charles  R.  Keller,  Dayton, 
Ohio.  App.  filed  Feb.  9.  1901.  Compressed  air  is  heated  by  an  electrical 
heating  resistance  located  in  the  tank. 

725,476.  TELEPHONE  SYSTEM;  Thomas  Paul.  Yorkton,  Can.  App.  filed 
June    14,    1901.      (See  page   692.) 

725.485.  TROLLEY  WHEEL;  E.  C.  Rolfc,  Belleville.  III.  App.  filed  July 
8,  1902.     The  harp  rotates  on  ball  bearings  at  the  upper  end  of  the  pole. 

725,499.  DESK  FOR  X-RAY  APPARATUS  OR  THE  LIKE;  Horace  R. 
Smith,  Altoona,  Pa.  App.  filed  July  10,  1902.  The  cover  of  a  roll  top 
desk  in  which  x-ray  apparatus  is  placed,  establishes  the  circuit  when  it  is 
opened. 

725,520.  METHOD  OF  REDUCING  METALLIC  OXIDS  WITH  METALLIC 
ALUMINUM;  Frederick  C.  Weber,  Chicago.  111.  App.  filed  Aug.  6, 
1902.  The  method  of  treating  metallic  oxids  with  aluminum  in  the  produc- 
tion of  metals  and  alloys  which  consists  in  subjecting  the  to-be-treated 
charge  comprising  aluminum  in  admixture  with  a  metallic  oxid  reducible 
by  aluminum,  to  a  drying  by  steam  heat  for  removal  of  the  hygroscopic 
or  ordinarily  present  moisture  as  a  treatment  preparatory  to  reduction. 

725,523.  ELECTRIC  ARC  LAMP;  Harlan  P.  Wellman,  Ashland,  Ky.  App. 
filed  Dec.  3,  1902.  Means  for  automatically  connecting  the  carbon  to  the 
lamp  circuit  and  allowing  of  the  ready  adjustment  of  the  carbon  either 
under  the  action  of  a  clutch  or  when  freed  therefrom. 

725,558.  ELECTRICALLY  DRIVEN  CENTRIFUGAL  BLAST  FAN;  Herman 
K.  Grull,  Vienna,  Austria-Hungary.  App.  filed  Jan.  28,  1902.  A  direct 
driven  fan  is  adapted  to  utilize  the  entire  surface  of  the  wings  for  pro- 
ducing the  draft,  so  that  the  inner  diameter  of  the  ring-shaped  armature 
and  the  outer  diameter  of  the  wing  are  of  nearly  equal  size. 

725,592.  ART  OF  TELEGRAPHY;  Henry  A.  Rowland,  Baltimore,  Md.  App. 
filed  Nov.  23,  1897.  The  invention  consists  in  transmitting  over  an 
alternating  circuit  by  modifj'ing  the  impulses  for  each  character  by  cut- 
ting out  the  impulses  in  combination  and  so  adjusting  the  times  of  current- 
modification  that  such   times  shall  commence  at  the  point  of  zero  current. 

725,596.  ALTERNATING  CURRENT  MOTOR;  A.  W.  Schramm,  Philadel- 
phia, Pa.  App.  filed  Jan.  9,  1903.  An  inductance  coil  having  a  constant 
number  of  its  convolutions  connected  with  the  field  winding  and  means 
for  connecting  the  brushes  at  will  to  different  convolutions  of  the  coil 
to  thereby  control  the  speed. 

725,598.  ELECTRIC  CIRCUIT  CLOSING  MECHANISM  FOR  KEYED 
MUSICAL  INSTRUMENTS;  Ernest  M.  Skinner,  Dorchester,  Mass.  App. 
filed  Oct.  I,  1902.  Circuit  closing  devices  so  arranged  that  only  slight 
pressure  on  the  keys  will  be  required  to  close  the  circuit  with  certainty. 

725.602.  CIRCUIT  BREAKER  FOR  FIRE  ALARM  SYSTEMS;  Daniel  T. 
Spring,  Andrew  Lond  and  Geo.  H.  Ebeling,  Wheeling,  W.  Va.  App.  filed 
June  23.  1902.  A  box  constructed  so  that  when  once  pulled  successive 
"pumpings"  cannot  interfere  with  the  transmission  of  the  signal. 

725.603.  REGULATOR  FOR  FIRE  ALARM  SYSTEMS;  Daniel  T.  Spring, 
Andrew  Long  and  Geo.  H.  Ebeling,  Wheeling,  W.  Va.  App.  filed  June 
23,  1902.     A  regulator  for  the  train  in  the  transmitter  box. 

725,618.      TROLLEY   HEAD;    Samuel    Fierbaugh,    Huntington,   W.    Va.      App. 

filed  Dec.  6,  1902.     The  wheel  is  afforded  certain  movement  independent  of 

the  pole. 
725,622.     GUARD   FOR  THIRD  RAILS;   Charles  W.   Hornung,   Jersey   City, 

N.   J.     App.   filed   Dec.    22,    1902.      A  sheet  metal   covering  shaped  with  a 

flange  which  fits  one  of  the  side  guards  to  which  it  is  fastened. 
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The  General  Electric  Report. 

Last  week  a  brief  abstract  was  given  in  these  pages  of  the  annual 
report  of  the  General  Electric  Company,  and  on  page  740  we  supple- 
ment those  data  with  further  statistics  of  interest  to  everyone  con- 
nected with  the  development  of  electrical  industries  in  the  United 
States.  Evidence  as  to  the  rapid  extension  of  electrical  production 
and  the  large  share  of  il  due  to  the  company  is  shown  by  the  fact 
thai  the  amount  billed  has  increased  over  50  per  cent  from  the 
figure  of  1900;  in  other  words,  the  amount  has  risen  from  slightly 
over  $22,000,000  to  $36,685,000.  Great  as  this  may  seem,  and  un- 
doubtedly is,  it  is  interesting  to  note  that  it  is  barely  25  per  cent. 
of  the  total  annual  product  of  electrical  apparatus  and  supplies  in 
this  country,  the  amount  reaching  without  question  between  $140,- 
000,000  and  $150,000,000.  At  the  same  time  the  fact  remains  that  in 
its  own  chosen  fields  of  effort  the  figures  of  the  company  are  largely 
preponderant.  In  spite  of  active  competition,  the  net  profits  shown 
on  this  business  reached  over  $10,000,000,  while  the  conservatism  of 
the  management  is  indicated  by  the  fact  that  only  about  a  quarter 
of  this  was  paid  out  in  the  shape  of  dividends. 


The  question  often  arises  as  to  the  extent  to  which  the  electrical 
industries  can  maintain  the  rate  of  development  e.vhibited  by  such 
a  report,  but  if  the  subject  is  seriously  studied,  it  will  be  agreed  that 
there  is  no  department  of  the  art  in  which  a  steady  growth  is  not 
to  be  anticipated,  even  should  trade  slacken,  and  through  periods  of 
depression.  The  fact  is  undeniable  that  the  supercession  of  other 
methods  by  electricity  has  not  yet  gone  far.  It  is  not  to  be  forgotten, 
for  example,  that  in  the  census  year  less  than  5  per  cent,  of  the 
power  in  manufacturing  establishments  in  this  country  was  elec- 
trical, and  here  alone  is  a  field  of  enormous  and  indefinite  consuming 
ability  for  generators  and  motors,  as  well  as  for  lights.  As  to 
electric  traction,  while  it  might  seem  that  most  of  the  large  cities 
were  pretty  well  filled  up  with  trolley  cars,  a  little  further  in- 
vestigation would  show  that  there  is  not  a  city  in  the  United 
States  where  the  rolling  stock  could  not  well  be  doubled  in  capacity 
without  very  great  relief  to  the  congested  conditions.  As  to 
the  heavier  work  that  is  looming  up.  such  as  that  outlined  by  the 
New  York  Central  and  the  Pennsylvania  Railroads,  it  is  simply 
infinite  in  its  scope,  and  the  chief  thing  to  be  desired  is  that  it  will 
not  conic  all  of  a  rush.  Telephony  is  in  a  splendid  stale  of  growth, 
but  is  still  far  from  having  reached  the  completed  period  where 
normal  rates  of  increase  w'ould  begin  to  apply :  and  telegraphy  is 
certainly  in  a  state  of  underdevelopment. 

All  things  considered  and  looking  the  field  over  broadly,  we 
regard  the  General  Electric  report  as  a  splendid  indication  of  the 
possibilities  embraced  in  the  electrical  arts,  and  in  saying  this  we 
take  the  opportunity  of  congratulating  the  officials  upon  the  clear- 
ness, fullness  and  minute  detail  of  the  statement.  There  was  a 
time  when  the  General  Electric  report  was  not  a  particularly  copious 
or  illuminating  document.  To-day  we  think  it  can  be  held  up  as 
an  exemplar  for  every  large  corporation  in  the  indu.strial  world. 


Export  Trade  and  St.  Louis. 

The  fact  that  the  St.  Louis  Exposition  is  to  he  dedicated  this 
week  under  favorable  and  promising  circumstances  gives  special 
emphasis  to  the  efforts  which  are  now  being  made  to  induce  the 
other  civilized  countries  of  the  world  to  participate  in  the  great 
show  to  be  held  next  year.    It  is  particularly  hoped  that  foreign  man- 
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iilactiircrs  aiul  tinjmccr>  will  be  numerously  rcprosriitccl  iiiuuDu  us 
in  UJ04;  niiil.  as  our  readers  arc  aware,  special  elTorls  are  being  made 
to  organi/c  couKresscs  whose  wurk  shall  have  a  lasting  value. 
Already  our  Knglish  friends  of  the  Institution  of  i:iectrical  llngi- 
neer>  have  nutilied  their  intention  to  participate,  and  if  a  progranunc 
of  suflicient  importance  is  laid  out,  we  iiavc  no  doubl  thai  other 
countries  and  other  cngineeriiiK  bodies  will  give  official  recogiiilioii 
to  this  part  of  the  work.  So  far  as  manufactures  arc  conoerned, 
it  may  be  well  to  point  out  thai  high  as  some  items  in  our  tariff 
may  be,  and  strenuously  as  Amiricans  may  be  pushing  forward 
export  trade,  there  remains  and  always  will  remain  in  this  country 
a  very  large  market  for  the  productions  of  other  countries.  In 
the  aihiiirablc  speccli  ol  liic  I'rince  of  Wales  tins  week  In  the  llnlish 
Commission,  of  which  he  is  chairman,  the  remark  was  made,  "It 
should,  however,  be  remembered  that  there  is  a  considerable  market 
for  high-class  goods  in  the  United  States,  and  also  that  the  exhi- 
bition will  afford  an  opportunity  for  showing  our  manufactures  to 
customers  in  South  America,  Canada  and  other  countries."  This 
is  an  enlightened  way  of  looking  at  it  and  is  confirmed  by  ilic  re- 
markable figures  which  appear  in  our  conmiercial  columns  from 
time  to  time,  showing  the  great  and  growing  bulk  of  our  importations. 

Looking  at  the  other  aspect  of  the  St.  Louis  Exposition,  there  is 
good  reason  to  hope  and  believe  that  the  assemblage  of  the  best 
American  fabrics,  machinery,  etc.,  will  serve  to  develop  a  new 
demand  for  them  in  various  parts  of  the  world  which  they  have  not 
hitherto  reached  or  where  they  are  not  adequately  known.  The 
population  of  the  world  is  growing,  the  wealth  of  the  world  is  in- 
creasing, the  interchange  of  products  will  be  larger  and  larger  as 
years  go  by,  and  the  only  way  to  share  in  the  commercial  inter- 
course is  to  know  and  be  known.  It  is  true  that  our  own  exports 
have  been  somewhat  restricted  by  the  great  prosperity  of  the  country, 
and  Mr.  Thomas  A.  Eddy,  returning  recently  from  South  America, 
stated  that  the  exportation  of  American  manufactured  goods  in 
that  region  has  been  reduced  30  per  cent,  since  the  year  1900,  owing 
to  the  fact  that  American  prices  had  become  high  and  delivery  slow, 
while  the  packing  of  exportable  articles  had  also  been  inferior,  so 
that  the  goods  often  could  not  be  transported  in  safety.  Hut,  as  our 
own  commercial  columns  this  week  show  so  forcibly  there  are 
possibilities  for  electrical  and  machinery  export  the  \\o'  Id  over. 


Safety  Devices  in  Central  Stations. 

The  recent  Institute  paper  of  Mr.  Philip  Torchio.  on  station  safety 
devices,  though  relating  particularly  to  the  systems  employed  in 
New  York  City,  contains  a  number  of  useful  rules  which,  while 
admitting  of  differences  of  opinion,  will  commend  themselves  to  con- 
structing and  operating  engineers  generally.  A  moot  question  is  the 
extent  to  which  fuses  should  be  used  in  a  general  lighting  or  power 
system.  There  can  be  no  doubt  of  the  necessity  for  using  reliable 
fuses  in  the  wires  and  fi.xtures  of  consumers.  Unless  some  form 
of  automatic  cut-out  is  employed  on  the  premises  of  the  customer, 
there  can  be  no  security  against  fire.  No  cut-out  has  yet  been  found 
which  is  so  cheap  and  so  generally  reliable  as  the  ordinary  fuse 
link  or  fuse  strip.  It  can  always  be  depended  upon  to  melt  when 
its  current-carrying  limit  has  been  exceeded,  although  the  exact 
limit  may  not  always  be  accurately .  foretold.  We  shall  print  the 
paper  ne.xt  week. 


The  difficulty  with  fuses,  from  the  station  manager's  standpoint, 
is  that  they  may  melt  at  an  unduly  low  current,  ow-ing  to  unsus- 
pected weakness,  and  thus  interrupt  the  service.  If  there  are,  say, 
five  sets  of  feeders  between  the  central  station  and  the  load  in  a 
certain  district,  then,  if  all  the  feeders  are  adequately  fused,  so  as 
to  prevent  them  from  carrying  a  dangerously  strong  current,  the 
consequences  of  an  accidental  melting  of  a  fuse  may  be  serious.  In 
such  a  case,  the  load  previously  carried  by  the  feeder  thrown  oflF.  is 


distribuled  uinong  the  four  remaining  feeders,  thus  tending  to  over- 
load them,  and  bring  (heir  fuses  to  the  danger  point.  If  this  causes 
another  fuse  to  melt,  the  whole  load  will  be  thrown  upon  three 
feeders,  and  the  chance  of  their  being  overloaded  is  rendered  still 
greater.  Cases  have  been  known  where  an  accident  lo  the  fuse  or 
one  feeder  has  soon  effected  the  destruction  of  a  number,  thus 
interru|)ting  the  service. 


The  result  of  such  experiences  has  been  the  abandonment  ot 
fuses  outside  buildings,  and  the  solid  connection  of  all  mains  and 
feeders  through  copper  strips  at  junction  boxes.  If  a  short  circuit 
occurs  in  a  main  or  feeder,  it  becomes  the  business  of  the  generators, 
with  or  without  the  assistance  of  a  storage  battery,  to  burn  off  the 
offending  "short."  This  is  usually  preferred  to  the  chance  of  acci- 
dentally cutting  off  conducting  mains  or  feeders  by  over-sensitive 
fuses.  As  a  rule,  a  central  station  can  burn  out  any  underground 
short-circuit  without  more  than  a  momentary  flicker  ;  but  in  bye- 
gone  days  a  whole  central  station  would  occasionally  groan  and 
wrestle  for  minutes  with  a  distant  short-circuit. 


The  Central  Station  Steam  Plant. 

The  process  of  increasing  the  size  and  output  capacity  of  central 
station  units  has  steadily  advanced  since  the  inception  of  electric 
lighting.  The.  first  electric  lighting  dynamos  were  little  machines 
of  two  or  three  horse-power  that  would  seem  like  toys  at  the  present 
time.  As  soon  as  the  system  was  found  to  be  practicable,  the  demand 
arose  for  a  large  unit  in  place  of  an  equivalent  aggregation  of  small 
ones.  As  fast  as  the  larger  unit  was  built,  the  demand  for  yet  larger 
sizes  outstripped  it.  This  advance  has  gone  on  steadily,  until  of  late 
the  difficulty  has  been  to  get  suitable  steam  engines  of  sufficient 
power  to  drive  the  size  of  dynamos  which  could  be  constructed.  As 
pointed  out  by  Mr.  Lardner  in  his  recent  Institute  paper,  the  largest 
marine  engines  are  still  more  powerful  than  the  largest  engines  in- 
stalled in  electric  lighting  stations.  But  the  conditions  of  regulatiotr 
in  speed  and  in  uniformity  of  rotation  involved  in  central  station 
operation,  are  more  severe  than  in  marine  engines.  Moreover,  the 
cost  of  construction  and  installation  in  the  largest  sizes  of  engines 
does  not  show  much  advantage  to  the  engineer  in  their  adoption  over 
existing  sizes,  as  found  in  New  York  central  stations.  If  any  repair 
has  to  be  effected  in  a  very  large  engine,  the  delay  in  removing  and 
replacing  the  part  is  apt  to  increase  disproportionately  after  a  certain 
large  size  of  engine  has  been  adopted. 


If,  however,  the  steam  turbine  proves  an  unqualified  success, 
we  may  expect  a  change  in  the  existing  order  of  dimensions.  In 
the  first  place,  the  sizes  will  be  so  much  reduced  that  an  engine 
the  size  of  the  present  type  of  5,000-kw  will  be  perhaps  of  20.ooo-kw 
capacity.  Moreover,  the  simplicity  of  the  steam  turbine  as  compared 
with  a  reciprocating  engine,  should  enable  a  turbine  of  that  capacity 
to  work  very  steadily  and  reliably.  Unless  the  reliability  of  an 
engine  increases  at  least  in  proportion  lo  the  size,  engineers  will 
be  loth  to  build  on  a  larger  scale,  since  it  means  putting  too  many 
eggs  in  one  basket.  If  then,  the  steam  turbine  is  successful,  there 
will  be  no  constructive  limit  in  the  near  future  10  the  size  of  units. 
But  it  is  doubtful,  however,  whether  any  plant  at  the  present  date 
would  care  to  tie  up  as  much  as  20,000  kw  in  a  single  unit.  A 
well-designed  large  central  station  should  probably  retain  not  less 
than  five  units,  no  matter  how  large  the  machines  tha't  may  be 
economically  constructed.  If  stations  continue  to  grow^  in  total 
capacity,  we  may  expect  to  see  the  power  divided  among  about  five 
units,  if  there  is  economical  advantage  in  the  full  size  thus  reached. 
There  seems  to  be  no  reason  why  a  50.000-kw  turbo-generator  might 
not  be  constructed  some  day ;  but  it  is  doubtful  if  such  a  size  of 
reciprocating  engine  could  be  built  and  operated  under  commercially 
satisfactory  conditions. 
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There  can  be  no  doubt  ibat  tbc  increase  in  the  size  of  central 
station  units  has  materially  reduccci  the  cost  of  producing  the  kilo- 
watt-hour at  the  switchboard,  though  the  rate  of  reduction  decreases 
as  the  size  increases.  So  long  as  the  construction  is  reliable,  how- 
ever, the  cost  of  attendance  per  kilowatt  diminishes  steadily  with 
tlie  size,  and  promises  to  diminish  still  further  w'ith  turbo-generator>. 
The  ideal  large  central  station  would  have  automatic  stokers  feeding 
large  boilers  working  directly  into  a  few  large  turbo-generators. 
The  few  men  reciuircd  would  then  merely  have  to  superintend  and 
control. 


Central  Station  Design. 

The  Institute  is  to  be  congratulated  on  the  excellent  character  of 
the  papers  read  at  the  recent  meeting,  as  well  as  on  the  strength  of 
the  following  discussion.  Since  all  members  do  not  have  general 
access  to  trade  bulletins  and  catalogues,  it  may  possibly  be  desirable 
to  devote  a  meeting  occasionally  to  papers  descriptive  of  the  latest 
wares  in  a  selected  branch ;  the  success,  however,  of  the  March  and 
April  meetings  indicate  that  the  old-time  Institute  programme  dealing 
with  the  broader  questions  of  electrical  engineering  has  not  lost 
in  interest  to  members.  No  small  share  of  the  credit  of  the  success 
of  these  two  meetings  is  due  to  Messrs.  Ralph  D.  Mershon  and 
Henry  G.  Stott,  the  former  having  been  given  charge  of  the  pro- 
gramme for  the  transmission  meeting  and  the  latter  that  of  the 
meeting  on  Friday  of  last  week.  As  remarked  by  President  Scott, 
in  opening  the  meeting,  the  papers  of  the  evening  were  notable  in 
that  they  dealt  with  fundamental  and  broad  questions  of  central 
station  design,  and  it  may  be  added  that  they  reflected  a  shifting  of 
engineering  opinion  which,  though  until  the  present  receiving  little 
or  no  public  expression,  has  for  sometime  been  apparent  to  those  who 
have  closely  watched  present-day  central  station  conditions.  .In  this 
respect  the  papers  and  discussion  promise  to  have  no  small  influence 
through  directing  attention  generally  to  the  fact  that  central  station 
development  along  later  lines  has  about  run  its  course,  and  that  in 
the  case  of  large  systems  the  time  has  arrived  when  account  must 
be  taken  of  the  many  new  factors  strongly  affecting  central  station 
equipment  and  operation  and  consequently  central   station  design. 


The  troubles  to  which  Mr,  Junkcr>leld  refers  are  undoubtedly 
aggravated  when  the  system  includes  high-voltage  transmission  to 
sub-stations  with  rotaries.  In  case  of  a  fault  the  transmission  system 
enables  enormous  amounts  of  energy  to  be  poured  into  it,  which  in 
a  -iniple  direct-current  distribution  would  be  limited  by  drop  in 
the  feeders  and  mains.  But  we  think  Mr.  Junkersfeld  errs  in 
ascribing  any  peculiar  relations  in  this  particular  to  synchronous 
operation  as  such.  The  real  trouble  is  that  the  very  characteristics 
that  enable  the  system  or  any  systems  to  run  with  small  loss  in  the 
distribution  render  faults  the  more  disastrous.  To  an  alternating 
transmission  system  all  faults  act  as  if  they  were  close  to  the 
station,  and  that  is  all  there  is  to  it.  The  central  station  manager 
is  perpetually  between  the  devil  and  the  deep  sea — if  his  distri- 
bution is  highly  efificient  and  gives  the  best  of  regulation  when  in 
perfect  order,  it  will  be  subject  to  specially  violent  and  destructive 
action  when  anything  goes  wrong.  And  incidentally  the  concentra- 
tion of  the  generating  units  involves  some  danger  of  a  single  acci- 
dent involving  a  large  part  of  the  total  plant  capacity.  Of  course,  a 
system  of  partition  walls  and  remotely  controlled  valves  and  switches 
lessens  this  danger,  but  it  also  greatly  reduces  the  incentive  to 
centralization.  By  the  time  a  huge  plant  is  thus  subdivided,  from  an 
operative  standpoint  it  may,  and  in  our  judgment  generally  will, 
become  quite  as  costly  to  build  and  to  operate  as  if  its  units  were 
grouped  in  several  plants  judiciously  scattered  over  the  load  area. 
And  if  as  sometimes  happens,  the  colossus  is  reinforced  by  prime- 
movers  installed  at  some  of  the  sub-stations,  the  safety  precautions 
are  a  confession  of  defeat. 


The  papers  by  Messrs.  Junkersfeld  and  Lardner  respectively  deal 
from  the  standpoint  of  the  practical  operating  engineer,  with  some 
of  the  difficulties  which  are  associated  with  the  colossal  central 
stations  which  have  been  the  fashion  within  the  past  few  years. 
The  advantages  of  centralization  have  been  dinned  into  our  ears 
over  and  over  again,  but  after  all  there  is  something  to  be  said  for 
local  self-government  in  central  station  operation  as  in  politics. 
Mr.  Junkersfeld's  paper  deals  with  some  of  the  curious  complications 
arising  in  the  operation  of  a  modern  central  station  with  its  polyphase 
transmissions,  sub-stations,  batteries  and  switching  systems.  lie 
holds,  and  we  think  correctly,  that  there  are  times  when  the  oper- 
ation of  the  network  as  a  whole  becomes  a  practical  disadvantage, 
and  the  load  can  be  worked  with  greater  ease  and  safety  in  inde- 
pendent sections.  This  is  almost  self-evident  when  one  fully  grasps 
the  nature  of  the  network  as  a  whole,  and  it  is  equally  clear  that 
there  are  times  when  operation  as  a  whole  is  highly  desirable.  The 
point  of  the  matter  is  that  when  trouble  like  a  short  circuit  occurs, 
it  will  injuriously  afifect  just  so  much  of  the  whole  system  a^  is 
tributary  to  it.  If  every  generator  is  on  the  same  bus-bars  and 
connected  to  the  whole  network,  the  voltage  of  the  whole  system 
will  fluctuate;  while  if  the  fault  be  on  an  isolated  circuit,  only  that 
circuit  will  suflfer.  The  moral  is  that  whether  the  normal  mode  of 
operation  is  as  a  single  network  or  several,  it  should  be  possible  to 
cut  oflf  and  isolate  a  faulty  section  very  promptly.  The  problem  of 
doing  this  has  never  been  properly  worked  out,  and  until  it  is  there 
is  something  to  be  said  for  operating  in  sections. 


And  this  brings  us  to  Mr.  Lardner's  paper.     Mr.  Lardner  points 
out  very  clearly  both  the  dangers  of  putting  all   one's  eggs   in  one 
basket,  and  the  uselessness  of  the  procedure  after  the  number  of  eggs 
becomes  large.     It  is  all  very  well  to  advise  watching  the  basket, 
but  the  point  has  been  already  reached  where  the  necessary  amount 
of  watching  can  be  just  as  efifectively  distributed  between   several 
baskets.     It  is  often  urged  that  by  building  a  single  station,  the  best 
point   with   respect   to  coal   and   water  supply  can  be   utilized;   but 
when  the  cost  of  transmission  is  considered,,  and  the  system  is  de- 
signed for  minimum  cost  of  energy  at  the  center  of  load,  the  case 
takes  on- a  very  different  aspect.    It  is  true  that  very  large  generating 
tmits  secure  a  certain  amount  of  economy  in  first  cost  and  operation. 
If,  however,  the  plant  be  reckoned  on  the  basis  of  first  cost  and  final 
cost  per  kilowatt-hour  delivered  at  the  center  of  distribution,  as  we 
have  just  suggested,  the  very  large  units  may  not  appear  to  so  great 
advantage.     Taking  for  instance  Mr.   Lardner's  figures  for  guaran- 
teed  steam    per  kilowatt-hour   in   steam   turbines,   and   we  find  that 
the  gain  in  passing  from  500  kw  to  5,000  kw'  in  size  is  not  enough  to 
equal  the  losses  in  transformers  and  feeders  to  the  sub-stations  of  a 
transmission  plant.     As  between  a  1,500-kw  and  a  5,000-kvv  size,  the 
gain  in  steam  consuiription  will  barely  balance  the  energy  lost  in  the 
transformers  alone.  "Of  course,  the  floor  space  may  be  better  utilized 
in  the  larger  unit,  but  the  difference  amounts  to  only  a  small  fraction 
of  a   square   foot  per  kilowatt  capacity.     There   is  only  one  great 
system  in  this  country,  that  of  the  Boston  Elevated  Railway  Com- 
pany, which  has  systematically  held  to  separate  stations  of  moderate 
capacity.     Its  power  expense  has  never  been  fully  made  public,  but 
we  are  very  strongly  of  the  opinion  that  it  will  compare  favorably 
with  the  costs  obtained  in  the  huge  stations  erected  elsewhere.     It 
takes  a  large  gain  from  concentration  to  offset  the  losses  in  distri- 
bution to  sub-stations,  and  the  operating  expenses  and  cost  of  the 
latter.     When  all  these  things  are  taken  into  consideration,  we  think 
the  station  of  maximum  economy  will  be  of  much  less  output  than 
has  sometimes  been  supposed.     The  subject  is  one  that  needs  inves- 
tigation on  its  merits — it  cannot  be  settled  on  purely  hypothetical  data. 
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Aiiiuiil   Ki.p()i[  of  the  CiL-ncral    lilcctric  Company. 


l-ist  wicK  wc  iirisfiiii'd  ;i  liiici  al)>tr;icl  dI  llic  anniial  niioit 
of  the  (Iciu-ral  Mlcclnc  C'iini|i;tiiy,  is>ui-il  uti  W'ciliu-sday.  VVc  can 
now  siippknient  lliat  tlala  wiili  mmiu-  turtluT  t'lKuics  from  the  inter- 
esting stati-MHMits  of  I'rcsiilcnt  Cutliii  ami  Ins  associates.  As  nuied 
last  week,  the  report  shows  gross  sales  of  well  over  $j6,cx)o,(kx), 
net  profits  of  $  10.277, 1 (xj,  ami  dividentls  paid  of  $.',7Ji.5y4,  altogether 
a  splendid  manifestation  of  ilio  possibilities  of  well-directed  industry 
in  the  electrical  field. 

The  lialancc  sheet  as  of  January  31,  I'XM,  compares  as  follows: 

.\imts:  iQoj.  igoj.  1901. 

I'nlrnln     . 

Plant*     

Krai  rslntr   

StKi'ld  aiul  bond*  

Accoiinis   rcccivnlile    

Inventories    

Work  in  prugrciut   

Cash    


Total     

Uinhilitica: 

Common   stock    

Preferred  stock    

Del>entiirrs    

.\ccriied   interest    

Accounts  payable  . . . . 
Unclaimed  dividends  . 
Profit  and  loss  surplus 


Total 


$J,noo.ooo 

$j,ooo,oo» 

$2,000,000 

S.ooo.oou 

4,000,000 

3.400.002 

43'.456 

464.195 

522,453 

1.1.68J.JI.S 

9.825,8jo 

6,012,300 

I.'.8ib,6u8 

11.364.345 

9.596,94i> 

1  i..<;6i,jl6 

8,870,883 

7,990,980 

1.769,456 

1.338.258 

1.054.650 

J.633.556 

4.058.448 

a.373.683 

$49,893,507 

$41,927. -'Si 

$32,951,017 

1903. 

19"-. 

1901. 

$41,880,733 

$24,910,900 

$21,400,300 

2,551,200 

3.148,400 

372.000 

1,534.000 

8j5 

3.100 

16,533 

■  ,378,961 

'.349.335 

820,450 

1.886 

4-775 

4.482,702 

15.287,140 

6,628,534 

$49,893,507 

$41,927,251 

$32,951,017 

The  income  account  of  the  denernl  Elec'ric  Company  for  the  past 
four  years  compares  as  follows : 


1903- 

Net    profits    $10,277,169 


Dividends    and    interest    ■ . 

lialancc    

Pat.  acct.  Sprague  Elcc.  Co. 

Balance     

Inc.  val.   see 

Total    

Previous  surplus   

Total    surplus    

Stock  issued    

Surplus    

*  $2,000,000  written  off. 

The   various   sources    fion 
four  years  as  follows: 

Sales    

Royalties   

Dividends     

Profits  on  sales  st'ks  &  bds 

Inc.  val.  sec 

Interest   and  discount    .... 


2,721,594 
7.555.575 
1.613,879 
5.941,696 

5,941,696 
15,287,140 
21,228,835 
16,746,133 

4.482,701 


1902. 

$8,598,241 

1.997.966 

6,600,274 

6,600,274 
2,057,685 
8,657,960 
6,629,180 
15.287,140 


1901. 
56,243,792 
1,968,289 


4.275.502 
2,353.030 
6,629.180 


1900. 

$5,479,131 

1,282,670 

4,196,461 

4,196,461 

4,196,461 

156,570 

'2,353.030 

2.353.030 


15,287,140  6.629.180 

which    profit    were    derived   compare    for    t!ie    past 

$36,685,598     $32,338,036  $28,783,276     $22,379,463 

814,958             141,391  298.366             868,706 

393.961              434.350  232,041              309.428 

973.649             938.584  419.067             838,857 

2,057,685  

253.882          96,902                70,710 


Total     $39,122,050 

Cost  of  sales   28,844,881 


$35,910,049     $29,829,652     $24,406,068 
25.254.122       23,585.860       18,926,937 


Net    profit    $10,277,169     $10,655,927 


.243.792       $5,479,131 


A  comparison  of  the  balance  sheet  as  of  January  31,   IQ03,  with 
the  three  preceding  years,  follows : 


.Assets : 

Patents,    franchises 

Factory  plants 

Real  estate  

Stocks  and  bonds  . . 
.-\ccounts   received    . 

Inventories     

Work    in   progress    . 
Cash     


$2,000,000 

$2,000,000 

$2,000,000 

$2,000,000 

5,000,000 

4.000,000 

3.400,002 

3.400,002 

431.455 

464.195 

522,453 

563.643 

12,682,214 

9.825.120 

6,012,300 

6,132,268 

12,816.607 

11,364.345 

9.596,940 

6,978,002 

11,561.216 

8,876,883 

7,990,980 

8,047.581 

1,769.456 

1,338,258 

1.054.659 

874.128 

3.632,556 

4,058,448 

2.173,683 

1.53-.072 

Total 


$49,893,507     $41,927,251     $32,951,017     $29,532,697 


Common   stock    $41. 

Preferred    stock     

Debentures     2.148.400 

-Accrued   interest    825 

.\ccounts  payable    1,380,846 

Profit  and  loss  surplus....  4,482,701 


■  733     $24,910,900  $21,400,300  $18,276,000 

,  ...           2,551,200  2,551,200 

372,000  1,534,000  5,300,000 

3,100  '6,533  44.166 

1,354,110  820.450  1,008,299 

15,287,140  6,628.534  2,353,030 


Total     S49.893.507     $41,927,251     $32,951,017     $29,532,697 

The  amounts  written  off  factory  plant  and  patent  accounts  exceed 

the  amounts  written  off  those  accounts  last  year  by  about  $2,500,000. 

The  present  condition  of  the  business  of  the  company  is  satisfactory 


.ind  indicates  a  cotisidcrubic  increase  in  vultuiic  for  the  current  year 
over  that  of  last.  The  total  salc»  (amount  billed  to  customers) 
during  the  past  year  were  $j(j,f)M5,s<;8.  The  yearly  orders  and  sales 
for  the  past  fiiur  years  are  as  follows: 


■rur  rndu.K 

Yearly  inc.  of 

J.1I1.  31 

Ami.  blllc.1. 

( inlcrii  rcc'd. 

(1 

rdcr«  rec'd. 

19UU 

$22,379,463 

$26,323,626 

511% 

1901 

J8.78j.j75 

27.969.S41 

6.3% 

190  J 

32.33H.036 

34.350,840 

22.7% 

1903 

36.685,598 

39.944.454 

16,4% 

Since  I'Vbruary  I,  lyoo,  the  reported  orders  received  have  not 
included  the  times  of  service  of  experts  and  labor,  freight  and 
iransportation,  supply  material,  boilers,  engines,  etc,  of  outside  man- 
ufacture and  bare  copper  wire,  which  items  were  mduded  prior  to 
lyoo.  These  iiems  amounted  to  $1,558,371  during  the  past  year.  In- 
cluding these  items  the  total  orders  received  for  ii/jj  aggregate 
$41,502,825. 

With  regard  to  the  acquisition  of  the  Sprague  lilcctric  Company, 
the  following  reference  is  made  by  vice-president  General  Eugene 
Griffin:  "Hy  the  purchase  of  the  Sprague  patents  we  have  come 
into  possession  of  the  only  fundamental  and  detailed  patents,  out- 
side of  those  already  owned  by  our  company,  covering  a  successful 
and  satisfactory  form  of  multiple-unit  control.  This  system,  now 
known  as  the  Sprague-Gcneral  Electric  System,  is  in  successful 
operation  on  many  roads,"  A  list  is  given  of  31  roads  with  2,081 
cars  on  -.vliich  the  multiple-unit  system  has  already  been  adopted. 

General  Griftin  also  remarks :  "My  report  of  June  28,  1897,  states  : 
'.Since  the  organization  of  the  comp;iny  in  1892,  we  have  sold  30,91.; 
railway  motors,  having  a  total  capacity  of  795,120  hp.  Since  that 
date  we  have  sold  54,344  motors,  having  a  total  capacity  of  2,304,986 
hp.  The  grand  total  of  railway  motor  sales  in  the  past  eleven 
years  is  85,256  motors,  having  a  total  capacity  of  3,100,106  hp.  These 
motors  are  in  operation  in  all  parts  of  the  world.  The  growth  of 
water  power  enterprises  is  shown  by  the  fact  that  221  plants  are  now 
in  operation  with  428,269  hp  in  General  Electric  generators.  We 
received  about  162,000  separate  orders  during  the  year  (not  in- 
cluding contracts;,  an  average  of  541  per  day.'" 

\'ice-president  E.  \V.  Rice,  Jr.,  in  his  report,  says :  Expenditures 
aggregating  about  $2,500,000,  exclusive  of  the  cost  of  patterns,  small 
tools,  etc.,  liavc  been  made  during  the  year  for  real  estate,  exten- 
sions to  existing  buildings  and  the  erection  of  new  ones,  and  for 
additional  machinery  ;  all  required  to  take  care  of  the  increased  busi- 
ness. The  following  table  shows  approximately  the  increase  in 
floor  space  and  in  the  number  of  employees  during  the  past  five 
years  : 

Factory  floor  space  Factory 

in  square  feet.  Employees. 

1899  1,800,000  8,000 

1900  2,000,000  11,000 

1901  2,300,000  12,000 

1902  2,500,000  15,000 

1903  3,000,000  18,000 

.\s  to  electric  drive,  Mr.  Rice  states  that  such  applications  by  the 
General  Electric  Company  show  an  increase  of  40  per  cent,  in  1902. 
.A.S  to  mining  work,  he  mentions  one  coal  company  that  operates 
some  50  General  Electric  locomotives  over  some  200  miles  of  track, 
mostly  underground.  .\s  to  methods  of  generation  and  distribution, 
Mr.  Rice  says:  "The  demand  for  direct-current  generators  of  large 
size,  2,000  kw  and  over,  has  fallen  off.  This  has  been  due  to  the  in- 
creasing use  of  alternating  current  in  the  generating  station  and 
its  conversion,  where  needed,  into  direct  current  at  sub-stations 
through  the  medium  of  rotary  converters.  This  system,  which  has 
been  mentioned  in  previous  reports,  has  now  become  standard  for 
all  large  undertakings  in  this  country  and  is  being  rapidly  introduced 
abroad.  Its  great  economy  and  flexibility  has  undoub'edly  contrib- 
uted largely  to  the  successful  and  extended  use  of  electricity  for  all 
purposes.  It  is  interesting  to  note  that  the  capacity  of  some  of  these 
sub-stations  is  much  greater  than  that  of  the  largest  generating 
stations  that  were  in  existence  a  few  years  ago." 

The  company  reports  some  14.500  regular  customers  on  its  books. 


New  York  Lighting  Plant 


The  proposal  to  establish  a  municipal  lighting  plant  for  New  York- 
City  has  been  lost  in  both  the  Senate  and  Assembly,  so  that  the 
scheme  is  dead,  or  at  least  in  abeyance,  for  the  present.  The  propo- 
sition received  wide  attention. 
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The  New  Brussels  Telephone  Exchange. 

OWING  to  the  continuous  increase  in  the  number  of  sub- 
scribers and  the  necessity  of  reducing  to  a  minimum  the 
cost  of  operation,  the  Belgian  Government  some  time  since 
appointed  a  commission  to  investigate  the  several  modern  telephone 
systems  and  designate  that  which  they  considered  the  best.  The 
transformation  of  a  telephone  system  is  a  matter  of  very  large  cost, 
and  in  this  case  the  decision  involved  the  telephone  service  of  the 
entire    kingdom,      .^fter    having    visited    most    of    the    countries    of 


Fig.  2  shows  the  last  section  of  the  board  for  three  operators' 
positions,  there  being  nine  panels  of  jacks  in  a  length  of  6  ft.  Fig. 
3  gives  a  view  behind  the  board,  the  shutters  being  removed.  This 
shows  the  disposition  of  the  general  jack  cables  and  the  supervising 
relays  which  control  small  lamps  in  connection  with  17  pairs  of 
plugs  for  each  operator's  position.  All  the  parts  of  the  switchboard 
are  very  accessible,  and,  moreover,  ofifer  no  difficulty  in  making 
extensions,  which  can  be  provided  for  v\ilhout  in  any  manner  in- 
terfering with  the  existing  sections  and  the  service.  The  cables 
from   the   intermediate  distributing   board,   which   serve  local   jacks, 


FIG.    I. — GENEK.\L    VIEW    BRUSSELS    E.XCHANGE. 

Europe  and  America  and  giving  the  most  careful  thought  to  the 
subject,   the   commission   made   the   following   recommendation : 

All  grounded  circuits  should  be  transformed  to  metallic  circuits 
and  in  large  cities  the  conductors  be  placed  underground.  The 
common  battery  system  should  be  adopted  and  new  exchanges  be 
so  constructed  as  to  provide  so  far  as  possible  for  the  growth  of 
the  service,  and  assure  the  comfort  and  health  of  the  personnel. 

It  was  in  accordance  with  this  recommendation  of  the  committee 


I-IG.    3. — KEAK    VIEW     OE    SWITCHBOARD. 

arc  in  a  channel  imn  cdiately  behind  the  board;  the  successive 
groups  of  these  cables  for  each  operator's  position  pass  through 
small  openings  in  the  floor  underneath  the  supervising  relays. 
These  groups  of  cables  then  pass  vertically  between  two  successive 
groups  of  supervising  relays  to  the  corresponding  local  jacks. 

Fig.  4  gives  a  view  of  the  interiirban  tables.  A  calculagraph  is 
placed  between  each  two  adjacent  operators  for  the  automatic 
stamping  on  the  tickets  of  the  time  of  the  commencement  and 
close  of  each  inlerurban  connection.    The  night  service  can,  by  means 


1  H,.    J.  —  SE(110,\    OF    .SWITlHBOAKU. 

that  the  new  central  exchange  at  Brussels  was  designed,  a  descrip- 
tion of  which  follows. 

The  building  is  197  ft.  long.  65  ft.  wide,  and  is  106  ft.  high, 
measured  from  the  street  level.  It  comprises  a  basement  at  the 
level  of  an  interior  court  and  four  stories.  The  third,  or  principal 
story,  is  entirely  reserved  for  the  operating  room,  which  is  33  ft. 
high  in  the  middle  and  26  ft.  high  at  the  walls.  This  room,  a  view 
of  which  is  given  in  Fig.  I,  is  both  light  and  airy,  thus  conducing 
both  to  the  health  of  the  employees  and  the  quality  of  the  service. 
At  the  left  of  the  hall  is  the  multiple  switchboard,  which  is  equipped 
for  6.300  subscribers  and  43  operators,  its  total  final  capacity  being 
for  14.400  subscribers. 


I-IO.    4.        I.\  11  Kl   K1;A.\     .-.W  I  n.  tlliO.SRl)    AM)    TOLL    TABLE. 

of  a  simple  commutator,  be  entirely  .•-witched  on  to  the  last  section 
to  the  right  of  the  interurban  board. 

The  employees  at  this  table  receive  all  calls  for  interurban  con- 
nection and  prepare  the  tickets  relating  thereto.  The  auxiliary  lines 
which  connect  the  interurban  and  local  service  are  provided  with 
automatic  signals  represented  by  small  lamps,  which  system  permits 
the  reduction  to  a  minimum  of  the  manipulations  for  connections 
•lid  at  the  same  time  facilitates  supervision. 

Very  complete  means  are  provided  for  protection  against  fire, 
linth  with  respect  to  security  to  the  personnel  in  case  of  actual  fire 
and  in  preventive  means.  Of  all  these,  the  best  and  at  the  same  time 
the  least  expensive,  is  that  furnished  by  protective  fuses  and  light- 
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niiiK  iiircsicis.  wliiih  arc  placid  on  the  iiiuriiicili.iic  iliiiiribmiiig 
boiinl  ill  till-  story  holow  the  operating  room  The  exterior  lines 
enleriiiK  iho  exihaiiKe  offer  the  Kreale-tt  lia/anl  from  fire,  and  in 
the  new  exihanne  rach  line  aerial  or  iinderKnuiiul  is  provided  with 
a  lighlnmK  arrester  so  adjnsled  as  to  protect  tin  wiriiiK  and  ap- 
parattii  ol  the  multiple  switcliboard. 

The    cables,    which    arc    paper    insulated    and    lead    encased,    are 
carii'.'d  l!om  where  they  e!it»r  the  liiiildiiiK  in  a  wall  channel  to  ilu- 


with  sncli  care  that  it  is  possible  to  charge  the  uccuinnlutur  during 
the  hours  of  service  without  affecting  in  the  slightest  the  service  al 
either  the  switchboard  or  at  the  subscriber's  telephone.  Should  an 
accident  happen  to  the  storage  battery,  it  is  even  possible  to  supply 
the  service  directly  from  the  motor  generator,  and  it  i-  for  this 
reason  thai  there  is  no  reserve  storage  battery.  The  generators 
«npplyinR  calling  current  are  shown  in  l''ig.  7  to  the  right  of  tb<' 
iijiplnr  generators  ;   two  of  these  are   installed,  one  being  in   reserve 


FIG.    5. — C.VBLE    1 


\\i>  DKruinUTORS. 


second  lloor,  where  llicy  terminate  in  cable  heads,  from  which  the 
interior  cables  start,  as  shown  in  iMg.  5.  This  principal  distributing 
board  is  shown  to  the  right  of  Fig.  5,  the  center  of  which  is  occupied 
by  the  intermediate  distributing  board ;  to  the  left  are  the  calling 
relays  and  in  the  background  the  translator  board.  Fig.  6  shows  in 
the  background  the  details  of  the  latter.  Figs.  5  and  6  together 
enable  an  idea  to  be  obtained  of  the  connecting  cables  which  unite 
these  boards  together  and  with  the  switchboard.  The  cables  are 
carefully  disposed  in  a  simple  order,  and  there  are  no  crossings. 
The  second   story  also   contains  the  plant   furnisjiiiig  current   foi 


I  r<,    7. — GENER.VTI.NC;   PL.VNT. 

The  first  calling  generator  ib  operated  by  current  from  the  storage 
battery,  while  the  second  is  connected  with  the  street  circuit.  The 
secondary  current  furnished  by  these  generators  is  an  alternating 
current  of  75  volts.  The  generating  apparatus  shown  in  Figs.  (1 
and  7  supplies  all  the  electrical  energy  for  the  entire  service  of 
Brussels,  not  only  for  calling  and  the  operation  of  all  signals,  but 
for  the  transmission  of  speech. 

The  second  story  contains  also  all  the  apparatus  which  plays  an 
intermediate  role  between  the  exterior  circuits  and  the  switchboard 
on  the  third  floor.  On  this  floor  also  is  concentrated  the  trouble- 
finding  and  testing  service.  Owing  to  the  use  of  the  intermediate 
independent  distributing  board,  faults  may  be  quickly  located  and 
repaired. 


1  IC.    0.  —  KE.\K   01"    DISTRIlifTIXG    CU.VRD. 

the  common  battery  system,  mclr.ding  a  storage  battery  of  eleven 
cells,  a  portion  of  which  is  shown  in  Fig.  8.  The  iio-voltage  cur- 
rent required  for  operating  the  two  motor-generators  may  be  ob- 
tained from  the  street  service  or  supplied  by  tw-o  gas  engine  units 
in  the  basement.  The  no- volt  current  is  transformed  to  24  volts 
for  charging  the  storage  battery,  the  capacity  of  which  is  suffirient 
to  operate  the  exchange  for  24  hours.  One  of  the  motor-generators 
is  kept   in   reserve.     The  motor-generators   have   been   so   designed 


i-io.    6. — aiuKAot   B.^TTtRV    PL.Ji.NT. 

The  other  .stories  of  the  building  are  assigned  to  the  several  de- 
partments of  the  State  Telegraph  administration.  In  the  cellar 
are  the  gas  engine  generating  sets,  the  apparatus  for  heating  and 
ventilation,  etc.  A  high-speed  elevator  is  at  the  service  of  the  oper- 
ators, and  on  the  upper  floor  are  a  number  of  rooms  for  their 
convenience,  including  cloak  rooms.  library  and  reading  rooms, 
baths,  and  kitchen,  which  latter  supplies  at  cost  meals  to  the  per- 
sonnel.    There  is  also  a  doctor's  office  and  rooms  are  provided  for 


May  2,  1Q03. 


KLRCTRICAI.    WORLD     and     ENGINEER. 


743 


cases  of  illness.  It  is  well  known  that  the  duties  of  operators  arc- 
very  trying,  and  it  is,  therefore,  proper  that  their  comfort  should 
be  thus  provided  for.  The  new  switchboard  adopted  is,  however,  a 
great  advantage  in  their  work  and  reduces  to  a  minimum  the  num- 
ber of  words  to  be  spoken  to  subscribers.  The  automatic  signal 
system  enables  an  operator  to  follow  the  course  of  a  call  without 
listening  in,  which  latter  was  necessary  in  the  system  displaced. 
Moreover,  since  the  operator  is  enabled  to  know  the  precise  moment 
when  a  conversation  is  finished,  she  can  immediately  disconnect  and 
thus  increase  considerably  the  efficiency  of  the  subscribers'  lines 
as  compared  with  the  old  system.  Moreover,  the  common  battery 
system  also  lightens  the  subscriber's  share  in  telephonic  connection. 
It  is  only  necessary  for  him  to  take  his  receiver  off  the  hook  in  order 
to  call,  and  returning  it  to  the  hook  signals  the  close  of  conversa- 
tion. The  connection  for  a  call  can  be  made  at  once,  for  the  operator 
has  merely  to  inquire  the  number  of  the  subscriber  called  and  make 
calling  connection  with  him  without  being  obliged  to  wait  until  he 
answers. 

Figs.  9,  10  and  11  show  the  types  of  telephone  instruments  that 
have  been  adopted  for  Belgium.  Fig.  10  represents  the  wall  type, 
which  is  extremely  simple.  This  set  consists  of  a  solid-back  trans- 
mitter, a  commutating  hook,  two  receivers,  a  call  bell,  an  induction 
coil  and  a  condenser.     No  local  source  of  electricity  is  necessary. 


FIGS.  9,    10  .\ND   II. — TYPES  OF  TI.LEPHONES. 

the  current  for  the  station  being  supplied  from  the  exchange.  Fig.  9 
shows  a  set  which  consists  of  two  independent  parts  connected 
by  a  flexible  cable;  one  part  consists  of  a  solid-back  transmitter 
mounted  on  a  column  supporting  the  two  receivers ;  the  second  com- 
prises a  bell,  an  induction  coil  and  a  condenser  in  a  box.  The  ap- 
paratus for  operators  is  shown  in  Fig.  11.  The  exchange  has  been 
equipped  on  the  Bell  system  by  the  European  interests  of  the  Western 
Electric  Company. 


Stockton  Municipal  Plant  Report. 


A  movement  at  Stockton,  Cal.,  for  a  municipal  lighting  plant 
appears  to  have  got  a  quietus  from  the  report  to  the  city  council 
by  Prof.  C.  L.  Cory.  He  st..ted  that  with  the  plant  contemplated, 
running  200  arc  lights  on  a  moonlight  schedule,  the  engines  going 
twenty-four  hours  daily  and  operating  also  the  incandescent  system 
for  commercial  and  residence  lighting,  the  cost  to  the  city  for  each 
arc  light  per  month  would  be  $7.45.  The  present  cost  to  the  city  per 
arc  light  monthly  is  $6.90.  Prof.  Cory  explained  that  the  plant  con- 
templated was  considerably  larger  than  the  present  needs  of  the  city 
demanded,  but  he  believed  it  better  to  put  in  a  larger  plant  than 
required  at  the  outset  than  to  have  to  add  to  the  plant  when  the  city 
grew  and  there  was  a  greater  demand  for  power.  He  thought  the 
city  should  build  with  a  view  to  the  future.  Prof.  Cory  presented 
plans  for  the  lighting  plant  complete,  with  a  map  of  the  city  showing 
the  location  of  the  poles  of  the  distributing  system,  and  he  also  pre- 
sented a  mass  of  figures  and  statistics  regarding  municipal  lighting. 
He  said  the  plant  contemplated  by  his  plans  was  the  best  that  could 
be  got  and  such  a  one  as  the  city  should  have.  The  price  given, 
moreover,  was  based  on  overhead  circuits  and  the  consumption  of 
fuel  oil  at  70  cents  a  barrel. 


Biondel  Oscillograph. 

Hv  Henry  Hale. 

ONE  of  the  striking  exhibits  at  the  1900  Paris  Electrical  Con- 
gress was  the  Blondel  oscillograph,  which  gives  a  visual 
representation  of  alternating-current  waves  that  formerly 
were  plotted  from  laborious  determinations  by  contact  methods  of 
successive  joints  of  the  curves.  The  latest  form  of  that  apparatus  is 
illustrated  herewith  and  among  its  practical  uses  is  the  taking  of 
curves  of  alternators,  motors  and  transformers  in  studies  of  design 
and  operation.  The  arrangement  is  such  that  two  different  wave 
forms  may  be  taken  at  a  time,  corresponding,  for  instance,  to  e.m.f. 
and  current,  and  these  are  superposed  in  their  relative  position. 
The  waves  are  thrown  on  a  ground-glass  screen  about  4  by  6  in. 
and  are  traced  by  a  spot  of  light.  For  the  accomplishment  of  this 
a  small  iron  piece  is  free  to  oscillate  between  the  poles  of  a  horseshoe 
magnet  and  carries  a  small  mirror.  The  coil  carrying  the  current 
acts  upon  the  mirror  and  the  latter  vibrates  according  to  the  varia- 
tions of  the  current.  The  small  mirror  sends  a  beam  of  light  on  to 
an  inclined  mirror,  which  is  oscillated  by  a  synchronous  motor,  and 
the  combined  action  traces  the  wave  form  upon  the  screen,  as  will 
be  further  indicated. 

In  order  to  respond  exactly  to  a  wave  form  of  a  high-frequency 
period,  it  is  essential  that  the  mirror  should  follow  the  variation  of 
the  wave  at  every  point,  and  the  vibration  period  of  the  mirror  itself 
must  be  reduced  to  a  minimum  in  order  that  its  vibrations  will  not 
conflict  with  the  impulses  it  receives  from  the  current.  M.  Blondel 
has  succeeded  in  carrying  this  out  by  using  a  very  narrow  and  thin 
iron  band  for  the  vibrating  piece,  which  is  stretched  between  two 
bridge-pieces,  and  carries  a  small  and  light  mirror  in  the  center. 
In  this  way  he  obtains  a  band  whose  rate  of  vibration  is  as  high  as 
50,000  periods  per  second,  and  can  thus  follow  the  variations  of  even 
the  most  irregular  waves.  In  practice  the  band  is  mounted  on  a  sup- 
port which  protects  it  and  also  allows  it  to  be  adjusted  with  reference 
to  the  poles.  This  arrangement  is  shown  in  Fig.  i  on  the  left.  The 
cylindrical  supporting  rod,  R,  has  a  groove  running  from  top  to  bot- 
tom.   In  the  upper  part  of  the  groove  is  a  sliding  piece,  S,  which  may 

be  regulated  by  the  milled  nut,  N, 


M 


r 


at  the  top.  The  vibrating  band, 
B,  is  attached  to  a  bridge,  b.  be- 
low, and  above  to  the  end  of  the 
sliding  piece  at  a.  By  turning  the 
screw  the  band,  carrying  the  mir- 
ror, M,  is  given  the  necessary 
tension.  The  rod  carrying  the 
mirror  is  mounted  in  an  outer 
protecting  tube,  T,  which  Is  filled 
with  oil  to  prevent  the  oxidation 
of  the  band.  The  tube  has  an 
opening,  0,  opposite  the  mirror, 
carrying  a  lens ;  the  two  soft  iron 
pieces,  I,  are  inserted  in  the  tube 
to  concentrate  the  magnetic  effect 
of  the  poles  upon  the  band  at 
this  point.  The  upper  milled 
screw.  A,  allows  the  tube  to  be 
turned  in  its  support  so  as  to  ad- 
just the  mirror. 

The  vibrating  band  is  mounted 
so  as  (o  bring  it  between  the  poles 
of  a  powerful  horseshoe  magnet. 
In  practice  there  are  two  bands, 
forming  a  double  oscillograph, 
which  are  inserted  between  the 
poles  of  an  inverted  horseshoe  as 
will  be  noticed  on  the  left  of  the 
general  view.  The  double  form  is 
useful  in  taking  current  and  e.m.f. 
waves  at  the  same  time.  The  tubes,  T,  are  mounted,  as  shown  in  Fig. 
2,  between  the  laminated  pole  pieces,  P,  which  are  inserted  between 
the  poles  of  the  magnet  and  form  a  compact  ensemble.  The  current 
whose  wave  form  is  to  be  taken  is  sent  into  a  coil  of  fine  wire  or 
flat  strip  which  is  inserted  at  C  on  each  side  of  the  pole  pieces,  P  P ; 
the  coil  has  an  opening  in  the  center  to  allow  the  light  to  fall  on 
the  mirror.  The  tube  is  adjusted  horizontally  by  the  endless  screw, 
E.    which    turns    it    about,    and    by    the    lower    screw,    F,    which 


FIG.  I. — BLO.NDEL  OSCILLOGRAPH 
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slitlcs     it     up    and    down        In     tlic    center    is    a     small     tnirror, 
6",      adjii.stcd      by      the      mtcw,      //.      which      gives      llic      por 
ni;inrnt    "itrip    of    light    li^rnimn    iht-    /cm    line   of    iht-    curves        Tlir 


F  F 

FIGS.  2  AND  2A. — OSCILLOGRAPH. 

vibrating  band  has  proved  tar  superior  to  the  system  of  pivots  or 
wire  suspension.  Owing  to  the  effect  of  torsional  vibration  the 
oscillating  period  is  very  high  and  is  still  further  increased  by  the 


inrnce  tiic  forward  stroke.  The  forniution  uf  the  wave  under  these 
conditions  is  easily  understood.  A  small  fixed  mirror  between  the  two 
oscillojjraphs  sends  a  spot  of  light  on  the  oscillating  mirror  and 
the  continuous  image  of  this  spot  forms  a  .straiglit  line  from  right  to 
left  for  the  base-line  of  the  wave.  The  oscillograph  mirror  under 
the  action  of  the  current  would,  if  acting  alone,  cause  the  spot  to 
oscillate  across  the  base  line  at  an  ecpial  distance  on  each  side,  form- 
ing a  straight  line,  but  the  oscillating  mirror  distributes  the  light 
from  the  spot  in  a  direction  parallel  to  the  base  line,  so  as  to  form 
a  continuous  wave.  In  practice  the  oscillating  mirror  swings  on  the 
forward  stroke  so  as  to  allow  the  spot  to  form  two  complete  waves. 
.■\t  the  end  of  the  period  the  cam  causes  the  return  or  back  stroke, 
which  takes  place  very  (juickly,  and  during  this  period  the  light  is 
cut  off  by  an  electrically-operated  shutter,  li,  placed  in  front  of  the 
light.    The  eye  does  not  perceive  this  movement. 

The  lens,  C,  is  of  semi-cylindrical  form  and  thus  the  rays  coming 
from  the  oscillograph  mirror  may  be  concentrated  vertically,  while 
at  the  same  time  they  are  free  to  move  in  a  horizontal  direction. 
The  source  of  light  is  a  vertical  slit,  whose  image  is  thus  concen- 
trated to  a  point  in  front  of  the  lens,  C  (or  in  this  ca;ie  on  the  screen 
above).  In  this  way  a  brilliant  image  is  obtained,  while  still  using 
.1  very  small  mirror. 

A  valuable  feature  of  the  oscillograph  as  now  constructed  is  that 
all  the  parts  arc  mounted  together  in  a  compact  case  and  there  are 
no  difficult  adjustments  to  be  made.  The  interior  (Fig.  4)  contains 
the  oscillograph  proper  on  the  right  with  double  mirror  and  on  the 
left  is  the  oscillating  mirror  with  its  motor  and  starting  crank.  A 
convenient  form  of  synchronous  motor  has  been  devised  which  has 
no  moving  contacts.  A  horizontal  fixed  armature  is  wound  with 
a  six-pole  winding  and  around  it  turns  a  horseshoe  magnet  upon  a 


Fig.  4. — Exterior  and  Interior  Views  of  Oscillograph. 


tension  and  the  strength  of  the  magnetic  field.  The  number  of 
vibrations  proper  to  the  band  is  in  fact  the  square  root  of  the  sum 
of  the  squares  of  the  numbers  of  vibration  due  respectively  to  the 
elasticity  of  torsion,  to  the  tension  and  to  the  magnetic  field.  Ex- 
periment has  shown  that  the  band  works  best  when  it  is  saturated, 
and  it  is  for  this  purpose  that  the  magnetic  field  is  concentrated 
as  much  as  possible.  It  is  also  very  sensitive  to  the  influence  of  the 
current  in  the  coil,  as  the  effect  accumulates  from  the  ends  toward 
the  middle.  The  iron  band  is  made  as  small  as  possible  and  is  now- 
only  0.03  in.  wide  and  0.002  thick;  the  mirror  which  it  carries  is 
correspondingly  small,  being  o.oi  in.  wide,  0.02  high  and  from  0.005 
to  0.003  thick.  It  is  made  of  thin  glass  or  mica,  which  is  silvered 
by  deposition  from  a  bath  and  is  attached  to  the  band  by  shellac. 

The  variable  wave  traversing  the  coils  causes  the  spot  of  light 
reflected  from  the  mirror  to  vibrate  to  and  fro  with  an  amplitude 
corresponding  to  the  intensity  of  the  current.  To  produce  the  wave 
fonn  the  spot  must  be  displaced  in  a  direction  perpendicular  to  the 
former  and  proportionally  to  the  time  of  vibration.  For  this  the 
spot  is  reflected  from  an  oscillating  mirror  placed  at  45°,  which  is 
operated  by  a  small  synchronous  motor.  The  method  of  mounting 
is  shown  in  Fig.  3.  where  0  is  the  oscillograph  mirror  which  re- 
ceives light  from  a  source,  A,  through  the  lens,  B.  From  the  mirror 
the  light  is  reflected  through  the  lens,  C,  upon  the  oscillating  mirror, 
M,  and  thence  to  the  ground-glass  screen,  6",  above,  where  it  is 
concentrated  to  a  point.  The  mirror  is  made  to  oscillate  by  a  cam, 
D,  on  the  shaft  of  a  small  synchronous  motor ;  the  cam  has  a  profile 
adapted  to  give  a  uniform  movement  of  the  image  on  the  screen  dur- 
ing the  forward  stroke  of  the  mirror,  which  is  proportional  to  the 
wave  period,  and  then  allows  it  to  drop  back  quickly  so  as  to  recom- 


pivot  support  with  a  shaft  projecting  at  the  top,  which  carries  the 
cam.  The  exterior  view  of  the  box  shows  a  hand-regulated  arc 
lamp  on  the  right,  mounted  in  a  sheet-iron  box,  which  can  be  taken 
oflf.  Above  is  a  ground-glass  screen  upon  which  the  wave  is  ob- 
served. To  photograph  the  waves  a  plate  holder  can  be  inserted  in 
place  of  the  screen.  The  oscillograph  can  be  used  for  lecture  demon- 
stration by  taking  off  the  screen  and  substiti;ting  a  mirror  inclined  at 


FIG.    3. — DIAGRAM    SHOWING    ARRANGEMENT    OF    APPAR.\TUS. 

45°,  which  sends  the  wave  upon  a  screen  a  yard  square  placed  at 
3  or  4  yards  distance.  At  the  same  time  the  cylindrical  lens  is  re- 
placed bj'  a  second  of  longer  focus  and  the  mirror  tube  is  exchanged 
for  another  carrying  a  larger  mirror  of  0.04  in.  diameter.  This  in- 
creases the  brilliancy  of  the  luminous  point  at  the  expense  of  the 
frequency,  which  falls  to  4,000  or  5,000  per  second,  but  the  latter  is 
sufficient  for  the  purpose. 
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Resistance  of  Oil  as  Affected  by  Temperature  and 
Impurities. 


By  Prof.  John  W.  Langley. 

DURING  the  year  1902  a  research  on  the  electrical  resistance 
of  oils,  as  affected  by  temperature  and  impurities,  was  con- 
ducted in  the  electrical  laboratory  of  Case  School  of  Ap- 
plied Science  by  two  students,  Messrs.  C.  E.  Cochran  and  H.  E. 
Fetzer.  A  steady  pressure  of  2,400  volts,  derived  from  a  storage 
battery,  was  applied  through  two  copper  electrodes  in  a  metallic 
tank  which  could  be  heated. 

The  tank  to  hold  the  oil  was  made  of  a  rectangular  sheet  of 
copper,  so  formed  and  folded  at  the  corners  that  it  was  not  neces- 
sary to  make  brazed  joints.  To  the  upper  edge  of  two  of  the  sides 
was  fitted  a  small  brass  rod  to  facilitate  handling.  The  tank  was 
three  inches  by  four  and  a  half  inches  on  the  bottom,  three  and  one- 
half  inches  by  five  inches  on  the  top,  and  three  inches  deep.  In 
order  to  protect  the  tank  from  sudden  changes  of  temperature,  it 
was  enclosed  in  a  sheet-iron  oven  lined  with  asbestos.  The  heat 
was  applied  by  a  Bunsen  burner,  which  projected  upward  through 
the  bottom  of  the  oven. 

The  electrodes  were  made  of  sheet  copper,  two  inches  square 
and  covered  with  mica  on  the  back,  but  having  the  mica  continued 
as  a  border  on  the  front  face  around  the  edge,  so  as  to  reduce  the 
area  of  the  latter  face  to  three  square  inches.  This  device  pre- 
vented the  current  from  passing  by  way  of  the  edges,  and  compelled 
it  to  pass  from  the  central  portions  of  the  electrodes  in  parallel 
lines  through  the  oil. 

The  electrodes  were  suspended  by  small  brass  rods  fastened  to 
movable  collars  which  were  clamped  to  a  glass  insulating  rod  by 
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means  of  thumb  screws.  The  glass  rod  was  supported  by  two  small 
steel  rods,  one  at  each  end,  and  secured  by  thumb  screws. 

As  the  temperature  of  decomposition  of  oil  is  above  the  range 
of  a  mercurial  thermometer,  a  pyrometer  of  the  Siemens  type  was 
carefully  calibrated  and  kept  inserted  in  the  oil  during  all  the  ob- 
servations of  resistance.  A  sensitive  galvanometer  was  used  to 
measure  the  current  passing  through  the  oil. 

The  oil  being  in  the  tank,  the  current  and  voltage  at  the  electrodes 
are  read,  then  the  temperature  is  slowly  raised  about  ten  degrees 


Centigrade  with  constant  stirring,  and  another  reading  of  the  gal- 
vanometer and  voltmeter  taken.  These  were  continued  by  ten 
degree  steps  till  the  decomposition  temperature  of  the  oil  was 
reached. 

The  current  was  very  small,  as  was  to  be  expected,  ranging  from 
.000001125  to  .0003.  The  distance  between  the  electrodes  was  con- 
stant at  one-half  an  inch.  In  the  tables  given  below  the  first  column 
gives  the  temperature  in  Centigrade  degrees  and  the  second  the 
resistance  in  megohms. 

The  effect  of  temperature  in  lowering  resistance  is  apparent  in 
all  the  experiments ;  also,  that  its  influence  becomes  very  marked 
above  90°,  showing  that  incipient  decomposition  begins  at  this  point. 
The  action  of  impurities,  such  as  acid  and  soap,  is  well  shown  by 
comparing  tables  7  and  8  with  I  and  10  at  temperatures  of  60°  and 
higher. 

The  resistance  of  linseed  oil  is  exceptionally  low,  but  the  boiled 
oil  is  still  lower,  showing  the  effect  of  previous  high  temperature, 
and  perhaps  of  the  dissolved  lead  oxide  which  it  contained.  The 
low  resistance  of  table  2,  cylinder  oil,  would  indicate  that  it  had 
been  adulterated  with  animal  or  vegetable  oils,  or,  perhaps,  soap 
to  give  it  "body,"  which  is  known  to  be  often  done. 

The  high  resistance  of  paraffin  at  low  temperatures  is  in  marked 
contrast  with  its  failure  as  an  insulator  when  heated  above  120°. 
The  resistances  in  the  above  tables  are  relative,  not  absolute,  for 
tliey  did  not  vary  proportionally  when  the  area  or  the  distance  be- 
tween the  electrodes  was  changed. 

From  the  above,  and  numerous  other  measurements  made  on  some 
twenty-five  specimens  of  oil,  pure  and  adulterated,  the  following 
conclusions  seem  warranted : 

First.  That  at  ordinary  temperatures  the  resistance  of  oils  is  ex- 
tremely  high. 

Second.  That  in  order  to  have  a  high  resistance  the  oil  must 
be  pure. 

Third.  That  the  resistance  grows  less  with  the  per  cent  of  impurity. 

Fourth.  That,  within  the  limits  of  these  experiments,  the  resist- 
ance is  mainly  of  the  nature  of  a  contact  resistance,  and  \aries  but 
slightly  with  change  of  distance  between  electrodes. 

Fifth.  That  the  resistance  is  not  a  direct  function  of  the  teci- 
perature,  though  it  varies  inversely  with  it  in  a  general  sense. 

Sixth.  That  for  temperatures  above  that  at  which  marked  de- 
composition of  the  oil  sets  in  (150°  C.)  the  resistance  is  practically 
constant,  or  approaches  a  constant. 


Electric  Canal  Towage  in  Germany. 

Mr.  Frank  H.  Mason,  United  States  Consul  General  at  Berlin, 
Germany,  writes  to  the  State  Department  as  follows  about  electrical 
canal  work  in  the  Empire :  It  is  perhaps  one  of  the  compensations 
incident  to  Government  ownership  of  railways,  that  it  does  not  ex- 
clude or  prevent  due  consideration  of  other  methods  of  transporta- 
tion. Notwithstanding  the  overshadowing  interest  of  Prussia  in  her 
State  railways,  there  is,  especially  in  Imperial  Government  circles  at 
Berlin,  a  keen  and  intelligent  interest  in  all  that  relates  to  the  im- 
provement of  internal  water  routes,  for  it  is  recognized  that  under 
existing  conditions  really  cheap  freights  for  raw  materials  and  other 
coarse,  heavy  merchandise  can  only  come  from  canal  and  river  trans- 
portation. In  deference  to  the  general  demand  for  improvement  in 
this  direction,  the  Government,  early  last  year,  formulated  a  plan  for 
the  employment  of  electric  traction  engines  for  towing  boats  on  the 
Teltow  Canal,  a  new  work  now  in  process  of  construction,  which 
will  connect  the  Havel  with  the  River  Spree  just  south  of  Berlin. 
The  canal  is  to  be  23  miles  in  length,  with  one  lock,  and  passes  for 
a  short  distance  through  a  lake,  where  tugs  instead  of  towing  engines 
will  have  to  be  used.  It  is  to  be  completed  some  time  during  next 
year,  and  is  expected  to  have  an  annual  traffic  of  about  1,500.000  tons. 
For  obvious  reasons,  this  new  canal  will  offer  an  admirable  oppor- 
tunity for  the  employment  of  the  most  improved  method  of  towing, 
and  accordingly  bids  were  solicited  for  an  electric  installation  to 
comply  with  certain  prescribed  conditions,  the  motors  being  adapted 
to  towing  boats  ranging  from  175  to  600  tons  loaded  to  -  •  per  cent 
of  their  capacity,  and  to  be  worked  with  a  three-phase  >Hirrent  of 
8,000  volts  and  50  periods.  Twenty  firms  in  all  sent  in  tenders,  of 
which  the  best  known  were  Messrs.  Siemens  &  Halske,  Messrs. 
Ganz  &  Co.,  Messrs.  Feldmann  &  Zehme,  and  the  Societe  de  Touage 
at  Kiel.  With  characteristic  forethought,  the  Government  placed  at 
the  disposal  of  the  competitors   for  preliminary  experiments  a  sec- 
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(ion  oi  ilu'  lini>w  L'aiial,  winch  connects  the  ll.ivcl  and  llic  Uilcr 
rivers  nt  Uilcrl>ri|{,  nunie  distance  north  of  Hcrlin,  and  there  during 
the  sunnncr  i>l'  uxJJ  a  series  of  tests  were  made  which  attracted  great 
attention  fruni  engineers  and  traction  experts  throiighotit  Muropr. 
The  system  of  Messrs.  Siemens  &  llalske  appears  to  have  been  sinii 
lar  in  general  design  to  that  of  Mr.  Richard  Uunb,  which  was  tested 
several  years  ago  on  the  Delaware  and  Karitan  Canal  and  later  on 
the  liric  Canal  in  the  United  States  The  motor— which  was  little 
njorc  than  a  working  model  -weighed  yoo  kilograms  (i,8yo  pounds), 
and  with  a  continuous  current  of  500  volts  developed  5  hp.  The 
stretch  chosen  for  the  tests  included  a  curved  channel,  bridge  cross- 
ings, and  the  usual  ditliculties  that  would  be  encountered  in  actual 
practice.  It  was  found  that  in  rounding  a  curve  the  linht  motor 
was  derailed,  and  the  experiment  showed  that  for  actual  service  tht 
motor  s^')uld  be  large  and  heavy  enough  to  have  at  least  8  to  10 
hp.  To  enable  the  towline  to  clear  moored  boats  and  other  obstruc- 
tions along  the  shore,  the  line  was  attached  to  the  top  of  a  mast  15 
to  JO  ft.  high,  and  located  centrally  in  the  forward  section  of  the 
boat. 

Another  e.\aniplc  of  the  several  proposed  installations  was  the 
one  submitted  by  Messrs.  Ganz  &  Co.,  which  is  thus  described: 
The  locomotive  is  relatively  light  and  has  two  pairs  of  wheels,  which 
arc  set  at  a  convergent  angle,  so  that  both  pairs  run  on  the  same 
rail,  the  balance  of  the  machine  being  maintained  by  <i  pair  of  trail 
wheels  running  along  the  adjacent  roadway.  Almost  the  entire 
weight,  however,  is  borne  by  the  inclined  wheels  on  the  single  rail, 
and  the  arrangement  is  such  that  the  heavier  the  resistance  load 
created  by  the  boat,  the  tighter  the  grip  of  the  wheels  upon  the  rail. 

For  an  estimated  annual  traffic  of  1,500,000  tons,  it  is  proposed  to 
equip  one  shore  of  the  canal,  and  the  service  will  require  53  locomo- 
tives capable  of  towing  one  boat  of  600  tons  or  two  of  200  tons  each, 
besides  si.x  tugs  to  tow  the  boats  across  the  lake.  Whichever  of  the 
various  competing  systems  may  be  adopted,  it  is  certain  that  the 
Teltow  Canal,  when  completed  and  equipped,  will  furnish  a  con- 
venient object  lesson  of  the  latest  and  most  improved  application 
of  electric  traction  to  canal  navigation. 


Division   of    Labor  in  Mexico. 


The  principle  of  the  division  of  labor  may  sometimes  be  misap- 
plied. The  London  newspapers  have  lately  been  pointing  out  a 
wrong  application  in  that  city,  where  work  on  the  streets  has  been 
divided  up  among  as  many  trade  unions  as  there  are  castes  in  India; 
with  the  result  of  exasperating  slowness  in  getting  the  work  finished. 
The  picture  shown  herewith  is  a  kindred  illustration  from  Me.\ico, 
witnessed  and  captured  by  a  well-known  electrical  engineer  and 
reader  of  this  journal.     The  process  going  on  in  the  foreground  is 


MEXICAN   LAMP  TRIMMER  AND  TWO   ASSISTANTS. 

that  of  trimming  an  arc  lamp,  and  it  takes  three  persons  to  perform 
the  operation.  The  lamp  trimmer  discharges  his  ordinary  function, 
but  here  he  requires  two  assistants.  One  of  them  carries  and  holds 
the  ladder.  The  other  totes  the  bag  of  carbons,  pliers  and  other 
tools  and  passes  them  up  to  the  chief  electrician  in  proper  order 
and  with  due  ceremoniousness.  The  performance  is  here  shown 
done  to  slow  music,  the  onlookers  in  the  background  being  engaged 
in  endeavoring  to  determine  the  difference  between  a  string  orchestra 
and  a  rubber  band. 


hicctricul  Progress  in  Spain. 

I!>        III    .M(V       I,       (jl.ISM  1. 

IN  Madrid  last  year,  a  proniinent  Spanish  nnpiMicr  ni  \mcr>- 
can  machinery  rcniarkivl  in  the  writer:  "It  is  a  blessing  to 
our  country  that  we  have  finally  disposed  of  our  culonics. 
I'or  years,  the  best  of  c>ur  youth  perished  in  the  tropical  climate 
of  far-away  possessions.  The  agriculltiral  districts  at  lioinc 
were  sufTcring  from  the  loss  of  our  very  best  labor.  Conscrip- 
tions took  the  boys  away  from  our  farms,  and  taxes  upon  taxci 
nearly  destroyed  our  finances.  We  are  now  recovering.  The 
Government  is  paying  more  attention  to  the  development  of  our 
rich  natural  resources  than  ever  before  in  the  history  of  Spain, 
and  municipal  and  private  enterprises  arc  making  progress  all 
over  the  country.  Our  finances  arc  being  strengthened,  and 
confufence  in  our  industrial  undertakings  is  returning."  I  can 
but  endorse  every  word  of  these  remarks.  I  went  through  Spain 
in  1901,  and  again  visited  every  province  and  all  the  industrial 
centers  of  the  Iberian  Peninsula  last  year. 

Spain  is  making  slow  but  steady  progress  in  all  her  branches 
of  industrial  life.     This  is  especially  the  case  in  electricity. 

The  improvements  in  electric  tramways  have  given  fresh  im- 
pulse to  the  companies  interested  in  them.  During  the  last  few 
years  the  increase  in  electric  tramways  in  Spain  has  been  very 
rapid,  and  the  various  lines  already  cover  upwards  of  200  miles. 
In  the  Province  of  Viscaya  there  were  last  year  68  miles  of  elec- 
tric tramways,  in  Madrid,  26  miles;  in  Seville,  10  miles;  in  San 
Sebastian,  the  famous  sea-resort  on  the  Bay  of  Biscay,  12  miles; 
with  lines  in  Barcelone  and  quite  a  number  of  other  cities. 
Long  lines  were  under  construction  from  San  Sebastian  to 
Tolosa;  from  Cadiz  to  San  Fernando;  from  Coruna  to  Burgo- 
Santiago,  and  from  Arriandas  to  Covadonga.  Further  conces- 
sions for  electric  tramways  were  granted  for  the  cities  of  Ma- 
drid, \'alencia,  Seville,  Zaragoza,  Coruna,  San  Sebastian,  Barce- 
lone, Cadiz,  Oviedo,  Almeria,  Carthagena,  etc.  A  number  of 
these  lines  have  already  been  completed  and  others  are  under 
way  of  construction. 

The  general  use  of  electricity  is  causing  the  introduction  of 
many  valuable  industries  into  practically  deserted  districts. 
Electricity  generated  by  water  power  is  beginning  to  play  a  very 
important  part  in  the  industrial  development  of  Spain.  Many 
of  the  smaller  towns  and  country  villages  are  lighted  by  electric- 
ity so  obtained.  In  the  district  of  Barcelone  alone  there  are 
now  more  than  800  turbines  in  operation,  representing  35,000 
hp.     Whenever  water  is  found,  factories  spring  up. 

Until  a  few  years  ago  the  streets  and  houses  of  most  of  the 
small  towns  and  villages  which  are  now  well  lighted  with  elec- 
tricity, were  dependent  on  a  few  oil  lamps  and  the  lanterns  of 
I  he  night-watchmen.  Once  an  electrical  plant  has  been  put  in  a 
village  it  becomes  necessary  to  employ  skilled  labor.  The  resi- 
dence of  a  few  people  of  superior  education  in  a  village  soon 
puts  new  life  and  energy  into  all  its  undertakings,  and  other 
improvements  generally  follow. 

To  what  extent  electricity  has  made  strides  ahead  throughout 
Spain  may  best  be  seen  by  glancing  at  some  figures.  According 
to  official  returns  there  were  in  Spain,  in  1901,  altogether  639 
cities  and  towns  with  electric  central  power  stations.  These 
plants  were  distributed  among  the  47  provinces  on  the  mainland, 
and  the  two  insular  provinces — the  Canaries  and  the  Balearic 
Islands — as  follows:  The  province  leading  in  number  of  cities 
with  electric  central  stations  was  Asturias,  with  33,  followed 
closely  by  Viscaya,  with  31;  Badajos,  with  28,  and  Madrid  with 
26.  Then  came  in  order  of  importance,  the  provinces  of  Jaen, 
with  23;  Seville,  21;  Santander,  20;  Cordoba,  20;  Barcelone,  18; 
Navarra,  18;  Valencia,  17;  Guipuzcoa,  17;  Ciudad  Real,  17;  Zara- 
goza. 16;  Gerona,  16;  Logrono,  16;  Murcia,  15;  Cadiz,  13;  Malaga, 
13;  Alicante,  12;  Albacele,  11;  Leon,  11;  Pontevedra,  11;  Avila,  10; 
Coruna,  10;  Castellon,  9;  Lerida,  9;  Granada,  9;  Lugo,  9;  Soria, 
8;  Salamanca,  8;  Caceres,  8;  Cuenca,  8;  Huesca,  8;  Tarragona,  7; 
Burgos,  7;  Guadalajara,  6;  Huelva,  6;  Orense,  6;  Palencia,  6;  Val- 
ladolid,  6;  Balearic  Islands,  5;  Toledo,  5;  Segovia,  4;  Almeria,  4; 
.'Mava,  3;  Canary  Islands,  3;  Ternel,  3,  and  Zamora,  3. 

Of  cities  and  towns  with  a  population  of  more  than  4,000  souls, 
there  were  430  in  Spain  last  year  where  electricity  had  not  as  yet 
penetrated.  In  the  provinces  of  Gerona,  Huesca,  Santander, 
Palencia,   Zamora  and   Zaragoza  there   i?   but   one  town  left  in 
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each  of  them  without  electricity,  while  in  Coruna  there  are  53;  in 
Lugo,  43;  m  Pontevedra,  37;  in  Orense,  32;  in  Asturias,  19,  and 
in  Valencia,  19  witliout  electric  power  stations. 

The  largest  and  most  powerful  plants  are,  of  course,  in  the 
big  cities.  In  many  of  them  there  are  several  power  stations, 
as  is  the  case  in  Madrid,  Barcelone,  Linares,  Lugo,  Malaga, 
Salamanca,  Seville,  Valencia,  Bilbao,  Zaragoza  and  others.  The 
most  i)rominent  plant  in  Madrid  is  that  of  Compafiia  General 
Madrilefia  de  Electricidad,  equipped  with  ten  steam  engines  of 
6,600  hp  total  capacity,  continuous  current,  of  115  volts.  The 
price  charged  by  this  company  is  11  centimos,  or  about  ij4  cents 
per  kilowatt-hour  for  light  and  5  centimos  (0.8  cents)  per  kilo- 
watt-hour for  power.  The  plant  of  the  Compaiiia  Barcelonesa  de 
Electricidad  in  Barcelone  has  5  steam  engines  of  1,000  hp  each, 
and  the  dynamos  are  from  the  General  Electric  Company  of  Ber- 
lin. The  electric  power  station  of  San  Sebastian  was  equipped 
by  the  Oerlikon  Company  (8  dynamos),  that  of  Seville  by  the 
General  Electric  Company  of  Berlin,  and  one  of  the  Malaga 
plants  by  Siemens  &  Halske. 

The  electric  business  in  Spain  is  largely  in  the  hands  of  Ger- 
man manufacturers  ,and  most  of  the  installations  have  been  built 
by  the  General  Electric  Company,  of  Berlin;  Siemens  &  Halske, 
Berlin;  Schuckert  Company,  of  Nuremberg,  and  the  Spanish 
branch  of  the  Lahmeyer  Company. 

It  cannot  too  much  be  regretted  that  our  electrical  manufac- 
turers have  neglected  the  Spanish  market  to  such  a  large  extent. 
In  business  and  industrial  circles  in  Spain,  there  is  no  feeling 
whatever  against  the  United  States,  while  there  are  splendid 
opportunities  for  the  sale  of  our  goods.  Last  year  the  imports 
of  machinery  into  Spain  exceeded  in  value  $8,000,000,  of  which 
very  little  came  from  this  country. 

In  many  country  villages  the  extremely  moderate  charge  of 
two  pesetas  (about  30  cents  at  present  rate  of  exchange)  is  made 
per  month  for  one  lamp  of  10  candle-power  per  night,  a  fact 
which  is  largely  responsible  for  the  steadily  increasing  applica- 
tion of  electricity.  This  small  charge  enables  the  poorest  to 
have  electric  light  in  their  houses. 

Another  consequence  of  the  development  of  electricity  is  the 
formation  of  powerful  companies  in  Spain.  The  German  firm 
of  J.  Lahmeyer  &  Co.,  which  has  been  established  in  the  north 
of  Spain  for  some  years,  has  amalgamated  with  the  Hispania 
Company,  and  bought  the  business  of  the  Sociedad  Bilbaina  de 
Electricidad.  The  capital  of  the  new  company  amounts  to  30,- 
000,000  pesetas  ($4,500,000).  Apart  from  its  local  business,  it 
has  secured  important  contracts,  such  as  the  lighting  of  the  city 
of  Carthagena  and  the  supply  of  electrical  power  in  the  neigh- 
borhood of  that  town. 

Several  other  companies  were  recently  formed  for  the  supply  of 
current  the  two  most  important  being  the  Sociedad  Hidro-Elec- 
trica  Iberica,  which  disposes  of  a  capital  of  20,000,000  pesetas  ($3,- 
000,000),  and  has  secured  water  rights  in  various  provinces 
throughout  Spain.  This  company  proposes  to  furnish  power  to 
Bilbao,  Santander,  Valencia  and  Alicante.  It  has  begun  work  on 
the  Ebro  River,  and  expects  to  be  in  a  jiosition  to  supply  7,000  hp 
to  Bilbao  by  the  month  of  March  of  this  year.  The  force  is  to  be 
applied  in  various  industries,  such  as  corn  and  paper  mills,  tram- 
ways, tin  plate  works,  etc.  The  other  company  is  called  the 
Sociedad  del  Salto  del  Ter,  and  has  bought  water  rights  for  a 
sum  of  $150,000,  with  a  view  to  furnish  power  to  Gerona.  The 
larger  mining  companies  are  also  installing  electric  plants  all 
over  the  country.  The  magnificent  steel  pier  of  the  Rio  Tinto 
Company,  at  Huelva,  has  been  provided  with  an  installation  of 
arc  lamps,  whereby  night  work  has  been  greatly  facilitated,  and 
their  large  depot  within  about  a  mile  of  the  pier  has  also  been 
lighted  by  electricity.  A  Belgian  firm  is  now  carrying  on  elec- 
tric light  plants  in  several  mining  centers  of  Southern  Spain. 
The  Coto  Fortuna  Mining  Company,  of  Mazarron,  has  re- 
cently been  equipped  with  a  complete  electric  hoisting  plant, 
which  comprises  the  following  international  ensemble  frequently 
found  in  Spain :  Piedboeuf  boilers,  Schuckert  dynamos  coupled 
to  250-hp  steam  engines  of  the  Svviderski  system,  and  Sulzer 
high-pressure  centrifugal  steam  pumps. 

It  will  be  seen  from  the  above  remarks  that  electricity  is  mak- 
ing progress  in  almost  every  corner  of  Spain.  Let  us  hope  that 
American  manufacturers  will  try  to  secure  at  least  a  share  of 
this  trade. 


Economical  and  Safe  Limits  in  the  Size  of  Central 
Stations. 


AT  the  April  meeting  of  the  American  Institute  of  Electrical  En- 
gineers, Mr.  H.  A.  Lardner  read  a  paper  with  the  above 
title,  in  which  he  gave  in  connection  with  the  discussion  of 
the  subject,  much  interesting  data  as  to  the  relative  economy  of 
large  generating  units.  In  opening,  Mr.  Lardner  said  that  if  the 
territory  is  large  and  the  system  is  to  serve  several  villages  or 
small  cities  with  power  for  lighting  or  for  railway  purposes,  one 
large  station  located  conveniently  for  coal  and  water  has  a  decided 
advantage,  owing  to  economy  in  labor,  lower  cost  of  fuel,  water  and 
first  cost. 

Frequently  the  business  in  the  individual  towns  would  not  be 
large  enough  to  permit  of  an  independent  plant  in  each,  and  any 
risk  of  interruption  to  service  is  put  up  with  because  it  is  the  best 
kind  of  service  that  such  a  community  can  support.  In  fact,  until 
the  class  of  territory  approaches  that  of  our  largest  cities,  the  ques- 
tion of  lower  first  cost  and  economy  of  operation  must  in  general 
rule;  for  the  size  of  station  is  not  large  enough  to  minimize  those 
advantages  or  to  demand  the  advantages  of  a  service  supplied  by 
several  stations,  harmoniously  designed  and  operated. 

When  the  territory  becomes  similar  to  New  York,  Chicago,  Brook- 
lyn, Boston,  etc.,  the  large  station  has  many  claims  for  considera- 
tion. As  the  central  stations  now  built  in  this  class  of  territory  are 
so  much  larger  than  those  which  have  been  erected  elsewhere,  the 
discussion  of  the  paper  was  confined  to  stations  for  the  larger  cities, 
and  water  power  stations  were  excluded,  as  they  must  of  necessity 
be  located  at  the  point  of  development  or  waterfall,  and  it  is  seldom 
the  case  that  several  plants  can  be  built,  each  large  enough  to  secure 
the  maximum  advantages  of  low  cost  and  low  operating  expenses, 
as  at  Niagara. 

The  system  of  distribution  which  must  be  used,  frequently  has  a 
direct  bearing  on  the  demand  for  a  large  station.  Where  the  distri- 
bution pressure  is  low  as  in  Edison  three-wire,  120-240-volt  systems, 
there  are  few  if  any  cities  where  a  sufficient  load  can  be  found  for 
a  very  large  station  without  exceeding  the  limited  zone  of  economical 
distribution  at  this  pressure. 

Where  this  system  is  in  operation  we  find  that  the  stations  are 
generally  of  high  first  cost  and  too  small  to  be  operated  at  the  highest 
economy.  The  location  is  necessarily  chosen  without  regard  to  the 
water  or  coal  supply,  and  the  load  factor  is  generally  very  bad,  which 
adds  to  the  expense  of  operation.  As  a  temporary  expedient,  at 
least,  rotary  converters,  transformers  and  high-pressure  cables  have 
found  a  place  for  connecting  together  the  direct-current  stations  and 
thus  enabling  them  to  exchange  power  arid  considerably  improve  their 
load  factors. 

For  instance,  in  New  York  City  the  Duane  Street  Station  of  the 
New  York  Edison  Company,  with  its  heavy  day  load  of  motors 
and  early  evening  load  of  office  buildings,  has  a  very  different  shaped 
load  curve  from  the  Twenty-sixth  Street  Station  or  the  generating 
stations  formerly  located  in  Thirty-ninth  Street  and  Fifty-third 
Street,  which  delivered  their  principal  service  during  the  evening. 
However,  the  double  conversion  results  in  losses  which  should  be 
saved,  and  still  continus  the  use  of  imeconomical  small  stations. 

The  next  step  is  to  establish  a  large  well-located  alternating- 
current  station  and  feed  the  rotaries  from  the  machines  there  in- 
stalled. This  method  permits  the  use  of  the  largest  size  of  generating 
units,  gives  their  attendant  economies,  and  the  demands  of  the  various 
sections  of  a  city  coming  at  different  hours  of  the  day  produces  3 
better  load  factor. 

The  generating  apparatus  installed  in  the  distributing  or  sub- 
stations, as  they  may  now  be  called,  can  be  operated  if  desirable, 
for  one  or  two  watches  during  the  heaviest  loads  in  their  particular 
sections,  and  the  combination  undoubtedly  results  in  greater  economy. 
The  existence  of  these  sub-stations  with  generating  apparatus,  pro- 
vides a  certain  amount  of  reserve  or  emergency  power  which  can 
be  called  upon,  and  the  danger  of  concentrating  all  the  generating 
apparatus  in  one  station  is  in  a  measure  avoided.  The  fact  of  their 
existence  also  acts  as  an  incentive  to  keep  down  the  number  of  new 
generating  stations  and  to  build  one  alternating  station  large  enough 
to  meet  the  entire  demands  of  the  system,  no  matter  how  large  that 
may  be. 

The  use  of  the  240-volt  incandescent  lamp  is  much  more  common 
abroad  than  with  us,  and  Mr.  Lardner  considers  that  a  more  insistent 
demand  for  a  240-volt  lamp  would  be  met  by  our  manufacturers  and 
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result  adviuilaKtously.  Uy  the  use  of  a  three-wire  system  and  240 
volt  lanip.s,  the  advantages  of  soo-volt  distrilniliun  in  copper  economy 
can  be  ubtanicd,  and  the  /ones  which  can  be  served  from  any  one 
station  very  considerably  increased.  It  is  an  open  (jiieslion  whether 
with  this  system  of  distribution  the  stations  can  be  made  large 
enough  to  be  built  for  a  fairly  low  first  cost  and  operated  at  prac- 
tically a  minimum  expense.  There  is  a  case  in  point  in  Uoston, 
where  the  Boston  Elevated  Railway  Company  has  a  number  of 
stations  ranging  from  t.500  to  4,000  k\v,  and  the  results  of  operation 
are  reported  to  be  very  low  and  computable  to  the  best  results  which 
have  been  shown  in  much  larger  stations. 

The  alternating-current  system  of  distribution  with  primary  volt- 
age of  2,Jtxi  volls  and  over,  has  the  ability  to  serve  a  very  extended 
territory.  With  this  system  of  distribution,  the  question  of  one  large 
station  should  not  be  so  important,  as  the  load  can  probably  be 
divided  between  two  or  three  stations,  each  large  enough  to  be 
economical,  and  by  the  use  of  trunk  cables  they  may  aid  one  another 
in  handling  the  load  and  add  materially  to  the  safety  and  continuity 
of  the  service. 

Mr.  Lardner  gave  the  following  table  of  authoritative  tests  on  com- 
pound Corliss  condensing  engines.  The  best  results  published,  and 
one  near  the  average,  are  given  for  several  different  sizes: 

Pressure.  Vac.  I.H.P.  Steam. 

■55  ■••  1950  la.S 

150  a6.9  1713  ia.3 
"3  aj.fi  159"  13.5 
133  35.3  IS39  14.1 
ia6  ay.o  1107  14.1 
"0  ...  :oi8  13.3 
"7                             •■.                            1001                               16.3 

151  ...  997  12.8 
iij  ...  709  iS.i 
■44  »5-a  741  13.2 
■59                                :5-4                                  595  12-7 

90  ...  548  13.5 

It  will  thus  be  seen  that  under  proper  conditions  of  design  and 
operation,  very  good  comparative  results  can  be  secured  with  units 
much  smaller  than  those  installed  in  the  large  stations  in  New  York. 
The  published  guarantees  for  the  steam  consumption  are  as  follows, 
in  these  stations: 

Station.  Pressure.  Vac.     I.H.P.     Steam. 

The  New  York  Edison    175  27         5500  12.5 

Manhattan   Railway    150         26         8000  13.0 

Metropolitan  Street  Railway    160  ..  4500  13.14 

That  part  of  the  cost  of  labor  for  engine  operation,  which  varies 
with  the  size,  amounts  to  but  a  small  portion  of  the  total  operating 
expenses;  and  although  the  larger  the  unit,  the  smaller  the  item 
becomes  per  horse-power-hoiir,  it  is  relatively  of  little  importance, 
except  in  very  small  units. 

The  question  of  floor  space  required  for  reciprocating  engines  of 
different  sizes,  demands  the  largest  units  practicable.  The  vertical 
space  required  by  an  engine  is  provided  more  cheaply  than  the 
floor  space,  and  as  the  requirements  are  of  three  dimensions,  the 
floor  area  should  not  increase  proportionally  with  the  size  of  the 
unit.  Again,  the  aisle  space  must  be  practically  the  same  for  engines 
differing  in  size  by  large  percentages. 

In  spite  of  these  facts,  the  floor  space  in  engine  rooms  per  horse- 
power appears  to  be  affected  more  by  the  type  of  engine  used  and 
the  judgment  of  the  designer  than  by  the  size  of  the  unit.  The  Edison 
station  with  engines  of  5,500  hp  normal  rating  require  only  about 
one-third  of  a  square  foot  per  horse-power  and  the  Metropolitan, 
with  4,500  hp-units,  one-half  of  a  square  foot  per  horse-power,  against 
the  8,000  hp-units  in  the  Manhattan  station,  with  an  area  of  .55  of 
a  square  foot  per  horse-power. 

It  therefore  appears  that  economy  of  operation  and  in  floor  space 
may  be  made  entirely  too  much  of  in  discussing  the  advantages  of 
large  units,  although  with  similar  design  and  type  of  machinery, 
the  large  units  undoubtedly  have  some  advantages,  provided  the 
station  is  large  enough  to  require  a  sufficient  number  of  units  to 
permit  of  economical  loading. 

The  following  table  gives  some  published  data  about  the  engines 
in  the  New  York  Edison.  Manhattan  Railway  and  Metropolitan 
stations : 

Engines,  Metropolitan.     Manhattan.  Edison. 

Number     11  8        8  installed 

16  ultimate 

H.P.   each  normal  rating   4.500  8,000  5,500 

H.P.  each  maximum  rating 6,600  12,500  8,000 

Aggregate    rated    H.P 49,500  64,000  88,000 

Aggregate  ma.ximum  H.P 72,600  100,000  128,000 


From  the  large  number  of  imits,  wc  may  assume  that  these  are 
the  largest  machines  the  manufacturers  cared  to  produce.  I^irger 
engines  have  been  built  for  use  aboard  ocean  liners,  and  as  condi- 
tions are  in  many  ways  nuich  more  severe  aboard  ship  than  on  land, 
it  should  be  possible  to  have  still  larger  units  if  central  station  engi- 
neers really  demanded  them.  The  following  data  apply  to  the  engines 
of  the  Kiiisi-r  lyxlhclm  dcr  Grossc: 

Two  engines,  triple-expansion,  four  cylinders;  diameters,  52,  89.7, 
96.4,  96.4  in. ;  stroke,  68,8  in. ;  i)iston  speed,  885  ft.  per  minute ; 
revolutions,  77  -\-;  steam  pressure,  178  lb.;  rated  horse-power  of  each 
engine,  15,000. 

The  steam  turbine  presents  some  characteristics  which  will  adect 
decisions  in  regard  to  the  arrangement  and  number  of  statioTis  for 
a  given  system,  and  although  nuich  has  been  written  of  them  lately, 
they  may  be  brielly  alluded  to  here.  This  type  of  prime  mover  has 
decided  advantages  over  reciprocating  engines  fur  driving  many 
classes  of  electrical  machines,  as  it  gives  ideal  conditions  for  the 
parallel  operation  of  alternators  and  synchronous  apparatus  on 
account  of  its  uniformity  of  angular  velocity.  Wc  are  assured  that 
steam  turbines  run  together  in  parallel  with  the  same  facility  as 
hydraulic  turbines  have  always  done.  It  is  well  known  that  many 
difficulties  in  the  operation  of  60-cycle  apparatus  disappear  when 
the  supply  of  power  is  from  water  wheels,  and  if  the  steam  turbines 
are  to  help  us  in  this  respect  it  will  be  a  great  point  in  their  favor. 

There  is  every  reason  to  believe  that  the  use  of  superheated  steam 
with  turbines  will  be  a  comparatively  simple  matter,  as  the  turbines 
will  have  no  internal  rubbing  surfaces  or  cylinder  oil.  Exhaust 
steam  from  turbines  being  free  from  oil,  may  be  condensed  and 
returned  to  the  boilers,  and  this  will  be  an  important  consideration 
in  many  plants  now  purchasing  city  water  for  boiler  feed  and  which 
find  the  extraction  of  oil  too  difficult  and  expensive  to  permit  the 
water  being  used  a  second  time.  Owing  to  the  high  speed  at  which 
turbines  are  operated,  direct-current  machines  seem  to  be  ruled  out 
on  account  of  commutator  troubles. 

Perhaps  the  greatest  advantages  of  the  turbine  is  its  economy  of 
floor  space.  The  statement  has  been  made  that  the  Westinghouse- 
Parsons  turbine  requires  about  80  per  cent,  of  the  space  needed  for 
the  vertical  and  not  over  40  per  cent,  of  that  wanted  for  the  horizontal 
engine.  This  statement  is  based  on  a  station  layout  with  a  clear  space 
of  seven  feet  in  all  directions  between  machines.  This  type  of  tur- 
bine being  horizontal,  requires  less  head  room  and  consequently  a 
cheaper  building  by  a  considerable  amount  than  the  vertical  engine. 
Curves  given  place  the  required  building  capacity  for  turbines  at 
about  50  per  cent,  of  that  for  vertical  engines. 

The  Curtis  turbine  of  the  General  Electric  Company  is  of  the 
vertical  shaft  type,  and  while  it  requires  more  head  room  than  the 
Westinghouse- Parsons  machine,  is  very  economical  of  floor  space. 
The  following  table  gives  the  principal  dimensions  of  some  of  the 
sizes  which  are  now  being  built. 


Size. 

Height. 

500  k.w. 

12'     2" 

1500  k.w. 

16'   10" 

3000  k.w. 

22* 

5000  k.w. 

27' 

CURTIS  TURBINES  AND  GENERATORS. 

Diameter.  Floor  space. 

7'     8"  46.2  sq.  ft. 

10'  78.5  sq.   ft. 

14'  154.     sq.  ft. 

14'   10"  175.     sq.   ft. 


R.P.M. 
1800 
900 
600 


WESTINGHOUSEPARSONS  TURBINES  AND  GENERATORS. 

Size.  Height.         Dimensions.  Floor  space. 

400  k.w.  7'  6"  ip'xs'  95  sq.   ft. 

1000  k.w.  8'  43'x8'  344  sq.   ft. 

5500  k.w.  15'  5o'xi2'  600  sq.   ft. 

For  comparison,  the  following  is  the  floor  space  required  by  the 
vertical  cross-compound  condensing  engines  of  a  well-known  maker. 
The  figures  include  the  space  required  for  an  alternating-current 
generator  between  the  frames : 


Size. 

Dimensions. 

Floor  space. 

R.P.M. 

500  k.w. 

15'X22' 

330  sq.   ft. 

120 

1000  k.w. 

2I'X24' 

504  sq.  ft. 

no 

1500  k.w. 

2Z'X28' 

616  sq.  ft. 

100 

2500  k.w. 

23'X32' 

736  sq.  ft. 

90 

3000  k.w. 

23'x34' 

782  sq.  ft. 

75 

e    height 

in 

all 

sizes   thus 

excee 

ds  that   of  a 

simi 

ar   size 

The  height  in  all  sizes  thus  exceeds  that  of  a  similar  size  of 
vertical  turbine. 

The  steam  consumption  guaranteed  for  the  above-mentioned  Curtis 
turbines  are  attractive,  especially  at  light  loads.  The  figures  are 
given  in  dry  steam  per  kw-hour  and  for  purposes  of  comparison 
with  results  per  indicated  horse-power,  they  have  been  reduced  by 
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assuming  an  efficiency  for  generator  and  turbine  of  85  per  cent. : 


Lbs 

.  steam  per 

I.bs.  steam 

1  pel 

rk, 

,w.  hour. 

i  b.p. 

Size. 

Pressure. 

Vacuum. 

Full  load. 

Half  load. 

Full  load. 

500 

150 

28 

20/. 

23 

»3 

1500 

ISO 

28 

2oyi 

22 

13 

3000 

150 

28 

2oyi 

21. 5 

13 

5000 

150 

28 

lo'A 

21 

13 

The  simplicity  of  the  turbine  leads  us  to  believe  that  the  high 
efficiency  will  not  decrease  with  use  nor  by  reason  of  lack  of  adjust- 
ment. The  method  of  guaranteeing  the  efficiency  of  generators  and 
engines  together,  will  permit  this  guarantee  to  be  checked  more 
closely  than  has  ever  been  possible  with  large  engines  and  generators, 
on  which  separate  guarantees  have  been  given. 

The  cost  of  labor  for  engine  operation  will  be  considerably  cheap- 
ened with  the  turbine,  and  this  and  the  other  advantages  shown 
should  greatly  reduce  the  necessity  for  very  large  units.  If,  there- 
fore, steam  turbines  are  to  make  the  operation  of  smaller  stations 
(with  a  suitable  number  of  units  to  handle  the  load  economically), 
equal  in  efficiency  to  some  of  the  largest  plants  now  installed,  it  will 
be  advantageous  in  many  cases  to  install  several  stations  in  place 
of  one,  and  secure  all  the  saving  in  distribution  and  safety  against 
shut-downs  that  go  with  such  an  arrangement. 

There  are,  of  course,  certain  cases  where  a  location  cannot  be 
secured  convenient  to  coal  and  water  in  more  than  one  place,  but 
these  cases  are  rare.  Boston,  New  York,  Chicago  and  nearly  all  our 
largest  cities  afford  opportunities  for  securing  a  number  of  sites,  all 
practically  of  equal  desirability  so  far  as  facilities  for  getting  supplies 
are  concerned. 

The  advantages  of  large  central  stations  may  be  summed  up  from 
what  has  been  previously  said,  and  consist  mainly  of  the  following: 

The  location  of  the  station  on  the  one  most  suitable  site  for  the 
coal  and  water  supply.  The  reduction  of  floor  space  by  the  use  of 
large  units.  The  economy  of  fuel  secured  by  the  use  of  large  gen- 
erators and  engines.  The  economy  of  labor  and  general  superin- 
tendence secured  by  the  use  of  large  units  in  one  building.  The 
saving  in  first  cost  effected  by  the  installation  of  a  large  station 
with  large  units.  The  economy  of  operation  secured  by  serving  many 
sections  of  a  city  with  different  hours  of  ma.ximum  demand  from 
one  station,  due  to  the  better  load  factor  obtained. 

The  installation  of  a  large  station  presupposes  supplying  a  very 
large  territory  from  one  source,  and  in  order  that  the  coal  and 
water  supply  may  be  convenient,  the  chosen  location  is  generally 
much  further  from  the  load  than  when  it  is  divided  among  several 
plants.  This  involves  a  greater  expense  for  a  distribution  system, 
although  this  may  be  minimized  by  the  installation  of  high-potential 
current  or  by  local  conditions. 

The  economy  of  floor  space  by  the  use  of  large  units  will  always 
be  an  important  consideration  where  land  is  valuable,  but  the  economy 
in  this  direction  with  the  steam  turbine  may  lead  the  designer  of 
the  future  to  give  less  consideration  to  this  point. 

The  added  economy  of  fuel,  labor  and  general  supervision  in  large 
units  will  also  be  reduced  somewhat  even  with  the  large  turbine 
units,  and  the  first  cost  of  the  machines  themselves  will  undoubtedly 
decrease  per  unit  capacity  with  increase  in  size.  However,  the  re- 
duction in  cost  of  turbine  generator  installation,  from  the  prices  now 
paid  for  generators  and  slow-speed  reciprocating  engines  should  be 
considerable  and  permit  smaller  units  than  are  now  feasible.  This 
will  undoubtedly  be  true  after  development  charges  have  been 
cared  for. 

It  is  a  question  whether  there  is  any  saving  in  the  first  cost  in  the 
installation  of  very  large  stations,  except  in  prime-movers  and  gen  ' 
erators.  The  construction  of  double  and  triple-decked  boiler  rooms, 
long  coal-handling  apparatus  and  coal  pockets  high  above  the  ground, 
involves  heavy  expenditures  without  compensating  advantages.  It 
is  probable  in  the  case  of  some  large  stations  in  this  city  that  they 
could  have  been  built  to  half  their  capacity  as  cheaply  per  unit  as 
to  the  ultimate  size.  The  size  of  the  units  in  either  case  would  prob- 
ably have  been  the  same. 

The  principal  disadvantage  of  the  very  large  station  is  the  danger 
to  a  system  if  the  disabling  of  the  station  leaves  the  company  without 
a  source  of  power,  or  takes  aw-ay  a  larger  portion  of  its  supply  than 
can  be  cared  for  by  overloading  the  remaining  plants.  It  is  with  this 
point  in  view  that  I  have  attempted  to  bring  out  all  the  points  which 
may  make  smaller  stations  worthy  of  more  consideration  than  they 
frequently  get. 

The  stations  in  this  cit\-  an'  wondorfiil  examples  of  good  design 
ill    all    feitiircs    which    tend    to    make    them    relialiL-    and    free    from 


dangers  of  serious  break-down  and  interruption  of  service.  As  one 
designer  said  in  describing  his  station,  it  was  built  to  withstand 
anything  but  an  earthquake  or  a  bombardment.  While  11  may  be 
possible  to  build  such  a  station,  I  do  not  believe  that  there  has  been 
a  single  station  built,  and  I  do  not  look  to  see  one,  which  is  free  from 
weak  points  capable  of  causing  interruptions.  These  features  are 
apparently  unavoidable,  and  while  accidents  due  to  them  may  not 
do  any  serious  or  expensive  damage,  they  may  render  the  building 
untenantable  to  employees  or  to  enough  of  them  to  cause  an  inter- 
ruption to  the  service. 

The  recent  break-down  at  the  station  of  the  Niagara  Falls  Power 
Company  is  an  instance  in  point,  and  while  such  occurrences  have 
been  rare,  the  one  in  question  left  Buffalo  without  Niagara  power 
for  twenty-four  hours,  and  the  Niagara  Falls  district  was  without 
power  for  nearly  two  days.  I  do  not  think  an  officer  of  a  large 
company  will  look  on  a  like  condition  without  considerable  appre- 
hension. The  trouble  at  Niagara  is  reported  to  have  been  started  by 
a  lightning  storm,  which  resulted  in  destroying  the  cables  leading 
across  the  bridge  from  the  generator  room  to  the  transformer  house. 
Now  that  it  is  over,  engineers  say  that  there  should  have  been  two 
routes  for  these  important  cables,  and  a  number  of  suggestions  may 
be  made  to  avoid  a  repetition  of  the  difficulty. 

Shut-downs  have  occurred  in  some  other  large  stations  during 
the  experimental  periods  of  their  operation,  and  while  these  were 
doubtless  due  to  poor  material  or  workmanship  that  had  not  been 
weeded  out,  the  failure  of  material  or  errors  of  employees  may  occur 
after  years  of  use,  and  the  results  are  likely  to  be  the  same. 

Instances  occur  in  this  city  where  cables  may  be  damaged  by  one 
cause  or  another,  and  the  results  would  not  be  very  different  from 
the  Niagara  break-down.  Rheostats  for  the  fields  of  generators 
may  be  the  weak  point  in  another  station ;  switchboards  exposed  to 
flying  pieces  in  another.  These  weak  points  can  generally  be  cor- 
rected, but  the  fact  is  that  they  now  exist  and  are  in  my  opinion  pos- 
sible sources  of  trouble. 

In  conclusion,  Mr.  Lardner  said  that  he  does  not  advocte  a  greater 
refinement  than  is  commercially  justifiable,  and  perhaps  this  point 
has  been  reached  by  the  designers  of  the  large  stations ;  and  that 
smaller  stations  need  not  lack  many  of  the  advantages  of  the  large 
ones,  and  with  a  number  of  them  in  place  of  one  large  plant,  the 
necessity  for  excessive  refinement  ceases  to  exist. 


Death  of  Professor  J.  Willard  Gibbs. 


Prof.  J.  Willard  Gibbs  died  suddenly  at  his  residence  in  New- 
Haven  on  April  28.  He  had  been  sick  for  several  days,  but  his 
illness  was  not  supposed  to  be  of  a  serious  nature.  His  death  was 
due  to  heart  trouble. 

Josiah  Willard  Gibbs,  Ph.D.,  LL.D.,  Math.D.,  Professor  of  Math- 
ematical Physics  at  Yale,  whose  father,  of  the  same  name,  was  a 
famous  philologist  and  Biblical  scholar,  was  born  in  New  Haven, 
Conn.,  on  February  11,  1839.  After  graduating  from  Yale  in  1858, 
he  pursued  special  studies  in  mathematics,  and  took  the  degree  of 
Doctor  of  Philosophy  in  1863,  subsequently  spending  three  years 
as  a  tutor  in  the  college,  and  then  going  to  the  universities  of  Paris, 
Heidelberg  and  Berlin.  In  1871  he  became  Professor  of  Mathematical 
Physics  in  Yale,  a  position  he  continued  to  hold,  .\long  with  his 
regular  duties  he  did  a  great  deal  of  lecturing  at  various  other 
institutions.  His  work  was  principally  in  the  development  of  graph- 
ical and  analytical  methods  in  thermodynamics,  and  for  his  re- 
searches the  American  Academy  of  Arts  and  Sciences  gave  him 
its  Rumford  medal. 

In  1879  he  was  elected  a  member  of  the  academy,  and  he  was 
vice-president  of  the  American  Association  for  the  Advancement  of 
Science  in  1886.  His  publications  include  many  standard  works 
on  his  chosen  subject,  and  in  late  years  he  had  been  especially  noted 
for  his  sy.stem  of  vector  notation,  simpler  than  that  of  the  quater- 
nions and  more  approximating  to  the  German  notation.  Williams 
College  and  Princeton  both  honored  him  with  the  degree  of  Doctor 
of  Laws,  the  latter  in  1896. 

The  most  noted  work  of  Prof.  Gibbs  was  in  the  application  of 
thermodynamics  to  considerations  of  chemical  equilibrium,  the  value 
of  which  is  receiving  greater  and  greater  recognition  with  the  de- 
velopment of  modern  theories  of  chemistry  and  particularly  of 
electrochemistry  and  physical  chemistry.  His  work  in  this  field  is 
indeed  ranked  as  among  the  most  important  contributions  in  the 
last  century  to  mathematical   chemis'ry  and  physics. 
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April  Meeting  oi   the  Aiiicricaii    Institute   uf    hlcctricul 
l:n|{inccrs. 


At  the  April  riieetiiig  ol  the  American  Institute  of  Electrical  Engi- 
neers held  last  I'riilay,  three  papers  were  read  relating  to  the  central 
station,  ihc  authors  being  .Messr>.  11.  A.  I.ardncr,  I'di-r  Junkersfehl 
and  Philip  Torchio.  The  discussion  which  followed  the  reading  of 
these  papers  is  given  below,  together  with  abstracts  of  the  papers 
of  Messrs.  Torchio  and  Junkersfeld,  which  will  be  printed  in  full 
next  week;  the  paper  by  Mr,  l.arilner  is  printed  elsewhere  in  this 
issue. 

At  the  meeting  Mr.  I'ope  announced  that  at  the  afternoon  meeting 
of  the  Board  of  Directors  no  less  than  211  associates  were  elected. 
The  board  transferred  to  full  membership  Messrs.  S.  E.  Johansenn, 
M.  Von  Recklinghausen,  Robert  Robinson  and  William  Estey.  The 
secretary  also  announced  that  the  Hoard  of  Directors  had  received  a 
communication  from  Mr.  C  O.  Mailloux,  enclosing  his  check  for 
$1,350  as  a  further  contribution  to  the  library  of  the  Institute,  $1,000 
of  this  sum  being  specified  as  a  itind  to  be  set  aside  and  the  interest 
expended  to  keep  up  the  sets  of  J'ransaclions  which  Mr.  Mailloux 
has  donated  to  the  library;  the  remainder  to  be  used  in  purchasing 
other  sets,  for  binding,  etc. 

Following  the  secretary's  announcements,  President  Scott  stated 
that  a  guest  from  Europe,  Dr.  Adolph  Franke,  technical  director  of 
the  Siemens  &  Halske  Company,  was  present  at  the  meeting.  He 
added  that  Mr.  Franke  had  just  put  in  service  the  longest  Pupin 
telephone  circuit  yet  installed,  450  miles  in  length,  from  Frankfort 
to  Berlin.  Only  about  one-quarter  of  the  usual  amount  of  copper 
was  required  and  the  telephonic  results  are  excellent.  Dr.  Franke 
begged  to  be  excused  from  making  any  remarks  owing  to  the  imper- 
fection of  his  English. 

In  introducing  the  paper  of  the  evening,  Mr.  Scott  called  attention 
to  the  fact  that  the  use  of  tools  and  machinery,  together  with  the 
generation  and  the  application  of  mechanical  power,  have  brought 
about  a  new  order  of  things  in  the  relations  between  individuals 
and  the  relations  between  nations;  manufacture  and  commerce  have 
passed  through  a  wonderful  revolution ;  commercial  conditions  have 
changed.  Society,  he  said,  is  not  merely  an  aggregation  of  indi- 
viduals, nor  simply  a  mass  of  men,  but  a  vast  unit.  Men  are  not 
independent;  they  are  co-related  and  interdependent.  No  extension 
is  so  completely  representative  of  modern  development  as  is  the 
central  station.  In  it  is  found  the  application  of  nature's  forces  on 
a  most  comprehensive  and  diversified  scale,  and  it  is  typically  rep- 
resentative of  co-operation  and  combination  in  design  and  construe 
tion ;  in  the  combustion  of  coal  and  the  production  of  steam,  the 
operation  of  engines  and  condensers,  of  dynamos  and  switches,  of 
indicating  instruments  and  safety  devices,  of  conductors  and  cables. 
and  the  operation  of  apparatus  in  sub-stations  and  on  the  premises 
of  a  thousand  customers.  Referring  to  the  reliability  of  the  modern 
central  station,  he  said  that  the  Edison  system  now  in  New  York 
City,  as  a  whole,  has  never  been  without  current,  and  added  that 
on  March  31,  1903,  the  New  York  Edison  Company  of  Manhattan 
Island  were  supplying  current  to  26.000  customers,  a  total  equivalent 
in  i6-cp  lamps  of  2,391,431. 

.After  Mr.  Scott's  address  the  papers  of  the  evening  were  read,  the 
first  on  the  programme  being  that  of  Mr.  Lardner.  entitled.  "The 
Economical  and  Safe  Limits  in  the  Size  of  Central  Stations,"  which 
is  reprinted  elsewhere  in  this  issue.  The  next  paper  was  read  by 
Mr.  Philip  Torchio,  entitled,  "Safety  Devices  in  Central  Stations 
and  Sub-Stations."  The  paper  relates  more  particularly  to  high- 
tension  systems.  After  some  general  considerations  a  tabulation  is 
given  under  33  heads  of  desirable  safeguards,  classified  under  the 
general  heads  of  generating  stations,  transmission  Ijnes  and  sub- 
stations. A  reprint  of  this  portion  of  Mr.  Torchio's  paper  will  be 
given  in  the  following  issue.  The  third  paper  of  the  evening  was 
by  Mr.  Peter  Junkersfeld,  engineer  of  the  Chicago  Edison  Company, 
and  entitled.  "Multiple  vs.  Independent  Operation  of  Units  and 
Central  Stations."  Troubles  affecting  the  service  of  central  sta- 
tions are  considered  in  detail  under  the  heads  of  mains  and  services, 
low-tension  feeders,  sub-station  apparatus,  high-tension  transmis- 
sion lines,  generators,  prime-movers  and  auxiliaries,  and  steam  sup- 
ply. These  are  considered  in  detail  with  particular  reference  to  the 
Chicago  system.  In  conclusion.  Mr.  Junkersfeld  advanced  consid- 
erations favoring  the  independent  operation  of  generating  units, 
either  in  one  generating  station  or  in  several  stations.     A  reprint  of 


Ml     Junkeisfeld's  |iapei    will  appear  in   the  lulluwing  issue. 

I'he  discussion  mi  the  several  papers  of  the  evening  was  cxcclleiil, 
perhaps  the  best  that  \m»  taken  place  for  some  munlhs.  Owing  to 
liinilatioiis  of  space  a  brief  outline  of  it  will  here  be  given,  and  the 
greater  part  will  be  printed  in  full  in  the  following  issue. 

President  Stolt,  in  opening  the  discussion,  called  attention  to  the 
fact  that  the  burden  of  the  papers  is  notable  for  the  reason  that  ihcy 
do  not  set  forth  the  general  theory  of  the  inter-relation  of  parts, 
the  characteristic  of  engines  or  dynamos,  of  efficiency  of  regulation, 
but  refer  to  those  elements  which  come  up  in  connection  with  a 
design  beforehand.  They  deal  more  particularly  with  emergency 
conditions.  Mr.  M.  G.  Stott,  after  sketching  the  development  of 
the  central  station,  took  up  the  question  of  steam  generators.  Re- 
ferring to  the  steam  turbine,  tests  of  its  performances,  he  said, 
seemed  to  indicate  that  it  did  not  equal  the  best  reciprocating  engine 
in  efficiency.  As  to  floor  space,  too  much  stress  had  been  laid  upon 
that  point  for  the  reason  that  the  limiting  feature  in  all  large  stations 
is  the  boiler  unit ;  and  to  get  the  best  distribution  of  steam  the  tur" 
bine  units  would  have  to  be  spaced  approximately  the  same  as  steam 
engines,  so  that  economy  in  floor  sp;ice  is  not  a  very  important  point. 
He  said  that  high-tension  underground  cables  are  a  great  deal  safer 
than  low-tension  cables.  The  storage  battery  he  considered  merely 
as  an  assurance  against  shut-down  and  not  as  a  means  of  economical 
operation.  He  strongly  opposed  the  independent  operation  of  units. 
Mr.  Herbert  Wagner  expressed  an  opinion  in  favor  of  the  use  of 
motor-generators  instead  of  rotary  converter,  the  motors  being  of 
the  induction  type.  He  said  that  a  cross-compound  engine  using 
superheated  steam  can  be  made  equally  as  economical  as  a  triple- 
expansion  engine,  and  that  single-cylinder  engines  using  high  super- 
heated steam  have  almost  equalled  in  economy  triple-expansion 
engines.  Mr.  E.  H.  Sniflfen  said  that  experience  thus  far  had  with 
the  Westinghousc-Parsons  steam  turbine  shows  it  has  a  higher 
commercial  efficiency  than  the  reciprocating  engine.  At  Hartford, 
Conn.,  1,900  kw  is  developed  with  the  steam  turbine  with  the  same 
fuel  consumption  as  was  previously  required  to  develop  900  kw 
with  two  Corliss  engines. 

Mr.  John  W.  Lieb,  Jr.,  declared  himself  in  favor  of  a  single 
generating  plant  instead  of  a  multiplicity  of  such  plants,  and  stated 
that  the  experience  of  all  large  central  stations  operating  trans- 
mission systems  to  sub-station,  has  shown  that  the  storage  battery 
is  as  absolute  a  necessity  as  an  auxiliary  as  either  the  rotary  con- 
verter, motor-generator  or  other  equally  essential  pieces  of  ap- 
paratus. Mr.  Townsend  Wolcott  said  that  there  would  not  be 
the  same  advantage  in  the  use  of  superheated  steam  in  turbines  as 
in  reciprocating  engines.  In  the  latter  the  superheat  prevents  con- 
densation, whereas  in  the  turbine  when  the  steam  expands  it  does 
so  without  doing  any  work,  Mr.  W.  S.  Rugg  expressed  surprise 
that  no  attempt  has  yet  been  made  to  actually  lay  out  an  Edison 
multiple-unit  station.  Such  a  station  he  thinks  would  combine  nearly 
all  the  advantages  which  have  been  brought  out  in  the  papers,  since 
it  could  be  designed  so  that  the  total  operating  expenses  would  be 
but  little  more  than  those  in  one  room  or  two  rooms,  and  at  the 
same  time  there  would  be  the  advantage  of  a  number  of  stations. 
Mr.  A.  V.  Abbott  considered  that  in  discussing  the  subject  of  the 
evening  the  manager's  standpoint  should  not  be  neglected,  and  the 
question  of  subdivision  of  a  station  into  a  number  of  units  might 
well  be  considered  from  an  insurance  standpoint.  On  the  one  hand, 
there  is  perhaps  greater  cost  of  operation,  but  on  the  other,  greater 
security.  Mr.  Junkersfeld.  in  referring  to  a  remark  of  Mr.  Lieb 
concerning  the  difficulty  of  getting  suitable  real  estate  for  central 
stations,  said  that  this  difficulty  had  been  encountered  in  Chicago  and 
consequently  a  great  multiplicity  of  plants  is  impracticable  there. 
He  said  that  Mr.  Stott's  remarks  about  high-tension  cables  giving 
less  trouble  than  low-tension  cables  coincided  with  experience  in 
the  Chicago  plant.  As  to  storage  batteries,  with  a  peak  of  one  hour 
the  battery  will  pay,  whereas  if  the  peak  is  more  than  an  hour  and 
a  quarter  it  will  not  pay.  Mr.  Lardner  said  that  in  New  York  he 
would  advocate  subdividing  a  central  station  system  into  two  or 
three  plants  instead  of  one:  and  as  to  the  difficulty  in  securing 
sites  in  New  Y'ork  City,  he  directed  attention  to  the  waterside  plants 
at  Kingsbridge,  Ninety-fourth  Street,  Seventy- fourth  Street,  Fifty- 
ninth  Street  and  Thirty-eighth  Street.  Mr.  Torchio  advocated  the 
use  of  the  storage  battery  as  an  auxiliary  and  referred  to  a  plant 
operating  at  Milan.  Italy,  where  the  use  of  a  battery  for  but  a 
few  days  in  the  year  enables  the  company  to  sell  annually  an  addi- 
tional three  or  four  thousand  kilow'atts  at  $60  per  horse-power-year. 
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The  New  Home  of  the  New  York  Stock  Excnange. 


A  luiictioa  that  was  largely 
aiteiided  last  week  by  people 
i)t  iiroiiiinence  in  the  electrical 
world  was  the  opening  of  the 
magnificent  new  home  of  the 
New  York  Stock  Exchange, 
whose  total  cost,  inclusive  of 
real  estate,  is  understood  to 
reach  about  $6,000,000,  or  about 
£1,250,000  sterling.  The  struc- 
ture has  a  frontage  of  137  ft. 
on  Broad  Street,  152  ft.  on  New 
.Street  and  145/2  ft.  on  Wall 
Street.  Its  facade  rises  156  ft. 
above  the  pavement  on  Broad, 
and  the  total  contents  are  4,- 
300,710  cu.  ft.  The  building  not 
only  contains  the  superb  board 
room,  but  safe  deposit  vaults. 
luncheon  club  rooms  and  other 
features  conducive  to  the  comfort  and  convenience  of  the  brokers 
who  will  do  their  work  within  its  walls.  We  present  herewith  a 
good  view  of  the  beautiful  board  room,  lined  with  colored  marble, 
rising  74^^  ft.  in  the  clear,  and  being  144  ft.  wide  by  109  ft.  long. 

The  electrical   e(|uipment   has  received   unusual   attention  and   the 
best  experts  obtainable  were  employed  to  design  and  carry  out  the 
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current  for  illumination,  elevators  and  various  motors,  also  serving 
to  charge  the  storage  battery  used  for  lighting  and  the  smaller 
batteries  and  motor-generators  furnishing  current  for  bells,  tele- 
phones, signals,  etc. 

The  main  lighting  and  power  switchboard  of  Italian  marble,  with 
its  bronze  pedestals  and  highly  polished  apparatus  is  a  work  of  art, 
equalled  only  by  the  two  smaller  boards,  one  used  for  the  control 
of  the  storage  battery  system  and  the  other  for  thfe  bell  and  tele- 
phone apparatus.  Instructions  were  given  to  spare  no  expense  in 
producing  the  finest  and  most  serviceable  piece  of  work. 

The  wiring  system  is  of  the  most  recent  type.  Every  piece  of 
wire  in  the  building  was  installed  after  the  plastering,  marble  and 
woodwork  were  in  position  and  it  is  claimed  that  the  wire  could  all 
be  removed  and  replaced  without  a  particle  of  damage  to  the  building 
and  without  requiring  the  cutting  or  splicing  of  a  single  strand. 
The  materials  employed  are  those  well  known  to  the  electrical  fra- 
ternity.  The  conduits  are  Electroduct  steel  type,  the  wires  and 
cables  being  manufactured  by  the  Safety  Insulated  Wire  &  Cable 
Company. 

The  building. is  illuminated  with  6,000  16-cp,  235-volt  incandescent 
lamps  and  75  arc  lamps  of  the  enclosed  type.  Twenty-five  motors 
ranging  in  horse-power  from  J/2  to  40,  are  located  throughout  for 
operating  ventilating,  pneumatic,  filtering  and  dumb  waiter  apparatus. 

The  large  board  room  is  lighted  with  75  arc  lamps  arranged  with 
special  reflectors  so  constructed  as  to  form  a  part  of  the  ceiling 
decoration.  This  brilliant  lighting  is  reinforced  with  a  background 
of  thousands  of  dollars'  worth  of  gold  leaf. 

Telephones  are  provided  in  the  principal  rooms  and  ticker  and 
telegraph  apparatus  are  found  at  e\ery  turn.     .Xn  interesting  portion 
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plans.  The  e(im|)meiit  consists  of  a  lightir.g  and  power  plant  located 
in  the  engine  room  three  stories  below  the  sidewalk  level.  Two 
2S0-kw  and  one  iso-kw  generators  operated  at  235  volts,  of  the 
General  Electric  type,  each  direct-connected  to  a  Ball  &  Wood 
center-crank  tandem-compound,  non-condensing  engine,  furnish  the 


of  the  e(|uipment  arc  the  two  large  annunciators  on  each  side  of  the 
board  room  with  a  total  of  2.400  calls  for  calling  members  on  the 
floor.  Each  annunciator  board  is  approximately  50  ft.  in  height  by 
36  ft.  wide  and  the  mass  of  conduits  and  cables  connecting  these  two 
pieces  of  apparatus  alone  is  extraordinary. 
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A  inc.isciigvr  call,  clcviitur  biKiial,  lire  alarm  unci  wutcliiiiun'!>  time 
detrctur  Nystcin,  all  of  (he  most  recent  type  and  of  most  claborutr 
design,  are  al.so  (iruvided. 

Sonic  III  the  inii-n-siing  data  liniiislicd  Irom  the  records  ul  the 
L'liarlc>  1,.  ludlit/:  (Joinpany,  New  ^ork  City,  who  installed  the 
ciiuipnient,  arc  as  follows :  Total  horse-power  in  engines  for  oper- 
ating the  |)laiil,  1,040;  total  kilowatt  of  generators,  650;  number  of  in- 
caiuU-sccnt  lani|iN,  (i.iioo;  iiiiinber  of  arc  lamps,  75;  luiniber  of  motors 
of  various  sii:cs,  .'5:  total  weight  of  steel  conduit  for  lighting,  power, 
tole|ihi>ncs,  liclU,  signals,  etc..  1,144  tons;  total  weight  of  copper 
wire,  i(>  tons;  total  Icngtii  of  electric  lighting,  bell,  telephone  and 
annunciator  calilcN  in  actual  lineal  feet  of  various  sizes,  1,543,200  ft. 
The  Chloride  storage  battery  of  135  cells  has  a  capacity  of  400  lights 
lor  eight  hours. 

With  respect  to  the  tcleplioiic  service  ul  the  exchange  it  may  be 
added  that  the  eciuipmeiu  of  Hell  apparatus  furnished  liiruugli  the 
New  York  'relephone  Company  incluiles  502  private  line  stations, 
arranged  in  the  booths  and  alleys  seen  at  the  side  of  the  exchange 
lloor  for  the  exchange  service  of  members.  There  are  also  nine 
public  telephones  in  the  New  Street  lobby,  four  in  the  Commercial 
Cable  lUiilding  annex  room  and  two  in  the  Broad  Street  ground 
lloor  smoking  room.  There  is  also  a  special  private  board  exchange 
for  the  use  of  the  executive  offices,  including  a  switchboard,  three 
trunk  lines  and  eight  stations. 

Other  tacilitics  for  communication  embrace  the  pneumatic  tube 
system.  From  the  board  room,  tubes  run  to  all  portions  of  the 
building,  offices,  cable  and  telegraph  companies,  and  are  so  arranged 
that  messages  sent  on  the  longest  tubes  arrive  at  their  destination 
to  the  fraction  of  a  second,  that  a  message  on  the  shortest  line 
reiptircs.  There  are  about  6  miles  of  brass  and  iron  tubing  and  175 
automatic  terminals.  Included  in  the  elevator  outfit  are  five  electric 
dumb  waiters. 

It  may  be  added  that  the  demolition  of  the  old  Stock  Exchange 
Building  on  the  same  site  began  April  27,  1901,  so  that  the  whole 
work  has  been  completed  in  just  under  two  years.  The  governing 
committee  of  the  Exchange  have  shown  their  appreciation  of  the 
work  of  the  Building  Committee  by  erecting  a  bronze  tablet  on  the 
inierior  wall  of  the  Exchange  with  the  names  of  the  committee,  as 
follows:  R.  H.  Thomas,  chairman;  J.  T.  Atterbury,  Ernest  Groes- 
beck.  R.  P.  Doremus,  H.  G.  S.  Noble,  Rudolph  Keppler.  To  these 
gentlemen  also  gold  medals  have  been  presented  as  souvenirs  of  their 
laliors  and  success. 


Smoke  and  the  Determination  of  its  Density. 


\  p.iper  with  the  above  title  was  read  by  Mr.  Albert  A.  Gary  before 
the  annual  meeting  last  week  of  the  New  England  Cotton  Manu- 
facturers' .Association.  After  giving  a  concise  account  of  the  man- 
ner in  which  smoke  is  formed  and  of  its  composition,  the  paper 
took  up  methods  that  have  been  used  in  determining  the  density  of 
smoke  as  it  issues  from  the  chimney.  This  is  best  accomplished  by 
tlie  use  of  a  smoke  chart  consisting  of  five  rectangles  printed  in 
diflferent  shades,  namely,  light  gray,  darker  gray,  very  dark  gray, 
light  black  and  dense  black.  Owing  to  the  care  with  which  such  a 
chart  has  to  be  printed  in  order  to  bring  out  the  shades  properly, 
it  cannot  be  reproduced  here.  Mr.  Cary  then  proceeded  to  describe 
a  method  of  recording  smoke  density  determinations. 

When  making  smoke  density  determinations  it  is  desirable  to  note 
the  condition  of  the  smoke  at  frequent  and  equal  intervals  of 
time.  Every  half  minute  has  been  found  a  very  satisfactory  interval. 
When  the  test  is  an  important  one,  not  less  than  two  separated 
observers  should  make  records  with  the  time  of  observation  carefully 
noted  on  their  sheets  along  with  the  number  expressing  the  shade 
of  the  smoke  existing  at  that  time;  the  separate  records  being  finally 
compared  and  one  checked  against  the  other. 

.\t  the  same  time  the  above  records  are  being  made,  some  one  in 
the  boiler  room  should  note  the  time  of  each  firing  and  cleaning 
and  also  state  the  conditions  existing  at  various  other  recorded 
limes,  such  as  "forcing  the  boiler,"  "running  light,"  etc. 

If  furnace  gas  analyses  are  made  during  the  time  of  these  observa- 
tions, and  if  the  result  of  these  analyses  along  with  all  of  the  other 
observed  results  are  finally  plotted  on  cross-section  paper,  we  will 
be  able  to  make  a  careful  analysis  of  existing  conditions  pertaining 
to  the  production  of  smoke  in  the  plant  under  consideration,  and 
neans  for  further  suppressing  the  smoke  can  generally  be  found  by 
(making  proper  deductions  from  such  plotted  diagrams. 


A  tune  keeping  uppurutus  was  used  by  the  smuke  observers  during 
the  I'ari.s  smoke  tests  (conducted  in  France  between  1894  and  1H97). 
This  device  contained  a  cylinder  driven  by  clockwork,  and  around 
this  cylinder  is  placed  a  paper  on  which  the  record  is  written  (simi- 
lar in  manner  to  tlic  paper  placed  on  the  drum  of  a  steam  engine 
indicator).  The  drum  of  the  smoke  recording  device  is  turned 
the  same  as  the  hands  of  a  clock ;  a  given  distance  around  the  cir- 
cumference representing  accurately  one  minute. 

The  pencil,  pressing  against  this  paper  on  the  drum,  is  moved 
.-■cross  the  face  of  the  cylinder  (parallel  to  its  axis)  by  the  observer, 
who  pulls  the  slide  rod  carrying  the  pencil,  to  its  extreme  left  posi- 
tion when  there  is  "no  smoke."  This  causes  the  pencil  to  draw  a 
line  around  the  circumference  as  the  clockwork  revolves  the  cylinder, 
which  line  marks  a  zero  position.  When  "slight  smoke"  was  seen, 
the  observer  moved  his  slide  rod  one  division  to  the  right,  which 
caused  the  pencil  to  mark  a  line  around  the  circumference  of  the 
revolving  cylinder  a  definite  distance  to  the  right  of  the  zero  line. 

The  slide  rod  was  again  moved  another  division  to  the  right 
when  "medium  smoke"  appeared,  which  caused  the  pencil  to  trace 
a  new  line,  double  the  distance  of  the  last  one  (for  slight  smoke) 
from  the  zero  line. 

As   "black    smoke"   appeared,    the   pencil    was   again    advanced   to 


SMOKE  DENSITY  RECORDING  DEVICE. 

the  right  another  equal  distance,  and,  finally,  when  "very  thick 
smoke"  appeared,  the  observer  pushed  the  pencil  as  far  to  the  right 
as  possible,  and  so  the  five  equidistant  circumferential  lines  represent 
the  five  different  degrees  of  smoke  adopted  by  the  Paris  Smoke  Test 
Commission,  and  with  the  recording  cylinder  constantly  revolving, 
we  find  our  smoke  record  finally  plotted  on  the  paper,  the  same  as  if 
we  had  plotted  it  on  cross-section  paper  calling  the  ordinates,  time, 
and  the  abscissa,  degrees  of  smoke  density. 

The  accompanying  illustrations  show  an  apparatus  of  this  kind 
devised  by  Mr.  Cary,  which  is  an  improvement  upon  the  Paris 
machine.  It  will  be  seen  that  the  pencil  is  moved  along  the  length 
of  the  cylinder  by  means  of  a  pivoted  lever,  the  outer  end  of  which 
is  grasped  by  the  operator's  hand.  As  the  lever  is  moved,  a  spring 
detent  slips  easily  into  (or  out  of)  one  notch  after  the  other  in  the 
segn^ent  on  which  the  outer  end  of  the  handle  ride?,  each  notch 
holding  the  pencil  in  position  on  the  paper  corresponding  to  the 
degree  of  smoke  observed. 

Since  producing  this  time-keeping  apparatus,  Mr.  Cary  had  devised 
a  further  improvement  on  this  machine,  which  allows  the  use  of  a 
long  roll  of  ruled  cross-section  paper  and  also  reduces  the  size  of 
the  smoke  recorder. 
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Recent  Electrochemical  Developments. 


New  Telephone  Patents. 


By  Clinton  Paul  Townsend. 


RECOVERY  OF  COPPER  AND  NICKEL  FROM  ORES. 

Following  are  given  the  details  of  a  method  patented  by  E.  A. 
Sjostedt  and  J.  H.  James,  of  Sault  Ste.  Marie,  Canada,  and  assigned 
to  Francis  H.  Clcrgiic,  for  the  separate  recovery  of  copper  and  nickel 
from  mattes  and  ores.  The  novelty  of  the  method  does  not  lie  in 
the  application  of  any  new  principle,  for  the  process  consists,  in 
<jutline,  in  dissolving  the  metals  by  sulphuric  acid,  electrodepositing 
the  copper  from  the  resulting  acid  solution  witii  insoluble  anodes, 
then  making  the  solution  animoniacal,  separating  the  iron  by  an 
-air-blast,  and  finally  depositing  metallic  nickel  from  the  heated  bath. 
In  adopting  this  general  procedure  the  inventors  merely  follow  many 
earlier  investigators,  but  their  manipulations  are  given  in  detail  and 
are  of  interest. 

The  bessemerized  matte  or  roasted  ore  is  treated  for  8  to  10  hours 
with  40  per  cent,  sulphuric  acid  at  the  boiling  point,  and  the  resulting 
solution,  containing  the  sulphates  of  nickel,  copper  and  iron,  is  di- 
luted to  a  sufficient  extent  to  retain  the  salts  in  solution  after  cooling, 
the  acidity  being  thereby  reduced  below  3  per  cent.  Copper  is  now 
deposited,  using  copper  cathodes  and  insoluble  anodes  (graphite  or 
platinum)  and  a  current  of  .3  amp.  per  square  decimeter,  the  elec- 
trolyte being  agitated  meantime  by  a  current  of  air.  The  separation 
of  the  copper  is  continued  so  long  as  the  deposit  is  of  good  physical 
character,  and  the  solution,  the  acidity  of  which  has  been  increased 
in  proportion  to  the  quantity  of  metal  separated,  is  then  returned  to 
the  ore ;  after  being  thus  strengthened  the  deposition  of  the  copper 
is  continued,  this  alternate  deposition  and  solution  being  repeated 
until  the  liquid  is  sufificiently  concentrated  in  nickel.  Thereupon 
the  copper  is  completely  separated,  the  last  traces  being  removed  if 
necessary  by  filtering  through  a  bed  of  sulphide  of  iron  or  nickel ; 
the  solution  is  nearly  neutralized  by  caustic  soda,  then  rendered  ani- 
moniacal, and  the  iron  precipitated  by  a  blast  of  air.  The  nickel  is 
now  deposited  from  the  resulting  neutral  or  slightly  ammoniacal 
solution  with  insoluble  anodes  and  nickel  cathodes,  the  solution  being 
agitated  and  heated  by  a  blast  of  hot  air.  During  the  deposition  of 
the  nickel  a  current  density  of  .6  to  .9  amp.  per  square  decimeter  is 
maintained. 

ELECTROLYTIC   GALVANIZING. 

Heinrich  W.  Botz,  of  Ludwigshafen-on-the-Rhine,  Germany,  pat- 
ents a  novel  and  convenient  device  for  handling  large  and  flexible 
metal  sheets  in  the  plating  bath.  The  apparatiis  is  designed  particu- 
larly for  electrolytic  galvanizing,  and  is  intended  to  permit  the  zinc 
anodes  to  be  brought  into  close  proximity  to  the  sheet  metal  (iron) 
to  be  coated,  while  securing  a  positive  spacing  by  means  of  pointed 
•distance  pieces.  One  form  of  the  device,  shown  in  the  accompanying 
sketch,  comprises  a  vat,  having  therein  two  anode  holders,  B  and  E, 


ELECTROLYTIC   GALVANIZING. 

the  former  being  stationary  and  fitted  with  a  foot  piece,  D,  for  sup- 
porting the  metal  sheet  to  be  coated,  and  the  latter  mounted  for  hori- 
zontal movement  upon  a  carriage,  F,  moving  upon  rails,  F',  upon  the 
vat.  The  zinc  anodes,  C,  C,  are  perforated,  and  through  these  open- 
ings project  inwardly  from  C'ch  anode  holder  the  pointed  distance- 
pieces,  g,  g,  of  glass  or  porcelain.  When  the  movable  anode  holder 
is  brought  into  the  relation  to  the  stationary  holder  indicated  in  the 
■figure,  the  distance-pieces  serve  to  support  the  flexible  metal  sheet, 
.-/.  from  opposite  sides,  the  distribution  of  the  distance-pieces  over 
the  surface  being  such  as  to  prevent  any  serious  buckling  of  the  sheet, 
and  to  avoid  danger  of  short-circuiling  from  this  cause.  If  desired, 
the  position  of  the  sheet  may  be  shifted  slightly  from  time  to  time 
<hiring  the  electrode  deposition  of  the  zinc,  but  this,  is  not  important, 
since  the  zinc  deposit  is  capable  of  protecting  the  iron  for  a  distance 
of  several  millimeters  beyond  its  own  limits.  The  pits  due  to  the 
•distance-pieces  do  not,  therefore,  seriously  injure  the  sheet,  and  the 
iron  is  stated  to  show  no  tendency  to  rust  in  these  minute  uncovered 
areas. 


In  the  days  of  flat-rate  telephone  service,  when  the  number  of 
messages  and  the  cost  of  service  bore  no  tangible  relation,  it  was 
common  practice  for  many  telephone  subscribers  to  offer  openly  the 
use  of  their  telephones  to  neighbors  and  friends  or  customers,  at 
the  case  might  be.  Unfortunately,  the  habit  of  borrowing  telephone 
service  thus  formed  has  outlived  the  conditions  under  which  it 
originated,  and  in  some  instances  where  the  message  rate  system  has 
been  exclusively  adopted,  it  has  proved  a  considerable  nuisance  to  a 
certain  class  of  stores.  The  automatic  pay  station  has,  of  course, 
furnished  one  method  of  overcoming  this  difficulty ;  but  it  requires 
the  subscriber  to  have  a  special  contract  and  to  deposit  personally  a 
coin  each  time  he  calls.  A  second  kind  of  device  for  stopping  the 
promiscuous  use  of  a  subscriber's  telephone  by  outsiders  is  the 
subject  of  a  patent  of  the  issue  of  April  14,  granted  to  J.  E.  Head  and 
assigned  by  him  to  .The  Controller  Company  of  America,  of  St.  Louis. 

This  device  is  a  special  form  of  the  hook  switch  lock  and  is  shown 
in  Fig.  I.    The  lock  can  be  secured  to  the  wall  beside  the  telephone 


FIG.    I. — HEAD    COIN    LOCK    FOR   TELtPUONE    HOOK. 

instrument  with  its  hook  or  bolt  engaging  the  telephone  switch  lever, 
shown  at  B,  in  a  manner  to  lock  it  in  the  depressed  or  non-calling 
position.  As  clearly  shown,  the  bell  crank  latch  must  be  tilted  to 
release  the  bolt  before  a  call  can  be  sent  to  the  central  office.  Two 
means  of  tilting  it  are  provided.  The  first  of  these  is  for  the  use 
of  the  general  public  and  consists  of  a  coin  slot  wherein  the  proper 
coin  may  be  deposited  for  the  benefit  of  the  subscriber.  The  second' 
means  is  a  dial  and  pointer.  This  is  for  the  use  of  the  subscriber, 
and  is  so  arranged  that  when  the  pointer  is  placed  upon  the  proper 
number  of  the  dial  the  bolt  is  released.  This  number  is  naturally  one 
of  the  "trade  secrets"  of  the  particular  store  in  question.  Of  course, 
it  is  possible  for  unscrupulous  persons  to  find  the  key  number  by 
trial,  but  such  a  process  will  be  evident  to  the  subscriber,  who  will 
probably  be  able  to  impress  upon  the  offender  without  embarrassment 
the  legitimate  operation  of  the  apparatus. 

Some  lime  ago  the  "lazy  tongs"  was  assigned  a  use  in  telephony 
in  a  patent  for  a  train  system  wherein  it  formed  a  flexible  connection 
between  the  train  and  the  line  wire.  In  the  patent  issue  of  April 
21  it  again  appears,  this  time  as  the  adjustable  part  of  a  receiver 
holder.  One  end  of  the  lazy  tongs  is  swiveled  to  a  base,  while  the 
other  carries  a  cross-bar  bearing  the  usual  spring,  receiver-holding 
clips.  The  inventor  pivots  the  receiver  cross-bar  about  an  axis 
parallel  with  the  line  of  extension  of  the  tongs,  and  provides  two 
mountings  for  it,  so  that  the  receiver  clips  may  be  either  parallel  to 
or  perpendicular  to  the  axis.  This  arrangement  forms  the  basis  of 
the  claims,  which  are  very  broad.  The  holder  has  the  usual  defect 
of  removing  the  semi-automatic  action  of  the  hook  switch.  The 
inventor  of  this  device  is  G.  Konigstein.  of  San  Francisco. 

A  second  telephone  patent  of  the  issue  of  April  21  provides  a 
.special  method  of  wiring  strips  of  lamp  jacks  for  telephone  common- 
battery  switchboards.  This  patent  is  granted  to  Henry  P.  Claussen 
;ind  is  assigned  l-.y  him  to  the   .-Xmcrican   Electric  Telephone  Com- 
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pany.  The  CKDtiininl  iliiiiin\ititii)  of  thr  spmr  .i^sikii«-(I  tci  jiuks,  111 
imxlrrn  larK<"  tclfiihcmr  s\vilililiii;ir(l>,  has  made  thr  aMowalilr  clear 
aiKT  hctwcrii  ihr  paru  uf  adiaiciil  apparatus  su  siiiall  that  witli  thr 
UMial  iiirtlKul  <){  wiritiK  wlu-rt-in  thcsr  ailjacciit  parts  are  contiritc-il 
to  (ipposilr  polarities,  the  daiiKiT  of  short  i-iri-iiit  with  its  i-oiisc(pieiit 
troiihlcs  is  very  great.  Hy  Mr.  Claiisseii's  nietliod,  tlu-  order  of 
vviriiig  alternate  jacks  is  reversed.  The  proximate  spriiiKs  of  ad- 
jacent jacks  are  thus  of  like  polarity,  thereby  rendering  ,1  slmrl 
circuit  between  any  two  of  little  effect. 

The  third  patent  of  this  issue  has  been  secured  hy  Citarles  IC. 
Scribner,  of  ChicaRo,  and  is  assigned  to  the  Western  KIcctric  Com- 
I>any.  This  patent  describes  a  novelty  in  spring  jacks,  as  a  clampiiiK 
split   sleeve  is   used   for  one  of  the  pluK-enRaKing  terminals.     I-'ig.   i 
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FIG.    2. — SCRIBNKR    STRINU    J.VCK. 

shows  the  jack  strip,  jack  terminals  and  the  plug  of  the  kind  de- 
scribed. The  chief  advantage  claimed  for  the  split  sleeve  terminal 
is  that  its  use  permits  an  extremely  cheap  construction  for  the  jack 
strip.  No  milling  of  the  rubber  blank  is  necessary,  the  working 
consisting  entirely  of  drilling  and  saw-ing.  Four  holes  are  required 
for  each  jack,  as  follows:  «',  drilled  from  the  front,  of  a  size  to 
take  the  usual  thimble;  a',  eccentric  with  0',  and  of  slightly  smaller 
diameter ;  and  two  small  holes,  a'  and  a',  serving  to  lead  the  thimble 
and  sleeve  terminals  to  the  back  of  the  strip.  As  may  be  seen,  the 
thimble,  ft.  registers  with  the  plug  sleeve,  g",  the  split  sleeve,  c,  clamps 
the  plug  part,  g\  while  the  spring,  d,  engages  the  tip,  g,  in  a  manner 
to  hold  the  plug  home  in  the  socket.  As  the  milling  of  the  rubber 
strips  is  the  most  expensive  work  on  rubber  jack  strips,  the  present 
type  should  effect  a  considerable  saving  in  cost 


Independent  Long  Distance  Lines  in  Indiana. 

The  Allied  Independent  Toll  Company,  with  the  Home  Company 
as  a  nucleus,  was  formed  at' a  meeting  in  Indianapolis  on  April  14. 
The  organization  is  made  up  of  about  20  independent  companies  of 
Northern  Indiana  and  Eastern  Illinois  and  will  be  incorporated. 
The  object  is  to  perfect  a  system  of  toll  lines  throughout  Northern 
Indiana  and  Eastern  Illinois  to  compete  with  the  Bell  Telephone 
Company.  Walter  J.  Uhl  was  elected  president  and  Henry  Barn- 
hart,  of  Rochester,  secretary.  Three  cable  lines  to  South  Bend,  to 
Wabash  and  to  Remington,  from  Logansport,  will  be  constructed. 
The  movement  is  regarded  as  significant  of  the  betterment  of  the 
long-distance  service  in  that  territory.  A  large  number  of  well- 
known  telephone  men  were  present  at  the  meeting.  Another  meeting 
will  be  held  May  11  to  complete  the  organization  and  file  articles 
of  incorporation. 


German   Electrical   Industry. 

Reports  to  the  State  Department  as  to  the  profits  of  the  leading 
industrial  undertakings  in  Germany  for  1902  show  that  the  average 
dividend  paid  by  the  electrical  enterprises  in  1902  was  4.13  per  cent., 
as  compared  with  5.92  per  cent,  in  1901.  "In  machine  manufacture 
the  rate  in  1902  was  4.77  per  cent.,  as  compared  with  6.13  in  1901. 
The  electrical  figures  are  understood  to  apply  to  manufacturing 
enterprises  as  distinguished  from  local  companies ;  but  this  is  not 
specifically  stated.  The  remark  is  made  by  United  States  Consul 
Albert:  "It  is  generally  believed  that  the  turning  point  in  the  busi- 
ness depression  in  Germany  has  been  reached,  if  not  passed.  Many 
corporations  which  had  fallen  into  financial  difficulties  have  been 
reorganized  and  put  once  more  upon  a  stable  foundation." 


CURRHNT  NEWS  AND  NOTES. 

I'.tCll  IC  C.IIU.I:.  Secretary  Knot  lias  Kr^'i'led  permission  ti. 
the  Pacific  Coiniiiercial  Cable  Company  to  land  its  line  on  the  mili- 
tary reserve  near  l'"<»rt  San  Aiitniiin.  I'hilippines,  and  to  erect  a 
cable  station  there. 

//•-/./■.(, A'. //7/.S  IX  M.IXCHI  Rl.l.  It  woiil.l  ai,p.ar  that  dis- 
pute has  arisen  over  certain  points  connected  with  the  Kiissi.in 
occupation  of  Manchuria,  but  the  government  of  the  C/.ar  is  under- 
stood to  deny  having  made  demands  on  China  that  are  attributed 
to  it.  One  of  these  is  to  the  effect  that  Russia  is  entitled  to  attach 
telegrapii  wires  to  the  poles  of  all  Chinese  lines  in  Manchuria 
This  is  said  to  be  false. 

LODGE  IS.  MARCONI.— \  report  comes  from  London  through 
newspaper  channels  that  Sir  Oliver  J.  Lodge  may  sue  Marconi  for 
infringement  of  his  (Lodge's)  wireless  telegraph  patents,  Ix)dge 
contends  that  Marconi's  vertical  radiator,  his  coherer  and  other 
essentials  are  infringements.  In  this  connection  Mr,  Nikola  Tesia 
is  reported  to  have  said  that  the  dispute  between  I^odgc  and  Marconi 
docs  not  involve  his  own  patents,  as  they  are  entirely  distinct  from 
either.  "We  are  working  in  diametrically  opposite  directions,"  he 
said. 


A'.  E.  L.  A. — Mr.  C.  O.  Baker,  Jr..  master  of  transportation,  writes 
us :  "I  take  pleasure  in  advising  you  that  the  New  England  Pas- 
senger Association,  the  Trunk  Line  Association,  the  Western  Pas- 
senger Association  and  the  Southeastern  Passenger  Association 
have  granted  a  rate  of  a  fare  and  a  third,  on  the  certificate  plan, 
from  all  points  in  their  respective  territories  to  Chicago  and  return 
tor  members  and  delegates  attending  the  twenty-sixth  convention  of 
the  National  Electric  Light  Association,  to  be  held  in  Chicago  May 
26,  2y  and  28." 


ST.  LOUIS  EXPOSITION  opens  with  great  ceremony  this 
week,  on  April  30,  when  President  Roosevelt  will  deliver  a  dedica- 
tion address.  The  Engineers'  Club  of  St,  Louis  visited  the  World's 
Fair  grounds  April  18.  They  assembled  in  the  chapel  on  the  second 
floor  of  the  Administration  Building,  where  brief  talks  were  made 
by  President  Francis  and  Director  of  Works  Taylor.  The  club 
then  made  a  tour  of  the  grounds  in  an  observation  train  composed 
of  an  engine  and  three  gondola  cars.  The  members,  including  a 
great  many  electrical  engineers,  were  highly  pleased  with  what 
they  saw. 


PENNSYLVANIA  RAILROAD  TUNNEL.— Fresident  A.  J. 
Cassatt,  of  the  Pennsylvania  Railroad  Company,  has  appointed  an 
advisory  committee  of  experts  to  assist  in  the  work  of  constructing 
the  New  York  fifty-million-dollar  tunnel.  The  appointees  are  Theo- 
dore N.  Ely,  chief  of  motive  power  of  the  Pennsylvania  Railroad, 
chairman;  W.  H.  Baldwin,  president  of  the  Long  Island  Railroad; 
S.  D.  Newhall,  purchasing  agent  for  the  Pennsylvania,  and  A.  W. 
Gibbs  and  A.  S.  Vogt.  general  superintendent  of  motive  power  and 
chief  mechanical  engineer  for  the  Pennsylvania  Railroad.  The 
committee  of  experts  has  already  decided  to  adopt  for  use  in  the 
tunnel  an  electrical  engine,  the  motor  of  which  will  rest  on  a  truck, 
so  that  it  will  only  be  necessary  to  increase  the  number  of  trucks 
to  obtained  increased  power. 


CUTTING  A  GOVERNMENT  TUNNEL.— After  only  twelve 
days  of  usefulness,  the  United  States  Government  submarine  cable 
connecting  the  Farallon  Islands  with  the  mainland  at  Point  Reyes 
has  been  severed.  It  was  cut  last  Sunday  afternoon,  April  26,  either 
accidentally  or  deliberately,  by  the  crew^  of  the  steamer  South  Port- 
land, which  had  put  into  Drake's  Bay  during  the  previous  night  tO' 
escape  the  northwest  wind  that  was  blowing  at  the  rate  of  sixty 
miles  an  hour.  It  is  presumed  that  the  steamer's  anchor  picked  up 
the  cable  near  Chimney  Rock,  which  marks  the  land  end  of  the  line, 
and  that  Capt.  Hornsman  gave  orders  to  sever  the  cable  rather  than 
see  the  anchor  lost.  A  report  of  the  matter  has  been  sent  to  Wash- 
ington, and  it  is  possible  a  suit  will  follow  in  the  Federal  Courts 
against  the  owner  of  the  steamer.  Facilities  for  grappling  and  splic- 
ing the  cable  are  available. 
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BEDS  OF  RADIUM.— A  funny  dispatch  from  St.  Petersburg  in 
the  New  Yori<  daily  newspapers  alleges  that  "a  Russian  engineer 
is  said  to  have  discovered  a  bed  of  radium  in  a  remote  and  unin- 
habited region  of  Siberia."  The  man  who  discovers  mines  of  radium 
ail  naliircl  deserves  encouragement. 


PARIS  TUBE  EARNINGS.— A  cable  dispatch  from  Paris  of 
April  25  says:  "The  annual  report  of  the  Paris  General  Omnibus 
Company  shows  the  effect  of  the  Paris  Metropolitan  Underground 
road  on  other  methods  of  locomotion.  The  receipts  in  1902  were 
about  $200,000  less  than  the  previous  year  and  $1,400,000  less  than  in 
1899.  The  number  of  passengers  decreased  18,000,000.  Fifty  omni- 
bus and  tramway  lines  are  being  run  at  a  loss." 

AMERICANS  IN  GERMANV.-A  cable  dispatch  from  Berlin 
of  April  25  says :  "Because  of  the  high  German  tariff  many  Ameri- 
can manufacturers  are  considering  the  advisability  of  erecting  fac- 
tories in  Germany.  To-day  the  Carborundum  Company,  of  Niagara 
Falls,  announced  its  intention  to  build  works  in  Prussia.  The  West- 
inghouse  Electric  Company  and  the  Worthington  Pump  Company 
are  deliberating  similar  steps.  The  establishment  of  factories  in 
Europe  is  becoming  necessary  because  European  manufacturers  are 
adopting  American  methods  so  extensively  that  the  main  advantage 
which  the  Americans  are  enjoying  is  gradually  disappearing." 


WIRELESS  TELEGRAPH  IN  ALASKA.— In  view  of  the  recent 
discussions  as  to  the  delay  in  installing  the  proposed  wireless  tele- 
graph plant  in  Alaska,  it  is  interesting  to  note  that  Engineer  Rich- 
ard Pfund  and  his  assistant,  Herbert  C.  Welby,  of  the  Marconi 
Wireless  Telegraph  Company,  of  America,  have  started  for  Alaska 
to  complete  the  installation  there  of  a  series  qf  wireless  telegraph 
stations  for  the  United  States  Signal  Service.  The  apparatus  orig- 
inally sent  to  Alaska  and  left  in  charge  of  Stanley  Cook,  of  the 
Marconi  Company  at  Fort  Gibbon  during  the  past  winter  will  be  re- 
turned, and  new  apparatus  substituted  for  it.  Upon  arrival  at 
Seattle  the  party  will  arrange  for  the  shipment  of  the  new  apparatus 
to  .Alaska.  It  was  forwarded  to  the  Pacific  Coast  some  time  since. 
With  Fort  Gibbon  in  Alaska  as  the  starting  point,  the  first  station 
there  will  communicate  with  the  second  at  Tolovana,  distant  ap- 
proximately 100  miles.  The  third  and  last  station  is  at  Chena,  on 
the  Tanana  River,  100  miles  up  the  river  from  Tolovana.  The 
Tanana  fiows  into  the  Yukon  at  Fort  Gibbon,  and  its  general  course 
is  northwest.  The  stations  are  all  located  at  army  posts,  and  will 
be  operated  by  Signal  Service  operators.  It  is  expected  that  the 
system,  the  first  of  any  consequence  to  be  installed  for  overland 
transmission,  will  be  completed  and  turned  over  to  the  Government 
about  August  I. 


Letters  to  the  Editors. 


A  Theory  of  Magnetism. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — You  very  kindly  published  my  theory  of  magnetism  in 
your  issue  of  December  20  last  year,  and  in  the  meantime  I  have 
finished  the  whole  work  and  I  am  now  able  to  give  the  following 
brief  and  chief  "laws"  : 

1.  Iron  as  a  shell  or  siding  of  an  electromagnet  outside  the 
solenoid  does  not  become  polarized,  but  is  only  a  protection. 

2.  Long  arms  or  shoes  at  the  free  ends  of  magnets  are  not  so- 
called  poles,  but  concentrate  the  power  between  them,  the  poles 
existing  only  at  the  ends  of  the  solenoid. 

3.  Iron  near  a  magnet  outside  of  a  solenoid  does  not  become  a 
magnet,  but  is  an  obstacle  or  a  resistance  to  the  magnetic'  force 
which  is  directed  to  the  poles. 

4.  The  magnetism  is  an  electrical  force  and  not  a  special  "mag- 
netic" force. 

5.  The  magnetic  phenomena  imply  electrical  pressure. 

6.  The  electric  and  so-called  magnetic  phenomena  follow  the 
ordinary  and  well-known  mechanical  laws  ;  there  are  no  special  laws, 
no  attractions  nor  so-called  unknown  phenomena. 

7.  In  a  magnetic  field  there  are  not  both  pressure  and  attrac- 
tion, but  only  electric  pressure. 

8.  The  force  of  the  magnetism  of  steel  exists  only  in  the  surface 
of  the  material ;  it  is  a  skin  effect. 


9.  The  magnetic  forces  or  waves  can  be  derived,  dispersed  or 
refracted  like  electrical  or  light  waves;  all  three  have  the  same 
motive  source — the  motion  of  the  ether. 

Everyone  can  prove  these  points  by  experiments.  They  are  not 
theory,  but  facts,  and  the  old  teaching  was  a  phantom. 

Charlottenburg,  Germany.  Joh.  Zacharias. 


Stress  on  Frames  of  Alternating  Current  Generators. 


To  the  Editors  of  Electrical  World  and  En<;iiieer: 

Sirs: — In  your  issue  of  April  11  I  read  with  much  interest  that 
Mr.  P.  J.  Frenell  is  not  satisfied  with  the  answer  given  by  Mr.  A. 
Hansson  to  his  paper  having  the  above  title.  On  the  contrary,  he 
upholds  his  former  opinion  and  considers  it  wise  to  calculate  a 
frame  with  relation  to  stress  instead  of  deflection,  and  he  declares 
that  he  will  be  satisfied  if  any  designer  has  received  any  practical 
l)enefit  from  his  article. 

1  would  like  to  state  that  Mr.  Frenell  has  made  a  fundamental: 
error,  and  in  my  opinion  any  designer  who  has  applied  his  theory  will 
very  soon  find  its  drawbacks.  He  writes  that  deflection  and  stress 
are  different  subjects.  That  is  true,  but  they  are  fully  dependent 
on  one  another,  and  the  greater  the  stress  at  any  point  of  a  con- 
struction, the  greater  also  the  deflection  or,  as  it  is  generally  called,, 
the  deformation  in  such  a  place. 

According  to  American  practice,  the  frames  of  large  electrical 
machines  must  always  be  designed  for  a  very  low  stress,  as  a  low 
deflection  is  essential;  and  I  can  only  understand  that  the  object 
of  Mr.  Frenell's  paper  is  to  illustrate  that  the  laws  of  strain  and 
elasticity  are  right  not  only  for  any  other  machine,  but  also  in  the- 
special  case  of  frames  of  alternating-current  generators.  As  soon 
as  Mr.  Frenell  uses  such  large  differences  of  air-gap  as  he  recom- 
mends he  will  also  get  greater  stresses  in  his  armature  frame.  But 
I  am  afraid  he  would  have  trouble  with  that  machine.  The  admis- 
sible difference  in  the  air-gap  of  a  machine  is  not  so  'great  as  Mr. 
Frenell  claims,  and  its  true  size  can  always  be  determined  only  by 
means  of  the  characteristic  curves  of  the  machine. 

Mr.  Frenell  refers  to  a  special  machine,  considered  in  the  paper 
of  Mr.  Linsenmann  in  the  Elektrotechnische  Zeitschrift.  Mr.  Linsen- 
mann  gives  an  air-gap  all  around  of  6  mm,  the  induction  of  which 
is  8,650  gausses.  If  the  air-gap,  according  to  Mr.  Frenell,  is  at  one- 
point  1/16  in.,  1.6  mm  larger  than  at  the  other,  the  air-gap  is  5.2, 
or  6.8  mm,  and  we  find  from  Mr.  Linsenmann's  curves  the  induc- 
tion with  9,050.  or  8,200  gausses.  The  magnetic  pull,  therefore,  is 
on  one  side  2.7  kg  and  on  the  other  3.3  kg  per  cm",  and  consequently 
this  magnetic  pull  has  a  variation  of  22  per  cent.  That  is,  at  the 
point  where,  owing  to  deflection,  we  get  the  smallest  air-gap,  we  have 
the  greatest  magnetic  pull ;  and  this  difference  in  magnetic  pull 
will  enlarge  the  deflection  until  equilibrium  is  reached.  In  this  case 
the  stress  in  the  armature  frame  will  get  higher  than  is  commort 
practice  and  it  may  be  that  it  reaches  a  value  corresponding  to  that 
which  Mr.  Frenell  desires  to  get ;  but  it  is  my  opinion  that  the- 
machine  would  not  run  satisfactorily  and  might  perhaps  reach  a 
point  where  it  is  inoperative. 

As  the  flux  in  the  revolving  field  would  vary  about  22  per  cent., 
as  mentioned  before,  we  would  also  have  a  loss  by  hysteresis  in' 
the  field  iron,  and  the  efficiency  of  the  machine  would  not  be  as  high  ; 
but  the  loss  would  be  insignificant.  This  is  a  small  drawback,  which 
probably  would  not  prohibit  this  great  variation  in  the  air-gap. 

I  agree  with  Mr.  Frenell  that  the  theory  in  Mr.  Linsenmann's 
article  is  somewhat  elaborate,  but  its  application  is  very  simple. 
I  wish  to  state  this  from  experience,  as  I  used  it  immediately  after 
its  publication. 

If  the  characteristic  curve  of  a  machine  is  not  obtainable,  the 
deflection  can  generally  be  made  as  large  as  1/40  of  the  single 
air-gap.  I  consider  this  a  pretty  good  value  for  deflection  in  general, 
and  prefer  it  to  another  formula  which  I  used  about  10  years  ago. 
If  D  is  the  diameter  of  the  machine  in  mm,  taken  at  the  air-gap, 
then  the  admissible  deflection  was  D  -\-  1,000  ^  5,000.  At  that  time 
only  machines  of  smaller  sizes  were  made  and  then  this  formula 
held  good  ;  but  with  the  large  dimensions  of  the  machines  of  to-day 
the  deflection  would  be  more  than  can  be  allowed. 

I  agree  fully  with  him  that  the  armature  frames  of  American 
machines  contain  too  much  inactive  material.  The  enormous  waste 
of  material  can  best  be  seen  if  we  examine  the  large  frames  turned 
out  by  the  principal  American  firms  where  the  thickness  of  material 
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IS  siiiiii-tiinc!>  as  iiuicli  un  J.',  j  hi.  lo  j  iii.  it  wuulil  iiui  at  Ir.isi  In- 
(lilVK-tilt  III  make  a  frame  just  as  stifT  or  even  stifTer  witli  citiisidcraMe 
less  wcikIh.  Tlic  weiKht  iMii  always  be  reUiict-il  so  far  that  care 
ami.sl  l<e  taken  that  the  Iramc  iloes  not  break  m  sliippiMK.  Tliis 
would,  of  course,  alter  the  construction  also. 

As  Mr.  llansson  has  |ireviousiy  said,  iuiropeaii  manufacturers 
are  far  ahead  ol  Americans  in  this  line,  as  the  prices  of  material  arc 
Jiighcr  and  staiulardi/ation  is  not  as  far  advanced  there.  You  have 
several  times  critici/ed  the  .American  railway  practice  with  its 
"scores  of  sub-stations  with  rotaries— nice,  steady-going,  low-speed 
rotaries  all  thoroughly  standardized  and  fed  from  giant  transformers 
to  m.itch."  .'\merican  alternating-current  machines  are  similarly 
standardized.  N'ears  ago  this  standard  was  developed  for  a  machine 
of  small  diameter,  and  to-day  machines  of  by  far  greater  diameter 
are  made  in  the  same  way.  European  manufacturers  have  done 
ditTercntly,  and  as  early  as  1804  ''•<-'  well-known  firm  of  lirowii, 
Hoveri  &  Co.,  of  Haden,  Switzerland,  made  single-phase  machines 
for  the  municipal  plant  at  Frankfurt  (5.300  mm  diameter  at  the 
air-gap),  with  a  system  of  arms  inserted  in  the  armature  frame  in- 
stead of  making  the  frame  self-supporting.  And  in  i8<j<)  the  Sciuick- 
ert  Company,  at  Niiremberg,  began  stitTcning  their  machines  by  in- 
serting tension  rods  in  the  armature  frames  something  like  the  con- 
struction of  a  bicycle  wheel.  Machines  of  both  constructions — 
Brown,  Boveri  and  Schuckert — could  be  seen  at  the  last  Paris  Ex- 
hibition. Later  the  A.  E.  G.  developed  its  system  of  stiffening  the 
armatures,  and  to-day  one  can  say  that  the  stiffened  armature  is  a 
familiar  construction  with  all  European  manufacturers.  This  is 
a  matter  of  course,  since  developing  machines  of  great  output  in 
luirope  was  always  along  the  lines  of  slow-speed,  while  in  this 
country  more  high-speed  machinery,  owing  to  our  many  water 
powers,  was  developed.  And  I  believe  this  to  be  the  reason  why 
here  the  girded  or  stiffened  armature  frame  is  not  yet  used.  Our 
manufacturers  have  not  yet  given  their  attention  to  this  construction, 
as  they  have  been  engaged  with  high-speed  machinery,  and  at  the 
present  time  they  are  considering  still  higher  speeds  since  the  turbo- 
dynamo  has  become  an  issue. 

If  Mr.  Frenell  has  actually  applied  his  theory,  I  would  be  glad 
to  hear  something  about  his  results. 

PiTTSFiELD,  M.\ss.  Frkdk.  \V.  Knopfe. 


Sweden  and  Electric   Railway   Development. 


To  the  Editors  of  Electrical  IVorld  and  Engineer: 

Sirs  : — I  have  noticed  with  interest  the  report  of  Mr.  Dahlander 
submitted  to  the  Royal  Swedish  Railroad  Administration,  which  was 
published  in  full  in  the  Tecknisk  Tidskrift  and  abstracted  by  Mr. 
Westerberg  in  your  issue  of  March  21,  1903.  The  fact  that  Mr. 
Dahlander  reported  in  favor  of  the  adoption  of  my  system  for  the 
replacement  of  the  steam  locomotives  is,  of  course,  very  gratifying 
to  me. 

It  is  interesting  to  note  that  this  Swedish  report  looks  upon  the 
■single-phase  alternating  system  as  the  only  commercial  method  of 
operating  a  trunk  line  railway  system.  I  believe  that  I  was  the  first 
engineer  to  insist,  in  1891,  that  the  single-phase  alternating-current 
system  was  essential  to  success  in  this  direction.  The  establishment 
of  a  single-phase  alternating  system  of  25  periods  for  the  Swedish 
railways  will  enable  the  government  to  employ  either  my  locomotives 
or  any  other  form  which  may  be  developed.  The  essential  differences 
in  the  several  single  systems  which  are  seriously  considered  to-day 
for  heavy  railway  service  are  met  with  in  the  methods  and  means 
employed  in  the  locomotive  itself  for  utilizing  the  energy  of  the 
single-phase  current. 

There  are  three  principal  classes  of  duties  in  railway  work,  as 
follows : 

1.  Heavy  freight  haulage  over  existing  railroads ;  in  which  econo- 
mies are  proportional  to  the  increase  in  the  tractive  effort  obtainable 
in  a  single  locomotive  under  perfect  control. 

2.  Rapid-transit  passenger  service  in  and  about  large  cities ;  in 
which  the  most  important  factor  is  the  smoothness  with  which  the 
trains  can  be  accelerated  to  a  very  high  speed. 

3.  Long-distance,  high-speed  passenger  service  and  interurban 
passenger  service ;  in  which  rapidity  of  acceleration  becomes  unim- 
portant and  in  which  light-weight,  high-powered,  individually- 
equipped  cars  should  be  used. 

The    essential    characteristics    of    these    three   classes    of    railway 


M-rviii-  are  so  pruiiiiimced  and  different  that  it  would  not  be  sur- 
prising tu  lind  each  class  rmploying  a  particular  system  best  adapted 
to  the  rc(|iiircments  of  lliat  class  of  service  and  not  employed  in  the 
other  classes  of  service. 

Vot  example,  the  long-distance,  high-speed  passenger  service  seems 
likely  to  be  handled  by  the  directly-employed,  single-phase,  alter- 
nating-current motor. 

On  the  other  hand,  1  feel  the  greatest  confidence  that  my  electric 
locomotive  system  will  be  found  the  best  adapted  to  the  haulage  of 
freight  on  existing  railways  where  the  heaviest  possible  locomotive 
is  demanded,  and  where  simjilicity  and  perfection  of  control  under 
wide  ranges  of  speed  and  torque  arc  of  vital  importance. 

As  lo  the  rapid-transit  passenger  service  in  and  about  cities,  it  is 
much  less  easy  to  predict  what  system  will  eventually  prove  to  be 
best  adapted  to  this  class  of  service,  on  account  of  the  many  factors 
entering  into  this  problem  and  the  difficulty  of  giving  at  this  time  to 
each  factor  its  proper  relative  value  in  importance.  1  believe,  how- 
ever, that  some  system  which  will  smoothly  apply,  and  continually 
maintain,  during  the  period  of  acceleration,  a  torcjue  just  below  the 
limit  imposed  by  skidding,  will  supplant  for  such  service  the  jiresent 
series-parallel  system  of  series  motors  by  which  the  passengers  have 
been  already  jerked  to  the  limit  of  endurance,  without  even  then 
securing  a  speed  of  acceleration  at  all  comparable  with  that  attain- 
able by  a  continually-sustained  constant  torque  just  below  the 
skidding  point. 

It  may  interest  you  to  know  that  recent  data  received  by  me  from 
the  Oerlikon  Company  indicates  that  my  electric  locomotive  system 
will,  before  long,  see  such  a  complete  commercial  demonstration  in 
Switzerland  as  will  be  quite  conclusive  as  to  its  value  for  freight 
service  on  trunk-line  railways. 

I  observe  that  the  Swedish  report  shows  the  entire  cost  of  oper- 
ation of  2,691  miles  of  railway  requiring  102,000  hp  to  be  only 
one-half  of  the  cost  of  operation  of  the  present  steam  locomotive 
system,  figuring  coal  at  the  average  price  for  many  years  past.  The 
report  shows  a  net  saving  for  my  system  over  the  present  steam- 
(jperated  railways  of  $2,000,000  per  year.  In  figuring  the  cost  for  the 
Leonard  system  all  interest  charges  on  the  investment,  to- 
gether with  a  liberal  sinking  fund  and  all  other  proper  charges  of 
cost  were  included. 

In  view  of  such  figures  as  these  from  a  thoroughly  competent 
and  entirely  disinterested  engineer,  and  the  evident  faith  of  such 
an  experienced  concern  as  the  Oerlikon  Company,  it  is  apparent  that 
the  articles  w-e  frequently  see  in  the  American  press  as  to  the  prac- 
tical impossibility  of  commercially  operating  by  electricity  a  trunk 
line  railway  must  be  inspired  by  the  electric  railway  monopoly  which 
owns  controlling  patents  on  the  conventional  trolley  system  and, 
like  all  monopolies,  strives  to  prevent  the  development  of  any  ideas 
not  controlled  by  it. 

It  is  to  be  hoped  that  before  long  some  American  steam  railway 
company  will  prove  to  be  as  progressive  as  the  Swedish  Government 
and  the  Swiss  Government,  and  that  Mr.  Dahlander  or  some  equally 
competent  and  independent  engineer  may  have  a  chance  to  see 
whether  American  inventions  are  not  just  as  applicable  for  use  in 
America  as  they  are  abroad. 

The  most  authoritative  and  conclusive  figures  as  to  the  first  cost 
and  efficiency  of  the  familiar  sub-station  system  are  contained  in 
Bulletin  No.  131  of  the  Stanley  Electric  Manufacturing  Company, 
entitled  "The  Rotary  Converter  in  Interurban  Railroad  Work."  This 
bulletin  was  issued  October  8,  1902,  a  few  months  before  the  absorp- 
tion of  the  Stanley  Company.  It  contains  a  fair  and  unbiased  state- 
ment of  the  sub-station  system  and  the  figures  were  taken  from  the 
latest  and  best  installation.  The  sub-stations  are  located  twenty 
miles  apart,  so  that  the  section  normally  fed  by  a  sub-station  is  twenty 
miles.  The  schedule  provides  for  two  cars  in  a  section,  each  car 
having  an  equipment  of  four  motors,  rated  at  50  hp  each.  There 
is  a  high-tension  alternating-current  transmission  and  a  working 
circuit  of  600  volts,  as  usual. 

The  copper  in  the  w'orking  circuit  averages  750,000  circular  mils, 
costing  $34,000  per  section,  or  $85  per  motor-hp.  The  first  cost  of 
the  sub-station  is  $20,000,  or  $50  per  mbtor-hp,  and  the  cost  of 
operating  the  sub-station  is  equivalent  to  the  interest  on  $20,000,  so 
that  the  total  capital  represented  by  the  sub-station  and  low-tension 
copper  is  $185  per  motor-hp.  The  comparable  portion  of  my  system 
is  the  motor-generator,  the  first  cost  of  which  will  not  exceed  $30 
per  motor-hp,  or  only  about  one-sixth  as  much. 

As  to  relative  efficiencies :  If  we  grant  95  per  cent,  efficiency  for 
the  rotary  and  65  per  cent,  for  the  low-tension  circuit,  we  have  an 
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efficiency  of  6j  per  cent,  for  the  sub-station  system  between  the 
high-tension  circuit  and  the  motors,  while  with  the  Leonard  system 
the  efficiency  of  the  motor-generator  will  be  not  less  than  83  per 
cent.  The  high-tension  generators  of  the  sub-station  system  must 
be  at  least  one-third  larger  and  more  expensive  than  needed  for 
my  system  in  order  to  provide  for  this  excessive  loss  in  the  low- 
tension  circuit. 

Just  as  long  as  American  railway  directors  will  blindly  purchase 
sub-stations  and  series-parallel  controls  at  several  times  the  first  cost 


and  three-quarters  the  efficiency  of  other  available  long-distance 
systems,  there  is  little  hope  for  progress  in  serious  heavy  railway 
work  in  this  country,  until  the  successful  application  of  American 
inventions  on  foreign  railways  forces  upon  their  attention  the  fact 
that  the  monopoly  in  the  electric  railway  field  has  prevented  for 
many  years  the  development  in  this  country  of  the  most  important 
and  valuable  branch  of  electrical  work,  namely,  the  operation  of 
our  trunk  line  railways  by  electricity.  H.  Ward  Leonard. 

Bron.xvii.i.k,  N.  ^'. 
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Dynamos,  Motors  and  Transformers. 
Speed  Regulations  of  Induction  Motors. — Winter. — An  illustrated 
paper  read  before  the  Vienna  Electrical  Society  on  three-phase 
induction  motors  with  adjustable  speed,  devised  by  Winter  and 
Eichberg.  If  a  direct-current  commutator  winding  is  used  on  the 
rotor,  there  exists  at  fixed  brushes  connected  to  the  coinmutator, 
an  c.m.f.  of  the  frequency  of  the  stator  field,  this  frequency  being 
independent  of  the  speed  of  the  rotor.  This  property  of  the  direct- 
current  winding  in  the  rotor  enables  one,  with  the  aid  of  a  sta- 
tionary transformer,  to  return  the  rotor  energy  to  the  network  and 
thus  make  use  of  it ;  reversely  it  is  possible,  to  change  the  speed 
at  will  by  varying  the  e.iri.f.  at  the  rotor  brushes.  If  the  field  is 
constant,  no  stray  field  being  present,  then  the  e.m.f.  produced  in 
the  rotor  of  an  ordinary  induction  motor,  is  directly  proportional 
to  the  speed  of  the  stator  field  relation  to  the  rotor,  i.  e.,  pro- 
portional to  the  frequency  of  the  rotor  currents.  The  conditions 
of  a  motor  with  a  direct-current  armature  are  similar.  The  e.m.f. 
at  the  fixed  brushes  is  also  directly  proportional  to  the  speed  of  the 
field  relation  to  the  rotor,  but  it  has  a  constant  frequency.  If  the 
rotor  is  held  at  rest,  there  exists  at  the  brushes  an  e.m.f.  equal  to  the 
stator  e.m.f.  When  the  rotor  begins  to  revolve,  the.  e.m.f.  grad- 
ually decreases  and  becomes  zero  at  synchronism ;  with  increasing 
over-synchronism  the  e.m.f.  at  the  brushes  again  increases.  If  a 
certain  e.m.f.  is  impressed  on  the  rotor  through  the  fixed  brushes, 
then  the  rotor  must  revolve  with  a  speed  at  which  a  counter  e.m.f. 
of  equal  value  is  produced  by  slip  in  the  magnetic  field.  The  rotor 
will  maintain  this  speed  as  long  as  the  voltage  at  the 
kept  constant ;  although  the  ohmic 
and  induction  loss  in  the  wind- 
ings produce  variations  from  the 
exact  rule.  The  adjoining  diagram 
shows  a  bipolar  three-phase  stator 
winding  in  the  form  of  a  Gramme 
ring,  and  a  bipolar  rotor  winding 
in  the  form  of  a  direct-current 
armature  with  commutator.  The 
currents  are  supplied  to  the  stator 
through  the  points  /,  //,  ///,  and 
to  the  rotor  through  the  three 
brushes,  B.  If  the  ratio  of  both 
windings  is,  unity,  the  three-phase 
e.m.f.  at  the  brushes  is  the  same  as 
at  the  points  /,  //,  ///.  If  the 
position  of  the  brushes  is  such  that 
the  phases  of  the  rotor  e.m.f.  are 
in  approximate  agreement  with 
those  of  the  stator  e.m.f.,  then  the 
brushes  may  be  connected  to  an  or- 
dinary transformer,  as  shown  in 
the  diagram.  The  primary  of  this  transformer  is  generally  con- 
nected to  the  conductor  leading  to  the  points  /,  //,  ///.  while  the 
secondary  is  connected  with  the  three  brushes,  B.  If  the  e.m.fs  at 
the  brushes,  B,  are  chosen  greater  or  smaller  than  the  e.m.fs  at  /. 
//,  ///,  the  rotor  will  revolve  and  will  assume  such  a  speed  that 
the  e.m.f.  generated  in  it,  is  equal  to  the  applied  e.m.f.  If  the 
above  voltage  is  greater,  the  rotor  revolves  in  the  direction  oppo- 
site to  the  revolving  field;  if  smaller,  in  the  same  direction.  At 
zero  voltage  it  tends  to  reach  synchronism.     With  a  proper  position 
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of  the  brushes  and  gradual  increase  of  voltage,  the  rotor  also  re- 
volves with  a  speed  above  synchronism.  The  speed  regulation  may 
be  obtained  as  well  by  varying  the  stator  voltage  as  by  varying  the 
rotor  voltage,  i.  e.,  in  general  by  varying  the  difference.  In  practice 
it  is  best  to  work  with  small  phase  difference,  i.  c..  with  a  high 
power  factor.  Two  experimental  motors  of  this  type  have  been 
tested  and  have  shown  the  correctness  of  the  theory. — Zeit.  f.  Elec., 
April  12. 

Non-synchronous  Single-phase  Alternating-current  Motors. — Georges 
— An  article  in  which  he  first  refers  to  the  theories  in  which  a  single- 
phase  alternating  field  is  considered  as  the  resultant  of  two  rotating 
fields  of  equal  intensity,  revolving  in  opposite  directions ;  theories  of 
the  induction  motor,  based  on  this  supposition,  are  inexact  and  not 
very  clear.  He  refers  to  another  theory  developed  by  Potier  and  him- 
self, the  fundamental  principle  being  the  assumption  of  a  component 
of  the  magnetism  perpendicular  to  the  main  field  and  proportional  to 
the  speed  of  rotation ;  he  thinks  this  theory  gives  more  exact  results 
for  the  calculations  of  motors.  As  it  has  so  far  been  given  only 
in  an  analytical  form,  he  explains  it  in  the  present  article  by  means 
of  dynamos,  and  assumes  a  bipolar  motor,  but  remarks  that  it  may 
also  be  applied  to  multipolar  machines.  The  main  results  obtained 
by  him  are  as  follows :  The  main  field  generates  a  second  field, 
nearly  perpendicular  to  it  and  proportional  to  the  speed ;  at  syn- 
chronism its  intensity  is  nearly  the  same  as  that  of  the  main  field. 
This  second  field  generates  e.m.fs  which  increase  with  the  square  of 
the  speed  and  tend  to  decrease  the  current  in  both  rotor  and  stator 
and  may,  therefore,  be  considered  as  counter  e.m.fs.  The  torque 
varies  as  the  sine,  with  double  frequency  between  a  greater  positive 
maximum  and  a  smaller  negative  maximum.  The  main  field  gen- 
erates directly  only  a  negative  average  torque,  the  power  of  which 
serves  to  compensate  for  the  losses  involved  in  the  generation  of 
the  second  field.  At  synchronism  this  is  the  only  torque  which 
exists.  The  positive  mean  torque  is  produced  by  the  second  field ; 
to  make  it  a  maximum,  it  is  necessary  that  the  armature  resistance 
should  be  very  small.  A  speed  regulation  within  wide  limits  is 
impossible  by  inserting  resistance  in  the  secondary  circuit.  At  rest 
the  instantaneous  value  of  the  total  torque  is  zero ;  the  mean  total 
torque  passes  through  zero  before  synchronism  is  reached.  If  the 
speed  is  increased  above  synchronism,  both  average  torques  become 
negative;  the  one  corresponds,  as  before,  to  the  compensation  for 
the  losses  involved  in  the  production  of  the  second  field,  the  other 
corresponds  to  pow-er  furnished  to  the  actual  circuit ;  the  motor, 
therefore,  acts  as  a  generator  above  synchronism.. — Elek.  Zeit.,  April  9. 

reference. 
Small  Generators  for  Automobile  Purposes. — In  the  conclusion  of 
the  illustrated  article  on  the  recent  automobile  exhibition  in  London, 
several  types  of  a  small  generator  are  described  and  illustrated, 
which  may  be  used  either  for  charging  batteries  on  a  motor  car, 
giving  a  practically  constant  current  at  variable  speed,  or  for  firing 
the  ignition   directly  without  batteries, — Lond.  Elec..  April   10. 

Lights  and  Lighting. 

Arc  Lamp. — An  illustrated  article  on  the  recently  opened  lighting 
system  of  Hornsey  and  on  the  construction  of  the  arc  lamps  which 
arc  installed  there.  There  are  at  present  50  arc  lamps,  connected  in 
series  of  five  across  from  the  neutral  to  either  one  of  the  outers 
of  the  480-volt,  three-wire  system  of  distributors.     The  lamps  are 
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■of  llif  ".\nKi>lcl  l)iii)(l-l>r:ikr  piilli-rn,"  riilil>rr  pails  liriiiK  u>ctl  (or  llic 
brake  hanil  \>y  an  arraiiKi-iiu-iit  which  K'vt"'  a  >lca(ly  fi-i-il  and  cmn 
pcnsalrs  (or  tin-  wear  o(  the  riibhrr.  The  brake  ilrinii  earrie-.  the 
band,  whuh  is  (nrnislied  witli  ridiber  pads,  one  end  lienig  at- 
tacheil  to  a  pnlley  controlled  by  a  spiral  sprihK  mi  tension,  and  the 
other  eiul  hiMiked  on  to  a  workiiiK  (ranie  controlled  by  the  two 
cures;  the  tension  o(  tiie  spriiiK  takes  up  any  slack  «>(  the  ban<l  as 
well  as  any  slack  that  may  be  cansed  by  the  wear  o(  the  pails;  this 
keeps  the  brake  in  action,  and  inainlaiiis  the  position  o(  the  band 
relatively  to  the  dniin.  ReKiilation  is  etTecled  by  a  pawl  controlled 
by  the  rockiiiK  (raine,  which  ciik-ikcs  a  loothetl  sector  mounted  con- 
centrically i>n  the  pulley  to  which  the  band  is  attached.  When  the 
inechanisni  is  at  the  predetermined  (eedintc  point,  the  |)ulley  comes 
into  action  and  the  .spring  can  no  longer  e.\ert  a  pull  on  the  brake 
band,  feeding,  therefore,  takes  place.  When  compensation  is  neces- 
sary the  pawl  rotates  somewhat  farther  before  .ill  tin-  sl:nk  is  taken 
up:  conseqiiently,  when  the  feeding  point  is  h-.kIu(1.  llie  pulley 
engages  a  different  tooth.  The  regulation  remains  constant  and  in- 
dependent of  wear,  because  the  release  of  the  brake  always  occurs 
when  the  mechanism  takes  up  a  certain  position.  The  suspension 
gear  in  use  and  the  differential  cut-outs  arc  also  described. — Lend. 
I:li-i.  A'rT'..  April  to. 

Power. 

riirce-l'lhis<-  Motors  in  l-nitoiii-s. — Kuok.m.i.. — A  paper  on  the  ap- 
plication of  three-phase  motors  to  the  electrical  driving  of  work- 
shops and  factories,  read  before  the  Society  of  Arts.  A  three-phase 
installation  for  most  classes  of  work  is  preferable  to  a  continuous- 
current  one,  owing  to  its  flexibility,  reliability  and  economy  in  cost 
of  installation  and  maintenance ;  its  ability  to  stand  overloading 
-and  rough  treatment  cannot  be  equalled  by  direct-current  machinery. 
Its  only  disadvantage  is  when  economical  speed  regulation  is  re- 
quired. He  discusses  the  starting  current  of  induction  motors  and 
the  use  of  squirrel-cage  armatures  and  armatures  with  slip-rings. 
Generally  speaking,  economical  speed  variation  is  of  minor  im- 
portance in  workshops  and  factories,  as  the  shafts  are  driven  at 
practically  constant  speed ;  and  in  machine  shops  only  the  cranes 
need  considering  from  a  speed  regulation  point  of  view,  and  the 
difference  in  efficiency  in  this  matter  between  three-phase  and  direct- 
■current  motors  would  be  inappreciable  in  the  consumption  of  coal. 
For  traveling  cranes  the  motor  of  the  cross  traverse  may  be  of  the 
■short-circuited  rotor  type;  for  textile  mill  driving  three-phase  motors 
meet  the  conditions  better  than  direct-current  motors  do;  for  cotton 
and  woolen  mills  the  best  arrangement  is  to  drive  groups  of  machines 
from  one  motor;  for  silk  weaving,  individual  driving  of  the  looms  is 
the  ideal  method.  In  general  he  lays  down  the  following  rules  for 
three-phase  installations.  The  pressure  drop  in  the  generators 
should  not  exceed  i6  to  i8  per  cent,  from  no  load  to  full  load,  at 
constant  speed  and  excitation,  according  to  size,  the  full  load  power 
factor  being  taken  as  80  per  cent. ;  high  engine  speed  is  favorable 
to  good  performance  in  this  respect.  The  power  factor  of  the  motors 
should  be  as  high  as  possible  over  a  wide  range  of  load ;  above  3  hp 
this  should  be  not  less  than  80  per  cent,  from  half  load  up,  and  a 
flat  power  factor  curve  over  the  working  range  should  be  insisted 
on.  The  efficiency  curve  should  be  as  flat  as  possible  over  the  work- 
ing range  of  load.  A  proper  starting  performance  should  be  insisted 
on,  and  short-circuited  rotors  should  be  installed  with  discretion  in 
the  larger  sizes. — Lond.  Elec.  Rev.,  April  10. 

French  Hydraulic  Po'd'cr  Station  Statistics. — Coignet.— A  long 
table  giving  some  statistical  data  on  hydraulic  stations  in  France, 
stating  what  they  are  used  for,  where  they  are  located,  the  height 
of  the  fall  and  the  hydraulic  power  "en  poncelels"  (presumably  in 
Tiorse-power).  There  are  three  aluminum  plants,  power,  16,802; 
5  electrometallurgical  plants,  power  15,166;  2  potassium  chlorate 
plants,  power  6,750;  15  calcium  carbide  plants,  power,  72,063;  i 
■sodium  and  chlorine  plant,  power,  10,125  ;■  21  stations  for  distributing 
electric  power  and  light,  power,  28.067;  22  printing  and  paper  mills, 
pow  er,  9,551 ;  4  textile  mills,  power,  695 ;  I  saw  mill,  power,  60 ;  6 
cement  factories,  power,  1,913;  2  potteries,  power,  151. — L'Ind.  Elec, 
April  10. 

REFERENCES. 

Electric  Capstan. — An  illusffation  with  a  brief  description  of  an 
■electric  capstan  for  drawing  ships  into  the  dock;  it  is  operated  by  a 
jo-hp  motor. — Eng'ing,  April  10. 

Oregon  Pozi'er  Transmission. — A  well-illustrated  descriptive  article 
■on  the  "White  River-The  Dalles"  electric  power  transmission. — 
Jour,  of  Elec.  March. 


Traction. 

Itooslcis  III  an  illiistr.itrd  drMrijilur  arlide  on  the  Soiilli  I.aii 
cashirc  tramways,  the  (ollowing  auxiliary  machines  are  nunlioncd 
which  are  insiallrd  in  the  power  plant  in  connection  with  the  lioosiing 
arrangements  and  (or  ballrry  charging,  these  including  a  |>ositivc 
(eedrr  Itooster  o(  5<)  kw,  two  K-kw  negative  feeder  boosters,  a  "milk- 
ing iHiosler"  for  J40  amp.  anil  a  40-kw  "rev'-rsiblc  booster."  All 
these  machines  arc  driven  by  shunt-wound  motors  operating  at  500 
vollH.  The  reversible  booster  is  of  special  construction  and  is  capable 
of  working  at  .440  amp.  and  \ya  volts  when  the  battery  is  being 
charged,  and  70  volts  and  576  amp.  when  the  battery  is  discharging. 
The  reversible  boosting  process  is  carried  out  automatically  in 
accordance   with   the   re(|iiireinents  of  the  service,   the   arrangement 
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being  shown  in  the  adjoining  diagram.  The  booster  armature  is 
in  scries  with  the  battery  across  the  bus-bars,  and  the  reversal  of 
the  e.m.f.,  together  with  the  regulation  of  the  pressure  to  the  correct 
amount  in  either  direction,  is  effected  by  means  of  a  regulator,  con- 
sisting of  a  regulating  resistance  for  the  shunt  field  of  the  booster, 
in  conjunction  with  ji  reversing  switch,  both  of  which  arc  operated 
by  a  small  auxiliary  electric  motor.  The  motor  runs  continuously 
in  one  direction  and  drives  a  mechanism  which  cuts  out  and  reverses 
or  introduces  resistance  into  the  field  of  the  booster,  the  speed  and 
the  reversing  being  controlled  by  means  of  a  solenoid,  which  is 
governed  by  the  bus-bar  voltage.  Thus,  for  instance,  the  contact 
arm  of  the  shunt  resistance  in  the  booster  field  circuit  moves  in  one 
direction  and  introduces  resistance  into  the  booster  field  circuit, 
then  at  a  certain  point  in  its  travel  it  reverses  the  connections  on  the 
booster  field,  and  cuts  out  resistance  as  required,  in  order  to  keep 
the  bus-bar  voltage  constant.  This  varies  the  stre'.gtn  ot  the 
booster  field  in  either  direction,  and  assists  or  opposes  the  battery 
current,  in  accordance  with  the  requirements  of  the  external  load. 
The  rate  at  which  this  arm  travels  over  the  contacts  is  extremely 
rapid,  the  time  taken  to  move  completely  around  the  dial,  i.  e.,  from 
the  maximum  charge  in  the  battery  to  the  maximum  discharge, 
being  something  like  15  to  20  seconds.  The  particular  direction  of 
rotation  of  this  arm  is  governed  by  the  solenoid  through  a  simple 
trip  mechanism. — Lond.  Elec,  April  10. 

Electrical  Traction  in  Steam  Railways. — Adams. — An  article  in 
which  the  author  says  that  the  difference  between  supply  to  distrib- 
uted loads  (as  on  tramways)  and  to  concentrated  loads  (as  on  rail- 
ways) is  the  main  barrier  to  electric  traction  on  steam  railways. 
In  a  system  of  high  voltage  transmission  and  converter  sub-station 
the  cost  of  the  converter  sub-stations  become  prohibitive.  He  cites 
several  European  three-phase  traction  systems  and  one  in  Michigan, 
where  the  cars  take  high  tension  single-phase  from  the  trolley  wires 
and  transform  to  low  pressure  for  the  motors.  He  concludes  that 
whether  the  advantages  of  electric  traction  warrant  a  change  from 
steam  to  electric  traction,  it  seems  certain  that  electric  traction  can 
displace  steam  locomotives  for  thorough  traffic  only  if  each  train 
carries  its  own  sub-station. — Cassie/s  Mag.,  April. 

Interurban  Electric  Rail'ways. — Gonzenbach. — The  conclusion  of 
his  serial  on  engineering  preliminaries  for  an  interurban  railway. 
He  deals  first  with  accessories,  including  telephones,  block-signal 
system,  passenger  stations  and  provisions  for  flag  stops.  The  tele- 
phone has  come  to  be  accepted  very  generally  for  train  dispatching 
and  is  pronounced  superior  to  the  telegraph  for  this  purpose.  It  is 
pointed  out  that  an  automatic  block-signal  system  is  essential  for 
the  safe  operation  of  a  road  of  this  character,  and  it  is  contended 
that   there  is  now  no  justification   for   failing  to  employ  apparatus 
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of  this  description.  An  outline  of  a  station  platform  suitable  for 
a  flag  stop  is  illustrated.  Special  provisions  for  lighting  waiting 
stations,  highway  crossings,  switches,  etc.,  are  recommended,  and  it 
is  suggested  that  a  single  galvanized  wire  which  runs  the  entire 
length  of  the  road  be  employed  with  the  lights  attached  to  this  in 
■series  of  five ;  these  circuits  could  be  turned  on  and  off  from  the 
sub-stations.  Where  it  is  proposed  to  supply  lighting  and  power, 
it  is  recommended  that  instead  of  purchasing  outright  the  existing 
plant  and  using  its  system,  as  has  frequently  been  done,  an  entirely 
new  layout  be  provided,  to  consist  of  an  alternating-current  series 
arc  light  system,  four-wire  secondary  system,  in  the  business  streets 
of  small  towns  and  groups  of  houses  fed  from  one  transformer  in 
residence  lighting.  Considerable  revenue  may  be  derived  from  this 
•service,  while  the  additional  investment  in  operating  cost  would  be 
•comparatively  light.  An  estimate  of  the  cost  of  building  a  road 
according  to  the  plan  here  outlined  is  presented  in  detail,  but  no 
allowance  is  made  for  right  of  way,  franchises  and  local  expenses, 
as  these  are  all  determined  largely  by  the  locality.  The  operating 
•expenses  average  55  per  cent,  of  the  gross  receipts.  A  summary  oi 
the  recommendations  made  and  a  comparison  of  some  recently  estab- 
lished properties  shows  that  less  money  should  be  invested  in  elec- 
trical equipment,  power  houses,  transmission  line,  sub-stations,  track 
rails  and  third  rails,  while  more  should  be  invested  in  track  ballast, 
car  bodies,  trucks,  block-signal  system  and  waiting  stations.  Atten- 
tion is  further  called  to  the  lighting  and  power  supply  business  as 
a  means  of  utilizing  the  by-products  of  electric  railway  power  sta- 
tions, after  the  manner  of  the  gas  companies. — St.  R'y  Jour.,  April  4. 

INSTALLATIONS,   SYSTEMS  AND   APPLIANCES. 

Alternating  and  Direct-current  Systems. — C.  F.  Scott. — A  general 
•discussion  of  the  general  problem  of  alternating  current  versus  a 
combined  alternating  and  direct-current  system.  Pure  direct  current 
■cannot  be  used  in  many  cases ;  alternating  current  must  be  used 
.and  the  question  is  whether  in  those  cases  in  which  the  conversion 
from  alternating  into  direct  current  is  commercially  practicable,  it 
is  necessary  or  desirable.  All  of  the  important  classes  of  service  for 
which  current  from  a  central  station  is  used  may  be  undertaken  in 
general  equally  well  by  direct  or  by  alternating  current ;  the  only 
exception  is  that  of  variable-speed  motors,  in  which  case  direct 
•current  is  preferable.  In  the  apparatus  used  in  the  stations,  the 
principal  difference  lies  in  the  expensive  converter  sub-stations  re- 
■quired  in  a  combined  direct  and  alternating-current  plants.  This 
conversion  also  increases  the  liability  to  accident  and  interruptions. 
While  the  storage  battery  is  often  quoted  as  an  element  in  favor  of 
direct  current,  the  author  suggests  that  in  an  alternating  current  a 
rotary  converter  may  be  employed  for  charging  the  storage  battery, 
and  in  turn  the  battery  can  supply  current  through  the  converter  to 
the  alternating-current  circuits.  Concerning  the  practical  problem 
as  to  which  system  should  be  employed  in  any  and  every  case,  he 
remarks  that  there  is  no  ideal  system  and  no  panacea  which  can  be 
universally  applied,  as  existing  local  requirements  must  be  taken 
into  account. — Cassicr's  Mag.,  April. 

High-Tension  Szvitching. — An  illustrated  description  of  the  sub- 
station of  the  Butte  Lighting  &  Power  Company,  at  Butte,  Mont., 
where  power  is  received  from  the  transmission  line  of  the  Madison 
River  Power  Company,  a  building  of  50  by  100  feet  in  size,  being 
exclusively  devoted  to  the  purpose  of  high-tension  switching,  fusing 
and  transforming.  The  receiving  end  of  the  system  in  Butte  is  laid 
out  for  the  handling  of  80,000  volts,  and  for  a  few  hours  the  trans- 
mission has  been  operated  very  satisfactorily ;  but  as  the  load  has  not 
yet  been  sufficient  to  warrant  extensive  experimenting  at  such  a 
high  pressure,  40.000  volts  have  been  used  up  to  the  present.  The 
transformers  in  the  Butte  sub-station  are  described  in  detail.  The 
same  issue  contains  an  extended  and  well-illustrated  description  of 
the  Butte  County  gas  and  electric  systems. — Jour,  of  Elec.,  March. 

High-Tcnsion  FhJ(7.— Garrard.— An  illustrated  article  in  which 
he  describes  an  oil  fuse  for  11.000  volts  and  1,500  kw.  The  fuse  pot 
is  18^  in.  high  and  consists  of  a  porcelain  vessel  divided  down  -the 
middle  by  a  partition  :  over  this  division  hangs  a  porcelain  saddle, 
with  projecting  cross-pieces,  which  divide  the  whole  pot  up  into  eight 
compartments ;  there  is  no  lid,  the  pot  being  open  to  the  air.  The 
current  is  led  in  and  out  by  two  contacts,  which  are  near  the  bottom, 
and  make  metallic  connection  on  each  side  to  a  spindle,  on  which  are 
four  drums  wound  up  by  steel  spiral  springs  fixed  inside  them. 
The  flexibles  which  reach  through  the  oil  to  the  top  of  the  middle 
partitions  are  fixed  to  the  outside  of  these  drums  and  when  pulled 


to  the  top,  wind  up  the  springs.  The  copper  fuse  wires,  which  are 
about  I  in.  long,  are  soldered  to  the  ends  of  these  flexibles ;  when  these 
fuse  wires  melt,  the  flexibles  are  drawn  down  sharply  into  the  oil 
by  the  springs  inside  the  drums  and  the  arc  is  extinguished  on  the 
top  of  the  oil.  The  effect  of  the  arrangement  is  that  there  are  four 
fuses  in  parallel.  Some  tests  with  this  type  of  fuse  are  noticed  and 
it  is  claimed  to  be  absolutely  reliable.— I^nd.  Elec.  Rev.,  April  10. 

REFERENCES. 

Electric  Legislation  in  India. — An  article  giving  the  most  important 
portions  of  the  "Indian  Electricity  Act"  which  was  recently  passed.  It 
is  well  spoken  of  editorially;  the  privileges  and  rights  of  the  public 
appear  to  be  fully  safeguarded,  while  at  the  same  time  a  number  of 
ihc  irritating  and  hampering  restrictions  in  force  in  England  have 
been  abandoned.  The  act  deals  with  the  procedure  in  the  case  of 
undertakings  supplying  electrical  energy  for  traction  or  to  the  public, 
w  ith  factory  installations,  etc. ;  rules,  penalties,  and  so  forth,  are 
provided  for  the  different  cases. — Lond.  Elec,  April  10. 

Electro-Physics  and  Magnetism. 

Neiv  Form  of  Radiation.— Blondlot. — A  French  Academy  paper  on 
experiments  in  which  he  discovered  a  new  form  of  radiation  by  the 
action  of  which  this  radiation  produced  an  electric  spark.  The  rays 
are  emitted  by  Rontgen  ray  tubes,  but  have  properties  different  from 
those  of  other  known  types  of  radiation  ;  while  they  are  similar  to 
infra-red  rays  by  their  invisibility  and  their  general  optical  character, 
they  penetrate  aluminum,  black  paper  and  wood  like  Rontgen  rays. 
They  are  polarized  and  refracted,  but  have  no  photographic  action. — 
Comptes  Rendus,  March  23. 

Emanation  from  Phosphorus. — Schmidt. — A  paper  in  which  he 
maintains  that  while  air  in  which  phosphorus  evaporates,  acquires 
electric  conductivity,  this  is  not  due  to  an  emanation  of  ions,  but 
simply  to  the  fact  that  the  phosphorus  fog  contains  a  great  number 
of  oxidation  products  having  a  high  conductivity.  A  charge  is  im- 
parted to  these  particles  by  contact  with  one  of  the  condenser  plates, 
which  provide  the  electric  field.— /4«)i.  d.  Phys.,  No.  4;  abstracted  in 
Lond.  Elec,  April  10. 

Theory  of  Magnetism. — Zach arias. — An  article  in  which  he  puts 
forward  an  ether  theory  of  magnetism.  He  does  not  like  the  idea 
that  a  live  solenoid  produces  a  magnetizing  force,  parallel  to  its 
axis,  which  polarizes  the  particles  of  iron  in  its  core ;  his  view  is  that 
the  current  in  the  solenoid  create  a  reduction  of  ether  pressure  in 
the  core,  and  that  magnetic  force  is  entirely  an  electric  pressure  phe- 
nomenon. There  is  no  such  thing  as  magnetic  attraction  ;  an  arma- 
ture is  forced  against  the  poles  of  its  magnet  by  the  pressure  of  the 
ether  on  its  particles. — Verh.  Verein  f.  Eisen.bahnk,  Berlin;  noticed 
in  Lond.  Elec  Rev.,  April  10. 

Electro-chemistry  and  Batteries. 

Electrolysis  of  Alkali  Chloride  Solutions. — Foerster  and  Muller. 
— A  long  account  of  a  very  extended  experimental  investigation.  He 
sums  up  the  theoretical  results  concerning  the  process  at  the  anode 
as  follows.  In  the  electrolysis  of  aqueous  solutions  containing  chlor- 
ine ions  at  the  anode,  two  negative  chlorine  ions  discharge  to  form 
a  chlorine  molecule.  Besides  this,  there  are  formed  at  the  anode 
hypochlorous  acid  and  hypochlorite,  either  by  a  primary  electro- 
chemical reaction  or  by  a  secondary  chemical  reaction.  For  more 
alkaline  or  for  more  dilute  chloride  solutions,  the  formation  of  hypo- 
chlorites increases.  Besides  this  electrochemical  anodic  process, 
there  is  also  a  formation  of  hypochlorite  in  the  electrolyte  itself  by 
a  reaction  of  the  alkalies  present  there  with  the  chlorine  gas  formed 
at  the  anode ;  but  only  that  hypochlorite  which  when  formed  in  this 
way  is  at  some  distance  from  the  anode,  has  a  chance  to  remain  in 
the  electrolyte.  Chlorate  is  formed  either  by  an  electrochemical 
anodic  process  or  by  a  chemical  process  in  the  electrolyte.  The  anodic 
electrochemical  formation  of  chlorate  is  always  accompanied  by 
the  development  of  oxygen  gas.  The  anodic  electrolytic  generation 
of  chlorate  requires  the  presence  of  hypochlorite,  which  may  either 
have  been  formed  directly  by  electrochemical  action  at  the  anode, 
or  may  have  been  formed  chemically  in  the  inside  of  the  electrolyte ; 
in  the  latter  case  it  takes  some  time  before  the  hypochlorite  reaches 
the  anode  and  before  the  formation  of  chlorate  is  started.  In  strong 
alkaline  or  neutral  and  in  very  dilute  acid  chloride  solutions,  anodic 
development  of  oxygen  may  be  due  not  only  to  the  reaction  just 
noticed,  but  also  to  the  discharge  of  negative  hydroxyl  ions.  The 
secondary  chemical   development  of  the  chlorate  in   the  interior  of 
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the  clcctnilyte  t;ikr'i  place  willuiiit  ili-viloiimt-nl  nf  oxygen  It 
»>cciir>  ti>  ii  conniilcrablc  tlrBrcc,  if  in  a  larsc  part  o(  the  ck-ctrolylc 
(nv  lij-piK-lilorous  aiiil  can  exist  loKcthcr  willi  liypiulilurilc ;  i.  c, 
if  the  chloride  solution  is  slightly  ncid-/<i/  f.  l-.lt\lroihemu-.  Feb- 
ruary -■(>  and  March  5 

AlumiHum.  J.  H.  C.  Kkksiiaw.— A  second  article  on  the  present 
position  of  the  aluniinuni  indu>lry.  lie  gives  a  few  data  on  com- 
panies which  have  introduced  aluminum  as  a  suhslilute  for  copper  for 
ovcrhea<l  electric  conductors.  In  motor  car  construction  work,  the 
alloys  of  aluminum  appear  to  have  a  promisinn  future,  and  the  man- 
ufacture of  these  alloys  may  Income  a  nourishing  sub-hranch  of  the 
aluniinuni  industry;  "builders  of  automobiles  will,  however,  have 
to  recogni/e  that  aluniinuni  and  its  alloys  arc  not  absolutely  noii 
corrosive  under  all  weather  conditions;  and  they  will  be  well  advised 
if  they  cover  all  exposed  surfaces  with  some  protccli\e  varnish." 
The  use  of  aluniinuni  plates  as  a  substitute  for  zinc,  or  in  place  of 
stone  for  lithographic  work,  is  rapidly  extending.  For  general  foun- 
dry work,  as  an  addition  to  iron  and  steel  at  the  moment  of  cast- 
ing, aluminum  continues  to  be  largely  used.  The  (Joldschmidt 
process  for  the  produciioin  of  high  temperatures  by  the  use  of  a 
mixiture  of  powdered  aluminum  and  iron  oxide  appears  to  be  widely 
used.  Aluminum  is  also  largely  used  for  manufacturing  ornamental 
articles,  combs,  etc.,  and  is  increasingly  employed  by  opticians  in  the 
form  of  the  aluminum-magnetism  alloy  "magnalium,"  which  has  a 
specific  gravity  of  2.52,  is  harder  than  pure  aluminum  and  more 
suited  for  milling  and  screw-cutting  purposes. — Lond.  liUw  Rev., 
.\pril   10. 

Units,  Measurements  and  Instruments. 

Standard  of  Light. — Petavel. — An  illustrated  article  giving  an  ac- 
count of  a  preliminary  study  for  a  new  standard  of  light.  There 
are  three  distinct  types  of  standards;  the  first  is  the  "absolute"  one, 
the  second  a  secondary  standard  carefully  compared  with  the  abso- 
lute one  and  preserved  in  a  few  of. the  principal  laboratories  through- 
out the  world,  and  the  third  a  commercial  one,  the  accuracy  of 
which  will  depend  on  the  requirements ;  it  will  correspond,  as  the  case 
may  be,  to  the  commercial  scale.  He  claims  that  the  problem  of  the 
first  and  third  types  of  standards  has  been  successfully  solved.  An 
absolute  standard  must  be  both  constant  and  reproducible,  and  that 
is  the  case  with  the  Violle  standard.  The  commercial  standards 
are  very  numerous  and  each  has  its  distinctive  qualities  or  defects: 
the  "British  candle"  is  the  simplest  and  least  accurate  of  them  all; 
the  "carcel"  is  free  from  flickering,  unavoidable  with  an  open  flame, 
but  is  subject  to  considerable  long  period  variations;  the  "Hefner" 
(or  amyl  acetate  lamp)  is  convenient,  portable  and  reasonably  accu- 
rate, but  very  sensitive  to  atmospheric  conditions,  liable  to  flicker 
and  gives  too  ruddy  a  light ;  the  "Harcourt  pentane  standard,"  in  its 
latest  form,  seems  to  combine  the  advantages  of  several  of  the 
previous  lights.  In  his  opinion  several  of  these  lights  have  con- 
siderable value  as  commercial  standards.  He  then  discusses  the 
second  type  of  standard  and  points  out  that  "if  we  have  a  weight, 
a  rule  or  a  tape-measure,  the  accuracy  of  which  we  have  reason  to 
doubt,  we  do  not  go  to  the  trouble  and  expense  of  sending  them  to 
the  Bureau  International  des  Poids  et  Messures ;  there  are  many 
laboratories  in  which  a  reasonably  accurate  comparison  may  be 
made."  In  the  case  of  a  standard  of  light  the  same  facilities  do  not 
exist.  The  unit  required  for  calibrating  the  commercial  standard 
need  not  be  reproducible,  its  one  essential  quantity  is  constancy.  An 
electric  lamp,  the  current  through  which  is  regulated  by  means  of  a 
potentiometer,  will,  during  any  one  hour,  show^  practically  no  varia- 
tion, but  in  the  course  of  days  the  light  will  steadily  diminish.  .\ 
Hefner  lamp  will  vary  slightly  from  minute  to  minute  and  from 
day  to  day;  but,  notwithstanding  this,  it  will  keep  for  years  within 
a  few  per  cent,  of  the  mean  value.  For  a  satisfactory  secondary 
standard  both  defects  must  be  avoided  and  both  qualities  secured. 
Standards  made  incandescent  by  the  passing  of  the  electric  current 
seem  to  promise  the  most  satisfactory  results,  and  the  choice  of  the 
material  seems  to  be  limited  almost  exclusively  to  platinum,  rhodium 
and  iridium.  The  only  satisfactory  measurement  of  the  temperature 
seems  to  be  by  the  relative  intensity  of  the  radiation  of  two  different 
wave  lengths;  for  a  metallic  radiation  as  well  as  for  a  black  body, 
the  wave  length  at  which  the  maximum  radiation  occurs  is  in  inverse 
proportion  to  the  absolute  temperature;  if.  therefore,  two  wave 
lengths  are  selected,  one  in  the  infra  red,  the  other  in  the  visible 
spectrum,  if  in  each  case  the  energy  of  the  radiation  is  measured 
in  percentage  of  the  total,  it  will  be  found  that  as  the  temperature 


rises,  the  former  (piaiilily  decreases  and  the  latter  increases.  At 
one  Kivrn  triiiperaliire  only  will  the  two  (|uantilies  be  equal.  For 
analyzing  llir  radiation  it  in  best  to  make  use  of  the  thermal  absorp- 
tion of  various  b<idies.  Water  and  glass  arc  practically  opacpie 
to  radiation  of  a  wave  length  longer  than  j/<;  on  the  other  han<l. 
black  fluorspar  is  entirely  opacjiic  to  the  visible  spectrum.  If  two 
ihermopiles,  one  measuring  Ihc  radiation  through  glass,  the  other 
through  black  tluorspar,  are  connerled  in  oi)position,  there  will 
be  a  critical  temperature  al  which  (he  resulting  galvanometer  de 
lleclion  will  be  zero.  The  .•icliial  lem|ieralure  at  which  this  occurs 
will  depend  on  the  rel;ilive  thicknesses  of  the  plates  and  on  the  rela- 
tive distances  of  the  thermopiles,  but  for  a  given  disposition  of  the- 
.ipp.iraluv  it  will  always  be  the  same.     The  arljoiniiig  diagram  shows 
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the  arrangement,  B  being  a  battery,  V  a  variable  resistance,  K  a 
radiating  platinum  strip  in  a  w^ater-cooled  enclosure,  G  a  galvan- 
ometer, IV  water-cooled  diaphragms,  Ti  and  'A  absorbing  media, 
I\  and  1\  thermopiles,  A  a  photometer  head,  L  a  lamp,  D  D\  and  Dz 
diaphragms.  The  author  finally  makes  some  critical  remarks  011 
Fleming's  proposal  of  an  incandescent  lamp  standard. — I»nd.  Elec, 
.'\pril  10. 

Telegraphy,  Telephony  and  Signais. 

REFEREiNCi;. 

Telegraphy  and  Telephony. — The  first  part  of  a  summary  of  prog- 
ress and  improvements  made  in  telegraphy  and  telephony  during  the 
last  three  months  of  1902. — Elek.  Am.,  March  I. 

Miscellaneous. 

British  Electrical  Engineers  in  Italy. — The  first  [lart  of  an  account 
of  the  present  trip  of  the  (Brit.)  Institution  of  Elec.  Eng.  to  Italy, 
120  members  are  taking  part  in  the  visit.  The  journey  was  over 
Lucerne,  the  St.  Gotthard  Tunnel  and  Lugano,  to  Como.  The 
first  engineering  visit  was  made  to  the  Valtellini  Railway,  which  as- 
repeatedly  noticed  in  the  Digest,  is  an  electric  line  with  3,C)00-voIt, 
three-phase  motors  on  the  trains,  the  transmission  being  made  at 
20,000  volts  to  transformer  sub-stations.  There  are  four  motors  or^ 
each  car,  the  cascade  connection  being  used  for  speed  regulations ; 
all  the  switching  gear  is  operated  by  compressed  air ;  the  systent 
appears  to  be  very  satisfactory.  It  is  stated  that  the  visitors  were 
especially  interested  in  the  lightning  arresters  on  the  extra  high- 
pressure  lines,  consisting  of  three  jets  of  water  from  earthed  nozzles 
projected  upw-ards  into  umbrella-shaped  basins  connected  with  the 
transmission  line.  These  put  a  permanent  earth  on  the  line,  but 
owing  to  the  high  resistance  of  the  jets,  which  are  Y2  in.  in  diameter 
and  about  10  in.  long,  only  about  3  kw  is  lost  in  this  way,  while 
the  protection  against  lightning  is  perfect. — Lond.  Elec.  Rev., 
-April  10. 

Russia. — Heexax. — An  illustrated  article  on  electrical  develop- 
ments in  Russia.  Recently  electrical  schools  have  been  opened  there, 
but  there  are  only  two  factories  turning  out  dynamos  and  lamps, 
and  in  consequence  the  importation  is  large,  chiefly  from  Germany 
and  Switzerland;  next  comes  Great  Britain  and  then  follow  the 
United  States,  France  and  Belgium.  In  St.  Petersburg  and  Moscow 
the  use  of  electric  lighting  is  recent,  but  has  increased  enormously. 
The  progress  of  the  electrochemical  and  electrometallurgical  indus- 
tries is  interwoven  with  the  utilization  of  hydraulic  power  for  current 
generation.  There  are  several  electrolytic  copper  refineries,  a  cal- 
cium carbide  plant,  and  a  large  caustic  soda  plant ;  electric  welding 
is  in  use  in  a  number  of  works.  Cables  and  storage  batteries  are 
made   in   some   Russian   factories,  but  no   instruments  whatever  or 
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incandcsceiu  lamps.  The  only  electrical  industry  fully  supplied 
by  home  manufacturers  is  telegraphy.  "It  will  recjuire  more  than  a 
casual  visit  to  Russia  on  the  part  of  business  men  if  they  are  to  win 
a  proper  share  of  the  future  business  to  be  done  in  electrical  ai)- 
pliances." — Cassier's  Mag.,  April. 

REFERENCES. 

Standardization. — An  editorial  stating  that  the  British  Govern- 
ment has  granted  $15,000  to  the  Engineering  Standards  Committee. 
This  committee  is  supported  by  the  (Brit.)  Institutions  of  Civil, 
Electrical  and  Mechanical  Engineers,  the  Naval  Architects  and 
the  Iron  and  Steel  Institute.  It  is  pointed  out  that  for  electrical 
engineers,  standardization  of  electric  railway  work  would  be  most 
important,  but  that  it  will  be  necessary  to  proceed  with  great  caution 
and  deliberation  in  this  part  of  the  work. — Lond.  Elec,  April  10. 

Glass. — BoiSTEL. — A  long  article  on  the  mechanical  and  especially 
the  electrical  properties  of  glass  as  used  in  electrical  engineering. — 
L'Ind.  Elec,  March  25. 


New  Books. 


Reference  Library  of  Modern  Engineering  Practice:  Steam,  Elec- 
tricity, Mechanics.     Illustrating  and  Explaining  the   Theory, 
Design,  Construction  and  Operation  of  all  kinds  of  Machinery. 
By  Frank  W.  Gunsaulus,  President  Armour  Institute  of  Tech- 
nology,  and  25   Collaborators.     Chicago :   American   School   of 
Correspondence  at  Armour  Institute  of  Technology.     Ten  vol. 
umes.     About  4,000  pages  and  2,000  illustrations.     Price,  $40. 
This  is  a  work  of  considerable  magnitude  and  not  of  a  kind  to  be 
dismissed  with  a  perfunctory  review.     We  must  state  at  the  outset, 
however,   that   although  it  contains   much  matter  that  is  admirable 
in  quality,  there  are  some  features  that  we  cannot  even  force  into 
this  category.     To  begin  with,  the  mechanical  makeup  does  not  al- 
together fulfill  the  promise  of  the  external  appearance.    The  binding 
is  in  handsome  red  half  morocco,  which,  unless  it  be  considered  too 
delicate  for  a  book  that  is  to  be  handled  a  great  deal,  is  certainly 
all  that  could  reasonably  be  asked.    On  opening  a  volume,  however, 
we  find  that  the  paper  is  not  of  a  quality  that  commends  itself  to 
our  judgment.     The  typography  is  clear  and  legible,  and  on  better 
paper  would  have  been  handsome.    The  cuts  in  many  cases  are  good 
ones,  but  they  do  not  stand  the  ordeal  as  well  as  the  letter  press  and 
for  the  greater  part  do  not  show  up  as  well  as  could  be  desired.    In 
some  cases  they  are  decidedly  poor,  both  in  imprint  and  in  design. 
The  half-tones  are  mostly  well  chosen  as  to  subject  matter,  and  are 
apparently  very  good  cuts,  but  the  imprint  on  this  paper  is  far  from 
satisfactory.    Indeed,  it  seems  to  us  a  triumph  in  press  work  that  they 
are  legible  at  all.    The  polychrome  half-tones  are  printed  on  a  differ- 
ent paper,  better  adapted  to  that  kind  of  work,  and   are  excellent 
examples  of  their  kind. 

The  subject  matter  of  this  work  embraces  the  greater  part  of 
electrical  and  steam  engineering,  so  it  cannot  be  expected  that  the 
articles  will  be  exhaustive,  particularly  in  the  case  of  the  less  im- 
portant ones.  In  an  encyclopa.'dic  work  there  is  a  great  opportunity 
for  the  exercise  of  editorial  judgment  in  the  allotment  of  space 
to  different  subjects ;  in  fact  this  is  one  of  the  most  important  editorial 
functions.  In  the  jircsent  work  this  appears  to  have  been  done  in  a 
satisfactory  manner.  Of  course,  there  will  always  be  some  who 
will  wish  that  more  had  been  said  about  one  subject  even  at  the 
expense  of  other  subjects,  but  on  the  whole  the  division  of  space 
will  probably  be  satisfactory  to  the  class  of  readers  for  whom  the 
book  was  written.  Take,  for  example,  the  article  on  metallurgy. 
It  is  obviously  impossible  that  this  article  should  be  exhaustive,  or 
even  that  it  should  discuss  the  metallurgy  of  all  the  commercial 
metals,  so  the  greater  part  of  the  space  is  very  properly  devoted 
to  iron  and  steel ;  the  Bessemer  and  open-hearth  processes,  w  hich 
are  by  far  of  the  greatest  engineering  and  commercial  importance 
to-day,  are  described  in  a  very  creditable  manner  and  the  less  im- 
portant processes  are  more  briefly  treated. 

The  formulation  of  good  definitions,  next  to  the  construction  of 
sound  theories,  requires  the  highest  grade  of  mental  eflfort  that  the 
scientific  writer  is  called  upon  to  make.  This  book  is  weak  in  defini- 
tions. To  be  perfectly  fair,  we  will  state  that  most  text-books  are 
also;  some  writers  who  have  international  recognition  as  authorities 
cannot,  or  at  all  events  do  not,  formulate  good  sound  definitions. 
On  the  other  hand,  we  have  seen  school  books,  such  as  arithmetics 


and  elementary  algebras,  written  half  a  century  ago,  in  which  the 
definitions  were  models  of  scientific  accuracy.  It  surely  is  not  hyper- 
criticism  to  apply  the  principle  that  a  definition  that  will  not  bear 
analysis  is  useless.  The  opening  statement  of  Volume  VII,  under  the 
heading,  "Elements  of  Electricity,"  is  as  follows:  "Electricity  is  an 
invisible  agent  which  manifests  itself  in  various  ways.  The  precise 
nature  of  electricity  is  not  known,  but  the  effects  produced  by  it,  the 
methods  of  controlling  it,  and  the  laws  governing  its  action  are 
becoming  well  known."  It  has  been  for  many  years  with  many  per- 
sons a  favorite  catch  phrase,  that  we  do  not  know  what  electricity 
is,  or  that  we  do  not  know  the  exact  nature  of  electricity.  Granted, 
but  in  the  same  sense  that  we  do  not  know  what  electricity  is,  we  do 
not  know  what  anything  else  is.  For  example,  what  do  we  know 
about  the  ultimate  nature  of  matter?  More  than  two  thousand  years 
ago  some  of  the  Greek  philosophers  assumed  the  existence  of  atoms, 
and  the  atomic  hypothesis  in  one  form  or  other  has  continued  to 
the  present  time.  With  the  ancients  the  atom  was  what  its  name 
signifies,  indivisible.  With  Boscovich  it  was  not  only  invisible  in 
fact,  but  also  in  concept — a  mere  center  of  force,  a  mathematical 
point.  Then  Lord  Kelvin  made  the  atom  a  minute  vortex  in  a 
frictionless  fluid,  and  now  J.  J.  Thomson  tells  us  that  the  smallest 
atom  is  not  only  divisible,  but  actually  is  divided,  being  composed 
of  a  large  number  of  still  smaller  bodies.  No  one  of  these  hypotheses 
is  more  than  an  hypothesis,  or  rests  on  direct  experimental  evidence 
of  a  convincing  character.  We  then  know  as  much  of  the  ultimate 
nature  of  electricity  as  of  matter,  and  matter  is  certainh  «i  •.-;.  '-<:ad 
of  the  category  of  familiar  things.  Take  next  the  attraction  of 
gravitation.  A  little  investigation  will  show  a  similar  state  of  knowl- 
edge in  this  case  also.  A  number  of  conflicting  speculations,  but 
nothing  proved.  In  this  clause  of  the  definition,  therefore,  ther^ 
is  nothing  characteristic  of  electricity,  and  so  far  the  definition  is 
useless. 

The  ne.xt  clause  of  the  definition  states  that  the  effects,  etc.,  are 
becoming  well  known.  Maxwell,  in  the  preface  to  his  treatise  written 
thirty  years  ago,  says:  "The  internal  relations  of  the  different 
branches  of  the  science  which  we  have  to  study  are  more  numerous 
and  complex  than  those  of  any  other  science  hitherto  developed." 
"The  mathematical  laws  of  the  different  classes  of  phenomena  have 
been  to  a  great  extent  satisfactorily  made  out."  This  is  certainly 
all  that  could  have  been  said  of  any  science  at  the  time.  It  is.  of 
course,  true  that  we  are  learning  a  great  deal  about  electricity,  just 
as  we  are  about  other  sciences,  but  the  implication  that  we  are 
only  just  beginning  to  learn  is  entirely  wrong.  Students  of  Maxwell 
find  many  of  the  alleged  new  discoveries  recorded  in  that  remarkable 
work.  The  second  sentence  of  the  definition  quoted  is,  therefore, 
reduced  to  a  mere  platitude.  The  first  sentence,  stating  "Electricity 
is  an  invisible  agent,"  although  perhaps  unassailable  as  a  statement, 
conveys  very  little  information. 

The  second  paragraph  begins :  "Electricity  may  be  considered 
under  three  heads:  First,  magnetism;  second,  static  electricity; 
third,  dynamic  electricity."  This  has  a  delightful  Hibernian  flavor. 
We  have  heard  that  a  mule  makes  a  very  good  horse  when  you  don't 
try  to  yoke  him  up  with  another  ox. 

Under  "Magnetism"  we  read :  "Substances  which  have  the  prop- 
erty of  attracting  pieces  of  iron  are  called  magnets."  This  is  simply 
a  case  of  faulty  diction.  It  should  read  "bodies,"  instead  of  "sub- 
stances."  .\  substance  may  be  magnetic,  but  it  is  not  a  magnet.  A 
definite  portion  of  a  substance,  that  is  a  body,  may  be  a  magnet. 

Turning  to  the  section  on  "Electrical  Measurements,"  we  read, 
"Fundamental  Units.  All  physical  quantities,  such  as  volume,  velocity, 
force,  etc.,  are  derived  from,  and  can  be  expressed  in  terms  of,  the 
three  fundamental  quantities— length,  mass  and  time."  This  defini- 
tion contains  several  misstatements,  although  the  writer  of  the 
definition  may  perhaps  stand  ready  to  defend  it  on  the  ground  that 
he  got  it  from  some  other  book  or  books.  At  all  events  the  errors 
are  very  widely  circulated,  and  it  is,  therefore,  all  the  more  urgent 
that  when  a  new  book  is  published  it  should  not  repeat  them.  The 
units  of  all  other  physical  quantities  may  be,  and  are,  expressed  or 
defined  in  terms  of  the  three  fundamental  units,  length,  mass  and 
time,  but  it  is  absurd  to  speak  of  one  quantity  being  derived  from 
another.  Cubic  feet  cannot  be  manufactured  out  of  linear  feet  by 
any  possible  jugglery.  A  linear  foot  is  no  more  fundamental,  except 
as  a  matter  of  convention,  than  a  square  or  ci-bic  foot.  A  cubic 
foot  does  not  exist  because  a  linear  foot  does,  but  linear,  square 
and  cubic  feet  exist  because  space,  or  extension,  has  three  dimen- 
sions.    If  there  were  anything  in  the  idea  that  length  is  fundamental 
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and  tliiil  iiicM  and  VDlmnc  arc  di-iivcd  iluTi-liuin.  llicn  wr  cmild 
derive  liRiircs  of  fmir  iir  ntorc  diiMcnsii)ns,  and  jian  K*""""'*''y  would 
be  rcali/fd.  The  wliole  llu-ory  of  derived  iMiit>>  reils  on  this  prin- 
ciple We  aNtmne  a  unit  lenKll).  and  then  lake  for  unit  vohinie  a 
cube  whose  lenKth,  lireadlh  and  heiKlil  are  each  one  linear  unit. 
We  do  not  derive  the  vohnne ;  that  is  just  as  finulaniental  as  the 
leuKlh.  Neither  is  any  other  (piantily  "derived"  at  all,  or  an\ 
unit  derived  except  in  the  sense  just  explained. 

The  next  error  is  excusable,  on  the  Kronnd  that  Maxwell  «ays  on 
the  first  page  of  his  first  vohnne.  "It  is  possible  to  define  these  units 
in  terms  of  the  three  fundamental  units  of  leuKth,  time  and  mass." 
This  is  interpreted  by  many  to  mean  that  there  cannot  be  less  than 
three  fimdamental  units,  but  this  is  misinterpretation,  for  on  the 
fourth  pa^e  Maxwell  states  that  in  the  astronomical  system  thu  unit 
mass  is  define»l  in  terms  of  the  units  of  lenRth  and  time.  Moreover, 
in  the  metric  system  the  luiit  of  mass  is  really  a  derived  unit,  al- 
though this  fact  is  usually  ignored.  It  is  the  mass  of  unit  volume 
of  water  at  a  standard  temperature.  Moth  these  systems  reduce  the 
fur.Tdamental  iniits  to  two,  and  as  a  malter  of  iheiiretica!  interest. 
they  may  be  reiluced  to  one. 

The  Ixiok  goes  on  to  say:  "Kach  of  these  iiuantities  is  iiulependcni 
of  the  other,  and  can  only  be  measured  in  terms  of  its  own  units  " 
Wc  have  just  seen  that  all  physical  iiuantities  are  independent,  and 
that  they  can  only  be  measured  in  terms  of  their  own  units,  is 
obvious;  else  why  do  we  have  a  different  unit  for  each  ([uantity? 
Why.  for  example,  do  we  not  measure  e.m.f.  in  centimeters  or  inches? 
On  the  other  hanil.  the  units  of  length,  time  and  mass  may  be  defined 
in  terms  of  other  units.  These  units  liappiii  to  lie  most  convenu-iit 
to  base  a  system  upon ;  that  is  all. 

It  is  hard  enough  to  teach  the  theory  of  units  so  that  it  is  really 
understood  in  any  case,  as  is  evident  from  the  number  of  persons, 
including  college  professors  and  writers  who  have  read  Maxwell 
without  understanding  liim :  but  from  definitions  like  the  foregoing 
the  truth  camiot  be  extracted — it  can  only  be  learned  in  spite  of 
them.  For  example,  toward  the  bottom  of  the  same  page  we  read, 
"the  area  of  a  rectangular  surface  is  obtained  by  multiplying  the 
length  by  the  width.  ...  It  is,  therefore,  evident  that  the  only 
unit  entering  into  the  measurement  of  surface  is  length,  and  that  the 
surface  is  measured  by  the  product  of  two  lengths."  This  is  pos- 
itively vicious.  As  well  say  that  the  only  unit  entering  into  the 
measurement  of  temperature  is  length,  because  in  an  ordinary  ther- 
niometer  the  temperature  is  indicated  by  a  scale  reading.  The  product 
of  the  number  of  linear  units  in  the  length,  by  the  number  of  linear 
units  in  the  width,  equals  the  number  of  superficial  units  in  the  area 
of  a  rectangle.  It  is  only  in  this  sense  that  two  lengths  can  be  mul- 
tiplied at  all.  One  at  least  of  the  two  factors  of  a  product  must  be 
an  abstract  number.  The  product  of  a  length  by  an  abstract  number 
is  a  length,  the  product  of  two  lengths  is  impossible  and  the  product 
of  two  abstract  numbers  is  an  abstract  number.  The  only  unit  en- 
tering into  the  measurement  of  surface  is  the  unit  area.  But  enough 
of  this. 

The  book  is  on  the  whole  better  in  its  treatment  of  practical  sub- 
jects than  in  its  exposition  of  theory.  The  articles  on  pattern  making. 
foundry  practice  and  subjects  of  similar  nature  are  good.  We  note 
a  method,  in  the  article  on  mechanical  drawing,  of  dividing  a  right 
angle  into  six  angles  by  means  of  the  two  ordinary  draughtsman's 
triangles.  The  reviewer  worked  out  this  method  himself  in  his 
callow  days,  but  has  never  before  seen  it  in  print,  and  it  seemed 
like  meeting  an  old  friend  to  encounter  it  here. 


EiNFUHRUNG  IN  DIE  Elektrochemie.  Nach  der  Elektrolytischen 
Dissociations-therie.  By  F.  Gertes.  Halle :  Wilhelm  Knapp 
124  pages,  48  illustrations.  Price,  4  marks. 
This  little  volume  is  intended  to  be  an  introduction  to  electro- 
chemisti^,  written  with  the  purpose  of  serving  as  a  primer,  so  to 
speak,  for  people  w-ho  have  no  acquaintance  with,  and  no  particular 
training  for,  the  subject.  It  is.  therefore,  written  in  a  popular  style, 
and  the  author  devotes  considerable  space  to  the  discussion  of  electric, 
magnetic  and  chemical  principles.  The  treatment  of  the  electro- 
chemical subjects  is  based  altogether  on  the  dissociation  theory, 
because,  in  the  opinion  of  the  author,  this  theory  has  already  caused 
a  great  revolution  in  the  field  of  electrochemistry,  and  quite  cer- 
tainly will  continue  its  influence  into  the  future.  Practical  appli- 
cations of  electrochemistry  which  one  might  expect  to  see  discussed 
in  a  work  of  this  kind  are  only  touched  upon  in  the  most  superficial 


manner  ui  live  pages,  murr  than  ibrrc  of  vshich  are  devoted  to  elec- 
troplating. 

It  i>  a  very  diflicnli  mailer  ti>  write  m  a  popular  manner  on  scien 
tific  Hiibjrrts,  and  reijinres  an  intimate  knowledge  aiul  thorough 
mastery  of  the  subject.  How  it  can  be  done  successfully  has  been 
shown  by  men  like  b'araday,  Ilelmholt/  and  olhers  prominent  in 
I  be  lield  of  science.  The  anlhor  of  the  present  volume  falls  far 
short  iif  Ihe  slandanl  set  by  these  men.  He  has  failed  to  reach  an 
mlimate  knowledge  of  the  subject  and  theref(»re  the  book  abounds 
in  inexact  <lelimlions  and  inaccurate  statements,  h'or  example,  on 
page  j8  it  is  said:  "There  are  a  few  chemical  elements,  the  atomic 
complexes  (molecules)  of  which  consist  only  of  one  atom,  and 
hydrogen  (  ?)  belongs  to  them."  Again,  on  page  72:  "If  wc  bring 
silver  (Ag)  into  nitric  acid  (UNO.),  one  atom  of  silver  cond)incs 
with  the  nitrogen  (  ?)  of  the  latter,  whereby  the  hydrogen  is  set 
free  and  escapes."  On  page  73  we  find  the  following  statements: 
"Potassium  (K)  aiul  sodium  (Na)  are  strong  bases"  (?).  "If  one 
replaces  the  hydroxyl  in  the  base  NaOH  (caustic  soda)  by  an  acid 
residue,  as  SOi,  there  is  formed  the  compound  NaSO.  (?),  sodium 
sulphate  or  (ilauber's  salt."  Instances  like  these  might  be  multiplied. 
The  writing  of  text-books  in  such  a  manner  cannot  be  too  strongly 
lUprecated.  especially  when  they  are  intended,  as  in  the  present  in- 
stance, for  the  use  of  beginners. 


Ivi.EKTKOMEc  HANis<  HK  KoNSTKU  KTioNEN.  By  Gisbert  Kap|).  Berlin: 
Julius  Springer.    292  pages,  114  illustrations.    Price,  20  marks. 

In  this  second  edition  of  Kapp's  very  able  and  useful  book,  the 
.luthor  has  made  a  number  of  importaiU  additions  of  considerable 
extent,  thereby  bringing  the  book  up  to  date.  Of  the  25  large  folder 
plates,  seven  showing  the  older  constructions  have  been  rej.laced  by 
18  showing  the  more  modern  machines,  thus  increasing  the  scope 
about  40  per  cent.  It  therefore  almost  deserves  to  be  called  a  new 
book  rather  than  a  revised  edition.  The  same  is  true  of  the  collection 
of  formulas. 

The  general  nature  of  this  large  quarto  volume,  with  its  inserted 
volume  of  plates,  is  a  very  well  selected  and  arranged  set  of  formulas 
and  data  involved  in  the  calculation,  design  and  construction  of 
electric  machinery,  including  continuous  and  alternating-current  dy- 
namos and  motors  of  various  typical  kinds,  such  as  railway  generators 
and  motors,  single  and  polyphase  generators  and  motors,  transform- 
ers, regulating  switches  for  accumulator  installations,  etc.  Rotary 
converters  are  absent,  probably  because  this  apparatus  is  now  out  of 
favor  abroad,  though  developed  there.  Numerous  very  large  folded 
plates  of  working  drawings  are  given  of  actual  machines,  as  made 
abroad.  These  are  exclusively  of  European  manufacture,  and  most 
of  them  were  constructed  in  Germany,  the  types  of  machines  made 
in  the  United  States  being  represented  only  by  a  few  built  by  the 
European  representatives  of  the  American  companies. 

The  text  accompanying  these  drawings  gives  the  method  of  cal- 
culating them,  the  reasons  why  certain  arrangements  or  constants 
were  preferred,  and  similar  information,  together  with  curves  of 
data.  The  deductions  of  the  formulas  is  not  given,  as  the  author 
distinctly  disclaims  the  book  to  be  a  treatise  on  this  subject,  on  the 
contrary  being  limited  to  a  collection  of  examples  of  design  and 
construction  taken  from  actual  practice,  and  as  such  it  is  a  very 
excellent  one. 

Special  stress  is  laid  on  the  importance  of  using  formulas  intel- 
ligently, and  with  discretion,  and  not  merely  mechanically,  as  may 
be  done  with  mathematically  exact  formulas.  Many  of  the  formulas 
involved  are  correct  only  when  correctly  applied,  and  the  author  very 
properly  emphasizes  this.  He  has  even  illustrated  it  by  showing  cases 
in  which  a  particular  fornuila  is  not  correct,  and  he  gives  the  reasons 
for  this. 

The  discussion  of  the  respective  machines  is  in  some  cases  very 
extended.  For  instance,  in  connection  with  street  railway  motors 
he  discusses  also  the  time  schedule  or  diagram  in  the  operation  of 
cars. 

From  a  publisher's  standpoint,  the  book  is  conveniently  arranged. 
The  folded  plates  are  bound  separately  in  paper,  being  inserted 
in  a  sort  of  pocket  under  the  same  cover  as  the  text.  The  advantage 
of  being  able  to  use  them  apart  from  the  book  is  evident.  The  illus- 
trations are  clear  and  well  prepared.  The  text  is  very  wisely  printed 
in  the  same  type  as  is  used  by  other  nations,  and  not  in  the  very- 
objectionable  native  German  type.  The  margins  are  exceptionally 
wide,  forming  considerably  more  than  half  the  page,  which  is  very- 
convenient  for  notes  and  additional  data. 
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The  book  is  unique  of  its  kind,  and  can  be  very  highly  reconi- 
mcndcd  to  all  constructing  engineers  and  students.  Tlic  high  repu- 
tation of  its  author  is  a  sufficient  guarantee  of  the  reliability  and 
choice  of  the  matter  contained  therein.  It  is  to  be  regretted,  of 
course,  that  American  machines  are  not  included,  but  for  this  the 
blame  presumably  rests  with  the  American  manufacturer,  whose 
principle  in  keeping  the  design  of  machines  a  trade  secret,  or  at  least 
trying  to  do  so,  is  very  wisely  not  shared  by  the  foreigners,  who 
feel  that  a  free  discussion  .and  exchange  of  views  is  of  great  ad- 
vantage so  far  as  the  art  is  concerned,  while  at  the  same  time 
keeping  manufacturers  from  getting  into  ruts  and  perhaps  staying 
there,  sometimes  without  knowing  it,  until  the  less  secretive  foreigner 
calls  attention  to  his  plight. 

A  similar  book  on  American  machinery  by  an  equally  able  au- 
thority, might  be  more  acceptable  to  American  readers,  but  in  the 
absence  of  such  a  book,  and  in  view  of  the  fact  that  probably  none 
equal  to  it  will  ever  be  published  here,  under  present  conditions, 
the  present  one  is  unquestionably  the  best  that  e.\ists.  It  may  safely 
be  said  that  every  designer  of  such  machinery  will  find  it  of  great 
value. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa.  Seventeenth  annual  convention 
of  the  Supreme  Council  of  the  United  States,  Pittsburg,  May  11. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary, 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next 
meeting.  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association.  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

National  Electric  Light  Association.  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May 
26,  27  and  28,  1903. 

The  Latest  Big  New  York  Hotel. 


The  magnificent  Hotel  Astor,  which  is  now  under  construction 
at  Forty-fourth,  Forty-fifth  Streets  and  Seventh  Avenue,  New  York — 
the  new  "center  of  the  town,"  socially  speaking,  is  to  be  equipped 
with  one  of  the  largest  and  most  elaborate  electrical  plants  for  hotel 
use  in  this  city.  The  contract  for  the  electrical  equipment  has  been 
awarded  to  the  Western  Electric  Company. 

The  generators,  which  will  run  on  superheated  steam,  will  be 
four  in  number,  each  having  a  capacity  of  250  kw.  They  will  be 
direct-connected  to  tandem-compound  engines  of  400  hp  each.  The 
engines  will  be  built  by  the  Providence  Engineering  Company.  The 
boilers — 1,600  hp  in  four  units  of  400  hp  each — will  be  of  Babcock 
&  Wilcox  build.  Forced  draft  will  be  used  so  as  to  permit  of  the 
boiler  capacity  reaching  2,300  hp. 

Thirty-nine  motors,  varying  from  3  hp  to  20  hp,  and  aggregating 
in  all  250  hp,  will  be  utilized  for  operating  the  ventilating  system, 
conveyors,  elevators,  pumps,  laundry  machinery,  etc.  The  B.  F. 
Sturtevanl   Company,   Baker,    Smith  &   Co.,  and   Howard   &   Morse 


will  instal  the  ventilating  system.  The  Otis  Elevator  Company  will 
build  the  elevators,  nine  of  which  will  be  installed.  The  pumps  are 
to  be  of  Worthington  (Dean)  and  Goulds  type.  The  Stair  Lift  Com- 
pany, of  Nicetown,  Pa.,  is  to  build  the  electrically-operated  con- 
veyors. Each  of  the  500  odd  rooms  in  the  hotel  will  have  a  tele- 
phone and  fire  alarm.  There  will  be  17,000  lights  in  the  building,  and 
a  variety  of  other  electrical  facilities,  novelties  and  "contraptions.'" 


Heating  and  Ventilation  of   Railway  and  Other  Shops. 


.\t  a  recent  meeting  of  the  New  York  Railway  Club  discussion 
took  place  upon  the  subject  of  heating  railway  shops  and  other 
one-story  buildings  of  the  same  nature.  While  such  buildings  are 
very  simple  in  construction,  they  are  not  so  simple  as  might  appear 
in  regard  to  the  problem  of  effectively  and  efficiently  distributing 
heat  and  air.  On  account  of  the  large  amount  of  roof,  wall  and 
window  surface,  the  loss  of  heat  is  very  great,  and  also,  because  of 
this  and  the  relatively  greit  height  of  the  building  considered  as  a 
single  room,  there  is  a  tendency  towards  unequal  distribution  of 
the  heat,  the  warm  air  rising  to  the  roof  and  the  cold  air  flowing  to 
the  floor,  where  it  renders  the  workmen  uncomfortable.  It  is 
important,  then,  not  only  that  a  sufficient  quantity  of  heat  should 
be  delivered  to  the  building,  but  also  that  it  should  be  delivered 
where  it  will  do  the  most  good. 

In  the  discussion,  Mr.  C.  H.  Gifford,  of  the  B.  F.  Sturtevant  Com- 
pany, advocated  the  adoption  of  the  fan  system  as  one  rendering  the 
control  of  the  heating  apparatus  and  of  the  ventilation  ideal.  During 
very  cold  weather,  or  in  the  morning  when  the  building  is  being 
heated  up,  the  air  supply  may  be  drawn  from  within  the  building 
itself,  thus  effecting  a  great  economy  of  heat.  In  some  buildings 
having  a  very  high  cubic  space  per  occupant,  sufficient  ventilation 
during  the  winter  time  will  be  supplied  by  the  leakage  of  air  through 
doors  and  crevices  about  the  windows,  by  transfusion,  etc. 

The  following  general  classification  of  railway  shops  was  given : 
First,  machine,  erecting  and  car  shops.  Second,  paint  shops.  Third, 
round  houses. 

The  second  and  third  require  special  treatment.  Paint  shops 
require  to  be  practically  dustless  and,  consequently,  the  air  velocities 
must  be  low.  The  temperature  requires  to  be  higher,  and  it  is  cus- 
tomary to  arrange  to  circulate  the  air  in  a  much  more  thorough 
manner  than  in  shops  of  the  first  class. 

This  is  done  in  the  Pennsylvania  Railroad  shops  at  Altoona  by 
means  of  ducts  and  in  the  New  Haven  shops,  Readville,  by  a  similar 
overhead  system.  There  has  been  a  great  deal  of  hesitation  among 
railroad  men  about  installing  the  hot-blast  apparatus  in  paint  shops. 
They  are  afraid  of  getting  their  varnish  dusty.  But  I  might  name  a 
dozen  or  so  paint  shops  all  over  the  country ;  for  instance,  the 
Boston  &  Albany  shops,  at  AUston ;  the  New  Haven  shops,  at  Read- 
ville, and  there  are  several  Western  shops,  all  of  which  are  heated 
with  the  hot-blast  system  by  a  very  ample  distribution  of  air.  The 
circulation  is  brought  about  by  a  counter-exhaust  system,  which  cir- 
culates the  air,  returning  the  whole  or  a  part  to  the  apparatus. 
There  are  two  ways  of  establishing  this  return  of  the  air:  one  by  an 
underground  duct  system,  and  the  other  by  an  overhead  galvanized 
system.  In  the  Pennsylvania  Railroad  shops,  at  Altoona,  we  have 
an  installation  that  has  been  in  a  dozen  years.  I  think  it  is  one  of 
the  first  we  put  in  that  returned  the  air  from  underground  and 
back  to  the  fans,  using  very  ample  distribution  of  air-pipe  in  the 
discharge. 

In  the  Readville  shops  the  air  is  brought  back  by  means  of  an 
overhead  galvanized  pipe.  In  this  way  circulation  is  kept  up  in 
all  parts  of  the  room  and  thereby  the  paint  is  dried  much  more 
rapidly  than  it  would  be  by  any  other  system  where  the  air  in  the 
room  is  practically  still. 

Round  houses  have  been  much  neglected  up  to  recent  years,  but 
of  late  they  have  been  receiving  better  attention.  Their  proper 
beating  is  a  problem  of  no  little  moment. 

The  hot-blast  system  of  heating  is  a  great  improvement  over  the 
old  method,  since  it  allows  for  ventilation  in  the  winter  time  with 
both  windows  and  doors  closed.  In  this  class  of  buildings  the  air 
should  be  delivered  through  ducts  which  terminate  in  the  walls  of 
the  pit,  thus  delivering  the  air  where  it  will  be  most  effective  for 
thawing  out  engines  that  have  come  into  the  house  covered  with 
snow  and  ice.  At  the  same  time  it  is  a  very  good  idea  to  have  a 
provision  for  admitting  some  of  the  air  above  the  floor  in  case  there 
are  no  locomotives  which  need  special  attention. 
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Automobile  Charainn  ()iiifiis. 


To  iiu-i-t  any  im.sc  iluit  may  arrive  in  auliinii>l>ili-  iliarKiiiK  siTvico, 

till-  Wcslinghiiuso  IClcctrii-  &  MaiitifaktiiniiK  <■' paiiy  lias  lU-visfil  a 

system  admittiiiK  of  nn  less  than  I(>S  comilinaiiniis  ami  varialiijiis— 
a  sutlkient  variety  muloubtedly  to  meet  any  CKiulition.s  or  dcinnnds 
of  either  private  or  piihlic  cliariiiiin  stations.  With  these  comhina- 
tions,  one,  two.  fmir.  twelve  or  more  aiitoniohiles  can  he  i-h.irned 
at  once. 

Tile  onllits  for  eharKiiiK  "'n-  or  two  maeliines  are  inteiuled  for 
private  use,  that  with  a  capacity  of  four  are  stiitahle  for  dnhs,  country 
houses,  or  small  .stahles,  while  the  standard  twelve  service  is  ap- 
plicable for  use  by  public  K^'f^'Ri"''.  express  .and  cab  companies,  or 
other  establishments  having  a  number  of  vehicles. 

One  of  the  chief  advaiilaRes  of  the  garage  installation  shown  in 
Fig.  l^the  only  one  possessing  this  valuable  feature— is  ih.il  all 
controls  are  at  one  pi>int,  with  minimum  apparatus,  instead  of,  as 
in  the  former  practice,  having  them  individualized  and  spread  over 
considerable  space,  involving  double  the  trouble  and  expense.  There 
is  also  a  saving  in  that  instead  of  being  compelled  to  use  twelve  volt- 
meters and  twelve  ammeters,  one  of  each  is  sufficient. 

Another  important  item  is  that  the  charging  may  be  in  serial  or 
sinndtaneous.  Fig.  2  shows  one  of  these  garage  switchboards 
with  the  series  rheostats  installed  below  it  for  controlling  the  charg- 
ing rates  of  the  various  batteries.  In  this  particular  case  rheostats 
arc  provided  for  eight  vehicles,  the  greater  capacity  being  obtained 
at  any  time  by  adding  the  retiuisite  number  of  rheostats. 

Fach  switch  on  the  board  is  luinibered  to  corresixnul  with  the 
number  of  its  rheostat  and  charging  stand.  The  throwing  of  a 
switch  to  the  left  places  a  battery  in  "charge" ;  reversing  to  the 
right  connects  the  ammeter  so  that  the  current  may  be  read.  The 
voltmeter  will  indicate  for  the  whole  main  line,  or  by  pressing  the 
push  button  correspondincf  to  ;uiy  switch   the  voltage  reading  of  its 


FIG.    I. — G.\R.\GE   IXST.VLL.ATIO.V. 

Stand  can  be  taken.  A  separate  push  button  gives  the  voltage  read- 
ing on  the  line  beyond  the  rheostats.  Opposite  each  switch  is  a  num- 
bered hook  upon  which  the  charging  record  of  the  battery  may 
be  kept. 

In  connection  with  this  central  switchboard  automatic  circuit- 
breakers  and  fuse  blocks  are  to  be  used  at  each  charging  stand. 
These  switchboards    (Fig.  2)   may  be  connected   with  any   125-volt, 


direct  current  line,  whether  from  central  stations,  motor  generator 
.set,  or  independent  circuit. 

For  the  one  or  two  vehicles  of  the  private  owner,  or  the  small 
garage  designed  for  four  machines  the  panels  arc  as  shown,  with 
the  necessary  modilications  in  each  case,  :ind  are  adapted  for  direct- 
cnrreiil  voltage  of  110  to  IJ5.  For  single  charging  the  automatic 
circuit-bre.iker  is  iuoiinte<l  directly  upon  the  panel  with  the  meters 
;ind  fused  switch.  Where  two  or  more  anlomobiles  are  to  be 
charged  the  circuit-breakers  .-ire  ilisplaced  l)y  switches,  :iiul  ihe 
over-voltage  circiiit-bre;iker  and  fuse  blocks  are  locateil  al  the 
c.'irriage  ch.'irgiiig  stands. 

The  meters,  which  for  priv.ile  use  m.iy  be  a  cnmbitu-d  voltmeter 
and  ammeter,  are  provided  with  sul)-scalcs  and  convenient  termi- 
nals for   re.'iding  voltages  of  individual  cells;  with  volt   scale   from 


FIG.    2. — SWITCH  IIO.VKI). 

o  to  150,  sub-scales  o  to  3,  and  ampere  scales  o  to  100.  The  circuit- 
breakers  under  normal  circumstances  automatically  cut  out  the 
battery  when  the  charge  is  completed,  and  in  all  cases  protect  the 
battery  from  any  over-charge  danger  or  damage,  enabling  the  owner 
or  attendant  to  set  the  charge  and  pay  no  more  attention  to  it  until 
the  machine  is  again  w^anted  for  use,  without  loss  or  damage  of  any 
kind.  The  molor-starter  rheostats,  employed  in  starting  the  direct- 
current  motors  are  mounted  on  the  back  of  the  panels,  with  handle 
projecting  through  ;  the  same  as  with  the  generator  field  rheostats. 
Where  a  generator  is  employed  the  latter  arc  used  for  the  regula- 
tion of  the  battery  charging  of  one  carriage,  without  requiring  the 
additional  scries  rheostats  of  the  grid  or  imbedded  type.  Where  the 
scries  rheostats  are  needed,  they  are  made  in  one  of  three  types — 
grid,  embedded  or  combined.  In  the  first  form  they  are  mounted  on 
the  floor  directly  below  the  switchboard,  the  grids  being  of  cast  iron, 
set  in  the  open  air,  thoroughly  ventilated,  and  while  they  are  nor- 
mally made  to  carry  60  amp.  each,  they  can  be  immensely  over- 
loaded without  injury,  surviving  unhurt  where  other  types  burn  out. 
This  is  an  important  point,  since  it  obviates  all  danger  of  battery 
injury  by  the  burning  out  of  the  rheostats,  a  danger  that  has  been, 
and  in  some  types  still  is,  found  only  too  frequently.  The  imbedded 
type  of  rheostat  is  in  two  styles,  designed  for  use  with  either  10  to  14 
or  20  to  24  cells,  when  charged  from  a  i2S-volt  line,  will  each  carry 
continuously  30  amp.,  and  may  be  mounted  with  several  of  the  same 
type  or  with  the  grid  type.  The  life  of  the  battery  itself  practically 
has  no  limit.  Its  efficient  existence  is  merely  a  question  of  renewing 
the  plates  at  long  intervals  when  they  are  worn  out. 

The  direct  or  alternating-current  motor-generators  furnished  by 
the  Westinghousc  Company  are  of  standard  type  and  adapted  to  the 
panel  used,  transforming  high-voltage,  direct-current  to  the  proper 
voltage,  or  changing  alternating  current  to  the  desired  voltage,  direct 
current  for  charging.  These  present  an  advantage  in  that,  being 
standard,  they  are  always  a  marketable  commodity. 

In  cases  where  the  owner  prefers  his  own  isolated  plant  of  gas 
or  other  power  for  driving  a  generator,  accessory  apparatus  to 
meet  the  requirements  has  been  added  to  the  outfits. 


Connecticut  Purchase  Law. 


A  report  directing  that  the  city  shall  pay  $500,000  for  the  plant  of 
the  Norwich  (Conn.)  Gas  &  Electric  Company,  has  been  filed  by  a 
commission  which  has  been  investigating  the  matter.  The  proceed- 
ings were  brought  under  the  State  law  regarding  the  purchase  of  the 
plants  of  existing  lighting  companies  by  cities  desiring  to  enter  into 
the  business  of  municipal  lighting.  This  is  the  first  report  filed  under 
the  new  law. 
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Queen's  Engineering  Works,  Bedford,  England.  New  "Star"  Screw-Cutting  Engine  Lathe. 


One  of  the  British  engineering  firms  most  widely  known  is  the 
W.  H.  Allen,  Son  &  Co.,  Limited,  formerly  liaving  its  works  at 
Lambeth,  London,  and  since  1894  ''t  Bedford,  where  the  Queen's 
Engineering  Works  were  established  in  1894.  The  illustration  of 
one  of  the  fronts  of  the  works  given  herewith  illustrates  the  admir- 
able European  practice  of  not  neglecting  architectural  effect  in 
the  construction  of  buildings  intended  for  manufacturing  purposes. 

The  works  have  been  built  and  specially  equipped  with  plant,  ar- 
ranged for  the  manufacture  of  the  highest  class  of  machinery  com- 
prising auxiliary  machinery  for  the  Admiralty,  dynamo-electric 
machinery,  centrifugal  pumping  engines,  air  pumping  machinery, 
fan  engines  and  small  electric  gear  for  the  mercantile  marine  and 
machinery  for  large  central  stations,  comprising  engines  and  dy- 
namos, motors,  condensing  plants  and  air  pumps.  The  electrical 
machinery  of  the  Queen's  Works  enjoys  an  enviable  standing 
throughout  Great  Britain  and  the  colonies. 

The  works  employ  about  800  men.  Very  complete  American  meth- 
ods have  been  adopted  for  the  manufacture  and  interchangeability 
of  parts,  and  some  of  the  latest  American  machine  tools  have  been 
put  in  during  the  last  few  years.  The  company  has  for  several  years 
past  taken  a  great  interest  in  the  training  of  pupils,  Mr.  W.  H. 
Allen  devoting  his  personal  attention  to  their  progress.  Messrs. 
Allen  have  set  aside  a  department  for  this  purpose  and  a  demon- 
strator is  in  constant  attendance  who  not  only  assists  in  solving 
difficult  problems  connected  with  their  work,  but  also  guides  them 
as  to  the  literature  of  allied  subjects  so  that  they  may  be  able  to 
read  in  their  spare  time  and  attain  a  deeper  knowledge  of  their  work. 
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The  demonstrator  superintends  each  pupil  in  the  various  depart- 
ments and  is  entirely  responsible  for  the  work  they  are  engaged 
upon.  Lectures  are  given  in  a  spacious  lecture  room  connected 
with  the  main  offices  every  Monday  evening  on  various  subjects. 
The  pupils  are  also  in  constant  touch  with  the  directors,  who  en- 
•deavor  to  exercise  a  useful  control  in  the  welfare  of  each  pupil 
generally.  The  pleasant  relationship  existing  between  the  company 
and  its  employees  is  one  of  the  characteristics  of  this  admirably 
organized  establishment,  the  result  being  a  spirit  throughout  the 
works  that  everyone  shall  do  the  best  he  can  for  the  company. 


Chloride  Accumulators. 


The  Electric  Storage  Battery  Company,  of  Philadelphia,  manu- 
facturer of  the  "Chloride"  accumulator,  has  recently  closed  con- 
tracts for  a  number  of  installations  for  isolated  plants.  Among  these 
may  be  mentioned  a  large  battery  for  the  Astor  Hotel,  New  York 
City,  an  installation  for  the  Edmore  lighting  station,  Edmore,  Mich., 
and  residential  battery  plants  for  Reginald  Vanderbilt,  Portsmouth, 
R.  L ;  Thomas  Morrison,  Pittsburg,  Pa. ;  B.  F.  Jones,  Sewickley, 
Pa. ;  J.  J.  Ryker,  Port  Chester,  N.  Y.,  and  the  Peace  Dale  Manu- 
facturing Company,  at  Peace  Dale,  R.  L  The  last-named  installa- 
tion is  made  for  the  purpose  of  lighting  six  residences,  a  library,  a 
•church  and  two  office  buildings.  The  company  has,  however,  a  con- 
.tinuous  growing  demand  for  its  batteries  in  a  variety  of  miscellaneous 
•work,  outside  central  stations  and  isolated  plants. 


We  show  in  the  accompanying  cut  a  new  size  (14-in.  swing)  of 
the  "Star"  lathes,  which  has  been  designed  to  meet  the  demands 
of  modern  shop  practice,  for  using  high-speed  tool  steel,  large  feeds, 
big  cuts,  etc.  This  lathe  has  an  actual  swing  of  1534  in.  over  bed, 
HJ4  in-  over  plain  and  compound  rests  and  6j4  in.  over  rise  and 
fall  rests,  with  6-ft.  bed,  a  distance  between  centers  of  34  in.,  and 
the  net  weight  of  1,625  pounds.  The  head  stock  is  heavy,  it  has  a 
hollow  spindle  with  I  3-16-in.  hole,  made  from  a  crucible  steel  forg- 
ing, and  large  bearings  of  phosphor  bronze.  The  spindle  is  ground 
true  and  the  bearings  are  hand-scraped  to  insure  an  accurate  fit. 
The  cone  pulley  has  four  extra  wide  steps  for  a  2j4-in.  belt;  the 
ratio  of  back  gearing  is  9  to  I.  The  tail  stock  is  the  curved  pattern, 
which  allows  the  compound  rest  to  swing  around  parallel  with  the 
ways  and  over  the  base  of  the  tail  stock,  with  room  to  operate  the 
feed  screw  handle.  The  tail  spindle  has  improved  locking  device, 
which  insures  perfect  alignment.  The  tail  stock  has  long  bearing 
on  the  bed  and  is  locked  to  the  bed  in  such  a  manner  as  to  render  it 
very  rigid. 

The  carriage  is  extra  heavy,  and  provided  with  "T"  slots  for  bolting 
on  angle  plates,  etc.  It  has  long  bearing  on  the  ways  and  is  gibbed 
to  the  bed.  A  new  cam-locking  device  in  the  apron  is  provided  for 
locking  the  carriage  to  the  bed  when  using  the  cross  feed.  This 
device  is  operated  by  the  same  lever  that  operates  the  split  nut  on 
the  lead  screw   and  the  split  nut  cannot  be  engaged   with  the  lead 
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screw  when  the  carriage  is  locked  to  the  bed.  The  cross  feed  screw 
is  graduated  to  read  in  thousandths  of  an  inch.  The  compound  rest 
has  extra  long  travel,  $%  in.,  and  is  capable  of  fine  adjustment  as 
the  base  is  graduated.  The  tool  post  has  a  patented  collar  and 
shoe,  which  exclude  all  dirt  and  chips  and  admit  of  quick,  easy  and 
secure  adjustment  of  the  tool. 

Power  is  transmitted  from  the  head  spindle  to  the  lead  screw  en- 
tirely by  gears  and  is  arranged  with  three  changes  of  feeds — fine, 
juedium  and  coarse.  There  is  a  new  friction  feed,  by  which 
both  cross  and  longitudinal  feeds  are  thrown  in  and  out  of  contact 
by  one  hand  knob  on  the  apron,  which  operates  a  double  friction 
clutch  in  connection  with  a  worm  gear,  which  is  actuated  by  a 
phosphor  bronze  worm  on  the  lead  screw.  'This  construction  pre- 
vents both  cross  and  longitudinal  friction  feeds  from  being  thrown 
in  contact  at  the  same  time.  The  worm  is  keyed  to  the  lead  screw, 
which  is  spliced  and  simply  acts  as  a  feed  rod,  therefore  the  only 
wear  on  the  threads  of  the  lead  screw  is  in  screw-cutting.  The 
range  of  feeds  is  very  large. 

The  range  of  screw-cutting  is  extra  large,  cutting  all  standard 
threads  without  coinpounding  the  change  gears  and  nearly  all 
threads  by  compounding.  The  bed  is  extremely  broad,  deep  and 
heavy  and  all  other  parts  are  accurately  proportioned  throughout, 
making  a  very  strong,  stiff  and  rigid  lathe.  The  countershaft  has 
patent  friction  clutch  pulleys,  easy  to  operate,  strong  and  durable, 
also  has  adjustable  and  self-oiling  shaft  bearings. 

This  lathe,  which  includes  also  a  number  of  other  desirable  features, 
is  made  by  the  Seneca  Falls  Manufacturing  Company,  Seneca  Falls, 
N.  Y. 
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An   Hnglish  Photonicicr. 


Thf  iiislnimcnt  illu>ii.iUil  Ik rf with  is  iIimkiuiI  for  compariiiK 
two  lights  of  the  >;\tw  or  ililTtrciit  coh)rs  aiul  thus  facilitatiiiK  the 
estimation  of  the  intensity  of  one  in  terms  of  the  ntlier.  Tlie  re 
seardies  of  Hood.  Kerry  and  Whitman,  from  i8<;^  to  iK</),  on  ilie 
suhject  of  retinal  sensitiveness  to  varying  luminosities,  more  espe- 
cially in  respect  to  the  retentivencss  or  duration  of  the  impression 
of  luminosities  of  different  tints,  prove  conclusively  that  intensity 
is  the  sole  arhiter  of  the  length  of  such  impressions,  and  that  color 


FIG.    1.  —  I'lIOTOMETER. 

has  no  influence  in  the  matter,  and  this  conclusion  has  been  con- 
firnied  by  recent  experiments  of  Sininiance  and  Abady.  This  being 
granted,  it  is  obvious  that  a  photometer  which,  taking  advantage  of 
this  phenomenon,  bars  out  all  differences  of  color  and  only  registers 
intensities,  will  abolish  the  uncertainlics  which  have  accompanied 
tests  of  various  tints  of  light. 

It  is  found  that  if  rays  from  two  sources  of  light,  one  being,  for 
example,  red,  the  other  green,  are  allowed  to  fall  in  rapid  succes- 
sion upon  a  screen  or  upon  the  retina,  the  eye  ceases  to  distinguish 
the  colors,  and  is  only  sensible  to  the  degree  of  intensity  of  the 
illumination.  The  utilization  of  this  fact  in  a  photometer  satisfies 
practical  conditions,  for  if  the  intensities  of  the  two  lights  red  and 
green  are  equal,  no  difference  in  the  illumination  is  perceptible  (the 
eye  losing  all  sense  of  the  colors),  whereas  if  the  intensities  differ, 
the  eye  is  acutely  sensible  of  the  fact. 

The  Simmance-Abady  photometer  as  illustrated  is  claimed  to  be 
a  simple  means  of  carrying  into  practice  the  above  theory.  Beams 
from  each  light  (one  being  of  a  known  power  and  the  other  un- 
known) are  directed  on  a  paper  screen  across  which  vibrates  a  shut- 
ter, cutting  off  each  ray  in  turn.  Thus  the  eye  perceives  only  one 
ray.  the  source  of  which  is  each  light  alternately.  By  careful  ad- 
justment the  duration  of  each  ray  is  exactly  the  same,  and  the 
two  rays  do  not  overlap.  If  the  lights  are  unequal  in  power  the 
oscillation  of  the  shutter  at  a  given  speed  produces  a  vibrating  effect. 


FIG.    2. —  DI.\GR.^M    ILLUSTR.VTI  NO    PRINCIPLE   OF    PHOTOMETER. 

but  by  moving  the  screen  and  shutter  nearer  the  weaker  light,  a 
balance  is  gradually  set  up  until  the  distances  are  such  that  rays 
from  the  two  sources  are  equal,  which  point  is  indicated  on  the 
screen  by  a  total  absence  of  the  vibration.  Under  these  conditions 
the  shutter  cuts  off  first  one  ray  and  then  the  other  without  the  eye 
being  sensible  of  any  movement ;  for  although  the  rays  may  be  of 
different  colors  yet  the  retina  ceases  to  discern  color  and  only 
judges  intensity.  In  Fig.  2  AA  are  the  lights,  BB  the  reflecting 
surfaces,  C  is  the  illumination  screen,  and  D  the  vibrating  shutter. 
The  introduction  of  this  practical  form  of  photometer,  based  on 
long  known  laws,  has  enabled  very  accurate  estimations  to  be  made 


iif  ihr  actual  power  of  electric  arc  lamps  an<l  the  incandescent  gas 
(.Aucr)  liKhl.  A  pr<Mif  of  the  delicacy  of  the  readings  is  afforded 
by  the  fact  that  when  lights  of  the  same  color  are  tested  by  it,  the 
results  agree  exactly  with  those  ma<le  with  the  Bunsen  or  Linnmer- 
llrodhim  apparatus;  whilst  when  the  lights  vary  in  color,  different 
operators  dis;igree  totally  in  their  readings  with  these  photometers, 
but  it  is  staled  that  all  experimentalists  coincide  to  the  smallest 
fraction  when  ihe  same  lights  .-ire  tried  with  ihe  .Simmance  Abady 
instrument. 

The  instrument  is  provided  with  means  of  reversing  the  light- 
receiving  surfaces  so  as  to  avoid  error  through  ine(|u;ilities  of  ma- 
terial, and  every  angle  and  measurement  is  convenient  for  verifica- 
tion. The  manuf;iclnrers  are  Alexander  Wright  &  Company,  Lim 
ited,  of  Westminster,  England. 


Fan  Motor  and  Battery. 


Messrs.  J.  Jones  &■  .Son,  h.\  ('oril.iiuli  Strict,  New  York,  are  placing 
on  the  market  a  fan  motor  and  battery,  which  we  illustrate  here- 
with. The  motor  in  its  general  features  follows  closely  the  lines  of 
motors    made   In    run    mi    linhling    circuits.     The   body   stands   f)H    a 


FIG.    I. — B.VTTERY    F.\N    MOTOR. 

base  containing  the  switch,  the  handle  of  which  protrudes  in  the 
ordinary  manner.  The  fields  are  properly  proportioned  for  work  on 
low  current  and  in  connection  with  the  armature  are  designed  for 
high  efficiency.  The  fan  blades  are  well  balanced,  a  thing  greatly 
needed  in  a  battery  fan  where  every  little  item  means  a  call  on  the 
battery.  The  guard  is  a  heavy  one,  well  made  and  strong,  with 
which    the   motor   can   be   handled    without   trouble;    it    is   made    for 


FIG.   2. — B.\TTERY   OF  DRY   CELLS. 

handling,  in  fact,  and  is  not  the  usual  flimsy  affair.  The  shaft,  like 
the  other  parts,  is  mechanically  balanced  to  a  nicety  in  its  bearings, 
and  lubricated  by  means  of  efficient  oil  cups.  In  short,  the  fan  is 
made  mechanically  and  electrically  for  the  work  required  of  it — 
made  with  the  view  of  having  the  battery  power  operate  on  the 
motor,  and  not  expend  its  energies  uselessly. 

The  battery  consists  of  dry  cells,  and  thus  is  free  of  the  disagree- 
able features  of  recharging  elements,  odors  and  acids  to  leak  and 
spoil  the  carpets,  and  may  be  placed  among  the  most  delicate  furnish- 
ings in  any  position,  and  is  guaranteed  to  run  with  ordinary  use  for 
at  least  250  hours,  and,  therefore,  during  an  entire  season. 
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The  Robb-Mumford   Boiler. 


The  Robb-Mumford,  internally  fired  boiler,  illustrated  herewith, 
although  new  to  the  American  market,  has  been  manufactured  ex- 
tensively for  several  years  in  British  America,  where  it  has  been 
used  for  almost  all  purposes  in  various  parts  of  the  country  from  the 
Atlantic  to  the  Pacific,  with  good  and  bad  water  and  a  variety  of 
fuels,  the  conditions  being  similar  to  those  in  the  United  States. 
The  result  is  that  the  boiler  has  passed  through  a  process  of  evolu- 
tion, in  which  the  weak  points  have  been  eliminated  and  many  im- 
provements made. 

The  boiler  consists  of  two  cylindrical  shells,  the  lower  one  con- 
taining a  cylindrical  furnace  and  tubes,  and  the  upper  forming  a 
steam  and  water  drum,  the  two  being  connected  by  two  necks  or 
circulating  pipes.  The  lower  shell  has  an  incline  of  about  one  inch 
to  the  foot  from  the  horizontal,  for  the  purpose  of  promoting  circu- 
lation and  draught.  A  steel  casing,  stifTened  by  angle  irons  and 
lined  with  asbestos  air  cell  blocks,  forms  the  rear  smoke  box  and 
return  smoke  flue  between  the  lower  and  upper  shells,  the  upper 
half  of  the  steam  drum  and  bottom  of  the  lower  shell  being  also 
covered  by  non-conducting  material. 

The  furnace  is  of  the  well-known  "Fox"  or  "Morrison"  corru- 
gated type,  without  joints,  providing  for  expansion  and  contraction, 
and  requiring  no  staying.  The  heads  of  the  steam  drum  are  spherical, 
and  the  tube  sheets  are  stayed  by  the  tubes;  as  every  part  of  the 


neck,  a  blow-ofT  outlet  being  provided  at  that  point.  Another  pocket 
for  the  deposit  of  sediment  is  provided  underneath  the  furnace, 
with  a  blow-ofT,  so  that  there  are  practically  two  mud  drums  pro- 
viding for  the  deposit  and  removal  of  sediment  before  the  inflowing 
water  reaches  the  hot  surfaces  of  the  furnace  and  tubes,  where  scale 
would  be  formed.  It  is  found  by  experience  in  using  impure  water, 
that  it  is  easy  to  keep  the  boiler  clean  by  the  regular  use  of  the  blow- 
ofif  cocks,  and  the  usual  washing  out  through  the  hand  holes  at  the 
front  and  back  of  the  lower  shell  and  thrcjugh  the  man-hole  in  the 
upper  drum.  In  addition,  there  are  two  large  hand  holes  in  the 
shell  at  the  rear  of  the  furnace  for  cleaning  between  the  tubes,  the 
tubes  being  spaced  in  parallel  diagonal  rows,  so  that  a  bar  may  be 
passed  through  every  row  of  tubes  at  the  rear  of  the  furnace,  where 
scale  will  form,  if  at  all.  Owing  to  the  rapid  circulation  of  water 
around  the  upper  part  of  the  furnace  and  tubes,  it  is  found  scale  will 
not  form,  except  at  the  lower  part  of  the  boiler.  In  cases  where 
exceptionally  bad  water  is  used,  the  furnace  and  tubes  are  bolted  in, 
so  that  by  removing  a  row  of  bolts  passing  through  the  front  ring 
and  an  exterior  angle  iron  ring,  and  another  row  through  the  rear 
tube  sheet  and  ring,  the  entire  furnace  and  tubes  may  be  removed 
for  inspection  and  cleaning. 

Every  part  of  the  boiler  is  open  to  inspection.  A  large  space  is 
I)rovided  under  the  shell,  through  which  a  man  may  pass  and  inspect 
the  entire  lower  half  of  the  shell.  The  upper  half  of  the  shell,  drum 
and  necks  are  open  to  inspection  through  the  front  and  rear  doors, 
and,  if  necessary,  the  side  casings  may  be  removed.     .\  man-hole  is 


Fig  I. — Cross  anu  Longitudinal  Sections, of  Boiler. 


boiler  is  cylindrical  except  the  tube  sheets,  no  other  staying  is  re- 
quired. 

The  gases,  after  leaving  the  furnace,  pass  through  the  tubes  and 
return  between  the  lower  and  upper  shells  to  the  outlet  at  the  front 
of  the  boiler.  The  furnace  being  of  large  diameter  and  highest  at 
the  back,  with  considerable  space  beyond  the  grate  surface,  is  favor- 
able to  good  combustion.  The  tubes  are  short,  direct  and  propor- 
tioned to  give  the  correct  area,  in  order  that  they  may  all  be  filled 
with  hot  gases.  Most  of  the  soot  is  carried  through  the  tubes  and 
deposited  in  the  rear  smoke  box.  so  that  all  the  heating  surfaces  of 
the  furnace,  tubes  and  return  flue  between  the  upper  and  lower 
drum  are  very  effective. 

The  circulation  of  water  inside  the  boiler  is  around  the  furnace 
and  tubes,  up  the  rear  neck  into  the  steam  and  water  drum,  where 
the  steam  is  released,  the  water  passing  along  the  upper  drum  to- 
wards the  front,  and  down  the  front  neck.  A  semi-circular  baffle 
plate,  which  is  placed  about  half  way  around  the  furnace,  causes 
the  down-flowing  water  to  circulate  to  the  lowest  part  of  the  shell 
under  the  furnace. 

It  will  be  seen  by  reference  to  the  sectional  cuts  that  the  feed 
water  enters  the  rear  part  of  the  upper  drum,  where  it  meets  the 
current  of  hot  water  flowing  towards  the  front,  so  that  as  it  passes 
towards  the  front  the  temperature  is  raised  to  that  of  the  steam  and 
water  in  the  boiler ;  an  opportunity  is  thus  given  to  drop  any  sedi- 
ment or  solvent  impurities  on  the  bottom  of  the  upper  drum,  partic- 
ularly in  the  pocket  formed  by  a  baffle  plate  placed  back  of  the  front 


provided  in  the  upper  drum  and  numerous  hand  holes  in  the  lower 
drum,  so  that  the  interior  of  the  boiler  may  be  readily  examined. 

It  is  claimed  for  this  boiler  that  it  has  the  advantage  of  the  Scotch 
marine  and  similar  types  of  internally  fired  boilers,  without  the  large 
diameter  of  shell,  thick  plates  and  expensive  combustion  chamber, 
while  giving  the  lighter  weight,  less  floor  space  and  more  perfect 
circulation  of  the  best  boilers  of  the  sectional  water  tube  type,  but 
avoiding  the  large  number  of  hand  holes  and  joints  usually  necessary 
in  boilers  of  this  type.  As  the  fire  box  is  internal,  surrounded  en- 
tirely by  water,  there  is  no  loss  of  heat,  either  by  radiation  or  air 
leakage,  which  takes  place  in  boilers  of  the  brick-set  type;  and  the 
expensive  repairs  incident  to  brick-setting  are  entirely  obviated. 

It  has  been  stated  that  internally-fired  boilers  tend  to  imperfect 
combustion,  on  account  of  the  cold  surfaces  of  the  furnace,  but  in 
this  respect  they  do  not  differ  from  return  tubular  or  water  tube 
boilers,  in  which  the  water  surface  is  directly  above  the  fire.  The 
long  furnace  and  combustion  chamber  of  this  boiler,  with  greatest 
height  at  the  back,  favors  complete  mingling  of  the  gases  and  good 
combustion. 

The  manufacturers  of  the  Robb-Mumford  boiler  say  that  the  best 
results  are  obtained  by  having  a  rather  small  grate  surface,  strong 
draught,  and  a  thick  fire;  or,  in  other  words,  a  high  rate  of  com- 
bustion per  square  foot  of  grate.  They  claim  that  the  practice  of 
furnishing  a  large  grate  surface,  as  is  frequently  done  in  boilers  of 
the  externally-fired  type,  to  increase  the  capacity  of  the  boiler,  is 
opposed,  to   good   economy ;    first,   because    if   more   coal    is   burned 
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than  llip  licalnnj  siii  tare  iil  llii-  ImiiIci  is  lakiilalnl  li>r,  llu-  nasi-s 
will  csi'apc  too  hot,  iiiiil,  on  the  otiirr  liaiul,  vvlit-ii  the  hoili-r  is 
worked  ut  a  less  capacity,  tlie  griitc  Mirface  is  mi  larse  that  the 
fire  may  not  be  properly  ilistrihiited  over  the  wiinle  Kfii'e,  and  is 
liable  to  have  thin  or  dead  spots  tliroiiKli  which  cold  air  may  pass, 
catisiuK  waste  and  imperfect  combustion. 

As  this  boiler  consists  practically  of  two  slcaiu  and  w.iUr  diimis 
similar  to  thuse  used  in  water  tube  hoiU-rs,  and  conslrncled  enlirelv 
of  steel  plate  without  stays,  it  is  considered  to  be  eipially  as  s:ifr 
as  the  best  of  that  tyjie.     A  battery  of  i.ixio  hp  occupies  a  space  of 


FIG.    2.^PERS1'F.CTIVE    VIF.W    OF    BOII.EK. 

about  32  ft.  in  width  by  23  ft.  in  depth  and  14.25  ft.  in  height.  Each 
unit  is  entirely  distinct  and  may  be  completely  isolated  for  cleaning, 
inspection  or  repairs.  The  manufacturers  for  the  United  States  are 
the  Robb-Mumford  Boiler  Company,  Incorporated,  with  offices  at 
13s  Broadway,  New  York,  and  170  Summer  Street,  Boston. 


New  Combination  Ohmmeter. 


We  illustrate  herewith  a  new  form  of  Sage  ohmmeter  being  placed 
on  the  market  by  Messrs.  Machado  &  Roller,  the  licensees  under  the 
Hanchett  and  Sage  patents.  As  will  be  seen,  this  differs  from  the 
old  form  in  having  added  a  galvanometer  and  an  induction  coil. 
Two  switches  are  also  provided,  with  the  aid  of  which  either  the 
telephone  receiver  or  the  galvanometer  may  be  used  as  the  current 
detector  at  will,  and  one  applies  either  direct  current  from  the 
batteries  or  alternating  current  from  the  secondary  winding  of  the 
induction  coil  at  will. 

The  galvanometer  is  of  the  D'.-\.rsonval  form  unaffected  by  ex- 
ternal influences,  well  balanced  so  that  care  in  leveling  is  not  re- 
quired, and  of  a  sensibility  even  superior  to  that  of  the  telephone 
receiver.  It  is,  of  course,  also  unnecessary  to  place  the  meter  in 
any  particular  meridian  in  order  to  bring  the  galvanometer  needle 
to  ze',0. 

The  galvanometer  is  a  valuable  adjunct  in  that  it  enables  the 
set  to  be  used  where  there  is  too  much  noise  to  make  the  employ- 
ment of  the  telephone  receiver  possible,  and  further  gives  a  means 
of  working  from  a  false  zero  in  making  the  Murray  test. 

The  induction  coil  makes  it  possible  to  compare  capacities  and 
inductances  and  to  measure  the  resistance  of  electrolytes  or  inter- 
:ial  resistance  of  batteries.  It  also  comes  in  when  locating  faults  on 
lines  where  an  e.m.f.  exists  at  the  fault,  as  for  instance  in  a  sub- 
marine cable  w^here  one  or  more  conductors  are  grounded  or  both 
open  and  grounded.  By  keeping  the  telephone  receiver  circuit 
closed  the  e.m.f.  at  a  fault  of  this  kind  causes  a  continuous  current 
i  -  flow  which  does  not  affect  the  telephone  receiver,  the  alternating 
current  from  the  induction  coil  of  the  instrument  alone  being  effec- 
tive for  use  in  obtaininsr  balance. 


'riie  niinilifr  c)f  idls  of  liattcry  has  not  been  reduced  and  the 
overall  dlnu•n^il)ns  have  not  lueii  incrcancd,  while  the  weiKlit  in 
only  about  a  puimil  more  than  that  of  the  oriKinal  form  of  ap- 
paratus. It  is  claimed  that  tcst»  that  have  recently  been  made  under 
llic   mnsi    severe  service  conditions   show   this    form   of   meter  to  be 


OUMMETHIK. 


Mil)erior  in  every  way  to  a  bridge  and  galvannnitter  for  the  location 

of   faults. 


New  Desk  Telephone  Set. 


The  .'\lwafer-Kcnt  Manufacturing  Works,  Philadelphia,  has 
brought  out  a  desk  telephone  set  which  differs  in  several  respects 
from  the  usual  form  of  this 
type  of  instrument.  It  con- 
sists in  the  combination  with 
a  nickeled  stand  of  handsome- 
ly finished  oak  box  scarcely 
larger  than  an  ordinary  trans- 
mitter case.  A  flexible  cord 
connects  this  with  a  terminal 
block  on  the  wall.  On  this 
block  is  also  placed  the  bell. 
The  sets  are  made  to  be  used 
with  both  the  two-end  and  in- 
tercommunicating systems.  The 
self-contained  transmitter  o  f 
the  same  make,  which  is  always 
in  adjustment,  is  mounted  in- 
side of  the  box.  The  receiver 
is  made  in  one  piece  and  has 
no  parts  to  become  loose.    The  „^,^^  telephone. 

hook   contacts   are  knife   edge, 

which  makes  it  impossible  for  acid  or  dirt  to  prevent  perfect  contact. 
The  instrument  is  finished  in  a  neat  and  desirable  manner. 


New  Works  of  "P.  &  B." 


The  Standard  Paint  Company,  on  the  evening  of  April  22,  gave 
a  house  w-arming  to  its  employees  and  members  of  the  press  to 
celebrate  the  completion  of  its  new  factory  buildings  at  Bound 
Brook,  X.  J.  On  the  upper  floor  of  the  main  building,  about  250  x 
100  ft.,  and  handsomely  decorated  with  flags,  bimting,  etc.,  for  the 
occasion,  refreshments  were  served  and  dancing  was  enjoyed. 

The  newly  equipped  factory  is  an  evidence  of  the  great  success 
with  which  the  products  of  this  company  have  met.  Since  the  com- 
pany's inception  in  1886,  the  "P.  &  B."  insulating  compounds,  and, 
latterly,  "Ruberoid,"  have  become  well  known  all  over  the  world, 
and  are  extensivelj'  used. 

The  new  factory  is  a  model  in  every  respect.  It  is  electrically 
equipped,  the  power  being  furnished  by  a  direct-connected  engine 
and  generator  built  by  the  American  Engine  Company,  Bound 
Brook,  N.  J. 

The  elaborate  entertainment  furnished  at  this  opening  was  a  com- 
plete success  through  the  untiring  efforts  of  Mr.  R.  L.  ShainwaW, 
assisted  by  Mr.  F.  F.  Vandewater  and  P.  M.  Wade. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— There  was  a  moderate  de- 
mand for  money  with  liberal  offerings,  the  closing  rates  being  4% 
per  cent,  for  60  to  go  days  and  4}/2  per  cent,  for  four,  five  and  six 
months.  In  stocks  there  were  slightly  reactionary  tendencies  fol- 
lowing an  advance  early  in  the  week,  caused  by  the  easing  of  the 
money  market  and  the  modification  of  the  Northern  Securities 
decision  in  a  way  which  permits  dividend  payments  pending  an 
appeal  of  the  case.  Professional  trading  supplied  most  of  the 
activity  and  there  was  a  decided  absence  of  features.  Some 
interest  was  shown  in  the  hearing  of  the  charges  growing 
out  of  the  recent  attacks  upon  the  management  of  the  Metropolitan 
Street  Railway,  although  this  did  not  materially  influence  prices  of 
traction  stocks.  Brooklyn  Rapid  Transit  was  somewhat  irregular, 
although  the  current  reports  regarding  the  company  are  favorable. 
The  United  States  Steel  stocks  were  dull,  advancing  in  sympathy 
with  the  general  list  and  then  declining  when  the  market  weakened. 
Amalgamated  Copper  showed  some  weakness.  Metropolitan  Street 
Railway  reached  133^:!,  but  dropped  off  and  closed  at  129J4,  being 
^  above  the  lowest  figure,  and  representing  a  net  loss  of  2%  points 
on  the  week's  trading.  Brooklyn  Rapid  Transit  closed  at  65,  which 
was  the  lowest  quotation  of  the  week,  and  ly^  points  net  loss.  Gen- 
eral Electric  declined  to  192,  but  recovered  some  of  the  loss  and 
closed  at  193J4,  being  a  net  gain  of  3  points.  Westinghouse  com- 
mon and  preferred  made  net  gains  of  14^/^  and  8  points  respectively, 
the  closing  quotations  being  208  and  210.  Western  Union  made  a 
net  gain  of  yi,  closing  at  SsJS.  Following  are  the  closing  quotations 
of  April  28 : 


NEW  YORK. 


Apr.  21.  Apr.  28 

American  Tel.  &  Cable 8U  lb 

American  Tel.  &  Tel 158  180 

American  DiBt.  Tel 30 

Brooklyn  Rapid  Transit  . . .      (>6H  85?i 

Commercial  Cable 

EUectric  Boat       20  20 

Eaectric  Boat  pfd 35  35 

Electric  Lead  Reduction. .  .       I  IH 

Klectric  Vehicle 12  12 

Klectric  Veh  icle  pf d 16  15 

BOSTON 


Apr.  21.   Apr.  28 

(teueral  Electric 192         1»2H 

Hudson  River  Tel 

Metropolitan  St.  Ry 131?i       130H 

N.  E.  Elec.  Veh.Tms 

N.  Y.&N.  J.  Tel 

N.Y.  E.  V.T.  Co 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 85^        85 

Westinghouse  com 206         195 

Westinghouse  pfd 206         195 


Apr.  21.  Apr.  28 

American  Tel.  &  Tel    15fi  umt 

Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  &  Tel 20  10 


Apr.  21    Apr.  28 
Western  Tel.  &  Tel.  pfd....      »SH         86 

Mexican  Telephone IH  2H 

New  England  Telephone  . . .  l.tS  136 

Westinghouse 95 

Westinghouse  pfd 95 


PHILADELPHIA. 


Apr.  21     Apr   28 

American  Railways 

EUec.  Storage  Battery 70*  74 

Elec.  Storage  Battery  pfd . .    70* 

Elec.  Co.  of  America «  sK 


Apr.  21.  Apr.  28 


Apr.  21.  Apr.  28 

Phila.  Traction 97%         97X 

Phila.  Electric  7  7H 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Apr.  21.  Apr.  28 

National  Carbon  pfd 97  98 

Northwest  Elev.  com 

Union  Traction  1^  SH 

Union  Traction  pfd 37  33 


Central  Uuion  Tel. 

Ohicatjo  Edison 

Chicago  Oity  Ry 205 

Chicago  Tel.  Co  

National  Carbon       24 >4        24M 

*A8ked. 

INTERNATIONAL  WIRELESS  COMPANY.— Details  are 
given  as  to  the  organization  of  the  International  Wireless  Telegraph 
and  Telephone  Company,  $7,500,000  capital  stock,  of  New  Jersey, 
controlling  the  inventions  of  Prof.  A.  E.  Dolbear,  C.  E.  Collins  and 
H.  Shoemaker.  Mr.  Fred  G.  Smith  is  president,  and  W.  B.  Averill, 
vice-president;  Jacob  Scliiff,  Edgar  Van  Etten,  Henry  L.  Sprague 
and  C.  B.  Walters  are  among  the  incorporators  of  the  company.  The 
International  Company  has  taken  over  all  the  property,  patents,  etc., 
of  the  Consolidated  Wireless  Telegraph  and  Telephone  Company, 
which  had  a  capital  stock  of  $25,000,000,  and  was  the  successor  of  the 
American  Wireless  Telephone  and  Telegraph  Co,  Dr.  G.  P.  Gehring, 
of  Philadelphia,  was  the  chief  promoter.  The  American  Company 
had  :i  capital  of  $5,000,000,  and  licensed  six  subsidiary  companies, 
each  capitalized  at  $5.o(X).ooo.  The  terms  of  the  license  were  that  the 
parLMit  company  should  receive  a  stipulated  royalty  upon  the  sales 
of  a!!  stock.  The  promoters  of  one  of  the  subsidiary  companies  are 
said  to  have  sold  some  800,000  shares,  realizing  about  $200,000  there- 
from. It  is  claimed  that  the  money  derived  from  the  sale  of  these 
shares  was  diverted  to  the  pockets  of  the  promoters  of  the  subsidiary 
companies,  and  was  not  used  in  the  development  of  the  wireless 
systciw.  The  Consolidated  Wireless  Telegraph  and  Telephone  Com- 
liany.  was  therefore  organized  to  put  an  end  to  the  career  of  these 
f;ul)-i(liary  concerns.  Its  stock  is  still  purchasable  from  the  company 


at  from  50  to  75  cents  per  share.  The  stock  of  the  International 
Company  is  not  yet  offered  to  the  public.  There  are  said  to  be  6i 
patents,  9  actual  or  prospective  stations,  and  a  copyright  on  the 
word  "aerogram." 

CHICAGO  UNION  TRACTION  COMPANY  IN  DE- 
FAULT.— A  Chicago  dispatch  states  that  the  Union  Traction 
Company  was  virtually  declared  in  default  on  April  22,  when  it 
was  thrown  into  the  hands  of  the  United  States  Court.  Three 
judgments  aggregating  $1,100,000  were  entered  against  the  com- 
pany. The  judgments  were  in  favor  of  the  Guaranty  Trust 
Company,  of  New  York,  and  were  entered  specifically  against 
the  Chicago  Union  Traction  Company,  the  Consolidated  Trac- 
tion Company,  the  North  Chicago  Street  Railway  and  the  West 
Chicago  Street  Railway  Company.  The  charter  of  the  Chicago 
Union  Traction  Company  appears  to  be  such  that  a  direct  re- 
ceivership could  not  be  applied  for,  so  the  action  in  judgment 
proceedings  was  resorted  to.  The  judgment  against  the  North 
Chicago  railway  is  for  $570,052.66;  against  the  West  Chicago 
company  for  $280,440;  against  the  Union  Traction  Company, 
$217,690.66.  James  H.  Eckels,  president  of  the  Commercial  Na- 
tional Bank,  and  Marshall  E.  Sampsell,  clerk  of  the  United 
States  Circuit  Court,  were  chosen  to  act  as  joint  receivers  for  the 
properties. 

EVANSTON  (ILL.)  YARYAN  COMPANY.— The  plant  of  the 
Evanston  (111.)  Yaryan  Company,  which  was  bid  in  at  foreclosure 
sale  last  week  by  Lyman  A.  Walton,  vice-president  of  the  Equitable 
Trust  Company,  for  $219,295,  has  been  conveyed  by  him  to  the 
Evanston  Heating  Company,  organized  to  succeed  the  Yaryan  Com- 
pany. The  consideration  is  $285,000.  The  purchasing  company 
executed  a  trust  deed  to  the  Illinois  Trust  &  Savings  Bank  as 
trustee  for  $400,000,  of  which  $125,000  is  to  be  issued  immediately, 
to  be  followed  by  additional  issues  from  time  to  time  in  connection 
with  the  improvement  and  enlargement  of  the  plant  not  exceeding 
in  the  aggregate  85  per  cent,  of  the  company's  subsequent  additional 
expenditures.  The  bonds  run  ten  years  and  bear  5  per  cent,  interest. 
It  is  understood  that  interests  friendly  to  the  Chicago  Edison  Com- 
pany are  behind  the  purchase. 

BOSTON  EDISON  INCREASE.— A  special  meeting  of  the 
Boston  Edison  Company  will  be  held  in  May  to  authorize  the  issue 
of  8,640  shares  of  treasury  stock  and  authorized  by  the  gas  com- 
missioners to  be  issued  at  $200.  This  stock  will  be  offered,  on  the 
basis  of  one  new  share  for  each  ten  now  held,  to  stockholders  of 
record  on  the  date  of  special  meeting.  In  the  event  that  the  gas 
commissioners  authorize  stockholders  to  subscribe  for  the  new  20.000 
share  issue  just  voted  at  $200  a  share,  $4,000,000  will  be  realized, 
of  which  amount  $2,250,000  will  be  used  in  making  payments  on 
the  recently  acquired  electrical  business  of  suburban  companies, 
leaving  $1,750,000  for  improvements. 

CUMBERL.\ND  TELEPHONE.— The  Cumberland  Telephone 
and  Telegraph  Company  (Bell  system  in  some  Southern  States)  re- 
ports for  two  months  ending  March  31,  as  follows: 

1903.  1902.  Changes. 

Gross    $548,764         $488,664     Inc.  $60,100 

Expenses      381,318  356.390     Inc.     24,928 

Net     $167,446         $132,274     Inc.  $35,172 

Subscribers  number  96,168,  against  81,621  in  March,  1902,  an  in- 
crease of  14,547. 

DIVIDENDS.— The  directors  of  Westinghouse  Electri(?  & 
Mfg.  have  declared  the  quarterly  dividend  of  ij4  per  cent,  upon 
the  assenting  stock,  payable  May  15  to  stock  of  record  April  30. 
The  Chicago  Edison  directors  have  declared  the  regular  quar- 
terly dividend  of  2  per  cent,  payable  May  I.  The  directors  of  the 
.\merican  District  Telegraph  Company  have  declared  the  regu- 
lar semi-annual  dividend  of  i  per  cent.,  payable  May  15.  The 
National  Carbon  Company  has  declared  the  regular  quarterly  divi- 
dend of  i^i  per  cent,  on  the  preferred  stock,  payable  May  15. 

THE  FALL  RIVER  (MASS.)  AUTO]\L\TIC  TELEPHONE 
COMP.\N\',  after  charging  off  depreciation  has  paid  a  quarterly 
dividend  of  ly^  jicr  cent.,  and  has  a  suri)lus  left.  The  number 
of  subscribers'  stations  is  over  1,000,  and  applications  are  being 
received  dailj''.  It  is  claimed  that  the  expense  as  well  as  the  plant 
investment  shows  a  decided  decrease  per  subscriber  with  growth 
of  the  exchange.  The  increased  number  of  telephones  in  oper- 
ation has  shown  no  increase  in  number  of  troubles,  and  no  neces- 
sity for  additional  help  to  take  care  of  the  system. 
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MOXKV  l<)  lUKN.  Till-  A'^i'  York  Sim  kivci*  spaci-  i.i  ilic 
followiiiK  curioif.  item:  "There  is  current  in  crrlain  stock  market 
circles  tlic  strimKe  story  that  n  crowd  nf  ..i.trntiTH  with  hend- 
quarterH  in  a  hij}  Broadway  buildini;  has  been  arcumulatinR  for 
several  months  past  a  large  surplus  of  cash.  There  has  l)ccn.  it 
is  said,  heavy  liquidation  of  stocks  to  swell  the  mysteries  fund, 
the  prcsfiii  proportions  o|  which  are  estimate. 1  in  liKurcs  that 
would  excite  scepticism  but  for  the  apparent  sincciiiy  with  which 
the  information  is  Riven.  Various  imaRinary  reasons  have  been 
assigned  for  the  concentration  of  so  much  money.  The  matter, 
naturally,  has  given  rise  to  a  great  deal  of  talk,  and  it  is  taken 
for  granted  that  an  important  deal  is  foreshadowed,  but  the  na- 
ture of  it  is  a  profound  mystery.  The  crowd  in  question  is 
heavily  interested  in  traction  and  lighting  affairs.  Everything 
about  the  story  is  extremely  vague,  which,  of  course,  gives  it  an 
increased  speculative  interest." 

CUVAHOG.V  TKI.KI'HONE  COMl'ANY.— The  directors 
of  the  Cuyahoga  Telephone  Company,  Cleveland,  Ohio,  have 
agreed  upon  a  plan  for  rcTmancing  the  company,  to  be  sub- 
mitted to  a  vote  of  stockholders  on  May  21.  It  provides  for  the 
reduction  of  the  capital  stock  from  ^,t,ooo,ooo  to  $1,500,000,  and 
the  issue  $2,000,000  of  b  per  cent,  cumulative  preferred  stock  to 
be  offered  to  present  stockholders  at  70.  This  would  net  $840,- 
000,  for  which  $509,.^4S  would  go  to  the  Federal  Telephone  Com- 
pany in  payment  of  debts  due  that  company,  and  the  remaining 
$J/0,0()-'  would  go  lor  imnicdiate  improvements.  The  romaiii- 
ing  $800,000  of  the  preferred  stock  is  to  be  held  in  the  treasury 
and  sold  later  at  not  less  than  $80  per  share.  The  Cuyahoga 
Telephone  Company  has  paid  the  back  interest  on  its  bonds 
and  is  now  earning  a  good  surplus  above  its  charges. 

MICHIGAN  TELEPHONE  COMPANY.— The  Union  Trust 
Company,  of  Detroit,  as  receiver  of  the  Michigan  Telephone 
Company,  has  filed  a  petition  in  the  United  States  circuit  court 
asking  for  authority  to  issue  $50,000  worth  of  receiver's  certifi- 
cates, payable  within  three  months  from  the  date  an  order  is 
issued,  and  carrying  interest  at  a  rate  not  exceeding  6  per  cent. 
The  $50,000  thus  raised  is  to  be  used  to  construct  as  a  part  of 
the  receivership  property  such  telephone  wires  and  conduits  as 
may  be  necessary  to  connect  the  different  parts  of  the  system, 
which  the  petition  alleges  is  now  being  done  by  apparatus  that 
did  not  pass  under  the  control  of  the  trust  company  when  it  was 
appointed  receiver.  This  refers  to  the  old  Detroit  Telephone 
Company  equipment,  which,  it  is  understood,  will  now  be  en- 
tirely separated  from  the  Michigan  plant. 

MASSACHUSETTS  LIGHTING  CONSOLIDATION.— 
The  consolidation  of  Massachusetts  lighting  properties  recently 
set  on  foot  now  includes  five  companies,  whose  capital  stock, 
price  paid  for  control,  gas  output  and  electric  lamp  capacities  for 
year  ended  June  30,  1902,  are  as  follow: 

Cap.  stk.  Price  pd.  Gas  out.     Elec.  lamp. 

Chelsea      $300,000  125  43,412,200          16,200 

E.  Bos.  Gas 275,000  50           68,881,990          

N.  &  \V.   G 230,000  300  123,596,000         14,970 

Som.  E.  L 200,000  185         22,806 

Woburn  L.   H.  &  P 175,000  no          15,200 

Total     $1,200,000  ...  235,890,190         69,176 

CONSOLIDATION  IN  COLUMBUS.— It  is  reported  in 
Columbus  that  a  consolidation  of  the  Columbus  Edison  Com- 
pany and  the  Columbus  Railway  Company  has  been  practically 
concluded.  By  virtue  of  the  agreements  of  consolidation,  it  is 
stated  that  the  stock  of  both  companies  will  be  taken  by  a  hold- 
ing company,  the  capitalization  of  which  has  not  yet  been  made 
public,  and  the  stock  of  both  the  companies  will  be  guaranteed 
dividends.  The  capital  stock  of  the  Columbus  Railway  Com- 
pany is  $6,000,000,  and  of  the  Columbus  Edison  Company 
$1,000,000.  The  latter  controls  the  two  electric  lighting  and 
power  plants  of  Columbus. 

BOSTON  WEST  END.— Stockholders  in  the  West  End  Street 
Railway  Company  have  voted  to  increase  the  capital  stock  $454,250 
by  the  issue  of  9,085  new  shares,  the  par  value  of  which  is  $50,  thus 
increasing  the  common  stock  of  the  company  from  181,700  shares,  of 
the  par  value  of  $9,085,000,  to  190,785  shares,  of  the  par  value  of 
$9-539-250.  The  new  stock  is  issued  for  the  purpose  of  providing 
means  to  repay  to  the  Boston  Elevated  Railway  Company  amounts 
expended  by  it  for  the  permanent  additions,  alterations  and  improve- 
ments on  the  property  of  the  \\'est  End  Company. 

FEDERAL  TELEPHONE  COMPANY.— The  Everett- 
Moore  syndicate,  Cleveland,  Ohio,  is  considering  plans  for  re- 
financing the  Federal  Telephone  Company.  It  is  probable  that  a 
new  company,  with  reduced  capital  stock,  will  be  formed  to 
take  over  the  assets  and  liabilities  of  the  old  company. 


.MAUIO.M  (O.MI'ANV'S  ANNUAL  .\l  1-.I-.  I  I  \i  i  1  h.-  an- 
nual meeting  of  the  stockhohlers  of  the  Marconi  Wireless  Tcle- 
graph  Company  of  America  was  held  last  week  in  Jersey  City. 
The  principal  business  of  the  meeting  was  to  elect  successors  to 
three  directors  whose  terms  had  expired.  Two  of  these,  Samuel 
Insull,  of  Chicago,  and  Jidin  W.  Griggs,  of  New  Jersey,  were  re- 
elected. Jidin  D.  Oppe,  manager  for  tlie  Marconi  Company,  of 
Can.ida,  was  chosen  to  succeed  Commander  J.  IJ.  Kcllcy,  United 
States  Navy. 

BOSTON  EDISON  INCREASE.- At  a  special  meeting  of 
the  Boston  Txlison  Electric  Illuminating  Company,  the  stock- 
holders authorized  the  directors  in  petition  the  gas  and  electric 
i-ommissioners  for  authority  to  issue  jo.ooo  shares  of  new  stock, 
the  proceeds  to  be  used  for  general  increase  of  company's  busi- 
ness, but  principally  for  the  acquisition  of  suburban  companies. 

Commercial  Intelligence. 

THE  VVl'^LK  IN  TRADE. — Cool  weather  in  some  sections 
of  the  country  and  numerous  labor  troubles  have  exercised  some 
retarding  inlUiences  in  trade  develo))ment,  yet,  notwithstanding 
these,  the  conditions  were  satisfactory,  generally  speaking.  An 
easing  in  money  rates  in  nearly  all  markets  is  an  encouraging 
feature,  but  one  not  unusual  at  this  time  of  the  year.  Collections 
continue  to  in;prove  slightly  but  steadily.  The  manufacturing 
industry  was  never  so  active,  and  railroad  earnings  continue 
large.  Foreign  crop  reports  are  favorable  to  American  pro- 
ducers. In  Germany  the  crop  conditions  are  less  hoi)eful  than 
they  were  one  r)r  two  years  ago,  and  French  reports  are  not 
altogether  satisfactory.  The  remission  of  grain  duties  in  the 
new  British  budget  has  been  temporarily  favorable  to  export 
business.  In  the  labor  situation  the  usual  spring  unrest  is  visi- 
ble in  many  lines,  and  the  building  trades  are  being  harassed 
by  numerous  strikes.  Pig  iron  has  eased  in  price,  and  buyers 
arc  backward,  evidently  hoping  for  further  concessions,  while 
the  latter  part  of  the  year's  requirements  are  still  reported  un- 
placed. -Against  this  is  to  be  noted  the  strength  of  steel  and 
finished  products  in  nearly  all  lines.  Steel  billets  and  sheets 
are  very  scarce.  Much  new  work  has  been  postponed  because  of 
inability  to  get  supplies.  The  demand  for  structural  materials 
is  reported  undiminished,  noiwithsianding  the  uneasiness  in 
labor  circles.  The  volume  of  new  work  oflfered  and  projected  is 
heavy.  In  copper,  the  situation  is  unchanged;  producers  are 
maintaining  nominal  prices  and  consumers  are  nf)t  buying.  Dur- 
ing the  week,  offers  of  Lake  copper  were  as  low  as  i4}/^c.,  but 
no  buyers  could  be  found.  The  producers'  prices  are  I5zi5%c. 
for  Lake  and  electrolytic,  and  I4j^ai454c  for  casting  stock.  "The 
business  failures  for  the  week  ending  .\pril  23,  as  reported  by 
Bradstrccfs,  numbered  152,  against  160  the  week  previous,  and 
181  the  corresponding  week  last  year. 

CONTRACT  FOR  MEXICAN  LIGHTING  PLANT.— The  con- 
tract has  been  let  to  a  Mexican  concern  for  the  equipment  of  the 
proposed  electric  lighting  plant  for  the  City  of  San  Juan  Bautista, 
capital  of  the  State  of  Tabasco,  to  which  reference  has  recently 
been  made  in  these  columns.  The  plant  will  be  operated  by  the 
Compania  Electro  Motriz  Tabasquena.  The  initial  equipment  will 
take  care  of  50  arc  lamps  and  3,000  incandescent  lights.  It  is  ex- 
pected, however,  that  the  installation  will  be  very  largely  increased 
later  on.  The  importing  and  exporting  firm  of  Polte,  Reyes  & 
Castro,  of  Tiburcio  7,  Mexico  City,  has  secured  the  initial  contract. 
The  equipment,  etc.,  will  be  purchased  by  them  in  the  United  States. 

MORE  CARS  FOR  PORTO  RICO  ROAD.— The  San  Juan  Light 
&  Transit  Company,  which  operates  the  existing  electric  traction 
system  in  San  Juan,  Porto  Rico,  and  is  controlled  by  J.  G.  White 
&  Co.,  is  about  to  order  some  more  cars.  Those  now  in  use  were 
built  by  the  American  Car  &  Foundry  Company  and  the  Stephenson 
Car  Works.  The  trucks  are  Peckham.  The  motors — 35  hp  type — 
were  supplied  by  the  General  Electric  Company. 

LIGHTING  OUTFIT  FOR  MANILA.— Mackenzie,  Quarrier  & 
Ferguson,  Inc.,  114  Liberty  Street.  New  York,  has  secured  an  order 
for  a  14-in.  x  13-in.  Harrisbnrg  Standard  engine,  belted  to  an  alter- 
nating-current General  Electric  generator  of  loo-kw  capacity  for 
shipment  to  Manila  for  United  States  Government  lighting  work. 

CUBAN  LIGHTING  AND  TRACTION  FRANCHISE— An 
electric  light  and  traction  system  is  to  be  installed  in  the  City  of 
Santiago,  Cuba,  a  concession  having  been  granted  to  Eduardo  J. 
Chibas,  contracting  engineer  of  that  city.  The  initial  length  of  the 
road  will  be  five  miles. 

BRAZILIAN  MINING  PLANT.— A  British  syndicate  which  is 
represented  in  Rio  Janeiro  by  Edward  H.  Tyler,  formerly  engineer 
of  Arens  Brothers,  of  that  city,  intends  to  construct  an  extensive 
electrodynaniic  mining  plant  in  that  part  of  the  world. 
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RONEY  STOKER  SALES.— Westinghouse,  Church,  Kerr  & 
Co.  have  recently  received  the  third  order  for  Roney  mechani- 
cal stokers  from  the  Potomac  Electric  Power  Company,  Wash- 
ington, D.  C.  The  Potomac  Company  is  the  newer  coporation 
which  has  taken  over  the  properties  of  the  U.  S.  Electric  Light- 
ing Company,  of  Washington,  D.  C,  which  formerly  operated  a 
large  lighting  plant  at  the  corner  of  Fourteenth  and  B  Streets. 
This  plant  has  i)revi(3usly  been  partially  equipped  with  another 
type  of  furnace.  A  new  equipment  of  four  450  P).  &  W.  boil- 
ers, fitted  with  Roney  stokers,  was  rushed  into  service  in  the 
early  winter  to  aid  in  sustaining  the  winter  peak  loads  upon  the 
plant, and  their  satisfactory  operation  has  resulted  in  the  provision 
for  extensions  above  noted.  The  Roney  stoker  equipment  at  pres- 
ent aggregates  2,700  hp.  The  New  York  Central  and  Hudson 
River  Railroad  Company  have  also  ordered  Roney  stokers  for 
equipping  the  boiler  plant  of  their  new  elevator,  at  Weehawken, 
N.  J.  The  equipment  will  comprise  four  stokers  operating  un- 
der 2,000  hy>  of  Aultnian  and  Taylor  water-tube  boilers.  The 
International  Railway  Company,  of  Bufifalo,  N.  Y.,  have  placed 
the  si.xth  order  for  Roney  stokers,  increasing  their  present  capa- 
city to  6.goo  hp.  The  Ingersoll-Sergeant  Drill  Company  will 
install  twelve  stokers  in  their  plant  at  Phillipsburg,  N.  J.  Roney 
stokers  of  various  sizes  have  also  been  sold  to  the  Stirling  Com- 
pany, for  Berwind  White  Coal  Mining  Company,  Winber,  Pa.; 
the  American  Bridge  Company,  the  ninth  order;  the  American 
Locomotive  Company,  the  fifth  order,  and  the  Pennsylvania 
Railroad  Company,  for  Altoona,  Pa.,  the  seventh  order.  The 
latter  consignment  will  be  installed  in  the  new  extension  to  the 
boiler-house  serving  the  car  shops  at  this  point.  This  boiler- 
house  was  designed  and  erected  by  Westinghouse,  Church,  Kerr 
&  Co.,  and  also  a  similar  boiler-house  for  serving  the  machine 
shops.  The  boiler  and  stoker  equipment  in  the  latter  has  al- 
ready been  duplicated,  and  similar  extensions  are  under  way  for 
the  boiler-house  serving  the  car  shops. 

NIAGARA  RESEARCH  LABORATORIES.— This  is  the  name 
of  a  $100,000  company  which  has  filed  incorporation  papers  at  Albany. 
Its  object  is  stated  as  follows:  To  maintain  a  research  laboratory 
for  scientific  investigation  at  Niagara  Falls ;  do  analytical  and  ex- 
perimental work  for  the  general  public;  act  as  consulting  engineers, 
and  experts  in  perfecting  or  improving  e.xisting  processes ;  rent 
space,  power  and  the  use  of  its  laboratories  for  physical,  chemical 
and  electrochemical  investigations  ;  manufacture  and  sell  chemicals 
and  allied  products,  apparatus  and  supplies,  etc.  The  primary  object 
of  the  members  of  the  new  company  is  original  research.  They 
propose,  however,  to  promote  the  interests  of  theoretical  and  ap- 
plied electrochemistry  and  electrometallurgy  by  offering  to  experi- 
menters for  a  reasonable  sum  the  resources  of  their  laboratories  and 
the  aid  of  experienced  men.  The  technical  men  in  the  company  are 
three  young  engineers — F.  M.  Becket,  R.  A.  Witherspoon  and  L.  E. 
Saunders — graduates  of  scientific  schools,  who  have  been  for  the 
last  few  years  hard  at  work  with  electric  furnaces,  etc.,  aiding  in  the 
development  of  the  processes  now  in  successful  operation  at  Niagara 
Falls.  Among  the  directors  for  the  first  year  are  J.  G.  White,  of  the 
firm  of  J.  G.  White  &  Co.,  of  New  York  City ;  W.  B.  Rankine,  vice 
president  of  the  Niagara  Falls  Power  Company;  W.  S.  Gray,  of 
New  York  City,  a  dealer  in  chemicals;  Norman  M.  Pierce,  of  Bing- 
hamton,  N.  Y. ;  Henry  J.  Pierce,  E.  B.  Stevens,  W.  G.  Case  and  Dr. 
Elmer  Starr,  of  BufTalo.  It  is  understood  that  Mr.  Stevens  will 
be  elected  president  of  the  company  and  Mr.  Rankine  vice-presidcit. 

SOME  TRUMBULL  FOREIGN  AND  DOMESTIC  ORDERS 
— The  Trumbull  Electric  Company,  of  Plainville,  Coim.,  through  it-; 
New  York  offices.  Electrical  Exchange  Building,  which  are  under 
the  management  of  Mr.  Thomas  D.  Watson,  reports  recent  receipt 
of  a  number  of  substantial  orders  for  its  specialties  for  shipment  to 
various  foreign  countries.  Frank  A.  Cundill,  of  96  Wall  Street, 
New  York,  acting  on  behalf  of  the  British  electrical  engineering 
and  contracting  firm  of  Healing  &  Co.,  Yokohama,  has  sent  in  a  large 
order  for  assorted  switches.  Anderson  &  George,  of  Shanghai. 
China,  have  been  heavy  purchasers  for  some  time  past.  Arthur  H. 
Merriam,  of  132  Pearl  Street,  New  York,  has  also  purchased  a 
quantity  of  assorted  switches  and  rosettes  for  export.  The  Trum- 
bull people  have  a  big  run  at  present  in  their  combination  switches 
for  domestic  consumption.  The  New  England  Electric  Company, 
of  Watcrbury,  Conn.,  is  ordering  these  specialties  at  the  rate  of  2.000 
per  month.  A  lot  of  assorted  switches  has  been  ordered  by  the 
Delaware,  Lackawanna  &  Western  Railroad  for  signal  purpose^ 
The  Carleton-Chase  Electric  Company,  Havemeyer  Building,  New 
York,  has  ordered  a  complete  line  of  knife  switches  varying  from 
15  to  200  amp.  as  well  as  about  10,000  assorted  rosettes.  The  Trum- 
bull Company  has  just  decided  to  build  a  new  addition  to  its  fac- 
tory.    The  manufacture  of  panel  boards  is  contemplated. 

WESTINGHOUSE  TURBINE  SHIPMENTS  FOR 
AFRIC.\. — An  interesting  shipment  has  recently  been  made 
from  the  shops  of  the  WestinghctJse  Machine  Company,   Pitts- 


burg, Pa.,  of  the  first  turbines  of  a  large  size  and  of  American 
manufacture  to  be  exported  from  this  country.  The  shipment 
consisted  of  two  i,ooo-kw  Westinghouse  generating  units  of  the 
most  recent  design.  They  are  destined  for  light  and  power 
service  in  the  De  Beers  mines,  at  Kimberl} ,  South  Africa.  Steam 
turbine  equipments  have  also  within  the  last  month  been  shipped 
from  the  Pittsburg  factory,  as  follows:  The  B.  F.  Goodrich 
Company,  Akron.  Ohio,  one  400-kw  unit  for  supplying  light  and 
power  to  shops;  The  Johnson  Harvester  Company,  Batavia,  N. 
Y.,  one  400-kw  unit  for  furnishing  power  to  shops;  The  Con- 
solidated Railways  Light  and  Power  Company,  Wilmington, 
N.  C,  one  400-kw  unit  for  railway  and  lighting  service;  The 
Nassau  Light  and  Power  Company,  Roslyn,  L.  I.,  one  400-kw 
unit  for  local  lighting,  and  S.  D.  Warren  &  Co.,  Cumberland 
Mills,  Me.,  one  400-kw  unit  for  furnishing  light  and  power  to 
the  company's  mills  located  at  this  point. 

THE  GENERAL  ELECTRIC  POWER  COMPANY,  LTD., 
of  Germiston,  Transvaal,  South  Africa,  is  calling  for  bids  for 
the  supply  of  one  i,ooo-kw  and  two  1,500-kw,  3-phase,  60-cycle, 
direct-connected  alternators.  Bids  are  asked  for  both  steam 
turbines  and  reciprocating  engine  sets,  in  order  to  determine 
which  is  best  suited  for  its  work.  These  machines  are  for  exten- 
sion of  the  company's  existing  plant,  which  supplies  current  for 
power  and  other  jmrposes  to  a  neighljoring  group  of  mines,  and 
further  considerable  extensions  are  contemplated.  The  in- 
quiries were  made  locally,  as  all  such  machines  are  purchased 
direct  through  Transvaal  representatives  of  Continental,  Eng- 
lish and  American  firms. 

.\LLIS-CHALMERS.— At  the  last  meeting  of  the  board  of 
directors  of  the  Allis-Chalmcrs  Comijany,  held  in  New  York 
April  15,  the  regular  quarterly  dividend  of  i^^  per  cent,  was  de- 
clared on  preferred  stock.  The  volume  of  business  on  the  books 
of  the  company  to-day  far  exceeds  that  of  any  time  since  the 
organization  of  the  company,  notwithstanding  the  fact  that  the 
output  of  the  plants  has  been  increased  to  a  large  extent.  The 
company  can  see  no  abatement  of  prosperity  in  its  various 
branches  of  manufacture.  There  seems  to  be  an  unlimited  de- 
mand for  all  kinds  of  high-grade  machinery  which  is  certainly 
a  good  indication  that  prosperity  is  enjoyed  in  all  lines  of 
manufacture. 

PITTSBURG  .\ND  MONTANA  COPPER  COMPANY.— 
Westinghouse,  Church.  Kerr  &  Co.  recently  received  an  order 
for  the  entire  mechanical  equipment  of  a  new  smelter,  to  be 
shortly  erected  in  the  vicinity  of  Butte,  Mont.  The  equipment 
comprises:  two  i6o-hp  Westinghouse  compound  engines,  driving 
Connersville  blowers;  one  85-hp  Westinghouse  compound  en- 
gine, driving  a  4S-kw  D.  C.  125-volt  generator,  with  switch- 
board; two  Westinghouse  standard  engines;  four  Roney  me- 
chanical stokers  for  four  250-hp  B.  &  W.  boilers. 

THE  NERNST  LAMP  COMPANY,  of  Pittsburg,  Pa.. 
through  the  H.  C.  Roberts  Electric  Supply  Company,  of  Phila- 
delphia, has  secured  the  contract  for  lighting  the  new  Roberts 
Hall,  Haverford  College,  Haverford,  Pa.,  with  two,  three  and 
six-glower  Nernst  lamps.  The  main  auditorium  of  the  college  is 
also  to  be  lighted  by  Nernst  lamps.  The  Westinghouse  Trust 
Company  Building,  of  Washington,  Pa.,  has  been  fitted  through- 
out, including  offices  and  billiard-room,  with  two-  and  three- 
glower  Nernst  lamps. 

CEILING  FANS  FOR  CHINA.— The  Federal  Electric  Com- 
pany, Washington  Life  Building,  New  York,  has  secured  a  contract 
through  Fearon  Daniels  &  Co.  of  China,  96  Wall  Street,  for  alter- 
nating-current ceiling  fans  to  be  shipped  to  China  for  Shanghai. 
This  makes  the  third  order  secured  through  the  same  source  and  for 
fhe  same  destination.  The  value  of  the  present  contract  is  about 
$3,000.  The  Federal  Company  has  just  taken  a  good-sized  order 
for  Standard  Undergroimd  rubber-covered  wire  for  Mexico  for  a 
lighting  plant. 

THE  SHERWIN  WILLIAMS  COMPANY,  a  large  paint 
manufacturing  concern  operating  several  factories  in  United. 
States  and  Canada,  have  purchased  a  Westinghouse  steam  tur- 
bine power  outfit,  for  their  Cleveland  factory,  to  be  direct-con- 
nected to  a  400-kw,  2-phasc  turbo-generator._  .The  current  to 
be  generated  at  440  volts,  and  60  cycles  will  be  used  for  general 
power  and  lighting  puposcs  throughout  the  factory. 

SUPPLIES  WANTED.— The  Crookston  Waterworks,  Power  & 
Light  Company,  of  Crookston,  Minn..  Mr.  W.  F.  McNally  secretary, 
are  in  the  market  for  one  mile  of  vitrified  clay  conduit  for  under- 
ground work,  and  6,000  ft.  of  stranded  bare  cable  for  overhead 
feeders,  all  500,000  circular  mils. 

PRETORIA,  SOUTH  AFRICA,  will,  it  is  stated,  install  an 
electric  light  and  traction  system  to  cost  $1,250,000 
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TIIK  .\UTO.M\TIC  ELFXTRIC  COMTANV.  ..f  ChicaKo. 
lui>  l)C({un  the  shipnicnl  of  luitoinutu'  iclcplunic  (•(|iii|iiiicnt  to  the 
Dayton  llimic  Tclcphuiic  Ci>in|i;iny,  of  Dayimi,  (Jliit),  and  thr 
Citizens'  Tclc|)hi)nc  Company,  of  (jranil  Kapid-.,  Midi.  The 
Dayton  Company  will  be|{in  business  witli  (i,(i(m)  stations,  and  its 
ultimate  capacity  will  be  iy,ooo.  The  Grand  Kapids  IDnipany 
will  have  a  present  installation  of  5,(XX),  with  an  nitnnaic  ca- 
pacity of  l(;,ix)(i.  Moth  of  tliisc  companies  have  creeled  new  build- 
ings, which  were  dcsiKiicd  especially  for  the  aiiioniatic  cxchanKc. 
No  party  lines  will  be  used.  'I'lic  Automatic  Kkctric  Company  is 
also  mnmifacturing  compleic  ctpiipment  for  the  Citizens'  Telei)honc 
Company,  of  Columbus,  C).,  in  which  plant  7,000  stations  will  be  in- 
stalled at  first,  with  an  ultimate  capacity  of  ig.ooo.  The  Northeast- 
ern Telephone  Company,  ol  Portland.  Me.,  has  also  placed  an  order 
with  the  .Vutom.Ttic  I'llectric  Company  for  2,5CX3  telephones  and 
switches,  the  switchboard  to  have  a  cai)acity  of  lo.fKU).  Out  in  Iowa, 
the  recently-organized  Commonwealth  Telephone  Company  has  placed 
an  order  with  the  Automatic  Electric  Company  for  the  cquii)- 
nient  of  1,200  stations,  with  a  capacity  of  10,000.  An  order  has 
also  t)een  given  by  the  Wetlstein  Construction  Company,  which 
will  build  the  new  exchange  in  Burlington,  Iowa.  This  order 
calls  for  the  present  e<iuipmcnt  of  800  stations  and  an  ultimate 
capacity  of  io,ooo. 

THE  AMERICAN  RIVER  ELECTRIC  COMPANY.— Arti- 
cles incorporating  the  American  River  Electric  Company  have 
been  filed  in  California.  The  capitalization  is  $2,500,000,  and  San 
Francisco  is  named  as  the  principal  jtlace  of  business.  Among 
the  company's  objects  are  the  generation  of  electric  power, 
which  is  to  be  transmitted  from  a  point  on  the  American  River 
near  I'lacerville,  Cal.,  to  Stockton,  for  lighting  and  power  pur- 
poses. Mortimer  Fleishacker,  Herbert  Fleishacker  and  A.  J. 
Hechtman  have  been  planning  this  system  for  some  time.  The 
new  company  has  perfected  its  water  rights  on  the  .\merican 
River,  and  has  let  contracts  for  a  7S-mile  double-pole  line,  which 
after  leaving  Placervillo,  will  extend  to  Plymouth,  Amador  City, 
Sutter  Creek,  Jackson,  San  .-Vndreas,  Lodi  and  Stockton.  Con- 
tracts have  been  let  for  some  of  the  machinery,  and  Mortimer 
Fleishacker  says  that  the  quick  deliveries  promised  will  enable 
them  to  operate  the  plant  by  the  close  of  this  year.  While  the 
company  is  desirous  of  supplying  current  in  Stockton  for  light- 
ing purposes  it  will  not  depend  largely  upon  that  for  its  revenue, 
as  the  rich  mining  districts  of  the  Mother  Lode  will  furnish  a 
good  market  for  electric  power.  The  initial  installation  will  be 
S.ooo  hp. 

THE  KOKOMO,  MARION  AND  WESTERN  TRACTION 
COMP.-^NY  has  filed  articles  of  incorporation  and  plans  with  the 
Secretary  of  State  of  Indiana.  This  company  has  acquired  the 
Kokomo  Railway  and  Light  Company,  and  has  commenced  the 
construction  of  33  miles  of  road  over  a  private  right  of  way, 
connecting  Kokomo  Marion  and  intermediate  towns.  Later  on 
it  is  proposed  to  build  47  miles  of  road  east  of  Marion.  This 
will  be  an  over-head  trolley  line  of  single-track  construction, 
and  the  power  house  of  the  Kokomo  Railway  &  Light  Com- 
pany will  be  used  in  the  operation  of  the  road.  The  contract 
for  the  road-bed  has  been  let  to  the  Indiana  Inter-urban  Con- 
struction Company,  of  Kokomo.  F.  F.  Van  Tuyl  &  Co.,  of 
Detroit,  are  the  consulting  engineers  for  both  the  railway  and 
the  construction  companies.  It  is  proposed  to  push  the  con- 
struction of  the  railroad  as  fast  as  possible,  and  to  operate  10  miles 
of  the  road  by  the  4th  of  July.  That  the  completion  of  the  road 
is  to  be  pushed  with  all  possible  haste  will  be  gathered  from 
the  fact  that  the  company  was  organized,  the  articles  of  incor- 
poration and  plans  filed,  and  the  actual  w'ork  of  construction  be- 
gun in  a  little  more  than  one  week. 

CONTINUOUS  RAIL  JOINT  COMP-^NY!— Messrs.  Geo. 
G.  Frelinghuysen  and  Fred'k.  T.  Feary,  representing  the  Con- 
tinuous Rail  Joint  Company  of  America,  have  concluded  the  pur- 
chase of  about  twenty  acres  of  land  at  Troy,  N.  Y.,  with  the  roll- 
ing mills,  machine  shops  and  numerous  other  buildings  formerly 
owned  by  the  Troy  Steel  Company,  part  of  which  they  have 
been  operating  under  lease  for  the  past  three  years.  The  prop- 
erty has  a  dock  frontage  on  the  Hudson  River,  and  the  New 
York  Central  Railroad  runs  through  it.  The  new  switch  has 
just  been  completed  from  the  New  York  Central  Company's 
tracks  around  the  rolling  mill.  The  Wynantskill  Brook  runs 
across  the  entire  plot,  giving  an  excellent  and  constant  supply  of 
fresh  water.  The  plant  will  hereafter  be  known  as  the  Albany 
Iron  &  Steel  Works  Department,  of  the  Continuous  Rail  Joint 
Company  of  .America.  The  output  of  the  products  of  the  com- 
pany will  be  greatly  increased.  In  railroad  circles  the  Con- 
tinuous Rail  Joints  are  universally  liked,  and  fifteen  thousand 
miles  of  track  have  been  equipped  with  this  appliance.  The 
general  offices  have  alwavs  been  and  will  remain  at  Newark, 
N.  J. 


ST.  I.OUIS  K.\I'(XSrriUN  PLANT.-Thc  soo-hp  Ducrr  ma- 
rine boiler,  which  was  taken  out  of  the  battery  of  boilers  of  the 
(iermaii  man  of-w.'ir  Siuhsi'ti  for  exhibition  at  the  I^xiisiana 
Purchase  Exposition,  raised  steam  for  the  first  lime  April  22,  and 
operated  the  300  hp,  high-speed,  automatic,  tandem-compound 
engine  supi)lird  by  the  lUifTalo  l-'orge  Company,  f)f  UufTalo,  N.  Y. 
This  was  the  (irsi  work  done  by  the  prc-Exposition  power  plant. 
Hesides  the  Diierr  boiler  and  the  Buffalo  engine  there  were 
placed  in  operation  a  200-kw  alternator,  built  by  ilie  .Stanley 
Electrical  Manufacturing  Comi)aiiy,  of  Pittsfield,  .Mass.;  a  Sorgc- 
Cochrane  fecdwater  healer  and  purifier  and  two  duplex  steam- 
driven  boiler  feed  pumps,  with  a  capacity  of  100  gallons  per  min- 
ute against  a  boiler  pressure  of  150  pounds  to  the  square  inch, 
furnished  by  the  National  Steam  Pump  Company,  of  I'ppcr 
Sandusky,  Ohio.  .Ml  these  machines  were  entered  as  exhibits  in 
the  Machinery  Department.  Two  Morrin-Climax  water-lube 
boilers,  with  a  combined  rating  of  about  700  hp,  supplied  by  the 
Clonbrock  Steam  Boiler  Company,  arc  now  being  installed,  and 
one  will  be  ready  for  service  before  the  dedication. 

.MECHANICAL  STOKERS  FOR  BOSTON  EDISON.— The 
Boston  Edison  Company  has  recently  purchased  from  Westing- 
house,  Church,  Kerr  &  Co.,  a  complete  equipment  of  Roney  me- 
chanical stokers,  to  be  installed  in  its  new  central  station,  now  in 
process  of  construction.  The  station  is  located  in  South  Boston, 
on  the  water  front,  and,  it  is  understood,  will  be  eventually  the 
main  station  of  this  company.  The  new  plant  is  arranged  for 
steam  turbo-generating  power  units,  and  the  design  of  the  build- 
ing and  equipment  provides  for  future  extensions  to  any  de- 
sired capacity.  The  boilers  are  of  the  B.  &  W.  500-hp  water- 
tube  type,  and  are  arranged  in  batteries  of  eight  boilers  each, 
seven  of  which  aggregate  sufficient  capacity  for  supplying  one 
power  unit,  with  an  eighth  as  a  reserve.  The  first  consignment 
will  comprise  eight  boilers  aggregating  4,000  hp,  each  fitted  with 
rocking-grate  stockers  of  the  Roney  type. 

MUNICIPALITIES  IN  ENGLAND.— Aspecial  meeting  of  the 
Salford  Borough  Council  was  recently  held  to  consider  the  plac- 
ing of  contracts  for  the  new  tramcars  required  for  the  borough, 
and  after  a  very  animated  discussion,  lasting  nearly  three  hours, 
the  recommendation  of  the  Tramways'  Committe  was  approved, 
and  the  contract  for  fifty  tramcars  at  approximately  $3,700  each, 
was  given  to  the  Westinghouse  Company.  The  London  County 
Council  recently  received  tenders  covering  the  switchboard  in- 
stallations for  the  sub-stations  at  the  Elephant  and  Castle,  New 
Cross  and  Camberwell  for  the  tramways,  the  contract  being 
awarded  to  the  British  Westinghouse  Electric  &  Manufacturing 
Company,  Limited.  This  contract  amounts  to  approximately 
$27,000. 

BALL  ENGINE  ORDERS.— The  Ball  Engine  Company, 
Erie,  Pa.,  has  received  an  order  for  two  engines  of  400  hp,  from 
the  Washington  Electric  Light  and  Power  Company,  Wash- 
ington, Pa.  The  Franklin  Electric  Light  Company,  Franklin. 
Pa.,  has  also  purchased  a  150-hp  engine  from  the  Ball  Engine 
Company.  The  Beloit  Iron  Works,  Beloit,  Wis.,  have  purchased  a 
70-hp  engine  arranged  for  direct-connection  to  a  Northern  gen- 
erator, from  the  Ball  Engine  Company,  which  also  secured  an  order 
for  four  vertical  cross-compound  engines,  each  direct-connected  to 
iSO-kw  Crocker- Wheeler  generator,  for  the  new  First  National  Bank 
Building,  of  Chicago. 

A  MODERN  BAKERY.— A  novel  application  of  electricity  is 
a  recent  installation  of  the  Sprague  Electric  Company's  direct- 
current  motors  in  the  new  bakery  of  the  American  Pastry  and 
Manufacturing  Company,  in  East  Fifteenth  Street,  New  York 
City.  A  large  number  of  electric  motors  will  be  used  to  operate 
the  machines  for  mixing  dough  for  crackers,  biscuits  and  pies. 
An  ingenious  apparatus  has  also  been  perfected  for  electrically 
operating  the  ovens,  which  is  a  new  departure  in  this  industry. 

WORCESTER  WIRE  WORKS.— Improvements  in  power  fa- 
cilities w-ill  be  made  at  the  Worcester  (Mass.)  works  of  the 
American  Steel  &  Wire  Company,  the  United  States  Steel  Cor- 
poration. A  number  of  engines  will  be  compounded  and  con- 
densers installed,  and  electric  motors  will  be  installed  to  do  away 
with  shafting.  It  will  probably  be  necessary  to  put  in  a  new  en- 
gine with  direct-connected  generator,  to  provide  the  necessary 
current.    The  works  were  never  so  busy  as  no-w. 

PL.ANT  FOR  ELMIR.A.,  N.  Y.— The  Elmira  Water,  Light 
and  Railroad  Company,  Elmira,  N.  Y..  are  installing  a  300-kw 
60-cycle  Westinghouse  rotary,  which  will  be  used  to  handle  their 
day  motor  load.  .\t  night  it  will  be  driven  mechanically,  giv- 
ing alternating  current  and  3-wire  500  and  2SO-volt  direct  cur- 
rent. 
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BUCKEYE  ENGINE  ORDERS.— The  Buckeye  Engine  Company, 
of  Salem,  Ohio  (Mr.  Paul  Bigelow,  New  York),  has  recently  se- 
cured several  contracts  for  engines  for  driving  generators.  The 
Ingalls  Building,  at  Cincinnati,  Ohio,  is  to  be  equipped  with 
a  lo-in.  X  14  in.  simple  engine,  which  is  to  be  used  for  lighting 
purposes.  A  7J4  in-  x  12  in.  simple  engine  has  been  ordered  by 
the  New  Amsterdam  Gas  Company,  340  Third  Avenue,  New  York. 
The  same  concern  has  requisitioned  for  a  16^  in.  by  16  in.  simple 
engine  for  installation  in  its  Ravcnsvvood  (L.  I.)  plant.  Both  these 
will  be  utilized  for  power  purposes.  The  Pittsburg  and  Conneaut 
Dock  Company,  of  Conneaut  Harbor,  Ohio,  has  ordered  two  20 
in.  by  38  in.  by  36  in.  compound  engines  for  power  use.  The 
Pennsylvania  Railroad  will  install  an  1854  in-  by  30  in.  simple  engine 
in  its  Cleveland,  Ohio,  shops,  and  an  engine  of  similar  size  and  type 
has  been  ordered  for  its  Erie  (Pa.)  shops.  Both  these  machines  are 
for  lighting  use.  The  Union  Stock  Yards  and  Transit  Company,  of 
Chicago,  111.,  has  sent  in  orders  for  a  i6j4  in.  and  28}4  in.  by  30  in. 
compound  engine ;  also  for  a  I4}4  in.  and  25  in.  by  18  in.  machine, 
for  both  light  and  power.  The  Dayton  (Ohio)  Arcade  Company 
Building  is  to  be  equipped  for  lighting  purposes  with  a  i4}4  in.  and 
25  in.  by  21  in.  compound  engine;  also  a  11  in.  and  19  in.  by  16  in. 
one.  The  Norfolk  and  Western  Railway  Company  has  ordered  two 
1454  in.  and  23  in.  by  16  in.  compound  engines  for  its  Roanoke  (Va.) 
shops,  for  lighting.  The  Fletcher  Paper  Company,  Alpena,  Mich., 
will  be  furnished  with  a  13  in.  by  24  in.  simple  belted  engine  for  light 
and  power.  An  18^  by  18  in.  simple  engine  has  been  ordered  for 
light  and  power  by  the  S.  W.  Connellsville  Coke  Company,  Leck- 
rone.  Pa.  The  Atlas  Furniture  Company,  Jamestown,  N.  Y.,  has 
requisitioned  for  a  14J/4  in.  by  24  in.  simple  belted  engine  for  light 
and  power.  The  La  Belle  Iron  Works,  of  Steubenville,  Ohio,  will  be 
equipped  with  a  13  in.  by  22^  in.  by  30  in.  compound  engine,  for 
light  and  power.  The  New  York  Mutual  Gas  Light  Company,  36 
Union  Square,  has  ordered,  for  power  use,  two  13  in.  by  18  in.  simple, 
and  the  same  number  of  10  in.  by  21  in.  engines.  The  Seamless  Rub- 
ber Company,  of  New  Haven,  Conn.,  will  be  supplied  with  a  15)4  in. 
by  16  in.  simple  engine,  to  be  direct-connected  to  a  Bullock  gen- 
erator, for  lighting.  Two  pair  twin  20  in.  by  30  in.  engines  have  been 
ordered  by  the  Stearns  Salt  and  Lumber  Company,  of  Ludington, 
Mich.  They  will  be  utilized  for  power  purposes.  An  i8-34  in.  by 
30  in.  simple  engine  will  be  installed  for  light  and  power  in  the 
Wellsville,  Ohio,  plant  of  the  American  Sheet  Steel  Company.  A 
1554  in.  by  305^2  in.  by  33  in.  compound  engine  has  been  ordered  by 
the  Wilmington  (Del.)  Malleable  Iron  Company.  This  engine  will  be 
direct  connected,  for  light  and  power,  to  a  Crocker-Wheeler  gener- 
ator. The  new  structural  material  plant  of  Milliken  Brothers,  which 
is  to  be  electrically  operated  throughout,  will  be  installed  with  a 
14  in.  and  28^  in.  by  21  in.  compound.  The  generators  and  motors 
for  this  plant  will  be  Westinghouse. 

SOME  HEINE  BOILER  CONTRACTS.— The  Heine  Safety 
Boiler  Company,  of  St.  Louis,  Bowling  Green  Building,  New  York, 
reports  recent  receipt  of  several  substantial  contracts  for  boilers 
in  electrical  plants.  A  1,500-hp  outfit  in  three  units  of  500  hp  each 
has  been  ordered  by  the  Suburban  Electric  Light  Company,  of 
Scranton,  Pa.  The  Taunton  (Mass.)  municipal  lighting  plant  is 
to  be  equipped  with  three  300-hp  boilers.  The  American  Type 
Founders'  Company  has  ordered  two  i6o-hp  boilers  for  installation 
in  its  new  plant  at  Communipaw,  N.  J.,  which  is  to  be  electrically 
operated.  Edward  R.  Knowles,  136  Liberty  Street,  is  acting  as 
consulting  engineer  regarding  the  matter.  The  Rockland  Light  & 
Power  Company  is  putting  an  addition  on  to  its  plant  near  Nyack, 
N.  Y.,  and  has  ordered  a  250-hp  Heine  boiler.  Sibley,  Lindsay  & 
Curr  Company,  which  concern  operates  a  large  dry  goods  store  at 
Rochester,  N.  Y.,  has  ordered  a  480-hp  boiler  outfit  in  three  units 
of  160  hp  each.  The  boilers  will  be-  installed  in  connection  with  an 
electric  lighting  and  general  power  plant  for  the  establishment. 
The  United  States  War  Department  has  requisitioned  for  Heine 
boilers  to  be  installed  in  Forts  Levett,  McKinley  and  Williams, 
Portland,  Me.  The  boilers  for  the  first  two  forts  will  aggregate 
about  350  hp  each,  in  three  units  of  116  hp  each.  At  Fort  Williams 
a  small  additional  equipment  will  be  added  to  the  Heine  boilers 
already  installed  there.  The  boilers  will  furnish  power  to  operate 
Westinghouse  equipment  to  light  the  fortifications  and  to  handle 
the  heavy  guns,  etc.  The  Schuylkill  Valley  Illuminating  Company, 
of  Phoenixville,  Pa.,  which  concern  is  remodeling  its  plant,  has 
ordered  three  367-hp  boilers  from  the  Heine  people.  The  new 
Whitehall  Building  at  Battery  Place,  New  York,  is  to  be  equipped 
with  a  900-hp  boiler  outfit  in  three  units  of  300  hp  each.  These 
boilers  will  furnish  power  for  operating  the  electrical  equipment 
to  be  installed  in  the  building.  The  Bliss  factory  building  now  under 
construction  at  Third  Avenue  and  Twenty-third  Street.  New  York, 
is  to  have  a  i,ooo-hp  Heine  outfit  in  four  units  of  250  hp  each.  An 
extensive  electric  plant  is  also  to  be  installed. 

IMPORTS  AND  EXPORTS.— The  imports  into  the  United 
States   exceeded   one   billion    dollars    in   the   twelve   months   ending 


with  March,  1903.  This  is  the  first  time  in  the  history  of  our  for- 
eign commerce  that  imports  in  twelve  months  have  exceeded  $1,000,- 
000,000.  Prior  to  1870  they  had  never  reached  as  much  as  a  half  mil- 
lion dollars  in  a  single  year,  and  it  was  not  until  1890  that  they 
reached  three-quarters  of  a  million  dollars  in  value,  and  now,  for  the 
first  time,  they  have  passed  the  billion-dollar  line.  Meantime  the  ex- 
ports have  grown  with  like  rapidity.  In  the  twelve  months  ending 
with  March,  1903,  the  total  exports  were  $1,414,786,954,  against 
$1,001,596,683  of  imports,  giving  an  excess  of  exports  during  the 
twelve  months  of  $413,190,271.  Exports  never  reached  a  half-bil- 
lion dollars'  value  in  a  single  year  until  after  1870.  In  1880  they 
passed,  for  the  first  time,  the  three-quarters  of  a  billion-dollar  line; 
in  1892  they,  for  the  first  time,  exceeded  $1,000,000,000,  and  in  the 
twelve  months  ending  with  March,  1903,  they  were  $1,414,786,954; 
and  should  the  exports  of  April,  May  and  June  average  as  high  as 
those  for  March,  they  would  bring  the  total  exportations  for  the 
fiscal  year  past  the  $1,500,000,000  line. 

EXPORT  ORDERS  FOR  ROCHE  BATTERIES,  ETC.— Wil- 
liam Roche,  of  42  Vesey  Street,  New  York,  reports  having  lately 
taken  some  heavy  orders  for  his  new  standard  drv  batteries,  flash- 
lights, gaslighters,  etc.,  for  shipment  to  different  parts  of  the  globe. 
The  American  Trading  Company,  25  Broad  Street,  New  York,  has 
sent  in  an  order  for  flashlights  and  gaslighters  to  be  exported  to 
Martinique.  The  New  York  Export  &  Import  Company,  56  Pine 
Street,  New  York,  has  contracted  for  several  thousand  dry  batteries, 
etc.,  for  shipment  to  India.  Wilhelmi  &  Co.,  116  Broad  Street, 
New  York,  has  just  ordered  a  5,000  lot  of  batteries,  which  are  in- 
tended for  the  Chinese  trade.  Guiterman,  Rosenfeld  &  Co.,  35  South 
William  Street,  New  York,  has  requisitioned  for  a  large  lot  to  be 
shipped  to  England,  while  for  the  Australian  markets  a  big  order 
has  been  secured  through  R.  W.  Forbes  &  Son.  The  largest  order 
recently  secured  for  the  domestic  trade  came  from  St.  Louis.  It 
called  for  100,000  dry  batteries. 

GROWING  PROPORTION  OF  EXPORT  GOODS.-^To  sum 

up  in  a  single  sentence  a  comparison  by  the  United  States  Treasury 
Bureau  of  Statistics  of  production  with  exportation,  in  agricultural 
and  manufactured  products,  respectively,  it  may  be  said  that,  com- 
paring conditions  in  1900  with  those  of  1870,  agricultural  production 
has  increased  92  per  cent,  agricultural  exportation  132  per  cent,, 
production  of  manufactures  209  per  cent.,  and  exportation  of  manu- 
factures 538  per  cent.  Percentage  of  increase  in  production  and  ex- 
portation of  agricultural  products  and  manufactures,  from   1870  to 

1 000  is  as   follows  : 

1870.  1900.  % 

Value.  Value.  Inc. 

Agricultural  products    $1,958,030,927  $3,764,172,706  92.1 

Agricultural    exports     361,188,483  835,858,123  131. 8 

Manufactures    produced    4,232,325,442  13. 039.279. 566  209.1 

Manufactures  exported   68,279,764  433.851,756  537-7 

LARGE  MEXICAN  WATER  POWER  PROJECT.— One  of  the 
most  important  water  power  schemes  ever  projected  in  Mexico  is 
being  pushed  forward  by  James  Butler,  a  capitalist  located  in  Colonia 
Marez,  State  of  Chihuahua.  It  is  proposed  to  develop  the  immense 
water  power  of  Guaynopa  Canon,  at  a  point  called  Sale  Que  Puede, 
where  a  large  hydraulic  plant  is  to  be  installed.  The  head  available 
is  no  less  than  3,000  ft.,  and  the  volume  at  the  gate  of  the  penstock, 
which  is  planned  to  be  put  up,  is  estimated  to  be  5,000  cubic  ft.  per 
second.  It  is  proposed  to  supply  current  for  lighting  and  general 
power  purposes  for  a  large  portion  of  the  western  part  of  the  State 
of  Chihuahua  and  to  operate  the  bulk  of  the  sawmills  in  the  Guay- 
nopa forests. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  COMPANY,  of 
Dayton,  Ohio.  New  York  offices,  Washington  Life  Building,  has 
secured  a  substantial  contract  for  electrically-driven  pumping  euip- 
ment  from  Frederick  Nell,  of  95  Queen  Victoria  Street,  London, 
E.  C.  Several  Victor  turbines  have  also  been  ordered  by  the  elec- 
trical engineering  and  contracting  firm  of  Town,  Mohlan  &  Seebeck, 
of  Durban,  for  installation  in  water  power  plants  for  electric  railway 
work  in  South  Africa. 

SYRACUSE  LIGHTING  PLANT.— The  electric  lighting  plant 
of  the  Syracuse  (N.  Y.)  Lighting  Company  is  to  be  largely  remod- 
eled. A  2,000-hp  equipment  will  be  installed  in  the  first  instance.  Ulti- 
mately the  capacity  will  be  3,000  hp.  Four  Heine  boiler  of  500-hp 
capacity  each  have  just  been  ordered.  Curtis  turbines  will  also  be 
installed. 

EQUIPMENT  FOR  WASHINGTON  INSANE  HOSPITAL.— 
Considerable  electrical  equipment  is  to  be  installed  in  the  Govern- 
ment Hospital  for  the  Insane  at  Washington,  D.  C.  The  Heine 
Safety  Boiler  Company  has  taken  the  contract  for  the  boilers. 
Nearly  1.600  hp  will  be  put  in.    There  will  be  five  units  of  316  hp  each. 

YUCATAN  LIGHTING  PROJECT,— The  town  of  Ticul,  some 
40  miles  south  of  Meridu,  capital  of  Yucatan,  Mexico,  is  to  have  an 
up-to-date  mimicipal  electric  lighting  plant.  The  present  illuminating 
system  in  that  part  of  the  world  is  oil  lamps. 
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BIRMINCIIAM.  ALA.-Tl.e  IVopIc".  Home  Telephone  Company,  of  Blr- 
|n.ngl,.m  .  competitor  of  the  Bell  Con.p.ny.  i.  .eek.ng  to  r.i.e  ,.,e.  ,bove 
the  fr.nch..e  l.m.t.  .t  l-eing  repre.ented  tha.  the  company  cannot  make  money 
under  the  present   ratei.  ' 

thc^'llY'^  T^''-  ^''^'— "^"r,  ^''"""'•"  "'  C"".n.crce  h..  .ent  .  resolution  to 
the  Hoard  of  Superv,.or.  ..king  that  there  he  olfcrrd  for  .ale  .  fr.nchi.e  (or 
the  operation  of  a  telephone  .y.tem  on  the  Mreet.  and  highway,  of  the  county 
Thu.  the  ch.ml«:r  put.  it«:lf  on  record  a.  favoring  the  coming  of  a  new  com- 
pany    into   tlie  local  telephone   field. 

TRINU)..\I).  COLO.-  The  Colorado  Telephone  Company  will  build  a  new  ex- 
change  at   thi.  place,  and   make  other   improvement,  which   will  cost  »8o  coo 

iuf«^k'^VT''^"''""J'"^,  ''''""''"  A"'""---  Telephone  Company,  with  a  cap- 
«U1  «ock  of  »«.ooo.  ha.  been  incorporated  by  J.  S.  Fox.  A.  K.  Stoddard  N 
C.  Joynrr  and  others.  -u.iu.   !■.. 

.  c^;!'!!"^."'^"'^',"  *''"""  'r''«P''°"=  Company  ha.  been  incorporated  with 
Joab  Goodall  °"     '"'°'''°"'°"=  J'  "•   "»"'')'•  J-   C.    Mitchell.  A.    F.  White. 

CORVDON.  IND.-The  Eureka  Telephone  Company  will  build  an  exchange 
m  Corydon  to  connect  with  out-of-town  lines.  Lainc.ville  is  to  have  an  ex- 
change also,  and  a  new  line  is  to  be  built   from   Breckcnridge  to  Corydon 

I'ERKINSVILLK,  INIl.-The  Perkinsville  &  Lapel  Telephone  Company  ha, 
incorporated  with  a  capital  stock  of  $..500.  The  principal  office  and  Exchange 
will  be  in  Perkinsville.  VV.  M.  Garretson.  O.  A.  House.  J.  F.  Anderson,  and  A. 
a.    Hoffman,   are   the   incorporators. 

PETTVSXILLE.  IND.-The  Roann  Telephone  Company,  capital  stock 
$.5,000  has  incorporated  to  build  a  telephone  system  and  exchanges  through 
VVabash  and  Miami  counties.  G.  T.  Grimes.  Ellis  Conner  and  T.  K.  Bakw 
all  of   Pettysville.  are   the  incorporators. 

has  incorporated  .0  build  an  exchange  in  this  city  and  extend  lines  through 
Ua>  County  The  directors  are  Aba  Long.  Miller  Hyde.  A.  G.  Barber.  Henry 
Wagoner  and  John  Fogal.  of  Saline  City.  ^ 

INGLESKIELD.  IND.-The  Rural  Telephone  Company,  of  this  city,  has 
incorporated.  The  capital  stock  is  $,.000.  The  company  will  construct  and 
operate  a  telephone  system  in  this  city  and  immediate  vicinity.  Joseph  Burston 
J.   K.   Knowlcs  and  W.   D.  Miller,  are  directors. 

VEEDERSBURG.  IND.-The  Veedersburg  Telephone  Company  has  f^Ied  ar- 
ticles  of  incorporation.  Capital  stock  $25,000.  The  company  will  construct 
and  operate  a  system  in  Fountain.  Park  and  Clay  counties.  John  L.  Osborn. 
J.  K.  Qninn.  D.  P.   Heftner  and  C.   E.  Osborn,  arc  directors 

BROW  .VSBURG.  IND.-The  Brownsburg  Telephone  Company  has  incor- 
porated  with  a  capital  stock  of  $6,000.  The  company  will  establish  an  exchange 
here  and  buid  and  operate  lines  in  Hendricks.  Boone  and  Marion  counties. 
J.  S.  Thorp,  J.  R.  Flinn  and  W.  H.  H.  Medsker  are  directors. 

ROCKFIELD.  IND.-The  Rockfield  Co-operative  Telephone  Company  has 
incorporated  with  a  capital  stock  of  $3,000.  This  company  proposes  to  establish 
an  exchange  and  construct  and  operate  a  telephone  system  in  this  town  and 
throughout  Carroll  County.  F.  M.  Tyrcll,  C.  L.  Wilson  and  S.  M.  Causer 
are  directors. 

PORTLAND.  IND.-The  Co-operative  Telephone  Company  has  incorporated 
!.°  "'^'''''''  =  «<="eP''one  system  and  exchanges  in  Jay,  Delaware,  Madison,  Ran- 
dolph. Blackford  and  Wells  counties.  The  capital  stock  is  $10,000.  D  M 
Baker.  C.  N.  Hardy,  Portland:  A.  M.  Poland,  Albany,  and  J.  B.  Andrus 
Red  Key,  are  directors.  ' 

LOGANSPORT,  IXD.-The  Logansport  Home  Telephone  Company  has 
voted  to  expend  $10,000  in  extending  its  lines  to  Walton.  Lincoln.  Galveston 
Young  America.  Burrows  and  other  towns,  the  intention  being  to  locate  ex- 
changes anibring  the  entire  territory  into  connection  with  the  local  plant  as 
well  as  to  Krm  a  fine  local  service  in  the  towns  mentioned  and  the  adjacent 
farming  territory. 

MANILLA.  IND.— A  telephone  exchange  and  system  have  been  installed 
here  by  the  Central  Union  Telephone  Company  and  is  now  in  operation.  The 
construction  throughout  is  on  a  complete  metallic  circuit  basis.  The  exchange 
IS  connected  with  the  one  at  Shelbyville  and  the  subscribers  have  free  use  of 
this  connection,  a  15-cent  toll  rate  to  Indianapolis  being  charged.  The  rate  is 
$1  per  month  and  many  citizens  and  farmers  are  clamoring  for  the  service. 

LOGANSPORT,  IND.-The  American  Telephone  &  Telegraph  Company 
has  asked  for  a  long-distance  franchise  in  this  city.  The  Home  Telephone  Com- 
pany is  opposing  the  grant  until  the  ordinance  more  fully  and  explicitly  sets 
out  what  long-distance  service  is.  The  franchise  asked  for  by  the  American 
Company  might  be  construed  into  meaning  a  local  plant  service  and  the  Home 
Company  is  anxious  that  no  mistake  be  made.  The  council  and  citizens  are 
opposed   to   a   dual  system. 

ELKHART,  I.\J).— The  Lake  Shore  &  Michigan  Southern  Railroad  is  mak- 
ing arrangements  to  construct  a  private  telephone  system  to  connect  the  division 
terminals  and  at  each  terminal  to  have  an  exchange  to  connect  the  various 
offices  at  that  terminal.  There  will  be  two  No.  8  copper  wires  from  Chicago 
to  Buffalo  for  the  through  business,  and  each  terminal  exchange  will  be  some- 
thing of  an  investment  itself.  It  is  understood  the  work  will  be  begun  as 
soon  as  the  various  chiefs  can  make  their  estimates  for  requisitions.  The  two 
main  line  wires  will  be  strung  on  the  telegraph  poles  already  in  use.  The  tel- 
ephones will  be  used  for  general  business  that  does  not  necessarily  require  a 
written  record  and  trains  will  be  governed  by  telegraph  as  at  present 


LOGANSI'OKT,  INI*. —There  wa>  a  very  iniporlunl  joiiil  nirriinu  of  the 
officer,  and  dirrcloi.  of  the  Logan.poit  llomr  Trlrphone  Company  and  of  the 
Ft.  Wayne  Trlrphone  Company  lielil  hrre  on  April  9.  Recently  there  wa. 
Incorporated  in  New  Jrr»ry  a  corporation  known  a«  the  lllinoi.  and  Indiana 
Long  Di.tance  Telephone  Company,  for  the  pur|>u.e  of  building  and  operating 
long  dittancr  telephone  linra  throughout  tlir  F.a.l,  middle  .tate.  and  the  Wc.t. 
connecting  with  the  local  rxchangr.  In  the  above  named  territory.  Step,  were 
taken  at  Ihia  mrrlmg  to  luing  togetlirr  at  a  future  meeting  reprr.entative. 
from  all  the  indrprndmt  coiiipanir*  of  lllinoi.  and  Indiana  to  confer  relative  to 
taking  iloik  in  llir  long  dirtaiicc  coin|.any  and  thu.  guaranteeing  the  exten.ion 
of  it.  Iiriirfitn  to  the  (ilBnl.  in  thrae  .Stale..  A  good  atlcnd.nce  and  a  hearty 
couperalicin   I.  anticipated   in   thi.  cntcrpri.e. 

EVAN.SVILLE.  IND.-The  Evan.villr  Mutual  Telephone  Company  hu  filed 
article,  of  incorporation  with  the  Secretary  of  State.  The  company  hai  • 
capital  .lock  of  $j()o.noo.  of  which  |igo.ooo  ii  preferred  and  divided  into  7.000 
.hnrr.  of  %t$  each.  More  than  300  rrsidrnt.  of  Kvnn.ville.  including  leading 
bunnei.  men  have  aub.cribed  to  .hare,  of  the  preferred  .lock.  The  receipt,  from 
the  .ale  of  the  preferred  are  to  br  u.ed  for  the  complete  in.tallation  and  equip- 
ment of  a  telephone  plant  in  Ev.-in.ville  and  fitting  it  for  .ervice  for  at  lea.t 
a. 500  aub.criber.  with  an  ultimate  switchboard  capacity  of  7.ioo.  The  preferred 
stock  bear.  3  V^  per  cent,  intcreit  Kmi-annually.  and  ia  redeemable  at  par  at  the 
end  of  live  year..  Every  holder  of  forty  .hares  of  preferred  may  take  «1k) 
one  share  of  common  .lock,  but  the  common  must  be  surrendered  with  the 
preferred  and  at  par.  The  city  ha.  accepted  7,900  .hare,  of  slock  in  the  com- 
pany, which  i.  .up|>osed  to  represent  the  value  of  the  franchiw  granted.  The 
.ucces.  of  the  undertaking  depends  upon  the  outcome  of  the  .uit  to  ouit  the 
Cumberland  Company  which  assumes  to  have  a  perpetual  franchise  and  il  mak- 
ing elaborate  plans  for  a  protracted  stay  in  Evan.ville.  The  Cumberland  Com- 
pany is  creeling  an  imposing  telephone  building  and  boasts  that  it  will  install 
one  of  the  finest  telephone  |>Iant.  in  the  world.  It  has  the  valuable  American 
long  distance  connections  and  if  the  courts  sustain  its  contention  it  will  put  an 
established  system  and  experienced  management  with  unlimited  capital  against 
a  new  system  and  service,  inexperienced  political  management  with  limited 
capital. 

DES  MOINES,  IA. — An  ordinance  has  been  prepared  and  will  probably  pass 
the  council  requiring  the  telegraph,  telephone  and  electric  lighting  companies 
to  remove  their  wires  from  poles  in  the  downtown  district  and  place  them  in 
underground  conduits. 

LONDON,  KY.— J.  W.  Creech,  of  East  Bernstadt.  has  purchased  the  Lon- 
don Telephone  Company. 

LEXINGTON,  KY. — A  certificate  of  amendment  was  filed  by  the  Bourbon 
County  Home  Telephone  Company,  of  Lexington.  The  capital  is  changed  from 
$75,000  to  $130,000. 

LEWISTON,  ME. — The  Lcwiston  &  Auburn  Telephone  Company  has  a  cap- 
ital of  $250,000  and  not  $25,000  as  previously  stated.  It  is  to  ingtal  the 
Strowger  automatic  system. 

OVID,  MICH. — The  Ovid  Telephone  Company  is  building  several  rural  lines 
and  adding  to  the  capacity  of  its  switchboard. 

LANSING,  MICH.— The  Bell  Telephone  Company  will  build  two  new  lines 
from  Charlotte  to  Saginaw  affording  improved  facilities  in  the  Saginaw  Valley. 

ALMA,  MICH. — The  Union  Telephone  Company  has  elected  officers  as  fol- 
lows: S.  E. -Parkwill.  president;  J.  H.  Tilden,  secretary,  and  G.  S.  Ward, 
treasurer. 

HOWELL.  MICH. — The  Livingston  County  Mutual  Telephone  Company 
has  increased  its  capital  stock  from  $10,000  to  $50,000.  Improvements  will  be 
made  at  once. 

GRAND  RAPIDS.  MICH.— The  Citizens'  Telephone  Company  will  build 
additional  toll  lines  between  St.  Joseph,  Holland  and  Benton  Harbor.  The  im- 
provements will  cost  $20,000. 

HART.  MICH. — The  Oceana  Telephone  Company  has  increased  its  capital 
stock  from  $20,000  to  $50,000,  and  is  planning  extensions  to  its  system.  The 
company  has  120  farm-line  and  300  exchange  subscribers  with  45  miles  of  metal- 
lic circuit  toll  lines.  T.  S.  Gurney  is  president  and  G.  S.  Root,  general  man- 
ager of  the  company. 

RED  LODGE,  MONT. — At  a  special  meeting-  of  the  Montana  &  Wyoming 
Telephone  Company  the  company's  capital  stock  was  increased  from  $40,000 
to    $100,000. 

ANACONDA,  MONT.— The  Allen  Gold  Mining  Company  which  has  filed 
articles  of  incorporation  here,  proposes  to  build  telephone  and  telegraph  lines 
in  connection  with  its  mining  enterprises. 

TRENTON,  N.  J. — Judge  Kirkpatrick  in  the  United  States  Court  has  di- 
rected a  nonsuit  in  the  case  of  the  Delaware  &  Atlantic  Telephone  Company 
against  the  township  of  Pensauken  and  the  Eastern  Telephone  Company.  The 
Delaware  &  Atlantic  Company  sued  for  $50,000  damages  for  the  cutting  down 
of  about  one  hundred  and  sixty  of  its  poles  in  the  township  of  Pensuaken  in 
the  spring  of   1901. 

GRA.WILLE,  N.  Y. — The  Granville  Telephone  Company  has  increased  Its 
capital  stock  from   $30,000  to   $50,000. 

SALISBURY.  N.  C— The  Salisbury  Telephone  Company  and  the  Southern 
Bell  Company  have  perfected  an  agreement  by  which  the  former  service  will 
be  greatly  improved  and  connected  with  the  long  distance  service  of  the  Bell 
Company. 

NEW  PHILADELPHIA.  OHIO.— The  Central  Union  Telephone  Company 
has  completed  lines  from  Navarre  and  Cambridge  to  Canal  Dover. 

NORWALK.  OHIO.— The  Central  Union  Telephone  Company  is  erecting  a 
new  exchange  building  and  making  other  improvements  at  Norwalk. 

WARREN,  OHIO.— The  Warren  &  Niles  Telephone  Company  has  increased 
its  rates  on  new  contracts  for  residence  telephones  from  Si 2  to  $18  per  year. 
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CONNEAUT,  OHIO.— The  Central  Union  Telephone  Company  is  building 
additional  lines  between  Cleveland  and  Conneaut.  Service  between  Erie  and 
Conneaut  will  also  be  improved. 

LOG.\N,  OHIO. — The  Logan  Home  Telephone  Company  is  building  lines  to 
Webb,  Summit,  Gore  and  New  Straitsville  and  is  planning  to  connect  up  all 
the   farmers  in  Hocking  County. 

NORTH  LEWISBURG,  OHIO.— The  North  Lewisburg  Telephone  Company 
is  preparing  to  build  a  large  number  of  farmers'  lines  this  summer  and  will 
extend   its  system  throughout  the  county. 

STRUTHERS,  OHIO.— The  Central  Union  Telephone  Company  (Bell)  is 
preparing  to  establish  a  new  exchange  at  Struthers.  Heretofore  a  few  citizens 
have  had  communication  through  the  Youngstown  exchange. 

WEBSTER,  OHIO.— The  Webster  Telephone  Company,  of  Wood  County,  has 
incorporated  with  $10,000  capital  stock.  Incorporators:  M.  Jameson,  J.  A. 
Stabcl,  C.  F.   Fis.  C.  D.  Hagerty,  L.  E.  Philo  and  Anthony  Seifert. 

HAMILTON,  OHIO.— The  Hamilton  Home  Telephone  Company  announces 
that  it  has  closed  a  contract  with  the  Fitzsimmons  Telephone  Company,  of 
Cincinnati,   whereby  it  will   have   toll  connection   with   points   in   Cincinnati. 

GLOUCESTER,  OHIO.— The  Sunday  Creek  Valley  Telephone  Company 
has  been  incorporated  with  a  capital  of  $50,000  to  build  an  independent  system 
here.  The  incorporators  are  G.  E.  Turner,  A.  F.  Turner,  A.  B.  Allen  and 
G.   W.  Rose. 

MARION,  OHIO. — The  directors  of  the  Marion  Home  Telephone  Company 
have  declared  a  semi-annual  dividend  of  three  per  cent,  on  both  common  and 
preferred  stock.  The  company  is  installing  a  new  section  to  its  switchboard 
which  will  accommodate  450  new   subscribers. 

CLEVELAND,  OHIO.— The  American  Telephone  &  Telegraph  Company  is 
making  efforts  to  secure  all  the  long  distance  business  of  business  houses  of 
the  city  and  vicinity.  Books  affording  $100  worth  of  service  are  sold  at  25 
per  cent,  discount  and  $50  books  at  15  per  cent,  discount. 

ADENA,  OHIO. — The  Adena  Exchange  Telephone  Company,  of  Jefferson 
County,  has  been  incorporated  with  $5,000  capital  stock,  to  build  lines  con- 
necting Adena,  Smithfield,  Hopedale,  Harrisville  and  Unionvale.  The  incor- 
porators are  Mills  Hall,  C.  A.  Ickes,  J.  G.  Ickes,  W.  H.  Thompson  and  J.  W. 
Smith. 

DAYTON,  OHIO. — The  new  automatic  exchange  of  the  Dayton  Home  Tel- 
ephone Company  is  nearing  completion  and  it  is  expected  it  will  be  in  operation 
with  5,000  subscribers  within  thirty  days.  A  contract  has  also  been  placed  for 
the  installation  of  an  automatic  system  at  Columbus  which  is  controlled  by  the 
same  people. 

CLEVELAND,  OHIO.— The  Cuyahoga  Telephone  Company  will  ask  the  new 
city  administration  for  permission  to  increase  its  rates,  and  if  the  permission 
cannot  be  secured,  it  is  stated  the  rates  will  be  raised  anyway,  as  it  is  claimed 
the  city  cannot  control  the  matter  of  rates.  The  new  rates  will  probably  be 
$24  per  year  for  four-party  line  service,  $36  for  two-party  line  service;  $48 
for  full  metallic  residence  service  and  $60  per  year  for  full  metallic  business 
service.  The  Cuyahoga  Company  is  planning  to  issue  $1,000,000  of  6  per 
cent,  cumulative  preferred  stock  at  60,  which  will  realize  $600,000.  This  would 
pay  off  the  debt  to  the  Federal  Telephone  Company  and  leave  $150,000  for  im- 
provements to  the  Cuyahoga  system. 

GUTHRIE,  O.  T.— The  Grant  County  Telephone  Company,  of  Wakita,  has 
secured  a  charter  to  construct  and  operate  telephone  lines  for  twenty  years. 
The  capital  stock  is  $100,000.  The  men  interested  are  C.  L.  Bickerdike,  W.  H. 
Garrett,  Sand  Creek;  W.  E.  Lemon,  J.  J.  McMullin,  P.  H.  Loomis,  M.  B. 
Rutherford,  E.  M.  Garrett,  J.   E.  Garrett,  Wakita;  Chas.   N.   Ernest,  Medford. 

UNIONTOWN,  PA. — A  number  of  Uniontown  capitalists  having  recently 
purchased  the  entire  holdings  of  the  TriState  Telephone  Company  are  at  pres- 
ent engaged  in  extending  their  lines,  principally  in  Fayette  County.  The  sys- 
tem will,  it  is  claimed,  be  second  to  none  in  equipment  and  service.  Mr.  S. 
M.  Graham  of  this  place  is  president. 

CLARKSVILLE,  TENN. — Arrangements  have  been  completed  for  the  con- 
solidation of  the  Houston  Telephone  Company  and  the  Home  Telephone  Com- 
pany of  Clarksville.  This  will  be  one  of  the  strongest  independent  telephone 
concerns  in  the  State. 

DALLAS,  TEX.— It  is  announced  that  the  Southwestern  Telegraph  &  Tel- 
ephone Company  has  acquired  the  system  of  the  Northwestern  Telephone  Com- 
pany, an  independent  organization  operating  600  miles  of  line  along  the  Texas 
and  Pacific  Railway  west  of  here. 

AUSTIN,  TEX. — The  toll  lines  of  the  Indianola  and  Lone  Star  Telephone 
Companies,  representing  a  capital  stock  of  $1,000,000,  and  the  local  independent 
telephone  exchanges  in  San  Antonio,  Austin,  Waco,  Houston  and  a  number 
of  smaller  cities  of  the  State  are  reported  to  have  passed  into  the  hands  of  the 
North  American  Telephone  &  Telegraph  Company.  These  independent  toll 
lines  extend  from  points  in  Oklahoma  and  the  Indian  Territory,  to  San  An- 
tonio, Houston,  Beaumont,  Tex.;  Shreveport,  La;  Dallas,  Tex.,  and  many 
other  points.  The  amount  of  capital  invested  in  these  several  independent 
•companies  exceeds   $3,000,000. 

LOGAN,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company  has  been 
granted  a  franchise  to  extend  its  lines  to  Mendon,  Cache  Junction,  Newton 
and  Clarkston. 

STAUNTON,  VA. — A  charter  has  been  granted  to  the  Weyers  Cave  Tel- 
ephone Exchange,  whose  capital  stock  is  not  to  exceed  $5,000.  The  following- 
named  officers  have  been  elected:  J.  B.  Kegay,  president;  S.  A.  Driver,  vice- 
president;  N.  L.  Shreckhise,  secretary;  S.  I.  Cline,  treasurer. 

FOND  DU  LAC,  WIS. — The  Little  Wolf  Telephone  Company  was  sold  at 
receiver's  sale  on  April  20  to  Leander  Choate,  of  Oshkosh,  one  of  the  bond- 
holders, for  $65,000.  This  amount  represents  the  bonded  indebtedness  of  the 
company,  which  has  been  in  business  for  four  years,  and  has  a  local  exchange 
of  800  subscribers,  besides  over  400  miles  of  toll  line.  Creditors  to  the  amount 
of  $30,000,  it  is  stated,  are  not  provided  for,  and  the  stockholders,  who  had 
invested   $80,000,  get   nothing. 
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SAN  DIEGO,  CAL.— Press  reports  state  that  bids  will  be  opened  June  i  for 
an  electric  light  plant.    The  city  clerk  may  be  addressed. 

STOCKTON,  CAL.— The  City  of  Stockton  proposes  to  hold  a  special  elec- 
tion on  May  28th  to  vote  on  the  proposition  to  issue  $160,000  bonds  for  the 
construction  of  a  municipal  electric  lighting  plant.  This  action  is  being  op- 
posed  by    lighting  companies. 

AZUSA,  CAL.— At  the  annual  meeting  of  the  Azusa  Electric  Light  &  Power 
Company  a  new  board  of  directors  was  elected  as  follows;  W.  J.  Wade,  pres- 
ident; T.  C.  Bouldin,  vice-president;  Ed.  Mace,  Charles  W.  Crawford,  E.  K. 
Pierce,  J.  W.   Calvert  and  C.  H.   Lee.     Ferber  L.  Wade   was  chosen  secretary. 

EUREKA,  CAL.— It  is  reported  that  the  Van  Duzen  Electric  Power  Com- 
pany has  completed  surveys  for  the  power  system  to  Eureka  and  every  point 
in  Eel  River  Valley.  Arrangements  will  be  made  for  a  plant  of  2,ooo-hp  to 
be  established  at  once  on  the  Van  Duzen.  Five  other  plants  will  follow,  ag- 
gregating a  total  of  io,ooo-hp. 

LITTLETON,  COLO.— The  citizens  have  voted  to  grant  a  franchise  to 
Nelson  Rhoades,  Jr.,  to  construct  an  electric  light,  heat  and  power  plant. 

DENVER,  COLO.— The  Arapahoe  Electric  Light  &  Power  Company  has  been 
incorporated  with  a  capital  of  $50,000.  Nelson  Rhoades,  Arthur  G.  Reynolds 
and  Wm.  C.  Sterne  are  the  incorporators. 

ATLANTA,  GA.— A  recommendation  will  go  to  the  City  Council  of  Atlanta 
that  the  municipal  lighting  contract  shall  go  to  the  Georgia  Railway  and  Elec- 
tric Company  for  a  period  of  five  years.  The  company  agreed  to  furnish 
lights  at  the  rate  of  $75  per  arc  light  per  annum. 

MOSCOW,  IDA.— The  Electric  Light  and  Power  Company  at  this  place 
will   increase  the  capacity  of  its  plant. 

REXBURG,  IDA. — A  power  company  which  will  utilize  the  falls  on  Snake 
River  near  this  city  is  in  process  of  organization. 

KENDRICK,  IDA.— Preliminary  steps  are  being  taken  towards  the  re-organ- 
ization of  a  company  which  proposes  to  install  an  electric  light  plant  at  the 
Kendrick   flumes. 

SILVER  CITY,  IDA.— The  power  plant  installed  at  Swan  Falls,  on  the 
Snake  River,  with  a  capacity  of  8,000  horse-power  is  supplying  light  for 
Dewey,  Silver  City  and  Murphy,  and  power  for  numerous  mills  and  mines  now 
being  actively  operated  in  that  district. 

QUINCY,  ILL.— The  Quincy  Gas  &  Electric  Company  has  sold  iU  plant  to 
the  J.  T.  Lynn  Company.  It  is  to  improve  the  electric  system.  J.  C.  Sloan 
is  manager. 

PAXTON,  ILL.— The  Paxton  Light,  Heat  &  Power  Company  has  been  in- 
corporated under  the  laws  of  New  Jersey,  with  $75,000  cumulative  preferred 
stock   and    $75,000   common    stock. 

CONVERSE,  IND.— The  Converse  Electric  Light  Company  has  been  in- 
corporated to  construct  and  install  an  electric  light  plant  in  this  town.  The 
capital   stock  is  $15,000.     O.   P.   Swengen  and  S.   M.  White  are   directors. 

ANDERSON,  IND.— The  City  Council  has  instructed  the  city  electric  com- 
missioners to  arrange  for  private  capital  to  rebuild  and  install  the  light  plant, 
with  the  understanding  that  the  city  can  then  buy  it  on  the  installment  plan. 
This  plan  is  made  necessary  in  order  to  keep  from  going  beyond  the  legal  debt 
limit  for  a  city.  A  company  composed  of  J.  J.  Nelterville,  C.  L.  Henry, 
C  W  Haven  and  J.  E.  May  has  been  organized  to  secure  control  of  the  elec- 
tric light  and  water  plants  now  owned  by  this  city.  The  new  company  will 
enlarge   and  improve   the  plants  and   install   new  machinery. 

MISHAWAKA,  IND.— The  City  Council  has  sold  the  city  lighting  plant  to 
the  Public  Utility  Company.  This  action  was  taken  to  avert  foreclosure  by 
holders  of  unpaid  bonds.  Under  the  deed  the  city  resumes  the  right  to  buy 
back  the  plant  after  five  years.  The  Utility  company  will  enlarge  and  improve 
the  plant  and  install  new  machinery. 

LEWIS,  lA.— The  citizens  have  voted  to  grant  Stevens  Bros,  a  franchise  for 
an  electric  light  plant. 

MUSCATINE,  lA.— A  company  is  about  to  be  formed  here  by  the  business 
men,  with  a  capital  of  $50,000,  to  construct  an  electric  light  p#it. 

CROWLEY,  LA.— Electric  light  and  water  works  bonds  amounting  to 
$100,000   have  been   sold. 

NEWROADS,  LA.— The  City  Council  has  granted  the  Safety  Electric  Mfg. 
Company,  of  New  Orleans,  a  franchise  for  an  electric  light  plant  and  water 
works. 

IPSWICH,  MASS.— The  citizens  have  voted  to  appropriate  $25,000  to  es- 
tablish  a  municipal  electric  light  plant. 

MANCHESTER,  MASS.— At  a  recent  town  meeting  it  was  voted  to  author- 
ize the  selectmen  to  grant  locations  for  an  underground  system  of  electric 
lighting  to  a  corporation  now  forming,  providing  the  corporation  give  the  town 
an  option  to  purchase  the  property  at  any  time  within  5  years. 

SCHOOLCRAFT,  MICH.— Electric  light  bonds  amounting  to  $i  1,450  are 
reported  sold. 

SWANZY  MICH.— The  I.  Stephenson  Company,  of  Marinette,  Wis.,  it 
is  reported,  have  decided  to  develop  the  water  power  on  Escanaba  River,  at 
Swanzy.  About  i.ioohp  will  be  generated  and  transmitted  to  Ishpemmg  and 
Negaunee. 

LAKE  CRYSTAL,  MINN.— The  citizens  have  voted  to  issue  $12,000  bonds 
for   an  electric  light  plant. 

FARIBAULT,  MINN.— The  Faribault  Gas  and  Electric  Company,  of  this 
city,  has  filed  articles  of  incorporation.  The  capital  stock  is  $250,000.  ine 
incorporators  are  B.  W.  Cowperthwaite.  John  Haug  and  E.  F.  Preston,  of  Far- 
ibault.     The  bulk  of  the  stock  is  owned  by  New  York  parties. 
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NORHOHNE.  MO.-Tlic  Norbornc  Klrclrlc  Light  &  I'ower  Comp.ny  hu 
been  incor|.or«tccl  to  furnlih  light  irnd  power;  c»pital,  $10,000.  Incorporatori; 
J.   L.   \Sil»on,  }u».  W.  Ciitiningham  and  olhcri. 

JKIIKRSON  CITY,  MO.  An  onllnaiicc  Imi  been  inlroiliiced  Into  tlic  city 
council  providing  (or  the  holding  of  •  ii|>erlal  election  on  Auguit  4  (or  the 
purpose  of  voting  on  a  propoaition  to  huixl  the  city  in  the  mm  o(  $jo,ooo  (or 
the  conatructlon   o(  an  electric    light   ay»tem,   to   he   maintained   by    the   city. 

JIEI.KNA.  MONT.-The  Helena  Light  &  Traction  Company  la  about  to 
commence  the  conatructlon  of  a  new  aubatation. 

LIVINGSTON.  MONT.-C.  P.  Hefferlin  haa  purchaaed  the  light  plant  here 
and  will  con«oli.late  it  with  the  Livingaton  Water  Power  Company's  plant. 

GRKAT  TALLS,  MONT.— .\n  ordinance  hna  been  pnaned  hy  Council  grant- 
ing John  n.  Ryan  n  (ranchiac  for  nn  electric  light,  heating  and  power  plant. 

r.ARniNER.  MONT.-The  Gardiner  Electric  Light  &  Water  Company  haa 
been  incorporated  with  a  capital  o(  $15,000.  to  eitablish  and  maintain  an 
electric  light  plant  and  water  ayatem.  Incorporators:  J.  C.  McC.irlney.  Law- 
rence  Link,   and   othcra. 

OSCEOLA.   NEH.— This  town  has  voted  for  electric  street  liRhting. 

LINCOLN.  NEB— The  citizens  voted  to  issue  $65,000  bonds  for  a  municipal 
electric  light  plant.  Bonds  have  been  ordered  for  sale  by  Council.  Geo.  L. 
Campen   is  city  engineer. 

MANCHESTER,  N.  IL— A  contract  with  the  Manchester  Traction,  Light  & 
Power  Company  for  lighting  the  city  at  $90  per  arc  light  of  s.ooo-cp  for  5 
years  was  practically  .-igrced  upon  by  the  Mayor  and  Board  of  Aldermen. 

JERSEY  CITY,  N.  J.-The  Northern  Jersey  Light,  Heat  and  Power  Com- 
pany, c.ipital  $100,000,  has  been  incorporated  by  George  Francis  O'Neill.  Jo- 
seph  Wehrie   and   Thomas   Boyle. 

BROCTON.  N.  Y.-Bids  will  be  received  May  2  by  G.  C.  Harmon,  Village 
Clerk,    for   $10,000  electric  light  bonds- 

GREEXPORT.  L.  I..  N.  Y.-The  citizens  have  voted  to  issue  $,0,000  bond, 
to  enlarge  and  extend  the  village  electric  light  and  power  plant  and  water 
works. 

ALBANY,  N.  Y.-The  Long  Acre  Electric  Light  and  Power  Company,  of 
New  York,  capital  $50,000,  has  been  incorporated.  Directors:  William  Harris 
W.   W.    Walter   and  Frank   McKee,    New   York. 

LAITRINBURG.  N.  C.-The  town  of  Laurinburg  has  sold  $.0,000  worth  of 
electric  light  bonds.  The  contract  for  a  lighting  plant  has  been  let  and  work 
will  be  started  at  once. 

COOPERSTOWN.  N.  D.-The  Northwestern  Electric  Company,  of  Fargo, 
has  secured  a   franchise  for  a  lighting  plant. 

WESTWOOD,  OHIO.-The  village  of  Westwood  is  to  be  illuminated  by 
current  furnished  by  the  Cincinnati  Gas  &  Electric  Company,  and  235  lamps 
will  be  installed. 

DESTILER,  OHIO.-The  plant  of  the  Deshler  Electric  Light  Company  has 
been  purchased  by  the  Findlay  National  Bank.  It  is  reported  that  $8,000  will 
be  expended  in  improvements. 

SANDUSKY.  OHIO.-The  Central  Heating  &  Lighting  Company,  recently 
organized  here  to  furnish  light  and  power  and  steam  heat,  is  seeking  a  loca- 
tion for   its  plant,   which  will  be  built  at  once. 

CINCINNATI,  OHIO.-The  General  Light,  Heat  &  Power  Company  has 
been  incorporated  with  $20,000  capital  stock,  by  T.  S.  Spivey,  W.  C.  Hatters- 
ley,  W.   E.  Arnold,  W.  Scott  and  G.  A.  Hattersley. 

BELLAIRE,  OHIO.-The  BcIIaire  Gas  &  Electric  Company  and  the  Belmont 
Electric  Light  &  Power  Company  have  consolidated  under  the  name  of  the 
Bellaire  Light  &•   Power  Company  with  a  capital  stock  of  $150,000. 

BAKER  CITY,  ORE.— It  is  .innounced  that  an  electric  plant  will  be  installed 
soon  at  the  Sanger  mine  at  a  cost  of  approximately  $75,000. 

HEPPNER,  ORE.— An  electric  light  plant  to  be  equipped  at  an  estimated 
cost  of  $18,000  will  be  installed  shortly  15  miles  south  of  Heppner,  diverting 
power  from  Willow  Creek. 

TILLAMOOK.  ORE.— The  City  Council  has  granted  C.  E.  Hadley  a  fran- 
chise to  install  an  electric  lighting  system.  It  is  proposed  to  get  the  power 
from  north  fork  of  Wilson  River,  and  the  plant  will  be  put  in  this  summer, 
at  a  cost  of  $10,000. 

BERLIN,  PA.— The  citizens  have  voted  to  issue  $15,000  bonds  for  an  electric 
light    plant. 

MARION.  S.  C— The  H.  B.  Dysart  Water  &  Electric  Company  has  been 
granted  a  franchise  at  Marion  to  build  an  electric  light  plant.  It  will  begin 
work  at   once. 

LEWISBURG,  TENN.— A  new  electric  light  plant  will  be  erected  at  Lewis- 
burg. 

KNOXVILLE,  TENN.-The  Knoxville  Power  Company  has  filed  an  amend- 
ment to  its  charter  increasing  the  capital  to  $10,000. 

LOGAN,  UTAH.— A  decision  has  been  rendered  in  regard  to  the  $65,000 
bond  issue  for  the  construction  of  a  municipal  lighting  plant  at  this  place,  and 
the  bonds  will   be   issued. 

FILLMORE.  UTAH.-C.  S.  Pulver,  of  Ogden,  Utah,  will  install  an  electric 
light  plant  here.     Water  power  will  be  used. 

COXNELL,  WASH.— The  Connell  Land  &  Improvement  Company  has  been 
granted  a  zsyear  franchise  to  furnish  the  city  with  water,  electric  light, 
electric  power  and  telephone  systems.  A  franchise  has  also  been  granted  for 
the  construction  of  similar  sjstems  at  Mesa. 

ENCAMPMENT.  WYO.— An  electric  lighting  system  is  now  in  operation 
here,  the  power  being  generated  from  the  South  Fork  of  Encampment  River. 
^  CODY,  WYO.— An  electric  light  plant  will  be  installed  at  the  De  Maris 
Springs  and  hotel  here. 
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FT.  SMITH,  AKK.  Ailiclea  of  incorjioratlon  of  the  Fort  Smith  Light  ft 
Traction  Company  have  Iwrn  filed.  The  company  is  to  operate  an  intcrurban 
electric  railway  acroM  the  Arkaniaii  River,  near  Van  Buren.  The  capital  stock 
ia  $joo,ooo,  all  of  which  haa  been  aubacrihcd. 

SONORA,  CAL.— The  bid  of  Herachel  F.  Lamolle  (or  a  (ranchiae  to  con- 
•Iruct  and  ujierate  an  electric  railway  through  the  county  haa  been  accepted 
by  the  luperviaora. 

LOS  ANGELES,  CAL. — Two  important  franchises  have  been  aold  by  the 
City  Council  to  the  Pacific  Electric  Railway  Company  (or  $7,500.  They  grant 
the  privilege  o(  a  third  rail  for  atandard-gauge  purpotes  down  Main  Street  and 
enable  the  company'a  big  intcrurban  lines  of  the  Iluntingtonllillman  syndicate 
to  reach    (he  rompuiiy'a   $600,000  depot   now    building   in    the  heart   of   the    city. 

COLORADO  SPRINGS,  COL.— C.  L.  McKesson  and  J.  E.  Little,  of  Col- 
orado Springs,  arc  interested  in  the  plan  to  build  an  electric  railway  from 
Cripple  Creek  to  Gillclt.  thence  to  the  summit  of  Pike's  Peak,  and  ultimately 
to  Colorado  Springs.  F.  A.  Wright  and  W.  A.  Parkinson,  of  Gillct,  are  aloo 
interested    in    the   project. 

RO.MK,  GA. — The  coiiiiiiiltec  on  subscriptions  for  extending  the  street  rail- 
way from  Rome  to  Lindale  has  raised  $5,000,  Northern  capitalists  having 
agreed  to  invest  $125,000  in  the  local  electric  street  railway  if  the  city  of  Rome, 
would  give  a   bonus  of   $15,000. 

BRAZIL.  INI).— The  City  Council  has  granted  a  franchise  to  H.  D.  Halt 
and   E.  Adams  for  the  use  of  the  streets  for  an  electric  railway. 

\'INCENXES,  IND.-  The  Citizens  Street  Railway  Company,  of  this  city, 
will  erect  a  new  powerhouse  and  install   it  with   new  machinery  this  summer. 

NEW  CASTLE,  IND. — The  City  Council  has  granted  a  franchise  to  the 
Union  Traction   Company    for  a  terminal  of  a   line   from   Anderson  to  this  city. 

RICHMOND,  IND.— The  Richmond  &  Northwestern  Electric  Railway  Com- 
pany has  been  granted  a  franchise  for  an  electric  line  through  Wayne  County. 

V'ERS.MLl.KS.  IND. — The  Commissioners  of  Ripley  County  have  granted  • 
franchise  for  the  Madison,  Grccnsburg  and  Indianapolis  Electric  line  across 
the    county. 

VALPARAISO,  IND.  The  Union  Traction  Company,  of  Indiana,  has  asked 
the  City  Council  for  a  right  to  pass  through  the  city  with  its  Logansport- 
Chicago   line. 

HARTFORD  CITY,  IND.— The  Commissioners  of  Blackford  County  have 
granted  the  Montpelier-Warren  &  Portland  Traction  Company  a  franchise 
through  the  county. 

MUNCIE,  IND. — It  if  reported  that  a  deal  has  been  made  to  consolidate  the 
Muncic,  Hartford  City  &  Ft.  Wayne  Traction  Company  and  the  Muncie  and 
New  Castle  Traction  Company. 

KOKOMO,  IND.— The  Kokomo,  Marion  &  Western  Traction  Company  has- 
filed  a  notice  with  the  Secretary  of  State  of  an  increase  of  capital  stock  from 
$10,000  to  $1,000,000.  The  company  also  filed  notice  of  a  change  of  name 
from  the  Converse  &  Marion  Traction  Company  to  the  Kokomo,  Marion  & 
Western  Traction  Company,  authorized  by  the  Howard  Circuit  Court.  The 
interests  in  this  company  also  filed  articles  of  the  Indiana  Interurban  Con- 
struction Company,  of  Kokomo,  to  "promote,  finance,  conduct,  equip,  rent 
and  operate"  street  and  interurban  companies  and  plants  for  distribution  of 
light,  heat  and  power  and  to  deal  in  stocks  and  securities  of  other  companies. 
The  capital  stock  is  $20,000.  The  directors  are  O.  V.  Darby,  H.  D.  Thomas, 
C.  C.  McFann,  G.  W.  Norwood  and  George  E.  Brunner.  It  is  the  intention 
of  the  company  to  build  a  road  from  Kokomo  to  Marion,  about  60  miles. 

DUBUQUE,  IA. — The  Iowa,  Illinois  &  Wisconsin  Interurban  Railroad  Com- 
pany has  been  organized,  with  a  capital  stock  of  $750,000,  to  build  an  electric 
railway  from  Dubuque  to  Platteville,  Wis.,  a  distance  of  30  miles.  The  officers 
of  the  company  are  Peter  Keine,  of  Dubuque,  president;  S.  B.  Howard,  of  New 
York,  vice-president;  C.  H.  Eighmey,  of  Dubuque,  treasurer;  Charles  Peaslee,  of 
Dubuque,  secretary. 

MADISONVILLE,  KY. — Chicago  capitalists  are  interested  in  a  proposed 
electric  railway  from  Madisonville  to  Earlington  and  the  road  is  now  said  to 
be   almost   assured.      A    franchise   has  been  applied   for   from   the    former  town. 

LOUISVILLE,  KY.— The  Louisville  Times  says  that  the  Louisville  Railway 
Company  is  to  be  reorganized  and  that  two  plans  have  been  worked  out  for 
the   reorganization. 

NEW  ORLEANS,  LA.— The  City  Council  of  New  Orleans  has  advertised  for 
bids  for  the  franchise  of  an  electric  railway   to  operate  in  Algiers. 

SPRINGFIELD,  MASS.— The  Woronoco  Street,  Railway  Company  has 
awarded  Seymour  &  Newell,  of  Springfield,  the  contract  for  the  construction 
of  the  company's  new  line  to  Holyoke. 

GREEXFIELD,  MASS.— The  Greenfield,  Deerfield  &  Northampton  Street 
Railway  Company,  is  having  plans  prepared  for  developing  the  water  power  at 
Gardner  Falls.  C.  W.  Clapp  is  engineer.  The  company  has  asked  for  authority 
to  make  an  increase  of  $30,000  in  its  capital  stock,  making  the  total   $150,000. 

WESTFIELD,  MASS.— The  Woronoco  Street  Railway  Company  is  plan- 
ning to  increase  the  equipment  of  its  power  house  in  Westfield  to  provide  power 
for  the  operation  of  its  line  to  Holyoke  now  being  built. 

PITTSFIELD,  MASS.- — The  committee  on  water  supply  and  towns  of  the 
legislature  has  granted  the  Huntington  &  Westfield  Street  Railway  Company 
the  right  to  dam  the  Westfield  River  for  the  development  of  power. 

WORCESTER,  MASS.— The  Worcester  &  Holden  Street  Railway  Company 
has  under  consideration  a  request  from  citizens  of  Rutland  to  build  a  line  to 
that  town.  A  proposition  is  being  considered  by  other  street  railway  men  of 
building  a   line   from  Rutland  to  West   Brookfield. 

SPRIX'GFIELD,  MASS. — The  Railroad  Commissioners  have  approved  as 
issue    of   $1,500,000    twenty-year    4    per    cent,    bonds    by    the    Springfield    Street 
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Railway  Company.  Of  the  proceeds  of  this  issue  $1,250,000  are  to  be  applied  to 
fund  floating  debt,  and  $250,000  arc  to  be  used  for  improvements  and  better- 
ments. 

CUMBERLAND,  MD.— The  Cumberland  Electric  Railway  Company  has  been 
granted  a  zsycar  franchise  for  the  construction  of  a  number  of  new  lines  here. 

LAUREL,  MD. — The  Laurel  Traction  Company  has  filed  articles  of  incor- 
poration at  Annapolis.  Charles  J.  Fox,  Matthew  Hanley,  J.  K.  Lamb,  of 
Philadelphia;  Edward  T.  lienton,  Jr.,  and  George  G.  Benton,  of  Prince  George 
County,    Md.,    are   interested. 

CARTERSVILLE,  Mt).  The  Southern  Missouri  Electric  Railway  Company 
has  filed  for  record  articles  showing  that  it  had  made  an  increase  in  its  capital 
stock   from   $800,000  to  $1,500,000. 

UTICA,  N.  Y.— The  stockholders  of  the  Utica  &  Mohawk  Valley  Railroad 
Company  have  voted  to  increase  the  capital  stock  of  the  company  from 
$3,100,000  to  $6,300,000. 

OSSINING,  N.  Y. — The  Westchester  Traction  Company  has  obtained  from 
the  State  Railroad  Commissioners  approval  of  an  increase  of  capital  stock . 
from  $300,000  to  $1,500,000. 

JAMESTOWN,  N.  Y.- -Contracts  are  to  be  awarded  at  once  by  the  Cha- 
tauqua  Traction  Company  for  the  construction  and  equipment  of  its  proposed 
road    between    Lakewood    ;ind    Mayville,    a    distance   of    19    miles. 

JAMESTOWN,  N.  Y.— The  Jamestown,  Chautauqua  and  Lake  Erie  Railroad, 
which  runs  from  Jamestown  to  Westfield,  skirting  Chautauqua  Lake  for  its 
entire  length,  is  to  be  converted  into  an  electric  trolley  line.  It  is  owned  by 
Eastern    capitalists. 

BAY  SHORE,  N.  Y.— The  South  Shore  Traction  Company,  which  purchased 
the  electric  light  plant  at  Patchogue,  and  has  options  on  the  plants  at  Islip 
and  Amityville,  has  'made  formal  application  to  the  Islip  Board  of  Highway 
Commissioners   for  a   franchise  to   run   an   electric    railway. 

HAMMONDSPORT,  N.  Y.— F.  J.  Kilpatrick  and  John  F.  Tuerk,  of  New 
York,  have  been  granted  a  franchise  in  Hammondsport.  Messrs.  Kilpatrick 
and  Tuerk  have  in  contemplation  the  construction  of  an  electric  railway  from 
Hammondsport  to  Bath,  and  unofficial  reports  say  they  have  secured  an  option 
on  the  property  of  the  Penn  Yan,  Keuka  Park  &  Branchport  Electric   Railway. 

COLUMBUS,  OHIO.— The  Columbus,  Marysville  &  Bellefontaine  Railway 
Company  has  been  incorporated  with  $25,000  capital  stock,  by  W.  H.  Luchten- 
berg,  R.  O.  Luchtenberg,  L.  J.  Guthke,  M.  B.  Earnhart  and  O.  E.  Luchtenberg. 
CLEVELAND,  OHIO.— The  Cleveland,  Painesville  &  Eastern  Railway  Com- 
pany is  installing  a  storage  battery  at  its  power  house  at  Willoughby.  The 
company  will  make  a  number  of  improvements  at  Willough  Beach  Park. 

ELYRIA,  OHIO. — The  Elyria,  La  Grange  &  Southern  Traction  Company 
has  been  incorporated  with  a  capital  of  $80,000,  by  F.  H.  Foster,  H.  J.  Ely, 
Wm.  Heldmyer,  G.  H.  Chamberlain,  W.  B.  Johnson,  J.  M.  Starr,  L  A.  Free- 
man and   P.   K.   Clark. 

YOUNGSTOWN,  OHIO.— The  Youngstown  &  Southern  Railway  Company 
has  placed  contracts  with  the  Westinghouse  Company  for  its  electrical  equip- 
ment. It  is  probable  that  the  contract  for  building  the  road  will  be  awarded  to 
the    Philadelphia   Construction   Company. 

CINCINNATI,  OHIO. — The  Cincinnati  &  Columbus  Traction  Company  is 
having  plans  prepared  for  a  large  power  station  to  be  erected  at  Perinton,  with 
sub-stations  at  Perinton,  Milford,  Fayetteville  and  Hillsboro.  Philip  C.  Swing, 
Cincinnati,  is  at  the  head  of  the  project. 

MANSFIELD,  OHIO.— The  Mansfield  Railway,  Light  &  Power  Company  is 
planning  a  number  of  important  improvements  to  its  system.  A  storage  battery 
booster  outfit  will  probably  be  installed  and  some  new  cars  will  be  purchased. 
The  Shelby  interurban  line  will  be  extended  to  Plymouth. 

MT.  VERNON,  OHIO.— The  promoters  of  the  Mt.  Vernon,  Mt.  Gilead  & 
Western  Railway  Company  assert  that  they  have  practically  all  the  franchises 
and  rights  of  way  required,  and  that  capital  sufficient  to  build  a  portion  of  the 
road  has  been  secured.  W.  C.  Bennett,  of  Mt.  Gilead,  is  one  of  the  chief 
promoters. 

CLEVELAND,  OHIO. — Tucker,  Anthony  &  Co.,  of  Boston,  are  negotiating 
with  the  Pomeroys,  of  Cleveland,  for  the  control  of  the  Tuscarawas  Traction 
Company,  whose  line  will  form  a  part  of  the  through  system  which  the  Tucker, 
Anthony-Appleyard  interests  are  building  to  connect  Cleveland,  Columbus  and 
Cincinnati. 

CLEVELAND,  OHIO.— The  Youngstown  &  Ohio  River  Railway  &  Light 
Company  has  been  formally  organized  in  Cleveland  and  the  following-named 
officers  elected:  T.  W.  Hill,  president  and  treasurer;  Will  Christy,  vice-presi- 
dent; Max  P.  Goodman,  secretary.  The  road  will  extend  from  Youngstown 
to  Salem  and  later  will  be  extended  to  East  Liverpool.  The  capital  stock  has 
been  increased  from  $10,000  to  $1,500,000. 

SPRINGFIELD,  OHIO.— The  controlling  interest  in  the  Springfield  &  Xenia 
Traction  Company  has  been  sold  to  the  Bushncll  syndicate,  of  Springfield,  by 
J.  R.  Nutt,  Will  Christy,  of  Cleveland,  and  their  associates.  The  new  owners 
have  elected  the  following-named  officers:  J-  J-  Fisher,  president;  J.  E.  Bush- 
nell,  vice-president;  Dr.  H.  C.  Diamond,  secretary-treasurer.  The  road  will 
be  consolidated  into  the  line  which  the  Bushnell  syndicate  is  building  from 
Springfield  to  Troy  and   Piqua. 

YORK,  PA. — The  York  Traction  Company  is  surveying  a  line  from  Dallas- 
town  to  Glen  Rock. 

NANTICOKE,  PA. — It  is  proposed  to  extend  the  People's  Street  Railway 
to    Berwick,    20   miles    from    Nanticoke. 

WAYNESBORO,  PA. — Baltimore  capitalists  arc  reported  to  be  considering 
the  plan  of  building  an  electric  railway  in  the  vicinity  of  Pen  Mar. 

CHAMBERSBURG,  PA.— The  Chambersburg.  Grecncastle  &  Waynesboro 
Street  Railway  Company  has  appointed  a  committee  to  secure  a  site  for  a  car- 
bouse  and   power  house. 


GREE.WILLi;,  PA. — The  Borough  Council  has  granted  a  franchise  to  the 
Greenville  &  Westside  Street  Railway  Company.  The  company  is  composed 
of  Congressman  E.  Acheson,  Hon.  J.  V.  Clark,  W.  I.  Berryman  and  J.  W. 
Taylor. 

UNIONTOWN,  PA.— The  Mycrsdale  &  Salisbury  Street  Railway  Company, 
of  which  O.  W.  Kennedy  is  president,  has  commenced  the  construction  of  8J4 
miles  of  street  railway  between  Myersdale  and  Salisbury  in  .Somerset  County. 
The   capital    is    $250,000. 

JAMESTOWN,  PA. — The  Chatauqua  Traction  Company  has  organized  as 
follows:  A.  N.  Broadhead,  president;  S.  B.  Broadhead,  vice-president  and 
treasurer;  W.  R.  Reynolds,  secretary;  George  E.  Maltby,  general  manager. 
The  company  plans  to  build  an  electric  railway  between  Mayville  and  Lakewood. 

DALLAS,  TEX. — A  party  of  bankers  and  engineers  have  arrived  in  Dallas 
from  London,  accompanied  by  capitalists  from  New  York  and  Boston.  Thejr 
came  with  a  view  of  investing  largely  in  electrical  properties  in  this  and  other 
Texas  cities.  Members  of  the  party  are  A.  E.  Ginnis,  of  Ginnis  &  Mason, 
London;  B.  S.  Ginnis,  of  Ladcnburg,  Thalman  &  Co.,  of  New  York;  J.  K. 
Newman,  banker,  of  New  York,  and  G.  W.  Bacon,  engineer,  of  New  York, 
and   Guy   E.   Tripp,  of   Boston. 


LEGAL. 


LITIGATIO.X  OX  TELEPHONE  APi'ARATUS.— Injunction  suits  have 
been  brought  by  the  Kellogg  Switchboard  and  Supply  Company,  of  Chicago, 
in  the  United  States  Circuit  Court,  against  the  Stromberg-Carlson  .Manufactur- 
ing Company,  of  Rochester  and  Chicago,  and  the  Louisville  Home  Telephone 
Company,  of  Louisville,  Ky.,  asking  that  the  former  he  restrained  from  in- 
fringing patent  No.  718,855,  granted  to  Kempster  B.  Miller,  for  a  telephime  wall 
set,  and  that  the  latt-er  be  restrained  from  infringing,  by  purchase  and  opera- 
tion reissue  patents  Nos.  12,031  granted  to  Francis  W.  Dunbar  for  a  2-wire 
telephone  system,  and  12,090  granted  to  William  W.  Dean  for  a  2-wire  testing 
system. 

OBITUARY. 


MISS  MARY  A.  HENRY.  News  just  received  by  friends  in  Washingtor> 
announces  the  sudden  death  on  April  10,  at  Seville,  Spain,  of  Miss  Mary  A. 
Henry,  eldest  daughter  of  the  late  Joseph  Henry,  the  first  head  of  the  Smith- 
sonian Institution.  Miss  Henry  had  been  engaged  for  several  years  in  collect- 
ing the  scientific,  literary,  and  personal  papers  of  her  father,  with  whose  work 
she  was  sympathetically  familiar,  and  fortifying  his  claim  to  the  discovery  of 
the  essential  principle  of  telegraphy.  Two  sisters  survive  her.  Miss  Henry's 
death  appears  to  have  been  without  warning  of  any  sort.  She  went  to  bed 
apparently  in  her  usual  physical  condition  and  died  before  morning.  Readers 
of  The  Electrical  Engineer,  one  of  the  constituent  journals  of  Electrical 
World  and  Engineer,  will  doubtless  recall  the  series  of  admirable  articles  on 
her  father's  work  that  she  contributed  to  its  pages  some  years  ago.  She 
also  took  an  active  part  in  these  columns,  in  the  Heniy-Morse-Vail  contro- 
versy, a  few   years  ago. 

MR.  W.  F.  D.  CRANE. — It  is  with  deep  pain  and  regret  that  we  record  the 
death,  at  Orange,  N.  J.,  on  April  28,  of  Mr.  William  F.  D.  Crane,  at  the 
home  of  his  father,  Thomas  S.  Crane,  from  typhoid  pneumonia,  after  an  illness 
of  two  weeks.  He  was  thirty-eight  years  old  and  unmarried.  He  was  a  grad- 
uate of  Cornell.  He  figured  prominently  in  the  development  of  the  electric  storage 
battery,  electric  motor,  electric  railways,  etc.,  and  though  a  young  man  had 
had  notable  success  as  an  electrical  engineer.  At  the  time  of  his  death  he 
was  with  the  American  Stoker  Company,  of  New  York.  Mr.  Crane  had  been 
a  member  of  the  American  Institute  of  Electrical  Engineers  since  1888  and 
was  also  a  member  of  the  New  York  Electrical  Society  for  several  years  past. 
He  contributed  from  time  to  time  to  the  pages  of  this  journal,  and  his 
articles  were  always  valuable  and  instructive.  When  noting  recently  his  ill- 
ness in  these  columns  we  little  expected  so  soon  to  mourn  the  loss  of  this 
estimable   and   talented   young  engineer. 

MR.  S.  MORGAN  SMITH.— We  noted  recently  the  death,  in  California,  of 
Mr.  S.  Morgan  Smith,  and  are  now  able  to  give  a  few  interesting  details  about 
his  career.  He  was  born  Feb.  ist,  1839  in  Davie  County,  N.  C,  and  was 
educated  in  the  public  schools  there.  Later  on  he  attended  the  Moravian  Col- 
lege at  Bethlehem,  Pa.,  from  which  institution  he  graduated  in  1861.  During 
his  college  course  he  prepared  himself  for  the  ministry  and  from  1861  to  i866 
he  was  pastor  of  the  Moravian  Church  at  York,  Pa.  In  1864  he  was  elected 
Chaplain  of  the  Two  Hundredth  Regiment  Pennsylvania  Volunteers,  in  which 
capacity  he  served  until  the  end  of  the  war.  In  1866  he  went  to  Canal  Dover, 
O.,  where  he  had  charge  of  a  congregation  for  five  years.  Here  he  was  forced 
to  quit  the  ministerial  work  in  1871  on  account  of  a  serious  throat  affliction 
and  he  returned  to  York.  About  this  time  he  began  giving  his  attention  to  the 
perfecting  of  a  washing  machine,  kncwn  as  the  "Success"  which  he  invented 
and  had  patented.  Thousands  of  these  machines  were  sold  in  this  and  foreign 
countries.  In  1875  he  became  interested  in  the  manufacture  of  water  wheels. 
His  first  wheel  was  known  as  the  "Success,"  many  of  which  were  installed  in 
mills  and  factories  throughout  the  country.  Later  he  placed  upon  the  market 
the  "Improved  Success."  a  wheel  giving  more  power  than  the  "Success"  of  the 
same  diameter.  He  found  ready  sale  for  great  numbers  of  these  wheels  in 
this  and  foreign  countries  and  many  hundreds  are  in  use  driving  all  kinds  of 
machinery.  In  1892  he  engaged  in  the  manufacture  of  the  "McCormick"  water 
wheel  and  supplied  many  of  the  largest  plants  in  operation  in  this  country, 
Canada  and  foreign  countries.  .Although  the  shops  were  small  in  which  he 
started  the  manufacture  of  water  wheels,  they  have  assumed  such  proportions, 
that  at  the  time  of  his  death,  they  were  among  the  largest  and  best  equipped 
devoted  exclusively  to  the  manufacture  of  water  wheels  and  power  transmitting 
machinery.  He  was  a  member  of  General  John  Sedgwick  G.  A.  R.  Post  No. 
37  and   for  a  number  of  years   president  of   the   Society  for  the   Prevention  of 
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litirlty  lu  Aniiimli;  I'rraidriit  i>(  llic  Vtiik  L'uiinly  Siiiuljty  Siliunl  Socirly, 
iliiriiiK  wliicli  lime  lir  vUitrd  many  toitvciilioiu  liolil  iiiidrr  tlir  aii>|i|i'r>  i>(  lhi> 
ttawK'ialiiiii  lliruuglioul  llir  loiiiily.  Mr  was  a  iiiriiilirr  nf  tlir  Mlni»lriivl  At 
iftH'iariKii  of  York,  rtnltlcnl  i>(  llir  Hoard  .■(  rliln>  iiiid  Iriitlco  uf  llir  Morav- 
ian C'liiirrli  for  more  (han  jo  ycar>;  Supcriiilcndciit  of  the  Sunday  School 
for  over  ju  yeart;  Member  uf  (he  Hoard  of  Trunlrri  of  l.inden  Hull  Sriiiiiiniy, 
I. mil,  r.i. ,  a  '.th.Hil  ilirci'lot  for  ncvrial  yr»r»:  I'rrnlilrnt  of  ihe  AtlanU  Wain 
&  KIcilrli-  I'owrr  I'o..  u  well  an  |irriulriil  of  llir  iiiin|i«iiy  wliiili  lirain  lii> 
name.  At  ■  miniiler  of  Ihe  Moravian  Church  he  wai  a  cloic  iludcnl  and  an 
riogueiil  orator.  In  hi*  drmeanoi  lir  wa<  a  man  of  waim  diapoaition,  kindly 
natiirr  and  chaiilaldr  in  every  arnar.  In  iHhj  lir  married  Miia  Kinina  K. 
I'aha,  dauuhtrr  of  Mr.  and  Mra.  John  Kaha,  of  York,  I'a.  lie  ii  aurvivrd  hy 
II  widiiw  and  nx  chddren  -I'harlra  ICIiner,  Stephen  fuha,  llrauiliainp  Harvey, 
Mrs.    IIiikIi    l.re   Miller,  Mr*.  C.    K.    Klnicr  and   Miaa  Mary    Delia  Smith. 


PERSONAL. 


MR.  IRl'.H  KKCKKNZAUN.  K.  I...  h.i..  .l,.,nK..i  hl^  lonMimnK  ■■miis  ti..ii> 
1    llroadway   to  77   Chnmhera   Street,    New    York   (.'ily. 

MK.  W.  S.  ACCLKS.  llie  KMropcnn  manaKer  of  llic  Xilealtcment  I'ond  Com 
l>«ny,   ijh  I.iliertv  Street,   New  York,  is  now    visitinu  the  I'liilrd  Slates. 

MR.  1.  STKR.M'IKLD.  of  the  tloulds  Manufaciiirinu  Company,  Seneca  Falls. 
N.  v.,  has  sailed  for  a  business  trip  to  Europe.  lie  expects  to  be  absent 
several    months. 

MR.  \V.  H.  SELOON.  JR..  secretary  and  treasurer  of  the  Miller-Seldon 
Electric  Company,  of  Detroit,  Mich.,  was  a  visitor  in  .New  York  City  last  wreck 
making   various   business   arrangements. 

MK.  J.  J.  I.OW'TIIIAN.  representative  of  Baker  &  Company,  platinum  re- 
finers, made  a  call  at  the  Chicago  office  of  Electrical  World  and  Enci.neer 
recently,   whde  on  business  in   the  West. 

MR.  \'.  11.  YARNALI..  the  general  manager  of  the  American  Vitrified  Con- 
duit Company,  170  Broadway,  New  York,  has  left  for  Russia  to  superintend 
laying  the  conduit    for  the   St.    I'elcrsburg  municipal   telephone   system. 

MR.  BASSETT  JONES.  JR.,  formerly  with  the  Electric  Storage  Rattcry 
Company,  has  accepted  a  position  as  supervising  engineer  with  the  well-known 
New   York   City    real  estate  llrm.   Dougl.-iss   Robinson.   Clias.    S.   Brown  &    Co. 

MR.  GEORGE  T.  HANCHETT,  consulting  electrical  engineer,  has  moved 
bis  offices  to  the  Engineering  Building,  1 14  Liberty  Street,  New  York  City, 
where  he  proposes  also  to  provide  convenient  laboratory  and  testing  facilities. 
PROF.  W.  D.  M.\RKS,  M.  E..  the  well-known  engineer  and  central  station 
expert,  of  rhiladclphia,  has  been  in  New  Y'urk  recently  on  important  business, 
and  renewing  acquaintance  with  many  old  friends  who  have  not  seen  him  for 
a  long  time  past. 

MR.  J.  F.  CUMMINGS.  formerly  of  Detroit.  Mich.,  and  until  recently  man- 
ager of  the  British  electrical  engineering  and  contracting  firm  of  Maguire  & 
Baucus.  London,  has  been  appointed  European  representative  of  the  American 
Vitrified    Conduit    Company    with    headquarters    in    London. 

MR.  C.  H.  WILMERDING,  consulting  engineer,  and  one  of  the  past 
presidents  of  the  National  Electric  Light  Association,  has  removed  from  his 
old  offices  in  La  Salle  Street,  Chicago,  to  new  quarters,  iioo  Old  Colony 
Building  that  city. 

MR.  J.  \V.  HOLMAN,  recently  of  The  Engineering  and  Mining  Journal 
and  Mr.  G.  VV.  Scott,  recently  of  the  Mining  and  Scientific  Press  have  pur- 
cahsed  the  IVestern  Mining  World,  of  Chicago,  and  after  May  i  it  will  be 
known  as  the  Mining  World. 

MR.  R.  FULLER,  secretary  and  manager  of  the  Fuller  Company,  of  De- 
troit, Mich.,  spent  a  few  days  in  Chicago  recently  looking  after  some  important 
matters  connected  with  the  interests  of  his  company,  which  manufactures 
electrical  and    ventilating   apparatus. 

MR.  ANDREW  CARNEGIE  sailed  for  Scotland  last  week  and  before  doing 
so  made  another  gift  in  aid  of  education  by  placing  $600,000  at  the  disposal  of 
Tuskegce  Institute,  the  Southern  College  for  colored  students,  and  to  assist 
Prof.    Booker   T.   Washington    in    his   admirable   work  there. 

MR.  J.  B.  ORR,  of  the  electrical  engineering  and  contracting  firm  of  James 
Mitchell  &  Company,  Rio  de  Janiero  and  San  Paulo,  is  expected  to  arrive 
in  New  York  from  the  West  to-day.  He  can  be  found  in  the  Brazilian  depart- 
ment of  the  .'\merican  Trading  Company.  Broad  Exchange  Building.  He  in- 
tends to  sail    for  Brazil,   May   5. 

PROF.  ALEX.WDKK  GKAH.'VM  BELL  visited  Indianapolis,  Ind.,  recently. 
Among  other  statements  made  by  him  during  an  interview,  he  is  reported 
as  saying:  "I  am  credited  with  receiving  royalties  that  make  my  mouth  water, 
but  I  am  sorry  that  I  do  not  get  them.  The  fact  is."  he  continued,  "I  own 
just   one  share   in  the   Bell  Telephone  Company." 

MR.  J.  K.  ROBINSON,  of  Iquique,  Chili,  who  looks  after  the  business  of 
the  Westinghouse  and  other  allied  American  interests  throughout  Chili,  Bolivia, 
Peru  and  Ecuador,  is  now  in  New  York.  He  is  making  his  headquarters  at 
che  offices  of  William  E.  Peck  &  Company,  Centennial  Building.  He  will  place 
some    substantial    orders    for    equipment    before    he    returns    home. 

SIR  OLIVER  LODGE,  in  a  speech  last  week,  said:  "In  the  Somaliland  cam- 
paign, the  first  war  in  which  an  organized  attempt  has  been  made  to  use  the 
wireless  system  of  telegraphy,  it  has  not,  I  understand,  succeeded.  Yet  at  sea 
it  has  proved  of  the  utmost  possible  convenience,  and  any  ship  which  is  not  pro- 
vided with  this   apparatus  considers  that   it  has   a  first-class  grievance." 

MR.  EDWARD  R.  TAYLOR,  of  Penn  Yan.  N.  Y.,  will  sail  for  Europe 
May  12,  where  he  will  attend  the  meetings  in  Berlin  of  the  International  Con- 
gress of  Applied  Chemistry  as  a  delegate  of  the  American  Electrochemical 
Society  and  of  the  Society  of  Chemical  Industry.  Mr.  Taylor  has  accepted 
an   invitation    to   prepare   a    paper    for    presentation    before   the    Congress. 

MR.  F.  H.  CH.\MBERLAIN.  some  time  connected  with  the  General  Electric 
Company  and  who  more  recently  was  on  the  construction  staff  of  the  Sydney 
City  &  Suburban  Tramway  System,  which  is  being  equipped  with  American 
equipment,  etc,  has  been  appointed  to  draw  up  plans  for  the  electrical  con- 
version of  the  existing  horse  car  system  in  Christchurch,   New   Zealand. 


MK,  lil'.IIKGI'.  A.  A^^AI1I.I':.  lately  niuiiagcr  uf  the  New  Vurk  office  for 
the  Cutler  I  ompaiiy,  of  Philadelphia,  i'a.,  haa  taken  other  territory  fur  the 
Culler  Cuinpany,  nulaidc  ol  the  Girutrr  New  York,  and  haa  u<lilrd  to  hit  line 
tile  "Yott"  lii<undcti.cnl  lamp  aoikri,  iiiuile  by  the  Yoal  Elecliii  Mfg.  Com 
pany,  uf  Toledo,  II.      lie  ictaint  the  aaiiie  ollic  e  aa  before,    nu   Liberty   .St. 

MK,  l-KANK  J.  SI'KAGUK  waa  a  member  of  the  dinner  euininiltec  for  the 
dniner  givrii  laat  week  by  the  Colonial  Club,  uf  New  York,  in  honor  uf  Mr. 
lloiiH'c  While,  Ihc  icliring  editor  of  the  Iwening  I'atl.  That  raudel  journal 
under  Mi.  VVhile't  inanagemrnt  hat  been  very  liberal  in  ila  policy  luward  elec- 
trical matleri  and  hat  taken  a  deep  inlerett  in  Ihe  advance  uf  electric  trac- 
tion. 

MK.  MUKIIMEK  J.  HIGLEY,  furmi  rly  superintendent  of  the  lighting 
ilrpartment  of  the  Burlington  (la.)  Railway  &  Light  Company,  hat  accepted 
the  management  of  the  Uelvidere,  III.,  Gat  &  Electric  Company.  Mr.  Iligley 
li.'it  been  al  lluilinglon  seven  yeart,  where  he  haa  made  a  good  record,  and 
Ihe  lowji  I'.lrcliK.il  Aasociatiun  will  regret  to  lusc  him,  ua  he  haK  been  unc  of 
ila  nioal   helpful   inenibcrt. 

.\IK.  FRANK  KLEl'ETKU,  contulling  electrical  engineer,  Maritime  Build- 
ing, New  York,  haa  returned  from  Peru,  where  he  went  in  the  intcrcttt  of 
the  J.  B.  Ilaggin  group  of  capilalistt,  who  are  developing  the  Cerru  de  Patco 
minet.  Mr.  Klcitetko  is  now  engaged  in  drawing  up  plans  for  the  conttruc- 
tion  of  a  jooo-hp.  hydraulic  plant  which  it  to  furnish  power  to  operate  a  large 
smelter  to  be   built  at  the   Peruvian   mines. 

MR.  F.  F.  S.M'P,  of  the  North  Electric  Company,  Cleveland,  Ohio,  ac- 
comiianied  by  Mr.  K.  llendrickson,  its  engineer,  was  a  welcome  caller  at  the 
othces  of  Electrical  World  and  Encinkcr  during  the  past  week.  Starting 
lor  pioneer  work  in  the  field  of  rural  telephony,  the  North  Company  hat  grad- 
ually liiiill  up  a  business  which  includes  some  of  the  largest  modern  city 
exchanges  in  the  c6untry,  and  Mr.  Sapp  is  now  seen  more  frequently  around 
twenty-story   buildings  than  among  the  waving  hills  of  coi«. 

.\IK.  STEPHEN  M.  HALL  has  recently  associated  himself  with  the  C.  & 
C  Electric  Company  in  the  capacity  of  sales  engineer,  and  will  be  stationed 
at  the  New  York  office.  Mr.  Hall  is  a  graduate  of  the  Massachusetts  In(ti- 
tule  of  Technology,  and  during  the  several  years  since  his  graduation  he  has 
acted  as  chief  electrician  in  the  .Norfolk  Navy  Yard,  and  has  been  connected 
with   the  C.   W.    Hunt   Company  and   the   Storey    Motor  &   Tool    Company. 

MK.  11.  T.  HAKTMAN,  editor  of  the  question  box  for  the  coming  conven- 
tion of  the  National  Electric  Light  Association,  Chicago,  May  26,  27,  28,  has 
already  received  over  two  hundred  answers  to  the  preliminary  list  of  questions 
sent  out  April  ist.  Nearly  every  one  of  the  125  questions  has  been  answerd. 
.-V  supplementary  list,  nearly  as  large,  has  just  gone  to  the  members,  and  the 
question  box  this  year  promises  to  be  an  encyclopedia  of  useful  knowledge  for 
central  station  managers. 

MK.  ROBERT  L.  ELLIOTT,  of  Chicago,  reporter  on  theft  of  current,  has 
prepared  an  excellent  report  for  the  Chicago  electric  light  convention,  de- 
scribing different  ways  in  which  electric  current  is  stolen,  showing  means  for 
detecting  the  guilty  parties,  and  suggesting  methods  for  preventing  the  possi- 
bility of  theft.  The  report  will  also  show  which  of  the  states  have  laws  punish- 
ing this  crime  and  what  uniformity  exists  in  the  laws  of  the  different  states. 
It  is  hoped  that  a  uniform  law  can  soon  be  enacted  in  all  the  states. 

MK.  W.  E.  RU.NDLE,  of  New  York,  has  made  several  improvements  in  the 
chart  which  he  designed  for  mapping  an  underground  cable  system,  and  which 
was  described  in  these  columns  some  time  ago.  It  is  proposed  to  modify  the 
original  plans  so  as  to  show  overhead  construction  as  well  as  underground, 
substituting  in  placi  of  the  man-hole  in  underground  work  a  pole  with  its 
length,  diameter  at  top,  number  of  cross  arms  per  pole,  number  of  pins  on 
each  cross  arm  and  the  location  of  each  wire  upon  each  pin  and  also  the 
blank  pins. 

MR.  EDWARD  D.  ADAMS,  the  well-known  banker  and  creator  of  Niagara 
power  interests,  as  well  as  American  representative  of  the  Deutsche  Bank, 
entertained  at  luncheon  last  week,  on  the  day  the  new  Stock  Exchange  opened, 
at  the  Midday  Club,  Dr.  Ad.  Franke,  technical  director  of  the  Siemens  & 
Halske  Company.  The  party  comprised  Dr.  Franke  and  Messrs.  E.  D.  Adams, 
Wm.  Stanley.  C.  S.  Bradley,  L.  B.  Stillwell  and  T.  C.  Martin;  so  that  the  vis- 
itor was  enabled  to  review  many  aspects  of  electrical  activity  here  during  a 
very   pleasant  afternoon. 

CH.-\RLES  D.  JEXNEY,  president  of  the  Jenney  Electric  Manufacturing 
Company,  of  Indianapolis,  has  perfected  plans  to  light  a  baseball  park  by  elec- 
tricity so  that  baseball  may  be  played  at  night  and  thus  give  everybody  a 
chance  to  see  the  game.  Several  years  ago  Mr.  Jenney  became  interested  in 
the  idea  and  made  an  experiment  with  strong  reflectors,  but  the  reflectors  made 
a  shadow  and  the  players  could  not  judge  a  ball  when  in  air.  Mr.  Jenney's 
new  invention  is  far  superior  to  the  former  one,  he  says,  and  with  it  he  can 
cause  a  diffused  illumination  all  over  the  grounds,  making  it  almost  as  light 
as  day  and  without  shadows. 

MR.  LYMAN  T.  SMITH  has  promised  Chancellor  Day  to  give  three  more 
buildings  to  Syracuse  University,  which,  with  the  one  he  has  already  given,  will 
form  a  quadrangle  on  the  campus.  The  Smith  buildings  will  be  devoted  to 
applied  sciences.  The  first  structure  will  be  for  electric,  hydraulic  and  steam 
engineering,  the  second  for  wood-working  shops  and  the  third  for  forge  and 
foundry  work.  The  amount  of  money  to  be  expended  has  not  yet  been 
determined,  as  Mr.  Smith  desires  to  wait  until  the  close  of  the  year  to  see 
what  needs  develop  in  connection  with  the  present  Smith  College  of  Applied 
Sciences.  These  improvements  will  give  Syracuse  one  of  the  largest  and  best 
equipped  engineering  colleges  in  the  country. 

FIELD  &  HINCHMAN,  the  well-known  consulting  engineers  of  Detroit, 
have  incorporated  under  the  name  of  Field,  Hinchman  &  Smith,  the  firm  of 
Mortimer  L.  Smith  &  Son,  architects,  having  affiliated  with  them.  Because 
of  an  ever-increasing  business,  more  commodious  quarters  have  been  secured 
at  708-9-10  Washington  Arcade  Building  which  will  be  occupied  by  the  first 
of  May.  Reversing  the  usual  order  of  things,  it  is  their  intention  to  design 
complete  power  and  industrial  plants  and  to  house  these  plants  in  suitable 
buildings,  thus  adapting  the  latter  to  the  needs  of  the  former  and  not  vice 
versa.  Because  of  important  work  which  they  are  carrying  on  in  Canada,  a 
branch    office   has  been   established   at  Windsor,    Ont. 
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THE  FRANK  ADAMS  ELECTRIC  COMPANY,  of  St.  Louis,  Mo.,  has 
increased  its  capital  stock   from  $25,000  to  $100,000. 

THE  LAWRENCE  HALL  ELECTRIC  COMPANY,  of  Cincinnati,  Oliio,  lias 
increased   its  capital  stock  from   $20,000  to  $50,000. 

ANDREAS  &  CO.  announce  that  on  and  after  April  30  they  will  be  found 
in   their   new  offices  at   Whitehall   Building,   17   Battery   Place,   New   York   City. 

THE  STERLING  ELECTRICAL  MIG.  CO.  was  represented  in  New  York 
City  last  week  in  the  persons  of  Mr.  William  Coale,  its  treasurer  and  Mr. 
Glenn   C.   Webster,   superintendent. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  out  with  a  new 
fan  catalogue  listing  a  complete  line  of  direct  and  alternating  current  fans. 
This  catalogue   will   be   mailed   promptly   upon  application. 

A.  C.  BECHEN,  manufacturer  of  the  Paillard  non-magnetic  watch  so 
familiar  to  electricians,  has  found  it  necessary  to  seek  larger  quarters  and  is 
now  located  in   the   Powers   Building,    Monroe   St.   and   Wabash    Ave.,   Chicago. 

THE  ERODE  ELECTRIC  COMPANY,  Los  Angeles,  Cal.,  recently  incor- 
porated, has  moved  into  its  new  store  at  306  So.  Los  Angeles  Street,  where  it 
has  better  accommodations  for  its  large  stock  of  supplies.  The  company  would 
be  glad  to  hear  from  any  concern  who  desires  to  push  its  business  in  the  West. 

THE  ILLINOIS  ELECTRIC  SPECIALTY  COMPANY,  of  Chicago,  an- 
nounces that  it  is  again  compelled  to  seek  much  larger  quarters  in  order  to 
keep  pace  with  the  demand  for  its  I.  E.  S.  ohmmeters,  pole  changers,  etc. 
About  May  i  it  will  remove  from  its  present  location  to  171  to  173  So.  Clinton 
St.,  where  it  will  have  more  than  double  the  space  which  it  formerly  occupied 

THE  PROMETHEUS  ELECTRIC  COMPANY  on  May  i  moved  its  offices 
to  39  Cortlandt  Street,  and  its  factory  to  much  larger  quarters  at  81  Dey 
Street.  New  York,  where  it  has  much  better  facilities  for  the  production  of  its 
electric  heating  and  cooking  apparatus.  Mr.  Max  Loewenthal  is  secretary  of 
this  progressive  company,  and  he  reports  that  there  is  an  increasing  demand  for 
its   products. 

REMOVAL. — Roth  Bros.  &  Co.,  Chicago,  on  May  i  removed  to  their  new 
location  and  now  occupy  the  entire  building  at  27  and  29  South  Clinton  Street. 
In  the  new  quarters  the  firm  has  twice  the  former  floor  space  and  largely  in- 
creased facilities  for  taking  care  of  its  rapidly  increasing  business.  This 
firm,  as  is  well-known,  makes  a  line  of  dynamos  and  motors  which  have  acquired 
an  excellent  reputation  for  efficiency  and  service. 

PAWLING  &  HARNISCHFEGER,  manufacturers  of  traveling  cranes,  Mil- 
waukee, Wis.,  whose  works  were  recently  damaged  by  fire,  have  leased  the 
works  lately  vacated  by  the  Nordberg  Mfg.  Co.  These  shops  will  be  in  opera- 
tion around  May  ist  and,  in  connection  with  other  buildings,  will  place  the 
company  in  better  position  to  build  cranes  and  hoists  than  prevailed  before 
the  fire.  All  machinery  has  already  been  purchased  to  equip  the  shops  just 
acquired. 

DUNCAN  METERS.— The  Duncan  Electric  Mfg.  Co.,  Lafayette,  Ind.,  has 
issued  a  handsome  28-page  pamphlet  devoted  to  the  Duncan  integrating  watt- 
meter. The  meter  is  illustrated  and  described  in  minute  detail,  and  instruc- 
tions are  given  for  installing  and  testing,  a  number  of  useful  tables  being  in- 
cluded under  the  latter  head.  The  Electrical  Material  Company,  Baltimore, 
Md.,   is   general   sales  representative. 

THE  ELECTRICAL  M.'\TERIAL  COMPANY,  Baltimore,  Md.,  which  was 
recently  appointed  general  sales  representatives  of  the  Duncan  Electric  Man- 
ufacturing Company,  Lafayette,  Ind.,  is  energetically  pushing  the  sale  of 
Duncan  recording  wattmeters  for  direct  and  alternating  current.  The  Duncan 
meter,  it  is  claimed,  has  many  advantages.  In  the  bulletin  descriptive  of  the 
Duncan  meters  is  given  a  great  deal  of  valuable  information  to  any  one  with 
reference  to  various  methods  of  testing  meters. 

ROSSITER,  McGOVERN  &  CO.  removed  on  .-Xpril  28  to  the  Whitehall 
Building,  17  Battery  Place,  New  York  City.  This  will  give  them  more  commo- 
dious quarters  and  increased  facilities  for  handling  their  business.  In  addi- 
tion to  the  office  which  will  be  occupied  by  their  operations,  it  is  contemplated 
having  an  ample  reception  room  for  the  use  of  their  friends  and  customers, 
and  already  the  Rossiter  McGcvern  Company  is  contemplating  the  large  use  of 
this  room  by  out-of-town  visitors  to  make  it  their  headquarters  while  in  New 
York. 


OIL  FILTERS.— Among  the  orders  recently  received  by  the  Burt  Mfg.  Co., 
Akron,  Ohio,  for  its  Cross  oil  filters  are,  one  50-gallon  for  a  large  electric  light 
plant  in  Mexico  City,  Mex. ;  four  large  ones  to  be  used  on  steamers  now  being 
built  by  the  Eastern  Shipbuilding  Co.;  two  to  be  used  in  one  of  the  pumping 
stations  of  the  City  of  New  York;  one  for  the  Piano  works  of  the  International 
Harvester  Co.;  the  eighteenth  order  from  the  American  Sheet  Steel  Co.;  eight 
for  San  Francisco,  and  one  to  Portugal.  Its  agent  at  Mexico  has  just  or- 
dered sixteen,   and    reports  business  good. 

McCREAKY  SPECIALTIES.— Since  the  first  of  the  year  the  McCreary 
Electric  Company,  136  Liberty  St.,  New  York,  has  had  a  very  gratifying  increase 
in  sales,  in  fact  over  60  per  cent,  over  the  same  period  last  year.  Recent  ex- 
port orders  have  been  shipped  to  England,  Mexico  and  China.  Its  "Amal" 
brilliant  decorating  stands  and  cup  reflectors  are  now  fitted  with  shade  holders 
and  conform  to  all  requirements  of  fire  underwriters.  The  company  will 
bring  out  for  the  Fall  trade  several  new  electrical  specialties,  among  them  a 
new  brilliant,  non-tarnishing  headlight  reflector  and  several  styles  of  car 
reflectors.  • 

THE  GOUDEY-McLEAN  COMPANY,  engineer,  announces  that  from 
May  1st,  1903,  its  offices  will  be  located  at  120  Liberty  Street,  New  York 
City.  With  increased  capital  and  facilities  the  company  will  continue  to 
operate  as  the  foreign  department  of  American  manufacturers,  syndicating  the 
export  interests  of  many  well-known  firms.  It  also  acts  as  agent  for  the  dis- 
tribution and  sale  of  electrical  apparatus  and  material  in  both  the  export  and 
domestic  branches.  The  officers  for  the  ensuing  year  will  be  Robert  McLean, 
president;  Edward  E.  Goudey,  vice-president  and  general  manager;  Laurence 
W.  Miller,  secretary,  and  William  D.  Vanderbilt,  treasurer. 

THE  ELECTRIC  STORAGE  BATTERY  CO.,  of  Philadelphia,  manufac- 
turer of  the  Exide  battery  for  electric  vehicles,  has  recently  placed  on  the 
market  a  new  battery  for  sparking  purposes.  The  great  increase  in  the  use 
of  gasoline  vehicles  has  convinced  the  company  that  a  reliable  sparking  bat- 
tery, which  will  furnish  a  "fat  and  hot"  spark  will  be  greatly  appreciated. 
The  company  has  placed  on  the  market  a  number  of  sizes,  which  are  found 
fully  described  in  a  pamphlet  recently  issued  by  the  company,  giving  capac- 
ities, weights  and  dimensions  of  the  different  types.  A  copy  of  this  will  be 
forwarded  upon  application  to  the  Electric  Storage  Battery  Co.  at  any  of 
their    sales    offices. 

ALBERT  &  J.  M.  ANDERSON  CO.— The  stockholders  of  the  Albert  &  J. 
M.  Anderson  Manufacturing  Company,  a  Massachusetts  corporation,  believ- 
ing it  to  be  for  their  advantage  so  to  do,  on  March  27,  1903.  caused  to  be  or- 
ganized the  Albert  &  J.  M.  Anderson  Manufacturing  Company  under  the  laws 
of  Maine,  and  on  April  25  the  Massachusetts  corporation,  by  unanimous  vote 
of  its  stockholders  sold,  assigned  and  transferred  all  of  its  business  and  assets 
to  the  new  company  so  organized  in  Maine.  The  new  company  has  the  same 
officers  and  stockholders  as  the  old  and  will  take  over  and  carry  on  its  business 
assuming  all  its  outstanding  liabilities  at  the  date  of  the  transfer,  April  25th, 
1903,  and  carrying  on  business  at  the  same  location  and  with  the  same  facilities. 

YACHT  LIGHTING.— The  use  of  storage  batteries  for  lighting  private 
yachts  is  rapidly  increasing,  so  much  so,  that  practically  every  steam  yacht 
of  modern  construction  now  includes  a  battery  of  accumulators  in  its  equip- 
ment. The  great  advantage  of  a  storage  battery  lies  in  the  fact  that  it  en- 
ables the  lights  to  be  used  throughout  the  night  while  the  machinery  is  shut 
down,  thus  avoiding  the  annoying  vibration  from  the  running  of  a  generator 
which  is  especially  noticeable  in  a  yacht  while  lying  at  anchor.  The  Electric 
Storage  Battery  Co.  has  recently  contracted  for  the  installation  of  five  yacht 
lighting  plants  on  boats  now  under  construction  at  Morris  Heights,  N.  Y., 
thus  adding  to  the  large  number  of  boats  already  equipped  with-  its  Chloride 
accumulators. 

THE  STROMBERG  CARLSON  TELEPHONE  MFG.  CO..  of  Rochester, 
N.  Y.,  and  Chicago,  III.,  reports  that  it  has  begun  the  erection  of  a  second 
factory  in  Rochester,  which  will  be  engaged  in  the  manufacture  of  telephones. 
The  plans  call  for  a  factory  having  two  hundred  thousand  feet  of  floor  space 
and  capable  of  turning  out  two  thousand  telephones  per  day.  The  company 
also  reports  having  just  secured  the  contract  from  the  Home  Telephone  Com- 
pany, Kansas  City,  Mo.,  for  six  thousand  five  hundred  central  energy  tele- 
phones. The  Stromberg-Carlson  Company  has  also  recently  sold  switchboards 
and  equipments  to  the  following  companies:  Local  Telephone  Company,  Crest- 
line, Ohio;  Harrisonville  Telephone  Company,  Harrisonville,  Ohio;  Foster  and 
Faber,  Summerfield.  Ohio.  It  has  also  recently  sold  switchboards  and  complete 
exchange  equipments  at  the  following  points;  Troy,  Mo.,  Orrick,  Mo.,  and 
Gillman   City,    Mo. 


UNITED  STATES  PATENTS  ISSUED  APRIL  21,  1903. 
[Conducted  by  Wm.  A.  Rosenbaum,  Patent  Attorney,  140  Nassau  St.,  N.  Y.] 
725,224.  INDUCTION  MOTOR;  Abe  L.  Cushman,  Concord,  N.  H.  App.  filed 
July  8,  1902.  The  secondary  winding  is  made  up  of  elements  of  low 
specific  resistance  and  means  are  provided  for  forming  a  closed  induced 
circuit  from  a  part  only  of  said  element,  so  as  to  decrease  the  current 
induced  in  the  secondary  at  starting;  additional  elements  are  brought  into 
action  as  the  motor  speeds  up.     (Issued  April   14.) 

725.663.  ELECTRICAL  RESISTANCE  DEVICE  OR  HEATER;  Johann 
F.  Boiling,  Frankfort-Bockenheimon-the-Main,  Germany.  App.  filed  April 
4,  1902.  A  resistance  material  is  spread  upon  a  sheet  of  mica  and  confined 
by   a   nonconducting   plate. 

725.664.  OUTLET  BOX  FOR  INTERIOR  CONDUITS;  William  F.  Bos- 
sert,  Utica,  N.  Y.     App.  filed  March   19.  1902.     Details. 

725,667.     TROLLEY   POLE;    Charles   A.    Bray   and    Floricn    C.    Fry,   Schenec- 


tady, N.  Y.  App.  filed  Sept.  17,  1902.  The  pole  has  a  bend  in  it  and  is 
pivoted  on  top  of  the  car;  the  wheel  can  make  contact  with  a  wire  suspended 
either  above  the  car  or  to  one  side  at  the  level  of  the  car  roof. 

725,675.  DRIVING  MECHANISM  FOR  SELF  PROPELLED  VEHICLES; 
Patrick  J.  Collins,  Scranton,  Pa.  App.  filed  Aug.  29,  1902.  A  field  frame 
contains  a  central  space  for  a  generator  armature  and  two  side  spaces 
for  motor  armatures,  the  latter  armatures  being  geared  to  the  wheels  of 
the   vehicle. 

725,681.  METHOD  OF  CONTROLLING  INDUCTION  MOTORS;  Harry 
Phillips  Davis,  Pittsburg,  Pa.  App.  filed  Dec.  26,  1901.  (See  Current 
News  and  Notes.) 

725,692.  REGULATOR;  James  B.  Foote,  Jackson,  Mich.  App.  filed  July  33, 
1 90 1.  The  object  is  to  check  the  regulating  movement  as  soon  as  the 
proper  regulating  effect  has  been  produced,  without  permitting  it  to  pass 
through  a  series  of  oscillations  or  decreasing  amplitude  about  the  desired 
point. 
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ras.roj.    klkctrk:  lamp  glowkr  anij  mktiidI)  ok  attaching 

TERMINAL  WIRES  TIIKRKTO;  Marihull  W.  lUnki.  flltiburg.  Pa.  App. 
filed  Oct.  ji,  igoj.  TrrniintI  witn  arc  wiuiiiil  around  the  end«  of  tlir 
glowrr  and  alluying  malrrlal  applied  Ihcrelo  by  mrani  of  (be  high  degree 
of    heat. 

ras.708.  ELECTRIC  METER;  Frank  lloldcn,  Undoii.  En|[.  App.  tiled  Oct. 
ij,    iQoi.      (See   Current    Newt   and    Notea.) 

r»i.7>9-  TROLLEY  STAND;  Geo.  E.  Johnson.  PInnera.  V«.  App.  filed  June 
t6,   I  go  J.     DeUilt. 

M5.7JO.  CONTROLLER;  John  11.  Linn.  Schenectady.  N.  Y.  App.  filed  Aug. 
4.   190J.     Oetaili  of   conatructiun  of   the  reverting  twitch. 

7»S.73i.  CAT.MMIORIC  ELECTRODK;  Samuel  11.  Linn,  Rochctlci.  N.  Y. 
App.  tiled  Aug.  g,  1901.  An  anode  of  abiorbeni  mnlerinl  and  mcana  for 
forcing  an  clci.troIyte  through  the  aame.  under  premurc,  and  ng.iinat  the 
surface   or    tinuea   undergoing   treatment. 

Tti.Ti*-  ELEC~rRIC  HEADLIGHT;  John  A.  Moaher.  Chicago.  III.  App. 
filed  June  17,  igoj.  Both  incandescent  and  arc  lights  .-ire  contained  in 
the  casing,  the  former  used  in  city  limits  and  the  Intter  in  the  country  dis- 
tricts; an  aiituinalic  switch  provides  for  the  cutting  in  of  one  lamp  when 
the  other  fails. 

^15,765.  VOLT  AMPERE  METER;  Louis  M.  Pignolet.  Orange,  N.  J.  App. 
filed  Sept.  .■;,  1901.  A  manual  device  is  employed  to  stop  the  needle 
from   swinging   when   the   current    is   turned   on. 

ras.767.  SYSTEM  OF  CONTROL  FOR  ELECTRICALLY  PROPELLED 
VEHICLES:  \Vm.  B.  Potter,  Schenectady,  N.  Y.  App.  filed  July  jj, 
1898.  In  a  multiple  unit  system,  the  motors  are  automatically  trans- 
formed into  generators  in  case  the  conductor  between  cars  is  broken. 

r»S.773.  ROTATING  FIELD  MAGNET  FOR  ALTERNATING  CURRENT 
GENERATORS;  Henry  G.  Reist,  Schenectady,  N.  Y.  App.  filed  Oct  18, 
1901.  A  spider  having  a  laminated  rim  body  and  a  cast  rim  flange  ex- 
tending beyond  said  body  to  alTord  material  for  truing  up  without  the 
necessity  of  facing  off  the  rim  body. 

ya5.776.  ELECTRIC  MOTOR  SEWING  MACHINE  TRANSMITTER;  Ju- 
lius Rosenberger,  New  York.  N.  V.  App.  filed  Oct.  14,  1902.  The  switch, 
rheostat  and  brake  are  controlled   from  the  treadle. 

7as.777.  SYSTEM  OF  ELECTRIC.\L  DISTRIBUTION;  Norman  Rowc, 
Wilkinsburg,  Pa.  App.  filed  June  18,  1897.  (See  Current  News  and 
Notes.) 

735.798.  MULTIPLE-RATE  METER;  Elihu  Thomson,  Swampscott,  Mass.. 
and  Frank  P.  Cox,  Lynn,  Mass.  App.  filed  Feb.  25.  1899.  (See  Current 
News  and  Notes.) 

725.799.  AUTOM.\TIC  POTENTIAL  REGUL.VTOR  FOR  DYNAMOS;  Al- 
len A.  Tirrill,  Lacor.ia,  N.  H.  .'\pp.  filed  April  13.  1900.  This  patent 
together  with  725.800  and  726,234,  relates  to  methods  and  apparatus  for 
regulating   the   voltage    of    dynamos   by    exciting    the    field  of    the   machine. 


7J5.864       APPARATUS    FOR  THE    TREATMENT    OF   GOLU    OR   OTHER 

ORES;   Will.    n.   McPhcrson,   Lot  Angelea.   Cal.      App.    filed   Nov.   >8,    iguj. 

The  charge  of  ore   introduced   Into   the    npparatua  it   kept   contlnuouity   tgi 

taled  and   moved    in   cycles  until    all   the   mrtal   sought   to   be  extracted    has 

hern    removed. 
725,908.      PLASTIC   COMPOUND;    Oliver   T.    Hungerford.    Brooklyn,    N.    Y. 

.\pp.    filed    May    21.    igon,      A    plastic   compound    for    use   at   an    insulator. 

roinpoted  of  a  tilitrous  base,  a  binder  anil   rosin  oil. 
725.985.      ELECTROMAGNETIC    BRAKE;    Frank    C.    Newell.    Wilkinsburg, 

Pa.      App.    filed    Dec.    ib,    1899.      The    braking    force    of   the   several    thoef 

on  the  track  it  controlled  by  a  suitable  twitch. 
725.gg2.      ELECTRIC   LIGHTER;   Wm.    Roche,   Jersey   City,    N.   J.      App.  filed 

April    18,    1902.     A  cigar  lighter  in   wliich  a  platinum   foil  wet  with  alcohol 

it  brought  to  incandescence   by   pushing  a  button. 
725,998.      ELECTROLYTIC    SEPARATION    OF    COPPER    AND    NICKEL 

FROM    MATTES    OR    ORES;    Ernti    A.    Sjostedt    and    Joseph    H.    James. 

Sault    Ste.    Marie.    Canada.      App.    filed    Sept.   20,    1901.      A   description    of 

this  process  is  best  obtained  from  a  copy  of  the  patent. 


725,675. — Driving    Mechanism    for    Self-propelled    Vehicles. 

726,044.  X-RAY  TUBE;  Thcodor  Friedlander,  Chicago.  III.  App.  filed  July 
15,  1902.  The  cathode  is  sealed  into  a  water  chamber  which  extends 
obliquely  into  the  tube.     The  water  prevents  undue  heating  of  the  terminal. 

726,061.  SAFETY  DEVICE  FOR  AUTOMATICALLY  PREVENTING  AC- 
CIDENTS FROM  TROLLEY  WIRES;  Wm.  A.  Heyes  and  Lancelot  O. 
Heyes,  Wigan,  England.  App.  filed  Jan.  3,  1902.  The  sagging  or  falling 
of  the  trolley  wire  automatically  closes  a  circuit  to  ground  the  wire. 

726,124.  ELECTRIC  INCANDESCENT  LAMP  AND  CIRCUITS  AND  CON- 
DUCTORS THEREFOR;  Gustavc  Weissmann,  Paris,  France.  App.  filed 
Aug.  16,  1902.  The  terminal  wires  of  the  lamps  are  bent  into  hooks  which 
engage  the  distribution  conductors  to  support  the  lamp  for  decorative 
purposes. 

726.147.  SUPPORT  FOR  COILED  WIRE;  Kern  Dodge,  Philadelphia,  Pa. 
.\pp.  filed  Feb.  21,  1903.  A  support  for  coiled  wire  capable  of  contracting 
or  expanding  with  the  wire,  to  hold  the  wire  in  proper  position  under  all 
conditions. 
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725,224. — Induction   Motor.  726,044.- 

controlling  the  excitation  in  response  to  the  voltage  at  the  regulated  point, 
and  causing  the  excitation  voltage  to  react  upon  the  control  independently 
of  its  action   through   the  fields  of  the  machine  and  of  the   exciter. 

725,800.  AUTOMATIC  POTENTIAL  REGULATOR;  Allen  A.  Tirrill,  Con- 
cord, N.  H.     App.   filed  Dec.   16,   1901.      (See  preceding  patent.) 

725.803-  APPAR.\TUS  FOR  PURIFYING,  STERILIZI.NG,  OR  AGING 
LIQUIDS;  Robert  C.  Turner,  Columbus,  Ohio.  App.  filed  May  29,  1902. 
The  apparatus  consists  of  several  tanks  into  which  the  liquid  is  successively 
introduced   and   electrolyzed. 

725.826.  ELECTRIC  CURRENT  SHUNTING  DEVICE;  Edward  R.  Cliff. 
New  York,  N.  Y.  App.  filed  March  22,  1902.  An  automatic  shunting  de- 
vice for  lamps,  consisting  of  a  paper  strip  adapted  to  be  perforated  under 
abnormal  conditions,  the  strip  being  coiled  upon  spools  and  together  with 
the  various  contact  devices,  located  in  a  weather-proof  casing  through  the 
wall  of  which  a  key  shaft  projects  for  moving  the  strip. 


-X-Ray  Tube.  726,234. — Automatic   Potential    Regulator. 

726,177.      ELECTRIC    MOTOR    OR    ENGINE;    John    Massey,    Anderson,    Ind. 

App.  filed  Dec.  2,   1901.     Details. 
726,211.      TROLLEY;   Wm.   H.   Bachtel,    Canton,   Ohio.      App.    filed  March    10, 

1903.      A   vertical  pole   having  a   horizontal    loop   the   bend   of    which    is  a 

spring. 
726,225.     MECHANISM  FOR  CUTTING,  CRUSHING,  AND  DISLODGING 

ICE  OR  SLEET  ON  THE  THIRD  RAIL  OF  ELECTRIC  RAILROADS; 

Henry  Klein.  Hoboken,  N.  J.     App.  filed  Feb.    17,   1903.     A  serrated  wheel 

adapted   to   be   thrown   down   against   the  contact  surface   of   the   third   rail 

to  remove  ice   therefrom. 

726.233.  MULTIPLE-RATE  METERING;  Elihu  Thomson,  Swampscott,  Mass., 
and  Frank  P.  Cox,  Lynn,  Mass.  App.  filed  Feb.  25,  1899.  (See  Current 
News  and  Notes.) 

726.234.  AUTOMATIC  POTENTIAL  REGULATOR;  Allen  A.  Tirrill,  Schen- 
ectady. N.  y.     App.  filed  Dec.  16,   igoi.     (See  725,799.) 
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Union  Engineering  Building. 

.\ii  ick'a  that  for  twenty  years  past  has  haunted  many  minds  as 
noble  and  altogether  desirable  has  at  last  been  brought  into  the  realm 
of  possibility  and  reality  by  the  generous  gift  of  Mr.  Andrew  Car- 
negie of  one  million  dollars  for  a  union  engineering  building  in 
New  York  City  to  be  shared  on  appropriate  bases  of  equal  part- 
nership by  the  four  great  national  engineering  societies,  the  Engi- 
neers' Club,  and  kindred  engineering  bodies  to  whom  a  meeting 
place  and  a  home  can  also  be  offered,  under  the  unrestricted  and 
unconditioned  offer  that  has  been  made.  It  is  a  fact  that  deserves 
to  be  put  on  record  here  that  not  only  has  the  American  Institute 
of  Electrical  Engineers  embodied  in  its  transactions  for  many  years 
its  desire  and  efforts  to  bring  about  such  a  consummation,  but  that 
the  chairman  of  the  Institute  Library  Committee  has  a  letter  in 
which,  after  having  submitted  the  idea  for  his  approval  in  1895, 
Mr.  Carnegie  wrote  back  in  warm  appro\'al  and  commendation  of 
the  plan,  which  thus,  eight  years  later,  he  is  himself  the  means  of 
rendering  feasible  of  execution.  The  history  of  the  course  of  events 
diu-ing  the  past  three  months  and  of  the  present  situation  will  be 
found  on  another  page. 


This  gift  of  Mr.  Carnegie  to  the  societies  of  which  he  is  a  member 
and  representing  the  professions  to  which  he  is  glad  to  acknowledge 
his  indebtedness  comes  "without  strings,"  but  it  has,  nevertheless, 
serious  obligations.  The  Engineers'  Club  has  already  provided  itself 
with  land,  but  the  four  engineering  bodies  named  specifically  have 
to  deal  with  a  real  estate  transaction  of  between  five  and  six  hundred 
thousand  dollars.  In  fact,  the  necessary  steps  have  already  been 
taken  to  secure  the  land,  and  at  this  moment  the  Union  Engi- 
neering Building  is  to  be  regarded  as  a  tangible  actuality.  When 
we  remember  that  the  societies  in  question  have  at  least  10,000 
members  in  good  standing,  the  financial  responsibility  upon  them 
dwindles  into  insignificance.  Even  if  one  or  other  of  them  should 
not  feel  able  or  willing  to  come  in,  there  is  all  the  more  left  for  those 
which  do  respond  to  this  clarion  call  to  co-operation. 


We  can  see  and  imagine  many  points  of  difificulty  in  the  plan.  We 
have  heard  them  for  nearly  a  quarter  of  a  century.  They  are  well 
made.  There  is  nothing  fanciful  about  them.  Full  and  prayerful 
consideration  should  be  given  to  them.  In  no  particular  will  any 
society  be  urged  to  surrender  its  autonomy  or  self-respect.  But 
it  is  always  easier  to  find  reasons  for  grimly  standing  apart  than 
to  hit  upon  methods  of  harmonious  union;  and  just  now  the  men 
in  each  body  who  believe  that  civilization  itself  is  based  on  "getting 
together"  for  the  common  good  have  their  opportunity  to  benefit  the 
profession  to  which  they  belong  by  making  the  most  of  the  situation. 
Possibly  some  time  in  the  future  each  society  in  interest  may  have  an 
individual  golden  chance  not  yet  accorded  to  the  others,  but  we  do 
not  hesitate  to  say  that  if  this  generous  proposal  is  spurned  it  will 
be  a  long,  long  time  before  the  next  comes  from  anybody  else. 


Whatever  may  happen,  we  cannot  refrain  from  noting  how  events 
lead  on  to  each  other.  The  gift  by  Dr.  Wheeler  of  a  unique  library  to 
the  Institute  forced  the  issue  of  a  permanent  home  for  that  body 
now  growing  at  an  unparalleled  rate.  The  foundation  of  the  John 
Fritz  medal  next  brought  all  the  societies  together  as  never  before, 
and  revealed  their  splendid  strength  when  working  in  union.  The 
presence  of  Mr.  Carnegie  at  the  Institute  Library  dinner  this  year 
was  the  fact  bringing  together  these  and  other  precedent  conditions; 
and  out  of  it  all  emerges  this  building  endowed  as  such  a  building 
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luvcr  \va<i  hclorc.  \Vc  subscrihc  humbly  to  l.or.l  K.lvin\  i-..n.-.|)ii,.n 
of  l'ri>vi.lc-iuc  exprcsscil  Inst  week  and  siilmnl  ilic  ioMririii:iii..ii  to 
his  iinlioc. 


The  New  York  Electrical  Society. 

Vcw  ihiiiKs  liav.-  Kivi-ii  wane  s:itisf;uli..ii  t..  all  c.mr.-nu.l  in  <I.t- 
trical  niattiTs  in  Ni-w  York  City  than  the  continuing  activity  and 
RrowinK  prospirity  of  the  Now  York  KIcclrical  Society.  It  niiKht 
well  have  lict-n  supposod  that  the  extraordinary  advances  made  hy 
the  American  Institute  of  Klectrical  Engineers  dnriuR  Ihc  past  year 
would  have  absorbed  the  energies  of  most  men  taking  an  active 
interest  in  the  technical  welfare  of  the  profession  and  industry,  and 
that  other  bodies  niinlil  have  suffered;  but.  on  the  conlrnry,  the 
society  appears  to  have  been  stimulated,  for  it  certainly  has  never 
seen  a  year  of  better  work,  whether  in  regard  to  excellent  additions 
to  its  membership  or  in  the  high  quality  of  the  meetings  and  the 
crowded  attendance.  In  spite  of  the  rigorous  persistence  with  which 
the  society  cuts  off  from  its  membership  list  all  "dead  wood,"  the 
growth  in  numbers  is  maintained,  and  is  an  indication  of  the  fact 
that  at  no  distant  date  the  society  may  well  expect  to  attain  a 
thousand  members.  Its  record  has  been  so  conspicuously  good  that 
inquiries  have  reached  it  from  all  parts  of  the  Union  as  to  its  methods 
and  principles;  and  while  the  creation  of  Institute  chapters  in  diflfer- 
ent  parts  of  the  country  may  obviate  the  necessity  for  the  creation 
of  local  bodies  of  the  New  York  society  type,  there  is  no  doubt  that 
this  organization,  with  its  popular  but  thoroughly  practical  pro- 
grammes reaching  a  great  many  people  who  would  never  otherwise 
come  into  active  touch  with  the  technical  leaders  and  deeper  technical 
questions  of  the  profession,  will  long  find  a  large  sphere  of  use- 
fulness. 


It  is  for  this  reason  that  we  may  express  the  hope  that  the  society 
will  not  make  the  mistake  of  fixing  in  its  constitution  the  plan 
which  recently  has  been  abandoned  by  the  Institute  of  electing  a 
president  for  more  than  one  year.  It  would  be  curious  now  if  the 
society  should  take  this  retrograde  step  just  when  the  Institute  has 
also  put  into  its  constitution  the  one-year  idea;  but  after  the  obvi- 
ously strong  manifestation  of  sentiment  on  the  subject  last  Wed- 
nesday night,  we  hardly  think  it  is  likely  that  the  plan  will  be 
brought  forward  again.  It  is  a  good  deal  better  that  there  should 
be  frequent  rotation  in  office  with  numerous  good  men  available,  and 
especially  in  a  body  where  so  many  new  and  younger  men  want  to 
win  their  spurs. 

At  the  same  time,  we  think  it  is  a  pity  that  the  plan  of  giving 
the  nominating  committee  a  broader  base  could  not  be  carried  out, 
for  so  long  as  the  nominating  committee  is  in  the  hands  of  the 
executive  committee,  there  is  more  or  less  tendency  to.ward  self- 
perpetuation  of  the  body  in  power.  The  idea  of  enlisting  the  coun- 
sels of  past  presidents  is  an  excellent  one,  although  even  that  may 
be  overdone.  Unless  we  are  mistaken,  at  one  time  all  the  past  presi- 
dents of  the  Mechanical  Engineers  w^ere  de  facto  members  of  the 
council,  but  we  believe  that  now  this  is  limited  to  the  last  five.  While 
the  presence  of  a  large  number  of  past  presidents  must  undoubtedly 
exercise  a  somewhat  chilling  effect  upon  the  exuberance  and  enthu- 
siasm of  the  new  men  when  they  come  into  office,  it  seems  likely 
that  a  nominating  committee  embracing  one  or  two  of  them  would 
be  all  the  better  qualified  for  its  important  and  delicate  task. 


The  Debate  on  Central  Stations. 

Rarely  has  any  meeting  of  the  Institute  been  productive  of  more 
vigorous  discussion  than  the  last.  The  topics  discussed  were  of 
direct  and  active  interest  to  many  of  the  members,  and  the  papers 
were  sufficiently  suggestive  to  stir  up  active  debate.     On  the  whole, 


thr  <lis»u-.'>iiin,  wlmli  i^  prinlcd  ehewJuTc  in  this  issue,  added  con- 
siderable inlercHtiiiK  information  to  ihr  papers  an<l  yet  after  care- 
fully rcadiuK  't  over,  it  8(-em.t  to  us  that  many  of  liic  really  vital 
points  were  passed  by  in  favor  of  relatively  imimportant  details. 
.Siill,  ilir  steam  turbine  which  is  far  from  an  tmimportant  topic,  came 
in  for  a  libera!  .'imount  of  attention,  and  the  point  was  brouglit  out 
that  the  economy  of  the  reciprocating  engine  can  be  brought  by 
nuilliple  expansion  and  superheating  to  a  point  considerably  bey(jnd 
anything  that  has  been  claimed  for  the  turbine.  One  feature  of  the 
comparison,  however,  escaped  attention — that  the  steam  pressure  in  a 
reciprocating  engine  can  be  raised,  and  the  superheating  forced  until 
further  advance  is  blocked  by  the  failure  of  lubrication,  while  with 
the  steam  turbine  the  pressure  cannot  be  pushed  without  increasing 
a  peripheral  speed,  already  inconveniently  high,  nearer  and  nearer 
to  the  danger  limit  set  by  the  strength  of  the  materials,  and  the 
advantage  of  superheating  fails.  The  strongest  point  of  the  steam 
liirbinc  is  the  high  economy  at  low  load,  which  results  from  the 
small  frictional  losses;  and  the  gain  in  compactness  that  comes  with 
IiIkIi  spcc<i  of  both  turbine  and  generator. 


The  mooted  point  of  one  central  station  of  enormous  size  versus 
several  smaller  ones  came  in  for  plenty  of  attention,  but  the  discus- 
sion was  far  from  illuminating,  being  largely  a  reiteration  of  old 
arguments  pro  and  con  without  eliciting  any  important  practical  data. 
As  we  indicated  last  week,  the  vital  point  in  this  comparison  is  not 
the  cost  of  power  on  the  bus-bars,  but  its  cost  delivered  at  the  center 
of  distribution.  It  makes  little  practical  difference  at  what  size  of 
station  the  production  cost  of  power  reaches  a  final  uniformity,  for 
the  real  question  is  whether  this  final  result  can  be  reasonably  ex- 
pected ever  to  reach  a  figure  great  enough  to  compensate  for  the 
losses  in  the  transmission  and  reconversion  between  the  station  and 
the  center  of  distribution.  So  long  as  three  or  four  conversions  lie 
between  the  one  point  and  the  other,  the  single  station  must  show 
a  very  considerable  economy  in  generation  to  justify  its  existence, 
and  the  really  important  thing  is  to  find  out  whether  this  economy 
actually  exists  to  the  required  extent.  We  know  of  no  data  which 
have  been  made  public,  covering  this  phase  of  the  case.  Instead  of 
direct  statements  of  cost  per  kilowatt-hour  delivered,  including  proper 
interest  and  depreciation  charges  on  the  high-tension  lines  and  trans- 
formers, the  rotaries  and  their -stations,  and  the  batteries  which  Mr. 
Lieb  pertinently  remarked  were  quite  indispensable,  we  have  eulo- 
giums  on  the  great  advantages  of  modern  methods  of  power  trans- 
mission from  consolidated  central  stations  of  great  efficiency.  One 
of  these  advantages  we  think  has  received  far  too  little  attention. 
We  refer  to  the  desirability  of  putting  the  whole  generating  plant 
well  outside  of  the  city.  If  the  lighting  and  power  generation  could 
be  carried  on,  say,  10  miles  from  the  urban  center,  it  would  be  easy 
to  bring  so  great  a  popular  pressure  on  burners  of  coal  within  the 
city  limits  as  virtually  to  compel  the  use  of  electric  power  almost 
universally,  to  the  great  gain  of  the  city  as  well  as  the  electric  supply 
company.  If  transmission  is  a  good  thing,  why  not  work  it  to  its 
legitimate  conclusion? 


The  Rise  of  the  Technical  Graduate. 

The  change  in  the  status  of  the  technical  graduate  which  has 
occurred  during  the  last  twenty  years  is  one  of  the  most  remarkable 
incidents  in  the  professional  and  industrial  history  of  the  period. 
Even  as  recent  as  ten  years  ago,  a  young  man  entering  the  electrical 
field  from  a  technical  school  found  himself  a  target  of  contemptuous 
remarks  from  the  "practical"  engineer  and  the  "hard-headed"  busi- 
ness man,  and  not  infrequently  a  victim  of  malice  on  the  part  of  his 
associates  of  practical  training.  His  theoretical  attainments  were 
scoffed  at  as  entirely  superfluous  in  the  work-a-day  world,  and  tales 
of  his  blunders  and  inaptitude  were  spread  far  and  wide  by  eager 
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critics,  who  were  legion.  In  looking  back  to  those  days,  one  can 
now  see  that  the  mistake  of  the  detractors  lay  in  lack  of  recognition 
of  the  intrinsic  value  of  the  systematic  training  of  the  mind  received 
in  the  schools,  and  in  rendering  judgment  on  defects  incident  to  the 
transitory  states  of  youth  and  lack  of  experience.  Time  has  brought 
its  revenge,  and  to-day  the  graduate  absolutely  dominates  in  the  elec- 
trical profession,  and  wiiere  not  already  occupying  the  posts  of 
profit  in- the  administrative  and  business  branches,  he  is,  according 
to  present  indications,  the  only  candidate  who  in  the  future  will  be 
•considered. 


It  might  be  assumed  that  the  revolution  noted  could  be  ascribed  to 
the  peculiar  circumstances  of  the  electrical  field — to  abnormal  condi- 
tions arising  from  a  sudden  and  enormous  development.  In  point 
of  fact,  however,  while  the  value  of  technical  education  was  first  most 
fully  recognized  in  that  field,  and  the  graduate  there  has  most  quickly 
gained  the  ascendency,  similar  influences  have  been  active  every- 
where. In  agriculture,  for  example,  we  learn  from  the  old  and 
conservative  Rural  New  Yorker  that  the  graduate  of  the  agricultural 
•college  is  coming  to  the  front  more  and  more.  In  a  recent  editorial 
it  is  stated  that  in  the  cultivation  of  large  blocks  of  land  as  a  business 
investment,  the  principal  difficulty  encountered  has  been  in  finding 
capable  managers,  and  employers  have  been  turning  to  agricultural 
colleges  for  the  type  of  man  combining  the  necessary  qualifications 
of  knowledge,  skill  and  tact,  with  the  consequence  that  the  demand 
for  graduates  many  times  exceeds  the  supply.  Commenting  upon 
this  condition,  our  agricultural  contemporary  says  there  was  a  time 
when  practical  farmers  sneered  at  the  college  graduate  and  had  little 
use  for  him.  "But  now  the  whole  aspect  of  affairs  has  changed. 
The  colleges  are  turning  out  trained  and  sensible  men  who,  with  fair 
experience,  will  make  excellent  managers.  Western  men  have, 
<Iuring  the  past  few  years,  invested  quite  extensively  in  farm  lands. 
Their  plan  is  to  throw  several  farms  together  and  conduct  the  whole 
under  one  management  in  a  business-like  way.  This  has  given  oppor- 
tunity for  trained  men,  so  that  to-day  a  capable  graduate  of  an 
agricultural  college  has  a  far  better  business  opportunity  than  the 
average  graduate  at  a  professional  school.  This,  we  think,  is  only 
an  indication  of  what  is  coming  in  the  future."  Indeed,  the  world 
do  move ! 


PoLYCYCLic  Transmission  Systems. 

Mr.  Bragstad's  article  on  page  786  of  this  issue  revives  the  subject 
of  composite  transmission,  to  which  we  referred  in  the  number  of 
last  February  28th  in  connection  with  the  Bedell  sy,stcni.  The  gen- 
eral plan  is  the  same  in  both  systems.  That  is  to  say,  there  is  at 
the  central  station  a  two-phase  generator,  or  group  of  generators,  and 
also  a  single-phase  generator,  or  group  of  generators.  The  trans- 
mission wires  are  the  same  in  both  systems,  there  being  four  such 
wires.  So  far  as  the  two-phase  transmission  is  concerned,  there 
are  two  separate  pairs  of  wires  or  independent  two-phase  circuits. 
So  far  as  relates  to  the  single-phase  transmission,  the  active  pairs  are 
those  which  are  inactive  for  the  two-phase  transmission.  Out  of  four 
wires,  six  pairs  may  be  drawn.  Two  of  these  pairs  carry  the  two- 
phase  power  currents.  The  remaining  four  may  be  regarded  as 
carrying,  or  as  capable  of  carrying,  the  single-phase  currents.  The 
two  systems  differ,  however,  in  the  details  of  interconnecting  the 
single-phase  and  polyphase  machines.  In  one  the  single-phrisers  are 
connected  to  the  centers  of  the  transformers,  just  as  in  the  usual 
common  battery  systems  of  telephony  the  direct-current  source,  or 
storage-battery,  is  connected  to  the  circuits  at  the  centers  of  the 
induction  coils.  In  the  other  case  the  single-phasers  are  connected 
to  the  outside  mains.  For  the  full  utilization  of  each  system,  either 
step-up  transformers  or  auto  transformers  at  the  generating  station, 
appear  to  be  needed. 


The  advantage  of  such  a  composite  system  of  transmission  is 
usually  claimed  to  be  a  saving  in  copper  by  reducing  the  total  con- 
ductive drop.  It  is  doubtful,  however,  whether  any  marked  ad- 
vantage lies  in  the  direction  of  economy  of  copper.  As  a  rule,  an 
equivalent  saving  of  conductor  might  be  made  by  raising  the  pressure. 
Moreover,  these  systems  require  four  transmission  wires,  instead  of 
three,  the  usual  number  for  multiphase  transmission.  On  this  account 
the  extra  wire  with  its  insulation  and  erection  offsets  a  considerable 
part  of  the  conductor  economy  effected. 


It  would  seem  that  the  real  advantage  of  composite  systems  lies  in 
the  direction  of  separating  the  lamps  from  the  motors,  so  far  as 
concerns  the  regulation  of  pressure.  There  is  often  much  disturbance 
in  the  pressure  at  incandescent  lamp  terminals  owing  to  the  sudden 
addition  or  release  of  a  motor  load  on  the  system  near  by,  as  when, 
for  instance,  an  alternating-current  elevator  motor  is  suddenly  started 
or  stopped  and  incandescent  lamps  are  operated  from  the  same  mains. 
The  motors  do  not  need  close  pressure  regulation,  but  the  lamps  do 
call  for  close  regulation,  and  in  order  to  maintain  the  lamp  regu- 
lation under  variations  of  motor  load,  more  copper  has  to  be  in- 
vested in  the  mains  than  would  otherwise  be  necessary;  or,  if  smaller 
and  fewer  motors  are  connected  to  the  mains,  than  would  be  ad- 
mitted, if  the  lamps  were  independent.  By  connecting  the  lamps 
to  the  single-phase  part,  and  the  motors  to  the  polyphase  part  of  a 
composite  system,  it  is  theoretically  possible  to  let  the  motors  tear 
their  pressure  regulation  to  shreds,  and  yet  to  maintain  the  single- 
phase  pressure  at  incandescent  lamp  terminals  as  closely  as  though 
the  motors  were  entirely  disconnected  from  the  system. 


RoNTGEN  Rays  and  Others. 

A  recent  discovery  which  is  of  very  great  interest  seems  so  far 
to  have  attracted  less  than  its  due  share  of  attention.  We  refer  to 
the  discovery  by  M.  Blondlot  of  an  entirely  new  set  of  radiations 
derived  from  an  ordinary  focus  tube  and  capable  of  penetrating  thin 
wood,  paper,  aluminum  foil  and  the  like.  The  striking  feature  of 
the  new-comers  is  the  fact  that  while  possessing  a  fair  amount  of 
penetrative  power  they  are  unmistakably  to  be  classified  with  ordi- 
nary light,  and  yet  do  not  affect  the  photographic  plate.  They  can, 
however,  be  reflected  and  refracted,  are  in  themselves  plane  polarized, 
but  can  be  given  elliptic  polarization  or  rotary  polarization  by  the 
usual  means,  and  can  be  brought  to  a  focus  by  a  lens  and  be  deviated 
by  a  prism.  M.  Blondlot,  using  a  tiny  spark  for  an  indicator,  demon- 
strated all  these  properties  and  finally  obtained  a  rough  measure 
of  the  index  of  refraction  through  a  quartz  prism.  It  proved  to 
be  in  the  neighborhood  of  2.0,  although  the  radiation  evidently 
covered  quite  a  range  of  refrangibility.  This  would  indicate  that  the 
Blondlot  rays,  as  they  deserve  to  be  called,  are  allied  to  the  extreme 
ultra-violet  rays  of  the  known  spectrum.  Ordinary  metallic  spectra 
rarely  show  anything  beyond  a  wave  length  of  about  200  /'  fi-  By 
putting  source  and  apparatus  in  vacuo,  wave  lengths  down  to  about 
100  ,u  /i  have  been  found  by  photography,  but  beyond  this  atmos- 
jiheric  absorption  or  failure  of  the  photographic  plates  has  blocked 
further  progress.  Now  from  the  inde.x  of  refraction  observed 
Blondlot's  rays  are  likely  to  be  very  much  shorter  in  wave  length 
even  than  100  //  i^,  so  that  at  first  glance  the  discovery  w^ould  look 
as  if  we  had  passed  beyond  a  great  atmospheric  absorption  band 
and  reached  a  new  region  one  step  nearer  to  the  debatable  ground 
held  by  other  mysterious  radiations.  Each  year  we  are  getting 
material  for  the  study  of  generalized  radiation  in  place  of  our 
previous  fragmentary  knowledge,  and  sooner  or  later  the  time  will 
be  ripe  for  a  general  clearing  up  of  the  subject.  Just  now  we  are 
fumbling  around  rather  in  the  dark  and  making  very  hard  work  of 
things  that  will  probably  turn  out  to  be  simple. 
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Diiriii);  the  pri-sent  week  .1  |i;itii|ilili-t  li;is  liccn  ismumI  to  ilic  ntVuiiiU 
of  till'  lour  national  i-nKincoriiiK  societies  and  of  the  iMiKinrers'  C'Inb, 
as  well  as  to  the  daily  and  teolniieal  press,  iJelailinK  the  iiianner  in 
which  Mr.  Andrew  Carnegie  has,  unsolicited  and  withonl  condiltonH 
of  any  kiiul.  placed  at  the  disposal  of  the  societies  and  the  cluli  the 
sum  of  $i,(xxi.(NM)  for  a  rnioii  I'jiKineeriiiK  MiiildinK.  It  will  he 
rememlieretl  that  after  K'^i"K  ;>  "*>""  "f  "Several  ihoiisand  dollars  to 
the  lihrary  fund  of  the  .\tnericati  liistilnle  of  Mlectrical  I'liiKineers, 
Mr.  CariicKie  was  the  miest  of  lionoi  at  the  "Lihrary"  annual  dinner, 
where  he  had  an  enthusiastic  welcome  and  spoke  most  elo(|uently 
on  the  .American  characteristic  spirit  of  co-operation  a.s  evidenced 
in  ennineriiin  work,  and  hodies  such  as  he  addressc<l. 

Next  day  he  sent  for  President  Scott  and  Mr.  Calvin  W  Ukc, 
chairman  of  the  Institute  ItuildiiiK  C"onimitti'e.  and  lliey  rcpoii  what 
occiirretl  as  fi^llows: 

",\l  till-  interview  Mr.  C.irnenie  stated  that  he  luid  enjoyed  the 
aniMMl  ihniicr  of  the  .\iiiericaii  ln>.titule  of  I'-iecliicai  i'-iinineers 
the  evening  heforc  in  celehralion  of  the  founding  of  its  lihrary.  He 
said  that  he  had  heen  interested  in  wlial  hati  heen  said  about  the 
work  of  electrical  and  other  engineers,  and  also  in  the  suggestion  of 
a  common  huilding  for  the  various  societies.  He  asked  many  ques- 
tions concerning  the  status,  the  Imihling  ami  the  income  of  the  several 
organizations  We  spoke  of  the  present  project  of  the  Engincer.s' 
C'hih  for  a  huilding  on  h'orticth  Street. 

"Mr.  Carnegie  asked  what  plans,  or  detiuite  suggestions,  we  had  in 
mind.  We  re)>licd  that  so  far  the  scheme  of  an  Engineering  building 
had  heen  discussed  by  individuals,  but  that  no  official  or  concerted 
action  bad  been  taken.  We  could  simply  outline  a  policy — not  a 
.specific  plan.  We  said  that  our  ideas  would  be  met  by  an  adequate 
building  on  Fortieth  Street  to  accommodate  the  National  Kngi- 
neering  Societies,  to  provide  head(piarters  and  meeting  places  for 
other  engineering  hodies  and  to  provide  for  the  ICngineers'  Club. 
I\acb  body  should  have  such  individual  rooms  as  would  meet  its 
rei|uircmcnts.  and  there  should  be  suitable  assembly  halls  and  the 
like,  to  be  used  in  common.  The  placing  of  the  technical  libraries  of 
the  several  societies  in  one  building,  near  the  new  public  library, 
appealed  to  Mr.  Carnegie. 

"He  wanted  us  to  ascertain  what  the  land  would  cost;  but,  later, 
when  we  had  indicated  about  what  the  societies  are  paying  in  rent, 
and  the  value  of  the  proi)erty  held  by  some  of  them,  be  said:  'Why, 
you  are  able  to  support  a  building  if  you  had  one":  and  a  little 
later  he  said:  "Why,  if  you  can  provide  the  ground  I  will  put  up 
the  building.' 

"Mr.  Caniegie  asked  that  we  take  up  the  matter  confidentially 
with  others  interested,  and  that  we  call  again  with  a  few  other 
gentlemen  as  soon  as  we  have  a  plan  to  submit." 

The  upshot  was  that  on  February  is  Mr.  Carnegie,  in  a  letter. 
directed  to  the  American  Society  of  Civil  Engineers,  American 
Society  of  Mechanical  Engineers,  American  Institute  of  Mining  En- 
gineers, American  Institute  of  Electrical  Engineers,  and  the  Engi- 
neers' Club,  said :  "It  will  give  me  great  pleasure  to  give,  say, 
$1,000,000  to  erect  a  suitable  union  building  for  you  all,  as  the  same 
may  be  needed." 

On  April  30  the  following  met  at  dinner  at  the  Engineers'  Club  on 
behalf  of  the  informal  conunittee  and  the  various  bodies:  Messrs. John 
Fritz,  John  C.  Kafer,  Alfred  Noble.  J.  M.  Dodge.  C.  F.  Scott,  G.  E. 
Weed.  B.  B.  Lawrence.  E.  E.  Olcott,  Calvin  W.  Rice.  T.  C.  Martin, 
W.  A.  Redding.  John  Thomson.  On  this  occasion  statements  w-ere 
made  by  Messrs.  Scott  and  Redding  and  the  subject  discussed  thor- 
oughly. The  various  presidents  promised  to  communicate  with  the 
councils  of  the  different  bodies;  and  it  was  arranged  to  meet  again 
at  the  house  of  the  Civil  Engineers  on  May  7  at  8 :  30  P.  M.  In  the 
mean  time,  the  sum  of  $50,000  has  been  paid  out  for  options  on 
five  contiguous  properties  on  West  Thirty-ninth  Street,  on  the  north 
side,  giving  a  frontage  of  125  ft.  and  a  depth  of  nearly  100  ft.  as  a 
site  suitable  to  be  occupied  by  the  four  societies,  or  such  others  as 
may  be  determined  on.  This  property  is  immediately  south  of  the 
real  estate  on  West  Fortieth  Street,  acquired  for  the  Engineers' 
Club  already,  so  that  the  proposed  united  building,  for  all  the  pur- 
poses contemplated,  will  have  an  ideal  location  and  frontages  at 
what  will  long  be  the  heart  of  New  York  City,  and  the  most  acces- 
sible spot  on  the  island. 

A  plan  of  co-operation  has  been  drawn  up,  on  legal  lines,  by  Mr. 
W.  A.  Redding,  the  well-known  patent  lawyer,  speaking  on  behalf 
of  the  Engineers'  Club,  and  suggesting  how  the  different  bodies, 
while  retaining  full  and  absolute  independence,  can  join  forces  and 
avail  themselves  of  this  opportunity.  Mr.  John  Fritz  contributes  an 
admirable  letter  heartily  endorsing  the  plan,  for  which  he  has  already 
done  so  much,  and  in  the  course  of  which  he  says :    "No  one  society 


of  cnKincrrH  can  claim  that  its  members  diti  it  all;  fur  it  has  all 
hern  accomphshed  by  their  niiitcd  ciTurts.  1  most  ardently  hope 
they  may  still  become  tiiiirr  cloKcly  nssociateil,  both  on  Hocial  and 
on  eiiginerrmg  hiics.  The  societies  arc  si>  interdependent  and  overlap 
each  other  to  such  an  extent,  that  to  me  it  is  most  »urprisinKly 
strange  that  the  efforts  which  have  been  made  before  this  time  to 
bring  them  in  closer  contact  with  each  other,  have  not  been  suc- 
cessfnl." 

Mr.  Kedding,  in  his  draft  of  one  plan  by  which  the  character  and 
arraiiKemeiit  of  the  buildings  should  be  determined,  says: 

There  shoiiM  be  a  jomt  committee,  composed  of  the  president  anil 
two  othci  iiiniibers  of  each  of  the  orgaiii/ations  that  shall  mute  in 
accepting  tlu'  gifl  "f  $l.ixx),(XX)  from  .Andrew  Carnegn-,  ;m<l  this  jomt 
committee  should  have  power  to  determine  by  the  anirmative  vote  of 
at  least  two-thirds  of  all  the  members  thereof  the  character  and 
arraiiKemeiit  of  the  buildings  to  be  erected  on  the  site  on  Thirty- 
ninth  Street  and  on  the  site  on  h'rirtiilh  Street;  and  should  also 
li:ive  power  to  obtain  from  competent  architects  plans  and  specifica- 
tions for  the  erection  of  such  buildings,  and  to  approve  by  the  afTirm- 
ative  vote  of  at  least  two-thirds  of  :ill  the  members  thereof  of  the 
lilaiis  and  specifications  for  the  erection  of  such  buildings;  and  should 
also  have  power  to  make  and  enter  into  such  contract  as  shall  he 
apjiroved  and  authorized  by  the  alVirmative  vole  of  at  least  two-thirds 
of  all  the  members  of  such  committee  for  the  erection  of  such 
buildings. 

The  vesting  in  such  joint  committee  of  these  powers  would  avoid 
great  diversity  of  opinion  and  much  controversy  that  would  arise  if 
these  matters  should  have  U)  be  submitted  to  each  organization  for 
approval. 

The  building  to  be  erected  on  the  site  on  Fortieth  Street  should, 
of  course,  he  occupied  exclusively  by  the  Engineers'  Club.  The  joint 
conunittee  ab(jve  suggested  should  have  power  to  determine  by  the 
affirmative  vote  of  at  least  two-thirds  of  all  the  members  thereof 
what  portion  of  the  building  to  be  erected  on  the  site  on  Thirty-ninth 
Street  should  be  occupied  by  each  of  the  four  national  societies  of 
engineers  above  named  that  shall  unite  in  accepting  the  gift  of 
$1,000,000  from  .Andrew  Carnegie,  and  what  portions  of  that  building 
should  be  reserved  for  the  occupancy  by  other  societies  of  engineers 
that  shall  be  permitted  to  locate  therein. 

This  joint  committee  should  also  have  power  to  determine  by  the 
affirmative  vote  of  at  least  two-thirds  of  all  the  members  thereof 
what  societies  of  engineers,  other  than  the  four  national  societies  of 
engineers  above  named,  should  be  permitted  to  occupy  portions  of  the 
building  to  be  erected  on  the  site  on  Thirty-ninth  Street. 

Mr.  C.  F.  Scott  furnishes  to  the  pamphlet  an  excellent  letter  going 
into  many  details  of  the  proposed  plan.  The  following  points  will 
be  of  great  interest : 

The  four  general  engineering  societies  named  by  Mr.  Carnegie 
arc  but  a  part  of  the  engineering  societies  which  are  to  be  benefited 
by  a  union  engineering  building.  There  are  numerous  societies, 
many  of  them  Strong  and  vigorous,  whose  membership  contains  many 
of  the  members  of  the  general  societies,  but  whose  fields  of  activity 
are  specialized  in  their  scope.  The  work  of  these  societies  is  of  a 
high  order,  and  taken  in  the  aggregate  it  is  a  most  important  part 
of  American  engineering.  Definite  permanent  headquarters  and  ac- 
commodations in  the  same  building  with  those  of  other  societies  will 
be  advantageous  to  the  societies  themselves,  and  will  be  of  great 
convenience  to  their  members. 

Some  of  the  uses  and  advantages  of  a  union  engineering  building 
may  be  indicated  in  a  general  way  without  entering  upon  details. 

-A  large  assembly  hall  will  be  available  for  lectures  and  for  the 
holding  of  general  conventions  of  engineering  societies. 

A  number  of  smaller  halls  will  accommodate  smaller  audiences 
and  will  be  suitable  for  monthly  meetings  of  societies  and  for  sec- 
tional or  supplemental  meetings  at  the  time  of  conventions. 

The  libraries  of  the  several  engineering  societies  placed  in  adjacent 
alcoves  or  rooms  will  constitute  a  magnificent  engineering  library. 
Economies  will  be  effected  as  many  books  need  not  be  duplicated 
which  w'ould  be  necessary  if  the  libraries  were  separate,  and  there 
may  be  reduced  cost  for  administration.  The  several  libraries  may 
have  a  common  index.  Moreover,  the  Union  Engineering  Library 
will  be  adjacent  to  the  new  building  of  the  New  York  Public  Library, 
Fortieth  and  Forty-second  Streets.  Rooms  rriay  be  available  for 
reading  and  writing.  The  building  itself  may  become  a  gallery  of 
portraits  of  eminent  engineers  and  illustrations  of  engineering  works. 

Accommodations  for  the  administrative  offices  of  the  several  engi- 
neering societies  may  be  arranged  to  suit  their  various  needs.  Facil- 
ities for  the  officers,  boards  of  direction,  committees,  as  well  as  for 
the  mailing,  and  possibly  the  printing,  of  transactions  may  be  afforded. 

Facilities  may  be  arranged  for  the  serving  of  luncheons  or  dinners 
at  the  time  of  conventions  or  meetings  and  for  the  holding  of  formal 
dinners  and  banquets.  A  common  cuisine  may  serve  the  Engineers' 
Club  and  the  engineering  societies. 

The  present  Building  Committee  of  the  American  Institute  of 
Electrical  Engineers  includes  Messrs.  Calvin  W.  Rice,  S.  S.  V\^heeler, 
C.  O.  Mailloux,  W.  D.  Weaver  and  T.  C.  Martin,  and  it  has  already 
considered  the  scheme  and  reported  favorably  to  the  council  on  the 
subject.  President  Scott  will  doubtless  have  important  announce- 
ments to  make  in  regard  to  the  matter  at  the  annual  meeting  next 
week.  May  19. 


.Mav  9,  1303. 


ELECTRICAL     WORLD    and     EXGL\EER. 


Electrical  Equipment  of  a  24-Story  Bank  Building, 
Pittsburg. 


ACiREAT  twcnty-four-stoiy  oll'icc  building  recently  erected  in 
I'ittsburg— that  of  Ihc  Farmers'  Deposit  National  Bank — is 
notable  for  the  many  new  features  introduced  in  its  electrical 
equipment.  Tlie  alternating  current  is  used  throughout  and  all  illu- 
mination is  furnished  by  Nernst  lamps. 

The  electric  plant  consists  of  four  generating  sets,  one  of  75  kvv, 
and  three  of  150-kw  capacity.  The  75-k\v  unit  is  driven  by  a  120-hp, 
single-cylinder,  enclosed-typc  center-crank  engine,  running  at  277 
r.p.ni.,  and  the  remaining  generators  by  three  center-crank  tandem- 
compound  engines  of  240-hp,  running  240  r.p.m.,  all  engines  having 
been  supplied  by  the  Phoenix  Iron  Works  Company,  Meadville,  Pa. 
Steam  at  125  lbs.  is  delivered  from  a  battery  of  four  Babcock  & 
Wilcox  boilers  of  300  hp  each,  fitted  with  Babcock  &  Wilcox  chain- 
grate  stokers.  The  generators  are  Westinghouse  composite-wound, 
two-phase  machines  of  a  frequency  of  60  cycles  per  second  and  a 
voltage  of  225.  The  frequency  of  the  75-kw  machine  is  the  same 
as  that  of  the  150-kw  machines,  so  that  although  running  at  different 
speeds  all  four  may  be  operated  in  parallel.  The  separate  excitation 
of  each  machine  is  by  a  dynamo  mounted  at  the  end  of  the  main 
shaft.  The  capacity  of  the  separate  exciters  is  4.4  kw  for  the  larger 
size  and  3.1  for  the  smaller.  A  series  transformer  in  the  armature 
spider  produces  a  secondary  current  of  low  voltage,  which  is  rectified 
by  a  commutator  on  the  shaft,  and  c.xciles  the  series  windings  of 
the  alternator  field. 

The  switchboard,  built  by  the  Walker  Electric  Company,  is  over 
43  ft.  long  and  is  made  up  of  17  panels;  4  of  these  are  the  generator 
panels,  I  panel  for  the  power  circuits,  11  for  the  lighting  circuits 
and  one  is  spare  for  additional  light  and  power  switches.  Four 
bus-bars  are  provided  for  power  distribution  and  six  for  light.  The 
light  switches  are  triple-pole,  a  three-wire  system  being  in  use  for 
lighting  with  a  Westinghouse  balancing  coil  or  phase-splitter  of 
20-kw  capacity  installed  in  each  phase,  so  that  a  voltage  of  no  is 
obtained  between  the  middle  bus  and  each  outside  conductor,  and 
they  are  also  double-throw,  so  that  the  light  load  may  be  distributed 
on   either  phase.     These   balancing  coils   are  mounted  on   the   wall 


boards  at  each  riser  on  each  floor,  and  on  these  panel  boards  are 
three  sets  of  bus-bars  fed  by  different  feeders.  These  three  sets  of 
busses  are  intended  for  the  lights  in  the  offices,  the  regular  hall  lights 
and  the  special  hall  lights  or  night  circuit.  All  main  switches  to  the 
panels   are   triple-pole,    and    the   busses,    which   extend    hririzontally 
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across  the  board,  are  sccuretl  in  place  by  removable  screw  connec- 
tions to  the  inain  vertical  bus-bars.  This  arrangement  allows  the 
changing  of  any  branch  circuit  from  no  to  220  Volts  by  means  of 
these  movable  connections. 

The  Nernst  Lamp  company  is  supplying  lamps  for  the  halls  and 
offices  at  225  volts.  Two  no-volt  circuits  are  run  to  small  tablet 
boards  in  each  office.  In  cases  where  so  desired,  these  circuits  may 
be  continued  from  the  tablet  boards  by  means  of  the  chair  rail  to 
locations  where  desk  lights  are  needed.     These  lights  are  the  only 
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back  of  the  switchboard,  as  are  also  the  rheostats  for  exciters  and 
generators.  The  board  is  furnished  with  Noark  fuses  mounted  on 
the  front,  I.  T.  E.  circuit-breakers  and  Keystone  instruments. 

From  behind  the  switchboard  the  feeds  run  to  three  main  risers 
and  distribute  up  through  the  building.  These  risers  have  pull  boxes 
on  tlic  sixth,  twelfth  and  eighteenth  floors,  where  the  feeds  may  be 
tied    in,   lu   cases   where  they   do   not   terminate.     There   are   panel 


casts  where  other  than  Nernst  lamps  arc  likely  to  be  used.  There 
are  installed  1,000  55-k\v,  single-glower:  1,250  88-kw,  singlc-glow-er ; 
20  two-glower  and  20  six-glower  Nernst  lamps  in  the  building. 
The  halls  are  finished  in  green,  with  white  marble  trimmings,  which 
illuminated  by  the  soft  steady  light  of  the  Nernst  lamps  have  a  most 
pleasing  efTect.  The  office  trimmings  are  of  mahogany,  and  the 
offices  are  in  general  attractiveness  and  beauty  especially  noteworthy. 
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A  |>fi'iiliarity  i>(  llic  I'lltslturd  rcKulatiDiix  rcs|>rclinK  tlic  ctcclric 
wiriiii;  of  ItiiililiiiK.H  is  lliat  swilchc-s  inu>t  be  (iroviilod  on  all  li|{liting 
circtiil<i,  not  inon-  than  four  liKlit>,  under  llic  control  of  one  NWiti'h. 
Thr  iiHc  of  smaller  than  No    u  wire  is  prohiliiled 

There  are  installed  in  the  hmldinK  seven  iniliu-lion  motors  aKKre- 
KatmK  alHUit  75  hp.  In  the  attic  are  three-disk  exhaust  fans  of  7, 
5  and  J)  J  ft.  diameter,  which  are  hell-driven  from  15.  7' j  and  5  hp. 
uvojihase  VVestin|{house  induction  motors.  In  the  haseinent  arc 
three  motors  of  tlie  same  type ;  one 
of  JO  hp  drives  a  7- ft.  steel  plate  fan 
.suppl>'in|{  fresh  air  to  the  engine  and 
l)oilcr  room,  another  of  10  hp  for  a 
0-l't.  blower  supplying  tempered  air  to 
the  banking   room,  and  the   third   of 

5  hp  running  the  tilter-cleaniiiK  fan. 
In   addition    to   ten   Otis    hydraulic 

elevators  for  general  passenger  serv 
ice,  there  are  two  electric  elevators  in 
operation  between  the  bank  tloors, 
one  as  a  book  lift  and  the  other  for 
passengers.  The  electric  equipment 
for  the  electric  elevators  includes  a 
motor-generator  for  the  control  and  a 
S-hp  variable-speed  Westinghousc  in- 
duction motor  for  each  elevator. 
These  elevators  arc  also  of  Otis  man- 
ufacture and  of  the  automatic  push- 
button type  of  control.  The  absence 
of  direct  current  in  the  building  has 
made  necessary  the  employment  of  a 
motor-generator  in  only  one  other  in- 
stance, and  that  is  of  very  small  size, 
for  the  signal  system  for  the  elevators 
It  was  thought  that  the  electric  wind- 
ing mechanism  in  the  bank  vault,  in- 
stalled by  the  Hollar  Lock  Inspection 

6  Guarantee  Company  of  Philadel- 
,  phia,  would  require  a  separate  mech- 
anism for  supplying  direct  current : 
but  by  running  a  line  back  to  the  main 
switchboard,  the  direct  current  from 
the  exciters  at  no  volts  was  made  available  for  the  purpose. 

Above  the  two  revolving  doors  at  the  main  entrance  are  two  smaller 
General  Electric  motors  installed  by  the  Van  Kannel  Revolving 
Door  Company,  of  New  York.  As  these  motors  were  provided  after 
work  had  advanced  too  far  to  permit  of  a  separate  power  line,  they 
were  placed  on  the  lighting  circuits,  which  was  practicable  since 
they  have  a  power  factor  of  100  per  cent.,  the  motors  being  single- 
phase  with  condenser  compensator. 

The  telephone  cables  on  entering  the  building  run  along  the  ceiling 
of  the  basement  to   the  terminal   booths,   where   each   company   is 
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FIG.  4. — DI-VGRAM  OF  GEXER.VTOR  CONNECTION'S. 

assigned  its  space,  there  being  in  Pittsburg  two  telephone  companies, 
two  telegraph  companies,  one  ticker  company  and  the  Electric  Pro- 
tective Company  to  be  provided  for.  On  leaving  the  booths  the 
cables  run  up  the  riser  situated  back  of  the  elevator  shaft  and  ter- 
minate at  boards  in  the  halls  on  each  floor.  From  these  floor  ter- 
minals a  one-inch  conduit  is  run  to  each  of  the  office  sub-tablet 
l)oards  already  mentioned  in  connection  with  desk  lights.  A  portion 
of  the  space  in  the  boxes  where  these  sub-tablet  boards  are  placed 
is  divided  oflf  and  provided  with  terminals  for  eight  pairs  of  tele- 
phone wires.  From  these  boxes  through  either  the  chair  rail  mould- 
ing or  around  the  baseboard  the  connection  is  made  to  the  in- 
.struments. 

After  the  plans  were  drawn  for  the  main  building  and  work  well 


tmdrr  way  u  40- ft.  addition  wuh  drcidrd  upon  on  the  Fifth  Avemic 
front.  To  provide  for  this  annex  the  Keneralorn  were  ordered  of 
larger  capacity  and  ferdcrs  incrcuhed  m  proportion.  This  aihhlioii 
is  now  completed  to  the  height  of  the  oriKinal  .structure,  but  the 
interior  is  still  in  the  rough. 

Messrs.  Clark  &  Mac  .Mullen,  of  New  Vork,  are  the  eleclric.il  engi- 
neers for  the  work,  which  has  been  installed  under  direction  of  their 
I'lttsbnrg  ollici-  by  Messrs    llal/el  &  Huehler,  of  New  York. 


The  Ariiold-Hranstad-La  Cour  Polycylic    Powcr- 
Iransmission  System 


Itv  O.  S.  Mkagstad. 

ELECTRICAL  power-transmission  systems  arc  generally  com- 
|)ared  with  one  another  with  respect  to  their  relative  copper 
outlay  under  the  assumption  of  eiiual  losses  with  the  same 
voltage  between  the  wires  and  the  same  transmitted  power.  In 
this  way  the  copper  outlay  with  the  three-phase  system  is  found 
to  be  equal  to  75  per  cent,  of  that  with  the  single  or  two-phase 
systems  (the  latter  assumed  to  be  with  four  wires). 

For  the  distribution  leads  in  which  the  insulation  plays  no  great 
part,  the  two-phase  system  possesses  the  advantage  that  the  load 
(lamps)  has  only  to  be  distributed  between  two  divisions  and  not 
three,  as  with  the  three-phase  system.  The  load  is,  therefore,  more 
easily  uniformly  distributed  with  the  two-phase  system,  and  the 
installations  are,  therefore,  simpler  and  cheaper  than  with  the  three- 
ph.'ise  system. 

In  order  to  combine  both  these  advantages — saving  of  coi)per 
and  simpler  balancing — the  three-phase  system  is  often  employed 
for  the  mains  and  the  two-phase  system  for  the  distributing  leads, 
the  Scott  transformer  being  employed  for  stepping  down  the  voltage. 

In  Fig.  I,  Ti  and  'A  are  the  primary  windings  of  two  transformers 
connected,  according  to  the  Scott  method,  with  the  three-phase 
system.  The  two  transformers  have  the  same  output  and  carry 
the  same  current.  The  number  of  windings,  Ti  and  T2,  are  as 
V3 :  I,  5.  Since  the  currents  in  the  phases  I  and  2  are  30°  out  of 
phase  with  the  secondary  current  of  the  transformer,  'A,  the  effective 


Ti 


fig.  I. — diagram  of  windings. 

number  of  ampere-turns  in  this  phase  is  only  cos  30°  =  0.865  of 
the  total  number.  In  consequence  of  this,  the  primary  copper  losses 
in  the  transformer,  A,  for  equal  cross-section  of  wire — that  is, 
for  equal  current  density  in  the  two  transformers — are  increased 
by  13.5  per  cent. ;  the  expenditure  of  copper  for  the  winding.  A, 
is  further,  in  spite  of  the  equal  output,  13.5  per  cent,  greater  than 
for  the  winding,  A. 

It  is  not  only  the  ohmic  losses  and  the  consequent  ohmic  voltage 
drops  in  the  three  phases  which  are  different,  but  also  the  inductive 
voltage  drops.  If,  for  instance,  the  windings  of  phases  i  and  2  are 
separated  from  one  another  either  on  two  different  cores  of  the 
transformer  or  on  two  halves  of  one  core,  then  the  current  com- 
ponents, i  /  sin  30°,  which  are  not  neutralized  by  the  secondary  cur- 
rent, produce  a  very  great  magnetic  leakage.  If  it  is  desired  to 
redftce  this  leakage  flux  to  a  minimum,  the  primary  coils  of  the 
phases,  I  and  2,  must  be  made  only  half  as  large  as  the  secondary 
coils,  and  each  pair  of  primary  coils  (one  belonging  to  phase  i  and 
the  other  to  phase  2)  must  be  followed  by  a  secondary  coil.  This 
renders,  however,  the  use  of  more  insulating  material  necessary, 
and  the  winding  takes  up  more  room.  Besides  the  inequality  of 
the  ohmic  voltage  drops  in  the  three  phases,  there  is,  thus,  always 
a  certain  inequality  in  the  inductive  voltage  drops  which,  especially 
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iii  the  c;i--L'  (if  long  lraii-niis>iiin  iiKiins,  can  easil)-  become  a  source 
of  disluiiiance. 

If  we  examine  ihe  mailer  a  little  more  closely,  we  find  tlial — al 
any  rate  with  overhead  conductors — the  voltage  lu'iween  the  wires 
and  the  insulating  supports,  and  not  that  between  llir  wires  them- 
selves, must  be  the  governing  factor;  for  upon  it  depend  both  the 
losses  in  the  insulators  and  the  probability  of  piercing  of  the  same. 
The  insulating  supports  are,  however,  more  or  less  well  conductive)) 
connected  with  one  another  and  form  thus  the  neutral  point  of  the 
system.  .-\  judgment  of  tlie  individual  sy.items  in  respect  to  their 
copper  demand  should,  therefore,  to  be  correct,  be  made  on  the 
presumption  of  equal  phase-voltage;  phase-voltage  to  be  understood 
in  a  one-phase  system,  as  half  the  voltage  between  the  wires,  and  in 
a  two-phase  system  with  four  wires,  similarly  half  the  voltage  be- 
tween two  wires  of  opposite  phase. 

When  we  consider  the  various  systems  from  this  standpoint,  we 
find  that  the  three-pha^e  ^y^tem  offers  no  saving  of  copper  over  the 
Other   systems;    but.    rather,    that    all    the    systems,   inclusive   of   the 
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■single-pha.se.  stand  on  about   the  same   level.     The  expenditure    for       i.  e., 
insulating    and    supporting    material    increases    naturally    with    tin- 
number  of  phases,  as  does  also  the  loss  through  the  insulators. 

When  the  single-pha.--e  system  cannot,  in  consideration  of  the 
running  of  motors,  be  employed,  the  three-phase  system  appears 
thus,  in  respect  to  the  saving  on  insulators  and  fastenings,  to  be 
the  best.  On  the  other  hand,  should  the  necessary  size  of  wire 
with  the  three-phase  sy-tem  lieconie  so  great  that  it  would  lune 
to  be  divided  between  two  parallel-connected  wires,  then  we  can. 
under  certain  circumstances,  use  a  two-phase  system  witliout  the 
necessity  of  dividing  the  cross-section  betw'een  two  wires,  in  which 
case  this  latter  system  re(|uires  only  fo\u-  wires  as  against  six  with 
the  three-phase  system. 

.American  practice  oflcn  employ^,  as  mentioned  above,  a  trans 
formation  from  three  to  two  phases,  while  in  luirope  the  three 
phase  system  is  generally  retained  throughout  both  for  mains  an<l 
■distributing  leads.  One  might,  as  stated  above,  in  many  cases  Uc 
quite  as  much  justified  in  employing  the  two-phase  system  througli- 


oui.  To  this  may  be  added  that,  with  the  two-phase  system,  other 
distmctly  nnportant  advantages  can,  without  essential  increase  in 
cost,  be  obtained,  as  will  be  described  more  fully  in  the  following. 

Dr.  Frederick  Bedell  showed  first  how,  at  points  of  equal  potential 
of  a  power  transmission  system,  currents  of  various  characters, 
especially  contiinious  current,  can  be  sent  in  and  taken  out,  without 
influencing  thereby  the  existing  currents,  and  this  discovery  has 
been  protected  liy  him  in  L'nited  States  jiatents  Xos.  645,907  and 
647.741- 

The  arrangement  gi\en  by  Dr.  Hedell  was  described  for  a  prac- 
tical case  by  Mr.  A.  S.  Mac.\llister  in  this  Journal.  February  28. 
[903.  This  arrangement  permits  of  a  separation  of  the  light  and 
power  delivery  of  an  installation,  without  the  necessity  of  employing 
special  separate  systems  of  leads.  In  this  case  single-pha^e  current 
is  used  for  the  lighting  and  two-phase  currents  for  the  power.  The 
voltages,  voltage  drops  and  frequencies  of  the  two  currents  can  be 
chosen  as  most  appropriate  for  their  respective  uses;  and  since  the 
superposed  currents  are  quite  independent  of  one  another,  variations 
in  the  motor  current  and  its  phase  displacement  do  not  produce  any 
voltage  variations  in  the  lighting  current,  and  vice  versa.  The  volt- 
ages of  the  two  currents  are  regulated  independently  of  one  another 
in  the  central  station.  A  constant  light  is  thus  obtained,  however 
much  the  load  on  the  motors  may  vary. 

It  is  easy  to  see  that,  with  the  Bedell  arrangement,  the  superposed 
alternating-current  led  in  at  the  neutral  point  must  sufifer  a  very 
great  inductive  voltage  drop  in  the  windings  of  the  generators  and 
transformers.  On  this  account  the  arrangement  in  its  original  form 
;il)pears  to  be  of  little  practical  use. 

The  .\rnold-Bragstad-La  Cour  distribution  system,  described 
below%  which  was  worked  out  by  them  in  the  Flcctrotechnical  In- 
stitute of  the  Technical  College  at  Karlsruhe  independently  of  the 
above-mentioned  invention,  and  forms  the  subject  of  several  United 
States  patents,  avoids  the  drawbacks  of  the  Bedell  systems  of  con- 
nection. 

rejiresents    the    connections    of   a    high-\oltage    power   and 
light  transmission  system.     In  the  central  station  special  generators 
for  light  and  power  are  installed.     The  machines  for  power  generate 
two-phase  currents  at  about  30  periods  and 
1,000  volts  in  each  phase.     The  phases  are 
not  connected.     The  generators  for  lighting 
are    single-phase    machines    with    an    e.m.f. 
of  about  1,415  volts  and  about  60  periods. 
Step-aown  Tranfarmers    The  generators  for  power  work  on  all  four 
bus-bars,  while  those  for  lighting  only  work 
on  the  outer  two   (i  and  4).     This  is  pos- 
sible because  the  phases,  i  and  2,  in  the  gen- 
erators   for    ])ower,    are    unconnected    with 
the  phases,  3  and  4. 

The  low-voltage  bus-bars  connected  with 
the  generators  are  connected  with  the  four 
high-voltage  bus-bars  through  step-up 
transformers.  The  high  voltage  is  assumed 
to  be  20,000  volts,  and  is  equal  between  all 
four  conductors. 

For  the  stepping  up  of  the  machine  volt- 
age,   three    kinds    of    transformers    can    be 
used.    The  one  kind,  Tk  serves  only  for  the 
transformation    of   the  two-p4:ase  currents, 
i.  e.,  for  the  power  consumption,  and  consists  of  two  ordinary  single- 
phase  transformers  with  a  transformation  ratio  of  i  :  20,  w  hich  are 
connected  between   phases   i,  2  and  3,  4,  respectively.     Since  these 
transformers  are  unconnected,  no  single-phase  current  goes  through 
thm.    The  second  kind  of  transformers,  Tl,  transform  only  the  single- 
phase  current  and  thus  serve  only  for  the  lighting.     These  lighting' 
transformers  are  also  ordinary  single-phase  transformers  and  have, 
like   the   jiower   transformers,   a   transformation    ratio  of   1:20.  but 
tlic  connection   of   these  transformers  to   the  bus-bars   is  somewhat 
difTerent. 

I^ach  group  of  the  transformers,  77.  consists  of  two  single-phase 
transformers,  the  primary  windings  of  which  are  both  connected  in 
series  between  the  lighting  bus-bars,  i,  4.  The  secondary  winding 
of  the  one  transformer  is  connected  between  the  high-tension  bus- 
bars. I.  4.  and  that  of  the  second  transformer  between  2,  3.  From 
the  single-phase  current  of  higher  frequency,  we  obtain  thus  14.150 
volts  between  each  pair  of  high-tension  bus-bars,  i,  4,  and  2.  3: 
since    beyond    this,    between   these   bars   a    voltage   arising    from    the 
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twu-|)hiisc  current  of  luwcr  frctjiicticy  und  oi  tlic  sunic  uinuuiit 
exists,  \vc  ubtain  between  the  sanic  an  ciViitivc  c.in.f.  of  jo.ooo 
volts.  This  vultiiKc  arising  from  the  two-phase  current  is  the  same 
III  both  uf  the  :>eries-coiincctcd  primary  wiikJiuks  of  the  traiisfurnirrs, 
//,  l)iii  the  pliascs  arc  opposite,  thus  guimj  rise  to  no  cnuf.  bctwrni 
llic  low-tension  bars,  i  and  4.  These  transfuriners  lake  in  through 
their  secondary  winding  a  no-load  current  of  the  lower  frctjucncy 
and  get  a  corresponding  magiu-lic  llux,  which  superposes  itself  over 
the  magnetic  tlu.\  ol  higher  lrei|ueiicy  produced  hy  llic  primary 
winding. 

Since  the  two  kinds  of  transformers  just  described  arc  com- 
mercial and  customary  and  forms  the  s;ime  type  wlulher  they  serve 
for  light  or  power,  we  can,  without  further  alteration,  use  the 
same  set  at  transformers,  sometimes  for  lighting  and  at  other  times 
lor  power,  by  simply  switching  over.  The  transformers  would  thus 
be  worked  during  the  day  principally  for  power  aiul  in  the  evening 
|)riiicipally  fur  lighting  ;  thereby  etTecting  a  saving  on  the  original 
outlay   for  transformers. 

.\  third  arrangement  of  the  transformers,  which  permits  of  the 
two  currents  being  simultaneously  and  independenily  transformed 
in  a  single  apparatus,  appears  also  very  useful.  A  combined  single 
«nd  two-phase  iransfornur  of  this  kind  is  shown  in  the  diagram  by 
Tk'c.  This  transformer  has  four  cores,  and  while  the  cores  have 
each  one  secondary  winding,  two  of  them  have  each  one  primary 
winding,  and  the  other  two  each  two  primary  windings,  as  indicated 
in  the  figure.  All  the  primary  and  all  the  secondary  coils  have 
an  ecpial  number  of  turns.  The  advantages  of  this  combination 
are  that  it  diminishes  the  necessary  active  material  and  increase  of 
efficiency.  A  disadvantage  of  the  arrangement  is  that  a  special  con- 
struction is  demanded,  which  fact,  however,  would  be  of  no  great 
importance  in  the  case  of  a  large  order. 

The  mains  which  go  out  from  the  high-tension  bus-bars,  together 
with  the  high-tension  distribution  leads,  consist  always  of  four  wires 
of  equal  cross-section.  These  four  wires  all  carry  always  the  same 
current  independently  of  the  relation  between  the  demand  for  Ugh; 
and  power. 

The  step-down  transformers  connected  to  the  high-voltage  net- 
work can,  like  the  transformers  of  the  central  station,  be  made  of 
three  kinds.  In  a  cpiarter  of  a  town,  A,,  where  almost  nothing  but 
motors  are  connected,  transformers  for  power,  Tk',  are  installed. 
On  the  other  hand,  in  that  part,  Bi  where  almost  the  same  number  of 
motors  as  lamps  are  to  be  fed,  the  combined  transformers  for  light 
and  power  come  into  use.  Finally,  in  the  part  of  the  town  where 
residences  are  mostly  to  be  found  and  hence  only  light  is  needed,  the 
lighting  transformers,  TI'  are  employed. 

Since  a  higher  e.m.f.  is  preferably  used  for  motor  work  than  for 
incandescent  lamps,  viz.,  300  volts  as  compared  with  125  volts,  the 
transformation  ratios  of  the  power  and  lighting  transformers  are 
here  different :  otherwise  they  are  arranged  similarly  to  those  at 
the  central  station. 

The  distributing  leads  for  light  and  power  consist  of  four  wires; 
the  lighting  current  of  higher  frequency  and  of  an  e.m.f.  suitable 
for  glow-lamps,  is  taken  from  two  of  them,  and  from  all  four 
the  power-current  of  lower  frequency  and  higher  e.m.f. 

In  those  parts  of  the  town  where  the  lighting  load  is  small,  lor 
example,  at  A,  all  the  wires  of  the  low'-tension  network  will  have 
the  same  cross-section ;  on  the  other  hand,  in  parts  of  the  town 
like  B.  where  comparatively  much  lighting  is  to  be  done,  the  two 
wires  which  carry  both  lighting  and  power  current  will  have  a 
greater  cross-section  than  the  other  two :  lastly,  in  that  part  of  the 
town,  C.  where  only  lighting  installations  are  fed.  only  the  two 
lighting  leads  will  be  laid. 

To  resume,  the  principal  characteristics  of  the  thus-described 
system  are,  briefly,  the  following: 

1.  Machine  Installation  separate  for  light  and  power,  consequently 
separate  speed  and  voltage  regulation,  different  frequencies,  abolition 
of  phase  displacement  in  the  lighting  machines. 

2.  Bus-bar  System  in  common  for  lighting  and  power,  hence  the 
simplest  arrangement  of  apparatus. 

3.  Stel>-uf<  Transformers  are  either  (a)  separate  for  lighting  and 
power,  but  able  to  be  switched  over  according  to  need,  in  which 
case  single-phase  transformers  of  ordinary  construction  are  used ; 
or  (b)  combined  for  lighting  and  power,  but  in  such  a  manner  that 
the  two  functions  do  not  mutually  influence  one  another.  This 
latter  arrangement  offers  some  saving  in  material,  but  necessitates 
a  special  construction    (four-core  apparatus). 


4  1 1  It'll  tension  Bus-bars  arc  common,  but  iiidipriidini  of  one 
.uiother  for  light  and  power. 

5.  lliiilitension  Mains  are  likewise  common,  but  independent 
for  light  and  power  With  equal  ciTcctive  e.m.f.,  the  lurreiit 
carrying  capacity  of  the  wires  is  increased  by  50  per  cent,  over  tin- 
single  or  two  phase  systems  and  by  12.5  per  cent,  over  the  three 
Iihasc.  Willi  respect  to  the  effective  e.m.f.  to  earth,  all  systems 
arc  eipial.      The  same  applies  to  high-tension  network. 

().  Sle/'  ilown  iransformers  are,  according  to  re(|uiremenis  of  the 
individual  districts  to  be  fed,  either  only  for  power,  only  for  lighting 
or  combined. 

7.  IJislribulint:  System,  according  to  rei|uiremcnts,  either  with 
I'tiur  win-s  for  light  ami  power  or  with  two  wires  for  light  alone. 
All  lighting  inst.illations  are  made  in  the  simplest  way,  wiih  only 
two  wires;  ihe)  are,  hence,  cheaply  installed  and  maintained.  Since 
the  voltage  variations  produced  by  the  motors  do  not  in  any  way 
influence  the  light,  motors  up  to  any  desired  size  can  be  connected  ; 
motors  with  short-circuit  armatures  (without  starters)  of  much 
larger  sizes  than  formerly,  can  be  installed. 

The  advantages  enumerated  above  are,  so  to  speak,  obtained 
without  any  complication  of  the  lighting  systems.  If  the  ombined 
transformers  (TId  and  T'kl).  which  could  equally  well  be  left  oui, 
be  disregarded,  then  the  diagram  (Fig.  2)  is  not,  at  first  sight,  to 
he  (listiiigtiished  from  that  of  a  corresponding  two-phase  system. 
The  simplification  of  the  lighting  installations,  as  well  as  of  the 
low-tension  network  in  the  parts  of  Ihe  town  consuming  only  light, 
is  obvious. 


Multiple  versus  Independent   Operation  of  Central 
Stations- 


IN  the  paper  with  the  abo\e  title  read  ;it  the  .\pril  meeting  of  the 
American  Institute  of  Electrical  Engineers  by  Mr.  Peter  Junk- 
ersfeld,  after  a  discussion  of  some  general  considerations,  the 
links  of  a  central  station  system  subject  to  trouble  are  enumerated 
as  follows: 

Main  and  services.  Low'-tension  feeders.  Sub-station  apparatus. 
High-tension  transmission  lines.  Generator,  prime  mover  and  aux- 
iliaries. Steam  supply.  Troubles  in  wiring  or  translating  devices 
on  consumer's  premises  are  usually  more  directly  under  the  control 
of  the  consumer  than  of  the  central  station. 

These  different  classes  of  central  station  troubles  are  all  more  or 
less  liable  to  occur,  but  the  prevalence  of  any  one  class  or  number 
of  classes  of  trouble  depends  upon  the  character  of  the  different  in- 
stallations, and  on  local  operating  conditions.  In  the  discussion  of 
these  different  classes  of  trouble  the  writer  would,  as  a  matter  of 
illustration,  refer  to  conditions  in  Chicago  where  all  25-cyclc.  high- 
potential  transmission  and  direct-current  distribution  is  under- 
ground. In  the  outlying  districts,  the  4-wire,  3-phase,  6o-cycle  dis- 
tribution is  overhead. 

M.MNS   .\.\U  SERVICES. 

Formerly  Edison  tube  was  principally  used  for  all  underground 
mains.  The  more  recent  practice  has  been  to  use,  largely,  cables 
in  conduit  giving  less  trouble  than  the  Edison  tube,  which  is  true 
also  of  services.  However,  miles  and  miles  of  the  old  tube  mains 
are  in  service  to-day,  and  must  necessarily  remain  in  service  for 
years  to  come. 

Any  trouble,  either  on  mains  or  services,  is  usually  confined  to  a 
comparatively  small  area  by  the  blowing  of  strips  in  the  feeder 
junction  boxes.  The  total  amount  of  current  that  could  be  "pumped"' 
into  such  a  short  circuit  is  limited  by  the  drop  in  mains  and  feeders, 
at  least  back  to  the  sub-station  bus-bars.  Obviously,  the  duration  of 
«uch  a  short  circuit  depends  on  the  condition  and  relative  carrying 
capacity  of  the  "short"  and  the  fuse  strips  back  of  it.  The  drop  in 
mains  may  be  such  that  it  is  impossible  to  deliver  enough  current  to 
burn  off  the  trouble  or  blow  the  fuse  strips.  These  cases,  while  rare, 
are  very  annoying.  Sometimes  they  will  "clear"  only  to  start  again 
at  an  unexpected  time,  occasionally  even  making  it  necessary  to  re- 
move junction  box  strips  and  thus  cut  out  the  troublesome  section 
until  permanent  repairs  can  be  made. 

LOW-TENSION"   FEEDERS. 

On  account  of  the  larger  carrying  capacity  the  energy  delivered  on 
short  circuit  is  very  much  greater  in  feeders  than  in  mains.  The 
total  length  of  conductor  in  feeders  being  much  less  than  in  mains, 
the  number  of  troubles  with  equally  good  construction  are  corre- 
spondingly  less.     Furthermore,   instead  of  tubes,   cables   have  been 
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very  generally  used  lor  several  years.  This  improved  constructidii 
makes  the  actual  number  of  feeder  troubles  still  less.  Serious  trouble- 
on  feeders,  when  it  does  occur,  however,  obviously  affects  a  much 
larger  area  than  trouble  in  mains.  The  extent  of  area  affected  de- 
pends also  on  the  arrangement  of  bus-bars  and  class  of  apparatus  in 
station  or  sub-station. 

SUB-STATION    AI'1'.'\K.\TUS. 

In  sub-stations  supplying  direct  current,  rotary-converters  with 
their  accompanying  step-down  transformers  and  potential  regulators, 
are  used  almost  exclusively.  The  direct-current  ends  of  these  rotary 
converters  are  often  worked  in  multiple  with  an  old  generating  sta- 
tion, at  least  during  the  peak  hours  of  one  or  two  months  in  the 
early  winter.  A  storage  battery  with  end  cell  switches  for  discharg- 
ing on  two  or  sometimes  three  different  potentials  is  an  important 
adjunct  to  a  sub-station.  The  batteries  in  all  sub-stations  are  dis- 
charged simultaneously  at  time  of  peak  on  principal  generating  sta- 
tion, or  in  an  emergency ;  at  all  other  times  they  are  allowed  to  float 
on  system.  They  are  charged  either  by  using  a  booster  or  direct 
from  a  rotary  converter  equipped  with  sufficient  regulator  and  trans- 
former capacity  for  working  at  the  higher  voltage  necessary  for 
charging. 


earlier  sub-station  bus-bar  arrangements.  In  many  large  sub-stations 
all  rotaries  are  operated  from  one  set  of  bus-bars;  in  others  they 
can  be  operated  on  either  one  of  two  sets  of  bus-bars.  Another 
arrangement  consists  in  running  all  rotaries  from  a  single  bus-bar 
arranged  with  disconnective  knife  switches,  so  that  each  rotary  oi' 
group  of  rotaries  could  be  operated  independently  from  its  own 
transmission  lines.  An  improvement  consists  in  replacing  the  dis- 
connective knife  switches  with  remotely  controlled  oil  switches. 

With  the  latter  arrangement,  each  rotary  or  group  of  rotaries 
can  be  operated  all  in  multiple  if  necessary  or  advisable,  and  be 
quickly  sectionalizcd  in  case  of  trouble  on  any  one  transmission  or 
conversion  unit.  An  example  is  shown  in  Fig.  i,  which  gives  the 
scheme  of  principal  connections  in  a  sub-station  that  was  put  into 
service  about  one  year  ago.  There  are  twelve  500-kw  rotary-con- 
verters arranged  in  three  groups  of  four,  each  group  supplied  from 
its  own  high-tension  line  and  delivering  current  to  its  own  section 
of  the  direct-current  bus-bars.  The  incoming  lines,  apparatus,  cable 
connections  and  switchboards,  and  the  low-tension  feeders  to  street, 
are  all  located  arid  arranged  to  prevent  a  bad  burn-out  spreading 
from  one  group  to  another. 

On  each  rotary-converter  there  is  mounted  a  direct-current  circuil- 
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Even  in  a  sub-station  having  a  storage  battery  and  a  subsidiary 
steam  plant,  all  of  the  annual  kilowatt-hour  output,  except  a  few  per- 
cent., is  supplied  to  distribution  system  through  the  rotary  con- 
verter. Special  precautions  are  necessary  to  guard  against  inter- 
ruption of  service,  as  the  radius  of  possible  transmission  of  large 
powers  in  case  of  trouble  is  very  much  greater  than  in  the  case  of 
services,  mains  or  feeders. 

The  characteristics  of  a  rotary  converter  are  such  that  it  will  carry 
an  enormous  overload  with  very  little  drop  in  voltage.  Serious 
troubles  or  short-circuits,  whether  they  occur  in  the  rotary-converter 
and  accessories,  in  the  direct-current  connections  or  in  the  alter- 
nating-current connections,  will  be  violent  and  are  liable  to  be  de- 
structive unless  the  damaged  unit  can  be  quickly  and  effectually  dis- 
connected, both  from  the  alternating-current  transmission  and  the 
direct-current  distribution  systems.  The  localizing  of  trouble  and 
the  effectiveness  of  disconnecting  depends  on  the  arrangement  of 
the  alternating-current  bus-bars  and  the  automatic  safety  devices. 

The  practice  of  operating  practically  all  units  on  a  single  set  of 
bus-bars,  at  least  during  long-hour,  light-load  period  in  the  direct- 
current   generating  stations,  iindouhtedly   had   some  influence  on   the 


breaker  operated  only  by  means  of  a  125-volt  trip-coil.  A  centrifugal 
speed-limit  device  on  shaft  closes  the  trip-coil  circuit,  thus  discon- 
necting the  rotary-converter  from  direct-current  bus-bars  and  pre- 
venting its  running  away,  the  causes  of  which  are  w-ell  known.  .^ 
reverse-current  device  also  trips  this  circuit-breaker  in  any  case  of 
trouble  that  would  draw  more  than  a  predetermined  amount  of 
energy  from  the  direct-current  bus-bars. 

The  oil  switches  on  each  individual  rotary-converter  outfit,  and 
those  used  for  tie  switches,  are  all  equipped  with  overload  attach- 
ments, which  are  so  adjusted  that  they  will  open  only  in  case  of 
serious  trouble.  The  tie  switches  should  also  be  equipped  with  inter- 
locking devices,  so  that  these  tic  switches  between  lines  can  be  closed 
only  when  the  two  sources  of  e.m.f.  are  in  synchronism.  The  low- 
tension  feeders  in  most  of  the  large  Edison  systems  are  provided  with 
very  heavy  fuses  and  often  with  solid  links.  The  adjustment  of 
overload  attachments  on  oil  switches  must,  therefore,  also  be  made 
for  heavy  loads  and  with  due  consideration  for  the  particular  con- 
ditions involved  in  eacli  individual  case. 

transmission  systems. 

Tn  nio<;t  of  the  larger  cities  the  j;-cycle  transmission  systems  are 
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«'|ii.'i.iti'il  at  \ultaiii'^  \iii\niK  Iroiii  (i.(xiu  ii>  i,),(Xjo  volu.  Much  liJKlirr 
viilt;i|{cs  liuvv  been  stu'cr^sftilly  tisi-d  on  tlii'xtiKli  trunk  lii)r%,  in 
M-vcral  ("iliiT  cities.  Thi.-i,  however,  i-i  obviously  a  very  iliflfercnt 
coiitlitiiMi.  Tlio  larKi"  lriU)MniN>ii>n  systems  witli  their  iniihiphcity  of 
liiii-x,  calile  teriiiiniil>  and  oil  switch  coiiiu-clinns  liavc  k<°<>»i>  niln 
nelwiirks  that  are  ci>niituiall,\  hecniniiiK  more  complex.  As  each 
and  every  case  of  serious  tronbic  anwhere  t>n  a  system  haviiiK  almost 
esdnsively  synchronons  apparatus  necessarily  affects  exery  part  of 
the  system,  the  possible  chances  for  trouble  nlTectiiiK  any  one  of  the 
thousands  of  customers,  are  also  continually  increasinu.  Comnier- 
vially,  this  is  a  very  serious  matter  iiiileed,  esi)ecially  when  we 
consider  that  with  ntany  of  the  more  desirable  cusiomers  the  Rreatest 
l>ossible  security  for  continuous  service  is  of  first   importance 

Realizing  this  fact,  many  central  station  eiiKineers  have  taken 
extraordinary  pains  with  hinh-teiision  cable  work  and  in  some  cases 
have  succeeded  in  makiiiK  llie  transmission  network  in  itself  one 
of  the  most  reliable  parts  oi  the  central  station  system,  except  in 
so  far  that  inherently  this  hinh-tension  network  with  its  synchronous 
apparatus  is  lacking  in  elasticity. 

This  has  been  the  experience  in  Chicago,  where  a  A^iSO-volt, 
.>5-cycle  transmission  line  -upiilyiuK  ralary-wnli.i'K^  — n  t^rsl  put 
into  service  about  si\  years  ago.  Since  then  the  traiisinissioin 
\oltage  has  twice  been  doubled.  The  first  line,  three  and  one-half 
miles  long,  supplied  one  sub-station  having  20O-kw  capacity  in 
rotary-converters.  The  resulting  high-tension  system,  shown  in  Fig. 
J.  will,  by  next  fall,  aggregate  about  (k)  miles,  supplying  nineteen 
sub-stations  with  approximately  24,000  kw  installed  in  rotary-con- 
verters and  4.000  kw  in  frequency-changing  motor-generator  sets. 

About  twelve  months  ago  the  potential  was  raised  to  9.000  volts. 
The  previous  and  subsecpient  experience  indicated  many  desirable 
improvements.  Until  this  time  the  system  was  supplied  only  through 
tlelia-connected  step-up  transformers  from  double-current  generators. 

The  capacity  effect  of  lines  was  found  to  be  such  that  in  event 
of  slight  ground  on  one  phase,  it  might  result  in  an  excessive  rise 
of  potenti«l  anil  very  severe  strain,  if  not  an  actual  break-down,  on 
some  pan  of  system.  The  grounding  of  neutral  on  this  high-tension 
system  has  been  attended  thus  far  with  very  satisfactory  results. 
-As  star-wound  g.ooo-volt  alternators  were  installed,  the  common 
point  of  winding  was  in  each  case  coimected  to  ground.  Practically 
all  high-tension  transmission  cable  installed  during  the  past  two 
years  consists  of  Xo.  4-00  three-conductor  paper  and  lead-covered 
cable.  The  thickness  of  paper  wall  on  each  conductor  is  6-32-in.. 
over  all  is  4-.i2-in.  and  lead  wall  is  ys-'m. 

The  arrangement  and  installation  of  terminal  appliances  is  ob- 
viously of  great  importance.  All  forms  of  fuses  and  air-break 
switches  ha\e  been  abandoned,  so  that  at  present  the  main  circuits 
are  made  and  broken  only  under  oil.  Various  forms  and  methods 
of  making  up  joints  and  cable  heads  were  tried.  These  are  now- 
made  up  in  parts,  so  that  the  lead  sleeve  or  cylindrical  part  of  head 
is  put  in  place  after  the  individual  joints  have  been  made  and 
insulated  with  paper  tape.  The  sleeve  or  cable  head  is  then  filled 
with  a  special  compound,  which  is  a  non-absorbent  of  moisture  and 
has  a  much  higher  dielectric  strength  than  the  paraffin  which  was 
formerly  nsed.  The  process  of  filling  is  such  that  every  minute 
particle  of  moisture  is  expelled. 

The  selection  of  routes  for  transmission  cable  is  made  with  a 
view  to  provide  two  or  more  lines  on  different  streets  if  possible, 
at  least  in  different  groups  of  conduit  for  each  sub-station.  The 
caldes  are  isolated  and  mechanically  protected,  so  that  the  spreading 
of  a  bad  "burn-out"  in  either  high  or  low-tension  cables  will  be 
prevented  as  much  as  possible.  A  well-designed  and  constructed 
conduit  and  manhole  system  is,  therefore,  essential.  Overhead  con- 
nections to  an  extensive  high-tension  underground  network  are  a 
source  of  trouble  to  be  avoided,  if  possible.  When  unavoidable, 
these  overhead  taps  should  be  isolated  by  means  of  transformers. 

GEXER.STOK.    PRIME   MOVEU   .\XI)  AUXIL!.\RIES. 

The  necessity  for  operating  all  units  in  multiple  for  long  hour 
periods  in  order  to  obtain  good  station  economy,  still  exists  to  a 
very  large  degree.  During  the  past  ten  years  the  sizes  of  units  in 
the  largest  stations  have  been  increased  from  800  and  1,500  kw  to 
3.500  and  5.000  kw.  The  number  of  units,  however,  in  any  one 
station  has  often  been  decreased,  making  multiple  operation  of  at 
least  a  large  portion  of  plant  more  necessary  than  before,  and  also 
placing  much  greater  dependence  on  any  one  unit.  Such  stations 
have  been  and  are  still  passing  through  a  critical  transition  period. 


l£vcry  ciiHc  of  herionx  trouble  un  K'-'»*''ruior,  engine  or  auxiliaries 
iifTects  the  entire  .system;  but  it  fre<iuenlly  happenn  that  the  system 
cannot  be  sicctionali/ed  even  into  two  pnrtK  withoni  .serious  sacrifice 
in  enKine  economy.  The  gradual  increase  in  number  of  iinitit  will 
only  partially  relieve  tins  situation. 

Tlic  engine  driven  unit  is  ordin.-irily  one  of  the  most  imcert.-iin 
elements  in  the  central  station  system.  Duplic.ite  units  are  often  in 
stalle<l  and  operated  side  by  side  under  apparently  the  same  condi 
tions.  and  one,  for  :i  time  at  least,  will  prove  much  more  reliable 
than  the  other.  There  is  so  much  fitting,  so  many  fine  adjustments 
and  valve  settings,,  all  of  which  must  be  done  with  great  c;ire,  pre 
cisioii  and  patience.  Much  depends  also  on  the  faithfulness  ami 
the  skill  of  the  men  in  immediate  charge  of  ihe  apparatus.  This  is 
true  of  any  similar  apparatus,  but  particularly  of  the  large  engine- 
driven  units  operating  in  multiple  on  transmission  systems. 

With  an  arrangement  of  bus-bars,  high-tension  lines  and  sub- 
station appar.itus  similar  to  that  shown  in  Fig.  2,  generating  iinitx 
can   Ix'  operated   iinlependently.  and  a  certain  amount  of  shifting  of 
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load  can  be  done  at  the  larger  sub-stations  having  four  or  more  units 
in  service.  Rotaries  can  be  shut  down  one  at  a  time,  transferred 
to  another  generating  unit  or  another  station  and  again  put  on  load. 
During  peak  hours  there  would  be  shifting  which  would  introduce 
some  additional  chances  of  trouble  due  to  possible  mistakes  of  men 
handling  apparatus,  w'hich.  in  that  case,  would  partly  offset  some  of 
the  advantages  of  sectionalizing. 

In  this  respect,  a  very  decided  advance  would  be  the  use  of  a 
prime  mover  giving  practically  a  straight  line  economy,  such  as 
the  steam  turbine.  The  difTerences  between  one-half  load  jnd  full 
load  performance  for  short  hour  periods  will  not  be  great  enough  to 
warrant  much  shifting.  The  auxiliary  apparatus,  particularly  the 
condensing  plant,  is  frequently  a  cause  of  trouble.  The  "sticking" 
of  pumps,  "dropping"  of  vacuum,  and  similar  reports,  are  heard 
occasionally  in  every  steam  plant.  The  arrangement  should  be  such 
that  the  condensing  plant  and  auxiliary  apparatus  and  the  excitation 
of  any  one  unit  are  simple  and  positive  in  operation  and  normally 
independent  of  every  other  unit. 
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Practically  every  steam  plant  has  its  uwii  peculiarities  in  piping 
and  arrangement  of  boilers,  but  in  most  cases  all  boilers  are  in  one 
room.  The  bursting  of  a  steam  pipe  or  boiler  tube  fills  the  entire 
room  with  steam  instantly,  making  it  impossible  to  close  a  valve  in 
the  ordinary  way.  The  location  of  boilers  in  two  or  three  different 
rr-oms  or  floors  and  the  providing  of  means  for  closing  valves  from 
inside  of  engine  room  has  lessened  the  danger  of  a  shut-down.  The 
placing  in  separate  rooms,  as  far  as  circumstances  will  permit,  of 
the  boilers  and  piping  corresponding  to  each  generating  unit  and 
connecting  only  through  fairly  quick-acting  remotely-controlled 
valves  will  further  lessen  this  danger. 

Willi  careful  operation,  customers'  troubles  (bad  or  interrupted 
<c)\ice,  I  hat  are  chargeable  to  the  boiler  room  are  few,  while  those 
111  iln'  central  station  manager  are  many.  Investigations,  e.xperi- 
mrnts  and  sour-  nnprovements  have  been  made  from  year  to  year, 
but  the  buying  and  economical  handling  of  coal  and  making  of 
steam  still  invohe  problems  that  arc  worthy  of  the  very  best  atten- 
tion, both  as  to  the  cost  of  operation  and  reliability  of  service  ren- 
dered. These  problems  are  especially  important  when  we  consider 
large  stations  which  consume  2,500  or  3.000  tons  daily,  and  the  many 
possible  chance^  <if  (kla_\'  and  inttM-ni|)linn  bclwccn  the  coal  mine 
and  the  boiler   room. 

i;E.\hU.\L   CONSlUEK.XriON.S. 

.\  survey  of  the  various  classes  of  trouble  between  coal  pile  and 
customers'  service  indicates  at  once  the  unfortunate  feature  of  large 
modern  transmission  systems.  True,  as  has  been  done  in  some  cases, 
induction  motor-generators  might  be  used  instead  of  rotary-con- 
verters. The  sub-station  apparatus  would  then  be  much  less  sen- 
sitive to  sudden  fluctuations  in  engine  speed,  or  to  line  disturbances 
due  to  short  circuit  on  some  other  part  of  the  system. 

The  first  cost  of  motor-generators  of  500-kw  and  i,ooo-kw  capacity 
installed  complete  is,  however,  from  15  to  25  per  cent,  greater  than 
for  rotary  converters  with  accessories.  Under  ordinary  operating 
conditions  there  is  a  difference  of  from  3  to  5  per  cent,  in  efficiency 
in  favor  of  rotary  converters.  The  power  factor  of  the  rotary- 
converter  is  obviously  much  better  than  that  of  the  induction  motor. 
The  characteristics  of  a  rotary-converter  are  often  a  practical  advant- 
age in  cases  of  trouble  on  low-tension  feeders  or  mains. 

In  some  few  cases  where  it  is  necessary  to  run  a  large  number  of 
converting  units  from  a  long  transmission  line  which  itself  is  subject 
to  heavy  fluctuations  in  potential  and  frequent  interruptions,  it  may 
be  advisable  to  use  motor-generator  sets.  In  the  large  majority  of 
cases,  however,  in  both  lighting  and  railway  work,  the  rotary- 
converter  has  been  found  the  best  and  most  economical.  If  the 
objectionable  features  thus  introduced  cannot  be  overcome,  the 
result  can  at  least  be  minimized  by  judicious  seclionalizing  in  large 
•systems. 

The  electrostatic  capacity  of  these  large  high-tension  cable  systems 
is  such  that  there  is  necessarily  a  practical  limit  to  the  mileage  of 
cable  that  can  safely  be  operated  as  an  interconnected  network.  In 
the  60  miles  of  g,ooo-volt,  three-phase,  25-cycle  lines  previously 
mentioned  the  charging  current  as  calculated  will  be  about  16  amp. 
At  the  present  rate  of  increase  in  mileage  the  condenser  effects 
will  soon  be  troublesome  and  possibly  prohibitive,  as  trouI)les  may 
occur  which  will  result  in  building  up  a  potential  at  some  point  and 
breaking  down  insulation  on  apparatus  that  was  comparatively  ^afe 
on  the  smaller  system.  In  that  event,  and  with  several  very  huge 
units  all  in  multiple,  the  amount  of  power  delivered  on  short  circuit 
would  probably  be  so  great  that  it  could  not  safely  be  interrupted 
by  any  oil  switch  thus  far  built. 

In  a  rapidly  growing  system  provision  for  a  reasonable  amount" 
of  sectionalizing  can  easily  be  made.  The  investment  in  the  portion 
of  central  station  system  between  coal  pile  and  customers'  service 
most  directly  involved,  is,  under  most  conditions,  divided  approxi- 
mately as  follows : 

Station-real  estate,   building  and   generating  apparatus    35%  tp  45% 

Transmission     system-cables    and    conduit     3%  to  6% 

Sub-station-rcal  estate,  building   and   converting  apparatus    10%  to  15% 

Feeders  and   mains-cables,   conduit  and    Edison  tubs    40%  to  48% 

These  percentages  are  greatly  influenced  by  local  conditions, 
such  as  average  and  maximum  density  of  load ;  value  per  duct- 
foot  of  underground  conduit :  average  length  and  voltage  of  trans- 
mission; cost  of  real  estate  and  character  of  buildings.  In  rail- 
way plants,  the  investment  in  sub-stations  and  that  corresponding 
to  feeders  and  mains  will  be  less,  while  the  investment  in  trans- 
mission   lines    will    be    somewhat   greater.      .\    cousideralile   capacity 


ni  storage  batteries  will,  under  load  conditions  obtaining  in  most 
large  systems,  decrease  slightly  the  investment  in  the  first  three, 
but  would  not  affect  that  in  feeders  and  mains. 

The  provision  for  seclionalizing  will  not  increase  the  investment 
or  operating  costs,  either  in  sub-stations  or  in  feeders  and  mains.  In 
the  transniision  system  it  may,  under  some  conditions,  slightly  in- 
crease the  total  mileage  of  lines ;  but  such  an  increase  in  the  3  to  f> 
per  cent,  thus  involved  is  a  very  small  increase  in  the  total  invest- 
ment in  entire  system. 

A  review  of  power  houses  indicates  that  there  is  a  wide  differ- 
ence in  cost  of  station  buildings.  This  difference  is  a  matter  partly 
of  engineering  and  partly  of  management.  Taking  the  total  cubical 
contents  of  six  of  the  large  modern  station  buildings,  we  find  that 
from  6  to  10  per  cent,  is  devoted  to  coal  storage  and  that  the  com- 
plete buildings  vary  from  100  to  240  cu.  ft.,  and  from  .95  to  2,5  sq.  ft. 
per  kw-rated  generating  capacity.  The  boiler  room  portion  of  the 
same  stations  vary  in  total  net  cubical  contents  from  65  to  1.30  cu.  ft. 
per  rated  boiler  horse-power,  while  the  engine  room  portions  vary 
from  40  to  90  cu.  ft.  per  rated  engine  horse-power.  As  practically 
the  same  types  of  boilers  are  used,  the  former  depends  almost  entirely 
upon  the  design  and  arrangement;  but  the  latter  depends  largely 
upon   the   type   of   generating   miit   a(lo|)led.     In   the   case   of   vertical 
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rurbine-driven  units,  the  figure  for  this  portion  of  plant  can  be 
reduced  by  at  least  one-half. 

The  tendency,  however,  in  power  house  design  is  toward  a  much 
more  liberal  allowance  for  space  for  all  equipment.  The  high- 
voltage  generators  of  large  capacity  and  multiplicity  of  lines  demand 
extraordinary  switching  apparatus  which  requires  considerable  space. 
.A.  suitable  arrangement  and  reasonable  isolation  of  sw^itching  ap- 
paratus and  connections  need  not  require  any  additional  space  and 
should  preferably  be  much  simpler  than  that  in  many  existing 
stations. 

It  would  seem,  therefore,  that  in  the  large  modern  power  house 
sectionalizing  and  even  entirely  independent  operation  of  units  can 
be  provided  for  with  very  little,  if  any,  additional  investment  in  the 
generating  station  or  in  any  other  part  of  the  system. 

While  the  independent  operation  of  generating  units  would  tencF 
to  minimize  the  effect  on  customers  of  many  central  station  troubles 
and  thus  increase  the  co-efficient  of  reliability,  there  will  also  be 
soiuc  disadvantages.  A  heavy  overload  or  perhaps  short  circuit 
coming  entirely  on  one  unit  or  group  of  lines  might  trip  the  oil 
circuit-breaking  switches  on  lines,  and  the  sudden  release  from  load 
severely  strain  the  prime  mover.  This  cause  would  be  improbable 
if,  as  indicated  in  Fig.  3,  each  generating  unit  supplies  at  least  two 
different  sub-stations  and  when  only  part  of  the  load  would  be 
thus  released  on  any  one  generating  unit. 

If  a  short  circuit  occurs  on  a  feeder  supplied  by  a  small  group 
of    rotaries,    the    percentage    of    overload    is    larger   and    after    one 
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I'utury  tri|)>,  ll.i'  i>tli>i>  will  iiiiliirili;i(t-l)  lolliiw.  rills  iiii({lil  nut 
have  occurrcil  with  ;i  Liritcr  kC''"!'!  ^^ll('^  tin-  prrcrntuKe  of  ovfrloiid 
would  l)nvc  been  corrcsiiunihiiKly  Icsh.  All  traiiiini>siiin  JiiicH  should 
be  e<iuipped  so  that  oil  circuit -breakers  at  both  eiuLi  of  line  o|ieii 
aiiloniaiically  in  case  of  trouble,  whether  the  entire  system  is  oper 
ated  in  luultipic  or  independently. 

In  the  latter  event,  it  time  limit  atlachiiunts  are  use<l  with  over- 
load (leviecH  at  the  station,  the  amount  of  enertty  delivered  at  the 
point  of  breakdown  miuht  not  only  slow  down  the  engine,  but  draw 
enough  energy  from  network  to  trip  the  circuit-breakers  on  all 
rotarie>i  supplied  from  the  particulac  gener.'iting  unit.  If  operated, 
as  shown  in  Kig.  j,  this  would  mean,  under  full  conditions,  an  over- 
load of  50  per  cent,  on  the  remaining  rotaries  in  each  sub-station 
supplied  from  three  ditTerent  generating  units;  100  per  cent,  over- 
load on  those  supplied  from  two,  and  a  total  shut-down  of  such 
small  sub-stations  as  arc  supplied  exclusively  from  the  particular 
unit  in  trouble.  Usual  result  ;  low  pressure  on  part  of  direct-current 
system:  no  trouble  elsewhere. 

In  e\ent  of  nniltiple  operation  of  the  entire  system,  with  several 
units  in  service,  a  large  amount  of  energy  from  the  station  bus-bars 
would  be  delivered  until  time  limit  overload  devices  at  the  sl.itioii 
and  reverse  current  devices  at  the  sub-station  cut  out  the  trouble- 
some line.  Usual  result :  heavy  llucluations  in  pressure  on  entire 
system,  until  line  is  opened  at  both  ends,  several  machitu-s  shut  down 
and  sometimes  a  total  shut-down. 

During  the  hours  of  light  load  the  system  would  naUir;illy  be 
divided  into  fewer  parts  or  perhaps  all  in  nniltiple.  In  event  of  a 
shut-down  during  these  hours,  the  capacity  of  storage  batteries 
would  be  so  much  greater  in  proportion  to  load  that  the  drop  in 
pressure  would  not  be  so  serious. 

The  successfid  operation  of  large  systems  necessitates  the  main- 
taining of  a  well-organized  operating  force  of  competent  and  ex- 
perienced men.  Every  operation  involving  the  starting  or  shutting 
down  of  a  generator,  line  or  sub-station  unit  should  be  carefully 
regulated  and  checked  to  reduce  to  a  minimum  the  possibility  of  a 
mistake.  In  one  of  the  large  stations  now  under  construction  pro- 
vision is  made  for  a  load  dispatcher,  whose  office  will  be  convenient 
to  the  operating  switchboard  and  who  can  control  absolutely  the 
transferring  of  load  between  all  generating,  transmitting  and  con- 
verting units,  with  the  same  implicit  confidence  and  accuracy  of 
judgment  and  action  as  can  the  train  dispatcher  on  an  important 
railroad  system.  His  office  should  be  a  clearing  house  for  all  orders 
concerning  operation  of  system. 

After  considering  some  of  the  advantages  and  disadvantages  of 
multiple  and  independent  operation  in  large  underground  transmis- 
sion systems,  it  might  be  of  interest  to  consider  small  overhead 
systems.  The  latter  are  operated  independently,  in  very  many  cases 
with  satisfactory  results  as  to  reliability  of  service  rendered.  In 
order  to  secure  more  economical  engine  performance,  it  was  neces- 
sary to  adopt  large  units  operating  in  multiple.  This  step  also  im- 
proved the  reliability  of  service  rendered,  particularly  where  each 
feeder  emanating  from  the  bus-bars  continued  to  supply  its  own 
independent  system.  If  these  small  systems  of  taps  radiating  from 
a  center  of  distribution  at  feeder  ends,  had  been  arranged  into  one 
interconnected  overhead  network  covering  a  large  area,  the  co- 
efficient of  reliability  with  the  same  character  of  construction  would 
undoubtedly  have  been  decreased.  These  systems,  usually  supplying 
current  for  induction  motors  and  for  lighting,  are  fairly  elastic: 
but  on  account  of  the  higher  potential  usually.  2,000  volts  or  more, 
a  short  circuit  obviously  affects  a  very  large  area  and  often  the 
entire  system.  The  matter  of  regulation  being  comparatively  easy, 
there  is.  therefore,  a  distinct  advantage  in  operating  independently 
the  difterent  feeders  instead  of  on  an  interconnected  network.  With 
an  overhead  system  exposed  to  the  elements  and  so  many  chances  of 
interference  from  an  exterior  source,  a  modern  station  is  usually 
the  more  reliable  part  of  a  system,  and  therefore  there  is  little 
necessity  of  sectionalizing  the  station.  As  a  precautionary  measure, 
however,  and  to  facilitate  future  extensions  and  repairs,  stations 
should  be  designed  so  that  this  can  be  done. 

In  conclusion,  it  might  be  said  that  considering  responsibility  for 
the  business  and  return  on  investment,  every  central  station  system 
should  be  designed,  if  not  for  independent,  at  least  for  sectional 
operation.  In  the  very  large  stations;  the  independent  units  from 
coal  pile  to  distributing  network,  or  to  rails,  should  be  effectively 
isolated  to  make  a  total  shut-down  practically  impossible.  The 
matter  of  independent,   sectional  or  multiple  operation  at  different 


hours  III  the  day  01  days  ol  the  year  la  entirely  one  of  local  con- 
dilioiiH,  which  may  chauKC  frec|uently.  (ireat  cure  and  constant 
attention  is  needed  to  maintain  a  fairly  uniform  and  consistent  co 
cHlcienl  of  reliability  on  every  part  of  the  central  station  system. 
Indepeiidriit  and  even  scclionul  operation  will  mean  a  iimall  sacrifice 
III  operating  costs  With  a  system  properly  designed,  this  matter, 
then,  becomes  to  the  central  slntion  management  a  plain  business 
coiiHideralion  :  to  take  the  risk  uf  inferior  service  and  possible  shut 
down,  or  to  pay  a  premium  in  the  ff>rm  of  very  sli({hl  sacrifice  in 
operating  costs  and  thus  obtain  an  additional  safeguard  for  superior 
service  to  all  or  such  groups  of  customers  as  business  rei|uircmenis 
may  drni.ind 

Multiple-Rate  MeterinK. 


The  specifications  of  a  patent  recently  issued  to  I'rof.  Elihii 
Thomson  and  Mr.  !•".  P.  Cox  contain  an  interesting  discussion  of 
multiple-rate  metering,  which  we  reproduce  below: 

In  llie  art  of  electric  measurement  of  energy  two  systems  in  addi- 
tion to  the  older  one  of  directly  indicating  the  current-flow  in 
either  watts  or  amperes  have  come  into  use.  The  old  system  is  to 
measure  the  energy  in  watt-hours  or  ampere-hours,  as  may  be 
desireil,  and  to  make  to  the  consumer  a  charge  based  directly  upon 
the  consumption.  To  encourage  the  use  of  current  at  times  when 
the  station  is  not  fully  loaded  and  as  nearly  as  possible  equalize 
the  total  load,  thus  diminishing  the  cost  of  energy  and  increasing 
the  efliciency  of  the  boilers,  engines  and  generators,  which,  as  is 
well  known,  are  best  adapted  to  maintain  their  full  load  (or  work  at 
highest  efficiency  when  run  near  full  load),  the  two  other  system* 
have  been  devised.  One  of  these  methods  is  to  use  a  two-rate  meter, 
which  by  various  contrivances  is  adapted  to  register  at  a  given  rate 
during  part  of  the  day  and  at  a  lower  or  higher  rate  during  another 
part  of  each  twenty-four  hours. 

V'arious  forms  of  this  device  have  been  elaborated,  some  of  which 
indicate  the  two  charges  on  different  dials,  and  some  of  which 
■•imply  shift  mechanism  of  one  sort  or  another,  so  as  to  effect  a 
direct  change  in  the  registration,  measuring  all  of  the  energy  upon 
a  single  set  of  dials. 

Another  system  which  has  been  developed  is  the  so-called  "max- 
imum-demand" system  of  bookkeeping,  which  consists  in  its  essence 
of  making  a  certain  fixed  charge  proportioned  to  the  maximum 
energy  which  may  be  consumed  in  a  given  branch  circuit  at  any 
time  and  over  and  above  that  another  charge  proportioned  to  the 
actual  energy  consumed. 

There  are  inherent  inequitable  features  in  each  of  these  systems. 
The  maximum  demand,  for  instance,  may  be  established  for  any 
month  or  other  period  by  factors  which  do  not  give  a  true  measure 
of  the  probable  demand  for  current  which  the  station  must  supply 
to  the  branch  circuit  under  consideration.  For  instance,  in  some 
forms  of  such  devices  an  accidental  short  circuit  or  a  very  unusual 
supply  of  current  taken  for  only  a  brief  period  may  be  registered 
as  a  basis  for  the  fixed  charge  referred  to,  although  such  a  demand 
may  not  occur  again  for  months  or  years,  and  this  leads  to  dissatis- 
faction on  the  part  of  the  customer  and  is  manifestly  unfair.  The 
charge  also  has  no  relation  to  the  station  load,  and  being  the  same 
no  matter  at  what  time  the  demand  occurs,  has  no  tendency  to 
encourage  consumption  at  times  of  small  station  load. 

Similarly,  two-rate  meters  as  heretofore  developed  have  in  a 
measure  been  open  to  some  objections.  For  example,  the  change 
of  rate  is  made  at  a  certain  definite  time  (where  it  is  effected  by 
clockwork  attached  to  each  meter),  and  this  time  should  vary  at 
different  seasons  of  the  year,  whereas  the  mechanism  of  a  clock 
is  such  that  the  period  of  high  charge  is  not  ordinarily  susceptible 
of  variation.  Furthermore,  the  change  in  the  rate  of  registration 
is  effected  all  at  once,  so  that  during  the  transition  from  light  load 
at  the  station  to  full  load,  which  is  always  more  or  less  gradual, 
the  consumer  is  paying  either  at  a  less  rate  or  a  greater  one  than  is 
equitable  either  to  him  or  to  the  station. 

The  invention  of  the  Thomson-Cox  patent  relates  to  the  latter  type 
of  two-rate  meters.  By  means  of  clockwork  actuating  a  cam,  re- 
sistance is  cut  into  the  meter  circuit  to  effect  a  registration  varying 
with  the  state  of  the  station  load.  That  is,  varying  by  steps  the 
rate  of  registration,  for  example,  from  the  beginning  of  a  peak  load 
to  its  culmination,  and  then  in  reverse  order  as  the  load  decrease <. 
By  suitably  shaping  the  cam,  the  meter  may  be  made  to  meet  any 
local  condition. 
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Discussion  of   A.  I.  E.  E.  Central  Station  Papers. 


Owing  to  lack  of  ^l)ac(.■,  only  a  Ijrit-l"  alistract  could  he  printed  in 
the  issue  of  last  week  of  the  discussion  on  the  Institute  papers  of 
Messrs.  Lardner,  Torchio  and  Junkersfeld.  As  this  discussion  was 
quite  full  and  of  much  interest,  we  give  below  the  greater  part  of  it. 

In  opening  the  discussion,  President  Scott  said  that  the  papers  of 
the  evening  were  of  exceptional  value  on  account  of  their  particular 
character.  In  dealing  with  the  subject  of  central  station  practice, 
they  have  not  gone  into  generalities ;  they  have  not  dealt  with  matters 
in  a  theoretical  way ;  but  the  last  two  papers,  in  particular,  are 
what  might  be  called  heart-to-heart  talks  from  the  men  who  have 
been  ojieraling  large  stations  for  a  considerable  time.  The  burden 
of  the  papers,  particularly  of  the  last  two,  and  a  strong  sentiment  in 
the  first  paper,  is  notable — it  is  not  on  the  general  theory  of  the 
interrelation  of  parts;  not  on  the  characteristics  of  engines  or 
dynamos,  of  efficiency  or  regulation,  but  the  papers  refer  to  those  ele- 
ments which  come  up  in  connection  with  the  design  of  the  station 
beforehand,  which  have  more  to  do  with  the  operation  of  the  station, 
which  affect  the  man  who  runs  the  station.  They  have  to  do  more 
particularly  with  the  einergency  conditions,  with  safety  devices  ;  and 
through  all  the  papers  we  have  this  sentiment — how  shall  we  protect 
the  station  against  emergencies  and  interruption  of  service?  We 
almost  might  be  led  to  think,  from  what  has  been  said,  that  these 
are  chapters  from  experience,  and  one  might  almost  conclude  that 
Mr,  Torchio  has  given  us  the  results  of  thirty-three  accidents  and 
shut-downs  in  ,his  system ;  but  we  fortunately  have  already  been 
assured  that  this  is  not  entirely  the  case,  by  Mr.  Lieb's  statement 
that  this  same  system  has  been  running  since  its  beginning  always 
with  some  current  on  its  lines,  and  for  some  ten  years  with  no  inter- 
ruption of  the  service. 

\It.  Stott  thought  the  present  occasion  was  a  good  time  for  us 
to  look  back  historically.  We  have  been  told  a  good  deal  about 
modern  tendencies.  History  seems  to  repeat  itself.  We  started 
out  fifteen  years  ago  with  one  machine  and  one  circuit  all  the  way 
tliruugh  ;  a  little  later  it  became  a  question  of  adopting  two  or  three 
circuits,  and  having  them  so  divided  as  to  suit  the  size  of  the  units. 
.\  little  later  the  size  of  the  units  was  increased,  and  also  the  size  of 
the  feeders  which  they  supplied.  Then  it  became  a  problem  of  com- 
binations, how  to  adapt  the  feeders  to  the  size  of  the  machines.  At 
that  time  everything  was  run,  practically,  with  high-speed  engines 
and  high-speed  belted  generators.  Following  that  came  the  period 
of  slow-speed  engines,  and  we  began  to  look  then  into  the  possibilities 
of  multiple  operation.  Multiple  operation  meant,  instead  of  running 
five,  six  or  eight  small  units,  on  perhaps  fifty  per  cent,  load  for  a 
greater  part  of  the  time  until  the  load  went  down  sufficiently,  a  com- 
bination of  the  service  on  one  or  more  machines,  thus  producing 
a  fair  load  factor.  Then  as  soon  as  multiple  operation  came  with 
slow-speed  engines,  we  began  to  look  around  for  some  further  de- 
velopment ;  and  there  seems  to  be  at  the  present  time  a  tendency  to 
go  back  to  the  higher  speed  generator,  such  as  the  steam  turbine. 
The  steam  turbine  is  practically  an  unknown  quantity  to  most  of  us, 
and  whilst  some  results  have  been  published,  yet  it  has  not  been  in 
use  long  enough  to  justify  a  prediction  that  it  will  displace  recipro- 
cating engines.  Reciprocating  engines  to-day  are  built  with  higher 
steam  economy  than  is  claimed  for  the  turbine.  He  understood  that 
tests  with  the  Sulzer  engines  in  the  Berlin  Moabite  station  show  a 
consumption  of  8.97  lbs.  of  steam  per  indicated  horse-power.  The 
larger  units  in  operation  in  New  York  to-day  are  all  approximately 
consuming  about  13  lbs.  of  steam  per  indicated  horse-power.  That 
corresponds  approximately  to  19  lbs.  per  kw-hour.  The  best  of  actual 
records  of  the  steam  turbine  is  just  about  that.  By  going  into  triple- 
expansion  engines,  a  step  which  seems  obvious  for  railway  power 
plants,  we  can  get  down  twenty  per  cent,  lower  than  that,  w'ithout 
any  trouble  at  all.  In  a  message  just  received  from  the  Boston 
Edison  Company  it  is  stated  that  with  a  1,200-hp  compound 
condensing  engine,  with  98°  of  superheat  at  the  throttle,  they  got  a 
steam  consumption  of  11.57  "'"S-  pcr  indicated  horse-power.  At  the 
present  time  he  felt  personally,  in  regard  to  the  steam  turbine,  that 
we  will  have  to  return  the  Scotch  \erdict  of  "Not  Proven,"  and  wait 
until  we  get  actual  results. 

The  feature  of  floor  plan,  the  space  in  relation  to  the  general  size 
of  the  plant  and  the  unit,  has  been  referred  to.  He  thought  a  little 
consideration  will  show  that  the  size  of  the  generator  unit  has 
nothing  to  do  with  it.  It  is  the  size  of  the  boiler  room.  '  If  we  can 
reduce  the  size  of  the  boilers,  we  can  reduce  the  size  of  the  station, 


but  i(j  get  ;in  lenni iniical  distribution  of  steam  from  any  plant  we 
must  run  the  boiler  room  parallel  to  the  engine  room.  He  believed 
we  will  find  the  limiting  feature  in  all  large  stations — no  matter  what 
the  size  of  the  generator  unit — is  that  we  must  have  a  certain  size  of 
boiler  unit,  and  to  get  the  best  distribution  of  steam,  even  though  the 
units  only  occupied  one-fourth  of  the  space  claimed  for  the  steam 
turbine,  you  would  have  to  space  the  steam  turbine  units  at  approxi- 
mately the  same  centering  distance  as  you  do  the  steam  engine,  so 
that  the  economy  of  floor  space  is  not  a  very  important  point. 

Coming  to  the  transmission  lines,  the  claim  has  been  made,  and 
it  perhaps  dwells  in  the  minds  of  many  able  engineers,  that  the  high- 
tension  lines  are  very  dangerous.  He  differs  from  that  and  thinks  the 
high-tension  underground  cable  is  the  safest  thing  we  have — a  great 
deal  safer  than  low-tension.  If  you  have  a  short  circuit  in  a  low- 
tension  cable  it  may  burn  up  a  thousand  feet  of  the  cable  before  you 
can  stop  it.  If  there  is  a  short  circuit  on  a  high-tension  cable,  with 
proper  safety  appliances  on  each  end  of  it,  should  a  burn-out  occur 
it  does  not  destroy  more  than  two  feet  of  the  cable.  There  is  quite 
a  large  capacity  on  the  bus-bars  in  the  Manhattan  plant,  all  in  mul- 
tiple, and  a  short  circuit  on  the  high-tension  feeder,  11,000  volts 
only  gave  a  puncture  such  as  you  would  get  from  a  station  trans- 
former, not  destroying  more  than  two  feet  of  the  cable ;  whereas  with 
a  short  circuit  on  a  600-volt,  direct-current  cable,  a  large  amount  of 
cable  may  be  readily  destroyed. 

Referring  to  storage  batteries,  Mr.  Stott  considered  that  the  storage 
battery  has  found  its  proper  place  as  an  assurance  against  shut-down 
and  not  as  a  means  of  economical  operation.  That  statement  is  prob- 
ably open  to  discussion,  and  he  would  be  glad  to  hear  it  discussed.  It 
seems  to  be  almost  impossible  to  find  a  condition  in  which  the  storage 
battery  pays  for  itself  as  an  investment.  He  considered  it  essen- 
tially as  an  insurance,  and  not  as  an  element  in  economical  operation 
that  the  storage  battery  finds  its  best  applications. 

The  idea  which  seems  to  pervade  in  all  of  these  papers,  the  return- 
ing to  the  single  operation  of  units  on  a  certain  number  of  feeders, 
or  employing  a  certain  number  of  sub-stations,  and  not  multiple 
operation,  seems  to  be  a  backward  step.  It  is  a  confession  of  weak- 
ness in  our  safety  devices.  Is  it  not  a  better  solution  to  improve  the 
safety  devices  and  operate  in  multiple  and  thereby  gain  the  maximum 
economy  of  station  operation?  The  price  of  coal  is  soaring  all  the 
time  and  apparently  always  will  do  so,  and  in  the  economical  oper- 
ation of  a  power  plant  coal  forms  over  sixty  per  cent,  of  the  actual 
cost  of  power;  and  it  is,  therefore,  most  important  for  us  to  do 
everything  possible  to  economize  in  the  operation  of  the  plant,  and 
this  can  only  be  done  by  running  the  units  as  near  full  load  as  pos- 
sible, and  to  do  this  we  must  run  in  multiple.  The  separation  of 
high-tension  apparatus  can  be  very  easily  carried  out,  and  it  seems 
to  me  that  by  means  of  proper  appliances  as  indicated  in  Mr.  Tor- 
chio's  paper,  and  as  actually  carried  out,  there  is  no  difficulty  what- 
ever in  making  a  station  practically  safe  in  all  kinds  of  operation.  He 
has  seen  an  actual  short  circuit  in  a  station  with  four  5,000-kw 
machines  in  multiple,  and  an  oil  switch  take  care  of  it  perfectly,  long 
before  the  attendant  could  touch  the  switch  and  throw  it  out.  With 
a  switching  apparatus  brought  down  to  such  pefection  as  this,  it 
seems  to  me  that  we  ought  to  be  very  careful  about  reducing  the 
efficiency  of  operation  of  our  plants  by  going  into  independent  units. 

Mr.  Herbert  A.  Wagner  said  he  has  recently  been  connected  with 
the  engineering  work  of  the  Boston  Edison  Company,  and  there  all 
the  alternating-current  generators  and  feeders  are  operated  in 
multiple,  and  with  practically  no  trouble.  The  generating  station. 
until  three  years  ago,  was  used  for  alternating-current  distribution 
only.  No  rotaries  or  motor-generators  were  used  prior  to  that  time. 
That  was  the  station  of  the  Boston  Electric  Light  Company,  which 
was  consolidated  with  the  Edison  Illuminating  Company,  of  Boston, 
and  then  the  change  was  gradually  made,  and  has  been  entirely  made 
by  this  time,  from  alternating-current  distribution  in  the  city  proper 
to  alternating-current  transmission  and  distribution  by  the  old 
Edison  low-tension  system  and  extensions  thereto.  The  alternating- 
current  generating  station,"  therefore,  is  now  used  entirely  for  trans- 
mitting current  to  sub-stations  from  which  current  is  distributed 
on  the  three-wire,  direct-current  system.  All  these  sub-stations  are 
equipped  with  motor-generators  in  place  of  rotary  transformers, 
and  Mr.  Wagner  attributed  the  freedom  from  many  of  the  troubles 
which  other  central  stations  had  to  the  use  of  motor-generators  in 
place  of  rotaries.  A  large  proportion  are  induction  motor-generators, 
and  therefore  the  troubles  w-hich  are  often  caused  by  synchronous 
apparatus  are  entirely  obviated.    Of  course,  there  is  something  to  be 
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The  company  is  now  ImiiiliiiK  a  jimkio  kw  siaiion  in  which  iiirltincs 
arc  to  ho  ll^c^i  entirely  in  place  ol  ciiKincs,  in  .s.ixxj-kw  units.  That 
station  will  prohalily  In-  operated  in  sections.  Imt  this  has  not  heen 
ilelinilely  ileterminetl  upon  yet.  KcfcrriiiK  to  a  staleiiieiit  of  Mr. 
Scott,  Mr  Wanner  saiti  that  the  eiiKine  economy  wliiih  he  cpioieil 
refers  to  a  cross  coinpouml  eiiKine.  In  fact,  all  the  eiiKines  arc 
cross-coniponiul,  of  Mcintosh  &  Seymour  make.  No  triple  expansion 
onKines  are  useil,  e.scept  some  very  old  ones  built  by  the  (iencral 
l\lectric  Company  a  good  many  years  ago,  of  small  size.  The  (ier- 
man  practice  and  experience  has  shown  that  there  is  nothing  to  be 
({aineil  by  the  use  of  triple-expansion  over  compinind  engines,  es- 
pecially without  superheating.  They  have  carried  superheating  to  a 
\ery  much  higher  degree  there  than  here,  as  they  have  used  iiide 
I>endent  superheaters.  In  tins  country  nothing  over  too"  has  been 
reached,  and  that  is  much  above  the  average  practice;  75  to  80° 
superheating  is  probably  the  best  that  has  been  obtained  in  practice, 
ami  that  is  cjuite  varied.  V\'ith  a  high  degree  of  superhcaling  the 
cross-compound  engine  can  be  made  fully  as  economical  as  the  triple- 
expansion  engine;  single-cylinder  engines,  with  high  degree  of 
superheat,  have  almost  eipialled  triple-expansion  engines,  but  the 
difficulty  of  using  such  high  degrees  of  superheat  is  almost  insur- 
mountable, especially  with  the  type  of  engines  used  in  this  country. 

Mr.  !•".  H.  Sniffcn,  in  referring  to  some  statements  made  concerning 
steam  turbines,  said  that  we  arc  all  tolerably  familiar  with  what  the 
reciprocating  engine  will  do.  and  it  is  probably  a  fair  statement  to 
say  that  the  steam  turbine  will  not  give  materially  better  results, 
under  test,  than  the  best-known  results  of  reciiirocating  engines. 
That  is  a  fair  statement  for  full-load  regulation,  although  under 
light  loads  the  turbine  is  more  economical.  As  we  accumulate  ex- 
perience we  will  find  a  distinct  difference  between  the  inherent,  com- 
mercial, every-day  efficiency  of  the  turbine  and  the  reciprocating  en- 
gine. This  has  been  already  shown  by  the  amount  of  experience  we 
have  had.  .\t  Hartford.  Conn.,  where  there  is  a  good-sized  turbine 
running  a  1.500-kw  machine,  they  have  found  by  pretty  careful  ex- 
periments that  they  develop  about  1.900  kw  with  the  steam  turbine, 
as  against  ()00  kw  with  two  Corliss  engines,  with  the  same  fuel  con- 
sumption. Possibly  these  engines  are  not  in  the  very  best  condition ; 
it  may  be  the  valves  are  not  well  seated,  or  the  internal  condition 
of  the  engine  is  not  exactly  as  it  should  be.  The  turbine,  of  course, 
is  direct-connected,  and  the  engines  drive  the  generators  by  belting, 
and  to  the  belt  drive  we  may  ascribe  some  of  the  deficiencies  of  the 
steam  engine,  but  certainly  not  all  of  it.  We  should  not  be  misled 
in  comparing  the  efliciency  of  two  different  types  of  apparatus  simply 
by  tests  of  them,  unless  the  results  are  obtained  by  every-day  use. 
As  these  new  plants  are  installed  and  we  get  the  actual  results  of  the 
commercial  operation,  Mr.  Sniffen  thinks  that  in  inherent  efficiency 
a  very  marked  improvement  in  the  steam  turbine  will  be  demon- 
strated. 

Mr.  John  W.  Lieb.  Jr..  said  that  in  reading  over  Mr.  Junkersfeid's 
and  Mr.  Torchio's  papers  one  would  be  almost  inclined  to  think  that 
Mr.  Lardner  had  a  great  advantage  from  the  standpoint  of  safety  of 
operation  in  a  considerable  number  of  smaller  stations.  He  thought, 
however,  that  Mr.  Lardner,  in  his  statement  of  the  case  for  a  multi- 
plicity of  smaller  stations,  has  probably  not  taken  into  consideration 
the  extremely  important  factor  in  locating  such  smaller  stations  in 
such  a  city  as  Kew  York.  He  certainly  did  not  agree  with  his  state- 
ment that  it  is  not  a  diflicult  matter  to  locate  smaller  stations  within 
the  Borough  of  Manhattan.  Any  one  who  has  undertaken  to  operate 
an  electric  light  station  on  Manhattan  Island  will  have  become  very 
soon  convinced  of  the  great  difficulties  which  attend  a  selection, 
such  as  the  bringing  of  coal  to  the  station  and  the  drawing  away 
of  ashes,  and  the  liability  of  annoyance  to  the  people  living  in  the 
neighborhood,  and  these  things  are  all  included  in  the  difficulties  of 
securing  a  proper  location.  As  the  state  of  the  art  progresses  to  a 
point  where  it  is  possible  to  concentrate  the  chief  generating  plant, 
so  that  these  objectionable  features  are  minimized,  it  soon  becomes 
evident  that  this  is  a  step  which  one  is  praptically  forced  to  take. 

If  prospective  customers  of  the  electric  light  and  power  companies 
could  read  over  this  very  formidable  list  of  all  kinds  of  automatic 
overload   and   underload  relays,   and   other   things   tributarv  to   the 


"peration,  that  are  a  necessary  concoinitinit  of  a  large  power  station, 
he  feared  that  the  contracts  which  would  come  in  would  be  few  and 
far  between;  but  as  a  mutter  of  fact  tliesc  different  retiiii^ites  are 
rather  m  the  direction  of  extreme  rctinement,  ncceiiiary  to  secure  the 
greatest  regularity  of  service  and  the  greatest  freedom  from  dis- 
turbance; ;ind  not  mily  iiu  re  disturbances  which  would  affect  the 
customer,  because  a  great  many  of  these  contrivances  which  have 
been  referred  to  as  being  necessary  to  the  operation  of  a  large 
power  station  might  not  be  necessary  as  far  as  simply  giving  service 
which  the  customer  would  consider  as  absoliitely  regular.  It  is 
cm  account  (jf  the  extremely  high  re(|inreineiit  that  is  placed  upon 
the  system  so  that  the  service  shall  be  above  reproach  in  every 
respect,  and  not  so  much  from  the  standpoint  of  continuity  as  from 
regularity  and  constancy  of  the  supplied  voltage 

The  papers  link  one  thing  very  closely  with  the  prubiem  of  whether 
we  shall  have  one  large  station  or  a  number  of  small  stations,  and 
that  is  what  one  of  the  gentlemen  has  referred  to  as  the  commercial 
risk.  It  is  perhaps  true  that  if  an  accident  should  happen  to  a  large 
station  that  it  may  possibly  involve  a  larger  territory,  and  therefore 
perhajis  might  not  be  as  absolutely  safe  as  a  number  of  small  unit-<; 
yet  that  safety  can  by  proper  engineering  methods  and  careful  instal- 
lation be  reduced  to  a  i)oiiit  where  the  risk  is  entirely  a  commercial 
one.  That  has  been  fairly  demonstrated  in  the  operation  of  the 
large  central  stations  which  have  supplied  the  larger  cities  where  the 
exigencies  of  the  service  are  of  the  very  greatest.  Mr.  I.ieb  empha- 
sized the  ab.solute  necessity,  as  an  auxiliary,  of  storage  batteries  in 
such  systems  of  distribution.  It  is  perfectly  safe  to  say  that  the 
experience  of  all  large  central  stations  operating  transmission  systems 
to  sub-stations  has  shown  that  the  storage  battery  has  impressed 
itself  upon  them  as  an  absolute  necessity,  as  much  a  nece^^ity  as  an 
auxiliary  as  either  the  rotary  converters  or  motor-generator  sets, 
or  some  other  of  the  equally  essential  pieces  of  apparatus. 

In  connection  with  the  consideration  of  the  cost  of  production, 
Mr.  Lardner,  in  his  enumeration,  has  made,  it  seems,  a  rather  for- 
midable list  of  advantages  of  the  large  stations  and  has  cited  as 
the  principal  and  only  disadvantage  of  the  large  station  the  po-.sibility 
of  current  interruption  :  but  he  has  not,  perhaps,  sufficiently  empha- 
sized the  very  large  difference  between  operating  a  dozen  or  more 
small  pbnits  and  one  large  plant.  In  the  case  of  a  large  number  of 
smaller  plants  the  volume  is  large  of  what  may  be  called  unpro- 
ductive labor ;  in  other  words,  the  people  you  have  got  to  keep  at 
the  smaller  plant,  no  matter  what  its  output  may  be,  and  even  if 
there  be  practically  no  output — a  certain  amount  of  superintendence, 
a  certain  amount  of  janitor  work,  a  certain  number  of  unpnxluctive 
people,  who  must  be  employed  in  the  small  plants,  and  who  are  done 
away  with  if  the  system  is  concentrated  in  one  large  power  plant. 
While  the  various  inatters  which  have  been  brought  forward  during 
the  evening  might  seem  to  indicate  that  the  service  from  these  larger 
plants  may  perhaps  be  less  reliable  than  the  service  from  a  multi- 
plicity of  smaller  plants,  experience  sufficiently  demonstrates  that 
the  service  which  the  large  plants  can  produce  is  sufficiently  constant 
and  reliable  for  the  most  exigent  and  difficult  conditions. 

Mr.  Townsend  W^alcott  remarked,  in  reference  to  a  statement  in 
Mr.  Lardner"s  paper  respecting  the  use  of  superheated  steam  in  steam 
turbines,  that  if  he  understands  the  theory  of  the  steam  turbine,  there 
would  not  be  the  same  advantage  in  the  use  of  superheated  steam 
as  in  the  reciprocating  engine.  The  superheating  of  steam  in  the 
ordinary  engine  prevents  condensation  in  the  cylinder,  whereas  in 
the  steam  turbine  the  steam  expands  without  doing  any  work.  Super- 
heating would  thus  only  be  putting  more  energy  there  which  could 
not  be  recovered. 

Mr.  W.  S.  Rugg  said  that  Mr.  Lardner  brought  out  the  point  that 
we  can  expect  nearly  the  same  economy  of  operation  with  a  small 
station  as  we  can  expect  in  the  operation  of  a  large  station,  which 
is  an  important  point,  and  one  with  w'hich  we  are  all  familiar.  Mr. 
Lieb  has  also  brought  out  the  point  that  the  cost  of  operating  such  a 
number  of  plants  has  increased  very  greatly  over  the  cost  of  operating 
a  single  large  plant.  Mr.  Torchio  has  called  our  attention  to  the 
importance  of  isolating  and  duplicating  the  various  parts  of  the 
distribution  system.  This  is  one  of  the  points  in  which  most  ad- 
vancement has  been  made  in  central  station  practice  in  the  last  few 
years,  and  one  which  is  not  as  well  known  and  as  evident  as  other 
matters,  because  it  is  somewhat  hidden  and  not  as  carefully  looked 
into  as  the  power  house  itself.  Mr.  Juiikersfeld  called  attention  to 
the   importance   of  isolating   the  power   plant  and   dividing   it   into 
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several  uiiil^.  Tliis  is  ,i  iicunl  \>liicli  lla^  imt  Iktii  considcrcil  as 
favorably  as  it  should  be,  and  il  is  ol  vital  iiiiiiurlaiuo  to  consider 
these  various  facts.  It  is  surprising  liiat  we  lia\e  iiol  heard  brought 
out.  and  especially  we  have  yet  to  see  the  tirst  atlenipi,  to  actually 
lay  out  an  Edison  nudtiple-unit  station.  In  such  a  station  we  could 
eoniliiiie  nearly  all  the  advantages  which  have  been  brought  out  in 
the  papers.  Such  a  station  could  be  designed  so  that  the  operating 
expenses  would  be  but  very  little  more  than  the  operating  expenses 
in  one  roiini,  or  two  rooms,  and  at  the  same  time  we  would  have 
the  advantage  of  a  number  of  stations.  This  principle  is  w-ell  recog- 
nized in  the  design  of  small  stalimis.  We  would  not  have  to  tie  two 
small  stations  up  in  une  unit,  but  we  do  not  hesitate  to  defend  some 
of  the  large  stations  of  the  country  in  which  the  entire  station  prac- 
tically depends  upon  the  continuity  of  operation  of  a  single  system. 

Mr.  .\.  V.  Abbott  spoke  of  another  side  of  the  question,  which  is 
important  from  the  manager's  standpoint.  May  we  not  consider  the 
question  of  safety  appliances  and  the  question  of  the  subdivision  of 
the  station  into  a  number  of  units,  partly  from  an  insurance  stand- 
point? In  one  of  the  papers  the  Niagara  plant  was  referred  to  and 
it  was  stated  that  after  the  accident  there,  the  engineers  of  the  plant 
said  there  should  have  been  two  bridges,  or  two  sets  of  cables.  That 
is  an  easy  thing  to  say  after  the  accident  has  occurred,  but  it  is 
(juite  probable  that  the  engineers  considered  one  set  of  bridges  and 
one  set  of  cables  amply  suftkicnt  considering  the  probability  of 
interference  with  the  service.  To  put  it  in  another  way:  Suppose,  for 
e.vaniplc,  all  of  the  service  of  New  York  was  concentrated  into  a 
single  plant.  There  would  undoubtedly  be  more  or  less  probability 
of  interference  to  the  service  occasionally.  On  the  other  hand,  if 
w  e  can  imagine  New  York  supplied  by  a  hundred  plants,  the  prob- 
ability of  any  serious  interruption  would  be  almost  nothing,  because 
if  one  or  two  of  these  hundred  plants  were  put  out  of  conmiission, 
the  other  ninety-eight  or  ninety-nine  would  be  amply  sufficient  to 
carry  the  service  for  such  a  period  of  time  as  would  enable  the 
repairs  to  the  one  or  two  plants  to  be  made.  On  the  other  hand, 
it  is  also  quite  certain  that  the  e.xpense  of  generation,  expense  of 
supply  and  the  capital  invested  w^ould  be  very  much  increased. 
Let  us  suppose  there  was  an  insurance  company  which  would  go  into 
the  business  of  insuring  both  customers  and  the  electric  light  plant 
and  should  take  up  the  (|uesiion  something  in  this  fashion:  For  a 
certain  aniiuint  per  kilowatt-hour  |ier  annum,  we  will  insure  you 
jjositively  against  interruption  in  just  the  same  way  that  a  fire  insur- 
ance company  insures  the  merehant  against  the'  destruction  of  his 
building;  or.  in  other  words,  the  company  will  pay  for  whatever 
actual  damages  occurred  ilue  to  interruption  of  eleetneal  service. 
That  is  a  business  proposition.  The  insurance  company  could  also 
say  to  the  electric  light  coinpany :  You  may  put  in  so  much  less  ap- 
paratus, so  much  less  capital,  have  so  many  less  bonds  on  which  to 
pay  interest,  because  we  will  assuiue  the  risk  of  indemuifyin.u;  ymir 
customers  for  any  interruption  that  occurs. 

Would  it  not  be  possible  for  some  of  us  to  contribute  to  the  general 
fund  of  information  to  endeavor  to  show,  perhaps  in  the  foriu  of  a 
curve,  a  certain  relation  between  the  mmiber  of  accidents  and  delays 
between  the  large  station  and  a  multiplicity  of  small  stations,  and 
the  amount  of  capital  that  would  be  invested  therein,  and  reach 
some  sort  of  a  plan  on  which  insurance  companies  could  go  into  the 
field  and  insure  electric  light  companies  and  their  custoiuers  against 
(be  probability  of  interruption  of  service?  We  should  take  thi^ 
question  up  not  solely  from  the  engineering  standpoint,  but  from 
the  business  standpoint  as  well.  The  engineer  should  .make  every- 
thing absolutely  safe,  so  far  as  his  knowledge  will  permit,  because 
there  are  always  sufficient  exigencies  in  the  unknown  which  we  can- 
not recognize;  on  the  other  side,  there  is  the  conmicrcial  point  of 
view,  and  it  is  desirable  that  some  light  should  be  thrown  on  that 
phase  of  this  question. 

Mr.  Junkersfeld  said  that  the  question  jiroposed  seems  to  be  one 
of  ])refercnce  between  a  multiplicity  of  small  stations  as  against  one 
large  plant.  Mr.  T-icb  pointed  out  that  a  multiplicity  of  plants  is 
impracticable,  because  you  cannot  get  suitable  real  estate.  For  that 
reason  the  companies  are  forced  to  concentrate  their  power  stations 
in  places  where  coal  and  water  can  be  easily  secured.  Mr.  Lieb 
has  covered  the  proposition  very  clearly,  and  as  far  as  Chicago  is 
concerned  he  endorsed  his  remarks.  The  same  conditions  apply 
in  Chicago;  a  great  multiplicity  of  plants  is  impracticable,  and  sites 
could  not  be  secured  for  them,  even  though  we  tried  to  do  so.  Mr. 
.Stott    made   the   remarlc    he    would    rather    have   troidile   on    a    high- 


tension  cable  than  a  low-tension  cable,  and  that  in  his  experience 
there  is  really  very  little  trouble  from  that  source.  In  this  he  fully 
agreeil.  At  Chicago  there  has  been  very  httle  trouble,  as  far  as  the 
cable  itself  is  contlrned,  in  the  high-tension  work, .in  transmitting; 
trcjuble  from  one  part  of  the  circuit  to  the  other. 

The  question  of  the  storage  battery  was  brought  up  by  Mr.  Stott 
with  the  statement  that  as  an  investment  he  could  not  consider  it 
economically.  That  is  largely  a  <iuestion  of  conditions.  In  the  Man- 
hattan station  perhaps  he  cannot  see  any  great  saving  in  installing 
storage  batteries,  but  in  the  lighting  business,  with  narrow  peak,  it  is. 
easy  to  see  how  a  storage  battery  can  be  installed  and  used  with 
profit  up  to  a  certain  capacity.  If  you  cut  off  enough  of  the  peak  so 
that  it  is  more  than  an  hour  or  an  hour  and  a  quarter,  the  battery 
will  not  pay.  With  a  peak  of  one  hour  the  battery  will  pay.  Re- 
turning to  multiple  and  independent  operation,  it  has  been  shown 
in  some  of  the  papers  and  during  the  discussion  that  a  multiplicity 
of  plants  has  some  safeguard  over  and  above  one  large  plant;  and 
with  this  idea  in  view  the  work  in  Chicago  has  been  carried  on  with 
the  idea  of  centralizing  the  sub-stations  in  a  transmission  system. 
They  have  been  built  and  run  independently,  as  the  units  were  quite 
large,  and  very  little  sectional  operation  was  possible  on  that  account. 
With  the  installation  of  the  turbine  units,  with  a  good  load  economy, 
sectionalized  operation  will  be  entirely  possible.  He  was  glad  to 
know  that  in  New  York  they  had  actually  started  operating  their 
large  plant  in  two  sections,  where  they  are  employing  reciprocating- 
engines.  That  they  have  found  this  possible  here  in  New  York,  will 
be  given  quite  a  good  deal  of  consideration,  because,  after  all,  what 
is  done  in  these  larger  lighting  stations  is  based  on  wide  experience, 
and  is  a  matter  of  interest  to  all  stations. 

Mr.  Lardner  said  no  one  knows  better  than  Mr.  Lieb  the  difficulties 
of  operating  small  stations  in  New  York,  or  of  securing  locations 
which  shall  insure  the  coinpany  freedom  from  complaint  due  to  the 
annoyance  incident  to  such  plants.  He  said  he  had  been  slightly  mis- 
understood, as  he  did  not  advocate  a  multiplicity  of  plants,  but  sub- 
division into  a  few  plants  instead  of  one  large  plant;  perhaps  two 
or  three.  As  to  the  difficulty  of  securing  sites  in  New  York  City, 
there  is  the  site  at  Kingsbridge,  at  Two  Hundred  and  Nineteentli 
Street,  at  Ninety-fourth  Street,  at  Seventy-fourth  Street,  at  Thirty- 
eighth  Street,  and  at  North  River  and  Fifty-ninth  Street.  These  five 
suitable  locations  have  been  found,  and  the  engineers  of  the  respec- 
tive companies  probably  each  think  each  has  the  best  site. 

Mr.  Torchio,  referring  to  Mr.  Lardner's  remark  with  reference 
to  the  locations  of  power  plants  in  New  York,  said  that  the  only 
stations  he  has  mentioned  on  the  water  front  are  high-tensioit 
current  stations,  and  he  asked  if  he  meant  that  the  New  York  Edison 
Company  should  have  multiple  low-tension  stations  along  the  water 
front.  In  reply.  Mr.  Lardner  said  he  suggested  the  advisability  of 
two  or  three  high-tension  stations;  not  low-tension  ones.  Mr. 
Torchio  then  proceeded  to  say  that  a  low-tension  station  wcruld  be 
out  of  the  question.  He  took  issue  with  Mr.  Stott  in  his  statement 
that  there  is  no  place  for  the  storage  battery  from  the  standpoint  of 
economy.  The  local  conditions  in  New-  York  City  are  such  that 
they  have  the  big  load  of  the  station  supplying  the  commercial  dis- 
trict downtown  below  Eighth  Street,  where  the  load  diagram  is  very 
light  in  the  daytime  and  then  about  5  o'clock  there  is  a  full  peak. 
and  a  sharp  drop.  .\  storage  battery  at  that  point,  with  a  peak  of 
short  duration,  can  show  advantages  from  an  investment  standpoint 
because  in  this  case  you  can  discharge  the  battery  in  one  hour  and 
you  do  not  require  the  battery  as  a  reserve.  Having  the  battery, 
you  have  two  advantages  as  to  capacity  and  reserve  during  the  oper- 
ation. In  reply  to  an  inquiry  from  Mr.  Stott.  Mr.  Torchio  said  the 
battery  is  discharged  at  this  period  at  the  maximum  rate  of  dis- 
charge. Where  there  is  a  lighting  load  extending  for  three  or  four 
hours  in  the  other  district,  the  question  is  different.  He  said  he  had 
in  mind  a  load  diagrain  of  the  power  station  of  the  Milan  Edison 
Company  in  Italy,  operating  a  transmissiion  line — a  water  power  plant 
— where  they  transmit  10,000  kw  and  sell  a  good  deal  of  power  to 
industrial  motors,  and  also  for  running  the  railway  in  the  city  as 
well  as  for  lighting.  At  the  peak  a  very  large  battery  takes  care  of 
the  lighting  load.  They  sell  power  in  Milan  in  the  neighborhood  of 
$60  per  yearly  horse-power,  and  that  battery  for  a  few  days  in  the 
year  enables  the  company  to  sell  annually  an  additional  three  or 
four  thousand  kilowatts.  In  this  case  the  efficiency  of  the  battery 
is  of  no  importance  as  a  commercial  consideration.  You  get  4,000 
hp  at  S'So  a  year. 
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Till':  illuslriilioiis  in  FIks.  lo  atul  ii  arc  diiiKraiiis  of  a  pair  i)( 
tricplintu'  lines  as  tliry  woiiltl  appear  when  connected  for 
conversation.  In  I'm  \o  ilie  suljslations  arc  shown  as 
ti|uippccl  with  a  local  haltery  Iraiisniilter  and  receiver.  The  lines 
then  extend  lo  the  othce  into  a  branch  terminal  switchboard,  and  are 
connected  by  the  usual  cord  and  pUiK  In  I'iK-  ii  connnon  battery 
snb-stations  and  switchboard  are  represented.  The  approximate 
resistances  of  the  varions  parts  of  the  circuit  in  both  illnstrations  arc 
Kiven.  for  the  object  of  these  illustrations  is  simply  to  convey  a 
faint  mental  picture  of  the  chief  conditions  which  prevail  during  a 
feleiihonic  conversation. 

When  one  speaks  into  one  of  the  Iransmiiters  the  result  is  to  pro- 
duce (as  will  be  subseiiuently  explained  in  the  paragraphs  on  trans- 
mitters) an  undulating  e  nt.f.  in  the  induction  coil.  As  the  circuit 
between  the  two  lines  is  closed  by  the  switchboard  cords,  this  e.m.f. 
excites  electric  waves  which  oscillate  backward  and  forward  around 
the  circuit.  To  secure  the  best  results  it  is  evident  that  the  winding 
of  the  receiver  coil  must  be  such  as  to  appropriate  and  transfer  to 
:Jie  magnet  on  which  it  is  placed  as  large  an  amount  as  possible  of 
Uie  energy  impressed  on  the  line  by  the  transmitter. 

In  dealing  with  alternating  currents,  particularly  with  those  of 
as  high  frequency  as  telephonic  waves,  the  operation  of  inductance 
and  capacity  becomes  of  far  more  importance  than  that  of  mere 
ohmic  resistance,  and  must  in  the  design  of  apparatus  be  treated 
with  corresponding  consideration.  The  ohmic  resistance  of  the  line 
is  divided  between  the  coil  of  the  receiver,  the  windings  of  the 
induction  coil,  the  line  wire,  the  various  connections  and  other 
miscellaneous  apparatus  distributed  over  the  circuit.  Similarly  each 
part  of  the  circuit  is  endowed  with  its  portion  of  the  inductance 
and  capacity  of  the  whole.  It  is  easy  to  measure  with  a  suitable 
dynamometer  the  cm  f.  at  the  terminals  of  the  transmitter  or  even 


In  ihiH  lornnila,  \  A'  -  (J^  nj.)'  Ik  called  the  tmpi'ditiin'  of 
the  circuit.  It  opposes  the  paHitaRc  of  the  cinrent  in  a  maimer 
that  closely  resembles  the  barrier  ofTered  by  the  mure  familiar  "ohnnc 
resistance"  and  is  often  expressed  ;is  c(|uivalent  to  so  many  ohms. 
Ohmic  resistance,  however,  operates  to  destroy,  or  degrade  a  portion 
of  the  elt'Clrical  energy,  and  change  the  same  irrecoverably  into 
heat,  which  is  racliated  away  from  the  circuit.  Hut  inductance  :iiid 
capacity,  while  they  .ibsorb  energy,  retain  and  store  it,  the  one  in 
the  magnetic  lield  which  is  created  about  every  conductor  through 
which  a  current  passes,  and  the  other  in  the  form  of  a  charge  m 
portion  cif  electricity  that  seems  to  adhere,  so  to  speak,  to  the 
surfaces  of  the  conductors,  and  at  the  proper  time  the  energy  thus 
retained  both  niagnelic.illy  and  by  ca|)acity  may  be  recovered.  It  is 
this  property  of  gi\iiig  up  absorbed  energy  that  causes  the  current 
to  either  lag  behind,  or  advance  before  the  propelling  e.m.f. 

There  are  two  other  exceedingly  important  derluctions  to  be  de- 
rived from  the  formula.     In  the  i|uantity  termed  reactance,  2""  n  I. — 


ilif    factor. 


enters.     This   is  the  niimln-r  of   waves  per 
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second.  Now  speech  consists  of  a  great  many  different  waves,  vary- 
ing very  greatly  in  speed.  If  ;;  increases,  the  reactance  will  increase; 
that  is,  there  will  be  a  much  greater  opposition  to  the  transmission 
of  quick  waves  than  to  slow  ones.  This  is  the  explanation  of  the 
fact  that  ceteris  paribus,  a  bass  voice  can  be  heard  better  over  tele- 
phone lines  than  a  high,  shrill  one.  Furthermore,  it  is  evident 
that  in  any  voice  the  high,  shrill  tones  will,  from  this  cause,  suffer 
greater  obliteration  than  the  lower  fundamental ;  hence  the  dis- 
tortion that  is  noticeable  in  all  telephonic  transmission,  and  the 
reason  why  the  letters,  s  and  c,  particularly,  and  b,  p,  t,  etc.,  are  with 
difficulty    distinguished.      If    we    examine    the    quantity,    2^  ti  L  — 


still 


further  it  is  seen  that  is  negative,  and  the  thought 

2Trn  C 


2nn  C 

at  once  occurs  to  so  design  apparatus  as  to  make 

and    llm 


equal  to 

r  //  C 


2'7r  It 


neutralize  induclance  with  capacity.  In  other 
branches  of  electrical  engineering  this 
method  is  practiced  with  great  suc- 
d  this  principle  is  the  basis  of 
pin's  invention  for  improving 
transnnssion  over  cables  and  aerial 
ines.     In  the  line  that  portion  of  the 


reactance  due  to  capacity,  namely 


;;  C 


is  much  greater  than 


FIG.    lO.— DI.\GR.\.M    OF   CON  XtlCTIOXS   OF   TWO   JOINED   LINES. 

to  calculate  it  as  will  subsequently  be  explained.  If  the  maximum 
value  of  this  e.m.f.  be  represented  by  E,  the  total  resistance,  induc- 
tance and  capacity  of  the  circuit  respectively  by  the  symbols  R,  L 
and  C.  and  the  number  of  waves  per  second  of  time  by  u,  it  is  easy 
to  show  *  that  the  resulting  maximum  current.  /.  is  expressed  i)y 
the  formula : 


J 


V^'+(3W.A-^^J 


It  can  also  be  shown  that  the  current  wave  may  either  lay  behind 
or  be  in  advance  of  the  e.m.f.  wave  depending  on  whether  2'iT  n  L   > 

or  <    -^;^ for   the   algebraic    sum   of   these    quantities    is    the 


tangent  of  the  angular  relation  of  the  current  and  the  e.m.f.   that 
produces  it.     The  quantity  2'rr  n  L  —       - —     is  known  as  the  react- 

2-11  C 

aiicc  of  the  circuit,  and  manifests  itself  as  an  opposition,  and  a 
very  serious  one,  to  the  establishment  of  a  current  under  the  action 
of  a  varying  e.m.f.  As  telephonic  apparatus  deals  largely  with 
coils  of  wire  and  magnets,  whose  capacity  is  very  small,  the  portion 
of  this  formula.  1/2  "ir  n  C.  may  oftentimes,  with  sensible  accuracy, 
be  neglected,  and  the  expression  simplified  by  writing. 
E 


Alternating  Cur 


VA"  —  (2'7r  „  L)' 

cms.  Bedell  &  Crehore.  p.   150. 


that  owing  to  inductance,  2't  n  L.  So  in  the  Pupin  loaded 
conductor  additional  impedance  in  the  shape  of  coils  'of  wire 
are  inserted  at  frequent  intervals  for  the  purpose  of  balancing 
the  capacity,  and  the  test  of  practice  shows  that  conversation 
is  equally  transmitted  over  a  loaded  conductor  that  is  five  times 
as  long  as  an  unloaded  one.  But  in  telephony  one  deals  simultaneously 
with  vibrations  differing  very  widely  in  number,  and  the  quantities 
themselves  are  exceedingly  minute,  both  as  regards  e.m.f.  and 
current.  Thus  Mr.  Kennelly  cites  some  experiments  showing  that 
.000000044  amp.  can  produce  an  audible  sound  in  a  receiver.  This 
is  about  equivalent  to  saying  that  the  energy  expended  by  a  weight 
of  one  grain  falling  one  inch  could  keep  a  receiver  sounding  for 
two  and  a  half  years.  Other  investigations  show  results  that  are 
practically  concordant.  It  is  exceedingly  difficult  to  deal  with 
quantities  so  minute,  for  the  possibilities  of  the  unknown,  and  the 
present  unknowable  are  vastly  greater.  For  example,  any  mechanic 
can,  on  any  lathe,  turn  up  a  bridge  pin  six  inches  in  diameter  to 
fit  an  eye  bar,  within  a  few  thousandths  of  an  inch.  The  pin  is 
tossed  on  a  freight  car,  rolled  down  a  sandy  embankment  at  the 
bridge  site,  and  driven  home  in  its  place  in  the  chords  with  never 
a  thought  of  its  gritty  condition.  But  take  a  watch  pinion  possibly 
but  one  or  two-thousandths  of  an  inch  in  diameter.  The  error  of 
a  millionth  of  an  inch  is  fatal.  The  kick  of  a  fly's  foot  may  bend 
it,  and  a  grain  of  dust  that  even  a  sensitive  eye  could  tolerate  can 
arrest  its  motion. 

To  deal  with  a  transmission  plant  reckoning  voltage  by  tens  of 
thousands,  and  amperage  by  hundreds  is  doubtless  difficult,  and 
taxes  engineering  science  to  the  I'ttermost.  But  at  the  other  extreme 
when  the  pressure  and  current  become  so  small  that  the  most  analytic 
mind  cannot  grasp  their  minuteness,  calculation  fails,  and  only  the 
cut-and-try  method  of  experiment   remains.     Xcvertheless.   even   if 
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iclcphonic  magnitudes  are  so  small  as  to  elude  the  clutch  of  mathe- 
matics, electrical  principles  apply  as  a  guide  with  as  much  force  to 
telephone  circuits  as  to  any  others,  and  it  is  certain  that  apparatus 
designed  along  well-known  electrical  lines  is  much  more  likely  to 
succeed  than  any  haphazard  heterogeneous  concatenation  of  appara- 
tus thrown  together  by  the  accident  of  ignorance.  For  example,  the 
line  has  for  a  quarter  of  a  century  remained  unimproved.  Now, 
owing  to  the  suggestion  of  Dr.  Pupin,  transcontinental  telephony  is 
assured,  and  transoceanic  telephony  within  grasp.  Yet  Dr.  Pupin 
is  a  mathematician,  pure  and  simple,  and  the  problem  was  solved 
at  the  desk  and  in  the  laboratory  and  not  in  the  field.  We  may, 
therefore,  be  quite  certain  that  all  improvements  in  telephone  ap- 
paratus will  follow  definite  electrical  laws,  and  that  those  who  are 
([uick  to  perceive  them  will  be  the  first  to  design  the  better  types  so 
ardently  desired. 

From  the  preceding  formula  it  is  seen  that  with  a  given  varying 
e.m.f.  the  current  from  instant  to  instant  varies  with  the  reactance. 
By  the  laws  of  the  electro-magnet  wc  know  that  the  rate  of  change 
in  the  magnetic  field  produced  by  a  coil  of  wire  carrying  a  current 
will  be  proportional  to  the  number  of  ampere-turns.  Ampere-turns 
may  be  increased  by  either  augmenting  the  amperes,  or  the  turns, 
or  both.     P)Ut  to  increase  the  turns  ,ooo..i„„n.-n 

in  any  coil  to  which  a  given  e.m.f. 
is  applied  is  to  decrease  the  am- 
peres, by  augmenting  the  im- 
pedance of  the  circuit,  and  the 
problem  is  to  determine  the  dimen- 
sions of  the  coil  which  will  give 
the  best  result.  That  portion  of 
the  impedance  due  to  ohmic  re- 
sistance may  be  decreased  by  usinii; 
a  large  wire  of  low  resistance. 
Thi^  means  a  bulky  coil  of  large 
radius,  to  hold  heavy  wire.  Now 
the  inductance  of  any  coil  is 
pro])(irti(inal  to  the  square  of  its 
radius  and  the  square  of  the 
number  of  turns,  while  the  ohmic 
resistance  is  proportional  to  the 
radius  and  the  numlier  of  turii>. 
From  the  formula  it  is  evident 
thai  the  current  will  be  a  max- 
imum when  the  denominator  is 
a  minimum,  and  as  L  varies  as 
the  square  of  the  same  quantities 
(the  radium  and  nuinber  of  turns 
of  the  coil)  with  which  R  varies 
directly,  it  is  evident  that  the  de- 
nominator   will    be    a     minimum 


two  or  three  minutes  may  sometimes  elapse.  As  L  enters  into  the 
parenthetic  coefficient,  it  is  evident  that  the  time  constant  will  vary 
with  L,  and  will  also  be  proportional  to  the  square  of  the  number 
of  turns  and  the  radius  of  the  coil. 

To  calculate  the  impedance  of  a  circular  coil  in  air  is  not  difficult, 
but  when  the  complications  of  an  irregular  shaped  space,  occupied 
by  wire  with  an  indefinite  thickness  of  insulation,  the  insertion  of 
an  iron  core  of  unknown  permeability,  and  the  addition  of  a  perma- 
nent magnet  of  uncertain  strength,  an  accurate  calculation  becomes 
impractical.  By  winding  the  coils  in  several  sections  connected  in 
jjarallel,  some  advantage  is  gained.  The  ampere-turns  are  decreased 
directly  as  the  number  of  coils,  while  impedance  is  reduced  as  the 
square  of  the  number  of  turns  is  decreased.  For  example,  if  the 
two  coils  with  which  receivers  are  usually  supplied  be  joined  in 
parallel  the  ampere-turns  are  reduced  one-half,  for  half  the  current 
will  flow  through  each  coil,  hut  the  impedance  will  be  diminished  to 
one-fourlh,  for  there  are  only  one-half  as  many  turns  on  the  line. 
There  is,  therefore,  a  decided  decrease  in  reactance  by  winding  the 
coils  in  sections  joined  in  parallel.  Several  wires  on  one  spool  serve 
somewhat  the  same  end.  but  with  very  small  wire  the  proportion  of 
time :   although   with   the  large  field   magnets  of  dynamo   machines, 


when    R    =    Vstt    n  /,.    but    space 

...  fk;. 

considerations    will     usuall}-    pre- 
clude putting  this  theory  into  practice. 

Not  only  does  impedance  reduce  the  total  current  that  traverses  a 
circuit  on  which  an  undulating  e.m.f.  is  impressed,  but  it  operates  to 
prolong  the  time  occupied  by  the  current  in  reaching  its  possible 
maximum  value.  We  are  so  accustomed  tu  think  of  all  electric 
action  as  being  instantaneous,  that  it  is  hani  to  realize  that  every 
tick  of  a  telegraph  sounder,  and  every  vibration  of  a  telephone 
diaphragm  requires  a  certain  very  measurable  though  minute  period 
of  time  for  its  accomplishment,  and  whenever  impedance  is  added  lo 
a  circuit,  the  "time  constant"  or  interval  required  by  the  current 
to  reach  its  (approximately)  full  value  is  increased.  It  is  easy 
by  a  formula  given  by  Helmholtz  to  calculate  the  current  in  such 
a  circuit  at  any  interval  of  time  after  the  e.m.f.  has  been  applied. 
Suppose  I  be  the  current,  /  seconds  after  the  application  of  the  e.m.f.. 
then 


't  =     _ 


2.71 
A" 


83 'f^    ) 


by   inspection    that 


the  same  meaning  as 
will  alwavs   be  reduced 


before, 
bv  the 


It  is  evident 
,alue   of   the 


ill  which  /:  R  and  L  ha 

E 
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quantity  inside  the  parenthesis,  and  hence  the  current  will  theoreti- 
cally never  cease  rising.  Practically.  howc\er,  it  attains  a  value 
sensibly  equal  to  the  theoretical  amount  in  a  verv  small  interval  of 
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the  total  coil  bulk  occupied  by  insulation  is  so  great  compared  to  the 
volume  of  copper,  that  this  plan  soon  ceases  to  be  of  advantage. 

The  capacity  of  receiver  coils  is  even  under  the  most  adverse 
circumstances  very  small,  so  small  as  to  be  almost  negligible  com- 
pared with  the  relatively  enormous  inductance.  What  little  capacity 
there  is  probably  of  advantage  in  balancing  to  some  extent  the  in- 
ductance. In  this  respect  improvement  in  receiver  design  is  likely 
to  take  the  shape  of  the  addition  of  more  capacity  to  neutralize  more 
perfectly  the  inductance,  than  any  attempt  to  reduce  that  w-hich 
already  exists. 

Some  attempts  have  been  made  in  the  direction,  but  were  never 
carried  to  any  decisive  conclusion.  This  certainly  seems  a  promising 
direction  for  the  ambitious  inventor,  and  deserves  to  be  explored.. 

Considering  all  these  diverse  elements,  it  is  exceedingly  difficult 
to  arrive  theoretically  at  the  best  size,  shape,  wire  gauge,  resistance 
and  number  of  turns  for  receiver  coils.  Practical  experience  seems 
to  have  settled  down  to  making  the  spools  about  .90  in.  long.,  .45  in. 
wide,  and  .50  in.  deep  for  the  ordinary  hand  receiver,  and  .70 in.  long, 
.30  in.  wide,  .40  in.  deep  for  a  head  receiver.  The  very  best  single 
silk-covered  wire  is  used  and  great  care  taken  w-ith  the  winding  to 
pack  the  wire  as  closely  and  tightly  as  possible  on  the  spool.  The 
end  of  the  winding  of  each  spool  is  reinforced  by  a  few  inches  of 
relatively  heavy  wire,  say  No.  28  to  30,  to  guard  against  rupturing 
the  coil  during  the  operation  of  assembling.     Local  battery  or  high- 
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rcsistiiiicf  rrccivcr.s  arc  usuully  wound  with  Iroin  N<>.  m  to  No.  ^o 
wire  lo  a  rcsintancc  of  la)  in  us  oIhiih,  Souk-  few  iitakcn  carry  tlic 
rc^i^laiu'c  to  175  or  joo  oIihih,  hut  sdi'h  iif.trmmMits  are  rare.  Low- 
roiNlance  ri'Ci'iver>»,  or  I'oiiiiiioii  hatli-ry  intlniiiuMilt,  arc  iiiually 
wound  with  from  N'o.  jj  lo  No,  ■id  wire,  and  have  a  rcnihlaiice  of 
40  to  U)  ohniN.  Souic  are  made  a?<  low  an  j$  u\\n\*  and  some  as 
ItiKh  as  80.  hut  these  aKaiu  arc  llie  exceptions.  The  s|»o()ls  shouhl  he 
made  of  some  non-metalhc  substance  hke  lihre  or  rnl)ber,  but  if  of 
metal  slioulil  be  lannnaled  to  prevent  eddy  currents  Wlicn  com- 
pute the  coil  should  be  ihorouKhly  imiireKuated  \miIi  a  non-hyt{ro- 
scopic  nisulator  like  shellac  or  paralVu),  antl  cc>\ered  with  moisture- 
proof  \arnish  or  tape 


The  New   York    lilcctrical   Society    and    Transput taiioii 
Problems. 


VI  ilu'  -■.;iib  nieeunn  >>\  the  New  \  ork  l'.Uotru:il  SiH-iily,  held 
ni  this  city  last  week.  Mr.  Hion  J.  .\rnold,  consulting  engineer 
1.1  the  New  York  Central  Railroad  anil  the  Chicago  City  Coun- 
lil.  Kave  an  intereslinn  ilhisiraleil  address  on  the  subject  of  the 
transportation  problem  in  Chicago  and  other  ureal  cities.  This 
address,  accompanied  by  a  large  number  of  lantern  slides  oi 
maps,  curves  and  tabulated  data,  as  well  as  of  overhead  and 
>ub\vay  systems  of  operation,  was  based  upon  the  valuable  and 
exhaustive  report  which  Mr.  .Arnold  submitted  ;i  lew  months 
ago  to  ihc  Chicago  City  Council,  in  order  to  assist  the  city  to 
arrive  at  some  basis  of  agreement  with  the  street  railway  com- 
panies operating  in  that  city.  This  report  has  already  been 
elaborately  discusseil  and  analyzed  in  our  pages,  and  need  noi 
therefore  be  taken  up  again  in  extenso.  The  address  was  a 
swift  and  masterful  presentation  of  the  wonderful  mass  of  data 
dealing  with  the  unification  of  the  street  railway  service,  either 
under  single  control — which  was  preferable — or  by  the  co-oper- 
ation of  several  systems,  each  under  their  own  management. 
Mr.  .\rnold  also  went  into  a  discussion  of  the  relative  increase 
of  population  and  of  traffic  and  surveyed  the  growth  of  the 
great  cities  here  and  in  Euroi)e  for  a  hundred  years  past,  111  oidii 
lo  show  the  rate  at  which  our  newer  centers  of  population  niighi 
be  expected  to  increase,  and  what  would  be  the  resulting  neces- 
sities for  street  railway  extensi<in.  Mr.  .\rnold,  in  his  lecture, 
also  considered  the  question  of  one  fare  for  one  city,  the  im- 
portant subject  of  transfers,  terminals,  looping,  underground 
and  overhead  net-works,  and  other  features  pertinent  to  the  sub- 
ject. In  conclusion  he  pointed  out  that  each  city  constituted  a 
distinct  problem,  and  that  what  might  be  desirable  and  even 
necessary  for  Chicago  would  not  be  at  all  applicable  in  New 
^'ork  or  Boston.  There  was  no  discussion  of  the  paper  as  the 
hour  was  late,  but  Mr.  Frank  J.  Sprague,  in  a  neat  little  speccli, 
moved  a  vote  of  thanks,  which  was  enthusiastically  carried. 

Prior  to  the  lecture  of  the  evening,  an  animated  discussion 
took  place  in  regard  to  some  proposed  constitutional  amend- 
ments, the  result  of  which  would  be  to  permit  an  extension  ni 
the  present  presidential  term  of  one  year,  and  which  also  made 
certain  changes  in  the  constitution  of  the  nominating  committee 
each  year.  The  amendment  brought  forward  had  been  pre- 
pared by  the  present  executive  committee,  but  it  was  soon  evi- 
dent that  the  membership  in  general,  as  representd  by  the  audi- 
ence, was  very  much  against  any  change  which  wourd  increase 
the  length  of  the  presidential  term,  or  give  undue  power  to 
a  president  in  appointing  a  nominating  committee.  The  sen- 
timent in  this  respect  was  voiced  very  vigorously  by  Mr. 
Francis  Forbes  and  Mr.  Charles  L.  Eidlitz,  both  of  whom  from 
ditiferent  points  of  view,  insisted  that  the  best  interests  of 
the  society  would  be  served  by  a  rule  rendering  a  president  in- 
eligible for  immediate  re-election.  Mr.  Forbes  took  up  the  sub- 
ject along  constitutional  lines  and  gave  notice  of  his  inten- 
tion to  pursue  the  subject  further  in  that  manner  at  later  meet- 
ings. Mr.  Eidlitz,  in  a  forcible  but  humorous  manner,  dwelt 
upon  the  large  amount  of  excellent  available  presidential  timber 
to  be  found  in  the  Society,  now  600  strong  and  growing  rapidly. 
and  showed  that  if  they  were  only  to  get  a  new  president  once 
every  two  years,  but  twenty-five  could  enjoy  the  honor  in  the 
next  fifty  years,  which  would  give  no  show  at  all  to  a  great 
many  men  in  tbe  membership  upon  whom  the  distinction  could 
be  worthily  conferred,  with  consequent  stimulation   of  interest 


ui  the  well. Ill-  oi  ihi  .S.icieiy  and  the  brmginK  to  bear  upon  its 
alTairi.  the  tboughlful  actixity  of  a  greater  number  <if  wcll- 
iraincd  mindn  from  difTrreni  branches  of  the  industry  Ihc.sc 
\iewH  anil  olhcrh  of  like  nature  were  heartily  applauded  l>y  the 
audience,  and  the  amendments  ax  presented  from  the  executive 
commitlec   urn-   ironrlly   tabled. 

New  "  IMa/a  "   hxchange  ot    the  New  York  1  eUphone 
Company. 

The  latest  addition  lo  the  cxchaiiKis  of  the  New  York  'leUphone 
Company  is  that  known  as  the  "Plaza,"  and  which  is  hen-  shown. 
It  is  a  fine  buildiiig  of  fire-proof  construction,  located  at  110-114 
I'.ast    h'ifty-eightli    Street,      The    I'la/a    district,   it    is    interesting   lo 
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notice,  is  made  up  of  portions  of  the  old  Thirty-eighth  and  the 
Seventy-ninth  Street  districts,  and  the  transfer  of  the  lines  to  the 
new    central    was    accomplished    with    the    utmost    smoothness    and 

a. — Ultimate    capacity    subscribers'    lines    9.600 

Ultimate  capacity  incoming  trunk   lines    720 

Ultimate   capacity   outgoing  trunk   lines    600 

b. — Present    equipment    subscribers'    lines    5.600 

Present   equipment  outgoing  trunk   lines    360 

Present    equipment    incoming  trunk   lines    4S0 

Subscribers'   lines   now   in    service    3.1 11 

Subscribers'    stations    now    in    service    4.893 

Outgoing  trunks    now   in    service    247 

Incoming    trunks    now    in    service     290 

c. — Number  of  operators  now  employed: 

Day     force     68 

Evening    force    21 

Night    force .  15 

celerity,  and  without  any  interruption  of  the  service.  The  latest 
type  of  central  energy  switchboard  has  been  installed.  The  statistics 
of  the  switchboard  are  given  in  the  above  table. 
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Party-Line  Telephone   Service  Before  the  Chicago 
Electrical  Association. 


.\n  (.■iiihu-.i.-islic  U-lcphuiic  meeting  of  llic  Cliicago  lilcclrical 
.Assuciaiic.n  was  lickl  on  .May  I.  A  large  numl)cr  of  men  in- 
teresied  in  lliat  branch  of  the  business,  both  from  a  commer- 
cial and  from  an  engineering  standpoint,  were  present,  and  tiie 
pre>icleni  of  the  Association  called  attention  to  the  fact  that  Chi- 
cago, geographically  speaking,  was  at  the  center  of  the  tele- 
phone business.  The  meeting  was  semi-social  in  character,  be- 
ing held  at  the  /Mbion  Cafe. 

-Mr.  H.  P.  Clausen,  Chief  Engineer  of  the  .\merican  Tele- 
phone Company,  was  the  principal  speaker  of  the  evening,  and 
discussed  the  "Development  of  Party  Line  Telephone  Service 
During  the  Last  Ten  Years,"  the  subject  receiving  considera- 
tion with  reference  to  the  earliest  attempts  at  operating  party- 
line  systems,  and  with  particular  reference  to  the  developments 
in  this  line  of  work  during  the  past  ten  or  twelve  years. 

Reference  was  made  to  the  original  series  arrangement — 
party-line  systems  in  which  all  telephones  were  connected  in 
series  upon  a  line-and  attention  was  drawn  to  the  evil  efl'ect>< 
observed  by  reason  of  telephone  currents  being  required  to  pass 
through  the  ringer  magnets  connected  into  the  circuit.  Sever;il 
plans  were  referred  to  in  which  the  matter  of  talking  through 
the  ringer  magnets  was  overcome  by  supplying  a  separate  call- 
ing wire,  one  being  used  for  talking  and  another  for  signaling 
purposes.  In  connection  with  this  system,  reference  was  made 
to  several  attempts  to  provide  lock-out  devices,  that  is  to  say, 
the  call-wire  circuit  was  provided  with  a  step  by  step  electrically- 
operated  mechanism  for  either  shunting  out  all  stations  but  the 
one  wanted,  or  cutting  in  only  such  stations  as  might  be  wanted, 
and  after  this  cutting  in  or  shunting  out  had  been  efifected  by 
sending  the  proper  number  of  impulses  of  current  over  the  call 
wire,  the  station  would  be  called  by  projecting  signaling  cur- 
rent nvLY  the  talking  wire. 

Reference  was  further  made  to  the  system  in  which  each  sta- 
tion is  i)ro\ided  with  a  low  reading  ammeter  arranged  with  con- 
tact iioints  at  the  different  scale  reading  points.  The  needle  of 
the  ammeter  fonnecl  one  side  of  the  signaling  circuit  and  the 
contact  i)oint  the  other,  this  permitting  of  placing  a  certain 
amount  of  current  upon  the  line,  and  through  the  ammeter 
needle  making  connection  with  the  contact  point,  establishing 
the  signaling  circuit. 

Further  reference  wa^  made  to  the  development  of  the  l)ri(lg- 
ing  system.  Plar.s  were  shown  for  iiermitting  the  use  of  signal- 
ing telephones  over  long  lines. 

The  plus  and  minus  system  also  received  considerable  at- 
tention, particularly  in  respect  to  showing  its  operating  princi- 
ples and  the  difllculties  encountered  in  attempting  to  apply  the 
phis  and  minus  system  in  the  i)resent  universally-adopted  com- 
mon battery  swtichboard  sj'^tem.  Attention  was  drawn  to  the 
impracticability  of  o|)eraling  the  bells  when  condensers  were 
connected  in  series  with  the  arrangement. 

Next,  attention  was  given  to  the  high  and  low  frequency  selec- 
tive signaling  system  invented  by  Mr.  ().  M.  Lcich,  and  placed 
upf)n  the  market  by  the  .\merican  Electric  Telephone  Conipany. 
of  Chicago. 

The  high  and  low  frequency  system  was  gone  into  thoroughly 
as  to  its  method  of  operation  and  the  apparatus  which  was  pro- 
vided was  used  for  demonstrating  the  different  points  made  l)y 
the  speaker,  \ctnal  experiments  made  demonstrated  the  great 
working  margin  of  the  system,  it  being  possible  to  project  a  cur- 
rent over  the  line  to  which  several  telephones  were  connected 
without  affecting  either  the  low  or  high  frequency  station  equip- 
ment. That  is  to  say,  the  low  frequency  station  e(|uipment  was 
adjusted  to  operate  on  a  20-cycle  current,  while  the  high  fre- 
quency operated  on  60  cycles,  and  upon  projecting  a  40-cycle 
current  neither  bell  would  respond,  but  upon  reducing  the  fre- 
quency to  about  30  cycles,  the  low  frei|nency  hell  responded,  and 
upon  increasing  the  frequency  to  approximately  50  cycles,  the 
high  frequency  station  would  respond.  .\t  the  same  time, 
while  projecting  the  40-cycle  current  it  was  possible  to  produce 
a  signal  on  the  low  frequency  equipment  by  reducing  the  im- 
pedence  i^t  the  coil  connected  in  series  with  this  equipment, 
and    the    higli    frequency    e(iuii)mcnt    would    be    operated    1>\-    in- 


creasing the  imijedeuce  of  a  coil  connected  in  parallel  with  the 
ringing  equipment. 

The  discussion  following  the  talk  was  interesting,  as  it  brought 
out  a  number  of  valuable  suggestions:  Mr.  W.  E.  Gradolph 
drew  attention  to  the  difficulties  he  encountered  in  maintain- 
nig  the  plus  and  minus  system  in  working  condition  in  actual 
practice,  while  Mr.  M.  W.  Zabel  discussed  the  developments  of 
the  high  and  low  frequency  equipment.  Mr.  C.  Roth  made  a 
brief  reference  to  the  construction  of  the  high  and  low  fre- 
quency selective  signaling  machinery,  Mr.  Roth's  company 
having  supplied  the  verj'  complete  machine  used  by  the  speaker 
for  demonstration  purpcjses.  Mr.  Carl  Kinsley,  of  the  Univer- 
sity of  Chicago,  described  the  ajiplication  of  resonance  effects, 
and  called  attention  to  the  fact  that  in  the  case  of  long  lines,  a 
eliange  in  current  caused  by  a  change  in  frequency  is  not  rapid 
enough  to  make  it  possible  to  operate  more  than  two  selective 
ringing  devises  on  the  same  line.  This  system  can  be  used  prac- 
tically only  in  the  case  of  very  long  and  e.xpensive  lines,  as 
the  expense  at  each  station  is  so  largely  increased. 

\lr.  Christ,  of  the  Stromberg-Carlson  Company,  and  .Mr. 
.\mes,  of  the  Kellogg  Switchboard  and  Supply  Company,  were 
called  upon  to  give  the  Association  some  information  in  respect 
to  selective  signaling  systems,  which  are  being  prepared  by 
their  respective  companies,  but  begged  to  be  excused,  stating 
that  patent  papers  being  prepared  by  the  cmnpanies  were  not  in 
-iich  crmdilion  as  to  ])ermil  publishing  anything  at  this  time. 


Financing  the   Yerkes  London    Underground. 


.\t  the  close  of  last  week  the  banking  firm  of  Speyer  &  Co.  an- 
nounced that  they  had  formed  a  syndicate  to  float  here  half  of  the 
1,30,000,000  loan  required  to  build  the  Yerkes-Speyer  London  rapid 
transit  tube.  This  loan  will  be  in  the  shape  of  ten-year  5  per  cent, 
gold  notes  issued  by  the  Underground  Electric  Railways  Conipany, 
of  London,  Limited.  The  Old  Colony  Trust  Company,  of  Boston, 
is  also  in  the  syndicate.  The  London  end  of  the  deal  will  be  man- 
aged by  Speyer  Brothers  &  Co. 

The  capital  will  be  £5,000,000  ($25,000,000),  of  which  50  per  cent, 
has  been  paid  in,  the  remaining  50  per  cent,  being  subject  to  call. 
The  articles  of  association  provide  that  for  a  period  of  ten  years 
the  majority  of  the  Board  of  Directors  shall  be  named  by  Speyer 
Brothers,  of  London ;  Speyer  &  Co.,  of  New  York,  and  the  Old 
Colony  Trust  Company,  of  Boston.  The  first  board  of  directors  will 
consists  of  the  following :  James  Speyer,  T.  J.  Coolidge,  Jr.,  James 
A.  Blair,  James  H.  Hyde,  L.  E.  Loree,  Robert  H.  McCurdy,  Charles 
.\.  Spofford,  the  Right  Hon.  Lord  Farrer,  Major  Ernest  St.  Clair 
Pemberton,  Walter  Abbott,  Frank  Dawes,  Charles  J.  C.  Scott,  Edgar 
Speyer,  Henry  Tcixeira  de  Mattos,  Charles  T.  ^'erkes  will  be  chair- 
man of  the  board. 

The  policy  of  the  company  probably  will  be  to  control  different 
companies  through  traffic  agreements  and  ownership  of  securities,  or 
both,  the  bulk  of  the  actual  capital  to  defray  the  cost  of  construc- 
tion of  each  of  the  roads  being  obtained  through  the  sale  of  guar- 
anteed securities  of  the  subsidiary  companies,  the  interest  or  divi- 
dends being  guaranteed  by  the  parent  company. 

The  capital  of  the  parent  company  is  necessary  to  finance  the  sub- 
sidiary companies  until  their  respective  securities  have  been  marketed, 
and  to  give  the  proper  stability  to  the  parent  company  in  order  to 
make  it  a  satisfactory  guarantor  company.  The  surplus  earnings, 
over  and  above  the  guaranteed  interest  and  dividends,  on  the  sub- 
company  securities  will  constitute  the  chief  source  of  income  of  the 
parent  company.  .Another  source  of  income  will  be  in  the  ownership 
of  ordinary  shares  obtained  through  the  profit  of  construction -of 
sub-companies. 

The  new  conipany  now  controls  the  Metropolitan  District  Railway, 
which  is  a  shallow  subway  and  surface  road,  owning  its  right  of 
way  in  fee.  In  addition  the  new  company  is  buikHng  three  deep  level 
tube  roads,  namely  the  Baker  Street  and  Waterloo,  Great  Northern, 
Piccadilly  and  Broinptou,  and  the  Charing  Cross,  Euston  &  Hanip- 
stead.  It  also  controls  the  United  Tramways  Company,  with  many 
miles  of  surface  roads  running  in  a  general  westerly  direction  from 
around  Shepherd's  Rush  and  Hammersmith. 

Of  the  Metropolitan  District  Railway  over  one-half  of  the  ordinary 
stock  will  be,  on  the  completion  of  the  work  under  way,  owned  by 
the  |)arenl   eonipanv.  and  the  voting  power  of  a  large  amount  of  the 
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pnUniui-  sioik  li;is  lu-cii  •.iiiind  iimln  a  kii.>I'"h1»i'  The  guaraiUic 
l»«Kiiis  at  I  |>ir  iTiil  per  aDiuiin  ilic  lir»t  year  on  the  ilcpoMlcil  nIocU. 
and  runs  up  lo  a  limit  i>(  y  j  per  cent,  aftrr  some  mx  years.  Surplus 
canmiKs  alH>\«-  the  (juarauteeil  amount  k"  '"  •''•^  parent  company. 
This  railway  is  now  lieuiK  cleitrically  ei|uippr«l  It  is  expected  that 
this  work  can  be  llnisheil  hefore  the  end  ol   ham. 

Ill  this  comuction,  it  is  iiiteresliuK  to  note  tiial  the  electrification 
of  the  London  transit  sy>tems,  which  promises  to  absorb  a  great 
ipiantity  of  money,  had  a  very  important  condition  imposed  last  week 
by  the  I'arlinineiUary  commitiee  which  is  empowered  tn  grant  the 
franchise.  This  committee  has  rejected  the  application  for  a  fran- 
chise of  the  Northeast  London  Railway,  which  proposed  to  serve 
j.ix)0.iXK>  people  and  was  supported  by  the  trunk  lines  which  traverse 
that  district.  The  rejection  was  because  the  backers  of  the  company 
had  not  the  financial  strength  to  guarantee  to  the  committee  that 
they  would  carry  the  scheme  through,  commencing  the  building  of 
the  road  at  once  and  continuing  the  wurk  uninterruptedly  until  its 
completion.  The  committee  added  that  in  all  future  I»ndon  traction 
schemes  it  must  have  evidence  of  full  financial  guarantee  before  engi- 
neering ami  local  i|uestions  will  be  considered. 

A  cable  dispatch  from  London  of  May  4  says:  The  Yerkes-Speyer 
scheme  for  the  consolidation  of  all  the  underground  tube  railways 
of  Loudon  is  meeting  with  considerable  opposition.  The  news- 
papers protest  against  such  "Americanism"  and  monopoly,  and  urge 
Parliament  not  to  submit  thereto.  The  Parliamentary  committee 
of  the  London  County  Council  will  submit  its  report  to  the  council 
to-morrow.  This  report  will  insist  upon  a  further  invcstigaliun  of 
the  consolidatioii  scheme,  which,  the  committee  contends,  will  raise 
fares   and   otherwise   operate   to    the   disadvantage   of   the   traveling 

public. 

• 

New  Telephone  Patents. 

Probably  few  telephone  nun  have  coiisulerecl  the  difficuUies  ot 
maintaining  telephones  of  the  ordinary  design  in  a  state  of  high  effi- 
ciency, where  continually  subjected  to  a  corrosive  atmosphere.  The 
salt  air  and  spray  found  on  shipboard  forms  such  a  corrosive  atmos- 
phere, and  one  which  will  soon  rust  ordinary  instruments  into  a 
state  of  comparative  uselessness.  Mr.  V.  A.  Wood,  of  Newport 
News,  Va.,  has  endeavored  to  overcome  this  difficulty  by  a  special 
design  of  instrument  which  he  has  described  in  two  patents  of  the 
issue  of  April  28.  Mr.  Wood's  apparatus  seems  to  be  fully  and 
carefully  worked  out  and  to  provide  not  only  against  corrosion,  but 
also,  through  the  provision  of  a  double  ear  tube,  to  render  of  little 
effect  extraneous  noises  liable  to  disturb  the  listener. 

This  apparatus  has  been  worked  out  in  two  forms.  These  are 
alike  in  principle  and  one  of  them  is  shown  in  section  in  Fig.  i.  .\s 
will  be  readily  observed,  both  the  transmitter  and  receiver  are  con- 
tained wholly  within  a  protecting  case.  This  case  is  cylindrical  in 
form  and  has  an  opening  in  one  side,  which  has  the  shape  of  the 
outer  portion  of  a  transmitter  mouthpiece.  A  tubular  shaft  extends 
through  the  center  of  the  cylinder  to  which  not  only  the  double  ear 
tubes  are  attached,  but  also  both  receiver  and  transmitter.  In  the 
normal  or  disused  position,  the  ear  tubes  extend  downward  from 
the  shaft,  and  being  of  semi-flexible  construction,  are  made  to  clamp 
the  supporting  frame  in  a  manner  to  be  completely  closed  by  it. 
This  closing  of  the  tubes  is  rendered  very  positive,  as  the  rims  of 
the  ear  pieces  consist  of  rings  of  soft  rubber. 

With  the  instrument  in  this  condition,  the  mouthpiece  opening  is 
also  closed,  this  not  only  by  a  manually  operated  lid.  but  also  by  a 
plate  of  metal  shaped  to  conform  to  the  enclosing  cylinder  and  held 
over  the  opening  by  the  position  of  the  hollow  shaft  to  which  it  is 
secured.  It  will  also  be  noted  that  the  receiver  and  transmitter 
revolve  with  the  hollow  shaft,  being  integrally  connected  with  it. 

Now,  when  it  is  desired  to  use  the  instrument,  the  ear  tubes  are 
swung  into  a  position  somewhat  higher  than  the  horizontal,  which 
motion  carries  the  sliding  spring  contact  pins,  shown  in  the  casting 
beneath  the  receivers,  into  the  position  indicated  by  the  dotted  lines, 
where  they  not  only  perform  the  usual  contact  functions  of  the 
hook  switch  of  ordinary  practice,  but  in  addition  drop  into  depres- 
sions indicating  thereby  that  contact  has  been  accomplished.  At 
this  time  the  transmitter  has  also  been  revolved  into  the  position 
indicated  by  the  dotted  lines,  its  mouthpiece  registering  with  that 
of  the  casing.  As  the  ear  tubes  are  semi-flexible,  it  is  easy  to 
adjust  them  upon  the  head  to  cover  both  ears  and.  as  before  men- 
tioned, exclude  extraneous  sounds.     A   further  feature   of  the  ap- 


paratus H  the  proporlionniK  of  the  parts  such  that  as  soon  as  the 
ear  lubes  iiie  released,  they  will  return  to  the  normal  position  by 
their  own  weiKlil  This  not  only  seals  the  instrument  atitomati 
cally,  but  revolves  the  sliding  contacts  away  from  their  contact 
jtlatcs  and  opens  the  lehplmne  circuits. 

.\  third  telephone  patent  of  the  April  28  issue  describes  a  trans 
nutter  which  is  designed  to  have  cxtr.iordinary  sensitiveness,  ainl 
III  which  novel  means  are  employed  to  prevent  packing  of  the  carbon 
uraiiiilar  filling     This  transmitter  is  shown  in  section  in  I-'ig.  j.    The 


I-IG.    I. —  WOOD  TEI.EI'HO.VE. 

diaphragm  is  of  carbon  and  is  supported  upon  a  pad  consisting  of 
superimposed  perforated  discs  of  flannel.  These  form  the  button 
casing,  at  the  rear  of  which  a  back  electrode  is  mounted  shaped  as 
indicated  in  the  figure,  and  carrying  at  the  flared  end  of  the  cone 
a  cross-bar.  This  cross-bar  is  normally  in  a  horizontal  plane,  and 
its  rear  edge  is  cut  away  at  the  middle.  Now,  when  the  diaphragm 
is  under  vibration,  its  inward  motion  tends  to  force  granules  up 
toward  the  apex  of  the  cone  and  over  the  cross-bar,  while  at  the 
outward   motion   of  the   diaphragm   the  increasing  space   is   largely 


FIG.  2. — SKNKBtlL  TR.\NS.M  ITTER. 

tilled  with  granules  from  above.  This  results  in  a  circulation  of 
the  granules.  It  cannot  be  stated  just  how  effective  such  a  circu- 
lating device  will  be  in  practice.  The  long-distance  transmitter  of 
the  Bell  Company,  which  had  a  device  of  very  similar  principle, 
has  long  since  been  superseded  by  a  transmitter  without  any  ob- 
structions in  the  carbon  chamber.  The  present  transmitter  is  the 
invention  of  F.  W.  Senkbeil.  of  Germanv. 
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Statistics  of   American  Street   Railways. 


We  present  herewith  the  statistics  of  the  street  railways  of 
the  United  States,  in  a  preliminary  report  given  to  the  press  on 
May  4  by  Mr.  W.  M.  Steuart,  chief  statistician  of  the  Divi- 
sion of  Manufactures,  U.  S.  Census  office,  to  Director  W.  M. 
Merriam.  The  figures  are  for  the  year  ending  June  30,  1902, 
and  are  the  first  results  of  the  inquiry  which  has  been  conducted 
under  Mr.  Steuart,  with  Mr.  T.  C.  Martin  and  Prof.  E.  Dana 
Durand,  as  experts  and  special  agents  in  charge  of  the  work. 
The  report,  when  finished,  will  be  a  most  elaborate  and  careful 
compilation,  with  running  comment  of  the  figures  of  the  street 
railway  industry.  It  may  be  noted  that  the  mileage  does  not 
include  a  considerable  quantity  that  was  under  construction 
during  the  year  covered  by  the  report.  The  agents  were  in- 
structed to  secure  reports  from  railway  plants  that  were  in  pro- 
cess of  construction,  but  a  number  of  plants  had  only  just  com- 
menced work.  Others  had  constructed  one  or  two  miles  of 
track.  In  cases  where  the  work  had  only  started,  of  course,  no 
return  could  be  obtained.  Hence  the  schedules  as  to  track  un- 
der construction  or  cniiteniplated  are  not  summarized. 

Strc't   .inil    Electric   Railways. 

Xumber    of    companies    967 

Length   of  line    (first  main   track)    miles 16,647.8.? 

Length  of  single   track,   miles    *22,589.47 

Total    number    of    cars    67,199 

Passenger     60,200 

All    other     6,909 

Steam  engines: 

Xumber     .',337 

Total   horse    power    i.-''M.i33 

Dynamos  for  generating  power: 

Xumber     3.257 

Horse   power    1,200,138 

Xumber  of  fare  passengers  carried 4,813,466,001 

Xumber  of  transfer   jiassengers   carried    1,062,403,392 

Total    mileage     1,097,806,884 

.\ccidents: 

Persons    killed    1,216 

Persons    injured    47,428 

*  Includes  12.48  miles  of  duplicated  track  and  4.20  miles  lying  outside  of  the 

United   States,  but  does  not  include  track  under  construction  and  not  operateil. 

Condensed    Income    Account,    Operating    Companies. 

Earnings    from   operation    $241,584,697 

Operating    expenses     139,012,004 

Xet    earnings    102,572,693 

Income  from  other  sources   2,907,156 

Gross  income  less  operating  expenses    105,479,849 

Deductions   from    income,    taxes,    interest,    rental,    mis 74,524,616 

Xet    income    30.955. 233 

Dividends     • 15,908,216 

Surplus     15,047,017 

Percentage  of  operating  expenses  to  earnings 57-54 

Balance   Sheet,   All   Companies. 
Assets : 

Total     $2,428,317,117 

Cost   of  construction    and   equipment    2,088,965,677 

Other    permanent    investments    1 28,458,625 

Cash    on    hand    27,342,313 

Bills    receivable     22,247,704 

.Supplies     ._ 10,340,448 

Sundries     150,964,350 

Liabilities: 

Total      $2,428,317,1 17 

Capital     stock     1,216,277,989 

Funded   debt    929,328,656 

Bills  and   accounts   payable    94,858,371 

Interest    due     13,748,010 

Dividends    due     2,342,827 

Sundries     130,589,472 

Profit    and    loss    41,171,792 

Average   Number  of   Employees  and   Salaries  and  Wages. 

Salaried   officials    2,749 

Salaries     $4,625,015 

Clerks     4,301 

Salaries     $2,575,93'' 

-Ml    other    employees     131,133 

\Vages      $77,437.3-4 

The  final  report  will  contain  an  analysis  of  the  above  totals 
and  present  detailed  statistics  for  other  phases  of  the  industry. 
While  the  statistics  reported  at  the  census  of  1890  are  not  com- 
parable in  all  respects  with  those  for  1902,  the  totals  indicate 
that,  during  the  twelve  years,  the  length  of  line  has  increased 
from   ,T."8.^.4r   miles   to   16,647.83   miles,   or    187.8-;   jjer   cent.;   liie 


length  of  single  track  miles  from  8,123.02  to  22,589.47,  or  178.09 
per  cent;  the  number  of  passenger  cars  from  32,505  to  60,290,  or 
85.48  per  cent.;  the  number  of  fare  passengers  carried  from 
2,023,010,202  to  4,813,466,001,  or  137.94  per  cent.  The  miles  of 
single  track  operated  by  electric  power  increased  from  1,261.97 
to  21,920.07,  or  1,636.97  per  cent.;  the  miles  operated  by  animal 
power  decreased  from  5,661.44  to  259.10,  or  95.42  per  cent.;  the 
miles  operated  by  cable  from  488,51  M  240.69,  or  50.71  per  cent.; 
and  the  miles  operated  by  steam  f.om  711.30  to  169.61,  or  76.15 
per  cent. 

The  statistics  for  equipment,  exclusive  of  length  of  track  and 
number  of  cars,  do  not  include  two  companies  with  41.00  miles 
of  single  track,  who  failed  to  make  reports  of  any  character. 
The  financial  statistics  do  not  include  nineteen  companies  with 
7.?979  miles  of  single  track,  who  failed  to  answer  the  inquiries 
concerning  fmancial  operations. 


Stealing  Electricity  in  Mexico  City. 

A  Mexico  City  hotelkceper  has  just  been  convicted  by  a  local  judge 
for  stealing  from  the  electric  light  company  the  current  with  which 
his  hostelry  was  lighted.  He  was  condemned  to  a  year's  imprison- 
ment and  a  fine  of  $33.70,  and  as  an  additional  penalty  was  "dis- 
qualified for  all  kinds  of  public  honors  and  employments."  The 
landlord  who  attempted  to  evade  the  electric  company's  charges 
wired  his  house  and  made  a  connection  with  the  company's  cables, 
with  the  intention,  as  he  pleaded,  of  calling  at  the  office  of  the 
coinpany  and  explaining  the  matter  at  a  later  day.  He  also  declared 
that  he  had  used  the  current  for  "only  a  month."  The  company  had 
its  suspicions  aroused,  and  applied  to  the  court  for  authority  to 
make  an  examination  of  the  hotel  lighting  system,  which  was  granted, 
with  the  result  of  revealing  the  fraud.  The  legal  point  of  interest 
involved  in  the  case  hinged  upon  the  definition  of  the  word  "robbery," 
which  the  district  code  thus  elucidates :  "He  commits  robbery  who 
possesses  himself  of  a  moveable  thing  belonging  to  another,  without 
right  and  without  the  consent  uf  the  person  entitled  by  law  to  dispose 
of  it."    The  judge's  ruling  was  as  follows: 

"By  things  or  properties  (for  in  legal  phraseology  these  two  words 
are  synonymous)  are  understood  all  the  objects  that  constitute  the 
patrimony  of  man;  and  if  it  is  plain  that  electricity,  whether  it  be 
called  a  fluid,  a  current,  an  energy  or  any  other  name,  at  present 
forms  a  part  of  human  wealth ;  that,  thanks  to  the  prodigious 
progress  of  the  times  and  to  his  own  activity,  man  has  succeeded  ir» 
harnessing  it  and  using  it  as  a  commercial  article ;  it  is  unques- 
tionable that  the  electric  current  forms  part  of  men's  commerce, 
and  is,  therefore,  capable  of  being  appropriated;  and  as  it  is  also 
unquestionable  that  this  fluid  can  be  transmitted  and  transported 
from  one  place  to  another ;  whatever  the  means  employed  to  that 
end,  it  must  also  be  regarded  as  a  moveable  thing ;  and,  therefore, 
there  will  assuredly  be  no  difficulty  in  allowing  that  the  clandestine 
tapping  of  the  fiuid  constitutes  the  crime  of  robbery  as  it  fits  exactly 
the  terms  of  the  legal  text  which  comprises  and  defines  it." 

In  view  of  the  summary  punishment  I'nflicted  in  this,  the  first  case 
of  the  kind  which  has  come  before  the  courts  of  Mexico,  it  is  be- 
lieved that  the  "thing"  dealt  in  by  the  electric  light  companies,  the 
illuminating  current,  to  wit,  will  hereafter  be  carefully  avoided  by 
individuals  who  desire  to  economize  at  the  expense  of  others. 


Electrifying  the  Swiss  Railways. 

The  railway  system  of  Switzerland  is  likely  to  undergo  a  mighty 
transformation.  At  a  convention  of  representatives  of  Swiss  rail- 
way lines  and  the  prominent  technical  experts  of  the  state,  lately  held 
at  Berne,  the  introduction  of  electric  traction  formed  the  object  of 
deliberation.  .-\  special  conmiittee  was  appointed  to  investigate  the 
subject  in  all  its  details  and  to  report  thereon  next  year  and  make 
proposals  for  adopting  the  most  practical  mode  of  applying  electricity 
as  the  motive  power  for  Swiss  railroads.  Ample  funds  have  been 
supplied  to  the  committee  to  enable  them  to  make  ample  tests  and  to 
carry  out  the  purposes  for  which  it  has  been  created.  The  director- 
general  of  the  Swiss  railroads  (which  belong  to  the  State)  was  ap- 
pointed chairman,  and  the  manager  of  a  prominent  Swiss  electrical 
company,  vice-chairman  of  said  special  committee.  Switzerland  has 
no  coal,  but  is  rich  in  water  power.  This  transformation  would  save 
the  little  republic  many  millions  of  money  which  it  now  pays  every 
year  to  Germany  for  coal  imported  from  there. 
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Programna-  of  Papers  for  the  N.  1*.  I..  A.  ( 'oii\  tiitmi  . 

An  CNCcllcnt  li>l  ui  |ia|ii-iA  and  lci|iii>  li.ct  lu-oii  |iiv|i.M(i|  lui  llic 
nirrtiiiK  at  L'hii'iiK'^  ''■i''  niontli  o(  llii-  Nnimnal  I-!li'clrii-  I.ikIu  Ahsh- 
i'latiun,  inul  tlicrr  ix  every  i-viUciiCf  tliiit  an  tniusually  \ufnv  attend' 
Jincf  will  reward  the  ortieers  and  autluMs.  Tlic  pruKrainnie  tj( 
]ta|)ers  i>  i{\  f<dl(>\v> : 

"l'"uel  l.i»>es  in  l-'nrnaces  and  H(ider>,  and  I  low  in  Lessen  Then)," 
iMr.  A.  ISenient  :  "Salt  as  a  Ity- Product,"  Mr.  Alex  Dow;  "Advant- 
jines  Derixid  from  tlie  Use  of  One  System  ol  feneration  and  I'rans 
jnission  HI  Dne  Locality."  Mr.  C.  L.  l-idKar ;  "Tacifni  Kelaiion'^  wiili 
Customers,"  Mr  J.  W.  l-'er^nMin;  "Uelalive  Advantages  of  Llec- 
irical  and  Mecliaincal  Methods  at  X'arialiU-  Speeds  for  General 
Power  Service,"  Mr.  William  t'ooper  ;  "l'"irst  .\id  .\ppliances,"  Mr. 
J,  I),  Mctiowan;  "Standard  Ratios  for  Transformers,"  Mr.  John 
i>.  I'eck ;  'Steam  'riirliines,"  Prof.  William  Lispeiiard  Kulil);  "The 
.\pplication  of  Four-.\mpere  Series  .Arc  Lamps  for  Street  LightiiiK." 
Mr.  J.  Henry  llalllierg;  "Some  [•'midameiilaU  of  Photometry," 
Prof.  11.  K.  ClitTord  ;  "hlsliihition  and  Description  of  ilie  Matthews 
Integrating  Photometer,"  Prof.  Charles  i'.  Matthews;  "Attitude  of 
luiiployer  towards  Henevolent  Insurance  and  I'.ducational  Associa- 
.«ions  among  Kmployees,"  Mr.  .\rtliiir  Williams;  "District  Heating." 
Mr.  John  W.  (Jlidden:  "The  \oimg  Liigineer  and  the  ICIeciric 
Lighting  Plant."  Mr.  Charles  V.  Scott;  Prof.  Klihu  Thomson. 

The  Committee  reports  to  he  presented  are  as  follows:  i.  Keiiort 
»>f  Mditor  of  Progress.  Mr.  T.  C.  Martin.  _>.  Decorative  and  Sign 
Lighting.  Mr.  .\rtluir  Williams.  ,?.  Liwinnnntiii  lUr  Ciininl.  .\lr. 
L.  G.  Van  Xess.  4.  Theft  of  Current,  .\li  U.  1..  l-.lhott.  3.  OIVkc 
Methods  and  Accounting.  Mr.  W.  M.  .\nthony.  6.  Photometric 
Committee,  Mr.  H.  L.  Doherty.  7.  Committee  on  Analysis  of  Flue 
<;ascs,  Mr.  H.  L.  Doherty.  The  editor  of  Question  lio.\,  Mr.  11.  T. 
Hartnian.  who  will  present  a  large  amount  of  valuahle  material  for 
consideration. 


CURRHNT  NEWS  AND  NOTES. 

]-OR'i  y  SLCOXOS  is  the  lime  in  which  the  Cuiinncrcial  I'acitic 
Cable  Company  proposes  to  put  a  message  around  the  world  on  Jul\  4. 


iPACIlUC  niRELESS  TELEGRAI'Iiy.— The  Pacific  Cable 
Board  is  reported  to  be  conducting  negotiations  for  a  series  of  wire- 
less telegraph  experiments  between  here  and  the  Fanning  Island 
cable  station.  Fanning  Island  is  a  station  on  the  British  Pacific  cable 
from  X'ancouver  to  Australia. 


TR.ICTIOX  MUNJCJPAL  OU'XERSHIP.—Tlv  Mueller  trac- 
tion bill,  authorizing  municipal  ownership  of  railways,  has  passed 
ihe  Illinois  House  of  Representatives.  This  bill  has  been  fought  by 
4he  great  traction  interests  of  Chicago  because  it  would  confer 
.authority  on  the  city  to  take  over  \arious  street  railways  when  their 
:lranchises  cNpire. 

.LV  ELECTRIC  SPRINKLER— A  cable  dispatch  from  Paris  of 
Alay  2  says:  A  leading  engineer  of  Paris  has  invented  an  electric 
sprinkler  which  will  water  ten  miles  of  streets  an  hour.  It  will  be 
an  automobile  and  will  be  able  to  water  the  Champs  Elysees  and  the 
Avenue  due  Bois  de  Boulogne  in  fifteen  minutes.  The  machine  only 
<osts  $3,000.  If  it  proves  successful  the  city  will  ordere  a  large 
aumibcr. 

IX  AID  OF  ELECTRICITY—A  cable  dispatch  from  Paris  of 
May  2  says:  The  Institute  of  France  has  decided  to  divide  the 
Lebrousse  prize  of  $16,000  into  four  parts,  one  part  to  go  toward 
the  maintenance  of  the  Journal  des  Savants,  the  second  to  the  pub- 
lishing of  the  memoirs  of  Richelieu  and  his  agents,  the  third  to  the 
publishing  of  the  works  of  Leibnitz,  and  the  fourth  to  experimenting 
in  electricity. 

WESTERX  rXIOX  AXD  PEXXSVLIAXIA  RAILROAD  — 
The  Western  L'nion  Telegraph  Company  has  filed  a  suit  in  the  United 
States  Court  at  Baltimore  asking  that  the  Philadelphia  &  Washing- 
ton Railroad  Company,  a  branch  of  the  Pennsylvania  Railroad,  be 
•enjoined  from  destroying  the  telegraph  coinpany's  lines.  The  rail- 
road company  requested  the  Western  Union  to  remove  its  wires  and 
poles  from  the  line  of  the  road  by  May  15.  This  the  latter  refuses 
to  do.  and  has  asked  for  an  injunction  to  prevent  any  forcible  action 
on  the  part  of  the  railroad  company. 


/.\  .S  1 1 1  I  II:  .  I.\  .\  I  Al.  Ml.l:  I  IX(,.  -The  annual  niectinK  of  the 
.Nmencan  hisliltile  of  1-lleciricul  1-JiKineerit  will  lie  hrhl  on  May  It;, 
when  the  followiiiK  in  the  proKrnnime  :  1.  .Xniinal  Reports  of  (Jrticer» 
anil  C'onmnllees.  j.  Introduclion,  Pirsident  .Scott.  .V  "'I'he  l-'x'- 
perinuiilal  Haiis  for  the  Theory  of  the  Regulalion  of  Alternators  " 
by  II.  .\  Hehrend,  member,  chief  engnieer  Mullock  I'.lectric  NLinii 
fiKlurniK  CompaiiN.  4.  "The  llejiand  .Minor,"  by  C.  ,\.  Adams,  Ji. 
associate,  assistant  profi-ssnr  of  electrical  enKineering  at  Harvard 
L'niversity.  Some  very  iinportani  ,-iniiiinnceineiils  are  also  expected 
The  meeting  will  be  preceded  by  the  iisiial  iiilniiiial  diniur  at  .Moii 
i|iiin's. 


./  I.lliltli;  C7; AT/: A'A' /.//,. -The  twelfth  of  .May,  n/M,  Ikiiik  the 
ci'Dtennial  of  Justus  Liebig's  birthday,  a  committee  has  arranged 
.'I  celebration  in  memory  of  the  illnslrimis  investigator  on  that  day. 
to  which  the  members  of  the  .American  Chemical  Society,  the  .Society 
of  Chemic.il  Industry,  the  .American  Fleclrocheinical  Society,  and 
the  Chemists'  Club,  are  cordially  invited.  Prof.  Ira  Renisen,  presi- 
dent of  Johns-Hopkins  University,  and  I'rof.  William  H.  Brewer,  of 
N'ale  University,  will  <leliver  orations.  Dr.  C.  Duisberg,  vice-presi- 
dent of  the  i)arenl  society,  V'ercin  Dcutscher  Chciniker,  and  Prof. 
Cli;trles  F".  Chandler,  of  Columbia  University,  will  also  address  the 
iiueting.  The  exercises  will  begin  promptly  at  S :  .30  P.  .VI.  in  the 
.issembly  h.ill  of  the  Chemists'  Club,  loS  West  h'ifty-fifth  Street, 
Xew   Vi'.rk 


STUDENTS'  TIIESJ'S. -The  board  of  directors  <,f  the  American 
Institute  of  Electrical  Engineers  has  requested  that  the  head  of  the 
electrical  engineering  deiiartnient  in  each  of  the  universities  and 
technical  schools  in  which  local  Institute  meetings  have  been  held 
(luring  each  year,  be  requested  to  select  from  the  theses  of  each 
year's  graduating  class,  the  one  which  in  his  judgment  is  of  superior 
merit  and  is  a  valuable  contribution  to  electrical  engineering  work. 
.Such  theses  will  be  submitted  to  an  Institute  Committee  on  Theses, 
which  will  select  those  of  superior  excellence,  and  designate  to  the 
board  of  directors  which  in  its  judgment  are  worthy  to  be  printed 
m  full  or  in  abstract  in  the  Transactions  of  the  Institute.  The  theses 
111  he  jiresented  to  the  Institute  should  reach  the  secretary  not  later 
than  July  I5ih  of  each  year. 


SCIEXCE  AXD  RELIGIOX— Lord  Kelvin,  in  moving  a  vote  of 
thanks  to  Prof.  Henslow  before  the  University  College  Christian 
Association  in  London  last  week,  according  to  a  dispatch  printed  in 
a  New  York  newspaper,  demurred  to  the  professor's  assertion  that, 
with  regard  to  the  origin  of  life,  science  neither  aflirmed  nor  denied 
the  creative  power.  On  the  contrary,  he  said,  science  positively  af- 
firmed the  creative  power.  Science  made  every  one  feel  that  he  was 
a  miracle  in  himself.  Modern  biologists  were  once  more  coming  to 
the  firm  acceptance  of  a  vital  principle.  They  had  lieen  absolutely 
forced  by  science  to  admit  and  believe  in  a  directive  power.  "Was 
there,"  he  asked,  "anything  so  absurd  as  to  believe  that  a  number  of 
atoms  falling  together  of  their  own  accord  could  make  a  crystal  sprig 
of  moss,  the  microbe  of  a  living  animal?  Nobody  could  think  that 
anything  like  that  even  in  millions  and  millions  of  years  could, 
unaided,  give  us  a  beautiful  world  like  ours.  Let  nobody  be  afraid 
of  true  freedom  of  thought.  Let  us  be  free  in  thought  and  criticism, 
but  with  freedom  we  are  bound  to  come  to  the  conclusion  that  science 
is  not  antagonistic,  but  is  a  help,  to  religion." 


.  WATER  SUPPLY  OP  M I  LA. \.— The  water  supply  of  Milan. 
Italy,  like  that  of  many  American  cities,  is  now  being  assisted  by 
electric  motors.  In  i8g6  it  was  again  found  necessary  to  increase  the 
production,  and  the  pumps,  which  were  then  operating  in  Via  Parini 
for  supplying  the  fountain  service  in  the  public  gardens,  were  con- 
nected with  street  mains  for  the  supply  of  the  houses  in  the  vicinity. 
In  1901.  being  found  unserviceable  from  long  use,  the  pumps  were 
replaced  by  a  centrifugal  of  the  Sulzer  type,  driven  by  an  electric 
motor.  A  new  well,  also,  was  sunk  to  a  depth  of  197  ft.  It  produces 
17  gallons  of  water  per  second,  and  is  provided  with  a  sand  filter. 
The  numerous  deinands  for  both  public  and  private  service  caused 
a  new  plant  to  be  decided  on,  and  in  1899  it  was  finished.  It  con- 
sists of  two  pairs  of  double-action  pumps  of  the  Riedler  type,  each 
group  being  driven  by  a  75-hp  electric  motor,  and  produces  55  gal- 
lons of  water  per  second.  In  1900  four  other  Sulzer  pumps,  with 
electric  motors,  were  placed  at  the  Rondo  di  Loreto.  on  the  outskirts 
of  the  city.  This  plant  also  furnishes  55  gallons  per  second  from 
its  eight  wells. 
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NEW  yORK-BOSl'OX  INCJl. I. liW— The  CouiK-clinil  House'  of 
Representatives  has  passed  an  important  resolution  incorporating 
the  WaUingford  Tramway  Company.  The  charter  provides  for  the 
building  of  the  final  link  of  a  continuous  trolley  line  between  New 
York  and  Boston.  The  company  is  authorized  to  build  from  the 
terminus  of  the  Meriden  Electric  Company's  lines  in  WaUingford 
South,  through  North  Haven  to  Montowese,  where  connections 
are  made  with  the  Fair  Haven  &  VVestville  Railroad  Company's 
system.  The  company  is  capitalized  at  $500,000.  The  charter  carries 
power  to  make  traflfic  agreements  with  connecting  railroads,  and  it 
also  gives  almost  unlimited  authority  of  merger  with  gas,  electric 
light,  railway  or  power  companies.  The  incorporators  are  Walter 
J.  Leavenworth,  Frank  A.  Wallace,  George  E.  Dickerman,  Charles 
B.  Yale  and  Ralph  T.  Ives,  all  of  WaUingford.  The  Senate,  in  con- 
currence with  the  House,  has  passed  a  resolution  increasing  the 
capital  stock  of  the  Windsor  Locks  and  Rainbow  Street  Railway 
Company.  The  construction  of  this  line  will  complete  a  through 
trolley  road  between  Hartford  and  Si)ringtield  on  the  west  side  of 
the  Connecticut  River. 


A  MUNICIPAL  OBJECT  LESSON.— In  1899  the  electrical  ex- 
perts in  the  employ  of  the  London  County  Council  showed  that  the 
cost  of  constructing  and  equipping  an  electric  line  between  West- 
minster and  Tooting  and  from  Blackfriars  to  Kennington  would  be 
about  £255,000,  or  £15,000  per  mile.  Fourteen  months  later,  when 
the  appropriation  was  applied  for,  the  estimates  had  been  advanced 
to  £623,500 ;  but  now  that  it  is  completed  the  system  is  found  to 
have  cost  nearly  £1,000,000.  Up  to  the  present  time  the  cost  of  trans- 
forming the  lines  controlled  by  the  County  Council  has  been  about 
four  times  as  much  as  the  official  estimate  and  about  three  times 
as  much  per  mile  as  like  work  on  other  systems  in  Great  Britain  has 
averaged.  The  estimates  of  profits  to  result  to  the  community  from 
the  change  were  based  on  the  assumption  that  gross  earnings  would 
be  lOj/^d.  to  IS.  per  train-mile,  and  operating  expenses  6d.  On  this 
basis  it  was  figured  that  after  paying  interest  and  providing  for 
additions  to  the  sinking  fund  the  electrified  system  would  show  a 
net  gain  of  £53,618  in  earnings  over  operation  with  horses.  Lord 
Welby,  chairman  of  the  Finance  Committee  of  the  County  Council, 
has  now  stated  officially  that  there  is  an  extremely  good  prospect 
in  the  near  future  of  the  Southern  tramways  becoming  a  charge 
upon  the  rates. 


I'lRES  IN  RAILWAY  CARS  AND  BARNS.— Mr.  William  T. 
Bennallack,  electrical  inspector  of  the  Michigan  Fire  Underwriters' 
Inspection  Bureau,  in  a  paper  on  the  fire  hazard  in  electric  railway 
car  houses,  states  that  of  ig  fires  he  has  investigated,  7  were  due  to 
defective  wiring,  3  to  broken  trolley  wires,  I  was  not  electrical,  and 
7  were  of  unknown  origin.  Of  the  origin  of  61  fires  in  cars,  25 
were  due  to  controllers  and  heaters,  13  to  wiring,  4  to  miscellaneous 
electrical  causes,  I  was  not  electrical,  and  7  were  of  unknown  origin. 
He  states  that  statistics  clearly  indicate  that  the  greater  part  of  the 
hazard  exists  in  the  cars,  where  75  per  cent,  of  the  fires  listed  have 
started  and  the  electrical  equipment  is  responsible  for  more  fires 
than  all  the  other  causes  combined,  65  per  cent,  having  originated 
from  electrical  sources.  In  the  wiring  in  cars,  car  houses  and 
repair  shops,  he  finds  that  with  few  exceptions  the  50C-volt  grounded 
street  railway  current  is  installed  mechanically  and  electrically  far 
below  the  standard  found  to  exist  in  ordinary  commercial  wiring 
where  the  usual  voltage  is  125.  In  recently  visiting  the  works  of 
some  of  the  representative  car  builders  where  he  inspected  the  latest 
types  of  cars,  he  found  the  lighting  and  motor  wires  run  in  grooves 
in  the  franiew'ork,  fastened  in  place  with  nails  and  metal  staples, 
in  contact  with  electric  bell  wiring  of  interior  insulation,  and  with 
no  insulating  tubes  of  any  kind  through  the  woodwork,  floors  or 
vestibules  of  the  cars.  The  general  conditions,  in  fact,  indicated 
an  absolute  disregard  of  the  fire  hazard. 


METER  PATENTS.— The  Patent  Office  issue  of  April  21  con- 
tains three  patents  on  wattmeters,  two  of  which  were  issued  to 
Prof.  Elihu  Thomson  and  F.  P.  Cox.  and  the  third  to  Frank  Holden. 
of  London,  England.  The  first-mentioned  patents  are  on  an  adap- 
tation of  the  Thomson  wattmeter  whereby  a  meter  may  be  made  to 
register  at  a  rate  varying  from  hour  to  hour,  dependent  upon  the 
load  upon  the  central  station  and  in  more  or  less  direct  proportion 
thereto.  It  consists  in  general  of  the  ordinary  recording  wattmeter 
to  which   is  connected  a  variable   resistance;  over  the   contacts   of 


the  resistance  a  switch  arm  is  moved  Ijy  a  cam  driven  by  clockwork 
mechanism,  so  that  at  the  time  when  the  least  load  comes  upon  the 
station  the  greatest  resistance  will  be  in  circuit  with  the  meter, 
which  resistance  will  be  decreased  as  the  load  comes  on  and  decreased 
as  it  falls  off.  By  varying  the  shape  of  the  cam,  this  change  may 
be  made  anything  desired.  In  a  lighting  system  where  the  peak  of 
the  load  appears  from  5  to  8  o'clock  in  the  evening,  the  shape  of  the 
cam  would  be  such  as  to  cut  out  the  resistance  quite  gradually,  or  if 
the  load  falls  off  more  rapidly  the  shape  can  be  adapted  to  compen- 
sating for  this.  The  Holden  patent  relates  to  means  whereby  a 
meter  will  register  not  only  the  total  consumption  of  energy,  but 
also  indicate  separately  the  energy  consumed  above  a  predetermined 
rate.  There  are  two  registering  trains,  one  of  which  is  constantly 
m  gear  with  the  armature  of  the  meter  and  another  which  is  pro- 
vided with  means  for  automatically  setting  it  in  operation  when  the 
rate  of  consumption  rises  above  the  predetermined  rate.  This  is 
done  by  a  magnetic  arrangement  dependent  for  its  action  upon  the 
field  of  the  meter  coils. 


NEUTRAL  WIRE  BALANCER.— In  a  patent  issued  April  21 
to  Norman  Rowe  on  an  application  filed  June  18,  1897,  a  system  of 
electrical  distribution  is  described  whereby  a  three-wire  system  may 
be  locally  derived  from  a  two-wire  general  distributing  system. 
Two  motors  are  employed  having  their  armatures  on  the  same  shaft, 
each  of  the  motors  being  provided  with  a  shunt  and  a  series  field 
winding.  The  third  or  neutral  conductor  is  connected  at  one  end 
to  the  armature  of  one  of  the  motors  and  to  the  outer  terminal  of 
the  series  field  winding  of  the  other  motor.  When  the  loads  are 
equally  balanced,  the  two  motors  will  run  as  diff^erential  motors 
and  provide  mechanical  power.  If,  however,  the  load  is  decreased 
upon  one  side  or  increased  upon  the  other,  the  machine  connected 
across  the  more  lightly  loaded  side  will  continue  to  run  as  a 
differential  motor,  while  the  other  motor  will  run  as  a  gen- 
erator for  the  reason  that  the  series  coil  of  the  latter  is  so  connected 
as  to  cause  the  machine  to  over  compound.  The  series  coil  of  the 
machine  running  as  a  motor  is  so  connected  as  to  cause  that  machine 
to  increase  in  speed  under  the  increase  in  load.  Consequently,  by 
properly  proportioning  the  series  turns  an  approximately  perfect 
balance  of  the  voltage  of  the  two  sides  may  be  obtained.  It  is 
stated  that  in  practice  the  proportion  of  unbalancing  which  can  be 
taken  care  of  by  such  an  arrangement,  is  equal  to  the  combined 
rating  of  the  two  machines  when  used  entirely  to  regulate  their 
voltage,  or  to  their  combined  rating  less  the  power  delivered  to 
an  outside  system  when  the  machines  run  partly  as  motors  and 
partly  for  balancing  purposes.  It  has  also  been  found  that  this  rating 
will  maintain  the  voltages  on  both  sides  of  the  three-wire  systems 
substantially  equal  when  two  motors  are  used  partially  for  driving 
other  machinery  and  partially  for  unbalancing  purposes,  no  adjust- 
ment being  necessary  between  the  condition  of  no  load  and  that 
of  50  per  cent,  overload. 


Letter  to  the  Editors. 


Hungarian  Telegraphs  and  Telephones. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — The  book  review  appearing  in  your  issue  of  January  31, 
1903,  on  "Improvements  in  Hungarian  Telegraph  and  Telephone 
Installations,"  contains  several  inaccuracies  which  I  trust  you  will 
permit  me  to  correct.  This  may  perhaps  be  best  done  by  the  follow- 
ing statement  as  to  the  present  service. 

At  present  only  the  telegraph  service  is  operated  by  dynamo 
currents,  and  the  results  during  a  period  of  two  years  of  operation 
have  been  excellent.  The  current  for  500  telegraph  lines  is  supplied 
by  a  2j4-kw  converter,  but  two  others  of  the  same  size  are  held 
in  reserve.  These  converters  are  supplied  from  the  city  alternating- 
current  mains,  but  provision  is  made  for  utilizing  direct  current 
from  the  city  mains  should  the  alternating  current  supply  be  inter- 
rupted. To  this  end  there  is  a  6-hp,  direct-current  motor,  which 
may  be  connected  to  any  one  of  the  three  rotaries.  Finally,  should 
the  direct-current  supply  fail,  a  6-hp  gasoline  engine  is  provided 
to  replace  the  direct-current  motor. 

As  generators  there  are  thus  three  converters  of  2.5  hp  each, 
which  may  operate   (i)  as  converters  w-ith  alternating  current,   (2) 
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iis  ilynaniiis  will)  dircol  lurrrnl,  (.0  as  ilyiiaiims  drurii  liy  a  jjusin 
liiir  I'liKiiir.  It  is  doubtful  i(  thrrc  i't  iiny  Hiiiiilar  tclcKrn|iliii-  plant 
Ml  well  ri|ui|>|ii-d  with  rcs|)iH't  Imtli  tn  KiMUTalniH  and  ninlivr  puwcr  in 
inrct  any  rniiTgciu'y  that  may  arisiv 

.\s  111  rcliahility  of  service.  I  may  nay  that  durniK  ilu-  peiiml  nl 
two  years'  operation  of  the  plant,  no  troidile  has  arisen,  and  il  has 
not  lieen  necessary  to  resorl  either  to  the  direct  cnrrenl  nicilnr  or 
Kasoline  engine. 

With    respect    to   the    invested    capit.'d.    the    itist.illalion,    which    at 


present  is  only  iilili/e<l  to  half  its  capacity,  did  not  exceed  in  cost 
the  cost  of  the  MeidiiiKcr  batteries  dinplaced  The  insinllation, 
indeed,  has  exceeded  our  most  saiiKtiine  expectations  with  resjiect 
liiilh  lo  convenience  and  economy. 

I  may  linally  add  that  duplex  and  sinndlaneous  working  h.'ive  fully 
stood  the  tesl.  and  nwiiiR  In  ihe  salisfadury  results  obl:iined  ill  oper 
alion,  oilier  similar  installalions  will  he  made. 

llrilAI'Ksr,  lIl'Mi.XHV  I'.    I)K    S/AI,.\V, 

liimlor  (Jnii-iiil  nj  llun^anaii  I'osts  and  l'cli'^iiii<li\ 


Dynamos,  Motors  and  Transformers. 

Large  Three- I'liasc  .llteinalor. — An  illustrated  description  of  a 
6,cxxi-hp  alternator  of  75  revolutions  built  by  a  (ierman  firm  for  ihe 
Manchester  iranuvays.  The  outside  diameter  is  ,?2  ft.  10  in. ;  the  stalor 
weighs  60  tons;  the  frequency  is  100  periods  per  second.  The  niethod 
of  erecting  the  alternator  is  described.— /-o/irf.  Ilng'ing,  .April  17. 

REFERENCES. 

Dynamos  and  Motors  ivitli  I'ertical  Axle. — An  illustrated  descrip- 
tion of  dynamos  and  motors  with  a  vertical  axle,  built  by  a  French 
company  for  turbine  connection  in  certain  hydroelectric  stations. — 
L'lnd.  Elee.,  April  10. 

Gramme  Ring. — K.  R.  Johnson. — A  brief  but  highly  mathematical 
article  on  oscillations  produced  in  a  flramme  ring. — Phys.  Zeit., 
April   I. 

Lights  and  Lighting. 

Lon<-l'ollage  Carbon  Incandescent  Lamps. — Weissmann. — An  ar- 
ticle in  which  he  claims  that  it  is  by  no  means  necessary  to  give  up 
the  carbon  filaments  hitherto  used  in  order  to  obtain  a  higher  effi- 
ciency, but  that  the  same  result  may  be  obtained  by  using  low-voltage 
lamps.'  With  220  or  no  volts  it  is  necessary  to  use  extremely  thin 
and  long  filaments  for  the  usual  candle-powers.  In  practice  abrupt 
changes  of  temperature  occur,  owing  to  sudden  variations  of  the 
voltage,  and  these  thin  filaments  are  especially  sensitive  to  such  varia- 
tions. The  higher  the  surface  temperature  of  the  filaments,  the 
greater  will  be  the  danger  of  particles  being  projected,  this  danger 
being  the  only  practical  limit  of  the  intensity  of  incandescents.  The 
cpiantity  of  light,  however,  depends  only  upon  the  mean  temperature; 
for  a  thin  filament  the  mean  and  the  surface  temperature  are  prac- 
tically identical,  whereas  in  thick  filaments  the  internal  temperature 
will  be  much  higher,  the  higher  the  thicker  the  filament.  The  ex- 
ternal temperature,  and.  therefore,  the  danger  of  destruction  thus 
being  the  same,  the  thicker  filament  has  a  higher  eflSciency,  its 
internal  temperature  being  higher.  This  is  the  e.xplanatiDn  of  the 
author,  who  also  points  out  that  this  agrees  with  experiments  of 
Elihn  Thomson  and  Weber.  The  economizing  system  designed  by 
the  author  and  Blondel,  consists  in  diminishing  in  a  suitable  way  the 
voltage  of  the  supply  current  at  the  point  of  consumption,  and  using 
lamps  wiih  thick  carbon  filaments.  For  example,  a  .lOO-volt.  100- 
candle  filament  may  be  divided  up  into  five  22-volt,  20-candle  fila- 
ments. The  transformation  is  secured  by  inserting  a  very  small 
transformer  between  the  supply  mains  and  each  group  of  lamps 
lighted  simultaneously  An  interrupter  is  placed  in  the  primary 
circuit  of  the  transformer,  so  that  the  latter,  acting  automatically 
with  the  corresponding  group  of  lamps,  will  never  work  without 
load.  It  is  said  that  in  Paris  several  thousands  of  these  lamps  have 
already  been  installed,  showing  a  saving  as  high  as  40  or  60  per  cent., 
as  compared  with  high-voltage  lamps. — Jour,  dc  Phys.;  Lond.  Elec. 
Rev..  April  17. 

Theatre  Lighting. — A  description  of  the  electric  lighting  installa- 
tion of  the  Chelsea  Palace  of  Varieties  in  London.  Electric  light 
is  used  throughout,  the  current  being  supplied  by  two  companies, 
one  furnishing  loo-volt.  alternating-current,  the  other  200  direct- 
current.  All  lights  throughout  the  whole  of  the  auditorium  and 
stage  are  so  arranged  that  approximately  one-half  are  in  one  com- 
pany's  mains   and   the   remaining   half   on   the  mains   of  the   other 


I. iin|i.iii\  l.iipiid  resistances  are  u>ed  for  the  diimner,  the  com--, 
being  lilted  by  an  arrangement  of  pulleys  and  "tracker  wires"  fixed 
on  p(jlishcd  steel  shafting  and  worked  from  the  front  of  the  switch- 
board by  mean?  of  engine-tunu-d  iron  wheels,  with  suitable  locking 
gear  ffir  operating  any  dimmer,independcntly  or  working  the  whole 
line  simultaneously  by  means  of  the  master  lever.  On  the  stage 
there  is  an  e(|tiivalent  of  1,600  incandescent  lamps  of  8  cp,  in  addition 
to  four  projectors  and  a  cinematograph  retpiiring  60  amp.  The 
auditorium  and  shelter  lighting  consists  of  an  equivalent  of  1,000 
incandescent  lanqis  of  8  cp,  and  8  arc  lamps  of  10  am|>  on  the  front. 
Lond.  nice.  .-Xpril  17. 

REFERENCES. 

Lighthouse. — Krell. — A  long  and  detailed  illustrated  description 
of  the  new  electric  searchlight  installation  on  the  island  of  Heligo- 
land in  Germany.  Three  searchlights  are  mounted  on  a  revolving 
platform  symmetrically  under  angles  of  120',  parabolic  silver-plated 
glass  reflectors  being  used;  the  platform  makes  four  revolutions  per 
minute.— £/<'A-  Zcit.,  April  16. 

Street  Lighting. — Some  details,  from  reiwrts  of  Bradley,  of  the 
street  lighting  system  of  the  City  of  Westminster.  Electric  arc 
lamps  were  introduced  some  years  ago,  but  experiments  were  also 
made  with  incandescent  gas  burners.  Some  comparative  tables  of 
cost  are  given. — Ixind.  Elec,  April  17. 

Train  Lighting. — Jacquin. — A  long  article,  illustrated  by  diagrams, 
on  the  electric  train  lighting  systems  in  use  on  the  Prussian  rail- 
ways.— L'Eclairage.  Elec,  April  18. 

Power. 

Pozcer  Transmission  by  Gas. — Burstall. — .•\n  abstract  of  a  paper 
read  before  the  Birmingham  section  of  the  (Brit.)  Inst.  Elec.  Eng. 
and  of  the  extended  discussion  which  followed,  on  power  trans- 
mission by  gas.  He  thinks  a  great  advantage  of  this  sy.stem  would 
be  a  better  load  factor.  The  efficiency  of  a  gas  transmission  scheme 
which  had  been  worked  out  for  a  distance  of  80  miles  came  out  at 
90  per  cent.,  taking  the  mechanical  efficiency  of  the  compressor  at 
80  per  cent.  The  producer  station  should  be  placed  as  near  the 
coal  supply  as  possible.  The  gas  would  be  distributed  at  pressures 
suitable  for  the  distance  to  which  it  is  to  be  transmitted,  the  tab- 
ulated result  being  that,  at  the  moderate  velocity  of  30  ft.  per  second, 
a  transmission  distance  of  80  miles  could  be  obtained  with  a  pressure 
of  44  lbs.  per  sq.  in.,  and  an  efficiency  of  go  per  cent.  The  gas  would 
be  'ed  to  sub-stations  and  the  mains  would  distribute  it  to  customers 
at  a  low-  pressure.  .At  these  stations  there  would  be  placed  large  gas 
engines  for  the  production  of  two  or  three-phase  currents  at  a  pres- 
sure of  S,000  to  15,000  volts,  according  to  the  size  of  the  locality- 
covered.  The  current  required  for  lighting  and  traction  would  be 
obtained  through  converters  at  suitable  places. — Lond.  Elec  Rev., 
.\pril  17. 

Small  Water  Poxuers  with  High  Heads. — Reid. — An  illustrated  ar- 
ticle on  the  development  of  such  water  powers  for  electric  lighting. 
.After  calling  attention  to  the  fact  that  the  power  of  small  streams 
with  high  heads  can.  by  means  of  storage  of  water,  be  multiplied 
many  times  w-henever  the  maximum  power  is  required  for  only  a 
few-  hours  out  of  the  24,  he  shows  that  the  cost  of  developing  and 
utilizing  such  powers  will  be  low  by  reason  of  the  small  amount  of 
water  to  be  handled  and  because  the  water  of  such  streams  and  the 
small  amount  of  land  required  are  generally  valueless  for  any  other 
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purpose.  Such  plants  arc  generally  reliable  in  operation,  safe  and 
clean  and  do  not  reeiuire  highly  skilled  attendance.  The  cost  of 
light  thus  produced  will  usually  be  much  higher  than  by  the  use  of 
oil  lamps,  but  this  will  be  largely  offset  by  the  attendant  advantages. 
But  due  attention  should  be  given  to  the  (juestion  whether  the  llow 
of  the  stream  is  regular. — Cassiet-'s  Mag. 

Traction. 

KEFEKKNCES. 

Thrcc-Pliasc  Tnulioii. — Kokda. — A  very  long  illustrated  paper  read 
before  the  International  Society  of  Electricians  in  Paris,  on  the  Ganz 
system  of  high-tension,  three-phase  traction  on  the  Valtellina  line. — 
BnU.  Sue.  Inst.  Elcc,  March. 

.  Icciiiiiulalor  Traction. — Bicnami. — .\  \\ ell-illustrated  description 
of  the  use  of  storage  batteries  on  the  trains  of  the  Bologna-San 
Felice  and  Bologna-Modena  Railways,  which  have  been  noticed  before 
in  the  Digest.— L'Eclairage  Elec,  April  4. 

Multiple-Unit  System. — De  Fraz. — An  extremely  long  illustrated 
description  of  the  Sprague  multiple-unit  system. — Bull.  Soc.  Int.  Elec, 
March. 

Raihvay  Signals. — Harvey. — -Vn  illustrated  article  on  signalling  in 
single-line  tramways,  giving  a  brief  review  of  hand-operated  and 
automatic  signal  systems,  the  iatter  being  again  divided  into  two 
classes,  namely  those  using  the  main  trolley  wire  current  to  actuate 
them  and  requiring  no  additional  signal  wires,  and  those  whose 
mechanism  is  operated  by  a  shunt  current,  requiring  two  signal  wires 
to  be  run  the  whole  length  of  the  section  to  be  protected. — Lond.  Elec. 
Rev.,  April  17. 

Wires,  W;ring  and  Conduits. 

Couplings  for  L'nscreived  Conduits. — Munro. — An  article  in  which 
he  calls  attention  to  the  fact  that  the  ordinary  method  of  using  slip 
couplings  on  a  light  gauge  steel  tube,  is  undoubtedly  the  cause  of  a 
large  proportion  of  the  accidents  to  lighting  installations.  On  the 
other  hand,  unscrewed  conduit  systems  have  advantages  over  the 
screwed  variety  in  several  respects.  He  describes  a  method  of  making 
a  junction  between  enameled  tubes,  which  "makes  a  good  job,  but 
takes  time,"  and  afterwards  describes  three  cheap  and  easy  methods 
of  joining  enameled  tubes,  all  three  being  said  to  be  quite  sound  both 
electricallv   and   mechanicallv.     They   are   illustrated   in   the  accom- 


( OMiriT    ((iri'I.INT.S. 

panyiug  ligures.  In  the  first,  the  enamel  is  cut  through  by  small, 
stout  steel  pinching  screws  with  chisel  or  cone  points,  which  also 
slightly  distort  the  tube  and  force  its  cleaned  outside  surface  hard 
against  the  cleaned  interior  of  the  coupling.  In  the  second  pattern 
the  screw  on  either  the  coupling  or  the  nuts  is  made  on  a  slight  taper. 
and  the  coupling  is  split  along  its  whole  length,  or  partially  split  in 
several  places  as  shown.  The  action  of  screwing  on  the  nuts  com- 
presses the  cleaned  surfaces  into  very  close  contact.  In  the  third 
method  two  tengential  steel  pins  are  used  which  screw  inio  small 
tapped  lugs  on  the  coupling.  The  action  of  "screwing  them  home" 
scrapes  off  the  enamel  and  bites  into  the  metal  of  the  conduit,  at 
the  same  time  forcing  the  tube  into  compressive  contact  with  the 
coujiling.     .Xny  of  these  methods   for  insuring  a  strong  and  a  con- 


tinuous  joint   are  said   to   be   equally   applicable   to  the   bends   and 
boxes  of  a  complfte  system. — Lond.  Elec.,  April  17. 

Electric  IViring.^An  account  of  a  discussion  held  before  the 
Glasgow  local  section  of  the  (Brit.)  Inst.  Elec.  Eng.  Chamen  pointed 
out  how  bad  workmanship  often  caused  very  serious  trouble.  One 
of  the  most  serious  troubles  is  the  improper  use  of  metal-sheathed 
tubing  with  slip  joints.  What  are  called  "electric  fires"  are  for  the 
most  part  really  gas  fires,  though  started  by  electricity.  Wood 
casing  is  dangerous  if  not  properly  dealt  with,  and  in  fact  where  there 
is  any  chance  of  its  coming  into  contact  with  continuous  moisture  or 
dampness  of  any  kind,  it  should  not  be  used  at  all.  It  was  pointed 
out  by  several  speakers  that  nothing  less  than  screwed  tubing  should 
be  accepted ;  in  dwelling  houses,  "compo"  gas  tubing  should  not  be 
used.  Coates  said  he  had  used  Simplex  tubing  with  perfect  satis- 
faction, and  always  took  care  to  insure  metallic  continuity  by  bonding 
with  copper  as  well  as  having  knees,  T  pieces  and  couplings  screwed, 
the  tubing  itself  being  of  course  also  screwed.  Tidd  pointed  out  that 
there  is  no  danger  if  there  is  a  thoroughly  earthed  continuous  metallic 
sheathing  all  the  way  from  the  lampholder  down  to  the  company's 
mains;  the  whole  of  the  trouble  with  fires  is  entirely  due  to  ineffi- 
cient earthing.  Mavor  thought  there  is  now  general  agreement  that 
there  ought  to  be  a  continuous  earthed  metallic  envelope  over  the 
conductors,  and  that  the  most  satisfactory  method  of  achieving  this 
is  the  use  of  a  concentric  system,  with  the  outer  conductor  con- 
nected to  earth.  He  thinks  the  present  methods  of  using  metallic 
conduits  to  be  not  only  dangerous,  but  unnecessarj-.  Whatever 
method  of  wiring  is  adopted,  every  precaution  should  be  taken  to 
see  that  the  workmanship  is  first  class.  In  his  reply,  Chamen  re- 
marked that  all  now  seem  to  agree  that  one  should  insist  upon  having 
only  solid  metal  tube  systems,  where  tube  systems  are  adopted, 
jointed  with  screwed  joints  throughout. — Lond.  Elec.  April   17. 

Electro-Physics  and  Magnetism. 

Positi'L'c  Ions. — Townsenu.- — A  brief  and  highly  mathematical  ar- 
ticle in  which  he  refers  to  former  investigations  on  the  genesis  of 
ions  by  the  motion  of  negative  ions  through  a  gas,  and  to  a  recent 
extension  of  the  theory,  made  so  as  to  take  into  account  any  pos- 
sible action  of  the  positive  ions.  From  the  experiments  which  he  has 
made,  he  has  been  led  to  conclude  that  the  positive  ions  generated 
in  a  gas  will  produce  others  by  collision  with  the  molecules  even  when 
the  electric  force  is  less  than  that  necessary  to  produce  a  discharge. 
He  gives  an  outline  of  the  method  in  which  the  theory  has  been 
verified  experimentally,  but  it  is  of  a  too  highly  theoretical  nature  to 
be  briefly  abstracted. — Lond.  Elec,  April  3. 

Charge  of  Ions. — H.  A.  Wii-SON. — .'\n  account  of  an  experimental 
investigation  of  the  charge  of  ions  produced  in  air  by  Rontgen  rays. 
The  method  used  by  him  depends  on  the  fact  that  the  ions  produced 
in  air  by  Rontgen  rays  act  as  nuclei  for  the  cloudy  condensation 
of  water  vapor  when  super  saturation  exceeding  a  definite  amount 
is  produced  by  a  sudden  expansion.  The  mean  value  of  the  charge 
found  by  him  is  3.1  divided  by  the  loth  power  of  10  in  electrostatic 
units,  and  he  concludes  that  his  experiments  establish  the  fact  that  the 
value  of  the  charge  is  between  2  and  4  divided  by  the  loth  power  of 
10  in  those  units.  (From  these  figures  it  follows  that  one  coulomb 
represents  10  to  the  19th  power  ionic  charges.) — Phil.  Mag.,  April. 

Alternating  Arc. — Guye  .\nd  Monasch. — A  long  account  of  an  ex- 
perimental investigation  of  the  alternating-current  arc  of  very  small 
intensity  between  metallic  electrodes.  In  such  an  arc  three  zones 
may  be  distinguished:  first  the  unstable  zone  (long  arcs)  which  is 
not  suitable  for  quantitative  measurements ;  second,  the  normal  zone, 
in  which  the  relations  between  effective  e.m.f.  and  length  of  the 
arc  is  linear;  third,  the  "critical"  zone.  If  either  the  distance  be- 
tween the  electrodes,  or  the  current,  is  sufficiently  diminished,  the 
phenomenon  of  the  critical  zone  is  observed,  it  is  characterized  by  a 
series  of  disruption  discharge  visible  in  a  revolving  mirror  and 
acting  on  a  coherer.  This  phenomenon  is  general  for  all  pure  metals 
which  were  investigated,  but  it  does  not  take  place  between  carbon 
electrodes  nor  between  electrodes  of  commercial  iron,  nor  in  the 
case  when  one  electrode  is  carbon  and  the  other  a  metal.  The  pres- 
ence of  o.xygen  increases  the  phenomenon  and  the  extension  of  the 
critical  zone. — L'Eclairagc  Elec.  February  28.  .A.pril  4. 

Electro-chemistry  and  Batteries. 

Elcclromctalhirgical  Production  of  Iron  and  Steel. — Brief  illus- 
trated descriptions  of  the  Conley,  Harnet,  Keller,  Kjellin  and  Stas- 
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>inii>  processed.  In  Ki-nrrul  it  i»  luncluili'tl  thai  llu-  MiiviiiK  >>l  tiit-l 
wlu-ii  iiMiiK  Ihc  i-lcctric  furnace  ilucs  not  anxiuHt  to  imicli ;  in  the 
ordinary  lilast  furnace,  worked  under  tlie  lie^t  conditionn,  one  Icm  of 
iron  can  now  be  proiluced  with  l.8ov  ll».  of  coke  and  l,4CX)  lb^.  of  lhi> 
ii>tal  represent  tliat  reipiired  for  coinhininK  with  the  oxjKen  of  the 
lerric  oxiile  in  the  ore.  If  tiie  averaKe  price  of  coke  is  $5  J.s  per 
Ion,  lite  actual  savinif  elTected  l>y  using  electricity  as  healiuK  a^cnt, 
IS  only  $J.5o  per  ton  of  iron  produced,  which  wouM  have  to  cover 
the  cost  of  tlie  electric  power,  and  the  briipuite  in.'ikiiiK.  It  is  con- 
cluded that  even  when  no  special  cnishiiiK  of  the  ore  and  mixing 
with  the  Mu.xing,  reducing  and  binding  materials  is  retpiired,  as  a 
l>relitninary  to  the  operation  of  the  electric  furnace  |)riK-esses,  coin- 
(leiilion  with  the  ordinary  blast  furnace  procedure  is  improbable. 
In  countries  where  fuel  is  very  expensive,  water  power  abundant,  an<' 
the  necessary  raw  materials  are  found,  these  processes  may  have  ;> 
limited  field  of  usefulness.  The  blast  furnace  is  the  most  pcrfeci 
luel-ci>nsuming  apparatus  in  general  use,  and  is  estimated  to  pos 
sess  a  thermal  efliciency  of  over  70  per  cent. — I»nd.  ling.,  March  i.t, 
reprintetl  in  ling.  S"  Min.  Jour.,  April  4. 

Units,  Measurements  and  Instruments. 

.\li\isniing  the  lutt-rnal  lii'sistanic  of  n  lUiltcry. — Oatks. — In  all 
the  ordinary  methods  of  measuring  the  internal  resistance  of  a 
battery  there  is  an  error  due  to  the  cell  running  down,  which  crroi 
is  claimed  by  the  author  to  be  reduced  to  a  minimutn  in  the  two 
methods  which  he  describes,  and  which  require  no  special  apparatus, 
are  easily  worked  and  arc  accurate  within  o.i  per  cent,  or  less.  In 
the  first  he  compares  the  potential  difference  of  the  given  battery  on 
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KIO,   I. — MEASURING  INTERNAL  RESISTANCE. 

open  and  a  closed  circuit  by  means  of  a  potentiometer.  In  Fig.  i. 
the  sum  of  the  resistances,  r^  -f  n,  is  kept  constant  at  say  15,000  ohms ; 
I.  is  a  source  of  about  z  Leclanche  cells,  5"  a  small  adjustable  resist- 
ance, B  the  cell  to  be  tested,  r  a  resistance,  G  a  galvanometer,  and 
(7.  b.  c,  mercury  cups.  The  resistance,  AD,  is  first  adjusted,  so  that 
on  joining  c  to  6  by  a  short  circuit,  there  is  no  deflection.  Then  a  is 
joined  to  b  and  immediately  afterwards  to  c.  the  resistance,  A  D. 
being  adjusted  so  that  while  A  C  has  the  old  value,  the  drop  in 
potential  along  A  D  is  equal  to  that  along  A  a.  It  is  necessary  to 
get  the  smallest  possible  deflection  in  the  direction  in  which  B 
alone  deflects  the  galvanometer :  then  from  the  two  values  of  the 
resistance,  A  D,  in  both  cases  the  internal  resistance  of  B  can  easily 
be  calculated.  The  shorter  the  interval  between  the  connection,  a,  b, 
and  the  connection,  a,  c,  the  more  accurate  the  test;  he  adjusts  this 
interval  by  making  the  connections  betw-een  a,  b  and  c  by  three  legs 
of  a  copper  wire  of  different  lengths,  so  that  on  dropping  the  three 
arms  into  the  cups,  the  cell  is  short-circuited  automatically  just  before 
it  is  joined  to  the  galvanometer.  The  second  method  consists  in 
equating  the  drop  in  potential  between  the  terminals  of  the  cell,  short- 
circuited  through  a  small  resistance,  to  a  known  fraction  of  the 
potential  difference  between  the  terminals  joined  through  a  large 
resistance :  the  simplest  form  of  connections  is  shown  in  Fig.  2,  in 
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FIG.    2. — ME_\SL"RING    INTERNAL    RESISTANCE. 

which  B  is  the  cell  under  test.  S  the  small  resistance,  and  5  +  r,  +  r™ 
the  large  resistance.  These  two  potential  differences  are  equated 
by  making  an  auxiliary  (third)  potential  difference  on  a  potentio- 
meter equal  to   the  first   potential  difference,  and   then  making  the 


M-cond  potential  dilTerence  eipial  lo  lli<-  third,  at  will  be  seen  from 
ihc  diaKram.  Konllt  are  given  of  the  test  of  a  Hinall  storage  battery 
in  series  with  .ilioul  5  olnns ;  both  inethodH  Jigree  ami  an-  ct-riain 
within  0.1  per  cent.     Loiid.  liU-f.,  April  17. 

Mi'itsurtng  the  Iron  Losses. — Sosiminski.  —  An  article  on  the  di-- 
lerminalioii,  by  means  of  ihe  walimeler,  of  the  "loss  figure"  ("Ver- 
lusizilTer")  in  sheet  iron.  ThiH  figure  is  the  loss  in  w:itls  per  kilo- 
gram of  iron,  at  a  maximuin  induction  of  io,o(Xj  maxwells,  a  fre- 
(|uency  of  50  per  second,  and  at  a  temperature  of  30"  C.  in  the  iron. 
The  measurement  is  made  in  such  a  way  that  a  piece  of  iron  of  a 
certain  weight  (at  least  10  kilogrammeH)  and  of  a  certain 
cross-section  in  a  solenoid  is  subjected  lo  the  in;igni'li;ring 
action  of  an  alternating  current  of  50  periods,  Ihe  voltage  at  the  ends 
of  the  solenoid  being  so  chosen  that  in  the  iron  cross-section  then- 
is  a  m:i\imiim  iiicluction  of  10,000  lines,  the  energy  consumed  at  the 
lerminals  of  the  coil  being  determined  by  a  wattmeter.  At  the  same 
time,  Ihe  current  ;m<l  e.ni.f.  are  me.isiired  and  the  energy  per  kilo- 
gram of  iron  is  then  determined.  The  author  discusses  mathemati- 
cally the  influence  of  a  stray  field  which  may  exist  in  apparatus  for 
this  purpose.  If  in  a  piece  of  iron  which  is  entirely  covered  with 
magneti/ing  windings,  there  is  a  stray  field  of  the  lines  of  induction 
— as  is  the  case,  for  instance,  in  the  apjiaratus  of  Richter  and  Epstein — 
then  the  measurement  at  a  certain  maximum  induction  gives  a  larger 
value  for  the  "loss  figure"  than  would  be  found  if  the  same  iron  had 
been  investigated  at  the  same  maximum  induction  in  the  form  of  a 
closed  ring  in  which  there  is  no  stray  field.  In  the  case  of  a  choking 
coil,  there  exists  two  causes  of  error  acting  in  opposite  directions, 
which  may  be  made  to  balance  each  other,  so  that  by  properly  choos- 
ing the  dimensions  of  the  core,  a  choking  coil  which  is  covered  with 
windings  only  on  the  parallel  cores,  may  be  made  to  give  the  same 
loss  as  a  closed  homogeneous  ring  on  which  the  windings  are  uni- 
formly distributed.  The  final  result  of  the  author's  investigation 
is  that  for  measurements  in  practice  sufficiently  exact  results  are 
obtained  with  apparatus  like  that  of  Epstein  or  Siemens  &  Halske 
which  have  not  the  form  of  a  homogeneous  ring,  and  therefore  have 
a  stray  field. — Elek,  Zeit.,  April  16. 

REFERENCE. 

Coiii[>aris(>n  of  Small  Resistances. — Jafx;er,  Lindf.ck  and  Diessel- 
HORST. — A  Reichsanstalt  paper  on  two  sets  of  comparisons  of  low 
resistances  (of  the  order  of  ten-thousandths  of  an  ohm,  etc.)  by 
means  of  the  Thomson  potentiometer  method.  The  arrangement  of 
the  measurements  is  described  in  detail. — Zeit.  f.  Instrnmentenkunde, 
No.  2,  3. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegra[>hy  in  Fixed  Direction. — Braun. — An  article  in 
which  he  first  gives  some  historical  notes  on  the  wave  lengths  used 
by  Marconi  and  by  the  author ;  and  then  he  describes  several  ex- 
periments made  for  the  purpose  of  sending  the  wireless  telegraphy 
waves  in  a  certain  direction.  The  first  of  these  was  made  by  Zen- 
neck:  in  the  neighborhood  of  the  vertical  transmitting  wire,  A  (i.  e., 
at  a  distance  of  a  few  meters),  there  was  a  second  parallel  w'ire,  B, 
of  about  the  same  length  ;  if  the  latter  was  insulated  from  earth, 
messages  arrived  in  the  receiver  station  at  a  distance  of  about  10  km, 
this  receiver  station  being  in  the  direction  of,  and  in  line  w^ith  a 
straight  line  from  A  to  B.  If,  however,  B  was  earthed,  the  messages 
no  longer  arrived  at  this  station,  but  were  transmitted  in  the  opposite 
direction,  namely,  in  the  direction  from  B  to  A.  A  second  method 
is  the  following  devised  by  Braun  ;  the  receiver  wire  is  not  vertical 
like  the  transmitting  one,  but  inclined  about  5  m  in  60  m  ;  the  receiver 
wire  and  the  transmitter  wire  are,  however,  in  the  same  plane;  in 
this  case  only  the  vertical  component  of  the  arriving  wave  is  utilized 
in  the  inclined  receiving  wire,  and  a  correspondingly  small  e.m.f. 
is  induced  in  that  wire ;  but  as  one  may  consider  the  horizontal 
component  and  the  length  of  the  wire  as  nearly  equal — which  is 
sufficiently  accurate  for  the  resonances  in  straight  wires,  which  are 
not  very  sharp — it  follows  that  the  electric  wave  propagated  along 
the  wire  and  the  ether  wave  passing  over  it  will  be  in  phase,  and 
there  w'ill  be  resonance.  It  follows  that  with  an  inclined  receiver 
wire  it  is  more  important  than  with  a  vertical  wire,  that  the  length 
of  the  wire  is  in  the  right  proportion  to  the  wave  length  ;  if  the 
inclined  wire  is  turned  out  of  the  transmitted  wire  plane,  the  signs, 
if  received  at  all.  are  diminished.  These  conclusions  have  been  proved 
to  be  correct  in  practice.  A  third  method  was  devised  by  Ligsfeld : 
at  the  receiving  end  he  uses  two  parallel  vertical  wires,  each  of  one- 
quarter  wave  length,  which  are  connected  together  by  a  horizontal 
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wire  ui  one-half  a  wave  length;  in  the  center  of  this  hitter  wire  the 
coherer  is  provided.  If  the  plane  of  these  three  wires  coincides  with 
the  direction  of  propagation  of  the  wave,  the  signs  received  are  a 
maximum;  if  the  plane  is  perpendicular  to  the  direction  of  propa- 
gation, no  signs  are  received. — Pliys.  Zcit.,  April  i. 

Glasgo'u'. — .\  long  illustrated  article  on  the  reconstruction  of  the 
National  Telephone  Company's  Glasgow  system,  in  which  24  ex- 
changes are  now  in  full  working  order,  and  upwards  of  12,000  sub- 
scribers' instruments  connected.  After  having  had  the  call  wire 
system  in  use  in  Glasgow  for  10  years,  it  was  decided  to  reconstruct 
the  whole  of  the  important  switchboards  in  this  district.  The 
method  adopted  is  an  adaptation  of  the  "ringing  through"  principle 
to  the  central  battery  signal  system,  used  in  connection  with  multiple 
switchboards  fitted  with  branching  jacks.  Diagrams  of  the  connec- 
tions are  given-  and  one  of  the  largest  exchanges  is  described. — Lond. 
Elcc,  April  17. 

REFERENCE. 

Wireless  Telegraphy.— Gvarini. — The  first  part  of  what  appears 
to  become  a  long  illustrated  serial  on  "wireless  telegraphy  in  the 
United  States." — Lond.  Elec.  Rev.,  April  17. 

Miscellaneous. 

British  Enginccys  in  Italy. — A  full  account  of  the  recent  visit  of 
130  members  of  the  (Brit.)  Institution  of  Electrical  Engineers  to 
Italy,  some  notes  of  which  were  already  given  in  last  week's  Digest. 
On  the  Valtellina  three-phase  railway,  the  train  went  at  full  speed 
of  60  km  per  hour  most  of  the  time,  the  acceleration  at  starting 
being  regular  and  smooth  and  its  changes  being  hardly  noticeable. 
The  actual  work  of  the  motorman  is  made  as  simple  as  possible,  all 
the  operations  being  performed  by  two  movements;  the  first  is  to 
put  the  controller  handle  either  to  half  or  full  speed,  and  the  second 
to  open  the  valve  of  the  compressed  air  system,  which  causes  the 
liquid  to  rise  slowly  in  the  water  rheostat,  and  the  train  then  begins 
to  move;  when  the  resistance  is  all  cut  out,  the  motor  is  short-cir- 
cuited automatically.  In  descending  inclines  no  attempt  is  made  to 
return  energy  to  the  line,  chiefly  because  there  are  very  few  other 
trains  to  use  it,  and  the  sudden  addition  to  the  power  supplied  of 
something  like  200  kw,  would  cause  inconveniences;  the  superabund- 
ance of  water  at  present  renders  the  recovery  of  energy  a  matter  of 
no  moment,  and  the  trolley  is,  therefore,  simply  lowered,  while  the 
train  is  coasting.  Como  and  Volta's  tomb  at  Camnazo  were  also 
visited.  The  visitors  then  inspected  the  Thomson-Houston  railway 
system  with  its  power  house  at  Tornavento ;  the  current  used  in  the 
motors  is  650-volt,  direct-current,  and  is  collected  from  a  third  rail. 
The  next  visit  was  made  to  a  modern  silk-weaving  factory  at  Merate, 
which  is  equipped  with  electric  motors  throughout ;  two  sets  of 
shafting  driven  by  separate  motors  of  10  hp,  are  used  for  the  warping 
machinery;  four  other  motors  of  4  hp  each  are  sufficient  for  the 
small  machines  adjoining  each  loom.  Each  loom  is  separately  driven 
by  a  54hp  motor,  sometimes  placed  on  a  bracket  and  driving  through 
spur  gearing  transmitting  the  motion  by  a  belt  or  bicycle  chain.  One 
of  the  principal  objects  of  employing  single  motors  below  the  level 
of  the  work  instead  of  overhead  shafting  is  that  of  cleanliness ;  it 
is  important  with  such  valuable  fabrics  as  silk  to  avoid  the  possibility 
of  spoiling  them  with  oil  from  overhead  bearings  ;  there  are  in  all  335 
looms.  The  transmission  system  of  the  Edison  Company  of  Milan 
was  then  visited  and  attention  is  called  to  an  apparatus  installed  at 
the  Merate  sub-station,  for  regulating  the  voltage  of  supjjly :  the 
arrangement  is  that  of  automatically  cutting  out  or  in  certain  of  the 
windings  on  the  3,600-volt  side  of  the  500-kw  transformer ;  the 
mechanism  consists  of  a  small  three-phase  motor  controlled  by  a 
voltmeter  relay  in  one  or  the  other  direction,  according  to  the  value 
of  the  pressure,  and  thereby  actuating  the  sliding  contacts  connected 
with  the  transformer  windings.  Various  electrical  manufacturing 
plants  in  Milan  were  visited,  among  them  the  rubber  and  cable  fac- 
tory of  Pirelli;  also  the  Royal  Technical  Institute.  The  official  visit 
was  concluded  by  a  banquet  given  to  the  Institution  of  Electrical 
Engineers  by  the  Associazione  Ellcttrotecnic  Italian!. — Lond.  FJcc, 
April  17. 

English  Consulting  Engineers. — An  editorial  referring  to  a  recent 
remark  of  George  Westinghouse.  who  contended  that  in  many  of 
the  larger  electrical  schemes  at  present  contemplated  in  England, 
especially  in  the  electrification  of  railways,  it  will  be  more  economical 
and  advantageous  for  purchasers  to  place  their  entire  contract  in  the 
hands  of  one  firm  of  contractors,  who  act  on  their  advice,  and  to  take 


their  standard  designs,  than  to  employ  a  consulting  engineer  to  draw 
up  the  scheme,  divide  the  contracts  into  sections  and  distribute  them 
among  several  contractors.  This  statement  has  been  under  some 
discussion  in  the  Lond.  Eng'ing  and  this  discussion  is  here  sum- 
marized. It  is  not  doubted  that  the  formation  of  such  firms  as  West- 
inghouse, Church.  Kerr  &  Co.,  which  are  organized  for  carrying 
out  complete  schemes  in  all  their  details  without  outside  assistance, 
may  interfere  to  a  large  extent  with  the  position  which  English  con- 
sulting engineers  have  hitherto  held  as  intertnediaries  between  the 
purchaser  and  manufacturers.  There  is,  however,  the  objection  that 
any  contracting  firm,  attached  to  a  manufacturing  firm,  is  limited 
to  the  standard  designs  of  the  latter,  while  in  some  cases  standard 
machines  may  not  be  the  best  ones  for  the  purpose..  It  is  said  that 
the  immediate  future  would  not  seem  to  require  so  large  a  body  of 
consulting  engineers  in  England  as  the  system  of  municipal  trading 
has  in  the  past  necessitated  in  that  country. — Lond.  Elec.  Rev., 
April  17. 

REFERENCE. 

Manufacturing  Plant. — An  illustrated  description  of  the  Queen's 
Engineering  Works,  at  Bedford,  at  which  special  machinery  is  made, 
such  as  steam  dynamos,  centrifugal  pumping  engines  for  the  British 
.'\dmiralty,  small  electric  gear  for  the  mercantile  marine,  and  ma- 
chinery for  large  central  stations. — Lond.  Elcc.  Rev.,  April  17. 


New  Books. 


Conductors  for  Electrical  Distribution.  Their  Materials  and 
Manufacture.  By  F.  A.  C.  Perrine,  A.  M.,  D.  Sc.  New  York: 
D.  Van  Nostrand  Company.  287  pages,  illustrated,  with  5  charts 
in  cover  pocket.     Price,  $3.50. 

Dr.  Perrine's  large  experience  as  manufacturer,  teacher  and  engi- 
neer is  a  sufficient  guarantee  of  the  practical  value  of  the  present 
volume.  It  is  a  most  interesting  and  complete  account  of  the  manu- 
facture of  electrical  conductors,  their  calculation  and  erection,  which 
meets  a  real  need  in  the  engineer's  library.  There  are  plenty  of 
books  which  treat  of  line  computation,  some  of  them  much  more 
fully  than  the  one  before  us,  but  Dr.  Perrine  has  gathered  a  great 
mass  of  practical  information  about  the  materials  of  line  construc- 
tion which  cannot  be  duplicated  elsewhere,  and  has  utilized  it  most 
skillfully.  The  first  half  of  his  book  is  devoted  wholly  to  the  con- 
ducting materials  and  their  practical  manufacture  into  wires  and 
cables  insulated  and  uninsulated.  Here  the  author  draws  directly 
upon  a  very  wide  personal  experience,  and  the  first  two  chapters  in 
particular  are  full  of  facts  and  figures  important  to  the  engineer. 
The  description  of  the  processes  of  wire  and  cable  manufacttjre  are 
singularly  clear  and  complete,  giving  an  insight  into  many  details 
which  affect  the  quality  of  the  product  and  generally  escape  the 
notice  of  the  engineer. 

Chapter  VII  takes  up  the  calculation  of  circuits  in  general,  and 
gives  besides  the  ordinary  formula  many  valuable  data  concerning 
the  heating  of  covered  conductors,  and  in  connection  with  the 
theory  provides  some  simple  wiring  charts,  which  may  be  found — until 
they  are  lost — in  a  pocket  on  the  inside  of  the  back  cover.  Chapter 
VIII  is  devoted  to  the  discussion  and  amplification  of  Kelvin's 
law  of  maximum  economy  of  conductors.  It  is  well  worked  out 
and  has  a  rich  academic  flavor,  but  just  why  nineteen  valuable 
pages  in  a  work  intended  to  be  practical  should  be  devoted  to  a 
theorem  inconvenient  to  apply  and  useless  when  applied,  we  do  not 
quite  comprehend  The  fundamental  trouble  with  it  is  that  the 
quantities  concerned  most  directly  are  independent,  variable,  follow- 
ing no  known  law,  and  having  difTerent  values  at  different  epochs. 
Until  one  can  determine  the  price  of  copper  and  the  effect  of 
competition  with  respect  to  time,  he  had  better  leave  Kelvin's  law^ 
to  the  classroom. 

In  full  compensation  for  this  infliction,  Dr.  Perrine  provides  in 
Chapter  X  a  very  beautiful  and  important  graphical  treatment  of 
the  calculation  of  alternating-current  lines.  It  is  altogether  the 
neatest  thing  in  the  book,  and  one  thing  especially  to  be  commended 
from  the  instructional  point  of  view  is  the  separation  of  the  con- 
stants of  the  line  from  those  of  the  apparatus  during  a  part  of  the 
discussion.  The  apparatus  is  in  many  instances  a  much  more 
iiTiporlant  factor  than  the  line.  The  succeeding  chapters  on  pole  lines 
and  insulators  are  also  most  valuable,  taking  up  as  they  do  many 
matters  not  visually  considered  and  still  of  great  practical  import- 
ance.    The  final  chapter  nn  underground  conductors  is  by  compari- 
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KiJ'Xil^lc  Al.     VVoRl.l)     AND     I':NGIN!.ER. 


Vol..  XLl,  N(i    K) 


"•i\  liNi  mil  III  |)iailiiiil  dcliiilN,  l>ul  slill  must  iiiNiriiilivc  iis  ii 
review  lit'  llic  Miitc  of  llic-  art.  The  tunc  i>.  Iiardly  ripe  (or  n  com- 
plete praetiial  iliscnssion  of  uiulcrKromul  lines,  but  from  the  present 

iitlook  rxperieiiie  will  accumulate  very  rapidly  from  now  on. 
On  the  whole  Dr.  I'erriiie  lia%  produced  a  most  incritoriou-i  and 
\.ilnalile  work.  coveriiiK  Ktuund  heretofore  almost  untouched,  and 
lull  of  practical  daia,  the  importance  of  which  can  hardly  he  «tver- 
cxtiinatcd.  It  .should  command  immediate  personal  atlcntion  from 
ilie  engineerinK  fraternity. 

IMMtK.S    KKl  KIVKIi. 

Kxi-KKi.MKNrs  WITH  V.Mi'ifM  TiiiKs.  Hy  Sir  David  Salomons. 
Bart,  M.  A.    4g  pages,  54  illustrations.     I'rice,  j  shillings. 

llow'  TO  Hkcomk  a  Comi'ktknt  Motorm.vn.  Hy  Virgil  H.  I.ivcr- 
more  and  James  Williams.  Xew  York;  I).  Van  Nosfrand  Company. 
-\U'  l>:iges,  illustrated.     Trice,  $1.00. 

Tti-Ei-HONK  Links.  Methods  of  Construction,  Overhead  and  L'n- 
acrgronnd.  London:  Whittaker  &  Co.  Hy  Walter  C.  Owens.  390 
pages,  265  illustrations.     Price.  5  shillings. 

Klectrkal  Pkoiii.k.ms.  By  I'rof.  William  L.  Hooper.  Boston: 
C,'\nn  &  Company.     170  pages,  illustrated.     Price,  $1.25. 

.Anni'AIRK  I'oiiR  L'An.,  lyo,?.  Public  par  le  Bureau  dcs  I^jiigi- 
tudes.  Avec  notices  scientitiques.  Paris:  (Jaiithcr-X'illars.  668 
paijcs.     Price.  1.50  francs. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  05  Liberty  Street.  Xew  "S'ork.  Annual  niccling;.  May  19. 
Papers:  "The  Experimental  Basis  for  the  Theory  of  the  Regulation 
of  Alternators,"  by  B.  A.  Behreiul ;  •The  lieyland  Motor,"  by  C.  A. 
.\tlams.  Jr. 

.American  Order  of  Steam  Engineers.  Secretary,  Frank  C  Rose, 
10  Federal  Street,  Pittsburg,  Pa.  Seventeenth  annual  convention 
of  the  Supreme  Council  of  the  United  States,  Pittsburg,  May  11. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary, 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next 
meeting,  New  Orleans,  La.,  May  13,  14  and  15,  1903. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont,  1903. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  Y'ork.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Engine  Builders'  Association.  F.  P.  Ide,  Springfield,  111.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians.  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903. 

Interstate  Independent  Telephone  As-sociation  Secretary.  E.  M. 
Coleman,  Louisville,  Ky. 

Iowa  Telephone  Association.  Secretary.  C.  C.  Deering,  Des 
Moines,  Iowa. 

Kentucky  Independent  Telephone  Association.  Secretary,  H.  K. 
Cole,  of  Lancaster,  Ky. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Secretary,  W.  H.  Morton,  Utica,  N.  Y.  Next  meeting,  De- 
troit, Mich,  July  15,  1903. 

National  Electric  Light  Association.  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Next  meeting,  Chicago,  May 
26,  27  and  28,  1903. 

New  York  Electrical  Society.  Secretary  G.  H.  Guy,  104  Liberty 
Street,  New  York. 


NoRniwKSTEMN  Elecikical  Association.  Secretary,  1'.  K.  Mcr- 
ccin,  85  Michigan  Street,  Milwaukee,  Wis. 

SouTHKKN  Indiana  Tkleimiune  Association.  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 

Objections  to  the  F*roposed  Cable  Vocabulary. 


.\s  already  noted  in  these  pages,  a  strong  opposition  has  developed 
ui  the  I'nited  st;ites  to  the  proposed  limitations  of  cable  vocabu- 
l;iries.  .X  meeting  of  the  signers  of  the  protests  to  he  presented  to 
the  Itileriiational  Telegraph  rmiference  :it  London  on  May  j6th, 
w;is  held  at  the  New  \'ork  Chamber  of  Commerce  last,  week,  Mr 
Henry  lleiit/  presiding,  and  Mr.  Ilow;ird  Ayres,  of  the  China  & 
Japan  Trading  Company,  acting  as  secretary.  The  following  pre- 
amble and  resolutions  were  iinanimnusly  adopted  : 

Whereas,  it  is  anticipated  that,  at  the  conference  of  the  Inter- 
national Telegraph  Convention  of  Berne,  to  be  held  in  I^didon, 
May  26th,  i()03,  an  attempt  will  he  made  to  adopt  f<jr  compulsory 
use   the  ofVicial   vocabulary   prepared   by   the  bureau  at    Berne;   and 

Whereas,  it  is  aiipareiu  that  the  official  vocabulary  is  not  sufficient- 
ly comprehensive  ;md   is  inade(|uale   to  commercial   needs;   and 

Whereas,  the  enforced  use  of  the  official  vocabulary  would  make 
necessary  revision  to  an  insufficient  medium  of  codes  now  in  use  at 
great  labor  and  expense  an  unjustifiable  burden  upon  commerce, 
as  expressed  by  the  Chamber  of  Commerce  of  the  Slate  of  New 
York  in  their  protest,  passed  at  the  meeting  held  .April  2d,  1903; 
therefore  be  it 

Resolved,  that  the  signers  of  the  petition  for  the  withdrawal  of  the 
official  vocabulary  now  in  meeting  at  the  rooms  of  the  Chamber  of 
Commerce,  New  York,  protest  against  the  compulsory  use  of  that 
or  any  fixed  list  of  ciphers ;  and  be  it  further 

Resolved,  that  this  meeting  express  to  the  Iiiternational  Telegraph 
Convention  its  conviction  that  the  existing  conditions  demand  not 
restriction,  but  a  broadening  of  cable  code  facilities  and  that  this 
meeting  is  strongly  of  the  opinion  that  properly  constructed  sys- 
tems of  roots  and  terminals  arc  a  necessity  in  business  telegraphy ; 
and  be  it  further 

Resolved,  that  the  chairman  of  this  meeting  appoint  delegates  to 
formally  present  these  resolutions  and  our  protests. 

The  following  interests  were  represented :  Standard  Oil  Co., 
China  &  Japan  Trading  Co.,  American  Trading  Co.,  Brown  Bros. 
&  Co.,  the  Wall  Street  Journal,  W.  R.  Grace  &  Co.,  Carnegie  Steel 
Co.,  Henry  Hentz  &  Co.,  Bowring  &  Co.,  Boston  News  Bureau, 
Carlton  &  Moffatt,  Westinghouse  Companies,  Guitterman.  Ros- 
enfelt  &  Co.,  George  Hamilton,  Fearon,  Daniel  &  Co.,  Walker  & 
Hughes,  Philadelphia  News  Bureau,  A.  O.  Probst,  American 
Institute  of  Marine  Underwriters,  Dow,  Jones  &  Co.,  H.  W. 
Doremus  &  Co. 


Electricity  for  Gas  Works  Operation.- 


An  interesting  gas  power  plant  is  now  being  installed  at  the  works 
of  the  Milwaukee  Gas  Light  Company,  Milwaukee,  Wis.  The  com- 
pany is  erecting  a  new  gas  works  which  will  be  one  of  the  largest 
in  the  counfy,  and  will  embody  the  most  advanced  practice  in  modern 
gas  engineering.  Although  no  electricity  will  be  generated  for  outside 
lighting,  a  gas  engine-driven  electrical  plant  will  be  employed  for 
furnishing  motive  power  to  the  various  auxiliaries  throughout  the 
works,  all  of  which  will  be  operated  by  electric  motors.  A  large 
machine  shop  will  also  be  operated  by  electric  motors.  Coal  will 
be  unloaded  from  boats  elevated  to  the  storage  bins  by  electrical 
hoists  and  conveyors,  the  retorts  will  be  charged  and  drawn  by 
electrical  appliances,  and  the  final  disposition  of  the  coke  w^ill  be 
accomplished  by  means  of  electric  power  apparatus.  The  entire 
electrical  distribution  system  will  operate  at  250  volts  direct  current 
from  a  central  power  generating  plant,  employing  gas  engines  con- 
nected directly  to  the  gas  mains. 

The  present  equipment  comprises  one  250-hp  Westinghouse  hori- 
zontal double-acting  gas  engine,  driving  a  i50-kw-  generator,  and 
three  125-hp  vertical  engines,  belted  to  75-kw  generators.  Pro- 
vision has  been  made  for  extension  of  the  equipment  with  a  second 
power  unit  of  the  former  type.  The  250-hp  engine  is  of  the  new- 
horizontal  type  recently  introduced  by  the  Westinghouse  Company 
tor  general  power  work.  Its  principal  features  are  a  pair  of  hori- 
zontal cylinders  arranged  in  tandem,  and  operating  upon  the  double- 
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acting  principle,  single-crank  and  water-cooled  pistons,  cylinders 
and  combustion  chambers.  The  engine  is  particularly  adapted  to 
generator  driving  by  reason  of  its  excellent  speed  regulation  due  to 
the  method  of  governing  employed,  which  at  each  stroke  proportions 
the  explosive  charge  to  the  load,  but  maintains  at  all  times  a  mixture 
of  constant  (iualif\. 


S.  K.  C.  Circuit  Breaker. 


The  circuit-breaker  illustrated  luTcwiih  enil)odics  several  features 
which  distinguish  it  from  similar  (l(.-\ic<'s.  Prominent  among  these 
is    the    independent    opening   action.      The   bleaker   cannot    be  closed 


FIG.    I. — CIRCflT-IIKEAKF.K  OPEN. 


on  an  nxerload,  for  should  an  attempt  be  made  to  do  .so,  the  closing 
toggle  will  be  automatically  disconnected  from  the  operating  handle 
and  the  jaws  will  open,  regardless  of  the  pull  which  is  being  applied 
to  the  handle,  the  instant  that  sufficient  current  passes  through  the 


By  an  ingenious  arrangement  of  tiie  iron  core  and  the  magnet  coil, 
two  turns  are  made  around  the  core  in  a  limited  space.  The  iron 
core  consists  of  two  parts,  one  fixed  and  the  other  movable,  which 
are  so  arranged  as  to  have  but  one  air  gap  in  the  circuit.  The 
movable  portion  of  the  core  operates  the  tripping  device,  as  can  be 
seen  in  Fig.  4. 

The  main  contact  blocks  are  bridged  by  a  sectional  laminated 
copper  arm,  each  section  of  which  may  be  adjusted  separately  to 
secure  the  best  contact,  which  adjustment  is  very  simply  accom- 
plished. The  main  contact  blocks  are  fastened  to  the  marble  base 
independintly  of  the  studs,  which  may  be  of  any  length  to  suit  the 
switchboard  construction. 

An  objection  to  circuit-breakers  made  with  fixed  carbon  blocks 
with  parallel  faces,  is  that  these  in  receiving  the  full  impact  when 
the  breaker  is  closed,  often  fracture  from  the  blow.  In  the  present 
circuit-breaker  these  carbon  blocks  have  a  certain  amount  of  sjjring- 
actuated  movement  and  come  together  with  a  sliding  action,  as  can 
be  seen  from  the  illustration,  which  renders  their  breaking  impos- 
sible from  the  cause  noted.  The  surfaces  are  unusually  large,  and 
the  rubbing  action  taking  place  between  them  when  the  breaker  is 
opened  or  closed  insures  clean  contacts.  As  will  be  seen  from  the 
illustrations  of  the  breaker  opened,  Figs.  I  and  3,  a  long  break  be- 
tween the  carbons  is  secured  with  a  comparatively  short  movement 
of  the  main  contact  arm,  and  arcing  occurs  at  a  safe  distance  from 
all  metal  parts.  In  addition  to  the  shunt  circuit  through  the  carbon 
contacts,  there  is  also  an  auxiliary  shunt  composed  of  smaller  copper 
arms,  which  remain  in  contact  momentarily  after  the  main  contacts 
are  opened,  thus  further  protecting  the  latter.  The  contact  arms, 
both  the  main  and  the  auxiliary,  are  clearly  shown  in  Fig.  i. 

The  setting  device  consists  of  a  rack  having  a  projecting  bracket 
upon  which  rests  the  movable  section  of  the  magnetic  core,  and  a 
pinion,  engaging  therewith,  at  the  end  of  a  short  shaft,  which  carries 
on  its  outer  end  a  helical  spring,  a  notched  dial  and  an  insulated 
knob,  the  arrangeinent  of  these  parts  being  shown  in  Fig.  4.  By 
rotating  this  dial,  the  air-gap  in  the  tripping  magnet  may  be  varied 
and  a  fine  adjustment  secured.  The  operation  of  setting  consists 
simply  in  pushing  the  knob,  so  that  the  dial  is  free  from  the  index 
pin  holding  it  secure,  and  rotating  it  until  the  figure  indicating  the 
desired  tripping  point  is  opposite  the  index  pin.  On  releasing  the 
knob,  the  dial  springs  out  and  locks  itself  in  the  pin.  The  large 
diameter  of  the  setting  dial  gives,  on  its  periphery,  a  scale  appro.xi- 
mately  nine  inches  long. 

These    circuit-breakers    operate    on    either    direct    or    alternating- 


ric.  2. — riRci"iT-ni<K.\i<F.i<  ii.osEn. 

carbon  contacts  to  operate  the  tripping  device.  Thus  the  danger 
resulting  tniiii  a  circuit-breaker  being  forced  in  upon  an  overload 
is  eliminated.  To  trip  by  hand,  the  closing  action  is  simply  reversed: 
that   i^.  the  operating  handle  is  inislu-d  up. 


I'lG.    3. — CIRCUIT-BREAKER  OPEN. 


EIG.  4. — DIAGRAMMATIC  VIEW 
OF  CIRCUIT -BREAKER. 


current  circuits  and  are  made  in  capacities  from  200  to  3,000  amp. 
They  were  designed  by  the  engineers  of  the  Stanley  Electric  Manu- 
facturing Company,  of  Pittsfield,  Mass..  and  are  being  put  on  the 
market  by  that  company. 
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Financial    Intclliiicnce. 


THE  WEEK  IN  WALL  STREET.-Timc  money  was  nflfcreil 
I'roily,  l)iit  tluTc  \v:i>  not  imicli  cicmiiiul.  the  closiiin  price  bciiiK  4J4 
pir  cent,  lor  (x)  ti>  i)o  days  ami  4' j  per  cint.  for  four,  five  antl  six 
months.  The  stock  market  was  dull  and  narrow  and  of  a  profes- 
sional character.  There  was,  however,  some  increase  in  the  invest- 
ment biiyinK  of  both  bonds  and  stocks.  <lue,  in  part,  to  the  easy  con- 
dition of  the  money  market.  The  market  in  Rcneral  was  a  variable 
one  and  the  lluctiiations  were  confined  to  narrow  limits.  The  trac- 
tion stocks  seemed  to  receive  about  as  much  attention  as  any  other 
portion  of  the  list,  this  fact  being  due  not  oidy  to  the  franchise  tax 
decision,  but  ti>  the  development  in  connection  with  the  hciriiiR  of 
a  libel  suit  Krowin^  out  of  the  charges  recently  brought  against  the 
nianagement  of  the  -Metropolitan  Street  Railway  Company.  Tho 
charges  .igainst  the  company  appear  to  have  been  utterly  discredited, 
and  the  libel  suit  has  been  dismissed  for  good.  Manhattan  was  well 
supported  in  the  face  of  the  adverse  decision  of  the  Court  of  .\ppcals 
on  taxing  franchises.  .Mtliough  the  whole  group  was  heavy  at  first, 
they  all.  including  Hrooklyn  Rapid  Transit,  developed  a  tendency 
to  recover  after  the  news  had  been  announced  that  the  Court  of 
.Appeals  had  decided  against  the  companies.  United  States  Steel 
stocks  were  rel.-ilivcly  firm  and  some  strength  was  exhibited  l)y 
.\merican  Smelling  &  Refining;  on  the  other  hand.  Amalgamated 
Copper  was  almost  entirely  neglected.  Metropolitan  Street  Railway 
touched  129  at  one  time  during  the  week,  but  recovered  and  closed 
at  13.VJ.  being  a  net  gain  of  3^  points.  Brooklyn  Rapid  Transit 
closed  at  60.  a  net  gain  of  I  point,  the  lowest  cpiotation  being  6414. 
General  Electric  was  very  quiet,  only  1,348  shares  having  been  dealt 
in.  the  closing  price  being  193' <.  Westinghouse  common  closed  at 
-'to.  and  first  preferred  at  195,  the  first  being  a  net  gain  of  3^  and 
the  latter  a  net  loss  of  15  points.  Western  Union  lost  %  point, 
closing  at  85,     Following  are  the  closing  quotations  of  May  5 : 


.\mprican  Tel.  &  Cable 

American  Tel.  &  Tel 

.\merican  Dial.  Tel 

BrookLm  liapiil  Transit 

Commen-ial  Cable 

Qectrio  Boat     20 

Eloitrio  Boat  pfd 35 

Eleotrif  lA>a.l  Ke<luction. .  .       IH 

Electric  Vobiile 12 

Electric  Vehicle  pfd 15 


NEW  YORK 
Apr.  28.      May  5 


«5M       66H 


119; 


Apr   2S.     May 

American  Tel.  &  Tel   1«0T*       I58-) 

Cjimbcrlanil  Telephone 

Edison  Kle<'.  Ilium 

General  Electric 

Western  Tel.  &  Tel  19  19 


.\pr.  28.     May  5 

Oeneral  Electric lii2K      192 

Hudson  River  Tel 

Metropolitan  St.  Ry 130^^       134^ 

N.  E.  Elec.  Veh.Tms « 

N.T.&N.  J.  Tel 

N.  Y.  E.  V.  T.  Co 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 8S  MM 

Westinghouse  com 195         210 

We-stindhouse  pfd 193        210 


Apr.  28  May  5 

Western  Tel.  .<;  Tel.  pfd.. . .      96  9'! 

Mexican  Telephone 2H  2H 

New  England  Telephone  . . .  1.36  1,38 

Westinghouse 9!) 

Westinghouse  pfd 95 


American  Railways. . 
Elec.  Storage  Battery  .     . 
Elec.  Storage  Battery  pfd 
Elec.  Co.  of  .America.   .  . . 


PHILADELPHIA 
Apr.  2S.      Mays 


74 


74* 


Central  Puion  Tel. 

Chicago  Edison 

Chicago  City  Ry 205 

Chicago  Tel.  Co  

National  Carbon .     2iii 

» Asked. 


CHICAGO 
Apr.  28.     May  5 


Apr.  28.    May  5 

Phila.  Traction 97K        iflH 

Phila.  Electric  TH  1% 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


208>a 


Apr  28.  May  5 

National  Carbon  pfd 96  97 

NorthwestElev.com 

Union  Traction  ''6M  5!^ 

Union  Traction  pfd 33  32 


WESTINGHOUSE  ELECTRIC— A  special  telegram  from  Pitts- 
burg of  May  2  says :  Westinghouse  Electric  second  preferred  closed 
at  i05'/2  bid.  a  net  advance  from  the  low  price  of  the  week  of  more 
than  Sio  a  share.  The  basis  for  the  advance  was  a  rumor  that  the 
company  was  about  to  issue  a  portion  of  the  $7,000,000  treasury 
stock,  but  an  authoritative  statement  relating  thereto  w-as  not  ob- 
tainable until  after  the  market  closed.  A  prominent  officer  of  the 
company  made  the  following  statement:  "I  believe  the  Westinghouse 
Electric  and  Manufacturing  Company  will  shortly  issue  some  addi- 
tional stock  from  the  $7,000,000  still  unissued.  At  least  the  advis- 
abilitj-  of  this  plan  is  now  under  discussion.  The  authorized  capital 
of  the  company  is  $25,000,000  and  the  issued  capital  is  $18,000,000. 
The  sales  for  the  year  ending  March  31,  1903,  were  $24,000,000,  an 
increase  of  30  per  cent,  over  the  sales  for  the  year  ended  March  31, 
1902.  The  earnings  from  the  sales  were  over  $4,500,000.  and  after 
writing  off  large  amounts  and  paying  dividends  and  interest  the 
present  surplus  is  upward  of  $8,000,000.  In  case  the  company  were 
to  issue  to  the  stockholders  at  a  favorable  price  $4,500,000  out  of  the 
$7,000,000  stock  now  in  the  treasury,  the  entire  capital  issued  would 


yet   be  only  one  halt  that  ol  the  (  mieral  l-.lcciric  Compan\,   with  it* 
capilali/alion  of  $4.s,(xx),nuo." 

KLKCTRIC  CUMI'ANV  OF  AMERICA,- At  the  annual  meeting 
of  the  stockholders  of  the  {'"lectric  Company  of  America,  held  a  few 
days  ;igo,  I'resideiit  .Snowden  presented  the  annual  report  showing; 
net  earnings  of  $34i),5.)<(  in  kjoj,  as  comp:ired  with  $281,38.'  in  iipi, 
a  gain  of  J4  per  cent.  The  surplus  account  at  the  end  of  1902  showed 
a  credit  of  $453,77').  The  company  has  no  floating  or  bonded  indebt- 
edness and  the  interest  charges  on  some  of  the  imderlying  ccjrpora- 
tions  have  been  reduced  by  payments  and  refunding  operations. 
The  plants  operated  were  stated  to  be  in  the  highest  condition  of 
elficiency.  The  directors  of  the  company  were  unanimously  re- 
elected. The  earnings  for  the  first  three  moTiths  of  1903  were  $91,280, 
an  increase  of  $i().()07,  or  2j  per  cent,  over  the  corresponding  period 
of  \i}02.  The  income  accoimt  for  the. year  ended  December  31,  \<yiii, 
compares  with  the  three  previous  years  as  follows: 


1902 
$366,587 
26,9!;6 

$393,543 
41.064 

$352,479 
203,980 

$148,499 

916,194 

$1,064,693 

2     610,917 

1901. 

$281,232 

198,954 

$480,186 

$480,186 
306,038 

$174,148 

1900. 

$374,538 

36,156 

$410,694 

■  899. 
$407,975 
633.36» 

$1,041,344 

$410,694 
406,281 

$4,413 

$1,041,344 
202,419, 

$838,9:!S 

Extra  div.  paid  June,  '0 

P.  &  r..  surplus  

$4.'i3,776 

AMERICAN   BELL  TELEPHONE.— The   American    Bell   Tele- 
phone Company  has  filed  a  certificate  of  condition  as  of  March  31, 
1903.  which  we  compare  with  statement  of  March  25,  1902: 
.'\sscts: 

Cash    and    debts    receivable    

Stock   of  .\mcr.   Tel.  &  Tel.    Company    

Total      

Liabilities: 

Capital    stock   unexchanged    

Debt     

Tor  exchange  of  shares  outstanding    

Balance    outstanding  assets    


Total 


1903. 

1902. 

$3,000,000 
27,124,800 

32,131,800 

$32,124,800 

$32,131,800 

$7,000 

$10,700 

10,000,000 

10,000,000 

7,200 

10,700 

22,110,400 

22,110,400 

$32,124,800 

$32,131,800 

On  March  31,  1903,  there  were  72  shares  of  Bell  stock  not  ex- 
changed in  the  hands  of  nine  stockholders.  Charles  W.  Amory, 
Alexander  Cochrane  and  Henry  Showe  as  trustees  for  the  Ameri- 
can Telegraph  &  Telephone  Company,  own  258,686  shares,  as  against 
258,651  last  year. 

MISSOURI  EDISON  COMPANY.— It  is  reported  from  St. 
Louis  that  plans  for  the  absorption  of  the  Missouri-Edison  Electric 
Company  by  the  North  American  Company  have  been  about  com- 
pleted. The  New  York  corporation,  it  is  said,  is  in  actual  con- 
trol of  the  Missouri-Edison,  and  has  been  for  some  time.  The 
terms  upon  which  the  deal  was  made  have  not  been  made  public 
as  yet.  It  was  stated  on  good  authority,  however,  that  the  stock 
is  taken  on  a  basis  of  $50  for  the  preferred  and  $25  for  the  com- 
mon. 

BIRMINGHAM  (ALA.)  LIGHT  &  POWER.— A  meeting  of  the 
stockholders  of  the  Birmingham  Railway,  Light  and  Power  Com- 
pany., held  at  Birmingham,  Ala.,  resulted  in  an  increase  of  the  capital 
stock  to  $6,000,000.  This  is  an  increase  of  $1,000,000,  all  preferred 
stock,  A  dividend  of  lYi  per  cent  on  thecommon  stock  was  suggested, 
and  will  be  issued  July  i.The  new  capital  stock  will  participate  after 
July  I.  The  cash  derived  from  the  increase  will  be  used  in  exten- 
sions and  improvements. 

ELECTRICAL  PRODUCTION. -It  is  noted  by  the  financial 
papers  that  while  the  General  Electric  Company  has  transacted 
a  business  of  $36,000,000  the  past  year  upon  a  capital  of  $45,000,- 
000  stock,  the  Westinghouse  Company  has  done  a  business  of 
$24,000,000  upon  a  capital  of  $18,000,000,  that  is,  sales  have  ex- 
ceeded the  issued  capital  by  one-third. 

MONTREAL  POWER  BONDS.— The  entire  issue  of  Montreal 
Heat,  Light  &  Power  Company's  5  per  cent,  thirty-year  bonds, 
amounting  to  $3,400,000,  offered  by  N.  W.  Harris  &  Co.,  of  New 
York,  and  the  Bank  of  Montreal,  has  been  disposed  of.  These  bonds 
were  issued  for  the  purpose  of  the  plant  of  the  Lachine  Hydraulic 
Power  Company,  as  already  noted  in  these  pages. 
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GENERAL  ELECTRIC  STUCK  DIVIDEND.— According  to 
advices  from  Boston,  it  is  slated  by  men  high  in  the  management 
that  the  General  Electric  Company  has  in  mind  the  payment  of  a 
10  per  cent,  stock  dividend  this  year  if  business  conditions  continue 
as  at  present,  and  there  are  no  signs  of  a  let-up  at  the  present  time. 
The  company  is  extremely  liberal  in  its  charges  to  depreciation,  yet 
earnings  show  25  per  cent,  for  its  stock  and  the  management  believes 
that  stockholders  should  benefit  from  these  large  earnings  to  a  greater 
extent  than  8  per  cent,  per  annum.  As  the  directors  are  not  in  favor 
of  increasing  the  cash  dividend  liie  only  way  that  the  stockholders 
can  derive  benefits  is  in  the  shape  of  stock  dividends.  While  there 
has  been  no  definite  decision  in  regard  to  the  matter,  it  is  understood 
that  the  directors  have  informally  talked  it  over  and  this  method 
meets  with  the  general  approval  of  the  members  of  the  board. 

FAILURE  OF  HELIOS-UPTON  COMPANY.— Norman  W. 
Bingham,  of  Somerville,  Mass.,  and  Edward  Davis,  of  Philadelphia, 
have  been  appointed  by  Judge  Colt  in  the  United  States  Circuit 
Court,  at  Boston,  receivers  of  the  Helios-Upton  Company,  a  New 
Jersey  corporation,  with  places  of  business  at  Peabody,  Philadelphia 
and  Chicago,  and  engaged  in  the  manufacture  of  electrical  appliances. 
The  receivers  were  appointed  in  a  suit  brought  by  King  Upton,  of 
Salem,  a  creditor  with  a  claim  exceeding  $76,000  and  the  largest 
stockholder  in  the  corporation.  The  debts  of  the  company,  it  is 
alleged,  exceed  $2.35,000,  and  it  is  unable  to  pay  them  promptly.  The 
receivers,  who  are  appointed  to  conserve  the  interests  of  the  creditors 
and  the  stockholders,  are  authorized  and  directed  to  carry  on  the 
business.     Each  gave  a  bond  for  $25,000. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— There  was  some  unsettled  feeling  in 
the  trade  and  industrial  situation,  due  to  weather  conditions  and  labor 
disturbances.  General  business  and  crop  conditions,  however,  re- 
mained favorable.  Cold  weather  and  snow  in  the  West  checked 
farm  work ;  interfered  with  retail  distribution ;  retarded  re-orders 
and  did  some  damage  to  winter  wheat.  In  the  East,  however,  opposite 
conditions  were  noted.  There  the  weather  was  springlike,  which 
gave  a  needed  stimulus  to  retail  distribution.  Strikes  are  numerous, 
though  few  of  them  are  of  long  standing,  the  tendency  being  for 
employers  to  concede  most  of  the  demands  or  submit  them  to  arbi- 
tration. The  gross  railway  earnings  for  the  first  three  weeks  of 
April  promise  to  exceed  those  of  a  year  ago  by  14  per  cent.,  and 
the  net  returns  so  far  received  for  March  are  extremely  favorable. 
Wholesale  trade  is  seasonably  quiet.  In  the  textile  trade  the  strike 
of  Lowell  cotton  goods  employees  still  continues,  while  the  abnormal 
condition  of  cotton  prices  checks  large  operations.  Pig  iron  was 
generally  dull,  except  at  Pittsburg,  where  a  quite  heavy  movement 
was  reported.  Steel  billets  are  as  scarce  as  ever,  and  structural 
material,  plates,  sheet  bars  and  rails  are  in  active  request  at  firm 
prices.  Some  other  metals  are  weaker,  lead  being  marked  down 
30  cents  per  hundred  pounds.  Copper  is  also  lower,  both  at  home 
and  abroad,  and  the  market  was  very  weak.  The  quotations  of  the 
Metal  Exchange  are  I4f^  to  15c.  for  Lake  and  electrolytic,  and  14}^ 
to  i4-)4c.  for  casting  stock.  The  business  failures  for  the  week  ending 
April  30,  as  reported  by  Bradstrect's.  numbered  173.  against  132  the 
week  previous,  and  174  the  corresponding  week  last  year. 

ALLIS-CHALMERS  GAS  ENGINES.- It  was  stated  last  week 
by  Mr.  E.  D.  Adams,  New  York  member  of  the  Executive  Com- 
mittee of  the  Allis-Chalmers  Company,  that  the  Allis-Chalmers  Com- 
pany may  soon  have  to  double  the  size  of  their  great  works,  although 
the  new  works,  which  have  just  been  completed,  cost  between  $2,000,- 
000  and  $2,500,000.  The  taking  of  a  contract  for  the  exclusive  con- 
struction of  German  gas  engines  by  the  Allis-Chalmers  Company 
is  responsible  for  the  great  project.  The  company  has  secured 
the  sole  right  for  building  and  erecting  the  engines  of  a  firm  in 
Nuremberg  and  Augsburg  for  the  United  States,  Canada,  liritish 
Columbia  and  Mexico.  The  German  manufacturers  have  produced 
an  engine,  says  Edwin  Reynolds,  consulting  engineer  of  the  .\llis- 
Chalmers  Company,  which  is  apparently  destined  to  revolutionize 
many  lines  of  manufacture.  The  principal  feature  is  the  use  of  the 
gas  generated  by  the  fuel  in  blast  furnaces  for  supplying  heat  and 
power,  instead  of  operating  engines  as  now  built  with  the  usual 
application  of  fuel  and  steam.  It  is  anticipated  that  there  will  be  a 
great  demand  for  the  new  machines,  in  other  fields  as  well,  such  as 
the  electrical.  A.  member  of  the  company  speaks  with  the  highest 
praise  and  satisfaction  concerning  the  German  invention.  He  says 
that  a  2,ooo-ltp  unit  w-ill  be  built  at  the  Milwaukee  shops  for  exhibi- 
tion at  the  St.  Louis  Fair. 

HOOSICK  RIVER  WATER  POWER.— The  Schaghticoke 
(N.  Y.)  Electric  Company  has  just  been  incorporated  by  George  E. 
Greene,  S.  E.  Gibson,  E.  H.  Libby,  Frank  H.  White  and  H.  J. 
Greene.  The  capital  stock  is  placed  at  $30,000  in  certificates  of  in- 
corporation.    It   is  understood  that   the  capital   stock  will  be  largely 


increased.  The  main  object  of  the  company  is  to  develop  a  water 
power  about  one  mile  below  Schaghticoke  village  in  Rensselaer 
County  on  the  Hoosick  River.  The  river  at  that  point  runs  through 
a  deep  narrow  gorge  and  winds  around  a  peninsula  for  over  a  mile, 
so  that  at  the  narrowest  point  of  land  or  at  the  neck  of  the  peninsula 
and  on  the  south  side  the  river  flows  within  300  ft.  of  its  course  on 
the  north  side,  but  the  fall  between  the  two  points  is  35  ft.  The 
company  proposes  to  tunnel  this  neck  and  to  build  a  dam  35  ft.  high 
just  below  the  tunnel,  which  will  give  a  70-ft.  head.  It  is  claimed 
that  5,000  hp  can  be  developed  at  a  very  moderate  expense.  .A.  large 
amount  of  land  and  water  rights  have  already  been  acquired. 

YORK  ELECTRIC  &  MACHINE  COMPANY,  of  York,  Pa., 
proposes  to  furnish  a  complete  equipment  for  the  manufacture  of 
incandescent  lamps  "according  to  the  latest  developments,  sacrificing 
nothing  in  point  of  quality  while  attaining  a  minimum  cost  of  pro- 
duction." This  includes  machinery  for  accomplishing  or  greatly 
assisting  every  operation  in  the  glass  room,  as  well  as  the  necessary 
machinery  and  apparatus  for  other  parts  of  the  factory.  Mr.  J.  E. 
Graybill,  of  York,  is  the  president  of  the  company;  Mr.  J.  P.  Trimmer 
treasurer,  and  Mr.  Paul  Mcjunkin  secretary.  Mr.  Louis  A.  Drexler, 
of  Braddock,  is  also  one  of  the  directors. 

THE  WHITE  MOUNTAIN  PAPER  COMPANY  has  recently 
purchased  from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany three  i,ooo-kw  and  one  300-kw,  three-phase,  engine  type  alter- 
nators, which  are  complete  with  exciters,  and  are  to  be  direct-con- 
nected to  Hamilton-Corliss  engines  installed  in  its  paper  mill  at 
Portsmouth,  N.  H.  The  various  machines  in  this  mill  will  be  oper- 
ated by  Westinghouse  induction  motors,  aggregating  5,500  hp.  When 
this  apparatus  is  in  operation  it  will  comprise  the  largest  individual 
electrical  installation  in  a  paper  mill  in  the  world. 

LIGHTING  A  CLEVELAND  STORE.— Mr.  J.  Harkness  Brown 
has  recently  closed  a  contract  w'ith  the  Nernst  Lamp  Company,  of 
Pittsburg,  Pa.,  for  over  1,500  Nernst  lamps,  which  are  to  be  used  for 
lighting  his  large  department  store  on  Euclid  Avenue,  Cleveland, 
Ohio.  The  lamp  is  especially  fitted  for  illuminating  dry  goods 
stores,  not  only  for  the  reason  that  90  per  cent,  of  the  light  is  thrown 
to  the  counters  and  floors  where  it  is  most  needed,  but  also  on 
account  of  the  daylight  quality  of  the  light,  rendering  a  correct  deter- 
mination of  color  possible. 

TUERK  FANS  FOR  VARIOUS  FOREIGN'  COUNTRIES.— 
E.  B.  Latham  &  Co.,  39  Vesey  Street,  New  York,  general  and  export 
agents  for  the  Hunter  Fan  &  Motor  Company,  of  Fulton,  N.  Y., 
have  lately  secured  several  substantial  orders  for  Tuerk  alternating- 
current  ceiling  fans  for  shipment  to  India,  Brazil,  Japan,  England, 
(jermany  and  Chili.  Orders  sent  from  the  first  two  countries  have 
been  considerable.  .A.s  regards  domesfic  trade  the  South  is  the 
largest  buyer  at  present.  An  order  has  also  been  received  last  w-eek 
for  200  direct-current  ceiling  fans  for  shipment  to  Providence  R.  I. 
THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Phil- 
adelphia, has  recently  closed  a  contract  with  the  Savannah  Electric 
Company,  Savannah  Ga.,  for  the  installation  of  a  battery  of  "Chlor- 
ide"' accmnulators  having  a  capacity  of  480  amp.  for  regulating  the 
rapid  fluctuations  on  their  railway  circuit.  This  battery  is  also  to 
be  used  in  connection  with  the  lighting  system,  and  is  operated  in 
connection  with  a  specially  wound  motor-driven  booster.  The  lead- 
lined  tanks  for  this  installation  are  made  sufficiently  large  to  double 
the  capacity  of  the  battery  when  an  increase  is  necessitated. 

THE  PACIFIC  ELECTRIC  RAILWAY  COMPANY,  of  Los 
.\ngeles,  has  closed  a  contract  with  the  Westinghouse  Electric  & 
Manufacturing  Company  for  four  loo-hp  and  three  30-hp  induction 
motors,  which  will  be  used  to  operate  the  auxiliaries,  including  the 
air-circulating  pumps  in  the  steam  power  electric  generating  plant 
in  Los  Angeles.  The  contracts  for  the  main  engines  and  condensing 
apparatus  were  placed  through  Charles  C.  Moore  &  Co.,  of  San 
Francisco. 

MEXICAN  HYDRAULIC  PLANT.— An  extensive  hydraulic 
plant  is  to  be  constructed  on  the  Tequisquiapam  River  in  the  vicinity 
of  Queretaro.  The  Compania  Explotadora  del  Tequisquiapam  will 
undertake  the  work.  The  plant  will  generate  the  necessary  current 
for  the  purpose  of  operating  the  interurban  railway,  which  the 
before-mentioned  company  is  constructing  between  Queretaro  aiid 
Tequisquiapam. 

AUSTRALIAN  AGENCY.— The  Niles-Bement-Pond  Company, 
136  Liberty  Street,  has  appointed  the  electrical  engineering  and  con- 
tracting firm  of  Noyes  Brothers,  of  Sydney  and  Melbourne,  as  its 
exclusive  representative  in  Australia.  The  Noyes  people  also  rep- 
resent the  Australian  interests  of  Westinghouse,  Church,  Kerr  & 
Co.,  J.  G.  Brill  Company,  and  Billings  &  Si)encer. 

ELECTRICAL  EQUIPMENT  FOR  PERUVIAN  MINES.— The 
.\Ilis-Chalmers  Company,  Broad  Exchange  Building,  New  ^'ork, 
will  shortly  let  the  contract  for  the  electrical  equipment  of  the  Cerro 
de  Pasco  copper  and  silver  mines,  Peru,  now-  being  developed  on 
an  extensive  scale  by  American  capitalists  headed  by  J.  B.  Haggin, 
Mills  Buildin.g.  New  York. 
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1)1.  1  iiKI  SI  W  IKI'l.KSS  I'Kl.l'.dUM'IIN— Dr.  I.cc  Dc  Forest 
hu.s  jum  rt'turiii-(l  from  ;i  Irip  tlimuKli  llu-  Wot  iiiid  to  tlir  I'ai-ilic 
coast.  At  t!a|)c  l-'lutli-ry  tlic  i-.xtrcmf  nortliwosi  |H>iiil  of  tlic  I'liitnl 
StiUf>i,  :t  .>ili-  hill  liccii  sciMiri-ii  for  a  traiiHpaoilic  wireless  icU-Krapli 
station.  Ilfre  tlin-c  towers  jj^  ft.  IiIkIi  will  In-  crci-tod  in  a  iriaiiKiilar 
arrunKcniont  supiKirtiiiK  tliri-i-  vcrlii-al  scrcfiis  of  wiriv  The  powrr 
of  tliis  station  will  l>c  iju  hp  and  it  will  operate  with  similar  stalioiiH 
at  Uutch  Harbor,  which  will  he  a  relay  of  a  station  at  Nome.  Alaska. 
The  service  will  he  carried  westwaril  to  Kaiiisclialka  and  Japan. 
Work  is  now  actually  under  way  at  Cape  h'latlery  and  it  is  estimated 
that  the  station  will  he  ready  lor  operation  in  Septemher.  tloiilract'- 
for  the  work  have  heeii  placed  in  the  hands  of  the  Kilhoiirne  tk 
Clark  Company.  An  exact  duplicate  of  this  Cape  Flattery  station 
is  to  he  erected  near  the  Adininistratioii  lUiidiiiK  upon  the  K.xposition 
grounds  at  St.  I^uiis.  Work  upon  this  station  is  already  under  way. 
Mr.  (i.  11.  Harhour,  the  chief  engineer  of  the  company,  is  now  in 
Si.  Louis  supervising  the  work.  (.)ne  of  the  three  towers  at  St.  Louis 
will  be  larger  than  the  others  and  will  he  surmounted  with  a  visitors' 
gallery.  High-speed  elevators  will  convey  visitors  to  the  top  of  this 
tower.  Certain  novel  electrical  effects  will  be  tried  in  connection 
with  it.  At  the  top  of  each  there  will  be  a  crown  of  iiicandcsceiit 
lights  and  a  series  of  large  licisler  tubes  will  be  aitacliecl  to  the  top 
of  the  antenna  screens.  .As  the  voltage  will  be  from  fifty  to  seventy- 
five  tli'\isaiid.  very  weird  and  beautiful  effects  will  be  obtained  when- 
ever the  transmitting  key  is  operated.  Arrangements  have  been 
made  with  the  St.  Louis  l)is(>atili  and  /'i',v/-/)i.v/'«/<-/i  for  the  trans- 
mission by  wireless  of  the  fair  news  each  day  into  the  city.  This 
station  is  also  expected  to  operate  with  the  De  Forest  station  at 
Chicago.  As  a  result  of  the  successful  demonstration  between 
Armour  &  Co.'s  stock  yards  and  the  executive  offices  over  the  heart 
of  Chicago,  Armour  &  Co.  have  given  the  American  De  Forest 
Wireless  Telegraph  Company  contracts  to  connect  their  Omaha  and 
Kansas  City  plants.  Contracts  have  been  let  for  the  erection  of  the 
towers  at  each  of  these  stations  and  JO  lip  is  the  equipment  to  be 
installed  at  each  place.  At  the  Kansas  City  plant  the  Armours  have 
two  dead  brick  stacks  175  ft.  high.  These  are  to  be  capped  with 
four  tripods  75  ft.  in  height,  making  a  total  of  250  ft.  The  operating 
station  at  Kansas  City  is  to  be  located  on  the  roof  of  the  packing 
house  midway  between  these  stacks.  Alternating  current  will  be 
obtained  direct  from  the  packing  house  dynamo.  Ground  has  been 
broken  at  Xorth  ICvanston,  Chicago,  for  the  erection  of  a  single 
tower  200  ft.  in  height  for  the  Lake  Michigan  station.  This  station 
is  to  cover  the  lake  as  far  as  Mackinaw  and  long-distance  overland 
experiments  will  be  made  from  this  point,  with  a  view  of  connecting 
the  Armour  stock  yards  in  South  Chicago  with  their  plants  at  the 
other  two  stations.  If  these  tests  are  successful,  the  De  Forest  Com- 
pany will  connect  the  Armour  plants  at  Fort  Worth,  Texas,  Fort 
Smith.  Ark.,  Kansas  Citv.  East  St.  Louis,  Chicago  and  Omaha. 

STEAM  turbine'  INSTALLATION.— The  Rome  Brass 
and  Copper  Company,  Rome,  N.  Y.,  have  just  placed  an  order 
with  Westinghouse,  Church,  Kerr  &  Co.  for  a  steam  turbine 
power  equipment  for  a  new  rolling  mill  at  Rome,  N.  Y.  The 
present  properties  of  the  company  are  located  upon  the  banks 
of  the  Mohawk  River,  at  Rome.  N.  Y.,  and  comprise  a  number 
of  rolling  mills  and  other  buildings,  scattered  over  a  considerable 
area.  The  manufacturing  facilities  afforded  by  these  mills  be- 
ing inadequate,  the  company  has  under  way  a  number  of  new 
mrlls  k)cated  at  a  short  distance  from  the  old  plant,  and  ar- 
ranged with  special  reference  to  the  ultimate  centralization  of 
motive  power.  One  of  the  new  shops  will  be  operated  entirely 
by  electricity  from  an  adjoining  power-house,  where  the  boilers 
and  turbine  machinery  will  be  located.  The  entire  mill  will  be 
operated  from  one  turbine,  no  relay  being  provided.  The  power 
unit  consists  of  a  Westinghouse  steam  turbine  direct-connected 
to  a  400-kw  Westinghouse  3-phase  turbo  generator.  The  pres- 
ent arrangements  for  boiler  and  condenser  machinery  are  still 
incomplete,  but  it  is  probable  that  the  turbine  will  operate  under 
150  lbs.  steam  pressure,  26"  or  28"  vacuum,  and  possibly  a  mod- 
erate amonnt  of  superheat.  The  generator  will  furnish  current 
at  440  volts  and  60  cycles,  which  will  be  used  at  this  voltage  upon 
the  motors  driving  the  rolls  in  the  mill.  Each  roll  will  be  inde- 
pendently driven  by  a  Westinghouse  induction  motor  of  suitable 
capacitv. 

GER^IAX  steel  FOR  UNITED  STATES  NAVY.— The  Gen- 
eral Supply  &  Construction  Company.  Maritime  Building,  New  York, 
has  secured  the  contract  for  the  furnishing  of  steel  to  be  used  in  the 
construction  of  the  machine  shops,  etc.,  of  the  new  navy-  yard  at 
Charleston.  S.  C.  The  material  will  be  of  German  manufacture, 
the  government  officials  having  decided  to  utilize  foreign  steel  owing 
to  better  prices  and  more  favorable  terms  of  delivery  than  from 
American  mills.  This  will  be  the  first  instance  of  foreign  steel  being 
used  in  the  erection  of  United  States  Government  buildings,  though, 
as  previously  noted  in  these  columns,  considerable  European  struc- 
tural material  has  been  ordered  recently  for  various  building  oper- 
ations throughout  the  East.  South  and  Middle  West.     The  present 


contract  calls  for  about  1,000  hms.  Delivery  is  t(j  be  made  in  four 
weeks.  The  (ieiural  .Supply  Company  is  now  fiKiiring.  on  behalf  of 
forriKii  mills,  on  the  contract  for  the  structural  material  fur  lli<-  large 
plant  about  to  be  coiistriicled  in  Meverly,  Mass  ,  by  the  L'nitcd  St.ites 
.Shoe  Machinery  Company.  More  than  lo.ixx)  tons  of  steel  will  be 
employed      The   lleverly  jilaiit   will  be  operated  largely  by  electricity. 

KUUOl'KAN  LLiajTKlCAL  INTKKH.S  TS.-A  cable  dispatch 
ill  llic  Nm<  Vork  Urnild  of  April  H)  from  Merlin  says:  Important 
iirKolialioiis  will  he  concluded  in  this  city  within  a  few  days  for 
the  orKani/atioii  of  an  international  electrical  trust,  embracing  the 
American  CJeneral  l^lectric  ("oinpany,  the  Urilish  Thomson  I  lousion 
Company  ami  a  newly  formed  (icrinan  electrical  trust,  the  .Allgemeinc 
l''.lectricitals  liesellschafi,  and  the  Union  Company,  of  this  city. 
Messrs.  l'<itter  and  Clark,  of  the  (ieneral  I'llectric  and  Thomson- 
Houston  Companies,  will  arrive  here  shortly  to  confer  with  the 
(jerman  leaders.  The  new  electrical  trust  purposes  to  obtain  control 
of  the  British  and  Continental  markets.  It  already  controls  the 
Union  Company,  of  this  city,  which  was  recently  fused  with  the 
(ierinan  (ieneral  i'llectric  Company,  under  the  leadership  of  llcrr 
Rathenau.  To  contest  the  trust  Siemens  &  lialske  and  the  Schiikert 
Companies  recently  formed  a  combination,  and  it  is  likely  that  the 
Westinghouse  Company  will  form  an  alliance  with  these  companies, 
as  Mr.  George  Westinghouse  is  due  here  shortly. 

KOIib:.  JAl'AN,  KXIllBITION.— At  this  excelUni  e.Nlnbition 
opening  on  .April  itj,  Messrs.  L.  J.  Healing  &  Co.,  of  'I'okohama 
and  Kobe,  have  on  view  a  display  of  British  electrical  apparatus. 
Messrs.  Hunter  &  Co.,  of  Kobe  and  Osaka,  have  an  exhibit  of  elec- 
trical apparatus,  machinery,  etc.  (Jerman  searchlights  from  Niirem- 
berg  are  also  on  view.  Messrs.  H.  Isono  &  Co.,  of  Tokyo.  Yokohama 
and  Osaka,  show  a  model  of  a  Parsons  turbo-generator  from  New- 
castle-on-Tync.  The  Mitsui  Bussan  Kaisha  show  an  English  engine 
and  dynamo.  The  Mitsui  Shibaura  Engineering  Works,  of  Tokyo, 
show  motors  and  generators  of  hoiiu'  construction.  American  elec- 
trical apparatus  is  not  noted  as  cutting  any  figure  at  all. 

THE  AMERICAN  RIVER  ELECTRIC  COMPANY,  whose  in- 
corporation was  noted  in  this  de|)artment  last  week,  has  closed  con- 
tracts with  the  Westinghouse  Electric  &  Manufacturing  Company 
for  two  2,ooo-hp  revolving  field  three-phase  engine  generators.  De- 
liveries are  promised  in  five  months.  These  generators  will  be  direct- 
connected  to  two  impulse  wheels  operated  under  a  head  of  590  ft. 
of  water,  which  will  be  obtained  from  the  .American  River  near 
Placerville.  Electric  power  will  lie  transmitted  75  miles  to  Stockton 
at  40,000  volts.    A  part  of  the  pole  line  is  under  contract. 

PITTSBURG  CARBORUNDUM  COMPANY.— As  already  in- 
timated in  these  pages,  the  Carborundum  Company  of  Pittsburg,  has 
practically  decided  to  erect  a  plant  in  the  German  Empire,  in  order 
to  compete  with  the  German  manufacturers,  as  the  proposed  high 
tarifif  and  the  cost  of  shipment  promises  to  cut  down  profits  to  a 
large  extent.  Large  shipments  are  made  to  Germany  from  the  plant 
at  Niagara  Falls,  but  German  manufacturers  have  been  adopting 
.American  methods  and  competition  is  becoming  more  keen. 

AMERICAN  CONDUIT  FOR  RUSSIAN  TELEPHONE  SYS- 
TEM.— Some  details  are  to  hand  regarding  the  important  contract 
recently  secured  for  American  conduit  to  be  installed  in  connection 
with  the  municipal  telephone  system  in-  St.  Petersburg,  Russia.  The 
value  of  the  contract  is  about  $3,000,000.  The  American  Vitrified 
Conduit  Company,  New  York,  will  ship  the  conduit.  There  will 
be  about  6,000,000  ft.  of  four-way  conduit,  which  will  represent  a 
weight  of  some  25,000  tons. 

SPRAGUE  ELEVATORS  FOR  AUSTRALIA.— The  Sprague 
Elevator  Company,  52  Broadway,  New  York,  has  recently  secured 
some  substantial  contracts  for  electric  elevators  for  passengers  and 
freight  service  in  Australia.  Edge  &  Edge,  of  Sydney,  have  taken 
a  contract  for  elevators  in  the  new  warehouse  of  W.  S.  Friend  & 
Co.,  in  that  New  South  Wales  city.  Sprague  elevators  have  also 
been  ordered  for  installation  in  the  new  premsies  of  the  Adelaide 
Steamship  Company. 

THE  H.  O.  S.  ENGINEERING  COMPANY,  of  277  Broadway, 
New  York  City,  has  secured  the  contract  for  the  new  switchboard  of 
the  Trenton  (N.  J.)  Street  Railway  Company,  consisting  of  14 
panels.  It  has  also  secured  a  number  of  orders  in  New-  York  City, 
and  in  order  to  facilitate  its  deliveries  has  taken  a  store  room  at  88 
Warren  Street,  where  it  will  carry  a  complete  line  of  knife  switches 
and  panel  boards. 

THE  NORTHERN  WIRE  &  CABLE  COMPANY  has  incor^ 
porated  with  a  capital  of  $300,000  full  paid,  and  will  at  once  erect  a 
plant  in  Milwaukee  for  the  manufacture  of  lead-covered  telephone, 
telegraph  and  power  cables  and  wires.  It  is  now  in  the  market  for 
the  factory  power  equipment.  J.  B.  Adams  is  general  manager,  with 
offices  in  the  Wells  Building,  Milwaukee. 

\"ERA  CRUZ  LIGHTING  PROJECT.— An  electric  lighting  plant 
is  to  be  built  in  Acatlan,  State  of  Vera  Cruz.  Mexico. 
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(5enetal  IFlews. 


The  telephone. 


W  AVeKc;SS,  GA.— Tin-  iicU  Teleplioiic  Cumpany  lias  liuught  out  the  South- 
ern Telephone  Company,  of  Waycross.  Several  thousand  dollars  worth  of  im- 
provenients   are    being   made. 

PAYETTK,  IDA. — The  Rocky  Mountain  Bell  Telephone  Company  has  de- 
cided to  make  an  extension  from  this  city  to  the  mouth  of  Big  Willow  canyon, 
a  distance  of   twenty-eight  miles. 

BYRON,  ILL. — The  Byron  Telephone  C'ompany  has  increased  its  capital 
to   $10,000. 

FRKEPORT,  ILL. — The  Stephenson  County  Telephone  Company  has  changed 
its  headquarters   from   Chicago  to  Freeport. 

WAUKEG.VN,  ILL. — The  Chicago  Telephone  Company  is  preparing  plans 
for  a  new   exchange  building  in   this  city  to  cost   $50,000. 

HILLSBORO,  ILL.— The  stockholders  of  the  Mutual  Telephone  Company, 
of  Hillshoro,  have  voted  to  increase  the  capital  stock  of  the  company  to  $10,000 
and  to  bond  the  property   for  half  that  amount. 

RUSIIN'ILLE,  ILL.— The  Rushville,  Pleasant  View  &  Browning  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $2,400,  the  incorporators 
being   M.    \V.   Greer,   M.    S.    Strong  and   S.    R.   Carey. 

U.\IOXD.\LE,  IND. — The  Uniondalc  Telephone  Company  erected  by  and 
used  almost  exclusively  by  farmers  is  extending  its  lines  to  Zanesville  and 
Markle. 

VINCEXXES,  IND. — The  Knox  County  farmers'  telephone  companies  are 
being  connected  with  the  Vincennes  Company  and  soon  the  city  wires  will 
reach   nearly  a  thousand  farmers. 

LOOGOOTEE,  IND. — The  Luogootee  Telephone  system,  damaged  by  fire 
recently,  has  again  been  p>tt  in  i)|>eration.  The  system  has  been  greatly  im- 
proved and  connection  made  with  the  Home  Telephone  Company's  lines  at 
Washington,   Ind. 

INDI.\N.-\POLIS,  IND. — It  is  now  definitely  assured  that  Indianapolis  and 
Chicago  will  have  independent  telephone  connection  by  fall.  The  independent 
people  are  pushing  work  in  Chicago  and  expect  to  have  their  city  system  in 
operation  by  July.  They  will  bulla  lines  radiating  from  that  city  and  will 
connect  with  the  New  Long  Distance  Company  at  Lafayette  and  other  points 
further  east. 

INDIANWPOLIS,  IND.— .-Kt  the  annual  meeting  of  the  stockholders  of  the 
New  Long  Distance  Telephone  Company,  the  old  board  of  directors  was  re- 
elected which  in  turn  organized  and  re-elected  S.  P.  Sheerin,  president;  A.  F. 
Ramsey,  vice-president;  H.  B.  Sale,  secretary,  and  A.  H.  Nordyke,  treasurer. 
The  report  of  the  secretary  for  the  fiscal  year  showed  $16,602.49  carried  to  sur- 
plus, after  the  payment  of  e.xpenses  of  every  kind  (including  quarterly  i  per 
cent,  dividends)  which,  added  to  the  $14,085.77  surplus  of  last  year,  makes  the 
present  total  surplus  $30,688.26. 

SULLI\'.\N,  IND. — A  delegate  meeting  of  representatives  of  all  the  tele- 
phone companies  in  this  county  was  held  here  on  April  25  at  which  arrange- 
ments were  made  for  unifying  and  installing  a  complete  county  service.  A 
conservative  estimate  shows,  that  it  will  give  Sullivan  direct  communication 
with  12,000  telephones  in  this  and  adjacent  counties.  Under  the  agreement  the 
local  company  will  operate  all  telephones  in  Hamilton  Township.  The  general 
exchange  will  be  located  in  Sullivan  and  the  arrangement  will  give  free 
service  with  all  telephones  in  Crawford  County,  III.,  Green,  Davies  and  Clay 
counties,  Ind.,  and  connection  with,  the  indejiendent  system  will  give  free 
service   in   Vigo   and   Knox   counties. 

INDIANAPOLIS,  INI).— The  following  new  lelphone  companies  have  been 
recently  incorporated.  The  Sulphur  Springs  Telephone  Company,  capital 
stock  $7,000,  John  VV.  Whitworth,  Samuel  -Allen  and  others  are  directors; 
the  Macey  Telephone  Company,  capital  stock  $2,000,  Charles  M.  Snepp,  Thos. 
Y.  Savage  and  E.  B.  Sutton  arc  the  incorporators;  the  Mount  Lebanon  Tel- 
ephone Company,  capital  stock  $3,000,  Emanuel  .Smith,  VVm.  Andis,  Jr.,  and 
George  Potts,  all  of  Greenfield,  are  the  incorporators;  the  Mooresville  Telephone 
Company,  of  Mooresville,  Morgan  County,  filed  amended  articles  of  incor- 
poratioit  and' increased  its  capital  stock  $12,000.  This  company  will  make  ex- 
tensions and  install  a  new  switchboard.  D.  B.  Johnson,  O.  H.  Mills  and  A.  S. 
Wheeler  are  the  officials.  The  local  Union  Telephone  Company,  of  Washington 
County,  to  establish  and  operate  a  telephone  system  in  Washington  County. 
The  capital  stock  is  $10,000.  T.  T.  Morris,  L.  B.  Palkwood  and  Wiley  Stewart, 
of  Washington,  are  the  directors. 

OSCEOL.\,  lA. — The  Crescent  Mutual  Telephone  Company,  of  Osceola,  has 
been  incorporated   with  a  capital  stock  of  $400. 

[)ES  MOINES,  I.\. — The  New  Sharon  Independent  Tele|)hone  Company  has 
been   incorporated   with    a   capital   stock   of   $24,000. 

\V.\SHT;Y,  lA.- The  Farmers'  &  Merchants'  Telephone  Company,  of 
Washta  has  increased  its  capital  stock  from  $3,000  to  $5,000. 

D.AYTON,  LA. — The  Dayton  Telephone  Company  has  decided  to  expend 
about   $3,000   in   the   improvement   and  the   expansion  of  its  service. 

MUSC.\TINE,  I.\. — The  Muscatine  and  Louisa  County  Telephone  Company, 
of  Muscatine,  has  filed  articles  of  incorporation,  capital  $25,000.  J.  H.  Letts 
is  president,  and  D.   II.   Wilbrook.  secretary. 

B.ALTI.MORE,  MD. — The  subscribers'  suit  against  the  Maryland  Telephone 
&  Telegraph  Company  has  been  dismissed  by  the  Circuit  Court.  An  injunction 
was  sought  to  restrain  the  company  from  charging  more  than  was  prescribed 
by  the  ordinance  of  July  i.  t8g6.  viz.:  $4  i)cr  month  for  business  and  $3  per 
month    for    house    ser\'ice. 


I,.\.\SI.\G,  .MICH.  The  .Macon  Telephone  Company  has  been  incor[)orated 
with  a  capital  stock  of  $2,000. 

BROOKLYN,  MICH.— The  Brooklyn  &  South  Norvell  Telephone  Company 
has  filed  articles  of  association. 

C.\P.\C,  -MICH. — The  Capac  Telephone  &  Messenger  Company  has  been 
incorporated   with   a   capital  stock   of   $15,000. 

HOWELL,  MICH. — The  Livingston  County  Mutual  Telephone  Company  has 
increased    its   capital    stock    from    $10,000    to   $50,000. 

KAI..AMAZOO,  MICH.— Mr.  P.  C.  Burns,  president  of  the  American  Tele- 
phone Company,  of  Chicago,  it  is  stated,  has  purchased  12,000  shares  of  the 
stock  of  the  Citizens'  Telephone  Company,  of  Kalamazoo,  and  is  thereby  the 
largest  single  stockholder  in  that  com|)any.  The  company  is  now  engaged 
in    laying    conduits. 

HUTCHINSON,  MINN.— The  Hutchinson  Exchange  Company  has  decided 
to   construct  a  line  from  this  city   to   Minneapolis. 

MADELIA,  MINN. — The  Madelia  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $3,500.  The  officers  arc:  President,  J.  J.  Keber;  sec- 
retary, Charles  Sundberg;  treasurer,  L.   M.   Olson. 

MANKATO,  MINN.^The  Minnesota  Valley  Telephone  Company  intends 
to  extend  its  lines  from  Mankato  to  Sioux  Falls, 'S.  D.,  during  the  summer. 
The  Twin  City  Telephone  Company  expects  to  build  a  line  from  Lyle  to  the 
Twin  Cities.  It  is  also  reported  that  an  independent  telephone  line  is  pro- 
jected  from   Austin   westward   to   Siou.x    Falls. 

LINCOLN,  NEB. — The  Hebron  Home  Telephone  Company  has  filed  articles 
of  incorporation.  The  incorporators  are  Charles  M.  McNeill  and  A.  H.  Hawes. 
The   capital  stock   is   $25,000. 

BEDFORD,  NEB. — The  Bedford  County  Telephone  Company  has  increased 
its  capital  stock  from  $5,000  to  $20,000.  The  work  of  stringing  about  twenty 
miles  of  new   line   is   now  in  progress   between   Bedford  and   Morrison's   Cove. 

WIMBLEDON,  N.  D. — Business  men  of  this  place  recently  organized  an 
electric  light  and  telephone  company  for  the  purpose  of  furnishing  electric 
lights  to  the  village  and  to  establish  a  telephone  system  throughout  the  county. 

IRONTON,  OHIO.— The  Ohio  Valley  Telephone  Company  has  been  organ- 
ized with  a  capital  of  $200,000  to  consolidate  the  independent  lines  between 
Charleston,  W.  Va.,  and  Cincinnati.  It  will  enter  Cincinnati  with  a  line  from 
Portsmouth  and  will  extend  to  Lexington,  Ky.,  Lebanon,  Ohio,  and  Wilming- 
ton, Ohio. 

PITTSBURG,  PA.— The  Bedford-Fulton  Telephone  Company  has  been  in- 
corporated with  a  capital  of   $5,000.     T.  A.   Holmes  is  one  of   the  directors. 

MEMPHIS,  TENN. — It  is  proposed  to  erect  a  telephone  line  along  the  St. 
Francis  levee  system  from  New  Madrid  to  Memphis.  Chief  Engineer  H.  T\I. 
Pharr.   of   the   St.   Francis   levee   board   is'  drawing   the   plans. 

S.VLT  L.AKE  CITY,  UTAH.-  The  strike  of  the  telephone  girls  of  Butte  is 
over  and  the  girls  have  been  reinstated  without  prejudice.  Manager  Murray, 
of  the  Rocky  Mountain  Bell  Telephone  system,  learning  that  there  would  be  a 
beligerant  demonstration  of  the  strikers  at  Butte,  the  eleven  girls  who  were 
taken  from  here  to  replace  the  strikers  were  sidetracked  by  the  manager  at 
Dillon.  At  this  juncture  a  settlement  of  the  strike  was  reached  and  the  girls 
have  returned.  Miss  McDermott,  whose  dismissal  as  chief  operator  was  the 
immediate  cause  of  the  strike,  has  resigned  and  it  is  stated  that  there  is  still 
considerable  dissatisfaction,  which  may  result  in  another  strike,  over  the  man- 
ner in  which  she  was  treated. 

RICHWOOD,  WIS.— The  Richwood  Telephone  Company,  with  a  capital 
of  $1,000,  has  been  incorporated  by  John  Thaner,  E.  Krueg,  H.  Jouger  and 
Frank   Petri. 


ELECTRIC  LIGHT  AND  POWER. 


NEW  WINDSOR,  COLO.— The  Board  of  Trustees  has  granted  E.  I.  Ray- 
mond and  H.  C.  Branch  a  franchise  to  construct  and  maintain  an  electric  light 
and  power  system   in   the  town  of  Windsor. 

WASHINGTON,  D.  C— Local  press  reports  state  that  the  Great  Falls  Power 
Company  will  be  ready  within  a  few  weeks  to  let  contracts  for  its  plant,  which 
will  cost  about  $2,500,000.  Allen  L.  McDermott,  president  Washington  Rail- 
way &  Electric  Company  and  other  stockholders  of  this  road  are  reported  in- 
terested. 

LOUISVILLE,  GA. — The  citizens  have  voted  to  issue  $20,000  bonds  for  an 
electric  light  plant  and  water  works. 

E.\ST  POINT,  G.\. — Judge  R.  F.  Thompson,  of  East  Point,  is  on  a  commit- 
tee to  investigate  the  price  of  lights  and  report  to  the  town. 

ATLANT.\,  G.A. — O.  H.  Shefiield,  an  electrical  engineer  of  Atlanta,  visited. 
Anderson,  S.  C,  recently  representing  a  company  proposing  to  develop  5.000 
horse  power  at  Cherokee  Falls  in  Abbeville  County,  S.  C.  It  is  proposed  to 
sell  electric  power  to  .\nderson  and  other  towns. 

-ATL.-XNT.A,  G.\. — It  is  reported  that  negotiations  are  now  on  between  the 
Bull  Sluice  Electric  Company  and  various  manufacturing  concerns  looking  to 
the  establishment  of  a  number  of  the  latter  near  the  big  electric  plant.  It  is 
estimated  that  nearly  half  of  the  power  will  he  thus  utilized. 

LEWISTON,  ID.\. — The  surveyor  of  the  Crackerjack  mine  is  at  work  pre- 
paring plans  for  an  electric  plant,  the  power  for  which  will  be  generated  on 
Lake   Creek. 

REXBURG,  ID.\.— The  Snake  River  Electric  Light  &  Power  Company, 
Ltd..  of  Rcxburg,  has  been  incorporated  with  a  capital  of  $100,000,  by  Jas. 
H.   Wilson,  John  H.   Hendricks  and  others. 

BELVIDERE.  ILL.— The  citizens  have  voted  to  issue  $25,000  bonds  for  a 
municipal    lighting   plant. 
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(  KNTKAII  A.  Ill  Ihr  M(iiluiiil>'  l.lulil  (  oiiipuny  lia<  lirrii  urK«nltrU 
l<>   ii>iiairiu'l    nil   rlrilrli'   IikIiI   plant. 

UllNl  V,  11. 1..  Tlir  liiilrpriiilrnt  KIrclrIc  MkIiI  Hi  Power  Company,  wlilch 
iritiilly  urctiriMl  a  Iriiiuliiir,  hat  piirilmM-il  pruprrly,  nnj  will  tuon  fmt  ■ 
powrr   liuiur. 

S.WllKtiOK,  II. I..  Il  in  prupiiaril  lit  romtriicl  nn  electric  IIkIiI  I'liint 
III  I'lxl  utititil  )6,uun.  rrlvnlr  pnrtira  urr  iiliu  lalkinK  u(  pullMiK  m  u  plant. 
.V'lilliinii  (Irlinilr  liaii  Iwcn  flrculcil  on. 

.>^|-KI.\i:i''IKI.|).  Il.l..  -Tlir  plants  t<(  tlir  Spi  inuhrl.l  (i:i»  (onipiiii).  llir 
Spnniitirlil  Klrclrlc  Liulit,  Ileal  St  I'nwer  C'iMiipiiny,  the  reople'i  iltil  Water 
lleiilinK  S  KIcctric  (.'onipuny  ami  llir  Cunxiliilaieil  Kailway  I'unipany  are  re- 
porlril  aliniii  to  l>e  aliaorbeil  liy  un  Kuslcrn  synillinlr,  wliicll  cunleniplaleii 
rMrnmve    iinprnvrnienta. 

l.()()i;(l()TKK.  1NI>.  Tlie  Town  Council  liiu  taken  ulepn  tuwanl  tlie  erec- 
tion of  an  electric   liiilit   anil  water   work*. 

Ill.l'KI-'TON.  I.Nl).  The  Council  lias  awanlcil  to  tlie  Oldt  Conttructiun 
Company,  of  l''l.  Wnyiie,  the  contract  for  u  complete  ineanjescenl  and  utreet 
liKloiiiK   pl.iiit    for    $j.|,q5o. 

Ki.Kll,'\KT,  I.N'n.  OwinR  to  increase  in  its  businesa  and  the  necexsity  of 
providinK  additional  space  for  static  and  rotary  transformers,  etc.,  to  receive 
power  from  the  St,  Joseph  &  F.lkhnri  Power  Company,  the  KIkhart  Klectric 
lompany,  of  this  city,  will  shortly  make  a  suhstnnlini  addition  to  its  present 
power  house. 

\V.'\H.\.S||,  INU.  The  Council  has  received  a  proposition  from  the  Wabash 
Klectric  LiRht  Company  whose  franchise  will  expire  on  July  i  for  a  renewal 
of  the  electric  liKhtinK  contract  for  five  years.  The  company  proposes  to  in- 
stall loo  arc  liiihts  at  $80  per  year  each  with  $70  per  year  for  an  additional 
JS  litthts  or  an  averajsc  of  $78  per  year  for  the   125   lights. 

KI.KII.VKT,  IND.^ — The  St.  Joseph  &  Klkhart  Power  Company  h.-is,  during 
the  past  week,  commenced  work  on  the  erection  of  its  transmission  line  lietwccn 
the  cities  of  South  [lend,  Klkhart  and  Mishawaka,  and  the  expectations  are  that 
the  line  work  will  lie  finished  in  about  two  months.  The  purpose  of  this 
company  is  to  furnish  power  and  light  in  the  above  named  cities  and  vicinities 
from  a  large  water-power  plant  located  about  midway  between  the  cities  of 
South   "end  ami  Klkhart. 

Gl'TIIRIK  CKNTKR,  l.\.  Luther  L.  Pennock,  City  Clerk,  writes  that  the 
citizens  voted  to  grant  the  Guthrie  Center  Electric  Light  Company  a  franchise 
for  an  electric  light  plant. 

UULL'TH,  MINX. — Bids  will  be  received  May  11  by  the  Common  Council 
for  $40,000  bonds  to  be  used  for  extending,  improving  and  enlarging  the  water 
and  light  plant.     II.  W.  Cbeadle  is  City  Clerk. 

C.\PE  GIR.-VRDE.M',  MO.— The  Cape  Girardeau  Waterworks  and  Electric 
Light    Company    has    increased   its  capital    stock    from   $100,000   to    $150,000. 

l!OZEM.-\N,  MONT. — The  county  commissioners  have  been  asked  for  a 
franchise  for  an  electric  lighting  and  water  plant   at  the  town  of  Belgrade. 

POTSOAM,  N.  Y. — The  Municipal  Lighting  Committee,  in  a  report  to  the 
Board  of  Trustees  of  this  village,  find  that  a  municipal  lighting  plant  operated 
by  the  water  power  owned  and  controlled  by  the  village  is  feasible  and  prac- 
ticable. 

LUMBERTON,  N.  C. — The  town  of  Lumberton  has  voted  for  electric  lights. 

S.-VNFORl).  N.  C— The  Campbell  Electric  Light  &  Power  Company,  of 
Sanford,  has  been  purchased  by  A.  1".   S|>cnccr,  of  Ansonia,  Conn. 

BAKER  CITY.  ORE. — The  management  of  the  White  Swan  Mines  Company, 
Limited,  will  establish  an  electric  plant  to  be  run  by  water  power,  and  by 
extending  the  wire  line  will  run  all  its  machinery  by  electricity. 

BAKER  CITY,  ORE.— The  Red  Boy  Gold  Mining  Company  will  push  to 
completion  the  work  commenced  last  year  of  installing  a  large  electric  power 
plant  and  will  utilize  the  waters  of  Olive  Lake.  A  dam  fifty  feet  high  will  be 
constructed  and  will  furnish,  it  is  estimated,  2,000  horse  power.  This  power 
will  be  sufficient  for  the  operation  of  the  mines  and  will  also  be  utilized  for 
an  electric  railway  system. 

SHEN.-\NDOAH,  PA.— The  People's  Electric  Light,  Heat  &  Power  Company 
has  been  incorporated  with  a  capital  of  $20,000. 

COLl'MBIA,  TENN. — The  Senate  has  passed  the  bill  authorizing  Columbia 
to   issue  $25,000  electric  light  bonds. 

SPARTA,  TENN. — The  Sparta  Electric  Light  and  Power  Company  will  put 
in  a  day  circuit  to  supply  manufacturing  houses. 

MT.  PLEASANT,  UTAH. — A  local  company  has  secured  a  franchise  for 
the  construction  and   operation   of  an  electric  lighting   and   power   plant. 

RICHFIELD,  UTAH. — An  electric  power  plant  will  be  installed  in  Sevier 
County  in  the  near  future,  the  power  for  which  will  be  secured  from  a  hy- 
draulic canal  near  Joseph  City,  where  a  fall  of  seventy   feet  is  available. 

ALEXANDRIA.  VA. — Fred.  Russell  has  petitioned  the  City  Council  for  a 
franchise  for  an  electric  light  plant. 

RA.VDOLPH,  WIS. — Bonds  to  the  amount  of  $5,000  have  been  voted  for 
an   electric   light  plant. 

MILWAUKEE,  W'IS. — In  his  annual  message  Mayor  Rose  recommends  that 
bonds  to  the  amount  of  $250,000  be  issued  for  a  municipal  electric  light  plant, 
in  accordance  with  the  wish  of  the  citizens  who  voted  in  favor  of  the  project. 

FT.  STEELE,  B.  C. — South  Dakota  capitalists  have  applied  for  a  water 
right  on  the  Bull  River  Falls,  where  they  will  establish  a  large  plant  which 
will  supply  sufficient  electric  energy  for  surrounding  camps. 

ROSSLAND,  B.  C. — It  is  reported  that  the  Inland  Light  &  Power  Company, 
of  Rossland.  incorporated  with  a  capital  of  $15,000  will  construct  an  electric 
plant  on  Wild  Horse  Creek.  K.  L.  Burnet  and  J.  S.  Clute  are  among  the 
incorporators. 

REGINA,  X.  W.  TER. — The  City  Council  has  decided  to  construct  a  sys- 
tem of  water  works,  electric  lighting  and  drainage.  John  Gait,  of  Toronto, 
Ont..   will  act  as  consulting  engineer. 


THE   ELECTHIC   RAILWAY. 


SAN  JOSI..  l.\l..  (.ioi«c  W.  KIdrr,  uf  ,SaM  liaiiti»co,  liai  tecured  the 
contract  for  the  coiuiriiction  of  the  San  Jo»e,  Saratoga  &  Lot  Gatoi  Electric 
Kailway,     The  road  will  lie  jj  mllci  long. 

MOI.I.M'.,  ILL.  The  Muline,  Knit  Midine  &  VValerluwn  Railway  Company 
ho*  been  granted  n  frunehiae  for  the  extenaiun  of  ila  linca  through  Hock 
Uland  County. 

I.I.N'COLN,  ILL.  The  Lincoln  Electric  Railroad  Company  lina  been  incor- 
porated, wllh  tt  capital  alock  uf  $6,uoo.  The  incor|>oralorB  arc  I).  II.  llurta,  IC. 
G.    King,    A.    I).   Cndwalhidcr. 

VINCKN.\'K,S,  l.\'|). — The  Citizcni  Street  Railway  Company  unnouncea  that 
it   will  bnilil  a  new  power  honae  thia  year. 

KICIIMONII,  INI).— The  Union  Traction  Company  of  Indiana  will  extend 
ila  linen  from  .\ndcriion  to  Richmond  and  ulliinatrly  to  (Jncinnati. 

TERRK  IIAITE,  INI).  The  (  ily  ( onntil  has  granted  a  30  year  franchiae 
to  <).  E.  A<l«nis  and  II.  I).  I'allK,  known  aa  the  Brazil  Electric  Company,  (or 
an  electric  railway. 

1"T.  WAYNE,  INI).— The  Ft.  Wayne  &  South  Wcatern  announcea  that  the 
intereat  of  the  McKinley  syn<licate  in  the  proposed  Ft.  Wayne  &  Soutberit 
Railway,  which  was  In  build  from  .Marion  to  Huntington  has  been  sold  to  the 
Union   Traction    C<im!>nny. 

SIOUX  CITY,  lA. — The  plans  for  improving  the  property  of  the  Sioux 
City  Traction  Company  have  been  .ipprovcd  by  the  directors  of  the  company. 
In  all  it  is  planned  to  expend  about  $1,500,000. 

C0LI:MBIA,  KY.— The  Columbia  Interurban  Railw,iy  Company  has  been 
organized  here,  with  $15,000  capital  stock  subscribed.  The  officers  of  the  com- 
pany are  Prof.  W.  K.  .\zbill,  president;  Capt.  W.  W.  Bradshau,  vice-preaident; 
C.  S.  Harris,  secretary;  Judge  J.  W.  Jones,  treasurer. 

WORCESTER,  MASS.— W.  H.  Tyler,  one  of  the  promoters  of  the  Worces- 
ter, Sterling  &  Leominster  Street  Railway  Company  is  to  build  the  line  from 
Worcester  to  Leominster  for  the  Worcester  Consolidated  Street  Railway 
Company. 

JERSEY  CITY,  N.  J.— The  United  States  Alternating  Current  Traction 
Company,  Jersey   City,  capital  $50,000,  has  been  incorporated. 

ASBURY  PARK,  N.  J. — It  is  said  that  the  entire  overhead  equipment  of  the 
Atlantic  Coast  Electric  Railway  Company's  line  between  Asbury  Park  and 
Pleasure   Bay  is  to  be  reconstructed. 

JAMESTOWN,  N.  Y. — The  Common  Council  has  granted  a  franchise  to  the 
Jamestown   &   Warren  Traction   Company. 

DUNKIRK,  N.  Y.— The  Buffalo,  Dunkirk  &  Western  Railroad  Company 
has  applied  for  a  franchise  in  Silver  Crack. 

AUBURN,  N.  Y. — The  Syracuse  &  Auburn  Railway  Company  is  preparing 
to  make  extensive  additions  to  its  plant  in  Franklin  street. 

PREBLE,  X.  Y. — A  Mr.  Conan,  of  Syracuse,  has  applied  for  a  franchise 
here.  Mr.  Conan  is  said  to  represent  a  company  that  plans  to  build  an  electric 
railway  to  connect  Syracuse  and  Cortland. 

OYSTER  BAY,  N.  Y. — The  Highway  commissioners  of  Oyster  Bay  have 
granted  two  trolley  franchises — one  to  the  South  Shore  Traction  Company  and 
another  to  Wilkins  K.   Putnam   for  a  cross  island  route. 

ELLICOTTVILLE,  N.  Y.— The  Ellicottville,  Mansfield  and  East  Otto  Rail- 
road Company  has  been  incorporated,  capital  $300,000.  Directors:  Charles 
G.  Locke,  Randolph;  Owen  S.  Lang  and  T.  H.  Holmes,  East  Otto. 

GLENS  F.\LLS,  N.  Y. — The  Hudson  Valley  Railway  Company  has  acquired 
the  property  and  franchises  of  the  North  River  Railway  Company,  which  was 
organized  to  build  an  electric  railway  from  Saratoga  to  Glens  Falls.  The 
directors  of  the  North  River  Company  have  resigned  and  have  been  succeeded 
by  the  directors  of  the  Hudson  Valley  Company,  who  have  elected  the  follow- 
ing officers:  .Addison  B.  Colvin,  president;  John  W.  Herbert,  vice-president; 
George  A.    Holmes,  secretary,  and   Dr.  John   P.    Munn,  treasurer. 

S.\RATOGA  SPRINGS,  X.  Y.— The  Hudson  Valley  Railway  is  building  an 
addition  to  its  Queensbury  power  station,  40  ft.  x  40  ft.  The  company  will 
install  an  850-hp  Corliss  engine,  which  will  be  coupled  directly  to  a  500-kw 
generator.  When  the  water  power  station  is  finished  and  in  operation  the 
company  will  put  its  high  tension  line  from  Warrensburg  to  Waterford  in 
operation.  The  power  from  the  Saratoga  extension  will  be  furnished  from 
Warrensburg,  Queensbury  and  Saratoga,  and  from  a  transformer  station  at 
Wilton. 

SALISBURY,  N.  C. — The  Salisbury  Street  Railway  is  reported  to  have  been 
purchased   by   Boston  capitalists,  who  will   complete  the  line  to  Spencer. 

UNIONTOWN,  PA.— The  Webster  Monessen,  Belle  Vernon  &  Fayette  City 
Electric  Railway  Company  recently  secured  a  charter  for  the  extension  of  its 
lines  from  Monessen  to  Uniontown  via  Star  Junction,  Flatwoods,  Buena  Vista, 
Juniataville  and  Oliver.  Three  hundred  thousand  dollars  in  bonds  have  been 
deposited  with  the  Fayette  Title  and  Trust  Company.  S.  M.  Graham  is  pres- 
ident of  the  railway  company. 

NASHVILLE,  TENN.— The  plan  for  merging  the  Gallatin  &  Nashville  Rail- 
way and  the  Nashville  &  Columbia  Railway  Company  into  the  Tennessee  Inter- 
urban   Railway   was  ratified  by  the  stockholders  recently. 

CHARLESTON,  W.  VA.— The  Kanawha  Water  &  Light  Company  is  to  apply 
for  a  franchise  to  build  a  street  railway  in  Charleston. 

JANESVILLE,  WIS.— The  Council  has  granted  the  Janesville  Traction 
Company  a   franchise. 

CHEVEXXE,  \VYO. — Thomas  Carlon,  of  Denver,  representing  Indiana 
capitalists,  has  applied  to  the  Council  for  a  franchise  to  construct  an  electric 
railway  here. 
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THE  AUTOMOBILE. 


AUTOMOnrr.KS  at  ST.  LOUIS  fair  dedication.— Automobik-  serv- 
ice was  conducted  during  the  World's  Fair  dedication  days  between  King's 
Highway  and  the  World's  Fair  grounds  by  the  Interstate  Transit  Company.  A 
big  tent  was  erected  at  King's  Highway  and  McPherson  Avenue  and  the  com- 
pany's machinery  was  moved  there  temporarily.  Twelve  or  fifteen  automobiles, 
each  carrying  from  12  to  14  persons  were  used-  Immediately  after  the  close 
of  the  dedication  exercises  the  machinery  was  returned  to  the  company's  build- 
ings at  Eads  Bridge  and  the  service  across  the  bridge,  for  which  the  company 
was  organized,  was  resumed.  The  company  has  secured  a  long  term  franchise 
to  run  its  automobiles  across  the  bridge,  and  has  ordered  10  new  machines, 
which   are   now    in    transit. 


NEW    INDUSTRIAL   COMPANIES. 


THE  ARTIFICIAL  ABRASIVE  COMPAiW,  of  Wilmington,  Del.,  has 
been    incorjiorated,    capital   $100,000. 

THE  BI.\GHAM  TRAMWAY  COMPANY  has  been  incorporated  in  Jersey 
City  to  build   tramways.      The  company's  capital   is  $50,000. 

THE  AMERICAN  PLATINUM  WORKS,  capital  $70,000,  has  been  incor- 
porated by  Theodore  Koch,  Charles  Engelhard  and  Lyman  E.   Warren. 

THE  FUEL  GAS  MAC111.\ES  COMP.'VNY  has  been  incorporated  in  Jersey 
City  to  manufacture  gas  plants,  pumps,  engines,  etc.  The  capital  stock  is 
$1,500,000. 

THE  BROOKLYN  AUTOMOBILE  COMPANY,  of  Brooklyn,  has  been 
incorporated,  capital  $25,000.  Directors:  L.  A.  Hopkins,  S.  H.  Hunt  and  L. 
B.   Adams,   Brooklyn. 

THE  MOFFETT  ELECTRIC  RAILWAY  BEARING  COMPANY,  capital 
$3,000,000,  has  been  incorporatc<l  by  Samuel  B.  Thropp,  Jr.,  John  Holran,  Jr.. 
and  George   B.    Saddler. 

THE  JOHNSON  ELECTRIC  COMPANY,  of  New  York,  capital  $10,000, 
lias  been  incorporated.  Directors:  L.  F.  Johnson,  Chicago;  E.  R.  Hunckel 
and  H.   A.   Russell,  New   York. 

THE  CORTLANDT  ELECTRIC  CONSTRUCTION  COMPANY,  New 
York;  capital,  $5,000,  has  been  incorporated.  Directors:  W.  J.  Berg,  W.  W. 
Benjamin   and   J.    S.    Lawson,    Brooklyn. 

THE  ELECTRIC  AND  G.\S  SECURITIES  COMPANY,  of  Yonkers, 
capital  $200,000,  has  been  nicorporated.  Directors:  E.  W.  Whcelock,  W.  C. 
Dodge  and  P.   F.   \V.  Ruther,  New   York. 

THE  METROPOLITAN  ALUMINUM  MANUFACTURING  COMPANY, 
•of  New-  York,  has  been  incorporated  with  a  capital  of  $25,000.  Directors: 
Harry   Baum,   Adolph   Selikowitz   and  M.   L.   Wall,   New  York. 

THE  COMMERCIAL  MOTOR  COMPANY  has  been  incorporated  in  Jersey 
City,  N.  J.,  for  the  purpose  of  manufacturing  motors.  The  capital  stock  is 
$250,000,  and  the  incorporators  are  Geo.  D.  Gregory,  Francis  P.  Page,  Harry 
•  G.  Derby,  Thayre  McLaren,  A.  W.   Chamberlain. 

THE  GENERAL  CONSTRUCTION  COMPANY,  of  Ft.  Wayne,  Ind.,  has 
incorporated  with  $50,000  capital  stock.  Directors:  George  W.  Beers,  S.  M. 
Foster,  S.  S.  Fisher  and  others.  The  company  proposes  to  take  contracts  for 
-the  construction  of  electrical  plants  and  systems  including  telephone  and  inter- 
urban   railroads. 

THE  LOOMIS-PETTIBONE  GAS  MACHINE  COMPANY,  capital  $2,000,- 
000,  has  been  incorporated  to  manufacture  machinery  for  production  of  gas 
and  electricity.  Incorporators:  Burdctte  Loomis,  Sr.,  of  Hartford,  Conn.; 
Burdette  Loomis,  Jr.,  and  Hawley  Pettibone,  of  New  Rochelle,  N.  Y.,  and 
Benjamin   Gviggenheim,   of   New   York    City. 

THE  JONES-HOGUE  CONSTRUCTION  COMPANY  has  incorporated  at 
Indianapolis,  Ind.,  to  do  electrical  and  mechanical  engineering  and  construc- 
tion work  of  railway  and  power  plants.  The  incorporators  are  H.  W.  Jones 
and  George  A.  Hogue,  of  Cleveland,  O.  L.  L.  Green  and  E.  E.  Elliott,  of 
Indianapolis.  At  present  the  company  will  limit  its  interests  to  the  building 
and  equipping  of  electric   railways. 

THE  UNITED  LIGHT,  POWER  AND  TRACTION  COMPANY,  of  Buf- 
falo, N.  Y.,  has  been  incorporated  to  carry  on  the  business  of  electrical  and  civil 
engineers  to  manufacture  electricity  for  light  and  heat  and  power,  to  con- 
struct bridges,  buildings,  machinery,  railroads,  tunnels,  subways,  docks,  water- 
works, gas  works  and  canals.  The  capital  is  $500,000  and  the  directors  are 
Louis  B.  Grant.  Ashley  T.  Cole,  William  J.  Bagnell,  Charles  T.  Lark,  Richard 
F.  McKiviry  and  Charles  H.  Werner,  of  New  York  City,  and  Joseph  B.  Mayer, 
■  of  Buffalo. 


LEGAL. 


SALT  LAKE  WATER  AND  ELECTRICAL  POWER  COMPANY.— An 
important  decree  of  the  district  court  at  Salt  Lake  City  orders  the  sale  of  the 
property  and  intangible  interests  of  the  Salt  Lake  Water  &  Electrical  Power 
Company  for  the  satisfaction  of  judgments  against  the  company  aggregating 
$500,000.  A  receiver  has  been  appointed  and  the  proceeds  of  the  sale  will  be 
divided   among   lien   and   bondholders. 

TICKER  NEWS  OWNERSHIP.  The  decision  of  the  United  States  Dis- 
trict Court  of  Milwaukee  granting  an  injunction  restraining  Hadden,  Rodee 
&  Company,  a  local  commission  house,  from  using  or  acquiring  quotations  of 
the  Chicago  Board  of  Trade  has  been  confirmed  in  the  United  States  Circuit 
Court  of  -Appeals  by  Judges  Grosscup,  Jenkins  and  Baker.  The  decision  is  of 
importance  in  that  it  upholds  the  board's  right  to  maintain  an  action  to  pro- 
tect its  quotations,  notwithstanding  the  sale  of  the  right  to  the  telegraph  com- 
panies   to    distribute    the    same. 


BULLOCK  COMPANY  INDUCTION  MOTORS.— On  Saturday,  May  2, 
1903,  the  U.  S.  Circuit  Court  for  the  Southern  District  of  Ohio  issued  a  re- 
straining order  against  the  Bullock  Electric  Manufacturing  Company,  of  Cin- 
cinnati, restraining  it  from  manufacturing  or  dealing  in  alternating  current 
polyphase  induction  motors,  which,  it  is  held,  are  infringements  of  the  Tesia 
patents  of  May  i,  1888,  now  owned  by  the  Westinghousc  Electric  &  Mfg. 
Company. 

A  STOCK  QUOTATION  DECISION. -At  Buffalo,  N.  Y.,  on  April  29, 
Judge  Hazel,  in  the  United  States  District  Court,  handed  down  his  decis- 
ion in  the  suit  brought  by  the  Board  of  Trade  of  Chicago  against  the  Con- 
solidated Stock  Exchange,  of  Buffalo,  and  others.  The  decision  is  in  favcr  of 
the  defendants.  A  motion  by  the  i)laintilif  for  a  temporary  injunction  is  de- 
nied. The  plaintiff  wanted  a  temporary  injunction  restraining  the  defendant 
from  using  "continuous"  market  quotations  in  Buffalo  as  published  on  the 
I'.xchange  floor  in  Chicago.  The  basis  of  the  application,  according  to  the 
decision,  was  a  contract  between  the  complainant  and  several  telegraph  com- 
lianics,  and  the  alleged  unlawful  use  by  the  defendants  of  the  quoted  market 
prices.  The  relations  established  by  the  contract,  the  decision  states,  restrict 
the  publication  by  the  telegraph  companies  of  "continuous  quotations"  to 
companies  and  individuals  who  are  their  patrons  and  subject  to  certain  stip- 
ulated contracts. 


PERSONAL. 

PROF  A.  G.  BELL  is  the  subject  of  an  excellent  front  page,  full-page  por- 
trait in  the  Scienlitrc  American  of  May  2. 

MR.  ANGUS  S.  HIBBARD,  general  manager  of  the  Chicago  Telephone 
Company,   has   been   made  second   vice-president. 

MR.  HARRY  DIXON,  of  Wickford,  R.  I.,  bought  recently  the  commercial 
electric   lighting  plant  of  the   Wickford   Worsted   Mills. 

MR.  WM.  STANLEY,  JR.,  has  sailed  for  Europe,  although  it  is  not  long 
since  he   returned  to  this  country  from  that   part  of  the  world. 

DR.  THOMAS  ADDISON,  district  manager  of  the  General  Electric  Company, 
with  headquarters  in  San  Francisco,  has  returned  to  that  city  after  visiting 
.Vew   York. 

PATTISON  BROS.,  the  consulting  electrical  engineers,  New  York  City, 
have  moved  uptown  and  have  taken  offices  in  the  famous  "Flatiron"  Building! 
at   Fifth   Avenue   and    Twenty-third   Street. 

MR.  JOSEPH  B.  HALL,  recently  sales  representative  of  the  Power  &  Min- 
ing Department,  General  Electric  Co.,  Chicago,  is  now  chief  engineer  of  the 
iMcGuire  Manufacturing  Co.,  of  the  same  city. 

MR.  H.  F.  HILL  will,  it  is  understood,  be  appointed  general  manager  of 
the  Central  Union  Telephone  Company,  as  a  result  of  the  changes  due  to 
and  consequent  upon   the   resignation   of   Pres.   John   I.   Sabin. 

MR.  T.  W-  SE.-KMAN,  treasurer  of  the  Westinghousc  Electric  &  Mfg.  Com- 
pany, is  a  director  in  the  new  Gibraltar  Trust  Company,  recently  formed 
in  New  York  with  a  capital  of  $500,000  and  a  surplus  of  like  amount. 

MR.  T.  A.  EDISON  is  reported  to  be  developing  for  some  "people  interested 
in  the  subject  a  method  of  dry  placer  mining,  employed  devices  similar  to 
tliose  worked  out  in  his  magnetic  ore  crushing  and  cement  making  processes. 
MR.  H.  L.  CAN  FIELD,  who  controls  the  interests  of  the  Delphos,  Ohio, 
Electric  Light  &  Power  Company  has  been  granted  a  2S-year  franchise  Ijy  the 
City  Council  for  a  telephone  system,  and  will  install  an  up-to-date  exchange 
plant. 

MR.  J.  1-".  ST.\UFFER. — We  regret  to  learn  as  we  go  to  press  the  news  of 
the  death  of  Mr.  J.  F.  Stauffer,  president  of  the  Geo.  C.  Towle  Mfg.  Co.,  of 
Lancaster,  Pa.,  well  known  as  manuafctiirers  of  stationary  motors,  electric 
fans,   etc. 

MR.  A.  MEYER,  president  of  the  Crescent  Company,  Chicago,  sailed  on 
the  steamship  Statendam,  April  22,  for  a  European  trip,  his  intention  being 
to  introduce  the  cord  adjuster,  soldering  stick  and  other  specialties  made  by 
this   company,   to  the  dealers  in   Europe. 

MR.  GORDON,  of  the  turbine  department  of  the  British  Westinghousc 
Electric  &  Manufacturing  Company's  Manchester  works,  who  has  been  on 
Ibis  side  for  some  weeks  past  studying  the  building  of  turbines  at  the  West- 
inghousc plants,   Pittsburgh,   has   sailed   for   home. 

MR.  B.  A.  BEHRE.ND,  the  chief  electrical  engineer  of  the  Bullock  Electric 
Mfg.  Company,  of  Cincinnati,  is  the  worthy  subject  of  the  company's  illus- 
trated portrait  biographical  calendar  for  May,  just  issued.  He  was  born  in 
Pomcrania  in  1875  and  left  the  Oerlikon  service  in  1899,  coming  to  the 
United   States. 

E.  P.  ROBERTS  &  CO.,  consulting  engineers.  Electric  Building,  Cleveland, 
O.,  announce  that  owing  to  the  increasing  demands  of  their  Eastern  business 
they  have  opened  a  branch  office  at  25  Broad  Street,  New  York  City.  This 
office  has  been  placed  under  the  management  of  William  C.  .\ndrews,  E.  E., 
Eastern  representative  of  the  company,  as  already  announced  in  these  columns. 
MR.  WILLIAM  H.  NISBET,  of  Sidney,  xN.  a.  W.,  formerly  superintend-. 
eiit  of  motive  power  of  the  Queensland  government  railways,  who  now  re- 
presents the  Westinghousc  .\ir  Brake  interests  in  Australia,  is  at  present  in 
Ibis  country  for  the  purpose  of  making  arrangements  to  represent  other 
.American  concerns  seeking  business  in  the  -Antipodes.  Mr.  Nisbet  is  a  guest 
at    the    Holland   House. 

MR.  T.  J.  COPE.  3244  N.  15th  St.,  Philadelphia,  the  well-known  contractor 
and  manufacturer  of  appliances  for  telephone  cable  and  conduit  work,  has 
recently  returned  from  an  extended  trip  through  the  West,  including  a  num- 
ber of  cities  where  he  is  installing  cables.  Mr.  Cope  also  reports  the  sale 
of  large  quantities  of  Cope  cable  racks,  and  conduit  rods  on  this  trip.  He  finds 
great    activity    in   the   telephone    field. 

MR.  LOULS  T.  GR-ANT,  managing  engineer  of  the  firm  of  Michael,  Gas- 
par.  Grant  S:  Co..  Ltd.,  Manila,  P.  I.,  writes  us  confirming  the  news  of  the 
rcient   While.   Swifi,   Westinghousc   street   railway  deal  there,  as  already   noted 
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ill  llir»r  iiiliiiiiiin.  Ilr  ttlaii  >liilra  tlml  h  iirw  rlnliii'  liulil  pl.Mil  Ima  lirni  in 
■  Ittllril  in  Ihr  iity  .•(  Il-il...  wlilcli  ii  ilolnu  wril.  Tlinr  uir  .rvrml  rlr.lric 
rallu^iy  |iii>jri'li  ultml  In  llir  prtiviiicra.  'I'lir  illy  i>l  Mnniln  lina  u  nrw  liniiir' 
wril   lirr  iinil  puliir  ayiiirni  jiial   Inilnllnl   iinil  hivIdk  k I   •rrvii'r, 

M:\V  ViiRK  ll.l'.t  TRICAI.  SOCIKTV.  Al  llir  nirrllnu  ..f  Ihr  Nrw  York 
I'.lnli  l.iai     wrrk    llir     (iilliiH iii||  liuinrii    Kriillrnirn    wrrr    rlrilril    tn 

niriiii  rrrllirvsny,    ('.    (i.    Younu,    Jrrriiiiiili    J.     Kciiiirily,    Miiiilk-i- 

ll».M'  «■    (iininu,    I'ir.l    W.     Kllrn.    John    II,    \.    Viin>aii<ll,    I'.    11. 

I'lillri.  I  u.ri.  j.  Mull.  Wni.  I'.  Ili.aliiK.  WlU.m  S.  II. •wril,  rmlrriik  Arthur 
liiK-Ur,  Joarph  W .  Trucy,  Murllii  j.  Iiiinill,  (irorKr  T.  (  luiklinu,  ICiiurnr  ]', 
Kt<rl,  Juhn  D.  Krily,  Anlhony  I,.  Nii.inr.  Harry  (.,  lUII.  I..  I',  llrntlry  nnM 
K.    K.   Iliiltnn. 

MK.  I>.  II.  KKW  I.NC.  i>r  .Miiakruon,  Muh.,  h»  n  friuuhUr  (or  Ihc  omalriic- 
lull)  iif  J  ilaiiiii  i>n  Ihr  Mu«krKi<ii  Kivrr  hclwcrn  Iliu  Kuplila  nnil  Ihr  Nrwaitu 
I'ounly  lliir.  Iwo  of  thrni  .■.)  frri  lirnd  niul  onr  ii  a,  fuol.  Knch  »f  ihrac  ilnma 
will  ilrvrlop  al  orilinury  »tnKra  nf  lhi<  rivrr  tivr  or  aix  thtniannil  horar  powrr.  It 
i»  nnilrratood  ihal  liriind  Kapiila  ami  Kaalrrn  rapilalinta  nrr  hrliiiul  (he  prujecl, 
ami  Ihat  work  will  hr  cninmriu-nl  nl  oner  on  Ihr  Tir*!  ilnni,  nml  riiahrtl  to  com- 
pirlion,  a»  thr  proinolrm  claim  l<.  hnvr  a  ready  markrt  in  (irand  Kapidi  for 
the  rntirr  output  o(  onr  dam. 

MR.  J.  n.  OKR,  the  conimrrcial  partner  rcitident  at  Rio  dc  Janeiro  of 
James  Mitchell  &  Company,  snilnl  May  5  for  homr,  after  srvrral  wcckii  visit 
to  the  I'nilrd  .States.  Mr.  Orr,  while  hrrr,  mailr  arranKrniriits  for  the  ex- 
tensive importation  into  llrazil  of  American  cotton  makinK  machinery,  llith 
erto  that  market  has  lirrii  taken  care  of  exclusively  liy  Uritish  manufacturers. 
The '  Mitchell  firm  will  handle  thr  looms  of  the  Northrup  Loom  Company,  of 
IIo|>cdale,  Mass.  The  machinery  will  he  in  many  instances  electrically  op- 
erated. Mr.  Orr  aUo  placed  order>  for  several  small  electric  liKhling  plants 
to  he   installed   in   Kio  and   vicinity. 

HARON  V().\  RIIKIMIAHKN,  the  Prussian  Minister  of  Kinancc,  has 
sailed  for  New  York  from  Ilrcnien  on  the  North  German  l.loyd  steamer  Ktiiscr 
H'illiflm  tier  Crosse  to  remain  six  weeks  in  .-Vmcrica,  for  the  puriiose  of  study- 
inn  'he  economic  conditions  of  the  I'nited  States.  lie  will  hrinn  with  him 
Commercial  C'ouncilmaii  HiK'ker,  .in  ironmaster  of  Kemscheid,  Prussia,  and 
Frederick  von  \'ersen,  Deputy  Consul  Cicneral  of  the  United  States  in  Berlin. 
The  Haron  does  not  speak  Knglish  Hucnily,  and  von  Vcrsen  will  act  as  his 
interpreter.  The  Baron  is  especially  interested  in  iron  and  in  railroad  and 
water  transportation.  He  will  visit  Pittsburg,  the  electrical  works  at  Niagara, 
the    Erie  Canal,  the  Welland  Canal  and   the  Sault   Ste.    Marie   Canal. 

MR.  T.  T.\IT,  the  recently  appointed  Commissioner  of  Victorian  Govern- 
ment Railways.  Australia,  left  Vancouver,  May  1,  by  the  Canadian  Pacific 
steamslii|<  .\/iuti'iT<i.  for  ti.e  purpose  of  assuming  his  new  position.  Mr.  Tail 
is  a  Canadian  and  was  formerly  connected  with  the  Canadian  Pacific  Rail- 
road, liefore  sailing  he  secured  considerable  data  at  the  request  of  the  Vic- 
torian CJovernment,  regarding  American  electric  traction  methods,  etc.,  as  it 
is  proposed  to  convert  electrically  the  horse  and  cable  car  system  in  Mel 
bourne.  The  Sydney  electric  traction  system  is  built  and  operated  by  the 
New  South  Wales  Government  under  the  supervision  of  the  railroad  commis- 
sioners of  that  state,  and  it  is  anticipated  that  the  Melbourne  system  will  be 
converted  and  worked  by  the  Victorian  Government  under  the  direction  of 
Mr.  Tail  and  his  associates. 

BELL  TELEPHONE  APPOINTMENTS.— The  following  named  gentlemen 
have  been  elected  vice-presidents  of  the  American  Telephone  &  Telegraph  Com- 
pany: E.  J.  Hall,  vice-president  and  general  manager  of  the  New  York  Tel- 
ephone Company;  George  W.  Cumming,  formerly  vice-president  of  the  Eric 
Railroad;  General  Thomas  Sherwin,  president  of  the  New  England  Telephone 
Company;  C.  J.  French,  general  manager  of  the  American  Bell  Company. 
They  will  retain  their  respective  positions  with  the  sub-companies.  L.  T. 
Richardson,  solicitor  for  the  Central  L'nion  Telephone  Company  will  be 
elected  president,  succeeding  General  Sabin,  who  returns  to  take  exclusive 
charge  of  the  Pacific  Coast  Telephone  Company.  Arthur  D.  Wheeler,  a  di- 
rector of  the  Chicago  Telephone  Company,  will  be  elected  president  of  that 
company,   succeeding  General   Sabin. 

JIR.  G.  MARCONI  arrived  in  Rome  recently  from  London,  and  a  new- 
agreement  between  him  and  the  Government  has  been  made  public.  The 
agreement  will  include  the  establishment  of  a  system  of  twelve  stations  of  the 
average  range  of  300  kilometers.  All  the  stations  will  be  ready  a  year  from 
next  July.  Two  of  them  are  to  be  an  augmentation  of  those  already  erected 
at  Punta  di  \'ela  and  Montemario,  and  will  be  exclusively  for  military  use. 
The  others,  for  both  military  and  commercial  use,  will  be  erected  at  Capo  di 
Leuca,  near  Gaeta,  at  Elba,  and  at  .\sinara.  Under  the  new-  agreement  Signer 
Marconi  cedes  his  apparatus  to  the  Government  free  of  charge,  but  with  the 
following  stipulations:  Receipts  from  the  coast  stations  are  to  be  paid  in  to 
the  National  Treasury;  receipts  from  dispatches  sent  from  ships  provided  with 
the  Marconi  apparatus  will  go  to  the  ^Marconi  Company;  moreover,  the  State 
will  receive  a  fixed  tax  of  one  lira  per  message  above  the  usual  cost  of  tel- 
egrams. 

MR.  \VILLI.\M  KENT.— We  note  with  pleasure  that  Mr.  William  Kent, 
of  New  York  City,  has  been  selected  for  the  position  of  Dean  of  the  L.  C. 
Smith  College  of  Applied  Sciences  of  Syracuse  University.  Mr.  Kent  is  a  man 
of  thirty  years'  practical  experience,  and  occupies  a  high  position  in  the  en- 
gineering world.  He  was  born  in  Philadelphia,  March  5,  1851.  He  was  grad- 
uated from  the  Central  High  School  of  Philadelphia  in  1868,  and  from  the 
Stevens  Institute  of  Technology  in  1876.  He  married  in  1879  Miss  Marion 
W.  Smith.  Mr.  Kent  was  editor  from  1877  to  1879  of  the  American  Manu- 
facturer and  Iron  World  of  Pittsburg,  after  which,  until  1890,  he  held  the 
position  of  mechanical  engineer  and  superintendent  in  various  iron,  steel,  and 
toiler  concerns.  Since  1890  he  has  been  a  consulting  engineer,  and  in  1895  became 
^sociate  editor  of  The  Engineering  Scu'S.  Mr.  Kent  is  a  member  of  the 
Imerican  Institute  of  Mining  Engineers,  American  Society  of  Mechanical  En- 
/ineers  and  a  Fellow  of  the  American  Society  of  Applied  Sciences.  He  is 
the  author  of  "The  Strength  of  Materials,"  "Strength  of  Wrought  Fmn  and 
Chain   Cables.'"  and  various  works  on  similar  subjects. 


Illa^c  1llotc8. 


TIIK  KUSMMOKK  DVNAMfJ  WORKS  hive  rrmoved  their  office  and 
wurka  to   Plainfirhl,   N.  J. 

TIIK  WAKKI  N  KLECTRIt:  MANUFACTURING  COMPANY,  SBnduaU\ 
Ohio,  hna  ahipprd  n  j.uiin  liyhl  dynamo  to  thr  St.  Louii  Kxputitlon. 

"FISH  I'.M'I:R."  Wr  hove  an  itiipiiry  for  "liah  paprr"  or  "fi»h  board"  for 
rlrclrical  iiKiiliiliiiK  piir|ioara,  ami  thall  hr  vlod  if  any  of  our  rradcra  can  in- 
form iia  whrii    mid   by   whom  it   ia  made. 

THE  AMKRU  AN  TIN  PLATE  CO.  has  juat  sent  its  ajlh  order  for  oil 
filters  to  thr  Uurt  Mfii-  C>><>  Akron,  Ohio,  making  thirty  fillers  now  in  use 
in   it  a   works. 

SI.MPI.FX  EI.EtTRICAI.  (O.MPANY  has  moved  itx  Chicago  oflicrs  to  1144. 
j'6  Monadnuck  Kluck,  and  ita  warehouse  tii  thr  basement,  N.W.  cnrnrr  of 
Drarborn  and    Harrimiii    .Sirrrln,   Mr.   IL    R.   Hixon  ia  Wrstcrn  srilinii  ugrnt. 

AI.LIS  C  HAL.MKUS  CO.MPANV.  Chicago,  announces  that  after  May  1 
Ihc  griirral  oOicrs  of  the  company  in  that  city  will  be  located  in  the  Nrw 
York  Lifr  Building,  corner  La  .Sallr  and  Monroe  Strrela,  im  the  fourteenth 
lloor. 

REFININC;  .METALS.  -The  Nrw  York  office  of  (  roaclmire  it  Ackor  is 
now  located  at  10  East  33rd  .Street.  This  company  has  hradquarlers  in 
Nrwark,  N.  J.,  whrrr  it  rcfinrs  metals,  making  a  specialty  of  platinum  for 
electrical    work. 

LAMP  FACTORY  ON  PACIFIC  (OA.ST.— The  Charles  F.  Sloane  Com- 
pany has  leaseil  two  50X  100-foot  lloors  in  the  new  Kahn  building  in  Oakland. 
Cal.,  which  will  be  occupied  by  the  company's  incande>icent  lamp  factory.  About 
300  employees  will   be  required  at  the  new  plant. 

MESSR.S.  ROSSITER,  MACGOVERN  &  CO.,  on  May  ist  moved  their  of- 
fices to  the  Whitehall  Building,  Battery  Place,  New  York,  where  they  are  oc- 
cupying about  .',400  feet  of  space,  and  where  they  will  be  pleased  to  welcome 
their  friends'.  Incidentally  it  may  be  mentioned  that  the  finest  view  obtainable 
of  the  New  York  harbor  is  from  the  windows  of  this  firm. 

YOST  ELECTRIC  MFG.  COMPANY,  of  Toledo,  Ohio,  makers  of  the  Yost 
socket,  state  that  owing  to  the  great  number  of  orders  and  inquiries  from  the 
Eastern  territory,  they  have  found  it  necessary  to  open  an  office  in  .New 
York  City,  located  at  120  Liberty  Street,  under  the  management  of  .Mr.  George 
A.   Amble. 

THE  SOUTHWEST  ELECTRICAL  COMPANY,  of  San  Bernardino,  Cal., 
we  are  informed  by  Mr.  J.  H.  Curtis,  482  Third  Street,  proposes  to  develop 
along  the  line  of  construction  work,  installing  plants,  erecting  |)olc  lines,  con- 
.structing  roadbeds  and  tracks,  etc.  It  does  not  intend,  at  least  for  the  present, 
to  go  into  any  line  of  manufacturing. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  reports  that  so  far 
this  spring  it  has  received  more  orders  for  Stombaugh  guy  anchors  than  ever 
before.  It  attributes  this  to  the  fact  that  the  Stombaugh  is  easy  to  install,  is 
cheap,  will  stand  a  great  strain,  and  will  give  satisfaction  in  general.  A  de- 
scriptive pamphlet  will  be  sent  upon  application. 

MR.  (JEORGE  T.  1I.\NCHETT  has  removed  his  office  from  116  Nassau 
Street  to  the  Engineering  Building,  114-118  Liberty  Street,  New  York.  At 
this  location  he  is  continuing  his  engineering  business,  having  largely  increased 
his  laboratory  facilities.  Mr.  Hanchett's  specialty  is  electrical  and  mechanical 
machine  design  and  electrical  testing  and  reports  on  materials,  apparatus  and 
installations. 

THE  ELECTRIC  APPLIANCE  CO.,  Chicago,  states  that  it  has  served  no- 
tice on  all  alternating  current  electric  lighting  plants  that  it  has  instituted  a 
vigorous  campaign  against  them  on  the  subject  of  Gutmann  watt-meters.  If 
there  is  an  alternating  plant  in  the  United  States  not  receiving  this  meter  lit- 
erature, it  is  an  oversight  which  the  company  says  will  be  promptly  corrected 
if  notification  is  sent  in. 

REMOVAL. — The  Mica  Insulator  Company,  Ltd.,  of  Stansted,  Essex,  Eng- 
land, has  removed  its  works  to  Blackhorse  Lane,  Walthamstow,  London.  The 
necessity  for  making  this  change  was  occasioned  by  the  increase  in  the  com- 
pany's business  and  the  desirability  of  choosing  a  location  more  convenient  for 
transportation  and  prompt  deliveries.  The  new  works  were  specially  liuilt  to 
meet  the  company's  requirements. 

SPRAGUE  GENERATORS. — Bulletins  Nos.  101  and  102  of  the  Sprague 
Electric  Company,  New  York,  relate  to  direct-current  generators  of  the  single 
field  coil  type  and  of  the  split  pole  type,  respectively.  The  machines  of  these 
two  types  are  very  clearly  illustrated  and  the  detail  views  show  in  a  very  clear 
manner  the  construction  of  the  machines.  The  two  bulletins  are  gotten  up  in 
the   company's    usual    artistic   manner. 

CHANGh.  OF  FIRM  NAME.— The  business  conducted  by  Mr.  H.  E.  Max- 
field,  resident  agent  for  Lawrence  centrifugal  pumps  at  39  Cortlandt  Street, 
New  York,  has  been  changed  and  will  now  be  known  under  the  firm  name  of 
H.  E.  Maxfield  &  Co..  with  offices  at  136  Liberty  Street.  All  inquiries  for 
centrifugal  pumping  machinery,  house  pumps,  hoisting  engines  and  general 
machinery   will  be  given   prompt   attention. 

PHONO-ELECTRIC  WIRE.— Large  export  sales  of  the  Phono-Electric  wire 
of  the  Bridgeport  Brass  Company  are  reported.  It  has  already  attained  great 
popularity  abroad.  Orders  have  been  received  from  the  Dublin  United  Tram- 
ways, Glasgow  Corporation  Trams,  Walsall  Corporation  Tramways,  and  many 
of  the  large  street  railway  companies  of  Great  Britain  are  reported  to  be 
using  it.     The  sales  in  the  United  States  are  also  continuously  on  the  increase. 

THE  BASSETT-PRESLEY  COMPANY,  Cleveland,  O.,  dealer  in  iron  and 
steel  supplies  of  all  kinds  is  preparing  to  take  up  the  sale  of  telephone  supplies 
such  as  bare  and  insulated  wire,  cross  arms,  insulators,  bolts,  rivets,  etc.  The 
company  is  erecting  one  of  the  largest  warehouses  in  the  West  in  which  the 
entire    business    will    be     located.       The    establishment    is    situated    on    Clifton 
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Street,  near  the  Cleveland  &  Pittsburg  Railway,  ami  the  l)uilding  is  360x150 
feet  of  brick  and   steel  and  two  stories  high. 

THE  EMPIRE  WIRE  COMP.\NY,  which  was  organized  about  one  year 
ago  and  took  over  the  business  of  C.  M.  Garrison,  Spargo  Wire  Works  Com- 
pany, and  Empire  Insulated  Wire  Company,  all  of  100  William  Street,  New 
York  City,  the  latter  two  having  factories  at  Rome,  N.  Y..  has  found  it  neces- 
sary to  increase  its  capacity  for  the  manufacture  of  magnet  wire  in  order  to 
handle  its  rapidly  growing  trade.  To  do  this  it  has  taken  over  the  mill  of  the 
Granite  State  Electrical  Works,  at  Lisbon,  N.  II.,  which  has  been  thoroughly 
remodeled  and  equipped  with  new  modern  machinery  and  placed  in  charge  of  a 
man  who  has  been  assistant  superintendent  for  the  Empire  Wire  Company 
and  the  Empire  Insulated  Wire  Company  for  several  years.  It  is  now  turning 
out  from  this  mill  a  wire,  the  quality  of  which  is  equal  to  that  which  it  has 
heretofore  made  at  its  old  factories.  To  look  after  the  requirements  of  its 
western  trade,  the  company  has  opened  an  office  and  stock-room  at  60  West 
Van  Buren  Street,  Chicago,  111.,  in  charge  of  Mr.  A.  D.  Forney.  On  May  ist, 
the  general  offices  of  the  company  were  moved  to  92  William  Street,  New  York 
City. 

IIARRISBURG  ENGINES.— Mr.  W'.  R.  Fleming,  president  and  general 
manager  of  the  Harrisburg  Foundry  &  Machine  Works,  in  a  circular  letter 
makes  the  following  very  interesting  announcement:  "The  Harrisburg  Foundry 
&  Machine  Works  have  received  a  contract  for  one  of  their  latest  standard 
compound  engines  from  a  source  which  would  seem  to  reflect  even  higher 
credit  upon  the  products  of  this  concern  than  from  almost  any  other  source 
among  their  many  high  class  purchasers.  This  order  comes  from  the  United 
States  Government  for  a  model  machine  to  be  used  in  a  new  bureau  created 
by  the  Government,  to  be  known  as  the  National  Bureau  of  Standards.  In 
this  bureau  will  be  tested  and  displayed  the  highest  examples  of  engineering 
appliances  produced  in  the  United  States.  The  Harrisburg  engine  will  be 
used  for  driving  electric  generators  to  be  made  by  the  General  Electric  Com- 
pany, and  the  capacity  is  about  150-hp.  It  is  not  the  size  of  the  contract  no 
much  that  makes  this  sale  remarkable,  as  it  is  the  fact  that  Harrisburg  ma- 
chinery was  selected  by  experts  employed  by  the  Government  to  use  as  an  ex- 
ample of  the  highest  art  of  its  kind.  It  is  also  interesting  to  note  that  the 
order  was  received  at  a  price  very  considerably  higher  than  other  makes  of 
machinery  for  which   much  was  promised,  but   it  did   not  satisfy  the  severe   re- 


quirements   made    neces.sary    by    the    Government'! 
Bureau   of  Standards." 
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SMOKELESS  COMBUSTION. — The  question  of  smokeless  combustion  is 
always  an  interesting  one  to  the  managers  of  electrical  power  stations.  The 
Duiluth  Stoker  Comi)any,  Duluth,  Minn.,  manufactures  a  stoker  which  pos- 
sesses many  features  of  interest  to  engineers.  Briefly,  it  consists  of  an  end- 
less belt  of  grate  bars,  the  bars  lying  crosswise  in  the  furnace  parallel  to  each 
other  and  are  carried  by  two  endless  chains,  one  on  each  side  of  the  furnace. 
An  independent  engine  is  usually  installed  to  drive  each  line  shaft,  and  from 
two  to  eight  stokers  may  be  driven  from  any  one  shaft,  as  circumstances  de- 
mand. The  economy  of  these  stokers  is  stated  to  be  due,  in  part,  to  the  fact 
that  the  heating  surfaces  are  kept  free  from  soot  deposit,  rendering  them 
capable  of  readily  absorbing  the  intense  heat  generated  by  the  stoker  fire.  The 
body  of  the  stoker  is  composed  almost  entirely  of  structural  steel  and  the  driv- 
ing gear  is  enclosed  in  an  oil-tight  and  dust-proof  casing,  insuring  easy  work- 
ing and  freedom  from  destructive  wear.  An  illustrated  pamphlet  describing 
these  stokers  has  recently  been  issued  by  the  company,  a  copy  of  which  may 
be  obtained  on  application. 

ALBERT  FRANK  &  COMPANY,  general  advertising  agents,  have  removed 
their  offices  from  the  Empire  Building  to  the  Broad  Exchange  Building,  25 
Broad  Street,  New  York.  This  change  of  location  was  necessary  to  obtain  more 
room  to  transact  the  steadily  increasing  volume  of  business  of  the  company. 
The  new  offices  occupy  a  floor  space  of  over  3,000  feet  or  nearly  twice  the  area 
of  the  old  ones.  They  have  been  fitted  up  with  all  of  the  latest  office  facilities 
and  improvements  that  arc  essential  for  the  rapid  dispatch  and  accurate  hand- 
ling of  business.  The  filing  room  has  received  special  attention.  In  it  all  lead- 
ing publications  of  this  and  foreign  countries  will  be  carefully  preserved  in  a 
systematic  manner,  so  that,  at  a  moment's  notice,  any  copy  will  be  readily 
obtainable.  The  new  location  is  in  the  heart  of  the  financial  district.  It  • 
will  be  remembered  that  shortly  after  the  death  of  Albert  Frank,  the  founder 
of  the  agency,  the  surviving  partners,  James  Rascovar  and  Collin  .\rmstrong, 
organized  the  business  as  a  corporation  with  the  first  named  as  president  and 
the  last  as  treasurer.  Since  then  the  company  has  developed  its  commercial 
department  extensively,  and  has  increased  its  facilities  for  placing  adver- 
tisements in  all   parts  of  the  world. 
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[Conducted  by  Wm.  A.   Rosenbaum,   Patent  Attorney,    140  Nassau   St.,    N.   Y.] 

726,241.  ELECTRICAL  COOKING  .-\PPARATUS;  James  L  Ayer,  Maiden, 
Mass.  App.  filed  Sept.  10,  1900.  The  bottom  of  the  cooking  utensil  has 
a  flange  which  fits  over  a  circular  heating  surface  and  a  latch  for  fastening 
it  in  place  thereon. 

726,269.  ELECTRIC  TRACK  CIRCUIT  AND  METHOD  OF  INSULATING 
SAME;  Edward  A.  Everett,  Detroit,  Mich.  App.  filed  Feb.  10,  1902.  The 
surface  of  the  ties  beneath  the  rails  and  the  joints  between  the  rails  are 
coated  with  oil. 

726,272.  STORAGE  BATTERY;  Fritz  A.  Feldkamp,  Newark,  N.  J.  App. 
filed  July  8,  1902.  The  electrode  consists  of  sheets  of  fabric  upon  which 
the  active  material  is  spread  and  thin  sheets  of  lead  against  the  faces  of 
which  the   fabric  is  secured  by  stitching. 

726,274.  SECONDARY  B.ATTERY;  Pietro  Figuccia,  Boston,  Mass.  App. 
filed  May  22,  1902.  The  grid  is  composed  of  a  series  of  parallel  bars,  each 
having  a  longitudinal  groove  in  its  two  opposite  faces,  containing  the  ac- 
tive   material. 

726.292.  BURGLAR  ALARM  SYSTEM;  Edwin  T.  Holmes,  New  York,  N. 
Y.  App.  filed  July  18,  1900.  To  insure  calling  attention  to  an  alarm,  a 
clock  work  is  set  in  operation  which  repeats  the  signal  for  a  considerable 
period    of    time. 

726.293.  EXH.AUSTIXG  LAMPS;  John  W.  Howell,  Newark,  .\.  J.  .\pp. 
filed  Nov.  9,  1897.  The  method  consists  in  pumping  off  the  air  from  the 
bulb,  closing  the  connection  between  the  pump  and  bulb  without  the  aid 
of  heat,  volatilizing  the  chemical  within  the  bulb  to  absorb  the  remaining 
gases  then  sealing  the  bulb. 

726.301.  ELECTRIC  RECORDING  SYSTEM;  Joseph  C.  Huss  and  George 
W.  .Schilling,  Philadelphia,  Pa.  App.  filed  Dec.  18,  1902.  A  device  used 
as  a  guard  over  workmen  to  show  when  certain  operations  were  performed 
and  the   period  of  the  performance. 

726.302.  ELECTRICAL  CONTROL  OF  ELEVATORS;  John  D.  Ihlder, 
Yonkers,  N.  Y.  App.  filed  .■'ipril  11,  1902.  The  arrangement  includes  the 
use  of  controlling  circuits  of  different  potentials,  each  of  which  controls 
the  other  in  such  manner  that  control  of  the  car  from  the  stations  is 
prevented  after  the  car  has  come  to  rest. 

726.303.  MOTOR  CONTROLLING  APPARATUS;  John  D.  Ihlder,  Yonkers, 
N.  Y.  App.  filed  May  ;,  1902.  Apparatus  for  controlling  induction  mo- 
tors consisting  of  fixed  and  variable  resistances  in  the  three-phase  sec- 
ondary circuit  and  means  for  short  circuiting  the  variable  resistances  with- 
out varying  the  fixed  resistances  as  the  motor  starts. 

726,307.  AUTOMATIC  CONTROL  SYSTEM  FOR  ELEVATORS;  Ben- 
jamin N.  Jones,  East  Orange,  N.  J.  .'\pp.  filed  Jan.  13,  1903.  In  a  push 
button  system  means  are  provided  to  prevent  outside  interference  with 
the  ear  after  it  has  slopped  at  its  destination  and  before  its  passenger  has 
alighted   from  the  car  and  closed  behind  him  the  door  of  the  landing. 

726,327.  SWITCH  REGULATOR;  Walter  S.  Moody,  Schenectady,  N.  Y. 
App.    filed   .'Vug.   21,    1902.      A   switch   having   its   neutral    position   between 


two  operative  positions  and  a  lock  for  preventing  the  movement  of  the 
switch  into  one  of  the  operative  positions  without  first  moving  it  into  the 
other. 

726,328.  FIXTURE  FOR  VACUUM  TUBE  LIGHTING;  Daniel  M.  Moore, 
Newark,  N.  J.  App.  filed  April  15,  1898.  A  socket  for  the  end  of  the 
vacuum  tube  in   which  the  clamps  and  connections  are  hidden   from  view. 

726,331.  ELECTRIC  CUT  OUT;  Lewis  J.  Mulvaney,  Kingsbridge,  N.  Y. 
App.    filed   Sept.    8,    1902.      Details. 

726,347.  FASTENING  FIELD  MAGNETS  TO  SPIDERS;  Henry  G.  Reist 
Schenectady,  N.  Y.  App.  filed  Oct.  18,  1901.  The  laminated  pole  piece 
is  clamped  to  a  base  plate  and  the  latter  clamped  to  the  ring  of  the  spider. 

726.360.  MICROPHONE  OR  .MICROPHONE-TRANSMITTER  FOR  ELEC- 
TRICAL SOUND  TRANSMISSION;  Ffiedrich  Wilhelm  Senkbeil,  Of- 
fenbach-on-the-Main,  Germany.      .Vpp.   filed  Jan.    11,    1902.      (See  page  800.) 

726.361.  ELECTRICAL  SWITCH  LOCK;  Christopher  A.  .Shea,  Philadelphia, 
Pa.  App.  filed  Feb.  12,  1902.  Tlie  train  automatically  locks  the  switch 
mechanism   of   a   railway   track. 

726,364.  ELECTRIC  FURNACE;  Ernst  A.  Sjostedt,  Sault  Ste.  Marie,  Can- 
ada.    App.   filed  Sept.   20,   1901.      Details. 

726,366.  DOOR  BELL  ATTACHMENT  AND  BURGLAR  ALARM;  Elbert 
Snedeker,  Brooklyn,  N.  Y.  App.  filed  March  26,  1902.  By  suitable  switch- 
ing devices,  the  bell  can  be  used  either  as  a  door  bell  or  burglar  alarm. 

726,368.  ELECTRICAL  DISTRIBUTION  AND  SELECTIVE  DISTRIBU- 
TION; John  Stone  Stone,  Boston,  Mass.  App.  filed  April  4,  1894.  A 
number  of  receiving  circuits  are  tuned  for  different  frequencies,  each  there- 
fore responding  only  to  that  frequency  of  a  number  impressed  on  the 
transmitting   circuit  for   which   it  is  tuned. 

726,370.  SAFETY  DEVICE  FOR  ELECTRIC  ELEVATORS;  August  Sundh, 
Yonkers,  N.  Y.  App.  filed  Sept.  12,  1902.  The  motor  armature  and  the 
brake  are  in  separate  circuits  controlled  by  a  single  switch. 

726,391.  MEANS  FOR  VARYING  DELTA-CONNECTED  VOLTAGES;  Al- 
bert H.  Armstrong  and  Jonathan  E.  Woodbridge,  of  Schenectady,  New 
York.  App.  filed  .'Vpril  28,  1903.  One  or  more  sections  of  each  secondary 
of  a  three-phase  transformer   is  cut  in   or   out. 

726,413.  TRANSMITTING  AND  RECEIVING  APPARATUS  FOR  HERT- 
ZI.\X  WAVES;  Eugene  Ducretet,  Paris,  France.  App.  filed  Nov.  i, 
1 90 1.  The  number  of  spirals  in  a  solenoid  in  the  receiving  and  transmit- 
ting circuit  is  adjustable  by  means  of  a  sliding  contact. 

726,445.  MEANS  FOR  CO.XNECTING'  MULTIPHASE  WINDINGS;  Wal- 
ter S.  Moody,  Schnectady,  N.  Y.  App.  filed  Feb.  3,  1902.  The  connec- 
tion of  multiphase  windings  in  delta  in  such  a  manner  that  varying  volt- 
ages may  be  obtained  therefrom. 

726,468.  PROCESS  OF  FORMING  ACCUMULATOR  ELECTRODES;  Gor- 
don J.  Scott,  Philadelphia,  Pa.  -App.  filed  Feb.  28,  1902.  Consists  in 
separating  the  electrodes  during  the  forming  operation  by  a  baffle  inter- 
posed between  the  electrode  in  such  a  manner  that  it  will  enable  current 
to  pass  dirctly  from  one  electrode  to  the  next  through  the  baffle  and  will 
permit  the  electrolyte  to  pass  from  one  electrode  to  the  other,  but  compel 
its  passage  to  be   along  devious  paths. 
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7^6.476.      KLIXTRll  Al.    lilSlKIUrTlllN    AM»    SKI.Kl  IIVI:    mSTUIIll 
TION;  jiilin  Slunr   Sluiir,   lUnlon,  Miia<.      A|i|>,   ftlril  April  4.   iMu4.     I'liiii' 
blnation  patent  o(  method  patent  7^6,388  preceding. 

7j6.47g.  MlillANIS.M  ll>K  <  1 1\  I  Ui  UI.INt;  Kl.ia"!  KIC  lIRt  UITS; 
Lm-o,  .\.  liilr,  CliicuKii,  III.  .\pp.  lilnl  Niiv.  m.  iy»i.  A  tiri-iiil  breaker 
U  in  a  ahunt  conlrullrd  l>y  an  indicator  In  llir  uiniii  circuit. 

7J6.485.  lNSn..VnN(;  .MATKRIAI.;  \Villi«  R.  Wliiinry.  Iloiton,  Mail.  App. 
liird  .M>iv  .'4,  iqiij.  Cotuiiita  •■(  very  linn  ulircta  or  tilnia  u(  ||laH  crnirnlcd 
lo|[rthrr  l>y   11   llrxible  liindinii  niulrrial. 

7.(..4«7.  CARIION  IIDI.DER  lOR  El.KlTRK  AUt  I.A.MI'S;  Hurry  V. 
Ilaylcy,  t'liicuuo.  111.     .\pp.   Idcd  Jan.   j,    iqo.i.     DclaiU. 

7.«6.5ij.  RAILWAY  Slli.NAI.lNG  DKVICi:;  Kdwin  .M.  Ciitling.  Oakland, 
(.al.  .\|>p.  liird  .\iik.  io,  iuoj,  .\  »I||miiI  dl>k  liiiK  u(  one  color  and  lialf 
of  nnotlicr,  operated  in  coniieclion  wiili  liliioleri  wliicli  cover  either  piirt 
and    ditcloK    the   other. 

7J6.5J6.  .MKCIIA.MSM  IMU  1)RI\  INli  SIIAl  IS  AT  VARIAIILK  SIMCKIJ 
BY  MKA.NS  1)1"  AI.T1:R.\AII.M;  (.IRRK.ST  .MOIOKS;  Otto  IloU, 
Schnecludy,  N.  Y.  .\pp.  tiled  .\uK.  15.  iSOJ-  -V  power  slmfl  .ind  n  shaft 
to  be  driven,  with  iiilerniediatc  coiincclinK  niechnnisin  coinpri»inK  two  in- 
dependently rotntttble  nienihcrs.  a  closed  windinii  on  one  nicnilicr,  n  prini.iry 
winding  on  the  other,  a  direct  cnrreiit  exciter  for  the  primary  windinK 
driven  by  the  power  shaft  and  means  for  connecting  one  member  to  llu- 
power  sibaft  and   the  other  to  the  driven  shaft. 

7j6,.>148.  llIARllI.Ni;  DKVICK  1-OR  STORAf.lC  HATTKRIK-S;  Hermann 
Lemp,  Lynn.  Mass.  .\pp.  tiled  July  20,  igoi.  .\  charging  station  for 
electric  vehicles  comprising  a  casing  containing  the  current  supply  de- 
vices and  having  a  locked  door  the  key  to  which  is  carried  by  the  cabman. 

7.'6.566.  rKlNTINC;  TK.l.IX.RArU  SYSTEM;  \Vm.  I".  Phelps.  Merchants- 
ville.  N.  J.  .-Vpp.  tiled  March  6,  igoj.  The  auxiliary  main  line  which  is 
used  to  actuate  the  press-shifting  apparatus  in  double-type  wheel  printing 
systems  is  also  utilized  to  convey  currents  from  the  transmitter  to  drive 
a  spring  winding  apparatus  by  which  the  type  wheels  of  the  printers  arc 
rotated. 
7J6.587.      TROLLEY    WHEEL;    Charles   S.    Stanton,    Hartwick,    .V.    Y.      .-Vpp. 

tiled  .-\ug.  JO.  190J.  Details. 
726.503.  ELECTRIC  CONTROL  MECHANISM;  Elihu  Thomson,  Swamps- 
colt,  Mass.  App.  tiled  Oct.  JO.  igoo.  An  automatic  device  for  cutting 
out  resistance  is  connected  with  a  hand  controller  in  such  a  manner  that 
the  latter  is  locked  wliile  the  resistance  is  being  cut  out  and  only  unlocked 
after  the  resistance  has   been  removed. 


7»6.6jg.  AI'I'ARATl'S  loR  TIIK  UK.VKRATIO.N  A.VD  HIRMT  KLEC- 
TROl.YTIl  Al'I'I.K  .\THtN  OF  EI.Kl  TRK  I  I'RRI-.STS;  rraiuis  K. 
Elmore.  I.<>nd<in,  Knubind.  A|>p.  tiled  Jan.  i".  igoJ.  .^ll  electrolytic  cell 
is  built  into  the  name  attmliire  with  a  unipolar  dynamo,  the  armature  of 
the   lolirr  lieing   .llirtlly    connected   with    the  elcctrodci  of    the   cell. 

746,687.  MAGNETO;  Clion.  W .  Holtjer.  Ilrimkllne,  Mas*.  Ai>p.  filed  I'eb. 
j6,    iguj.      Detail*. 

7j6,6«j.  TELEGRAI'll  SYSTEM;  Charlea  K.  June.,  Tu«ciimliia.  Ala.  Ar«p. 
lileil  May  .•4.  igoJ.  An  alarm  U  sounded  at  a  local  stulion  in  the  event 
of   the   main   line   being  left   open. 


726,659. — .\pparatus   for    the    Generation   and   ttircct   lilcctroiyiic   Application  of 
Electric  Currents. 

726.599.  THIRD  RAIL  SUPPORT  FOR  UXDERRUNNING  THIRD  RAIL 
ELECTRIC  RAILWAY'S:  Leonard  \Vheeler,  Wheaton,  and  John  T. 
Murphy.  Chicago.  111.  -■Kpp.  filed  Feb.  24,  1903.  A  screw  carried  by  the 
supporting  bracket  bears  laterally  against  the  third  rail  to  hold  it  in  its 
seat. 

726.600.  RAIL  CONTACT  SHOE  AND  SUPPORT  THEREFOR;  Leonard 
Wheeler,  Wheaton,  and  John  T.  Murphy,  Chicago,  III.  App.  filed  Feb. 
24,  igoj-  The  shoe  is  arranged  to  co-operate  with  either  an  over  or  under 
contact  third   rail. 

726.605.      FUSE    BOX;    Elmer    .\.    Wilson,    Xiles,    Ohio.      App.    filed   May    13. 

1901.      Details. 
726,651.      ELECTRIC    WIRE    SUPPORT;    Beauregard    Cullen,    New    Albany, 
Ind.     App.   filed  July   14.    1902.     Details. 


726,241. — Electric  Cooking  Apparatus. 

726,704.  RECTAL  OR  VAGINAL  SPECULUM;  Otto  H.  Kohlhass,  Calumet, 
Mich.  App.  filed  Dec.  29,  1902?  An  instrument  by  which  cautery  and 
other  operations  can  be  performed  in  the  rectal  or  vaginal  passages. 

726,721.  THIRD  RAIL  GUARD  FOR  ELECTRIC  RAILWAYS;  Jacob  Mar- 
tin, New  York,  X.  Y.  .App.  filed  Jan.  23,  1903.  \  flexible  cover  over  the 
third  rail  is  opened  by  a  plow  as  the  car  moves  along  to  adroit  the  col- 
lecting device. 

726,725.  SYNCHROXOUS'CODE  TELEGR.APIIY;  Edwin  F.  Northrup,  Phil- 
adelphia, Pa.  App.  filed  Oct.  10,  1902.  Consists  in  sustaining  upon  a 
circuit  a  succession  of  periodic  impulses  and  forming  the  characters  of  a 
Morse  code  by  changing  the  phase  of  a  number  of  impulses  for  each  ele- 
ment the  characters  of  the  code  being  independent  of  a  preselected  number 
of  impulses,  but  dependent  upon  the  relation  between  the  number  of  im- 
pulses modified  to  form  one  element  and  those  modified  to  form  another 
element. 

726,734.  ELECTRIC  CIRCUIT;  Edwin  F.  Northrup,  Baltimore,  Md.  App. 
filed  Sept.  27,  1901.  To  protect  the  terminal  instruments  of  a  telegraph 
circuit  from  disturbance  from  foreign  or  induced  currents  the  line  is 
divided  into  sections  in  each  of  which  at  a  given  instant  the  current  flows 
in  the  opposite  direction  to  that  in  an  adjacent  section  and  neutralizes 
the  inductive  effects  of  one  section  upon  another. 

726,736.  SYXCHRONOUS  CODE  TELEGRAPHY;  Edwin  F.  Northrup,  Phil- 
adelphia, Pa.  App.  filed  Oct.  10,  1902.  Apparatus  for  carrying  out  the 
preceding  method. 

726,750.  MEANS  FOR  PRODUCING  SYXCHROXOUS  MOTIOX;  Louis  M. 
Potts,  Baltimore,  Md.  App.  filed  Dec.  10,  1901.  Maintaining  syn- 
chronism by   closing  and   opening  at    definite   intervals   a    shunt   circuit   of 


726,734. — Electric  Circuit, 
resistance,  capacity  or  self-induction,  around  the  motor  armature  or  around 
a  resistance  in  series  therewith. 

726.831.  METHOD  OF  COXXECTIXG  MULTIPHASE  WINDINGS;  Wal 
ter  S.  Moody,  Schenectady,  N.  Y'.  .\pp.  filed  Feb.  3,  1902.  The  method 
corresponding   to    the    apparatus  covered    in    patent    726,445. 

726.832.  LOCKING  DEVICE;  Charles  F.  Ritchel.  Bridgeport,  Conn.  App. 
filed  Oct.  13,  1902.  A  device  for  fastening  metallic  parts  to  porcelain 
bases. 

726.835.  TELEPHONIC  APPARATUS;  Frank  W.  Wood,  Newport  News,  Va. 
.•\pp.  filed  Aug.    I,    1902.      (See  page  800.) 

726.836.  TELEPHONIC  APPARATUS;  Frank  W.  Wood,  Newport  News, 
Va.     App.  filed  Aug.  7,  1902.      (See  page  800.) 
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The  Union  Engineering  Building. 

Last  week  we  were  able  to  lay  before  our  readers  some  of  the 
details  connected  with  the  magnificent  gift  of  one  million  dollars  to 
build  a  home  in  this  city  for  the  four  national  engineering  societies 
and  the  Engineers'  Club.  As  will  be  seen  from  our  pages  this  week, 
the  news  has  been  acted  upon  promptly  by  the  great  bodies  affected, 
and,  having  thanked  Mr.  Carnegie  in  an  informal  but  enthusiastic 
manner,  they  are  now  proceeding  to  give  due  official  form  and 
validity  to  acceptance  by  the  entire  membership. 


No  one  event  has  ever  meant  quite  so  much  to  the  engineering 
professions  in  America  as  this  recognition  of  them  by  one  who  gladly 
admits  that  to  them  he  owes  much ;  and  we  can  but  believe  that  the 
course  of  events  will  thoroughly  justify  Mr.  Carnegie  in  the  trust 
he  has  laid  upon  his  fellow-members  and  friends,  and  witness  the 
creation  of  a  great,  noble,  enduring  and  useful  engineering  center. 
The  best  proof  of  the  impression  made  upon  engineers  in  general 
and  of  their  eager  readiness  to  carry  out  the  plan,  is  shown  by  the 
remarkable  unanimity  of  the  engineering  press  of  the  country.  With 
but  one  exception  and  that  due  apparently  to  an  utter  want  of  com- 
prehension of  what  has  been  given  and  what  is  intended,  the  technical 
press  has  united  in  praise  of  the  movement  and  in  urging  upon  the 
bodies  and  the  individual  members  to  be  prompt  in  putting  through 
the  necessary  plans  for  e.xecuting  the  project,  so  long  a  faint,  vague 
hope  but  now  destined  to  splendid  realization. 


That  any  society  should  fail  to  accept  its  share  of  the  gift  is  dis- 
missed by  everybody  as  incredible.  The  possible  exception  would  be 
the  Civil  Engineers,  because  they  have  a  house  of  their  own,  and 
would  naturally  be  loath  to  give  it  up.  But  the  building  they  have 
is  confessedly  in  some  respects  a  failure.  It  is  rather  inaccessible 
and  far  away  from  the  social  and  club  center  of  the  city.  There  is 
Mr.  Gould's  stable  in  front  of  it,  ornate  it  is  true,  but  hardly  good 
company.  The  one  large  auditorium  is  a  very  poor  place  for  meet- 
ings, with  bad  acoustics  and  susceptible  of  no  change  of  size  to  ac- 
commodate varying  audiences.  The  library  is  admirable,  but  to-day 
it  does  not  and  cannot  represent  engineering  as  will  the  federated 
libraries  under  the  one  roof  of  the  union  building,  each  section 
probably  with  its  own  staff  and  each  having  more  money  to  spend 
on  its  legitimate  specialties  because  of  avoiding  duplication.  Be- 
sides, the  great  New  York  Public  Library  will  be  just  across  the 
way,  and  it  is  altogether  fit  and  seemly  that  the  joint  engineering 
library  should  be  near  that  literary  heart  of  the  city.  Under  all 
the  circumstances,  there  is  every  reason  why  the  Civil  Engineers' 
Society  should  come  in.  and  not  one  for  staying  out.  If  its  members 
decide  to  go  on  alone,  it  will  be  a  pity,  but  the  plan  will  be  carried  out, 
of  course,  just  the  same,  and  un^er  the  terms  of  Mr.  Carnegie's  gift 
and  his  statements,  the  other  bodies  will  have  just  that  much  more 
to  spend  for  themselves  and  others. 


We  trust  and  believe  that  all  branches  of  engineering  will  now 
be  brought  together  for  the  specific  purpose  of  erecting  the  building, 
and  we  would  like  to  point  out  that  every  member  in  perhaps  all 
of  the  societies  will  have  an  opportunity  to  prove  his  own  generosity 
by  gifts  of  money  and  service.  Mr.  Carnegie  has  made  the  whole 
thing  the  easiest  in  the  world  to  execute  by  advancing  also  the 
money,  without  present  interest,  to  finance,  the  acquisition  of  the 
land  liv  the  four  societies,  but  the  .-Kmerican  Institute  of  Electrical 
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Kiigiiirrrx,  txr  (-miiiiiiU',  will  br  itil  the  better  able  lo  UiM'liuice  iih 
missidii  It  It  >5c)es  iiiio  the  new  himie  free  of  debt,  mcetiiiK  any 
other  society  im  at  least  an  ctjiial  footing  us  to  (iiiuls  and  finances, 
and  rxoellinii  them  all  in  number  and  (|uaiily  of  membership. 


Tut  CtiiCAUu  Convention. 

Onr  readers  will  have  K-tlhered  fiuni  tin-  various  items  that  liavi- 
appeared  in  unr  columns  that  the  Chicago  convention  of  the  National 
I'Ucctric  I.iKht  Association  will  be  one  of  the  very  best  that  has  tver 
been  known  by  that  useful  body.  The  .Association  ollicials  have  pre 
pared  an  excellent  progr;immc,  as  will  linvc  been  nolc<l,  while  there  is 
every  indication  that  the  attendance  will  be  unusually  large,  if  only 
for  the  reason  that  a  larger  membership  can  be  drawn  upon  from 
all  part.s  of  the  country.  Indeed,  this  increase  of  membership  in 
the  Association  is  one  of  the  most  striking  features  of  its  recent 
history,  and  we  believe  that  the  Chicago  convention  will  do  much 
to  invite  into  fellowship  many  who  have  not  yet  joined.  The  in- 
tUicnce  and  utility  of  such  an  organization  depends  to  no  small  extent 
upon  its  representative  character,  by  which  we  mean  not  merely  num- 
bers, but  quality.  In  both  respects,  the  Association  certainly  stands 
to-day  at  a  higher  point  than  ever,  and  from  the  earnest  spirit  char- 
acterizing the  work  for  the  Chicago  meeting,  wc  draw  the  brightest 
auguries  for  the  future.  Mr.  Ferguson,  himself  a  central  station  man 
of  the  finest  type  of  experience  and  ability,  and  a  worthy  successor 
to  the  able  presidents  already  furnished  from  the  Chicago  Edison 
Company,  may  well  leel  gratified  at  the  condition  of  the  Associ.ntion. 


The  Vancouver  Power  Plant. 

It  gives  us  great  pleasure  to  present  in  another  column  a  com- 
munication from  Mr.  K.  G.  Dunn  regarding  the  very  unusual 
hydraulic  conditions  encountered  in  this  transmission  system.  We 
did  not  at  all  intend  to  be  censorious  in  our  recent  comment,  and  are 
glad  that  it  has  brought  out  exactly  the  information  which  we  desired. 
In  brief,  the  engineers  were  confronted  with  the  serious  alternative 
between  about  seven  miles  of  flume  in  a  peculiarly  treacherous  soil 
and  about  two  miles  of  costly  tunnel.  The  latter  was  wisely  chosen, 
we  should  think,  since  it  gave  better  security  against  interruptions  of 
service;  and  substituted  a  charge  substantially  fixed  for  a  large  and 
dangerous  depreciation  and  maintenance  charge.  Incidentally,  it 
gained  a  certain  amount  of  useful  storage  capacity.  Taken  altogether, 
it  is  a  particularly  interesting  study  in  hydraulics  presenting  a  con- 
dition which  is.  so  far  as  we  remember,  unique.  Power  transmission 
problems  demand  sometimes  great  finesse  in  the  engineer,  who  must 
not  hesitate  to  leave  the  beaten  path  whenever  by  so  doing  he  can 
get  around  a  difficulty.  The  treatment  of  such  cases  cannot  be 
carried  out  on  a  well-defined  system,  but  must  be  symptomatic,  as 
our  medical  friends  say.  The  detailed  investigation  of  an  instance 
like  that  before  us  is  more  instructive  than  the  examination  of  half 
a  dozen  conventional  plants  carried  out  on  canonical  lines  and  re- 
quiring no  special  adaptations.  As  the  development  of  water  powers 
goes  on,  the  number  of  difficult  cases  steadily  increases,  and  powers 
hitherto  unavailable  are  certain  to  be  conquered  and  put  into  harness. 
Expedients  like  the  Coquitlam  tunnel  and  the  great  span  across 
the  Carquinez  Straits  are  the  results  of  necessity,  enforced  by  the 
gradual  occupation  of  the  easier  powers ;  and  as  time  goes  on  we  are 
likely  to  see  more  and  more  notable  feats  of  engineering. 


Types  of  Transformers. 

We  note  in  the  Digest  a  controversy  on  transformer  design  be- 
tween Messrs.  Xiethammer  and  Eborall  which  presents  some  points 
of  interest.  The  latter  contends  that  the  sfiell  type  does  not  permit 
of  both  good  efficiency  and  good  regulation  under  inductive  load; 
to  which  the  former  replies  that  as  a  matter  of  fact  several  large 
companies  actually  produce  transformers  up  to  the  very  largest  sizes 


havinu  regiilulion  better  than  3  per  cent,  and  eniciencics  of  (jH  per 
cent,  or  so  built  on  the  shell  plan.  To  which  Eborall  retorts  that 
lhe<tc  companies,  particularly  the  two  great  .American  ones,  cling 
to  this  oiil-of-dale  type  because  it  is  cheap,  and  especially  because  in 
.American  practice  rotaries  are  systematically  used,  so  that  there  is 
no  need  of  transformers  which  regulate  well  on  inductive  loads  of 
power  factor  0.5  or  less. 


It  is  far  from  our  purpose  lo  defend  the  slull  type  of  iransformcr, 
but  this  last  argument  calls  for  continent.  We  are  inclined  to  the 
opinion  that  some  Amcricm  engineers  are  perhaps  overfond  of 
rotaries,  but  if  the  choice  were  between  the  universal  use  of  these 
and  a  power  factor  of  0.5  without  Iheni,  we  do  not  sec  how  any 
I'tigineer  in  his  right  mind  could  think  for  a  moment  of  the  latter 
alternative.  Many  of  our  American  power  transmission  plants  arc 
operated  without  rotaries.  but  we  have  yet  lo  hear  of  one  with  so 
bad  a  power  factor.  We  are  tempted  to  inquire  what  sort  of  induc- 
tion motors  the  Continental  makers  are  turning  out,  if  that  be  the 
kind  of  power  factor  resulting  from  their  use.  To  our  knowl- 
edge some  of  the  Continental  makers  do  build  induction  motors  of 
singularly  high  power  factors,  and  we  arc,  therefore,  forced  to  the 
conclusion  that  other  makers  must  turn  out  extremely  bad  ones. 
Certainly  in  American  practice,  a  plant  with  a  power  factor  of  0.5 
would  be  considered  uniquely  bad  and  a  monument  of  incompetent 
engineering.  When  .American  manufacturers  have  to  build  trans- 
formers to  meet  such  a  specification,  American  engineering  will 
have  become  a  byword  and  a  reproach. 


Thf.  Heating  of  Oil  Submerged  Wires. 

The  experiments  of  Prof.  Perkins  referred  to  on  page  831  of  this 
issue,  illustrate  the  variations  which  may  occur  in  the  temperatures 
of  submerged  wires  carrying  electric  currents.  It  is  well  known 
that  a  wire  immersed  in  a  liquid  possesses  relatively  large  thermal 
dissipation:  i.  e.,  will  carry  a  relatively  powerful  current  without 
overheating.  The  heat 'thus  dissipated  is  almost  entirely  carried 
away  from  the  wire  by  convection,  the  process  of  pure  thermal  con- 
duction in  liquids  being  very  slow.  That  is  to  say,  the  thermal 
conductivity  of  liquids  is  relatively  very  small  in  comparison  with 
the  thermal  conductivity  of  metals.  The  heating  of  the  layer  of 
liquid  immediately  in  contact  with  the  wire,  by  the  ordinary  process 
of  conduction,  has  the  effect  of  expanding  that  layer,  and  thus  of 
setting  up  convection  currents  in  the  liquid,  whereby  the  newly  form- 
ing layers  of  liquid  around  the  wire  are  enabled  to  absorb  heat  con- 
tinuously. When,  however,  the  process  of  convection  is  artificially 
accelerated  by  stirring,  the  rate  of  escape  of  heat  from  the  wire  may 
be  greatly  increased.  In  the  experiments  referred  to,  the  thermal 
dissipation  during  stirring  appears  to  have  been  seventeen  times 
greater  than  during  the  period  of  non-stirring,  when  the  oil  w-as  lef' 
to  its  own  natural  convection.  The  ratio  of  increase  in  thermal 
dissipation  accompanying  stirring  would  naturally  depend  upon  the 
geometrical  distribution  of  the  parts,  the  rate  of  stirring,  and  the 
thermal  properties  of  the  liquid.  In  general,  it  would  ofTer  a  com- 
plex hydrodynamical  problem  for  solution. 


It  might  be  possible  to  construct  on  this  principle  a  fairly  simple 
form  of  stream  indicator,  such  as  might  be  used  to  measure  the 
rate  of  flow  in  rivers  at  different  depths  below  the  surface.  A  short 
horizontal  wire  might  be  held  insulated  between  the  prongs  of  a 
fork,  so  as  to  permit  of  being  submerged  to  different  depths.  A 
portable  storage  battery  and  rheostat  would  enable  the  strength 
of  current  through  the  wire  to  be  controlled.  With  the  aid  of  a 
portable  voltmeter  and  ammeter,  it  should  be  readily  possible  to 
observe  the  current  strength  required  to  raise  the  resistance  of  the 
wire,  by  a  certain  percentage,  which  would  depend  in  its  turn  upon 
the  temperature  elevation  of  the  wire.     The  electric  power  absorbed 
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by  the  wire,  for  a  given  temperature  elevation,  would  increase  when 
the  rate  of  flow  of  the  water  past  the  wire  increased,  and  could  bt 
interpreted  to  indicate,  in  feet  or  meters  per  second,  by  referenc 
to  a  table.  The  apparatus  should  be  dead-beat,  swift  and  capable  of 
a  wide  range.  With  .such  an  apparatus  the  streams  in  difYcrcnt 
parts  of  river  bed  might  be  capable  of  rapid  measurement.  A 
similar  piece  of  apparatus  might  also  be  made  to  serve  as  a  dyna- 
mometer or  wind  measurer  in  the  atmosphere.  It  is  well  known 
that  the  tlurnial  dissipativity  cf  a  wire  carrying  a  current  in  air 
is  largely  dependent  upon  the  breeze  blowing  past  the  wire.  Owing, 
however,  to  the  essentially  unstable  and  variable  condition  of  the 
ordinary  breeze,  both  in  velocity  and  direction,  the  readings  of  the 
air-current  measurer  would  probably  be  less  steady  and  permanent 
than  those  of  the  water  current  measurer. 


and  the  other  through  black  Huorspar,  produce  zero  current  and 
galvanometer  deflection  at  one  particular  temperature.  Under  definite 
conditions,  the  author  regards  this  temperature  as  definitely  re- 
producible. 


A  Preliminary  Study  for  a  New  Standard  of  Light. 

An  article  of  the  above  title,  by  Mr.  J.  E.  Petavel,  has  recently 
been  printed  in  the  London  Electrician,  and  a  preceding  paper  by  the 
same  author  on  a  similar  topic  was  communicated  to  the  Royal 
Society  in  1899.  In  that  paper  the  author  quoted  experiments  to 
show  that  the  voltaic  arc-crater  was  not  a  suitable  standard  source 
of  light,  the  intrinsic  brilliancy  of  the  crater  varying  in  different 
measurements  from  136  to  160  candles  per  square  millimetre.  The 
temperature  of  the  crater  under  corresponding  limits  was  supposed 
to  vary  between  3935  and  4018°  C,  taking  an  empirical  formula,  in 
which  the  temperature  varies  as  the  6.9th  root  of  the  intrinsic  bril- 
liancy. Put  in  another  way,  the  intrinsic  brilliancy  of  the  crater 
is  taken  as  increasing  nearly  as  the  seventh  power  of  the  temperature. 
This  is  even  a  more  sensitive  relation  than  that  of  the  intrinsic 
brilliancy  of  an  incandescent  lamp  filament,  which  is  taken  as  in- 
creasing as  the  sixth  power  of  the  terminal  voltage.  The  conclusion 
arrived  at  in  the  paper  is  that  the  arc  crater  is  worthless  as  a  standard 
source  of  light.  This  is  not  to  be  wondered  at,  because,  assuming 
that  the  temperature  of  the  crater  were  rigidly  constant,  and  that 
the  intrinsic  brilliancy  of  its  surface  w'ere  likewise  constant,  the 
observer  can  only  perceive  that  brilliancy  through  the  arc  flame: 
i.  e.,  through  the  vapor  and  mist  of  the  arc.  The  luminescence  ar 
absorption  of  these  gaseous  bodies  are  no  doubt  liable  to  rapid 
variation,  and  they  may  seriously  affect  the  photometer. 


On  the  other  hand,  the  paper  described  a  number  of  observations 
tending  to  show  that  the  Violle  molten  platinum  standard  of  light 
was  much  more  reliable.  A  small  bar  of  platinum  is  suitably  screened 
so  as  to  admit  to  the  photometer  only  the  light  from  a  measured 
surface  of  the  heated  platinum.  The  platinum  is  heated  either  elec- 
trically in  one  form  of  apparatus,  or  by  the  oxyhydrogen  blow  pipe 
in  another.  After  the  platinum  has  been  melted,  it  is  allowed  to 
cool  off  slowly.  The  intrinsic  brilliancy  of  the  glowing  surface 
falls  rapidly  until  the  freezing  temperature  of  about  1770°  C.  is 
reached.  Here  the  intrinsic  brilliancy  remains  uniform,  apparently, 
until  the  entire  active  surface  has  frozen,  and  the  process  of  con- 
gelation with  uniform  brightness  may  last  nearly  a  minute.  The 
conclusion  was  reached  that  such  a  standard  light  source  had  a  prob- 
able variation  not  exceeding  one  per  cent. 


In  the  more  recent  paper  the  author  discusses  the  various  means 
of  measuring  the  temperature  of  a  hot  body,  such  as  a  bar  of  molte- 
platinum.  He  concludes  that  the  only  reliable  method  involves  ths 
measurement  of  the  relative  intensity  of  the  radiation  of  two  different 
emitted  wave  lengths.  An  experimental  study  of  the  properties  of 
screens  at  various  temperatures  between  1000°  and  1700°  C.  shows 
that  while  glass  becomes  more  transparent  to  the  total  radiation  as 
the  temperature  rises,  black  fluorspar  becomes  more  opaque.  Con- 
sequently a  pair  of  thermo-electric  coils  connected  in  opposition 
series  with  a  galvanometer,  one  illuminated  by  the  arc  through  glai-s 


The  Metric  System  in  Great  Briian. 

The  last  number  of  the  Journal  of  the  British  Institution  of  Elec- 
trical Engineers  contains  a  very  interesting  discussion  on  the  subject 
iif  the  metric  system  of  weights  and  measures,  held  on  the  22d  of 
January  last.  A  short  paper  W'as  read  by  Mr.  Alexander  Siemens  on 
the  subject,  favoring  the  general  and  universal  adoption  of  the 
metric  system.  The  gist  of  the  paper  was  that  international  com- 
munications, as  well  as  national  convenience,  rendered  a  universal 
systematic  system  of  weights  and  measures  eminently  desirable; 
that  the  metric  system  has  been  successfully  adopted  by  all  or  nearly 
all  of  the  civilized  nations  of  the  world,  except  the  English-speaking 
nations ;  and  that  no  nation  that  has  adopted  the  metric  system  has 
reverted  to  its  primitive  savage  customs  of  metrology.  Against  this 
presentation,  the  war-horses  of  the  British  inch  trotted  forth  to. 
battle.  It  was  pointed  out  as  an  unanswerable  argument  against  the 
metric  system  that  Napoleon  Bonaparte  objected  to  the  metric 
system,  and  did  not  think  it  would  work.  No  one  disputes  that  the 
Little  Corporal  was  a  great  soldier,  and  a  man  of  strong  views.  But 
what  bearing  his  preference  for  the  ridiculous  then  existing  French 
medley  of  weights  and  measures  over  the  then  new-fangled  metric 
system  has  on  the  existing  case,  it  is  difficult  to  see.  The  old  French 
medley  is  dead  and  unressurrectible.  So  is  Bonaparte.  In  view  of 
events  in  French  history  during  the  last  century,  it  would  probably 
be  hard  to  find  a  hundred  Frenchmen  who  would  now  seriously 
agree  with  Bonaparte's  views  on  this  subject,  as  quoted. 


The  conservatives  in  debate  clung  not  only  to  British  measures, 
but  also  to  the  British  pound,  shillings  and  pence,  and  in  the  main, 
for  the  same  reasons.  This  to  Americans  will  be  a  flaw  in  the  armor, 
for  practically  every  American  admits  that  the  decimal  United  States 
currency  is  far  more  simple,  logical,  rational  and  scientific  than  the 
guinea,  pound,  crown,  florin,  shilling,  penny,  farthing,  mite  system. 
It  is  quite  true  that  an  American  who  writes  down  his  wealth  as  ten 
thousand  dollars,  can  by  an  accidental  shift  of  the  decimal  point, 
make  himself  appear  a  millionaire.  Nevertheless,  such  errors  are 
very  uncommon  in  good  faith.  Since  then  the  devotees  of  the 
league,  mile,  furlong,  pole-or-perch,  rod,  link,  fathom,  yard,  foot,  inch, 
mil,  barley  corn  system  advocate  the  retention  of  the  British  coinage 
for  substantially  the  same  reasons  as  for  the  grand  old  linear  jumble. 
And  since  we  all  know,  on  this  side  of  the  Atlantic,  that  the  decimal 
coinage  is  incomparably  better,  is  it  not  reasonable  to  suspect  that 
the  arguments  for  the  retention  of  the  linear  jumble,  which  we,  too, 
retain  as  a  national  fetish,  may  be  similarly  unsound? 


One  gentleman  is  reported  deprecating  the  use  of  decimals  in  cur- 
rency as  compared  with  the  pound,  shilling,  pence  system,  because  the 
decimal  system  "gets  rid  of  a  perpetual  opportunity  of  doing  a  little 
mental  arithmetic."  This  seems  to  have  been  spoken  in  earnest,  and 
not  as  a  joke.  The  dollar,  cent  system  is  too  easy,  it  would  seem. 
What  a  blissful  example  of  the  principle  of  "how  not  to  do  it"  and 
how  beautiful  a  realization  of  the  majesty  of  needless  labor.  Let 
us  make  things  hard,  and  keep  them  hard,  that  we  may  have  to  take 
extra  time  to  do  them,  and  make  education  burdensome  to  every  suc- 
ceeding generation.  Wonderful,  indeed,  is  the  influence  of  conser- 
vatism! There  is  no  fallacy  or  superstition  so  gross  that  conser- 
vatism will  not  enshrine  it.  Taken  as  a  whole,  the  discussion  seems  to 
show  that  there  is  a  large  and  growing  section  of  electrical  engineers 
in  Great  Britain  who  favor  the  advent  of  the  international  metric 
svstcm. 
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Progress  of  NX'ork  for  Union  Hnglnccrlnu  Huilillni:. 


Oil  llic  fvciiiDK  »i  May  7,  in  accordance  with  iiivitalion,  tlie  bnanls 
of  tlirvclion  oi  tin-  several  bixlies  intcri-Htcil,  as  well  an  smiic  idlu-r 
member!)  of  llu-  tlirtVrcnt  •.ociclies,  lulil  an  infonnal  mcilinn  at  tin- 
honse  of  the  .\nuTican  Society  of  Civil  Kngincers,  to  citisiilcr  the 
gift  of  $t,ooo.<xx)  from  Mr.  Carnegie  for  a  Union  KiiKineerintj  Ktiilil 
ing.  Sixty-live  gentlemen  were  present,  imliuling  President  .\. 
Noble,  of  the  Civil  Knginccrs.  Dr.  A.  K.  Ix*doux„  of  the  Mining 
Kngincers;  J.  M.  Dodge,  of  the  Mechanical  Kngineers ;  C.  F.  Sictt, 
of  the  Klcctrical  Engineers,  and  J.  C.  Kafcr,  of  the  Kngincers'  Club. 
The  meeting  organized  with  the  election  of  Mr.  Noble  as  cliairiiian 
and  the  appt)intnient  of  Mr.  T.  C.  Martin  as  secretary. 

A  very  free,  frank  and  open  discussion  of  the  subject,  its  adxaiit 
ages  and  its  possible  objections,  was  hatl.  lasliiii;  about  three  hours. 

The  presiilent  of  the  American  Society  of  Mechanical  Engineers, 
Mr.  James  Majies  Dodge,  reported  that  at  a  meeting  of  their  council 
in  the  afternoon,  the  formal  resolution  proposed  in  the  letter  of  W. 
A.  Redding.  I-".si|.,  May  ist,  had  been  ailopted,  and  a  committee  ap- 
pointed comprising  Prof.  F.  R.  Hutton,  C.  Wallace  Hunt  and  himself. 
This  committee  is  to  act  first  as  a  conference  committee,  and  is 
authorized  to  make  such  changes  in  harmony  with  the  spirit  of  the 
resolution  adopted  as  may  be  deemed  advisable  upon  conference  with 
committees  of  the  other  bodies.  The  same  coniinitlee  is  to  be  re- 
tained as  a  permanent  committee. 

The  president  of  the  American  Institute  of  Electrical  Engineers 
stated  that  the  board  of  directors  had  endorsed  tlie  resolution  pro- 
posed by  Mr.  Redding,  and  had  appointed  a  conference  committee, 
comprising  Mr.  Calvin  \V.  Rice,  Mr.  T.  C.  Martin  and  himself,  with 
instructions  to  report  back  a  definite  form  of  resolution  which  should 
be  adopted.  He  further  stated  that  it  was  expected  by  the  board  that 
final  action  would  be  taken  on  May  19,  as  there  was  a  board  meeting 
and  also  an  annual  meeting  of  the  Institute  on  that  day. 

The  "president  and  the  secretary,  Dr.  Raymond,  of  the  American 
Institute  of  Mining  Engineers  stated  that  their  institute  would  have 
a  board  meeting  on  the  following  day.  Both  of  the  gentlemen,  how- 
ever, were  in  hearty  accord  with  the  plan,  and  said  that  they  con- 
sidered it  not  a  question  of  whether  they  should  come  in,  but  of 
the  best  ways  and  means  of  doing  so. 

The  American  Society  of  Civil  Engineers  will  probably  have  a 
board  meeting  within  the  present  week.  One  of  the  past  ex-presi- 
dents, Mr.  George  S.  Morison,  stated  that  as  they  already  had  a 
building  the  conditions  were  different  with  their  society;  but  after 
giving  the  matter  careful  consideration,  he  was  of  the  opinion,  speak- 
ing for  himself,  that  the  relations  which  they  should  sustain  to  the 
general  engineering  interests  were  such  that  leaving  aside  their  own 
individual  preferences,  the  society  should  join  w-ith  the  others. 

Representatives  of  the  Engineers'  Club  expressed  hearty  accord 
with  the  general  scheme.  ^Ir.  Kafer  stated  that  delegates  to  the  con- 
ference w-ould  be  appointed  at  the  meeting  of  the  officers  on  May 
II.  He  also  stated  during  the  evening  that  Mr.  Carnegie  had  gener- 
ously undertaken  to  finance  the  land  for  the  societies,  and  that  in- 
terest at  the  rate  of  4  per  cent,  on  the  land  investment  would  not 
be  asked  by  Mr.  Carnegie  until  the  building  itself  was  finished. 
Mr.  Carnegie's  financial  agent,  Mr.  R.  A.  Franks,  had  already  paid 
out  for  them  $50,000  in  options  on  the  property  on  West  Thirty-ninth 
Street,  which  now  represented  a  buying  price  of  $517,000. 

Resolutions  were  adopted  without  a  dissenting  vote,  expressing 
appreciation  and  thanks  to  Mr.  Carnegie  for  the  generous  offer 
which  he  has  made,  and  a  cablegram  of  gratitude  to  him  for  his 
offer  drafted  by  Mr.  Morison  was  adopted  and  sent.  The  resolutions 
read  as  follows : 

At  an  informal  meeting  held  on  the  evening  of  May  6,  1903,  at  the 
house  of  the  American  Society  of  Civil  Engineers,  attended  by 
members  of  the  American  Institute  of  Mining  Engineers,  the  .Ameri- 
can Society  of  Mechanical  Engineers,  the  American  Institute  of 
Electrical  Engineers,  and  the  Engineers'  Club  of  New  York  City, 
it  was  resolved. 

I.  That  those  present  hereby  signify  their  profound  appreciation 
of  the  recent  action  of  Mr.  Andrew  Carnegie  in  donating  to  the 
cause  of  engineering,  and  in  recognition  of  the  engineering  pro- 
fession, the  sum  of  $1,000,000  for  the  erection  of  a  Union  Engineering 
Building :  and  also  for  otherwise  making  it  possible  to  accept  and 
utilize  this  sum  by  his  liberal,  unencumbered  and  prompt  co-oper- 
ation in  financing  a  suitable  site. 

II.  That  it  is  their  firm  belief  that  the  result  of  this  initiative  will 


I"  piiicni  fill  good,  and  oi  lar-reachmg  iiuliHivriiv,-.,  greatly  iii- 
in-iiMiig  the  rirrcliveneas  of  the  engineering  profession,  both  tech- 
nically and  socially,  and  with  corrctponding  benefits  to  the  industrial 
ari!i  and  the  world  at  large. 

III.  That  iluy  hereby  tender  to  Mr.  Andrew  Carnegie  their  grati- 
tude for  his  generous  olTcr. 

It  was  agreed  thai  the  Conference  Committee,  consisting  of  three 
representatives  from  each  of  the  five  bodies,  should  be  called  to 
<lclcrniinc  upon  the  next  steps  and  the  next  action  by  the  several 
bodies. 

Since  the  above  was  jircpared,  the  officers  of  the  .American  In- 
st itutt  of  Mining  Engineers  have  met  and  have  appointed  Dr.  A.  R. 
I-edoux,  Charles  KirclihofT  and  Theodore  Dwight  as  their  conference 
deleg.ites.  At  a  meeting  of  the  board  of  the  Engineers'  Club  on  May 
11.  Messrs.  J.  C.  Kafer,  W.  H.  Fletcher  and  W.  A.  Redding  were 
.ippointed  conference  delegates. 

Mr.  C.  F.  Scott  h.is  called  the  conference  for  Friday  evening.  May 
15,  at  the  I'!ngineers'  Club.  In  the  meantime,  every  member  of  the 
American  Institute  of  Electrical  Engineers  has  been  fully  advised 
on  the  subject,  and  an  active  campaign  is  in  preparation  to  give  the 
Institute  its  proper  place  in  the  work  of  carrying  the  scheme  to 
its  fulfilment.  In  addition  to  the  literature  already  circulated,  a 
large  amouiit  of  interesting  and  pertinent  data  will  also  be  given 
in  the  current  Bulletin  of  the   Institute. 


N.  E.  L.  A.  Special  Train  for  Chicago. 


Mr.  C.  i).  Haker.  Jr.,  master  of  transportation  for  the  National 
Electric  Eight  Association,  has  issued  the  following  special  circular 
of  information:  ".Arrangements  have  been  made  with  Mr.  M.  C. 
Roach,  general  Eastern  passenger  agent  New  York  Central  Railroad, 
for  a  special  train  of  Pullman  cars  for  use  of  Eastern  members  and 
delegates  attending  the  twenty-sixth  convention  of  the  National 
Electric  Light  .Association,  to  be  held  at  Chicago,  May  26,  27  and  28. 

"This  train  is  scheduled  to  run  by  New  York  Central  &  Hudson 
River  Railroad  and  Michigan  Central  Railroad,  leaving  New  York 
Sunday.  May  24,  at  12.50  P.  M. ;  Albany  at  3.50  P.  M. ;  Buffalo  (Cen- 
tral time),  10.50  P.  M. :  Bo-ston  via  Boston  &  Albany,  at  10.45  A.  M., 
arriving  Chicago  2.50  P.  M.,  Monday.  Fare  from  New  York,  $22: 
return,  $6.70;  double  berth  in  sleeping  car,  $5;  drawing-room,  $18. 

"Replies  from  former  circular  regarding  transportation  indicate 
an  uniisualh  large  attendance,  and  as  space  on  this  train  is  limited, 
it  is  suggested  that  those  desiring  accommodations  apply  quickly  to 
M.  C.  Roach,  Gener;il  Eastern  Passenger  .Agent,  12 16  Broadway, 
New  York,  and  members  from  Boston  and  vicinity  should  apply  to 
J.  L.  White,  City  Passenger  .Agent,  366  Washington  Street,  Boston." 

In  view  of  the  numerous  inquiries  reaching  us  we  would  advise 
our  Eastern  readers  going  to  the  convention  to  secure  their  accom- 
modations as  quickly  as  possible. 

Mr.  James  Wolff  has  been  appointed  by  President  Ferguson  as 
chairman  of  the  local  reception  and  entertainment  committee  for 
the  convention  of  the  National  Electric  Light  Association. 

This  committee  has  arranged  to  have  a  general  reception  in  the 
.Auditorium  parlors  on  Monday  evening.  May  25,  from  8.30  to  10.30. 
.Arrangements  are  also  being  made  for  a  tally-ho  party  on  Tuesday 
morning  for  the  ladies  attending  the  convention,  to  drive  to  the 
Washington  Club,  where  they  will  have  luncheon.  .After  luncheon 
they  will  drive  through  the  -South  Parks,  returning  to  the  hotel  in 
the  afternoon.  A  matinee  party  at  one  of  the  theatres  is  contem- 
plated for  the  ladies  on  Wednesday  afternoon. 


International  Electrical  Congress. 


It  is  probable  that  the  International  Electrical  Congress  will  be 
held  at  St.  Louis  during  the  week  of  September  12-17,  I904-  This 
will  accommodate  the  college  men  and  the  foreigners  as  to  time, 
and  will  allow  those  who  care  to  stay  over  and  attend  the  Inter- 
national Congress  of  Arts  and  Sciences,  which  occurs  the  following 
week.  It  now  seems  probable  that  most  of  the  national  electrical 
associations  will  also  assemble  in  St.  Louis  during  this  week.  The 
Exposition  Company  will  accommodate  all  of  the  latter  with  free 
convention  halls,  and,  on  certain  special  electrical  days  during  this 
week,  free  admission  to  the  grounds  will  be  granted.  Advices  from 
abroad  point  to  a  large  attendance  during  congress  week.  A  party 
r{  .'o  Ifli-n  e-jineers  has  already  arranged  to  be  present  at  that  time. 
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Branly-Popp  Aerial  Telegraphy  System. 


Bv  IIkxkv  Hale. 

ONE  of  the  most  interesting  systems  of  wireless  telegraphy  in 
Europe  is  that  known  as  the  Branly-Popp  system.  Dr. 
Branly,  to  whom  the  art  of  wireless  telegraphy  owes  its  being 
through  his  discovery  of  the  principle  of  the  coherer,  some  time 
ago  devised  a  new  form  of  coherer,  based  upon  the  siinple  contact 
of  a  polished  and  an  o.xydized  metal  surface.  Since  then  this  form  of 
coherer  has  been  improved  and  brought  to  a  practical  shape,  and 
forms  the  base  of  the  new  system  of  wireless  telegraphy. 

To  obtain  the  contacts  of  oxydized  and  polished  metal  he  has  ar- 
ranged the  coherer  in  the  shape  shown  in  Fig.  i.  An  upper  disc 
of  metal  has  fi.xed  into  it  three  rods  of  tempered  steel,  tapering  and 
pointed  at  the  ends.  The  points  of  the  rods  are  somewhat  rounded 
off  and  given  a  high  polish,  after  which  they  are  given  a  very  thin 
layer  of  oxide  by  heating  in  air  to  a  suitable  temperature.  The  use 
of  three  rods  is  adopted  to  give  the  coherer  a  convenient  and  prac- 
tical shape  and  serves  to  afiford  three  separate  contacts  to  secure  good 
working.  The  tripod  thus  formed  is  placed  upon  a  disc  of  steel, 
which  has  been  given  a  high  polish. 

The  coherer  effect  under  the  action  of  the  waves  thus  takes  place 
between  the  points  and  the  highly-polished  surface,  and  upon  striking 
or  tapping  the  coherer,  it  comes  back  to  the  state  of  non-conductivity. 
It  was  found  that  the  shock  required  to  bring  back  the  coherer  was 
much  slighter  than  in  the  ordinary  case  and  this  gave  Dr.  Branly 
the  idea  of  mounting  the  coherer  directly  upon  the  Morse  receiver, 
when  the  striking  arm  of  the  armature  is  all  that  is  needed  to  restore 
the  coherer  after  the  signal  has  been  registered.  The  new  receiver 
thus  forms  a  compact  and  extremely  simple  instrument,  as  will  be 
observed  in  Fig.  2,  which  shows  the  coherer  enclosed  in  a  cylindrical 
glass  case  and  mounted  upon  a  small  platform,  which  is  supported 
on  a  column.  The  inner  end  of  the  platform  serves  to  hold  the  lower 
tapping-screw  of  the  instrument.  Each  time  the  arm  taps  the  lower 
screw  a  shock  is  given  to  the  coherer,  which  is  sufficient  to  bring 
it  back  to  a  non-conducting  state.  The  upper  tapping-screw  is  in- 
sulated from  the  body  of  the  instrument  and  is  connected  to  one 
pole  of  a  battery  (a  cell  of  i  volt  or  J^  volt  is  sufficient)  ;  below,  it 
touches  a  platinum  disc  which  is  mounted  on  the  armature  lever. 
From  the  disc  (which  is  insulated)  the  current  passes  by  a  flexible 
wire  through  the  coherer  and  a  sensitive  relay  back  to  the  battery. 

When  a  wave  reaches  the  receiving  station  the  coherer  becomes 
conductive;  the  battery  operates  the  relay  and  the  latter  the  Morse 
register,  as  usual,  through  a  secondary  circuit.  The  armature  lever 
is  attracted  to  register  the  signal,  and  at  the  same  time  the  current 
is  broken  between  the  screw  and  the  disc.  When  the  lever  strikes 
the  screw  the  shock  restores  the  coherer.  Finally,  the  lever  rises, 
again  making  the  contact  between  the  screw  and  disc,  the  circuit 
being  now  broken  at  the  coherer  and  ready  to  receive  a  second  signal. 


the  matter  of  transatlantic  messages,  and  experiments  are  soon  to 
be  made  in  this  line. 

A  company  has  been  formed  in  Paris  to  operate  the  new  system, 
headed   by   M.  \'"ictor  Popp,  an  engineer  of  note,  and  promoter  of 


FIG.  2. — BRANLY  RECEIVER  Vk'ITH  COHERER. 

\arious  enterprises.  At  present  there  are  two  different  schemes 
under  way.  The  first  is  to  provide  for  a  system  of  communication 
throughout  the  City  of  Paris  between  a  central  station  and  sub- 
scribers, which  will  be  somewhat  novel;  the  second  is  to  build  a 
number  of  maritime  stations  at  different  points  on  the  coast  of 
Fr.':ncc.      Roth    these    projects    are    of    great    mtercst.    and    will    no 


A 


The  independent  striking  device  ordinarily  employed  with  a  co- 
iherer  requires  a  certain  time  to  act,  which  thus  diminishes  the  speed 
of  receiving  the  messages.  In  the  present  case  the  striker  is  dis- 
pensed with  and  consequently  a  gain  in  speed  has  been  secured. 
Experiments  show  that  the  receiver  can  take  down  as  many  as  35 
words  per  minute,  which  is  much  faster  than  ordinary.  Besides,  the 
new  coherer  has  proved  to  be  inuch  more  sensitive  than  the  usual 
type  with  metal  filings,  and  some  experiments  made  by  Dr.  Branly 
to  compare  different  coherers  show  that  it  is  from  5  to  7  times  as 
■sensitive.     This    renders   the   new    system   particularly   adaptable   in 


FIG.    3. —  MAST  ON    MAIN    STATION    NEAR  THE    MADELEINE. 

doubt  lead  to  important  developments  in  the  future.  For  the  Paris 
system  it  was  first  necessary  to  erect  several  stations  in  order  to 
prove  that  the  signals  could  be  sent  without  difficulty  over  the  city. 
At  present  there  are  four  different  posts  already  established  in 
different  parts  of  the  central  district,  one  being  at  the  company's 
main  offices,  the  second  near  the  Bourse  and  the  other  two  at  news- 
pa  oer  offices. 

These  stations  have  masts  over  100  ft.  high,  mounted  on  the 
roofs.  Since  they  have  been  installed  there  has  been  no  difficulty  in 
sending  and  receiving  the  signals  between  the  stations,  as  was  pre- 
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FlC.  4. — TKA.NSMITTER  FOR  3O   MILKS   UISIANH  K 

next  Step  will  be  to  fix  a  central  station  in  the  central  part  of  the 
city,  analogous  to  that  of  a  telephone  system.  Over  the  town  will 
be  located  some  30  or  40  receiving  stations,  each  forming  the  center 
of  a  district.     The  central  station  will  receive  telegraphic  and  tele- 


iif  the  Kiibitcribcrii  will  nol,  of  course,  be  provided  with  a  n-ccivinK 
>laliiin,  but  it  is  propused  to  carry  the  news  from  the  braiicb  ol1il'e^ 
to  the  residences  by  means  of  messenger  boys  mounted  on  bicycles. 
The  mast,  winch  is  mounted  on  the  roof  of  the  company's  olTices 
at  I'lace  de  la  Madeleine,  shown  in  I'°i|i.  ,f,  is  1 15  ft  liiKli,  and  com- 
niimicales  with  snnilar  masts  placeil  on  the  three  other  bnildinKs. 
The  transmittiiiK  outfit  is  shown  in    l-'ig.  4-     Tiie  table  on  the  left  1 


FIG.  6. — .SYNT0N1ZIN(;  .\I'I'.\KATL'S,  CAI'  UK  l-A    HAGUE. 

contains  the  usual  transmitting  key  and  the  mechanical  interrupter 
for  the  induction  coil,  operated  by  a  small  motor.  The  large  box  on 
I  lie  right  contains  the  induction  coil,  having  its  condenser  mounted 
in  the  base,  while  on  the  top  are  the  spark-balls  and  the  cable  which 
goes  out  to  the  mast.  The  receiving  outfit  includes  the  register  and 
coherer  shown  in  Fig.  i,  with  its  battery  and  a  Claude  relay.  The 
coherer  enclosed  in  a  glass  case  is  protected  from  the  air  and  a 
flexible  wire  attached  to  the  tripod  allows  it  to  be  lifted  oflF  the 
base  when  out  of  action. 

The  systein  thus  proposed  is  certainly  a  novel  one  and  it  is  ex- 
pected to  carry  it  out  in  the  near  future.  To  send  in  the  news  from 
the  outlying  districts  and  especially  the  news  of  the  races,  which  are 
followed  with  great  interest,  a  special  form  of  automobile  van  has 
l)(.'(ii  built.  It  is  equipped  with  a  high  bamboo  mast,  which  is 
iiioinited  in  a  socket  on  the  roof  and  braced  by  wires.  The  mast 
can  be  quickly  set  up  or  dismounted.  The  interior  of  the  van  forms 
a  traveling  station,  and  has  transmitting  instruments  of  the  above- 
mentioned  type.  The  gasoline  engine  of  the  automobile  is  used  to 
drive  a  small  dynamo,  which  serves  to  keep  charged  a  set  of  ac- 
cumulators  for  tin-  current   ^u]>|)I\-.     .\t  the  time  of  the  races,  or  on 


FIG.  5. — MAST  SYSTEM  AT  CAP  DE  LA  HAGUE. 

phone  news  of  all  the  leading  events  of  the  day,  as  they  occur.  For 
business  purposes,  the  stock  quotations,  markets  and  operations  of 
the  Bourse  will  be  the  most  important,  then  political  and  social  news, 
such  as  makes  up  an  ordinary  newspaper,  but  the  subscribers  will 
have  the  advantage  of  receiving  this  at  all  hours  of  the  day.     Each 


FIG.  7. 


;AP  de  LA   HAGUE  MARITIME  STATIO.V. 


hearing  of  any  special  event,  accidents,  etc.,  within  a  radius  of  10  or 
20  miles,  the  automobile  is  always  ready  to  go  to  the  spot  and  send 
in  the  news. 

The  maritime   project  has  been   commenced  by   the   construction 
of  a  large  station  at  Cap  de  la  Hague  on  the  north  coast  of  France, 
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near  Cherbourg,  which  is  illustrated  in  Figs.  5  and  g.  The  i)o>t 
is  equipped  with  three  masts  130  ft.  high  (Fig.  S)  which  form  a 
triangle  of  130  ft.  on  a  side.  At  the  center  of  the  triangle  is  the 
station  building,  which  has  four  rooms,  one  of  which  contains  the 
apparatus  for  transmitting  and  receiving.     The  station  (Fig.  6)   will 


FIG.    8. — ACCUMULATORS. 

use  the  above-described  apparatus  with  the  addition  of  a  new  syn- 
tonizing system  devised  by  Dr.  Branly,  a  description  of  which  has 
not  yet  been  made  public.  This  station  will  receive  telegrams  from 
the  ships  provided  with  Marconi  and  Slaby-Arco  systems  and  will 
also  connect  with  the  different  Marconi  stations  in  England  and  Ire- 
land. A  second  post  of  the  same  character  is  being  built  at  Cape  Gris 
Nez  on  the  Channel  near  Boulogne,  and  these  two  posts  will  cover 
the  Channel  from  the  Holland  frontier  on  the  east,  and  extend  west- 
ward to  the  ocean  at  a  distance  of  900  miles  from  Cherbourg.    The 


Hi,,   y.  —  MA.ST   WIRES   ENTERING   STATION. 

syntonizing  apparatus,  which  can  be  regulated  for  different  lengths 
of  waves,  will  thus  permit  of  receiving  all  the  signals  transmitted 
by  posts  within  a  distance  of  900  miles.  The  second  room  contains 
a  generating  set  to  supply  the  current  (Fig.  7),  consisting  of  a  5-hp 
gasoline  motor,  driving  a  small  dynamo  to  charge  storage  batteriea 
contained  in  the  third  room  (Fig.  8). 


The  tops  of  the  masts  art  connected  by  a  steel  cable,  which  serves 
to  support  the  15  mast  wires,  which  arc  attached  at  regular  intervals. 
All  the  mast  wires  are  brought  to  the  center  at  the  station  (Fig.  9). 
The  post  at  Cap  de  la  Hague  is  situated  only  300  ft.  from  the  govern- 
ment telegraph  post,  which  is  also  provided  with  a  mast.  In  this 
way  the  messages  which  are  received  can  be  transmitted  at  once  to 
Paris  or  throughout  the  country.  After  the  station  is  in  working 
order  an  attempt  will  be  made  to  send  messages  across  the  Atlantic, 
and  Dr.  Branly  thinks  that  this  can  be  easily  done  with  the  new  re- 
ceiver. The  two  stations  will  no  doubt  be  followed  by  others  along 
the  coast  of  France. 


Boise,  Idaho,  Transmission  Plant. 


The  water  power  plant  of  the  Boise-Payette  River  Electric  Power 
Company,  shown  in  the  accompanying  illustration,  is  located  on  the 
Payette  River,  Idaho,  near  the  Horseshoe  Bend,  a  distance  of  aboat 
27  miles  northwest  of  Boise,  Idaho.  This  plant,  including  trans- 
mission lines  to  Boise  and  Pearl,  and  a  distributing  sub-station,  was. 
installed  at  an  approximate  cost  of  $350,000. 

The  water  is  taken  from  the  Payette  River  at  Horseshoe  Bend,  a 
distance  of  three  miles  above  the  power  house,  and  carried  through 
a  large  canal.  The  head  or  fall  of  water  gained  in  this  distance  is 
20  ft.  at  the  power  house.  The  water  power  is  derived  from  two 
i,200-hp  water  wheels  direct-connected  by  means  of  flanged  coup- 
lings to  two  i,ooo-hp  rotating  field  polyphase  generators.  The 
exciters  are  of  the  engine  type  class,   direct-connected  to  the  gen- 


FIG.    I. — GENERAL   VIEW   OF   STATION   AND  CANAL. 

erator  shaft.  The  electric  power  is  generated  at  a  potential  of  500  • 
volts,  and  raised  to  23,000  volts  through  self-cooling  oil  trans- 
formers. It  is  transmitted  at  this  voltage  over  three  lines  of  No.  2 
stranded  aluminum  cable,  a  distance  of  23  miles  to  Boise,  where  the 
voltage  is  reduced  by  step-down  transformers  and  distributed  through 
the  local  circuits  in  Boise  at  2,300  volts  for  light  and  power  for 
commercial  purposes,  and  to  a  converter  sub-station  for  the  oper- 
ation of  the  street  railway  system. 

From  the  power  house  on  Payette  River  the  pole  line  for  a  distance 
of  12  miles  is  of  double  construction,  two  independent  circuits  being 
carried  on  the  same  pole.  One  of  these  circuits  branches  to  the 
mining  camp  of  Pearl,  where  the  power  is  used  for  the  operation  of 
the  mines  in  driving  compressors,  electric  hoists,  and  for  general 
power  purposes.  At  Pearl  is  located  the  famous  Checkmate  and 
California  mines.  The  latter  has  recently  encountered  a  large  body 
of  ore  carrying  very  high  values.  These  mines  are  making  prep- 
arations for  operating  their  properties  entirely  by  electric  power. 

The  power  house  is  designed  for  three  generator  units  of  1,000  hp  • 
each  and  provision  is  made  for  future  extensions  when  necessary. 
The  canal  (Fig.  i)  has  a  carrying  capacity  sufficient  to  generate 
5,000  hp.  After  the  water  passes  through  the  turbines  it  is  again 
delivered  to  the  river  without  loss  and  taken  out  below  for  irrigation 
purposes. 

Fig.  2  gives  an  exterior  view  of  the  power  house,  and  Fig.  3  an 
interior  view,  showing  the  generator  switchboard  and  lightning 
apparatus. 

The  net  weight  of  the  generators  complete  is  65,000  lbs  ;  the  rotating 
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FIG.  2. — EXTKKIOK  VIKW  or  I'OWKR  HOUSE. 

foundations  and  direct-connected  to  tlic  water  wheels  in  the  manner 
mentioned  above. 

The  development  of  the  distant  water  powers  and  transmitting 
power  to  mining  camps,  which  are  located  a  distance  from  fuel 
supply,  and  in  some  cases  water  supply,  has  made   it   pri>fifal)lo  to 


KIG.   3. —  INTERIOR  VIEW  OF  POWER   HOUSE. 

develop  mining  properties  with  the  use  of  electric  power,  that  would 
not  have  been  profitable  were  they  compelled  to  haul  fuel  any  great 
distance. 

The  entire  electrical  installation  was  furnished  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  the  water  wells  were 
supplied  by  the  James  Lcffel  &  Company,  of  Springfield,  Ohio. 


Auto  Bus  in  London. 


A  cable  dispatch  from  London  of  May  9  to  a  New  York  daily 
newspaper  says :  "The  trial  of  the  American  automobile  bus  built  for 
the  London  General  Omnibus  Company  by  the  Fischer  company  this 
week  was  very  satisfactory.  The  run  was  to  Richmond  and  back. 
The  journey,  owing  to  the  route  chosen,  must  have  covered  twenty- 
five  miles  at  least,  and  nothing  was  more  remarkable  than  the  ease 
and  facility  with  which  the  huge  vehicle  was  made  to  thread  its 
way  through  the  crowded  traffic  of  Piccadilly  Circus,  Regent  Street 
and  Oxford  Street.  The  new  bus  excited  the  liveliest  interest  on  the 
road,  and  though  things,  both  humorous  and  unprintable,  were  hurled 
at  it  by  some  of  the  more  conservative  whips,  especially  when  their 
horses  jibbed,  the  vehicle,  it  is  fair  to  assume,  has  come  to  stay." 
The  Fischer  system  combines  the  use  of  gasoline  and  electricity  on 
the  same  vehicle,  current  being  generated  by  the  ga.soline  plant. 


liV   TllOKIIIJUN    Kl.llJ. 

THE  calculation  of  the  weight  of  copper,  depth  of  coil,  number 
of  turns,  si/c  wire,  etc.,  in  a  field  coil  is  usually  tedious  work. 
In  order  to  lighten  this  work  as  far  as  possible  1  deduced  some 
years   ago   the    followiiiK   approximate   c(|uations   and,   having    used 
them  constantly  in  my  work  ever  since,  have   found  them  lo  be  as 
accurate  as  the  practical  conditions  warrant. 

They  are  based  on  the  assumption  that  all  the  heat  ({^'■>(^<'=>1>-'<J  ■■> 
the  coil  will  be  radiated  from  its  outside  surface  only,  the  end 
surface  and  the  inside  surface  being  neglected.  This  assumption  is 
sufficiently  accurate  for  most  field  coils,  although,  if  the  depth  of 
the  coil  is  great  as  compared  with  its  length  (across  wires),  the 
heat  emitted  by  the  end  surfaces  may  in  some  cases  have  to  be  taken 
into  account  also.  However,  even  in  such  cases  the  end  surfaces  arc 
often  enclosed  by  non-conductors  of  heat  or  are  contiguous  to  other 
hot  hrxlies,  so  that  rather  than  to  complicate  the  calculations  by 
introducing  more  or  less  uncertain  factors,  it  seems  better  in  most 
cases  to  fix  a  constant  of  watts  per  square  inch  by  experiment  for 
each  type  of  machine  using  the  outside  surface  only. 

The  wire  table  issued  by  the  American  Institute  of  l^lectrical 
Engineers  is  used  as  a  basis  for  wei^t  and  resistance  of  copper 
wire.  In  this  table  copper  is  assumed  to  weigh  .3214  pounds  per 
cubic  inch  and  its  resistance  at  60°  C.  is  .773  -=-  10'  ohms  per  cubic 
inch.  The  formula;  are  all  based  on  a  temperature  of  60°  C,  since 
the  coil  uill  usually  nearly  attain  this  temperature  in  practice,  and 
should  not  exceed  it  much. 

All  dimensions  are  given  in  inches  unless  otherwise  stated,  and 
the  following  notation  is  used: 

D  =  diameter  of  inside  of  coil.  The  clearance  and  insulation 
between  the  coil  and  the  field  pole  arc  added  to  the  pole 
diameter  to  obtain  D. 

f  and  k  are  the  two  dimensions  of  the  inside  of  the  coils  wound  on 
rectangular  field  poles  and  clearance  and  insulation  must 
be  allowed  for  as  with  D. 

t  =  depth  of  coil ;  that  is,  the  actual  depth  of  insulated  wire,  and 
does  not  include  any  insulation  that  may  be  wrapped 
around  the  coil. 

/  =  length  of  coil  across  wires. 

n  =  ratio  of  the  bare  to  the  insulated  diameter  of  wires. 

/-"  =  weight  of  copper  in  the  coil  in  pounds. 

IV  =  PR  loss  in  the  coil. 

R  =  resistance  of  the  coil  in  ohms. 

w  =  watts  per  square  inch  of  radiating  surface. 

TV  =  number  of  turns  in  the  coil. 
/  =  current  in  coil. 

(f  =  circular  mils  of  wire  used. 

E  =  e.m.f.  impressed  on  terminals  of  coil. 

S  =  radiating  surface. 

In  deducing  the  following  equations,  the  wire  is  considered  to  be 
wound  evenly  in  layers  and  in  the  case  of  rectangular  poles  no  al- 
lowance is  made  for  the  rounding  of  the  coil  at  the  corners.  It  has 
been  found  in  practice  that  the  errors  due  to  these  assumptions  are 
about  compensated  for  by  unavoidable  irregularities  in  winding,  so 
that  the  exact  equations  below  give  very  accurate  results  when  the 
winding  is  well  done. 

Most  of  the  arithmetical  work,  both  in  deducing  constants  and  in 
working  out  examples,  was  done  with  a  14-in.  slide  rule,  since 
greater  accuracy  than  this  w-ould  give  was  not  necessary. 

The  resistance  of  the  coil  being  proportional  to  the  total  length 
of  wire  divided  by  its  area,  we  have 

N  (D  +  t) 
(P 


.773    N-!r(D  +  t) 
R  —  —. .    ^.  .     =  3-092 


tin' 


N 


io« 


W  =  PR 


31 


JV  (D  -f  0 


tin'' 


(I) 

(2) 

(3) 


But  IV  also  equals  the  watts  per  square  inch  of  radiating  surface 
multiplied  by  the  radiating  surface,  or  IV  =  'H'  wl  (D  -f-  2/)  r=  2zvl 
(f  -r  k  -{-  4/)     (4)     and  from  (3)  and  (4) 


f  =  .984 


('—X 

V  lov    n 


4-  / 


w  P  «'    D  -t- 


7/=-98*^ 


V  10' j 


w  P  ti^    f+k'raii 


(5). 
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Since  the  ratio  oi  t  to  D  or  to  f  +  k  will  generally  not  exceed 
3,  the  last  terms  of  (5)  will  range  from  i  to  .8125,  and  reduc- 
ing the  constant  .984  to  .9  and  making  the  last  terms  of  these 
equations  equal  to  one,  the  maximum  error  will  not  exceed  10  per 
cent.,  and  the  maximum  error  in  final  results  will  not  exceed  3"^ 
per  cent.,  since  only  the  radiating  surface  and  the  mean  length  of 
a  turn  are  affected  and  these  are  functions  of  the  pole  dimensions 
plus  the  depth  of  the  coil. 

Equations  (5)  then  reduce  to  one  equation,  which  is 


/ 


•9 


(toO' 


(6) 


wPfi' 


for  both  cylindrical  and  rectangular  coils. 

Since  ampere  turns  are  usually  in  the  thousands,  dividing  them  by 
10'  facilitates  calculations. 

E  (NI) 


tion   shows  that   the   depth   should  be  divided   in  proportion  to  the 

ampere-turns  in  each  coil,  or  ti  =      t^^ '.  '  (M)   ^nd  ti  = 

t  —  ti  (15).  Then,  since  with  constant  current  density  the  PR  loss  will 

vary  directly  with  the  depth, ^F,=  ^'  IV  (16)  and  iV:^=  W —Wi  (17), 

whence  N  and  d'  can  be  determined  from  (7)  and  (8)  for  the  shunt 
coil.  In  the  case  of  the  series  coil  /  is  known  and  N  is  obtained 
directly  by  dividing  the  ampere-turns  by  /,  the  size  wire  being  such 
as  will  make  the  current  density  the  same  as  in  the  shunt  coil. 

Equations  (4),  (6),  (7)  and  (8)  furnish  the  number  of  turns 
and  the  size  wire  to  be  used  in  the  coil,  while  equation  (11)  gives  the 
weight  of  copper  in  the  coil  directly  without  the  necessity  of  deter- 
mining the  number  of  turns  or  the  size  wire. 

The  following  equations  are  also  convenient  at  times :     R  = 


Since  IV  =  IE,  we  have  N 


W 


Also  from  (i), since  E  =  IR,  we  have 

3.1  NI  (D  +  t)       2NI  (f'+  k  +  3t) 


(P  = 


E 


(7) 


(8) 


P  =  .32I4/<h'    -   (Z) -f /)  =  .3214 //>r    _    2(/+;fe  +  20       (9). 
4  4 

Substituting  values  of   t   from    (5),   these  become 


=  .78 1  loV 


wl 


(D  4-  tY 
(D  +  2t) 


.497 


wl 


{/^k  +  2if     (10) 


f  +  k  +  At 


Neglecting  /  in  the  final  fraction,  as  before,  and  slightly  changing 
the  constants,  we  have 


-« C^O"  -  .  •'  (1^)"  <^- 


(II) 


w  / 


w  / 


The  value  of  n'  varies  both  with  the  size  and  with  the  make  of 
the  wire  used.  For  machines  above  4  or  5  kw  I  have  found  .85  to 
be  usually  sufficiently  accurate  for  this  factor,  and  in  smaller  ma- 
chines .65  for  500-volt  shunt-wound  machines  and  .75  for  125  or  250- 
volt  machines.  The  designer  soon  learns  the  best  preliminary  value 
for  n'  for  any  particular  size  of  machine  and  make  of  wire,  and  as 
n'  appears  only  in  the  equation  for  t,  final  results  are  only  slightly 
affected  by  an  error  in  its  value. 

The  size  wire  given  by  formula  (8)  will  generally  lie  between 
two  sizes  of  wire  given  in  the  table,  and  it  is  sometimes  desirable 
to  wind  the  coil  with  two  sizes  of  wire  instead  of  using  the  size 
that  comes  nearest  to  the  correct  one.  The  following  formula  may 
be  used  to  determine  the  proper  number  of  turns  of  each  size  wire 
to  be  wound  in  the  coil.  This  formula  is  based  on  the  assumption 
that  the  mean  length  of  a  turn  is  the  same  for  the  two  parts  of  the 
coil  wound  with  the  two  sizes  of  wire.  The  error  due  to  this 
assumption  is  practically  negligible. 

Let  N  —  total  number  of  turns  in  the  coil,  (P  =  the  circular  mils 
given  by  the  formula,  d'l  and  d'2,  the  circular  mils  of  the  two  nearest 
sizes  of  wire  in  the  table,  Ni  and  A'':  being  the  corresponding  number 


of  turns  of  each  size  wire.    Then  A^i  = 


d,'  —  d,- 


N 


N2 


N  —  Nr 


(12)  and 
(13). 


Occasionally  the  series  and  shunt  coils  of  a  dynamo  are  wound 
one  outside  of  the  other  and  as  the  radiating  surface  is  only  the 
outside  surface  of  the  outside  coil  while  the  PR  loss  is  developed 
in  both,  the  question  arises  how  much  of  the  total  depth  of  the  coil 
must  be  assigned  to  each.  First  add  together  the  ampere-turns 
required  by  the  two  coils  and,  by  equation  (6)  find  the  total  depth 
that  is  required  for  this  number  of  ampere-turns.  If  but  one  coil 
of  a  single  size  wire  were  used  the  current  density  would  be  the 
same  throughout  the  coil  and  this  condition  should  be  satisfied  in 
proportioning  the  depth  to  the  two  coils,  or  d^/I  should  be  constant 
for  the  two  coils.    From  (2) 


AV 


I  A  /  10''  /«' 

Since  /  and  n  arc  practically  the  same  for  the  two  coils,  this  equa- 


/ 


The  following  examples  were  chosen  at  random  from  my  files 
of  data  of  actual  machines,  the  dimensions  having  been  taken  from 
drawings  and  specifications  and  the  results  from  reports  of  tests  of 
the  finished  machines.  They  are  not  to  be  taken  as  examples  of 
good  design,  as  the  value  of  w  in  all  of  them  was  lower  than  was 
advisable.  They  were  chosen  because  I  happened  to  have  complete 
data  both  of  dimensions  and  of  results  of  tests. 

EXAMPLE    I. 

Following  are  data  taken  from  drawings  and  tests:  D  =  8.75; 
/  =  4.33;  lii  =  .383;  t  =  3.1 ;  /  =  2.97;  A''  =  1,600;  NI  =  4.750; 
R  —  8.815;  E  —  26.25;  P  =  96.5;  wire.  No.  12  B.  &  S..  diameter, 
.081,  double-cotton-covered,  to  .091. 


d  ~ 


VALUES   OBTAINED   BY   FORMULA. 

.9  X  475' 


=3-34 


,  „        ._  (6) 

■3ii3  X  4-33'  X  .85 
IV  =  3142  X  .383  X  433  X  15-43  =  80.5  (4) 

(7). 


26.25  X  4,750 

N  = ^ =  1.550 


80.5 


d'  —  3.1  X  4.750  X12.1/26.25  =  6,800  (8).    No.  12  B.  S. 

(II). 


.8  X  22.6  X  8.7s 
P  =  rr — — =  95-5 


.383  X  4-33 

ERRORS. 

In  f,  -f  7^4%  ;  in  N,  —  354%  ;  in  d\  +  4%  ;  in  P,  —  i7o- 

EXAMPLE    IL 

Data:    /  =  4.52;  k  —  20.27;  '  =  i-o8;  N  —  160;  NI  =  3.220; 
/  =  20.1 ;  R  —  .201  at  44°  C. ;  £  =  4-05 ;  P  =  90;  /'i?  =  81.3 ;  .S"  = 

415  ;  It;  =  .VTF.     No.  4  B.  &  S.,  .204  d-C-C  tO  .2l6. 
VALUES   OBTAINED   BY   FORMULA. 
.9    X    3-22- 


""    .196  X  7-122'  X  85 
W  —  2  Y,  .196  X  7122  X  29.21  =  81.5 
4-05X  3-220 


1, 105 


N 


81.5 


=  160 


(6). 
(4). 
(7)- 


d'  =  2  X  3,220  X  27/405  =  43.000  (8).    No.  4  B.  &  S. 

3-22'  X  24.8 

P  =  .5  — =  92. 

.196  X  7122 

ERRORS. 

In  /.  +  2^7o  ;  in  .V,  zero ;  in  d\  —  37o ;  in  P,  +  2%. 

EXAMPLE    III. 

D  =  4.15:  /  =  4.25;  t  =  .93;  wire.  No.  18  B.  &  S.  s-c-c  to  .0443; 
NI  =  1.915;  A'  =  2,000;  /  =  .96;  /?  =  20;  £  =  19.2;  W  =  18.4s; 
5-  =  85;  w=  .217;  P-  I3-5- 

VALUES   OBTAINED   BY    FORMULA. 

-9  X  I-915' 


/  = 


.217  X  425'  X  -85 


(6). 


8a8 
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W  =  3.143  X  6.1s  X  4a5  X  .ai7  =  178 

19.2  X  i.9«S  . 

N  =    -   -      -     =  a,o6s 
17.8 

</*  =  31  X  1,91s  X  5  IS  /i9.a  -  i.S'/i 

„        .8  X  3-68 

f  =   -_        _-.  4.1s  =  13.25 

.-•17    X4-'S 


(4) 

(7). 
(8). 

MI). 
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'"  '.  )  ".'iV;  ;  111  -V,  I  j,'4  ',.. ;  111  d\  —  2\^'/v ;  ill  /',  —  i}47t). 

These  examples,  wliiclj  were  chosen  absolutely  at  random,  show 
what  accurate  results  these  approximate  fornuil.T  give,  and  long  ex- 
perience has  shown  that  such  accuracy  is  to  be  expected  under 
most  ordinary  condiiions.  This  is  evidently  ample  (or  llu- 
conditions  obtaining  in  practical  work,  since  it  is  seldom  possible 
to  predetermine  the  ampere-turns  or  coil  dimensions  with  any  such 
accuracy.  It  must  be  remembered,  however,  that  the  care  with 
which  the  coil  is  wound  may  have  an  appreciable  ctTcct  on  llu-  results 
obtaineil. 

Certain  appro.ximate  laws,  which  arc  of  assistance  111  prclmimary 
design,  are  simply  deducible  from  these  formuliu.  Thus,  when  coil 
space  is  limited,  the  depth  of  the  coil  is  often  an  important  factor 
and  e(|uation  (6)  shows  that  this  varies  practically  with  the  stpiarc 
of  the  ampere  turns  and  inversely  with  the  watts  per  square  inch 
and  the  scpiare  of  the  length  of  the  coil.  Equation  (7)  shows  that 
the  number  of  turns  varies  directly  with  the  ampere-turns  and  the 
impressed  e.in.f.  and  inversely  with  the  I'R  loss  in  the  coil  and  is 
jndependent  of  the  shape  of  the  coil  and  the  size  wire,  except  inas- 
much as  these  factors  affect  the  I'R  loss.  Equation  (8)  shows  that 
the  circular  mils  in  the  wire  used  varies  directly  with  the  tnean 
length  of  a  turn  and  the  ampere-turns  and  inversely  with  the  im- 
pressed e.ni.f.  Finally,  equation  (u)  shows  that  the  weight  varies 
•directly  with  the  square  of  the  ampere-turns  and  inversely  with  the 
watts  per  square  inch  and  the  length  across  wires.  Equation  (11) 
is  especially  valuable  in  preliminary  designs,  since  it  enables  the 
■designer  to  quickly  determine  the  weight  of  copper  in  the  coil  and  the 
changes  in  weight  due  to  changes  in  design,  without  going  through 
the  tedious  calculations  for  determining  the  number  of  turns  and 
the  size  wire. 

I  have  not  attempted  to  give  any  definite  value  for  iv,  since  it 
will  vary  with  every  type  of  machine  and  even  with  different  sizes 
of  the  same  type.  Where  there  are, no  experimental  data  to  go  on, 
it  may  be  taken  to  range  from  .5  to  .75  for  a  rise  of  temperature 
of  40"  C.    These  values  are  for  machines  that  are  not  enclosed. 


The  Price  of  Gas  at  Peoria,  111. 


Because  of  an  ordinance  passed  by  the  City  Council  of  the  City 
•of  Peoria  on  September  4,  1900.  which  provided  that  the  maximum 
rate  thereafter  to  be  charged  by  any  gas  company  doing  business 
in  the  City  of  Peoria,  should  be  75  cents  per  thousand  cubic  feet, 
that  the  gas  furnished  should  be  of  uniform  i8-cp  illuminating 
power  at  the  point  of  consumption,  and  heavy  penalties  for  violation 
of  the  ordinance,  the  Peoria  Gas  &  Electric  Company  secured  a 
temporary  injunction  against  the  enforcement  of  the  ordinance, 
and  thereupon  instituted  suit.  The  case  was  bitterly  contested  for 
more  than  18  months,  testimony  of  distinguished  experts  from  all 
-over  the  United  States  being  adduced  by  both  parties.  The  decision 
has  just  been  handed  down  by  special  master  in  chancery  I.  C. 
Pinckney.  named  by  Judge  Humphrey,  of  the  United  States  Court. 
The  master's  findings,  which  are  of  especial  interest,  are  as  follows : 

First.  That  the  exercise  of  the  right  claimed  by  the  city  must 
be  reasonable. 

Second.  That  the  question  of  the  reasonableness  of  such  a  right 
is  for  judicial  determination;  that  is,  that  neither  the  city  nor  the 
legislature  of  the  State  itself  has  the  right  to  fix  a  rate  in  such  a 
manner  that  the  courts  cannot  inquire  into  its  reasonableness. 

Third.  That  in  determining  the  cost  of  the  manufacture  and  dis- 
tribution of  gas,  the  depreciation  of  the  plant  and  a  reasonable 
interest  on  the  money  invested  are  proper  elements  in  such  cost. 

Fourth.  That  a  Federal  question  is  clearly  involved ;  because 
under  the  facts  in  evidence  the  enforcement  of  the  ordinance  would 
necessarily  amount  to  a  taking  of  the  complainants'  property  without 
■due  process  of  law. 


MK.  rinlip  Tiirchio,  in  \\\*  papi-r  with  ihe  above  tiile,  read 
belorc  the  April  merlinK  u(  the  American  Institute  of  Engi- 
neers, K-'vc  the  folluwiiiK  hst  of  characteristic  features  more 
iir  less  generally  adopted  or  considered  desirable  for  insuring  re- 
liability uf  central  station  operation.  While  some  of  the  safeguards 
Kiveiiin  the  list  may  appear  iimiecessary  and  expensive  reliiiementH, 
and  probably  would  be  such  f(jr  a  large  number  of  cases  where 
continuity  of  service  may  n<t  be  considered  absolutely  essential.  In 
the  case,  however,  of  the  lighling  and  power  of  a  large  city,  the 
conditions  arc  different;  and  if  (or  these  conditions  safely  cannot 
be  obtained  in  any  other  mamur,  rcliMemenls  become  (jf  paramount 
imporlance. 

t;i;NKHATiNt;  station. 

1.  Insiallalion  of  storage  battery  on  field  exciter  bus,  at  gener- 
ating station. 

2.  Ecpiipmeiit  of  reverse  currinl  relays  and  circuit-breakers  on 
exciter  generators. 

3.  Equipment  of  overload  relays  with  time  limit  and  circuit- 
breakers,  on  motors  of  motor-generator  exciter  sets. 

4.  Separation  and  mechanical  protection  of  generator  leads  of 
different  generators.  Also  proper  insulation  and  iiroteclion  against 
capacity  discharges  of  cable  leads. 

5.  Connection  of  each  generator  to  bus-bars  by  means  of  two  oil 
switches  in  scries,  preferably  arranged  to  close  independently  and 
open  at  the  same  instant. 

6.  Subdivision  of  bus-bars,  in  different  sections,  enabling  oper- 
ation of  generators  in  different  groups.  Also  selector  switches  on 
each  generator,  enabling  the  same  to  be  operated  on  at  least  two 
sections  of  bus-bars. 

7.  Tie  connections  between  different  sections  of  bus-bars,  enabling 
us  to  make,  if  desired,  combinations  of  different  sections  or  even 
one  common  bus-bar. 

8.  Overload  and  reverse  current  relays  on  generator  switches, 
these  being  connected  to  signal  lamps  until  they  have  proven  their 
reliability  for  actual  tripping  of  main  switches. 

9.  Selector  switches  on  feeders  providing  means  of  connecting 
each  feeder  to  at  least  two  selectors  of  bus-bars. 

10.  Duplication  of  oil  sw'itches  on  each  feeder  circuit,  preferably 
arranged  to  close  independently  and  open  at  same  time. 

11.  Overload  relays  on  each  feeder,  with  a  variable  time  limit, 
in  inverse  proportion  to  the  amount  of  current. 

12.  Separation  of  all  wiring  and  busses  inside  the  station  by 
means  of  ducts,  fire-proof  septums  and  grooves  in  walls,  and  proper 
protection  against  capacity  discharges,  by  the  use  of  good  glass  or 
porcelain  insulators. 

13.  In  connection  with  very  high-voltage  step-up  transformers, 
provide  low-tension  synchronizing  busses  for  generators  and  switches 
on  the  l.t.  side  of  step-up  transformers,  thereby  avoiding  synchron- 
izing on  the  h.t.  side  of  transformers,  or  closing  of  h.t.  switches  on 
dead  transformers. 

14.  Avoid  installation  of  single-pole  main  switches  for  each 
phase  of  the  circuit,  and  also  synchronizing  with  one  pole  switch 
closed  and  synchronizing  transformer  across  the  gap  of  the  other 
pole  switch. 

TRANSMISSIOX    LINE. 

15.  Duplication  of  transmitting  lines  to  important  centers  of 
distribution,  selecting  if  possible  different  subway  routes,  or  inde- 
pendent transmission  lines. 

16.  Mounting  of  suitable  end  boxes  on  ends  of  cables  at  all 
terminals.  Also  possible  equipment  of  spark  arresters  on  each  end 
of  underground  cables. 

17.  Protection  of  underground  cables  in  ducts  by  the  use  of  good 
fire-proof  material. 

18.  Protection  of  cables  in  manholes,  using  preferably  separate 
manholes  for  high-tension  cables,  with  asbestos  or  iron  covers  on 
each  cable,  etc. 

19.  Protection  of  lead  sheath  of  cables  against  electrolysis,  either 
by  laying  cables  in  vitrified  ducts  and  rubber-cushioned  racks  in 
manholes,  thereby  making  the  cable  insulated  from  ground  along  its 
route,  or  laying  heavy  bare  copper  wires  along  the  route  of  cables 
and  connecting  solidly  to  their  lead  covers  in  each  manhole,  these 
wires  providing  a  secure  metallic  path  for  the  current,  which  leaves 
the  cable  sheaths  to  return  to  the  grounded  bus  at  the  railway  station 
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via  ihe  wires  suitably  connected  to  the  railway  return  feeders. 

20.  Protection  of  transmitting  and  receiving  stations  operating 
overhead  transmitting  lines  by  improved  lightning  arresters. 

21.  Grounding  of  neutral  of  three-phase  transmission  lines  for 
very  high  voltages.  (General  practice  in  the  California  transmission 
plants.)  In  the  case  of  very  high  voltages,  this  grounding  seems 
a  necessity. 

22.  Possibly  grounding  of  neutral  for  lower  voltages  and  under- 
ground cables.  (This  is  done  in  several  places,  as  for  instance,  in 
Chicago,  on  the  2,200-volt,  3-phase,  4-wire,  60-cycle  system,  as  well 
as  on  the  9,000-volt,  3-pliase,  25-cycle,  star-connected  system.)  From 
the  point  of  view  of  reducing  strains  on  insulation,  this  grounding 
of  neutral  seems  unnecessary  for  moderate  voltages,  though  it  could 
be  made  use  of  for  locating  accidental  grounds  on  the  system,  and 
in  indicating  and  eventually  disconnecting  the  affected  feeder,  which 
would  be  troublesome  to  locate  on  a  system  without  grounded 
neutral  and  operating  several  feeders   from  same  bus-bars. 

23.  Avoid  operation  of  high-tension  lines  at  different  frequencies 
when  lines  are  mounted  on  same  pole  line.  This  to  avoid  doubling 
of  strain  on  insulators  when  two  wires  of  different  lines  become 
crossed. 

SUB-ST.\TIONS. 

24.  Separate  lines  entering  sub-stations  should  preferably  h6 
operated  independently,  laying  out  independent  h.t.  busses  and  trans- 
forming apparatus  on  each  line,  the  transformed  current  being  deliv- 
ered either  to  a  common  set  of  bus-bars  or  to  independent  sets  of 
bus-bars,  if  the  service  will  allow  of  this  subdivision.  In  rotary 
sub-stations,  while  the  rotaries  operate  in  parallel  on  the  direct- 
current  side,  they  can  be  fed  from  independent  h.t.  lines  not  oper- 
ated in  synchronism.  This  allows  feeding  each  sub-station  from 
different  groups  of  generators  at  the  generating  station,  or  even  from 
different  generating  stations.  In  the  case  of  alternating-current 
stations  with  transformers  feeding  into  a  common  secondary  set 
of  bus-bars,  the  primary  lines  must  necessarily  be  operated  in 
parallel,  and  therefore  from  same  bus-bars  at  the  generating  station. 
This  prevents  us  from  attaining  the  advantages  of  duplicate  lines 
and  independent  sources  of  supply,  as  in  the  case  of  rotary  sub- 
stations. For  this  reason,  in  alternating-current  systems  of  secondary 
distribution,  as  extensively  used  in  water  power  plants,  the  adoption 
of  independent  groups  of  generators  and  independent  feeding  lines 
to  important  centers  of  distribution  is  not  common.  In  important 
cases  it  may  be  advantageous  to  subdivide  the  customers'  supply 
on  different  circuits  fed  from  independent  lines  and  transformers 
operated  from  different  sources  of  supply.  The  New  York  Edison 
Company  operates  at  present  the  generators  at  its  Waterside  station 
in  two  independent  groups  and  whenever  a  sub-station  has  more 
than  one  rotary  converter  in  service,  the  several  rotaries  are  divided 
among  different  feeders,  fed  from  different  groups  of  generators 
at  the  generating  station.  The  rotary  converters  being  operated  in 
parallel  on  the  direct-current  side,  the  distribution  of  loads  between 
different  feeders  and  consequently  between  groups. of  generators  is 
easily  and  perfectly  accomplished.  This  distribution  is  regulated  by 
the  system  operator  at  the  station,  who  instructs  each  sub-station 
how  to  subdivide  the  loads  among  the  rotaries.  The  system  is  laid 
out  to  still  further  subdivide  the  groups  of  generators,  if  the  further 
addition  of  generators  will  make  it  desirable. 

25.  Receiving  lines  should  be  equipped  with  oil  switches  and  over- 
load relays  with  variable  time  limit  in  inverse  proportion  to  amotmt 
of  current.  When  more  than  One  line  is  feeding  a  common  h.t.  bus 
or  independent  transforming  apparatus  operating  in  parallel  on  the 
I.t.  side  (for  instance,  rotary  converters),  each  line  should  also  be 
equipped  with  reverse-current  relays,  with  variable  time  limit  in 
inverse  proportion  to  the  amount  of  current,  the  time  limit  for  these 
relays  being  a  fraction  of  the  time  for  the  overload  relay.  Reverse- 
current  relays  without  time  limit  are  too  sensitive  to  momentary 
irregularities  on  h.t.  system  and  cause  trouble  on  this  account. 

26.  Inside  the  sub-stations  all  h.t.  wiring  and  construction  should 
be  laid  out  along  the  same  lines  mentioned  in  case  of  generating 
station.  Also,  the  low-tension  apparatus  and  connections  should  be 
properly  laid  out,  avoiding  crowding  and  crossing  of  cables,  keeping 
cables  of  different  polarities  separate,  and  protecting  them  by  means 
of  ducts,  septums  and  pipes  as  much  as  possible. 

26a.  On  very  high-voltage  receiving  stations,  the  closing  of  h.t. 
switches  on  transformers  subjects  them  to  heavy  strains  which  can, 
in  most  cases,  be  avoided  by  making  alive  the  transformer  from  the 
low-tension  side,  if  the  common  bus-bars  arc  already  fed  from  an- 


other set  of  transformers.  In  case  of  a  single  set  of  transformers,  it 
may  be  advisable  to  leave  the  high-tension  side  of  transformer  closed 
all  the  time,  especially  in  water  power  plants. 

27.  For  protection  of  lines  from  overloads  or  short  circuits  on 
transforming  apparatus  of  large  capacities,  oil  switches  with  overload 
relays  should  be  considered  preferable  to  h.t.  fuses.  The  switches 
should  be  of  proper  capacity  and  should  be  equipped  with  locking 
relays  for  overloads,  exceeding  the  safe  breaking  capacity  to  avoid 
blowing  up  the  oil  switch.  The  breaking  capacity  of  an  oil  switch 
will  to  a  great  extent  depend  not  only  on  the  character  of  load,  but 
also  on  the  amount  of  power  back  of  the  short  circuit. 

28.  Cimipound-wound  rotary  converters  and  eventually  also  plain 
shunt-wound  rotary  converters  operated  in  parallel  on  a  common 
direct-current  bus  should  be  protected  by  some  speed  limit  device 
to  trip  the  alternating-current  and  direct-current  circuit-breakers  on 
the  rotary,  when  speed  exceeds  the  normal  by  a  certain  fixed  per- 
centage. The  sample  here  shown  is  a  speed  limit  device  developed 
by  the  coinpany  with  which  the  writer  is  connected,  in  conjunction 
with  a  firm  which  manufactures  measuring  instruments ;  adopting 
their  standard  mechanism  for  speed  indicators. 

29.  It  is  desirable  to  protect  the  direct-current  side  of  all  rotary 
converters  with  circuit-breakers  to  operate  in  connection  with  the 
speed-limit  device  above  mentioned,  and  also  in  connection  with  a 
reverse-current  relay  on  the  direct-current  side  of  the  rotary.  This 
reverse-current  relay  should  be  equipped  with  a  variable  time  element 
in  inverse  proportion  to  the  amount  of  reverse  current :  direct-cur- 
rent overload  relays  seem  to  be  unnecessary. 

30.  All  relays  at  different  points  of  the  system  and  their  time 
elements  must  be  properly  adjusted,  to  operate  the  different  circuit- 
breakers  in  the  proper  order,  so  that  if  a  trouble  is  once  cleared  by 
the  opening  of  certain  circuit-breakers,  the  other  relays  reset  them- 
selves in  the  normal  position,  leaving  the  rest  of  the  system  in  oper- 
ation. 

31.  Emergency  connections  between  different  generating  stations 
are  considered  desirable  and  have  found  favor  in  connecting  different 
water  power  plants  and  also  in  connecting  large  generating  stations 
in  the  same  city,  as  in  New  York. 

32.  Of  first  importance  in  a  lighting  situation  in  a  large  city  is 
the  equipment  of  storage  batteries  at  every  sub-station.  One  large 
New  York  company,  for  instance,  has  installed  or  under  contract 
twenty-two  8,ooo-amp-hour,  i3S-volt  batteries,  and  more  may  be  in- 
stalled in  the  future. 

33.  In  closing  this  list  of  safeguards,  it  may  be  added  that  in  all 
high-tension  work  great  care  should  be  used  in  applying  tests  to  the 
apparatus,  especially  in  making  insulation  tests  on  generators,  cables, 
line  and  transforming  apparatus.  Break-dovvn  tests  can  be  made  on 
samples,  but  it  is  unwise  to  strain  unnecessarily  the  insulation  of  the 
complete  plant  near  the  break-down  point.  Close  inspection  of  the 
installation  will  finally  give  more  satisfactory  results  than  loose 
inspection  and  severe  tests. 


Wireless  Telephony  on  Ferry  Boats. 


By  a.  Frederick  Collins. 

The  results  of  my  experiments  in  wireless  telephony  at  Narberth, 
Pa.,  and  at  the  proving  grounds  at  Rockland  Lake,  N.  Y.,  last 
summer  have  been  published  in  prior  issues  of  Electric.vl  World 
AND  Engineer.  These  tests  were  the  means  to  an  end  or  rather 
means  to  the  beginning  of  the  end,  for  the  test,  last  week;  on  the 
North  River  between  the  ferryboats  John  G.  McCullough  and  the 
Ridgeivood,  both  of  the  Erie  Railroad  system,  were  but  the  merest 
beginnings  of  what,  I  sincerely  hope,  the  wireless  telephone  may 
come  to  be.  Heretofore  the  question  of  what  constituted  a  com- 
mercial wireless  telephone  has  proven  a  stiff  one,  for  the  engineer 
as  well  as  for  the  layman.  To  even  a  novice  in  the  art,  it  was  evident 
that  its  field  was  not  to  oust  the  efficient  wire  system  now  in  use, 
any  more  than  the  wireless  telegraph  w-ill  supplant  the  wire  system. 
Converting  an  experimental  product  into  one  of  commercial  utility 
does  not  necessarily  mean  the  perfection  of  it  first,  and  the  applica- 
tion of  it  afterward,  but  in  some,  and  in  many  instances  a  sphere 
of  usefulness  may  be  found  in  which  the  immediate  utilization  of 
it  is  of  more  use  than  a  toy,  and  as  it  matures  it  will  expand  and 
fill  the  larger  needs  of  practice. 

This  was  my  idea  in  the  incipiency  of  the  system  under  consid- 
eration. If  I  could  not  invent  a  svstem  that  would  at  once  transmit 
;irticulatc  speech  withoi-.t  wires  a  distance  of  ten  miles.  I  could  apply 
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a  nu-thiul  that  would  ci|K-ratc  a  tluiiisaiul  fret.  V'cs.ifU  in  liarborH 
iifTcrcd  exactly  the  ideal  place,  and  hence  tiic  tests  just  made.  To 
those  |ier>on.s  wlio  make  an  occasional  tri|>  across  the  river  by 
ferry,  the  uses  of  a  wireless  telephone  as  a  safety  device  will  not 
he  at  once  apparent,  hut  to  coinnniters  who  make  rotmd  trips  daily, 
for  example,  acros.s  the  lliitlson  ami  h'.ast  Kivers,  New  York,  ihe 
fact  that  their  lives  are  ahsoliitely  in  the  hands  of  the  man  ni  tin- 
pilot  house  is  ileeply  impressed  upon  their  minds. 

There,  liiKh  above  them,  the  pilot  scans,  not  the  horizon  nor  even 
the  sky  line  of  the  buiidinKs,  hut  the  first  (nv  hundred  feet  ahead, 
keeping  eyes  and  ears  alert  for  a  light,  or  a  soinid  of  another  vessel — 
all  of  which  is  easy  in  the  bright  light  of  the  day  or  even  the  darkness 
of  the  night  if  it  is  dear. 


FIG.    I. —  WIRELKSS    TELKrllONY   ON    FERRYBOATS. 

But  in  a  fog  all  this  security  is  eliminated.  It  is  impossible  for  a 
pilot  to  see  the  bow  of  his  own  vessel,  much  less  a  silent,  moving 
craft,  which  may  be  running  him  down  amidships.  In  foggy  weather, 
whistles  are  sounded  every  fifteen  seconds,  but  while  a  pilot  may  gain 
a  fair  idea  of  the  position  of  another  vessel  by  the  blast  of  its  whistle, 
it  gives  absolutely  no  indication  of  the  direction  it  is  going. 


FIC.    2. WIRELESS    TELEPHONY    OX    FERRYBOATS. 

It  is  here  that  the  wireless  telephone  may  prove  of  greatest  service. 
When  two  vessels  approach  within  a  certain  range,  the  captains  can 
converse  with  each  other  and  by  each  stating  their  position — by  the 
compass — and  their  route  all  danger  of  collision  should  be  avoided. 
This  is  only  one  of  its  many  uses. 

The  reason   the  wireless  telegraph  is  not  as  serviceable  at  close 


range  as  a  wireless  lelc-phone  is  because  it  nnisl  be  operated  by 
expert  teleKraphers,  whereas  the  wireless  telephone  can  be  used  by 
any  person.  Where  the  (hstance  between  vessels  is  limited  and 
their  movements  arc  unknown,  there  is  no  time  for  translating  mes- 
sages; in  other  words,  the  wireless  telephone  is  a  first-hand  in- 
strimient. 

The  tests  were  limited  in  distance  to  600  or  700  ft.  for  the  reason 
that  only  a  small  piece  of  copjter  tubing  was  used  to  earth  the  wires, 
whereas  large  surfaces  shouhl  have  been  employed.  The  effective 
distance  may  be  increased.  At  Rockland  l«ike  a  imie  was  covered 
under  favorable  circumstances  and  this  may  he  repealed  between 
boats  with  sonie  experimenting.  The  distance  I  desire  to  attain  is 
lh;it  sufficient  to  insure  the  prevention  of  collisions  of  vessels  in 
harbors  during  bad  weather,  and  with  this  idea  in  view  I  hope  my 
system  will  act  as  a  sort  of  condition  of  marine  block  signal  system 
between  ship  and  ship,  or  shi()  and  shore. 


Operation  of  Berlin  Electric  Roads. 


.\  report  from  the  United  States  State  Department  on  results  with 
the  new  electric  roads  in  Hcrlin  says:  "The  elevated  and  under- 
ground electric  railway  built  by  Messrs.  Siemens  &  Halske,  and 
o])ened  for  traffic  in  l-'ebruary,  1902,  has  proven  a  remarkable  success, 
and  after  a  single  year  of  service  has  become  the  most  popular  of 
.ill  interurban  routes  of  travel.  It  carries  passengers  a  distance  of 
i  miles  in  10  minutes  for  fares  ranging,  according  to  the  class  of 
ilu-  car,  from  21/2  to  ^.y^  cents.  Its  traffic  and  earnings  exceed  by 
>^o  per  cent,  the  estimates  of  the  builders  when  the  enterprise  was 
planned,  and  it  has  demonstrated  that  any  device  of  reasonable  cost, 
which  is  well  equipped,  safe  and  capable  of  shortening  the  time  of 
transit  between  different  portions  of  the  city,  will  be  promptly  and 
liberally  patronized.  In  one  respect  only  the  new  line  has  encoun- 
tered some  difficulties.  When  the  franchise  was  granted,  it  was  nec- 
essary to  obtain  the  consent  of  property  holders  in  certain  streets 
where  overhead  construction  was  to  be  used,  and  to  these  the  promise 
was  made  that  the  jar  and  noise  of  passing  trains  would  not  be 
objectionable.  But  it  is  in  practice  very  difficult  to  run  a  rapid 
train  of  three  eight-wheeled  cars  over  a  track  laid  on  aerial  frame- 
work of  steel  without  causing  a  vibration  and  resonance  that  may  be 
disturbing  to  nervous  people  in  adjacent  buildings.  So  the  new 
company  found  itself  attacked  in  the  courts  and  had  to  resort  to 
all  practicable  means  of  deadening  the  vibration  and  reducing  the 
noise  of  traffic.  These  experiments  included,  first,  inserting  three 
layers  of  felt  between  the  rails  and  the  wooden  ties  on  which  they 
arc  laid.  This  made  some  improvement,  but  did  not  satisfy  the 
complainants  nor  the  police.  Next,  in  place  of  wooden  sleepers, 
hollow  iron  girders  were  put  beneath  the  rails  and  filled  with  loose 
sand,  which,  it  was  expected,  would  take  up  the  vibration  and  thus 
deaden  the  shock.  This,  also,  has  been  found  partially  effective, 
but  not  wholly  satisfactory.  A  third  plan  has  been  to  abandon  the 
use  of  cross  ties  and  instead  lay  the  rails  on  long  longitudinal  wooden 
sleepers,  with  cushions  of  lead  laid  beneath  the  rails.  Finally,  the 
car  wheels  have  been  in  some  way  lined  with  wood,  so  as  to  break 
the  continuity  and  consequent  resonance  of  a  metallic  structure.  All 
these  experimental  remedies  are  still  on  trial,  but  no  definite  con- 
clusion concerning  them  has  been  announced." 


Postal  Trolley  Cars. 


In  accordance  with  a  resolution  passed  at  Pittsburg  on  May  8 
by  the  Amalgamated  Association  of  Street  Railway  Employees  a 
telegram  w-as  sent  to  President  Roosevelt,  asking  him  to  intervene 
to  prevent  the  unlawful  use  of  the  United  States  postal  system  to 
hurt  this  union.  Grievances  were  alleged  by  delegates  because  of 
the  manner  in  which  the  United  States  mails  were  used  in  San 
Francisco  and  New  Orleans  during  the  time  that  the  street  car  men 
were  having  trouble  with  their  employers  on  account  of  organizing 
divisions  of  the  union.  The  absurd  assertion  was  also  made  that  in 
San  Francisco  the  letters  of  the  street  car  men  were  held  up,  that 
some  letters  were  opened  and  photographs  were  taken  of  the  con- 
tents, and  in  many  cases  these  photographs  were  posted  by  the  em- 
ployers at  the  various  car  barns.  This  was  done,  it  is  alleged,  in 
order  to  deter  employees  from  joining  the  unions.  In  New  Orleans 
similar  methods  were  alleged.  It  was  also  charged  that  during 
strikes  street  railway  companies  placed  United  States  mail  signs 
on  cars  not  carrying  mail,  contrary  to  the  ruling  of  the  Postmaster- 
General,  for  the  purpose  of  coercing  the  employees. 
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The  Storage  Battery  in  Transmission  Plants. 


By  H.  S.  Knovvlton. 

FROM  the  earliest  days  of  electric  power  transmission,  con- 
tinuity of  service  has  been  one  of  the  prime  requisites  of 
commercial  success.  As  the  amount  of  power,  voltage  and 
distance  of  transmission  has  increased,  the  necessity  of  continuous 
and  reliable  service  has  become  imperative.  Given  a  great  hydraulic 
electric  plant  transmitting  thousands  of  kilowatts  at  potentials  like 
50,000  volts  to  points  within  a  radius  of  100  miles,  it  is  self-evident 
that  even  a  momentary  interruption  of  service  is  fraught  with  the 
most  disastrous  possibilities,  not  only  in  heavy  financial  loss,  but  in 
danger  to  human  life  itself.  The  loss  of  time  incurred  in  the 
shutting  down  and  starting  up  of  scores  of  factories,  railway  and 
lighting  sub-stations,  the  possible  ruin  of  electrochemical  products, 
stopping  of  cars  on  railroad  crossings,  and  the  panic  and  confusion 
incidental  to  the  sudden  momentary  triumph  of  darkness  in  theatres, 
concert  halls  or  churches  supplied  with  power  through  the  central 
generating  plant  are  difficult  to  measure  in  dollars.  The  loss  of 
prestige  which  frequent  shut-downs  entail  spells  "ruin"  in  capitals 
if  the  situation  is  not  bettered.  Apparatus  and  devices  which  stand 
between  steady  continuous  operation  and  temporary  shut-downs 
are,  therefore,  worth  the  careful  consideration  of  the  progressive 
manager. 

The  use  of  the  storage  battery  as  a  reserve  in  connection  with  the 
exciters  of  the  alternators  in  large  transmission  plants  is  growing 
to  be  an  important  additional  safeguard  against  break-downs.  Nor- 
mally it  will  float  on  the  bus-bars  while  the  exciters  supply  current 
to  the  alternator  fields,  stepping  into  harness  and  picking  up  the 
load  instantly  if  the  exciter  voltage  fails,  in  its  role  of  "watch  dog  of 
the  system."  Ordinarily  an  exciter  is  regarded  as  a  thoroughly 
reliable  and  staid  piece  of  machinery,  capable  of  operation  on  the 
continuous  performance  plan,  and  in  many  installations  the  provision 
for  duplicate  machines  has  been  considered  sufficient  precaution 
against  interruption.  In  the  great  modern  installations  above  re- 
ferred to,  however,  it  is  vitally  important  that  anything  in  the  nature 
of  an  interruption  be  absolutely  prohibited.  Every  user  of  power 
from  the  housewife  with  her  motor-driven  sewing  machine  and  the 
dental  surgeon  with  his  tiny  mouth  lamp  to  the  stockholder  of  the 
largest  factory  or  street  railway  system  has  the  right  to  demand 
that  the  power  paid  for  be  made  as  nearly  continuous  as  human 
knowledge  and  skill  can  insure  it.  The  operation  of  the  storage 
battery  in  connection  with  the  exciters  is  best  illustrated  by  a  typical 
case. 

Assume  two  iso-kw,  125-volt  exciters  in  the  plant,  each  being 
of  sufficient  capacity  to  supply  field  current  to  17,500  kw  in  alter- 
nators at  80  per  cent,  power  factor  and  25  per  cent,  overload.  We 
require  1,200  amp.  at  the  exciter  bus-bars  in  order  that  the  system 
shall  operate  within  certain  specified  limits  of  regulation.  To  supple- 
ment this  installation,  we  add  a  reserve  battery  capable  of  dis- 
charging at  the  rate  of  1,200  amp.  for  one  hour,  or  300  amp.  ,at 
the  8-hour  rate.  A  70-cell  battery  is  required,  with  two  20-point  end 
cell  switches.  At  2.5  volts  per  cell  the  battery  calls  for  a  maximum 
of  175  volts  when  being  charged  with  all  the  cells  in  series.  If  the 
exciters  are  capable  of  being  driven  by  the  turbines  at  40  per  cent, 
above  normal  speed,  we  shall  obtain  175  volts,  when  using  one 
of  them  for  charging  purposes. 

When  the  battery  picks  up  the  load  its  voltage  drops  below  125 
by  an  amount  depending  upon  the  discharge  required.  If,  for  ex- 
ample, the  exciter  bus  load  were  1,000  amp.,  the  voltage  would 
probably  drop  to  about  118,  remaining  near  that  point  until  the 
station  attendant  can  move  the  slider  on  the  end  cell  switch  to  cut 
in  more  cells,  thereby  raising  the  voltage  to  125.  If  the  battery  is 
called  upon  from  time  to  time  to  maintain  this  rate  of  discharge, 
the  end  cell  switch  slider  must  be  gradually  moved  up  in  order  to 
maintain  the  voltage.  Probably  60  cells  would  be  the  average  con- 
nected across  the  exciter  bus-bars. 

Charging,  is  accomplished  by  one  of  the  exciters  through  the 
end  cell  switch  connections,  a  double-throw  switch  being  arranged 
to  connect  the  positive  terminal  of  any  exciter  to  either  the  positive 
exciter  bus  or  the  end  cell  switch.  As  the  battery  charges,  the  end 
cells  are  gradually  cut  out  of  circuit  by  the  attendant  in  order  to 
keep  the  bus  voltage  at  125.  If  the  charging  current  fails  when 
nearly  all  the  end  cells  are  cut  out,  the  battery  would  be  charged  at 
a  lessened  rate  from  the  exciter  bus-bars  until  the  slider  was  moved 
to  cut  in  the  proper  number  of  end  cells  to  balanc'c  the  battery  and 


bus  voltages.  If  the  voltage  of  both  the  bus-bar  and  the  charging 
exciter  gives  out  during  the  charging  period  the  battery  voltage  will 
fall  off  somewhat  as  the  load  is  picked  up,  but  the  drop  will  not  be 
great  enough  to  cause  any  discontinuity  in  the  field  current  of  the 
alternators.  The  transfer  of  the  exciter  bus  from  one  to  another 
end  cell  connection  is  effected  without  break  or  short  circuit  by  the 
construction  of  the  slider.  This  is  divided  into  two  parts  separated 
by  a  resistance,  and  one  or  both  adjacent  end  cell  connections  are 
always  covered.  The  resistance  is  low  enough  in  value  to  prevent 
any  serious  diminution  of  the  entire  battery  current,  while  it  eflfect- 
ually  prevents  the  short-circuiting  of  a  single  cell  in  the  brief  time 
during  which  two  adjacent  connections  are  spanned  by  the  slider. 

In  large  plants  the  end  cell  switches  would  preferably  be  motor- 
driven  and  operated  by  remote  control  from  the  main  manipulating 
switchboard.  The  battery  finds  additional  usefulness  in  operating 
miscellaneous  direct-current  motor  and  lighting  circuits  of  the  trav- 
eling crane  and  other  auxiliary  apparatus,  and  in  the  starting  of  the 
plant  when  the  exciters  are  driven  by  alternating-current  motors. 
It  also  assists  materially  in  preventing  or  reducing  the  fluctuations 
of  alternating-current  voltage,  which  are  often  aggravated  by  cor- 
responding fluctuations  of  exciter  voltage  and  current  if  there  is 
no  battery  installed. 

In  round  numbers,  such  an  installation  would  probably  cost  some- 
thing like  $17,000,  and  its  proportion  to  the  cost  of  the  entire  hy- 
draulic and  electric  plant  would  be  but  one  or  tw^o  per  cent.  As  a 
safety  adjunct  its  value  can  best  be  determined  by  those  who  have 
had  the  experiences  resulting  from  shut-downs  as  outlined  above. 


Heating  of  Electrical  Conductors  in  Liquid  Baths. 


Prof.  Charles  A.  Perkins  has  conducted  a  series  of  experiments 
with  a  view  to  obtaining  constants  applying  to  the  dissipation  of 
heat  from  bare  conductors  immersed  in  liquids,  an  account  of  which 
is  printed  in  the  University  of  Tennessee  Record.  Nine  coils  of  iron 
wire  were  connected  as  indicated  by  the  accompanying  sketch.  The 
current  enters  at  A,  one-third  going  by  the  path  A,  D,  B,  and  two- 
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DIAGRAM    OF   CONNECTIONS   OF  COILS. 

thirds  by  the  path  A,  C,  B.  At  C  the  portion  A,  C,  B  divides  and 
one-half  goes  by  each  path  indicated.  By  this  arrangement  the  coil, 
A,  C,  is  heated  four  times  as  much  as  C,  B,  the  coils,  A,  D,  B,  acting 
as  the  two  arms  of  a  Wheatstone  bridge.  Part  of  the  wire  near  D 
is  left  straight,  and  a  sliding  contact,  connected  with  a  galvanometer 
can  be  adjusted  to  balance  the  heating  of  A,  C  by  the  current. 

The  wire  was  coiled  into  a  helix  and  soldered  at  all  joints.  Wires 
from  the  same  piece  were  brought  from  A  and  B  and  connected  to 
the  leads  of  a  dynamo.  The  coils.  A,  C  and  C,  B,  were  mounted 
vertically  in  a  wooden  frame  and  submerged  in  a  jar  of  kerosene, 
and  the  balancing  coils  similarly  mounted  and  submerged  in  a  larger 
jar  of  kerosene,  as  close  as  possible  to  the  first  jar.  The  sliding 
contact  at  D  is  moved  by  a  vertical  screw,  the  upper  end  of  which 
projects  above  the  oil.  The  whole  number  of  turns  of  the  screw 
are  counted  by  a  toothed  wheel,  the  fractions  of  turns  being  esti- 
mated. The  screw  has  17  threads  to  the  inch.  The  sliding  contact 
at  D  was  soldered  to  one  galvanometer  w-ire,  and  to  avoid  thermo- 
electric currents,  an  iron  wire  from  C  was  carried  over  into  the 
second  jar  and  soldered  to  the  galvanometer  wire  near  D. 

The  current  was  furnished  by  a  storage  battery  or  by  a  i2S-volt 
dynamo,  controlled  by  a  bank  of  lamps  and  was  measured  by  a 
Weston  millivoltmeter  and  shunt.  The  current  is  assumed  to  divide 
between  the  different  circuits  in  the  ratio  indicated,  although  the 
coils  are  adjusted  to  equality  only  by  counting  the  numbers  of  turns. 

The  kerosene  in  the  jar  containing  the  balancing  coils.  A,  D,  B, 
was  kept  continually  stirred  by  a  fan  on  the  shaft  of  a  small  electric 
motor.  That  in  the  other  jar  was  stirred  in  some  experiments  and 
not  stirred  in  others.  The  four  spirals  in  B,  C  were  distributed 
about  the  coil,  A.  C,  and  were  i  cm  to  2]/^  cm  distant  from  it.  Any 
difference  between  the  temperatures  of  these  coils  is  no  more  than 
would  be   found   between   the  conductor  and  a   thermometer   which 
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M'DtiKl  lie  ;isMiiiii-il  to  ^\\c  (lir  (cin|)i'i';tlurr  ii(  tlic  cotuliictnr,  aii>l 
any  upHcUiiiK  i>t  tlic  balance  on  |>usMn|{  u  current  Ihrcitiuli  tlic  net- 
work was  line  to  tlie  (act  tliat  the  wire  carryinK  tlic  slronKer  current 
hati  not  the  tiinpcraturc  of  the  baih  near  it.  To  dcterininc  the 
amount  ol  heating  from  tlic  chaiiKo  in  the  resistance,  the  leinpcr- 
atiirc  cocllicient  of  anotlier  sample  of  tlic  same  wire  was  determined. 
The  stirrer  employed  was  an  annular  strip  of  vulcam/eil  tilirc  on 
the  end  of  a  wooden  rod,  und  extended  al)out  three- fourths  aroimd 
the  central  coil,  .•/,  C",  so  that  when  drawn  np  and  down  by  the  hand 
it  caused  a  fairly  rapid  circulation  of  the  liquid  close  lu  this  coil. 

I'rof.  IVrkins,  in  k'^'ioK  ll'c  results  of  Iun  experiments,  makes  a 
comparison  with  results  ri-ported  by  Dr.  l.indbeck,  of  the  keichan- 
staldt,  in  a  set  of  similar  experiments.  In  these  latter,  o.i  watt  per 
cm'  raised  the  temperature  i.i  '  above  the  bath.  The  heating  was 
not  proporiionat  to  the  watts,  being  less  for  higher  currents.  Stir- 
ring was  of  little  or  no  advantage. 

In  I'rof.  IVrkins"  experiments,  .01  watt  per  sq  cm  raised  the 
temperature  1.03^  above  the  bath  when  the  Jatter  was  not  stirretl. 
Tlie  heating,  so  far  as  observed,  was  proportional  to  the  watts. 
Stirring  increased  17  times  the  number  of  watts  dissipated  with  a 
given  elevation  of  the  temperature  of  the  wire  above  the  bath. 

In  his  experiments  Prof.  IVrkins  calculated  the  total  surface  of 
the  wire,  while  in  the  Rcichsanstalt  experiments  the  surface  was 
taken  to  be  that  of  the  cylinder  upon  which  the  wire  was  wound. 
That  the  heating  was  found  in  the  Perkins  tests  proportional  to  the 
watts  dissipated  may  have  been  due  to  the  small  range  of  temper- 
ature employed  or  to  the  fluidity  of  the  oil,  which  was  ordinary 
illuminating  oil,  whose  flashing  point  is  about  200°  F.  The  marked 
diflference  in  the  effect  of  stirring  may  be  due  to  the  fact  that  the 
coil  was  an  open  helix,  so  that  on  stirring  a  very  free  circulation 
of  the  liquid  took  place,  as  compared  with  what  would  result  in  a 
coil  wound  on  a  metal  cylinder.  It  was  frequently  noticed  that  when 
a  current  upset  the  balance  enough  to  swing  the  mirror  of  the  gal- 
vanometer far  off  the  scale,  a  few  strokes  of  the  stirrer  would  bring 
it  back  nearly  to  its  zero  position.  In  conclusion.  Prof.  Perkins 
states  that  the  absolute  value  of  his  results  applies  only  to  the  coils 
actually  used,  which  were  of  the  following  dimensions:  Diameter 
of  wire,  .015  cm;  diameter  of  coils,  3  cm;  number  of  turns  per  cm 
(about),  three  and'  one-half;'  watfs  per  sq  cm  to  cause  a  heating 
above  tlie  bath  of  1°  C,  bath  stirred,  .1280;  bath  not  stirred,  .0077. 


Clilcaco  Discussiun  uf  Central  Staiiuii   Tendencies. 


Electricity  and  Seismic  Phenomena. 

Prof.  E.  Pilsudski,  in  the  March  issue  of  our  Russian  contem- 
porary, Electritslit'stvo,  discusses  the  connection  of  electricity  with 
seismic  phenomena.  That  seismic  disturbances  are  accompanied 
by  electrical  manifestations  has,  he  says,  long  been  known,  and 
was  recently  strikingly  confirmed  during  the  volcanic  eruptions  at 
Martinique.  It  was  then  observed  that  several  minutes  before  the 
destruction  of  St.  Pierre,  telegraphic  operation  between  the  former 
and  Fort  de  France  was  interrupted,  owing  to  the  passage  of  earth 
currents  in  the  telegraph  wires ;  the  same  occurred  at  Nice  during  an 
earthquake  there  on  February  23,  1887,  as  well  as  other  places. 
Some  scientists,  among  others  the  late  Gaston  Plante,  have  held 
the  opinion  that  seismic  disturbances  are  produced  by  subterranean 
disturbances,  in  which  electricity  is  the  main  factor ;  in  other  words, 
that  they  are  the  result  of  electrical  discharges  betw-een  strata  of 
good  conductivity  separated  by  other  strata  of  negligible  con- 
ductivity, such  as  granite  and  silica.  The  discharges  of  such  earth 
condensers  generate  great  quantities  of  gases  and  vapors  and  these 
under  great  compression  produce  during  expansion  disturbances  in 
the  direction  of  less  resistance;  that  is  to  say,  radially  toward  the 
surface.  In  some  instances  the  center  of  the  disturbances  has  been 
located  at  not  very  great  depths  beneath  the  earth's  surface,  as  in 
the  case  of  the  eruption  on  the  Ararat.  In  these  cases,  the  earth's 
surface  was  opened  at  many  places  and  stones,  vapor  and  mud 
escaped  through  the  crevices.  In  some  other  cases,  the  gases  escaping 
at  the  earth's  surface  produced  intense  fogs,  and  the  air  w-as  filled 
with  ozone — an  evidence  of  electrical  discharge — as  occurred  during 
the  earthquake  in  Calabria. 

Prof.  Pilsudski  considers  that  in  addition  to  strong  disturbances 
occuTing  at  rare  intervals,  feeble  electrical  discharges  are  probably 
constantly  occurring  in  the  earth,  and  he  suggests  that  a  systematic 
study  be  made  of  the  subject,  particularly  in  regions  where  there 
are  dip  pits,  as  in  the  Transvaal  and  Caucasus  mining  regions. 


.At  the  niciiniK  dI  the  Chicago  branch  uf  the  A.  I.  i'^.  M.  on  May  5, 
the  papers  on  "'I'endciuie.s  of  Modern  Central  Station  Development," 
which  had  been  presented  at  the  New  V'ork  meeting  of  April  .'4, 
came  up  for  discussion.  Mr.  IV-ter  Juiikersfeld,  recently  elected 
local  secretary,  presided.  A  well-attended  inecling  attested  to  the 
importance  of  the  subject  and  the  great  number  interested  in  this 
branch  of  electrical  engineering.  The  papers  were  abstracted,  that 
on  "I'Lconomical  and  Safe  Limits  in  Si/c  of  Central  Stations."  written 
by  H.  A.  Lardner,  \>y  I'rof.  1'.  H.  VVoodworth,  that  <jn  "Safely  De- 
vices in  Central  Stations  ami  Sub-stations,"  by  I'hilii)  'iorchio,  by 
VV,  G.  Carleton,  and  that  on  "Multiiile  versus  Independent  Oper- 
ation of  Units  and  Central  Stations,"  by  Peter  Junkersfeld,  the 
writer,  himself.  The  discussion,  which  was  participated  in  by  many, 
brought  out  several  important  points,  both  in  the  construction  and 
the  operati<jn  of  power  plants. 

Hion  J.  Arnold  staled  (hat  he  had  always  been  inclined,  as  was  well 
known,  to  the  use  of  a  single  power  house  where  this  could  be 
properly  located  as  regards  the  supply  of  fuel,  water,  etc.,  with  sub- 
stations operated  by  rotary  converters.  As  regards  the  use  of  motor- 
generators  versus  rotary  converters,  European  practice  seemed  to  be 
the  opposite  of  ideas  generally  accepted  here.  On  a  recent  visit 
to  Frankfort,  Germany,  he  saw  in  operation  a  i,ooo-kw  motor-gen- 
erator set.  The  motor  was  a  single-phase  one,  although  he  had  been 
assured  previously  that  such  a  size  was  not  feasible.  Those  on  the 
continent  claim  that  a  better  efficiency  can  be  obtained  from  the 
motor-generator  combination,  or  at  least  as  low  a  cost  of  operation, 
as  with  rotary  converters.  This  is  because  the  generators  arc  wound 
for  a  high  voltage,  and  the  motors  work  at  the  same  potential,  thus 
obviating  the  first  cost — the  expense  of  operation,  the  complication 
of  step-up  and  step-down  transformers  and  the  necessary  auxiliary 
apparatus. 

As  to  the  supply  of  current  to  a  long  line  of  railroad,  he  had  modi- 
fied some  of  his  previous  views  as  to  the  desirability  and  economy  of 
one  large  alternating-current  power  house  for  a  long  length  of  road 
and  had  been  forced  to  the  conclusion  that  for  a  railroad  with  heavy 
traffic,  a  number  of  direct-current  power  houses  scattered  along  the 
line  were  best. 

W.  L.  Abbott,  chief  operating  engineer  of  the  Chicago  Edison 
Company,  called  attention  to  an  important  problem  in  central  station 
operation.  To  the  operating  man,  a  single  day's  supply  of  coal  for 
such  a  plant  involves  no  little  thought.  The  supply  of  1,000  tons  of 
coal  a  day,  as  for  instance  to  the  Harrison  Street  station  of  the 
Chicago  Edison  Company,  is  no  small  matter.  He  called  attention 
to  the  difTerent  operating  conditions  resulting  from  the  use  of  different 
methods  of  handling  coal  which  had  been  introduced  successively  as 
the  output  of  the  former  station  increased.  At  first  fuel  oil  was 
used.  Then  coal,  which  was  brought  to  the  boiler  room  in  wheel 
barrows.  This  was  followed  by  the  dump  cart  drawn  by  a  horse, 
which  in  turn  was  superseded  by  the  tramway  and  push  car.  All 
of  these  different  methods  have  given  way  to  modern  coal-handling 
apparatus.  When  one  considers  that  under  the  first  method  the 
cost  of  handling  a  ton  of  coal  was  approximately  40  cents,  whereas 
now  it  is  between  15  and  20  cents  per  ton,  although  this  amount  is 
still  far  greater  than  it  ought  to  be,  this  will  be  seen  to  be  an  im- 
portant item,  especially  when  one  considers  that  the  daily  average 
consumption  is  600  tons.  A  saving  of  10  cents  per  ton  would  be  a 
material  one,  and  is  very  satisfactory  indeed  when  the  amount  han- 
dled is  considered.  The  continuous  supply  of  coal  for  one  of  the 
large  modern  central  stations  becomes  a  serious  problem  when  one 
considers  that  the  consumption  of  3,000  tons  of  coal  per  day  is  the 
equivalent  of  two  train  loads.  In  large  cities,  where  the  congested 
condition  of  tracks  causes  irregularity  in  supply,  no  reliance  can 
be  placed  upon  the  railroads.  This  irregularity  of  supply  is  further 
increased  at  the  mines.  As  a  station  must  be  operated  continuously, 
regardless  of  any  irregularity  in  the  coal  supply,  it  becomes  self- 
evident  that  ample  facilities  for  the  storage  and  the  handling  of 
coal  must  be  supplied,  and  the  advisability  of  the  company  having 
special  terminal  facilities  as  well  as  owning  its  own  cars  is  not  to  be 
disregarded.  It  is  self-evident  that  the  handling  of  such  a  large 
amount  of  coal  and  ashes  by  hand  is  impossible,  and  that  apparatus 
must  be  installed  obviating  the  handling  of  the  coal  by  workmen,  not 
only  because  of  the  decreased  cost,  but  also  because  it  reduces  the 
number  of  employees,  and  what  is  still  more  important,  the  possibility 
of  trouble  because  of  labor  agitation.     In  cities  where  several  power 
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houses  are  located  it  is  most  economical  to  operate  one  large  power 
house  only. 

Storage  batteries  are  valuable  adjuncts  for  these,  as  they  meet 
sudden  demands  for  power  made  on  the  power  house  because  of 
sudden  changes  in  the  weather  or  because  of  a  break-down  at  some 
station.  The  same  may  be  accomplished  to  some  extent  by  hand- 
fired  furnaces,  but  this  is  impossible  with  automatic  stokers.  A 
great  many  power  houses  are  now  being  built  with  apparatus  for 
producing  forced  draft,  as  the  draft  may  suddenly  be  doubled  or 
even  quadrupled,  and  the  output  increased  to  that  extent,  otherwise 
there  would  be  a  serious  drop  in  the  steam  pressure  where  such  a 
sudden  demand  is  made.  As  a  general  thing,  it  may  be  said  that  the 
most  wasteful  and  most  extravagant  piece  of  apparatus  and  the 
one  which  receives  the  least  attention,  is  the  boiler.  At  times  a  waste 
as  much  as  50  per  cent,  of  the  fuel  used  can  be  charged  to  the  boiler, 
although  half  of  this  is  quite  readily  prevented.  As  a  consequence, 
it  is  necessary  that  the  operating  engineer  give  the  closest  attention 
to  the  boiler  room.  This  is  quite  apparent  in  a  plant  consuming 
$3,000  or  $4,000  worth  of  fuel  a  day,  as  a  saving  of  5  per  cent,  would 
be  of  great  interest  to  those  paying  the  bills. 

In  a  general  discussion  which  followed,  Mr.  Junkerjfeld  called 
attention  to  a  number  of  interesting  points  which  had  been  brought 
out  in  the  discussion.  He  said  that  he  was  very  much  interested  in 
the  remarks  made  by  Mr.  B.  J.  Arnold  concerning  his  conclusions 
that  for  railroad  operation  the  best  plan  was  to  have  direct-current 
power  houses  at  frequent  intervals  rather  than  large  alternating- 
current  stations  every  20,  30  or  40  miles,  depending  upon  the  size 
of  the  plant.  It  seemed  to  him  that  in  the  case  of  such  plants,  the 
element  of  unproductive  investment  and  of  unproductive  labor  would 
make  it  desirable  to  have  as  few  a  number  of  these  as  possible,  pro- 
vided they  were  located  within  the  economical  limits  of  voltage  and 
possibly  it  would  be  well  to  have  the  plants  further  apart.  He 
also  called  attention  to  the  fact  that  the  boiler  room  was  not  re- 
ceiving its  due  share  of  attention  as  regards  either  design  or  oper- 
ation. The  boiler  room  investment  amounted  to  quite  an  appreciable 
percentage  of  the  total  amount.  Another  important  point  in  central 
station  design  which  had  been  brought  out  in  the  discussion  was 
the  fact  that  storage  batteries,  although  having  a  field  of  their  own, 
could  be  superseded  to  quite  an  extent  by  the  judicious  use  of  forced 
draft  in  the  boiler  room.  Quite  an  appreciable  amount  of  storage 
battery  capacity  could  be  obtained  at  a  reduced  cost  in  this  manner. 

H.  B.  Gear,  general  inspector  of  the  Chicago  Edison  and  the 
Commonwealth  Companies,  called  attention  to  the  question  of  isola- 
tion or  central  control  carried  out  through  the  6o-cycle  distributing 
systems  of  both  companies.  The  average  feeders  are  carried  along 
different  routes,  so  that  in  case  of  trouble  at  any  one  point,  other 
sections  of  the  city  are  not  afifected.  The  same  is  true  with  the 
secondary  system.  Each  transformer  supplies  a  separate  secondary 
system.  The  main  secondaries  are  not  more  than  500  or  800  ft.  long, 
and  are  supplied  by  two  or  three  transformers  at  the  most. 

W.  G.  Carleton,  assistant  to  the  chief  operating  engineer  of  the 
Chicago  Edison,  discussed  the  troubles  he  had  experienced  on  the 
25-cycle  distribution  system.  His  experience  had  been  the  same  as 
that  of  Mr.  Torchio.  Three-quarters  of  his  trouble  have  occurred 
in  the  station,  and  were  mechanical.  The  faults  on  the  9,000-volt 
lines  were  not  due  to  any  inherent  weakness,  but  rather  to  mechanical 
injuries.  He  considered  it  advisable  to  separate  the  routes  of  differ- 
ent lines,  even  though  they  were  operating  in  parallel  at  the  stations. 
He  referred  to  trouble  which  the  company  had  experienced  with 
currents  going  two  or  three  miles  along  the  lead  sheath  of  the 
cables,  and  that  this  had  been  obviated  by  breaking  the  lead  sheaths 
every  half  mile  or  so,  and  grounding  them  at  the  middle  points. 

J.  R.  Cravath  stated  that  he  had  been  impressed  in  looking  over 
recent  plans  for  turbine  stations,  with  the  enormous  amount  of 
boiler  room  required  for  one  turbine  unit.  As  one  engineer  had 
expressed  it,  power  houses  would  almost  have  to  be  installed  on 
the  radial  plan  with  the  turbine  in  the  middle.  The  relative  loca- 
tion of  boiler  and  turbine  rooms  to  keep  down  the  distances  steam 
must  be  piped  and  provide  for  extension  section  by  section  on  a 
uniform  plan,  is  a  serious  problem  in  the  design  of  such  stations. 

Bion  J.  Arnold,  in  reply  to  the  remarks  of  Mr.  Junkersfeld,  then 
said  that  in  advocating  direct-current  power  houses  located  short 
distances  apart,  he  had  in  mind  heavy  railroad  service  with  trains 
requiring  1,500  kw,  as  for  instance,  on  the  New  York  Central. 

The  next  Chicago  meeting  of  the  Institute,  on  May  19,  will  be 
devoted  to  papers  and  discussions  by  local  telephone  experts. 


How  to  Produce  Gravity  Experimentally. 


By  RoiiKUT  Stevenson,  C.  E. 

THE  experiment  described  below  is  offered  as  a  challenge  to  the 
scientific  world  to  prove  by  the  accepted  laws  of  motion  how 
the  helicoidal  motion  produced  is  possible  in  free  space. 

Take  an  electric  motor  of  any  power  from  J4  hp  upwards.  Sub- 
stitute a  hollow  for  solid  shaft,  from  ij^  in.  upwards.  Over  the 
hollow  axle  fit  a  bent  nozzle,  as  shown  (by  screw  or  otherwise). 
At  the  other  end  of  the  hollow  axle  have  a  free  union  joint  at  A. 
At  B  have  the  connecting  water  pipe  clamped  fast.  Have  bearings 
for  the  motor  as  shown.  Have  a  water  pressure  sufficient  to  force 
a  jet  of  water  through  pipe  and  hollow  axle  and  nozzle,  with  a 
constant  velocity  of  100  ft.  per  second.  Have  a  stop-cock  close  to,  but 
behind  the  clamp  B   (not  shown). 

First  Experiment. — Use  water  only,  without  the  lead  balls  and 
cork,  as  shown  in  nozzle  below.  Fill  the  pipes  with  water  due  to 
pressure  against  stop-cock,  but  keep  hollow  axle  and  nozzle  empty 
of  water.  Start  the  motor,  and  keep  rotating  at  100  r.p.m.  Then 
open  the  stop-cock  and  let  water  jet  through  the  nozzle,  at  the  same 
time  increasing  the  e.m.f.  to  keep  up  100  revolutions.    As  this  requires 
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PRODUCING  GR.WITY    EX['EKIMF.NT.\LLY. 

a  large  increase  of  force,  it  requires  a  little  practice.  But  as  this  ex- 
periment is  only  qualitative,  perfection  is  not  required. 

I  have  found  that  to  change  the  direction  of  momentum  in  this 
way  requires  power,  although  Kelvin,  Tait,  Maxwell  and  all  the 
authorities  deny  it.  That,  in  fact,  is  one  of  my  discoveries.  But 
if  the  rotation  of  the  nozzle  be  kept  up  when  the  water  is  jetting 
through  it  at  100  ft.  per  second,  the  water  after  it  leaves  the  nozzle 
describes  a  vortex,  or  corkscrew  path  in  space;  and  that  helicoidal 
path  would  continue  forever,  if  there  was  no  air  or  weight  to  affect  it. 
That  is  how  planetary  systems  are  formed  from  rotating  nebulse. 

Now  empty  the  nozzle  of  water  and  place  lead  balls  just  large 
enough  to  fill  the  tube,  as  shown,  and  a  stopper  to  hold  them  in  place 
whilst  the  motor  is  rotating,  before  the  water  jet  is  turned  on.  When 
the  water  jet  is  turned  on,  the  balls  and  stopper  are  projected  into 
space,  and  the  balls  can  be  seen  describing  orbits  round  the  axis  of 
motion,  or  neutral  line,  without  any  attraction  whatever;  and  that  is. 
how  the  planets  move  in  their  orbits  in  space,  whilst  the  sun  moves 
in  the  neutral  line,  or  axis  of  motion  that  the  water  would  have  if 
it  was  allowed  to  project  straight  from  the  axle  of  the  motor,  which 
is  the  neutral  line.  And  from  that  fact  it  is  easy  to  calculate  the  sun's 
proper  motion  in  space  from  a  simple  geometrical  formula,  without 
the  use  of  the  spectrograph.  My  rough  calculation  makes  it  about 
13  miles  per  second.  The  same  experiment  can  be  made  by  using 
one  ball  and  compressed  air  instead  of  water,  provided  the  ball  be 
given  a  longitudinal  velocity  of  100  ft.  per  second. 


Owns  a  Coal  Mine. 


In  a  communication.  Mr.  George  A.  Hughes,  owner  of  the 
Glendive  (Mont.)  Heat,  Light  &  Power  Company,  writes  us  that  he 
believes  his  to  be  the  only  electric  light  plant  owning  and  operating 
a  coal  mine  in  the  United  States.  The  mine  is  located  about  lyi 
miles  from  the  station.  The  company  owns  40  acres  of  land  there 
and  is  now  working  in  a  four-foot  vein.  Eastern  managers  who 
have  been  "up  against"  the  recent  coal  strikes  and  coal  prices  will 
rather  envy  Mr.  Hughes,  but  few  of  them  are  in  a  position  to  dupli- 
cate his  conditions,  however  much  they  might  wish  to  do  so. 
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New  Telephone  Hutcnrs. 


Fri>m  time  to  time  there  have  been  noted  herein  patents  for  various 
common  battery  circnit  combinations  in  wliich  two  central  batteries, 
both  connecteil  to  the  talking  circuits  liavo  been  mcil.  These  patents 
have  been  issued  to  various  inventors  all  assigned  to  the  KelloRK 
Switchboard  and  Supply  Company.  The  fundamental  patent  for 
this  double  battery  system,  pending  for  some  considerable  time,  has 
just  appeared,  being  part  of  the  issue  of  May  5,  it/).v  This  patent 
has  been  granted  to  Mr.  Kempster  H.  Miller. 

.Ml  earlier  central  energy  systems  had  used  a  single  battery  for 
furnishing  talking  currents,  this  battery  being  so  connected  to  the 
lines  through  repeating  or  impedance  coils  that  it  provided  current 
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FIC;.    I. —  MILLER  CENTK.SL   KNERGY   SYSTEM. 

indiscriminately  to  both  calling  and  called  for  subscribers.  Such 
systems  are  well  covered  by  patents.  Mr.  Miller's  system  differs 
from  these  in  the  substitution  of  two  central  batteries,  the  circuits 
of  the  primaries  and  secondaries  of  the  repeating  coils  being  kept 
distinct  conductively,  on^  associated  with  each  battery,  and  con- 
nected together  inductively  only. 

The  principle  of  this  system  is  indicated  in  the  diagram  shown  in 
Fig.  I.  Herein  g  ahd  g'  are  the  two  talking  current  batteries,  to 
which  are  shown  connected  three  pairs  of  telephone  lines  associated 
in  inductive  relation  in  pairs,  by  means  of  the  several  repeating 
coils.  The  windings,  i,  2,  3,  4,  represent  one  such  coil,  i  and  2 
being  the  two  parts  of  say  the  primary  and  3  and  4  the  secondary. 
When  variations  of  resistance  in  the  transmitter  at  station  A  cause 
corresponding  variations  in  the  current  flow  from  battery  g  to  the 
line,  the  resulting  fluctuations  in  magnetization  of  the  core  of  the 
repeating  coil,  I.  2,  3,  4,  induce  co-ordinate  varying  alternating 
currents  in  the  side  of  the  circuit  containing  battery  g,  this  battery 
acting  solely  as  a  conductor  at  this  time.  In  Fig.  2  is  shown  one 
application  of  the  system  to  practical  operation.  To  the  right  and 
left  respectively  appear  two  subscriber's  lines,  while  in  the  middle 
is  shown  a  pair  of  connecting  cords.  The  subscribers'  signals  are 
in  circuit  with  both  talking  batteries,  these  being  so  poled  as  to 
their  repeating  coil  connections  that  they  may  be  used  in  series  for 
signaling.  The  closing  of  the  circuit  between  the  two  sides  of  the 
line  at  the  subscriber's  station  causes  the  magnetic  drop  signal  to 
fall.  The  signal  circuit  is  wired  to  the  line  through  a  double  cut-ofT 
jack  and  is.  therefore,  disconnected  by  the  insertion  of  a  plug  in  the 
jack.  In  its  stead  the  repeating  coil  circuit  is  connected.  As  indi- 
cated in  the  figure,  the  repeating  coil  performs  the  additional  func- 
tions of  supervisory  relays.     To  this  end  each  end  of  the  core  con- 


FIG.  2. — MILLER  CEXTR.AL  ENERGY   SYSTEM. 


fronts  a  relay  armature  controlling  its  own  supervisory  lamp  circuit, 
the  lamp  glowing  when  the  armature  is  attracted. 

As  in  other  common  battery  systems,  for  best  operating  condi- 
tions the  glowing  of  one  lamp  is  desired  when  a  connection  is  par- 
tially completed,  or  when  the  attention  of  the  operator  is  desired, 
and  the  glowing  of  both  lamps,  when  disconnection  is  desired. 
These  conditions  correspond  to  two  widely  different  conditions  of 


current  upon  the  two  lines,  and  in  order  to  provide  for  them  the 
primary  and  secondary  windings  are  each  divided,  one  part  of  each 
bring  on  each  leg  of  the  core.  Hy  cnnnrcting  the  windings  on  one 
leg  in  difrcrrnlial  relation,  when  bolh  sidiscribcr's  lines  are  receiving 
currentH  and  these  are  substanti.dly  equal,  a  condition  fairly  obtain- 
nble  in  practice,  the  magnetic  effect  upon  the  core  is  nil.  When  the 
current  in  either  line  ceases  both  armatures  wonUI  be  attracted  except 
for  the  fact  that  they  are  polari/ed  in  such  a  manner  that  the  proper 
one  only  is  attracted,  the  oilier  being  repelled.  When  both  sub- 
scribers return  their  telephones  to  the  hook,  the  two  liatteries  acting 
in  series  send  current  through  one-half  of  each  coil  and  through  the 
bells  to  ground,  thus  pulari/ing  bolh  ends  of  the  core  similarly  and 
drawing  up  bfith  armatures  simidlaneously. 

A  second  very  interesting  patent  of  the  issue  of  May  5  is  entitled, 
"Means  for  I'revcnting  the  Disturbance  of  Telephone  Circuits." 
C.  J.  A.  Michaike  is  the  patentee  and  he  has  assigned  his  patent  to 
the  American  Siemens- Ijalske  Comjiany.  The  patent  is  most  inter- 
esting to  those  dealing  with  grounded  lines  paralleling  trolley  or 
other  power  wires  u()on  which  an  alternating  weave  is  superimposed 
upon  a  direct  current  by  the  use  of  motors.  In  this  system  con- 
densers are^o  be  associated  with  the  generator  and  with  each  motor 
to  absorb  the  disturbing  wave.  Three  methods  of  wiring  the  con- 
densers are  cited,  these  being  shown  in  Fig.  3,  a  representing  the 
generator,  d  the  motors  and  c  and  c'  condensers.  In  the  first  method 
these  latter  are  connected  directly  to  the  machine  terminals;  in  the 
second,  the  condenser  is  connected  through  the  agency  of  a  trans- 
former; while  the  third  is  similar  to  the  first  except  that  an  im- 
pedance coil  has  been  inserted  in  the  main  line  at  each  motor.  It 
is  difficult  to  state  the  merits  of  the  various  systems,  but  some  ex- 
periments made  by  the  writer  some  time  ago  would  indicate  that  the 
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FIG.  3. — PREVENTING  DISTURB.\NCE  OF  TELEPHONE  CIRCUITS. 

second  system  could  be  made  very  effective,  especially  if  the  trans- 
former is  of  considerable  impedance.  It  would  even  seem  better 
to  omit  the  condenser  from  the  secondary  entirely  and  to  make  the 
secondary  of  low  resistance  and  short  circuit  it. 

A  third  telephone  patent  of  this  week  under  the  broad  title,  "Tele- 
phony," describes  a  "lock-out"  party  line  system  of  unusual  com- 
plication, a  fault  to  which  the  failure  of  practically  all  previous  "lock- 
out" systems  has  been  due.  This  new  system  has  been  patented  by 
W.  E.  Pembleton. 

Tw'O  other  telephone  patents  which  have  not  as  yet  been  noted  are 
those  respectively  of  C.  W.  Holtzer,  entitled  "Magneto,"  and  of  C. 
Van  Riper,  entitled  "Telephone  Pad."  These  patents  both  appeared 
in  the  issue  of  April  28.  Mr.  Holtzer's  invention  consists  essentially 
of  a  clamp  casting  for  securing  in  magneto  boxes  to  support  the 
rounded  end  of  magneto  permanent  magnets  so  that  they  may  be 
secure  from  disturbance  during  shipment  or  other  rough  handling. 
Mr.  Van  Riper's  device  is  a  shelf  adjustable  to  the  shelf  of  a  tele- 
phone wall  set  carrying  a  roll  of  paper  for  memoranda,  a  straight 
edge  for  tearing  ofiF  the  paper  and  attachments  for  the  directory  and 
pencil.  Mr.  Van  Riper  also  proposes  to  use  the  under  side  of  the 
paper  for  advertisement  purposes.  This  last  seems  hardly  practicable 
as  users  would  tear  oflf  paper  in  such  irregular  lengths  that  a  con- 
fusion of  matter  would  most  likely  occur  at  frequent  intervals. 
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Recent  Electrochemical  Developments. 

By  Clinton  Paul  Tovvnsend. 


CALCIUM    CAKBIDE. 

Mr.  George  E.  Cox,  of  Niagara  Falls,  assignor  to  the  Union 
Carbide  Company,  patents  a  method  of  converting  such  waste  ma- 
terials as  the  screenings  and  dust  of  calcium  carbide  and  the  par- 
tially converted  material  from  previous  furnace  operations,  into 
commercial  ingots  of  carbide.  Previous  efforts  along  this  line  have 
not  been  lacking,  but  Mr.  Cox  now  specifics  the  conditions  which  are 
essential  to  success.  The  refuse  is  of  such  high  electrical  con- 
ductivity that  if  it  be  attempted  to  fuse  it  under  the  conditions  of 
the  usual  carbide  furnace  it  is  found  that  the  heat  of  the  circuit  is 
not  localized  in  the  charge,  but  is,  to  a  large  extent,  developed  in 
the  electrodes  and  their  connectors.  The  proper  conditions  for  the 
conversion  comprise  (i)  the  comparatively  wide  separation  of  the 
electrodes,  in  order  to  increase  the  resistance  of  the  body  of  the 
charge,  (2)  the  use  of  electrodes  of  high  conductivity,  as  of 
graphite,  and  (3)  a  reduced  voltage  and  increased  amperage  as 
compared  with  the  values  suited  for  the  reduction  of  a  mixed  charge 
of  coke  and  lime.  Under  these  conditions  this  waste  material  may 
be  formed  into  an  ingot  of  carbide  of  commercial  purity. 

EDISON  STORAGE  BATTERY. 

Recent  patents  issued  to  Mr.  Edison  cover  a  somewhat  modified 
method  of  producing  iron  in  an  "electrolytically  active"  state,  for 
use  in  his  "reversible  galvanic  battery."  The  method  consists  in 
reducing  finely  divided  oxide  of  iron,  as  ferric  oxide,  in  a  suitable 
retort  by  means  of  hydrogen  at  a  temperature  of  about  900°  Fahren- 
heit ;  some  twenty  hours  are  required  for  complete  reduction  at  this 
temperature.  The  reduced  iron  is  then  permitted  to  cool  to  the 
normal  temperature  in  an  atmosphere  of  the  gas,  and  is  then  flooded 


~~"~**"**~~^^^^^^W^U 


LONGITUDINAL  SECTION  OF  ELECTRIC  FURNACE. 

with  water,  after  which  it  can  be  removed  from  the  retort  and 
handled  without  undue  oxidation.  The  iron  so  prepared  is  mixed 
with  flake  graphite,  or,  preferably,  with  less  than  its  own  weight  of 
copper  or  mercury.  The  form  of  battery  which  is  the  subject  of  the 
present  patents,  comprises  this  material,  opposed  in  an  alkaline  elec- 
trolyte to  nickel  oxide. 

ELECTROLYTIC  REDUCTION   METHODS. 

A  series  of  electrolytic  reductions,  occurring  in  acid  solution  in 
the  cathode  compartment  of  a  diaphragmed  cell  are  described  by 
Dr.  Julius  Tafel,  of  Wiirzburg,  Germany.  The  first  of  these  is 
the  production  of  hydroxylamin  by  reduction  of  nitric  acid  in  sul- 
phuric acid  solution.  The  cathode  is  preferably,  but  not  necessarily, 
of  mercury  or  amalgamated  lead,  and  the  anode  is  of  lead.  The 
■conditions  essential  to  success  comprise  the  maintenance  of  the 
temperature  at  about  20°  C. ;  the  thorough  agitation  of  the  cathode 
solution,  and  the  gradual  addition  of  nitric  acid  in  quantity  pro- 
portionate to  the  current  used,  that  is  to  say,  at  such  rate  that  the 
evolution  of  hydrogen  at  the  cathode  is  barely  noticeable.  The 
method  is  claimed  to  be  a  commercial  one,  but  efficiency  data  are 
not  given. 

Two  new  compounds  which  the  inventor  names,  "Camphidon"  and 
"Camphidin,"  respectively,  result  from  the  cathode  reduction  of 
imido-camphoric  acid,  CmHu  NO2.  The  reduction  proceeds  in  acid 
■solution,  a  lead  cathode  being  employed  with  sulphuric  acid  or  a  tin 
■cathode  with  hydrochloric  acid.  Camphidon,  having  the  empirical 
formula   CwHit  NO,   is  extracted   by  chloroform   from   the   cathode 


solution  after  the  precipitation  therefrom  of  the  greater  part  of  the 
sulphuric  acid.  It  is  described  as  a  soft  crystalline  mass,  having  a 
faint  camphor-like  odor  and  a  melting  point  of  220°  C. 

Camphidin,  CwHi»  N,  is  strongly  basic,  as  its  formula  would 
indicate,  and  is  obtained  from  the  acid  filtrate  from  which  camphidon 
has  been  separated,  by  rendering  the  same  alkaline  and  distilling  with 
steam.  Camphidin  is  crystalline,  having  an  intense  odor  of  camphor, 
and  a  melting  point  of  186°  C.  The  formation  of  one  or  the  other  of 
these  compounds  depends  upon  the  duration  of  the  reduction,  and 
under  the  conditions  stated  both  compounds  are  produced.  Their 
uses  are  pharmacal. 

ELECTRIC   FURNACE. 

A  deparature  from  the  usual  type  of  electric  tube  furnace  consists 
in  providing  within  the  tube  an  auxiliary  heating  means  in  the  form 
of  an  arc  between  carbon  terminals.  The  tube  walls  are  composed 
of  resistance  material  and  are  brought  to  incandescence  by  the  pas- 
sage of  a  current  in  the  usual  manner.  A  longitudinal  section  of 
the  furnace  is  shown  herewith.  The  tube  is  constructed  of  graphite 
sections,  b,  surrounded  by  an  insulating  sheath,  c,  and  encased  by 
sheet  metal,  a.  This  tube  is  mounted  for  rotation  between  stationary 
caps,  /,  f,  these  caps  being  lined  interiorly  like  the  tube  with  in- 
sulating material  and  with  graphite.  The  bearings  consist  of  metal 
rings,  b,  mounted  on  the  tube  and  turning  on  rollers,  5,  power  being 
applied  to  the  tube  through  a  pulley,  10.  The  furnace  is  preferably 
mounted  at  an  inclination,  and  the  feed  and  discharge  occur  through 
the  cap  plates.  The  terminals,  16,  16,  of  the  heating  circuit  are  on 
the  cap  plates,  and  contact  is  made  through  the  annular  graphite 
blocks,  g,  with  the  tube  revolving  in  contact  with  them.  The  aux- 
iliary heating  circuit  comprises  carbon  electrodes,  m,  n,  introduced 
through  the  cap  plates,  and  adjustable  therein  to  form  an  arc  at  any 
desired  portion  of  the  furnace. 


Electricity  at  the  New  York  Military  Tournament. 


During  the  recent  military  tournament  held  in  Madison  Square 
Garden,  the  Electrical  Corps  of  the  Thirteenth  Regiment,  Heavy 
Artillery,  N.  G.  N.  Y.,  participated  on  two  evenings,  giving  a  torpedo 
defense  drill.  Company  M  of  this  regiment  was  designated  by  Col. 
Austen  sometime  ago  to  have  charge  of  all  electrical  apparatus  used 
in  connection  with  the  work  of  the  regiment,  such  an  organization 
being  vitally  necessary,  as  electricity  enters  so  largely  into  the  manip- 
ulation of  heavy  artillery  in  all  coast  defense  operations.  The  corps 
have  given  several  exhibitions  in  their  armory  in  Brooklyn  during 
the  past  winter,  and  their  recent  performance  repeats  their  past 
successes.  The  drill  at  the  Garden  was  devised  to  show  torpedo 
harbor  defense,  and  illustrated  an  attack  on  a  supposed  harbor  by 
a  hostile  fleet  at  night.  All  was  carried  out  in  miniature,  the  tanbark 
arena  representing  the  harbor. 

As  one  of  the  spectacular  features  of  the  tournament,  it  was 
highly  successful  and  from  an  instructive  point  of  view  very  val- 
uable, as  it  showed  the  public  although  on  a  small  scale,  how  effec- 
tively a  harbor  can  be  defended  by  submarine  mines.  The  system 
used  is  what  is  called  "controlled  automatic,"  and  which  can  be  oper- 
ated manually  from  the  shore  as  in  judgment  firing,  or  automatically 
by  making  proper  switchboard  arrangements.  A  vessel  coming  into 
contact  with  the  mine  closes  the  circuit  through  the  charge,  working 
as  it  were  its  own  destruction.  The  wiring  system  used  was  much 
more  extensive  than  in  any  of  the  previous  efforts  of  the  corps, 
and  its  complete  success  showed  the  thorough  training  of  the  young 
artillerymen.  The  open  contacts  in  this  instance  were  mounted  on 
a  short  post  placed  directly  over  the  mine,  and  which  projected  above 
the  surface  of  the  tanbark  in  the  arena.  The  miniature  ships  were 
hauled  across  the  tanbark  surface  and  when  over  the  buried  mines 
closed  the  contacts,  indicating  on  an  annunciator  located  near  the 
firing  keyboard.  The  mines  proper  consisted  of  tightly  wound  bags 
of  powder  in  which  had  been  placed  fuses,  and  were  connected  to  the 
firing  circuit  through  a  resistance  which,  while  letting  sufficient 
current  pass  for  testing  purposes,  was  not  strong  enough  to  ignite 
the  fuse.  The  firing  was  accomplished  by  cutting  out  this  resistance, 
permitting  the  full  force  of  the  firing  current  to  pass  through  the 
mine,  causing  the  fuse  to  blow,  exploding  the  mine  and  destroying 
the  ship.  The  annunciator  and  firing  keys  were  located  in  the  cellar, 
and  so  far  as  the  man  operating  them  was  concerned,  might  have 
been  miles  distant.  Automatic  firing  was  not  tried,  because,  for 
reasons   of  safety,   it   was   thought  best   to   have  the  mines   under 
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control.  This  systrin  i>  iisrd  in  ai-iual  warfare,  nnd  i>  citpccially 
useful  at  night,  the  antuniatic  iiniu-  liriiiK  unreliable  at  be»t. 

Four  .si-ari'hIiKhts  traced  the  innvi-inenls  of  the  vessels  across  the 
darkened  arena,  A  complete  system  of  iele|>lioneH  was  installed  by 
winch  the  cominander  was  enabled  to  be  at  all  (inics  in  instantaneous 
touch  with  all  the  points  which  elTected  the  operations.  Incandescent 
lamps  were  also  \iseil  for  siKiialini;  purposes. 

The  e.\hibitions  in  which  this  corps  have  eiiKaKed  have  been  of 
the  greatest  value  in  Kiving  the  men  who  en({aKed  in  them  experi- 
ence in  the  handling  of  electricity,  because  they  learn  how  necessary 
it  is  for  them  to  be  thoroughly  trained  in  handling  all  the  instru- 
mental devices  entering  into  their  work.  They  learn  that  when  any- 
thing goes  wrong,  "the  other  man"  cannot  be  pleaded  by  the  elec- 
trician— which  teaches  them  that  the  utmost  carefulness  must  be 
exercised  in  operation,  or  failure  results.  They  learn  that  in  addi- 
tion to  knowledge,  courage  is  a  great  thing,  as  they  must  not  know 
failure  by  any  name  whatever.  As  all  the  apparatus  used  in  these 
drills  is  a  miniature  of  what  would  be  used  in  actual  service,  it  is 
the  best  possible  kind  of  instruction,  as  it  is  always  preferable  in 
technical  training  to  give  |)ractical  illustrations  and  experiments, 
rather  than  conlinc  the  course  of  instruction  to  reading  and  lectur- 
ing only.  Sergeant  M.  C.  Sullivan,  who  has  been  in  charge  of  the 
instruction  and  drilling  of  the  corps  for  the  past  year,  was  in  com- 
mand. 


CURRENT  NEWS  AND  NOTES. 


IF.STIBUI.E  C.IRS.— Govenwr  Odcll  has  signed  the  bill  which 
provides  that  street  surface  railroad  cars  operated  throughout  the 
State  except  in  New  York  and  Brooklyn,  in  the  months  of  December, 
January,  February  and  March,  shall  be  equipped  with  vestibules. 
Companies  operating  in  cities  are  given  three  years  in  which  to 
complete  the  cciuipment  of  their  cars. 


R.lPin  TELEGR.IPHY  ABR0.4D.—.\  cable  dispatch  from  Ber- 
lin of  May  9  says :  The  government  experiments  between  Berlin  and 
Ktinigsberg  with  the  Pollak  &  Virag  system  of  quick  telegraphy  show 
favorable  results.  A  speed  of  40.000  words  an  hour  has  been 
reached.  The  government  will  now  adopt  the  system  for  practical 
purposes  between  Berlin  and  Frankfort-on-the-Main. 

DISCH.-IRGE  OF  TELEGR.-IPH  OPERATORS.— M  St.  Louis 
on  May  8  Commercial  Telegraphers'  Union  of  America  filed  a  peti- 
tion in  the  United  States  District  Court  asking  Judge  Adams  to  issue 
an  injunction  to  restrain  the  Western  Union  Telegraph  Company 
from  discharging  men  belonging  to  the  union.  The  petitioners  also 
ask  that  the  company  be  restricted  from  blacklisting  members  of 
the  union  and  from  interfering  with  them  in  any  manner. 

MONT  BLANC  RAILWAY.— \i  is  stated  that  plans  have  been 
drawn  up  for  an  electric  railway  from  Le  Fayet,  about  twelve  miles 
from  Chamounix,  to  the  summit  of  Mont  Blanc.  The  first  section 
to  be  connected  is  to  include  in  its  stations  the  Motivon,  the  Col  de 
Voza,  Mount  Lachat,  Les  Rognes  and  Tete  Rousse,  the  provisional 
terminus  being  I'Aiguilie  du  Gouter,  at  12,500  ft.  above  the  mean 
level  of  the  sea.  Later  the  line  is  to  be  prolonged  to  the  summit, 
15.780  ft.  above  the  sea  level.  The  Municipal  Council  of  St.  Gervais 
has  approved  the  scheme  and  granted  the  concession. 


NEW  ENGLAND  LIGHTING.— Negofmions  are  said  to  be 
under  w-ay  for  a  consolidation  of  a  number  of  the  electric  light  and 
gas  companies  in  New  England  cities.  The  deal  is  being  financed 
by  a  syndicate  of  New  York  and  Boston  capitalists,  and  it  is  reported 
that  options  on  the  majority  of  the  plants  which  will  be  included  in 
the  combination  have  already  been  secured.  The  taking  over  of 
the  individual  companies  has  been  carried  out  by  giving  the  stock- 
holders shares  in  the  combine  equal  to  the  value  of  the  stock  held 
in  the  individual  companies.  The  promoters  say  that  the  consoli- 
dated companies  will  curtail  the  working  expenses  and  enable  the 
combination  to  decrease  the  cost  to  customers. 


very  limited,  a.s  at  the  present  price  even  the  richest  of  your  .Xincri- 
can  niillinnaircs  could  hardly  hope  to  have  his  house  heated  with 
the  aid  of  iIuh  new  discovery.  Some  use  of  radium  has  already  been 
niiule  in  the  practice  of  medicine,  and  Dr.  Daulas,  of  ihe  Hospital 
St.  I.ouis,  has  used  it  in  skin  diseases  and  found  it  efficacious  in  the 
treatmeiK  of  cases  of  lupus.  The  substance  has  the  remarkable 
properly  of  continuously  einitliiiK  heat  without  combustion.  Half  a 
p(nind  of  radium  salt  will  evolve  in  one  hour  heat  ecpial  to  that 
produced  by  the  burninK  of  one-third  of  a  cubic  fiM)t  of  hydrogen 
gas,  and  this  evolution  of  heat  continues  for  indefinile  periods,  leav- 
ing the  salt  at  the  end  of  months  of  activity  just  as  potent  as  at  the 
beginning.  We  have  in  radium  a  substance  having  the  ]>ower  to 
gather  up  and  convert  into  heat  some  form  of  ambient  energy  with 
which  we  are  not  yet  conversant, 

ELECTRICIANS  TOR  THE  AR.il  Y.— The  last  Congress  pro- 
vided for  100  electrician  sergeants  at  $408  per  annum,  and  25  master 
electricians  at  $75  a  month  and  allowances.  The  War  Department 
has  issued  a  general  order  in  regard  to  these  appointments.  Enlisted 
men  desiring  appointment  as  master  electricians  are  to  apply  to  the 
commandant  of  the  school  of  submarine  defense  at  Fort  Totten, 
N.  Y.,  through  military  channels.  An  applicant  will  not  be  recom- 
mended unless  he  has  had  a  thorough  course  of  study  in  electricity, 
mathematics,  physics,  etc,  and  three  years  of  practical  training  in 
the  use  and  care  of  steam  and  oil  engines,  of  machines  and  machinists' 
tools  and  electrical  appliances  and  apparatus.  .Applicants  from  civil 
life  for  appointment  as  master  electricians  will  apply  direct  to  the 
commandant  of  the  school,  and  are  required  to  give  certificates  from 
responsible  persons  of  their  qualifications,  which  must  be  of  the 
same  character  as  is  required  from  the  enlisted  men.  A  practical 
examination  of  applicants  who  have  passed  a  satisfactory  theoretical 
examination  will  be  held  at  the  Fort  Totten  school  for  a  period  not 
to  exceed  two  months,  beginning  August  I  next. 


Letters  to  the  Editors. 


Parallel  Operation  of  Direct-Connected  Alternators. 


HE.4T  OF  RADIUM.— In  the  New  York  World  of  May  10,  M. 
Pierre  Curie,  speaking  of  radium,  says:  "The  heating  powers  of 
radium  are  very  great,  but  so  far  its  industrial  uses  appear  to  be 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — The  article  of  Mr.  T.  C.  Oscanyan  in  your  issue  of  April 
18  points  out  the  advantages  in  placing  dampening  devices  upon 
the  pole  pieces  of  the  fields  of  such  alternators  as  give  trouble  in 
parallel  running.  I  think  that  these  advantages  can  more  clearly 
be  seen  if  we  look  at  the  case  from  another  point  of  view. 

The  placing  of  damping  devices  upon  the  pole  pieces  of  an  alter- 
nator may  be  considered  not  a  change  in  the  alternator  itself,  but 
rather  an  addition  of  a  powerful  asynchronous  motor  to  each  unit, 
for  the  damping  device  is  nothing  else  than  the  rotor  winding  of  an 
asynchronous  motor.  The  stators  of  these  motors  are  the  armatures 
of  the  alternators,  and  when  the  fictitious  asynchronous  motor  runs 
at  synchronous  speed,  it  takes  no  wattless  current  from  the  mains 
as  in  the  case  of  an  ordinary  asynchronous  motor. 

As  soon,  however,  as  there  arises  any  difference  in  the  angular 
velocities  of  both  units,  a  current  will  flow  from  the  faster  running 
to  the  slower  running  unit,  and  the  fictitious  asynchronous  motor 
will  help  the  engine  to  bring  the  field  of  its  generator  up  to  syn- 
chronous speed.  We  can  also  consider  the  damping  device  as  a 
magnetic  clutch,  working  only  through  the  effect  of  a  flux  upon 
short-circuited  windings,  in  magnetically  coupling  both  ends.  But  it 
is  evident  that  such  a  clutch  is  the  equivalent  of  an  induction  motor. 

A  good  illustration  of  a  properly  devised  damping  device  as 
applied  to  direct-connected  alternators  is  found  in  experiments  made 
some  years  ago  in  the  electric  lighting  plant  at  St.  Ouen,  France. 
A  report  of  these  experiments  was  published  in  Bulletin  de  la  So- 
ciete  Internationale  des  Electriciens,  December,  1898,  page  498,  a 
short  abstract  of  which  was  reprinted  in  the  Elektrotechnische  Zeit- 
schrift,  1900,  page  45.  In  this  plant  two  alternating-current  gen- 
erators of  250  kw  each,  with  damping  devices  upon  their  pole  pieces, 
were  direct-connected  to  cross-compound  engines,  running  at  67 
r.p.m.  When  the  units  were  connected  in  parallel  and  giving  current 
to  the  mains,  the  field  circuit  of  one  unit  was  opened  and  the  steam 
shut  off  the  engine  of  the  other  unit.    This  extraordinary  proceeding 
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had  no  effect  011  the  nioliou  of  eitli(.r  unit,  Ijolh  continuiiig  to  run. 

To  understand  the  function  of  both  units  it  is  merely  necessary 
to  point  to  the  fact  that  the  damping  devices  are  equivalent  to  the 
rotor  windings  of  an  asynchronous  motor,  and  it  is  well  known 
that  an  asynchronous  motor  worked  above  synchronous  speed  throws 
electrical  energy  back  into  the  mains  and  requires  mechanical  energy 
for  driving,  thus  becoming  an  asynchronous  generator.  This  was 
furnished  by  the  steam  engine  to  the  alternator,  the  field  of  which 
was  not  excited.  The  other  alternator  was  running  as  a  synchron- 
ous motor  with  an  angular  velocity  a  little  less  than  the  other  or 
asynchronous  generator,  and  in  turn  drove  its  engine  from  which 
steam  had  been  shut  off. 

If  properly  devised  damping  devices  will  produce  such  results, 
they  will  also  keep  the  alternators  in  step.  Of  course,  this  work 
decreases  their  efficiency,  as  any  difference  in  the  angular  velocities 
generates  a  current  in  the  damping  devices,  which  is  a  loss  to  the 
generator.  But  if  alternators  running  in  parallel  do  not  have 
damping  devices,  their  engines  must  have  heavy  fly-wheels  to  obtain 
a  minimum  difference  of  angular  velocities.  And  a  heavy  fly-wheel 
gives  a  greater  loss  of  energy  by  friction  than  a  lighter  one,  so  that 
probably  in  both  cases  the  losses  of  energy  will  be  equivalent.  As 
to  the  commercial  features,  it  is  only  necessary  to  point  out  that  a 
damping  device  may  involve  not  only  expense  for  its  production,  but 
also  royalties  on  patents,  while  on  the  other  hand  a  heavy  fly-wheel 
requires  a  larger  shaft  and  bearing  than  a  lighter  one. 

Mr.  Oscanyan  refers  only  to  Corliss  engines  connected  to  alter- 
nators, but  I  do  not  think  it  necessary  to  confine  the  application  to 
this  type  of  engine,  as  other  prime-movers  give  similar  trouble  when 
direct-connected  to  alternators  if  they  have  not  sufficient  weight  of 
fly-wheel  or  damping  devices  on  the  pole  pieces  of  the  alternators. 

PiTTSFiELD,  Mass.  Frdr.  W.  Knopfe. 


The  Vancouver  Power  Plant. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :■— Fearing  that  your  editorial  under  the  title,  "The  Van- 
couver Power  Plant."  in  your  issue  of  April  18,  might  be  misin- 
terpreted,  I   Ijcg  to  make  the   following  explanation  of  the  peculiar 
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MAP  SHOWING  ROUTE  OF  VANCOUVER  TUNNEL. 

conditions  existing  which  made  it  advisable  to  adopt  the  extraor- 
dinary methods  in  the  hydraulic  development. 

Trout  Lake  as  a  source  of  power  is  in  itself  of  no  value  whatever, 
as  the  watershed  is  very  limited  and  the  outlet  is  practically  dry, 
except  during  the  rainy  season.  The  original  scheme  was  to  develop 
the  Coquitlam  by  fluming  along  the  steep  hillside  a  distance  of  about 
seven  miles,  and  placing  the  power  house  at  a  point  on  Burrard  Inlet, 


approximately  as  shcnvn  by  the  dotted  line  on  the  accompanying 
map.  The  soil  along  the  proposed  flume  route  is  of  a  peculiar  nature 
and  exceptionally  subject  to  landslides,  which  would  make  expensive 
construction,  and  the  flume  would  also  be  subject  to  serious  inter- 
ruptions which  would  cripple  the  service  for  long  periods,  no  matter 
what  precautions  were  taken.  This  scheme  was  discarded  on  account 
of  there  being  no  storage  at  the  end  of  the  flume,  the  heavy  cost 
of  depreciation  and  maintenance  and  the  unreliability  of  service. 

It  was  then  suggested  that  a  tunnel  connecting  Coquitlam  Lake 
with  a  point  on  the  north  arm,  as  shown  by  the  dotted  lines  on 
accompanying  map,  be  installed.  The  main  objections  to  this  scheme 
were  that  there  was  no  feasible  means  of  procuring  storage  to  act 
as  a  balancing  reservoir,  and  also  that  the  tunnel  would  of  necessity 
be  large  enough  to  carry  the  highest  peak  load.  The  writer,  after 
looking  over  the  ground,  suggested  that  the  tunnel  connect  Coquit- 
lam and  Trout  Lakes.  By  this  method  Trout  Lake  acts  as  a  balanc- 
ing reservoir  and  the  tunnel  required  is  only  large  enough  for  the 
average,  instead  of  the  peak  load.  When  the  depreciation  and 
maintenance  on  the  proposed  flume  in  the  original  scheme  was  taken 
into  consideration,  it  is  readily  seen  that  this  amount  would  pay  the 
total  cost  of  the  tunnel  in  approximately  fifteen  years.  The  depre- 
ciation and  maintenance  on  the  hydraulic  system  being  installed  a; 
present  will  be  exceedingly  low,  and  this  fact  in  connection  with 
the  reliability  of  service  to  be  obtained,  and  the  freedom  from  high 
water  and  freshets,  will  make  an  ideal  installation. 

Seattle,  Wash.  K.  G.  Dun.v. 


Fuel  Consumptton  in  Central  Stations. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :— Noting  in  your  issue  of  the  i8th  inst.  a  letter  relating  to 
the  above  subject,  in  which  it  is  claimed,  "The  pounds  of  water 
evaporated  per  kilowatt-hour,  including  only  the  energy  transfor- 
mations in  pipe  line,  engines,  generators  and  cables,  gives  no  indi- 
cation, unless  the  pounds  of  water  evaporated  per  pound  of  coal  is 
stated,  of  the  boiler  room  operation  where  the  largest  losses  always 
occur" ;  and  the  opinion  further  expressed  that  the  economy  of 
power  station  operation  if  expressed  in  pounds  of  water  used  per 
kilowatt-hour  is  of  doubtful  value,  and  that  the  "real  need  is  of  a 
simple  expression  for  the  economy  of  the  station  as  a  whole,"  I 
beg  to  differ  from  the  writer  of  said  letter  for  the  following  reasons: 

First.  The  largest  losses  do  not  always  occur  in  the  boiler  room, 
as  the  varying  efficiencies  of  boilers  under  the  usual  range  of  con- 
ditions do  not  differ  as  widely  as  the  varying  efficiencies  of  engines, 
due  to  difference  in  character  of  loads,  types  of  engines,  etc.  Boilers 
usually  give  their  best  efficiency  when  operating  at  or  above  their 
rated  capacity,  with  an  average  efiiciency  when  operating  at  one- 
quarter  or  one-half  loads,  ranging  generally  from  60  to  75  per  cent. 
of  their  maximum  efficiency ;  while  engines  operating  on  widely 
varying  loads  (as  frequently  required,  particularly  for  railway 
service)  show  efficiencies  varying  much  more  than  the  boiler  effi- 
ciencies mentioned. 

Second.  While  primarily  a  simple  expression  for  the  economy  of 
the  station  as  a  whole  is  desirable,  yet  when  it  shows  results  not 
up  to  usual  standards,  there  can  be  no  intelligent  analysis  of  the 
conditions  made  or  remedy  prescribed,  without  sufficient  data  for 
separating  the  operation  of  the  boiler  room  from  that  of  the  engine 
room,  the  relative  efficiencies  of  the  two  not  being  fi.xed  since  each 
can  be  varied  without  affecting  the  other. 

As  illustrating  the  above,  a  railway  power  plant  furnishing  cur- 
rent (without  storage  battery  auxiliaries)  for  operating  the  average 
electric  railway  of  20  to  40  miles  in  length,  giving  hourly  service, 
will  be  required  to  take  care  of  loads  varying  from  friction  load  to 
25  or  50  per  cent,  loads  beyond  the  rated  capacity  of  the  machinery 
(if  the  units  are  suited  in  size  to  their  average  duty,  as  is  usually 
aimed  at  where  best  economy  is  desired).  Notwithstanding,  how- 
ever, even  these  great  variations  in  load,  the  boiler  efficiency  of  the 
plant  varies  but  slightly  from  what  it  would  be  with  a  steady  load 
equal  to  the  average  of  the  fluctuating  one ;  the  average  engine  effi- 
ciency, however,  is  very  much  lower  with  the  fluctuating  load  than 
it  w'ould  be  with  the  steady  one.  If,  however,  under  either  of  these 
conditions  more  boiler  capacity  is  used  than  can  be  worked  on  the 
average  up  to  its  rated  capacity,  the  boiler  room  efficiency  will  be 
reduced  without  changing  in  any  way  the  engine  room  efficiency. 

Per  contra,  if  storage  battery  auxiliaries  are  used,  the  load  on 
the  power  house  kept  constant,  and  the  units  are  of  the  proper  size 
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to  Kprratr  \he  avriaKt*  l<>i»l  ri-i<n<iMiicall>',  tlu-n  the  riiK<iir  romii 
ffticicncy  will  lie  Krcatly  iniprovrU  ovrr  the  first  cotulitioii  iiirii- 
tioiird,  whilr  llie  Imilcr  ronni  ctViciriicy  (if  liDilrrt  are  worked  uii 
to  tlicir  ratcil  capacity),  rrinuiiis  practically  llic  saiiir,  but  less  boiler 
capacity  is,  in  the  last-mentioned  case,  re<|uired. 

There  beiiiK,  therefurc,  no  fixed  relation  between  boiler  rooni  anil 
cilKiiie  riHini  elhcieiicies,  the  pounds  of  water  evaporated  (prefer.d)ly 
expressed  from  and  at  -'i-'"),  must  be  known,  to  separate  the  records 
of  operation  of  the  boiler  and  ent{inc  rooms  and  analy/.e  properly  the 
station  performance  as  a  whole. 


My  suKnestion  not  having  been  to  omit  the  pounds  of  coal  (or 
pounds  of  combustible)  from  the  station  records,  but  to  add  to  them 
ami  the  kilowatt  hour  oinput  "the  pountis  of  water  evaporate.d" 
(preferably  from  and  *at  ju"),  I  again  urge  the  securing  of  data  as 
to  the  evaporation,  that  any  K«'m'ral  power  station  results  not  found 
up  to  the  standard  of  best  practice,  may  be  intelligently  analyzed 
and  a  proper  remedy  prescribed  for  the  purpose  of  improving  the 
economy  of  operation  ami  liU.«is.-  tin-  ti<i  pr<ifits  resulting  therefrom. 


Detmoit,  Mk  II. 
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Dyna.mos,  Motors  and  Transi-ormers. 

Shill  mid  Con-  Tyfi'  of  Transformers.— Nikthasimkr  and  Iuiok- 
ALL.— Some  controversial  connmmications  on  the  subject  of  trans- 
former design.  Eborall  had  slated  that  it  is  impossible  to  build 
shell-type  transformers  of  loo  kw  with  a  maxinnun  voltage  drop 
(induction  load)  of  less  than  4  per  cent.,  without  getting  a  bad 
efficiency.  Nicthanimcr  points  out  that  this  is.  an  error,  as  nearly 
all  American  concerns  and  their  affiliated  European  companies 
design  all  their  large  transformers  as  shell-type  and  with  excellent 
results.  The  Union  Electric  Company,  of  Berlin,  has  built  a  great 
many  shell-type  transformers  from  75  kw  up  to  about  2,000  kw, 
with  regulations  of  I ^  to  3  per  cent,  (maximum  induction  drop, 
short-circuit  load)  and  has,  at  the  same  time,  obtained  efliciencics  of 
97.5  to  98.3  per  cent.;  the  iron  losses  are  usually  slightly  larger 
than  the  copper  losses  at  full  load.  By  using  a  good  system  of  ducts 
and  artificial  cooling,  the  disadvantage  of  excessive  heating  of  the 
shell-type  is  entirely  overcome.  Eborall  replies  that  his  views  are 
supported  by  theory  and  by  practice,  and  that  it  can  only  be  a 
question  of  time  before  the  shell-type  of  transformer  will  be  abol- 
ished for  everything  but  purely  lighting  work.  Its  only  advantage 
is  that  it  is  cheap,  while  its  disadvantages  are  that  it  is  unmcchan- 
ical,  difficult  to  insulate,  difficult  to  keep  cool,  and  difficult  to  design 
for  high  efficiency  over  a  wide  range  of  load  and  good  regulation 
at  the  same  time.  The  two  large  American  companies  still  adhere 
largely  to  the  shell  type.  "This  predcliction  of  the  American  for 
an  out-of-date  type  is  difficult  to  explain,  but  it  may  be  due  to  the 
fact  that  American  experience  with  transformers  used  on  highly 
inductive  loads  is  certainly  much  less  than  that  in  Continental 
Europe,  by  reason  of  the  much  larger  extent  to  which  rotaries  are 
used  over  there.  Whereas  the  Continental  engineer  makes  a  point 
of  using  three-phase  current  directly,  when  anyhow  possible,  the 
American  prefers  apparently  to  put  a  rotary  in  between,  which,  at 
any  rate,  has  one  advantage— it  gives  him  a  load  of  a  high  power 
factor.  Thus  the  need  of  transformers  which  shall  have  full  load 
drops  of  a  few  per  cent,  on  a  power  factor  as  low  as  0.5,  does  not 
arise,  and  thus  the  shell  type  is  in  this  respect  good  enough.  The 
American  engineer  simply  employs  three  of  his  standard  lighting 
transformers  suitably  connected."  In  recent  years  the  General  Elec- 
tric Company  have  got  out  a  complete  series  of  standard  core 
transformers  which  they  specially  recommend  for  power  work.— 
Lond.  Elec,  April  24. 

REFERENCE. 

End  Play  Device  for  Machines.—Stt  the  abstract  "London"  under 
Traction. 

Lights  and  Lighting. 

REFERENCE. 

Electric  Lighting  of  Railroad  Cari.—GoETZE.— Continuation  of 
his  serial  on  this  5ys\.tm.—Centralhlatt  f.  Accum.,  April  i,  15. 

Power. 

Independent  Crane  Conveyors.— E.  K.  Scott.— An  article  on  the 
use  of  independent  crane  conveyors  for  the  coal  supply  in  central 
stations.  In  small  stations  where  it  would  not  pay  to  lay  down 
an  elaborate  conveyor  plant,  he  thinks  there  is  a  future  for  the  small 
independent  crane  conveyor  which  runs  on  overhead  steel  girders  or 


i.iil>  ,iihI  i^  ,iini,itii|  |i>  ,111  operator  who  rides  with  it.  Consctiticntly 
it  may  be  taken  in  and  out,  round  curves  of  comparatively  small 
radius,  and  into  out-of-the-way  corners  which  cannot  be  served  by 
the  ordinary  continuous  conveyors,  because  the  latter  must  always 
work  in  a  straight  line.  The  independent  conveyor  consists  of  a 
small  locomotive  and  crane  combined,  the  motor  of  which  is  supplied 
with  current  from  the  girder  rails  on  which  it  runs,  or  else  from  a 
pair  of  trolley  wires  fixed  between  the  upper  and  lower  flanges  of 
the  rolled  steel  joist,  on  the  lower  flanges  of  which  it  is  supported. 
It  may  be  used  to  carry  other  things  besides  coal. — Lond.  Elec.  Rev., 
April  24. 

REFERENCE. 

S-u'iss  Plant. — Rung. — A  well-illustrated  description  of  the  hydro- 
electric power  installation  at  Bezman,  Switzerland,  supplying  current 
for  lighting  the  nuemerous  towns  in  the  neighborhood  and  also  for 
the  supply  of  power  for  electrically  driving  several  large  workshops, 
silk-spinning  mills,  and  a  few  small  electrical  railways. — The  Eng., 
May  I. 

Traction. 
Three-Wire  System  for  Traction. — An  illustrated  description  of 
the  Grenoble-Chapareillan  tramway,  which  is  43  km  long,  and  on 
which  the  three-wire  system  is  used  with  1,200  volts  between  the 
outers.  On  the  whole  length  of  line  overhead  copper  wires  of  9  mm 
diameter  distribute  current  to  the  cars;  the  wires  are  situated  70  cm 
from  each  other.  The  generating  station  is  situated  at  Lancey,  water 
power  being  utilized;  the  price  of  current  is  100  francs  (20  dollars) 
per  horse-power-year.  There  are  two  (3oo-volt,  417-amp.  dynamos  in 
regular  operation  in  series  connected  to  the  bus-bars,  as  shown  in 


Cenerltart  in  S*ri. 
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DIAGRAM   OF  GENERAL   CONNECTIONS. 

the  adjoining  diagram,  the  neutral  wire  being  taken  from  the  bus- 
bars connected  to  the  common  terminal  of  the  two  dynamos.  The 
machines  are  compound-wound  for  600  volts  from  no  load  to  full 
load ;  they  are  shunt-excited  and  their  field  circuits  include  an  auto- 
matic rheostat  actuated  by  an  automatic  regulator  on  the  Thury 
system.  The  neutral  bus-bar  feeds  directly  the  neutral  conductor  of 
the  tramway  line,  which  is  formed  by  the  bonded  track  rails.  'Qhe 
overhead  wires  are  fed  from  the  outside  bus-bars  of  the  station  by 
means  of  boosters ;  these  booster  sets  are  each   composed  of  two 
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scries  generators  run  Ijy  (jiie'  coinpound-wound  inotor,  as  shown 
on  the  diagram  im  tlie  right-hand  side.  The  motor,  E,  is  fed  from 
the  bus-bars  and  the  generators,  13,  are  series-excited  and  connected 
in  series  with  the  positive  and  negative  poles.  The  boosters  are 
protected  against  possible  short-circuit  by  overload  circuit-breakers. 
.\s  there  is  also  danger  of  the  whole  set  being  reversed  and  the 
liooster  generators  being  run  as  motors,  each  set  is  provided  with  an 
automatic  apparatus  which  simply  short-circuits  the  armature  of 
the  motor  in  case  the  shaft  revolves  in  the  reverse  direction.  In  the 
adjoining  diagram  A  are  the  compound-wound  generators,  B  auto- 
matic field  rheostats.  C  booster  sets,  D  series  boosters,  E  compound- 
wound  booster  motors,  F  overload  circuit-breakers,  G  section  in- 
sulators, .1/  railway  motors,  Ni  feeder  No.  i,  boosting  voltage  250 
volts,  A'-  feeder  No.  2  boosting  voltage  150  volts,  N3  feeder  No.  3, 
boosting  voltage  225  volts ;  o  is  a  neutral  feeder  to  the  rails. — Lond. 
Elcc,  April  24. 

Italian  Third-Rail  Road. — An  illustrated  description  of  the  Milan, 
Varese,  Porto  Ceresio  electric  railway  which  has  a  length  of  47 
miles.  It  was  installed  by  the  French  Thomson-Houston  Company, 
the  third-rail  system  being  used.  The  power  house  contains  three 
steam-driven  750-kw,  13.000-volt,  three-phase  generators.  There 
are  five  sub-stations  along  the  line,  on  the  average  about  10  miles 
apart ;  the  three  which  are  nearer  Milan  are  eiiuipped  with  two 
compound-wound,  soo-kw  synchronous  converters  each,  the  other 
two  having  one  250-kw  converter  each.  In  each  of  the  larger  sub- 
stations there  are  seven  air-blast  cooled  transformers  of  180  kw  each, 
one  being  held  in  reserve;  these  reduce  the  pressure  to  420  volts, 
from  which  the  converters  give  direct  current  at  650  volts.  The 
other  two  sub-stations  are  provided  each  with  a  buffer  battery  of 
}2Ti  cells,  of  320  amp-hours'  capacity  when  discharged  in  one  hour, 
and  with  a  Thury  motor  booster.  The  Thury  automatic  regulator 
is  used  to  maintain  the  output  of  the  converter  constant  at  all 
times,  the  battery  and  booster  being  connected  in  parallel  with  the 
converter.  A  battery  of  505  amp-hours'  capacity  is  also  installed  in 
the  sub-station  nearest  to  Milan. — Lond.  Elec.  Rev.,  April  24. 

London. — An  illustrated  description  of  the  Hampton  Court  line 
of  the  London  United  Tramways  Company.  Three-phase  current  at 
5,000  volts  is  used  for  transmission  to  a  sub-station  in  which  by 
means  of  transformers  and  synchronous  converters  the  alternating 
current  is  changed  to  direct  current  of  500  volts.  A  special  feature 
of  the  converters  is  the  end  play  device  shown  in  the  adjoining  figure; 


END-I>L.\V    DEVICE. 

its  object  is  to  oscillate  the  armature  so  as  to  cause  an  even  wearing 
of  the  bearings,  commutator  and  collector.  The  ball  race  is  kept 
pressed  forward  by  means  of  a  fairly  stifif  spiral  spring  and  the 
device  is  screwed  to  the  pillow-block  by  means  of  the  three  arms, 
so  that  the  ball  touches  the  end  of  the  shaft  when  the  shaft  is  about 
1/32  of  an  inch  from  the  end  of  its  thrust.  The  armature  is  thus 
balanced  laterally  against  a  spring  and  is  kept  in  a  state  of  more  or 
less  constant  axial  oscillation. — Lond.  Elcc,  April  24. 

Surface  Contact  5'j'f/fm.— Shawfield. — A  reprint  of  his  ofticial 
report  to  the  Wolverhampton  corporation  on  the  results  obtained 
during  one  year,  with  the  Lorain  surface  contact  system  on  a  trial 
line  in  that  city.  The  report  is  in  form  of  a  comparison  between 
this  and  the  trolley  system.  Concerning  safety  to  men  and  animals 
he  concludes  that  although  with  the  Lorain  system  there  is  probably 
a  somewhat  greater  liability  to  harmless  shocks,  there  is  distinctly 
less  risk  of  serious  injury  to  users  of  the  streets  than  with  the 
overhead  trolley  system.  On  the  score  of  reliability  he  thinks  there 
is  very  little  to  choose  between   the  Lorain   system  and  the  trollev 


.system.  The  consumption  of  electrical  energy  per  car  mile  is 
greater  with  the  Lorain  than  with  the  trolley  system;  the  total 
average  current  consumption  per  car  mile  with  the  Lorain  system 
under  normal  conditions  of  traffic,  is  about  1.4  units  per  car  mile, 
while  it  is  1.15  for  the  trolley  system;  in  other  words,  22  per  cent, 
more  energy  is  consumed,  which  represents  about  0.82  cent  extra 
cost  per  car  mile.  The  cost  of  maintenance  is  also  greater  with 
the  Lorain  system  than  with  the  trolley,  the  difference  being  esti- 
mated is  1.626  cent  per  car  mile.  Some  very  brief  notes  are  added 
on  other  surface  contact  systems,  namely  those  of  Dolter,  Kingsland, 
Johnson,  Lundell,  Schuckert  and  Diatto. — Lond.  Elec.  April  24. 

Seattle-Tacoma. — A  description  of  this  interurban  railway  which 
is  2(>  miles  long,  the  third  rail  being  used  in  general  and  the  trolley 
in  the  cities  and  where  the  road  runs  on  the  highway ;  the  cars  pass 
over  crossings  by  their  momentum.  Power  is  distributed  from  three 
sub-stations  to  which  it  is  transmitted  from  the  main  stations  at 
each  end  of  the  line  at  25,000  volts,  generated  at  2,200  volts  and  60 
cycles.  The  power  station  in  Seattle  is  also  used  for  lighting  pur- 
poses. Induction  motors  directly  connected  to  direct-current  gen- 
erators are  used  instead  of  rotary  converters  in  the  sub-stations  and 
are  in  units  of  300  kw  each.  The  transmission  wires  are  spaced  on 
a  40-in.  equilateral  triangle  and  could  be  operated  at  60,000  volts  if 
desired.  The  cars  are  run  in  trains  of  2  or  3  cars  each  ;  each  car  is 
equipped  with  4  motors  of  125  hp  each  and  is  fitted  with  multiple- 
unit  control.  The  company  also  has  an  electric  locomotive  fitted  with 
the  same  equipment,  but  with  lower  gear  ratio. — St.  R'y  Jour..  May  2. 

Electric  Traction  on  Swedish  State  Railways. — .'\  note  stating 
that  the  exploitation  of  the  many  large  waterfalls  in  Sweden  has 
of  late  years  gone  ahead  at  a  great  pace,  and  that  the  Board  of  State 
Railways  has  recently  presented  a  report  to  the  government  in  fa\or 
of  operating  the  railways  by  electricity.— Lond.  Eng'ing,  April  24. 

Wattmeters  on  European  Cars.— An  article  on  the  control  of 
motormen  by  means  of  wattmeters.  This  is  done  in  Magdeburg 
and  the  relative  efficiency  of  the  different  men  is  reduced  to  a  stand- 
ard basis  of  comparison,  viz.,  the  ton-kilometer.  Inefficient  men  are 
discharged  and  prizes  are  given  to  good  men.  The  saving  effected 
in  energy  after  deducting  the  cost  of  operation  and  repair  of  the 
wattmeters  and  prizes  to  the  motormen,  varies  between  $1,800  and 
$2,000  per  quarter  of  a  year.  The  Rheims  Tramway  Company  has 
also  adopted  a  somewhat  similar  [iractice. — St.  R'y  Jour.,  May  2. 

REFERENCES. 

Three-Phase  Traction.— The  first  part  of  a  well-illustrated  de- 
scription of  the  Valtellina  Railway  on  which,  as  repeatedly  noticed 
in  the  Digest,  three-phase  currents  are  transmitted  at  20,000  volts, 
the  voltage  being  reduced  to  3,000  in  transformers  placed  along  the 
line,  3,000-volt,  three-phase  induction  motors  being  used  on  the  cars. 
—Lond.  Elec,  April  24.  The  first  part  of  an  illustrated  description 
of  the  same  railway,  by  Cserhati,  is  in  the  Elek.  Zeit.,  April  27. 

Multiple-Unit  Systems  in  London.— The  first  part  of  an  illustrated 
article  on  the  electrically-equipped  trains  for  the  Metropolitan  Dis- 
trict Railway  in  London.  This  company  has  placed  an  order  for 
the  electric  equipment  of  two  seven-coach  trains  with  the  British 
Westinghouse  and  the  Thomson-Houston  companies  respectively. 
The  main  object  is  to  compare  the  Westinghouse  and  Thomson- 
Houston  systems  of  train-control,  and  it  will  also  afford  an  oppor- 
tunity for  teaching  the  drivers  how  the  multiple-unit  system,  which 
is  practically  new  in  England,  is  manipulated.  The  equipment  of  the 
trains  is  described  and  illustrated.— Lond.  Elec,  April  24. 

Conduit  Construction  in  Brussels. — A  description  of  the  original 
method  of  conduit  construction  planned  for  the  Brussels  tramways 
and  of  the  method  now  actually  used,  which  is  much  cheaper.— 5"(. 
R'y  Jour..  May  2. 

Roadbed.— SATTi.m.— The  first  part  of  an  article  on  roadbed  con- 
struction for  tramways. — Elek.  Anz..  .\pril  26. 

Friction  Betiveen  Wood  and  /ry»(.— Kleiv.— An  article  on  the 
friction  coefficient  between  wood  and  iron  and  its  influence  on 
braking. — Glueckailf.  April  25. 

Automobile  Exposition.— Two  articles  giving  some  notes  on  the 
recent  automobile  exhibition  in  Agricultural  Hall  in  London  and  on 
the  German  .Xutomobile  E.xhibition  in  Berlin.— Centralblatt  f.  Ac- 
cuin..  April   15. 
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Vt'lHlS,   >X'IK1NG   AND  CONDlilTS. 

I'lisi'-t.  .\m  article  uii  the  tU-\i-K>|iiiitnt  <>i  tin-  ruiiMrucdoi)  ul  >alrty 
lusrs  in  recent  ycuri.  Aluniininii  i^  reKardrd  liy  sonic  eiiKiiircr.t  i\y> 
a  very  gnoil  fuse  for  ctirrciit>i  from  alintit  .■<>  to  lou  uinp. ;  in  iiii- 
portant  iii>>tallations  aluniiinini  and  platinoid  have  been  used  very 
success  fully  for  such  current  for  several  years  pa.st.  and  pure  tin 
wire  from  3  to  20  amp.,  Init  the  opinion  is  expressed  that  tlie  former 
metal  couUl  be  used  e(iually  well  for  every  case  exceeding  3  amp 
Of  course  the  increased  expense  is  n  factor  lo  be  considered;  still 
greater  eflicicncy  and  less  risk  of  arcing  arc  worth  something.  It  is 
thought  that  copper  is  not  as  safe  a  metal  to  use  for  heavy  work  as 
aluminum:  and  on  no  account  should  it  be  adopted  for  light  work. 
Some  notes  arc  given  on  encloseil  (uses.  — l.imd.  I\'rficu\  .'Xpril  24. 

REFtlRKNCKS. 

Calculalion  of  Nchvorks.—An  article  on  a  simple  method  lor  cal- 
culating networks  of  conductors.  Most  of  the  methods,  now  in  use. 
renuirc  the  solution  of  as  many  linear  e(|uations  as  the  network  has 
branching  points  ;  this  takes  time  and  gives  one  no  good  idea  of  the 
system.  His  method  avoids  this  practical  disadvantage  and  is 
relatively  easy  to  use,  but  cannot  be  described  briefly.  The  article 
is  illustrated  by  a  long  series  of  diagrams  which  explain  the 
formulas.— Z:/<A'.  Zcil.,  .April  23. 

Elt-nit-titary  Treat  incut  of  Conditctiiii;  Networks. — Wilbkrforce. — 
.A  brief  note  in  which  the  author  shows  that  the  well-known  reciprocal 
relations  between  the  parts  of  a  conducting  network  can  be  readily 
established  without  :in  appeal  to  the  properties  of  determinants. — 
Phil.  Mag..  April. 

Electro-Physic?  :.:.d  Magnetism. 

l\adioaetk'ity  of  Uranium. — Rutherford  .\m)  Souuy, — A  paper  in 
which  they  discuss  the  radioactivity  of  uranium,  as  compared  with 
thorium.  The  case  of  uranium  presents  some  interesting  features 
and  is  in  some  respects  simpler  than  that  of  thorium.  They  make  an 
important  distinction  between  the  photographic  and  electric  effects. 
The  uranium  radiation  consists  of  two  types :  First,  the  easily  ab- 
sorbed rays,  second  the  penetrating  rays  which  arc  readily  deviable 
in  a  magnetic  field.  The  former  constitute  by  far  the  greater  part 
of  the  electric  effect,  the  latter  practically  all  the  photographic  effect. 
The  case  of  uranium  is  especially  interesting  on  account  of  two 
points:  First,  the  existence  of  non-separable  activity  consisting  en- 
tirely of  easily  absorbed  rays,  as  in  the  case  of  thorium;  second,  the 
non-existence  of  easily  absorbed  rays  in  the  radiation  of  "uranium  X." 
This  is  probably  an  example  of  a  general  law  that  w'hen  gotten  by 
itself  free  from  the  matter  which  produced  it,  on  the  one  hand,  and 
the  products  of  its  further  change  on  the  other,  each  type  gives 
rise  to  homogeneous  rays,  and  that  in  all  cases  the  easily-absorbed 
rays  are  produced  first  and  the  magnetically  deviable  and  penetrating 
rays  only  result  in  the  final  stages  of  tlio  di^'intcgration.  Uranium 
gives  more  definite  evidence  on  this  point  than  thorium. — Phil.  Mag.. 
April. 

reference. 

Iron  Poiuder. — Mauri.\n. — .•\n  article  illustrated  by  diagrams,  in 
which  he  gives  the  results  of  an  experimental  investigation  of  the 
magnetic  properties  of  iron  powders. — L'Eclairagc  Elcc.  March  28. 

Electro-Chemistry  and  Batteries. 

Treating  Nickclifcrous  Copper  Matte. — Von  Kuegelgen.— An  ar- 
ticle in  which  after  some  brief  remarks  on  the  process  of  Ulke 
(Transactions  Am.  Electrochem.  Soe.,  Vol.  I,  p.  95),  he  describes  a 
similar  process,  worked  out  by  Guenther  in  Borcher's  laboratory. 
The  process  is  similar  except  that  Ulke  uses  an  ammoniacal  nickel 
solution  with  insoluble  (lead.)  anodes,  while  Guenther  uses  an  acid 
solution  and  soluble  anodes-  He  thinks  that  the  la.st  traces  of  copper 
can  be  most  easily  removed  by  means  of  precipitation  by  hydrogen 
sulphide ;  for  the  separation  of  the  iron  from  nickel,  he  recommends 
separation  of  the  nickel  in  form  of  nickel  ammonium  sulphate, 
which  crystallizes  out  when  the  solution  is  cooled,  while  the  iron 
remains  in  solution.  If  the  iron  and  nickel  are  present  in  a  propor- 
tion of  I  to  15.  this  separation  is  nearly  quantitative ;  if  this  propor- 
tion is  I  to  2,  about  90  per  cent,  of  the  nickel  is  separated.  Con- 
cerning the  electrolytic  treatment  of  the  nickel  salt  for  the  production 
of  metallic  nickel,  he  first  tried  insoluble  (lead)  anodes  and  various 
electrolytes,  but  found  that  there  were  disadvantages,  one  being  the 
low  solubility  of  nickel  ammonium  sulphate,  the  other  the  relatively 


Inith  Noliage  re(|uired;  some  of  these  are  prcNented  by  using  soluble 
.inodrs.  .Moreover,  it  is  desirable  to  use  for  the  electrolyte  a  nickel 
salt  like  the  siilphute,  which  is  more  soluble  than  nickel  amiiKiiiium 
sulphate,  :in<l  has  a  smaller  tendency  to  crystallizing  (^iit  with  de- 
creasing temperature.  The  principle  of  his  pruccHs  is  to  utili/c  the 
anodic  energy  of  the  current  by  using  at  the  anode  as  electrolyte  a 
mixttirc  of  two  salts,  the  one  ciccirochemically  attacking  the  metallic 
anode,  while  the  other  decomposes  the  soluble  metallic  compound 
thus  formeil,  the  result  being  the  regeneration  of  the  solvent  and  the 
formation  of  an  insoluble  salt  useful  as  a  coloring  material.  This 
idea  led  to  the  necessity  of  a  diaphr.igm,  the  cathodic  part  of  the 
coil  containing  the  nickel  sulph.ite,  and  the  anodic  |jart  the  mixture 
above  mentioneil.  In  all  cases  he  obtained  good  nickel  at  a  moderate 
voltage  jiiul  satisfactory  ampere-hour  eflicicncy.  but  in  every  case 
the  anodic  by-product  was  for  some  reason  unsatisfactory,  and  he 
therefore  concluded  that  his  original  idea  was  not  practical,  and  had 
to  be  modified :  he  now  uses  in  the  anodic  part  of  the  cell  only  the 
salt  which  dissolves  the  anode,  but  tlie  precipitation  of  the  insoluble 
salt  is  made  outside  of  the  cell.  In  the  electrolysis  the  voltage  varied 
between  3.5  and  4  volts  at  a  current  density  of  400  to  300  amp.  per 
square  meter  and  at  a  temperature  of  60  to  65°  C.  The  ampere-hour 
eflicicncy  of  the  nickel  production  was  above  go  per  cent.,  when  no 
higher  current  density  than  400  amp.  per  square  meter  was  used. 
The  nickel  produced  was  good. — Zcit.  f.  PJcktrochemie,  March  19. 

Production  of  Metallic  J'otassium  from  Molten  Potassium  Hy- 
droxide.— Lorenz  anu  Ci.akk. — An  article  in  which  they  refer  to  the 
fact  that  the  production  of  metallic  potassium  from  its  molten  hy- 
droxide meets  with  difficulties,  while  the  electrolytic  production  of 
met.iliic  st)diuni  from  molten  sodium  hydroxide  is  very  simple. 
They  refer  to  the  theory  of  Lorenz  on  the  electrolysis  of  molten  salts 
which  had  been  found  to  be  correct  by  a  great  many  experiments. 
.'\ccording  to  it,  the  metals  deposited  at  the  cathode  have  a  tendency 
to  form  what  he  calls  metallic  mist  or  fog,  which  is  dependent  upon 
the  vaporization  of  the  metals  at  the  temperature  of  the  bath ;  it 
acts  like  a  depolarizer,  reducing  the  ampere-hour  efficiency.  From 
this  theory  the  tendency  for  the  deposited  metal  to  redissolve  and 
form  a  metallic  mist  is  much  greater  for  potassium  than  for  sodium; 
it  is,  therefore,  necessary  for  the  production  of  metallic  potassium 
from  its  molten  hydroxide  that  the  cathode  be  enclosed  by  a  porous 
diaphragm  which  serves  to  hold  the  potassium  mist'  together.  Ex- 
periiTients  have  fully  confirmed  this ;  as  cathode  he  used  an  iron 
wire  3  nun  thick  passed  through  the  top  of  a  magnesite  globe,  the 
bottom  of  which  is  open ;  this  globe  is  placed  in  the  molten  salt  and 
acts  as  a  porous  cup :  after  the  electrolysis  it  was  found  to  be  filled 
with  solid  potassium.  They  thus  electrolyzed  molten  barium  hy- 
droxide in  order  to  get  barium  ;  but  barium  oxide,  and  not  barium, 
was  found  in  the  globe :  the  authors  assume  that  the  deposited 
barium  reacts  at  once  with  the  barium  hydroxide.  Magnesite  was 
found  to  be  an  excellent  material  for  such  diaphragms,  but  it  is  not 
suitable  for  the  electrolysis  of  molten  chlorides. — Zeit.  f.  Elcktro- 
chcmic,  .\pril  2. 

Galvanic  Cells. — Mugdam. — Continuation  and  conclusion  of  his 
article.  The  galvanic  cell  combined  with  a  motor  is  theoretically  the 
most  perfect  machine  for  converting  chemical  into  mechanical  energy, 
but  this  is  not  true  in  practice,  and  in  spite  of  its  bad  efficiency,  the 
steaiu  engine  is  the  cheapest  method.  The  two  disadvantages  of 
galvanic  cells  are  that  the  limited  number  of  chemical  reactions 
which  can  be  utilized  in  them  are  all  expensive,  and  that  there  are 
also  losses,  although  they  are  smaller  than  in  engines.  He  discusses 
briefly  the  galvanic  cells  used  in  practice  and  makes  some  remarks 
on  the  use  of  aluminum  for  electrodes,  after  which  he  takes  up 
carbon  cells  ;  theoretical  remarks  are  made  on  these  among  others 
that  Nernst's  calculations  show  that  the  combination  of  carbon 
and  o.xygen  forming  carbonic  acid  gas,  gives  -as  the  e.m.f.  of  the 
ideal  carbon  cell  about  i  volt.  The  experiments  made  to  construct 
a  practical  carbon  consuming  cell  are  then  noticed ;  and  are  thought 
to  be  very  insignificant,  as  it  has  been  proved  that  the  energy  given 
out  was  really  due  to  the  oxidation  of  carbon.  He  then  refers  to 
some  roundabout  ways  of  solving  this  problem  and  mentions  as  an 
instance  the  Daniell  cell,  the  zinc  sulphate  of  which  may  be  regen- 
erated by  carbon,  and  the  copper  may  be  changed  to  copper  sulphate, 
so  that  the  cell  may  be  used  in  a  cyclic  process,  in  which  it  gives 
out  energy  consuming  only  carbon  and  oxygen  :  but  this  very  un- 
economical and  complicated  device  can  scarcely  be  considered  as 
a  carbon  cell.  In  summing  up  he  states  that  a  cell  in  which  the 
oxidation  of  carbon  renders  work,  is  quite  possible,  but  the  technical 
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lll^liculti^■^  arc  i.-iiciniiiju--,  the  co-l  ni  in>talling  and  niaimainiii);  Ijciii^ 
o^pecially  great.— C7/t'»;.  Zcit.,  April  1,  15. 

Carbon  Electrodes. — A  suiiiinary  of  notes  (in  tlic  nianiifacturc  oi 
carbon  electrodes.  Acheson's  method  is  illustrated  and  described; 
the  following  notes  on  the  method  used  in  the  German  plant  of 
Lessing  are  given.  The  special  feature  is  the  necessity  of  using  very 
large  machines,  and  pressures  of  340  kg  per  sq.  cin.  The  starling 
material  is  the  retort  carbon  of  gas  works  ;  pieces  reduced  to  hand  size 
and  are  heated  to  1,200°  C,  not  in  contact  with  air.  After  reduction 
to  an  extremely  fine  powder  it  is  mixed  with  absolutely  dry  tar, 
formed,  pressed  and  then  left  in  the  air  to  harden.  They  are  then 
heated  in  furnaces  to  1,300°,  which  is  the  most  difficult  operation,  and 
it  is  recoinmendcd  to  spend  about  two  weeks  for  this  heating  and 
cooling.  The  French  company,  Lc  Carbone,  uses  the  Girard  &  Street 
process  of  making  graphitized  electrodes ;  their  furnace  is  designed 
lor  continuous  operation  ;  the  carbon  blocks  pass  through  it  from 
the  top  to  the  bottom  and  are  heated  up  to  white  heat  by  several  arcs ; 
a  furnace  consumes  10,000  amp.  at  130  volts  ;  the  principle  of  the 
process  is  that  each  carbon  in  the  arc  zone  serves  as  electrode  for 
one  or  several  arcs. — Zcit.  f.  Elcktrochcmie.  March  26. 

Electrolytic  Dissolution  of  Platinum  by  Means  of  Alternating  Cur- 
rents.— RuER. — An  account  of  experiments  on  the  dissolving  of  plat- 
inum in  various  electrolytes  under  the  separate  or  combined  influence 
of  alternating  and  direct  currents.  In  one  arm  of  a  U-shaped  tube 
there  were  the  two  platinum  electrodes  of  the  sinusoidal  alternating 
current ;  the  other  arm  contained  the  cathode  of  the  direct-current 
circuit,  one  of  the  two  other  electrodes  in  the  other  arm  being  the 
anode  of  this  direct  current.  In  a  sulphuric  acid  solution  containing 
two  parts  of  acid  to  one  part  of  water,  he  found  that  platinum  is 
not  dissolved  by  the  alternating  current  alone,  as  long  as  there  is  no 
oxydizing  agent  in  the  solution ;  but  it  is  dissolved  by  the  combined 
action  of  alternating  and  direct  current;  also  by  the  alternating 
current  alone  when  an  oxydizing  agent  like  chromic  acid  or  even 
oxygen  is  used.  Most  of  the  other  electrolytes  which  he  tried 
behaved  in  the  same  way,  but  in  some,  like  hydrochloric  acid,  sodium 
chloride,  etc.,  in  which  one  ion  has  a  tendency  to  form  a  complex 
ion  with  platinum,  alternating  current  alone  dissolves  platinum  with- 
out oxydizing  agents ;  but  in  these  the  platinum  is  dissolved  under 
certain  conditions  by  direct  current  alone.  He  assumes  that  the 
attack  on  the  surface  by  alternating  current  is  due  to  a  formation 
of  a  very  thin  oxide  layer  when  the  platinum  is  anode,  and  to  the 
reduction  to  a  lower  soluble  oxide  when  the  platinum  is  cathode. 
Passive  iron  behaves  in  a  way  similar  to  platinum,  from  which  he 
concludes  by  analogy  that  the  hypothesis  that  the  passivity  of  iron  is 
due  to  an  oxide  layer,  is  not  impossible. — Zcit.  f.  Elcktrochcmie. 
March  19. 

Bipolar  Electrodes. — Brocket  and  Barillet. — An  article  on  the 
use  of  a  metallic  plate  placed  without  any  electrical  connections,  be- 
tween the  anode  and  cathode  in  an  electrolyte,  but  not  filling  out 
the  total  cross-section.  Copper  sulphate  was  used  as  electrolyte 
in  all  the  experiments ;  at  first  they  used  platinum  as  the  anode  and 
as  the  intermediate  plate ;  then  they  used  a  platinum  plate  coated 
with  copper  on  the  side  toward  the  cathode  for  the  intermediate 
plate ;  finally,  they  used  a  copper  anode.  The  observations  made 
in  these  different  cases  are  described  in  detail,  especially  those  under 
the  conditions  iti  which  the  intermediate  plate  acted  as  a  bipolar 
electrode,  or  a,s  an  inert  plate;  and  the  results  are  what  might  be 
expected  from  theory. — Zeit.  f.  Elektrochemie,  March  26. 

Dannell. — An  article  on  the  same  subject  describing  quite  a  number 
of  experiments,  and,  commenting  on  the  experiments  of  Brochet 
and  Barillet.  Among  those  of  his  experiments  in  which  he  used 
copper  plates  as  electrodes  and  copper  sulphate  as  electrolyte,  he 
made  a  porous  intermediate  diaphragm  7  cm  thick  of  i-cm  arc  lamp 
carbons,  running  horizontally. — Zeit.  f.  Elektrochemie,  March  26. 

Decomposition  Curves  of  Copper  Salt  Solutions. — Abel. — In  a 
recent  paper  Miss  Heiberg  gave  some  decomposition  curves  of 
various  copper  solutions,  which  showed  two  sharp  bends,  one  cor- 
responding to  the  cupric  ion  discharge,  the  second,  which  was  o.i 
volt  lower,  being  assumed  by  her  to  correspond  to  the  discharge  of 
cuprous  ions  to  metallic  copper.  The  present  author  suggests  that 
it  is  more  probable  that  this  second  bend  corresponds  to  the  partial 
discharge  of  cupric  ions  to  cuprous  ions. — Zeit.  f.  Elektrochemie. 
April  2. 

Cathodic  Deposition  of  Lead. — Elbs  and  Rixon. — In  the  electro- 
lysis of  lead  salts  the  lead  is  deposited  on  the  cathode  in  two  different 


form-,,  either  as  bright  thin  leaves  or  as  a  sponge  of  needles  with  a 
(lull  lustre.  The  authors  in  the  present  note  state  that  they  have 
found  that  an  electrolyte  which  deposits  lead  in  the  first  form  invar- 
iably begins  to  deposit  spongy  lead  at  the  moment  when  it  contains 
four  valent  lead  ions. — Zeit.  f.  Elektrochemie.  .April  2. 

REFERENCE. 

Acetylene. — Keppelek. — The  first  part  of  an  article  on  the  impuri- 
ties of  technical  acetylene  and  on  its  purification. — Zeit.  f.  Calcium- 

carbid  Fabr.,  .Kpril  (j. 

Units,  Measurements  and  Instruments. 

Stereoscope  for  Rontgen  Ray  Photographs. — -An  illustrated  article 
in  which  attention  is  called  to  the  fact  that  stereoscopic  Rontgen  ray 
photographs,  produced  by  using  two  focus  tubes,  or  by  using  a  single 
tube  in  two  successive  positions,  are  always  too  large  for  use  in  the 
ordinary  hand  stereoscope.  A  direct-vision  spectroscope  devised 
by  Walter  is  described  which  is  capable  of  viewing  photographs  of 
any  size,  consisting  of  a  combination  of  a  wide-angle  photographic 
camera  and  two  simple  eye  pieces;  for  these  latter  lenses  of  the  ordi- 
nary hand  stereoscope  may  be  used.  In  Walter's  spectroscope  there 
are  neither  reflectors  nor  prisms,  but  only  lenses.  The  construction 
is  described  and  illustrated  in  detail. — Elcc.  Rev.,  April  24. 

Units. — DoMPiERi. — An  article  in  which  he  suggests  a  change  of 
the  absolute  system  of  units.  He  purposes  to  divide  the  hour  (w'hich 
is  as  before  the  24th  part  of  a  day)  into  100  minutes,  each  of  100 
seconds,  and  in  the  same  way  a  circle  into  24  degrees,  each  of  100 
minutes,  each  of  100  seconds.  The  new  second  he  suggests  to  adopt 
as  the  unit  of  time  in  electrical  engineering.  Instead  of  the  centi- 
nieter-gramme-second  system,  he  proposes  to  adopt  the  two-dimen- 
sional centimeter-second  system,  the  mass  having  the  dimensions, 
r't'^.  He  urges  that  all  electrical  engineers  should  vote  on  the  adop- 
tion of  uniform  practical  units. — Zeit.  f.  Elck.,  March  8. 

REFERENCE. 

Cable  Testing.— D ALTON. — The  first  part  of  an  article,  illustrated  by 
diagrams,  giving  some  notes  on  cable  testing. — Lond.  Elec.  Eng., 
April  24. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Simon  and  Reich. — An  article  in  which 
they  first  sketch  the  three  epochs  of  the  development  of  wireless 
telegraphy,  the  first  characterized  by  the  connection  of  the  Righi 
oscillator  with  a  vertical  wire,  as  was  done  by  Marconi ;  the  second 
by  Braun's  transmitter  of  large  energy  capacity,  small  damping  and 
large  radiation ;  the  third  by  Marconi's  introduction  into  practice 
of  Rutherford's  magnetic  detector.  The  author  believes  that  much 
better  results,  both  in  respect  to  the  distance  of  transmission  and 
in  the  capability  of  tuning,  could  be  obtained  if  the  principle  of  reson- 
ance were  fully  utilized.  All  transmitters  which  are  now  used  in 
practice  are  unsuitable  for  producing  a  sharp  resonance  phenomenon, 
because  they  all  send  out  a  series  of  rapidly  damped  waves  inter- 
rupted by  relatively  very  long  intervals.     What  is  wanted  in  order 
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to  accomi)Iish  an  essential  progress  in  wireless  telegraphy,  is  the 
possibility  of  producing  undamped  waves,  i.  e.,  very  high-frequency, 
alternating  currents.  The  authors  have  not  yet  solved  this  problem. 
but  believe  they  are  approaching  its  solution;  they  make  use  of  the 
Duddell  phenomenon  of  the  singing  arc,  in  w'hich  a  direct  current 
is  supplied  to  an  arc  lamp,  which  is  in  parallel  with  an  inductance 
and  a  capacity ;  under  proper  conditions,  alternating  currents  are 
produced.  The  authors  use  instead  of  the  arc  lamp  a  vacuum  spark- 
gap,  especially  in  the  form  of  a  Hewitt  mercury  lamp;  this  is  shown 
in  the  adjoining  diagram,  in  which  A  is  a  direct-current  machine, 
B  the  mercury  vapor  lamp,  /,  an  inductance,  and  C  a  capacity;  the 
frequency  of  the  oscillations  produced  is  then  tw'o  times  the  square 
root  of  the  product  of  L  and  C.    The  authors  have  repeated  Hewitt's 
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k'\pi-riiiK-iit%  in  \\liii-|i  lie  iittri  hiKli-t('i)<<ii>ii,  altriiiiiliiiK-ciintni,  ni- 
^tcall  I'f  dirfct  ciirriMit ;  lliey  fouml  ilial  ihirinn  i>no  iiltfriiiituin  i>i 
llir  altrri)ati.>r  the  lamp  is  liKlitril  i|iiilf  a  luiinhrr  of  tiiiirs,  tlirrc 
liciiiK  icl:itiM-ly  Ioiik  intrrvals  iluriiiH  wliiili  llic  latii|i  is  luu  liKlitcil. 
Tlicy  liclicvf  lliat  the  use  o(  the  Hcwitl  lamp  has  crrlnin  advaiilaKes  ; 
by  |in>|ierly  adiiistiiiK  the  system  and  liy  inrri-asniR  the  voltUKe.  (he 
interval!!  in  which  the  lamp  is  not  liKhled,  can  lie  so  diininislu-d  lliat 
one  scries  of  waves  practically  follows  anoilu-r.  Ilinh  Icnsion,  direct 
current  is  preferable  to  alternatiiiK  current.— /Vi.vjt.  /t-it.,  April  i. 

U'irtli'ss  Telfgratliy-  kii;m  ami  Dkssak. — A  communication  re- 
ferring til  (|Uestions  of  priority  in  wireless  telcRraphy.  They  state 
that  "iioliody  prior  to  Marconi  had  utilized  the  antenna  at  the  same 
time  both  in  the  gcneraliiiK  and  the  receiviiiR  apparatus."  An  anony- 
mous writer  states  that  l.odnc  as  early  as  iSSij  used  the  vertical  wire, 
whether  called  "anicnna"  or  "aerial"'  docs  not  matter;  he  also  used 
horizontal  antenna.  The  instrumints  used  by  Marconi  at  the  begin- 
ning of  his  experiments  were  not  substantially  new  ;  "ihey  were,  as  all 
the  world  knows,  in  reality  the  inventions  of  Prof.  Riglii. '-  IjukI. 
Z:/cT..  .\pril  24. 

REFKKKNl  K. 

lilmk  Signals— Koiii.riy.HST. — An  illustrated  article  on  automatic 
electric  block  signals  on  the  industrial  railways  from  Hanisiojn  to 
Muttershausen  in  Lorraine —/f<-i7.  f.  Elck.,  April  2(1 

Miscellaneous, 
rkkf.rence. 
I'hysiological  liffecls  of  .llti-niatiiig  CiirrcH/.— Anukiessen.— An 
article,  illustrated  by  diagrams,  on  charging  phenomena,  using  alter- 
nating currents,  and  the  inHucnce  of  high  freiiuency  on  the  dangers 
from  shocks.  He  concludes  a  human  body  cannot  stand  a  stronger 
current  when  alternating,  whether  of  low  or  high  frequency,  than 
when  direct— /;/<•/.•.  .//i-..  .\pril  2,  5. 


Electric  Photography. 


The  subjoined  cablegram  from  London  of  May  12  may  refer  to 
something  very  old  or  very  new  :  John  H.  Heaton.  M.  P.,  who  has 
returned  from  Italy,  whither  he  accompanied  Signor  Marconi,  says 
he  saw  at  an  observatory  near  Rome  specimens  of  a  new  system  of 
electric  photography,  by  which  clear  pictures  can  be  obtained  of 
persons  and  scenes  twenty  miles  distant.  He  thinks  it  conceivable 
that  the  system  can  be  developed  so  as  to  enable  the  making  of  pho- 
tographs of  friends  in  distant  lands  while  conversing  with  them  by 
wireless  telegraphy. 


New  Books. 


Altern.\ting-Current  C.^lcul.vting  Device.  For  the  use  of  Elec- 
trical Engineers.  By  F.  G.  Baum.  Second  Edition.  Stanford 
University,  Cal. :  The  Author.  Price,  $1.00. 
Prof.  Baum  has  issued  a  new  edition  of  the  pamphlet  accompanying 
his  device  for  calculating  the  regulation  of  a  generator,  transformer, 
transmission  line  or  any  combination  of  these  for  any  load  and  any 
power  factor.  The  device  is  also  adapted  to  making  synchronous 
motor  calculations.  In  the  latest  form  of  the  device  some  improve- 
ments have  been  added  which  extend  its  range.  The  text-book  of 
instructions  has  been  extended  five  pages,  and  the  cuts  on  the  back 
of  the  calculating  device  have  been  much  improved  by  re-engraving. 
Prof.  Baum's  method  of  solving  alternating-current  problems  is 
extremely  convenient,  it  being  possible  to  solve  practical  problems, 
not  only  in  much  less  time  than  by  the  usual  mathematical  or  the 
ordinary  graphical  processes,  but  with  the  liability  of  error  very 
much  reduced.  Some  of  the  more  difficult  problems  usually  con- 
sidered beyond  the  capabilities  of  the  average  practical  man.  may.  by 
its  means,  be  solved  as  easily  as  the  more  simple  ones. 


Specielle  Elektrochemik.  Handbuch  der  Electrochemie.  By  Dr. 
H.  Danneel.  Halle :  Wilhelm  Knapp.  80  pages.  Price.  3  marks. 
Wilhelm  Knapp,  of  Halle.  Germany,  the  well  known  and  enter- 
prising publisher  on  the  subject  of  Electrochemistry,  begins  with 
this  volume  the  issue  of  a  large  and  comprehensive  handbook  of 
electrochemistry.  The  following  is  a  list  of  the  subjects  which  will 
be  included  :    Theoretical  Electrochemistry,  by  Prof.  Dr.  W.  Nernst, 


(iuKiiiKcn  ;  MruMirrineiilH,  by  Dr.  E.  lioHc,  Gniiingcn;  Special  I'llec- 
truclieiiiiHtry,  by  Dr.  M.  Danneel,  Aachen;  I'llemenls  and  Accuniu- 
latorii,  by  I'ruf.  Dr.  K.  lilbs.  (jicsseii ;  Elcctroaiialysis,  by  Prof.  Dr 
F.  W.  Kiister,  Klaiisthal ;  ICIcclromagnetic  Ore  Dressing,  by  I-'. 
LniiKKuth,  Mechernich ;  Technical  Inorg.'inic  Elect rochrniisiry,  by 
I'rof.  Dr.  W.  Ilorclu-rs,  Aachen;  Technical  Organic  Electrochcm 
istry,  by  Prof  Dr.  K  Ellis,  (iiessen;  Eleclropluling,  by  Dr.  H.  Slock 
meyer,  Nurnberg.  The  publication  of  the  series  i.s  estimated  to  lake 
about  two  years.  These  handbooks  are  intended  to  give  :is  wide  an 
informalion  as  possible  about  every  elect rochemical  reaclion,  known 
up  to  the  present  time,  its  origin,  its  theory  and  application.  The 
idea  is  certainly  a  very  good  one  and  will  be  welcomed  by  all,  who 
arc  interested  in  electrochemistry.  .\s  the  prospectus  says,  there  is 
no  need  to  justify  the  issue  of  such  a  handbook.  livery  one  who 
has  done  original  work  in  the  field  of  electrochemistry,  and  has  been 
forced  to  spend  m;my  we:iry  hours  in  hunting  up  the  widely-scattered 
literature,  will  agree  with  the  reviewer,  that  there  is  not  only  a  want 
in  the  ordinary  sense  of  the  term,  but  a  most  crying  nce<l  for  such  a 
book,  in  <irder  to  save  much  time  and  labor. 

The  prcsfiil  volume  is  the  first  section  of  the  part  dealing  with 
"Special  I^lectrochemislry,"  which  will  be  complete  in  about  14  of 
these  sections.  The  idea  is  t<i  give  in  this  part  a  compilation  of  the 
inorganic  chemical  reactions  known  up  to  now,  with  their  literature, 
comprising  dat;i  and  literature  on  comluctivity,  i»olarization  <  and 
changes  of  free  energy  in  reactions  (electromotive  forces  and  single 
potentials)  This  first  section  deals  among  others  with  hydrogen, 
water,  hydrochloric  acid,  sulphuric  and  persulphuric  acid,  etc.,  giving 
in  detail  their  production  and  electrolysis  in  its  historical  develop- 
ment. The  treatment  is  especially  commendable  for  the  large  and 
valuable  number  of  journals  and  patent  references  given. 

BOOKS   RECEIVED. 


Reflexions  slr  l.\  Puiss.wce  Motrice  du  Feu  et  Su"k  les  Ma- 
chines PROPKES  A  iievelopper  cette  Puissance.  By  Sadi  Carnot. 
Paris  :  A.  Hermann.     1 16  pages. 

Induktioxs.motorex.  Ein  Kompendium  fur  Studircnde  und  In- 
genieure.  By  B.  A.  Behrend.  Translated  by  Dr.  Paul  Berkitz,  with 
notes  by  Prof.  \V.  Kubler-Dresden.  Berlin :  M.  Krayn.  182  pages. 
107  illustrations  and  10  plates.     Price,  11.50  marks. 

.■\  Treatise  on  Electromagnetic  Pheno.mena.  The  Compass  and 
Its  Deviations  Aboard  Ship.  Vol.  II.  By  Commander  T.  A.  Lyons. 
L'.  S.  X.  New  York:  John  Wiley  &  Sons.  580  pages,  203  pages. 
Price.  $6.00. 

Die  BETRiEiiSMiTTEL  UEK  Elektrischen  Eisenbaum.  Von  E.  C. 
Zehme.  Quarto,  312  pages,  315  illustrations  and  66  lithographic 
plates.     Price.  27  marks. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  Annual  meeting.  May  19. 
Papers :  "'The  Experimental  Basis  for  the  Theory  of  the  Regulation 
of  Alternators,"  by  B.  A.  Behrend ;  "The  Heyland  Motor,"  by  C.  A. 
.■\dams,  Jr. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10   Federal   Street,   Pittsburg,   Pa 

American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs. 
N.  Y.,  September  2.  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson.  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary, 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto.  Ont.     Next  meeting,  Toronto,  Ont.,  1903. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month 
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Engine  Builders'  Association.  F.  P.  Ide,  Springfield,  III.,  Secre- 
tary. 

International  Association  of  Municipal  Electricians.  Secre- 
tary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic  City, 
N.  J.,  September,  1903.  / 

Interstate  Independent  Telephone  As.sociation  Secretary.  E.  M. 
Coleman,  Louisville,  Ky. 

National  Electric  Light  Association,  Secretary,  James  B.  Ca- 
hoon,  136  Liberty  Street,  New  York.  Ne.xt  meeting,  Chicago,  May 
26,  27  and  28,  1903. 

New  York  Electrical  Society.  Secretary  G.  H.  Guy,  104  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mer- 
cein,  8s  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 

New  Westinghouse  Electric  Train  Control  and 
Couplers. 


The  following  statement  has  been  issued  concerning  a  new  West- 
inghouse system  of  electric  train  control : 

Important  tests  have  been  made  of  a  new  system  of  apparatus  for 
the  operation  of  motors  upon  the  several  cars  in  a  train,  usually 
called  "multiple-unit  control,"  which  the  Westinghouse  interests 
have  just  brought  forward.  This  new  Westinghouse  apparatus  is 
of  the  electropneumiitic   type   niul   is   in   principle   like   that   supplied 


new  car  control  .-apparatus  O.N    THE  JOH.N    B.    M  DONALD. 

to  the  Brooklyn  Rapid  Transit  Company,  tor  its  elevated  trains. 
The  improvement  consists  in  arranging  within  one  compact  structure 
the  electropneumatic  devices  to  operate  simple  forms  of  electric 
switches,  which  include  a  safety  circuit-breaking  device  and  auto- 
matic means  for  preventing  the  application  of  too  great  an  electric 
force  to  the  motors,  which  saves  electric  current  and  insures  smooth 
operation  of  trains. 

The  simplification  which  has  thus  been  affected  in  the  most  im- 
portant feature  of  electric  train  operation  is  so  great  as  to  make 
the  contrast  in  appearance  between  this  new  form,  as  attached  to  i 
car,  and  any  other  kind  of  control  apparatus  so  striking  as  to 
command  the  immediate  attention  of  railway  people  who  have  here- 
tofore regarded  unit  control  apparatus  as  crude  and  excessively  com- 
plicated. 

The  new  control  apparatus  has  all  of  the  usual  safety  appliances, 
including  the  arrangement  whereby  the  current  is  automatically  cut 
off  and  the  brakes  applied,  in  the  event  of  an  accident  to  the  motor- 
hian,  and,  besides,  it  accomplishes  other  results  not  obtainable  by 
any  other  form  heretofore  tried,  and  its  weight,  being  from  one-half 
to  three-quarters  of  a  ton  per  car  less,  it  practically  takes  the  heavier 
kind  out  of  the  running,  because  the  cost  of  hauling  the  excess  weight 
of  the  earlier  forms  is  an  interest  charge  on  capital  much  greater 
than  the  first  cost  of  the  apparatus. 

.\n  automatic  car  coupling  has  also  been  perfected  by  which  the 
electric  connections  and  brake  pipes  are  united  by  the  same  oper- 
ation, and  it  is  contended  that  this  new  coupling  will  add  not  only 
to  the  safety  of  employees,  but  greatly  to  the  facility  and  convenience 


in  the  operation  of  electric  trains. 

The  Westinghouse  Company  has  placed  upon  the  experimental 
car  of  John  B.  McDonald  one  of  the  new  electropneumatic  unit 
control  systems  developed  by  the  Westinghouse  Air  Brake  Company. 
This  apparatus  instead  of  employing  a  drum  controller  operated  clec- 
tropneumatically,  as  in  the  former  type  of  electropneumatic  control, 
makes  use  of  a  series  of  switches  which  are  individually  operated  by 
electropneumatic  apparatus  of  the  same  character  as  employed  by 
the  Union  Switch  &  Signal  Company  in  operating  its  electropneu- 
matic signaling  system  and  which  have  been  subjected  to  years  of 
test  in  connection  with  signals  on  numerous  steam  railways  through- 
out the  country. 

The  electropneumatic  switches  arc  operated  progressively  by  the 
valves  being  so  arranged  as  to  admit  air  to  their  respective  oper- 
ating cylinders  at  the  right  time  and  rate  to  insure  graduated  accel- 
eration of  the  train  and  also  guard  against  sudden  rushes  of  current. 
The  organization  is  such  that  current  in  excess  of  a  predetermined 
amount  cannot  be  admitted  to  the  motors,  from  which  it  results 
not  only  that  the  motors  themselves  are  not  subjected  to  undut 
strains,  but  the  train  is  free  from  sudden  and  abnormal  movements 
in  acceleration.  The  valves  may  be  adjusted  so  that  any  required 
degree  of  acceleration  may  be  obtained.  The  details  of  the  apparatus 
have  all  been  thoroughly  worked  out  and  tested  in  connection  with 
the  apparatus  of  the  various  Westinghouse  companies  and  have 
survived  long  periods  of  practical  operation,  so  that  while  the  organ- 
ization of  the  apparatus  in  itself  is  new,  it  is  made  up  of  tried  and 
proved  apparatus,  thus  involving  no  features  of  uncertainty  as  to 
the  practical  operation  of  the  new  system.  The  Westinghouse  in- 
terests are  fortunate  in  being  thus  able  to  avail  themselves  of  the 
results  of  the  engineering  skill  and  experience  of  their  several  differ- 
ent industries  in  order  to  select  and  apply  the  best  feature^  for 
ctTecting  the  various  operations  required  in  the  new  system.  The 
accompanying  figure  gives  a  view  of  the  underside  of  the  car  equipped 
with  the  new  control  apparatus.  It  will  be  noticed  that  it  is  very 
compact,  occupying  but  a  relatively  small  amount  of  space,  and 
thus  not  in  any  way  interfering  with  the  braking  and  other  apparatus 
re(|uired  to  be  placed  on  the  car. 


A  lyong  Trolley  for  Canada. 


Mr.  Felix  S.  S.  Johnson,  United  States  commercial  agent  at  Stan- 
bridge,  Canada,  reports  as  follows:  A  project  for  an  extensive  elec- 
tric railw-ay  system  through  the  south  shore  counties  and  eastern 
townships  of  Quebec  is  now  in  tangible  form.  It  is  understood  that 
two  main  lines  will  be  commenced  this  season,  one  to  connect 
Montreal  with  St.  John's  by  way  of  Longueuil  and  Chambly  and  the 
other  between  Montreal  and  Valleyfield.  closely  following  the  river 
bank  and  taking  in  St.  Lambert,  Laprairie,  Chateauguay  and  Beau- 
harnois.  The  roads  are  to  be  built  with  heavy  tracks  and  in  the 
most  modern  way,  the  cars  being  50-odd  feet  in  length,  supplied  with 
air  brakes  and  motors  capable  of  running  at  a  speed  of  between  50 
and  60  miles  in  straight  stretches.  There  will  also  be  parlor  coaches 
for  private  parties. 

It  is  claimed  that  this  will  be  one  of  the  largest  electric  railway 
systems  in  Canada,  and  it  will  form  part  of  vast  plans  now  being 
mapped  out  for  an  electric  road  to  connect  New  York  with  Montreal. 
It  is  understood  that  connections  will  be  made  with  the  important 
trolley  roads  in  Eastern  New  York — the  Berkshires — and  nearly  a 
dozen  systems  in  Vermont,  .^niong  the  lines  that  are  expected  to 
serve  as  feeders  for  the  projected  main  line,  besides  the  Montreal  and 
Southern  Counties  Railroad,  are  the  Troy  Traction  Company,  the 
Bennington  Hoosick  Railroad,  the  Hudson  Valley  line,  the  Troy  and 
New  England  Company, ,  and  the  Berkshire  Street  Railway  Com- 
pany, with  about  fifteen  other  corporations  of  less  importance.  The 
scheme  is  reported  to  be  backed  by  capitalists  from  New  York,  Boston- 
and  Chicago.  The  proposed  main  line  from  New  York  to  the 
Canadian  border  would  pass  through  much  attractive  scenery,  the 
shore  of  Lake  Champlain.  which  it  will  follow,  being  particularly 
beautiful.  The  Montreal  and  Southern  Counties  Railway  route  will 
also  have  the  scenic  advantages  of  the  Richelieu  and  St.  Lawrence 
Rivers.  It  will  further  enable  the  tarmers  all  along  the  south  shore 
to  reach  the  markets  of  Montreal  with  their  products.  The  com- 
pany's intention  is  to  make  special  arrangements  for  the  carrying 
of  all  kinds  of  farm  products  between  midnight  and  6  A.  M..  thereby 
allowing  the  farmers  to  get  their  stuff  into  Montreal  in  good  condi- 
tion for  the  morning  market. 
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A  Twcntv-Ton  Swiicliini;    1-lcciric  Storauc  Haitcty 
Locomotive. 

Till"  ficclric  storage  battery  locoiiiutivc  tlc^crilicd  lirlnw  has  Ikhii 
ilcsijliHcl  with  special  rcferfiicc  lo  ilic  cconimiiial  liaiullitiK  >>f 
inairnal  in  mills  or  ntluT  tnaiitifacliiriiiK  cstalilisjiniriii'i.  It  fre- 
t|iunlly  happens  that  a  single  car  load  of  raw  material  has  to  he 
■  listnliuted  at  various  parts  of  'tlie  wi>rks,  and.  in  Mich  cases, 
nmch  cosily  rehandliiiK  can  he  saved  hy  shiflniK  the  entire  car 
from  point  to  point,  and  discliarging  each  portion  of  the  load 
e.xactly  where  it  is  retpiired.  A  similar  economy  can  he  effected 
hy  collccling  the  finished  product  at  the  dilTcrent  huil(lint{s,  and 
loadniK  each  consicmnent  directly  into  its  proper  car.  The  Incomu- 
tivc  in  question  is  used  for  shifting  cars  while  loading  or  imloading 
in  this  manner,  and  also  for  transferring  material  m  course  of 
construction,  from  one  shop  to  another. 

The  simple  and  rugged  construction  of  this  loconn>ii\c  reduces 
the  expense  for  maintenance  to  a  minimum,  prohahly  less  than  the 
cost  of  shoeing  the  horses  which  it  replaces.  The  operating  expenses 
consist  of  the  cost  of  power  required  to  charge  the  hatlcrics,  and 
till  pay  of  one  man.  ICven  if  charging  current  is  supplied  from  an 
independent  sleam-dri\en  generator,  it  is  cheaper  than  any  other 
method  of  handling  cars,  as  there  is  no  waste  of  energy  when  the 
machine  is  not  in  operation. 

A  locomotive  of  this  type  has  recently  heen  installed  at  the  works 
of  the  Massachusetts  Cotton  Mills  in  Lowell,  Mass.  Previously 
the  cars  were   shifte<l.   one  al   a  time,  hy  three   horses   h.trnessod   up 
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tandem  and  under  the  most  disadvantageous  circumstances  owing 
to  the  narrowness  of  passages,  situation  of  tracks,  etc.  The  loco- 
motive is  built  for  the  standard  4-ft  8^-in,  gauge,  and  fitted  with 
standard  couplings,  making  it  suitable  for  use  with  any  ordinary 
railroad  car.  and  on  any  standard  railroad  track.  The  length  over 
the  bumpers  is  21  ft.  4  in.,  and  the  height  from  the  rail  head  to 
the  top  of  the  cab  is  12  ft.  i  in.  The  wheelbase  is  7  ft.  6  in.,  and 
permits  the  operation  of  the  locomotive  over  a  comparatively  smaller 
furntable.  It  weighs  about  twenty  tons,  and  runs  at  a  speed  of 
from  two  to  four  miles  per  hour  on  level  track. 

As  will  be  seen  from  the  illustration,  the  locomotive  is  perfectly 
"double-ended."  the  cab  being  located  directly  in  the  center.  This 
makes  a  very  desirable  arrangement  for  switching  work,  which 
calls  for  operation  in  both  directions  with  equal  facility.  The 
batteries  are  contained  in  the  sloping  compartments  at  either  end. 
This  disposition  distributes  the  weight  evenly  on  the  four  wheels, 
and.  as  each  of  these  is  a  driver,  the  entire  weight  of  the  locomotive 
is  usefully  employed  in  traction.  The  wheels  and  axles  are  driven 
from  the  gear  cases  in  the  cab  by  means  of  Renold  silent  chains 
suitably  enclosed.  These  chains  are  the  only  portion  of  the  driving 
gear  situated  below  the  car  body,  the  motors  and  gear  cases  being 


UKJiinied   m   the  c.di  where  the\    arc  readily  accciKible,  and  aKva>s 
under  the  mnnedialc  notice  of  the  operator. 

The  battery  was  furnished  hy  ihc  Electric  Storage  Hattery  Com- 
pany, the  elements  being  mounted  in  tanks  of  extra  depth  tu  pre- 
vent the  electrolyte  from  splashing  over  the  top.  In  ntuunting  the 
battery  special  .'ilteniion  has  heen  paid  to  protectmg  it  against 
injury  due  to  the  shocks  lo  which  the  locomotive  is  exposed  in 
switching.  There  are  two  motors,  specially  wound,  for  the  service. 
Hy  coimecting  the  two  motors  in  scries  or  parallel,  and  by  varying 
the  arrangement  of  the  fields,  an  efficient  speed  control  is  obtained 
without  wasting  any  of  the  energy  of  the  battery  by  passing  it 
through  a  resistance. 

The  Controller  is  of  the  standard  vehicle  type,  and  has  two  levers 
which  control  every  desired  motion  (jf  the  locomotive.  The  re- 
versing lever  is  set  to  p<jint  in  the  direction  in  which  the  locomo- 
tive is  to  move,  and  the  second  lever  controls  the  speed.  These 
levers  are  mech;mically  interlocked,  as  in  the  case  of  a  trolley  car 
controller,  so  that  the  motors  can  only  he  reversed  when  the  speed 
lever  is  in  the  off  position.  The  locomotive  may  be  rini  with  the 
controller  in  any  notch,  there  being  no  transition  point  on  which  a 
careless  operator  might  leave  his  lever  and  burn  out  I  he  a]i|iaratus. 
.As  already  mentioned,  the  speed-reducing  gearing  is  located  in  the 
cab.  instead  of  being  beneath  the  car  body.  All  the  gears  are 
machine  cut,  and  run  in  a  bath  of  oil,  in  fully  enclosed  gear  cases 
of  the  C.  VV.  Hunt  Company's  standard  type.  The  same  company's 
regular  flexible  and  insulated  coupling  is  used  for  connecting  the 
nmicir  to  Ihc  gear  case.  There  is  a  separate  gear  case  for  each  of 
the  two  motors.  It  will  he  seen  that  the  driv- 
ing gear  consists  of  two  parts,  which  are  exact 
duplicates  of  each  other.  In  an  emergency, 
one  motor  could  be  cut  out  entirely,  and  the 
locomotive  operated  by  the  remaining  motor. 
but  with  a  reduction  of  hauling  capacity. 

The  speed  reduction  of  the  gear  case  is  so 
proportioned  to  the  safe  discharge  rate  of  the 
batteries,  the  safe  capacity  of  the  motor  and 
the  weight  of  the  locomotive,  that  neither  the 
batteries  nor  the  motors  can  be  dangerously 
overloaded.  The  driving  axles  are  made  to 
standard  dimensions,  and  run  in  "Hunt"  patent 
roller  bearings,  which  reduce  the  friction  at 
these  points  to  an  inappreciable  amount.  The 
wheels  are  shrunk  in  place,  and  have  chilled 
treads  and  flanges  of  M.  C.  B.  standard  size 
and  shape.  A  powerful' brake  is  conveniently 
located  in  the  cab.  .\n  alarm  gong  is  also 
jirovided. 

Experience  has  shown  that  in  light  switching 
service,  the  batteries  can  be  recharged  at  vari- 
ous times  during  the  day  while  the  locomotive 
-  wailing  between  hauls.  For  heavier  service. 
It  may  be  necessary  to  charge  during  the  noon 
hour  or  after  w'orking  hours  in  the  evening. 
The  battery  is  automatically  protected  during 
charging  by  well-known  safety  appliahces, 
which  open  the  circuit  if  the  current  fs  excessive,  and  also  when  it 
drops  so  low  as  to  indicate  that  the  battery  is  fully  charged.  The 
precise  arrangement  of  the  charging  station  depends  very  largely  on 
the  details  of  the  electric  plant  available,  and  the  builders  of  the  loco- 
motive are  glad  to  advise  their  customers  as  to  the  methods  to  be 
employed  in  each  particular  case. 


Switchboard  Speed  Control  of  Water-Wheel  Governors. 


In  the  operation  of  multiple-unit  plants  it  is  often  a  great  con- 
venience, and  sometimes  almost  a  necessity  for  the  switchboard 
attendant  to  be  able  to  exercise  control  over  the  speed  of  any  one 
unit.  This  applies  equally  to  plants  operated  by  water  power  and 
by  steam.  We  illustrate  a  device  for  this  purpose  by  means  of 
which  attachment  when  applied,  for  example,  to  a  w;ater  wheel, 
the  speed  at  which  the  governor  holds  the  wheel  can  be  gradually 
raised  or  lowered,  or  the  wheel  can  be  completely  shut  down  if 
desired.  The  former  is  convenient  when  getting  two  or  more  gen- 
erators into  step  or  for  varying  the  relative  load  carried  by  two 
generators  when  running  in  multiple,  while  the  latter  is  useful  in  the 
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event   of  accident   or   other   emergency   necessitating  a   quick   shut- 
down. 

The  apparatus  consists  of  a  small  reversible  motor  connected 
by  double-reduction  worm  gearing  to  the  bracket  carrying  the 
controlling  lever  of  the  governor.  This  bracket  is  given  an  endwise 
movement  by  the  motor,  which,  by  shifting  the  position  of  the  con- 
trolling lever,  varies  the  speed  at  which  the  governor  holds  the 
wheel.  The  illustration  gives  a  view  of  the  governor  to  which  the 
motor  is  attached.  The  switch  on  the  switchboard  to  the  control 
motor  has  two  buttons  for  raising  and  lowering  the  speed,  and  a 
small  thumb  switch  for  completely  disconnecting  the  apparatus 
when  not  in  use.  The  latter  has  three  contacts,  one  of  which  i< 
used  for  quickly  shutting  down  the  unit  without  the  attendant  being 
obliged  to  keep  the  push  button  depressed  while  this  is  taking  place. 
The  motor  is  furnished  uitii  automatic  cut-outs,  which  prevent  its 
overrunning  after  the  limit  of  movement  of  the  lever  is  reached. 

In   some   instances   the 
controlling    switch    is 
placed  in  a  remote  plant 
instead    of    in    the    plant 
where  the   governor   i  s 
working,  when  two  such 
plants     run    in    multiple 
and  it  is  desired  to  syn- 
chronize    o  r    otherwise 
control  the  speed  from  a 
single   station.      A   detailed   description   and    the    method    of   opera- 
iton   of  this  governor   was   published  in  the  issue  of  May  17th,  1902, 
and  since  that  time  a  number  of  improvements  have  been   made. 

The  governors  are  made  in  several  sizes  to  suit  different  sizes  of 
wheels.  Where  sufficient  head  of  water  is  available,  this  pressure 
can  be  employed  to  operate  the  governor,  but  where  this  is  not  the 
case  an  oil-pumping  system  distinct  from  the  governor  is  employed. 
The  pump  used  for  this  purpose  is  of  special  construction  adapted 
for  governor  purposes.  The  pump  is  fitted  with  two  reciprocating 
plungers  operated  by  a  crank  which  works  in  an  enclosed  oil-tight 
chamber.  The  pump  is  driven  by  a  pulley  from  the  water  wheel 
shaft  and  can  be  located  in  any  position  irrespective  of  the  position 


Piilsbury  Alternating  Current  Ceiling  Fan. 
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SHUT   ▲   Dl)\V\ 
FIG.    I. — CO.XTROL  OF  VV.\TER  WHEKI,  GOVERNOR 


FIG.   2. — GENEK.XL   VIEW    OF    WATER    WIIKEI.   C()\E1(  \()k. 

of   the   governor.      A    receiver    is    provided    to   hold    the   oil    under 
pressure  for  serving  the  governor. 

Among  the  plants  which  are  now  being  equipped  with  these 
governors  and  electrical  controlling  attachments  are  the  Rochester 
Gas  &  Electric  Company.  Rochester,  N.  Y.,  on  their  6,ooo-hp  instal- 
lation :  the  Union  Carbide  Company's  plant  at  Sault  Ste  Marie. 
Mich. :  the  St.  Joseph  River  &  Elkhart  Power  Company's  plant  at 
Mishawaka,  Ind. :  the  \'ork  Haven  Power  Company,  on  the  Sus- 
quehanna River,  and  many  others.  These  governors  are  manu- 
factured by  the  Sturgess  Governor  Engineering  Company.  Troy. 
N.  v..  which  has  made  a  specialty  of  this  business. 


\Vc  illustrate  herewith  an  alternating-current  ceiling  fan  embody- 
ing a  number  of  new  features.  Fig.  I  is  a  general  view  of  a  two- 
blade  fan  showing  its  external  appearance,  and  Fig.  2  shows  the 
construction  in  detail. 

The  revolving  armature,  E,  is  on  the  outside,  which  makes  a  very 
simple  construction.  The  blades  are  attached  directly  in  the  sockets, 
AT.  The  weight  of  the  armature  is  supported  on  a  ball  bearing  con- 
sisting of  the  two  hardened  steel  washers,  F  and  G,  and  the  hardened 
steel  balls,  //.     These  balls  are  held  in  a  cage  so  that  they  cannot 


FIG.    I. — DIAGR.^MM.-MU;    VIEW   OF   FAN. 

be  misplaced  or  lost  if  the  ball  bearing  is  removed.  The  bell-shaped 
oil  cup,  D,  has  a  tube  in  the  center  extending  up  into  the  hollow 
shaft  above  the  oil  level  and  screwing  into  a  thread  inside  the  shaft. 
By  this  arrangement  the  oil  cup  can  be  unscrewed  and  removed  with- 
out spilling  the  oil.  All  details  are,  in  fact,  arranged  for  the  greatest 
convenience  in  installation  and  care. 

These  fans  are  claimed  to  be  as  efficient  as  direct-current  fan 
motors,  the  four-bladed  ones  moving  fully  as  much  air  as  direct- 
current  types  of  ceiling  fans.    The  power  factor  is  exceptionally  higli 
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FIG.    2. — ALTERNATING-CURRENT    CEILING    FAN. 

for  a  motor  of  this  class,  about  65  per  cent.  These  results  are 
secured  by  the  use  of  the  multiple-tooth  filed  pole,  of  graduated 
strength,  for  which,  in  conjunction  with  a  phase  or  starting  coil,  a 
patent  was  granted  to  Mr.  Piilsbury,  dated  January  30,  1900.  His 
work  on  single-phase  motors  was  highly  commended  last  year  by 
the  Franklin  Institute,  which  granted  a  medal  to  the  Wagner  Elec- 
trical Manufacturing  Company,  for  the  improvements  in  its  Pills- 
bury-Schwedtmaim  single-phase  power  motors,  which  it  has  been 
building  for  the  last  five  years. 

The  Ceiling  fan  described  is  manufactured  by  the  H.  E.  Lindsey 
Electrical  Supply  Company,  of  St.  Louis. 
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THE  WEl-.K  l.\  WALL  STKLl.l.  T„„c  .....luy  was  freely 
oltrrtil  liy  brokers  ami  n  fair-si/cil  business  was  done.  The  clusiiiK 
rates  were  414  per  cent,  for  ho  to  ijo  days.  4'^  per  cent,  for  four, 
hve  and  six  months,  and  5  per  cent,  lor  eJKlit  months.  In  the  stock 
market  there  was  a  striking  loss  in  volume  of  business  as  compared 
with  the  corresponding  week  in  the  two  preceding  years.  The 
market  opened  with  a  better  feeling  and  advancing  prices,  but  it 
soon  lapsed  into  dullness  and  inactivity,  no  interest  being  shown 
cither  by  the  speculative  eleiiunl  ..r  by  outsiders.  l-:iectrics  and 
tractions  shared  in  the  general  dullness  and  no  marked  f.aliire  was 
exhibited  in  cither  line.  In  the  outside  market,  iradmg  m  copper 
stocks  was  on  a  very  small  scale,  but  prices  geiurally  held  firm 
The  sales  of  Brooklyn  Rapid  Transit  aggregated  ^(j,i6o  shares  the 
closing  price  being  65;.^.  which  was  the  lowest  of  the  week,  and 
representing  a  net  loss  of  .' j  point.  Metropolitan  also  closed  at 
the  lowest  figure,  which  was  132.  being  a  net  loss  of  I'/j.  The  sales 
aggregated  .'1,750  shares.  General  Electric  lluctuated  within  narrow 
limits,  the  highest  quotation  being  194.  and  the  lowest  193'/^.  dosing 
at  193*4.  being  a  net  gain  of  ^  point.  The  transactions  were  limited. 
aggregating  3.720  shares.  Westinghouse  common  made  a  net  gain 
of  3  points,  closing  at  213.  after  reaching  220  at  one  time  during  the 
week.  Western  Union  made  a  net  gain  of  '.;  point,  closing  at 
85'/,.  There  was  little  activity  in  this  slock,  the  number  of  shares 
sold  being  1,630.  American  Telegraph  &  Cable  closed  at  81.  being 
a  net  loss  of  ^,  and  American  Telegraph  &  Telephone  15914,  a 
net  gain  of  5J4  points.  Following  are  the  closing  quotations  of 
Mav  12: 


American  Tel.  Jt  0«ble 

Amerloan  Tel.  &  Tel !5j 

American  Disf.  Tel.  31 

Brooklyn  Rapid  Transit  ...  ««J 
Commercial  I'alile.     . 

FHectnc  Boat     22 

FHectric  Boat  pfil .17 

Electric  Ix-ail  ReducOon..  .  I 

Electric  Vehicle  Hi 

Electric  Vehicle  pfd i.i 


Mayo.    May  12 


General  Electric.   .  . 
Hudson  River  Tel. . 
Metropolitan  St.  Ry.. 
N.  E.  Elec.  Veh.Tms. 

N.  Y.  i;  N.  J.  Tel 

N.  Y.  E  V.  T.  Co.,,  , 
Tel.  &  Tel.  Co.  Am  ... 
Western  Union  Tel. . . 
Westinghouse  com. . . 
Westinghouse  pfd 


May  5.    May  12 
...  1«2         lHO)i 


BOSTON. 


American  Tel.  &  Tel   . .  . 
Cumberland  Telephone 

Edison  EUc.  Ilium 

General  Electric      

Western  Tel.  A:  Te!.... 


May  8.    May  12 
.   .  138^       157 


1»2 


Western  Tel.  &  Tel.  pfd.. 
Mexican  Telephone  ..  . 
New  Ennland  Telephone 

Wesitinchouse 

Westinghouse  pfd 


May  .5     May  12 


May  5. 

American  Railways  49^ 

Elec.  Storage  Battery  .  . .  74* 
Elec.  Storage  Battery  pfd..  74* 
Elec.  Co.  of  America.   .  sy, 


PHILADELPHIA. 
May  12 


illl 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


Central  Puion  Tel. 
Chicago  Edison. . . . 
Chicago  City  Rv... 
Chicago  Tel.  Co  . . . 
National  Carbon 
* Asked. 


CHICAGO. 
May  12 


206W 


24H 


National  Carlwn  pfd. 
Northwest  Elev.  com. 

Union  Traction  

Union  Traction  pfd. ., 


May  5.  May  12 

■    '1%      m 


May  .5.  May  12 

..    S"  96 

'ki4  i 
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NEW  ENGLAND  TELEPHONE.-The  New  England  Telephone 
Company  has  issued  its  annual  report  for  the  year  ended  December 
31,  1902.  The  gross  revenue  was  $6,024,609.  an  increase  of  $847,197, 
while  the  net  earnings  were  $1,168,769,  an  increase  of  $131,286.  The 
expenditures  for  new  construction  during  the  year  amounted  to 
S1.89s.909.  of  which  $371,810  was  for  aerial  construction,  $649,115 
lor  underground  conduit  and  cables,  $387,771  for  toll  lines  and  $487,- 
211  for  equipment.  The  expenditure  for  plant  and  equipment  was 
as  tollows :  For  new  construction  and  proportion  purchase,  $1,895,- 
909:  for  repairs  and  maintenance,  $2,045,987:  total.  $3,941,896,  as 
against  an  expenditure  in  1901  of  $3,801,383.  The  exchange  stations 
December  31,  1902,  numbered  100.864.  an  increase  of  16,282;  private 
line  stations.  6,744,  an  increase  of  45.  The  number  of  regular  em- 
ployees of  all  classes  is  3,894.  of  whom  1.737  are  males  and  2,157  are 
temales.  It  is  estimated  that  the  expenditures  for  maintenance  and 
extensions  of  property  during  1903  will  be :  For  new  construction, 
Si.800.000;  for  maintenance.  $2,200,000;  total.  $4,000,000. 

WESTINGHOUSE  ELECTRIC  STOCK.-The  holders  of  record 
ot  the  stock  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany at  the  close  of  business  on  May  23,  1903,  are  offered  the  privi- 
lege of  subscribing  to  $4,500,000  of  new  "assenting"  stock  at  $80 
per  share  of  $50,  at  the  rate  of  one  share  of  such  new  Stock  for 
every  four   shares  of  existing  stock.     Subscriptions  must  be  made 


before  j  o'clock  V.  M.,  on  Monday,  June  8,  lyoj,  at  the  office  of  the 
company,  No.  1^  Broadway,  accoiiipanietl  by  a  check  for  $30  for 
each  share  subscribed  for.  The  bal:iiice  of  the  subscription  will  be 
payable  as  follows:  July  23,  |(j03,  $25  per  share;  September  14, 
KJ03.  $25  per  share.  The  comp.iny  did  the  enormou,.  business  last 
year  iif  jll^l  $24,o<x).(xxj.  and  the  new  capital  is  necessary  to  meet 
the  e\eii  grealer  liiisiness  ahea<l 

(iHNIikAL  I;LI;CTRIC  OFI'ICEKS.-The  annual  meeting  of 
the  si(jckliolders  of  the  (ieiieral  Electric  Company  took  place  at 
Schenectatly  on  .May  12.  The  number  of  directors  was  increased 
from  thirteen  to  titleeii.  according  tr)  the  plans  already  iireparcd, 
and  other  imporlanl  business  was  tr.iiisacled.  The  representation  of 
shares  was  to  the  number  of  .^oK.(xx).  These  were  re-elected  direc- 
tors: Gord<jii  .Abbott,  Oliver  .\mes,  C.  .'\.  Coffin,  T.  JefTerson  Cool- 
idge,  Jr.,  I-'rederick  I'.  Fish,  George  I'.  Gardner,  Eugene  Griffin, 
Henry  L.  lligginson,  J.  Pierpont  Morgan,  J.  P.  Ord.  Robert  Treat 
Paine,  second,  George  Foster  Peabody  and  Charles  Steele.  Ex- 
Governor  William  M.  Crane,  of  Massachusetts,  and  William  C. 
Whitney,  of  New  \'ork,  were  elected  to  f'lll  the  two  new  directorship* 
created  at  this  meeting  by  an  amendment  of  the  by-laws. 

THE  NEW  JERSEY  ICLECTRIC  MERGER.— Articles  of  in- 
corporation of  the  new  trolley,  gas  and  electric  consolidation,  which 
will  be  known  as  the  Public  Service  Corporation  of  New  Jersey, 
were  filed  for  record  in  the  County  Clerk's  office  at  Newark,  N.  J., 
last  week.  The  concern  is  capitalized  at  $25,000,000  in  shares  of 
$100  each,  while  the  paid-up  capital  will  be  $100,000.  The  incor- 
porators are  Thomas  N.  McCarter,  ex-.Xltorney-General.  who  holds 
334  shares;  Thomas  Dolan,  presideint  of  the  United  (jas  Improve- 
ment Company  of  Philadelphia,  who  holds  333  shares,  and  John  I. 
Waterbury,  of  Morristown,  who  holds  333  shares.  Mr.  McCarter, 
who  will  be  president  of  the  new  concern,  is  named  as  the  local 
representative  w-ith  offices  in  the  Prudential  Life  Insurance  Com- 
pany's Building. 

UNITED  GAS  IMPROVEMENT.— At  the  United  (ias  Improve- 
ments annual  meeting  last  week  the  annual  report  showed  net  profits 
for  the  fiscal  year  ended  December  31.  1902,  of  $3,473,643,  an  increase 
of  $c)38.354  over  the  previous  year.  Comparison  of  the  last  two  years 
shows  net  earnings  $3,473,643,  against  $2,535,288.  The  sales  of  gas 
have  increased  over  1901  22;^  per  cent.,  and  the  business  of  the 
electric  light  and  trolley  companies  11  per  cent,  and  7^  per  cent., 
respectively.  Directors  have  been  elected  as  follows :  Clement  A. 
Griscom,  William  L.  Elkins,  W.  W.  Gibbs,  Randall  Morgan.  George 
Philler,  Samuel  T.  Bodine,  Thomas  Dolan.  The  ticket  was  elected 
by  a  vote  of  482,740  shares  out  of  a  total  of  564,968.  President  Dolan 
was  elected  by  the  same  vote. 

UNITED  RAILWAYS  OF  SAN  FRANCISCO —The  stockhold- 
ers of  the  United  Railways  Investment  Company,  of  San  Francisco, 
which  controls  the  street  railway  systems  of  San  Francisco, 
held  their  annual  meeting  last  vkeek  in  Jersey  City.  The  balance 
sheet  as  of  December  31,  1902,  showed  a  cash  balance  of  $13,431, 
after  setting  aside  sufficient  to  meet  the  payment  of  the  dividend  which 
was  paid  January  3.  There  was  also  submitted  a  report  of  the  oper- 
ating company  giving  the  balance  as  of  December  31.  The  profit 
and  loss  account  of  the  operating  company  covering  the  period  of 
the  corporation  from  March  20.'  1902,  to  December  31.  1902.  showed 
a  surplus  of  $572,404. 

CHICAGO  UNION  TRACTION.— The  Chicago  Times  says  that 
the  terms  under  which  the  Union  Traction  Company  of  Chicago 
is  to  be  organized  after  its  receivership  are  gradually  being  out- 
lined. Renewals  of  franchise  for  the  north  and  west  side  systems 
will  be  asked  for  in  the  names  of  the  North  &  W^est  Chicago  Street 
Railway  Companies.  The  Union  Traction  will  continue  a  leasing 
and  operating  company.  As  rent  for  the  properties  it  will  agree 
to  pay  fixed  dividends  on  the  North  and  West  Chicago  stock,  prob- 
ably 8  per  cent,  for  the  North  side  and  4  per  cent,  for  the  West  and 
assume  all  existing  bonds  and  other  obligations. 

CANADIAN  \VESTINGHOUSE.— It  is  stated  that  the  West- 
inghouse Electric  &  Manufacturing  Company  contemplates  forming 
a  Canadian  company  to  supply  that  market.  The  Westinghouse  Air 
Brake  Company  will  be  interested.  The  capital  of  the  company  will 
be  $2,500,000,  of  which  the  Air  Brake  Company  will  have  $850,000, 
and  the  Electric  Company  $950,000,  the  remainder  of  the  capital 
stock  being  taken  at  par  by  Canadians.  Westinghouse  electrical  in- 
terests have  for  many  years  past  been  etficiently  represented  in 
Canada  by  Ahearn  &  Soper,  of  Ottawa. 
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DIVIDENDS.— The  Lynn  (Mass.)  Gas  &  Electric  Light  Company 
has  declared  an  extra  dividend  of  25  per  cent,  with  its  regular  quar- 
terly disbursement  of  2^2  per  cent.,  which  extra  calls  for  the  payment 
of  $143,750.  The  directors  of  the  Consolidated  Gas  Company  of 
New  York  have  declared  the  regular  quarterly  dividend  of  2  per 
cent.,  payable  June  15.  The  directors  of  the  Niles-Benient-Pond 
Company  have  declared  the  regular  tiuarterly  dividend  of  i>^  per 
cetnt.  on  fhe  preferred  stock,  payable  May  15.  The  directors  of  the 
Pratt  &  Whitney  Co.  have  declared  the  regular  quarterly  dividend 
of  11/2  per  cent,  on  the  preferred  stock,  payable  May  15. 

CINCINNATI  GAS  &  ELECTRIC  COMPANY.— A  director  of 
the  Cincinnati  Gas  &  Electric  Company  is  quoted  to  the  effect  that 
the  demand  for  gas  and  electricity  is  the  greatest  in  the  history  of 
the  city.  Some  $300,000  have  been  spent  in  improving  the  facilities 
of  the  company  and  the  benefit  of  this  expenditure  is  just  being  felt. 
The  proposed  increase  of  $2,000,000  in  the  capital  of  the  company 
will  probably  be  voted  on  favorably  at  the  annual  meeting  this  week. 

H.\V.'\NA  TROLLEYS.— A  special  meeting  of  the  stockholders 
of  the  Havana  Electric  Railway  has  been  called  for  June  4  to  con- 
sider the  (|uestion  of  authorizing  the  use  for  purposes  of  construction, 
equipment  or  improvements  of  $250,000  out  of  $2,500,000  consolidated 
mortgage  bonds  reserved  for  future  corporate  improvements. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE. — Favorable  reports  were  made  to  the 
mercantile  agencies,  although  the  labor  situation  is  not  encouraging. 
A  large  business  continues  generally,  and  industry  is  active,  in  most 
cases  surpassing  that  of  previous  years  at  this  time.  Reports  of 
the  late  cold  wave  are  now  coming  in  and  show  that  crops  of  all 
sorts  were  arrested  in  nearly  all  sections.  In  labor  matters,  spring 
unrest  seems  to  have  culminated  in  strikes  or  lockouts  of  fully 
100,000  men  in  the  first  week  in  May,  double  that  number  becoming 
idle  the  last  week  in  April.  Railway  earnings  in*  April  were  13.4 
per  cent,  larger  than  those  of  April  last  year,  and  28.7  above  igoi. 
The  business  failures  during  the  past  week  aggregated  175,  against 
173  in  the  preceding  week.  Copper  is  still  nominally  14^4  to  iSc, 
but  actual  business  would  be  done  considerably  lower,  if  any  oc- 
curred. The  metal  w-as  extremely  dull,  however,  and  no  business 
was  reported.  In  the  iron  and  steel  industry,  cancellation  of  orders 
where  deliveries  ^failed  to  be  made  according  to  contract,  and  new 
business  at  lower  quotations,  indicate  a  tendency  toward  more 
normal  conditions  in  pig  iron.  There  has  been  a  constant  menace 
in  the  ()rice  situation,  which  restricted  domestic  trade  and  operated 
even  more  strongly  against  foreign  commerce.  Pending  contracts 
for  about  50,000  tons  of  structural  material  have  been  closed  and 
other  orders  are  only  postponed  by  uncertainty  regarding  the  labor 
situation.  Railway  requirements  appear  to  have  no  limit ;  imple- 
ment manufacturers  arc  surpassing  all  records  in  their  purchases 
of  merchants'  steel;  machine  shops  are  working  at  full  capacity 
and  all  leading  machinery  markets  report  satisfactory  conditions. 

LARGE  ELECTRIC  CRANES  FOR  LOCOMOTIVE  SHOPS.— 
Manning,  Maxwell  &  Moore  have  recently  secured,  on  behalf  of  the 
Shaw  Electric  Crane  Company,  of  Muskegon,  Mich.,  several  im- 
portant contracts  for  electric  traveling  cranes  to  be  installed  in 
various  new  railroad  locomotive  shops.  A  120-ton  crane  has  been 
ordered  for  the  Pittsburg  &  Lake  Erie  shops  at  McKees  Rocks,  Pa. 
This  crane  will  have  two  60-ton  trolleys.  The  span  will  be  65  ft. 
The  cf|uipnient  will  be  operated  by  a  215-hp  motor,  also  of  Shaw 
manufacture.  For  the  new  shops  of  the  Pennsylvania  Railroad  at 
Wilmington,  Del.,  five  cranes  have  been  ordered  varying  in  capacity 
from  65  tons  to  15  tons.  Two  65-ton  cranes,  with  double  auxiliary 
hoists,  will  operate  on  a  span  of  76  ft.  They  will  be  driven  by  130- 
hp  motors.  Two  15-ton  cranes  will  travel  over  a  47-ft.  span.  They 
will  be  operated  by  35-hp  motors.  .-X  20-ton  crane  for  a  47-ft.  span 
has  also  been  ordered  for  the  same  shops.  It  will  be  worked  by  a 
45-hp  motor.  Two  65-ton  cranes,  with  double-auxiliary  hoists  of 
75/2  tons  capacity  each,  fitted  on  trolleys,  have  been  ordered  by  the 
Pennsylvania  Railroad  for  the  Renovo  (Pa.)  shops  now  under 
construction.  These  outfits  will  be  operated  by  130-hp  motors.  The 
span  will  be  76  ft.  A  75-ton  crane  for  a  77-ft.  span,  and  to  be  oper- 
ated by  a  150-hp  motor,  has  been  contracted  for  by  the  same  railroad 
for  installation  in  its  Columbus  (Ohio)  shops.  Five  5-ton  Shaw 
cranes  to  operate  over  an  84-ft  span  have  been  ordered  by  the  new 
Wilmington  Malleable  Iron  Works,  which  plant  is  to  be  electrically 
operated  throughout. 

AMERICAN  DISTRICT  STEAM  COMPANY.— This  active 
and  prosperous  concern,  of  Lockport,  N.  Y..  has  been  doing  a  large 
business  with  its  Holly  system  of  utilizing  direct  and  exhaust  steam 

for  heating.     During  the  last  year  it  installed  35  new  steam  heating 
plants,  besides  extensive  additions  to  many  other  plants  previously 

installed,  and  the  outlook  for  its  business   so  far  this  vear  is  verv 


much  better  than  last.  Owing  to  unprecedented  demands  for  its 
goods,  it  was  compelled  to  double  its  manufacturing  plants  at  Lock- 
port  and  also  at  North  Tonawanda.  It  is  just  now  engaged  in 
installing  plants  at  Birmingham,  Ala.:  Baltimore,  Md. ;  Paducah, 
Ky. ;  Decatur,  111. ;  Ebensburg,  Pa.,  and  Bangor,  Pa.,  and  in  making 
extensive  additions  to  large  plants  installed  two  years  ago  at  .\tlanta, 
Ga.,  for  the  Georgia  Railway  &  Electric  Company,  also  additions  to 
the  plant  at  Bristol,  Conn.  The  general  public  is  demanding  a  supply 
of  heat  from  central  stations,  and  the  system  of  exhaust  steam  heat- 
ing through  underground  mains  is  filling  that  want.  It  also  enables 
electric  companies  who  install  the  system  to  meet  competition  that 
may  arise  through  other  methods  of  lighting  and  enables  them  to 
sell  their  steam  for  more  than  enough  to  pay  all  fixed  charges,  prac- 
tically securing  their  current  at  the  station  without  cxepense.  It 
also  enables  them  to  increase  their  electric  business  by  being  in  a 
position  to  furnish  steam  heat,  electric  light  and  power  to  large 
blocks  that  now  have  their  own  boilers,  engines  and  dynamos. 

THE  PNEUMATIC  SIGNAL  COMPANY.  Broad  Exchange 
Building,  New  York,  has  purchased  from  Mr.  S.  Marsh  Young, 
owner  of  the  Young  system  of  automatic  electric  track  circuit  block 
signals  for  electric  railways,  all  his  rights  for  the  United  States, 
Canada  and  Mexico,  and  will  arrange  to  place  the  system  at  once 
on  the  market.  The  Young  system  furnishes  the  same  measure  of 
protection  for  electric  lines  as  the  standard  track  circuit  system  does 
on  steam  roads.  The  presence  of  any  pair  of  wheels  on  the  block 
section,  a  broken  rail  or  wire,  or  an  open  switch  results  in  a  danger 
signal.  The  Signal  Company  will  organize  an  electric  railway  de- 
partment which  will  be  in  charge  of  Mr.  ^'oung.  It  will  be  remem- 
Isered  that  Mr.  Young  was  one  of  the  incorporators  and  the  first  vice- 
president  of  the  Hall  Signal  Company  and  was  for  some  years  the 
vice-president  and  general  manager  of  the  Manhattan  General  Con- 
struction Company,  until  he  stild  the  company  to  the  Westinghouse 
interests.  The  Pneumatic  Signal  Company's  factory  has  been  until 
recently  at  Tro\',  but  they  are  now  moving  into  their  new  works  at 
Rochester.  N.  Y.  This  plant  will  cover  about  240,000  sq.  ft.  of  floor 
space.  The  system  by  which  this  company  is  best  known  is  its  low- 
pressure  pneumatic  system  for  interlocking  and  block  signals  on 
steam  railway  lines,  used  in  Europe  and  .\nierica.  Their  entering 
the  street  railway  field  is  a  new  departure. 

BUCKEYE  ENGINE  ORDERS.— The  Buckeye  Engine  Com- 
pany, of  Salem,  Ohio,  New  York  offices  Taylor  Building,  has  secured 
a  contract  for  a  20-in.  x  36-in.  x  33-in.  and  a  i5'/4-in.  x  26V2-in.  x 
27-in.  compound  engine  for  the  new  Moline  (111.)  shops  of  the 
Chicago,  Rock  Island  &  Pacific  Railroad.  The  engines  are  for  light 
and  power  work.  A  20-in.  x  21-in.  simple  engine  has  been  ordered 
for  light  and  power  use  by  the  Passaic  (N.  J.)  Steel  Company. 
The  Alms  &  Doepke  Company,  of  Cincinnati,  Ohio,  has  requisitioned 
for  a  14^-in.  X  i6-in.  simple  engine,  also  for  light  and  power  pur- 
poses. The  National  Steel  Company,  of  New  Castle,  Pa.,  has 
ordered  a  22-in.  x  38-in.  x  33-in.  compound  engine.  A  i6^-in.  x 
26!/2-in.  X  24-in.  compound  is  to  be  built,  for  the  ."Xshland  Iron  & 
Steel  Company,  of  Dukith,  Minn.  Two  i8)4-in.  x  21-in.  simple 
engines  are  to  be  shipped  the  National  Mining  Company,  of  Traves- 
kyn,  Pa.,  for  light  and  power  and  the  P'airmount  Coal  Company,  of 
Monangah,  W.  Va.,  has  ordered  three  engines  of  similar  size  for 
direct  connection  to  generatnrs. 

DE  VEAU  TELEPHONE  .\PPARATUS.— The  De  Veau  Tele- 
phone Manufacturing  Company,  of  27  Rose  Street,  New  York  City, 
has  been  extremely  busy  of  late  making  installations  of  their 
apparatus,  .\mong  places  furnished  are  the  fine  new  New  York 
Stock  Exchange  Building,  as  illustrated  recently  in  these  pages. 
Other  places  are  Blair  Building,  Broad  Street,  New  York;  Potter 
Hotel,  Santa  Barbara.  Cal. ;  Carvel  Hall  Hotel,  Baltimore.  Md. ; 
White  House,  Washington  ;  Clarence  G.  Mackay  residence.  Roslyn. 
L.  I.;  Norfolk  Navy  Yard,  Brooklyn  Navy  Yard,  New  York  Post 
Office,  New  York  Chamber  of  Commerce.  Mr.  .\.  S.  De  Veau 
reports  also  that  they  have  furnished  in  the  exchange  line  complete 
central  energy  plants  to  the  Safety  Electric  Manufacturing  Com- 
pany, New  Orleans,  and  E.  Baker,  Mount  Olive.  Va.  They  have 
also  just  extended  the  plant  of  the  Baiting  Hollow  (N.  Y.)  Tele- 
phone Company.  Mr.  Gilpin,  of  the  company,  has  just  started  out 
again  on  a  long  business  trip. 

TELPHERAGE  FOR  SWEDEN.— The  United  Telpherage  Com- 
pany, 20  Broad  Street,  New  York,  has  just  made  an  arrangement 
with  Messrs.  .Aktiebolaget.  Landens  Hissar,  and  Messrs.  Luth  & 
Rosens,  of  Stockholm.  Sweden,  for  the  manufacturing  and  ex- 
ploiting of  telpherage  business  in  Norway,  Denmark  and  Sweden. 
The  above  firm  will  manufacture  and  install  telpherage  plants  under 
the  same  system  as  that  of  the  United  Telpherage  Company  of 
United  States.  .Arrangements  have  also  been  made  for  manufactur- 
ing and  introducing  telpherage  apparatus  in  Great  Britain  and  the 
Colonies,  with  Messrs.  Siemens  Brothers  &  Co..  Limited,  of  Lon- 
don, England,  and  arrangements  are  also  being  completed  with 
other   large   electrical   manufacturing  companies   on   the   Continent 
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I'lic  a|itilii'iiluiii  I't  i('l|iiu'i.i)ii  III  ilir  li.iii<lliii|t  <>(  iiKitcrial  l>>i  inaii 
iifacitircrs  aiul  lnr  railway  ami  ^lt■alll^lll|l  hues,  in  ruiiiirclinii  willi 
tcniiiiiui  irnght  buU  fair  .sunn  lu  bri'iimc  an  rnurnious  nulustry. 

UDCK  ISLAND  LOCOMOTiVK  SIlDl'S  -The  Ciiicau...  Kock 
Island  &  ViuiWc  Uailroad's  new  >Iiii|in  ai  l-lasi  Molinc,  III.,  nrc 
to  III-  nisiallcd  wiih  toMNiiii-ralik-  I'lci-iiii'al  niuipnirnt  'I'lic  contract 
(or  ihi-  grnrraturs  has  liicn  awarded  to  the  (ieneral  Mlcctnc  Company. 
The  Unckcyc  luiKine  Company  will  bmid  the  eiiKiin's.  The  hollers 
are  to  be  of  H.  &  \V.  type.  I'juht  electric  traveling  cranen  arc  to  be 
put  in  by  the  Shaw  I-'.lectric  Crane  Company.  There  will  he  two 
SO-ton  cranes  opcraliiiK  over  a  ys-ft.  span,  with  auxiliary  hoists  of 
6-tons  capacity.  Shaw  motors  of  i.<5  hp  will  drive  each  of  these 
outfits.  A  in-ton  crane  for  a  44-ft.  span,  to  be  tirivcn  by  a  .15-hp 
motor;  a  JO-ton  crane  for  a  55-ft.  span,  to  be  operated  by  a  (w-hp 
motor;  a  5-ton  crane  also  for  a  55-ft.  span,  to  be  worked  by  a  .'o  hp 
motor;  two  J^j-ton  crane.s  for  a  44-fl.  span,  to  be  driven  by  iH  hp 
motors  and  a  S-ton  crane  for  an  Soft,  span,  to  be  operated  by  an 
18-hp  motor,  have  also  been  ordered. 

CSK  OV  NHRNST  LAMPS,— The  streets  of  the  City  of  Ma<lisoii. 
Wis.,  are  beiiiR  illuminated  with  Nernst  lamp^.  Some  of  the  busi- 
ne,>..^  men  in  one  of  the  blocks  on  ICast  iMain  Street  put  in  five  ««f 
these  lamps  independent  of  the  city  arc  lights  at  each  eiiil  nf  iju- 
block,  making  that  section  of  the  city  a  blaze  of  electric  lighi.  The 
absence  of  flicker  in  the  Nernst  lamp  and  the  fact  thai  it  casts  no 
shadow  on  the  street  make  it  especially  adaptable  for  out-do<jr 
lighting,  ami  the  occupants  of  the  adjoining  block  to  the  west  were 
not  slow  in  also  making  arrangemeuls  for  five  of  the  lighls.  It  is 
highly  i)robable  that  the  other  blocks  in  this  vicinity  will  adi>i)t  the 
same  plan  and  that  finally  the  capitol  will  be  encircled  with  these 
cfTcctive  little  street  lamjjs.  The  Public  Library  at  Waterbury,  Conn., 
is  to  be  lighted  with  Nernst  lamps,  furnished  by  the  Nernst  I^Tnip 
Company  of  Pittsburg,  Pa. 

STEAM  TURBINES  AT  HARTFORD,  CONN.— The  steam 
turbine  plant  of  the  Hartford  Electric  Light  Co.,  Conn.,  which  at 
present  consi.sts  of  a  2.000-hp  set,  is  soon  to  be  duplicated  by  machines 
built  by  the  contractors  for  the  original  installation,  the  Westing- 
liouse  Machine  Company.  This  was  the  first  .\mcrican  plant  where 
steam  turbine  units  of  large  size  were  installed,  and  their  complete 
success  must  be  highly  gratifying  to  the  makers.  In  its  application 
to  the  generation  of  electrical  power  the  Wcstinghousc  steam  turbiu' 
is  undoubtedly  making  marked  progress.  .As  an  evidence  of  the 
energy  with  which  the  manufacture  of  these  machines  is  being  taken 
up.  it  may  be  interesting  to  state  that  the  aggregate  power  of  steam 
turbine  sets  completed,  in  hand  and  in  order  to  the  Wcstinghousc 
Machine  Company  does  not  fall  far  short  of  200,000  kw. 

HARRISBURG  ENGINE  ORDERS.— Mackenzie.  Quarrier  & 
Ferguson,  Incorporated.  114  Liberty  Street,  has  taken  a  contract  for 
a  14-in.  X  13-in.  Harrisburg  standard  simple  engine  for  installation 
in  the  plant  of  the  Pennsylvania  Salt  Manufacturing  Company  at 
Philadelphia.  The  engine  is  to  be  direct-connected  to  a  75-kw 
Crocker-Wheeler  generator  for  lighting  purposes.  Three  13-in.  .x 
14-in.  direct-current  Harrisburg  standard  simple  engines  have  been 
ordered  for  the  Scioto  \'alley  Pool,  Columbus,  Ohio,  to  drive  three 
loo-kw  exciter  generators.  A  iy/2-in.  x  21-in.  x  15-in.  tan- 
dem-compound Harrisburg  standard  engine  has  been  ordered  by 
the  American  Locomotive  Cpmpany  for  its  Alleghany  (Pa.)  plant. 
This  engine  is  to  be  direct-connected  to  a  lOO-kw  General  Electric 
generator  for  light  and  power. 

HUGE  CEMENT  PLANT.— The  Quaker  Portland  Cement  Com- 
pany's plant,  to  be  constructed  at  Sandt's  Eddy,  Pa.,  which  is  to  be 
the  largest  in  the  United  States,  will  be  electrically  operated.  The 
initial  capacity  of  the  plant  will  be  5.000  barrels  per  day.  Contracts 
have  already  been  placed  for  the  boilers,  engines  and  conveying 
machinery.  The  boiler  contract,  which  calls  for  a  4,000-hp  equip- 
ment in  eight  units  of  500-hp  each,  has  been  allotted  to  the  Heine 
Safety  Boiler  Company.  The  engines  will  be  built  by  the  .-Mlis-Chal- 
mers  Company.  They  will  be  of  Reynolds  Corliss  type,  the  convey- 
ing machinery  will  be  built  by  the  Webster  Manufacturing  Company, 
of  Chicago,  111.  R.  Sherwood  Dunn,  of  the  Standard  Oil  Company, 
is  the  head  of  the  Quaker  Company.  Professor  Carpenter  is  the 
consulting  electrical  engineer. 

EUROPEAN  RAILS  FOR  MANILA  ELECTRIC  ROAD.— The 
rails  to  be  utilized  in  the  construction  of  the  Manila  electric  traction 
system  will  be  of  European  manufacture.  J.  G.  White  &  Co.  have 
awarded  the  contract  to  Wonham  &  Magor,  29  Broadway.  New 
York,  who  secured  the  work  on  account  of  the  British  steel  jobbing 
house  of  Suren,  Hartmann  &  Co..  of  London.  There  will  be  about 
30  miles  of  70-pound  T-rails  and  10  miles  of  "-in.  girder  rails,  rep- 
resenting an  aggregate  weight  of  4.000  tons  appro.ximately.  Delivery- 
is  to  be  completed  inside  of  five  months.  The  bulk  of  the  material 
will  be  turned  out  bv  Belgian  and  German  mills. 


rillv  I  \lt)N  IU(»N  WORKS,  of  San  l-rancisco,  are  in»tullm|{ 
a  power  traiiHinisMoii  plant  near  Reward  m  Inyo  County,  Cal.,  from 
which  they  will  iraiiMiut  power  electrically  over  u  distance  of  about 
two  iniU-H  to  the  null  of  the  Reward  Gold  Miiiiiik  Company,  where 
induction  motors  will  be  used  to  drive  a  jo  stamp  mill,  an  air  com- 
pressor, and  a  rock  breaker.  The  a|)paratus,  wliieh  li;is  been  pur- 
chased from  the  \V'e^tingholl^e  Electric  &  Manufacturing  Company, 
includes  a  ijo  kw,  three-phase  alternator;  a  J-lip  exciter, 'a  switch- 
board panel,  iiuluilmg  voltmeter!.,  ammetcrH,  riiecwtatft,  etc.;  two 
50-hp  induction  motors,  complete  with  autu-startcr»,  slide  rails, 
etc.;  a  15-hp  induction  motor,  three  7!/j-k\v  transforincru,  two  i-kw 
transformers,  and  eight  liKbtning  arrester  units.  The  transmission 
will  be  at  J,jtxi  volts. 

NERNST  LAMP  INSTAL1.,\  IK  )NS  The  Atlas  Tack  Com- 
pany has  recently  installed  :i  large  number  of  Nernst  lamps,  made  by 
the  Nernst  Lamp  Company  of  Pittsburg,  in  its  factory  at  hairbaven, 
Mass.  Swift  &  Co.,  Union  Slock  ^■ards,  Chicago,  are  lighting  their 
temporary  otiices  with  the  Nernst  lamp.  Two  hundred  and  eighty- 
five  3-glower  lamps  arc  used,  doing  away  with  all  desk  lights  and 
other  local  units.  It  is  understood  that  this  trial  of  Nernst  lamps 
has  proven  so  satisfactory  that  they  will  be  used  throughout  the  large 
perm.'ineiit  office  building  now   under  course  of  construction. 

LlDtiERWOOI)  ILECTRIC  HOIST  ORDERS.— The  Lidger- 
wDod  Manufacturing  Company,  of  </)  Liberty  Street,  .New  ^'ork, 
has  secured  a  contract  for  three  electric  mining  hoists  from  the 
Thomas  Iron  Company,  of  Hokendau(|ue,  Pa.  There  will  be  two 
single-drum  eipiipments,  each  operated  by  a  75-hp  (ieneral  Electric 
motor,  and  one  double-drum  hoist,  which  will  be  driven  by  a  loo-hp 
General  IClectric  motor.  The  Metropolitan  West  Side  Elevated  Rail- 
road, Chicago,  has  ordered  a  small  Lidgerwood  hoist  to  be  operated 
by  a  i2-hp  (ieneral  Electric  motor. 

STROMBERG- CARLSON  TELEPHONE  PLANTS.— The 
Stromberg-Carlson  Telephone  Manufacturing  Company,  Chicago, 
has  recently  sold  telephones  and  material  to  the  Yantisville  Tele- 
phone Company,  Yantisville,  III.,  and  the  O'Dell  Farmers'  Telephone 
Company,  O'Dell,  111.  It  has  also  just  completed  the  installation  of 
a  4,800  ultimate  capacity  lamp  line  multiple  switchboard  with  2.400 
lines  present  capacity  for  the  Interstate  Telephone  &  Telegraph  Com- 
pany, at  Springfield,  111.  That  company  has  nearly  completed  its 
underground  system,  which  extends  over  the  major  part  of  the  city. 

EQUIPMENT  FOR  AMERICAN  TYPE  FOUNDERS'  COM- 
PANY'S NEW  PLANT. — The  American  Type  Flounders'  Company, 
of  27  William  Street,  New  York,  has  just  let  contracts  through  Ed- 
ward R.  Knowles,  electrical  engineer,  for  various  equipinent  to  be 
installed  in  its  new  plant  at  Communipaw.  N.  J.,  which  is  to  be  elec- 
trically operated.  Two  i2S-hp  Skinner  engines  have  been  ordered 
from  the  A.  D.  Granger  Company,  White  Building,  Liberty  Street. 
The  C.  &  C.  Electric  Company  will  Imild  two  direct-current  gen- 
erators of  75-kvv  capacity  each. 

BALL  ENGINE  ORDERS.— The  Northern  Electrical  Manufac- 
turing Company  has  recently  placed  in  operation  at  its  works  at 
Madison,  Wis.,  a  300-hp  cross-compound  .self-oiling  engine,  arranged 
for  direct  connection  to  two  75-kw  Northern  generators.  The  Ball 
Engine  Company,  Erie.  Pa.,  is  supplying  the  engines.  The  Ball 
Engine  Company  has  also  recently  sold  to  the  Perry-Buskirk-Mat- 
thews  Stone  Company,  of  Bedford.  Ind.,  a  200-hp  engine,  arranged 
for  direct  connection  to  125-kw  Western  Electric  generator. 

THE  AMERICAN  PUSH  BUTTON  TELEPHONE  COM- 
PANY has  taken  new-  offices  in  the  Electrical  Exchange,  136  Liberty 
Street.  This  company  reports  considerable  new  business,  including 
an  order  for  $3,000  worth  of  telephones,  from  one  of  the  prominent 
railway  companies.  Mr.  W.  V.  Sweeten,  manager  of  this  concern, 
is  planning  to  take  a  trip  June  i  as  far  west  as  the  Pacific  coast, 
with  its  new  type  telephone,  which  is  a  decided  improvement  over 
the  old  style. 

BRAZILIAN  PLANT  TO  BE  EXTENDED.— The  electrical 
plant  at  Manaos,  Brazil,  which  is  operated  by  the  Brazilian  interests 
of  Blytton  Brothers.  Coffee  Exchange  Building.  New  York,  is  to 
be  enlarged.  .A  (k)-k\v  alternating-current  generator  of  General  Elec- 
tric build,  and  a  Harrisburg  engine  of  Qo-hp  capacity  will  be  in- 
stalled. The  boiler  and  induced-draft  apparatus  will  be  furnished  by 
James  Beggs  &  Co. 

FIELD  TELEPHONE  AND  TELEGRAPH  SYSTEM  FOR 
CUBA. — The  Manhattan  Electrical  Supply  Company,  32  Cortlandt 
Street,  has  secured  a  large  contract  for  a  telephone  and  telegraph 
system  which  is  to  be  used  in  connection  with  the  construction  of 
an  extensive  railroad  system  in  Cuba. 

MEXICAN  LIGHTING  PLANT.— An  electric  lighting  plant  is 
to  be  installed  at  Lagos,  located  in  the  State  of  Jalisco.  Mexico. 
Water  power  will  be  employed  to  generate  the  current.  Madero  & 
Co..  of  Parras.  in  the  State  of  Coahuila.  are  primarily  interested  in 
the  project. 
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The  telephone. 


Kl'kEKA.  CAL.  —  Mr.  W.  E.  Hcrron,  ri'prcsentiiig  tlie  American  Electric 
Telephone  Company,  of  Cliicagu,  lias  petitioned  for  a  telephone  franchise  in 
this   city. 

SAX  r.ERXARDINO,  C.\r,.^The  San  Bernardino  Traction  Company  is  in- 
stalling a  telephone  system  on  its  lines  het'veen  San  Bernardino  and  Redlands. 
Each   car  i«  provided  with  a  telephone. 

DO\'ER,  DEL. — The  Bourbon  County  Telephone  Company,  a  Kentucky  con- 
cern incorporated  in  this  state,  has  certified  to  an  increase  in  its  capital  stock 
from  $75,000  to  $130,000.  The  headquarters  of  the  comp.-niv  are  in  Lexington, 
Ky. 

JACKSOXN'ILLE,  FLA.— The  Southern  Bell  Telephone  Company  is  con- 
sidering the  erection  of  a  long  distance  line  from  Jacksonville,  Fla.,  to  Lake 
City  and  other  towns. 

ATLAXTA,  GA. — It  is  said  that  the  reorganized  Standard  Telephone  Com- 
pany in  Atlanta  is  planning  long  distance  connections  throughout  the  state 
and  adjoining  states.  The  new  concern  will  be  known  as  the  Atlanta  Telephone 
and  Telegraph  Company.  A  new  switchboaril  with  a  capacity  of  7,200  sub- 
scribers will   soon   be  installed. 

HO.XOLl'LU,  H.  L — The  Hawaii  Telephone  Company,  of  Wailuku,  Maui, 
has  been  incorporated  by  S.  Shmi,  J.  P.  Sylva  and  Y.  You.  The  place  of 
business  is  Wailuku.  • 

KEOKUK,  lA. — The  Iowa  Telephone  Ctmipany  [iroposes  to  place  its 
wires  underground  in   this  city. 

ODGEX.  lA. — The  Odgen  Telephone  Company,  with  a  capital  stock  of 
$25,000,  has  been  incorporated. 

RADCLIFFE,  L^.- — At  the  recent  election  a  favorable  vote  was  cast 
for  granting  a  franchise  to  the  RadclifFe  Telephone  Company. 

CEXTREV'ILLE,  I.\. — The  .Vppanoose  County  Telephone  Company  has 
been  formed  with  a  capital  stock  of  $60,000.  It  is  a  re-organization  of  the  Cen- 
treville  Telephone  Co.  Extensions  and  improvements  to  the  system  are  to 
be  made. 

GIBSr)X.  ILL. — The  Gibson  Telephone  Company  has  changed  its  name  to 
Granger    Mutual  Telephone   Company. 

HILLSBORO,  ILL.— The  People's  Mutual  Telephone  Company  has  increased 
its  capital  stock  from  $5,000  to  $10,000. 

COTTAGE  GROVE,  ILL.— The  Cottage  Grove  Independent  Telephone  Com- 
pany w-ill  build  a  toll  line  between  Equality  and  Eldorado. 

EFFIXGHAM,  ILL.— The  E.  Watson  &  Gilmore  Telephone  Company  has 
been  incorporated  and  the  following-named  offices  have  been  elected:  President, 
Geo.    Kincaid:   secretary,  Mantz   McCallen;    treasurer,  J.   W.    Phillips. 

METROPOLIS,  ILL. — The  farmers  of  Massac  and  Pof>e  counties  have 
formed  a  mutual  telephone  company  which  will  build  lines  throughout  the  two 
counties. 

CHICAGO,  ILL.— Another  suit  attacking  the  right  of  the  Chicago  Telephone 
Company  to  charge  more  than  the  franchise  rate  of  $125  a  year  for  the  use  of 
its  telephones  for  business  purposes  has  been  filed  in  the  Circuit  Court.  Thirty 
business  firms  and  individuals  are  complainants  in  the  new  bill,  and  the  al- 
legation is  made  that  the  company  has  been  exacting  $175  a  year.  The  com- 
plainants ask  an  injunction  to  restrain  the  company  from  charging  more  than 
$125  a  year  and  from  refusing  to  furnish  them  with  its  service.  It  is  re- 
ported that  more  than  i.oco  new  subscribers  were  secured  by  the  company  dur- 
ing the  month   of   April. 

PAOLI,  IXn.— The  Hoosier  Telephone 
will  be  enlarged.  A  2oo-dn)p  sw  itchlmanl 
ments  made. 

VEDERSBURG,  IND.— The  Vedorsburg  Telephone  Company,  with  a  cap- 
ital stock  of  $25,000,  is  a  newly-organized  company.  Mr.  D.  T.  llefFner  is 
one  of  the   directors. 

UPL-XXI),  KAX.— The  Farmers'  Mutual  Telephone  Company  has  been  in- 
corporated' with  a   capital   stock  of   $5,000. 

OWEXSBORO,  KY.— The  directors  of  the  Kentucky  &  Indiana  Independent 
Telephone  Companies,  of  Owensboro,  Rockport,  Ind.,  and  Louisville,  held  a 
conference  recently  for  the  purpose  of  arranging  a  circuit  to  connect  the  three 
cities.     It  is  prol)able  that  a  cable  will  be  laid  across  the  river  at  Rockport. 

XORVELL.  MICH.— The  Brooklyn  &  South  Norvell  Telephone  Company, 
of   Xorvell,  has  been   incorporated   with   a  capital  of  $500. 

LITCHFIELD,  MICH.— The  Litchfield  Farmers'  Mutual  Telephone  Com- 
pany has  been   incorporated   with  a   capital   stock  of  $2,000. 

DETROIT.  :MICH.— The  Huron  Valley  Telephone  Company  has  been  or- 
ganized by  farmers  in  the  vicinity  of  Mil  ford.  The  lines  of  the  company  will 
be  connected  with  the  Milford  exchange.  The  organizers  are  C.  E.  Bourns. 
W.  T.  Bourns.  C.  B.  Atkin,  H.  Peters,  C.  L.  Pearson,  Chas.  Eno,  Chas.  Foote 
and  W.  K.   Foote. 

COMDEX,  MICH.— The  Camden  Rural  Telephone  Company  has  been  in- 
corporated with  a  capital  slock  of  $10,000  and  will  build  a  line  from  Camden 
to   Reading. 

.■\USTI-V,  >11XX.— The  Interstate  Telegraph  &  Telephone  Company,  of 
Austin,  has  been  incorporated  with  a  capital  stock  of  $60,000.  The  incor- 
porators are  James  Kcenan.  John  I..  Gulden,  Seymour  Johnson,  Thomas  A, 
Revord.  Charles  A.   Sterling. 


ampany's    exchange    in    this    place 
1   be   installed   and  other    improve- 


BLACKDUCK,  MIX.X.  -The  Blackduck  Electric  &  Telephone  Company  will 
erect  a  brick  building  for  a  power  station  and  telephone  exchange. 

KASOTA,  MINN. — -James  Bennett  has  been  granted  a  franchise  for  a  tel- 
ephone  exchange  in   this   place. 

HANNIBAL,  MO.— The  Hannibal  &  Ralls  County  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $1,000.  S.  B.  Crook  is  one  of  the 
directors. 

RED  LODGE,  MONT.— The  .Montana  &  Wyoming  Telephone  Company  has 
increased  its  capital  stock  from  $40,000  to  $100,000,  and  will  build  a  line 
from    Billings   to    Bozcman. 

-VUl.lXGTON,  NEB.— The  Arlington  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  The  directors  for  the  first  year  are 
C.  Marshall,  A.  G.  Ludwig,  H.  W.  Marshall,  Henry  Hilgenkamp,  H.  L.  W. 
Rcckmcycr,  A.  G.   Unland  and  C.   Vail. 

CHARLOTTE,  N.  C— The  Southern  Bell  Telephone  Company  at  Charlotte 
has  decided  to  extend  its  service  into  the  county. 

RALEIGH,  N.  C— The  Interstate  Telephone  Company  is  connecting  Ra- 
leigh with  a  number  of  outside  points.     Over  $50,000  will  be  expended. 

GREENSBORO,  N.  C— It  is  reported  that  the  American  Telephone  and 
Telegraph  Company,  of  Greensboro,  has  purchased  the  property  and  franchise 
of  the   Greensboro  Telephone   Exchange. 

NEW  BRUNSWICK,  N.  ].—A  franchise  granting  rights  to  the  Central 
New  Jersey  Telephone  Company  has  been  approved  by  the  Council  over  the 
Mayor's  veto.  In  the  debate  preceding  the  ballot  it  was  charged  that  opponents 
of  the  franchise  had  offered  financial  inducements  to  men  to  vote  against  the 
franchise. 

TREXTOX,  N.  J. — The  National  District  Telephone  Company  has  been  in- 
corporated, capital  $100,000.  Incorporators:  S.  W.  Slayer,  James  H.  Reid, 
B.   A.  Judd,  R.  W.   Beard. 

CAMDEN,  N.  J. — The  Camden  &  Atlantic  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $200,000,  by  Wilfred  B.  Wolcott,  C.  E. 
Wilson   and   Norman   Gray. 

TRENTON,  N.  J. — The  Interstate  Telephone  Company  is  making  prepara- 
tions to  extend  its  system  throughout  the  northern  part  of  the  state.  The  com- 
pany has  applied  for  several  municipal  franchises  and  the  work  of  building 
the  lines  between  the  various  towns  will  soon  be  commenced. 

CANNONVILLE,  N.  Y.— The  Cannonville-Deposit  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $900.  W.  G.  Pomeror  is  one  of  the 
incorporators. 

MANCHESTER.  N.  V.— The  Red  Jacket  Telephone  Company,  of  Man- 
chester, has  been  incorporated,  with  a  capital  stock  of  $500,  by  Carlos  P.  Os- 
good, John  H.   Pratt  and  Oliver  S.  Titus. 

PAVILION,  N.  Y.— The  Oatka  Valley  Telephone  Company  has  been  or- 
ganized by  the  election  of  the  following-named  officers:  President,  J.  C.  Doty; 
vice-president,   Fred   Chilson;  secretary,  George  Bernd. 

LANCASTER,  N.  Y.— The  Farmers'  Telephone  Company  has  been  organ- 
ized in  this  village.  Following  are  the  officers:  President,  George  Beck;  vice- 
president,  E.   R.   Ives;   secretary  and  treasurer,  H.  Brunck. 

CLAYTON,  N.  Y. — The  Thousand  Islands  Telephone  Company,  of  Clayton, 
has  been  incorporated,  with  a  capital  stock  of  $2,800,  the  incorporators  being 
Wm.  H.  Consant,  Chas.  A.  Ellis  and  Geo.   H.  McKinley. 

PERU,  N.  Y. — The  Champlin  Valley  Telephone  Company,  of  Peru,  ha? 
been  incorporated  with  a  capital  stock  of  $3,600.  The  directors  are  J.  E. 
Sherman,  G.   A.   Mason  aiid   R.    W.   Hoff. 

ITHACA,  N.  Y. — The  Caroline  jclephone  Company  has  filed  articles  of  in- 
corporation. It  has  a  capital  stock  of  $3,000,  and  will  build  lines  to  connect  the 
principle  villages  in  and  near  the  town  of  Caroline.  The  directors  are  Omar 
D.  Mulks,  W.  C.  Gallagher,  A.  J.  Slater,  George  M.  Bull,  C.  R.  Lounsberry, 
John  L.  Mandeville,  Henry  D.  Thomas.  George  Peck,  Benjamin  Rightmyer, 
Charles   H.    Blood  and   C.    D.    Phillips. 

IRONTON,  OHIO. — The  Ohio  \'allcy  Telephone  Company  has  been  organ- 
ized, with  a  capital  of  $200,000,  to  consolidate  the  independent  companies  be- 
tween Charlestown,  W.  Va.,  and  Cincinnati.     Extensions  will  be  made. 

ALTOOXA,  PA. — Johnstown  and  Pittsburg  cajiitalists  have  organized  a  new 
telephone  company,  with  a  capital  stock  of  $70,000,  to  build  lines  between  Johns- 
town and  Pittsburg.     Construction  work  is  already  under  way. 

HUDSON,  S.  D. — The  Hudson  Telephone  has  been  chartered  and  is  about 
ready  to  start  the  construction  of  a  system  in  this  city.  The  company  is  cap- 
italized at  $10,000  and  will  build  lines  into  the  farming  districts  in  all  di- 
rections. ."Vt  a  recent  meeting  the  following-named  officers  were  elected:  Pres- 
ident, E.  D.  Cassill;  vice-president,  Oscar  Olcson:  secretary.  Dr.  E.  R.  Buck; 
treasurer,  F.   B.   Cable. 

GRANVILLE,  TENN. — Dr.  W.  .\.  Ilargis  has  organized  a  company  to 
build  a  telephone  line  from  Granville  to  Bagdad,  Tcnn.,  the  line  to  be  even- 
tually extended  in  Kentucky. 

NASHVILLE,  TEXX.— The  Roaring  Springs  Telephone  Company,  of 
Greene  County,  Tenn.,  has  been  incorporated  by  H.  .-V.  Simpson  and  others, 
with  $500   capital. 

NORTH  YAKIM.A,  WASH.— The  Pacific  States  Telephone  Company  will 
make  extensions  and  improvements  in  the  local  system. 

GLENWOOD,  WIS.— The  West  Wisconsin  telephone  Company  will  build 
a  line  from  D'owning  to  Boyceville,  with  party  lines  for  farmers  en  route. 

C.ASCO,  WIS.— The  Casco  &  Brussels  Telephone  Company  has  increased  its 
capital  stock  from  $400  tj  $1,500. 

FOND  DU  LAC.  WIS. — The  Wisconsin  Telephone  Company  will  build  long 
distance  lines  to  Plymouth. 

STEVENS  POINT.  WIS.— -X.  W.  Bryant,  of  Oshkosh.  is  forming  a  local 
company  to  establish   a   telephone  exchange. 
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Cl.tDDKN.  WIS-  Tlir  (;iiil<lrii  Irlrplionr  i  .•iiipitiiy  lia>  lirrii  Kiaiilril  .■ 
(mni'hiM-  to  build  anil  ii|irialr  a  •yalrin  In  llili  inwn.  Thr  cuinimny  »ill  Imilil 
•rvrial  rxcliitngra  In  AaliUnil  luiinly  iinil  a  lull  llnr.  Il  cunmila  u(  ).  \\. 
Iluti|i>,  i;roriir  I.   Mcl'tirily,  W.  I..  Scliuptwrl  uml  Boilwiiy. 

(AI'd.V  KKIlKIK.  W.  \  A,  TliC  C  «|>i>n  llrnliir  Irlrclionr  I'mniony  l>»  •<* 
curcil  n  churirr  In  inniitriu't  a  Irlrplionr  linr  (ri«Mi  K»innry.  W.  Va.,  to  I'lorr. 
Va..  and  briwrrn  nllirr  tnwn*  In  Virvlnia  and  \Vr»l  VlrKinia.  Tlir  capital 
•liH-k  it  tiu.ouu,  and  thr  inctir|>oratort  arc  I),  A.  DatiKlirrly.  J.  II.  OrndofT,  '■' 
K.  Oati,  Edwanl  Oalu,  T.   I".  An'lrrton. 


I'llKl  AM. 1.1. 1. .s,  U.\.MI.  Il  l>  ilulr-l  llial  llir  I  ntincil  will  iiiilull  nrw 
niai'liinrry   at  thr  rln-lric  linlil    plant. 

NIW  MAUTINSVII.I.K,  W.  VA.-  A  ilmrln  liai  l^-cn  muiiicd  lo  thr 
I'adrn  \'allr>  Cuuipany,  i>(  I'MUliuru,  I'a.,  (or  llir  cipMnlMK'lion  <•<  wuirr  worl<> 
and  (or  tuiiyiiig  on  oprration*  to  piornrr  gui  und  rlrclrlcily  (or  aupplyinu 
I'lidrn  Vallry,  in  \V.  Vu.,  wllli  liiilil,  liral,  pourr  and  water;  capital  )joo,oou, 
Tlir  plant  ia  liiualrd  Wrlwcrn  Nrw  Marlintvillr  and  .Sittrravlllr.  Incnrporatora: 
'll,.,«     \    Watkina.  Kulit.   .Mllln,  and  ollicra,  alt  o(  I'ittuburg,  I'a. 


ELECTRIC   LIGHT  AND   POWER. 


I.O.S    A.M^KI.I.S.    I    \l..      Il    IN.. iiiur.l    ili.il    III.     r.Kiii,     1. 1. .III.     I.iuliliiig 

&  f'owrr  lonipany  liua  aciinirrd  liy  piirchaw  the  Son   Ilcrnardino  (.aa  &   Klectric 
Company. 

ORIKI'LV.  C,.\.  An  election  will  lie  lirld  at  lirifTin  on  June  lo  on  the  quea- 
tion  of  leaning  $ioo,noo  bonda  for  scwrruiie,  water  ond  electric  light  im 
proveinents. 

.■\TI..\.\TA,  (■..\.  -Tbc  City  Council  of  Atlanta  boa  accepted  the  lii.l  of  ilic 
('■rorgia  Klectric  Light  Company  (or  ligbling  tbc  city  (or  five  year*.  The  price 
'»  $75  a  y«nf  for  each  arc  light. 

I.KWISTO.N,  IDA.  It  is  stated  lli.il  iliis  city  will  be  provi.Ud  in  Ihr  near 
future  Svith  an  electric  power   plant   and  electric  light. 

liUKKNSIU'RC.,  IM).  .\  ten  years'  franchise  has  been  granted  the  Circens 
burg  Klectric  Company.  The  price  is  $69  per  light  on  an  allnigbt  schedule. 
The  present  price  is  $75  per  light  on  a  moonlight   schedule. 

III'DSHX.  M.\SS.- The  citizens  have  voted  to  appropriate  $13,000  for  an 
engine  and  generator  for  the  municipal  light  plant. 

Al'C.l'ST.V,  ME.-  The  nome  of  the  Union  River  Light,  Gas  &  Power  Com- 
pany has  been  changed  to  Bar   Harbor  &   Union  River  Power  Company. 

0.\KL.\.\1),  MK.  The  Oakland  Electric  Company,  of  Oakland,  has  reor- 
ganized, increased  its  capital  from  $10,000  to  $joo,oqo,  and  purchased  from 
the  Mcssaloiiskee  Electric  Company  its  property  in  Oakland,  including  water 
power  privileges.  The  purchasers  will  at  once  proceed  with  the  development 
of  the  power.  W.  .M.  .Vycr,  of  Oakland,  and  W.  S.  W'yman,  of  Waterville, 
are  among  the  directors. 

NORTH  ADAM,  MICH.— The  citizens  have  voted   for  electric   lights. 

MT.  CLEMENS,  MICH.— Henry  M.  Wislcr,  of  Chicago,  III.,  and  Clias. 
Flowers,  of  Detroit,  have  petitioned  the  Council  for  a  heating  and  lighting 
plant. 

ST.-\NDISH,  MICH. — The  citizens  have  voted  to  issue  $.:o,ooo  bonds  for 
water  works  and  an  electric  light  plant. 

ST.  CLOUD,  MINN.— The  Council  has  granted  Mr.  Carter  a  franchise  for 
an    electric    light    and    power    plant. 

F.'\RIB.\ULT,  MINN.— It  is  reported  that  the  Polar  Star  Electric  Company 
will  install  a  power  plant  at  the  Scott  mill  property  and  transmit  power  to  this 
city.      .A   new   dam    will   be  constructed. 

BOZEM.\N,  MONT. — .Mex.  Freeman  and  other  Bozeman  parties  have  pe- 
titioned the  county  commissioners  for  an  electric  lighting  franchise  for  the 
town  of  Belgrade. 

ST.  LOUIS.  MO.— The  Choctaw  Gas,  Light,  Heat  &  Power  Company  has 
been  incorporated;  capital  $130,000.  Stockholders:  Stanley  D.  Pcarcc,  G.  S. 
Hoss  and  Manton   Davis. 

LUMBERTOX,  N.  C— The  citizens  have  v6ted  for  electric  lights. 

REGIX.\,  X.  \V.  TER. — It  is  proposed  to  construct  an  electric  light  plant,  to 
cost  $30,000.     John   Gait,  of  Toronto,  Ont.,  is  engineer. 

TRENTOX,  .N.  J. — The  Trenton  Water  Power  Company  is  having  plans  pre- 
pared   for  a  power  plant. 

ALB.\XY,  ORE.— It  is  reported  that  the  Canal  &  Water  Company  will  ex- 
pend about  $20,000  in  improvements  to  its  electric  light  plant  and  system. 

G.\LIOX,  OHIO. — The  Ohio  Central  Traction  Company  has  entered  the 
lighting  field  and  is  offering  to  furnish  lighting  and  power  in  both  Galion  and 
Bucyrus. 

BELLAIRE,  OHIO.— The  Bellaire  Gas  &  Electric  Company  and  the  Bellraont 
Electric  Light  &  Power  Company  have  filed  articles  of  consolidation,  the 
name  of  the  consolidated  company  being  the  Bellaire  Light  &  Power  Company. 
The  company's  capital  is  $150,000  and  it  will  have  its  headquarters  in  Bel- 
laire. 

SHENANDOAH.  PA.— The  People's  Electric  Light,  Heat  &  Power  Com- 
apny,  of  Shenandoah,  has  been  incorporated  with  a  capital  stock  of  $20,000. 

HARRISBURG,  P.\. — The  following-named  electric  light  companies,  each 
with  a  capital  stock  of  $10,000,  have  recently  been  incorporated:  Haverford 
Township  Electric  Light  Company;  Radnor  Township  Light  Company;  the 
Upper  Merlon  Electric  Light  Company;  Xewton  Township  Electric  Light  Com- 
pany; Easttown  Township  Light  Company;  Easttown  Township  Electric  Light 
Company;  Willistown  Township  Electric  Light  Company;  Tredyffrin  Township 
Electric  Light  Company  and  the  Radnor  Township  Electric  Light  Company. 

MEMPHIS,  TE.NX.— The  petition  of  the  Memphis  Consolidated  Gas  &  Elec- 
tric Company  has  been  granted  to  place  underground  conduits,  at  a  cost  of 
about  $93,000. 

FLORESVILLE,  TEX. — The  citizens  voted  to  issue  Si 8,000  bonds  for  con- 
structing water  works  and  an  electric  light  plant. 

BELTOX,  TEX. — C.  H.  Denny,  C.  W.  Meyers  and  Thomas  Fairweather  have 
purchased  the  plant  of  Belton  Light  &  Power  Company,  and  will  install  a  day 
circuit. 


THE  ELECTRIC  RAILWAY. 


Los  .WCiKLlCS,  CAL.  Surveya  have  liecn  completed  (or  the  new  electric 
railway  to  be  built  immediately  (roni  llurnrine,  Ventura  County,  to  fiakrraficid, 
a  diaiancr  o(  115  inilra.  Grrvaiac  I'urccll,  engineer  o(  the  rnud,  i»  in  charge 
of  purchaaing  conalruclion   material   and   c(|uipinenl, 

WASHINGTON,  D.  I.  A  crrliricale  of  the  incorporation  of  the  I'niird 
.Slalr.<  Lighting  &  Traction  Coinpany  of  the  DiatricI  of  Columbia,  has  brrn 
tiled.  The  capital  alock  ia  $j,ouo,ooo  and  the  incorpuratora  are  Edward  White, 
W.  .\.  White,  W.  I.  I'rancia,  of  Waahingtoii,  I).  C:  Herbert  L.  Slillman.  of 
Ui~'  Acton.  .\|aa». ;  llioniaa  W .  Itickwcll,  of  Providence,  R.  I.  The  oflicera 
arc  Mr.    Uickucll,  preaidcnt;   .Mr.    Slillman,  trcaaurcr;    Mr.   Francia,  accretary. 

\V.\SHIN'GTO.\,  D.  C. — John  R.  Mclean  and  his  aaaociate  have  cloaed  the 
deal  for  the  purchase  of  the  Great  Falls  &  Old  Dominion  Klectric  Railroad. 
The  announcement  is  made  on  authority  that  tbc  company  will  build  a  line 
from  llic  N'irginia  end  of  the  Aqueduct  Bridge  to  Great  Fall*.  The  following 
board  of  directors  has.  been  chosen  to  rejiresent  the  new  interests  in  control; 
John  R.  .Mclean.  R.  1).  Weaver,  R.  II.  Goldsborough,  George  li.  Buteler,  .Na- 
than J).   Scott.  Colin  II.   Livingston  and  William  F.  Hart. 

SPRINGFIELD.  ILL.— .\t  a  meeting  of  the  .Springfield  &  St.  Louis  Railroad 
Company,  action  was  taken  towards  building  an  electric  railway  from  Spring- 
field to  St.  Louis.  H.  II.  Liltell,  of  Buffalo,  .N.  Y.,  resigned  the  presidency,  and 
the  directors  elected   Horace  Riordan. 

PLAINFIELD,  IND.— The  owners  of  the  IndianapolisPlainfiild  Railway 
are  planning  lo  extend  the  line  to  Green  Castle  this  summer. 

KICH.MOND.  IND.— The  Eastern  Indiana  Traction  Company  and  A.  H. 
Lamar  &  Company,  .New  York  bankers,  have  closed  a  deal  for  the  construction 
of  86  miles  of  trolley  line  between  this  city  and  Marion.  Peter  Schwab  and 
ex-Governor   Campbell     of  Ohio    are  interested. 

MUSKOGEE,  I.  T. — John  J.  Gcghan,  of  Cincinnati,  Ohio,  representing  Ohio 
capitalists,  has  asked  the  Council  of  Muskogee  for  a  franchise  to  build  an 
electric  railway  system. 

GARDNERVILLE,  NEV. — It  is  stated  that  a  coinpany  to  be  known  as  the 
Gardnervillc  &  Carson  Electric  Railroad  is  to  be  organized  to  build  an  electric 
railway  lo  connect  Gardnerville  and  Carson. 

PEPPERELL,  MASS.— The  Pepperell  &  Ayer  Street  Railway  Company  is 
to  be  organized  to  build  an  electric  railway  through  Ayer,  Groton,  Pepperell 
and  Dunstable  to  a  point  on  the  New  Hampshire  line,  near  HoUis.  The  length 
of  the  road  will  be  12  miles.  The  capital  stock  will  be  $120,000.  William  S. 
Murray,  of  Bost6n;  Loring  .N.  Farnum,  of  North  Andover,  and  Everett  E. 
Tarbcll,  of  Pepperell,  are  interested. 

NASHUA,  N.  H.— The  Hudson,  Litchfield  &  Goffs  Falls  Electric  Railway 
which  is  to  connect  this  city  and  Manchester,  has  organized  as  follows:  John 
W.  Center,  George  M.  Reid,  M.  C.  Griffin,  Isaac  N.  Center,  T.  P.  Newell, 
Arthur  S.  Campbell.  George  W.  Clyde,  Kimball  Webster  and  P.  T.  Connell, 
directors;  Isaac  X.  Center,  of  Manchester,  president;  Arthur  .S.  Campbell,  of 
Manchester,  vice-president;  John  J.  Baker,  of  Hudson.  The  directors  were 
instructed  to  proceed  immediately  with  the  construction  of  the  road. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Eastern  Traction  Com- 
pany has  completed  plans  and  specifications  for  all  the  material  that  will  be 
required  for  building  and  equipping  the  road  and  all  contracts  will  be  closed 
in  the  near  future. 

SPRI.NGFIELD,  OHIO.— The  Bushnell  syndicate  is  planning  the  erection 
near  Springfield  of  a  large  power  station  with  which  to  operate  the  Springfield, 
Troy  &  Piqua  line  and  the  Springfield  &  Xenia  line,  recently  acquired' by  the 
syndicate.      The  latter  road  has  no  power  house  of  its  own. 

BOWLING  GREEN,  OHIO.— The  directors  of  the  Lake  Eric.  Bowling  Green 
&  Xapolcon  Railway  Company  have  voted  to  increase  the  capital  stock  from 
$300,000  to  $1,000,000.  The  additional  capital  will  be  used  for  the  extension 
of  the  road  from  Pemberville  to  Port  Clinton. 

BEAVER  F.\LLS,  P.\. — Charters  have  been  taken  out  at  Harrisburg  for 
the  Beaver  Falls  Electric  Street  Railway  Company  and  the  Beaver  &  Bridge- 
water  Electric  Railway  Company.  The  capital  stock  and  directors  of  both 
companies  are  the  same.  It  is  proposed  to  construct  an  electric  railway  com- 
necting  the  boroughs  of  Beaver,  Bridgewater  and  Beaver  Falls.  The  officers 
are  John  H.  Park,  president;  John  Warren,  of  Beaver  Falls;  William  FisHer, 
of  Rochester;  William  A.  Park,  of  Beaver;  James  M.  Eeal  and  John  E.  Paik, 
of    Beaver,   directors. 

PROVIDEXCE,  R.  I.— The  legislature  has  granted  to  Waldo  A.  Hopkins, 
Samuel  Mellor,  Xicholas  S.  Winsor  and  Alonzo  P.  Mowry  a  charter  for  an 
electric  railway  to  be  known  as  The  Pascoag  &  Providence  Street  Railway 
Company,  with  power  to  construct  an  electric  railway  in  Burrillville.  Gloucester, 
Smithfield,  Johnson  and  North  Providence.  The  capital  stock  of  the  company 
is  fixed  at  $700,000. 

GREEXVILLE,  S.  C. — The  city  of  Greenville  has  granted  a  50-year  fran- 
chise to  the  Greenville  &  Anderson  Electric  Railway.  Dr.  J.  E.  Coughlin,  of 
Indianapolis,   Ind.,   is  interested. 

WATERTOWN,  S.  D.— The  Watertown  &  Lake  Kampeska  Railway  & 
Transportation    Company,    recently    organized    under    the    laws   of   the    State    of 
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South  Dakota,  with  a  capital  of  $100,000,  is  to  construct  an  electric  railway 
from  Watertown  to  a  point  on  Lake  Kampeska,  a  distance  of  nearly  four  miles. 
The  officers  of  the  company  are:  M.  R.  Baskerville,  president;  \V.  R.  Thomas, 
vice-president;  H.  J.  Mowrey,  secretary;  H.   L.  Sheldon,  treasurer. 

MEMPHIS.  TENN'.— The  Mcmpliis  Street  Railway  Company  will  make  ex- 
tensions to  its  lines  involving  an  expenditure  of   about   $175,000. 

SMITiniLLE,  TENN.— It  is  said  that  Messrs.  Fecheimer  and  Keifer,  of 
Cincinnati,  and  the  Rothchilds  Banking  Company,  of  Cincinnati,  are  interested 
in  a  plan  to  build  an  electric  railway  between  Smithville  and  Watertown.  Water 
power  could  be  developed  at  Ciil-Carm.-\c  Falls,  a  distance  of  two  miles  from 
Smithville. 

.\.'\SH\'ILLE,  TENN.— The  local  and  Kentucky  and  Pittsburg  capitalists 
who  have  incorporated  the  Gallatin  &  Nashville  Interurban  Railway  and  the 
Nashville  &  Columbia  Interurban  Companies  have  decided  to  consolidate  both 
in  one  corporation  to  be  krown  as  the  Tennessee  Interurban  Railway.  The  road 
will  have  a  length  of  75  miles  and  will  run  through  the  richest  and  most  pop- 
ulous territory  of  Tennessee.  At  present  each  company  has  a  nominal  cap- 
italization of  $50,000,  but  this  will  be  increased  to  $3,000,000  and  perhaps 
more.  .Surveys  have  been  made  and  rights  of  way  secured,  but  it  will  be  im- 
possible to  get   rails  for  the   track  until  next  fall. 

PETERSBURG,  VA. — The  Virginia  Passenger  &  Power  Company  is  now  in- 
stalling a  new  600-hp  temporary  addition  to  its  plant  in  Petersburg. 

P.-\I,OCSE,  W.^SH. — A  company  composed  of  C.  E.  Frederick,  J.  K.  Mc- 
Conack  and  G.  W.  Peddycord  has  asked  the  City  Council  for  a  twenty-five-year 
franchise   to  operate  an   electric    railway   in    this   city. 

SP0K.\.\'H;,  W.'VSH. — it  is  stated  that  a  company  is  being  organized  for  the 
purpose  of  constructing  an  electric  railway  between  Spokane  and  Medical  Lake, 
a  distance  of  18  miles. 

ST.  MARVS,  W.  VA.— The  Williamstown  &  Moundsville  Railway  Company 
has  been  granted  a  fifty-year  franchise  10  build  an  electric  railway  through  the 
county.     Guy  .'\.  Wagner,  of  Wheeling,  is  president  of  the  company. 

NEW  MARTINSVILLE,  W.  VA.— The  New  Martinsville  &  Proctor  Street 
Railway  Company  is  being  organized  to  build  an  electric  railway  here.  Jacob 
Koontz,  I.  D.    Morgan   and   D.   H.    Co.x,  of   New  Martinsville,  are  interested. 

KEYSTONE,  W.  VA. — The  Keystone  Traction  Company  has  been  incor- 
I>orate(l  to  construct  an  electric  railway  from  Sand  Lick  to  Maybury, 
McDowell  County.  The  capital  stock  of  the  company  is  $25,000  and  the  in- 
corporators are  O.  J.  Evans,  Benjamin  Evans,  John  Evans,  Northfork.  W. 
Va. ;   M.   Goldstein,  D.   E.   French,   Keystone. 

MILW.\UKEE,  WIS.— It  is  stated  that  the  Milwaukee  Electric  Railway  & 
Light   Company  plans  to  extend  its  lines  from   Hales  Corners  to  Mukonago. 

M.^^DISON.  \\'IS. — The  Milwaukee  &•  Southern  Railway  Company,  which 
will  construct  a  railway  from  Milwaukee  to  East  St.  Louis,  has  organized 
by  filing  articles  with  the  Secretary  of  State.  The  motive  power  to  be  used 
is  not  stated,  but  it  is  understood  it  will  be  an  electric  railway.  The  company 
is  organized  with  $50,000  capital  stock.  The  incorporators  are  Earl  Parcells, 
Roy  B.  Tabor,  Robert  A.  Peet.  of  Chicago,  and  John  B.  Wallace  and  Harry 
A.    Porter,  of   Mukwonago.  Wis.     The  line  will   be  about   500  miles  in   length. 


NEW    INDUSTRIAL   COMPANIES. 


THE  CHirPEWA  ELECTRIC  COMPAWY  has  been  incorporated  at  Sault 
Ste  Marie,  Mich.,  with  a  capital   stock  of  $5,000. 

THE  AUTOMOBILE  MOTOR  COMPANY  has  been  incorporated  at  Syra- 
cuse, N.  Y.,  to  manufacture  automobiles,  motor  cycles  and  automobile  sundries. 

THE  COMMERCIAL  MOTOR  COMPANY,  of  Jersey  City,  has  been 
incorporated  with  a  capital  of  $250,000. 

THE  WIRELESS  NEWS  PUBLISHING  COMPANY,  of  New  York,  has 
been  incorporated  with  a  capital  of  $5,000.  Directors:  James  Stewart,  H.  E. 
Wise,  and  M.  G.   Lathrop,  New  York. 

THE  SUMTER  TELEPHONE  MANUFACTURING  COMPANY,  Sum- 
ter. S.  C.  is  enlarging  its  plant  to  about  twice  the  size  of  the  present  estab- 
lishment. 

THE  MOTOR  ENGINE  CO..  of  New  York,  has  been  incorporated;  capital, 
$150,000.  Directors:  I".  J.  Carolan,  Burlingame.  Cal. ;  II.  T.  Shriver  and  T. 
H.    Brewster,   Jr.,   New    York. 

THE  NATIONAL  CHEMICAL  POWER  COMPANY,  with  a  capital  of 
$25,000,000,  has  been  incorporated  in  Arizona,  to  engage  in  the  generation  of 
electricity  for  power  and  lighting  purposes  by  means  of  a  chemical  process. 

THE  NEW  YORK  SCHOOL  OF  TECHNOLOGY  has  been  incorporated, 
capital  $100,000.  Directors:  William  Seaton  and  Charles  Macy,  New  York; 
C.   II.    Ingalls,  New  Brighton. 

THE  PITTSBURG  AND  ALLEGHENY  SUBWAY  AND  TUNNEL  COM- 
PANY, of  .Mlegheny,  Pa.,  has  been  incorporated  to  construct  a  tininol  between 
Pittsburg   and   Allegheny;   capital   $250,000. 

THE  ROYAL  AUTOMOBILE  COMP.\NY  has  been  incorporated  at  Tren- 
ton, N.  J.,  with  a  capital  stock  of  $250,000.  The  incorporators  are  Louis  B. 
Dailcy,  Warren  B.  Akers  and  K.   K.   McLaren. 

THE  NEW  YORK  LONG  DISTANCE  AUTOMOBILE  COMPANY,  o," 
New  York  City,  has  been  incorporated  with  a  capital  stock  of  $10,000.  The  di- 
rectors arc  Lewis  Nixon,  W.   M.  McDougall  and  F.   D.  Hutchins. 

THE  TOBIAS  MOTOR  COMPANY,  of  Chicago,  has  been  incorporated  with 
a  capital  stock  of  $2,500,  to  manufacture  engines,  motors  and  machinery.  The 
incorporators  are  John  L.  Tobias.  Charles  H.  Ewing  and  Roy  J.  Zorn. 


THE  UNION  SIGNAL  COMPANY,  of  Sanford,  Me.,  has  been  incorpo- 
rated to  manufacture  and  deal  in  electric  car  signals.  The  capital  stock  is 
$150,000.     Mr.  F.  J.  Allen,  of  Sanford,  is  president  and  treasurer. 

THE  OKLAHO.MA  ELECTRIC  COMPANY,  of  Oklahoma  City,  Okla.,  has 
been  incorporated  with  a  capital  of  $1,000,000.  The  incorporators  are  F.  B. 
Ziegler,  William  F.  Young,  B.  R.  Harrington,  H.  W.  Boyd,  J.  S.  .Mexander. 
W.  F.  Harn  and  G.   W.  Spencer. 

THE  R.  M.  PATRICK  ELECTRIC  CONTRACTING  COMPANY,  of  Syra- 
cuse, N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $50,000.  Mr.  R.  M. 
Patrick  is  manager  and  Fred  D.  Mcintosh,  president.  The  company  has  al- 
ready  several    large   contracts  on   hand. 

THE  EASTERN  CONSTRUCTION  COMPANY,  of  Bangor,  Mc,  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  for  the  purpose  of  building  and 
operating  electric  power  and  light  plants.  The  officers  are  V.  H.  Foss,  pres- 
ident; J.  H.  Green,  treasurer,  both  of  Bangor. 

THE  QUEEN  CITY  ELECTRICAL  SUPPLY  COMPANY  is  the  title  01  a 
new  concern  just  started  business  in  Battle  Creek,  Mich.  The  new  company 
will  do  all  kinds  of  electrical  work,  motor  repairing  and  carry  a  full  line  of 
electrical   supplies.      Captain   George   Perry   is  manager   of   the  company. 

THE  GUARANTEE  ELECTRIC  COMPANY,  of  St.  Louis,  Mo.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $6,000,  full  paid.  The  in- 
corporators are  C.  J.  Briner,  F.  E.  Briner.  L.  T.  Nolker,  W.  H.  Nolker,  J.  P. 
Casy  and  Wm.   Koeneman. 

THE  THOMAS  REESE,  JR.,  COMPANY,  of  New  York,  has  been  incor- 
porated to  carry  on  business  as  mechanical  engineers.  The  capital  is  $150,000 
and   the  directors  are  Thomas   Reese,  Jr.,   J.   R.    Reese   and   J.    M.    Weldon.   of 

New   York. 

THE  WHITLOW  CORPORATION  has  been  organized  at  New  Bedford, 
Mass.,  to  do  a  general  electrical  and  mechanical  business.  The  capital  stock 
is  $5,000.  The  officers  are  Samuel  Whitlow,  president;  Obed  N.  Swift,  treas- 
urer,  and    Samuel    Whitlow,   2d. 

THE  VEHICLE  EQUIPMENT  COMPANY,  of  Waverly,  N.  Y.,  has  been 
incorporated  to  do  a  business  of  truckmen,  hackmen,  mechanical  and  electrical 
engineers  and  manufacturers  and  dealers  in  motive  power;  capital,  $3,000,000. 
Directors:    Martin   Conboy,   H.    T.    Mead,   Leonard   D.    Baldwin,   C.    A.    Greene 

and   Henry  Schoenherr.   New  ^Vl^k. 


LEGAL. 


SUIT  ON  TELEPHONE  STOCK.— The  Appellate  Division  of  the  New 
York  Supreme  Court  has  decided  that  John  M.  Mack  has  a  cause  of  action 
against  the  Telephone,  Telegraph  &  Cable  Company  of  America  in  his  suit 
to  recover  $100,000,  which  he  paid  in  August,  1900,  on  an  agreement  by  which 
Mr.  Mack  subscribed  tc  10,000  shares  of  stock  in  the  company,  of  a  par 
value  of  $50  each,  contracting  to  pay  the  balance  of  $400,000  as  the  company 
might  make  calls  on  its  stockholders.  The  decision  reverses  Justice  Davy 
of  the  Supreme  Court,  who  upheld  the  company's  demurrer.  In  overruling 
the  demurrers  the  Appellate  Division  says  that  if  Mack's  representations  arc 
true,  he  is  entitled  to  the  recission  of  his  subscription  agreement  and  the 
return  of  his  $100,000,  no  matter  whether  the.  stock  is  or  is  not  worth  the 
amount  he  agreed  to  pay  for  it.  He  cannot,  however,  recover  against  the 
directors  individually,  since  there  nowhere  appears  in  his  complaint  any  al- 
legation that  the  stock  is  worthless  or  of  less  value  now  than  it  would  be  were 
all  the  representations  made  to  him  true,  and  therefore  those  who  made  the 
representations  cannot  be  held  liable  for  them.  Besides,  if  he  recovers  against 
the  company,  be  cannot  expect   to  get   additional   damages  against   the  directors. 


PERSONAL. 


MR.  J.  C.  B.\RCI..\V  will,  it  is  understood,  represent  the  Western  Union 
Telegraph  interests  at  the  approaching  telegraph  conference  in  London. 

MR.  THOMAS  J.  JOHNSTO.N,  who  is  well-known  in  New  York  City  as 
a  counsellor  at  law  and  expert  in  patent  causes,  has  moved  from  66  Broadway 
to   II   Pine   St. 

MR.  FRANK  J.  SPR.\GUE,  E.  E.,  has  been  recommended  by  the  Com- 
mittee of  Science  and  .\rts  of  the  Franklin  Institute  for  the  award  of  the 
Elliott    Cresson   medal    for   his   multiple    unit    system   of   electric   tr.iction. 

MR.  GEORGE  G.  WARD,  vice-president  and  general  manager  of  the  Com- 
mercial Cable  Company,  accompanied  by  Mr.  Albert  Beck,  the  secretary,  will 
attend  the  telegraph  conference  in  London   this  month. 

MR.  ALFRED  H.  HOLBROOK,  patent  law  practitioner,  has  removed  his 
law  office  to  the  Bank  of  Commerce  Building,  31  Nassau  Street,  New  York 
City. 

MR.  G.  W.  SCOTT,  the  well-known  consulting  engineer  of  Chicago,  an- 
nounces the  removal  of  his  offices  to  1301-2  Security  Bldg.,  to  take  care  of  an 
increasing   business. 

MR.  F.  A.  CROSELMIRE.  of  the  tirm  of  Croselmire  &  .\cker,  platinum  re- 
finers, sailed  last  week  on  a  three  months'  business  trip  to  Europe  on  the 
Hamburg  liner  Dculschland. 

MR.  CII.XRLES  KIRCHHOFF,  editor  of  the  Iron  Age,  lectures  this  week 
before  the  Franklin  Institute,  Philadelphia,  on  "The  Utilization  of  Blast 
Furnace  Gases   for   Power   Purposes."      The  date   is   May    14- 


85J 


ELECTRICAL    WORLD    and     LNG  INKER. 


Vol..    XI. I.    .\r 


CKN.    i:.    S     (il<l.l.l.l.\.   f..tiiiril>  a  Irailn    iii  ihi    ilnlil.ul  itii.i.ly   tiddr  nt«l 

ii.m    a    prtiiuinriil    limik    |irr>i(lritt  al  .Nrw    llii\rii.   I  iPiiii,.    Iiuii  jii»l    l.rcii   rlcilc.l 

pir.i.linl     iirnnul    ..|     tlir     \,u|,.iml  .S..iirl)     o(     S..|i«    ul     llir    AiiirriiBii     Krv 
<iliilii>n. 

.MK.  AKIIII  K  W  AKKI  \,  liru.l  »(  llir  piihlicaiinn  ilrparlnient  of  llir  VVril 
iii||l«>li>r  iiilrtrkia,  Willi  |irr>riil  i|iiiirlria  In  KnuUiiU.  it  uii  a  vUll  to  llita  cotiii' 
liy.  arrivliiK  liy  KronfiHa  II  i;/i.';iii  liml  wcrk.  Adfr  a  (cw  dny«  in  New 
Vork   Illy   .Mr.   Warm)  proi'mlnl  to   i'illilniiK. 

MK.  JUlIN  .McCi'UlRCiK  lian  rrcciitly  Iwrii  ii|>|iiiintril  cuiuiiltlnii  rnginerr 
i>f  Ihr  WrIliiiaii  .Miir||iiii  KiiBinrrrinn  L'onipniiy.  Thin  potiliuii  ia  uiic  df  Inv 
porliiiur  mill  liiia  lircii  to  niiicc  llic  coiiiliiniiliini  •<(  llir  VVrllinati.SravrrMiiriian 
KiiKiiirrrlnK   t'i>iii|miiy  ami   llie  Wrimirr  Camp  &    l.iiiir   ('i.iiipuny. 

.MK.  J.  I..  I'l'TNAM.  Kriirriil  iiiaiiavrr  nf  llir  Clark  Aiilnnwilic  Tclr|ilionr 
Switoliboaril  Company,  I'roviilcncf,  R.  I.,  hna  rrliirncd  (ruin  a  Wcntrrn  trip. 
Ilr  rrpurtti  n  numt  Mliufnclitry  coiiililion  of  biiiinru  out  llirrr.  Mr  I'lonrtl  n 
iiiiiiilirr  of  ruiitractii  fi<r  ihr  ininpaiiy,  and  •latri  thai  tlir  ciiillotik  fur  ill  buni- 
ncMM   1^  iiio§i   pruniinintc. 

I'KOK.  K.  S.  MII.I.KK,  forinrrly  nuiiucinlr  prnfrstor  of  niccliaiiicul  mKinrcr- 
iiiic  ttl  I'lirdiic  Univcriity,  ha*  hrrn  riccird  to  a  -limilar  poiilion  in  the  school 
of  cnxinrrrinK  at  Colorado  Collrgr,  Colorailn  SprinRS-  Mr.  Ilrnry  C.  Lamb, 
who  for  some  yrars  has  Iwrn  in  ibf  employ  of  Mr.  \V.  S."  .Strallon  in  the  In- 
•  Irpnulrncc    Mine,   ha-i  been   appoiiileil   inslruelor   in   shop   practice. 

.MR.  IIIGO  RKI.><I.\(;KR,  of  New  Vork  City,  the  well-known  importer  of 
"Elrctra"  carlions  and  oilier  electrical  speciallie"t,  has  been  appointed  honorary 
coniniissionrr  to  Europe  of  the  Louiaiana  I'lirchase  Exposition  Company.  Mr. 
Kcisingrr  has  for  some  lime  bctn  acting  on  the  Exposition's  .New  Vork  commit- 
tee for  the  reception  of  distinguished  foreigners  arriving  in  that  city  from 
Europe. 

MR.  SIllRCl  V.\M.\Z.-\KI.  who  after  graduation  in  Japan  as  an  electrical 
engineer,  entered  the  Schenectady  works,  where  be  has  just  completed  a  two- 
years"  course  in  practical  work,  will  return  to  Japan  after  visiting  some  of  the 
more  iinporlnnt  electrical  generating  plants  in  this  covintry.  He  will  make  the 
jonrney  via  Europe  and  also  visit  the  most  important  electrical  centers  in 
dreal    liritain  and   the  Continent. 

.MR.  T.  .A.  EDISON  is  also  a  great  man  in  Germany.  The  Berlin  Tagcblalt 
asked  its  readers:  "Who  arc  the  most  distinguished  ten  men  alive  today?" 
It  received  1,000  answers.  Tolstoi's  name  heads  the  list,  with  502  votes; 
Momnisen  comes  next,  with  4g6:  then  Marconi,  with  445;  Ibsen,  with  425; 
Edison,  with  368;  Xansen,  270;  Rontgcn,  264;  Mcnsel,  the  artist,  248;  Prof. 
Koch.   .•j8  and    Emperor   William   II,   203   votes. 

MR.  WII.LI.XM  II.  XlSltET,  of  Sydney,  New  South  Wales,  formerly  super- 
intendent  of  locomotive  power  of  the  Queensland  Government  railways,  who 
received  bis  early  training  in  the  Westinghouse  shops,  and  who  now  repre- 
sents the  Westinghouse  Air  Brake  interests  in  .Australia,  sails  from  San  Fran- 
cisco this  week,  after  a  short  visit  to  the  United  States.  Some  important  con- 
tracts for  electrical  equipment,  etc.,  arc  expected  to  be  received  on  this  side 
shortly  after  Mr.   Nesbit's  arrival  in  .Xustralia. 

MR.  J.  E.  CALDERWOOn.— The  directors  of  the  Brooklyn  Rapid  Transit 
Company  have  decided  to  add  a  third  vice-president  to  the  list  of  officers  and 
have  •elected  J.  E.  Calderwood  to  the  place.  President  Winter  has  also 
appointed  Mr.  Calderwood  general  manager,  thus  making  him  the  virtual 
working  head  of  the  system.  A  year  or  so  ago  Mr.  Calderwood  came  from 
St.  Paul  as  assistant  to  President  Greatsinger.  He  had  eighteen  years'  expe- 
rience in   railroad  management  in  the  West. 

MR.  ALBERT  VON  HOFFMAN,  Milwaukee,  Wis.,  who  will  be  remem- 
bered by  street  railway  men  as  the  inventor  of  the  Falk  cast  welded  joint,  has 
announced  through  the  daily  press  that  he  has  invented  a  single-phase  system 
of  electric  railway.  No  details  as  to  the  new  system  are  given,  however.  The 
advantages  claimed  for  the  new  system  are  those  which  would  be  common 
to  any  successful  sipgle  phase  electric  railway  system,  namely,  the  elimina- 
tion of  rotary  converter  substations,  and  the  use  of  a  high  voltage  on  the 
trolley  wire  without  the  necessity   of   more   than   one   trolley   wire. 

MR.  EDWARD  IlfBER  has  withdrawn  from  the  firm  of  McCrosky  & 
Huber,  of  Cincinnati,  manufacturers  of  adjustable  reamers,  with  which  he  has 
been  connected  for  the  past  three  years.  He  has  accepted  a  position  as  assis- 
tant superintendent  in  charge  of  the  night  force  at  the  large  electrical  estab- 
lishment of  the  Bullock  Electric  Mfg.  Co.,  Cincinnati.  Before  entering  the 
above  firm  Mr.  Huber  was  for  several  years  associated  with  the  Bullock  Com- 
pany and  the  latter  is  to  be  congratulated  on  securing  the  services  of  so  able 
a  meehanic  as  Mr.  Huber  has  long  shown  himself  to  be. 

MR.  R.W  D.  LILLIBRIDGE.  the  well-known  publication  and  advertising 
manager,  has  outgrown  bis  quarters  recently  taken  at  170  Broadway,  New  York 
City,  and  to  secure  more  room  has  taken  the  suite  on  the  fourteenth  floor 
occupied  previously  by  the  Standard  Steel  Car  Company.  He  is  already  in- 
stalled and  very  much  at  home. 

MR.  H.  S.  MEVER.  chief  designing  engineer  of  the  British  Thomson-Hous- 
ton Company,  Rugby.  England,  is  now  on  a  visit  to  this  country,  and  has  been 
spending  a  few  weeks  at  the  General  Electric  Works,  Schenectady.  He  is  now 
in  New  Vork,  and  after  attending  the  annual  meeting  of  the  American  Insti- 
tute of  Electrical   Engineers  will  sail  for  England  on  May  26. 

SPENCER  TR.\SK  &  CO..  the  well-known  New  York  bankers,  electrical 
financiers,  etc..  announce  that  they  have  admitted  to  the  firm  Mr.  Eliphalet 
Xott  Potter,  of  New  Vork:  that  Mr.  A.  M.  Fox,  of  Albany,  will  represent  them 
in  that  city  as  resident  partner;  that  a  general  power  of  attorney  has  been 
given  to  Mr.  Carl  G.  Smedberg,  and  that  the  concern  is  moving  this  week  to 
new  quarters  corner  of  William  and   Pine   Streets. 

M.\JOR  A.  C.  JOLV  DE  LOTBINIERE.  R.  E.,  the  deputy  chief  engineer 
of  the  Mysore  Government,  is  now  in  the  United  States  with  a  view  to  placing 
contracts  for  additional  equipment  for  the  Cauvery  Falls  power  transmission 
plant  which  furnishes  power  to  operate  the  gold  mines  in  the  Kolar  district, 
Mysore.  India.      The  existing  electrical  e(]uipment,  which  was  furnished  by   the 


Griiriul  I'.lrtlilc  1  onipuiiy  liu»  a  capacity  of  4,000  lip,  ll  ia  |u  be  extruded  lu 
iii,iiuu  lip,  'Ihr  lurhinr>  arc  of  Pellon  type  built  by  llir  Swiaa  linn  of  Kuchcr 
Wy»  &  Co.,  of  i^iiiich.  The  traninilniun  line  It  va  inilci  in  Irniilli.  It  it  the 
longrti  in  thr  llrllUli   Empire, 

LI'.  COL.  C  UIIII.LO,  director  of  ilic  Spanith  Artrnal  al  Trubiu,  it  now  in 
.N'rw  York  foi  Ihr  purpoir  of  purchtt>iiig  fiirlhrr  American  rlnlrical  equip- 
nirnl,  machinr  loott,  rlc,  for  inntallulioii  in  llir  rxirntion  of  ihr  plant,  which 
liirnt  out  Ihr  big  giini  for  the  Spaniah  army  uiid  navy.  Thr  \\  ralinghouie 
liilrmlt,  ut  chroniclol  in  tlirac  paget  at  the  lime,  tccurcd  rrcrntly  a  can- 
tract  for  ronalderablr  rlcclriral  machinery,  and  the  Nilet-Uemcni  I'und  Company 
fiiriiiahrd  aiiine  large  gun  lalhri  and  other  ninchinr  loolt.  Col.  Cubilhi  it  a 
giieal  ul  the  llolrl  Miinhaltan.  He  i»  accompanied  on  hi*  vitit  lo  lhi«  country 
by  .Mr.  W.  .S.  Accirt,  the  European  rrtireaentativr  of  the  Nilri>  Kemrntl'ond 
intrrrala. 

.MK.  (!,  MARCONI. — A  cable  ditpatch  from  Uonic  of  May  7  tnyt:  .Signor 
.Marconi  waa  made  a  Roman  cilitrn  at  the  Capitol  at  noon  to-day  by  Prince 
I'oloniui,  Ihr  .Mayor  of  Komr.  In  llir  aftrrnoon  Marconi  delivrrrd  a  lecture 
in  the  great  hall  of  the  Capitol  before  King  Victor  Emmanuel  and  a  large 
audience  on  what  hr  lia<l  donr  and  what  he  hopes  lo  do  in  wirelrai  Irlrgraphy. 
At  the  conclusion  of  the  Ircliirr  Ihr  King  shook  hand*  with  Marconi  and  called 
him  a  glory  to  Italy.  The  enthiiaiaxm  manifrsird  at  Marconi's  reception  tur- 
passed  thai  exhibited  during  the  recent  vitita  of  King  Edward  and  Emperor 
William.  Signor  Marconi  attended  the  Stale  dinner  given  at  the  tjuirinal  the 
other  day  in  honor  of  Emiirrfir  William,  and  the  Kaiter,  after  cordially  compli- 
nienting  him,  invited  liim  lo  visit  him  at  Berlin. 

DR.  .M.  I.  I'UI'I.N  had  a  brief  article  in  the  twentieth  annivertary  number 
of  the  Ai-jf  i'ork  It'urld,  in  which  he  said:  Hitherto  electricity  has  largely  been 
employed  as  a  motive  power.  It  has  been  solving  our  problems  of  transporta- 
tion and  communication,  it  is  just  entering  upon  a  new  field,  that  of  manu- 
facture. It  has  moved  things;  now  it  will  make  them.  The  energy  of  our 
water  reservoirs,  our  coal  and  oil  fields  will  be  transformed  into  electrical 
energy  in  great  central  electrical  works,  and  from  there  distributed  to  various 
manufacturing  points.  .Mready  Niagara  is  being  to  some  degree  utilized  in 
Ibis  manner.  I  expect  to  live  to  sec  the  lime  when  most  cbcmicaU  used  for 
commercial  iiurposes  will  be  manufactured  by  electrical  power.  The  United 
Slates  will  always  lead  in  the  development  of  electrical  power,  because  it  has 
enormous  water  power,  coal  and  oil  fields.  This  will  enable  it  to  attain  and 
maintain  an  overwhelming  commercial  supremacy.  This  is  all-important,  for 
to-day  commerce  rules  the  world.  Society  rests  upon  an  economical  basis. 
.Militarism,  formerly  Iriumphant,  has  lost  its  prestige.  The  influence  of  this 
country  has  brought  about  a  revolution  and  instead  of  struggling  for  gold 
braid  and  hollow  tilKs,  men  have  learned  here  that  position  and  influence  are 
tlue   to   actual   work    tlone. 

MR.  CHARLES  T.  VEUKES  arrived  on  the  Krunprinz  Wilhclm  last  week, 
and  was  enthusiastic  about  the  progress  being  made  on  the  system  of  under- 
ground transit  in  London.  He  said:  "When  I  was  over  here  last  I  told  you 
that  the  Londoners  had  not  been  able  to  grasp  the  full  import  of  the  improve- 
ments being  made  in  their  transit  system.  They  are  getting  accustomed  to  it 
now,  and  are  beginning  to  realize  what  we  are  doing,  and  just  how  big  the 
undertaking  is.  The  work  has  progressed  faster  than  any  other  work  of  equal 
scope  ever  undertaken  in  the  British  isles.  Our  immense  new  power  house  is 
the  key  to  the  whole  situation,  it  covers  four  acres  of  ground,  and  has  a  water 
frontage  of  1,100  feet.  It  will  contain  ten  7,500-horse-power  engines,  and  there 
will  be  spare  space  to  increase  the  power  by  50  per  cent.  All  the  machinery  will 
be  installed  by  July,  1904.  We  have  converted  one  old  steam  road  five  and  one- 
half  miles  long  into  what  is  called  a  fourth-rail  system.  It  is  really  what  is 
called  over  here  a  third-rail  system,  but  a  fourth  rail  is  used  to  take  back  the 
current  without  any  loss,  it  is  a  surface  surburban  road  from  Ely  to  Harrow. 
The  public  has  no  access  to  the  tracks,  so  that  there  is  no  danger  of  an  accident 
from  the  charged  rails.  On  this  line  we  are  testing  controllers  and  motors 
and  educating  the  men  who  are  to  make  up  the  force  of  our  entire  system  in 
London.     It  is  a  kind  of  preparatory  or  training  school." 

MR.  A.  RIEPPEL,  Kocniglicher  Baurat,  of  Nurnberg,  Germany,  the  man- 
aging director  of  the  Augsburg-Nurnberg  Manufacturing  Company,,  well  known 
for  many  years  as  one  of  the  largest  and  most  successful  builders  of  struc- 
tural iron  work,  engines,  cars,  bridges,  etc.,  in  Europe,  is  now  visiting  this 
country  for  the  first  time.  His  works  employ  about  16,000  men  and  now  have 
over  2,000  at  work  on  the  bridges,  etc.,  of  the  new  railroads  being  built  by 
Germany  in  China.  Their  latest  success  has  been  with  gas  engines,  both  for 
gaseous  and  liquid  fuel.  They  have  long  built  these  engines  in  smaller  units 
up  to  400-hp.  and  operated  with  petroleum,  but  for  the  use  oi  waste  gas  as 
well  as  producer  gases  and  in  larger  units,  they  have  recently  developed  an 
entirely  new  design  constituting  the  result  of  many  years  of  extensive  expe- 
rience. The  engine  which  is  of  the  double  acting  cycle  type,  generally  in  tan- 
dem arrangement,  is  best  adapted  for  the  various  purposes  of  modern  power 
development  up  to  the  largest  units  required  by  municipal  central  stations  and 
iron  and  steel  works.  Mr.  Rieppel's  visit  to  this  country  was  made  to  inter- 
est the  AUis-Chalraers  Company  in  the  manufacture  of  the  products  of  his 
company,  and  by  mutual  agreement  to  enable  each  or  either  of  them  to  get 
into  closer  touch  with  the  requirements  of  the  trade  throughout  the  world. 
A  contract  has  been  entered  into  by  the  two  companies  giving  the  Allis-Chalmers 
Company  the  exclusive  right  to  manufacture  and  sell  the  Nurnberg  gas  engine 
for  this  country  and  selling  rights  in  many  foreign  countries,  especially  the 
Far  East  and  South  .Africa.  Details  of  this  have  already  been  given  in  these 
pages.  The  .Augsburg  Nurnberg  Manufacturing  Company  under  the  direction 
of  Mr.  Rieppel,  has  made  a  phenomenal  success  with  this  new  gas  engine  hav- 
ing within  the  past  few  months  received  orders  for  some  50,000-hp.  throughout 
Germany  and  Spain  chiefly  for  generating  electric  energy  and  for  blast  fur- 
nace and  spinning  mill  work.  One  of  these  engines  now  being  built  is  for 
an  important  spinning  mill  in  Northern  Germany  where  the  engine  will  be 
operated  by  producer  gas,  Mr.  Rieppel  is  now  on  a  tour  of  inspection  through- 
out this  country  after  which  he  will  visit  the  new  and  extensive  works  of  the 
Allis-Chalmers    Company    at    West    Allis   where    these    engines    will   be    built. 


-M.w  i6,  1903. 


ELECTRICAL     WORLD     ami     EXGLXEER. 


853 


Urabe  Botes. 


on    its  books,   including  one  or 


Hartford   and   New    Yc 
n    the    form   of    a    pad. 


rk,  has   is- 
Each   day 


THE   MILWAUKEE   COil.MLTATOR    COMPANY,    Milwuakce,    Wis.,    has 

tiled    notice    of    dLssoliition. 

THE  NORTH  ELECTRIC  CO.MI'ANY,  of  Cleveland.  Oliio.  has  increased 
its  capital   stock   from  $200,000  to  $^50,000. 

THE  PITTSBURG  STEAMSHIP  CO..  controlled  by  the  U.  S.  Steel  Cor 
poration,  has  ordered  a  large  Cross  oil  filter  from  the  Burt  Mfg.  Co.,  Akron, 
Ohio,  for  use  on  one  of  its  steamers. 

THE  VIVE  MANUFACTURING  COMl'ANV,  of  Cliicago,  lias  changed 
its  name  to  Norstrom  Lockout  TeIci)hone  &  .Manufacturing  Company,  and  the 
capital  stock  has  been  increased  from  $2,500  to  $6,000. 

THE  OHIO  ELECTRICAL  WORKS,  Cleveland,  Ohio,  have  placed  on  the 
market  a  line  of  eflicient  battery  fan  motors,  with  either  wet  or  dry  batteries. 
The  sizes  are  from  s  to  12  inch  fans.  The  motor  with  g-inch  fan  takes  only 
^  of  an  ampere  at  7  volts  and  runs  the  fan  at  i6oo-r.p.ni.  A  new  catalogue 
with   discount  sheet  is  now   ready   for   mailing. 

THE  DU  NOYER-CURRY  ADVERTISING  AGENCY,  Utica,  N.  V., 
announces  that  it  is  changing  its  offices  in  that  city  in  order  to  provide  for 
increased  business  which  it  has  been  able  to  secure  through  the  strong  and 
artistic  advertising  display  it  has  been  able  to  make  for  its  customers.  The 
agency  has  a  number  of  well-known  compan 
two  electrical  concerns. 

THE  PRATT  &  WHITNEY  COMPANY, 
sued  a  calendar  dated  from  May  i.  It  is 
some  extract  from  "The  Letters  of  a  Self-Made  Merchant  to  His  Son"  is 
placed  before  the  user  of  the  calendar,  and  from  the  character  of  these  quota- 
tions it  is  known  as  "The  Wisdom  Calendar."  It  affords  excellent  daily  food 
f«r  thought  and  guides  for  action. 

MR.  CHARLES  J.  BOGUE,  213  Centre  Street,  New  York  City,  has  re- 
cently issued  a  scries  of  four  bulletins  relating  to  projectors  and  searchlights, 
photo  engraving  lamps,  theatrical  lamps  for  stage  lighting  effects  and  thera- 
peutic apparatus.  Each  bulletin  is  completely  illustrated  with  views  of  the 
various  apparatus  coming  under  the  different  heads,  and  the  principal  dimen- 
sions  are   given    in    connection   with    the   illustrations. 

TRAVELING  ELECTRIC  HOISTS.— Pawling  &  Harnischfeger,  Milwau- 
kee, Wis.,  manufacturers  of  traveling  cranes,  have  just  issued  a  handsomely 
illustrated  bulletin  showing  a  variety  of  traveling  electric  cranes.  Large  half- 
tones show  the  utility  of  these  hoists  and  in  many  instances  the  service  to  which 
these  machines  are  applied  is  described.  Mention  is  made  of  a  few  applications 
to  which  these  hoists  are  already  applied  and  a  list  of  companies  using  these 
machines   is  given. 

THE  BOSSERT  ELECTRICAL  CONSTRUCTION  COMPANY,  Utica, 
N.  Y.,  has  been  publishing  a  series  of  twelve  bulletins  during  the  past  year. 
These  bulletins  are  y'Axioyi  and  are  neatly  and  attractively  printed.  A  hand- 
some green  and  gold  cover  with  brass  fasteners  is  provided  for  binding.  The 
entire  Bosscrt  line  is  covered  and  illustrated,  including  switches,  panel  and 
distributing  boards,  outlet  and  switch  boxes,  Erickson  insulators,  conduit  bush- 
ings  and   couplings,    etc. 

HUBBELL  PULL  SOCKET.— Mr.  Harvey  Hubbell,  Bridgeport,  Conn., 
manufacturer  of  the  Hubbard  pull  socket,  has  issued  a  neat  circular  in  which 
are  pointed  out  the  advantages  and  features  of  this  well-known  device.  By 
means  of  a  pendant  chain  a  single  light,  or  a  cluster  of  lights,  may  be  turned 
on   or  otf   by   a   pull   on  the   chain — every   othc-  pull   turning  the    lights  on;    the 


alternate   pulls   cutting  them  out.     These   circulars  are   being   sent   out   to   elec- 
trical  jobbers   throughout    the   country. 

THE  GREGORY  ELECTRIC  COMPANY,  Chicago,  announces  that  it  has 
just  bought  the  large  manufacturing  property  at  the  corner  of  Sixteenth  and 
Lincoln  Streets,  Chicago,  where  it  will  overhaul  and  repair  the  larger  size 
dynamos  and  motors  exclusively.  The  new  plant  covers  the  entire  block 
and  is  equipped  with  electric  power  transmission  and  electric  traveling  cranes> 
and  railway  tracks  run  into  the  building.  At  this  new  location  the  Gregory 
Company  is  ideally  situated  for  quick  handling  and  quick  shipments,  either  in- 
car  lots  or  less,  beirtg  within  a  quarter  of  a  mile  of  the  freight  depots  of  ali" 
railroads  in  that  section.  The  general  offices  and  sales  department  will  re- 
main,  as   heretofore,   at   54   South   Clinton    Street. 

CHLORIDE  ACCUMULATORS.— The  use  of  storage  batteries  for  light= 
ing  private  yachts  is  rapidly  increasing  to  such  an  extent  that  practically  every 
steam  yacht  of  modcrti  construction  now  includes  a  battery  of  Chloride  accu- 
mulators in  its  equipment.  The  great  advantage  of  a  storage  battery  lies  in: 
the  fact  that  it  enables  the  lights  to  be  used  throughout  the  night  while  the: 
machinery  is  shut  down,  thus  avoiding  the  vibration  from  the  running  of  ai 
generator  which  is  especially  noticeable  in  a  yacht  while  lying  at  anchor.  The 
Electric  Storage  Battery  Company  has  recently  contracted  for  the  installa- 
tion of  five  yacht  lighting  plants  on  l>oats  now  under  construction  at  Morris 
Heights,    N.    Y. 

THE  OTIS  ELEVATOR  COMPANY  will  relinquish  its  extensive  suite  of 
offices  in  the  Empire  Building,  New  York,  although  its  lease  has  still  some  time 
to  run,  and  move  to  the  Whitehall  Building  facing  Battery  Park,  because  of 
the  impossibility  of  procuring  additional  accommodations  in  the  former  building 
and  of  the  absolute  necessity  for  increased  office  facilities.  That  a  concern  pos- 
sessing about  12,000  square  feet  of  floor  space  for  its  executive  and  sales 
offices  in  the  popular  Empire  Building  should  be  compelled  to  move,  notwith- 
standing the  possession  of  an  unexpired  lease,  simply  to  get  more  room,  is  an 
couraging  prospect,  since  the  status  of  the  elevator  industry  is  indicative  of 
the  condition  of  affairs  in  the  building  and  real  estate  trades,  and  in  fact  of 
the  condition   of  business  in  general. 

THE  CHICAGO  FUSE  WIRE  &  MFG.  CO.  has  just  issued  its  catalogue 
No.  14,  a  copy  of  which  is  before  us.  It  advertises  fuse  wire,  fuse  strip  and 
fuse  links  for  electric  lighting  and  power  circuits,  also  fuse  blocks  and  fuses 
for  telephone  and  telegraph  work,  together  with  wire  joints  and  sundry  items, 
all  of  the  company's  manufacture.  This  list  is  neatly  printed  on  green  tinted 
paper  with  a  gilt  cover,  and  is  a  convenient  size  for  an  ordinary  pigeon  hole. 
The  Chicago  Fuse  Wire  &  Mfg.  Co.  believes  that  its  customers  will  find  this 
list  most  comprehensive  and  convenient  from  which  to  order.  The  catalogue 
also  gives  considerable  condensed  information.  The  company  now  carries 
stocks  at  its  three  offices  in  Chicago,  Buffalo  and  New  York.  A  copy  of  the 
catalogue   will    be   sent   on    request. 

ELECTRIC  FANS  AND  ACCESSORIES.— The  Manhattan  Electrical  Sup- 
ply Company,  New  York  and  Chicago,  confines  its  catalogue.  No.  15,  just 
issued,  entirely  to  descriptions  and  illustrations  of  electric  fans  and  acces- 
sories handled  by  it.  The  list  includes  bracket,  ceiling  and  desk  fans  of  a  great 
variety,  for  both  alternating  and  direct  current,  the  machines  being  of  all  the 
standard  makes  and  designs.  Each  style  is  briefly  described.  .\11  the  informa- 
tion necessary  to  aid  ,the  purchaser  in  selecting  goods  is  given.  This  catalogue 
is  peculiarly  valuable  because  it  brings  together  under  one  cover  illustrations 
and  descriptions  of  all  the  standard  fans  on  the  market,  and  the  purchaser  is 
thus  enabled  to  compare  the  different  machines  without  the  inconvenience  of 
handling   separate    catalogues. 


UNITED  STATES  PATENTS  ISSUED  MAY   5,   lyoj. 
[Conducted   by   Wm.    A.    Rosenbauni,    Patent    Attorney,    140    .Vassau    St.,    N.    Y.] 

726,837.  ELECTRICAL  DISTRIBUTING  SYSTEM;  Leonard  Andrews, 
Hastings,  England.  App.  filed  May  10,  1902.  Comprises  an  alternating 
current  generator,  a  conductor  to  be  supplied  thereby,  a  discrim- 
inating choking  device  and  duplicate  feeders  including  separate  coils 
of   said  device.        ' 

726,846.  INSULATOR  FOR  ELECTRIC  WIRES;  Joseph  R.  Bell,  PeckviUe, 
Pa.  App.  filed  June  28,  1902.  The  pin  has  a  slot  in  the  end  in  which  the 
wire  is  deposited  and  a  cap  screws  over  the  pin  to  confine  the  wire  in  the 
slot. 

726,912.  ELECTRIC  LIGHT  HANGER;  John  P.  Hcbcndahl,  Elizabeth,  and 
Mass.     App.  filed  April  18,   1902.     Details. 

726,860.  ELECTRIC  FURNACE;  Joseph  M.  Carrere,  New  Brighton,  N.  Y. 
App.  filed  May  22,  1902.  A  rotary  cylinder  built  of  refractory  bricks  and 
having  stationary  heads  between   which  it  turns. 

726.868.  TROLLEY  WHEEL;  Fred  B.  Corey,  Schenectady,  N.  Y.  App.  filed 
Aug.   21,   1902.     A  sheet  metal  wheel  of  steel,  having  a  copper  tread. 

726.869.  TROLLEY  WHEEL;  Fred  B.  Corey,  Schenectady,  N.  Y.  App.  filed 
Aug.  21,   1902.     A  modification   of  the  preceding  patent. 

726,912     ELECTRIC   LIGHT    HANGER;    John    P.    Hebendahl,    Elizabeth    and 

John  J.  Gf.fney,  Newark,  N.  J.     -Vpp.  filed  Nov,  26,  1901.     Details. 
726,917.     TI^)LLEY  WIRE   KINDER;  Thomas  S.   Herrick,   Muncie,  and  John 

H.  Bissctt  and  Franz  M.  Merrick,  .Anderson,  Ind.     App.  filed  Aug.  23,  1902. 

Elongated  spiral   grooves  each  side  of   the   wheel  conduct   a  displaced   wire 

to  the  grove  in  the  wheel. 


;jG.gjy.  IXCAXDESt  KXT  LA.MP;  John  W.  Howell,  Newark,  N.  J.  App. 
filed  April  29,  1901.  A  high-voltage  lamp  having  a  filament  composed  of  a 
number  of  independent  treated  sections,  jointed  near  the  stem  on  the 
end  of  a  supporting  wire  of  smaller  heat-radiating  capacity  than  the 
terminal. 

726.935.  REGULATION  OF  ALTERNATING  CIRCUITS;  Thomas  J.  John- 
ston, Brooklyn,  N.  Y.  App.  filed  November  20,  1901.  (See  Current  News 
and  Notes.) 

726.936.  TRANSFORMER;  Thomas  J.  Johnson.  Brooklyn.  N.  Y.  App.  filed 
Nov.  I,  1902.  The  inclosing  casing  of  an  oil-transformer  contains  pas- 
sages  for   the   circulation   of  a  cooling   liquid.' 

726.944.  MULTIPLE  SIGNAL  TRANSMITTER;  Geo.  E.  King,  Newton 
Highlands,  Mass.  App.  filed  April  25,  1900.  The  signal  wheel  contains 
segments  at  different  radial  distances  from  the  center,  which  are  arranged 
to  co-operate   with   respective   circviit   closers  to  send  different  signals. 

726.945.  ELECTRICAL  OUTLET  BOX;  Hubert  Krantz,  Brooklyn.  N.  Y. 
App.  filed  Feb.  26,  1902.  The  bo.x  is  iti  two  parts  connected  by  a  ball 
joint,  permitting  them  to  be  adjusted  to  fit  the  surface  of  the  wall  in 
which  it  is  placed. 

726.952.  MEANS  FOR  AVOIDING  HUNTING  OF  ALTERNATE  CUR- 
RENT M.\CHINERY;  Henry  C.  Leake,  Ncwtastleupon-Tyne,  England. 
.App.  filed  April  9,  1901.  The  invention  l-elates  to  parallel  systems  of  dis- 
tribution in  which  single  or  multiphase  machinery  is  so  arranged  and 
operated  that  the  potential  difference  across  their  terminals  is  maintained 
constant  in  effective  value  and  periodicity.  The  object  is  the  provision  of 
means  whereby  the  periodic  fluctuation  of  the  angular  velocity  of  the  ro- 
tating iiart  is  decreased  and  in  so  far  as  it  does  occur,  made  of  practical 
iinimjiortance. 
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7i6.g6j.  MKA.VS  TOR  |-R|;VI:.\TI.\(;  TIIK  lilSHKllA.\t  K  l)V  TEI.I. 
I'llONKCIKCUITS;  Curl  JoMgili  AiimiM  MUlialkr.  I  liarl»llrnl>iirii.  l^r 
iiiiiiiy.     Api'.    tilrd  June   jj,   1M4M.      (Scr  page  834.) 

7J6.M64.  fKNTKAI.  KNKKCY  TELKI'IIOMC  SVSTKM;  Kriii|»lri  II  Mil 
Irr,   C'liicaiiii,    III.     A|>|).   Iilrtl   N'ovriiilirr   j5.    igno.      tScr  pngr  Hj^.  1 

7J6.084.  TEI.KI'IIONV;  William  K.  IVrnMrton,  WitlnilKTg.  \Vi..  A|.|..  hie.l 
June    lu,    mm.      (Srr  pane  8.14.) 

7i6,9»7-  NU>Tt>R  lONTRUUI.ER;  William  U.  Toller.  Schnccla.ly.  .\.  Y. 
App.   filed  Aiigimt    j,    i8«9.      (Sec   Current    New»  ami   N'olet.) 

7J6.V94.  HA.NIl  SKTIINC  .MKCIIANLSM  I'OR  fl.DCKS;  The.xli.r  Siliaf 
(er,  llellerup,   Denmark.      .\|ip.   lilol    l'°eli.   s.   luuo.      Details. 

7J7.0JI.  TROLLEY;  W  ni.  S.  Slmklon,  I'liiladelphin,  I'a.  App.  filed  March 
13,  1903.  A  yoke  pivoted  upon  the  trolley  pole  with  ill  upper  end* 
divrrging  from  point,  near  the  rim  ..f  the  wheel  ami  serving  to  deflect 
Ihe  wire  into  the  wheel. 

>.-7.oj4.  MANTKACTURK  OF  I  .\.\l  I'llIDi  >.N  ;  Juliiit  Tafcl,  Wurihurg.  Gcr 
many.  .\pp.  filed  April  j.  igoi.  .\  process  consisting  in  submitting  an 
acid   bath  of   imidocamphoric   acid    to  electrolytic   reiluction. 

7i7.o»5.  ART  OK  PRODUCI.NG  IIYDROXYLAMI.V;  Julius  Tafcl,  Wurzburg. 
Germany.  App.  filed  I'eb.  j^,  1903.  Nitric  acid  is  reduced  by  electro- 
lytic  action. 

7.'7.o->6-  t'AMl'IlIDIN  AND  METHOD  OK  I'REI'ARING  SAME;  Julius 
Tafel,  Wurihurg.  Germany.  .\pp.  filed  .\pril  j.  igoi.  .\  process  con- 
.listing  in  suhinitling  n  solution  of  imido-cnmphoric  .icid  in  sulphuric  .-icid 
in  the  calliodc  compartment  of  .1  cell  to  the  action  of  current  and  then 
removing  the  greater  portion  of  the  sulphuric  acid  and  treating  the  re- 
mainder with  chloroform  to  separate  the  resultant  camphidon.  tlun 
supersaturating   the   remainder  with  an   alkali   to  isolate  the  camphidin. 

7J7.031.  ELECTRIC  CONDUCTOR  OK  CAHLE;  Krancis  Trcmain,  High 
gate.  Eng.  .\pp.  filed  .-Vpril  24.  looj.  Induction  coils  are  placed  at  short 
distances  along  a  cable  and  suitably  protected,  to  reduce  the  elTects  of 
"capacity." 

7.-7.041.  INDEX  NEEDLE  OR  i'Ol.NTEK  FOR  ELECTRICAL  MEASUR- 
ING INSTRUMENTS;  Edward  Weston,  Newark,  N.  J.  App.  filed  May 
7.  190J.  The  counterweight  of  the  needle  is  made  in  one  piece  therewith 
and  bent  upon  itself  as  required  to  accurately  adjust  the  balance. 

727,060.  TELEGRAPH  APPARATUS;  John  C.  Barclay.  New  York.  N.  Y. 
App.  filed  Jan.  10.  1903.  Consists  of  novel  means  for  converting  direct 
current  into  alternating  current  and  for  maintaining  ground  connections 
for  the  line  during  the  operation  of  the  transmitters. 

727,064.  CIRCUIT  CLOSER;  Walter  J.  Bell.  Los  Angeles,  Cal.  .\pp.  filed 
Jan.  2,  1903.  An  attachment  for  trolley  wires  whereby  current  delivereil 
therefrom  to  switch  operating  magnets  in  the  track  can  be  controlled  from 
the   car. 

7J7.068.  COLLECrOR  KOR  ELECTRIC  TRAMROADS  OR  RAILROADS; 
Andre  Balzano,  Munich.  Germany.  App.  filed  Dec.  23,  1902.  The  sKu 
containing  the  conductor  is  filled  with  a  mixture  of  vaseline  and  glycerine. 

727,077.  APPAR.-\TUS  FOR  LOC.-VTING  METALS,  MINERALS,  BURIED 
TREASURES,  ETC..  WITHOUT  DIGGING;  Fred  H.  Brown,  Los  An- 
geles. Cal.  App.  filed  Feb.  zS,  1902.  A  testing  apparatus  for  measuring 
the  resistance  between  two  points  on  the  surface  of  the  earth. 

727.089.  PRINTING  TELEGRAPH;  Henry  Casevitz,  Paris,  France.  App. 
filed  Oct.  10,  1 90 1.  The  invention  relates  more  particularly  to  the  opera- 
tion o"f  a  register  comprising  a  series  of  disks  connected  together  similar 
to  the  disks  of  a  mechanical   counter. 

727,095.  METHOD  OF  UTILIZING  CALCIUM  CARBIDE  REFUSE  AND 
PRODUCT  THEREOF;  Geo.  E.  Cox,  Niagara  Falls,  N.  Y.  App.  filed 
Sept.  3,  1902.  The  refuse  is  converted  into  an  ingot  by  passing  a  suitablt 
current  through  it. 

727,101.  OZONE  GENER.\TOR;  George  L.  Curtis.  New  York.  N.  Y.  App. 
filed  Ian.  17,  1903.  An  apparatus  adapted  to  generate  ozone  while  held 
in  the  hand  and  to  deliver  the  same  to  the  nostrils  of  the  user. 

727,117.  REVERSIBLE  G.\LVANIC  BATTERY;  Thomas  A.  Edison,  Llewel- 
lyn Park.  N.  J.  App.  filed  Oct.  3,  1902.  (See  Current  News  and  Notes.) 
MOTOR;  Harliegb  Gillette,  Chicago,  III.  App.  filed  July  17,  1902. 
The  motive  power  is  generated  by  a  gravity-acting  weight  which  operates 
intermittently  against  a  swinging  object.  Between  operations  the  weight  is 
raised  by  an  electro-magnet,  the  circuit  of  which  is  controlled  by  the  weight. 

727,147.  AUTOM.-\TIC  OPER.\TING  MECHANISM  FOR  ELECTRIC 
R.MLW'.'KY  SWITCHES;  Gray  W.  Johnston,  New  York,  N.  Y.  App.  filed 
July  16,  1902.  A  magnet  energized  by  the  car  throws  a  peculiarly  con- 
structed circuit  changer  to  energize  one  or  the  other  of  two  magnets  act- 
ing upon  the   switch  point. 

727.182.  ARMATURE  WINDING  APPAR.-\.TUS;  Fred  P.  McBerty.  War- 
ren, Ohio.  App.  filed  July  7,  1902.  The  armature  shaft  is  clamped  in  a 
yoke  which  is  rotated  while  a  wire  guide  directs  the  wire  into  the  grooves 
of    the    armature. 

727,206.  ELECTRIC  SWITCH;  \'ernon  Royle,  Paterson,  N.  J.  .^pp.  filed 
March  4,   1902.     Details. 

727,227.  ELECTRIC  RAILWAY;  Clendinen  A.  Thompson,  New  Y'ork,  N.  Y. 
App.  filed  Feb.  4,  1903.  A  hood  for  the  third  rail  is  fastened  to  the  web 
of  the  rail,  thus  making  it  possible  to  apply  the  invention  to  existing  third 
rails. 

727.249.  RESIST.\NCE  PILE;  Edgar  H.  Wise.  Westmont.  Pa.  App.  filed 
Mav  12.  1902.  Alternately  arranged  disks  of  conducting  and  non-con- 
ducting material  having  inter-engaging  slit-portions  which  bring  a  portion 
of  one  into  the  plane  of  another. 

727.276.      MOTOR   VEHICLE;    Thomas  i.    Boyle.    Ogdcn.    Utah.      .\pp.    filed 
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.Nov.  14,  luiij.  Drluiln  of  II  phiii  (or  Ihrowinc  cIm  nnrtur  onto  a  aliurt 
circuit    to   Kl    ■>   a    hrakr. 

727.JIH.  THEKMAI.  1:1  K(  TkIC  FIKI  ALARM;  Tbonu*  It.  Duncan  ami 
Krancis  A.  Dnneun,  Nrwlieig,  Ore.  A|ip.  (ilnl  March  6,  tnpuj.  An  expan- 
sion chamber  uclualm  a  circuit  doari,  thr  iiiiiuiiiil  nf  r»|ianMoii  peniiillcil 
before  such  actuation   being  used  to  drterminc   the  lacaciun  of   ihr   fire. 

7J7.JJ5.  TRANS.MI.SSION  AND  UKCKIPT  tJK  SIGNALS;  Riidnald  .V 
Krstenilrn.  .Mteghrny,  l'».  App.  filed  June  j,  lyoo.  (Sc»  Current  .N'rwf 
and    .Voles.) 

7.>7.3.'6.      SELECTIVE    SIGNALING    HV    KLECTRo .MAGNETIC    WAVES; 

Reginald    /\.    Kessrnden,   Manico,   .\'.    C      App.    filed   Aag.   *7.   i«oj.      (Scv 

Current    News  and   Nolct.) 
7J7.3J7.      RECEIVER    FOR    ELECTRO.MAGNETIC    WAVICS;    Reginald    A. 

Kesaemlen.   I'iMsburg,    I'a.      Ajip.   filed   Scpc.   37.    i€;o2.      (See  Currenl   News 

■nd    Notes.) 

727.3J8.  RECEIVER  KoR  SIGNALING:  Reginald  A.  Ke.sen.len.  Fort  Mon- 
roe, \'a.      App.    filed    December   29,    1902.      (See  Current   .Ncwi  and   Notes.) 

727.3-I9.  SIGNALING  BY  E1.KCTR0.MAGNI:TIC  WAVES;  Reginald  A. 
Kessenilen.  Pillshurg.  I'a.  \\<\:  filed  March  14,  1903.  (See  Currenl 
News  and   Notes.) 

727.330.  s/gNALLING  by  ELELTRO.MAGNETIC  WAVES;  Resinald  A. 
Kessenden.  Kort  Monroe.  V'a.  App.  filed  March  21,  1903.  (Sec  Current 
News   and    .Notes.) 

727.331-  RECEIVER  KOR  ELECTROMAGNETIC  WAVES;  Reginald  A. 
Fcssenden.  Pittsburg.  I'a.  .\pp.  filed  April  q.  1903.  (See  Current  News 
and   .Notes.) 

727.360.  ELECTRICAL  W.ATF.K  HEATER;  Harry  M.  Hill,  St.  Ixmis,  Mo. 
.\pp.  filed  March  31,  hjoj.  Two  concentric  cylinders  forming  the  terminals 
of  a  circuit,  the  water  being  directed  through  an  annular  space  between 
them  and   lieing  healed   by   the  passage  of  current  through  it. 

727,.i6i.  ELECTRICAL  WATER  HEATER;  Harry  M.  Hill,  St.  Louis.  Mo. 
.App.   filed   .May   10,    1902.     A  modification  of  the  preceding  patent. 

727.411.  .\LTERNATING  CURRENT  MOTOR;  Fred  P.  McBerty.  Warren. 
Ohio.  .\pp.  filed  June  30,  1902.  Small  motors  are  starleil  by  twisting  a 
crank  shaft  geared  to  the  armature  until  such  a  speed  is  attaine<I  that  the 
revolution    is   continued    and    accelerated    by    the    current    passing    through. 

727.4.17.      APPARATUS    FOR   THE   CONTINUOUS    PRACTICE   OF    ELEC- 


Ozone  Generator. 


26,936. — Transfer 


TROLVTIC  PROCESSES;  Pedro  G.  Salom,  Philadelphia.  Pa.  App.  filed 
Sept.  17,  1902.  The  material  to  be  acted  upon  is  continuously  supplied 
to  an  electrode  and  the  product  formed  at  another  electrode  is  continu- 
ously removed  without  interruption  of  the  process. 

727,468.  ELECTRIC  CURLING  IRON;  Murray  Shepherd,  Salt  Lake  City, 
Utah.  App.  filed  -Xiiril  29,  1902.  The  handle  of  the  iron  fits  into  the  side 
of   a   lamp   socket   to   receive   current  therefrom. 

727,471.  COMBINED  ELECn"ROL\'TIC  AND  MECHANICAL  INTER- 
RUPTER; Horace  R.  Smith,  Altoona,  Pa.  .App.  filed  July  25,  1902.  An 
interrupter  suitable  for  the  operation  of  Ruhmkorff  coils  comprising  both 
an  electrolytic  or  Wehnelt  interrupter  of  modified  form  and  a  mechanical 
interrupter  mutually  qualifying  the  effect  of  each   other. 

727.478.  ELECTRIC  SWITCH;  John  L.  Steeb,  Butler,  Pa.  App.  filed  Aug. 
30,  1902.     Details  of  an  electro-magnetic  railway  switch. 

727,496.  PL.ATE  FOR  ELECTRIC  ACCUMULATORS;  Donato  Tommasi. 
Paris.  France.  App.  filed  .\ug.  3.  1901.  Short  bars  or  plates  extend  across 
the  cavities  containing  the  active  material. 

727,525.  ELECTRIC  B.VfTERY  FOR  BODY  WE.\R;  Richard  Wingren.  Bur- 
lington, Kan.     App.   filed  Feb.   16,   1903-     Details. 

727.543.  MULTIPLE  SIGNAL  TR.\NSMITTER:  George  E.  King.  Newton. 
Mass.      App.  filed   Dec.   11.   1902.     A  modification  of  patent  No.   726,944. 

727,549.  C.ATHODE  HOLDER;  Joseph  Matthews,  Birmingham  and  William 
Davies.  County  of  Worcester.  England.  App.  filed  March  29.  1901.  The 
holder  has  a  trough-like  receptacle  to  receive  the  metal  falling  from  the 
cathode. 


Electrical  World  and  Engineer 

TlllC  CONSOI.IIMTION  OF  "THE  ELECTRICAL  WORLD"  AND  "ELECTRICAL    ENGINEER." 


Vol.  XLI. 


NEW  YORK,  SATURDAY,  MAY  23,  1903. 


No.  21. 


ELECTRICAL  WORLD  AND  ENGINEER 

Published    weekly   by    the 

McGRAW  PUBLISHING  CO. 

114  LIBERTY  STREET,  NEW  YORK. 

Telephone  Call:  7605  Cortlandt.        Cable  Address:  Electrical,  New  York. 

Edited  by  T.   C.   Martin   and  W.   D.   Weaver. 


Chicago  Office  -         •         -         •         11 39  Monadnock   Block. 

Philadelphia  Office 929  Chestnut  Street. 

European  Office     Hastings  House,,  Norfolk  St.,  Strand,  London,  England. 


NOTICE  TO  READERS 

WHO  ARE  NOT  SUBSCRIBERS. 
The  Electrical  World  and  Engineer  is  not  returnable  from  the  newsdealer. 
If  you  desire  to  purchase  the  paper  from  a  dealer  it  will  be  to  your  advantage  to 
notify  him  that  you  will  want  it,  in  order  to  insure  his  having  a  copy  for  you. 
If  you  wish  to  receive  the  paper  regularly,  please  send  in  your  subscription  so 
that  we  can  mail  it  to  you  direct. 

Single  copies  are  lo  cents  each.  The  52  copies  for  the  entire  year  cost  $3.00 
in   advance.     Please  send  remittance   with  your  subscription  order. 

ELECTRICAL  WORLD  AND  ENGINEER. 

NOTICE  TO  ADVERTISERS 

Change  in  advertisements  intended  for  a  particular  issue  should  reach  the 
office  of  the  ELECTRICAL  WORLD  AND  ENGINEER  by  10  A.  M.  MON- 
DAY of  the  week  of  issue.  New  advertisements  can  be  received  up  to  noon  of 
Tuesday  of  the  week  of  issue. 

The  first  issue  of  each  month  is  an  export  issue,  having  an  extraordinarily 
large  foreign  circulation  in  addition  to  the  regular  domestic  and  foreign  circula- 
tion of  this  paper. 


TERMS  OF  SUBSCRIPTION 

United   States,   Canada  or   Mexico         .... 

Foreign    Countries,   within    the   Postal   Union 

Great   Britain   and    Ireland         ...... 

Germany         ......... 

France  ......... 

Single  copies .to 

Remittances  for  foreign  subscriptions  may  be  made  through  our  European  office. 
In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 

Copyright,   1902,  by  McGraw  Publishing  Co. 


per  year,  $3.00 

6.00 

25   shillings 

25    marks 

31    francs 


Entered    as    second-class  mail    matter   at   the    New    York    Post    Office. 
NEW  YORK,  M.A.Y  23,  1903. 

CONTENTS. 

A  New  Telephone  Exchange  for  Yonkers,  N.  Y 885 

Successful   Conference  on   the  Union   Engineering  Building    858 

Institute   Annual   Meeting   858 

The  Curtis  Steam  Turbine   839 

Recent   Development   of   the   Chicago   Edison   and   Commonwealth    Electric 

Systems    863 

The  New  Plant  of  the  Oskaloosa  Traction  and  Light  Company   869 

Development  of   Light  and   Power   Business  at   Red   Oak,   Iowa   871 

The   Pontiac  Light  and  Water  Company,   Pontiac,   111 874 

Statistics  of  the  Massachusetts  Electric  Supply  Systems  in  1902.     By  Alton 

D.   Adams    877 

Death  of  Edward  Tremlett  Carter    879 

Centralized  Management  of  Electrical  Properties.     By  H.  S.  Knowlton  ....  880 
Enclosed   Arc   Lamp    Statistics — Records   of   Thirty   Central   Stations.      By 

L.   B.   Marks   881 

Remarkable  Development  of  Light  and  Power  in  Chicago   882 

Rectification  of   Alternating  Currents  by   Means  of  the   Electric  Arc    ....  883 

Electricity   on    Trunk    Lines    883 

The    Use   of    tlie    Differentially-Wound    Telephone    Receiver    in    Electrical 

Measurements.      By  Prof.    H.   Ho,  Tokyo    884 

Independent  Telephone  Traffic  Company  of  Cleveland   885 

A  New  Telephone  E.xchange  for  Yonkers,  N.   Y 885 

Annual  Convention   of   Railway   Telegraph   Superintendents    886 

Recent  Electrochemical  Developments.     By  Clinton  Paul  Townsend   886 

New    Telephone    Patents    887 

Niagara  Meeting  of  the  Electrical   Engineers    889 

Programme  of  the  Chicago  N.  E.  L.  A.  Convention   889 

Current    News   and   Notes    890 

Letters  to  the  Editors: 

A  Correction.     Bv  Bion  J.  Arnold    891 

How  to  Produce  Gravity  Experimentally.     By  Townsend  Wolcott   891 

Dimensions  of  Physical  Quantities  and  Abbreviations  of  Units.     By  H. 

H.    Wait    891 

Digest   of   Current   Electrical    Literature    8qz 

Self-Cooling   Transformers    895 

A  Comprehensive  Engine  Test   897 

Exhibits   at  the  Railway   Telegraph    Superintendents'    Convention    S97 

Eck   Universal    Fan    Motor    898 

Thermo  Call    Button    898 

Gain   Cutting  Saw    898 

Motor   Quick  Stop  Device    899 

New    Ignition    Dvnamo    099 

Registoring   Brush-Holder    900 

Smith  Storage  Battery  Plant  in  Boston 900 

Repairable    Fuse    Plug    900 

News  of  the  Week    ♦ 901 


National  Electric  Light  Convention. 

The  remarkable  growth  which  has  attended  the  membership  of 
the  National  Electric  Light  Association  during  the  past  year,  and 
which  will  doubtless  result  in  a  very  large  convention  next  week, 
brings  out  the  essential  fact  that  while  in  the  large  cities  there  must 
be  extensive  systems  of  electric  light  and  power,  these  will  be  rel- 
atively few  as  compared  with  the  number  of  central  stations  as  a 
whole.  There  are  now  not  far  short  of  3,750  central  station  sys- 
tems in  the  United  States,  and  the  Association  has  already  drawn 
into  its  ranks  at  least  25  per  cent,  of  the  most  progressive  and  suc- 
cessful of  these.  But  it  is  obvious  that  a  great  many  of  them  are 
not  large,  and  from  the  nature  of  their  environment  never  can  be 
large.  They  will  grow  and  prosper,  but  limitations  of  local  area, 
population,  wealth,  industry,  etc.,  will  also  be  determining  and 
restricting  factors  as  to  their  business. 


It  is  obviously  to  the  best  interests  of  the  .\ssociation  that  these 
many  smaller  companies  should  be  members,  while  the  companies 
should  be  studied  in  return  as  to  the  make-up  of  the  programme, 
the  work,  etc.,  so  that  they  may  derive  benefit  from  the  existence  of 
the  body.  We  are  glad  to  note  the  attention  paid  by  the  officers  to 
these  two  points,  and  from  such  meetings  as  those  of  Cincinnati 
last  year  and  Chicago  this  year,  believe  we  shall  be  able  to  date  a 
new  era  in  the  usefulness  and  influence  of  an  Association  whose 
opinions  and  decisions  can  be  made  of  great  and  beneficial  weight 
in  every  connnunity  and  in  every  part  of  the  country. 


Emphasizing  our  views  in  this  respect,  we  have  taken  occasion  in 
this  issue  not  only  to  note  appropriately  the  progressive  work  of 
that  great  system,  the  Chicago  Edison  Company,  but  to  describe 
and  illustrate  some  of  the  more  typical  plants  of  lesser  size,  which 
have  met  problems  of  their  own  and  have  shown  what  can  be  done 
in  limited  spheres  of  opportunity.  There  is,  indeed,  a  great  future 
for  the  smaller  systems,  regarded  collectively,  and  we  believe  that 
a  great  deal  of  benefit  can  be  derived  from  the  study  of  the  plants 
that  must  always  be  in  the  majority  and  which  in  themselves  provide 
a  fine  outlet  for  capital  and  talent.  Some  of  the  details  given  in 
the  articles  we  present  are  of  a  most  interesting  and  encouraging 
nature. 


The  Union  Engineering  Building. 

As  will  be  noted  from  the  reports  elsewhere  in  this  issue,  the 
work  is  actively  going  forward  of  carrying  out  plans  to  give  effect 
to  the  Carnegie  gift  of  one  million  dollars  for  a  union  engineering 
building.  The  conference  last  week  of  the  delegates  of  the  four 
national  engineering  societies  and  the  Engineers'  Club  was  of  a 
most  harmonious  and  satisfactory  character,  and  the  resolutions 
were  framed  and  adopted  in  a  spirit  that  augurs  well  for  the  future 
of  this  great  and  noble  enterprise.  A  good  deal  of  hard  work  yet 
remains  to  be  done,  and  we  congratulate  the  .A.merican  Institute  of 
Electrical  Engineers  on  the  zeal  and  enthusiasm  with  which  it  is 
buckling  down  to  its  part  of  the  responsibility  imposed  upon  it  by 
the  gift.  In  selecting  Messrs.  Scott,  Arnold  and  Wheeler  as  its 
representatives  for  the  joint  work,  the  Institute  has  made  a  wise 
choice  which  we  believe  events  will  fully  justify;  and  in  the  prompt 
manifestation  of  generosity  upon  the  part  of  individual  members 
and  electrical  companies,  we  see  warrant  and  assurance  of  success 
all  along  the  line.     While  members  will  give  to  the  extent  of  their 
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ability  ni)(l  |iul)lic  .npitit,  wc  nrr  sure  that  the  great  electrical  cor- 
poratioio  drawiiiK  upon  tlie  hi.stitiilc  for  their  |ir(ife<isional  talent  will 
rccuKiii/e  KOX-'rully  that  thi.s  gift  is  niso  to  tiien)  for  their  welfare; 
anil,  .seeing  this,  they  will  be  stimtilnted  to  meet  Mr.  Carnegie  in  his 
own  wise  and  fur-sighted  endowment  of  the  engineering  professions 
and  arts. 


Electricity  anu  Steam  Traction. 

Klsewhere  in  this  issue  we  publish  an  abstract  of  Mr.  I)c  .Miiralt's 
article  in  the  North  Atinrutiii  Ncvifw  replying  to  that  of  Mr.  Van- 
derbilt  to  which  we  directed  attention  some  months  ago.  It  seems  to 
us  that  the  reply  is  as  good  as  the  article  that  evoked  it,  and  that  elec- 
tricity conies  out  very  well  from  this  latest  analysis  of  its  pretensions 
and  performances  in  the  field  of  traction.  Meantime  it  is  impossible 
to  avoid  noting  the  signs  of  the  times  that  all  make  toward  electricity 
and  away  from  steam.  It  would  be  strange  if  they  did  not.  The  New 
Vork  I'utu's  affords  striking  evidence  last  week.  On  Tuesday,  dis- 
cussing the  Manhattan  Elevated,  it  said :  "The  change  from  steam 
power  to  electricity  is  a  success  from  every  point  of  view.  It  has 
enormously  increased  the  etliciency  of  the  system,  and  in  every  way 
promoted  in  niarkcd  degree  the  public  convenience."  On  the 
day  following,  it  said,  discussing  the  larger  facilities  given  in  Con- 
necticut to  the  electrics,  "The  competition  of  the  trolley  is  the  most 
formidable  the  steam  railroads  have  ever  known,  and  it  is  only  just 
beginning."  It  points  out  the  inevitableness  of  electric  transporta- 
tion between  New  York  and  Boston,  across  the  State.  That  is  about 
enough  for  one  week. 


ELtcTRicAL  Consolidations. 

The  paper  by  Mr.  Knowlton,  which  we  publish  in  another  column, 
excellently  sets  forth  the  gains  which  may  sometimes  be  attained  by 
consolidation  and  centralized  management.  Consolidation  is  the 
spirit  of  the  times  and  has  become  so  through  its  intrinsic  advantages 
of  one  kind  or  another.  Electric  railway  properties  in  particular 
often  gain  greatly  in  efficiency  through  wise  consolidations  of  con- 
tiguous properties.  In  this  case  the  gains  are  especially  large  and 
conspicuous,  since  connecting  roads  give  new  opportunities  for 
mutual  assistance  and  added  public  usefulness  when  placed  under  a 
single  management.  The  facility  which  such  combination  lends  to 
through  routing  of  cars,  the  convenience  of  exchanging  power  and 
rolling  stock  and  the  more  liberal  system  of  transfers  which  be- 
comes feasible;  all  these  things  tend  to  give  new  life  to  the  united 
enterprise  and  to  pave  the  way  for  even  greater  improvements. 
Common  sense  shows  that  two  companies  operating  for  the  benefit  of 
the  same  public  in  the  same  territory  cannot  carry  on  cut-throat 
competition  without  suffering  thereby,  and  any  sort  of  reasonable 
modus  vivendi,  from  a  rate  agreement  to  actual  union,  will  tend 
to  improve  the  working  conditions.  And  so  we  see  a  constant  suc- 
cession of  coalitions  of  one  sort  or  another  and  the  results  usually 
justify  the  wisdom  of  the  union. 


But  there  is  another  side  of  the  question,  which  in  the  case  of 
electric  light  and  power  companies  must  not  be  overlooked.  The 
essential  thing  which  makes  ordinary  combinations  effective  is 
physical  union,  the  actual  merging  of  two  or  more  systems  into  one. 
Electric  light  stations  are  not  like  shoe  factories,  able  to  send  a 
competing  product  to  the  other  end  of  the  country,  and  each  is 
obliged  to  serve  its  own  territory  well  or  go  out  of  business.  And 
in  such  a  condition  we  do  not  hesitate  to  say  that  the  union  of  non- 
continuous  properties  into  aggregations  under  a  single  management 
not  absolutely  and  directly  responsible  to  any  one  local  public,  is 
often  of  dubious  advantage,  save  to  the  brokers  who  thereby  inject 
a  new  flood  into  the  united  aqueous  fluid  of  the  component  units. 
In  cold  blood  the  process  practically  means  that  the  good  properties 
lend  a  somewhat  fictitious  value  to  the  poor  ones  at  the  expense  of 


ilu-  public  on  whose  patronage  and  good  will  prosperity  ultimately 
depends,  and  often  at  the  rxpcnur  of  honest  investors  who  have 
looked  ujion  the  local  plant  as  a  sound  conservative  investment 
instead  of  a  water  bucket.  We  think  that  the  alleged  advantages 
from  a  centralized  management  are  in  such  cases  mostly  moonshine, 
the  fact  being  that  the  control  is  thereby  removed  from  those  who  arc 
in  clo.se  touch  with  their  customers  and  shiifUcd  over  into  the  hands 
of  those  whose  only  interest  lies  in  squeezing  out  dividends  to  match 
imaginary  assets.  It  is  perfectly  true  that  a  big  aggregation  of 
plants  may  employ  engineering  talent  of  a  high  order,  but  it  is 
notorious  that  it  d(jcs  not  often  do  so,  and  frc(|uently  replaces  com- 
petent local  managers  who  are  good  business  men  and  skilled  engi- 
neers, by  second-rate  men  who  can  be  had  cheaply,  and  who  are 
held  up  from  failure  by  occ.^sional  aid  of  an  order  which  the  original 
superintendent  would  have  scorned  to  ask. 


We  believe,  and  wc  think  most  central  station  in.m.iKiis  will  agree, 
that  the  key  to  success  in  their  business  is  an  intimate  knowledge  of 
the  local  situation  and  its  requirements,  a  complete  grasp  of  the 
powers,  needs  and  limitations  of  the  plant,  and  a  direct  personal 
knowledge  of  the  needs  of  the  customers.  No  two  plants  arc  exactly 
alike  and  it  is  the  man  who  knows  his  station  as  a  small  boy  his 
pockets,  who  is  in  daily  touch  with  the  community,  and  does  not 
have  to  plead  with  a  distant  office  for  three  months  before  he  can. 
do  what  is  necessary  tKiw,  who  will  make  a  success  of  the  enterprise. 
We  believe  particularly  for  stations  of  moderate  size  in  the  all- 
around  man  clothed  with  plenary  powers  by  his  board  of  directors. 
If  he  needs  expert  assistance  he  can  get  it,  and  he  will  need  it  far 
less  frequently  than  the  man  whose  only  initiative  is  a  futile  appeal 
to  powers  who  have  not  the  slightest  local  interest  or  responsibility. 
Moreover,  the  public  has  interests  at  stake  in  this  matter  and  will 
be  heard  from  sooner  or  later  in  the  premises.  A  plant  may  gain  a 
better  credit  rating  by  selling  out  to  a  combination,  but  it  is  often  at 
the  expense  of  shouldering  its  proportion  of  a  fictitious  valuation 
from  which  it  receives  small  benefits,  and  the  public  still  less. 


Differentially  Wound   Telephones   as    Measuring    Instru- 
ments. 

The  great  sensitiveness  of  the  telephone  has  made  that  instrument 
available  for  delicate  electrical  observations,  almost  from  the  date 
of  its  first  construction,  and  the  telephone  has  been  employed  in  a 
great  variety  of  measuring  instruments,  even  prior  to  its  use  in  the 
Hughes'  sonometer.  The  real  difficulty  with  the  telephone  in  such 
cases  has  been  owing  to  its  extreme  sensibility.  When  inserted  in 
liie  balance  wire  of  a  Wheatstone  bridge  operated  by  pulsatory 
currents,  the  symmetry  of  the  four  arms  of  the  bridge  has  to  be 
well  nigh  perfect  with  respect  not  only  to  resistance,  but  also  to  in- 
ductance, leakage  and  capacity,  before  the  balance  can  be  adjusted 
to  give  silence  in  the  telephone.  If  any  one  of  the  four  quantities 
just  mentioned  is  not  balanced  among  the  bridge  arms,  the  telephone 
will  sing  its  note  of  discord,  and  usually  no  readjustment  with  respect 
to  the  three  remaining  quantities  will  silence  the  note  due  to  the 
particular  missing  symmetry. 


On  page  884  of  this  number.  Prof.  Ho  draws  attention  to  the  uses 
which  can  be  made  of  the  differential  telephone  for  the  purposes 
of  measurement.  The  plan  is  by  no  means  novel,  since  differentially- 
wound  telephones  have  been  used  in  the  past  for  similar  measure- 
ments, but  the  article  is  none  the  less  useful  for  the  development 
it  gives  to  the  subject.  Just  as  in  the  case  of  the  singly-wound 
telephone  in  a  Wheatstone  bridge,  the  differential  telephone  will  only 
keep  silent  when  the  conductors  compared  are  similar  in  the  several 
respects  already  mentioned,  and  any  marked  dissymmetry  in  the 
two  branch  circuits  through  the  instrument  will  only  produce  a 
sound  minimum  and  not  a  sound-zero.  Although  the  human  ear 
is   marvellously   sensitive   to   sound   zero,  or   the   contrast   between 
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■silence  and  sound,  it  is  very  insensitive  to  the  application  of  sound- 
mininiuni.  Consequently,  although,  as  Prof.  Ho  points  out,  the 
measurements  are  very  sensitive,  so  that  very  small  capacities  or 
inductances  may  be  measured  and  compared,  there  are  marked  limi- 
tations to  the  application  of  the  method. 


The  Steam  Turbine. 

Elsewhere  we  print  an  article  describing  the  Curtis  steam  turbine 
so  far  as  information  has  been  available.  What  appeals  particularly 
to  the  engineer  in  the  steam  turbine  idea  is  the  admirable  mechanical 
simplicity  possible  in  its  practical  realization,  and  in  the  Curtis 
machine  this  is  exemplified  in  every  mechanical  feature.  Indeed, 
one  cannot  but  be  impressed  with  the  skill  that  has  been  shown  in 
the  mechanical  design  of  the  various  parts,  whereby  the  inherent 
simplicity  of  the  turbine  type  has  not  been  sacrificed  while  securing 
to  the  highest  degree  an  efficient  mechanical  organization.  This  is 
particularly  true  in  the  adaptation  of  the  turbine  to  the  vertical  shaft; 
the  method  of  governing  by  multiple  valves  with  electrical  control ; 
the  manner  of  building  the  wheels,  of  controlling  the  pressure  in 
the  stages  and  in  the  design  of  the  simple  and  efficient  form  of  oil 
pressure  bearing.  The  high  order  of  ability  exercised  on  the  design 
of  the  mechanical  details  of  the  Curtis  turbine  can  perhaps  be  no 
better  illustrated  than  in  the  statement  that  the  results  obtained 
with  the  experimental  machine  finally  fully  embodying  these  details 
were  so  definite  that  orders  with  rigorous  guarantees  were  without 
hesitation  accepted  for  about  a  quarter  of  a  million  of  horse-power 
before  a  single  machine  had  entered  into  regular  commercial  use. 
Very  much  of  the  credit  for  this  remarkable  achievement  is  due  to 
Mr.  W.  L.  R.  Emmet,  to  whom  was  assigned  the  responsibility  of 
bringing  the  machine  to  the  commercial  stage,  and  who,  together 
with  his  assistant,  Mr.  Oscar  Junggren,  is  to  be  credited  with  many 
of  the  mechanical  features  of  design  that  have  so  quickly  assured 
the  commercial  future  of  the  machine.  A  chapter  giving  in  detail  an 
account  of  this  important  phase  of  development  of  the  machine 
would  be  of  the  greatest  technical  interest,  and  we  hope  that  some 
day  it  may  be  written. 


It  is  somewhat  remarkable  in  view  of  the  recent  rapid  development, 
that  the  commercial  realization  of  the  steam  turbine  idea  was  so 
long  delayed.  The  first  steam  engine  that  history  records  was  a 
turbine,  and  the  kinetic  principles  involved  were  developed  almost 
a  half  century  ago  by  Thomson,  Rankine  and  others,  and  later 
extended  by  Prof.  Osborne  Reynolds.  It  is  true  that  the  mechanical 
difficulties  in  the  way  have  been  very  great,  but  that  they  were 
overestimated  appears  to  be  indicated  by  the  manner  in  which  they 
have  in  recent  years  been  so  largely  surmounted  by  inventors.  All 
forms  and  types  of  turbines,  regardless  of  detail,  depend  for  action 
upon  principles  that  may  be  simply  stated  and  easily  understood. 
In  the  steam  engine,  the  heat  or  molecular  energy  of  the  steam  is 
manifested  mechanically  as  pressure,  and  is  transformed  directly 
into  the  movement  of  the  piston  of  the  engine.  In  the  steam  turbine 
the  molecular  energy  of  the  steam  is  transformed  first  into  the  energy 
of  a  stream  of  vapor  moving  in  answer  to  a  pronounced  fall  of 
pressure,  and  in  which  a  high  velocity  of  translation  is  thus  developed. 
The  energy  of  this  moving  stream  is  then  transformed  into  mechan- 
ical motion  through  impact  on  moving  vanes,  as  a  consequence  of 
which  a  part  of  the  energy  is  transferred  from  the  stream  to  the 
vanes.  All  forms  and  types  of  turbines,  no  matter  what  the  detail, 
must  be  adapted  to  absorb  in  this  general  manner  the  energy  of  the 
stream.  In  the  development  of  types,  two  broad  lines  have  been 
followed.  In  one  the  purpose  has  been  to  transform  as  completely 
as  possible,  and  in  one  operation,  the  heat  energy  of  the  steam  into 
the  mechanical  energy  of  the  escaping  jet.  This  then  impinges  on 
the  vanes  of  the  turbine  and  gives  up  such  a  fraction  of  its  kinetic 


energy  as  the  conditions  may  determine.  The  De  Laval  turbine 
is  a  representative  of  this  class.  In  the  other  general  type,  the  two 
transformations  are  more  or  less  continuous  or  distributed  in  stages 
throughout  the  machine.  Thus  the  heat  energy  is  partly  transformed 
by  expansion  into  the  energy  of  the  jet,  and  this  into  mechanical 
energy  through  action  on  the  vanes.  Then  the  same  process  is  re- 
peated until  the  largest  possible  fraction  of  energy  has  been  thus 
transformed.  In  some  cases  the  two  transformations  are  in  a  meas- 
ure carried  on  side  by  side,  the  heat  energy  being  transformed  by 
expansion  into  mechanical  energy  in  the  jet  and  then  through  action 
on  the  vanes  into  the  motion  of  the  turbine.  The  Curtis,  Parsons 
and  Rateau  turbines  are  all  of  this  general  type,  though  differing  in 
the  general  manner  in  which  they  fulfil  the  fundamental  principles 
above  referred  to.  There  also  seems  to  be  no  fundamental  reason 
why  under  generally  similar  conditions  there  should  be  any  essentia) 
difference  in  the  steam  economy  of  different  types  of  turbines  when 
working  between  the  same  initial  and  final  conditions,  and  this  ap- 
pears to  be  borne  out  by  economy  tests  of  the  two  fundamental  types. 


In  steam  consumption  several  of  the  present  commercial  forms  of 
steam  turbines  show  economic  performances  somewhat  less  than 
those  of  the  most  efficient  reciprocating  steam  engine,  such  as  is  de- 
signed for  pumping  service,  though  apparently  fully  equal  to  the  best 
types  of  reciprocating  engine  used  in  electrical  generation  and  su- 
perior to  the  ordinary  engines  employed  in  that  service.  A  specific 
advantage  claimed,  however,  is  that  there  is  very  much  less  falling 
off  in  economy  at  fractional  loads  4S  compared  with  the  best  type  of 
reciprocating  engine,  which,  it  is  perhaps  unnecessary  to  add,  is  a 
point  of  the  highest  importance  in  electrical  generation.  Moreover, 
there  are  the  undisputed  commercial  advantages  of  considerable 
less  cost  of  turbo-generator  unit  and  less  floor  space  occupied.  Ad- 
mitting that  the  steam  turbine  is  commercially  equal  in  economy 
to  the  best  reciprocating  steam  engine  at  normal  load,  and  superior 
in  economy  at  fractional  loads,  yet  the  steam  turbine  cycle  as  at 
present  utilized  is  less  efficient  than  that  of  the  reciprocating  steam 
engine.  In  the  working  of  steam,  the  turbine  is  free  from  loss  by 
condensation  and  subsequent  re-evaporation  into  the  exhaust,  there 
is  less  back  pressure  owing  to  freer  exhaust,  and  there  is  more 
complete  utilization  of  the  expansive  energy  of  the  steam.  These 
two  latter  points  may  be  illustrated  with  reference  to  an  ordinary 
indicator  card  by  assuming  that,  working  under  the  same  initial  and 
final  conditions,  the  gains  in  the  turbine  cycle  are  represented  by 
additional  areas  obtained  by  dropping  the  exhaust  line  oi  the  in- 
dicator card  and  by  adding  a  triangular  area  formed  by  a  continua- 
tion of  the  expansion  line  beyond  release.  Moreover,  the  possibility 
of  using  a  very  high  degree  of  superheat  with  the  turbine  still  further 
extends  its  possible  economic  advantages  over  the  reciprocating  steam 
engine.  Since,  however,  the  two  types  are  at  present  about  on  a  par 
with  respect  to  steam  economy  at  normal  load,  it  follows  that  the 
losses  in  working  steam  in  the  turbine  are  greater  than  in  the  recip- 
rocating engine  by  an  amount  equivalent  to  the  gain  in  the  former 
through  greater  expansion,  freer  exhaust  and  using  higher  superheat. 
There  is  thus  a  large  margin  for  the  improvement  of  the  steam 
turbine  with  respect  to  steam  economy.  At  present  little  is  known 
concerning  the  cause  of  losses  in  the  steam  turbine  beyond  the  fact 
that  a  considerable  proportion  is  probably  due  to  friction  from  the 
presence  of  water  of  condensation,  the  amount  of  which  condensation 
is  necessarily  so  large  that  it  can  only  partly  be  overcome  by  the 
greatest  possible  amount  of  initial  superheating.  The  difficulties  in 
the  way  of  an  analysis  of  the  losses  in  the  steam  turbine  are  very 
great,  but  in  view  of  the  great  commercial  development  the  type  is 
undergoing,  we  may  expect  many  able  minds  to  be  brought  to  bear 
on  the  subject,  with  the  probability  of  a  progressive  and  final  large 
increase  in  its  steam  economy. 
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Successful  Conference  un  the  Union  Hniiinccrine 
Huiklini;.   • 

In  acci>rtl!iiicc  with  the  cull  ul  Mr.  C.  !■'.  Scuti,  a  meeting  of  the 
nominated  representative!)  of  the  ftvc  organizations  named  by  Mr. 
Andrew  ('arneRie,  in  his  gift  of  one  million  dollars  to  the  four 
national  engineering  societies,  and  the  Ivngineers'  CUih,  for  n  build- 
ing for  their  joint  use  anil  occupancy,  was  held  pursuant  to  call, 
at  the  I'jigineers'  Club  in  New  York  City,  on  the  evening  of  h'riday, 
May  15,  njox  Tiierc  were  present  on  behalf  of  the  American 
Society  of  Civil  Kngincers,  Messrs.  Noble  (President),  Wilgus 
and  I'egram ;  on  behalf  of  the  American  Institute  of  lilectrical  En- 
gineers, Messrs.  Scott  (president)  and  Martin;  on  behalf  of  the 
.Amcricnn  Society  of  Mechanical  Kngineers,  Messrs.  Dodge  (presi- 
dent), Charles  Wallace  Hunt  and  Hutlon  ;  on  behalf  of  the  Insti- 
tute of  Mining  lingineers,  Messrs.  Lcdoux  (president),  Dwight 
and  KirchhotT.  On  behalf  of  the  I-ingincers"  Club,  Messrs.  Kafcr 
(president).  Redding  and  Fletcher. 

The  meeting  was  called  to  order  by  President  Kafcr,  of  the  Engi- 
neers' Club,  and  on  motion  Mr.  Charles  F.  Scott,  president  of  the 
Institute  of  Electrical  Engineers,  was  elected  chairman  of  the 
meeting,  and  Prof.  F.  R.  Hutlon,  secretary. 

The  chairman  opened  the  meeting  by  reference  to  the  f|ucstions 
which  were  to  be  considered,  and  called  on  Mr.  Redding  for  a 
presentation  i>f  some  of  its  legal  aspects,  .After  a  very  full  and 
most  harmonious  discussion,  the  meeting  passed  the  accompanying 
resolutions  unanimously.  The  secretary  was  directed  to  transmit  a 
copy  of  the  resolutions,  as  passed  by  the  meeting,  to  each  chairman 
of  the  constituent  committee  present,  with  a  request  that  the  latter 
should  transmit  the  action  of  the  meeting  to  the  governing  body  of 
each  respective  organization.  The  conference  then  adjourned,  sub- 
ject to  call  of  the  chair. 

Rrsohrd.  That  this  Joint  Conference  Committee  recommend  to 
the  respective  governing  bodies  represented  at  this  conference,  that 
the  following  resolutions  be  brought  before  the  several  organizations 
to  be  acted  on  : 

Resolved,  That  (insert  name  of  organization)  unite  with  (insert 
the  names  of  the  other  four  organizations)  or  any  of  them,  for  the 
purpose  of  accepting  the  sum  of  $1,000,000  as  a  gift  from  Mr.  Andrew' 
Carnegie,  for  the  purpose  of  erecting  suitable  buildings  for  occupancy 
by  various  societies  of  engineers  and  The  Engineers'  Club,  on  the 
sites  secured  for  that  purpose  on  the  north  side  of  Thirty-ninth 
Street  and  south  side  of  Fortieth  Street,  west  of  Fifth  Avenue,  in 
the  City  of  New  York,  in  the  State  of  New  York. 

And  Resolved,  further,  That  (insert  name  of  organization)  has  a 
very  high  appreciation  of  this  generous  gift  of  Mr.  Andrew  Car- 
negie, and  this  additional  evidence  of  his  recognition  of  the  engi- 
neering profession  and  his  deep  interest  in  the  welfare  of  the  national 
societies  of  engineers  and  The  Engineers'  Club. 

And  Resolved,  further,  That  a  site  on  the  north  side  of  Thirty- 
ninth  Street  shall  be  purchased  and  held  by  trustees,  or  otherwise, 
as  shall  be  determined  by  the  joint  committee  hereinafter  mentioned 
for  The  American  Society  of  Civil  Engineers.  The  American  Society 
of  Mechanical  Engineers,  The  American  Institute  of  Electrical  Engi- 
neers, and  the  American  Institute  of  Mining  Engineers,  or  by  such 
of  them  as  shall  vote  in  favor  of  coming  into  this  enterprise. 

And  Resolved,  further.  That  a  joint  committee  shal.l  be  created  to 
be  composed  of  three  members  of  each  organization  that  shall  unite 
in  accepting  said  gift  of  $1,000,000  from  Mr.  Andrew  Carnegie;  and 
that  the  governing  body  of  (insert  name  of  organization)  shall  elect 
three  members  of  this  organization  to  represent  it  on  and  be  mem- 
bers of  such  joint  committee;  and  that  the  governing  body  of  (insert 
name  of  organization)  shall  have  the  right  and  power  to  remove 
any  member  of  such  joint  committee  who  shall  be  elected  by  it  and 
to  elect  any  member  of  this  organization  to  fill  any  vacancy  that 
shall  occur  in  such  joint  committee  by  reason  of  the  death,  resigna- 
tion, refusal  to  act  or  removal  of  any  member  who  shall  have  been 
elected  by  the  governing  body  of  this  organization  as  a  member  of 
such  joint  committee. 

And  Resolved,  further,  That  the  character  and  internal  arrange- 
ment of  the  building  to  be  erected  on  the  site  on  Thirty-ninth  Street, 
shall  be  determined  upon  by  the  affirmative  vote  of  at  least  two- 
thirds  of  all  of  such  of  the  members  of  said  joint  committee  as  shall 
represent  all  of  the  organizations,  other  than  The  Engineers'  Club, 
on  such  joint  committee:  and  that  the  character  and  internal  arrange- 
ment of  the  club  building  to  be  erected   on   the  site  on   Fortieth 


Street,  xhall  be  delrrniined  upon  by  the  anirniativc  vote  of  all  of  the 
three  members  of  such  joint  connnitlee  who  shall  represent  The 
Engineern'  Club  on  such  joint  commiltec. 

Anil  Resolved,  further,  That  said  joint  conmiittee  shall,  by  the 
afTirmutive  vote  of  at  least  two-lhirdH  of  all  the  nu-mbcrii  thereof, 
select  and  employ  an  architect  to  prepare  the  plans  and  specifications 
for  the  building  lo  be  creeled  on  the  site  on  Thirty  ninth  .Street,  and 
for  the  club  buildrng  to  be  erected  on  the  site  on  I'ortieth  Street;  and 
shall  also  obtain  proposals  for  the  erection  of  both  of  such  buildings; 
and  shall  have  power  to  make  and  enter  into  such  contract  or  con- 
tracts as  shall  be  approved  and  authorized  by  the  afTirmativc  vote 
of  at  least  two-thirds  of  all  of  the  members  of  said  joint  committee, 
for  the  erection  of  both  of  such  buildings;  and  shall  have  charge  of 
the  erection  of  bnih  of  such  buildings. 

./»)(/  Resolved,  further,  That  said  joint  committee  shall  continue  in 
existence  imlil  all  of  the  purposes  set  forth  in  these  resolutions  shall 
h.ive  Ihtii   fully  .iccumplished. 


Institute  Annual  Meeting. 


The  annual  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers was  held  in  New  York  City,  at  the  house  of  the  American 
Society  of  Mechanical  I'Inginecrs,  on  May  19,  when  iliere  was  an 
eiUhusiastic  and  overflowing  attendance.  As  the  result  of  the  annual 
election,  Mr.  Bion  J.  Arnold  was  declared  president,  with  705  votes. 
The  new  vice-presidents  are  Messrs.  Calvin  W.  Rice,  W.  S.  Barstow 
and  Ralph  D.  Mershon.  The  new  managers  added  to  the  council 
are  Dr.  S.  Sheldon,  A.  H.  Armstrong,  W.  C.  L.  Eglin  and  Prof. 
G.  F.  Sever.  Mr.  G.  A.  Hamilton  was  re-elected  treasurer  and  Mr. 
R.  W.  Pope  secretary. 

The  report  distributed  showed  total  cash  receipts  of  $30,181  and 
disbursements  of  $29,559,  leaving  a  balance  of  $621.  The  inven- 
toried properly  on  hand  totaled  up  $13,400.  The  Institute  also  has 
$16,285  in  United  States  bonds  and  $2,006  in  cash.  The  Library 
fund  has  also  some  $2,000  not  yet  brought  into  account,  including 
$1,100  from  Mr.  C.  O.  Mailloux.  It  was  shown  that  the  Institute 
during  the  year  had  gained  680  new  members,  an  increase  of  44  per 
cent.  With  the  applications  pending  and  associates  elected  and  to 
qualify,  numbering  391,  there  is  an  immediate  prospective  total  of 
2,620  members.  At  the  council  meeting  in  the  afternoon  140  new 
associates  were  admitted. 

Acting  on  the  adoption  of  the  resolutions  given  elsewhere  in 
this  issue,  the  Institute  accepted  its  share  of  the  Carnegie  gift  of 
$1,000,000  for  a  union  engineering  building  and  cabled  its  gratitude 
to  the  donor,  with  pledges  of  its  best  efforts  to  realize  the  results 
now  rendered  possible.  President  Scott  made  an  able  and  inter- 
esting statement  with  regard  to  the  whole  matter  and  then  read  a 
number  of  letters  commending  the  gift  and  endorsing  the  union 
plan.  One  came  from  Mr.  T.  A.  Edison.  Others  were  from  Past 
Presidents  Kennelly,  Hering  and  Anthony.  All  the  writers  felt  that 
a  great  opportunity  had  come  to  the  Institute  and  believed  that  its 
members  would  rise  to  the  occasion  and  justify  all  that  was  expected 
of  them. 

Mr.  Scott  stated  that  no  beginning  had  yet  been  made  of  a  pro- 
posed movement  to  raise  a  fund  of  $150,000  to  $200,000  which  should 
pay  for  the  Institute's  share  of  the  land  on  which  to  erect  the  union 
building,  but  he  read  admirable  letters  from  Prof.  Elihu  Thomson, 
who  subscribed  $5,000;  Mr.  Frank  J.  Sprague,  who  subscribed  $2,000; 
Mr.  J.  G.  White,  who  subscribed  $1,000,  with  a  contingent  $1,500. 
He  also  stated  that  Vice-President  Osborne,  of  the  Westinghouse 
Electric  &  Manufacturing  Company  had  authorized  him  to  announce 
a  contribution  of  $5,000  from  that  corporation.  In  the  course  of  a 
brief,  pithy  speech,  Mr.  White  expressed  the  hope  and  belief  that 
while  it  would  be  the  easiest  thing  in  the  world  to  get  a  mortgage 
on  the  property,  the  members  of  the  Institute,  aided  by  friends,  by 
the  great  electrical  capitalists  and  by  the  electrical  companies,  could 
raise  outright  the  whole  amount  required  in  a  short  time.  In  the 
course  of  some  remarks,  Mr.  Scott  directed  attention, to  the  splendid 
work  that  had  been  done  by  Mr.  Calvin  W.  Rive,  the  energetic  chair- 
man of  the  building  committee,  to  whom  a  great  deal  of  credit 
w'as  due. 

Papers  were  then  read  on  "The  Experimental  Basis  for  the  Theory 
of  the  Regulation  of  Alternators,"  by  Mr.  B.  A.  Behrend,  and  on 
"The  Heyland  Motor,"  by  Mr.  C.  A.  Adams.  Jr.  The  discussion 
w-as  brief  on  account  of  the  lateness  of  the  hour,  and  was  participated 
in  by  Messrs.  Behrend,  Adams  and  W^  L.  Waters. 
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The  Curtis  Steam  Turbine. 


AS  early  as  1895  Mr.  Charles  G.  Curtis  constructed  an  experi- 
mental steam  turbine  to  demonstrate  the  correctness  of  conclu- 
sions at  which  he  had  arrived  in  a  long,  careful  study  of  the 
subject,  that  a  prime  mover  of  this  type  is  not  necessarily  limited  to 
enormous  speeds,  which  assumed  limitation  had  served  for  a  century 
or  more  to  keep  all  but  a  few  of  the  more  daring  inventive  spirits 
from  attempting  to  develop  the  steam  turbine  as  a  competitor  of  the 
reciprocating  engine.  Several  years  ago  a  6oo-kw  Curtis  machine  was 
installed  in  the  Schenectady  works  of  the  General  Electric  Company, 
the  performance  of  which  in  regular  shop  service  so  fully  and 
quickly  verified  the  soundness  of  the  principles  upon  which  its 
design  rested,  both  with  respect  to  mechanical  operation  and  steam 
economy,  that  the  General  Electric  Company  without  hesitation  pro- 
ceeded forthwith  to  its  commercial  development  for  purposes  of 
electrical  generation. 

This  first  practical  machine  was  horizontal  in  form  and  recalled 
the  compound  engine  in  that  the  steam  was  worked  in  two  structur- 
ally separate  steam  casings,  exhausting  from  the  first  into  the  second 
and  thence  into  a  condenser.  Most  of  the  machines  now  being  built 
are  of  the  vertical   form  shown   in   the  accompanying   illustrations, 
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FIGS.   I    AND  2. —  SCHEME  OF  TWO-STAGE  TURBINE. 

this  construction  enabling  full  advantage  to  be  taken  of  the  perfect 
balancing  properties  of  this  type  of  turbine  and  at  the  same  time 
reducing  to  a  minimum  the  floor  space  occupied.  Doubtless  in 
passing  from  one  form  to  another,  many  changes  in  detail  were  found 
necessary  or  desirable,  but  concerning  this  there  is  at  present  no 
information.  Indeed,  few  inventions  have  been  so  jealously  guarded 
from  the  public,  and  it  was  not  until  several  weeks  ago  that  the 
mystery  surrounding  the  machine  was  partially  dispelled  in  a  paper 
read  by  Mr.  W.  I^.  R.  Emmet  before  the  American  Philosophical 
Society,  of  Philadelphia.  This  paper,  which  was  printed  in  full  in 
our  issue  of  .\pril  11,  though  meagre  with  respect  to  structural 
details,  enters  rjuite  fully  into  the  subject  of  the  steam  economy' of 
the  machine,  compares  the  Curtis  with  the  De  Laval  and  Parsons 
turbines,  and  sets  forth  comparative  theories  of  the  operation  of 
these  several  machines.  In  what  follows,  the  mechanical  details 
of  the  Curtis  turbine  will  be  more  particularly  considered  in  so  far 
as  the  information  available  will  permit,  the  reader  being  referred 
to  the  e-xcellent  paper  by  Mr.  Emmet  for  a  more  general  treatment. 
With  our  present  knowledge  of  the  working  of  steam  in  the  tur- 
bine and  of  the  losses  incident  to  the  turbine  cycle,  any  theories  on 
the  subject  cannot  be  much  more  than  conjectural.  The  difficulties 
in  the  way  of  analysis  are  apt  to  be  accentuated  by  confusion  of 
thought  from  the  mind  clinging  to  concepts  formed  with  respect  to 
the  action  of  steam  as  it  occurs  in  the  reciprocating  steam  engine. 
Moreover,  since  pressure  and  velocity,  and  also  change  of  pressure 
and  expansion,  are  respectively  correlative  terms,  and  in  the  steam 
turbine  we  have  to  do  with  changes  of  velocity  due  both  to  impact 
and  free  expansion,  and  changes  of  volume  due  both  to  change  of 


velocity  and  increase  of  containing  volume,  it  is  obvious  how  the 
mind  in  dealing  with  these  and  other  terms  under  new  and  un- 
familiar conditions  may  easily  go  astray.  In  what  follows  no  theory 
of  the  action  of  the  Curtis  turbine  will  be  stated,  but  in  starting  out 
the  fundamental  principles  involved  in  the  steam  turbine  in  general 
will  be  reviewed. 

\  gaseous  flnid,  such  as  steam,  in  passing  from  a  receiver  at  one 


I  lU.    3. — THKEK-VVHI-.KL    STAGE,    5OO- K  \V    TURBINE. 

pressure  into  a  receiver  at  another  pressure,  acquires  a  definite 
velocity  due  to  the  difference  in  pressure.  For  example,  steam  at  150 
pounds  pressure  passing  into  a  vacuum  of  28  inches,  will  attain  a 
velocity  of  about  4,000  ft.  per  second.  A  jet  striking  a  surface  will 
exert  a   definite  pressure  against   that   surface,  the   value   of   which 


m;.    4. UUCKET    WHEEL    OF    .\    500-KVV    TURBINE. 

in  the  case  of  normal  impact  is  expressed  by  half  the  square  of  the 
velocity  per  second  into  the  mass  of  fluid  delivered  against  the  surface 
per  second.  Should  a  surface  against  which  such  a  jet  impinges,  such 
as  that  of  a  vane  attached  radially  to  a  shaft,  remain  fixed,  there  will. 
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of  cotii'fic,  be  no  ciicrKy  delivered  to  the  sliuft;  it  ih  aU»  ovidrnt  that 
should  the  vunc  have  the  sunic  velocity  as  the  iiiipiiiiting  jet,  no 
cncrKy  will  be  delivered,  tincc  tliorc  is  no  cxi-liange  of  velocity  be- 
tween the  jet  and  llie  vane.  The  nia.xinium  amount  of  energy  delix- 
crcd  will  be  when  the  vane  has  one-hnlf  (or  more  accurately,  a  littU 
more  than  one-half)    the  velocity  of  the  jet,  for  in  that  ca<>e,  the 


seen  that  the  proiileni  encountered  in  the  steam  turbine  is  to  extract 
from  the  steam  the  work  due  to  its  velocity  without  exceeding  a 
moderate  rate  of  revolution  of  the  shaft  carrying  the  vanes  upon 
which  the  .steam  ex|)en<ls  its  velocity. 

In  the  Curtis  turbine  the  reduction  of  speed  is  obtained:     l".  By 
placing  the  vaiu-s  upon  which  the  steam  impinges  at  a  relatively  great 
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FIG.  5. — 2,000-KW  TURBINE. 

remaining  velocity  in  the  jet  after  impact  will  equal  the  velocity 
of  the  vane  and  therefore  be  incapable  of  imparting  further  energy. 
Consequently,  leaving  aside  any  secondary  actions,  in  order  for  a 
single-wheel  steam  turbine  to  act  at  maximum  efficiency,  its  vanes 
should  have  a  velocity  of  about  2,000  ft.  per  second  working  between 
the  above  limits  of  pressure — that  is,  not  far  from  the  velocity  of 
a  projectile  from  a  modern  piece  of  ordnance.     It  is  thus  readily 


radial  distance  from  the  axis  of  revolution,  since  for  a  given  speed 
of  peripheral  velocity  the  revolutions  will  vary  inversely  as  the 
radius.  2°.  By  the  gradual  absorption  of  the  velocity  of  the  steam 
at  the  periphery  of  a  number  of  vane  wheels ;  and  instead  of  having 
all  of  these  wheels  in  one  chamber,  they  are  divided  into  two  or 
more  groups  of  three  or  more  wheels,  contained  in  separate  chambers, 
but  secured  to  the  same  shaft.  This  provides  for  the  development 
and  parallel  absorption  of  velocity  in  stages,  the  work  being  equally 
divided  among  the  several  stages. 

Referring  to  the  diagrammatic  representations  of  Figs.  I  and  2, 
which  apply  to  a  two-stage  turbine,  and  where  the  moving  vanes  or 
buckets  are  shown  in  outline  and  the  stationary  guides  in  black,  the 
live  stearn  enters  through  valves  a  multiplicity  of  nozzle-like  passages, 
by  which  it  is  directed  at  a  definite  angle  in  jets  against  the  blades 
of  the  first  turbine  wheel;  from  these  blades  the  jets  enter  at  a 
lesser  velocity  the  guide  passages  below,  where  they  are  deflected  at 
a  proper  angle  to  the  blades  of  the  second  wheel,  then  pass  into  a 
second  series  of  guides  and  finally  to  the  third  moving  wheel — all 
three  of  the  wheels,  of  course,  being  secured  to  one  shaft.  The 
steam  then  passes  to  a  second  chamber  (Fig.  2),  where,  after  under- 
going the  same  action,  it  is  finally  exhausted  into  a  condenser.  In 
passing  it  may  be  remarked  that  the  apparent  obliquity  of  the  hori- 
zontal lines  in  Figs.  I  and  2  is  an  optical  illusion,  the  horizontal 
surfaces  of  the  guides  and  wheels  being,  of  course,  parallel. 

Since  in  the  steam  turbine  the  operation  is  the  transformation  of 
the  energy  of  the  steam  jet  due  to  its  velocity,  into  useful  energy 
at  a  shaft,  steam  pressure  in  its  ordinary  acceptance  only  enters  in 
so  far  as  it  imparts  velocity  to  the  acting  fluid.  There  is  conse- 
quently an  initial  stage  in  which  pressure  is  transformed  into  velocity, 
and  here  two  factors  are  involved — the  orifice  and  subsequent  ex- 
pansion previous  to  impact  with  the  turbine  vanes.  In  flowing 
through  any  orifice  at  maximum  weight  rate,  an  initial  steam  pressure 


May  23,  1903. 


ELECTRICAL    WORLD     and     ENGINEER. 


861 


is  reduced  to  about  six-tenths,  and  further  reduction  can  obviously 
be  obtained  by  permitting  free  expansion  between  the  orifice  and 
turbine  vanes. 

Referring  to  Figs,  i  and  2,  the  orifice  proper  is  at  the  contraction 
shown  in  the  throat  of  the  nozzle,  beyond  which  there  is  an  increase 
in  area  for  expansion.  Thus,  if  we  start  with  a  pressure  of  150 
pounds  (gauge),  this  will  be  reduced  at  the  nozzle  to  about  80  pounds 
(gauge)  ;  and  if  the  area  of  the  discharging  end  of  the  nozzle  is  80 
per  cent,  greater  than  the  orifice  or 
throat  area,  the  pressure  at  the  dis- 
charging end  will  be  not  far  from  10 
pounds  (gauge).  The  above  figures  are 
only  approximate,  as  the  effects  of  sur- 
face friction  and  eddy  currents  are  not 
taken  into  account. 

In  the  Curtis  turbine,  the  dimensions 
of  the  nozzle  are  so  calculated  that  the 
steam  when  it  strikes  the  blades  in  any 
of  the  stages  has  a  pressure  but  slightly 
above  the  exhaust  pressure,  and  this 
pressure  in  the  passage  through  the 
wheels  and  guides  is  reduced  by  further 
expansion  and  in  various  ways  to  about 
the  exhaust  pressure.  At  this  point  the 
velocity  should  for  maximum  efficiency 
be  substantially  all  extracted,  the  curv- 
ature of  the  buckets  throwing  the  steam 
backward  with  a  velocity  equal  to  the 
forward  velocity  of  the  buckets. 

The  steam  then  passes  through  an- 
other set  of  nozzles  into  the  secniid 
stage  chamber,  connect- 
ing with  the  condenser, 
and  emerges  from  these 
nozzles  with  its  velocity 
regenerated  to  be  sub- 
stantially equal  to  that 
generated  in  the  first 
stage  nozzle  with  a  pres- 
sure but  slightly  above 
the  condenser  vacuum. 
After  impact  with  the 
three  wheels  in  this 
chamber,  the  steam  is 
finally  conveyed  t  o  t  h  e 
condenser. 

Fig.  6  gives  an  exter- 
nal view  of  a  2,000-kw 
turbine,  showing  the 
magnets  controlling  the 
first  stage  valves  con- 
tained in  the  steam  chest 
beneath,  which  valves 
will  be  referred  to  later. 
It  will  be  noted  that  the 
valve  structure  only  oc- 
cupies part  of  the  cir- 
cumference of  the  frame 
—in  the  case  of  this  ma- 
chine only  about  one- 
twelfth  for  each  of  the 
two  groups  in  which  the 
entire  number  is  divided. 
In  all  machines  the  first 
stage  nozzles  only  extend 

over  about  one-sixth  of  the  circumference  of  the  turbine  wheels.  In 
the  500-kw  size  they  are  all  grouped  together ;  in  intermediate  sizes 
they  are  divided  into  two,  and  in  the  s,000-kw  size  into  three,  groups 
equally  spaced.  In  all  machines,  the  intermediate  guides  have  the 
same  circuferential  length  as  the  corresponding  nozzle  group.  In  the 
second  stage,  however,  the  nozzles  and  intermediate  guides  more 
often  occupy  an  entire  circumference. 

Figs.  3  and  4  show  the  wheels  of  a  500-kw  turbine,  and  Fig.  7 
segments  of  i.soo-kw  wheels.  In  the  case  of  a  soo-kw  ma- 
chine, there  are  280  vanes  or  buckets  in  each  of  the  three  wheels 
of  the  first  stage,  and  185  buckets  in  each  of  the  three  wheels  in  the 
second  stage,  the  total  number  being  thus  1. 305.    The  passages  of  the 


intermediate  guides  have  the  same  width  and  radial  depth  as  the 
buckets  which  they  serve.  The  curvature  of  the  buckets  and  guides  is 
different  in  the  two  stages.  The  buckets  are  cut  by  a  special  slotting 
machine  in  the  ring  of  a  solid  steel  disc  or  wheel  about  i  in.  thick, 
the  tool  being  so  guided  that  its  cutting  edge  travels  at  each  stroke 
over  the  exact  curve  to  be  reproduced.  With  this  tool  a  complete 
wheel  can  be  turned  out  daily.  After  the  buckets  are  cut,  a  band  is 
riveted  about  the  periphery  of  the  wheel,  as  shown  in  Fig.  8.     The 

diameter  of  a  soo-kw  wheel  to 
the  outer  edge  of  the  buckets 
is  about  4J/4  ft.,  giving  a  per- 
ipheral speed  at  this  diameter 
of  about  420  ft.  per  second. 
The  radial  depth  of  the  buck- 
ets and  guides  in  the  first  wheel 
of  the  first  stage  is  about  ^  in., 
the  radial  depth  of  the  buckets 
in  the  first  wheel  of  the  second 
stage  being  about  i  in. 

The  intermediate  guides, 
which  resemble  the  wheel  seg- 
ment of  Fig.  8,  but  with  re- 
versed curvature,  are  bolted  to 
the  turbine  outer  case  and  have 
a  radial  depth  merely  sufficient 
to  cover  the  buckets  which  they 
serve.  The  clearance  between 
the  opposing  horizontal  surface 
of  the  wheels,  and  of  the  nozzle 
or  guide  plates  is  from  .04  to 
.1  in.  The  clearance  between  ^ 
the  periphery  of  the  wheels  and^ 
the  turbine  case  may  be  an  inchP 
or  more,  since  there  is  nothing 
to  fear  from  leakage  in  that 
direction,  the  pressure  being 
simply  the  shell  pressure  on  all 
sides  of  the  wheel.  . 

The  so-called  nozzles  are 
cored  or  cut  passages  in  a  cast 
plate  which,  in  the  case  of  the 
primary   stage,   forms  the  bot- 
tom of  a  steam  chest  over  the 
periphery  of  the  turbine  wheel. 
The  openings  to  the  nozzles  are 
covered    by    disc    or   poppet 
valves,    there    being   one 
valve    for    each    pair    of 
nozzles.     These  valves 
are   horizontally   placed 
in  the  larger  turbines.    A 
valve  is  seated  or  opened 
by   the   action   of   steam 
on  a  pistoa  on  the  valve 
stem,    the    steam    being 
idmitted    o  r    exhausted 
by  a  small  needle  or  pilot 
valve  actuated  by  a  mag- 
*;       net.     Current  is  supplied 
to  the  magnets  from  cir- 
cuits   connected    with    a 
controller,    the    current 
being  taken  from  the  ex- 
citer bus-bars  of  the  gen- 
erator   operated,    the  ■ 
rheostat,  shown  in  Fig.  6.    The 
and  consequently 
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FIG.   6. — 2,000-KW    CURTIS    STEAM    TURBINE. 


amount  of  which  is  regulated  by 
number  of  magnet  circuits  closed  at  the  controller 
the  number  of  valves  held  open — is  regulated  by  a  centrifugal  gover- 
nor at  the  head  of  the  shaft,  the  connections  of  which  with  the  con- 
troller is  shown  in  the  same  figure.  The  above  is  the  electrical  type 
of  governor. 

The  size  and  number  of  nozzles  are  fixed  by  the  quantity  of  steam 
required  to  run  a  machine  when  working  non-condensing.  When 
working  condensing  only  about  half  of  the  nozzle  valves  are  held 
open  at  full  load,  a  machine  thus  having  100  per  cent,  overload 
capacity  when  exhausting  into  a  vacuum.  As  implied  above,  the 
governing  is  effected  by  cutting  in  or  out  magnet  circuits,  thereby 
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iitcrcii.tiiiK  or  rcdticiiiK  the  iiiitnhcT  of  iiu//k->  in  icrvicc.  Tlic  gov- 
ernor may  alsto  he  iiiilcpciuliinly  ctiiiirollcd  from  u  iliittumc,  ua  from 
a  switchboard  in  sUrtiiiK  up  uiul  in  >ynchroni/in|i,  by  nir.in%  of  a 
liaiul  wheel  for  tlic  500  kw  Mtv  and  a  small  motor  fur  the  luiuer 
Uirbmcs.  There  is  also  an  enuTKcncy  shall  governor  between  tlu- 
turbine  and  generator  which  trip.s  and  closes  a  butlerlly  valve  in  ilu- 
mam  steam  inlet.  There  is  also  connecteil  with  tlic  K>'vcrnor  mech 
anivm  a  balanced  throttle  valve  in  the  steam  path  of  the  first  pair  <>i 
noz^fles,  its  connections  being  such  that  it  must  be  fully  open  hefon 
the  governor  can  move  the  controller  to  admit  steam  to  imother  pan 
of  no/zles,  and  vice  versa;  the  eflfecl  ol  which  is  to  obviate  rapid 
alternate  opening  and  closing  of  the  magnetically  operated  valves,  as 
would  otherwise  occur  in  keeping  the  speed  constant.  The  governor 
is  designed  for  2  per  cent,  speed  regulation  between  no  load  and  full 
load,  with  a  momentary  variation  not  eNceeding  4  per  ceiu. 

The  ncv/les  of  the  second  stage  cover,  as  stated  before,  an  entire 
circumference  in  some  machines,  and  arc  secured  to  the  diaphragm 
separating  the  first  from  the  second  stage.  The  no/zle  openings  arc 
ailjusted  by  a  register  ring  which  may  be  rotated  through  a  small 
angle,  covering  or  uncovering  the  nozzle  openings  suniciently  to  main- 
tain the  necessary  pressure  relation  between  the  two  stages,  or  to 
shut  off  the  second  stage  when  the  turbine  runs  non-condensing. 
This  adjustment  when  once  made  remains  permanent  for  an  appro.x 
imately  fi.xed  condition  of  load.  The  first  stage  casing  is  provided 
with  a  relief  valve  to  guard  against  any  undue  pressure  therein. 

One  of  the  important  features  of  the  Curtis  turbine  is  the  extreme 
simplicity  of  the  shaft  mounting.  Owing  to  the  manner  in  which  the 
steam  acts  on  the  bucket  wheels,  the  vertical  pressure  component 
can  be  very  exactly  balanced.  As  actually  designed,  the  only  pres- 
sure on  the  step  of  the  vertical  shaft  is  that  due  to  the  weights  it 
ffcarries.     The   stej)  arrangement   is  simplicity   itself,  consisting  of  a 


,       /     /      I      \      \     \    \ 


mmmmiwi^^l^ 


^Tf^Pr^-^ 


FIG.    7. — SEGMENTS    OF    T.500-K\V    TURBINE    WHEELS. 

cast-iron  shoe  secured  on  the  foot  of  the  vertical  shaft  over  a  similar 
stationary  shoe.  Oil  at  a  pressure  of  250  pounds  per  square  inch 
or  more  as  needed,  is  forced  through  a  hole  in  the  center  of  the 
lower  shoe,  then  passes  radially  to  the  periphery  of  the  shaft  shoe, 
then  upward  to  a  babbitt  guide  bearing  and  finally  back  to  the  pump. 
In  addition  to  the  lower  guide  bearing  there  is  another  bearing  be- 
tween the  turbine  and  generator  and  a  third  above  the  latter.  In 
connection  with  the  oiling  system  is  an  arrangement  by  which  the 
turbine  is  automatically  shut  down  in  case  of  failure  of  oil  supply. 

Following  are  speed  and  frequency  data  of  the  units  thus  far 
designed : 

Frequency. 

60 

40 

60 

25 

It  is  calculated  that  the  steam  consumption  of  a  5.000-kw,  two- 
stage  vertical  unit  will  be  19.75  pounds  per  kw-hour.  While  this 
is  a  slightly  greater  consumption  than  has  been  reported  for  the 
most  eflScient  types  of  reciprocating  engines,  such  as  those  for  pump- 
ing  service,    to   be    equitable,    comparisons    of    steam    consumption 


Kw. 

Rev. 

500 

1800 

1500 

800 

'500 

900 

2000 

750 

Kw. 

Rev. 

Frequency. 

2000 

750 

50 

3000 

600 

60 

5000 

500 

23 

5000 

5'4 

60 

should  be  made  between  machines  designed  for  the  same  service, 
and  it  ia  well  known  that  in  the  design  of  reciprocating  engines  for 
electrical  gencrAting  acrvice,  Rucrificcs  in  economy  of  steam  con- 
sumption :irr  rntnilrti      Hut  a  rrmnrlcnhir  in)rin"'ir  ndvantagr  of  the 
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FIG.  8. — SEGMENT  OF  WHEEL  KIM, 

Steam  turbine  brought  out  in  Mr.  Knunet's  paper  is  the  comparatively 
slight  dropping  off  of  eflicicncy  at  partial  loads — a  point  of  the  utmost 
importance  in  electrical  generation.  The  guarantee  for  a  5<x>kw 
unit  is  30.5  pounds  of  steam  per  kw-hour  at  full  load  and  23  pounds 
at  half  load,  under  a  boiler  pressure  of  150  pounds  and  a  vacuum  of 
j8  inches.  For  an  extended  discussion  of  the  steam  economy  of 
the  Curtis  turbine,  including  a  consideration  of  the  superior  effect 
of  superheating  and  of  the  use  of  a  vacuuni,  the  reader  is  referred  to 
\fr.  I-'.mmet's  paper  in  our  issue  of  April  II. 


A.  I.  E.  E.  Membership. 

The  total  membership  of  the  American  Institute  of  Electrical  En- 
gineers on  May  I,  1902,  was  as  follows; 

I  lonorary   Members    j 

Members    405 

Associates    1,142 

Total  May   i,   1902   i,S49 

Elected  prior  to  May   i,    1902,  and  since  qualified    16 

Elected  May   i,   1902,  to  April  30,   1903,  and  qualified    695 

Restored  to  menilKTship    i 

2,261 

Total   deaths    9 

Total    resignations    12 

Dropped   as  delinquents    11  32 

Grand  total,  April  30,  1903    2,229 

The  membership  .'\pril  30,  1903,  was  classified  as  follows: 

Honorary  members   3 

Members     417 

Associates i  ,8 10 

Total     2.229 

The  gain  in  membership  during  the  year  is  680,  an  increase  of  44 
j)cr  cent.  As  there  are  now  applications  pending  and  associates 
elected  but  not  yet  qualified  to  the  number  of  391,  there  is  an  imme- 
diate prospective  total  of  2,620  members. 

The  associates  elected  during  the  year,  May  i,  1902,  to  April  30, 
1903,  and  their  present  status  is  as  follows: 

Qualified    and    now    associates    695 

Died  before  qualification    i 

Elections    cancelled    4 

Not  qualified  on  April  30    165 

Total    elections    865 

Resignations  have  been  received  and  accepted  during  the  year 
from  the  following  members  and  associates  who  were  in  good 
standing : 

Members — Brown  .Ayres,  W.  E.  Geyer,  Henry  Jackson.  Asso- 
ciates— Frank  Broili,  Harry  A.  Gillis,  F.  A.  Greenwood,  A.  F.  Mc- 
Kissick,  H.  N.  Sweet,  Walter  Rutherford,  H,  Schreiter,  J,  C.  Finney, 
Paul  Bonynge. 

There  have  been  the  following  deaths  during  the  year :  Member — 
Charles  T.  Child.  Associates— Henry  Norton,  E.  Rathenau,  W.  F. 
D.  Crane,  Max  T.  Steinle,"  F.  J.  Folk,  E.  A.  Darling,  I.  D.  Parsons, 
Sidney  H.  Short. 

The  Editing  Committee  finds  that  the  increased  quantity  of  ma- 
terial has  made  necessary  the  division  of  the  bound  Transactions 
into  semi-annual  instead  of  annual  volumes.  The  discussions  of 
the  branch  meetings  add  to  the  volume  of  material  and  to  the  labors 
of  the  Editing  Committee.  When  discussions  upon  the  same  papers 
take  place  at  the  different  branches,  the  same  ideas  are  in  many  cases 
repeated,  making  a  careful  revision  of  the  discussions  necessary  in 
order  to  prevent  repetition  while  retaining  all  that  is  new  and 
valuable. 
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Recent  Development  of  the  Chicago  Edison  and  Com- 
monwealth Electric  Systems. 

SINCE  the  last  National  Electric  Light  Convention  in  Chicago 
in  1900,  the  growth  of  the  two  great  allied  central  station  light- 
ing companies  of  Chicago,  the  Chicago  Edison  Company  and 
the  Commonwealth  Electric  Company,  has  been  almost  beyond  belief. 
At  that  time  the  distribution  of  direct  current  from  rotary  converter 
sub-stations  had  but  fairly  begun,  and  in  the  past  three  years  the 
number  and  capacity  of  these  sub-stations  has  been  enormously  in- 
creased, as  will  be  seen  from  the  figures  given  later.  The  chief 
interest  to  the  central  station  man,  however,  centers  in  the  Fisk 
Street  Station,  which  is  the  great  power  house  now  under  con- 
struction, designed  for  the  use  of  5,000-kw  Curtis  steam  turbine 
units.  When  the  order  was  placed  little  was  known  about  this  tur- 
bine, and  it  was  a  radical  move  on  the  part  of  the  Commonwealth 


those  for  which  the  station  was  planned.  The  turbine  room,  by 
widening  ten  feet,  could  be  easily  turned  into  an  engine  room  for 
reciprocating  engine  units.  This  was  something  that  could  easily 
be  done  with  the  amount  of  space  at  the  company's  disposal  at 
this  power  house  site,  and  was  nothing  more  than  a  resonably  con- 
servative move  at  the  time  the  turbine  order  was  placed,  for  at  that 
time  of  course  much  less  w-as  known  as  to  the  actual  performance 
of  the  Curtis  steam  turbine  than  now.  It  was  expected  that  the 
first  S,ooo-hp  unit  would  be  in  operation  by  tbi^  time,  but  unforeseen 
delays  have  made  this  impossible. 

The  location  of  the  new  Eisk  Street  station,  where  the  steam 
turbines  are  to  be  installed,  is  an  ideal  one  for  a  large  power  house 
in  many  respects.  As  shown  in  Fig.  i,  it  is  on  the  Chicago  River, 
not  far  from  the  corner  of  Center  Avenue  and  Twenty-second 
Street,  or,  to  be  more  exact,  at  Fisk  and  Twenty-second  Streets. 
It  is  surrounded  on  three  sides  by  water,  on  the  south  by  the  Chicago 
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Fic.  I. — Mai'  of  Commonwf.ai.th  Electric  Co.'s  Property  Showing  Plan  of  Fisk  Street  Station. 


Electric  Company,  but  the  Chicago  Edison  Company  has  always 
been  one  of  the  leaders  in  central  station  practice.  When  it  was 
decided  to  begin  the  construction  of  a  second  large  generating 
station  (since  the  limit  of  the  capacity  of  the  Harrison  Street  station, 
which  was  put  in  operation  ten  years  ago,  has  been  reached)  it  was 
realized  that  it  would  be  desirable  to  design  a  power  house  for  the 
production  of  electrical  energy  on  a  much  larger  scale  and  with 
much  larger  imits  than  heretofore.  It  is  unnecessary  to  recount  the 
advantages  in  simplicity,  economy  on  light  load,  saving  of  first  cost 
and  saving  of  floor  space  accomplished  by  the  steam  turbine. 

The  Curtis  turbine,  which  is  described  elsewhere  in  this  issue,  is 
now  comparatively  well  known  in  the  engineering  field.  Such  was 
far  from  being  the  case,  however,  when  the  order  of  the  Chicago 
Edison  Company  was  placed,  and  no  little  credit  is  due  to  the  man- 
agement of  this  company  in  taking  the  initiative  and  planning  its 
great  station  for  the  use  of  this  steam  turbine.  It  should  not  be 
thought,  however,  that  the  company  was  unwise  enough  at  the 
outset  to  commit  itself  irrevocably  to  the  use  of  a  device  which  had 
never  had   actual   commercial   trial   in   as   large  units   as   those   for 


River,  and  on  the  east  and  west  by  slips.  These  slips  not  only 
facilitate  unloading  of  coal  from  barges,  but  also  make  it  very 
convenient  for  condensing  water.  The  Chicago  River  flows  from 
east  to  west  into  the  drainage  canal  with  a  good  current.  Con- 
densing water  will  be  taken  in  at  the  east  slip  and  discharged  into 
the  west  slip,  so  that  there  will  always  be  a  cool  supply  of  condensing 
water  at  a  minimum  cost  for  piping.  The  level  of  the  river  being 
practically  constant,  no  provisions  have  to  be  made  for  variation  in- 
the  height  of  the  stream,  as  is  so  frequently  the  case  in  the  design 
of  condensing  plants.  The  company  also  owns,  as  is  seen  in  Fig.  i, 
land  on  the  south  side  of  the  river,  opposite  this  station,  the  total  area 
being  14  acres.  A  siding  from  the  Chicago  &  Alton  Railroad  enters 
this  land  south  of  the  river,  and  a  siding  of  the  C.  B.  &  Q.  Railroad 
fore,  two  rail  sources  of  coal  supply,  as  coal  can  be  taken  across 
the  river  in  barges  from  the  Chicago  &  .A.lton  siding.  The  lot  south 
of  the  river  affords  room  for  considerable  coal  storage,  as  it  does 
also  the  lot  on  which  the  power  station  itself  is  located.  The  neces- 
sity for  ample  terminal  and  storage  facilities  for  coal  for  a  station 
of  such  size  using  two  trainloads  a  day  is  very  evident. 
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'I'liii  Kisk  Street  station,  a-i  scrii  mi  the  ii)U|)  (  Imk.  id)  i>t  ,)' ^  iiiilfH 
fruni  tlic  ricctrical  load  ci-i)tiT  of  ihr  city,  wliicli  ci-iiicr  ih  \miIiiiv 
three  blocks  o(  the  corner  of  Clark  and  Monroe  Street-*,  Keal 
estate  coiuhtions  m  connection  with  lliis  power  sinlion  are  radically 
dilTerent  from  those  in  New  York,  where  the  large  power  stations 
have  lieen  htiilt.  In  other  words,  tliis  company  wa>  aide  to  obtain 
real  estate  coiisiderahly  cheaper  than  it  could  he  olitameil  for  the 
large  New  York  stations,  and  the  saving  of  grotind  >pacr  was  not 
in  this  l-'isk  Street  station  as  great  an  ivhject  as  in  the  large  New 
York  power  houses.  This  is  a  point  which  should  he  rememhered 
in  considering  the  design  of  this  station,  which  is  hrietly  described 
later.  The  station  occupies  more  ground  space  per  kilowatt  than 
the  New  York  stations,  but  figured  on  the  basis  of  cubic  capacity, 
the  Fisk  Street  station  gives  a  \ery  high  output  per  cubic  foot. 

As  seen  by  b'ig.  I,  the  station  is  built  in  5,t»o-kw  sections.  The 
present  building  is  planned  for  four  5,000-kw  steam  turbines,  one  of 
which  is  about  to  be  installed.  The  ultimate  cai>acity  is  14  units  of 
5,000  kw,  b^ach  steam  turbine  forms  a  section  of  the  power  house, 
toKctlur  wilb  .1  li;ilt<r\   of  liubt    l';iln,i)ck  i\'  Wilcox  boilers  to  supply 


be  supplied  from  dump  cars,  although  this  latter  is  not  the  permanent 
arrangement  contemplated,  Fach  5,(J()()  kw  section  of  the  power 
house,  with  its  8  boilers,  will  have  storage  capacity  of  about  1.000 
tons  of  coal.  The  boilers  arc  ecpiipped  with  Mabcock  &  Wilcox 
chain  grate  stokers  and  with  nuperhealing  coils,  as  it  will  be  possible 
in  this  station,  by  the  use  uf  turbines,  to  take  full  advantage  of 
chances  for  economy,  by  superheating  the  steam,  as  could  not  be 
done  with  reciprocating  engines  requiring  the  lubrication  of  pistons 
and  valves.  The  slacks  of  this  jiowcr  house  will  be  of  steel,  jo.s 
ft.  high  and  iH  fl.  in  diameter.  The  dimensions  of  the  coniplete<l 
power  house  biiildiiiR  are  (kx)  x  J30  ft.  The  turbine  room  spanned 
by  the  crane  is  (12',  j  ft.  wide.  The  coal  is  unloaded  under  a  jiarl  of 
the  building  having  open  arches. 

The  John  A.  Mead  co,il-conveying  apparatus,  with  McCaslin 
buckets,  li.is  been  selected.  There  will  be  an  auxiliary  fine  coal 
hopper  under  the  link  grates  to  catch  the  fine  coal  which  sifts  through 
this  type  of  grate,  l'"r<)m  this  hopper  the  coal  is  taken  back  from  the 
main  hopper  by  conveyers.  The  boiler  room  flfxir  is  considerably 
above  the  Uvel  of  llu-  turbine  romn  floor,  as  a  ba^cnicnt  u  fl    high 


Fig.  -'. — General  View  of  Harrison  Street  Station. 


it.  Each  battery  of  eight  boilers  is  placed  at  right  angles  to  the  long 
way  of  the  power  house,  w-hich  is  a  practice  considerably  at  variance 
with  previous  power  house  design.  The  reason  for  this  is  the  great 
amount  of  boiler  capacity  required  to  supply  a  single  5,000-kw  steam 
turbine.  In  designing  the  power  house,  it  was,  of  course,  necessary 
to  arrange  it  so  it  could  be  enlarged  unit  by  unit,  section  by  section, 
on  a  symmetrical  plan.  The  boilers  to  supply  one  turbine  should, 
therefore,  occupy  the  same  space  measured  the  long  way  of  the 
power  house  as  the  steam  turbine  unit.  The  only  way.  therefore, 
of  getting  boiler  capacity  sufficient  to  drive  one  of  these  turbines 
into  the  width  of  power  house  section  required  by  the  turbine  itself, 
was  to  arrange  the  boilers  as  was  done  here.  Of  course  by  making 
additional  floors  to  the  boiler  room,  as  has  been  done  in  the  large 
New  York  stations,  and  putting  the  boilers  in  tiers  one  above  the 
other,  the  old  arrangement  of  placing  the  rows  of  boilers  the  long 
way  of  the  power  house  might  have  been  preserved,  but  it  was  not 
thought  that  considering  safety,  reliability  and  the  cost  of  real  estate, 
that  a  boiler  room  of  several  stories  was  here  justified. 

Each  battery  of  eight  boilers  will  be  supplied  by  its  own  coal- 
conveying  apparatus.  This  coal-conveying  apparatus  will  receive  its 
coal  from  a  crusher  hopper,  which  crusher  hopper  will  for  the  present 


is  under  the  boilers,  and  there  is  only  two  ft.  difference  in  level 
betw^een  this  boiler  room  basement  and  the  main  turbine  room  floor. 
Each  battery  of  eight  boilers  will  feed  into  a  common  header,  and 
this  header  is  below  the  boiler  room  floor,  and  from  this  header  the 
steam  piping  will  run  on  a  level  to  the  steam  turbines.  The  boilers 
will  be  operated  under  175  pounds  pressure,  with  150°  superheating 
of  steam.  The  steam  piping  for  each  unit  is  to  be  run  in  separate 
chambers  in  the  basement,  thus  carrying  out  in  the  steam  end  the 
same  idea  of  subdivision  to  prevent  interruption  that  is  being  carried 
out  in  the  electrical  end.  Electrically-operated  steam  valves  will 
be  used  to  enable  valves  to  be  closed  from  a  distance  in  case  breaks 
or  leaks  in  the  steam  piping  prevent  men  from  entering  the  pipe 
tunnels  to  close  the  valves  by  hand.  Alberger's  surface  condensers 
will  be  used  in  connection  with  the  steam  turbines. 

About  8  per  cent,  of  the  space  in  the  Fisk  Street  station  is  de- 
voted to  coal  storage.  A  switch  track  enters  one  end  of  the  turbine 
room,  so  that  heavy  machinery  can  be  taken  by  the  traveling  crane 
directly  from  the  car.  Of  course,  these  generating  units  will  not 
have  anything  like  the  heavy  parts  of  a  slow-speed  engine-driven 
generator  of  the  same  capacity,  as  these  5,000-kw  units  will  run  at  a 
speed  of  500  r.p.m. 


llti.    5. — HIGH-TENSIOiN    SWITCHING   APPARATUS. 
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All  ilic  gciicrutur!)  in  lliis  slaliim  will  give  j  jiliasc,  y.uoo-vult,  ^5. 
cycle  currents,  anil  will  be  slar-conncctnl,  with  neutral  |K)int  gruiuid- 
cd.  The  reason  low-frc(|uency  Kcx^'i'atiir'i  were  clioscn  for  thi* 
Ntation  is  that  by  fur  the  greater  part  of  the  company's  output  is 
now  and  probably  always  will  be  converted  into  direct  current  at 
rotary  converter  sub-station^.  Tlie  lower  frequency  is  better  adapted 
to  the  operation  of  rotary  converters,  as  the  -13-cyclc  rotary  con- 
verter is  a  much  more  satisfactory  piece  of  apparatus  to  construct 
and  operate  tlian  the  (lO-cycle. 

Tlie  controlling  boaril  is  to  be  located  in  the  turbine  room,  but 
the  hiKli-tension  »)il  switches  themselves  will  be  in  a  separate  build- 
ing about  50  ft.  away.  This  buildiuK  will  contain  all  the  high  tension 
oil  switches  and  high-tension  bus-bars,  separated  from  each  other 
liy  brick  partitions.  The  principle  of  isolating  one  generating  unit 
Imm  ani>ther  will  be  carried  out  as  fidly  as  is  practical  in  the  .switch- 
ing arrangements.  I\ven  the  low-tension,  <lirect-curreiit  controlling 
circuits  between  the  controlling  board  and  the  high-tension  oil 
switches  in  the  switch  house  will  l)c  run  in  separate  compartments. 
l'".acli  unit  will  feed  directly  a  certain  set  of  high-tension  feeders.  Hy 
means  of  a  transfer  bus,  feeders  can  be  transferred  from  one  unit  to 
another,   or   generators   can    be   operated    in   parallel.      The   general 


FIG.  9. — RE.VR  OF  SWITCHBO.VRD,  WEST   .M.\Ul^u.\    .^  ;.,..!,    ;  ,  .;   .->T.\TION. 

scheme  is  to  have  each  generator  so  it  can  be  connected  to- a  short 
section  of  feeder  bus  through  an  oil  switch,  or  it  can  be  connected 
to  a  main  bus.  The  different  short  feeder  bus  sections  can  be  tied 
together  by  oil  switches,  and  the  main  bus  is  also  sectioned  by  means 
of  oil  switches. 

Only  the  instruments  absolutely  necessary  for  operation  will  be 
put  on  the  controlling  board  in  the  station.  Those  not  essential  to 
operation,  as  the  recording  wattmeters  and  extra  ammeters,  will  be 
put  in  the  switch  house,  thus  saving  considerable  low-tension  control 
switchboard  wiring,  and  simplifying  matters  for  the  switchboard 
attendant.  Direct  current  for  the  operation  of  sw-itches  and  other 
small  apparatus  requiring  direct  current  will  be  supplied  from  a 
erty  near  Twenty-second  Street,  which  is  to  be  known  as  the 
Twenty-second  Street  sub-station.  This  sub-station  being  near  the 
border  line  between  alternating-current  and  direct-current  territory, 
will  supply  both  alternating  and  direct  current  for  distribution. 

The  .switch  house  is  to  be  50  ft.  wide  by  460  ft.  long,  ultimately, 
its  length  denending.  of  course,  upon  the  length  of  the  power  house 
building.     The  basement  will   be  devoted  to  the  isolated  compart- 


ments for  the  high  tension  bu.s-bars  and  connections.  On  the  first 
llixir  will  be  the  oil  switches  and  iiihlrumenl  panels  containing  such 
instruments  us  are  not  needed  on  the  operating  board.  On  the 
second  floor  will  be  the  (juartcrs  for  the  turbine  room  men. 

In  ihc  new  power  house  considerable  attention  will  be  given  to 
llic  comfort  of  the  employees.  Reading  rooms  with  current  technical 
periodicals,  lockers  and  ballus,  are  among  the  comforts  that  arc  to 
lie  provided  to  increase  the  edicicncy  of  the  operating   force. 

The  turbine  room  will  be  finished  on  the  interior  with  glazed  brick 
and  terra  cotta.  There  will  be  a  gallery  on  both  sides  of  the  turbine 
room  at  about  the  level  of  the  boiler  room  lloor.  The  exterior  of 
I  lie  building  is  finished  in  red  pressed  brick. 

.Although  the  I-isk  Street  station  is  attracting  more  general  in- 
terest the  country  over  at  the  present  time  than  any  other  work 
recently  done  by  the  Chicago  l-ldison  Company,  there  are  many  other 
features  in  its  recent  development  worthy  of  note.  Most  of  these 
have  been  already  described,  either  by  special  articles  in  these  col- 
umns or  by  abstracts  of  papers  presented  by  the  officers  of  the 
company  to  various  technical  societies.  As  a  matter  of  history,  a  few 
facts  in  regard  to  the  growth  of  the  Harrison  Street  station,  which 
is  the  company's  principal  generating  station  at  present,  illustrate 
the  remarkable  expansion  of  the  central  stali(jn  business  in  Chicago. 

Ten  years  ago  the  Harrison  Street  station  was  just  being  started 
in  operation,  four  400-kw  generators  being  the  first  equipment  to 
supply  current,  although  there  were  under  installation  in  that 
■-tation  in  1893  four  400-kw  generators  and  eight  200-kw  generators, 
or  a  total  of  4,800  kw.  The  generators  were  direct  current,  arranged 
in  pairs  on  vertical  engines.  In  1900,  at  the  time  this  station  was 
described  in  the  Electrical  World  and  Engineer,  May  19,  1900, 
just  previous  to  the  last  electric  light  convention  in  Chicago,  the 
equipment  consisted  of  eight  200-kw  and  twelve  400-kw  generators, 
or  a  total  capacity  of  5,200  kw.  Some  of  these  generators  in  1900 
were  of  the  double-current  type,  giving  either  alternating  or  direct 
current.  In  1903,  at  the  present  time,  there  are  in  this  station  eight 
joo-kw  generators,  twelve  400-kw,  one  2,500-kw,  one  3,100-kw,  two 
i.ooo-kw,  and  one  i,8oo-kw,  or  a  total  capacity  of  15,600  kw.  Fig.  2 
shows  the  main  engine  room  as  it  is  at  present. 

Not  only  is  the  Harrison  Street  station  fully  loaded,  but  it  is  neces- 
sary at  times  of  fall  and  winter  peak  loads  to  operate  the  steam  plants 
in  the  three  combination  sub-station  and  subsidiary  steam  plants 
which  the  company  was  operating  three  years  ago,  as  well  as  the 
Washington  Street  steam  plant  of  4,600  kw  in  direct  current.  These 
steam  plants,  to  be  sure,  are  put  in  service  for  only  a  few  months 
each  year,  with  one  shift  of  men  to  carry  the  heavy  load  which 
comes  in  November  and  December.  As  they  are  already  installed 
and  of  very  little  scrap  value,  it  is  not  corisidered  that  it  would  pay 
to  entirely  abandon  them  and  to  invest  enough  money  in  modern 
generating  pl.nnt  and  sub-station  apparatus  to  carry  the  peak  loads 
which  the  steam  plants  carry  for  a  short  time  each  year,  even  though 
the  steam  plant  efficiency  be  low.  By  next  fall  these  two  companies 
will  have  24,000  kw  in  rotary  converters  and  4,000  kw-  in  frequency 
changers  installed  in  its  sub-stations.  The  maximum  load  in  1902 
was  29,080  kw,  of  which  24,000  kw  was  direct  current.  The  storage 
batteries  carried  during  the  maximum  load  mentioned  20  per  cent, 
of  the  direct-current  load.  The  connected  load  of  the  two  companies 
is  the  equivalent  of  1,652.000  i6-cp  incandescent  lamps. 

As  was  noted  in  the  Electrical  World  and  Engineer  for  Novem- 
ber 29,  1902,  in  an  article  on  "The  Randolph  Street  Sub-station  and 
the  Development  of  the  Chicago  Edison  System,"  there  has  been  a 
great  increase  in  the  number  of  rotary  converter  sub-stations  giving 
direct  current  to  the  Edison  110-220- volt  network.  Some  of  these 
sub-stations  in  the  basements  of  modern  fire-proof  office  buildings. 
Fig.  4  is  the  interior  view  of  one  of  these  at  114  Dearborn  Street. 
The  Harrison  Street  station  was  laid  out  as  a  direct-current  plant, 
but  as  the  direct-current  district  increased  in  size  and  the  load  density 
in  all  parts  increased,  it  naturally  w-as  the  most  economical  move  to 
begin  the  establishment  of  rotary-converter  sub-stations  wherever 
the  load  seemed  to  demand  it  within  the  Edison  district.  At  the 
time  of  the  last  convention  in  1900  there  were  three  of  these  direct- 
current  sub-stations,  and  there  are  now.  including  those  under  con- 
struction, seventeen  such  sub-stations. 

Outside  of  the  Edison  district,  in  the  district  served  by  the  com- 
monwealth Electric  Company,  a  3-phase.  4- wire  system  is  used,  with 
grounded  neutral  and  2.300  volts  between  any  phase  and  ground. 
This  alternating-current  distribution  is  at  60  cycles.  Part  of  this 
60-cycle  current  is  generated  and  distributed  direct  from  steam 
plants,  but  there  are  a  number  of  sub-stations  at  which  25-cycle, 
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y.ooovdlt  I'lirrrnt  it  put  throiiKli  moior  KcniT«i(ii>  to  iluiiiKf  n^ 
fret|Ufnc>  In  (KJ-cyclc.  j,jix>-vi)lt  on  I  lie  4- wire.  .Miliasv  system. 
At  first  ulaiK-e  this  would  >eeiu  like  a  wasteful  nperalion.  I)UI  the 
uinouui  iif  enerKy  which  has  to  he  tratisfornnd  l>y  luoinrneuerators 
is  su  >niall  a  |>r(i|Mini(ui  ol  the  total  as  to  make  it  muih  nmre  ei«i- 
nouiiial  in  lariyiiiK  the  loait  to  have  all  the  lar({e  neiieraiiiiK  units  in 
the  new  I'lsk  Street  station  of  the  same  voltage  and  freciueiuy. 
namely,  J5  cycles,  (j,ucxi  vidts. 

The  Madison  Street  »uh  station  is  oiu  of  those  in  which  <;,(X)o 
volt,  _'5-cycle  current  is  ch.iiiKed  in  voltage  and  fre(|uency  for  alter- 
nating-current ilisirihution,  and  since  it  is  one  of  those  recetttly 
finished,  it  has  liecii  splecte<l  as  an  example  of  this  type  of  sialion  for 
description  here.  It  gives  a  good  idea  of  the  high  standard  of  suh- 
statioii  construction  which  this  company  reipiires  in  all  its  work, 
and  also  has  some  entirely  new  features  installed  here  for  the  first 
time.  The  Madison  Street  siih-stalion  has  two  500-lip  moior-gen 
erator  sets,  consisting  of  a  synchrDHous  J5-cycle  motor  driving  a 
60-cycle  generator,  hoth  motor  and  generator  of  the  revolving  field 
type,  and  nii  the  same  base.  I^xciting  curreni  for  these  motor- 
Kcuerators  is  supplied  hy  two  50-kw  exciters,  each  driven  hy  a  75-hp 
iiuluction  motor.  Fig.  8  is  an  interior  view  of  this  suh-station.  One 
of  the  new  features  in  this  suh-station  is  the  new  switching  device 
for  the  induciion  regul.itors.  There  are  six  7'i-k\\  induction  reg- 
ulators of  the  C.  R.  type,  made  hy  the  (ieiieral  Electric  Company. 
Each  regulator  has  mounted  upon  it.  as  seen  in  l-'ig.  7.  a  switch  for 
automatically  controlling  the  voltage  on  the  feeder  that  is  supplied 
through  the  regulator.  Instead  of  having  an  individual  motor  for 
each  regulator  switch,  a  line  of  shafting  has  heen  run  the  length  of 
the  row  of  regulators.  This  shafting  is  driven  hy  a  i-hp  motor. 
There  arc  two  magnetic  clutches  on  each  automatic  switch,  one  of 
which  when  energized  will  move  the  regulator  switch  tt.  r:iisc  tin- 
voltage,  and  the  other  one  when  energized  will  nunc  the  regulator 
switch  to  lower  the  voltage,  by  motion  transmitted  from  the  con- 
stantly-running line  shaft.  These  clutches  are  energized  from  a 
relay  contact,  and  the  relay  is  operated  from  a  shunt  around  the 
voltmeter  on  that  feeder.  The  voltmeter  has  resistance  in  its  circuit, 
calculated  so  that  the  indication  of  the  voltmeter  at  any  time  will 
show  the  voltage  at  the  center  of  distribution  of  that  feeder,  .^s 
long  as  the  voltage  is  normal  the  relay  is  balanced  so  that  it  makes 
contact  with  neither  of  the  magnetic  clutches.  Should  the  voltage 
get  high  or  low  the  relay  armature  makes  contact  with  one  of  the 
clutches,  and  this  moves  the  regulator  switch  until  the  right  voltage 
is  attained. 

This  sub-station  is  supplied  from  a  9.000-volt  tcedor.  which  cniiics 
from  the  Harrison  Street  generatinng  station.  The  plan  of  ihi 
O.ooo-volt  feeders  of  these  companies  appeared  in  the  Electkic.vl 
WoKLD  AND  Engineer  of  May  9.  1903.  illustrating  a  paper  by  Mr. 
Junkersfeld  on  "Multiple  Versus  Independent  Operation  of  Central 
Stations."  In  addition  to  the  regular  feeder  supplying  this  station, 
another  feeder  passes  through  the  station  and  on  to  what  is  known 
as  the  Rockwell  Street  sub-station  of  the  Lake  Street  Elevated 
Railroad,  which  is  a  rotary  converter  sub-station  supplying  direct 
current  to  that  road.  The  feeder  which  supplies  the  Lake  Street 
Elevated  can  be  connected  by  means  of  knife  switches  to  the 
incoming  feeder  bus-bar  in  this  station.  The  regular  feeder  sup- 
plying the  station  can  also  be  connected  to  this  feeder  bus-bar  by 
knife  switches.  These  switches  are.  of  course,  only  for  the  purpose 
of  making  connections,  and  are  never  opened  under  load.  The  feeder 
bus-bar  supplies  the  synchronous  motors  and  other  apparatus  in 
the  station  through  a  main  type  C  solenoid  operated  oil  switch,  made 
by  the  G.  L  Company.  All  the  oil  switches  in  the  station  are  of  G.  L 
make.  This  main  type  C  oil  switch  connects  the  incoming  feeder  bus, 
with  the  motor  running  bus,  from  which  the  motors  are  operated. 
There  are  two  sets  of  motor  buses,  one  known  as  the  running  bus,  the 
other  as  the  starting  bus. 

The  starting  bus-bar  is  supplied  from  the  running  bus  through 
a  compensator,  which  reduces  the  voltage  from  9.000  to  4.000  volts 
for  starting  the  synchronous  motors  as  induction  motors.  The  com- 
pensator is  bus  or  starting  bus  energized  at  the  time  of  starting  the 
motor-generators  by  connection  with  the  bus-bar  through  a  type  H 
oil  switch.  The  starting  of  the  motor  generators  is  done  through  a 
type  G  switch,  which  is  in  reality  two  3-pole  oil  switches  with  oper- 
ating mechanism  so  connected  mechanically  that  one  switch  will  open 
when  the  other  closes,  giving  in  effect  a  double-throw  oil  switch. 
In  starting,  the  motor-generator  is  thrown  first  on  the  starting  bus 
and  then  onto  the  running  bus. 

In  the  main  circuit  of  each  generator  is  a  type  H  oil  switch   for 


i>. t-akiiiK  current  under  load.  I'or  passing  through  this  switch  the 
I'lrciiit  divides,  one  tC"*i>K  ihrmigh  a  type  E  oil  switch  to  the  A  bus 
and  the  nllur  K<>iiiK  ihroiiKh  a  similar  switch  to  the  M  bus,  as  there 
are  two  bus  bars.  These  latter  switches  are  not  for  breaking  the 
circuit  uiuler  load,  bin  simply  for  coniiectiiiK  the  generator  to  one 
biis-hnr  or  the  other.  Oil  switches  were,  of  course,  not  absolutely 
necessary  for  this  purpose,  but  it  was  not  thonght  desirable  to  in 
Irodiice  knife  blade  swiiches  into  the  geiier;itor  leads,  since  by  the 
iLse  i>(  a  cheap  type  of  oil  switch,  all  open  switching  devices  could 
he  avoided  The  switches  in  the  main  generator  leads  are  three 
single-pole  switches.  The  neutral  of  the  generator  being  grounded, 
no  switching  devices  are  necessary  in  it.  The  lighting  feeders  are 
operated  as  single-phase  circuits  connected  between  any  one  phase 
and  the  grounded  neutral.  Il  is,  therefore,  unnecessary  to  have  only 
..:ie  single-pole  switch  for  each  feeder  circuit,  h'urthermorc,  all 
iiistriimeiit  and  potential  circuits  are  run  with  one  wire  and  the 
t  111111011  return,  all  of  which  greatly  simplifies  switchboard  wiring. 
.Ml  the  (j.ooo-volt  wiring  in  the  station  is  run  enclosed  betwefn  slate 
partitions,  and  where  going  through  one  jiarlition  into  another,  in- 
•ulaled  bushings  ;ire  useil,  made  of  a  new  substance  resembling  hard 
lubber,  known  as  the  Stanton  compound.  The  high-tension  switch 
construction  is  well  illustrated  by  Fig.  5,  which  shows  the  switches 
at  another  sub-station  where  they  are  more  accessible  for  a  photo- 
graph than  at  Madison  Street. 

(ieiierator  panels  at  this  sub-station  have  for  indicating  instru- 
ments three  ammeters,  three  wattmeters  and  one  voltmeter.  In 
.iildition  to  motor-generator  panels  and  feeder  panels,  there  are  two 
p.inels  given  to  feeders,  which  tie  this  sub-station  to  other  suh- 
-tatioiis.  These  tie  feeders  also  serve  branches  along  the  route  be- 
lucen  sub-stations.  Feeders  are  fused  with  flat  enclosed  fuses.  A 
yiiixl  KJci  of  some  of  the  principal  characteristic  points  of  the  switch- 
bn.ird  wiring  and  construction  of  these  companies  is  afforded  by 
Fig.  9,  which  is  the  back  of  this  Madison  Street  sub-station  board, 
and  Fig.  6,  which  is  the  back  lof  the  switchboard  at  the  Sedge- 
wick  Street  sub-station.  It  will  be  noted  that  the  supporting  frames 
arc  several  inches  back  of  the  panels,  so  as  not  to  interfere  with 
the  wiring.  The  direct-current  feeders,  as  they  leave  the  board,  have 
taps  taken  off  about  7  ft.  apart  for  voltmeter  leads,  so  that  the 
feeder  cable  itself  forms  a  voltmeter  shunt.  Changes  in  temperature 
in  the  feeder  are  compensated  for  by  a  series  winding  in  the  volt- 
meter circuit,  surrounding  the  cable  at  the  point  it  leaves  the  bus- 
bars. High-tension  cables  and  all  exposed  places  in  the  station 
arc  w  rapi)ed  .with  brass  tape. 

The  9,000-volt  cables  for  underground  transmission  are  all  three- 
conductor  with  conductors  equivalent  to  0000.  They  have  paper 
insulation  fixed  6/32  in.  thick  over  each  conductor,  and  the  sheathing 
:'./32  in.  thick  over  all  three  conductors  inside  the  lead  covering. 
Where  the  conductors  leave  the  high-tension  cables  is  a  large  bell 
filled  with  a  compound  called  "minerallac."  which  is  the  invention 
of  some  of  the  companies'  engineers.  Manholes  for  high-tension 
cables  are  built  so  that  there  are  no  sharp  bends  of  cables  in  going 
around  square  corners.  That  is.  these  manholes  are  built  with 
diagonal  corners.  The  9.000-volt  transmission  lines  will  by  next 
fall  aggregate  60  miles  and  serve  19  sub-stations. 

Four  new  sub-station  buildings  are  under  construction  at  the 
present  time  and  the  fifth  building  is  being  erected  to  house  the 
present  South  Chicago  sub-station. 

The  high-tension  switching  apparatus  at  Harrison  Street  station 
is  undergoing  a  general  overhauling,  whereby  feeder  and  generator 
oil  switches,  which  are  all  solenoid  operated,  will  be  placed  in  sep- 
arate fire-proof  compartments,  so  isolated  as  to  prevent  the  spread 
of  trouble.  The  feeder  switches  will  be  equipped  with  overload 
and  time  limit  devices,  whereby  they  will  open  upon  overload,  but 
not  until  the  overload  devices  at  the  far  end  of  the  feeders  may  have 
had  time  to  act.  Feeders  are  taken  from  a  transfer  bus,  which  is 
sectioned,  and  each  section  of  this  bus  is  fed  by  a  generator.  Each 
generator  has  three  oil  switches,  all  without  overload  devices.  One 
of  these  switches  controls  the  entire  output  of  the  generator.  After 
leaving  this  switch,  the  circuit  divides,  one  going  through  an  oil 
switch  to  the  transfer  bus,  from  which  the  feeders  are  taken,  and 
the  other  going  through  an  oil  switch,  connecting  it  with  the  main 
bus. 

Another  notable  change  being  made  is  one  which  will  eventually 
result  in  the  substitution  of  a  sub-station  having  very  large  units, 
in  place  of  the  power  house  at  Market  and  Washington  Streets, 
which  power  house  it  is  expected  to  shut  down,  except  possibly  for 
heavy  load  work,  as  soon  as  the  Fisk  Street  station  is  in  regular 
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operation.  This  Washington  Street  station  now  occupies  part  of  a 
large  manufacturing  block,  known  as  the  Electric  Block.  A  new 
eight-story  modern  steel  building  is  to  be  erected  in  place  of  this, 
in  which  the  sub-station  will  occupy  part  of  the  main  floor.  This 
sub-station  will  have  room  for  eight  i,ooo-kw  rotary-converters,  but 
the  company's  engineers  have  had  the  foresight  so  to  lay  out  the 
floor  space  that  one  2,000-kw  rotary  converter  could  be  installed 
in  the  same  place  as  three  i,ooo-kw  machines.  This  station  will  be 
served  by  a  traveling  crane.  The  air  blast  chamber  in  the  basement 
of  this  sub-station  will  be  utilized  for  high-tension  bus  compart- 
ments. One  notable  feature  here,  will  be  the  use  of  transformer 
regulators,  which  will  give  a  large  enough  range  of  voltage  so  that 
no  boosters  will  be  necessary  to  raise  the  direct-current  voltage,  for 
charging  storage  batteries  at  this  sub-station.  There  are  many  other 
interesting  new  sub-stations,  as  has  been  mentioned,  but  it  would 
be  impossible  in  the  .space  available  for  this  article  to  go  into  the 
details  of  all  of  them.  With  what  has  been  published  before  in 
these  columns,  the  foregoing  will  give  a  good  idea  of  the  recent 
developments  in  the  systems  of  these  two  companies. 


The  New  Plant  of  the  Oskaloosa 
Company. 


Traction   and   Light 


Oskaloosa,  Iowa,  has  for  many  years  been  the  home  of  one  of  the 
oldest  and  in  some  ways  the  most  remarkable  direct-current  incan- 
descent lighting  plants  to  be  found  in  the  central  states.  Before 
electric  lighting  was  thought  of  a  company  called  the  Oskaloosa 
Power  &  Land  Company  built  a  steam  power  house  and  some  factory 
buildings  on  a  large  tract  of  vacant  land  something  over  a  mile 
from  the  business  center  of  the  city.  This  land  was  well  served  by 
railroads,  and  it  was  the  idea  of  the  promoters  of  this  company  that 
if  power,  buildings  and  land  were  furnished  manufacturers  would 
flock  in   to  avail  themselves  of  the  privileges  offered.     The  manu- 


F:'.'..    1. — IH.X.NGING  FROM    OI.I)  TO  NEW   POLE  LINE. 

facturers  refused  to  flock,  however,  and  matters  looked  blue  for  the 
power  and  land  company. 

About  that  time  incandescent  lighting  from  central  stations  began 
to  be  talked  of,  and  the  outcome  of  the  matter  was  that  an  Edison 
three-wire,  iio-volt,  direct-current  system  was  installed  in  Oskaloosa, 
and  the  generators  were  located  in  this  power  house.  The  amount 
of  cop[)er  required  to  give  lighting  service  on  a  low-tension,  direct- 
current  system  with  the  station  so  far  from  the  center  of  distribution 
is  easily  imagined  by  those  familiar  with  the  sifbject.  Neverthe- 
less, the  copper  was  put  up,  and  the  plant  gave  good  service  for 
many  years  in  spite  of  the  investment  which  it  had  on  its  pole  lines. 


In  all  about  57  tons  of  bare  copper  wire  were  put  up — a  figure  seldom 
equaled  in  a  town  of  this  size.  Oskaloosa  had  a  population  of  9,212 
in  igoo. 

Last    year    parties    interested    in    the    Ottumwa    Traction    &    Light 


FIG.    2. FIVE-AKM    LINF,    LEAVING    NEW    ST.-\TION. 

Company,  operating  in  a  neighboring  Iowa  city,  obtained  control 
of  the  lighting  plant  in  Oskaloosa,  and  secured  franchises  for  several 
miles  of  street  railway.  It  was  decided  to  abandon  the  direct-cur- 
rent system  entirely,  and  put  everything  on  a  three-phase  alter- 
nating-current system.  This  meant  a  very  radical  change,  not  only 
in  the  distribution  system,  but  in  the  power  house  and  motor  service ; 
for  the  old  company  had  45  direct-current  motors  owned  by  its  cus- 
tomers to  whom  it  was  supplying  current.  The  change,  therefore, 
involved  the  practical  rebuilding  of  the  whole  plant.  The  solution  of 
the  problem  was  heroic,  but  it  has  resulted  in  thoroughly  up-to-date 
equipment.     The  old   power   station   is  lieing  abandoned,  and  a   new 


FIG.  3.- 


-0.\E  OF   THE  CJENERATORS. 


rne,  somewhat  nearer  the  business  part  of  the  city  has  been  started. 
Incidentally,  about  35  tons  of  bare  copper  feed  wire  are  being  taken 
down,  this  feed  wire  constituting  one  of  the  chief  marketable  assets 
of  the  old  property.  The  service  is  being  transferred  from  the  old 
to  new  pole  lines  in  the  business  district,  which  change  is  in  progress 
in  Fig.  2.  The  pole  line  from  the  new  station  is  seen  in  Fig.  2, 
which  shows  the  substantial  character  of  the  work. 

The  new  plant  is  six  blocks  from  the  business  square,  which  is 
sufficiently  near  so  that  some  hot  water  heating  can  be  done.  The 
Varvan   svstem   has  been  installed.     The  company  has  3,300  ft.   of 
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mains.  'I'hc  new  plnnt  ijivrs  powrr  and  li|{lumg  ncrvicc  at  -',joo 
volts,  j-pliasc.  (»  cycle*.  Single-phaiic  lighting  circuit*  are  taken 
from  the  three  phases  of  the  power  house  bu»-bar»,  independently 
of  the  jphase  power  feeders.  Whatever  fluctuation  there  is  in  the 
voltage  of  the  liKhting  service  from  the  starting  and  stopping  of 
n>otors  will,  therefore,  be  confined  to  the  fluctuation  of  voltanc  on 
the  m-neialiT.  as   the   feeders  aiul  transformers  are   indcpt'tidetit  of 


i'he  brick  stack  1^5  ft,  high  was  built  by  the  .Mphons  Custodis  Chim- 
ney C'onsirtiction  Company,  according  to  thai  company's  well-known 
form  of  chimnry  construction,  using  hollow  radial  molded  brick. 
A  "Star"  vacuum  class  C  feed  water  heater  with  a  capacity  of 
.V),«xw  lbs.  of  water  per  hour  is  located  in  the  boiler  room,  where 
also  are  (iardner  feed  pumps.  A  siding  of  the  lUirlington  railroad 
runs  pas  the  boiler  room  at  an  elevation,  as  seen   in   I""ik    5,  so  that 


I  1..    .(        iH'l    v^.viiK  ciKCUL.ATlNG  PUMPS. 


FIG.  6. — NO  SKco.sn  ii.\.\iii.i.\(;  or    <oai,. 


each  other.  In  changing  from  direct-current  lo  3-phase  motors,  the 
company  has  accepted  the  customers'  direct-current  motors  in  trade, 
although  many  of  these  motors  are  of  little  market  value. 

Formerly  all  the  street  lighting  in  Oskaloosa  was  done  by  incan- 
descent lamps.  A  new  contract  has  been  made  with  the  city,  and 
the  Oskaloosa  Traction  &  Light  Company  is  now  supplying  loi 
enclosed  General  Electric  street  arc  lamps,  operated  in  series  off 
of  tub  transformers.  There  are  three  tub  transformers  giving  2,200 
volts.  6.6  amp.  Two  of  these  transformers  supply  street  lights  and 
other  lights  operated  until  midnight,  and  the  other  supplies  all-night 
arc  lights. 

The  power  house  equipment  comprises  two  200-kw,  three-phase 
General  Electric  alternators  of  the  compensating  field  type,  with  the 
exciter  built  into  the  machine.  These  machines  run  600  r.p.m.,  and 
give  2.300  volts.  One  of  these  generators  (Fig.  3)  is  belted  to  a 
Reynolds  Corliss  engine,  built  by  the  Allis-Chalmers  Company.  This 
engine  is  rated  at  305  hp,  and  runs  96  r.p.m.    The  other  three-phase 


no.   5. — COAL  AND  ASH    HANDLING. 

generator  is  belted  to  a  Westinghouse  high-speed  engine,  rated  at 
330  hp.  This  engine  is  18  and  30  in.  x  i6-in.  stroke,  running  250 
r.p.m.  This  engine  also  drives  a  railway  generator  w-hich  at  present 
is  an  old  D  62  machine.  This  will  be  changed,  however,  for  a  new 
generator.  The  engine  room  contains,  besides  these  two  units,  two 
Gardner  pumps  for  maintaining  the  circulation  of  hot  water  in  the 
heating  system.  These  pumps  are  14  and  12  in.  x  12-in.  stroke. 
There  are  three  Stirling  water  tube  boilers  of  258  normal  hp  each. 


coal  cars  can  be  dumped  into  pockets,  which  pockets  discharge 
directly  in  front  of  the  boilers.  If  dump  coal  cars  are  not  obtainable, 
the  coal  is  shoveled  directly  in  front  of  the  boilers,  Fig.  6.  The 
ashes  are  taken  out  in  wheelbarrows  on  to  a  platform  and  dumped 
into  street  railway  cars  for  use  in  ballasting.  Besides  the  light  and 
pow-er  service  three  cars  on  four  miles  of  street  railway  are  operated, 
whicii  is  considered  to  be  a  remarkably  good  service  for  a  town  of 
this  size. 

The  rates  for  lighting  are  15  cents  per  kw^-hour,  with  discounts 
which  give  a  rate  as  low  as  5  cents  per  kw-hour  to  some  of  the 
largest  users.  The  rates  for  power  are  10  cents  per  kw-hour,  with 
discounts  as  high  as  50  per  cent,  to  the  largest  users.  For  hot 
water  heating,  a  rate  of  lyyi  cents  per  square  foot  of  radiating  sur- 
face for  the  season  has  been  established. 

The  officers  of  the  Oskaloosa  Traction  &  Light  Company  are : 
President,  H.  E.  O'Neal;  vice-president,  Samuel  Mahon ;  secretary, 
general  manager  and  purchasing  agent,  J.  F.  Springfield ;  treasurer, 
Calvin  Manning;  auditor,  H.  W.  Garner.  The  local  management 
is  under  the  supervision  of  Mr.  Garner.  The  plant  was  laid  out 
by  and  is  under  the  general  management  of  J.  F.  Springfield,  of 
Ottumwa. 


Interesting  Southern  Lighting  Plant. 


GafTney,  S.  C,  has  its  own  lighting  and  pumping  plant.  The  air 
lift  is  used,  connected  to  a  well  12  in.  in  diameter  and  565  ft.  deep 
and  delivering  to  a  cement  motor-lined  brick  reservoir,  through  the 
center  of  which  rises  the  well.  The  well  and  reservoir  lie  just  out- 
side the  station,  and  the  reservoir  is  about  20  ft.  in  inside  diameter 
and  12  ft.  deep.  The  air  compressor  is  of  the  Laidlaw-Dunn-Gordon 
horizontal  fly-wheel  type,  14  in.  x  14  in.  x  18  in.  in  cylinder  sizes 
and  to  start  the  water,  compresses  to  120  pounds.  The  normal 
operating  air  pressure  is  80  pounds.  From  the  reservoir  the  water 
is  pumped  to  a  120-ft.  standpipe,  15  ft.  in  diameter,  by  means  of  a 
Worthington  14  in.  x  8!^  in.  x  10  in.  duplex  direct-acting  steam 
pump.  The  plant  is  operated  about  10  hours  every  night.  A  con- 
stant-current alternating  system  of  arc  lighting  is  in  use.  with  a 
duplicate  installation  of  machinery.  There  are  two  General  Elec- 
tric 6o-cycle  alternators,  rated  at  39  amp.,  and  2,300  volts  at  900 
r.p.m.,  each  belted  to  a  simple  engine  built  by  the  Slater  Engine  Com- 
pany, of  Warren,  Mass.  Each  generator  has  a  125-volt  exciter 
driven  by  belt  from  the  generator  shaft,  of  i.5-k\v  capacity.  The 
lighting  transformer  is  of  32-kw  capacity  and  gives  a  current  of  6.6 
amp.  The  building  is  of  brick  with  a  concrete  floor  and  mortar 
plastered  walls  inside. 
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Development  of  Light  and  Power  Business  at  Red 
Oak,  Iowa. 

IN  looking  over  the  field  of  small  central  stations  for  description 
in  this  niniiber  of  Electrical  World  and  Engineer,  that  of  the 
Red  Oak  Electric  Company  was  selected  as  being  one  which 
has  developed  an  unusually  large  amount  of  electric  light  and  power 
business  for  a  station  located  in  so  small  a  town.  The  plant  is  under 
the  management  of  D.  F.  McGee,  the  recently  elected  president  of 
the  Iowa  Electrical  Association,  who  is  also  known  over  the  country 
for  the  part  he  has  taken  in  the  proceedings  of  the  National  Elec- 
tric Light  conventions.  Mr.  McGee  has  demonstrated  that  the  com- 
plaint so  often  heard  from  the  managers  of  central  stations  in  towns 
of  the  size  of  Red  Oak,  that  there  is  nothing  in  the  power  business 
in  such  towns,  and  that  "this  town  is  too  small  for  a  paying  electric 
light  and  power  enterprise  anyway,"  are  usually  groundless,  and 
simply  the  result  of  inability  or  unwillingness  to  expend  the  effort 
and  money  necessary  to  get  and  take  care  of  the  business. 

The  population  of  Red  Oak,  according  to  the  census  of  igoo  was 
4.355-     Up  to  three  years  ago,  at  which  time  Mr.  McGcc  took  charge. 


started  to  operate  the  85-hp  motor  driving  the  flour  mill,  some 
distance  from  the  station.  This  flour  mill  furnishes  an  excellent  load, 
as  it  operates  practically  24  hours  every  day,  and  forms  a  good  basis 
upon  which  to  build  up  further  500-volt  service.  Of  course,  the 
division  of  the  power  service  into  two  classes,  500-voli  and  220-volt, 
is  in  some  respects  not  ideal ;  but  like  every  lighting  station,  that 
at  Red  Oak  has  been  a  gradual  evolution,  and  machinery  has  been 
installed  from  time  to  time  as  seemed  best  to  fulfill  the  require- 
ments. The  use  of  a  220-volt,  two-wire  power  service  for  the 
busiest  part  of  the  town  makes  it  possible  to  give  incandescent  light- 
ing service  on  the  same  circuits  in  the  daytime,  and  to  shut  down  the 
alternating-current  residence  lighting  dynamos  during  the  day. 

The  station  (Figs.  I  and  2)  though  old,  has  been  kept  in  good 
shape,  and  while  not  finished  according  to  modern  ideas  of  electrical 
engineering  in  large  plants,  is  enough  more  efficient  than  any  of 
the  steam  plants  likely  to  be  operated  by  small  manufacturers  in  a 
town  the  size  of  Red  Oak,  so  that  the  central  station  can  success- 
fully compete  for  power  business.  This  power  service  is  principally 
taken  care  of  by  a  225-hp  16  x  42-in.  Filer  &  Stowell  Corliss  engine, 
which  drives  a  line  shaft,  to  which  is  belted  one  60-kw,  220-volt 
Holtzer-Cabot  generator,  and  one  iio-kw,  500-volt  General  Electric 


Fig.  I. — Red  O 

the  company  had  no  power  business.  A  few  weeks  ago,  when  the 
representative  of  this  journal  visited  this  plant,  there  were  con- 
nected for  power  service  fifty-seven  220-volt  motors  of  over  %  hp. 
and  eight  soo-volt  motors,  ranging  from  85  to  5  hp.  This  does  not 
include  the  various  fan  and  dental  motors  under  J4  hp-  On  the 
500-volt  circuit  there  is  one  85-hp  motor  operating  a  flour  mill  24 
hours  a  day,  one  45-hp  motor  running  the  water  works  pump  about 
8  hours  a  day,  one  lo-hp  motor,  two  7H-hp  and  three  5-hp  motors. 
Of  course,  it  would  be  impossible  for  every  town  of  this  size  to 
develop  such  a  large  power  business,  because  not  every  town  has  a 
sufficient  number  of  enterprises  using  power.  Nevertheless,  the  fact 
remains  that  in  Red  Oak,  electric  motors  have  displaced  nearly  every 
steam  plant  in  the  town,  and  in  some  notable  cases,  to  be  mentioned 
later,  have  supplanted  steam  engines  where,  to  a  casual  observer,  it 
would  seem  to  be  impossible  to  get  the  prospective  customer  to  give 
up  the  steam  plant.  When  the  power  business  was  started  in  Red 
Oak  three  years  ago,  it  was  run  from  a  220-volt  direct-current  cir- 
cuit, and  the  business  was  mainly  confined  to  the  operation  of  motors 
in  the  stores  and  printing  offices  located  around  the  business  part 
of  the  town,  which  is  but  a  short  distance  from  the  central  station. 
Later,  as  it  was  found  feasible  to  take  on  some  larger  power  users, 
the  500-volt  service  was  inaugurated.     In  fact,  this  service  was  first 


AK  Central  Station. 

generator.  From  this  line  shaft  there  is  also  driven  a  centrifugal 
pump  (Fig.  3),  which  circulates  the  hot  water  in  the  hot-water 
Yaryan  heating  system  operated  from  this  plant.  Another  section 
of  the  line  shaft  is  driven  ordinarily  by  an  18  x  36-in.  Sioux  City 
Corliss  engine.  From  this  line  shaft  there  is  belted  one  25-kvv, 
220-volt,  direct-current  generator,  and  two  35-kw,  1,100-volt  alter- 
nating-current, 125-cycle  dynamos.  The  line  shaft  is  arranged  so 
that  the  larger  engine  can  drive  the  entire  shaft  when  the  load  is 
light.  This  is  done  by  getting  together  the  two  sections  of  the 
shaft  by  means  of  a  friction  clutch,  and  lifting  the  engine  belt  off 
the  surface  of  the  line  shaft  pulley  by  means  of  pieces  of  gas  pipe 
placed  under  it,  and  resting  on  a  frame  (seen  at  the  left  in  Fig.  2), 
which  frame  is  built  in  the  form  of  a  semi-circle  slightly  larger  in 
diameter  than  the  pulley,  from  which  the  belt  is  to  be  lifted.  The 
belt  is  kept  tight  by  tneans  of  an  idler,  so  that  it  is  easily  loosened 
enough  that  it  can  be  lifted  off  the  pulley  to  allow  the  pulley  to 
revolve  free.  During  the  day,  only  the  section  of  line  shaft  first 
mentioned  as  connected  to  the  Filer  &  Stowell  engine  is  driven. 
The  maximum  load  on  the  500-volt  power  circuit  during  the  day  is 
about  180  amp.,  and  the  minimum  about  125  amp.  The  load  on  the 
220-volt  circuit  during  the  day  runs  about  100  amp.  In  the  winter, 
between  5  and  6  o'clock,  when  the  downtown  lighting  is  included 
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also  in  tins  load,  il  runs  nn  liiKl)  »^  M*'  >tiii|i.    'I'lif  iiiaMiiiuiii  aliii 
nulii)|{-i'iirrciil   peak   loud  is   70  iiiiip    al    i.iuo  volts,     'riirsc  fiKiiri-N 
will  Kivr  some  idoa  of  the  aiiioiinl  of  Imsnu-os  ilic  slalion  is  carryiiiK 

All  ilu"  50o-volt  motors  an-  supptu-d  tliroiiKli  ri-cordiiiK  mrtcrs. 
and  it  is  found  that  tlirrr  is  only  15  per  cent  dilTcrcni'i-  lirtwccn 
till'  rcadinK  of  the  main  rrcordiitK  wattniclcr  on  the  .siu-volt  circiiii 
at  till*  station  and  the  totals  of  the  consmm-rs'  mrtrr  rcadiuKs.  This 
is  nmi'li  less  than  the  differenee  tisnally  found  on  direct  inirrent 
liKht  and  power  circuits,  and  this  is  proliahly  due  to  the  fact  thai 
because  the  5ix>-volt  meters  are  comparatively  few  in  niimher  and 
of  large  capacity,  and  nm  usually  at  a  fairly  good  load,  there  is  hut 
little  loss  throuKh  motors  rnnniuK  too  slowly.  It  should  he  men 
tioned  in  this  connection,  however,  that  the  4S-hp  motor  driviiij.; 
the  waterworks  pump  has  its  wattmeter  located  in  the  central  »ta 
lion  rather  than  at  the  waterworks,  which  are  a  mile  or  more  dis- 
tant ;  hence  the  line  loss  on  this  circuit  is  not  iiuhiilcil  m  tin- 
wattmeter   readings  hefore  mentioned. 

Resides  the  electric  service  which  has  hecii  enumerated,  hot   walir 
heating  service   is  applied   to   the  business   part   of  the  town.     The 
coiupany  has  coiniected  now  about  50.000  s(|.  ft.  of  radiating  surface. 
The  pipes  around  the  business  cpiarter  are  run  through  the  front  o 
the  cellars,  which  not  only  keeps  down  the  cost   of  making  service 
connections,    but    does    away    with    digging    trenches    in    the    streets. 
It    is    found    that    building   owners    gladly    permit    this    to    be    dont 
even  if  they  do  not  take  the  hot  water  service,  because  it  puts  them 
in  a  position  where  they  can  take  it  at  any  time,  and  increases  the 
rental  value  of  their  i)roperty.     .-X  static  head  keeps  a  water  pressure 
of  30  pounds  to  the  sipiarc  inch  on  the  heating  system.     To   force 
the  circulation  of  water,  a  centrifugal  pump  adds  jj  pounds  to  tln^ 
static  head,  so  the  outgoing  pressure  is  52  pounds,  and  llie  iuconiiiiy 
equal    to   the  static   head,   or   30  |xnmds.     The   temperature   of   the 
outgoing  water  in  the  coldest  weather  is   165°,  and  that  of  the  in 
coming  water  155°.    The  mains  are  incased  in  WycofF  sectional  c<>\ 
ering.     As  said  hefore,  the  centrifugal  pump  is  driven  by  a  belt  from 
the  line  shaft.    There  is  also  in  reserve  a  centrifugal  pump  driven  li\ 
a    small    Westinghouse   Junior    high-speed    engine,    which    was   on 
of  the  first  installed  for  lighting  service  in  the  station  years  ago. 

By  ordinarily  driving  the  circulating  pump  for  the  hot  water 
system  from  the  line  shaft,  the  benefit  of  the  economy  of  the  Corli^- 
engine  is  obtained.  From  indicator  cards  taken  on  the  Corli^- 
engine,  it  is  found  that  it  requires  20  bp  to  run  the  centrifugal 
pump.  The  actual  cost  of  operating  the  hot  water  system  is,  there- 
fore, the  cost  of  supplying  this  20  hp  continuously,  except  in  the 
coldest   weather,  when  a  little  live  steam  is  used.     Mr.  McGce  doe 


The  bodir  plant  contanii  two  boilcrn  60  in.  in  diameter  by  i(>  ft. 
loDK.  and  two  74  in  in  diameter  by  16  ft  long,  all  of  the  uitnal 
horizontal   irlum   llut    ',  \|ii        lime  l.ilr^•l^  .nr  usually   run   to  carry 


FIG.    2. — IXTERIOR  RED  OAK    STATION. 


not  believe  in  connecting  up  more  radiating  surface  than  can  be 
operated  with  the  engine  exhaust  in  ordinary  cold  winter  weather, 
as  live  steam  heating  is  too  expensive. 


FIG.   3. — CENTRIFUGAL   PUMP  AND   HOT   W ATKK   HEATKRS. 

tiie  load,  but  do  not  require  very  hard 
firing  under  such  circumstances.  For 
carrying  peak  load,  a  forced  draft  is 
■•ivailablc. 

In  operating  the  stations,  two  day  and 
two  night  men  constitute  the  force.  The 
outside  force  consists  of  two  men  and 
one  boy ;  and  these  men  do  all  the  work 
on  new  wiring  contracts,  of  which  there 
is  considerable  at  the  present  time. 

This  station  was  one  of  the  first  in 
Iowa  to  do  waterworks  pumping  by  elec- 
tric motor  from  the  central  station.  The 
waterworks  is  located  about  a  mile  from 
the  station,  and  takes  its  supply  of  water 
from  an  open  well  near  a  river.  It  was 
formerly  operated  by  steam,  by  direct- 
drixen  steam  pumps.  When  the  electric 
company  secured  the  contract  the  com- 
pany put  in  a  45-hp,  direct-current  motor, 
belted  to  a  triplex  pump,  letting  the 
steam  plant  stand  ready  for  use  as  before. 
This  pump  operates  against  a  head  of 
100  pounds  to  the  square  inch.  The 
capacity  of  the  standpipe  is  238.000 
gallons.  The  company  is  pumping  about 
112.000  gallons  a  day,  so  that  there  is 
plenty  of  capacity  in  the  standpipe 
to  enable  the  company  to  pump  at 
times  best  suited  to  the  economy  of  its  plant.  The  rate  paid  by 
the  city  for  pumping  is  $125  a  month,  the  company  to  pump  for 
liiis  amount  100.000  gallons  of  water  per  day.    For  all  water  in  excess 
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of  1CX>,000  gallons  pumped  cacli  daj,  a  rale  ol  4  ccnt>  i-i  paid.  The 
cost  of  the  pumping  apparatus  put  in  by  the  company  is  given  as 
$2,500.  Mr.  McGee  figures  that  the  company  is  receiving  4  cents  per 
kw-hour  for  current  used  in  city  pumping,  after  deducting  interest 
at  6  per  cent,  and  depreciation  at  6  per  cent,  on  a  $2,500  investment 
in  pumping  apparatus.  It  will  be  seen  that  as  long  as  more  than 
100,000  gallons  of  water  is  pumped  per  day,  the  rate  is  practically 
4  cents  per  1,000  gallons.  If  112,000  gallons  are  pumped  per  day, 
the  interest  and  depreciation  would  be  $0,007  per  thousand  gallons, 
making  the  rate  received  for  pumping,  after  deducting  interest  and 
depreciation,  $0,033  per  thousand  gallons.  If  the  company  is  re- 
ceiving 4  cents  per  kvv-hour  for  current  used  in  pumping,  and  $0.03, 
per  thousand  gallons,  the  energy  consumed  would  be  .82  kw-hours 
per  thousand  gallons.  Mr.  McCJoe  does  not  consider  the  pumping 
rate  a  profitable  one,  except  for  the  city  which  is  saving  from 
$1,800  to  $2,000  per  year  on  the  contract  over  what  it  would  have  to 
pay  to  maintain  a  steam  plant.  The  city  could  well  afford  to  pay 
a  higher  rate. 

The  power  rates  are  7^  cents  per  kw-hour,  with  a  discount  which 
allows  some  of  the  very  largest  users  30  per  cent.  off.  Most  of  the 
output,  however,  is  paid  for  at  the  7^-cent  rate.  The  lighting  rates 
for  stores  on  the  220- volt  circuit  is  15  cents  per  kw-hour.  The 
residents'  lighting  rate  on  the  alternating-current  circuits  is  20  cents 
per  kw-hour,  with  no  discount  and  no  minimum  rates.  Allowing  6 
per  cent,  for  interest  and  6  per  cent,  for  depreciation,  it  is  figured 
that  power  costs  at  the  switchboard  of  this  plant  5  cents  per  kw-hour. 
This   does   not   include   any   depreciation    charges.      The   hot    water 
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feeding  rate  has  heretofore  been  15  cents  per  square  foot  of  radiating 
surface  for  the  season.  This  is  to  be  increased  to  20  cents  tht 
coming  season.     Coal  costs  normally  $i.go  per  ton. 

It  is  interesting  to  note  the  character  of  the  motor  load.  Motors 
connected  to  this  station  are  employed  on  35  different  kinds  of 
work;  and  out  of  the  65  motors,  only  15  arc  not  arranged  to  be 
operated  on  variable  speed.  The  necessity  for  variable-speed  motors 
was  largely  instrumental  in  the  selection  of  direct  current  for  povifer 
service  when  this  service  was  begun  three  years  ago,  rather  than 
single-phase  alternating-current  motors. 

It  is  especially  notable  that  two  laundries  which  have  to  maintain 
small  boilers  for  use  in  the  laundry  have  abandoned  steam  engines 
in  favor  of  electric  motors,  and  find  it  greatly  to  their  advantage, 
because  with  no  engine  to  run  boiler  depreciation  and  expense  i 
so  much  less  and  the  electric  motor  requires  so  little  attention,  being 
always  ready  for  service  whether  steam  is  up  or  not. 

The  largest  motor,  as  said  before,  is  the  85-hp  motor  of  the  flou 
mill.  This  mill  had  an  efficient  Corliss  engine  and  good  boiler  plant, 
but  it  was  found,  everything  considered,  that  the  electric  power  is  rrtore 
satisfactory  in  the  long  run,  and  probably  no  more  expensive.  It  is 
unusual  to  find  an  ice  machine  in  operation  in  so  small  a  town  as 
Red  Oak.  but  one  of  the  meat  markets  has  installed  an  ice  machine, 
driven  by  an  electric  motor  (Fig.  4).  and  maintains  a  large  storage 
room  for  its  meats,  and  is  thus  enabled  to  serve  its  customers  much 
better  than  customers  are  usually  served  from  meat  markets  in 
small  towns.  This  motor  is  installed  under  a  contract  that  it  shall 
be  turned  off  during  the  period  of  heaviest  load  if  the  company  so 
directs.     As  it  is  only  necessary  to  operate  the  ice  machine  a  part 


of  the  time,  this  helps  give  the  station  an  all-day  load,  and  one 
which  does  not  increase  its  requirements  at  the  time  of  the  peak. 
Several  motors  are  in  use  driving  ice  cream  freezers,  coffee  mills  and 
sewing  machines.  A  large  calendar  company  in  Red  Oak,  the  Thomas 
Murphy  Company,  has  a  thoroughly  niodern  plant,  equipped  with 
individual  motors  for  each  machine.  There  are  22  motors  in  this 
plant.  While  the  cost  of  individual  motors  is,  of  course,  considerably 
more  than  that  of  single  motors  with  line  shafting,  the  fact  that  there 
are  no  shafts  and  belting  to  interfere  with  the  work  and  throw- 
dirt  and  oil  makes  the  individual  motor  scheme  much  preferred  by 
the  management  of  this  establishment.  The  other  printing  establish- 
ments of  Red  Oak  also  have  electric  motors. 

The  waterworks  pump  is  started  and  stopped  by  simply  throwing 
a  double-pole  switch  at  the  central  station.  An  automatic  starter, 
made  by  the  Elektron  Manufacturing  Company,  is  placed  at  the 
waterworks  for  starting  the  pump  when  the  current  is  turned  on.  In 
order  to  keep  the  pump  primed,  a  small  jet  of  water  discharges 
onto  one  of  the  plungers  when  the  motor  and  pump  are  in  operation. 

The  capital  stock  of  this  company  is  $30,000;  but  the  present  in- 
vestment is  in  the  neighborhood  of  $80,000,  although  no  additional 
stock  has  ever  been  issued. 

The  foregoing  are  the  principal  points  regarding  one  of  the  pro- 
gressive central  station  companies  of  Iowa  ;  and  they  give  encour- 
agement to  further  effort  on  the  part  of  other  companies  similarly 
situated.  The  company  has  never  gone  through  any  revolutionizing 
changes  in  its  station,  involving  heavy  investment,  and  has  worked 
along  little  by  little,  enlarging  as  necessity  demanded  it.  While 
this  policy  may  not  have  resulted  in  as  thoroughly  uniform  and 
modern  a  plant  as  some  engineers  would  wish,  it  is,  nevertheless, 
as  can  be  seen  from  the  foregoing,  a  plant  which  is  paying,  and  from 
the  fact  that  it  is  getting  so  much  business,  must  be  giving  reliable 
service.  The  experience  of  this  company  simply  goes  to  demon- 
strate what  can  be  done  by  good  management  with  a  station  and 
equipment  of  the  kind  that  prevails  in  the  majority  of  small  towns, 
and  without  any  very  rexolutionary  changes. 


The  Loss  on  British  Telegraphs. 


A  special  cable  dispatch  from  London  of  May  16  says  :  A  state- 
ment of  the  income  and  expenditures  of  the  telegraph  system  since 
the  Post  Office  Department  took  it  over  in  1870,  shows  that  for 
the  first  two  years  the  revenue  paid  the  interest  on  the  purchase 
money.  In  no  single  year  since  has  it  been  sufficient  to  cover  the 
interest  charge.  The  deficiency  in  the  year  1872  was  £iig,ooo.  This 
has  steadily  increased,  until  last  year  it  was  £950,740. 

The  major  portion  of  the  deficiency  was  due  to  the  heavy  charge 
for  salaries,  which  is  yearly  growing  more  rapidly  than  the  increase 
in  the  revenue.  A  few  years  ago  a  committee  was  appointed  to 
investigate  the  condition  of  the  post  office  employees.  They  made 
liberal  recommendations  in  regard  to  an  increase  in  wages.  These 
were  carried  out  at  an  immediate  cost  of  £500.000  annually. 

Fresh  demands  are  now  being  put  forward  and  will  be  a  matter 
of  debate  in  the  House  of  Connn(Mis.  Mr.  Austen  Chamberlain,  the 
Postmaster-General,  wants  to  submit  the  demands  to  a  committee 
of  business  men.  The  employees  object,  as  they  are  anxious  to  have 
the  matter  go  before  the  Committee  of  the  House  of  Commons. 
They  know  that  they  can  by  their  votes  bring  pressure  to  bear  on 
members  of  Parliament  in  their  favor.  This  is  one  of  the  very 
grounds  on  which  John  Burns,  the  Socialist  leader  in  the  House 
of  Commons,  recently  advocated  the  disfranchisement  of  all  govern- 
ment employees. 


National   Fire  Protection   Association. 


The  seventh  annual  meeting  of  the  National  Fire  Protection  Asso- 
ciation will  be  held  at  Chicago,  at  the  Chicago  Underwriters'  Asso- 
ciation. 159  La  Salle  Street,  beginning  Monday,  May  25,  and  lasting 
four  days.  A  very  full  and  interesting  programme  will  come  up 
for  consideration  and  among  special  reports  to  be  presented  are 
those  on  thermoelectric  fire  alarms,  F.  E.  Cabot,  chairman ;  heavy 
current  protectors  on  wires  of  signalling  systems,  R.  Sweetland, 
chairman,  and  electric  fire  pumps,  Mr.  Sweetland.  Exhibits  of 
various  kinds  will  be  made  specially  at  the  Underwriters'  Labora- 
tories, 67  East  Twenty-first  Street,  on  Thursday,  May  28,  which 
will  prove  of  great  interest  to  the  members.  The  president  is  Mr. 
C.  A.  Hexamer,  and  the  secretary  and  treasurer  is  Mr.  E.  U.  Crosby. 
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The  Pontiac  Light  and  Water  C^o  ,  I'ontiac,  III. 

Till',  tiuicli  (li^t.'ll^^rll  i|ursiion  of  xcciiniiK  a  |iri>lii.i|j|c  day  load  lia> 
l)ocn  siu'ccssfiilly  .solved  by  llic  I'mitiac  (lll.>  LikIiI  ^r  I'owcr 
Company.  Not  only  has  this  bctn  accomplished,  but  very  Kratify- 
iiiK  rcsidts  liave  brcu  obtained  in  othrr  ilircclions.  Although  ptissibly 
tl)c  enKmeeriiig  fcutures  of  the  plant  are  nut  as  np-todatc  m  every 
particular  as  in  some  of  the  larger  and  more  modern  central  station 
power  houses,  nevertheless,  all  improvements  warranted  by  a  sound 
business  policy  have  been  made,  and  others  will  be  added  from  time 
to  time,  as  the  finances  of  the  ci>mpany  permit.  As  power  is  to  be 
furnished  by  the  company  to  a  j)roposed  interurban  line  to  run 
through  Pontiac,  it  has  been  decided  to  delay  temporarily  several 
improvements  contemplated  until  such  lime  as  defmitc  plans  have 
been  decided  upon  for  the  latter. 

I'ontiac  is  a  small  town  of  about  (>,5(X)  inli.iliilaiils,  situated  on  the 
main  line  of  the  Chicago  &  .Alton  Railroad,  <)2  miles  from  Chicago. 
Branch  lines  from  two  other  railroads  also  enter  the  town.  At  the 
present  time  it  is  not  reached  by  any  interurban  electric  road,  al- 
though, as  already  mentioned,  such  a  one  is  being  planned.  The 
manufacturing  as  well  as  the  business  interests  are  such  as  arc 
usually  to  be  found  in  towns  of  such  size,  and  as  a  consequence  do 
not  offer  any  special  advantages  for  an  electric  light  business  or 
other  public  utilities. 

Due  to  a  desire  to  unite  all  of  the  public  utilities  except  the  tele- 
phone business  under  one  nianagemenl.  as  well  as  to  prevent  possible 
ruinous  competition,  the  Pontiac  Light  &  Water  Company  owns  the 
electric  light  plant,  the  water  works,  an  exhaust  steam  heating  system, 
is  installing  a  gas  plant,  and  will  furnish  power  to  the  proposed  in- 
terurban railway,  .-\lthough.  of  course,  it  is  a  pojuilar  conception 
that  competition  is  the  life  of  business,  nevertheless  the  management 
appreciates  the  fact  that,  especially  in  a  town  of  such  a  size,  com- 
petition is  ruinous,  and,  furthermore,  the  cost  of  inanagement  alone 
would  be  prohibitive,  or  at  least  burdensome  in  the  case  of  several 
concerns.  The  modern  tendency  to  unite  under  one  management 
as  many  correlated  interests  as  possible,  certainly  results  in  decreased 
operating  and  managerial  expenses,  and  must  benefit  the  public  at 
large  because  of  decreased  cost  of  production.  For  an  electric  plant 
having  a  day  load  it  is  not  only  natural  but  also  profitable  to  engage 
in  the  heating  business.  It  is  but  a  step  further,  especially  when 
conditions  are  favorable,  as  they  were  at  Pontiac,  to  engage  in  the 
water  business.  To  prevent  what  might  be  ruinous  competition,  to 
exploit  a  field  which  not  only  serves  to  do  pioneer  work  for  the 
electric  business,  but  also  covers  a  field  of  its  own  which  cannot  in 
any  way  compete  with  the  former,  a  gas  plant  has  been  installed. 

The  secret  of  the  success  of  the  electric  light  plant  is  due  in  no 
small  measure  to  the  securing, of  a  large  day  load.  As  this  is  a 
matter  of  vital  interest  to  all  central  station  men,  it  may  prove  of 
interest  to  note  the  manner  in  which  this  was  obtained.  As  Mr. 
Fred  L.  Lucas,  the  manager  and  secretary,  very  aptly  expressed  it.  to 
secure  such  a  load  it  is  necessary  first  of  all  to  operate  day  circuits 
and  then  to  secure  the  business.  The  merchant,  to  do  business, 
must  have  articles  which  he  wishes  to  sell,  upon  his  shelves.  Sam- 
ples will  not  suffice.  A  brief  review  of  the  methods  so  successfully 
pursued  will  no  doubt  be  of  value.  That  the  mere  operation  of  a 
day  circuit  alone  will  not  suffice  is  self-evident.  A  progressive, 
energetic,  pushing  personal  campaign  is  required  to  acquaint  the 
public  at  large  and  the  prospective  user  in  particular,  with  the  ad- 
vantages to  be  secured  in  using  the  electric  current.  This  campaign 
has  been  augmented  by  judicious  and  systematic  advertising  in  the 
local  papers,  calling  attention  to  the  advantages  of  each  particular 
piece  of  apparatus  to  be  pushed,  and  more  particularly  to  the  dis- 
advantages of  competing  articles.  As  will  be  noted  from  the  ac- 
companying advertisement,  attention  was  called  to  and  particular 
stress  laid  on  the  danger  of  using  gasoline  arcs,  and  incidentally  the 
safety,  cleanliness  and  good  light  to  be  obtained  by  using  the  electric 
current. 

The  following  advertisement  is  here  reproduced  to  afford  those 
interested  in  small  central  stations  an  opportunity  to  study  the 
methods  pursued. 

Another  factor  for  securing  business,  especially  power,  is  to 
have  a  few  motors  in  stock  which  can  be  used  for  supplying  an 
immediate  demand.  Mr.  Lucas  related  an  incident  which  brought 
out  this  point  very  clearly.  He  had  been  trying  for  over  tw'o  years 
to  place  a  motor  in  a  printing  establishment,  but  without  avail.  At 
last   came   the   opportunity.      The    gasoline   engine   broke   down — it 


could  not  be  re|iaintl  in  lime— could  Mr.  LucaH  help  lluni  out? 
A  onc-hp  motor  temporarily  did  the  wurk  of  one  three  limes  the 
!ti/c.  The  cvrniiiK  edition  was  but  one  hour  late,  and  an  entry  had 
been  Hccured  where  formerly  the  gales  had  been  closed.  Now  two 
motors  are  re<|uirr(l  to  take  care  of  the  work  in  this  cslablishmenl. 
.Xnollur   factor   in  the   securing  of  ihr  business   has  been  lln-   policy 


Qnsolinc  Not    Soltl    for   llliiiiiiiiatiii»: 
I'lirpo.-^fs  in  Hou.'scs 

Il.'ivc  you  Moiiccd  tins  licading  on  ihc  hills 
and  otiui  forms  of  ilie  .Standard  Oil  Com- 
pany f 

W)  vo\i  catch  I  he  sign  fieancc  of  it  ? 

They  manufaciurc  pmctically  all  the  gaso- 
line m.ide  and  yet  won't  sell  it  to  illuminate 
your  hovisc.  Pake  liiis  lunt  before  you  have 
cause  to  rcg'ret  not  domg  so. 

I'or  a  i^ond  lii^lu.  one  that  is  rcasonat)l<j  in 
cost  and  p<rfccily  safe,  use  cicctricil)-. 


lie.     1.-   roNllAC     LIGHT    AND    I'OWKK   CO.MI'ANY. 

of  making  it  easy  for  customers  to  secure  their  motors,  or  whatever 
other  apparatus  has  been  required.  The  customer  pays  the  same 
price  at  which  the  company  secures  the  apparatus,  with  enough  added 
to  pay  freight  and  cost  of  installing.  An  original  payment  of  ID 
per  cent,  of  the  total  amount  is  required,  and  the  balance  is  distributed 
over  several  months  in  easy  payments.  These  are  but  a  few  of  the 
more  important  points  in  the  aggressive  campaign  made  by  the 
Pontiac  Light  &  Power  Company,  and  these,  of  course,  can  be 
augmented  and  varied  to  suit  local  conditions. 

.\  very  instructive  and  interesting  study  of  the  operating  condi- 
tions of  the  plant  can  be  made.  In  general  it  can  be  said  that  the 
deniands  made  by  the  different  loads  on  the  power  house  go  hand  in 
hand.  The  heating  system  makes  its  greatest  demands  on  the  power 
house  when  the  electric  light  load  is  greatest ;  and  in  summer  when 


Perfect  Work 

can  only  he  .-iccompjished  in  a  light,  clean, 
well  vemibted  shop. 

Wiih  an  Electric  Motor  there  is  no 

Smoke,  Dirt  and  Oil 

to  cause   trouble    and    annoyance.      Von    can 

use  thi  m  anywhere,  on  any  floor,  on  the  wall, 

or  on  the  ceiling. 

We  sell  the  General  Electric  Go's., 
Motors  cheaper  than  you  can  buy  them  else- 
where, and  we  fully  guarantee  them.  Easy 
Terms. 

Pontiac  Electric  Company. 


FIG.    2. — POXTI.AC    LIGHI    .\.\D    POWER    CO.MPAXY. 

no  heating  is  required  all  exhaust  steam  is  utilized  by  an  ice  plant, 
which  is  run  in  conjunction  with  the  power  house,  but  is  owned 
by  other  parties.  In  the  plant  of  the  Pontiac  Light  &  Power  Com- 
pany electric  current  may  be  considered  a  by-product.  As  is  well 
known,  the  greatest  economies  result  from  the  complete  utilization 
of  raw  materials  and  all  by-producCs,  and  from  a  financial  stand- 
point this  certainly  appeals  most  strongly  to  the  stockholder.  As 
already  stated,  the  heating  plant  in  general  makes  its  greatest 
demand  on  the  station  when  the  load  is  heaviest,  although  in  times 
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of  very  severe  weather  live  steam  has  to  be  used  in  conjunction  with 
the  exhaust.  Arrangements  will  be  made  to  determine  the  exact  cost 
of  operating  the  heating  system  next  winter,  although  to  judge  from 
the  data  available  so  far,  the  management  has  come  to  the  conclu- 
sion that  it  has  paid  handsome  returns  on  the  investment.  Another 
point  which  is  a  valuable  feature,  and  concerning  which  nothing  is 
to  be  found  in  text  books,  is  the  arrangement  between  the  company 
and  the  ice  people  whereby  the  ice  plant  load  is  thrown  off  the  power 
house  at  the  time  of  the  peak.  As  the  brine  is  of  such  a  volume 
as  to  afford  sufficient  storage  capacity  of  cold,  no  bad  results  follow. 
It  may  be  of  interest  to  note  that  the  power  house  furnishes  not 
only  the  power  required  for  the  ice  business,  but  also  the  distilled 
water  employed  in  the  system  used,  the  steam  for  reboiling  the 
condensed  exhaust  steam  from  the  power  house  and  the  water  for  the 
ammonia   condensers. 


The  commercial  load  consists  of  100  arcs,  the  equivalent  of  about 
6,000  16-cp  incandescent  lamps,  and  thirty-six  500-volt  motors  of 
54  hp  and  larger  of  an  aggregate  capacity  of  170  hp,  besides  a  large 
number  of  small  dental  and  other  motors,  and  120  fan  motors.  There 
is  also  one  three-phase,  6o-cycle,  220-volt  motor  which  drives  an 
ice  machine. 

Because  of  low  rates  which  were  in  force  at  the  time  the  plant 
was  bought,  it  has  not  been  possible  to  differentiate  between  differ- 
ent classes  of  customers,  a  flat  meter  rate  of  10  cents  per  kw-hour 
being  charged,  and  in  the  case  of  customers  not  owning  a  meter,  a 
minimum  rental  of  25  cents  per  month.  This,  combined  with  a 
minimum  charge  of  75  cents,  makes  an  actual  total  minimum  charge 
of  $1,00  a  month.  Customers  pay  for  all  installations  and  renewals 
of  lamps.  A  cash  discount  for  prompt  payment  has  not  been  in- 
augurated, as  it  was  felt  that  such  a  course  under  the  existing  con- 


FiG.  3. — Intekiou  Vikw  ok  the  Po.nti.\c  Light  and  Power  Co.mpanv's    St.\tio> 


The  earlier  company  passed  through  many  vicissitudes,  and 
changed  hands  frequently,  until  it  was  bought  by  the  present  owners 
November  I,  1899,  and  incorporated  as  the  Pontiac  Light  &  Water 
Company.  Mr.  J.  A.  Carothers  is  the  president  and  treasurer,  and 
also  principal  owner,  and  Mr.  Fred.  L.  Lucas  the  manager  and  sec- 
retary. Although  the  capital  stock  of  the  company  is  $140,000  and 
5  per  cent.,  25-year  bonds  to  the  amount  of  $125,000  are  outstanding, 
the  assets  ($320,000")  greatly  exceed  the  liability,  and  the  business, 
due  to  the  conservative  and  at  the  same  time  progressive  manage- 
ment, is  in  excellent  condition. 

The  company  has  the  contract  for  the  city  lighting,  which  includes 
forty-six  6.6-amp.  constant-current  General  Electric  alternating 
enclosed  arc  lamps  and  60  3.5-amp.  scries  incandescent  lamps  for  the 
lighting  of  alleys  and  the  outlying  districts,  for  which  the  city  pays 
at  the  rate  of  $72  for  the  former  and  $15  for  the  latter,  per  year. 


(lit ions,  would  mean  a  loss,  although  this  system  has  been  adopted 
with  good  results  in  the  case  of  steam  heating  customers.  A  charge 
of  6^  cents  per  kw-hour  is  made  for  pow-er,  and  in  case  a  guaranteed 
minimum  of  $15.00  a  month  is  made,  the  price  of  the  current  is 
reduced  to  5  cents  per  kw-hour.  All  bills  are  payable  between  the 
1st  and  the  loth  of  the  month. 

The  accounting  system  under  Mr.  W.  H.  Hessin  has  been  devel- 
oped to  a  proficient  state,  such  as  is  warranted  by  the  amount  of 
Inisiiicss  transacted.  The  card  system  is  used  wherever  practicable, 
and  a  modified  system  of  ledger  accounts  w-itli  individual  customers 
is  used.  Because  of  peculiar  local  conditions,  all  bills  are  made  out 
in  duplicate,  the  latter  serving  merely  as  a  memorandum  for  the 
customer,  who  receives  the  original  receipted  when  payment  is 
made  at  the  office.  A  color  scheme  has  been  adopted  whereby  all 
bills    or   other   records    relating   to   any    department   can   be   readily 
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•cparatcd  frutii  utherii.  Tlir  tiiiinbrr  o(  custoiiicrit  .served,  suiiic  u( 
whom,  as  for  instance  tlic  County  Farm,  arc  located  outkidr  of  the 
city  limits,  IS  about  5^5. 

The  poNMT  luiusc  is  located  on  the  Vermilion  Kiver,  near  the  busi- 
ness center  ot  the  town.  It  is  a  brick  structure,  98  x  tlu  ft.,  and  was 
rebuilt  when  the  present  company  secured  control.  The  i'(|uipmcnt 
ut  present  includes  two  -'Sy-lip  StirliiiK  boilers,  provided  with  ordi- 
nary grates,  and  connected  by  n  sheet  iron  breccliiiiK  with  a  brick 
Stack  1.'5  ft.  in  height,  0  ft.  in  diameter,  and  having  an  inner  core 
70  ft.  in  height.  The  present  layout  is  such  that  another  boiler  can 
be  added  without  any  dilViculty.  The  coal  has  to  be  hauled  to  the 
boiler  room,  and  as  soon  as  the  intenirban  road  is  completed  will 
be  obtained  from  the  railroads  by  a  spur  run  from  the  former.  It 
is  proposed  to  install  a  coal  conveyer  and  coal  bins  reaching  to  the 
boiler  room  floors,  with  sloping  cement  lloors,  so  that  the  coal  will 
feed  automatically  and  be  convenient  for  the  firemen.  A  small 
boiler  pump  is  also  located  in  the  boiler  room,  and  serves  to  pump 
the  water  for  the  boilers  directly  from  the  river  in  case  of  an  emer- 
gency. Under  ordinary  conditions,  the  boiler  feed  is  taken  from  the 
city  supply,  which  has  been  puritied  in  a  Jewell  I'llteriiig  system  and 
is  heated  in  summer  to  about  ijo  or  140"  by  a  500-lip  Cochrane  feed 
water  heater.  In  winter,  as  already  mentioned,  on  account  of  the 
demands  of  the  heating  system  on  the  c.xhau.st,  the  temperature  of 
the  feed  is  not  as  great.  The  heater  is  so  arranged  that  e.xhaust 
steam  can  be  passed  through  it  or  be  passed  entirely. 

Steam  is  generated  at  145  pounds  and  supplied  to  the  engines 
through  a  lo-in.  main.  A  lO-in.  and  22-in.  by  i6-in.  tandem  com- 
pound Ideal  engine  is  belted  to  one  150-kw,  2,300-volt,  6o-cycle  Gen- 
eral Electric  compensated  revolving-field  alternator,  and  one  45-kw, 
500-volt  Wood  generator.  A  14  and  24  x  14  Westinghouse  com- 
pound engine  is  belted  to  one  i50-kw  generator,  identical  with  the 
one  already  described,  and  one  6o-kw,  500-volt  United  States  gen- 
erator. A  12  .\  12  single-acting  triplex  Gould  pump  of  a  capacity 
of  750  gallons  per  minute  is  driven  by  a  Renold's  chain  directly 
from  the  shaft  of  the  Westinghouse  engine.  A  500-volt  variable- 
speed  motor,  however,  will  be  used  to  drive  this  pump  later  on. 
Two  steam  pumps  which  are  located  in  the  old  water  works  plant 
are  to  be  transferred  to  the  power  house  and  used  in  cases  of 
emergency,  or  when  the  Gould  pump  is  overhauled.  As  will  be 
inferred  from  the  generators  mentioned,  a  500-volt  power  circuit 
is  maintained.  As  street  railway  generators  are  shortly  to  be  in- 
stalled and  because  of  the  great  expense  that  would  be  incurred 
in  changing  to  any  other  system,  it  has  not  been  considered  advisable 
to  discontinue  this  circuit.  The  30-hp  motor  driving  the  ice  ma- 
chinery, how-ever,  is  a  three-phase  alternating  one. 

A  standard  2,300-volt  alternating  system  is  maintained  for  the 
commercial  lighting.  This  is  supplied  by  the  two  compensated  re- 
volving field  generators.  Tw^o  25-lamp.  6.6-amp.  General  Electric 
constant-current  transformers  are  installed  for  the  city  lighting. 
The  switchboard  which  was  also  supplied  by  the  General  Electric 
Company  contains  one  panel  having  instruments  for  measuring  the 
total  output  of  the  alternating  system,  another  does  the  same  for 
the  500-volt  power  circuit,  one  contains  the  instruments  for  the 
series  incandescent  circuit,  another  is  devoted  to  the  series  trans- 
formers, two  to  the  generators,  and  one  is  a  distributing  panel.  The 
switchboard  is  of  standard  construction,  but  it  is  interesting  to  note 
that  as  the  alternators  are  three-phase  and  the  circuits  single-phase, 
it  is  necessary  at  times  to  change  circuits  over  from'  one  phase  to 
another  in  order  to  balance  the  load  on  the  phases.  This  is  especially 
true  on  Sundays  when  the  store  lighting  load  is  small.  The  com- 
mercial incandescent  circuits  are  operated  at  115  volts,  and  the  resi- 
dential circuits  at  120.  In  the  daytime  the  station  pressure  is  115 
volts,  and  as  a  booster  is  inserted  in  the  residential  circuit,  the  proper 
pressure  is  maintained  in  the  circuits.  In  the  evening,  however,  the 
station  pressure  is  120  volts,  and  because  of  the  drop,  due  to  the 
inductive  load  of  the  arcs,  the  pressure  remains  115  volts  at  the 
incandescent  lamps  on  the  commercial  circuits,  whereas  the  resi- 
dential circuit  because  of  the  booster,  has  the  same  pressure  as  in 
the  daytime.  Although,  of  course,  the  potential  at  the  lamps  will  not 
be  as  uniform  as  with  potential  regulators,  the  latter  are  out  of  the 
question  because  of  the  expense  of  installation  and  the  cost  of  help 
for  operating  the  same.     The  circuits,  of  course,  are  all  overhead. 

The  overhead  system,  when  taken  over  by  the  present  company, 
was  in  a  very  bad  condition.  Eighty-two  transformers  of  all  sizes, 
from  five  lights  up,  not  exceeding  150  lights  in  capacity,  were  con- 
nected to  the  system,  in  which,  however,  the  two-wire  was  an  un- 
known quantity.     In  a  great  many  instances  No.   12  B.  &  S.  gauge 


wire  IkmI  lirrn  used,  ami  tlii-<  from  il%  own  weight  li^id  litcn  reduced 
in  xiiiic  places  to  No.  14  111  M^e  or  less.  The  overhead  system, 
however,  m  conjunction  with  the  rest  of  the  plant,  is  gradually 
being  overhauled  and  rebuilt  according  to  the  most  advanced  prac- 
tice. The  transformers  now  arc  but  34  in  number,  varying  from 
ju  to  |,<XMJ  lighls  III  capacity.  A  three-wire  secondary  system  has 
been  installed  111  (he  business  districtn,  at  other  points  several  tratiB- 
formers  are  in  p,irallel,  whereas  the  isolated  transformer  is  used  in 
the  outlying  districts  only.  l.iKhtning  arresters  li.ive  been  installed, 
and  the  secondaries  will  be  fused  and  the  neutral  grounded  as  soon 
as  possible,  (ieneral  Electric  oil-insulated  transformers  are  used 
exclusively.  The  feeders,  of  course,  are  single-phase,  although  taken 
from  a  ihree-pliase  bus. 

.'\niither  department  which  receives  diit-  .itleiilinn  -in  fact,  far 
more  than  is  the  case  in  some  of  the  companies  in  the  larger  cities, 
is  the  meter  department,  .\lthoiigh,  as  is  self-evident  to  everyone, 
it  is  not  wise  to  give  particular  attention  to  one  department  at  the 
expense  of  another,  nevertheless,  when  it  is  consi<lcre(l  that  the 
energy  consumed  on  an  electric  light  system  at  times  of  light  load 
forms  a  no  insignilicant  part  of  the  total,  and,  furthermore,  that 
the  revenues  received  from  both  are  nearly  in  the  same  proportion, 
it  is  self-evident  that  too  great  care  cannot  be  exercised  in  keeping 
the  meters,  as  well  as  the  meter  department,  at  a  maximum  point  of 
efficiency.  Thomson  recording  wattmeters  are  used,  and  adjustable 
field  shunt  coils  are  fitted  on  all  of  them. 

The  heating  system  which  was  installed  in  the  fall  of  igoi,  in  the 
opinion  of  the  management,  is  a  successful  venture,  although  exact 
costs  cannot  be  determined  until  the  coming  winter.  It  is  the  in- 
tention to  increase  this  as  soon  as  sufficient  additional  business  can 
be  obtained.  .At  present  there  are  75  customers  who  are  supplied 
by  6,060  ft.  of  mains  which  extend  in  a  loop  around  the  business 
section  of  the  town.  A  total  of  60,000  sq.  ft.  of  radiating  surface  is 
connected  to  the  system,  which  is  mostly  direct,  only  enough  indirect 
radiation  in  the  form  of  hot  water  heaters  being  installed  in  each 
building,  that  the  condensed  steam  shall  not  have  a  greater  temper- 
ature than  100"  before  being  discharged  into  the  sewers.  The  cost 
to  the  customers  is  371/2  cents  per  i.ooo  pounds  condensation,  and  a 
rebate  of  10  per  cent,  is  given  for  the  prompt  payment  of  bills  within 
ten  days  of  the  first  of  the  month.  This  discount  has  been  found  to 
be  the  best  incentive  for  prompt  collections,  and  was  introduced,  as 
the  rates  for  heating  w-ere  established,  by  the  present  company,  and 
w'ere  so  adjusted  that  the  giving  of  the  discount' would  not  prove 
ruinous,  as  would  be  the  case  with  the  electric  light  business.  The 
Holly  system  of  exhaust  steam  heating  of  the  American  District 
Steam  Company  is  used.  As  this  system  is  well  known,  it  is  not 
necessary  to  go  into  the  details  of  the  same.  A  lo-in.  exhaust  pipe 
leaves  the  power  house,  and  is  successively  reduced  to  8  and  6  in., 
some  4-in.  pipe  being  used  for  laterals.  An  oil  separator  removes 
all  oil  and  water  of  condensation  from  the  exhaust  steam  before  it 
passes  into  the  heating  system.  .'\  4-in.  live  steam  pipe  connects  with 
the  exhaust  main  through  a  pressure-reducing  valve,  which  reduces 
the  steam  pressure  to  5  pounds  or  less.  In  cold  weather  live  steam 
is  required  to  keep  up  the  required  pressure.  The  exhaust  is  turned 
into  the  heating  system  whenever  the  thermometer  falls  below  55  or 
50°  F.,  and  the  fact  that  the  heat  can  be  turned  on  in  the  houses  at 
any  and  all  times  when  there  is  any  call  for  it,  combined  with  the 
attendant  cleanliness,  etc.,  has  proved  an  object  for  a  great  many 
to  install  the  system,  even  though  the  cost  may  be  somewhat  greater 
than  otherwise. 

In  the  Pontiac  system  there  are  eight  low  points  from  which  the 
water  of  condensation  is  removed  by  means  of  traps,  which  in  turn 
are  connected  to  the  sewers.  The  customers'  consumption  is  meas- 
ured by  a  condensation  meter,  which  also  discharges  into  the  sewer. 
From  an  economic  as  well  as  from  an  engineering  standpoint,  there 
is  no  doubt  that  the  investment  has  proved  profitable,  and  serves 
to  show  what  can  be  accomplished  in  making  existing  investments 
still  more  profitable. 

The  waterworks  were  bought  from  the  former  bondholders  at  a 
receiver's  sale  in  July,  1902.  The  physical  property  was  in  the  worst 
possible  condition,  the  city  refusing  to  pay  the  rent  for  hydrants,  as 
the  service  was  entirely  unsatisfactory.  Unsuccessful  attempts  had 
been  made  to  bore  artesian  wells.  The  river  water,  besides  carrying 
a  great  deal  of  suspended  matter,  was  unsanitary.  When  the  Pontiac 
Light  &  Water  Company  assumed  control,  the  attempt  to  bore  artesian 
wells  was  abandoned,  as  it  was  found  that  the  depth  would  be  too 
great,  and  for  that  reason  would  involve  pumping  at  too  great  an 
expense.     It  was  further  decided  to  do   away  with  the  old  water- 
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works,  doing  ;ill  llic  |)iiiiii)iiig  at  llic  puwcr  house,  allhoiigh  rclaming 
a  standpipc  at  tliat  point.  This  is  12  ft.  in  diameter  and  125  ft.  liigli, 
having  a  capacity  of  over  ioo,000  gallons,  and  under  ordinary  work- 
ing condition  will  he  connected  with  the  system.  At  times  of  fire, 
however,  this  will  l)c  cut  off  by  means  of  an  electric  valve,  located 
near  the  stand  pipe,  so  that  any  desired  jiressure  can  be  maintained 
on  the  mair.s. 

As  a  result  of  careful  investigation  as  to  the  best  methods  of  treat- 
ing the  river  water,  the  system  of  the  New  York  Continental  Jewell 
Filtration  Company  was  installed.  As  the  power  house  stands  on  a 
high  bank,  a  6-in.  Lawrence  Machine  Works  centrifugal  pump  driven 
by  a  15-hp,  500- volt  compound- wound  General  Electric  motor  is 
used  in  pumping  the  water  from  the  river  to  two  30,000-gallon 
settling  tanks,  which  are  interconnected  and  so  arranged  as  to  allow 
the  blowing  ofif  of  all  impurities  which  settle  to  the  bottom  of  the 
tanks.  A  4-in.  centrifugal  pump  is  U>  be  installed  as  a  reserve, 
which  will  pump  500  gallons  per  minute,  'rhe  Jewell  iron  process 
of  coagulation  is  made  use  of  in  these,  the  company  guaranteeing 
the  removal  of  97  per  cent,  of  the  bacteria.  From  the  top  of  these 
tanks  the  supply  of  water  for  three  500,000-gallon  Jewell  water 
filters  is  drawn,  from  which  the  water  passes  to  a  storage  system. 
and  thence  to  the  pumps.  A  yVi-hp,  500-volt  motor  drives  a  counter- 
shaft operating  the  agitators  in  the  filtering  tanks,  and  a  3-hp  motor 
drives  the  countershaft  operating  the  centrifugal  pump  used  for 
the  coagulating  process.  There  are  eight  miles  of  mains,  supplying 
310  customers.  It  is  proposed  to  increase  the  nimiber  of  customers 
by  an  aggressive  and  systematic  campaign  of  advertising,  calling  at- 
tention to  the  wholly  unsanitary  condition  of  the  well  water  which 
is  used  by  a  great  many  of  the  people.  The  supply  is  measured  for 
all  customers  by  meters  owned  by  them,  but  the  make  is  prescribed 
by  the  company.  The  rates  are  25  cents  per  1,000  gallons,  and  a 
discoimt  depending  upon  tlic  consumption  is  allowed  on  all  bills 
paid  before  the  loth  of  the  month  following  the  quarter  in  which 
the  water  was  used, 

A  gas  plant  with  an  animal  capacity  of  u.ooo.ooo  cu.  ft.  and  pro- 
vision for  doubling  that  capacity  with  a  holder  of  50,000  cu.  ft.  are 
bein,g  installed  at  a  point  near  the  Chicago  &  Alton  Railroad,  as  it 
was  not  thought  advisable  to  install  this  near  the  power  house,  be- 
cause of  its  proximity  to  the  central  part  of  the  town.  It  is  ex- 
pected that  all  coke  will  be  consumed  by  the  home  market,  whereas 
the  tar  will  be  shipped  to  other  points.  Two  solicitors  are  now-  at 
work  and  300  customers  at  least  are  confidently  expected  before  fall. 
As  already  referred  to,  it  was  considered  advisable  to  install  the 
gas  plant  as  well  as  acquire  the  waterworks,  to  prevent  another  con- 
cern from  coming  in  and  causing  ruinous  competition.  The  water- 
works on  the  one  hand  would  fonn  a  very  good  nucleus  for  start- 
ing an  electric  light  plant  and  securing  the  city  contract,  whereas 
the  gas  plant  in  the  hands  of  outsiders  could  be  made  a  very  for- 
midable competitor.  As  it  is,  the  gas  business  can  be  pushed  to 
advantage  in  the  field  peculiarly  its  own ;  that  is,  for  fuel,  and  used 
with  discretion  in  connection  with  the  electric  light  business  for 
illuminating  purposes.  The  ownership  of  the  waterworks  by  those 
interested  in  the  electric  light  business  certainly  has  the  efifect  of 
preventing  others  from  gaining  a  foothold,  which  would  be  far 
easier  in  case  the  public  utilities  mentioned  were  not  owned  by  one 
concern.  There  is  no  doubt  but  that  ownership  of  public  utilities  by 
one  concern  and  under  one  management  is  not  only  of  benefit  to 
those  directly  interested  in  the  financial  afifairs  of  the  company,  but 
under  wise  management  must  also  result  to  the  good  of  the  public 
in  general. 

It  is  almost  impossible  in  an  article  of  this  scope  to  analyze  as 
thoroughly  the  elements  of  success  which  enter  into  the  successful 
operation  of  such  a  plant  as  might  be  desired.  We  do  not  look  to 
such  plants  for  the  latest  and  most  improved  engineering  apparatus 
and  methods,  but  rather  to  the  successful  solution  of  the  problem 
in  hand,  which  consists  in  getting  satisfactory  returns  on  the  ex- 
isting investment,  and  the  securing  of  a  healthy  increase  in  the  busi 
ness  imder  those  conditions. 


Statistics  of  the  Massachusetts  Electrical  Supply  Zl 
Systems  in  1902. 


Where  Fanning  Island  Is. 


Civil  Engineer  Werry,  who  was  >int  to  determine  the  posi- 
tion of  Fanning  Island,  in  connection  with  the  establishment  there 
of  a  station  of  the  British-.^ustralian  cable,  has  found  that  the  lati- 
tude as  given  on  the  .Admiralty  charts  is  26  seconds  too  far  north. 
The  longitude,  as  shown  by  the  charts,  i-  correct. 


By  Alton   D.  Adams. 

DYNAMOS  at  electric  lighting  stations  in  Massachusetts  had 
a  combined  capacity  of  84,375  kw  on  June  30,  1902.  These 
•  figures  represent  an  increase  of  21  per  cent,  over  the  like 
capacity  of  the  previous  year.  In  spite  of  this  increase,  the  number 
of  dynamos  employed  stood  at  868,  representing  a  loss  of  60  ma- 
chines in  the  previous  twelve  inonths.  These  movements  were  due 
to  the  general  tendency  to  replace  small  belted  dynamos  with  much 
larger  direct-connected  units,  which  carried  the  average  capacity 
of  all  generators  from  74  to  97  kw  each. 

Changes  in  the  capacities  of  the  several  classes  of  dynamos  were 
very  unequal  during  the  year.  Arc  machines  sustained  a  loss  of  18 
per  cent,  and  stood  at  10,110  kw.  Generators  used  for  power  pur- 
poses only,  represented  15,926  kw,  a  gain  of  12  per  cent.  Dynamos 
suitable  for  incandescent  lighting  gained  35  per  cent,  in  capacity 
and  reached  58,339  kw.  From  these  figures  it  appears  that  arc 
dynamos  had  12,  power  generators  19,  and  dynamos  suitable  for  in- 
candescent lighting  69  per  cent,  of  the  total  capacity  at  lighting 
stations.  Compared  with  the  previous  year  the  arc  dynamos  had  lost 
5  per  cent,  and  the  power  generators  I  per  cent.,  while  incandescent 
dynamos  gained  7  per  cent,  of  the  total  station  capacity.  The  capacity 
lost  by  arc  dynamos  was  greater  than  the  gain  in  power  generators, 
so  that  the  increase  of  capacity  in  generators  suitable  for  incan- 
descent lighting  was  greater  than  the  total  increase  of  the  systems. 
At  the  rate  of  shrinkage  here  indicated  for  arc  dynamos,  a  few  years 
will  see  their  entire  disappearance  from  electric  systems.  The 
obvious  cause  of  this  movement  is  the  substitution  of  enclosed  arcs, 
at  constant  pressure  for  interior  lighting,  and  at  constant,  alternating- 
current  for  street  service,  in  the  place  of  series  direct-current  lamps. 
Generators  of  the  direct-current  type  for  the  supply  of  power  only 

DYNAMOS  AT  ELECTRIC   LIGHTING   STATIONS   IN   1902. 

.Numlier.  Total  kw.      .Vveragc  kw. 

Total    868  84,375  97 

Increase   60*  14,941  23 

.Arc.  Incandescent.         Power. 

Kilowatts    10,110  58,339  15,926 

Increase    2,124*  15.242  1.823 

Arc.       Incandes't.     Power. 

Percentage  of  total  capacity   12  69  19 

Loss  of  percentage    5  7!  i 

ENGINES,  BOILERS  AND  WATER  WHEELS. 

Number.  Total  H.P.  -Average  II. P. 

Engines    327  102,390  313 

Increase   17*  13,042  53 

Boilers  ^ 345  60,593  1 76 

Increase    ., 14*  2-0  8 

Water  wheels 43  9.623  224 

Increase    i  191  o 

*  Decrease. 

t  Gain. 

are  employed  in  some  instances  to  operate  railway  rather  than  sta- 
tionary motors,  so  that  it  is  impossible  to  state  just  how  much  of 
the  increase  in  their  capacity  was  applied  to  either  purpose.  Dy- 
namos suitable  for  incandescent  lighting,  of  both  the  direct  and  al- 
ternating-current types,  are  now  largely  applied  to  the  operation  of 
stationary  iriotors,  and  this  fact  accounts  in  part  for  the  marked  rise 
of  capacity  in  this  class  of  machines. 

Steam  engines,  like  dynamos,  show  a  rise  of  total  capacity  coupled 
with  a  decline  in  numbers  during  the  year.  Thus  the  total  number 
of  engines  at  electric  lighting  stations  was  327,  representing  a  loss 
of  17,  and  their  combined  capacity  was  102,390  hp,  a  gain  of  14  per 
cent.  Along  w'ith  this  increase  of  total  capacity  came  a  rise  of 
the  average  horse-power  to  313,  or  20  per  cent,  above  that  of  the 
previous  year.  Boilers  fell  back  to  345,  a  loss  of  14  in  numbers,  but 
stood  at  60,593  hp,  showing  a  small  gain  of  270  hp  in  total  capacity. 
This  movement  raised  the  average  horse-power  by  8,  or  to  176  per 
boiler.  The  fact  that  engine  rating  exceeded  that  of  boilers  by  68 
per  cent,  is  accounted  for  in  large  part  by  the  practice  of  allowing  an 
evaporation  of  30  pounds  of  w'ater  per  hp-hour  for  boilers,  while 
econoiuical  engines  operate  at  a  nuich  lower  rate  of  consumption. 

.\  single  water  wheel  was  added  in  the  electric  light  stations  of 
the  State  during  the  year,  and  the  total  wheel  capacity  was  thus 
raised  to  9.623  hp.     Of  the  combined   rating  of  engines  and  water 
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wheels  ammmting  lo  lu.oij  hp,  tlic  wUccU  rcprc.Hcnlcil  only  8  0  \>vr 
cent.  The  total  rating  of  dynamos  reduced  to  horse -power  uniouiii!t 
to  li2,S<w.  or  y.8  per  cetil.  more  than  the  rated  power  of  engines,  hul 
almost  exactly  equal  to  that  of  cngmes  and  water  whccln  comhmed. 
On  June  jo.  uioj,  8.04J  stationary  motors  were  connected  lo 
electrical  supply  circuits  within  the  Stale,  and  the  combined  rating 
of  these  molor>  amounted  to  .M..S7<>  hp  The  average  horse  power 
of  these  motors  was  4  j,  representing  a  rise  of  0,3  hp  each  during  the 
year.  Motors  on  circuits  operaird  by  power  generators  fell  to  jj 
per  cent,  of  the  total  number,  a  loss  of  12  per  cent,  in  twelve  months, 
while  motors  on  circuits  operated  by  dynamos  used  also  for  incan- 
descent ligbimg  gained  i.\  per  cent  in  relalioii  to  the  number  of 
all  motors  and  closed  the  year  at  78  per  cent,  of  the  total.  A  single 
arc  motor  remains  in  the  held.  Hoston  contained  4,435,  or  more  than 
one-half  of  all  the  motors  supplied  by  electric  light  stations  in  the 
State,  and  the  average  capacity  of  these  motors  was  4.4  hp  each.  The 
total   capacity   of   motors   at    Hoston   was  44   per  cent,   of  that    for 


STATIONARY    MOTORS    TONNKCTEII    TO    ELECTRICAL    SUPPLY 
SYSTEMS. 


Circuit. 

Arc   

Power    

Incandescent    . . . . 

Total    

Motors  at  Boston 

•  Loss. 

t  Gain. 


Number  in  state  .  . . 
Increase  or  decrease 
Number  in  Boston  . 
Increase  or  decrease  . 

•  Decrease. 

t  Increase. 


Number.       Gain  or  loss.     Horse-|>owcr. 


1.747 
6.J94 
8.04 -• 
••.■4J5 


989* 

1,064! 

7St 

358* 


34.S70 
19.670 


TOTAL  .\UC  LAMPS. 


Single  open.  Double  open.  Enclosed. 

1,690                 6.066  19,392 

590*                1,721*  3.58ot 

137*                 8.828 

•  66*                   308*  1,005 


STRKET  AND  COMMERCIAL  ARCS. 


Number     

Loss  or  gain 

Percentage  of  total 

*  Loss. 

t  Gain. 


Street. 

Commercial. 

Total. 

13.991 

12,384 

26.375 

89* 

i.i6st 

1,076 

53 

47 

the  entire  State.  The  loss  in  the  total  number  of  motors  at  Boston, 
as  well  as  the  loss  of  989  motors  from  the  circuits  of  power  gen- 
erators throughout  the  State  was  due  to  changes  at  Boston  by  which 
1,086  motors  were  dropped  from  the  circuits  of  power  generators 
in  that  city.  All  of  the  motors  at  Boston  were  thus  brought  into 
circuits  fed  by  generators  that  also  supply  incandescent  lamps.  As 
the  number  of  motors  operated  by  power  generators  decreased 
1,086  at  Boston,  but  only  989  for  the  entire  State,  it  follows  that 
there  was  a  gain  of  97  motors  of  this  class  outside  of  that  city. 

Conquest  of  the  arc  lighting  field  by  enclosed  arcs  has  gone 
rapidly  forward  during  the  year,  as  may  be  seen  by  the  gain  of 
3,580  in  the  number  of  this  type  of  lamp ;  while  single  open  arcs  lost 
590  and  double  arc  lamps,  1,721  of  their  number.  At  the  close  of 
the  fiscal  year,  the  electric  lighting  systems  included  1,690  single 
open  lamps,  6,066  double  lamps  and  19.292  enclosed  arcs.  Owing  to 
the  fact  that  not  all  of  the  lamps  included  in  the  electric  systems  are 
in  use  at  any  one  time,  the  total  number  of  these  arc  lamps,  27,048, 
was  greater  by  673  than  the  sum  of  public  and  commercial  arcs.  The 
street  or  public  arcs  stood  at  13,991.  having  decreased  in  number 
by  89  during  the  year,  but  commercial  arcs  made  a  gain  of  1,165 
and  closed  with  12,384,  showing  a  net  gain  of  1,076  for  all  arc  lamps 
in  use.  Of  these  lamps  53  per  cent,  were  devoted  to  public  and  47 
per  cent,  to  commercial  service. 

Arc  lamps  continue  to  be  rated  at  nominal  candle-pow-ers  that 
range  from  500  to  4,000,  besides  ampere  ratings  of  i  to  20  in  the 
case  of  enclosed  arcs.  For  public  lamps  the  rating  by  nominal 
candle-power  is  still  the  favorite  method,  all  save  459  of  these  lamps 
being  so  rated.  Commercial  lamps  are  more  commonly  rated  ac- 
cording to  the  amperes  taken.  64  per  cent,  of  their  number  being 
on  this  basis.  Among  commercial  arcs,  5  amp.  was  the  most  fre- 
quent rating.  31  per  cent,  of  their  total  number  having  been  of  that 
capacity,  while  2.000-cp  lamps  followed  with  19  and  1,200-cp  lamps 
with  15  per  cent.  Of  the  public  arcs  45  per  cent,  were  rated  at  1,200, 
and  51  per  cent,  at  2.000  cp. 

Commercial  incandescent  lamps  were  rated  at  2  to  150  cp  each, 
and  their  total  number  was  1.305.473  on  all  the  lighting  systems  of 


the  Stale.  Of  ihih  number,  >jH  per  cent,  was  made  up  with  nominal 
16-cp  lamps,  and  there  were  only  3,576  lamps  of  all  higher  can- 
dle-powers. The  tendency  to  use  lamps  of  less  than  16  cp  rating  was 
very  slight,  the  largest  number  in  any  one  size  being  5,430  lamps  of 
U)  cp.  The  total  number  of  commercial  mcaiulesceni  lamps  rose 
10  per  cent    during  the  year. 

Incandescent  street  lamps  like  those  in  commercial  service  were 
mainly  rated  at  a  single  candle  power,  but  this  rating  for  the  street 
lamps  was  25  instead  of  16  candles.  Of  the  20,101  incandescent  street 
lamps,  74  per  cent,  were  of  the  nominal  25-cp  size,  and  32-cp  lamps 
followed  with  10  per  cent,  of  the  total  number.  Unlike  arc  street 
lamps,  the  incandcsccnts  increased  in  numbers  during  the  year,  the 
rise  amounling  to  9  per  cent,  of  their  number  at  the  beginning. 
These  incandescent  street  lamps  have  been  shifted  in  the  main  from 
constant-pressure  alternating  and  constant  direct-currents  circuits 
to  lines  operated  by  constant-current  transformers. 


I'UHI.K     ARCS    RATED    IN    CANDLE    POWER. 


Candle  power. 
1 ,200 
1.500 

Amperes. 


Candle     power 

.Number     

Candle  power   . 

Number    

Candle  power    . 
Number    


Number. 
6,312 


Candle  power. 

I,60Q 

2,000 


Number. 

26 

7.«70 


PUBLIC  ARCS  RATED  IN  AMPERES. 


Number. 


Amperes. 


320  6.6 

INCANDESCENT   STREET   LAMPS. 
IS  16 


216 

25 

14.950 

SO 


158 

,30 


854 


Candle  power 

Number    

Candle  power 
Number    


COMMERCIAL  ARC  LAMPS. 
500  600 


1,600 
60 


2,036 

S46 

65 

75 

17 

I 

800 

1,200 

16 

2,08s 

2,000 

4,000 

2,306 

6 

COMMERCIAL    ARC    LAMPS. 


Amperes 
Number 
Amperes 
Number 


5       6    6.8 

3,842    1,656    loS 
15      20 


17 


456 


43 


COMMERCIAL  INCANDESCENT  LAMPS. 

Number    152                     751  984          3.85'  5i430 

Candle  power 2                        4  6                 8  10 

Number   2,293          1,288,284  2,338            486  25 

Candle  power 12                     16  20              24  25 

Number   6                    648  43                 i  29 

Candle  power 30                      32  50               65  iSo 

CAPACITIES   OF  CONNECTED  LOADS. 

Percentage 

Load.  Kilowatts.  of  total. 

Arc  street  lamps  6,234  5- ' 

Incandescent  street  lamps   1,830  1.6 

Commercial  arc  lamps    5,599  4-6 

Commercial  incandescent  lamps   72,871  60.0 

Electric  motors 34,570  28.5 


Total 


121. lOI 


99.8 


To  determine  the  total  capacity  of  loads  connected  to  the  circuits 
of  electrical  supply  systems,  each  kind  of  apparatus  has  its  rating 
reduced  to  a  kilowatt  basis.  For  this  purpose,  it  is  assumed  that 
the  full  load  efficiency  of  all  motors  is  74.6  per  cent.,  so  that  one 
kilowatt  must  enter  the  motors  as  electric  power  for  each  mechanical 
horse-power  delivered.  With  arc  lamps  rated  at  nominal  candle- 
powers,  0.25  watt  has  been  taken  as  the  rate  of  consumption  per 
candle-pow-er.  Arc  lamps  rated  in  amperes  are  assumed  to  operate 
with  80  volts  each.  All  incandescent  lamps  of  both  the  street  and 
commercial  sorts  have  been  computed  on  the  basis  of  3.5  watts  per 
nominal  candle-power. 

ENERGY  INCOME  PER  KILOWATT  CAPACITY  OF  CONNECTED  LOAD. 


Loads. 

Arc    street    lamps    

Incandescent  street  lamps 

Motors    

.MI   commercial   lamps    .  . .  . 


Dollars 

Dollars 

Kilowatts. 

income. 

per  kw. 

6,231 

1,410,812 

233- 

1,830 

353.364 

195- 

34.570 

921.786 

30. 

78,470 

3.721.284 

47-42 

Total 


6.578.598 


From  these  computations  it  appears  that  the  total  capacity  of 
lamps  and  motors  connected  to  electrical  supply  systems  amounted 
to  121. loi  kw.  or  14  more  than  the  corresponding  load  of  the  previous 
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year.  Of  the  total  capacity  of  dynamos  at  electric  lighting  stations, 
in  1902,  the  connected  load  was  143  per  cent.  Commercial  incan- 
descent lamps  made  up  60  per  cent,  of  this  load,  having  gained  i  per 
cent,  in  their  relation  to  total  capacity  during  the  year.  Electric 
motors  represented  28.5  per  cent,  of  the  connected  load  and  had 
lost  1.2  per  cent,  of  its  total  in  the  preceding  twelve  months.  Other 
items  in  the  load  each  varied  less  than  one  per  cent,  as  to  its  total 
when  compared  with  those  of  igoi. 

The  year  under  review  shows  an  increase  of  5  per  cent,  in  the 
number  of  poles  included  in  electrical  supply  systems,  and  closed 
with  this  number  at  116,004,  of  which  110,942  were  set  in  public 
streets  and  5.062  elsewhere.  Meantime  the  length  of  underground 
conduit  went  up  11  per  cent,  to  1,257,855  ft.,  or  239  miles.  At  50 
poles  per  mile,  the  number  just  named  corresponds  to  2,320  miles 
of  line,  or  ten  times  the  length  of  underground  conduits.  The 
underground  conduits  contained  8,968,798  ft.  of  wire,  or  an  average 
of  7.1  wires  per  conduit.  The  length  of  conduit  added  during  the 
year  was  25  miles,  and  of  pole  line,  at  50  poles  per  mile,  120  miles. 

Electrical  supply  systems  within  the  State  were  operated  by  66 
companies  that  did  only  electric  business,  and  by  24  gas  companies 
during  the  year.  The  sum  of  stocks,  bonds  and  notes  outstanding 
against  the  companies  may  be  taken  as  an  approximate  measure  of 
their  investments.  This  sum  was  greater  by  $6,267,190  for  all  the 
gas  companies  of  the  State  than  for  the  purely  electric  companies, 
but  the  electric  assets  of  the  gas  companies  stood  at  the  sum  of 
$4,064,594,  so  that  the  total  investment  in  electrical  supply  was 
probably  greater  than  that  in  all  the  gas  systems.  Extensions  of  the 
purely  electric  companies  have  been  provided  for  by  an  increase  of 
8.4  per  cent,  on  the  face  value  of  their  stocks,  7.2  per  cent,  on  their 
bonds,  and  8.4  per  cent,  on  notes  payable.  Comparing  the  electric 
assets  of  the  gas  companies  with  the  assets  of  the  purely  electric 
companies,  it  appears  that  the  latter  have  made  86.1  per  cent,  of 
the  total  investment  in  systems  of  electrical  supply. 

The  surplus  of  all  the  companies  doing  a  purely  electric  business 
amounted  to  14.1  per  cent,  of  their  capital  stocks  at  the  close  of  the 
year,  but  the  actual  amount  of  this  surplus  was  28.1  per  cent,  less 
than  that  of  1901.  Gross  income  of  all  electric  lighting  systems 
by  whomsoever  operated  amounted  to  $6,642,309  for  the  year,  rep- 
resenting a  gain  of  9.1  per  cent,  over  the  like  income  for  1901.  Of 
the  income  named,  99.0  per  cent,  was  derived  from  sales  of  electrical 
energy,  and  i.o  per  cent,  from  the  rent  of  motors,  meters  and 
fixtures,  and  from  steam  heating.  Operating  expenses  of  all  elec- 
trical supply  systems  amounted  to  62  per  cent,  of  their  earnings, 
leaving  a  gross  profit  of  $2,532,493.  Of  this  profit  the  gas  companies 
earned  18  per  cent.,  leaving  $2,142,920  for  the  purely  electric  com- 
panies. Incomes  of  the  last-named  companies  from  jobbing  and 
rents  of  buildings  brought  their  gross  profit  up  to  $2,563,758,  or  12 
per  cent,  on  their  investments,  measured  by  the  sum  of  stocks,  bonds 
and  notes.  Of  the  gross  profits  just  named,  interest  absorbed  13.5, 
dividends  47,  depreciation  charges  10.2  and  sundry  items  39.6  per 
cent.,  resulting  in  a  deficit.  The  sum  of  dividends  was  $1,207,458, 
or  8.7  per  cent,  on  capital  stocks.  Depreciation  charges  amounted 
to  only  $262,086,  or  1.2  per  cent,  of  the  face  value  of  stocks,  bonds 
and  notes,  or  1.3  per  cent,  on  the  value  of  the  assets  of  electric  com- 
panies. These  charges  left  a  deficit  of  $269,714  in  operations  for 
the  year. 

The  income  of  electrical  supply  systems  was  87.3  per  cent,  of  that 
derived  from  the  sale  of  gas  throughout  the  State,  but  gas  street 
lamps  earned  only  9.8  as  much  as  the  electric. 

Of  all  sales  of  electrical  energy,  that  for  commercial,  arc  and 
incandescent  lamps  by  meter  was  the  most  important,  and  yielded 
46  per  cent,  of  the  total  energy  income.  Next  in  importance  came 
the  service  to  arc  street  lamps,  which  furnished  22  per  cent,  of  the 
energy  income.  Sales  of  current  for  power  purposes  yielded  15.9 
per  cent,  of  the  income,  a  gain  of  I  per  cent,  over  the  previous  year. 
Commercial  incandescent  lamps  at  contract  rates  earned  only  3.5 
per  cent,  of  the  total  income,  and  commercial  arc  lamps  on  contract 
•  rates  were  credited  with  6.8  per  cent,  of  this  total.  Incandescent 
street  lamps  earned  5.4  per  cent,  of  the  energy  income,  or  one- 
fourth  as  much  as  the  arc  street  lamps.  Arc  and  incandescent  street 
lamps  combined  earned  27.4  per  cent,  of  the  entire  energy  income, 
or  1.2  per  cent,  less  of  this  total  than  in  the  previous  year. 

Of  the  $4,109,816  expended  in  the  operation  of  all  the  electrical 
supply  systems  during  the  fiscal  year  of  1902,  53.4  per  cent,  was 
represented  by  the  outlay  at  the  electric  stations,  18.7  per  cent,  by 
the  cost  of  distribution,  13. i  per  cent,  went  for  offices  and  manage- 
ment, and  14.6  per  cent,  for  miscellaneous  expenses.     The  total  of 


these  expenses  was  4  per  cent,  greater  than  that  of  the  previous  year. 
Fuel  represented  48.4  per  cent,  of  the  entire  expense  at  electric  sta- 
tions, and  22.8  per  cent,  of  all  operating  expenses  for  electrical  supply 
systems.  The  other  items  of  expense  at  electric  stations  were  made 
up  of  wages,  27.4  per  cent.;  rent  of  real  estate,  4.4;  steam  plant 
repairs,  6.5;  electric  plant  repairs,  4.9;  station  repairs,  2.4;  water, 
2.8;  oil  and  waste,  2.1,  and  apparatus  and  machinery,  0.7  per  cent. 
of  the  total  there. 

Taxes  paid  on  all  the  electrical  supply  systems  by  whomsoever 
owned  amounted  to  $341,822.87,  and  this  sum  is  only  i.i  per  cent,  of 
the  value  of  all  assets  of  electric  companies,  plus  the  value  of 
electric  assets  of  the  gas  companies,  according  to  their  own  state- 
ments. Current  bought  by  electrical  supply  systems  amounted  to 
$33,672,  a  sum  greater  by  56  per  cent,  than  that  of  the  previous 
year,  showing  the  tendency  to  trade  between  the  various  companies 
and  with  electric  water  power  plants. 

Percentages  of  energy  income  from  each   load: 

Commercial  arc  and  incandescent  lamps  by  meter        46. 

Arc    street    lamps    22. 

Motors     15.5 

Commercial  incandescent  lamps  by  contract   3.5 

Commercial  arc  lamps  by  contract   ." 6.8 

Incandescent    street    lamps     5.4 

All    street    lamps    27.4 

Arc  Street  lamps  yielded  an  income  during  the  year  of  $1,410,812, 
or  $233  per  kw  of  capacity  in  those  connected  to  the  systems.  In- 
candescent street  lamps  come  next  in  relative  income  with  a  total 
of  $3.'53.364.  or  $195  per  kw  of  their  capacity.  The  income  per  kilo- 
watt from  arc  street  lamps  shows  a  decline  of  $13  and  the  like 
income  from  incandescent  street  lamps  $18,  compared  with  corre- 
sponding figures  of  the  previous  year.  From  all  commercial  lamps, 
both  arc  and  incandescent,  the  income  was  $3,721,284,  or  $47.42  per 
kw  capacity,  in  1902,  this  income  per  kilowatt  being  more  than 
$4  below  that  of  1901.  In  the  case  of  motors  the  entire  income 
amounted  to  $921,786,  cr  $30  per  kw  of  capacity,  this  latter  sum 
being  $1  greater  than  that  of  the  previous  year.  These  incomes  per 
units  of  connected  capacity  seem  to  indicate  a  general  reduction 
in  prices  for  electrical  energy  as  represented  by  $54  per  kw  capacity, 
in  1902,  instead  of  $58  as  in  1901. 

Five  of  the  electric  supply  companies  did  not  earn  enough  to 
pay  operating  expenses  during  the  year,  and  twenty-five  more  of  the 
companies  paid  no  dividend.  The  largest  dividend  paid  was  50 
per  cent,  on  capital  stock  in  the  case  of  a  company  that  sold  its  plant 
and  went  out  of  business.  Two  companies  paid  dividends  of  10, 
and  nine  companies  8  per  cent,  on  stocks. 


Death  of  Edward  Tremlett  Carter. 

We  regret  to  report  the  death  of  Mr.  Edward  Tremlett  Carter, 
editor  of  London  Electrician,  which  occurred  at  Cleveden,  Somerset, 
April  17.  Mr.  Carter,  who  was  born  at  Calcutta,  April  26. 
1866,  was  educated  at  Bristol,  privately,  and  at  Merchant  Venturers" 
College,  and  afterwards  at  University  College.  On  completing  his 
engineering  studies  under  Profs.  S.  P.  Thompson  and  H.  S.  Hele- 
Shaw,  at  University  College,  Bristol,  Mr.  Carter,  in  1885,  was  ap- 
pointed lecturer  at  the  School  of  Electrical  Engineering,  Hanover 
Square,  London,  at  that  time  the  only  school  in  the  world  having  a 
fully  organized  electrical  engineering  course.  While  on  the  staff 
of  this  institution,  he  organized  courses  of  lectures  and  practical 
training  in  mechanical  engineering,  machine  design  and  other 
branches  of  engineering.  One  of  these  courses  subsequently  appeared 
as  a  series  of  articles  in  the  Electrician,  and  afterwards  in  book 
form,  entitled,  "Motive  Power  and  Gearing  for  Electrical  Machinery." 
During  the  eight  years  he  remained  at  the  school  he  engaged  in 
practice  as  a  consulting  engineer,  and  also  contributed  numerous 
articles  to  the  Electrician.  In  1893  he  joined  the  editorial  staff  of 
that  journal  under  Mr.  A.  P.  Trotter  and  in  1897  was  appointed 
editor  of  that  journal,  a  post  which  he  has  retained  imtil  the  present 
time.  Mr.  Carter  was  a  member  of  the  Institution  of  Electrical 
Engineers  and  of  the  Societe  des  Ingenieurs  Civils  de  France :  also 
a  Fellow  of  the  Royal  Astronomical  Society  and  of  the  Physical 
Society  of  London.  About  1897  Mr.  Carter  paid  a  visit  to  the  United 
States,  and  the  many  acquaintances  he  made  here  at  that  time,  as 
well  as  other  Americans  who  have  experienced  his  hospitality  in 
London,  will  regret  his  untimely  decease. 
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Ccntrali/cd  Management  of  BIcctrical  Properties. 


llv  11.  S.  Km>\m.ion 

AMONCj  tlic  powerful  cconoiiiK-  cliaiiKci  wliicli  ditTcrciitiaU-  (he 
present  from  the  past  in  imliisirial  liie,  few  arc  i>f  greater  ini- 
porlatice  than  (lie  developnienl  of  the  trust  and  syndicate 
principles  of  property  ownership.  The  tendency  of  the  times  i»  a 
combination  of  interests  whose  objective  point  in  the  last  analysis 
is  always  a  greater  financial  return  per  unit  of  investment.  This 
is  derived  by  either  limiting  or  annihilatinK;  competition,  reducing 
operating  expenses  and  possibly  fixed  oliiirnes,  or  by  a  concentration 
of  property  management  in  a  few  responsible  hands,  the  identity  of 
the  different  systems  remaining  intact.  The  absence  of  competition 
defines  the  trust  principle;  and  its  existence,  or  non-suppression, 
the  syndicate.  It  is  imjjossiblc  in  the  scope  of  this  article  to  discuss 
the  trust  problem,  and  impracticable  to  treat  the  syndicate  (luestion 
with  that  thoroughness  which  it  deserves,  but  as  far  as  space  permits, 
I  shall  attempt  to  note  di>wn  some  of  the  essential  features  of  cen- 
tralized management  as  lliey  apply  to  the  control  of  electric  railway 
and  lighting  properties  existing  in  the  United  Slates  to-day. 

The  industrial  progress  of  the  last  century  has  converted  many 
former  luxuries  into  necessities  so  vital  in  their  relations  to  our 
daily  life  that  the  advance  of  civilization  itself  would  be  stayed  if 
they  were  taken  away.  Substitute  the  horse  in  place  of  electric 
motive  power  in  city  transportation,  and  the  imagination  demands 
no  further  illustration.  Upon  this  fact  rests  the  foundation  of 
success — the  output  of  the  electric  property  being  an  imperative  neces- 
sity of  civilization  in  urban  communities.  If  the  system  is  managed 
on  scientific  principles,  with  honesty  and  fair  dealing  practiced  by 
both  consumer  and  operator,  a  long  step  has  been  taken  toward 
financial  prosperity. 

It  would  be  diflicult  to  name  any  city  m  this  country  which  is 
to-day  a  stranger  to  the  incandescent  lamp  and  the  electric  car. 
It  is  far  easier  to  discover  electric  systems  which  are  burdened  with 
antiquated  apparatus,  and  so  inefficiently  operated  that  dividends  are 
meagre  or  conspicuously  absent.  The  tremendous  electrical  devel- 
opments of  the  last  quarter  century  are  in  the  main  responsible  for 
this.  Operating  economy  and  the  progressive  applications  of  a  newly 
developing  science  seldom  travel  together,  and  in  the  first  enthusiasm 
of  electrical  progress  it  is  not  surprising  that  little  attention  should 
have  been  given  to  the  expert  analysis  of  financial  and  operating 
efficiency.  In  the  last  decade,  however,  the  elimination  of  losses 
has  gradually  been  given  increased  attention,  and  the  centralized 
management  of  properties  has  naturally  followed. 

In  order  properly  to  estimate  the  advantages  of  centralized  control, 
it  is  desirable  to  understand  something  of  the  controlling  organi- 
zation itself.  It  is  essential  that  the  combination  which  operates  the 
property  include  in  its  make-up  highly  specialized  ability  of  at  least 
four  kinds — financial,  executive,  technical  and  tactical.  It  must,  fur- 
ther, be  in  close  touch  w-ith  a  syndicate  of  banking  houses  or  capi- 
talists of  recognized  standing,  and  may  or  may  not  occupy  the  same 
offices  with  them.  Its  headquarters  are  preferably  located  in  one  of 
the  great  money  centers  of  the  country,  as  its  work  demands  every 
facility  for  the  swift  transaction  of  business  which  modern  labor- 
saving  methods  can  produce.  In  the  office  organization  the  sub- 
division of  labor  will  depend  largely  upon  the  number  and  char- 
acter of  properties  managed,  and  the  employees  will  vary  from  less 
than  a  score  to  several  hundred. 

Broadly  speaking,  a  large  managing  concern  may  be  divided  into 
at  least  three  departments  in  its  controlling  offices:  executive,  oper- 
ating and  engineering,  .\lthough  the  functions  of  these  separate 
divisions  will  at  times  overlap,  the  work  of  the  concern  is  usually 
parcelled  out  to  that  particular  branch  of  the  office  which  can  dispose 
of  it  most  efficiently.  Sub-departments  for  the  handling  of  mail, 
telegrams  and  express  matter,  the  purchase  of  all  kinds  of  apparatus 
and  supplies,  the  preparation  of  drawings,  filing  of  records,  statistics 
and  data,  the  auditing  and  keeping  of  accounts,  management  of 
securities,  etc.,  will  all  play  an  important  part  in  the  conduct  of 
the  concern's  affairs.  In  each  one  of  these  departments  the  work 
will  be  divided  further  among  specialists  most  qualified  to  perform 
it.  so  that  in  the  last  analysis  each  piece  of  work  receives  the  attention 
of  an  expert  in  some  particular  field,  and  is  seldom  carried  through 
in  detail  by  the  "all-around"  type  of  man  which  a  single  property 
require':  when  managed  from  within  itself.  Thus,  in  the  engineering 
department  all  questions  arising  in  any  of  the  properties  in  regard 
*n  the  capacity  of  railway  motors  and  distributing  systems  for  given 


sihrdulr.i  and  srrMict  will  be  rrfcrreil  to  an  engineer  who  is  a 
<|ualilicd  expert  in  that  clajiH  of  problems,  and  the  organization's 
decisions  in  lliosr  matters  will  be  largely  based  upon  Iiih  ligurcs.  In 
like  manner,  the  legal  department  will  refer  questions  of  power  con- 
tracts to  a  particular  man  whose  knowledge  of  that  subject  is  special. 

It  IS  thus  apparent  that  a  rightly  managed  centralized  body  can 
offer  to  the  smallesl  and  most  scattered  properties  advantages  in 
operating  control  which  are  impossible  to  any  but  the  largest  city 
companies.  The  expense  of  concentrating  and  maintaining  a  staff  of 
experts  at  headquarters  is  far  less  burdensome  to  the  roalesced  or- 
Kani/ation  than  even  a  much  smaller  corps  of  specialists  would  be 
to  the  individii.'il  eoin|)any.  The  various  common  operating  sup- 
jilies  can  frequently  be  purchased  in  bulk  with  great  econumy,  and 
the  oper.-ition  of  each  i>ropcrty  can  be  watched  with  microscopic  eye. 
Data  of  the  utmost  significance  is  constantly  flowing  into  head(|uartcrs 
from  the  outside  plants,  and  :in  exhaustive  analysis  of  the  operating 
results  in  toto  and  per  unit  of  output  often  yields  comparisons  which 
can  be  the  means  of  saving  hundreds  or  thousands  of  dollars  in 
yearly  oper.iting  cost.  My  plotting  the  financial  and  operating  figures 
of  the  different  properties  from  week  to  month  in  graphic  diagrams, 
the  presence  of  any  unusual  variation  in  conditions  can  be  imme- 
diately detected,  and  at  once  attacked  by  the  solvent  of  expert 
analysis. 

When  the  various  properties  :ire  located  in  widely  differing  sec- 
tions of  the  country,  the  field  of  investigation  and  possible  reduction 
of  wasteful  expense  is  almost  limitless.  It  is  safe  to  say  that  no 
growing  property  remains  in,  if  indeed  it  ever  reaches,  the  happy 
state  in  which  no  further  improvement  in  expenses  or  methods  is 
possible,  h'ew  managers  of  individually  controlled  systems  have 
either  the  time  or  facilities  to  make  anything  like  the  detailed  com- 
parative analysis  of  depreciation,  power  losses,. idle  capital  invested, 
etc.,  which  are  possible  to  the  trained  dissectors  employed  by  the 
progressive  controlling  organization. 

The  card  catalogue,  correspondence,  data  and  record-filing  systems 
of  the  headquarters  office  should  be  as  nearly  perfect  in  their  adap- 
tation to  the  accurate  and  prompt  transaction  of  business  as  human 
skill  can  make  them.  A  well-equipped  and  maintained  technical  and 
commercial  library  is  inseparable  from  the  highest  efficiency  in  the 
active  management  of  the  properties.  Nor  should  the  collection  and 
classification  of  reliable  data  from  other  properties  than  those  con- 
trolled by  the  concern  be  lost  to  view.  It  should  frequently  send  its 
experts  to  examine  new  and  instructive  installations  and  systems,  and 
thus  prepare  itself  to  take  prompt  advantage  of  any  improvement 
in  apparatus  and  methods  which  can  be  applied  at  home.  The  ex- 
pense of  such  examinations  will  be  justified  in  the  long  run  by  the 
progressive  work  which  will  be  accomplished,  and  there  will  be  little 
room  for  methods  to  become  fossilized.  From  time  to  time  special 
investigations  of  the  financial  economy  of  the  property  investments  in 
proportion  to  the  business  done  should  be  made,  apart  from  the  data 
furnished  by  the  operating  reports. 

An  important  phase  of  such  an  organization's  work  is  the  reception 
of  business  propositions  from  the  four  quarters  of  the  globe  in 
regard  to  new  electrical  or  other  industrial  developments  to  be 
financed  and  operated.  The  data  which  the  management  obtains 
from  its  own  properties  is  thus  of  great  use  in  judging  the  prospects 
of  others,  and  the  larger  the  field  of  control,  the  broader  is  the  range 
of  possible  prediction.  Consequently,  as  new  properties  are  taken 
on,  the  efficiency  of  the  financial  analysis  should  be  much  increased. 

It  is  doubtless  true  that  the  centralized  control  of  a  property  hun- 
dreds or  even  thousands  of  miles  from  the  headquarters  office  would 
be  unsuccessful  without  the  services  of  a  resident  manager.  Count- 
less situations  arise  each  W'eek  which  demand  the  presence  of  a 
strong  personality  acting  in  the  home  organization's  interests.  Such 
a  representative  must  be  a  picked  man,  diplomatic,  resourceful,  with 
sound  business  ability,  common  sense  and  a  good  general  knowledge 
of  the  technical  phases  of  the  work.  Standing  between  the  con- 
trolling power  and  the  public,  alive  to  every  possibility  of  obtaining 
new  business,  extending  the  company's  influence,  and,  above  all,  keep- 
ing the  system  in  motion,  he  will  find  little  time  to  devote  to  the 
detailed  analysis  practiced  by  the  centralized  body's  financial  ex- 
perts. The  importance  of  the  latter  in  higher  economies  of  operation 
is  thus  the  more  apparent. 

It  is  certain  that  securities  of  any  property  operated  by  a  centralized 
management  possess  a  stability  in  value  which  is  not  found  in  the 
case  of  a  system  controlled  by  a  single  individual,  whose  death  or 
mental  disability  may  bring  untold  disaster  upon  the  property  through 
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the  incompetence  or  heedlessness;  of  heirs  and  assigns.  Again,  the 
controlling  management  should  have  a  vital  financial  interest  in  so 
developing  and  operating  the  property  that  its  value  is  constantly 
being  increased,  and  it  sliould  confine  itself  to  operation  and  develop- 
ment apart  from  the  business  of  buying  and  selling  securities  used 
merely  as  objects  of  speculation  and  barter. 

In  estimating  construction  and  operation  cost,  the  liberally  con- 
ducted property  management  has  an  immense  advantage  over  the 
singly  operated  company.  Knowing  as  it  should  the  detailed  cost 
of  every  system  which  it  controls,  it  is  in  a  position  to  estimate  the 
cost  of  new  work  with  unusual  accuracy.  A  further  advantage 
arises  in  the  comparison  of  previous  ([uotations  by  contractors  and 
manufacturers  with  present  figures  submitted. 

Finally,  efficient  centralized  management  requires  a  considerable 
amount  of  traveling  per  year  by  certain  experts  of  tlie  headquarters 
office.  In  every  case  where  complete  data  cannot  be  obtained  by 
correspondence,  or  wherever  a  personal  trip  from  the  executive 
office  to  the  property  will  positively  throw  additional  light  upon  the 
local  conditions,  such  a  trip  should  be  made.  The  data  used  in 
making  financial  estimates  and  analyses  should  always  be  the  best 
obtainable  at  any  cost  consistent  with  the  permanent  economy  of  the 
work,  or  serious  losses  will  follow. 

Considered  broadly,  centralized  control  with  a  resident  manager, 
therefore,  appears  the  condition  of  greatest  success  in  the  operation 
of  many  existing  electric  properties,  and  the  further  development 
of  this  method  will  undoubtedly  continue  to  attract  the  increasing 
interest  of  the  industrial  economist  of  the  twentieth  century. 


Enclosed  Arc  Lamp  Statistics— Records  of  Thirty  Cen- 
tral Stations. 


By  L.  B.  Marks. 

IN  an  article  on  "Enclosed  Arc  Lamp  Statistics,"  contributed  to 
these  columns  in  the  issue  of  November  4,  1899,  data  were  given 
by  me  showing  the  number  of  open  and  of  enclosed  arc  lamps 
in  use  in  1895,  1896,  1897,  1898  and  1899  respectively  on  the  circuits 
ot  thirty-six  of  the  lighting  companies  holding  membership  in  the 
Association  of  Edison  Illuminating  Companies. 

The  records  in  the  following  table  are  supplemental  to  those  given 
in  the  article  above  referred  to  and  contain  the  data  submitted  to 
me  in  March,  1903,  by  thirty  companies,  as  follows : 

Georgia  Railways  &  Electric  Company,  Atlanta,  Ga. ;  Edison 
Electric  Illuminating  Company,  Boston,  Mass. ;  Edison  Electric 
Illuminating  Company,  Brockton,  Mass. ;  Edison  Electric  Illumi- 
nating Company,  Brooklyn,  N.  Y. ;  Buffalo  General  Electric  Com- 
pany, BuiTalo,  N.  Y. ;  Canton  Light,  Heal  &  Power  Company,  Canton, 
Ohio;  Chicago  Edison  Company,  Chicago,  111.;  Columbus  Edison 
Company,  Columbus,  Ohio ;  Edison  Electric  Illuminating  Company, 
Cumberland,  Md. ;  Edison  Illuminating  Company,  Detroit,  Mich. ; 
Elgin  City,  Chicago  &  Alton  Railway  Company,  Elgin,  111.;  Edison 
Electric  Light  &  Power  Company,  Erie,  Pa. ;  Jackson  Light  &  Power 
Company,  Jackson,  Mich. ;  Minneapolis  General  Electric  Company, 
Minneapolis,  Minn. ;  New  Orleans  Railways  Company,  New  Orleans, 
La. ;  New  York  Edison  Company,  New  York,  N.  Y. ;  Paterson  & 
Passaic  Gas  &  Electric  Company.  Paterson,  N.  J. ;  Piqua  Electric 
Company,  Piqua,  Ohio ;  Metropolitan  Electric  Company,  Reading, 
Pa. ;  Rochester  Gas  &  Electric  Company,  Rochester,  N.  Y. ;  Missouri 
Edison  Electric  Company,  St.  Louis,  Mo. ;  St.  Paul  Gas  Light  Com- 
pany, St.  Paul,  Minn. ;  San  Francisco  Gas  &  Electric  Company.  San 
Francisco,  Cal. ;  Edison  Sault  Electric  Company,  Sault  Ste.  Marie, 
Mich. ;  Washington  Water  Power  Company,  Spokane,  Wash. ;  Syra- 
cuse Lighting  Company,  Syracuse,  N.  Y. ;  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio ;  Potomac  Electric  Power  Company,  Wash- 
ington, D.  C. ;  Connecticut  Railway  &  Lighting  Company,  Water- 
bury,  Conn.,  and  Wilmington  City  Electric  Company,  Wilming- 
ton, Del. 


City. 

Atlanta, 


Boston,    Mass. 


Brockton,  Mass. 


Kncloserl 
Open  arcs.  Arcs. 
1.850 


Remarks. 
Street  lamps  d.  c.  series  enclosed — 
displaced  d.  c.  series  open;  commer- 
cial a.  c.  multiple  service. 
Street  lamps  d.  c.  series  enclosed;  4,050 
series  lamps — displaced  d.  c.  series 
open.  Tncliides  Boston  Elec.  Lt.  Co. 
.iml   Sul)urbaii   Lt.   &  Pr.   Co. 


El 

icloscd 

City. 

Open 

arcs. 

Arcs. 

Brooklyi 

1, 

N. 

Y 

4,140 

4.970 

Buffalo, 

N. 

Y. 

6,700 

Canton, 

0. 

S5S 

Chicago,    111 

2,292 

10,182 

Columbus,   0 

803 

836 

Cumberland,    Md. .. 

100 

150 

Detroit,    Mich.     ... 

1,469 

Elgin.     Ill 

320 

Erie,   Pa 

1,110 

Jackson,  Mich 

250 

190 

Minneapolis,  Minn. 
New    Orleans,    La. 

New    York,   N.    Y. 

Paterson,   N.   J. . . , 

Piqua,    O 

Reading,     Pa. 
Rochester,   N,  Y.    . 


St.    Louis,   Mo.    . 
St.    Paul,   Minn. 


San   Franc,   Cal.. 

Sault   Ste.   Marie, 

Mich 


1,215  2,27s 

1,874  1,860 

1,138  12,422 

1,023  1,145 


700     750 

2,26.-      2,468 


65      2.915 
1,949 


Spokane,    Wash,     .  399 

Syracuse,  N.   Y 1.325 

Toledo,  0 869 

Washington,   D.   C.  .... 


Waterbury,     Conn. 
Wilmington,    Del.. 


5"2 
476 


699 


414 
559 


21,178        71.384 


Remarks. 

Street  lamps  d.  c.  series  open  and  d.  c. 

multiple    enclosed;    3,380   series    open 

arcs. 
Street  lamps  d.  c.  series  enclosed^dis. 

placed  d.   c.  series  open. 
Data  Dec.  31,  1902.     Street  lamps  (349) 

d.     c.     6.6    ampere    series    enclosed; 

store  lamps  d.   c.   multiple  and  d.  c. 

series  enclosed. 
Street  lamps  d.  c.  series  open. 
Open  arc  service  d.  c.  series. 


Street    lamps    all    d.    c.    series   enclosed 

(700) — displaced   d.    c.   series  open. 
Open    arcs    are    all    street    lamps    d.    c. 

series;   enclosed   arcs   are  store   lamps 

multiple  a.  c. 
Open  arcs  all  d.   c.   series;   922  of  these 

for  street   lighting. 
Open  arcs  all  d.  c.  series.     New  Orleans 

Railways  Co.  and  Edison  Electric  Co. 

Consolidated. 
Statistics     for    Borough     of     Manhattan 

only. 
All    but    56    of    the    open    arcs    are    d.    c. 

scries. 

Open    arcs    d.    c.    series. 

Open  arc  d.  c.  series  street  service. 
Company  writes  .^pril  3,  1903,  "The 
past  year  we  have  taken  another  Com- 
pany into  our  fold  and  they  had  a 
great   many   open   arcs." 

Enclosed  arcs  a.   c.   multiple. 

396  street  lamps  a.  c.  series  enclosed; 
140  a.  c.  multiple  enclosed  and  1,413 
d.  c.  multiple  enclosed  arcs  on  com- 
mercial  circuits. 

Street    lamps  d.    c.    series  open.  , 

.Street  lami)s  a.  c.  series  enclosed. 
.Store  lamps  a.  c.  multiple. 

Open  ares  are  d.  c.  series.  Company 
writes  March  31.  1903,  "We  are  now 
displacing  275  T-H  open  arc  lamps 
by  y'A  ampere  series  alternating  en- 
clos.'d  arc  lamps." 

.Ml  open  arcs  9°/io  ampere  d.  c.  series 
street  lamps;  125  a.  c.  series  enclosed 
on   commercial   circuits. 

.Street  lamps  only,  reported;  of  these 
315   arc  a.   c.   series  enclosed. 

1,066  street  arcs  of  which  569  are  se- 
ries d.  c.  enclosed,  which  displaced 
tl.  c.  series  open;  balance  multiple 
d.    c.   enclosed. 

Open   arc  lamps  d.   c.   series. 

.Ml    but    53    of   the   open   arcs  are   d.   c. 


In  the  table,  series  (constant-current)  high-tension  arc  lamps 
are  referred  to  simply  as  "series,"  direct-current  lamps  as  "d.  c",  and 
alternating  current  as  "a.  c." 

Of  the  21,178  open  arcs  connected  to  the  circuits  of  these  companies 
in  1903  about  4,250  are  multiple  lamps,  the  balance  being  series.  Of 
the  71,384  enclosed  arcs,  about  ii,ooo  are  series  lamps,  the  balance 
being  multiple.  The  vast  majority  of  the  multiple  lamps,  enclosed 
and  open,  are  operated  on  no  to  120- volt  direct-current  constant 
potential  circuits. 

The  comparative  use  of  open  and  of  enclosed  arc  lamps  by  these 
companies  since  1895  is  graphically  represented  in  the  accompanying 
chart. 

Referring  to  the  open  arcs,  the  unbroken  lines  represent  multiple 
lamps  and  the  dotted  lines  direct-current  series  lamps.  Attention 
is  called  to  the  fact  that  the  statistics  for  the  years  1895-6-7-8  do  not 
include  series  arc  lamps,  and  hence  for  these  years  the  chart  shows 
the  comparative  use  of  multiple  lamps  only.  This  limitation,  how- 
ever, does  not  apply  to  the  years  1899  and  1903,  for  which  the  records 
include  all  of  the  lamps  connected  to  the  circuits  of  the  companies. 

It  will  be  noted  from  the  chart  that  the  number  of  arc  lamps  con- 
nected to  the  circuits  of  the  companies  in  1903  is  almost  double  that 
of  1899.     Part  of  this  increase  is  due  directly  to  the  absorption  of 
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or  iiinalKaiiiation  will),  other  liglitinR  coiii|Mtiics,  during  the  past 
four  yoars.  Thus,  (or  example,  since  my  report  o(  November  4, 
i8tM,  the  I'Uison  Kleclric  llltimmatMit!;  Company,  of  Uostun,  has 
aosorhecl  the  Uostt)!!  I'"lectric  I.iglit  dimpany  and  the  Suburban 
Light  &  I'tiwcr  Company,  of  Boston.  Just  liow  many  lamps  were 
taken  over  by  the  companies  as  a  resiih  of  these  consolidations,  I  am 
imable  to  say.  but  llie  statistics  accomit  for  at  least  3,000  series 
open  arcs  thus  ac(|uired.  Hence.  alihouKh  from  the  chart  it  would 
appear  that  there  has  been  no  substantial  decrease  in  use  of  series 
open  arcs  since  iSgg,  as  a  matter  of  fact  the  recnrds  show  that  over 
4,000  of  the  series  open  arcs  reported  by  the  companies  in  that  year 
havi-  since  been  displaced  by  series  enclosed  arc  lamps. 

Most  of  the  street  lighting  is  done  by  series  lamps  and  the  bulk 
of  the  indoor  lighting  by  multiple  lamps.  In  thirteen  of  the  cities 
the  street  arcs  arc  direct-current  series  open;  in  five,  direct-current 
series   encloseil ;   in   throe,   alternating-current   scries   enclosed;   and 


tion  monry  has  Im-cm  paid  in       The  money  hai  gone  into  extensions 
and  imprxvements  of  the  company's  plants. 
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in  three,  direct-current  multiple  enclosed.     In  ten  of  the  cities  the 
companies  have  no  open  arcs  whatever  on  their  circuits. 

Although  the  above  figures  include  only  a  small  proportion  of 
the  total  number  of  lamps  used  in  this  country,  the  records  may  be 
said  to  fairly  point  out  the  trend  of  arc  lamp  practice  in  the  United 
States.  In  general  the  following  conclusions  may  be  drawn  from 
the  statistics : 

1.  The  enclosed  arc  lamp  has  not  only  largely  displaced  the  open 
arc.  but  has  greatly  extended  the  field  of  arc  lighting. 

2.  The  multiple  open  arc  lamp  is  rapidly  going  out  of  use.  The 
series  open  arc  is  still  used  a  considerable  extent  for  street  light- 
ing, but  is  being  gradually  displaced  by  the  series  enclosed  arc  lamp. 


Remarkable   Development   in  Light  and   Power  in 
Chicago. 


In  view  of  the  visit  of  the  National  Electric  Light  Association  to 
Chicago  next  week,  the  annual  reports  of  the  Chicago  Edison  and 
Commonwealth  Electric  Companies  just  issued  are  more  than  usually 
interesting.  They  show  what  can  be  done  in  a  great  city  under 
able  and  progressive  management,  especially  where  a  unification  of 
plan  has  been  made  effective  over  a  large  area.  From  time  to  time 
these  pages  have  illustrated  and  described  very  fully  and  exhaust- 
ively the  successive  developments  of  the  Chicago  Edison  system, 
including  various  articles  during  the  present  year,  and  we  now  give 
the  financial  results  of  the  past  year,  indicative  of  the  brilliant 
success  of  the  engineering  and  economic  policies  adopted. 

Net  earnings  of  the  Chicago  Edison  Company  in  the  fiscal  year 
ended  March  31  were  $1,213,929.  The  amount  left  after  the  deduc- 
tion of  bond  interest  was  $912,939,  which  figures  10.6  per  cent,  on  the 
total  amount  of  stock  outstanding  and  the  advance  payments  for 
new  stock  to  be  issued  in  November  and  about  12  per  cent,  on  the 
average  amount  of  stock  outstanding  for  the  year. 

The  surplus  account  was  increased  nearly  $180,000  after  $90,000 
had  been  written  ofl  for  depreciation  and  $8,000  for  insurance  reserve. 

The  company's  totals  increased  during  the  year  nearly  $2,000,000. 
Two  increases  in  the  stock  were  authorized,  the  second  installment 
not  having  been  delivered  as  yet.  although  nearly  all  of  the  subscrip- 


INCOMK    ACCOUNT. 

Gruu  incuiiic  from  electric  curreiil  and  miUc.  lalci  $3,409,576 

Operiiing.   repairs,   renewal*  and   general   expenac  1,195,646 

Net  incuiiie  all  aourcea    )i,jij.9J9 

CHARGES  AGAINST   INCOME. 

1903. 

Intrrctt   on   bonUt  and  dclinitiirci    $300,990 

Dividenda    paid    593,346 

Balance      $3>9>593 

Tlie  lialaiicc  ahert   aa  of    .Vlurcli   31: 

ASSETS. 

I'lanta,    real    rstalc    and    francbiaea    $14,^30,840 

Matcri.'il  .md   unfinished   work    388,035 

Accounts  ,iiid   notes   receivable    784,465 

Caah     136,035 

Total $«5.539,365 

LIABILITIES. 

Capital  stock: 

Stock    issued    $7,589,500 

Advance    payments    for   new    stock   authorized    ....  997,187 

Kractional    scrip     170 

Total    stock     $8,586,857 

Bonds   and    debentures    5,508,000 

.'\ccouiits    payable    123,859 

Depreciation     reserve     590,000 

Insurance    fund     68,000 

Surplus     account     610,084 

Open    account     52,565 

Total     $15,539,365 


1902. 

$2,806,609 

1,720,820 

$1,085,789 


I9UJ. 
$300,983 
JIS.982 

$268,824 


190.!. 
$12,766,540 
405.494 
358,997 
121,033 

$13,652,064 


$6,899,900 


$5,508,000 
140,336 
500,000 
60,000 
431.077 
112,751 

$13,652,064 


The   Commonwealth   Electric   Company,  which  is   the  associated 

organization  and  is  owned  outright  by  the  Chicago  Edison  Company, 
made  a  remarkable  increase  in  earnings  in  the  fiscal  year  ended 
March  31.  Its  net  income  from  all  sources  increased  nearly  40 
per  cent,  to  $378,821,  and  after  the  payment  of  largely  increased 
bond  interest  there  remained  for  the  surplus  account  $158,000,  or 
3.16  per  cent,  on  the  stock. 

This  is  by  far  the  best  showing  the  company  ever  made.     The 
company's  balance  after  bond  interest  in  its  first  year  ended  March 

The  financial   statement   for   the   year   ended    March    31    compares   as   follows 
with   that  of  the  preceding  year: 

1903.  1902. 

Gross  income   from  electric  current  and  merchandise 

sales     $1,002,085  $769,666 

Operating   repairs    and    renewals    and    general    exp.  623,264  497.903 

Net  income   from   all   sources    $378,821  $271,763 

Interest  on  bonds  and  debentures   220,705  167,261 

Balance      $158,116  $104,502 

The   comparative  balance   sheets    follow; 

ASSETS. 

1903.  1902. 

Plants,  real  estate  and   franchises    $10,292,883         $8,914,599 

Material  in  storeroom  and  unfinished  work 159,417  107.577 

Accounts  and  notes   receivable    126,216  108,637 

Cash     164,372  157,759 

Open     accounts     11,079                 15.393 

Total     $10,753,968         $9,303,965 

LIABILITIES. 

1903.  1902. 

Capital    stock    $5,000,000  $5,000,000 

Bonds   and    debentures    4,950,000  4,000,000 

Accounts   payable    382,124  40,237 

Undivided    profits    421,844  263,728 

Total     $10,753,968         $9,303,965 

31,  1899,  was  $25,155.  It  has  increased  steadily  every  year  since 
then  till  the  total  amount  of  undivided  profits  carried  in  the  balance 
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sheet  equals  $421,000,  or  8.4  per  cent,  on  the  capital  stock.  The 
company  had  never  paid  any  dividends.  The  stock  was  given  as  a 
bonus  with  the  bonds. 

During  the  year  the  Commonwealth  Company  increased  its  bond 
issue  $450,000.  Some  of  these  bonds  were  placed  in  Chicago  and 
some  in  London.  The  balance  sheet  shows  a  large  increase  in  the 
amount  of  bills  payable  owing  probably  to  the  active  new  construc- 
tion work. 


Rectification   of    the  Alternating  Current  by   Means 
of  the  Electric  Arc. 


It  is  interesting  to  note  that  some  of  the  phenomena  involved  in 
the  Cooper-Hewitt  static  converter  were  studied  by  MM.  Jamin 
and  Maneuvrier  as  early  as  1882.  The  Lumiere  Electrique,  of  July 
18,  1882,  contains  an  abstract  of  a  paper  on  the  subject  which  ap- 
peared in  the  Comptcs  Rendus,  of  June  12,  1882,  the  abstract  being 
prefaced  by  a  note  signed  with  the  initials  of  the  editor.  Count  du 
Moncel. 

The  note  states  that  the  writer  had  witnessed  some  interesting 
experiments  made  by  MM.  Jamin  and  Maneuvrier  in  which  it  was 
shown  that  when  an  alternating  current  is  passed  through  an  aerform 
medium  between  electrodes  of  unequal  mass  and  surface,  current 
of  one  sign  predominates,  the  result  being  a  dififerential  current  very 
energetic  in  its  action  and  having  the  property  of  a  unidirectional 
current.  It  is  stated  that  this  effect  does  not  seem  to  be  connected 
with  a  similar  one  that  has  been  noted  with  respect  to  a  Ruhmkorff 
coil,  but  appears  to  have  its  cause  the  dissymmetry  of  the  electrodes, 
the  value  of  the  current  being  dependent  upon  the  nature  of  the 
larger  electrode.  A  maximum  effect  is  obtained  with  mercury  and 
copper  and  a  minimum  with  iron.  The  differential  current  always 
passes  from  the  larger  to  the  smaller  electrode.  The  electrolytic 
effects  produced  by  this  current  are  very  energetic,  but  it  is  necessary 
in  every  case  that  an  arc  be  formed  between  the  two  electrodes. 

The  paper  by  MM.  Jamin  and  Maneuvrier  in  the  Comptes  Rendus 
opens  by  stating  that  the  machine  employed  in  the  experiments  nor- 
mally produces  a  symmetrical  alternating  current,  and  consequently 
would  not  decompose  water  nor  affect  a  tangent  galvanometer  in 
circuit.  This  condition  does  not  change  if  the  current  passes  through 
a  circuit  containing  several  arc  lights,  provided  that  the  two  carbons 
of  the  lights  are  equal,  identically  arranged  and  have  the  same  tem- 
perature. If,  however,  there  is  placed  in  circuit  with  the  alternating 
current  a  lamp  having  carbons  unequal  in  cross-section,  the  two  com- 
ponents of  the  current  from  the  machine  cease  to  be  equal ;  that  which 
passes  from  the  large  to  the  small  carbon,  from  the  electrode  of 
greater  to  that  of  lesser  temperature,  predominates.  It  attains  a 
maximum  between  a  large  electrode  of  gas  retort  carbon  which  is 
heated  but  slightly,  and  a  carbon  pencil  terminating  in  a  fine  point 
and  which  attains  a  high  temperature.  The  same  phenomenon  is 
produced  in  the  same  sense  when  an  arc  is  made  to  pass  between  any 
metal  and  a  carbon  point.  In  general,  the  predominating  current  is 
feeble  or  lacking  when  the  arc  is  short,  and  increases  with  the 
distance  between  the  electrodes.  With  zinc  it  is  at  first  as  intense 
as  with  copper,  but  drops  suddenly,  probably  owing  to  the  formation 
of  oxide,  with  which  the  zinc  soon  becomes  covered.  The  paper 
gives  a  mathematical  discussion  with  relation  to  the  two  factors  of 
mean  e.m.f.  of  the  differential  current,  and  the  resistance  introduced 
into  the  circuit  by  the  arc  formed.  The  conclusion  is  that  carbon, 
iron  and  lead  offer  the  greatest  resistance  and  copper  and  mercury 
the  least. 

An  account  of  some  experiments  is  then  given,  in  which  a  direct 
current  was  passed,  first  between  electrodes  of  carbon  and  mercury, 
next  between  mercury  and  carbon  ;  in  the  latter  case  the  arc  had  a 
pronounced  green  color  and  the  metal  was  volatilized  energetically; 
in  the  other  case  the  arc  was  reddish  in  color  and  there  was  a  less 
abundant  production  of  vapor.  This  renders  evident  the  dissym- 
metry which  occurs  when  an  alternating  current  is  passed,  the 
arc  then  being  green,  which  proves  that  the  current  which 
passes  from  the  mercury  to  the  carbon  predominates  over  the  current 
which  passes  in  the  opposite  sense ;  and  since  there  is  no  difference 
in  the  resistance  of  the  arc,  it  is  necessary  to  seek  a  particular  prop- 
erty of  alternating  currents  to  arrive  at  a  reason  for  the  action. 

Each  of  the  currents  contain  at  the  moment  when  they  commence 
to   flow,   a   certain   sum   of  energy   which   becomes  free   when   they 


cease  and  gives  rise  to  a  current  in  the  opposite  sense;  or,  accord- 
ing to  Edlund,  to  a  counter  e.m.f.  Thus  one  component  at  first  very 
feeble,  increases  little  by  little  and  when  it  ceases  gives  rise  to  an 
inverse  action  which  assists  the  other  component  developed  by  the 
machine  at  the  same  moment.  If,  then,  the  first  component  offers  a 
smaller  reaction  than  the  second  component,  it  will  be  less  enfeebled 
and  more  reinforced  and  will  determine  the  direction  of  flow.  What- 
ever may  be  the  explanation,  it  is  clear  that  an  arc  once  produced  at  a 
mercury  surface,  the  differential  current  engendered  entirely  changes 
the  action  of  the  generators ;  and  that  one  of  the  systems  of  currents, 
if  not  entirely  extinguished,  is  at  least  considerably  weakened,  and 
the  other  system  consists  of  successive  currents  of  a  greater  strength 
and  duration.  The  introduction  of  such  arcs  thus  rendered  the  ma- 
chine experimented  with,  which  otherwise  is  incapable  of  decom- 
posing water,  to  have  the  effect  of  a  primary  battery  equivalent  to 
100  Bunsen  cells ;  and  like  a  primary  battery,  the  effect  can  be  em- 
ployed in  electrochemical  processes,  to  magnetize  soft  iron,  reduce 
metals,  transmit  power — in  short,  replace  a  direct-current  machine 
in  all  of  its  applications. 

The  paper  concludes  by  a  statement  that  alternating-current  ma- 
chines of  the  day  are  only  applicable  to  the  production  of  light,  al' 
attempts  having  failed  to  render  such  machines  by  means  of  a  rec- 
tifier applicable  to  electrochemical  purposes.  From  the  above  it  is 
seen,  however,  that  a  rectifier  can  be  replaced  by  one  or  several  arcs 
formed  between  a  bath  of  mercury  and  a  carbon  point.  In  conclu- 
sion it  is  stated  that  the  economic  conditions  of  this  transformation 
remain  to  be  determined. 


Electricity  on  Trunk  Lines. 


In  the  current  issue  of  the  North  .Imcrican  Review,  Mr.  C.  L.  De 
Muralt  contests  the  opinion  of  Mr.  Cornelius  Vanderbilt  that  while 
it  is  possible,  from  an  engineering  standpoint,  to  adopt  electricity 
as  the  motive  power  for  trunk  railway  service,  yet  from  the  financial 
point  of  view  the  change  is  not  possible.  Mr.  De  Muralt  discusses 
all  of  the  various  factors  involved  and  then  considers  specifically  the 
cases  of  the  Pennsylvania  and  New  York  Central  railroads. 

The  former  operated  last  year  a  total  of  3,670  miles  of  road,  the 
latter  a  total  of  3,320  miles.  With  an  alternating-current,  high- 
potential  system,  the  electric  equipment  of  the  line  would  not  cost 
more  than  $6,000  to  $7,000  per  mile,  including  second,  third  and 
fourth  tracks  and  sidings,  or  a  total  of  $25,690,000  for  the  Pennsyl- 
vania, and  $23,240,000  for  the  New  York  Central.  If  we  count  ten 
per  cent,  for  interest,  sinking  fund,  etc.,  this  would  represent  an 
annual  charge  of  $2,569,000  in  the  one  case  and  $2,324,000  in  the  other. 

The  operating  expenses  for  these  two  roads  during  the  last  year 
were  made  up  as  follows : 

Pennsylvania.      X.    Y.    Central. 

Fuel    for   locomotives    (motive    power)    $6,000,133.94  $4,635,877.09 

Water    for    locopiotives    335,286.00  295,582.77 

Other    supplies    for    locomotives    382.548.12  334,672.56 

Wages  of  engin'rs,  firemen  and  roundhouse-men  5,716,847.83  4,829,442.54 

Wages    of   other    trainmen    4,442,127.34  2,991,334.66 

Wages   of   switchmen,   flagmen    and   watchmen..  3,900,427.49  2,511,552.06 

Other    expenses     for    conducting    transportation  14,540,541.88  11.607,537.54 

Repairs    to    locomotives    4,412,983.29  3,608,971.89 

Repairs  to   other   equipment    10,674,725.61  5,661,991.79 

Repairs   to   roadbed    8,541,935.48  6,145,341.10 

Repairs   to    structures    4,122,017.98  2,454,690.96 

General    expenses     1 .858,3 1 9.09  1 ,786,494. 1 7 

Grand    total     $64,927,894.03     $46,863,489.13 

Mr.  De  Muralt  then  applies  the  figures  found  during  the  course  of 
his  investigation,  which  lead  to  the  following  reductions  if  electricity 
were  adopted  as  motive  power : 

Fuel,   10  per  cent.,  or   $600,013.39  $463,587.71 

Water,    saved    entirely    335,286.00  295,582.77 

Other   supplies.   50   per   qent 191,274.06  167,336.28 

Wages  to  engineers,  etc.,   25   per  cent 1,429,211.96  1,207,360.63 

Repairs   to    locomotives,    50    per    tent 2,206,491.65  1.804,485.95 

Total     amount    saved     $4,762,277.06         $3,938,353.34 

In  the  case  of  either  road,  the  amount  saved  would  be  almost 
double  the  amount  necessary  to  pay  a  handsome  return  on  the  addi- 
tional investment,  and  Mr.  De  Muralt  considers  that  he  has  been 
extremely  conservative  in  evr  y  part  of  the  estimate. 

.\  conclusion  is  that  it  is  not  in  the  co«t  of  fuel  alone  that  we  may 
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expect  111  (iiul  the  i-corutmy  of  ilu-  cicolric  syitciii.  Some  of  tin- 
other  items  taken  logetlicr  udil  up  to  a  very  important  amoimi, 
and  will  cause  the  operating  expenses  of  most  roads  to  be  smaller 
by  using  electricity  than  by  using  steam,  without  mentioning  at  all 
the  advantages  of  increased  comfort  to  passengers,  and  the  possi 
bility  of  greater  speed  siiould  this  be  desired. 

U  water  power  can  be  used  fi>r  producing  electricity,  that  will 
si.nply  mean  an  additional  advantage.  In  that  case,  the  cost  of 
n.olive  power  will  be  greatly  reduced,  and  the  saving  thus  effected 
will  amount  to  at  least  one-third  of  ilie  total  amount  now  spent  for 
fuel,  and  often  to  a  great  deal  more.  I'or  a  railroad  like  the  New 
York  Central,  capalile  of  supplying  practically  its  entire  system 
from  the  water  power  of  Niagara  l'"alls,  the  upper  Hudson  .md  the 
St.  Lawrence,  this  would  represent  an  additional  saving  of  more 
than  one  and  a  half  million  dollars  yearly. 

t)f  course,  even  with  these  convincing  figures  it  would  not  do  to 
imagine  that  a  complete  trunk  line  system  of  several  thuusaiul  miles 
of  road  could  be  converted  from  steam  to  electric  traction  all  at 
once.  Yet  there  is  no  reason  whatever  why  electricity  should  not 
he  adopted  immediately  on  those  sections  of  the  road  where  the 
saving  is  most  apparent.  Instead  of  spending  each  year  large 
amounts  for  additional  steam  engines,  as  has  to  be  done  at  present, 
these  amounts  could  be  used  for  gradually  acquiring  all  the  necessary 
electric  locomotives:  and,  in  the  mean  time,  the  steam  locomotive 
thus  rendered  supcrtluous  on  the  sections  operated  electrically  could 
be  used  to  complete  the  rolling  stock  of  the  sections  still  employing 
steam.  The  traflic  could  bo  carried  on  in  exactly  the  same  way 
whether  steam  or  electricity  was  used  as  motive  power,  and  thus  the 
change  could  be  made  without  interfering  at  all  with  the  regular 
operation  of  the  road. 


The  Use  of  Differentially  Wound  Telephone  Receiver 
in  Electrical  Measurements. 


By  Prof.  H.  Ho,  Tokyo. 

IT  is  known  that  a  telephone  receiver  may  rival  in  its  sensitiveness 
the  most  sensitive  mirror  galvanon'.eter.  but  its  use  in  electrical 
measurements  is  limited  by  the  fact  that  it  is  not  adapted  to  re- 
place a  galvanometer  in  so-called  dcHector  methods,  though  it  has 
proved  very  useful  in  some  of  the  nul  methods,  an  example  of  which 
is  the  well-known  Kohlrausch  method  of  measuring  electrolytic  re- 
sistance. To  remedy  this  inconvenience  to  some  extent  and  to 
extend  the  use  of  the  telephone  receiver  in  electrical  measurements, 
the  writer  has  devised  several  methods  involving  the  use  of  a 
differentially-wound  telephone  receiver,  and  believes  he  has  found  a 
new  system  of  electrical  measurements  very  useful  in  some  cases, 
which  will  be  briefly  described  below. 

The  receiver  used  was  an  ordinary  double-pole  pattern,  the  coils 
of  which  were  replaced  by  difTerentially-wound  bobbins,  made  by 
winding  two  similar  wires  side  by  side  so  that  the  two  coils  should 
be  exactly  equal  in  their  magnetizing  effect  as  well  as  in  their 
re.sistance  and  inductance.  The  coils  were  each  of  140  ohms  re- 
sistance and  proved  perfect  in  their  differential  action. 

I, — THE  COMPARISON  OF  CAPACITIES. 

The  method  of  connection  is  shown  in  Fig.  I,  in  which  Ci  and  Ci 


of  the  colls  of   the   receiver,  the  re<|uiretl  ratio  of  the   capacities  is 
niven  by 


FIG.   I. — DIAGRAM  OF  CONNECTIONS. 

are  the  capacities  to  be  compared,  C2  being  supposed  larger  than  d; 
T  is  the  differential  receiver,  r  r  two  equal  non-inductive  resistances, 
R  a  variable  non-inductive  resistance  which  shunts  a  coil  of  the 
receiver  and  an  r  in  series  with  the  larger  capacity;  and  finally, 
~  is  the  source  of  alternating  current.  The  process  of  measure- 
ment is  as  simple  as  the  connections.  We  merely  adjust  R  until 
no  sound  is  heard  in  the  receiver,  then  if  r  is  the  resistance  of  each 


C,  I  R 

ri  -|-  r 

The  mdiu'taiK'e  uf  ,1  tele|)h<>iie  receiver  is  usually  very  small  com- 
pared with  its  resistance,  but  for  security  we  have  added  in  series, 
r  having  a  value  of  1,000  ohms,  and  in  consequence  the  division  of 
current  in  the  two  parallel  paths,  r,  +  r  and  R,  can  be  computed 
withi-)ut  taking  account  of  the  inductance;  the  derivation  of  the 
preceding  formula  is  evident  without  further  explanation.  It  is 
convenient  to  use  a  resistance  box  with  sliding  contact  for  R,  and 
we  may  choose  such  a  value  nf  r  as  suits  the  case,  and  the  value  of 
R  at  hand. 

This  method  is  particularly  valuable  for  the  measurement  of  small 
capacities,    it   being   necessary   only  to   raise   the   alternating  c.m.f. 


FIG.   2. — COMI'ARISOX    OF    1  .N'DUCTANCES. 

sutlicieutly  to  make  the  charging  current  audible  in  the  receiver; 
moreover,  it  enables  one  to  measure  a  capacity  in  an  alternating- 
current  circuit  under  its  working  pressure  and  frequency;  for  ex- 
ample, in  the  testing  of  cables.  The  method  is  thus  quite  simple 
and  practical,  and  it  may  also  prove  useful  in  the  study  of  the 
behavior  of  dielectrics  under  various  pressures  and  frequencies. 

To  give  an  idea  how  accurate  are  the  results  which  can  be  obtained 
by  this  method,  even  for  very  small  capacities,  we  give  here  the 
results  of  the  measurement  of  the  capacities  of  three  Leyden  jars, 
designated  A,  B  and  C.  The  standard  of  comparison  was  a  parallel 
plate  air  condenser,  the  capacity  of  which  could  be  easily  calculated 
from  its  dimensions  and  was  found  to  be  .00054  m-f- 

C,  C. 

Air  condenser  A 

Air  condenser  B 

Air  condenser  C 

To  test  the  accuracy,  various  groupings  of  the  jars  in  multiple 
were  tried,  and  the  results  were  as  follows: 


The 

value  of  Ci 

ri 

r 

R 

calculated. 

140 

1000 

"45 

.0010800  m.  f. 

140 

1000 

945 

.0011934  m.  f. 

140 

1000 

1320 

.0010044  m.  f. 

C, 

Ca 

Air  condenser 

A-fB 

Air  condenser 

B+C 

Air  condenser 

A+B+C 

The 

value  of  Ci 

r 

R 

calculated. 

1000 

353 

.0022788  m.  f. 

1000 

36s 

.0022248  m.  f. 

1000 

225 

.0032778  m.  f. 

The  ratio  Cj 

Q 

:. 

ri 

r 

R 

calculated. 

B 

140 

1000 

1 0000 

I. II 

B 

140 

1000 

5800 

1.20 

A 

140 

1000 

15400 

1.07 

If  calculated  from  the  results  in  the  first  table,  the  numbers  in 
the  last  column  would  be  .0022734,  .0021978  and  .0032778  respectively. 

Finally,  comparisons  between  the  Leyden  jars  themselves  were 
tried  and  the  following  ratios  were  obtained: 

C, 
A 
C 
C 

If  calculated  from  the  results  in  the  first  table,  the  ratios  in  the 
last  column  would  be  1. 11,  1. 19  and  1.08,  respectively. 

From  these  measurements  we  may  infer  that  even  for  such  small 
capacities  it  is  easy  to  get  values  correct  within  i  per  cent.  The 
e.m.f  employed  was  frnm  300  to  500  volts  effective. 

II. — THE   COMPARISON    OF   INDUCTANCES. 

In  Fig.  2.  L;  is  an  unknown  inductance,  R2  ohms  in  resistance,  Li 
variable  inductance,  Ri  ohms  in  resistance :  for  example,  Ayrton 
and  Perry's  standard  of  inductance,  and  T  the  differential  telephone 
receiver. 
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A  non-inductive  resistance,  r,  is  added  either  to  Li  or  to  L%  to 
makx  them  equal  in  resistance,  and  then  Li  is  varied  till  no  sound 
is  heard  in  the  receiver.    In  this  condition,  we  have  evidently  La  ;=  L\. 

If  Lz  lies  beyond  the  range  of  L\,  we  may  proceed  as  follows : 
Put  in  such  a  value  of  r  that  the  resistance  of  the  L2  side  is  n  times 
that  of  the  Li  side,  and  at  the  same  time  insert  a  non-inductive 
resistance,  R,  somewhere  at  b  so  that  R  -^  ri\s  n  times  larger  than 
n.  Now  adjust  Li  till  no  sound  is  heard.  In  this  condition  we  have 
evidently  L2  =  tiLi.  Choosing  n  properly  we  can  bring  La  into  the 
range  of  an  adjustable  inductance  at  hand. 

The  method  gives  in  ordinary  cases  the  value  of  inductance  correct 
within  one  per  cent.,  and  as  may  be  seen,  it  is  quite  simple  and 
direct.  We  are  sure  that  any  one  who  tries  it  for  the  first  time  will 
be  surprised  to  find  the  quickness  and  the  accuracy  of  the  method. 

III. — THE   COMPARISON   OF   RESISTANCES. 

In  case  the  resistances  to  be  compared  are  large,  we  adopt  the 
same  connection  as  Fig.  i,  putting  the  resistances  in  place  of  the 
capacities.  The  method  of  the  measurement  is  evident  without 
description.  If  the  resistances,  A'l  and  R^,  be  very  high,  we  may 
simply  write 

R,       n  +  r  +  R 


R,  R 

If  the  resistances  are  low,  they  are  to  be  joined  in  series  and  the 


FIG.  3. — DIAGRAM  OF  CONNECTIONS. 

receiver  connected  as  shown  in  Fig.  3,  the  balance  is  then  obtained 
either  by  moving  the  knife-edges  or  by  varying  the  resistances  of 
one  of  the  receiver  circuits,  or  applying  both  at  the  same  time. 
The  required  ratio  is  given  by 

R.        r,  +  r  +  R 


R2 


ri+r 


Independent  Telephone  Traffic  Company  of  Cleveland. 


The  Independent  Telephone  Traffic  Company,  of  Cleveland,  which 
has  succeeded  the  Ohio  Independent  Telephone  Association,  held 
its  annual  meeting  at  Hotel  Chittenden,  Columbus,  May  12,  13 
and  14.  This  company  was  chartered  as  an  organization  for  mutual 
benefit  for  the  independent  telephone  companies  of  Ohio.  About 
fifty  companies  were  represented  at  the  meeting,  the  majority  of 
them  having  previously  become  stockholders  in  the  new  traffic 
company. 

The  first  day's  session  was  devoted  to  regular  order  of  business, 
including  the  report  of  President  W.  Gilbert  Thompson,  A.  V. 
Hageman,  treasurer,  and  H.  H.  Robinson,  chairman  of  executive 
committee.  After  the  session  the  members  were  given  an  opportunity 
to  inspect  displays  of  equupment  furnished  to  the  traffic  company 
for  that  purpose  by  manufacturers.  These  exhibits  were  entirely 
in  charge  of  officers  of  the  traffic  company,  and  there  were  no  man- 
ufacturers' representatives  present. 

The  papers  presented  were  brief  and  to  the  point  and  they  were 
freely  discussed.  They  were  as  follows:  "Reduction  of  Expense 
in  Exchange  Operation,"  F.  L.  V.  Turner,  general  manager  Cuya- 
hoga Telephone  Company,  Cleveland,  Ohio ;  "The  Farmer  Line 
Problem,"  O.  F.  French,  assistant  general  manager  Federal  Tele- 
phone Company,  Cleveland.  Ohio:  "Development  of  the  Small  Ex- 
change," Howard  Schwartz,  general  manager  Star  Telephone  Com- 
pany, Ashland,  Ohio ;  "How  to  Make  County  Toll  Line  System 
Profitable,"  M.  M.  Herron,  general  manager  Millersburg,  Wooster 
&  Orville  Telephone  Company.  Millersburg,  Ohio ;  "Economy  in 
Long-Distance  Operation,"  H.  H.  Robinson,  general  manager  United 
States  Telephone  Company,  Cleveland,  Ohio;  "The  Value  of  Stand- 
ardizing," H.  C.  Devin,  general  manager  Mt.  Vernon  Telephone 
Company,  Mt.  Vernon,  Ohio. 


One  of  the  chief  aims  of  the  traffic  company  is  the  standardization 
of  telephone  equipment  of  all  kinds  and  members  were  asked  to 
give  freely  their  experiences  with  the  products  of  various  manufac- 
turers. The  sales  department  of  the  Independent  Telephone  Traffic 
Company  is  in  the  hands  of  Walter  Green,  general  manager,  Cleve- 
land, and  already  large  purchases  of  standardized  equipment  are 
being  made  through  the  depaftmcnt,  the  stockholders  of  the  com- 
pany reaping  the  advantages  of  buying  goods  in  quantity. 

The  following  directors  were  elected  for  the  ensuing  year :  W.  G. 
Thompson,  Lebanon ;  Jerome  Penn,  Washington  C.  H. ;  W.  J. 
Crawfley,  Salem  ;  Eugene  E.  Knox,  Portsmouth  ;  H.  H.  Robinson, 
Cleveland;  C.  E.  Yoder,  Bellefontaine ;  J.  G.  Palmer,  Conneaut ; 
.A.  V.  Hageman,  Lorain,  and  A.  H.  Doudna,  Bridgeport. 


A  New  Telephone  Exchange  for  Yonkers,  N.  Y. 


A  new  telephone  exchange  was  occupied  at  Yonkers  last  month 
by  the  New  York  Telephone  Compariy.  The  new  four-story 
building  erected  by  the  company  is  situated  on  a  lot  50  ft.  x  100  ft. 
on  the  west  side  of  Riverdale  Avenue,  about  150  ft.  south  of  Main 
Street,  and  one  block  from  Getty  Square,  the  business  center  of 
Yonkers.  The  building  is  of  fire-proof  construction  throughout, 
and  is  specially  designed  for  telephone  purposes.  The  four  floors 
of  this  building  are  arranged  and  used  as  follows :  The  top,  or 
fourth,  floor  will  be  used  exclusively  by  the  operating  force  of  the 
central  office.  It  is  divided  into  two  parts,  one  reserved  for  the 
operating  room,  and  the  other  for  the  operators'  quarters,  and  in 
order  to  allow  the  greatest  possible  amount  of  light  and  air  is 
designed  with  a  high  ceiling  and  with  windows  in  the  front,  rear 
and  one  side,  and  a  skylight  in  the  central  portion  of  the  ceiling. 
The  operating  room  is  20  ft.  wide  and  runs  the  entire  depth  of  the 
building. 

Next  to  the  operating  room  is  the  operators'  sitting  room,  to 
which  the  operators  may  retire  when  not  on  duty  at  the  switchboard. 
This  is  a  room  17  ft.  x  16  ft.,  with  two  large  windows  in  the  front 
of  the  building.  It  will  be  furnished  with  easy  chairs,  etc.,  and 
newspapers  and  current  magazines  will  be  kept  on  file  for  the  use 
of  the  operators.  Next  to  the  sitting  room  is  located  the  dining 
room.  This  room  is  11  ft.  x  22  ft.,  and  will  be  furnished  with 
dining  tables  and  chairs.  An  electric  stove  will  be  provided  in  this 
room,  and  coffee,  tea  and  milk  will  be  served  to  the  operators  free 
of  charge  during  the  lunch  periods.  Opening  into  the  dining  room 
and  sitting  room  with  a  door  leading  directly  to  the  stairs  is  a 
locker  room.  In  this  room  lockers  will  be  provided  in  which  the 
operators  will  leave  their  hats,  coats  and  lunches  while  on  duty 
at  the  switchboard,  and  where  they  will  leave  their  individual 
transmitter  and  receiver  sets  when  they  go  home.  A  large  toilet 
room  for  operators  opens  from  the  locker  room. 

The  floors  of  all  the  rooms  on  this  floor  except  the  toilet  room 
will  be  covered  with  linoleum.  The  toilet  room  floor  will  be  finished 
with  white  tiling. 

On  the  third  floor  of  the  building  and  directly  under  the  operating 
room  is  situated  the  terminal  room  equipment.  There  are  two  other 
rooms  on  this  floor  22  ft.  x  30  ft.  and  18  ft.  x  22  ft.  respectively, 
which  are  suitable  for  use  as  offices. 

In  tHe  rooms  on  the  second  floor  will  be  located  a  representative 
of  the  treasurer's  office  and  the  headquarters  of  the  contract  depart- 
ment for  the  Westchester  division.  There  are,  besides  the  rooms 
occupied  by  these  offices,  two  other  rooms  suitable  for  offices,  and  a 
large  toilet  room  for  the  use  of  the  tenants.  The  ground  floor  will 
be  divided  into  two  stores. 

Ultimate   capacity   of   switchboard    4200  lines 

Ultimate   No.  of  "A"   positions   20 

Ultimate   No.    of   "B"   positions    3 

Ultimate   No.   of  common   trunk  positions    3 

Ultimate  No.   of  operators  to  be  employed    50 

Present   equipment    3100  line* 

Present    No.    of    "A"    positions    13 

Present  No.   of  "B"  positions   i 

Present   No.   of  common   trunk   positions    i 

Number  of  working  lines   at  time  of  opening  office 1200 

Number  of  working  stations  at  time  of  opening  office   2100 

Number  of  operators  employed  at  time  of  opening  office   . 30 

The  above  statistics  may  be  given  as  to  the  central  energy 
switchboard  and  subscriber  line  equipment  at  the  time  of  the  opening 
of  this  office. 
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Annual   Convention  ot    Kuilwuy    Telegraph 
Supcrinicndcnis. 


The  twrntysccoiKl  aniiiial  convciititm  ol  the  Association  of  Rail- 
way Tricgraph  Suprrinliiidcnts  wa>  licld  at  the  St.  Charles  Hotel, 
New  Orleans,  on  May  i^,  14  and  15.  The  convi-ntion  was  called  to 
order  on  the  morning  of  May  ij  by  I'resident  J.  H.  Jacoby,  who 
made  a  few  felicitous  remarks.  The  welcome  of  tlie  city  was  ex- 
tended to  the  members  by  Assistant  City  Attorney  McGuirk  on 
behalf  of  Mayor  Capdevielle.  Mr.  McCiiiirk  extruded  the  hospitality 
of  the  City  Mali  and  all  its  electrical  departiiicnts  to  any  of  the 
visitors  who  might  wish  to  look  it  over.  The  address  was  appro- 
priately responded  to  by  President  Jacoby. 

It  wa>  voted  to  liolil  the  next  annual  meeting  at  Indianapolis,  Ind., 
oil  the  third  Wednesday  in  June,  I<,X)4,  on  account  of  the  proximity 
of  Indianapoli.s  to  St.  l.ouis,  thus  alTording  the  members  an  (.>ppor- 
tunity  to  visit  the  big  cxpositiun. 

The  election  of  ofl'icers  for  the  ensuing  year  resulted  as  follows: 
President,  C.  S.  Rhoads,  of  Indianapolis;  vice-president,  C.  P. 
Adams,  of  Chicago;  secretary-treasurer,  P.  W.  Drew,  of  Milwaukee. 
After  the  election  of  officers,  Mr.  C.  E.  Yctman,  of  New  York, 
e.xplaincd  the  operation  of  his  new  typewriter  transmitter,  which  is 
now  being  used  on  the  telegraph  circuits  of  the  Associated  Press 
and  other  news-distributing  concerns.  The  instrument  attracted 
much  attention  and  was  critically  examined  by  the  members. 

.An  amendment  to  the  constitution  was  unanimously  agreed  to 
relative  to  qualification  for  membership.  Under  the  new  limitations, 
membership  can  be  greatly  extended  and  associate  members  may 
now  be  admitted.  The  latter  can  engage  in  the  proceedings  of  the 
meetings  but  are  not  entitled  to  vote. 

Secretary  Drew  gave  a  little  history  of  the  work  of  the  association 
up  to  the  present  time,  and  closed  with  a  touching  tribute  to  those 
who  had  fallen  in  the  line  of  duty.  His  review  was  followed  by 
the  election  of  several  new  members  and  of  associate  members. 
Letters  of  regret  at  their  inability  to  be  present  were  read  from 
Assistant  General  Manager  J.  C.  Barclay  and  General  Superin- 
tendent B.  Brooks,  of  the  Western  Union  Telegraph  Company;  T.  D. 
Lockwood,  of  Boston,  and  several  others. 

In  the  afternoon  the  American  Telephone  &  Telegraph  Company 
tendered  an  excursion  to  West  End,  where  the  party  was  given  a 
delightful  luncheon.  This  affair  was  managed  by  the  company's 
special  agent.  Mr.  Percival  W.  Miller.  At  the  conclusion  of  the 
luncheon,  remarks  were  made  by  several  gentlemen.  Col.  William 
H.  Adkins,  traffic  agent  of  the  Southern  Bell  Telephone  &  Telegraph 
Company  at  Atlanta,  acted  as  toastmaster,  and  various  toasts  were 
appropriately  responded  to. 

The  second  day's  session  was  called  to  order  at  9.30  A.  M.  by  the 
new  president,  C.  S.  Rhoads.  The  first  order  of  business  w^as  a 
paper  written  by  Wr.  William  Maver,  Jr.,  and  read  by  Mr.  Jacoby, 
entitled,  "Railway  Safety  Block  Signals,"  which  presented  some  new 
ideas  on  the  general  subject.  The  paper  was  discussed  at  consider- 
able length  by  many  of  the  members. 

This  was  followed  by  the  reading  by  the  secretary  of  some  notes, 
also  by  Mr.  William  Maver.  Jr.,  on  the  subject  of  Multiplex 
Telegraphy. 

The  author  stated  that  it  v  as  long  ago  shown  to  be  feasible  to 
operate  a  polar  duplex  on  circuits  on  which  there  was  the  equivalent 
of  a  number  of  150-ohm  relay.  These  experiments  were  described 
in  the  Electric.m.  World  October  6.  1888.  He  congratulated 
Mr.  Fry.  of  Milwaukee,  on  bis  practical  success  in  work  in  this 
line  and  if  he  (Fry)  succeeded  in  operating  the  Edison  quad- 
ruple.x  on  a  similar  wire  he  w's  deserving  of  especial  congratulation. 
Mr.  Maver  had  never  succeeded  in  making  the  No.  2  side  work  in  the 
manner  required  in  commercial  practice  on  account  of  the  inductance 
of  the  relays.  Of  course  if  one  should  by  a  fortuitous  combination 
of  circumstances,  or  by  design,  obtain  capacity  and  induction  in  the 
right  proportion  on  the  line,  as  pointed  out  by  Dr.  Pupin,  he  would 
doubtless  get  successful  results  on  the  quadruplex  even  with  a 
number  of  relays  in  the  line. 

Mr.  C.  F.  Annett.  of  Chicago,  read  several  letters  written  by  men 
in  charge  of  wrecking  trains  on  the  Illinois  Central  Railroad,  speak- 
ing in  the  highest  terms  of  the  utility  of  the  telephone  as  part  of  the 
wrecking  train  equipment  and  the  superiority  of  the  long-distance 
telephone  over  the  telegraph  in  such  work. 

Mr.  W.  W.  Ryder,  of  Chicago,  next  read  a  paper  in  which  he 
described  his  new  switchboard,   which  he  had  found  so  simple  to 


iiiidrr.sl.ind  .mil  opiiate  thai  the  average  railroad  IcIcKraph  oper- 
ator cuuld  iiiuiiipiiUiic  II  wiihoiit  prrviotiK  instruction.  This  paper  led 
to  the  suggestion  nf  arimn  on  the  part  uf  the  association  looking  to 
the  in.striiction  of  operators  in  the  practical  use  of  switchboards,  and 
the  subject  was  very  freely  discussed. 

After  atljouriiemenl  at  1  P.  M  ,  the  members  of  the  association 
spent  a  couple  of  hours  in  riding  around  the  Illinois  Central  bell, 
taking  in  the  various  points  of  interest  along  the  road,  and  in  the 
evening  the  entire  delegation  attended  the  opera  at  the  Athletic  ('lub 
Park,  where  "/'Vii  DmvoIu"  was  played 

At  the  third  day's  session.  May  15,  the  committee  on  courtesies 
submitted  its  report,  thanking  all  who  had  contributed  to  the  pleasure 
of  the  members  during  their  stay  in  the  city  and  to  the  success  of 
the  meeting.  Other  business  transacted  at  this  meeting  was  the 
description  by  Mr.  G. -L.  l.ang,  of  the  automatic  telegraph  circuit  -\nd 
signaling  machine  of  Mr.  C.  K.  Jones,  and  the  reading  of  a  paper  by 
Mr.  I'.  A.  C.  I'V-rguson  on  "The  Composite  Telegraph  and  Telephone 
Circuit."  The  latter  subject  was  discussed  and  a  committee  was 
appointed  to  investigate  the  working  of  circuits  now  in  operation,  in 
order  to  pass  upon  the  efficiency  of  the  use  of  a  single  wire  for  tele- 
phone and  telegraph  communications  at  one  and  the  same  time. 
A  representative  of  the  Bell  Telephone  Company  referred  to  an 
instance  where  he  had  received  a  telephone  message  with  almost 
perfect  precision  while  the  wire  was  being  operated  for  telegraph 
purposes  between  Pittsburg  and  New  York.  On  the  other  hand,  in- 
stances were  pointed  out  where  the  transmission  of  telephone  mes- 
sages over  underground  circuits  was  interfered  with  by  simultaneous 
transmission  of  Morse  telegraph  messages  on  the  same  wire.  In  the 
discussion,  however,  it  appeared  to  be  evident  to  those  present  that 
simultaneous  transmission  could  be  satisfactorily  accomplished,  and 
the  members  were  favorably  impressed  by  what  they  had  learned  as 
a  result  of  the  discussion  of  the  paper.  Other  business  transacted 
included  a  paper  by  Mr.  F.  F.  Fowle  on  the  "Transposilion  of  Tele- 
phone Circuits,"  which  he  illustrated  by  blackboard  diagrams,  and  a 
pajjcr  by  Mr.  W.  W.  Ryder  on  the  "Telegraph  Camp  Train." 

The  convention  then,  at  i  P.  M.,  adjourned  to  meet  next  year  in 
Indianapolis. 

During  the  business  meeting  of  the  last  day,  the  ladies  of  the  party 
were  conducted  through  the  old  French  quarters  of  the  city  and 
in  the  afternoon  taken  on  a  steamboat  excursion  around  the  harbor. 
On  Saturday,  May  16,  the  Louisville  &  Nashville  Railroad  Company 
gave  an  excursion  to  the  delegates  to  several  points  on  the  Mexi- 
can Gulf. 


Recent  Electrochemical  Developments. 


By  Ci-ixtox  P.\ul  Townsend. 


PRODUCTION    of    alkali    EARTH    METAL    PERMANGANATES. 

Wilhelm  Hickmann,  of  Frankfort-on-the-Main,  Germany,  assignor 
to  the  Chemische  Fabrik  Griesheim  Electron,  patents  an  interesting 
method  for  the  production  of  the  permanganates  of  the  alkali  earth 
metals,  salts  whose  formation  does  not  readily  take  place  by  simple 
double  reaction  with  the  easily-prepared  alkali  permanganates.  In  its 
simplest  embodiment  the  process  is  carried  out  in  an  electrolytic  cell 
provided  with  a  diaphragm,  the  cathode  compartment  being  filled 
with  dilute  potassium  hydrate  and  the  anode  compartment  with  a 
solution  of  potassium  permanganate,  maintained  saturated,  and  carry- 
ing calcium  hydrate  in  suspension.  On  passage  of  the  current  per- 
manganic acid  is  formed  in  the  anode  compartment,  and  combines 
directly  with  the  calcium  hydrate  therein  contained  to  produce  the 
desired  salt.  According  to  a  second  method  the  cathode  compart- 
ment contains  a  saturated  solution  of  potassium  chloride,  and  the 
anode  compartment  a  solution  of  potassium  permanganate  in  which 
a  limited  amount  of  calcium  chloride  is  dissolved.  The  reaction  pro- 
ceeds in  this  case  with  liberation  of  chlorine  and  production  of  cal- 
cium permanganate  in  the  anode  compartment. 

ELECTROLYTIC    REDUCTION    OF     METALS. 

The  cathodic  reduction  of  metallic  compounds  has  developed  along 
two  quite  independent  lines,  both  of  which  have  led  to  substantially 
similar  results  in  the  apparatus  employed  and  in  the  method  of  pro- 
cedure. On  the  one  hand  the  metallic  compound,  as  the  oxide  or 
sulphide  of  such  readily  reducible  metals  as  copper  or  lead,  may  be 
considered  as  a  depolarizer  when  the  object  in  view  is  to  avoid  the 
presence  of  hydrogen  or  to  reduce  the  e.m.f.  required  for  a  given 
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reaction  ;  and  on  the  other  hand,  when  the  object  is  to  produce  a  me- 
tallic sponge,  the  metallic  compound  is  regarded  as  an  ore  to  be  re- 
duced, hydrogen  as  a  convenient  reducing  agent,  and  the  electric  cur- 
rent as  a  means  suitable  for  the  production  of  hydrogen.  In  either 
case,  of  course,  the  process  and  result  are  identical. 

Richardson,  in  1893,  made  this  cathodic  reduction  of  metal  com- 
pounds continuous  by  the  expedient  of  evenly  spreading  over  the 
surface  of  a  moving  cathode  belt  a  layer  of  the  compound  (copper 
oxide)  to  be  reduced  and  carrying  the  same  slowly  under  stationary 
anodes,  the  metal  being  removed  from  one  end  of  the  cell  and  fresh 
oxide  supplied  to  the  other.  Richardson's  purpose  was  to  reduce  the 
e.m.f.  in  the  electrolysis  of  brine. 

Mr.  Pedro  G.  Salom  now  patents  an  apparatus  similar  in  its  mode 
of  operation  to  that  of  Richardson  but  differing  in  form  in  that  for 
a  moving  belt  serving  to  carry  the  compound  to  be  reduced  he  sub- 
stitutes a  rotary  annular  trough  (cathode)  ;  or,  since  the  essential 
point  is  a  relative  movement,  the  trough  may  be  stationary  and  the 
anode  may  slowly  revolve  above  it.  As  applied  to  the  reduction  of 
galena  the  apparatus  consists  of  an  annular  lead-lined  cathode 
trough  containing  the  ore  to  be  reduced  in  the  form  of  a  thin  layer 
and  the  sulphuric  acid  electrolyte.  The  anode  is  also  of  lead,  and 
conforms  in  a  general  way  to  the  shape  of  the  trough  into  which  it 
depends,  a  segment  being  cut  away,  however,  to  provide  for  the  in- 
troduction of  the  sulphide  and  the  removal  of  the  lead.  The  anode 
is  arranged  to  swing  slowly  around  in  the  trough,  whereby  portions 
of  the  latter  are  uncovered  in  succession,  the  fresh  ore  being  intro- 
duced at  the  advancing  side  of  the  anode  and  the  reduced  lead  re- 
moved as  it  is  uncovered  by  the  retreating  side.  A  hopper  and  dis- 
tributing plate  serve  for  the  automatic  introduction  of  the  charge, 
the  withdrawal  of  the  sponge  being  conveniently  accomplished  by 
hand. 

As  a  curious  instance  of  the  development  of  very  similar  devices 
for  widely  differing  purposes  it  is  interesting  to  note  in  this  connec- 
tion the  carbide  furnace  patented  in  Germany  to  Hermann  Nicolai. 
This  furnace  consists  of  a  horizontal  rotary  annular  trough  consti- 
tuting an  electrode,  the  charge  being  introduced  into  the  same  at  one 
point  by  a  hopper  and  the  finished  product  removed  by  a  scraper  at 
another  point.  Intermediate  to  these  two  points  are  devices  for  dis- 
tributing and  compacting  the  charge,  and  the  hooded  electrodes  by 
which  the  conversion  is  effected.  Except  for  the  concentration  of 
current  incident  to  the  carbide  process,  the  apparatus  of  Nicolai  cor- 
responds closely  with  that  of  Salom. 


New  Telephone  Patents. 


A  new  insulator  patented  to  J.  B.  Bell,  of  Peakville,  Pa.,  is  of 
that  type  in  which  tie  wires  are  ordinarily  dispensed  with.  The 
main  insulator  is  of  the  usual  petlicoated  type  with  the  ordinary  tie 
wire  groove,  but  the  top  instead  of  being  rounded,  is  drawn  out 
into  a  threaded  boss.  This  boss  is  divided  through  its  center  by  a 
longitudinal  tapered  slot  from  the  sides  of  which  project  staggered 
frets  in  a  manner  such  that  a  wire  forced  into  the  slot  will  be  given 
a  horizontal  kink.  This  insulator  body  is  surmounted  by  an  insu- 
lating cap  arranged  to  screw  down  over  the  boss  and  so  provided 
with  a  downwardly  extending  lip  that  when  screwed  home,  a  ver- 
tical kink  is  given  to  the  wire.  By  these  means  a  wire  may  be 
secured  against  slipping  through  the  insulator. 

An  inductance  coil  cable  is  the  invention  of  Francis  Tremain,  of 
Highgate,  England.  It  is  his  object  to  provide  a  construction  for 
submarine  cables  whereby  there  may  be  included  within  it  at  in- 
tervals inductances  of  such  magnitude  that  the  advantages  of  the 
Pupin  method  of  transmission  may  be  obtained  for  submarine 
work.  The  problem  involves  a  coil  of  considerable  length,  yet  semi- 
flexible,  so  that  it  will  not  be  damaged  in  the  handling  of  the  cable. 
Fig.  I  shows  a  coil  section  of  the  cable  core,  two  varieties  being 
exhibited.  At  the  center  is  a  core  of  fine  metallic  wires,  magnetic 
or  not,  according  to  the  magnitude  of  the  inductance  desired.  Sur- 
rounding this  is  an  insulating  tube  upon  which  the  coil  is  mounted 
in  one  or  more  parts.  Each  part  of  a  coil  consists  of  a  series  of 
short  sections  wound  indefinitely.  These  are  about  three-sixteenths 
inch  long,  and  being  impregnated  with  an  insulating  binding  ma- 
terial form  practically  independent  annular  rings.  It  is  this  con- 
struction which  gives  the  flexibility  to  the  structure.  Between  each 
two  coils  an  insulating  spacer  is  placed  which  serves  as  a  guide  for 
such  conductors  of  the  cable  as  do  not  tap  the  particular  coil  in 
question. 


Lead-covered  aerial  cabK-.  tiie  present  day  standard,  at  times  fails 
due  to  imperfections  or  cracks  in  the  sheath,  which  are  not  dis- 
covered or  do  not  occur  until  the  cable  is  in  place.  Such  openings 
admit  moisture  to  the  cable,  which,  being  absorbed  by  the  paper 
effectively  short-circuits  the  whole  in  a  remarkably  short  space  of 
time.  To  repair  the  defect  it  is  customary  to  "boil  out"  the  cable 
by  treating  the  exposed  core  with  hot  paraffine  wax.  Such  a  pro- 
cedure is  at  times  very  awkward,  especially  if  the  break  is  between 
poles.  To  facilitate  such  repairs,  Mr.  John  Daggett,  of  Elyrla,  Ohio, 
has  devised  his  repair  apparatus.  This  consists  of  a  trough-shaped 
receptacle  mounted  on  trolleys  so  that  it  may  be  suspended  from  and 
moved  along  a  messenger  wire.  Beneath  the  middle  of  the  trough 
a  torch  is  carried  and  within  it  the  paraffine  is  melted  and  allowed 
to  act  upon  the  cable,  let  down  into  it  from  the  messenger  for  that 
purpose. 

A  patent  for  a  subscriber's  station  annunciator  has  been  granted 
to  George  K.  Jackson,  of  Reece,  Kan.  The  device  consists  of 
a  short  strip  of  sheet  metal  swiveled  near  its  center  upon  a  nut 
or  a  bushing  adapted  to  be  placed  upon  one  of  the  gong  supporting 
studs  of  a  magneto  bell.  This  metal  strip  is  so  mounted  that  it  is 
nearly  balanced  about  its  axis  and  one  end  is  so  shaped  that  it  may 
engage  the  bell  hammer.  To  set  the  annunciator  the  strip  is  placed 
horizontally  and  the  hammer  is  so  made  to  engage  it  that  it  will 
remain  in  this  position.  When  a  call  is  received  the  vibration  of  the 
hammer  releases  the  strip,  which,  by  its  unbalanced  weight,  will  swing 
into  a  vertical  position,  thereby  indicating  a  call.  Such  a  device  is 
most  useful  where  a  large  number  of  telephones  are  so  placed  that 
the  rings  do  not  readily  indicate  at  which  instrument  a  call  is  to  be 
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answered.  Two  receiver  patents  refer  primarily  to  methods  ot 
holding  the  diaphragm.  Both  inventors,  Messrs.  M.  R.  Hutchison 
and  W.  L.  Denio,  respectively  desire  to  provide  a  mounting  by  which 
not  only  is  an  elastic  contact  between  the  casing  and  diaphragm  main- 
tained, but  by  which  an  initial  buckling  stress  is  put  upon  the  dia- 
phragm. Such  a  stress  renders  a  diaphragm  more  sensitive  than 
normal.  Mr.  Hutchison  accomplishes  his  result  by  encircling  the 
diaphragm  with  an  elastic  rubber  band,  which  clamps  it  tightly.  This 
reduces  the  resistance  to  the  slight  motion  of  the  periphery  of  the 
diaphragm  accompanying  its  vibration,  and  at  the  same  time  it 
causes  the  desirable  initial  buckling  stress.  Mr.  Hutchison  also 
surrounds  the  rubber  clamping  band  at  intervals  with  a  metallic 
strip  which  will  serve  to  connect  the  diaphragm  electrically  with 
its  case  where  this  is  desirable,  as  say  where  the  diaphragm  is  used 
in  a  transmitter ;  and  also  serves  to  hold  the  rubber  band  in  place. 
These  metal  strips  are  mounted  by  inserting  one  end  beneath  the 
edge  of  the  band  and  then  bending  it  about  the  outside  of  the  band 
to  a  position  parallel  to  but  upon  the  other  side  of  the  diaphragm 
from  the  starting  point. 

Mr.  Denio  holds  his  diaphragm  in  place  by  means  of  metallic  spring 
washers.  Several  shapes  are  suggested,  either  one  or  two  washers 
being  provided  for  a  single  diaphragm.  These  washers  may  be 
plain  concave,  fluted  concave,  or  may  be  scalloped  on  the  inside, 
the  points  being  turned  up  to  bear  upon  the  diaphragm  to  give  the 
initial  bias. 

Two  selective  ringing  patents,  describe  step  by  step  selective  ap- 
paratus, one  relying  on  an  electrical  lock  for  the  non-wanted  stations, 
while  the  other  provides  a  mechanical  lock.  Both  have  the  very 
material  disadvantage  of  a  considerable  complication  of  moving  parts 
at  the  subscriber's  station,  just  where  it  is  a  considerable  trouble  to 
get  at  and  adjust  it.  Both  devices  are  shown  sufficiently  well  for 
explanation  in  Fig.  2.  The  electrically-locked  device  is  that  shown 
in  the  upper  part  of  the  figure.  This  is  the  invention  of  F.  E.  Green, 
of  Newburyport,  Mass.  There  are  two  sets  of  signalling  contacts; 
the  first,  normally  open  and  included  directly  in  the  bell  circuit,  is 
shown  just  above  the  left-hand  magnet  spools.     This  contact  tends 
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to  close,  but  is  Ill-Ill  ..pill  l)y  till-  iMrriuity  iil  llii-  l.).,liu-il  sliilcr.  At- 
tachcil  to  this  contact,  in  aiKliiion,  is  I  lie  ciiiiivalcnt  of  a  ilasli  pot 
The  rt-sult  of  this  is  that  ivm  wluii  the  contact  ii  released  by  the 
slider  an  appreciable  time  is  rc(|nired  (or  the  circnit  to  be  closed. 
The  sicuiid  contact  is  normally  closed  and  is  shown  to  the  right 
of  the  lill  liaiid  iiiaKiiets,  the  movable  member  projectinR  up  in  the 
path  of  the  swiiiKiiiK  lalcliel  dog  exieiidiiiK  downward  from  the 
main  slider.  This  contact  forms  a  short  circuiting  shunt  on  ihc 
bell,  and  it  is  the  distance  relation  of  the  contact  and  dog  which 
determines  the  selection  of  the  station  for  siKnalling. 

When  any  station  is  desired,  the  operator  semis  out  to  the  line  a 


FIG.  2. — OREEN   AND  WATKINS  SIGNALLING  APPARATUS. 


series  of  impulses,  all  being  of  brief  duration  save  the  last,  which  is 
maintained  for  the  length  of  time  it  is  desired  that  the  bell  at  the 
wanted  station  shall  ring.  At  the  first  short  impulse,  the  operating 
or  left-hand  magnets  at  all  stations,  which  are  across  the  line  circuit, 
actuate  their  armatures  and  advance  all  sliders  one  tooth.  At  all  sta- 
tions the  main  contacts  are  released  and  begin  the  retarded  process 
of  closing.  At  station  A  another  action  has  taken  place.  The  shunt 
contact  has  been  opened  by  the  ratchet  dog.  The  bell  does  not  ring, 
however,  unless  .\  is  desired,  for  otherwise  the  first  impulse  will 
be  short  and  the  second  quickly  following  it  will  step  the  dog  over 
the  shunt  contact  and  allow  it  to  close  before  the  slow-acting  main 
contact  has  closed.  The  long  duration  last  impulse  of  a  signal  does, 
however,  allow  the  main  contacts  to  be  made  while  the  short-circuit 
contact  at  the  desired  station  remains  in  engagement  with  the  dog. 


FIG.    3- — SMITH    TELEPHONE  C.\LLING    SYSTEM. 

The  bell  at  this  station,  therefore,  sounds  receiving  current  from 
a  local  battery.  Of  course,  the  signal  circuit  at  all  other  stations  is 
at  this  time  closed,  but  this  is  without  effect  on  the  bells  at  these 
stations,  as  they  are  all  shunted  by  the  second  contacts.  Now  there 
is  a  second  magnet  shown  at  the  right.  This  is  a  tripping  magnet 
and  is  in  the  bell  circuit,  so  that  when  the  main  circuit  is  closed  this 
magnet  is  energized  and  thereby  raises  both  actuating  and  retaining 
falls  and  thus  the  slider  is  returned  to  zero  position  by  a  retractile 
spring  attached  to  it. 

Referring  now  to  the  second  selector  shown  in  Fig.  2,  it  is  seen 
that  besides  the  regular  vibrating  armature  of  the  ringer,  a  second 


armature  with  pivot ^  .it  iikIiI  aiiKles  lo  tins  is  provided.  Tins  last 
armature  is  .so  mounted  as  to  be  uiiulTcctcd  by  the  polari/.iiiK  niaKiiet, 
and  it  is,  llirrrfore,  similarly  res|ioiisive  to  currents  in  either  or  both 
directions.  This  ariiiature,  throUKh  uii  arm  and  pawl,  affects  the 
rotation  of  two  eccentrically  mounted  ratchet  discs.  Hoth  discs  lend 
to  return  to  the  iinaelii.ited  position  by  uravity,  each  being  provided 
with  .1  coiiiiler  svriKJil.  ( )ne.  the  upper,  is  allowed  at  all  times  to 
respond  to  this  tendency.  On  the  other  hand,  the  second  is  held  by 
a  retaining  pawl,  except  just  nt  such  times  as  the  first  disc  has 
reached  its  normal  position.  In  the  figure  a  locking  bolt  is  seen  pro- 
jecting across  the  hell  hammer  rod.  This  bolt  is  held  in  the  inter- 
fering position  by  the  two  ratchet  discs,  which  virtually  serve  as 
tumblers  for  the  lock.  I-!ach  disc  has  a  notch  in  it  and  when  these 
come  into  coincidence  the  bolt  drops  and  releases  the  bell.  On  the 
upper  or  free  disc  the  notch  registers  with  the  bolt  when  in  the 
normal  or  returned  position.  On  the  lower  disc  the  notch  registers 
just  when  the  number  of  teeth  corresponding  Ir)  the  station  iiiiniber 
have  passed  the  ratchet  fall. 

.'\s  with  the  preceding  apparatus,  the  operator  sends  out  a  code 
signal,  the  first  impulses  being  of  short  and  the  last  of  long  iluration. 
Each  impulse  serves  to  turn  both  discs,  the  upper  getting  an  un- 
restrained throw  of  a  considerable  angle  and  the  lower  moving  one 
tooth  and  being  then  stopped  and  held  by  the  retaining  fall.  If 
the  second  impulse  follows  quickly  no  lock  is  released,  as  at  no 
station  does  the  upper  disc  get  back  to  normal  position  before  re- 
actuated  by  the  following  impulse.  If  one  is  the  code  number  of 
the  station  desired,  then  the  first  impulse  will  also  be  the  last, 
and  being  maintained  for  some  considerable  period,  the  free  disc  will 
have  time  to  return  to  zero.  By  construction  the  notch  of  the  first 
station  will  be  beneath  the  bolt.  Therefore,  the  bolt  at  this  station 
will  be  released  and  the  bell  will  ring.  At  the  same  time  at  all  other 
stations  the  free  disc  will  have  returned  to  rest  and  thereby  deflect 
the  retaining  falls  of  the  respective  lower  discs.  These  latter  are 
then  free  to  return  to  zero  as  soon  as  the  cessation  of  the  ringing 
current,  following  the  release  of  the  operator's  key  at  central,  allows 
the  actuating  pawls  to  pass  back  upon  the  free  discs  in  the  upward 
motion.  Mr.  W.  D.  Watkins  is  the  inventor  of  this  system  of 
selection. 

Three  other  selective  system  patents  all  cover  modifications  of  the 
same  general  scheme,  namely  that  of  employing  a  suflScient  number 
of  wires  to  effect  a  considerable  number  of  different  combinations. 
For  example,  with  the  circuits  shown  in  Fig.  3,  using  nine  wires  from 
central,  27  stations  may  be  selectively  signalled.  And  if  polarized 
relays  be  used  it  is  possible  to  greatly  increase  the  number  of  com- 
binations and  one  hundred  and  eight  stations  may  be  selectively 
signalled  over  these  same  nine  wires.  This  use  of  polarized  relays 
is  the  subject  of  a  second  of  the  patents,  while  the  third  omits  the 
tertiary  rcla\  circuits,  bringing  the  number  of  circuits  to  six  and  the 
number  of  stations  to  nine.  These  patents  have  been  granted  to 
Charles  B.  Smith,  of  New  York  City. 

Mr.  Smith  has  also  obtained  a  patent  for  an  automatic  telephone 
system.  In  this  system  there  is  no  central  office,  but  the  automatic 
devices  are  scattered  at  the  various  sub-station  premises.  As  with 
his  selective  systems,  Mr.  Smith  requires  a  considerable  number  of 
wires  all  reaching  every  station.  This,  of  course,  prohibits  an  eco- 
nomical line  construction.  In  fact,  it  would  seem  a  prohibitive 
feature.  It  is  impossible  to  describe  the  apparatus  in  detail  here, 
but  some  idea  of  its  complication  may  be  obtained  from  Fig.  4. 
Three  selective  and  signalling  wires  and  one  battery  wire  loop  into 
each  station,  and  several  pairs  of  talking  wires  tap  into  each  station. 
The  talking  wires  are  the  equivalent  of  the  connecting  cords  of 
manual  systems  and  an  equivalent  number  are  required.  The  scheme 
of  operation  is  as  follows :  Of  the  signalling  wires,  one  is  continuous 
from  station  to  station,  while  the  other  two  are  in  short  sections, 
extending  from  one  station  to  the  next  only.  One  of  these  sectional 
wires  normally  broken  up,  is  adapted  to  be  made  up  into  a  con- 
tinuous line,  the  making-up  process  proceeding  about  the  circuit  of 
stations  in  definite,  say  left-handed,  direction,  in  response  to  the 
automatic  apparatus.  The  second  sectional  line,  normally  continuous, 
is  simultaneously  broken  up.  The  general  process  of  making  a  con- 
nection involves  the  automatic  sending  of  impulses  through  the 
respective  stations  to  the  left,  to  the  desired  station,  the  apparatus 
at  each  intermediate  assisting  in  forwarding  the  connection  to  that 
next  to  the  left.  When  the  desired  station  is  reached  a  signal  is  sent 
out  to  it  over  the  normally  closed  sectional  wire.  After  the  signal 
is  received  automatically,  upon  the  cessation  of  the  current  all 
selective  wires  are  broken  up  or  reformed  to  normal  condition,  as 
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the  case  may  be.  The  removal  of  the  receiver  from  the  hook  serves 
to  pick  out  automatically  tlie  lowest  numbered  idle  talking  wires 
and  simultaneously  to  cause  the  called  station  to  select  the  same 
pair.  Of  the  apparatus  shown  in  the  figure,  the  lowest  is  the  signal 
forwarding  apparatus  and  next  above  is  the  selective  and  signal  trans- 
mitting apparatus,  while  at  the  top  is  the  talking  circuit  selective 
apparatus. 

The  final  patent  granted  last  week  is  one  for  a  "Combined  Tele- 
phone and  Fire  Alarm  System."  This  system  is  for  use  with  central 
energy  lanip-signal  switchboards,  and  is  the  work  of  W.  L.  Denio. 


FIG.  4. — SMITH    TELEPHONE. 

The  fire  alarm  apparatus  is  controlled  by  thermostats  distributed 
about  the  subscriber's  premises.  It  sends  a  code  flash  signal  to  the 
central  office,  which  signal  appears  at  the  line  lamp,  giving  the  station 
number.  That  this  may  be  distinguished  at  once  as  a  fire  signal,  the 
circuit  is  carried  through  a  vibrator,  which  causes  a  fluttering  lamp 
flash  and  at  the  same  time  rings  the  subscriber's  bell.  A  burglar 
alarm  attachment  sends  the  code  signal,  but  omits  the  fluttering 
feature  and  the  subscriber's  bell  signal.  The  apparent  utility  of  this 
device  is  much  greater  than  the  real,  as  in  a  busy  exchange  in  the 
day  the  operator  would  very  probably  miss  the  signal,  at  least  in 
part,  while  at  night  it  is  more  than  probable  that  no  operator  would 
see  the  whole  signal  in  large  systems,  while  in  small  ones  the  oper- 
ator would  probably  not  be  present  at  the  switchboard  at  all  when 
the  signal  began. 


Niagara  Meeting  of  the  Electrical  Engineers. 


Prof.  G.  F.  Sever,  chairman  of  the  general  committee  for  the 
meeting  of  the  American  Institute  of  Electrical  Engineers  at 
Niagara  Falls,  on  Monday,  July  3,  sends  us  the  following  pro- 
gramme : 

Monday — Institute  and  President's  Day  (Morning)  9.30  to  i. — 
President's  Address.  Lunch,  i.oo  to  2.00.  Afternoon — Visits  to 
local  points  of  interest.  No  pre-arranged  programme.  Evening — 
No  pre-arranged  programme. 

Tuesday— Electrical  Day  (Morning)  9.30  to  i.— Railroad  Papers. 
Limch,  I.oo  to  2,00.  Afternoon  (2.15). — Tour  of  inspection  of  elec- 
trochemical and  other  electrical  installations  operated  by  the  Niagara 
Falls  power  and  power  houses  of  the  Niagara  Falls  Power  Company. 
Evening — Dance  under  the  auspices  of  local  committee  at  Cataract 
House. 

Wednesday — Niagara  Day  (Morning)  9.30  to  i.oo. — Power  Trans- 
mission Papers.  Lunch,  i.oo  to  2.00.  Afternoon — Trolley  trips  to 
Niagara  Gorge,  Fort  Niagara,  Brock's  Monument,  Chippewa.    Visits 


to  following  plants:  Niagara  Falls  Hydraulic  Power  &  Manufac- 
turing Company,  Canadian  Niagara  Power  Company,  Natural  Food 
Company.  Evening — Entertainment  Cataract  House,  under  aus- 
pices local  committee  and  general  committee. 

Thursday — Excursion  Day  (Morning)  9.30  to  i.oo. — Miscellaneous 
Papers.  Lunch,  1.00  to  2.00.  Afternoon — Excursions  to  Olcott 
Beach,  St.  Catharines,  Lockport,  Tonawanda  Sub-Station.  Evening 
— Illumination  of  Gorge  route. 

Friday — Buffalo  Day  (Morning)  g.30  to  i.oo.— Joint  meeting  with 
Society  for  Promotion  of  Engineering  Education.  Adjournment  of 
technical  meetings.  Lunch,  i.oo  to  2.00.  Afternoon — Trips  to  Buffalo, 
Buffalo  General  Electric  Company,  Buffalo  Terminal  House.  Ad- 
journment of  Institute  convention. 

Following  is  a  partial  list  of  papers  promised:  "The  Energy 
Transformations  in  the  Synchronous  Converter,"  by  W.  S.  Frank- 
lin; "The  Storage  Battery  in  Sub-Stations,"  by  W.  E.  Goldsborough 
and  P.  E.  Fansler;  "Commercial  Alternator  Design,"  by  W.  L. 
Waters ;  "The  International  Electrical  Congress  of  1904,"  by  Elihu 
Thomson;  "Symbols  and  Nomenclature,"  by  Carl  Hering;  "The 
Magnetic  Units,"  by  Dr.  A.  E.  Kennelly;  "The  Legalized  Standard 
of  Electromotive  Force,"  by  Prof.  H.  S.  Carhart ;  "Institute  Branch 
Meetings,  their  Organization,  Development  and  Influence,"  by  Calvin 
W.  Rice. 


Programme  of  the  Chicago  N.  E.  L.  A.  Convention. 


Below  will  be  found  the  programme  of  papers  and  reports  for  the 
Chicago  twenty-sixth  annual  convention  of  the  National  Electric 
Light  Association,  day  by  day.  The  meetings  will  be  held  at  the 
Auditorium  Hotel,  which  will  be  headquarters: 

Tuesday  Morning,  May  26. — Address  of  President  Ferguson.  Re- 
port of  editor  of  Progress,  Mr.  T.  Commerford  Martin.  Report  on 
office  methods  and  accounting,  W.  M.  Anthony.  Tuesday  After- 
noon.— Paper  on  advantages  derived  from  use  of  one  system  of  gen- 
eration and  transmission  of  electrical  energy  from  all  power  stations 
in  one  locality,  Mr.  Charles  L.  Edgar.  Paper  on  standard  ratios 
for  transformers,  Mr.  John  S.  Peck.  Paper  on  boiler  and  furnace 
efficiencies,  Mr.  A.  Bement,  Report  of  Committee  on  Flue  Gases, 
Henry  L.  Doherty,  chairman. 

Wednesday  Morning,  May  27. — Paper  by  Charles  F.  Scott  on  the 
young  engineer  and  the  electric  lighting  plant.  Paper  on  tactful  re- 
lations with  customers,  Mr.  John  W.  Ferguson.  Paper  on  attitude 
of  employer  toward  benevolent,  insurance  and  educational  associa- 
tions among  employees,  Mr.  Arthur  Williams.  Paper  on  first  aid 
appliances.  Dr.  J.  D.  McGowan.  Wednesday  Afternoon. — Paper  by 
Prof.  Elihu  Thomson.  Paper  on  steam  turbines.  Prof.  Wm.  Lis- 
penard  Robb.  Paper  on  district  heating,  Mr.  John  W.  Glidden. 
Paper  on  the  application  of  four-ampere  series  alternating  arc  lamps 
for  street  lighting,  Mr.  Henry  Hallberg. 

Thursday  Morning. — Paper  on  salt  as  a  by-product,  Mr.  Alex  Dow. 
Paper  on  some  fundamentals  of  photometry.  Prof.  H.  E.  Clifford. 
Report  of  Committee  on  Photometric  Values  of  Arc  Lamps,  Mr. 
Henry  L.  Doherty,  chairman.  Exhibition  and  description  of  the 
Matthews  integrating  photometer,  Prof.  Charles  P.  Matthews.  Re- 
port on  decorative  and  sign  lighting,  Mr.  Arthur  Williams.  Thurs- 
day Afternoon.^Paper  on  relative  advantages  of  electrical  and 
mechanical  methods  of  variable  speed  control  for  general  power 
service,  Mr.  William  Cooper.  Report  of  theft  of  current,  Mr.  Robert 
L.  Elliott.  Report,  unaccounted,  for  current,  Mr.  L.  G.  Van  Ness. 
Report  of  Committee  on  Standard  Electrical  Rules,  Captain  William 
Brophy,  chairman.  Question  box.  Executive  session.  Reports 
of  secretary  and  treasurer  and  Executive  Committee.  Election  of 
officers. 

As  already  noted,  Mr.  James  Wolff  has  been  appointed  by  Presi- 
dent Ferguson  as  chairman  of  the  local  reception  and  entertainment 
committee  for  the  convention  of  the  National  Electric  Light  Asso- 
ciation. This  committee  has  arranged  to  have  a  general  reception  in 
the  Auditorium  parlors  on  Monday  evening.  May  25.  from  8.30  to 
10.30.  Arrangements  are  also  being  made  for  a  tally-ho  party  on 
Tuesday  morning  for  the  ladies  attending  the  convention,  to  drive 
to  the  Washington  Club,  where  they  will  have  luncheon.  After 
luncheon  they  will  drive  through  the  South  Parks,  returning  to  the 
hotel  in  the  afternoon.  A  matinee  party  at  one  of  the  theatres  is 
contemplated  for  the  ladies  on  Wednesday  afternoon.  Engrossed 
invitations  were  issued  last  week  for  the  Monday  reception. 
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CURRhNT  NhWS  AND  NOTES. 


Tl-.i.lirHUNli  CONi  liNnoN-  '\\\c  anmiiil  coiutntiDn  i.f  the 
National  liulc|irndciit  Telephone  .Association  will  be  held  in  Chicago 
June  .'4  aiul  -'5  'I'lie  secretary  is  Mr.  J.  It  Ware,  Kllicolt  Sqnarc 
Itiiildnig.   lliilTalo 


niKLLliSS  TELLuKAfllV  J.\  ALASKA  Sectary  Root 
has,  according  to  a  Washington  dispatch,  approved  plans  for  the 
erection  ol"  a  wireless  telegraph  system  hetween  Cape  Nome  and 
St.  Michael,  in  .Maska.  .Masts  .'(X)  ft  IiikIi  will  he  creeled  at  lioth 
places. 


COMMHRCIAL  AUTOMOBILES  are  to  be  k'vch  a  test  this 
week  by  the  Aiitoiiiubile  Club  of  .America  in  New  York  City,  under 
rules  and  regulations  already  announced.  Six  classes  are  made, 
divided  along  the  line  of  dead  load  capacity.  The  electrical  entries 
at  present  are  inctuisiderable." 


ML MCll'AL  liLHCTh'lLlANS.—Th<:  Executive  Committee  of 
the  International  .Association  of  Municipal  Electricians  has  fixed 
September  2,  3  and  4  for  the  annual  convention,  and  selected  the 
Hotel  Rudolf,  Atlantic  City,  N.  J.,  as  the  headquarters.  .An  exhibi- 
tion of  wireless  telegraphy  will  be  one  of  the  special  features  of  the 
convention. 


KOll'LAND  SySTLM  J\  UAL).— A  special  cable  message 
from  Rome  of  May  16  says  :  "The  .American  engineers,  Wicgand 
and  Penniman,  have  arrived  here  for  the  purpose  of  making  certain 
telegraphic  tests.  They  will  apply  Rowland's  apparatus  for  the 
simultaneous  transmission  of  eight  dispatches  over  one  wire  on  the 
Italian  telegraph  lines  " 


TELEGRAMS  /A'  MA\CHUKLL-A  British  official  at  Shanghai 
has  received  from  the  Imperial  Chinese  Telegraphs  a  memorandum 
which,  verbatim,  is  as  follows:  "In  regarding  to  charges  to  New- 
Chwang  at  old  time  is  38  cents  per  word,  but  since  Russian  has 
occupied  at  Manchu,  charges  being  increased  to  dollar  ten  cents,  as 
they  treat  Manchuria  same  as  Russia  in  .Asia."  This  official  inti- 
mation is  considered  significant. 


TLIE  LIEBIG  CENTENNIAL.— The  Verein  Deutscher  Chemiker 
celebrated  the  hundredth  birthday  of  Justus  von  Liebig  with  a  dinner 
at  the  Chemists'  Club,  loS  West  Fifty-fifth  Street,  New  York,  on 
the  evening  of  May  12.  The  speakers  told  of  incidents  in  the  career 
of  the  German  master  chemist.  .Among  those  who  spoke  were  Prof. 
Ira  Remsen,  president  of  Johns  Hopkins  University,  and  Prof. 
William  H.  Brewer,  of  Y'ale.     .About  300  were  present. 


LIGHTING  NOTRE  DAME,  PARIS.— The  Paris  correspondent 
of  the  Nfzc  York  Herald  writes :  "An  -American  sightseeing  in  Paris 
told  me  he  had  been  in  Notre  Dame  and  seen  the  Cathedral  in  the 
evening,  lighted  by  electricity.  He  was  much  disappointed.  The 
hard,  brilliant  searching  light  banishes  the  dim  religious  shadow 
which  gives  a  charm  and  mystery  to  the  venerable  church.  Modern 
improvements  do  not  harmonize  with  mediaeval  mellowness." 


MARCONI  RESTING. — Mr.  Marconi  has,  according  to  a  recent 
dispatch  from  Rome,  suffered  a  relapse  from  an  attack  of  influenza, 
owing  to  overexertion,  and  has  gone  to  Bologna  for  a  fortnight's 
rest.  Before  leaving  he  is  said  to  have  completed  negotiations  for 
the  establishment  on  the  coast  of  Tuscany  of  an  extra  powerful  w-ire- 
less  telegraph  station  to  connect  with  the  .Argentine  Republic.  The 
government,  the  dispatch  adds,  will  contribute  $140,000  toward  the 
project. 


DRAWBAUGH  WIRELESS  TELEPHONE.— A  dispatch  from 
Harrisbnrg.  Pa.,  states  that  Daniel  Drawbaugh,  the  well-known  in- 
ventor, who  resides  near  that  city,  is  completing  a  wireless  telephone 
system.  He  is  now  able  to  converse  over  a  distance  of  one  mile, 
so  the  dispatch  states,  and  when  he  completes  a  new  apparatus, 
upon  which  he  is  now  at  work,  he  expects  to  be  able  to  talk  five 
miles.  It  is  stated  that  Dr.  Ward,  of  the  University  of  Pennsylvania, 
who  represents  the  United  States  Signal  Corps,  is  closely  watching 
Mr.  Drawbaugh's  experiments. 


AI.KONAU r  MONt.MLNT  IN  PARIS.  -A  novel  and  ingcnioui 
nionument  by  llarlholdi  to  the  aeronaut!)  of  the  Siege  of  Pans  iii  tu 
be  erected  in  the  vicinity  uf  Montninrtrc.  It  will  stand  about  60  ft. 
high,  and  be  capped  by  a  balloon  of  bron/c,  glas.s  and  trans|iarcnt 
mica.  Its  diameter  will  be  about  10  ft  ,  and  inside  will  be  an  electric 
lamp  with  a  reflector,  so  thai  by  night  the  inunuincnt  and  the  .sur- 
soimding  place  will  be  illuminated  The  balloon  will  be  guided  by  a 
symbolical  figure  of  the  Genius  of  Pans,  and  under  it  a  mother 
with  her  dying  children  will  represent  the  City  of  Paris. 

A  il  IRELLSS  TELEGRAPH  POOL.— A  cable  dispatch  from 
Iterlin  of  May  16  says:  "It  is  understood  that  the  :igrecmenl  be- 
tween the  Allegemeinc  Eliklrizats  Gesellschaft  and  the  Siemens- 
Ilalske  Company  regarding  wireless  telegraphy  will  take  the  form 
of  a  trust,  of  which  the  component  parts  will  be  the  Slaby-Arco 
system  of  the  former  company  and  the  ikaun  system  of  the  Siemens- 
llalskc  combination.  This  combine  will  then  make  a  working  ar- 
r;uigement  with  M.irconi's  company.  The  capital  of  the  new  trust 
will  probably  be  a  million  marks.  It  is  believed  that  Count  Arco  will 
be  the  director." 

TRIAL  Ol'  SUBMARINES.— Thv  electric  submarine  torpedo 
boat  Porpoise,  in  a  government  trial  on  May  18  on  Peconic  Hay,  off 
New  Suffolk,  fired  a  torpedo  at  the  end  of  a  successful  submerged 
run  of  a  mile  and  a  half.  The  missile  went  straight  between  two 
flags  set  150  ft.  apart,  icpresenting  a  war  vessel.  The  Navy  Trial 
Hoard,  represented  by  Capt.  C.  J.  Train,  Capl.  Charles  R.  Roelkcr, 
Commander  W.  C.  Cowlcs  and  Lieut.  J.  J.  Woodward,  were  satisfied 
with  the  result.  The  submarine  Shark,  in  three  surface  trials  of  a 
mile  each  made  an  average  speed  of  7.25  miles  an  hour,  which 
exceeds  the  government  requirements  by  a  quarter  of  a  mile. 

OMNIBUSES  IN  PARIS.— A  cable  dispatch  from  Paris  of  May 
9  says:  "When  is  an  omnibus  not  an  omnibus?"  This  is  a  question 
on  which  millions  of  American  money  depend.  Fifty  years  ago  the 
omnibus  company  was  intrusted  with  transportation  from  one  point 
to  another  in  Paris.  Of  late  years  lines  of  tramways  from  the  sub- 
urbs, heavily  financed  from  America,  have  been  allowed  to  penetrate 
to  the  center  of  the  city.  The  omnibus  company  declares  this  is  a 
breach  of  its  monopoly  and  sues  for  an  interdict.  The  municipality 
denies  that  a  tramway  is  an  omnibus  line  and  says  there  is  no  breach 
of  contract.    -All  the  big  counsel  in  Paris  are  engaged  on  the  case. 

LIGHTING  FORT  /?/L£y.— According  to  the  New  York  Sutt, 
the  authority  recently  granted  by  the  War  Department  for  the  light- 
ing of  the  reservation  at  Fort  Riley  by  electricity  is  of  more  than 
local  importance.  The  geographical  center  of  the  United  States 
lies  w-ithin  the  limits  of  the  post,  and  at  present  the  conical  roof  of  a 
large  cistern  situated  on  the  highest  ground  of  the  reservation  covers 
it.  When  the  electrical  plant  is  installed,  it  is  proposed  to  place  a 
lamp  on  the  top  of  this  roof,  the  light  of  which  will  be  visible  for 
miles  in  every  direction.  This  will  be  a  shining  mark  by  night, 
while  the  hill  and  its  lofty  tank  indicate  clearly  by  day  the  middle 
point  of  our  continental  system. 


LONG  RANGE  FOR  CAMERAS.— With  reference  to  an  item 
of  news  in  our  last  issue,  the  following  special  cable  dispatch  of 
May  16  from  London  will  be  of  interest:  "Henniker  Heaton,  M.  P., 
England's  leading  postal  reformer,  has  just  returned  from  Rome, 
whither  he  accompanied  his  intimate  friend,  Marconi.  He  told  the 
World  correspondent  to-day  of  the  latest  scientific  wonder  which 
he  saw  there — the  taking  of  photographs  at  a  distance  of  from  twenty 
to  twenty-five  miles.  'I  visited  one  of  Marconi's  radiograph  stations, 
three  miles  outside  of  Rome,  in  the  Campagna,'  he  said,  'and  was 
shown  there  perfect  photographs  of  a  large  size  taken  by  electricians 
and  scientists  from  that  station  of  views  in  the  mountains  twenty-five 
miles  away.  How  this  marvel  was  accomplished  is  their  secret. 
Whether  it  was  done  by  some  new  ways  of  utilizing  the  Hertzian 
waves  or  an  entirely  new  discovery,  I  am  unable  to  say.  The  photo- 
graphs were  clear,  bringing  out  in  sharp  definition  the  outline  of 
houses  and  the  figures  of  men  and  women  as  though  taken  only  ten 
or  twenty  yards  off.  They  appear  able  to  e.xtend  or  narrow  the  field 
at  \vill.  One  of  the  operators  told  me  that  in  a  short  time  they 
hope  to  be  able  to  take  photographs  of  objects  and  places  two  hun- 
dred miles  distant  and  enable  you  to  see  the  person  you  are  tele- 
graphing to  at  that  range.  No  one  is  permitted  to  enter  the  radio- 
graph station,  and,  so  far,  the  secret  has  been  admirably  kept.' " 


May  23,  1903. 
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NEl'V  YORK  STATE  INDEPENDENT  TELEPHONE  ASSO- 
ClATlON.~-'V\\t  adjourned  annual  meeting  of  the  New  York  State 
Independent  Telephone  Association  will  be  held  at  the  Hutterficld 
House,  Utica,  N.  Y.,  on  June  10,  1903.  Officers  will  be  elected  and 
other  business  transacted.  Mr.  Charles  O.  Harris,  59  Stone  Street, 
Rochester,  N.  Y.,  is  secretary  of  the  association. 


Letters  to  the  Editors. 


A  Correction, 


DISABLING  TELEPHONE  SERVICE.— A  recent  telegram 
from  Chicago  says:  'Out  of  an  apparentiv  insignificant  strike 
has  grown  a  great  deal  of  trouble  for  the  telephone  patrons  of 
Chicago.  The  cable  splicers  are  fighting  the  Chicago  Telephone 
Company,  and  to-day  their  sympathizers  cut  the  cables  in  one  of  the 
big  trunk  conduits  of  the  West  Exchange.  As  a  result  700  telephones 
in  the  Northwest  Side  are  useless.  Non-union  men  were  sent  to  splice 
the  break,  but  their  work  was  interfered  with  by  strike  sympathizers, 
who  attacked  them  and  threw  stones  at  them." 


MOST  POWERFUL  SEARCHLIGHT  IN  THE  WORLD.— TW 
Woman's  Magazine,  of  St.  Louis,  has  given  the  General  Electric 
Company  an  order  to  build  an  electric  searchlight,  which  shall  excel 
in  size  and  illuminating  power  any  heretofore  constructed.  This 
searchlight  will  be  placed  on  the  dome  of  the  new  building,  which 
the  publishers  of  this  magazine  are  erecting  on  University  Heights, 
just  out  of  the  city  limits,  and  in  full  view  of  the  Exposition  Grounds. 
This  searchlight  promises  to  be  one  of  the  most  striking  advertise- 
ments yet  employed. 


ELECTRIC  AUTOCAR  IN  BELGIUM.— \  report  from  the 
United  States  State  Department  says :  "Consul-General  Richard 
Guenther  writes  from  Frankfort,  April  7,  1903,  that,  according  to 
the  Journal  de  Bruxelles,  the  International  Sleeping  Car  Company 
has  given  orders  for  building  an  electric  autocar,  which  by  August 
next  will  be  running  upon  the  Belgian  State  Railroad  between  Brus- 
sels and  Ostend.  The  distance  of  125  km  (78'/^  miles)  will  be  cov- 
ered, it  is  stated,  in  less  than  an  hour.  The  car  will  carry  40  pas- 
sengers."   What  this  items  of  news  means  is  not  quite  clear. 


ENGLISH  ELECTRICAL  JOURNAL  IN  GERMANY.— Some- 
time ago  we  printed  a  note  from  a  foreign  contemporary  reporting 
that  an  electrical  journal  was  about  to  be  published  in  Berlin  in  the 
English  language.  In  reply  to  an  inquiry  we  are  informed  from 
Berlin  that  the  only  foundation  for  the  story  appears  to  be  that  "a 
prominent  electrical  journalist  was  in  Berlin  for  several  days  some 
weeks  ago  and  appeared  to  be  very  busy  and  interested  in  something 
which  people  generally  did  not  understand.  Nothing  can  be  learned 
from  those  who  would  be  most  likely  to  know  if  such  a  plan  were 
on  foot." 


IMPROMPTU  SURGERY.— At  Vallejo,  Cal.,  recently,  an  in- 
genious application  of  electricity  to  surgical  operations  was  demon- 
strated. An  apprentice  at  the  navy  yard  was  severely  injured  by  a 
piece  of  steel,  which  flew  from  a  tool,  embedding  itself  in  his  face. 
It  was  thought  that  the  metal  had  been  entirely  removed  from  the 
wound,  but  there  were  indications  of  the  presence  of  a  foreign 
substance.  Master  Electrician  Petrie  arranged  an  electromagnet 
of  his  own  design  capable  of  lifting  500  pounds.  The  magnet  was 
held  directly  over  the  orifice  of  the  wound  and  the  current  was 
turned  on.  In  an  instant  the  piece  of  metal  was  drawn  from  the 
wound  and  attached  itself  to  the  magnet. 


THE  NERNST  LAMP  PATENT  IN  GERMANY.— The  Im- 
perial Court  (First  Civil  Senate)  of  Germany  has  reversed  on  appeal 
a  decision  of  the  German  Patent  Office  against  the  validity  of  the 
Nernst  patent.  The  complainant  in  the  proceedings  before  the  Patent 
Office  was  William  Boehm,  a  chemist,  who  contended  that  the  in- 
vention of  Nernst  was  anticipated  by  Jablochkoff.  In  1877  a  German 
patent  was  issued  to  the  latter,  the  specifications  of  which  disclosed 
that  if  an  insulating  substance  such  as  kaolin  is  introduced  into  a 
high-voltage  circuit  and  becomes  heated  "under  the  influence  of 
sparks"  the  passage  of  current  is  permitted  and  the  material  becomes 
incandescent.  This  patent  and  subsequent  publications  on  the  work 
of  Jablochkoff  formed  the  principal  issue.  In  rebuttal  it  was  claimed 
that  the  main  principle  of  the  Nernst  lamp  was  a  preliminary  heating 
by  external  means,  and  this  was  upheld  by  the  court,  which,  as 
stated  above,  reversed  the  decision  of  the  Patent  Office. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — On  page  832  of  your  issue  of  May  16  a  statement  is  made 
purporting  to  give  my  views  as  recently  stated  before  a  meeting  of 
the  American  Institute  of  Electrical  Engineers,  at  Chicago,  in  favor 
of  direct-current  power  houses  for  railways,  and  which  would  lead 
one  to  believe  that  1  have  recently  changed  my  opinions  regarding 
the  advisability  of  the  use  of  alternating  current  for  heavy  railway 
work. 

What  I  meant  to  convey  by  my  remarks,  and  what  I  believe  should 
have  been  understood  from  what  I  actually  said,  was  that  I  believed 
in  a  number  of  alternating-current  power  houses,  distributed  along 
the  line,  feeding  alternating-current  directly  into  the  working  con- 
ductor at  a  sufficiently  high  pressure  to  allow  these  power  houses 
to  be  located  a  reasonable  distance  apart ;  for  by  so  doing,  the  use  of 
step-up  and  step-down  transformers,  rotary-converters,  and  the 
entire  sub-station  equipment  would  be  eliminated.  This,  of  course, 
assumes  the  use  of  alternating-current  motors  on  the  cars,  the  prac- 
ticability of  which  I  think  will  soon  be  demonstrated.  Since  I  have 
so  strongly  advocated  the  use  of  alternating-current  motors  for 
railway  work,  for  some  years,  and  am  still  in  favor  of  them,  I  dislike 
to  find  myself  quoted  as  being  apparently  against  them. 

I  shall  be  obliged  if  you  will  kindly  rectify  the  error  in  some  suit- 
able manner. 

Chicago,  III.  Bion  J.  Arnold. 


How  to  Produce  Gravity  Experimentally. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :— The  article  on  "How  to  Produce  Gravity  Experimentally," 
by  Mr.  Robert  Stevenson,  C.  E.,  published  in  your  issue  of  the  i6th 
inst.  certainly  contains  some  remarkable  statements ;  and  if  the  facts 
are  as  the  author  says  they  are,  they  are  certainly  contrary  to  the 
accepted  laws  of  motion.  As,  however,  Mr.  Stevenson  admits  that 
he  is  at  variance  with  all  the  authorities,  he  will  perhaps  pardon  my 
temerity  in  saying  that  I  think  he  is  entirely  mistaken  in  his  observa- 
tion of  the  motion  of  the  water  after  it  has  left  the  nozzle. 

I  have  not  tried  the  experiment  in  the  precise  form  described,  but 
I  have  tried  an  approximation  to  it  with  an  ordinary  hose.  If  the  noz- 
zle of  an  ordinary  hose  be  held  in  the  hand  and  moved  as  nearly  as 
possible  in  a  circular  orbit,  while  the  flow  of  water  is  at  the  same  time 
properly  regulated  with  the  stop-cock,  it  is  an  easy  matter  to  throw 
the  ejected  water  into  a  helical  or  helicoidal  form;  but  this  is  a  very 
different  thing  from  causing  the  individual  particles  of  the  water  to 
move  in  helicoidal  paths.  Each  elementary  portion  of  water  travels  in 
a  trajectory  identical,  or  at  least  sensibly  so,  with  the  one  it  would 
have  traveled  had  the  nozzle  been  held  stationary  at  the  point  where 
the  given  portion  of  water  was  ejected. 

The  appearance  of  a  helix  rotating  upon  its  axis  without  motion  as 
a  whole  in  the  direction  of  the  axis,  and  of  a  similar  helix  moving 
bodily  in  the  direction  of  its  axis  without  rotation,  are  sometimes  so 
similar  that  it  is  difficult  to  distinguish  between  them.  A  particular 
case  in  point,  in  the  writer's  experience,  is  that  of  a  sub-marine  cable 
passing  through  the  armoring  machine.  At  a  point  just  beyond  that 
where  the  armor  wire  was  "closed"  upon  the  core  the  eye  was  un- 
consciously arrested  by  a  stationary  portion  of  the  machine,  so  that 
the  observation  was  continually  directed  to  successive  portions  of  the 
armor.  This,  owing  to  the  helical  lay  of  the  armor  wire,  produced 
the  appearance  of  axial  rotation.  So  persistent  was  this  illusion,  that 
it  was  only  dispelled  by  grasping  the  cable  in  the  hand,  when  the  eye 
unconsciously  followed  the  hand,  and  the  attention  was  directed  to 
a  single  point  of  the  armor.    The  dis-illusionment  was  instantaneous. 

New  York.  Townsend  Wolcott. 


Dimensions  of    Physical   Quantitiee  and  Abbreviations 
of  Units. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — In  your  issue  of  January  5,  1901,  there  appeared  a  sheet  of 
the  "Symbols  of  Physical  Quantities  and  Abbreviations  for  Units, 
recommended  at  the  International  Electrical  Congress,  1893."  I  have 
noticed  some  more  or  less  evident  mistakes  in  this  table  and  thought 
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perhaps  it   iiiikIk   I>c  wril   to  call  yiiiir  atlnitioii  lo  liirm.  allli<>u|{li   it 
is  probahic  yoii  liavc  already  noticed  them.     They  arc  as  follows: 


A.     The  ilefining  equation  for  accclcratinn  slmiihl  lie  a    - 


anil 


its  dimension  should  be  /.  X  T'. 

H.     The  coulomb  is  an  ampere-second,  the  abbreviation  being  as. 

C.     The  joule  is  a  watt-second;  abbrcviatimi,  xcs.     Yours  truly, 

Chuago.  III.  II.  H.  Wait. 

[A  is  a  valid  statrmoiit  and  criticism,  tin-  t-inir  noted  being  due  to 
a  misprint      Anoihcr  error  which  crept  in  the  table  is  the  definition 


iif   frciiuciicy,   which  shuuld   be    -n, ,  and   its   (limriiHion,   7"'.     As  to 

H  and  C,  the  table  dnts  not  undertake  to  establish  the  relation  of  the 
t'liulomb  and  ainpcTr-hoiir,  wliich  arc  correctly  treated  as  inde- 
pi'iidrnt  iinils.  Jt  implies  thai  both  the  coulomb  and  the  ampere- 
li'iiir  arc  units  of  ipiaiiiily,  which  is  true.  Similarly,  no  intention 
existed  to  demonstrate  the  relation  of  the  joule  and  wait-hour.  It 
appears  probably  that  i>omc  action  will  be  taken  at  the  coming  St. 
Louis  International  Mlcctrical  Congress  with  respect  to  electrical 
nomenclature  and  symbols,  in  which  case  a  revised  version  of  the 
table  will  be  printed  in  these  columns. — Eds.] 
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Dynamos,  Motors  and  iRANShORMtRS. 

Induction  Motors  with  Commutator. —  Blondel.—  The  fust  parts 
of  what  appears  to  become  a  very  long  serial  on  the  theory  of  in- 
duction motors,  provided  with  a  direct-current  commutator.  Rotten 
was  the  lirsi  who,  in  1891,  patented  such  a  machine;  Goerges  de- 
scribed such  a  machine  later  in  the  same  year.  The  recent  develop- 
ment is  due  to  Heyiaiid  and  Latour,  as  was  stated  frequently  in  the 
Digest.  The  present  author  gives  first  a  description  of  the  Goerges 
motor,  together  with  a  very  full  analytical  tlieory,  illustrated  by  a 
series  of  diagrams.  He  then  takes  up  the  Latour  arrangement. 
As  the  first  two  parts  of  this  serial  fill  34  pages,  it  is  impossible  to 
give  a  brief  summary.  The  author  criticizes  various  previous  re- 
marks of  both  Heyland  and  Latour. — L'Eclairagc  Elcc,  April  25, 
May  2. 

REFERENCES. 

Theory  of  the  Single-Phase  Induction  Motor. — Cahen. — A  reply 
to  a  rennrk  of  Goerges,  who  had  stated  that  the  conception  of  a 
single-phase  alternating-current  field  being  the  resultant  of  two 
equal  imaginary  revolving  fields,  which  rotate  in  opposite  direc- 
tions, is  not  very  easy  to  grasp,  and  leads  to  ine.xact  results.  The 
present  author  denies  emphatically  the  exactness  of  the  latter  criti- 
cism and  shows  that  if  the  method  is  correctly  applied,  it  leads  to 
correct  results. — Elck.  Zeit.,  April  30. 

Three-Phase  Alternator. — Doane.— A  didactic  article,  illustrated 
by  diagrams. — Elec.  Age,  May. 

Lights  and  Lighting. 

Osmiun  Lamp. — Kubes. — An  article  on  the  osmium  lamp,  in  which, 
after  some  brief  remarks  on  its  manufacture,  the  following  data  are 
given  of  its  behavior.  On  account  of  the  small  current  consumption 
of  the  osmium  lamp,  compared  with  the  carbon  filament  lamp,  a 
saving  of  50  to  56  per  cent,  is  effected.  Concerning  the  constancy 
of  the  light,  it  is  stated  that  the  ordinary  incandescent  lamp  loses 
about  IS  to  20  per  cent,  of  its  initial  candle-power  after  500  to  600 
hours  of  burning,  while  the  osmium  lamp  gains  a  few  per  cent, 
during  the  same  time,  and  only  after  1,000  hours  it  begins  to  lose 
a  comparatively  small  proportion  of  its  candle-power.  The  average 
life  of  the  lamp  has  been  given  by  the  manufacturers  as  500  hours, 
but  in  recent  tests  a  large  percentage  of  lamps  is  said  to  have  had 
a  life  of  2,000  hours.  The  end  of  the  life  of  the  lamp  is  due  to  the 
burning  through  of  the  filament.  In  one  test  the  original  candle- 
power  was  33.  with  a  consumption  of  1.54  watts  per  candle ;  after 
500  hours,  32.4  candles  and  1.49  watts  per  candle;  after  1,000  hours, 
31.7  candles  and  1.5  watts  per  candle.  In  another  test  the  candle- 
power  was  at  the  start  34.7  candles,  with  1.5  watts  per  candle,  after 
600  hours,  31.8  candles  and  1.54  watts  per  candle;  after  900  hours, 
31.6  candles  and  1.58  watts  per  candle.  The  decrease  of  candle- 
power  was,  therefore,  at  the  maximum  still  below  9  per  cent,  after 
1,000  hours,  while  the  watt  consumption  increased  only  by  3  per 
cent.  Two  tests  made  in  Niiremburg  with  32  and  25-candle  lamps 
are  described,  in  which  the  32-candle  lamps  behaved  in  a  peculiar 
way.  as  their  candle-power  first  decreased,  then  increased  again 
above  the  normal  value  and  finally  remained  nearly  constant;  the 
candle-power  of  the  25-candle  lamps  first  increased  considerably 
and  later  decreased  gradually.  In  both  types  of  lamps  the  watt  con- 
sumption per  candle  became  smaller,  with  a  greater  candle-power. 


It  lolliiu^  ih.il  «luM  o\ci  loaded  the  lamps  show  a  lower  watt  con- 
.-•iimptloii.  Osmium  lamps  stand  ovcrlcjading  better  than  ordinary 
iiicandesccni  lamps,  although  the  life  is  diminished.  The  disadvantages 
of  the  osmium  lamp  arc  its  low  voltage  and  the  fact  that  it  must  be 
used  in  a  downward  position,  as  the  filament  is  strongly  bent  when 
the  lamp  is  lighted.  The  commercial  lamps  are  sold  for  16  volts  at 
10  and  16  candles,  J5  to  3  volts  at  25  candles,  271/2  volts  at  16  and  25 
candles,  32  to  44  volts  at  25  to  32  candles.  The  inventor  hopes  that 
at  some  future  time  he  will  be  able  to  place  commercial  lamps  for 
I  ID  to  120  volts  on  the  market.  The  supply  of  osmium  is  small,  and 
the  price  of  the  lamp  is,  therefore,  high,  namely,  $1.25;  19  cents  are 
given  back,  if  the  burned  out  but  unopened  lamp  is  returned  within 
18  months.  The  filament  of  such  a  lamp  can  be  treated  and  used 
;igain. — Zeit.  f.  Elek.,  April  19. 

Osmium  Lamps  for  Train  Lighting. — Breidensprecher.— A  note 
on  the  lighting  system  which  has  been  in  successful  use  on  passenger 
and  freight  trains  of  the  Marienburg-Mlawka  Railway  in  Germany, 
since  1894.  The  current  is  derived  from  storage  batteries  carried 
on  the  train.  As  the  incandescent  lamps  formerly  used  were  not 
very  durable  and  showed  a  diminution  of  their  lighting  power  to- 
wards the  end  of  their  life,  osmium  lamps  were  substituted  since 
the  beginning  of  August,  1902;  they  gave  10  cp  at  16  volts,  and  the 
calculated  energy  consumption  was  1.5  watts  per  candle-power.  The 
storage  batteries  then  required  recharging  after  72  hours,  whereas 
with  the  old  lamps  they  had  to  be  recharged  after  32  hours,  the 
final  voltage  being  in  both  cases  the  same.  After  burning  750  hours, 
no  diminution  in  the  light  could  be  observed  in  the  osmium  lamps, 
the  bulbs  of  which  kept  perfectly  clear  while  those  of  the  carbon 
lamps  had  blackened.  The  vibrations  of  the  trains  did  not  affect  the 
lamps.  For  the  ordinary  incandescent  lamps,  with  an  average  life 
of  from  300  to  400  hours,  22.5  cents  was  paid;  for  the  osmium  lamp, 
with  an  average  life  of  1,000  hours,  the  cost  was  $1.19;  the  cost  for 
depreciation  was,  therefore,  0.056  cent  for  the  old  lamp  and  0.119 
for  the  osmium  lamp. — Lond.  Elec,  May  i. 

Life  of  Nernst  Lam/'.r.— With  reference  to  some  recent  discussion 
of  this  subject,  the  experience  of  the  electrical  engineer  in  Gravesend 
is  quoted ;  he  installed  48  Nernst  lamps  of  0.5  amp.  in  place  of  incan- 
descent gas  burners,  and  the  average  life  at  the  end  of  three  months 
was  960  hours,  individual  burners  lasting  over  165  hours ;  the  960 
hours  do  not  represent  the  true  life,  as  at  the  expiration  of  the  three 
months  there  were  of  course  48  burners  alive.  From  a  report  of 
another  engineer  who  installed  three  sets  of  six  lamps  each,  it 
appears  that  the  average  life  of  one  set  was  836  hours,  of  another 
575  hours,  and  of  the  third  652  hours. — Lond.  Elec,  May  i. 


New  Incandescent  Lamps. — Hammer. — A  section  of  his  recent 
Franklin  Institute  Lecture  on  "recent  electrical  and  scientific  develop- 
ments abroad"  deals  with  the  three-phase  lamps  of  Ganz  &  Co.,  and 
the  Coruto  Co.,  such  as  are  used  on  the  Valtellina  Railway  and  with 
the  osmium  and  Nernst  lamps. — Jour.  Frank.  Inst.,  May. 

Power. 

Electricity  in  Mining. — An  account  of  the  proceedings  at  a  recent 
meeting  of  the  English  Department  Committee  inquiring  into  the 
application  of  electricity  in  mines.  Of  special  interest  is  the  exam- 
ination of  Bigge  concerning  the  respective  merits  of  direct-current 
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and  three-phase  uorldng.  He  was  most  emphatic  in  his  advocacy 
of  the  latter  system  and  said  that  one  might  even  work  with  consid- 
erably higher  pressure,  yet  there  is  less  danger  of  break-down,  one 
reason  being  that  there  is  a  smaller  difference  of  potential  between 
adjacent  windings  of  the  rotor.  The  simpler  and  stronger  con- 
struction of  the  three-phase  motor  and  the  ease  with  which  it  may 
be  repaired,  are  great  advantages.  Combined  with  the  question  of 
economy  is  that  of  whether  high  pressures  should  be  brought  down 
the  shaft  of  a  mine ;  he  claims  that  the  workmen  are  more  careful 
when  they  know  that  contact  means  certain  death  and  that  there  are, 
therefore,  actually  less  fatalities  in  connection  with  high-tension 
than  with  low-tension  systems.— Lond.  Elec,  May  I. 

Water  Pozver  in  Electrical  Supply. — .\d.\ms. — An  article  giving 
some  statistical  notes.  Electrical  supply  from  transmitted  water 
power  is  now  distributed  in  more  than  50  cities  in  North  America ; 
some  instances  are  mentioned.  For  comparison  of  the  expansion  of 
electric  waterpower  systems  with  those  operated  by  steam,  when 
located  in  different  cities,  statistical  data  are  given  on  the  electric 
supply  development  in  Hartford  and  Springfield  on  the  one  hand, 
and  in  Fall  River  and  New  Bedford  on  the  other  hand ;  the  con- 
clusion is  drawn  that  water  power  has  been  the  most  potent  factor 
in  the  comparatively  very  large  rise  of  electric  loads  in  the  two 
former  cities.     He  also  mentions  that  the  application  of  transmitted 


Electric  Equipment  of  Bridges. — ,\n  illustrated  description  of  the 
electrical  equipment  of  two  new  rolling-lift  bridges  in  Chicago, 
direct-current  tramway  motors  being  used  in  both  cases. — West. 
Elec,  May  9. 

Steel  Plant. — Perkins.— An  illustrated  article  on  central  power 
stations  at  iron  and  steel  plants. — Elec.  Age.,  May. 

TRACTION. 

Valtclliita  Three-Phase  Raikvay. — Cserh.\ti. — The  conclusion  of 
his  detailed  profusely-illustrated  description  of  the  Valtellina  high- 
tension,  three-phase  railway  system.  The  construction  of  the  motor 
cars  and  locomotives  is  described  and  illustrated.  At  present  motor 
cars  are  used  for  the  passenger  service  and  locomotives  for  the 
freight  service;  but  it  is  intended  to  use  electric  locomotives  for  the 
large  passenger  express  trains,  also  for  a  speed  of  60  to  70  km  on  a 
grade  of  i  per  cent,  for  trains  up  to  250  tons,  and  with  a  speed  of 
35  km  for  trains  up  to  400  tons.  These  locomotives  will  have  to 
develop  a  tractive  effort  of  9,000  kg  in  starting.  The  motor  cars 
now  in  use  weigh  53  tons  each,  and  are  able  to  draw  a  train  of  five 
to  seven  passenger  cars  having  a  total  weight  of  150  tons,  on  a 
grade  of  i  per  cent.,  with  a  speed  of  65  km  per  hour.  There  are 
10  such  motor  cars  in  use,  each  having  two  bogie  trucks;  each  truck 
is  provided  with  two  axles,  on  each  of  which  one  three-phase  motor 
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water  power  in  electrical  supply,  has  displaced  steam  as  a  motive 
power  in  many  large  industrial  plants  that  never  would  have  been 
operated  from  steam-driven  electric  stations;  he  quotes  some  in- 
stances. He  believes  the  development  of  water  powers  will  continue 
to  increase  and  that  in  another  ten  years  the  greater  part  of  elec- 
trical supply  On  the  American  continent  will  be  drawn  from  water. — 
Elec.  Rev.,  May  9. 

REFERENCES. 

Canadian  Water  Pon'cr  Plant. — A  detailed,  well-illustrated  article 
on  the  water  power  development  at  Chaudiere  Falls,  P.  Q.  At 
present  two  revolving-field,  7so-kw  alternators  have  been  installed, 
the  voltage  being  10,500  and  the  frequency  GSYi.  The  power  trans- 
mission by  subaqueous  cable  to  the  transformer  sub-stations  at 
Levis,  is  also  described. — Eng.  Neivs,  May  7. 

Electrically-Operated  Milling  Plant. — Perkins. — An  illustrated 
description  of  a  power  plant  recently  installed  in  Scotland  for  trans- 
mitting electric  power  to  various  mills  and  factories  in  different 
sections  of  the  city.  The  total  capacity  is  2,000  hp,  each  of  the  half 
dozen  concerns  requiring  about  300  hp.  Direct  current  of  500  to 
530  volts  is  used. — Elec.  Rev.,  May  2. 

Steam  Turbine. — An  illustrated  description  of  the  Ratcau  turbine, 
for  which,  in  spite  of  considerable  friction  on  the  surfaces  of  the 
disks  in  the  chambers,  an  efficiency  is  claimed  considerably  higher 
than  that  of  the  best  compound  engine  using  superheated  steam. — 
St.  R'y  Jour.,  April  iS. 


is  mounted.  One  motor  of  each  bogie  truck  is  the  high-tension 
motor,  the  other  a  300-volt  auxiliary  motor  for  use  in  starting, 
braking  and  for  mounting  steep  grades.  At  these  times  the  two 
motors  are  connected  in  cascade  (in  tandem),  the  high-tension, 
three-phase  currents  being  supplied  to  the  stator  winding  of  the 
primary  motor,  while  its  rotor  winding  is  connected  with  the  stator 
winding  of  the  second  motor.  The  primary  motor  is  so  designed 
that  its  rotor  gives  300  volts  for  running  in  tandem.  The  rotor 
circuit  of  the  .second  (auxiliary)  motor  is  closed  by  a  resistance, 
which  is  gradually  disconnected,  and  which  is  short-circuited  when 
the  motors  have  reached  tandem  synchronism,  namely  one-half  full 
speed.  The  starting  of  the  motors,  the  raising  of  the  liquid  in  the 
rheostats,  the  raising  and  lowering  of  the  trolley  poles  and  the  oper- 
ation of  the  Westinghouse  brakes,  are  all  done  by  compressed  air. 
When  a  motor  car  starts,  the  tandem  connection  is  used ;  at  the  short- 
circulating  of  the  rheostat  one-half  full  speed  is  reached.  The  aux- 
iliary motor  is  then  disconnected  from  the  circuit  and  the  same 
rheostat  is  connected  to  the  slip-rings  of  the  high-tension  motor  and 
is  gradually  short-circuited.  The  controller  handle  has  three  posi- 
tions: in  the  first  the  motors  are  disconnected,  in  the  second  the 
motors  are  connected  in  tandem  and  the  terminals  of  the  rheostat 
are  connected  with  the  slip-rings  of  the  second  (auxiliary)  motor; 
in  the  third  the  auxiliary  motors  are  disconnected  and  the  slip-rings 
of  the  high-tension  motors  are  connected  with  the  rheostat.  The 
operation  of  the  gradual  disconnection  of  the  rheostat  takes  place 
automatically.  The  wiring  diagram  of  the  motor  car  is  given  in 
the  adjoining  diagram.     From  the  trolley  poles,  A,  the  current  passes 
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to  a  diiitnbuiing  l>os,  /'.  wlilrh  CKiiuiriH  thir  contacts,  by  the  re- 
niovnl  oS  winch  the  clrctncal  conneci ion  of  the  trullcy  polea  with 
the  circuit  of  the  car  ii  interrupted.  U  /'  are  hghtniiig  nrre^tters. 
D  is  the  main  switch,  C  the  controller,  A,'  a  vthnrt-ciicuiiing  switch. 
Ml,  M,  the  high-tension  iiunurs,  A/'i,  M',  the  auxiliary  joo-volt 
motors,  KH  li<|Uid  rheostats,  /  a  transformer  for  the  air  pump, 
lighting  and  heating.  The  arrangement  in  the  locomotives  is  similar 
to  that  of  the  nu)tor  cars.--llli-k.  /.fit.,  April  30. 

Ih>»btc-Uinl  Syslfm.-- An  illustrated  article  on  tlie  Paris  Met- 
ropolitan Railway.  Hight-car  trains  are  used,  with  one  motor  car 
at  the  front  and  another  at  the  cud.  and  what  is  called  the  "double- 
unit  system"  of  control  is  used.  Kach  motor  car,  if  u.sed  with  three 
trailers,  can  be  controlled  by  the  usual  series-parallel  coutri>l  of  its 
two  motors;  in  an  eight-car  train  the  two  pairs  of  motors  are  con- 
nected in  series  or  parallel  from  the  controller  of  whichever  car 
happens  to  be  in  front  for  the  time  being,  the  resistances  of  this 
car  only  being  utilized.  Current  is  supplied  to  the  line  at  500  volts, 
partly  generated  directly  at  the  company's  own  power  house  and 
partly  supplied  in  form  of  three-phase  currents  transformed  in 
converter  substances-Loud.  EUc.  April  24. 

Steam  Turbines  in  Traction  Plants. — An  editorial  on  steam  tur- 
bines for  intenirban  railways.  The  weak  point  in  the  present  steam 
turbine  is  said  to  be  its  high  speed,  as  for  instance  1,800  revolutions 
for  a  500-kw  turbine  or  500  revolutions  for  a  5,000-kw  turbine,  for 
which  speeds  it  is  difficult  to  build  a  direct-current  generator.  The 
result  is  that  turbines  so  far  have  been  constructed  entirely  for  alter- 
nating-current work;  but  even  if  no  reduction  in  speed  is  possible, 
the  turbine  will  still  be  used  largely  in  railway  service. — St.  R'y  Jour., 
April  25. 

Paris. — .-\n  article  on  extensions  which  are  being  made  to  the  Met- 
ropolitan Underground  Railway  in  Paris.  .Ml  of  the  surface  tram- 
ways demand  the  introduction  of  the  trolley  and  estimate  that  the 
saving  with  the  trolley  over  the  accumulator  cars  would  amount  to 
222,000  francs  per  annum,  .\nother  aspect  of  the  Metropolitan  com- 
petition with  the  tramway  and  omnibus  companies  is  shown  by  the 
decrease  in  the  number  of  horses,  which  is  6,000  less  than  two  years 
ago.  An  underground  double-track  road  between  Antwerp  and 
Brussels  is  proposed ;  the  line  would  be  42  km  in  length  and  the 
distance  would  be  run  in  22  minutes.— S/.  R'y  Jour.,  May  2. 

REFERENCES. 

Electric  Traction. — A  long  article  giving  trade  notes  on  tramway 
and  railway  cars,  car  equipments,  lines  and  feeders,  engines  and  gen- 
erating plant,  batteries,  switchboard  instruments  and  telephones. — 
Lond.  Elcc,  April  24. 

Electric  Raikcay  Power  Distributions. — Gump. — An  article  illus- 
trated by  diagrams,  in  which  he  discusses  the  various  factors  which 
enter  into  the  design  of  an  electric  railway  power  distribution  system. 
The  subject  is  discussed  under  the  following  heads:  Grading  and 
drop  of  voltage;  load  curve;  feeders;  return  circuit;  bonding;  power 
plant;  electrolysis. — IVest.  Elec,  May  9. 

Wooden  Blocks  gs  Insulators  for  Third  Rail. — Leavitt. — An  ac- 
count of  tests  of  the  wooden  insulators  used  on  the  third  rail  of  the 
Albany  &  Hudson  Railway,  showing  in  a  table  the  ampere  losses 
and  the  conditions  as  to  moisture.  He  believes  wooden  insulators  to 
be  perfectly  satisfactory. — St.  R'y  Jour.,  April  18. 

Vatellina  Three-Phase  Raikcay. — H.\mmer. — A  part  of  his  Frank- 
lin Institute  lecture  on  "recent  electrical  and  scientific  developments 
abroad"  deals  with  this  railway — Jour.  Frank.  Inst.,  May. 

iVashington,  Baltimore  &  Annapolis  Road. — A  summary  of  the 
plans  for  the  roadbed  and  overhead  construction  in  the  transforma- 
tion of  this  installation,  which  is  to  be  equipped  with  the  Lamrae 
single-phase  system.— S"f.  R'y  Jour.,  April  25. 

Conduit  System  in  London. — The  first  part  of  a  detailed  and  well- 
illustrated  description  of  the  conduit  system  used  by  the  London 
County  Council  tramways. — Lond.  Elec,  April  24. 

Rockford.  Beloit  &  Janesville  R'y. — An  article  on  the  main  power 
plant  and  distribution  system  of  this  interurban  system  in  Wisconsin, 
with  data  upon  the  performance  of  the  power  plant  and  general 
operating  statistics. — 5"/.  R'y  Jour.,  April  25. 

Ohio  Central  Traction  System. — A  description  of  the  interurban 
line  e.xtending  from  Bucyrus  through  Galion  and  Crestline  to  Mans- 
field, Ohio ;  it  is  to  form  an  important  part  of  the  Cleveland  &  South- 
western system,  which  will  ultimately  furnish  a  complete  electric 
trunk  line  between  Cleveland  and  Columbus.     The  maximum  grade 


tn  only  J  per  ceiil.  The  mukt  important  feature  of  the  c(|uipment  is 
the  tteam  turbine,  which  ha»  juht  been  installed.  iV.  li'y  Jour., 
April  25. 

Car  Shops. — A  description  of  ihc  car  shops  of  the  Rochester  Rail- 
way, which  are  ripiipped  for  all  classes  of  construction  and  repair 
work.  Power  is  furnished  by  electric  motors,  but  compressed  air 
is  also  extensively  used.     St.  R'y  Jour.,  April  11. 

INSTALLATIONS,   SYSTEMS  AND   APPLIANCES. 

Kan.ias  City.~\  well-illustrated  description  of  the  Central  Avenue 
Station  in  Kansas  City.  There  are  two  i,soo-kw,  6,600-volt,  three- 
phase,  2S-cycle  generators,  this  low  frequency  being  chosen  on  ac- 
count of  its  adaptability  to  motor  and  railway  synchronous  crinverter 
sub-station  service.  As  this  fre<|uency  is  too  low  for  satisfactory 
lighting,  J,30o-vf)lt,  fW)cycle,  two-phase  generators,  direct-connected 
to  6,600-volt,  three-phase,  2S-cycle  synchronous  motors,  are  used 
to  supply  the  lighting  service.-  /""owfr.  May. 
references. 

Voltaae  Regulation  in  Networks. — Hiecke.— An  illustrated  paper, 
read  before  the  Vienna  Electrical  Society,  in  which  he  describes  the 
methods  used  in  the  central  stations  and  in  the  three  and  five-wire 
networks  of  the  General  Austrian  Electric  Company,  for  keeping 
the  voltage  constant.  In  order  to  measure,  in  the  stations,  the  voltage 
at  the  distant  feeding  points,  each  feeding  point  is  connected  with 
the  measuring  instruments  in  the  stations  by  means  of  pilot  wires 
which  are  placed  in  the  feeder  cables.  Descriptions  are  given  of 
the  instruments  and  of  the  various  methods  of  regulating  the  voltage 
by  means  of  change  of  speed  and  by  varying  the  exciting  current  of 
the  steam  dynamos,  by  varying  the  number  of  cells  of  the  storage 
batteries,  and  by  means  of  balances.  The  method  used  for  starting 
up  operation  after  an  accidental  closing  down  is  also  described. — 
Zeit.  f.  Elek.,  April  jg. 

Distribution  Losses  and  Resonance  Phenomenon. — An  account  of 
the  discussion  of  the  two  papers  by  Constable  and  Fawsett  on  dis- 
tribution losses  in  electric  supply  systems,  and  by  Field  on  a  study 
of  the  phenomenon  of  resonance  in  electric  circuits  with  the  aid  of 
oscillograms;  both  of  which  were  recently  noticed  in  the  Digest. — 
Lond.  Elec,  April  17,  May  i. 

Wires,  W;rinc;  and  Conduits. 

references. 

Determining  the  Distribution  of  Currents  in  Electric  Networks. — 
Teich MUELLER. — A  long  Communication,  in  reply  to  Herzog  and 
Feldmann,  concerning  the  further  development,  by  the  latter  authors, 
of  an  older  method  of  Kennelly,  another  method  of  Frick  and  an- 
other method  of  Coltri. — Elek.  Zeit.,  April  30. 

Capacity  of  Cables. — Andriessen. — A  mathematical  article  on  the 
determination  of  the  capacity  of  cables  by  decomposing  it  into  par- 
tial condensances.  The  case  of  a  two-core  cable  is  fully  treated  and 
a  few  remarks  are  added  on  polyphase  cables. — Elek.  Zeit.,  April  30. 

Electro-Physics  and  Magnetism. 

Pulsating  Direct  Currents  in  the  Alternating-Current  Arc. — 
Monasch. — An  illustrated  paper  read  before  the  Darmstadt  Elec- 
trical Society.  In  view  of  the  applicability  of  the  Cooper  Hewitt 
mercury  arc  lamp  for  converting  three-phase  currents  into  pulsating 
direct  current,  the  author  gives  a  review  of  the  former  work  of  other 
investigators  on  pulsating  direct  currents  m  the  alternating-current 
arc.  Jamin  and  Maneuvrier  were  the  first  who  found  that  from  the 
alternating-current  arc  direct  current  can  be  taken,  which  produced 
electrolytic  action.  A  summary  is  then  given  of  the  investigations 
of  Sahulka,  Gold,  Lang,  Eichberg  and  Kaller,  Blondel,  Duddell 
and  Marchant,  .Arons,  Mrs.  Ayrton  and  others.  The  Cooper  Hewitt 
invention  is  an  interesting  generalization  of  our  knowledge  of 
pulsating  direct  current  in  the  alternating-current  arc,  because 
his  arcs  are  very  long  compared  with  those  of  Blondel,  and  also 
because  Cooper  Hewitt  gets  a  pulsating  direct  current  in  an  alter- 
nating-current arc  between  two  difTerent  metallic  electrodes,  while 
this  phenomenon  has,  up  to  the  present,  been  observed  only  between 
metal  and  carbon  or  between  carbons  of  different  natures  and 
diameters.— £/efe.  Zeit.,  April  20. 

Electric  Conduction. — Strutt. — A  note  on  a  Royal  Institution  lec- 
ture on  some  recent  investigations  of  electrical  conduction.  He 
made  an  experiment  in  which  a  Rontgen  ray  tube  placed  in  the 
gallery  of  the  lecture  hall,  discharged  a  gold-leaf  electroscope  near 
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the  lecture  table.  He  then  showed  how  ionized  air  would  discharge 
the  electroscope,  even  when  the  instrument  was  shielded  from  the 
direct  action  of  the  Rontgen  rays.  The  Crookes  tube  was  placed  in 
a  leaden  box  with  a  window,  and  another  leaden  box,  having  an 
aluminum  window,  was  held  in  front  of  it ;  air  was  passed  through 
this  box  by  means  of  a  pair  of  bellows  and  a  rubber  tube,  and  when 
allowed  to  play  on  the  knob  of  a  gold-leaf  electroscope,  effectually 
discharged  it.  Curves,  representing  the  relations  between  current  and 
e.m.f.  in  cases  of  such  discharge,  are  straight  lines  for  metals,  while 
charged  gases  appear  to  become,  as  it  were,  saturated  at  a  certain 
potential,  the  curves  bending  over  and  becoming  almost  horizontal 
from  a  particular  value  onwards.  Taking  air  as  unity,  the  relative 
saturation  currents  for  Rontgen  rays  are  for  hydrogen  o.i,  sulphur 
dioxide  8.73,  and  methyl  iodide  70.3 ;  and  for  Becqueral  rays  hydro- 
gen 0.16,  sulphur  dioxide  2.32,  methyl  iodide  5.18.  He  then  described 
Wilson's  apparatus  and  experiments  demonstrating  that  a  discharge 
takes  place  in  a  closed  vessel ;  he  thinks  the  discharge  may  be  of 
Becquerel  rays  from  the  walls  of  the  vessel  itself. — Lend.  Elec, 
May  I. 

Co/i^;rr.^HANCHETr. — A  short  article  on  a  simple  microscopic  ex- 
periment of  coherer  actions.  From  his  observations  he  draws  the 
following  conclusions  as  to  the  requirements  for  a  good  coherer. 
The  particles  used  should  be  "impervious  to  oxidation" ;  they  ought 
to  be  as  light  as  possible;  aluminum  would  be  very  good  if  it  had 
not  the  well-known  oxide  film  on  its  surface.  The  number  of  filings 
in  the  coherer  should  be  the  smallest  possible. — Elec.  Rev.,  May  2. 

Electro-chemistry  and  Batteries. 

Ions  in  Solution. — Kohlrausch. — -A  paper  in  which  he  advances  a 
new  hypothesis  concerning  the  nature  of  mobility,  based  on  the  latest 
values  of  ionic  mobilities.  He  suggests  that  the  ion  carries  with  it 
a  mass  of  adhering  solvent  or  "atmosphere"  which  for  multivalent 
or  compound  ions  differs  from  that  of  monatomic  ions.  He  thus 
attempts  to  reduce  the  properties  of  ions  in  electrolytes  to  one 
fundainental  element,  namely  their  hydration  or  power  of  forming 
such  an  atmosphere.  This  water  atmosphere  varies  with  the  nature 
of  the  ion,  but  enough  is  not  known  about  the  molecular  forces  to 
describe  this  more  definitely.  If  the  electrolytic  resistance  is  in 
reality  a  mechanical  friction,  it  follows  that  the  mobilities  of  all  the 
ions  tend  toward  zero  at  about  minus  40°. — Proc.  Roy.  Soc,  April 
7 ;  abstracted  in  Lond.  Elec,  April  24. 

Decay  of  Metals. — Milton  and  Larke. — An  abstract  of  a  paper 
read  before  the  British  Institution  of  Civil  Engineers  on  some  ex- 
periments made  to  determine  the  galvanic  action  between  copper, 
iron,  brass,  Muntz  metal,  etc.,  when  in  contact  with  sea  water.  Weak 
but  long-continued  applied  currents  had  a  decided  corrosive  action 
upon  copper  and  its  alloys,  which  was  greater  in  those  containing 
the  most  of  copper.  With  a  current  of  o.ooi  amp.  acting  on  an 
immersed  area  of  40  sq.  cm  in  the  case  of  Muntz  metal,  the  wasting 
was  confined  to  the  de-zinciiication  of  that  poorest  in  copper ;  but 
the  same  current,  acting  upon  60  sq.  cm  of  ordinary  brass  con- 
denser tubes,  caused  a  fairly  uniform  corrosion  of  both  the  copper 
and  the  zinc.  It  seemed  that  decay  was  more  frequent  in  metals 
which  had  a  duplex  or  more  complex  structure  than  in  the  more 
homogeneous,  and  was  due  to  a  slower  or  less  energetic  action 
than  that  causing  corrosion  ;  moreover,  it  involved  an  action  which 
removed  only  a  part  of  the  constituents,  whereas  corrosion  might 
result  from  chemical  action  alone,  or  both  combined.  Pitting  was 
probably  often  due  to  local  segregation  of  impurities  of  the  metal, 
but  it  might  also  be  due  to  local  irregulariaies  of  the  surface  or 
Structure  which  produces  local  irregularities  in  the  distribution  of 
galvanic  currents.  In  the  case  of  brass  exposed  to  sea  water,  tin 
was  distinctly  preservative,  while  lead  and  iron  were  both  injurious, 
rendering  the  brass  more  readily  corrodible.  Electrolytic  action 
alone,  produced  with  applied  currents,  even  when  they  are  exceed- 
ingly minute,  might  produce  very  severe  corrosion  or  decay;  every 
effort,  therefore,  should  be  made  to  prevent  such  action  by  careful 
insulation  of  all  electric  cables.  Whenever  galvanic  action  is 
inevitable  through  the  proximity  of  different  metals  exposed  to  the 
same  electrolyte,  zinc  plates  should  be  arranged  so  that  they  would 
be  negative  to  both  of  the  other  metals. — Lond.  Elec.,  April  24. 

Elcctrogahanicini;.—Co\vPER-CoLES. — -Some  notes  on  electrozincing 
as  used  extensively  in  shipbuilding  yards  for  coating  steel  plates 
and  boiler  tubes.  When  properly  done,  the  results  are  claimed  to 
be  excellent,  but  sometimes  work  may  look  well,  although  when 
tested  it  is  found  to  be  only  thinly  coated  with  zinc.  An  electro- 
galvanizing  plant  should  be  practically  automatic,  so  that  it  can  be 


put  in  charge  of  any  intelligent  workman,  and  this,  he  says,  is  ac- 
complished by  substituting  insoluble  lead  anodes  for  those  of  zinc 
and  replenishing  the  bath  by  passing  it  over  filter  beds  containing 
zinc  powder  or  dust.  A  recently  installed  plant  in  London,  in  which 
this  is  done  is  described. — Lond.  Elec.  Rev.,  April  24. 

REFERK.VCE. 

Electric  Steel  Protcjj.— Beecker. — An  illustrated  article  on  the 
Kjellin  electric  steel  process  in  use  at  Gysinge,  Sweden. — L'Ind. 
Elcctrochimie,  March. 

Units,  Measurements  and  Instruments. 

Maximum  Demand  Indicator. — An  illustrated  description  of  a 
maximum  demand  indicator,  consisting  chiefly  of  a  differential  ther- 
mometer, which  acts  on  a  novel  principle  whereby  a  drop  of  mercury 
contained  in  a  glass  tube,  having  a  bulb  blown  at  each  end,  is  caused 
to  act  both  as  a  gas  valve  and  also  as  a  registering  index  of  the 
maximum  dhifference  of  temperature  to  which  the  bulbs  have  been 
subjected.  The  lower  cylindrical  bulb  is  closely  embraced  by  a 
helical  heating  resistance  wire,  which  is  connected  to  the  terminals 
of  the  current  by  two  spring  blades,  which  tend  to  close  the  helix 
and  so  cause  it  to  grip  the  cylindrical  bulb  closely  and  insure  good 
and  uniform  contact  between  the  heating  surface  of  the  resistance 
wire  and  the  glass  bulb.  The  expansion  of  gas  in  the  lower  heated 
bulb  causes  a  definite  transference  of  gas  into  the  upper  bulb,  cor- 
responding to  any  given  current,  and  on  removing  the  thermometer 
from  the  heating  helix,  or  switching  off  the  current,  the  contraction 
of  the  gas  in  the  lower  bulb,  or  cooling,  causes  the  mercury  to  sink 
downwards  in  the  stem  to  a  point  determined  by  the  total  volume 
of  gas  originally  transferred  during  the  heating  process;  the  drop 
of  mercury  acts  as  a  valve.  The  tube  carries  a  fixed  scale  marked 
in  amperes  or  otherwise,  and  the  mercury  thus  forms  an  index  of 
the  maximum  current  passed  through  the  heating  wire.  Shpuld  the 
heating  wire  be  broken  or  get  burnt  through  by  a  short  circuit  or 
excessive  current,  the  spring  terminal  blades  to  which  its  ends  are 
attached  instantly  close  together  and  short-circuit  the  instrument, 
thereby  preventing  a  failure  in  the  service.  The  instrument  is  said 
to  be  compact  and  low  in  price. — Lond.  Elec,  May  I. 
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Ei.ementare  Vorlesungen  uber  Tei.egraphie  und  Telephonie.    By 

Dr.   Richard   Heilbrun.     3   lieferung.     Berlin :   Georg   Siemens. 

Complete  work,  11  marks. 

The   author   of  this   brochure   has   compiled  a   description  of  the 

various  kinds  of  batteries  that  are  used  in  telegraphy  and  telephony. 

At  the  beginning  of  the  pamphlet  the  chemical  theory  of  the  various 

cells  is  taken  up  and  discussed  at  length,  while  subsequently  all  of 

the  modern  forms  are  illustrated  in  detail.     Finally,  a  description  of 

storage  batteries  and  discussion  upon  the  methods  of  making  plates, 

completes  the  book. 

Self  Cooling  Transformers. 


The  accompanying  illustrations  show  the  latest  type  of  Westing- 
house  oil-insulated  and  self-cooling  transformer.  In  this  type 
of  transformer  both  high-tension  and  low-tension  windings  are 
divided  into  many  flat  coils.  The  high-tension  conductor,  in  all 
transformers  except  the  very  small  sizes,  is  a  flat  copper  ribbon 
wound  concentrically  with  only  one  turn  per  layer.  The  layers  are 
separated  from  each  other  by  a  specially  prepared  insulating  material 
in  addition  to  the  cotton  covering  of  the  conductor,  while  the  coils 
are  insulated  individually  and  are  separated  by  heavy  insulating 
washers.  This  form  of  construction  is  such  as  to  practically  eliminate 
any  danger  of  break-downs  between  layers  or  from  turn  to  turn — 
one  of  the  most  common  troubles  in  transformer  operation. 

The  low-tension  side  is  wound  in  the  same  way  with  conductors 
of  rectangular  cross-section.  In  the  larger  transformers  many 
wires  are  paralleled  and  are  arranged  in  such  a  manner  as  to  elim- 
inate eddy  currents  in  the  conductors. 

The  advantages  of  this  improved  method  of  winding  employed 
in  the  oil-insulated  self-cooling  transformer  may  be  summed  up  as 
follows : 

(i)  The  total  e.m.f.  of  the  transformer  is  divided  among  many 

coils,  reducing  proportionately  the  strain  within  an  individual  coil. 

(2)  The  e.m.f.  between  layers  is  reduced  to  that  of  a  single  turn 

(ranging  from  10  to  25  volts).     (3)  The  coils  may  be  spread  apart 
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at  thr  ciiiK  Ml  lliat  ,i  vrry  lariic  Mirfacr  is  exposed  lo  the  oil,  lliii« 
proviiliiiu  uniplr  rudiutiiiK  facilitii-s.  (4)  The  reKiilation  of  thr 
trniisfoniier  is  greatly  iiDprovctl  hy  thr  interlacing  coils  which  ■■< 
pcmuttetl  by  this  nietluul  of  coti>iriiclion.  (5)  In  case  of  daiiiaKr 
to  u  coil  another  one  may  he  siihstilntcil  with  little  trotiMc  and 
without  returning  the  transforinrr  to  thr  wor|<s. 

Oil  pa.Hsages  or  ventilating  ducts  bet  wren  the  coils  and  in  llir  iron 
prm'ide  an  even  hrat  distribution  and  a  conseiiuent  uniformity  of 
temperature  throughout  the  transformrr.  Thr  arrangrment  ol  ihesr 
ducts  between  the  coils  is  such  that  when  thr  transformer  is  oper- 
ated, a  vigorous  circiilalion  of  oil  is  srt  up  dirrclly  ihrough  thr  in- 
terior of  this  winding,  and  thr  duds  placed  at  frr(|urni  inirrvals 
between  the  laminations  bring  rapidly  moving  oil  within  liss  than 
one  inch  of  every  |)articlr  of  iron  in  the  transformrr. 

The  amount  of  hrat  drvcloprd  in  a  transformer  depends  upon  its 
capacity  and  rflicirncy.  In  a  500-kw  transformer  of  98.5  per  cent, 
efficiency  there  is  a  loss  at  full  load  of  7;  j  kw  or  10  hp.  Since  this 
loss  appears  as  heat,  it  must  br  disposed  of,  to  prevent  a  dangerously 
high  temperature. 

This  heat  may  br  dissipated  by  simple  radiation  from  the  surf:ui- 
of  the  containing  case;  hy  the  circulation  of  water  through  pipes 
ininierscd  in  oil,  or  bv  the  constant   removal  of  heatetl  oil  and  its 


FIG.     I. OIL-lNSLl.ATKU    1  KA.N  ^^(.)K  MKR. 

return  after  having  been  cooled.  The  advantages  of  the  first  simple 
method  are  obvious. 

To  dispel  the  heat  generated  in  a  transformer  of  the  self-cooling 
type  a  case  with  a  large  surface  area  exposed  to  the  air  is  required. 
The  greater  the  radiating  surface,  the  lower  the  temperature.  The 
Westinghouse  transformers  are  mounted  in  heavy  sheet-iron  cases 
protected  by  an  outer  framework  of  angle  iron.  The  surface  area 
of  the  case  is  increased  by  corrugations,  and  is  capable  of  radiating 
an  immense  amount  of  heat. 

The    high-tension    terminals    are   mounted    on    a   marble    slab    at 


one  end  of  ihr  transformrr.  the  leads  bring  brought  out  thiough 
bushingn.  The  low-tension  leriniiials  are  mounted  at  the  opposite 
end  of  the  transformer  on  a  »lccl  bar  heavily  insulated  with  mica, 
making  an  rnlirrly  safe  conslruclion. 

In  large  iransformrrs  for  longdistance  tran»mi««ion,  close  regu- 
lation is  of  rvrn  grratrr  importance  than  in  the  ordinary  small  trans- 
former for  lighting  circuits,  as  the  drop  in  the  line  is  often  of  con- 
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FIG.    2. OIL-INSULATED    TRANSFORMER. 

siderable  magnitude,  and  with  raising  and  lowering  transformers  the 
transformer  drop  occurs  twice  between  the  generator  and  the  load. 
This  drop  is  greatly  increased  when  the  power  factor  of  the  load 
falls  below  unity,  as  it  does  where  current  is  supplied  to  induction 
motors.  It  is,  therefore,  particularly  necessary  that  close  regulation 
be  obtained  in  transformers  designed  for  transmission  work,  espe- 
cially if  used  for  supplying  motors.  This  point  has  received  careful 
attention  in  the  design  of  the  transformers  described,  and  the  highest 
practicable  standard  of  regulation  has  been  attained. 

Oil-insulated  self-cooling  transformers  may  be  wound  for  prac- 
tically any  voltage  desired.  The  follow-ing  high-tension  voltages, 
however,  have  been  adopted  as  standard:  2,200,  6,600,  11,000,  16,500, 
22,000.  33,000  and  44,000.  Taps  are  brought  out  from  the  high- 
tension  winding  for  three  lower  voltages.  This  provision  makes  it 
possible  to  use  duplicate  transformers  at  both  ends  of  the  trans- 
mission line,  the  taps  on  the  lowering  transformers  accommodating 
them  to  the  reduced  line  voltage.  The  following  table  shows  the 
exact  voltages  for  which  Westinghouse  standard  transformers  are 
wound,  the  capacities  being  from  10  to  500  kw : 

STANDARD  VOLTAGES  FOR  OIL-INSULATED  SELF-COOLING 
TRANSFORMERS. 


2200 

6600 

I  1000 

16500 

22000 

33000 

44000 

2100 

6300 

10500 

15750 

21000 

31500 

42000 

2000 

6000 

1 0000 

15000 

20000 

30000 

40000 

1900 

5700 

9500 

14250 

19000 

28500 

38000 

Transformers  of  a  capacity  not  exceeding  150  kw  may  be  wound 
for  voltages  as  low  as  50,  and  the  larger  transformers  for  voltages 
as  low  as  100.  Either  .or  both  windings  may  be  divided  into  two 
equal  parts  so  arranged  as  to  permit  either  series  or  multiple  oper- 
ation, the  change  being  eflfected  by  a  simple  rearrangement  of  con- 
nectors on  the  terminal  block.  Taps  may  be  brought  out  from  the 
low-tension  winding  for  ample  variation  in  both  voltage  and  ratio, 
and  are  provided  for  a  total  of  five  voltages — full  voltage,  5  per  cent, 
and  10  per  cent,  less  than  full  voltage;  half  voltage,  and  S  per  cent. 
less  than  half  voltage. 
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A  Comprehensive  Engine  Test. 


Profs.  Reeve  and  Allen,  of  the  Worcester  Polytechnic  Institute, 
have  made  in  the  power  house  of  that  institution  a  coniprehensivf 
series  of  tests  for  the  Buffalo  Forge  Company  on  a  12-in.  x  12-in. 
single-cylinder  engine,  which  arc  models  of  what  engine  tests  should 
be.    Below  we  give  an  abstract  of  the  report  on  the  tests : 

The  engine  tested  is  a  single-cylinder,  horizontal,  center-crank, 
shaft-governor  engine,  having  a  cylinder  measuring  12  x  12  in.  and 
scheduled  to  run  at  300  r.p.m.  It  was  erected  upon  temporary  foun- 
dations on  the  power  house  Hoor  and  belted  to  a  quill  upon  the 
main  line  shaft.  Steam  was  drawn  from  the  vertical  boilers  through 
36  ft.  of  permanent  covered  pipe  and  17  ft.  of  temporary  naked 
piping.  The  exhaust  was  led  through  three  elbows  and  14  ft.  of  pipe 
into  a  surface  condenser  with  which  all  other  connections  were 
broken.  During  the  tests  the  quality  of  the  steam  at  the  throttle  was 
observed  many  times  by  means  of  a  throttling  calorimeter.  The 
condition  of  the  steam  supplied  to  the  engine  was  frequently  inves- 
tigated.    It  was  at  all  times  practically  dry  saturated  steam. 

In  order  to  insure  absolute  steadiness  of  power  developed,  the 
engine's  governor  was  blocked  into  such  positions  as  would  give  the 
various  cut-offs  desired.  The  speed  was  maintained  constant  by  in- 
suring that  the  load  was  at  all  times  greater  than  that  which  the 
engine  would  drive,  the  balance  being  made  up  by  a  second  engine 
belted  to  the  same  line  shaft.  Tlie  governor  of  this  second  engine 
performed  the  regulation  for  the  entire  system.  The  speeds  recorded 
are,  therefore,  no  record  of  the  action  of  the  governor  of  the  engine. 
The  variations  between  the  several  tests  are  due  to  variety  of  ad- 
justment of  the  governor  of  the  second  engine  and  of  the  load  be- 
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tween  the  two  engines.  During  any  one  test  the  speed  was  sensibly 
constant. 

During  all  of  the  tests  all  of  the  exhaust  from  the  engine  was 
condensed  in  the  surface  condenser  and  the  steam  consumption  was 
taken  as  its  weight.  During  all  of  the  non-condensing  tests,  care 
was  taken  that  the  pressure  within  the  condenser  was  just  atmos- 
pheric, while  at  the  same  time  no  vapor  was  allowed  to  escape. 
During  the  condensing  tests  the  vacuum  maintained  in  the  con- 
denser, about  22  in.,  was  the  best  that  could  be,  in  view  of  the  limited 
size  of  the  condenser.  This  arrangement  left  the  steam  pressure  as 
the  only  variable  in  any  one  test,  and  this  was  kept  as  nearly  con- 
stant as  possible  by  skilled  control.  The  duration  of  each  test  was 
twenty  minutes,  but  the  engine  was  always  kept  in  continuous  oper- 
ation for  at  least  one  hour,  and  often  for  several  hours,  before  en- 
trance upon  a  test. 

The  indicator  readings  were  taken  from  a  pair  of  Thompson  in- 
struments fresh  from  the  hands  of  the  makers.  The  indicator  rig 
was  built  specially  for  the  tests.  It  contained  no  geometric  error: 
the  error  from  lost  motion  was  imperceptible ;  the  length  of  cord 
involved  was  8  in.  for  one  indicator  and  24  in.  for  the  other.  The 
indicator  cocks  were  screwed  directly  into  the  cylinder  ports.  All 
gauges  and  thermometers  used  were  cnlibr.Ttcd  especially  for  this 
work. 

The  friction  of  the  engine  when  run  empty  was  carefully  deter- 
mined. Because  of  the  diiificulty  of  making  this  determination  with 
reliability  two  different  indicators  and  six  sets  of  springs  were 
employed.  The  result  of  the  whole  is  that  the  engine's  friction  is 
estimated  at  very  close  to  3.0  hp,  or  4.3  per  cent,  of  the  engine's 
rating.  The  unusual  lightness  of  this  friction  led  to  the  repeated 
checking  of  its  observation,  as  just  noted,  before  accepting  the  result. 


The  results  of  the  tests  are  shown  in  the  accompanying  table  of 
data.  The  only  explanation  needed  is  perhaps  in  regard  to  the 
column  of  cylinder  efficiency.  These  figures  show  the  proportion  of 
the  heat  available  for  work,  under  the  conditions  actually  prevailing 
at  the  time  of  the  test,  which  the  engine  succeeded  in  converting 
into  work.  That  is,  it  is  the  percentage  of  the  theoretically  possible 
which  the  engine  actually  attained.  In  this  column  100  per  cent. 
would  be  the  record,  not  of  an  engine  which  converted  all  of  its 
heat  supply  into  work,  for  no  engine  could  imaginably  do  that,  but 
of  an  ideally  perfect  steam  engine  operating  under  the  conditions 
under  which  the  engine  operated.  The  results  from  the  engine 
tested,  figured  in  this  way.  are  good  standard  ones. 

In  addition  to  the  efficiency  tesls,  a  36-hour  endurance  test  was  run 
under  80  lbs.  of  steam  pressure  and  a  load  of  69.67  hp.  During  its 
imposition,  two  observations  of  efficiency  were  made.     Their  results 

RESULTS    OF    ENGINE    TESTS. 

Power.  o 


H        as  <i    ^t^c   ^     ^.    ^z    ^n    m 

*I4  Normal   cut-off  i2S-50     321.6     125.90     123.5       27.6     55.6%     9.16% 

*'S  J25   lbs.  124.00     302.6     121. 10  27.5     56.1%     9.17% 

3  N'ormal    cut-off 

4  80   lbs. 

5  80   lbs. 

100  80   lbs. 

101  80   lbs. 


79-30  304.1  74.10  30.6  60.9%  8.30% 

81.30  308.4  69.35  31.0  59.4%  8.20% 

76.10  296.1  75-82  71-55     31-6  60.4%  8.07% 

81.60  301. 1  69.50  31.7  57.7%  8.04% 

81.50  -'99.3  69.00  31.9  57.8%  7.98% 

8  25%   under    load           79.40  297.8  56.00  56.18     33.3  55.9%  7-65% 

9  80    lbs.                      80.30  ->97.7  56.35  33.0  56.1%  7-71% 

6  50%  under   load             82.00  305.0  37.20  37-09     35-3  52.0%  7.21% 

7  80    lbs.                       81.80  304.3  36.97  35.5  51.8%  7.17% 

10  75%    under    load           81.50  306.:  16.39  16.65     52.3  35-3%  4-87% 

11  80   lbs.                     81.50  306.5  16.90  49.9  36.9%  s.io7o 

16  25%   over   load              81.60  304.0  89.30  33.1  55.3%  7.69% 

17  80    lbs.                     81.10  300.9  87.30  87.00     34.4  53.7%  7-41% 

18  80   lbs.                     79.00  298.9  84.40  34.6  54.1%  7-36% 


12  Normal    cutoff 

13  Condensing 


81.90     312.2       88.85       87.64     27.8     66.2%     9-15% 
80.00     310.3       86.42  27.5     67.4%     9.27% 


In  the  36-hour  test:  Pressure,  82.78  lbs.  gauge.  Horse  power,  69.67  (av- 
erage). Friction  of  the  engine  when  run  empty:  3.0-hp,  equal  to  4.3%  of 
rating. 

•Tests  Nos    14  and   15   run  at   125  lbs.   pressure   (gauge). 

are  scheduled  with  the  others  as  tests  Nos.  100  and  loi.  As  to  the 
showing  made  by  the  engine  under  this  endurance  test,  it  can  only  be 
said  that  no  fault  or  suggestion  of  fault  developed  itself.  The  engine 
ran  smoothly  and  quietly,  with  cool  bearings,  throughout  the  test. 
When  shut  down  it  was  apparently  ready  to  start  upon  a  second 
similar  run  with  equal  success. 

As  to  the  general  design  and  construction  of  the  engine.  Profs. 
Reeves  and  Allen  add  that  with  all  which  could  be  seen,  upon  dis- 
membering the  engine  both  before  and  after  the  series  of  tests  was 
run,  they  were  favorably  impressed,  and  that  for  simplicity,  com- 
pactness, good  distribution  of  metal  and  convenience  of  arrangement, 
the  engine  provoked  fa\orable  comment  from  all  who  saw  it. 


Exhibits  at  the  Railway  Telegraph  Superintendents* 
Convention. 


At  the  New  Orleans  convention  last  week  of  the  Association  of 
Railway  Telegraph   Superintendents,   several  exhibits  were  made. 

Mr.  W.  S.  Logue,  manager  of  sales  of  the  Edison  Manufacturing 
Company,  New  York,  explained  the  merits  of  the  various  Edison 
products  used  in  railway  telegraph  service. 

Mr.  .Xvery  P.  Eckert,  assistant  treasurer  of  the  Safety  Insulated 
\\'ire  &  Cable  Company,  of  New  York,  had  a  display  of  safnples  of 
this  concern's  wires  and  cables. 

Mr.  E.  W.  Vogel  had  a  neat  exhibit  representing  block  signals, 
crossing  signals,  relays  and  various  other  pieces  of  apparatus  used 
in  railroad  signal  work.  The  Yetman  telegraph  transmitter  was  rep- 
resented by  the  inventors,  Mr.  Charles  E.  Yetman  and  G.  G.  Conk- 
ling,  manager  of  the  New  York  office.  These  gentlemen  had  on  ex- 
hibition several  of  their  typewriter  transmitters. 

Mr.  C.  K.  Jones,  of  Tuscumbia,  Ala.,  inventor  of  the  automatic 
telegraph  circuit  protector  and  signal  machine,  exhibited  one  of  these 
instruments.    The  object  of  the  device  is  to  eliminate  delavs  10  trains 
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Viji..  XI.I,  N.I.  Ji. 


rcsulliHK    Hum    l.iilnn-    i«l    iii)fiat(>i>    Id    piompil)    answer   calli    dh 
the  wire. 

The  AnuTii-an  TclfphoiK'  &•  'I'di-Kiapl)  (.'oiiipany  was  rcprcsniiril 
by  Mr.  IVnival  \V.  MilliT.  ■.|kii.iI  aKtnt.  K.  K.  Fowlc,  o(  the  ciiiji 
neriinK  (IrpartiiuMil,  and  J  Iv  (innlnn.  of  Now  Nork.  besides  several 
othir  gcnlleintn  Irnni  dilYerfnl  parts  i>l'  ihe  country  Mr.  Miller 
had  a  composite  telephone  and  leU'Kraph  circuit  connected  up  in  his 
parlor.  In  the  operation  of  this  circuit  not  the  slightest  interference 
could  he  detected  while  both  telcKraph  and  telephone  mcssaKcs  were 
beuiK  transmitted  at  the  same  time. 

The  Western    I'lleciric   I'ouipauj.  of  t."lnca({o.  was   represented  by 
M.   1'!.   I^iunbranch 

Mr.   C    1'!.    Mrown    represented    the   t'entral    I'.lectric   Conipnny,   of 
Chicago. 


The  Eck  Universal  Han  Motor. 


The   populani)    of  ihe   idea    iiunhed    in    a    fan    motor    which   shall 
distribute  its  liree/e  instead  of  IiIoh  iii^  coiisiaiitly  in  one  set  direction 


LMVEKS.M,    K.\.\     MOTOR. 

is  shown  in  the  ingenuity  which  is  being  brought  to  bear  upon  the 
solution  of  this  not  altogetlur  e':y  problem.  Our  readers  may  all 
be  assumed  to  be  fairly  familiar  with  the  subject  and  will,  therefore, 
recognize  in  the  development  of  the  device  of  the  Eck  Dynamo  & 
Motor  Works,  of  Belleville.  X.  J.,  a  distinctly  original  method  of 
periodical  revolution,  so  that  instead  of  being  always  pointed  to 
the  north,  the  fan  distributes  its  breeze  with  equality  and  benefit 
to  every  other  point  of  the  compass.  For  this  reason  the  Eck  Hurri- 
cane fan  in  its  new  evolution  is  called  the  "Universal."  and  as  will 
be  seen  from  the  cuts,  the  oscillatory  motion  is  secured  by  a  simple 
positive  and  direct  drive.  The  trunnion  arrangement  for  the  desk 
type  of  fan  allows  a  quick  adjustment  to  be  made  in  the  motor  stand, 
so  that  the  general  direction  of  the  breeze  can  be  regulated  to  suit 
any  varying  height  of  desk  or  shelf.  By  reference  to  the  cut.  it  will 
be  seen  that  in  order  to  adjust  the  fan  from  a  desk  to  an  oscillating 
type,  the  screw,  A.  is  loosened,  the  connecting  rod  at  B  is  lifted 
and  the  screw.  A.  is  moved  from  the  center  of  the  w^heel  and  tight- 
ened a  greater  distance  from  the  center,  giving  a  corresponding 
wider   arc  of  oscillation   and    vice   versa.     This   involves   loosening 


!>crew  C,  whereas  to  adjust  from  an  oscillatiiiK  to  a  desk  fan,  »crcw 
C  is  lightened  and  screw  J  is  loosened,  moving  toward  the  center 
of  the  wheel  until  it  slops  and  is  tightened.  In  order  to  adjust  for  a 
trunnion  or  bracket  fan,  screw  />  is  loosened,  setting  the  head  of  the 
motor  at  the  desired  angle  and  is  then  tightened.  'I'he  coimecting 
rod  at  H  is  lifted  and  Ihe  motor  head  is  turned  to  either  side,  as 
wanted,  and  screw  C  is  tightened.  .Ml  these  arrangements  can  be 
made  very  simply  and  easily  without  screwdriver  or  wrench. 

Tlic  fan  blades  are  full -formed  witli  a  high  propelling  force,  and 
are  run  at  high  speed  with  a  minimum  of  noise.  They  arc  cut  from 
heavy  sheet  brass  :in<l  securely  riveted  to  a  strong  cast  spider  or  huh. 
The  guards  are  rigid  and  duralile,  with  the  attaching  braces  cast  with 
ribs,  so  thai  the  fan  can  be  picked  up  by  the  guard,  the  top  brace 
being  used  as  a  h:mdle.  The  motor  is  fitted  for  oiling  i)urposes  with 
:ni  autoni.'itic  grease  cup,  which  gives  adequate  hibricalioii  for  easy 
and  cool  running  the  entire  season.  The  insulation  is  excellent 
thronghoiil.  .iiid  the  bearings  are  of  pliosplior  bronze  and  self-aligning. 


Thcrmo-Call  Button. 


The  American  Thermo-Call  Company,  of  Boston,  Mass..  is  placing 
on  the  market  a  device  which  discovers  and  reports  fire  automati- 
cally. It  is  very  useful  for  hotels,  factories,  steandjoats,  public 
buildings  and  private  dwellings.  The  American  thermo-call  button 
may  be  substituted  for  the  push  button  now  in  general  use,  utilizing 
the  same  wires,  etc.,  without  requiring  any  alteration,  thus  making 
the  call  bell  service  doubly  useful,  i.  e.,  combining  regular  call  bell 
service  and  automatic  fire  protection.  It  is  small  and  ornamental 
in  design  and  is  easily  attached  to  the  wall  and  connected  as  the 
ordinary  push  button.  When  once  installed  it  needs  no  further 
attention  either  before  or  after  an  alarm  has  been  given. 

The  button  is  set  to  give  an  alarm  at  125°  F.  when  not  otherwise 
desired,  but  can  be  set  at  difFercnt  degrees  between  zero  and  400°, 
as  may  be  desired,  by  the  simple  turn  of  an  adjusting  screw.  It 
thus  combines  the  ordinary  push  but- 
ton now  in  general  use  and  an  auto- 
matic fire  alarm,  which,  when  the  sur- 
rounding temperature  reaches  the  de- 
gree at  which  it  is  set,  indicates  in- 
stantly the  location  of  trouble,  gi\ 
ing  the  occupants  immediate  notic. 
of  an  incipient  fire  and  making  it 
possible  for  the  fire  to  be  extin- 
guished without  loss.  The  mechan- 
ism of  the  button  is  so  simple  and 
perfectly  adjusted  that  it  acts  imme- 
diately. It  should  last  a  lifetime,  requiring  no  special  care  and 
attention. 


THKRM0-C.\LI-   BUTTON". 


Gain  Cutting  Saw. 


An  interesting  improvement  in  gain  cutting  saws  has  just  been 
placed  on  the  market  by  the  Kinsman  Electric  &  Railway  Supply 
Company,  of  91  Liberty  Street.  New  York  City.  It  is  shown  here- 
with, and  as  will  be  noted,  is  a  compact  tool  which  will  do  the  work 


G-\IN    CUTTING   SAU. 

at  present  accomplished  by  three  ordinary  tools — the  hammer,  saw 
and  chisel.  It  is  so  arranged  that  the  saw  teeth  cut  deeper  than  the 
chisel,  allowing  of  a  smooth  movement.  When  it  is  desired  to  work 
quickly  and  push  things  along,  the  tool  can  be  operated  by  two  men : 
but  in  ordinary  practice  one  man  will  handle  it  easily. 
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Motor  Quick  Stop  Device- 


The  increase  in  the  use  of  electric  motors  for  power  purposes  has 
resuhed  in  the  introduction  of  a  unique  but  an  exceedingly  practical 
device  for  a  quick  stop  in  the  case  of  accident.  For  several  years, 
the  Consolidated  Engine  Stop  Company,  100  Broadway,  New  York, 
has  been  installing  an  engine  stop  and  speed  limit  system  in  hundreds 
of  the  biggest  plants  all  over  the  country  where  steam  is  used  for 
power.     This  latest  addition  to  their  speed  limiting  and  quick  stop- 


.MOTOU    .STOP. 

ping  devices  is  an  electric  motor  stop,  which  places  a  motor,  or  a 
motor-driven  machine,  under  absolute  control  from  any  part  of  the 
factory. 

Snap  switches  of  an  improved  dial  pattern  are  placed  at  different 
points  wherever  desired,  and  one  turn  of  the  switch  operates  a  sep- 
arate battery  system  which  throws  the  main  switch  at  the  board.  A 
hell  in  the  office  or  engine  room,  or  any  part  of  the  plant  desired, 
immediately  rings  a  warning  so  that  the  person  in  charge  may  know 
that  the  power  has  been  shut  off.  These  switches  are  always  available 
for  immediate  use,  but  are  protected  from  meddlesome  and  unau- 
thorized employees. 

The  switchboard  is  an  attractive  sheet  of  marble  or  slate  carrying 
a  testing  apparatus  as  well  as  the  main  switch.  The  board  itself 
can  be  used  as  a  main  switchboard  or  it  can  be  placed  in  the  office 
or  other  part  of  the  plant  and  used  only  in  emergencies.  The  ap- 
paratus can  be  tested  from  the  switchboard  to  detect  low  battery 
power  or  short  circuits.  The  system  of  wiring,  which,  patented,  is 
so  simple  that  chances  of  trouble  with  it  are  extremely  remote.  The 
motor  stop  can  be  connected  to  any  size  motor  running  under  any 
\oltage,  and  will  stop  a  machine  under  load  in  two  to  five  seconds. 
It  can  be  applied  to  protect  an  entire  line,  or  to  a  limited  number  of 
motors,  or  a  single  motor. 


A  New  Ignition  Dynamo. 

A  new  dynamo  for  igniting  gas  and  gasoline  engines,  shown  in  the 
accompanying  illustrations,  has  just  been  placed  upon  the  market  by 
the  Auto-Ignitcr  Company,  of  161  Washington  Street,  New  York 
City.  It  is  an  inductor  generator  type  of  machine,  and  is  remarkable 
for  having  absolutely  no  wearing  parts ;  it  also  dispenses  entirely 
with  batteries  and  spark  coils.  The  machine  consists  of  an  iron 
disc,  with  a  portion  of  the  iron  cut  away  and  the  space  filled  with 
non-magnetic  metal,  revolving  between  the  poles  of  a  powerful 
compound  magnet.  The  disc  is  fixed  to  the  engine  shaft,  either  on 
the  end  of  the  shaft  or  inside  the  hub  of  the  fly-wheel,  and  the  gen- 
erator is  fixed  to  the  engine  frame  or  to  the  floor.  One  of  the  magnet 
poles  has  two  cylindrical  projections  and  the  active  coil  is  wound 
upon  one  of  these  projections. 

.^s  the  disc  revolves  the  slot  passes  the  polar  projections  once  in 
e\er}    revolution  and  the  change  in  flux  produced  thereby  induces 


an  e.m.f.  in  the  coil.  This  c.m.f.  is  available  to  produce  current 
for  about  45°  of  every  revolution,  which  is  sufficient  for  engines 
requiring  no  more  than  one  explosion  for  each  revolution  of  the 
engine  shaft.  When  more  explosions  are  needed,  as  in  some  multi- 
cylinder  engines,  the  disc  is  suitably  cut  away  in  two  or  three  places. 
For  igniting  by  mechanical  device  no  spark  coil  is  used,  as  the  in- 
ductance of  the  active  coil  is  sufficient  to  give  a  powerful  spark  at 
the  interrupter.  With  200  r.p.m.  this  spark  is  equal  to  that  obtained 
with  eight  or  more  cells  of  Edison-Lalande  battery  and  an  ordinary 


FIG.    I. — IGNITER. 

spark  coil.     The  machine  is  equally  applicable  for  jump  spark  work 
by  using  an  induction  coil  with  a  mechanical  interrupter. 

At  the  moment  the  slot  leaves  the  polar  projections  with  the 
active  coil  a  high  peak  is  produced  in  the  e.m.f.  This  wave  is 
utilized  in  starting  the  engine  by  so  setting  the  inductor  that  the 
break  of  the  ignition  points  occurs  just  as  the  iron  is  leaving  the 
pole ;  by  this  means  a  sufficient  current  for  igniting  is  produced  by 
turning  the  engine  over  by  hand  or  by  other  means.  This  is  an  im- 
portant feature,  as  the  engine  can  thus  be  started  with  this  dynamo 
without  the  use  of  auxiliary  starting  batteries.  By  means  of  the 
double  polar  projections  used  in  the  design  of  this  machine,  the 
magnetic  circuit  of  the  permanent  magnets  remains  closed  in  every 


FIG.  2. — .APPLICATION  OF  IGNITER  TO  VERTICAL  ENGINE. 

position  of  the  inductor.  Actual  measurements  made  on  magnets 
taken  from  machines  in  use  for  some  time  have  shown  that  these 
magnets  had  actually  increased  in  strength  while  in  use.  This  is  a 
valuable  feature,  as  it  secures  the  permanency  of  the  magnets. 

.-\s  there  is  neither  a  conuuulator  nor  brushes  nor  bearings  to 
wear  and  require  attention,  the  machine  will  last  indefinitely  and 
incur  no  expense  whatsoever  after  its  first  cost.  A  number  of  these 
dynamos  are  already  in  use  on  single  and  multicylinder  engines  and 
are  giving  excellent  satisfaction. 


goo 
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KcgistcrinK  Hrush-Holilcr. 

Two  forms  arc  shown  in  the  iiccDniiKiiiyinK  iUu.strations  of  a  ty|)c 
of  rrKistcriiiB  brush  lioldi-r  ilcvi.ncil  by  C.  II.  limes  anil  made  bj 
the  l.orain  Steel  (.■.>ni|)any,  Jolinstown,  Pa,  The  briiMh  iioldtr  at 
all  limes  records  tiie  exact  |)ressiire  m  pumids  on  the  commulalor 
of  the  bru.sh.  and  enables  all  brushes  to  be  set  alike  and  maiutamed 
at  ei|ual  pressure.    The  adjustment  beiuK  double  allows  for  maxinnun 


REGISTEKINC  BRUSH-HOLDER. 

wear  of  brush.  The  saving  of  comnmtators  by  use  of  this  holder 
is  claimed  to  be  great.  This  type  of  brush  is  of  especial  value  in 
laboratories,  and  in  testing,  when  it  is  necessary  to  know  the  friction 
of  brushes.  The  railway  type  enables  the  brushes  to  be  >ct  at 
uniform  pressure  and  then  locked  so  that  all  brushes  will  wear  alike. 
The  construction  of  the  holder,  as  will  be  seen,  is  simple,  enablin,;,' 
it  to  be  offered  cheaper  than  most  of  the  older  types. 


place  between  the  upper  side  «>1  one  plate  and  the  under  side  of  the 
one  above  ii. 

In  the  prep.iration  of  the  plates,  the  under  side  of  each  tray 
is  cliemually  trealed  to  reduce  it  to  lead  oxide,  and  the  upper  side 
reduced  to  peroxidi'  of  lead.  This  makes  the  upper  side  of  each 
tray  the  posiliM-  and  the  under  tide  the  negative  electrode  of  what  in 
an  ordinary  battery  would  be  a  single  cell.  Uy  adding  another  tray 
to  the  nest  tile  potential  is  increased  by  two  volts,  since  the  trays 
arc  connected  up  in  scries.  The  upper  side  of  the  u|>pcr  tray,  and 
the  under  side  of  the  bottom  tray  arc  plain  and  inactive.  The 
voltage  of  any  battery  will,  therefore,  be  two  less  than  twice  the 
number  of  trays;  thus,  a  battery  of  eleven  trays  will  give  20  volts. 
In  ordinary  work  there  is  no  connection  between  the  plates  of  the 
battery,  except  the  electrolyte.  The  negative  terminal  is  connected 
to  the  lop  of  the  upper  tray  and  the  positive  terminal  to  the  top  of 
the  bottom  tray.  However,  it  is  possible  to  obtain  any  combination 
of  series-multiple  or  multiple-series  coiuicctions  by  attaching  ter- 
minals to  as  many  trays  as  desired  and  cutting  in  or  out  additional 
trays  as  the  service  demands.  The  arrangement  of  trays  obviates 
a  trouble  frequently  met  with  in  storage  batteries ;  that  is,  the  deposit 
in  the  bottom  of  the  jars  of  active  material  which  is  liable  to  cause 
a  short-circuit  between  the  plates.  In  this  battery  the  positive  plate, 
the  one  from  which  such  deposits  usually  come,  is  the  upper  side  of 
the  tray,  and  hence  all  particles  which  become  free  in  this  manner 
will  lie  where  there  is  no  danger  of  causing  a  short  circuit. 


Smith  Storage   Battery   Plant  in  Boston. 


.\n  intcrosling  iii,-.tnllati()n  of  comliiiud  ligiit  and  po  ■  i.r  l-.as  re- 
cently been  made  in  the  new  Hotel  Carlton  at  the  corner  of  Boylstoi 
and   Heminway  Streets,  Boston,  one  of  the  features  of  which  is  a 


Repairable  Fuse  Plug. 

.•\  patent  has  recently  been  granted  to  Frederick  H.  Krebs,  of 
C.)penhagcn,  Denmark,  on  a  type  of  fuse  plug  which  permits  a 
blown  fuse  wire  to  be  easily  replaced.  At  present  the  whole  plug 
when  a  fuse  blows,  is  rendered  useless  and  throw  n  away ;  this  natur- 
ally is  a  great  waste,  as  only  a  very  small  part  of  the  plug  is  de- 
stroyed. The  object  of  the  invention  is  to  render  it  possible  to 
renew  the  fuse  part  instead  of  the  entire  plug. 

In  the  accompanying  illustration,  a  is  the  plug,  of  porcelain  or 
other  insulating  material ;  Z;  is  a  standard  Edison  screw  thread 
for  fitting  the  plug  in  the  usual  way,  and  c  is  a  detachable  plate  with 
fastenings ;  d  is  the  fuse  wire  and  e  a  wire  gauge 
to  prevent  the  insertion  of  a  heavier  wire  than 
that  for  which  the  plug  is  constructed ;  besides  this 
security  against  a  fuse  plug  being  improperly 
wired,  the  plugs  differ  in  height  for  different  ca- 
pacities; ^  is  a  horizontal  channel  to  accommodate 
a   fuse   wire  without  making  the   plug  of  largei 


STOR.\GE   BATTERY    PI..\NT. 

large  installation  of  the  Smith  storage  battery,  as  shown  in  the 
accompanying  illustration,  consisting  of  57  trays  and  having  a 
•capacity  of  800  ampere-hours  at  114  volts.  The  Smith  storage  bat- 
tery was  brought  out  by  the  Smith  Storage  Battery  Company,  of 
Binghamton,  N.  Y..  and  is  a  radical  departure  from  the  beaten  path 
in  battery  manufacture  in  style  and  form,  embodying,  however,  no 
new  principles,  the  battery  elements  being  lead  plates  with  dilute 
sulphuric  acid  as  the  electrolyte.  Jars  are  dispensed  wMth  altogether, 
the  lead  plates  themselves  holding  the  electrolyte.  The  gridded  plates 
are  formed  into  oblong  trays,  any  number  of  which  may  be  nested  on 
top  of  each  other,  separators  of  perforated  seats  of  hard  rubber,  or 
other  suitable  acid-proof  material,  keeping  the  trays  from  contact 
with  each  other.  There  is  sufficient  space  between  the  trays  to  hold 
the  electrolyte  which  is  in  contact  with  the  bottom  of  the  tray  above 
it.  and  the  inside  of  the  one  which  holds  it.    The  chemical  action  takes 


REPAIRABLE    FUSE    PLUG. 

size  than  the  ordinary  Edison  fuse  plug  and  also  to  provide  for 
higher  voltages ;  g  is  the  upper  fastening  of  the  wire — here  shown 
as  an  easily  inserted  and  removable  piece  of  bent  plate  between  which 
the  end  of  the  fuse  wire  is  laid,  after  which  the  plate  is  fastened 
between  springs. 

The  fuse  wires,  with  or  without  contact  plate,  are  intended  to 
be  supplied  separate  in  packages,  say  with  12  pieces  in  each,  and 
marked  with  the  number  of  ampere  capacity. 


Railway  Telephone. 


It  is  stated  that  the  Delaware,  Lackawanna  &  Western  Railroad 
will  equip  its  entire  road  with  a  telephone  system  as  an  aid  in  the 
operation  of  its  trains. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— Money  was  offered  freely  by 
brokers,  and  there  was  an  easy  tone,  the  closing  rates  being  3^  a  4 
per  cent  for  60  to  90  days,  and  435  per  cent,  for  4,  5,  6  and  8  months. 
The  stock  market  was  dull  and  heavy  with  very  limited  outside  par- 
ticipation and  bcarishness  on  the  part  of  the  professional  interests. 
False  reports  concerning  steel  prices,  together  with  the  labor  troubles 
and  the  uncertain  position  of  cotton  speculation  apparently  offset  the 
influence  of  easier  money,  favorable  crop  news  and  further  increases 
in  railroad  earnings.  The  United  States  Steel  stocks  were  heavy, 
and  the  industrial  list  was  generally  lowered.  The  feature  of  the 
traction  group  was  the  further  decline  of  Metropolitan  securities 
due  to  the  call  which  has  just  been  made  for  a  second  payment  of  25 
per  cent,  on  the  stock.  Both  General  Electric  and  Westinghouse 
common  suffered  notable  declines,  as  will  be  noted  below.  Brook- 
lyn Rapid  Transit  declined  from  66}^  to  63^/^,  closing  at  64,  this  be- 
ing a  net  loss  of  i  point.  Metropolitan  Street  Railway  fell  to  129  and 
closed  at  130-)^,  a  net  loss  of  1J4  points.  The  highest  price  of  Gen- 
eral Electric  was  193  and  the  lowest  185^.  It  recovered  some  of  the 
loss  and  closed  at  187J/2,  this  representing  a  net  loss  of  6j4  points. 
Westinghouse  common  made  a  decline  of  7  points,  closing  at  206;  on 
the  other  hand,  preferred  made  a  gain  of  s'A  points,  remaining  steady 
throughout  the  week,  at  20o;4.  Western  Union  lost  I  point,  closing 
at  84,'...     Following  are  the  closing  quotations  of  May  19: 


NEW  yoHK. 


American  Tel.  k  Cable. 

American  Tel.  &  Tel 

American  Dist.  Tel    ..   .. 
Brooklyn  Rapid  Transit 

Commercial  Uable 

fiUectnc  Boat      

Electric  Bolt  pfd 

EUectric  Lead  Reduction. 

Klectric  Vehicle  

Electric  Vehicle  pfd 


May  12.    May  19 


May  12.    May  W 
American  Tel.  &  Tel     .   . .   .157  154)^ 

Cumberland  Telephone 

Edison  Eler.  Ilium 

General  Elpctric  192 

Western  Tel.  \- Tel 19!^         19 


May  12.    May  19 

Ueneral  Electric    190M      185J4 

Hudson  River  Tel 

Metropolitan  St.  Ry 131  130 

N.  E.  Elec.  Veh.  Trns M 

N.  Y.&  N.  J.  Tel 

N.  Y.  E.  V.T.  Co 7  7 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 8i!4       81 

Westinghouse  i-om 210         196 

Westinghouse  pfd 210         196 


May  12.  May  19 

WesternTel.  &  Tel.  pfd....      96  95 

Mexican  Telephone      2  1% 

New  England  Telephone    . .  137>j  137* 

Westinghouse 105  97 

Westinghouse  pfd 104  98 


PHILADELPHIA. 


Ma>  12.  May  IS 

Amencau  Railways  48'.6 

Elec.  Storage  Battery  .     ...    74i*  74* 

Elec.  Storage  Battery  pfd..     74i«  74* 

Elec.  Co.  of  America S%  HH 


May  12.  May  19 

. . .    9SH         985-4 


I'entral  Uuion  Tel 
Chicago  Edison  . . . 
Chicago  City  R.v. .. 
Chicago  Tel.  (^o  ... 
National  Carbon 
•Asked. 


May  12.    May  19 


Phila.  Traction 

Phila.  Electric  

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


May  12.  May  19 

National  Carbon  pfd 96  95 

NorthwestElev.com 

Union  Traction  4  i^ 

Union  Traction  pfd 32  32 


LONDON  UNDERGROUND  SCHEME.— The  terms  of  the 
underwriting  plan  for  the  £7,000,000  5  per  cent,  profit-sharing  notes 
of  the  Underground  Electric  Railway  Company  of  London,  already 
noted  briefly  in  these  pages  were  made  public  recently,  and  show 
some  novel  and  interesting  features,  especially  in  the  provision  for 
the  sharing  of  profits  between  the  company  and  the  subscribers  to 
the  notes.  The  syndicate  circular  states  that  the  syndicate  is  to 
continue  until  November  1,  1904,  unless  the  managers  siiould  dis- 
solve it  sooner.  The  managers  also  reserve  the  right  to  extend  the 
syndicate  ff.rther  for  ^i.x  months  from  November  i,  1904.  The 
managers  are  Speyer  &  Co.,  Speyer  Brothers  of  London,  and  the  Old 
Colony  Trust  Company  of  Boston.  They  are  to  receive  as  com- 
pensation I  per  cent,  commission  on  the  entire  amount  of  £7,000,000 
notes,  or  £70,000  ($350,000).  This  is  to  be  paid  by  the  London 
Underground  Company,  while  the  syndicate  members  are  not  to  be 
charged  anything  by  the  managers.  The  syndicate's  commission  is 
to  be  5  per  cent,  in  cash,  so  that  on  the  basis  of  a  one-himdred-thou- 
sand-dollar  subscription  the  actual  payment  which  would  have  to  be 
made  would  be  only  $95,000.  All  notes  subscribed  to  by  the  syndi- 
cate arc  to  be  held  subject  to  call,  in  other  words,  are  to  be  pooled. 
The  first  'subscription  is  due  June  2.  The  notes  are  to  be  subscribed 
at  06.  They  will  be  payable  to  bearer  in  various  denominations; 
£5,000,000  of  the  notes  are  to  be  taken  by  the  shareholders  of  the 
company.     The  notes  will  be  secured  by  a  trust  deed,  under  which 


will  be  deposited  securities  of  the  underlying  properties  to  the  amount 
of  £10,056,000.  Of  this  amount  £7,750,000  will  be  stock  of  the  tube 
companies.  Under  the  trust  deed  this  stock  may  be  sold  by  the 
Underground  Company,  and  if  sold  at  above  95  per  cent,  the  amount 
of  the  net  profits  above  that  price  are  to  be  divided  between  the 
company  and  the  noteholders,  the  latter  participating  pro  rata  in 
each  sale  at  the  time  of  which  their  notes  were  still  outstanding.  In 
other  words,  if  notes  arc  retired,  as  they  may  be,  before  the  sale  of 
any  of  such  stock,  they  will  not  share  in  the  profits.  The  more  notes 
retired  before  any  such  stock  is  sold  the  greater  will  be  the  profit 
to  the  underground  company. 

CHICAGO  EDISON  COMPANY.— Reports  of  the  Common- 
wealtii  Electric  and  Chicago  Edison  Companies  issued  last  week 
for  their  fiscal  year  ended  March  31,  1903,  show  an  extremely  pros- 
perous condition.  Gross  earnings  of  the  Commonwealth  Company 
increased  30.20  per  cent,  over  the  previous  year  and  gross  of  the 
Edison  Company  increased  21.48  per  cent.  The  greater  interest 
attaches  to  the  Commonwealth  Electric,  since  it  will  absorb  the 
business  of  the  Chicago  Edison  Company  when  the  latter's  franchise 
expires  some  years  hence.  It  is  the  Commonwealth,  too,  which  is 
building  a  $6,000,000  plant  in  the  southwestern  portion  of  the  city. 
While  the  increase  in  the  gross  earnings  of  the  Commonwealth  was 
as  noted,  operating  expenses  increased  but  a  little  over  25  per  cent., 
and  the  net  earnings  increased  51.30  per  cent.  The  earnings  on  the 
capital  stock,  all  of  which  is  controlled  by  the  Edison  Company,  were 
3.16  per  cent.  The  Chicago  Edison  Company  is  erecting  a  building 
at  82  and  84  Market  Street  at  a  cost  of  $220,000.  It  will  be  eight 
stories  high  and  will  have  a  frontage  of  55  ft.  and  a  depth  of  85  ft. 
The  lower  stories  will  be  utilized  as  a  sub-station,  four  i,ooo-kw 
rotaries  having  been  ordered  for  immediate  installation.  Provision 
will  be  made  so  that  if  desirable  a  storage  battery  can  later  be  in- 
stalled in  the  upper  stories.  As  real  estate  is  so  very  valuable  in 
the  downtown  district,  it  is  proposed  to  rent  the  rest  of  the  building 
for  manufacturing  purposes. 

ST.  LOUIS  TRANSIT  BONDS.— A  circular  to  stockholders  of 
the  St.  Louis  Transit  Company  announcing  a  meeting  to  be  held  on 
May  23  to  vote  upon  a  proposition  to  issue  $20,000,000  in  5  per  cent, 
bonds,  had  the  effect  of  depressing  Transit  stock  and  the  shares  of 
the  United  Railways  Company  on  the  local  stock  exchange.  There 
was  surprise  at  the  decline,  as  nothing  new  was  contained  in  the 
circular,  and  the  earnings  of  the  Transit  Company  during  the  dedi- 
cation days  fully  equaled  the  company's  estimates.  Ofiicial  figures 
of  the  earnings  of  the  Transit  Company  for  the  three  days.  April 
30,  May  I  and  2,  were  $81,369,  which  was  paid  by  1,027,580  revenue 
passengers.  On  April  30  the  receipts  were  $32,055,  which  is  the 
largest  single  day's  receipts  in  the  history  of  the  company.  It  was 
generally  believed  that  the  announcement  of  the  proposed  bond 
issue,  coupled  with  the  favorable  dedication  report,  would  tend 
to  advance  the  price  of  the  securities.  The  bond  issue  is  a  refunding 
plan,  and  will  result  in  a  substantial  saving  in  interest.  The  opinion 
prevails  that  the  bears  on  the  stock  took  advantage  of  the  fact  that 
the  circular  was  not  generally  understood  to  put  the  market  lower. 
The  earnings  of  the  Transit  Company  for  the  days  of  the  dedication. 
April  30,  May  i  and  2,  were  in  excess  of  $81,000,  as  against  about 
$51,000  for  the  same  period  in  1902.  These  figures  give  an  idea  of 
the  increased  facilities  necessary  to  handle  the  traffic  during  the 
World's  Fair. 

AMERICAN  MARCONI  COMPANY.— At  a  recent  meeting  of 
the  board  of  directors  of  the  Marconi  Wireless  Telegraph  Company 
of  America,  Mr.  W.  H.  Bentley  was  elected  second  vice-president 
and  general  manager  of  the  company.  The  following  is  the  list  of 
officers  and  directors  of  the  company:  First  vice-president,  Gugliel- 
mo  Marconi :  second  vice-president  and  general  manager,  W.  H. 
Bentley;  secretary  and  treasurer.  John  Bottomley.  Directors — E. 
Rollins  Morse,  J.  J.  McCook,  Spencer  Trask.  Guglielmo  Marconi, 
Eugene  H.  Lewis,  Cyrus  S.  Sedgwick,  H.  H.  McClure.  John  D. 
Oppo,  W.  R.  Belts,  Samuel  Insull,  Loyal  L.  Smith,  Robert  Goodbody. 
J.  W.  Griggs  and  W.  H.  Bentley.  The  offices  of  the  company  have 
been  removed  from  the  Maritime  Building  to  the  Lord's  Court 
Building,  27  William  Street. 

KINGS  COUNTY  ELECTRIC— Arrlication  has  been  made  to 
t'lr  Npw  ■^'nrk  Stnc'-  ExclruiiT"  'o  list  King';  County  Electric  Light 
&  Power  Company  $650,000  additional  capital  stock. 
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Vou  XLI.  No.  21. 


NliW  VVliSTINGIlOUSE  STOCK.— As  was  announced  briefly 
in  this  department  last  week,  the  VVcstinghuuse  Electric  and  Manu- 
facturing Cunipany  oilers  to  stockholders  $4,500,000  of  new  stock, 
par  value  $50,  at  $80  per  ^hare.  The  new  stock  is  part  of  the  issue 
authorued  by  the  stockholders  in  igoi  when  the  capital  stock  was 
mcreascil  from  $i5,o(>o,(x)o  to  $.;s,oo<),ooo.  The  new  slock  is  to  have 
the  same  riKhts  and  priviloKcs  as  the  nssenliiiK  stock,  now  outstand- 
ing. In  his  circular  to  stockholders  Trcsident  Westmghouse  says 
(hat  the  present  prosperous  condition  of  the  company's  business  more 
than  justifies  the  action  of  the  board  until  the  increase  in  the  com- 
pany's mnnufacturiiiK  facilities  should  place  it  in  the  strongest  finan- 
cial position.  The  growth  of  the  company's  business  has  greatly  ex- 
ceeded the  expectations  of  its  oflicers.  The  following  statement  is 
made  of  sales  for  the  four  fiscal  years  ending  March  31  : 

March  ji,   looj: 

Year  eiuling  Mareli  ji,   1900    $">79Ji70J 

Vc;ir  iiuling  .Mnrcli  ji,  1901   15,853,481 

Year  ciuling  March  ji,  190a    >9<975>958 

Year  ending  March  ji,    1903   2J.899.49' 

To  meet  the  rapid  increase  in  business,  additions  were  made  at  Pitts- 
burg, which  raised  the  output  capacity  to  the  present  average  of 
$2,ot)0,ixx)  per  month.  In  addition  to  the  East  Pittsburg  factories, 
there  arc  large  ones  at  Newark,  Cleveland  and  New  York,  and  the 
plant  of  the  Bryant  Electric  Company,  at  I5ridgeport,  Conn.  Net 
earnings  from  the  company's  manufacturing  operations  for  the  year 
ending  March  31,  too,'!,  were  $4,()5o,ooo.  These  earnings,  after  deduc- 
tions for  depreciations  and  otlicr  purposes,  exceed  20  per  cent  upon 
the  outstanding  capital  stock.  Dividends  have  been  paid  at  the  rate 
of  r  per  ci-iil.  per  annum  on  the  preferred  stock  since  i8<;2  and  on  the 
assenting  stock  since  August,  1901.  It  is  proposed  on  July  i  next  to 
make  the  dates  for  the  payment  of  dividends  on  both  classes  of 
stock  coincide  by  the  payment  of  a  proportionate  dividend  on  the  "as- 
senting" shares  so  that  all  may  share  alike  in  the  event  of  dividend 
payment  at  rates  exceeding  ;  per  cent,  per  annum.  The  company 
holds  stock  in  the  British  Westinghouse  Electric  and  Manufacturing 
Company,  which  for  the  nine  months  ending  April  30,  1903,  had  an- 
nual contracts  aggregating  $6,500,000.  The  company's  offer  of  $4,- 
500,000  stock  to  shareholders  leaves  in  the  treasury  stock  of  $2,466,- 
050  par  value.  The  oflfer  is  open  to  holders  of  record  at  the  close  of 
business  May  23  at  the  rate  of  one  share  of  such  new  stock  for  every 
four  shares  of  existing  stock.  Subscriptions  must  be  made  before  3 
o'clock  June  8,  1903,  accompanied  by  a  check  for  $30  for  each  share 
sub  rribed  for.  The  balance  of  the  subscription  will  be  payable  as 
follows:  July  23,  1903,  $25  per  share;  September  14,  1903,  $25  per 
share.  The  second  and  third  instalments  may  be  discounted  at  the 
rate  of  4  per  cent,  per  annum  at  the  time  of  subscription.  Holders  of 
the  new  stock  will  be  entitled  to  participate  in  dividends  declared  for 
the  quarter  ending  September  30  next.  The  new  stock  will  be  listed 
on  the  New  York  Stock  Exchange. 

SPRINGFIE'.D  ULL.)  CONSOLIDATION.— The  organization 
of  the  Springfield  Railway  and  Light  Company,  of  Springfield,  111., 
has  been  completed  by  King,  Hodenpyl  &  Co.,  of  New  York,  and  E. 
\V.  Clark  &  Co..  of  Philadelphia.  The  new  company  has  taken  over 
the  Springfield  Consolidated  Railway  Company,  the  Springfield  Gas 
Company,  the  Springfield  Electric  Light  and  Power  Company,  the 
Capital  Electric  Company  and  the  People's  Hot  Water  Heating  and 
Electric  Company.  Plans  for  a  new  power  house  are  now  being  pre- 
pared and  many  improvements  and  economies  are  being  introduced. 
The  capitalization  is  as  follows:  Twenty-five-year  5  per  cent,  gold 
bonds,  $3,000,000 ;  stock,  $3,000,000.  The  officers  are :  Anton  G.  Ho- 
denpyl New  York,  president;  C.  M.  Clark,  Philadelphia,  vice-presi- 
dent ;  G.  L.  Estabrook,  Philadelphia,  secretary  and  treasurer. 

CHICAGO  UNION  TRACTION.— Judge  Grosscup,  of  the 
United  States  Circuit  Court,  Chicago,  has  ordered  Union  Traction  to 
improve  its  service  at  once.  No  detailed  report  has  been  submitted 
bj'  Manager  Roach.  He  said,  by  certain  retrenchments,  he  could  save 
$75,000  a  year,  and  would  submit  a  report.  Judge  Grosscup  has 
granted  the  Union  Traction  receivers  permission  to  borrow  money 
to  pay  the  \Vest  Chicago  dividend  due  May  15  and  interest  on  the 
floating  indebtedness  of  the  North  and  West  Chicago  companies,  the 
rate  not  to  exceed  6  per  cent.  Judge  Grosscup  further  decided  that 
the  payment  of  the  West  Chicago  dividend  to  the  holders  of  stock 
not  acquired  by  the  Union  Traction  Company  shall  have  the  same 
force  and  effect  as  if  paid  to  the  receivers  of  said  West  Chicago  as 
rental  due  and  payable  under  lease. 

FINANCING  MARCONI  COMPANY.— Eugene  H.  Lewis, 
Chairman  of  the  Finance  Committee  of  the  Marconi  Wireless  Tele- 
graph Company  of  America,  has  made  public  a  statement  to  the 
effect  that  arrangements  have  been  completed  to  provide  the  Marconi 
Company  with  working  capital  to  the  amount  of  not  less  than  $250,- 
000,  and  possibly  $450,000.  The  statement  says  that  the  arrange- 
ments were  concluded  at  the  office  of  the  Continental  Trust  Com- 
pany, which  acts  as  trustee  under  the  various  guarantee  and  other 
agreements.  The  plan  includes  a  privilege  to  stockholders  to  ex- 
change their  shares  of  stock  for  certificates  of  deposit,  of  the  par 


value  i>f  $5  each,  which  certificates  of  deposit  will  be  placed  upon  the 
market  in  lieu  of  the  .shares  of  the  company. 

AMERICAN  LIGHT  AND  TRACTION.— The  relative  figures 
of  this  company  show  as  follows: 

1 90  J.  1 90 1  Change*. 

Urcriiihcr,    net     $ijj,8o}  $93i9u8     Inc.     $18,897 

Uiviilriid  on   preferred    4Ji864  36,689     Inc.         6,17s 

Ucccmbcr    lurplui     )79i94i  $57>>I9  Inc.  $2i,7JJ 

Six    months    net    $566,743  $402,628  Inc.  $164,115 

Dividend   on   preferred    257,184  220,134  Inc.  37,050 

Six    niunlbn'    turplut    $309,559  $18^,494  Inc.  $127,065 

Preferred  slock  authorized  $25,000,000;  issued  $8,572,8«J.  Common 
slock  authorized  $i5,o(X),ooo;  issued  $4,479,600. 

A  LARGE  MERGER  IN  OHIO— A  dispatch  from  Cincmnati 
says,  "J.  M.  llutton,  who  has  returned  from  Columbus,  says  that  it 
is  proposed  to  consolid.ite  the  Cincinnati  (jas  &  Electric  Company  and 
the  Cincinnati  Street  Railway,  and  later  t(j  combine  all  public  utili- 
ties of  Cleveland  and  eventually  to  combine  the  principal  companies 
of  Cincinnati,  Cleveland  and  Columbus  under  one  management.  Peo- 
ple directly  concerned  here  arc  very  reticent  and  say  as  yet  it  is  too 
early  to  sjjcak  of  any  local  combination,  though  President  Ernest,  of 
C.  N.  &  C.  Light  &  Traction  Company,  which  is  closely  identified 
with  the  North  .American  Company,  says  he  is  not  hurjiriscd  at  such 
a  deal." 

HAMILTON  POWER  BONDS.— The  Hamilton  Cataract  Power, 
Light  and  Traction  Company,  Ltd.,  of  Hamilton,  Out.,  with  an  auth- 
orized capital  of  $5,000,000,  has  just  sold  $600,000  first  and  refunding 
mortgage  5  per  cent,  gold  bonds  to  N.  W.  Harris  &  Co.,  Chicago. 
The  company  is  a  consolidation  of  electric  power  and  light  plants, 
including  three  street  railway  systems  operating  in  Hamilton  and 
adjoining  suburbs  and  cities.  The  new  company  now  controls  the 
entire  electric  light  and  power  business  and  owns  and  operates  sixty- 
three  miles  of  street  railway  in  Hamilton  and  neighboring  towns, 
having  a  combined  population  of  70,000. 

INDEPENDENT  TELEPHONE  EXTENSION.— A  plan  is  on 
foot  to  raise  $2,000,000  additional  capital  to  execute  certain  schemes 
which  are  now  being  developed  by  the  independent  telephone  in- 
terests ill  Cincinnati.  The  independents  have  begun  the  stringing 
of  wires  and  will,  according  to  officials,  be  in  active  operation  by 
June  I.  All  of  the  small  towns  in  Ohio.  Indiana  and  Kentucky  will 
be  connected  with  their  service.  The  material  which  the  inde- 
pendent concern  is  using  is  of  the  highest  class,  indicating  that  the 
lo-year  contracts  entered  into  by  the  several  corporations  is  to  be 
rigidly  enforced  up  to  the  end. 

DIVIDENDS.  The  directors  of  the  Kings  County  Electric  Light 
and  Power  Company,  have  declared  a  quarterly  dividend  of  2  per 
cent.,  payable  June  I.  Books  close  May  22  and  reopen  June  i.  This  is  an 
increase  of  J/2  per  cent  over  the  previous  payment.  American  Rail- 
ways Company's  directors  have  declared  a  dividend  of  ij^-l  per  cent. 
(75  cents)  a  share,  payable  June  15  to  stock  of  record  May  29. 

CLEVELAND  LIGHTING  BONDS.— Bids  will  be  received  until 
June  15  at  12  o'clock,  for  $1,180,000  4  per  cent,  bonds  of  the  City  of 
Cleveland,  including  $200,000  electric  light  and  power  works  bonds, 
due  June  i,  1925. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE— Retail  trade,  building  and  planting 
operations  and  growth  have  been  affected  more  or  less  by  weather 
and  labor  conditions.  These  drawbacks,  however,  are  looked  upon 
as  iTierely  temporary.  Wholesale  trade,  which  is  usually  quiet  at  this 
season,  reflected  the  conditions  above  referred  to,  but  optimistic 
views  still  rule  as  to  the  outlook.  The  possible  exceptions  may  be  in 
the  case  of  cotton  manufacturing  and  in  building,  where  the  cost  of 
raw  material  or  of  operation  has  been  attained  to  almost  prohibitive 
height.  Railroad  operations  are  very  profitable  and  have  reached  the 
highest  point  on  record.  Collections  failed  to  show  much  improve- 
ment despite  the  easier  tone  of  money.  In  iron  and  steel,  pig  iron  is 
weaker.  There  is  no  sign  of  weakness,  however,  in  finished  pro- 
ducts, but  there  is  a  feeling  that  heavy  imports  of  foreign  billets  may 
shortly  affect  prices  for  that  product  at  seaboard  markets.  Specifica- 
tions for  new  work  are  coming  forward  rapidly,  and  the  mills  pro- 
ducing finished  material  are  pushed  to  keep  up  with  the  demand. 
Copper  showed  a  firmer  tendency,  in  sympathy  with  the  condition  of 
European  markets.  There  has  been  no  change,  how-ever,  as  yet,  in  the 
ruling  quotations,  which  remain  stead}'  at  14?^  a  I4?4c.  for  Lake; 
14^^  a  lA^c.  for  electrolytic  in  ingots,  cakes  and  wire  bars ;  I4}i  a 
I4^c.  in  cathodes  and  14c.  for  casting  stock.  The  business  failures 
for  the  week  ending  May  14,  as  reported  by  Bradstreets,  numbered 
182  against  175  the  week  previous  and  190  the  corresponding  week 
last  year. 
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VOUGHT-BERGER  TELEPHONE  ORDERS.— Among  recent 
visitors  at  the  plant  of  the  Vought-Berger  Company,  La  Crosse,  Wis., 
were  F.  E.  Davidson,  president,  and  A.  C.  Miller,  secretary,  of  the 
Redwood  County  Rural  Telephone  Company,  Redwood  Falls,  Minn., 
who  left  an  order  for  one  hundred  bridging  telephones  and  a  number 
of  series  instruments  and  pendant  telephones  and  an  addition  for 
their  Morgan  switchboard ;  Rev.  J.  C.  Sicgler,  of  Nodine,  Minn.,  who 
ordered  a  switchboard  and  fifty  bridging  telephones  for  the  new 
farmers'  lines  centering  at  Nodine;  L.  G.  Saxvik,  of  Highlandville, 
la.,  who  ordered  a  switchboard ;  D.  P.  Walter,  of  Luana,  la.,  who 
gave  an  order  for  a  switchboard  at  Postville,  la. ;  A,  A.  Peterson, 
manager  of  the  Steele  County  Telephone  Company,  who  bought  a  toll 
board  for  Blooming  Prairie,  Minn. ;  G.  W.  Morgan,  of  Reedsburg, 
Wis.,  who  ordered  a  switchboard  for  La  Valle ;  Leo  Pottratz,  of 
Eitzen,  Minn.,  who  left  an  order  for  twenty-five  bridging  telephones; 
also  Mr.  Brooks,  of  the  Twin  City  Telephone  Company  and  the  Con- 
solidated Telephone  and  Telegraph  Company.  Among  other  switch- 
boards and  equipments  recently  sold  arc  a  200  drop-board  for  the 
Grantsburg  exchange  of  the  Consolidated  Telephone  and  Telegraph 
Company,  of  Minneapolis ;  an  addition  for  the  Le  Sueur  board  at 
Le  Sueur,  Minn. ;  farmers'  line  from  Decoria  to  Good  Thunder,  and 
also  in  Apple  Creek,  Ohio;  and  Colorado,  Tex.;  Shiocton,  Wis.; 
Holliday,  Mo. ;  Madison,  Mo. ;  New  Hartford,  Mo. ;  Spring  Grove, 
Minn. ;  Tomahawk,  Wis. ;  Jasper,  Mo. ;  Keystone,  Iowa  ;  Goss,  Mo. ; 
Somers,  la. ;  Clutier,  la. ;  Highlandville,  la. ;  Decorah,  la. ;  Jamison, 
la. ;  Tonkawa,  Okla. ;  Persia,  la. ;  Postville,  la. ;  Blooming  Prairie, 
Minn. ;  Le  Sueur  Center,  Minn. ;  Lexington,  Minn. ;  New  Virginia, 
la. 

HEATING  AND  VENTILATING  A  COTTON  MILL.— The 
Hope  Mills  Manufacturing  Company,  of  Hope  Mills,  N.  C,  has 
equipped  its  mills  throughout  with  the  "hot-blast"  system  of  heating 
and  ventilation.  All  steam-coils  are  concentrated  in  a  heater  in  the 
basement,  through  which  the  air  is  drawn  by  a  fan  and  distributed  to 
the  several  rooms  through  galvanized  iron  piping  and  brick  flues. 
The  fan  is  driven  by  a  direct-connected  horizontal  engine  which  ex- 
hausts into  a  section  of  the  heater.  The  remainder  of  the  heater  is  of 
such  capacity  that,  using  exhaust  steam  from  the  mill  engines,  the 
buildings  can  be  heated  to  a  temperature  of  70  degres  F.  when  the 
temperature  is  10  degrees  above  zero  out-of-doors.  The  finishing 
building  and  the  weave  shop  each  contain  two  stories,  and  in  ad'ii- 
tion,  provision  has  been  made  for  furnishing  enough  heat  to  the  first 
story  of  the  storehouse  to  prevent  the  freezing  of  the  automatic 
sprinkler  apparatus  for  fire  protection,  while  the  second  story  is  to  be 
heated  to  70  degrees  F.  The  guarantees  are  based  upon  the  use  of 
fresh  outside  air,  although  when  warming  up  in  the  morning  the  air 
may  be  drawn  from  the  interior,  thus  saving  a  considerable  amount  of 
steam.  Live  steam  at  90  lbs.  pressure  is  to  be  used  at  night,  but,  as 
stated  above,  the  pipe  capacity  of  the  heater  is  sufficient  to  permit  the 
use  of  exhaust  steam  from  the  power-plant  of  the  mill  in  the  d.iy- 
time.  The  entire  equipment  has  been  designed  and  installed  by  the 
B.  F.  Sturtevant  Company,  of  Boston. 

2,400-HP  GAS  POWER  PLANT  IN  CEMENT  WORKS.— The 
lola  Portland  Cement  Company  has  recently  ordered  from  West- 
inghouse,  Church,  Kerr  &  Co.  a  280-hp,  three-cylinder  vertical  gas 
engine  as  an  addition  to  the  extensive  power  equipment  of  its 
cement  plant  at  Tola,  Kan.  The  company  operates  its  plant  upon 
natural  gas  fuel  and  is  one  of  the  largest  users  of  gas  power  in  the 
cement  manufacturing  field.  The  present  equipment  comprises 
twelve  engines  of  the  Westinghouse  vertical  three-cylinder  and  two- 
cylinder  single-acting  type,  aggregating  2,100  hp.  These  engines 
operate  various  classes  of  machinery,  such  as  rock  crushers,  rotary 
kilns,  shafting  and  generators,  for  supplying  light  and  incidental 
power  throughout  the  works.  With  the  additional  engine  the  power 
plant  will  comprise  six  engines  of  280  hp  each,  five  125  hy  each  and 
two  small  engines.  The  125-hi)  engines  are  used  for  driving  kilns  and 
the  280-hp  for  the  rotary  crushers.  The  machinery  is  in  general 
arranged  in  groups  upon  sections  of  counter  shafting  driven  by  a 
single  engine  either  direct-connected  or  rope  driven.  In  point  of 
size  the  installation  has  few  precedents  and  its  successful  operation 
under  such  severe  conditions  demonstrates  the  many  advantages  of 
gas  power   for  industrial   establishments  of  all  kinds. 

STORAGE  BATTERIES  FOR  POWER  PLANTS.— Among  re- 
cent contracts  for  installations  of  the  Chloride  accumulator  in  rail- 
way service,  the  Electric  Storage  Battery  Company,  of  Philadel- 
phia, has  closed  two  with  the  Portland  Railroad  Company,  located 
at  Yarmouth  and  Underwood  Park,  Me.  The  battery  at  Yarmouth 
consists  of  216  cells  having  a  capacity  of  134  kw-hours,  and  is  located 
midway  from  the  power-house  on  the  same  branch.  Contracts  have 
been  closed  with  the  Seattle  Electric  Company,  Seattle,  Wash.,  for  a 
battery  of  288  cells  having  a  capacity  of  628  kw-hours  ;  the  Water- 
ville  and  Oakland  Railway  Company,  Waterville,  Me.,  for  a  battery 
(if  220  cells  with  a  capacity  of  205  kw-hours;  the  Reading  Power 
Company,  at  Reading,  Pa.,  for  a  battery  of  264  cells  with  a  capacity 
of  740  kw-hours.     The  Portland  and  Brunswick  Railway  Company, 


at  Brunswick,  Me.,  has  increased  the  capacity  of  its  battery  by  the 
addition  of  plates,  and  the  Camden  Interstate  Railway  Company,  has 
contracted  for  the  third  battery  of  Chloride  accumulators  on  its 
system.  This  last  one  is  to  be  located  at  Huntington,  W.  Va.,  and 
consists  of  288  cells,  having  a  capacity  of  314  kw-hours. 

THE  EWING  MERKLE  ELECTRIC  COMPANY,  of  St.  Louis 
and  Shreveport  is  having  a  large  sale  of  dynamos  and  motors  of  the 
Commercial  make,  for  which  it  is  the  general  selling  agent.  Among 
the  sales  for  complete  plants  reported  by  it  for  the  past  week  are : 
Huic-Hodge  Lumber  Company,  Hodge,  La.,  20  kw ;  Keith  Lumber 
Company,  Voth,  Texas,  30  kw ;  Eagle  Lumber  Company,  Eagle  Mills, 
Ark.,  40  kw;  T.  C.  Reed,  Cerro  Gordo,  Ills.,  60  kw ;  Shreveport 
County  Club,  Shreveport,  La.,  6%  kw;  Wm.  Cameron  &  Co.,  Saron, 
Tex.,  30  kw ;  French  Creek  Lumber  Co.,  Chidister,  Ark.,  6%  kw ;  Val 
Ries  &  Co.,  Belleville,  Ills.,  25  hp.  This  company  also  reports  the 
sale  of  a  very  large  amount  of  supplies  and  equipment  for  telephone 
companies. 

JOHNSON-KAHN  APARTMENT  HOUSE.— The  apartment 
house  now  being  built  between  Seventy-first  and  Seventy-second 
Streets,  Riverside  Drive,  by  the  Johnson-Kahn  Company,  5(X)  Fifth 
Avenue,  New  York,  is  to  be  equipped  with  two  automatic  high-speed 
engines,  of  125  hp  each,  and  one  of  100  hp  capacity.  The  Payne  En- 
gineering Company,  141  Broadway,  took  the  order.  These  engines 
are  to  be  direct-connected  to  generators  of  C.  &  C.  build.  The  larger 
engine  will  be  coupled  to  75-kw  generators,  while  the  other  engine 
v/ill  be  direct-connected  to  a  generator  of  6o-kw  capacity.  The 
switchboard  will  be  supplied  by  the  C.  &  C.  people.  The  boilers- 
three  units  of  150  hp  each— will  be  built  by  the  Titusville  (Pa.)  Iron 
Company.     The  wiring  contract  has  not  yet  been  let. 

EQUIPMENT  FOR  APARTMENT  HOUSES,  ETC.— Percival 
R.  Moses,  consulting  engineer,  35-37  Nassau  Street,  New  York,  is 
about  to  let  contracts  for  the  electrical  equipment  of  a  number  of 
apartment  houses  and  office  buildings  now  under  construction  in 
New  York.  The  Louis  M.  Jones  Building,  northeast  corner  of  Broad- 
way and  Leonard  Street — a  12-story  office  building — is  to  be  equipped 
with  two  14-in.  x  14-in.  simple,  automatic,  high-speed  engines  for 
direct-connection  to  generators  of  80-kw  capacity  each.  This  outfit 
is  intended  for  lighting  purposes.  The  Westminster  Hotel,  East 
Sixteenth  Street  and  Irving  Place,  which  is  being  remodeled,  is  to 
have  a  loo-hp  simple  automatic  high-speed  engine,  lo  be  direct-con- 
nected to  a  6o-kw  generator. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  of  Mil- 
waukee, Wis.,  makes  the  following  important  announcement :  "The 
constantly  increasing  demand  for  Christensen  air  brakes  and  'Ceco' 
electrical  machinery  has  made  a  change  of  our  organization  necessary. 
To  accomplish  this  result,  the  owners  of  the  stock  of  this  company 
have  organized  the  National  Electric  Company,  and  the  assets,  good 
will,  etc.,  of  this  company  have  been  transferred  to  the  Na- 
tional Electric  Company;  the  purposes,  ownership,  management  and 
control  of  the  new  company  are  identical  with  those  of  the  old.  We 
desire  and  solicit  a  continuance  under  our  new  name  of  the  satis- 
factory relations  which  have  heretofore  existed  between  us  and  the 
trade." 

BRITISH  CARS,  ETC.,  FOR  WELLINGTON,  N.  Z.— British 
firms  have  been  awarded  the  contracts  for  practically  everything  in 
the  way  of  equipment,  etc.,  for  the  Wellington,  New  Zealand, 
municipal  electric  traction  system,  through  M.  A.  Cartney,  McElroy 
&  Co.,  Havemeyer  Building.  The  British  Electric  Car  Company  will 
build  the  car  bodies  of  twelve  double-deckers,  the  same  number  of 
single  deck  and  eight  combination  cars.  The  contract  was  placed  in 
England  because  of  better  prices  and  more  favorable  deliveries  hav- 
ing been  ofifered  than  could  be  obtained  on  this  side. 

THE  CHASE-SHAWMUT  COMPANY,  manufacturer  of  elec- 
trical specialties,  390  Atlantic  Avenue,  Boston,  is  now  building, 
among  others,  theatre  switchboards  for  the  following  houses :  Con- 
servatory of  Music,  Boston ;  New  York  Theatre,  Hudson  Theatre, 
New  Amsterdam  Theatre  and  New  Amsterdam  Roof  Garden,  the 
last  four  in  New  York.  It  is  also  at  work  on  an  order  for  twenty- 
eight  switchboards  for  the  United  States  Engineer's  office,  Portland, 
Maine. 

J.  HOLT  GATES  &  CO.,  1436  Monadnock  Building,  Chicago,  have 
taken  the  agency  of  the  Skinner  Engine  Company,  of  Erie,  Pa.  They 
are  also  acting  as  representatives  of  the  Quincy  Company,  of  Quincy, 
111.,  for  large  Williams  vertical,  cross  compound  engines.  This  firm 
is  now  in  a  position  to  erect  complete  steam  and  electric  plants. 

GENERAL  ELECTRIC— The  General  Electric  Company  will 
erect  three  new  buildings  and  add  largely  to  its  Lynn,  Mass.,  plant. 
The  company  has  secured  contracts  for  a  complete  arc  lighting  sys- 
tem at  Shanghai,  and  for  motors  for  the  new  railways  at  Kobe  and 
Tokio,  Japan. 
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SOME  C.  &  C.  FOKliltiN  AND  DOMESTIC  ORDERS  1  he 
C.  &  C.  Electric  Coni|>iiuy  lias  secured  a  contract  tliroiiuli  C.  R. 
Heap,  47  Victoria  Stnti,  l.omlon,  S.  VV..  who  li.millcs  coiisiiUraljJc 
i|tiuiititic.s  of  .Aiiicricaii  iiiacliiiicry,  (or  a  So  lip  .scries  p. uallii  i-ipiip 
inent  tu  be  titilizcU  lor  operating  a  Hoc  <|tudruple  prinling  press 
in  the  plant  of  the  UinniiU'lttim  Daily  t'ost.  The  Shcrniaii  House 
Hotel,  Chicago,  111.,  is  to  be  e(|uippcil  with  a  lookw  C.  &  C.  gen- 
erator to  be  dircct-cotnieclcd  to  an  engine  built  by  the  Ames  Iron 
Works,  Oswego,  N,  Y.  This  outlit  is  intended  for  lighting  pur- 
poses. Edward  Hucber,  electrical  contractor  ol  llackettsio\sn, 
N.  J,,  has  ordered  a  .<o-kw  dynamo  for  direct  connection  to  a  Nash 
gas  engine  for  installation  in  the  Rutherford  Stuyvesant  resident 
at  Tranquility  Earms.  The  Hroadway  Tabernacle  Church  is  to  be 
equipped  with  three  C.  &  C.  motors  aggregating  50  hp.  They  will 
be  used  for  ilriving  Sturtcvant  blowers.  The  Rogers  Locomotive 
Works,  I'aterson,  X.  J.,  are  to  be  shipped  a  50-lip,  also  a  75-hp 
motor.  This  will  make  the  ninth  order  received  from  the  same 
source  during  the  last  six  months.  The  I'alerson  Electrical  Supply 
Conii)any  secured  these  orders  on  behalf  of  the  C.  &  C.  people.  An 
order  has  been  taken  from  William  J.  Thompson,  of  Washington 
Park,  X.  J.,  for  a  KK)-kw  belted  generator  and  a  4ohp  motor.  This 
equipment  will  be  used  for  lighting  ami  for  operating  various  amuse- 
ment plants  at  that  New  Jersey  resort.  The  Uedstcad  &  Bedding 
Company  is  to  have  a  motor-generator  set  for  reducing  power  from 
500  volts  to  230  volts.  Eight  motors  of  7S-kw  capacity  have  also 
been  ordered.  The  Martin's  Creek  (Pa.)  Portland  Cement  Com- 
pany has  ordered  a  175-kw  belted  generator  and  two  8o-hp  motors, 
also  a  Oo-hp  motor,  switchboard,  etc.  The  Metropolitan  Printing 
Company,  222  West  Twenty-sixth  Street,  New  York,  has  just  or- 
dered eight  motors  of  6-hp  capacity  each,  which  will  make  a  total 
of  nearly  30  C.  &  C  machines  ordered  by  that  concern.  The  motors 
are  for  direct  connection  to  printing  presses.  The  Brooklyn  Ter- 
minal plant  of  the  Brooklyn  Bridge  is  to  put  in  a  so-kw  generator 
for  lighting  use.  The  generator  will  be  direct-coimected  to  a  Reeves 
engine.  The  McKeesport  (Pa.)  Daily  Nczvs  plant  is  to  be  c<iuipped 
with  a  25-hp  series-parallel  outfit  for  operating  a  Hoe  press.  The 
^tetropolitan  Life  Bldg..  i  Madison  Square,  N.  Y..  is  to  be  installed 
with  nine  motors,  aggregating  150  hp.  These  machines  will  be  used 
for  driving  Sturtevant  blowers  and  Blackman  exhausters.  A  1,000- 
amp.  booster  of  125-kw  capacity — the  fourth  order — is  to  be  built  by 
the  C.  &  C.  Company  for  the  Brooklyn  Edison  plant. 

CONVEYOR  PL.\NT  FOR  SOUTH  AFRICA.— The  New 
Kleinfontein  mines,  South  Africa,  are  to  be  equipped  with  an  ex- 
tensive conveyor  plant,  the  contract  for  which  has  been  secured  by 
the  Robins  Conveying  Belt  Co.,  Park  Row  Bldg.,  New  York,  through 
Eraser  &  Chalmers,  Limited,  Johannesburg.  The  plant  will  be  elec- 
trically operated.  The  New  Kleinfontein  will  be  the  first  South 
.-\frican  mine  of  any  size  to  be  equipped  throughout  with  conveying 
belts,  although  considerable  Robins  equipment  is  already  in  opera- 
tion in  the  De  Beers,  Witwatersrand  Deep.  New  Primrose,  Robinson 
and  Van  Ryn  mines :  also  in  the  Cassel  and  Natal  Glencoe  collieries, 
and  in  the  Imperial  cold  storage  plant.  -Ml  the  New  Kleinfon- 
tein ore,  from  the  time  it  is  loaded  into  the  headgear  until  the  sands 
and  waste  rock  are  precipitated  to  the  dump,  will  be  manipulated  en- 
tirely by  Robins  belts.  All  coal  is  to  be  unloaded  from  hopper- 
bottomed  trucks  into  bins,  below  which  will  be  a  Robins  conveyor 
which  will  take  it  aside  to  be  crushed  to  about  one-inch  cubes, 
when  it  will  be  lifted  vertically  by  means  of  an  elevator  to  another 
belt  traversing  the  boiler-house.  This  latter  belt  with  its  traveling 
tripper  will  distribute  the  coal  into  hoppers,  from  which  it  will  be 
drawn  into  automatic  stokers.  The  main  belt  to  the  dump  will  be 
carried  on  a  steel  trestle  work,  the  upper  end  of  which  will  be  120 
feet  above  ground.  All  the  conveyors  will  be  driven  by  British 
motors — enclosed  type,  slow  speed,  back-geared — to  be  supplied  by 
Dick,  Kerr  &  Co.  The  motors  are  to  be  direct-connected  to  the  driv- 
ing pulley  of  each  conveyor. 

NEW  YORK  &  JERSEY  RAILROAD  COMPANY.— J-  G.  White 
&  Co..  29  Broadway.  New  Y'ork  City,  have  been  appointed  consulting 
electrical  engineers  for  the  New  York  &  Jersey  Railroad  Company, 
for  which  Mr.  Charles  M.  Jacobs  is  chief  engineer.  Mr.  Jacobs  is 
also  chief  engineer  for  the  proposed  tunnels  of  the  Pennsylvania 
Railroad  Company  under  the  Hudson  River,,  and  was  the  chief 
engineer  who  supervised  the  construction  of  the  East  River  gas 
tunnel.  The  work  of  J.  G.  White  &  Co.,  in  connection  with  this 
appointment,  will  cover  the  electrical  equipment  of  the  company's 
tunnels  under  the  Hudson  River,  and  terminals,  rolling  stock  and 
equipment,  system  of  electrical  conductors,  signal  and  interlocking 
apparatus,  electrical  lighting  of  tunnels  and  terminals,  conduits  and 
cables  for  carrying  electric  current,  and  other  details  connected  with 
the  electrical  equipment  of  the  above  company's  system,  which  will 
also  include  the  elevators,  ventilation  and  heating  of  the  terminals. 

LIGHTING  A  CIRCUS.— The  Ringling  Brothers  have  arranged 
for  the  use  of  Nernst  lamps  to  illuminate  the  pavilions  of  their 
circus,   which   has  been   in    winter   quarters   at   Baraboo,  Wis,,   and 


recently  opened  the  present  .stason  111  Trrrc  Haute,  Ind.  In  order  to 
provide  the  proper  current  lor  running  the  Nernst  lamps,  the 
Ringliiig  llrothers  hud  to  sacrifice  three  direct-current  machines, 
which  had  been  made  (or  them  according  to  special  design,  con- 
struction and  weight,  and  intended  to  be  used  for  running  direct- 
current  enclosed  arc  lamps.  .After  seeing  the  Nernst  lamp,  however, 
they  decided  to  cancel  all  orders  (or  direct-current  ajiparatus  and 
have  installed,  instead,  three  alternating-current,  220-volt  machines, 
the  lamps  being  hurried  forward  by  express  in  order  to  be  in  time 
lor  the  opening  perlormance. 

INTERURH.AN  at  Toledo,  OHIO.— The  loledo  Intemrban 
Construction  Company  at  Toledo,  Ohio,  informs  ns  that  its  road  is 
making  good  progress,  and  that  it  has  already  purchased  cars,  rails, 
ties  and  overhead  material.  The  cars  arc  designed  a(tcr  those  of  the 
Lake  Shore  &  Michigan  Southern  Railroad  limited  library  type,  and 
arc  finished  in  mahog.iny,  oak,  cherry,  natural  and  anti(|ue  finishes. 
They  .ire  e(|iiipped  willi  lour  Westinghoiise  No.  yU  motors  mounted 
on  Dorner's  latest  improved  M.  C.  li.  trucks  and  geared  to  a  speed 
of  75  miles  an  hour.  They  arc  e(|uip|)ed  also  with  Westinghouse 
automatic  air  brakes.  The  company  asserts  that  these  are  the  finest 
interurban  cars  ever  built. 

ABliRDEEN  (SCOTLAND)  TROLLEYS.— At  a  recent  meeting 
of  the  Tramways  Committee  of  the  Aberdeen  Town  Council,  tenders 
were  opened  for  twelve  new  cars  to  be  used  on  the  lines  of  the 
Suburban  Tramways  Company,  Aberdeen,  Scotland.  The  contract 
was  given  to  the  British  Westinghouse  Electric  &  Manufacturing 
Company,  Limited,  and  included  the  British  Electric  Company's  car 
bodies,  Westinghouse  equipment  and  Brill  trucks,  the  total  cost  being 
approximately  $36,000.  These  cars  arc  expected  to  be  in  operation  by 
the  end  of  June,  the  equipment  being  identical  in  every  respect  witli 
that  already  installed  in  the  Aberdeen  cars 

THE  LUNKENHEIMER  COMPANY,  of  Cincinnati,  Ohio,  man- 
ufacturer of  brass  and  iron  steam  specialties,  etc.,  has  recently  placed 
with  the  Nernst  Lamp  Company,  of  Pittsburg,  a  large  additional 
order  for  Nernst  lamps  of  various  sizes.  The  Lunkenheimer  plant 
is  now  illuminated  throughout  by  this  make  of  lamp,  it  having  been 
found  superior  to  others  in  its  uniform  quality  of  light,  with  all  sizes 
of  units,  a  feature  that  is  impossible  with  a  mixture  of  arc  and  in- 
candescent lamps. 

THE  TOLEDO,  BOWLING  GREEN  &  SOUTHERN  TRAC- 
TION COMPANY  has  recently  purchased,  from  the  Westinghouse 
Electric  &  Manufacturing  Company  a  250-kw  rotary-converter,  which 
will  be  used  for  supplying  current  to  its  lines.  Power  will  be  re- 
ceived in  the  form  of  alternating  current  from  the  Maumee  Valley 
Electric  Company,  which  is  installing  a  250-kw  inverted  Westing- 
house rotary-converter  for  the  purpose,  together  with  three  loo-kw 
raising  transformers. 

SOUTHERN  ELECTRICAL  COMBINE.— Three  leading  elec- 
trical firms  in  New  Orleans  have  consolidated — the  Safety  Electric 
Company,  the  Newman- Spranley  Electric  Company  and  Stern  & 
Marks.  Though  details  of  the  consolidation  have  not  yet  been 
arranged  at  the  time  of  writing,  it  is  understood  that  the  new  con- 
cern will  be  known  as  the  Safety  Electric  Company.  Charles  Wein- 
berger, president  of  the  Safety  Electric  Company,  will  be  the  chief 
executive  of  the  company.  Mr.  Stern,  of  Stern  &  Marks,  has  been 
slated  for  manager. 

RARITAN  (N.  J.)  POWER  PLANT.— The  National  Fire- 
Proofing  Company,  of  Pittsburg,  whose  New  Y'ork  offices  are  in  the 
Broadway-Maiden  Lane  Building,  will  shortly  award  contracts  for 
the  erection  and  equipment  of  a  central  power  station  for  lighting 
and  operating  the  company's  plants  located  on  the  Raritan  River, 
N.  J.     About  $120,000  is  to  be  expended. 

MEXICAN  LIGHTING  PROJECT.— Contracts  are  pending  for 
the  construction  and  equipment  of  a  lighting  plant  in  the  town  of 
Jehuacan,  Mexico,  which  place  has  a  population  of  about  12.000, 
and  is  noted  for  its  medicinal  waters  and  baths.  Mocente  Sanchez 
and  Ramon  de  la  Fuente  are  primarily  interested  in  the  project. 

B.ALL  ENGINE  ORDERS.— The  Morreau  Gas  Fixture  Com- 
pany, of  Cleveland,  Ohio,  is  to  be  electrically  equipped.  The  engine 
will  be  furnished  by  the  Ball  Engine  Company,  Erie.  Pa.,  and  will 
be  direct-connected  to  Westinghouse  generator.  The  Ball  Engine 
Company  has  also  been  awarded  a  contract  for  14  engines,  amounting 
to  2,400  hp,  for  electrical  purposes  in  sugar  factories.  The  engines 
will  all  be  direct-connected  to  Crocker- Wheeler  generators. 

ELECTRICAL  EQUIPMENT  FOR  JERSEY  CITY  PL.ANT.— 
The  \.  B.  See  Elevator  Company  is  about  to  let  contracts  for  the 
electrical  equipment  of  its  new  plant  in  Jersey  City.  \\' .  S.  Bar- 
stow,  electrical  engineer.  Bowling  Green  Building,  New  Y'ork,  is 
acting  as  expert  in  the  matter. 

CAR  HE.ATERS.- Mr.  C.  S.  Hawley,  of  the  Consolidated  Car 
Heating  Company's  New  York  office,  has  just  closed  a  contract  with 
the  Philadelphia  Rapid  Transit  Company  for  515  cars. 
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The  telephone. 


CRAWFORDVILLE,  ARK.— The  Crittenden  County  Telephone  &  Tele- 
graph Company,  of  Crawfordville,  has  filed  articles  of  incorporation,  the  cap- 
ital stock  being  $2,000.  The  officers  arc  W.  Z.  Bunn,  president;  C.  L.  Camp- 
bell, vice-president  and  general  manager;  Hugh  Chambers,  secretary  and  treas- 
urer. 

COLUMBUS,  GA. — The  Columbus  Automatic  Telephone  Company  has  been 
organizctl  with  a  capital  stock  of  $1,000,000.  The  Southern  Telephone  Con- 
struction Company  will  build  the  system.  John  T.  Norman,  of  Columbus,  has 
been  elected  i)rcsident  of  the  new  company.  Conduits  are  being  laid  for  un- 
dergrounil    wires. 

ATLANTA,  GA. — The  American  Telegraph  and  Telephone  Company,  of 
Atlanta,  is  a  new  concern  which  it  is  believed  will  build  an  extensive  long- 
distance telephone  system  in  Georgia.  A.  Ward  Cobb,  of  Atlanta;  M.  \V. 
Beck,  of  Griffin,  and  others  are  interested.  The  company  will  begin  with  a 
capital  of   $25,000,   but  asks   for  authority   to  increase  to   $500^000. 

OWENSVILLE,  INI).— Tlie  Number  Eight  Telephone  Company  has  in- 
corporated. The  principal  office  will  be  at  Owensville.  Thos.  J.  Boren,  L.  F. 
Mauck   and  W.   D.  Johnson   are  directors. 

TWELVE  MILE,  IND.— The  Twelve  Mile  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $5,000.  L.  C.  Miller,  J.  M. 
Deniston  and  Win.   Carson  are  directors. 

WARREN,  INI). — The  Warren  Telephone  Company  is  to  make  improve- 
ments to  its  city  lines  and  is  installing  a  new  switchboard  with  a  capacity  of 
140   drops.     This  is  made  necessary  to  take  care  of  the  increasing  business. 

INDIANAPOLIS,  IND. — The  Fairview  Telephone  Company  has  incorpo- 
rated with  a  capital  stock  of  $1,600.  The  principal  office  will  be  located  at 
Sugar  Branch,  Switzerland  County.  J.  K.  Cunningham,  Wm.  B.  Pavey  and 
Joseph  Goodner  are  direcioi». 

SHELBYVILLE,  IND.— The  girls  employed  by  the  Bell  Telephone  Com- 
pany in  this  city  as  operators  went  out  on  a  strike  because  the  manager  frosted 
the  windows  to  prevent  them  from  looking  out.  The  business  over  the  lines 
was  at  a  standstill   for  several  days. 

FAIRBANKS,  IND.— The  Fairbanks  Mutual  Telephone  Company  has  in- 
corporated to  construct  lines  within  Sullivan  County.  The  capital  stock  is 
$5,100,  and  the  directors  are  Levi  Drake,  E.  D.  Carrithers,  Addison  Drake, 
John  Johnson,  J.  V.   Dex,   George   Fuller  and  Owen  Kisner. 

M.^DISON,  IND. — The  commissioners  of  Jefferson  County  have  granted  to 
Capt.  William  Kirk  &  Co.,  a  franchise  to  erect  telephone  lines  and  exchanges 
all  over  the  county,  making  outside  connections.  This  is  said  to  be  a  step 
toward  extensive   telephone  development  in  this  county. 

HARTFORD  CITY,  IND.— The  United  Telephone  Company  has  decided 
upon  extensive   improvements  here  and  at   Montpelier. 

LAWRENCEBURG,  IND.— The  People's  Telephone  Association,  of  Indiana, 
has  purchased  the  line  of  the  Dearborn  County  Telephone  Company.  The  Peo- 
ple's Association  will  make  extensive  improvements  in  the  lines  and  property. 

INDIANAPOLIS,  IND.— H.  B.  Gates,  J.  S.  Schaf,  E.  I.  Fisher,  of  this 
city,  and  George  W.  Beers,  of  Ft.  Wayne,  are  seeking  an  independent  telephone 
franchise  in  Cincinnati.  The  Indiana  men  think  Cincinnati  offers  an  attract- 
ive field  for  an  independent  telephone  system  since  resident  telephones  that 
cost  $24  a  year  in  Indianapolis  cost  $72  in  Cincinnati.  Business  telephones  that 
bring  $40  a  year  here  are  $125  there.  The  Indiana  men  are  able  to  enlist  cap- 
ital and  will  invade  Cincinnati  with  one  million  dollars  behind  their  enterprise. 

NASHVILLE,  IND. — A  little  over  a  year  ago  a  telephone  exchange  was 
established  here  by  the  Morgantown  Telephone  Company  and  fifty  or  more 
telephones  were  put  in  the  residences  and  business  houses.  A  few  weeks  ago 
a  petition  was  forwarded  to  the  company  asking  for  free  service  to  Columbus, 
a  few  miles  distant,  and  upon  refusal,  the  patrons  ordered  their  telephones  out. 
This  will  be  done  and  Nashville  will  be,  for  the  second  time,  without  telephone 
service.  The  Bell  Company  will  at  once  install  a  new  exchange  and  give  the 
citizens   free   service   to   Columbus. 

EVANSVILLE,  IND.— The  stockholders  of  the  Municipal  Telephone  Com- 
pany of  this  city,  held  a  meeting  recently  and  elected  James  Lauer,  president; 
R.  K.  Dunkerson,  treasurer,  and  F.  M.  Petersheim,  secretary.  The  com- 
pany then  employed  F.  E.  Eversole  as  constructing  engineer  for  the  municipal 
plant.  Mr.  Eversole  has  just  completed  a  plant  at  Dayton,  Ohio,  and  it  was 
for  this  reason  the  municipal  company  was  able  to  secure  his  services.  Prepa- 
ration is  being  made  for  the  hearing  of  the  suit  to  oust  the  Cumberland 
Company  the  first  week  in  June.  The  attorneys  for  the  Cumberland  Com- 
pany asked  Mayor  Covert,  chief  of  police  Ilencke,  members  of  the  board  of 
works  Albeckcr  and  Wonderlick,  Councilmen  Iglehart  and  McCutcheon  and 
City  Attorney  Funkhouser,  if  each  of  them  held  stock  in  the  municipal  tele- 
phone company.  They  answered  in  the  affirmative.  The  object  of  the  inquiry 
is  beyond  conjecture  since  the  city  charter  docs  not  prevent  a  city  official 
from  holding'  stock   in  a  corporation. 

MUSCATINE,  lA. — An  ordinance  has  been  introduced  in  the  council  re- 
quiring the  placing  of  all  telephone  wires  in  this  city  under  ground. 

LE  CLAIRE,  lA. — The  Le  Claire  Independent  Telephone  Company  has 
been  organized  to  take   over   the  present  system,  which  will   be  improved. 

COUNCIL  BLUFFS,  lA.— The  Pottawatomie  County  Mutual  Telephone 
Company  has  bren  incorporated  with  a  capital  stock  of  $150,000.  .Among  the 
directors  is  C.  A.  Bene. 

THURMAN,  lA. — The  Fremont  County  Telephone  Company  has  been  or- 
ganized with  a  capital  stock  of  $12,000,  by  H.  M.  McCartney,  C.  R.  Paul, 
O.   E.  McCartney,   I.  A.  Loose,  L.   S.  Amber  and  R.   B.   Lcecka. 

FRANKFORT,  KY.— The  Pleasant  Grove,  Bcthcll  &  Floyds  Fork  Telephone 
Company  of  Bullitt  County  has  been  incorporated  with  a  capital  stock  of  $150. 


WEST  PARIS.  ME.— The  Curtis  Hill  Paris  Telephone  Company,  of  West 
Paris,  has  been  incorporated  with  a  capital  stock  of  $10,000.  The  promoters 
are  W.  H.  Lurvcy,  C.  A.  Fickett,  F.  C.  Buck,  F.  L.  Wyman,  S.  C.  Curtis, 
Woodstock;  C.  S.  Dudley,  O.  G.  Curtis,  E.  L.  Porter,  W.  C.  Stearns,  J.  S. 
Dudley.  J.  A.  Bickncll,  F.  H.  Packard,  S.  T.  White,  C.  L.  Curtis,  John  A. 
Ross,  VV.   W.   Dunham,  A.  J.   Abbott,   W.   E.  Curtis,  C.   W.  Chase,  Paris. 

BLISSFIELU,  MICH. — The  Blissfield  Telephone  Company  has  increased 
its  capital  stock   from   $7,000  to  $25,000. 

NEWBERRY,  MICH.— The  Munising  Telephone  &  Electric  Company  has 
been  awarded  the  contract  by  the  Michigan  Telephone  Company  to  establish  a 
telephone   exchange  at    Newberry. 

NORVELL,  MICH.— The  Brooklyn  and  Wampler's  Lake  Telephone  Com- 
pany has  filed  articles  ot  association,  the  capital  stock  being  $250.  The  head- 
quarters of  the  company  will  be  at  Norvell.  The  directors  for  the  first  year 
are  Ed.   Hoxsie,  Harry  A.   Blum  and  Charles  Dresser. 

ELBOW  LAKE,  MINN.— The  Grant  County  Telephone  Company,  of  El- 
bow Lake,  with  a  capital  stock  of  $100,000,  has  been  incorporated  by  Wil- 
liam E.  Sandeene,  Linnieus  V.  Barnes,  Henry  Sampson  and  Edward  J. 
Scofield. 

ST.  LOUIS,  MO.— In  the  City  Council  a  bill  was  recently  introduced  by 
Councilman  Sheehan,  providing  for  a  subway  system  throughout  tlie  city. 
The  ordinance  grants  the  right  to  run  underground  electric  or  steam  railways, 
pneumatic  tube  systems,  telephone  and  telegraph  wires,  and  anything  else  that 
can  be  put  underground.  The  persons  seeking  the  franchise  are  Eugene 
Dcvine,  W.   T.   Coony  and  John   C.   Kinney. 

LINCOLN,  NEB. — The  new  independent  telephone  company  in  this  city 
has  purchased  a  site  for  its  new  exchange,  which  will  cost  from  $12,000  to 
$15,000.  The  company  claims  to  have  already  obtained  2,000  subscribers  and 
expects   to   increase   the   number  to   3,000. 

SOUTH  OMAHA,  NEB.— The  Interstate  Independent  Telephone  Company 
will  establish  a  system  here.  The  Stromberg-Carlson  Manufacturing  Company, 
of  Chicago,  is  interested  in  the  new  enterprise.  Underground  conduits  will  be 
laid  throughout  the  business  portion  of  the  city.  The  company  will  start  with 
1,000  telephones  and  will  provide  for  future  growth  to  the  extent  of  2,000. 
The   franchise  of   the   new   company   was  granted   last    Fall. 

LITTLE  FALLS,  N.  Y. — The  Interstate  Telephone  Company's  exchange  in 
this  place  was  destroyed  by  fire  recently,  entailing  a  loss  of  $10,000. 

BLISS,  N.  Y. — A  new  telephone  company  has  been  incorporated  here  with 
a  capital   stock  of  $500.     It  will  render  local   service  and  build   farmers'   lines. 

PENN  YAN,  N.  Y. — The  Penn  Yan  Telephone  Company  has  been  incor- 
porated with  a  capital  of  $50,000.  Directors:  B.  G.  Hubbell,  Buffalo,  and  T. 
H.   Chew  and  L.  G.  Hoskins,  Geneva. 

CATTARAUGUS,  N.  Y.— The  Pioneer  Telephone  Company,  of  Cattarau- 
gus, has  been  incorporated  with  a  capital  stock  of  $12,000,  by  Edward  C.  Is- 
bell,   Edward   G.   Dietrich   and    Ernest   B.    Houghton. 

DURHAM,  N.  C. — The  Interstate  Telephone  Company,  of  Durham,  has  con- 
tracted for  a  $12,500  switchboard  to  be  installed  by  June   i. 

ASHEVILLE,  N.  C— It  is  announced  that  the  American  Telephone  and 
Telegraph  Company  will  build  a  long  distance  line  from  Morristown,  Tenn.,  to 
Asheville,   N.    C,   and  thence   to    Spartanburg,   S.    C. 

DILLONVALE,  OHIO. — The  Dillonvale  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  Mr.  W.  H.  Ward  is  one  of  the 
directors. 

CINCINNATI,  OHIO. — The  independent  telephone  lines  in  Indiana,  Ohio, 
and  Kentucky  will  secure  entrance  into  Cincinnati,  exclusive  of  the  Bell  lines. 
Twelve  distinct  companies  have  signed  a  ten-year  contract. 

PHILADELPHIA,  PA.— The  Keystone  State  Telephone  &  Telegraph  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $10,000.  The  officers 
are:  Treasurer,  C.  E.  Piatt;  directors:  Rob't  W.  Finletter,  James  M.  Ash- 
craft,  F.  V.   Kurtz,   C.   E.   Piatt,  Joseph  C.   Perry. 

EL  PASO,  TEX. — All  the  telephone  girls  in  El  Paso  are  on  a  strike  for 
higher   wages,  and  the  city   is   without   service. 

FORT  WORTH,  TEX.— The  contract  for  the  switchboard  for  the  Fort 
Worth  Telephone  Company  has  been  awarded  to  the  American  Electric  Tele- 
phone Company,  of  Chicago.     The  board  will  have  a  capacity  of  6,000  lines. 

BEAUMONT,  TEX. — The  Beaumont  Northeastern  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are  ). 
M.  Smith,  of  Beaumont;  W.  S.  Bruce,  of  Kountz,  and  Tony  Rulfs,  of  Naco- 
gdoches. 

COLORADO,  TEX.— The  Texas  &  Pacific  Telephone  Company,  of  this  city, 
has  purchased  the  line  between  Sweetwater  and  Robert  Lee,  in  Coke  County. 
This  gives  the  company  an  additional  600  miles  of  line,  which  covers  a  very 
large  part  of  West  Texas.  The  Southwestern  Telegraph  &  Telephone  Com- 
pany has  purchased  the  line  between  Waterford  and  Abilene  and  is  now 
stringing  double  copper   wires  the   entire   distance. 

SALT  LAKE  CITY,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Com- 
pany will  extend  its  lines  throughout  the  southwestern  portion  of  Utah,  fol- 
lowing the  general  line  of  the  proposed  San  Pedro,  Los  Angeles  and  Salt 
Lake    Railway. 

SEATTLE,  WASH.— .Articles  of  incorporation  for  the  North  American  Tel- 
egraph and  Cable  Company  to  lay  a  submarine  cable  from  Seattle  to  .Alaska 
and   X'ladivostok,  have  been  filed   here.     The   capital  stock   is  $5,000,000. 

FORT  ATKINSON,  WIS.— The  Jefferson  County  Telephone  Company,  of 
this  place,  has  increased   its  capital   stock   from  $8,000  to  $15,000. 

FOND  DU  LAC,  WIS.— The  Little  Wolf  River  Telephone  Company,  which 
was  sold  recently  to  Lcander  Choate,  of  Oshkosh,  will  be  re-organized.  New 
capital  will  be  put  into  the  enterprise  and  the  plant  will  be  improved  and 
strengthened. 

ONALASKA,  WIS. — The  La  Crosse  Gas  &  Electric  Company  proposes  to 
extend   its  wires  to  this  place. 

WALWORTH,  WIS.— The  Walworth  Telephone  Exchange  Company  has  in- 
creased its  capital  stock  from  $1,200  to  $2,200. 
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I.ll  111;  Kill  K.  AKK.  .\iilmr  Nrlll  i(  <il>..ui  u.  pcliliun  ll.c  t..iiiu.l  (..r 
ii   liaiii'liiiir  far  an  rlrclric  li«li(  |ilaiit. 

I'.\KIS.  ARK.  Tlir  I'nrii  KIrctric  Liulil  .<«  I'l.wrr  Compiiny,  of  I'arU,  lia« 
been  iricoriMiratcd;  i.n|>ital.  »ft,ooo.  Augii.t  IlarHcli,  prrtlclrnt;  Kd.  narncli. 
iccrrtary. 

CORDNA.  CAl..  niil«  will  probably  be  rccrlvr.l  .Se|.t  i  (or  an  clccltic  lighl 
plant,  lo  co.t  about  $45.0011.      II.   A.  Wood  ii  City  Clerk. 

SAN  IRANCISCO.  fAL.— The  San  Francino  Cas  &  Electric  Company 
wa«  orKani>rd  in  189?  with  soo.ooo  »hare4  at  $1011.  At  pre<rnt  it  ha»  180 
milra  of  wire,  o|)eralinB  ^.(■00  arc  and  jio.ooo  incandeicent  light*. 

LOS  ANC'iKI.KS,  CAL. — Reprcaentativet  of  the  Sprcckcli  Independent  Elec- 
tric Lightitig  Company,  of  San  Francitco,  are  reported  lo  be  in  Lob  Angeles  for 
the  ptirpo.-ir  of  purchasing  a  site  for  the  erection  of  an  electric  power  plant. 

SAN  FRANCISCO.  CAL.-The  San  Luis  Gas  »  Electric  Company,  of  San 
Francisco,  has  been  incorporated ;  capital,  $^00,000.  VV.  F.  Knardman,  Wm. 
Thomas  and   Woodley   B.    Smith,  of   San   Francisco,  are   among  the  directors. 

LOS  ANGELES,  CAL.— The  Monterey  Electric  Light  &  Development  Com- 
pany was  absorbed  last  year  by  the  Monterey  Gas  &  Electric  Company,  which 
has  also  taken  in  the  Monterey  &  Pacific  Railway.  The  present  management 
has   spent   some    $joo,ooo   in  improvements. 

DENVER,  COLO.— The  Denver  Highlands  Electric  Comp.my  shows  an  in- 
crease in  incandescent  lighting,  having  8000    i6-cp  lights. 

S.XLIDA,  COLO. — The  Edison  Electric  Light  Company  has  15  miles  of  copper 
wire  circuit,  50  3,ooo-cp  and  25  enclosed  arcs,  and  3,000  i6-cp  incandescent 
lights. 

TELLURIDE,  COLO.— The  Tclluride  Electric  Light  &  Power  Company  pur- 
chases power  from  the  Telluride  Power  Company  for  27  z.ooocp  arc  lights  and 
a, 500   incandescents. 

.\SPEN.  COLO. — The  Roaring  Fork  Electric  Light  &  Power  Company  is 
running  .-4  electric  motors  at  2i}4  cents  per  hp-day.  It  also  furnishes  heating 
for   underground  mine  stations. 

SILVERTON,  COLO.— The  Silverton  Electric  Light  &  Power  Company  uses 
the  General  Electric  system  and  has  30  5-amp.  G.  E.  enclosed  arc  lights  with 
2,aoo  incandescents.  We  are  indebted  to  the  manager,  Mr.  J.  Crawford,  for 
this  information. 

IDAHO  SPRINGS,  COLO.— The  Cascade  Electric  Company  which  buys  its 
current  from  the  United  Light  Company,  of  Georgetown,  Colo.,  operates  a 
15-mile  circuit  at  io,ooo  volt  and  8  miles  at  2300  volts.  There  are  20  2ooocp 
arc   lights   and    2,400    incandescents. 

RIDGEFIELD,  COX.V. — An  electric  light  plant  will  probably  be  constructed 
here.  Thos.  E.  Wing,  20  Nassau  St.,  New  York  City,  is  reported  interested 
in   the  matter. 

UNIONVILLE,  CONN.— The  Union  Electric  Light  &  Power  Company  has 
$40,000  capital  stock.  It  uses  Nernst  lamps,  single  glower,  for  street  lighting, 
and  has  about  3,000  incandescents  for  other  use.  Five  electric  motors  are  em- 
ployed,  also. 

NEW  BRITAIN,  CONN.— The  Connecticut  Railway  &  Lighting  Company  is 
stated  to  have  awarded  to  the  H.  Wales  Lines  Company,  of  Meriden,  the  con- 
tract to  erect  power  plants  in  New  Britain,  Waterbury  and  Meriden,  for  about 
$105,000.  The  construction  of  these  plants  is  a  part  of  the  plan  to  utilize 
the  motive  power  about  to  be  generated  at  the  water  privileges  along  Housatonic 
River  in  Litchfield  County  by  the  New  Milford  Power  Company. 

MILFORD,  DEL. — It  was  voted  to  issue  $20,000  bonds  for  electric  light 
and  other  improvements. 

OCALA,  FLA. — The  city  has  a  municipal  plant  with  E.  C.  Bennell,  superin- 
tendent. It  has  35  i,2oo-ep  arc  and  1,800  i6-cp  incandescent  lights.  At  present 
it  needs  a  200-kw  alternating  current  generator  direct  connected  to  250-hp 
engine  and  two  125-hp  boilers. 

CALHOUN,  G.-K.,  has  no  electric  lights,  but  the  mayor,  Mr.  Millhouse,  con- 
templates putting  in  a  plant. 

C.-\RROLTON,  G.-\. — The  Carrollton  Electric  Company  is  at  present  install- 
mg  a  125-hp  high  pressure  boiler  and  contemplates  the  erection  of  an  ice  and 
cold  storage  building  in  connection   with  the  present  works. 

ATLANTA,  GA. — The  Pope  Electrical  Company,  of  Atlanta,  will  erect  a 
plant  between  College  Park  and  East  Point  to  supply  these  towns  with  light, 
a  contract  to   this  effect  having  been  made. 

FITZGERALD,  GA. — The  water  and  light  plant  is  under  the  management  of 
the  city  officials.  It  operates  a  General  Electric  system,  has  10  miles  of  cir- 
cuit, 28  arc  lights  and  1,000  i6-cp  incandescents.  A  new  boiler,  a  dynamo  and 
engine  will  be  required  later. 

ASHLEY,  ILL. — The  citizens  have  voted  to  issue  $5,000  electric  light 
bonds. 

MASON  CITY,  ILL.— The  Mason  City  Electric  Light  plant  needs  a  7S-kw, 
125    cycle    alternator. 

VIRGINIA,  ILL. — The  Virginia  Electric  Light  Company  has  increased  the 
number  of  its  lights  to   2,000. 

BLOOMINGTON,  ILL.— The  Union  Gas  &  Electric  Company  has  prac- 
tically left  the  electric  lighting  field. 

RjW'JIOND,  ILL.^It  is  reported  that  this  city  will  install  a  municipal  elec- 
tric light  plant,  to  cost  about  $8,000. 

NEW  ATHENS,  ILL. — We  note  an  increase  in  electric  lights  in  the  New 
Athens  Electric   Light  &   Power   Company. 


HURON,  ILL.  The  C:oni.)lid«ted  Ciat  Ik  Electric  Company,  of  Huron,  hut 
been  lncur|Hir«led  with  a  capital  ttork  of  $j;,ouo. 

DECATUR,  II.L.--It  i>  atated  that  the  Decatur  Gai  Company  will  expend 
about   $,>o,ooo  in  impioving  Ita  plant   thi*  aummcr. 

CIIIC'A(!0,  ILL.-  The  Dearborn  Lighting  Company  baa  incrcaarcl  the  num- 
l>er  of  ita  lighta,  having  now  45  area  and    1,500  incandeacenit, 

ARCtJI.A,  ILL. — S.  L.  Woodwurth  ia  the  owner  of  the  electric  light  plant, 
which  (i|K-rulet  40  direct  iur»,  one   llttll  arc  iind   j.ooo    lOcp  im  .indcaicnla. 

BARKIN<;i"(»N,  11.1..  'Ihc  Burringlon  Electric  Light  Company  runt  a  50-hp 
motor  for  pumping  city  water.     The  rate  it  5  centa  per  thouaand  gallona. 

GILLKSI'IE,  ILL. — The  Gilleapie  Light  Com|iany  operatct  14  3,ooO'Cp  arc 
lighta  and  400  i6'Cp  incandeicenta.     It  alao  runa  two  motora  at  a  flat  rate. 

.MEM)()T.\,  ILL.--The  Mendota  Light  &  Meat  Company  hat  $10,000  cap 
ital,  opcratri  one  motor  circuit,  »s  2,uoO'Cp  arc*  and  i,aoo  i6-cp  incandescent 
lights. 

DE  KALI).  ILL. — The  DeKalb- Sycamore  Electric  Company,  organized  in 
igo.-,  Iioa  $joo,uou  capital  tlock  and  $175,000  bondt.  It  o|ieratct  763  encloicd 
arc   lights. 

DI.XO.N,  ILL.  The  Dixon  Power  Sc  Lighting  Company  has  $100,000  cap- 
ital .stork  and  $50,000  bondt.  It  has  55  miles  of  wire,  90  arc  and  7,000  inesD- 
deacent    lights. 

BKARDSTOWN,  ILL.— The  Beardstown  Electric  Light  &  Power  Company 
notes  n  fair  increase.  It  operates  100  arct  of  i,300-cp  and  2,000  incandescent 
lights  of    16-cp. 

AURORA,  ILL.-  Plans  have  been  completed  for  the  power  bouse  of  the 
Fox  River  Light,  Heat  &  Power  Company,  which  will  cost  with  equipment 
about    $100,000. 

SPARTA,  ILL.— The  Sparta  Gas  &  Electric  Company,  L.  \V.  Barker,  pres 
ident,  wants  the  following  machinery,  all  second-hand;  two  25  or  30-kw  direct 
current   lulled  dyiinmos;   one    100  hp  engine. 

MOKG.AN  I'.ARK,  ILL. — The  electric  light  plant  is  owned  and  operated  by 
the  village.  It  has  53  arc  lamps  of  1,200-cp,  but  requires  an  entire  new  plant 
for  street  lighting,  with  capacity  of  100  arcs. 

HOOPESTON,  ILL.— The  Hoopeston  Electric  Light  &  Heating  Company 
has  40  miles  of  circuit,  35  arc  lights  and  4,500  incandescents,  and  is  showing 
a  steady  increase.     Mr.  C.  J.  Wakeman  is  manager. 

CHADWICK,  ILL. — This  place  has  a  municipal  plant  with  $5,000  cap- 
ital. C.  M.  Kingery  is  manager.  It  operates  400  lights,  and  has  need  of 
a  second-hand  boiler  and  engine — 8o-hp  boiler  and  60-hp  engine. 

MOUND  CITY,  ILL.— The  Mound  City  Water,  Light,  Power,  Heat  & 
Mfg.  Company,  organized  in  1900,  with  $60,000  capital  stock  and  $50,000  bonds. 
It  operates  26  2,000-cp  and  25   1,200-cp  arcs  and  2,000  16-cp  incandescent  lights. 

SHELBYVILLE,  ILL.— The  Shelbyville  Water  &  Light  Company  has  se 
cured  the  city  contract  for  ten  years.  The  cost  of  arc  lights  will  be  $60  each ; 
incandescent  lights,  $18  each.  The  company  will  expend  $15,000  in  improv- 
ing its  plant. 

CENTRALIA,  ILL.^ — The  Merchants'  Co-operative  Lighting  Company  has 
been  incorporated  with  a  capital  of  $5,000.  It  is  proposed  to  furnish  electric 
light,  heat  and  power.  The  incorporators  are  William  B.  Smith,  J.  V.  Parkin- 
son  and    William    Benjamin. 

PARK  RIDGE,  ILL.— Mr.  M.  Schiessle  is  the  proprietor  of  the  Park  Ridge 
electric  light  plant.  He  reports  a  first-class  opening  for  an  electric  railway 
from  Jefferson  Park,  Lawrence  to  Northwood  and  Fox  Lake,  also  from 
Lawrence  to  Crystal  Lake  through  Park  Ridge. 

CARTERVILLE,  ILL.— The  electric  light  plant  is  the  property  of  A.  C. 
Hope  &  Sons  and  supplies  five  acres  and  from  700  to  800  incandescents.  Consid- 
erable new  machinery  has  just  been  installed.  Mr.  Hope  thinks  there  is  need 
of  a  foundry  or  machine  shop,  for  which  he  could  supply  power. 

PONTIAC,  ILL. — The  Pontiac  Light  &  Water  Company,  organized  in  1902, 
with  $265,000  capital,  operates  40  miles  of  circuit  and  has  150  arcs  and  6,000 
16-cp  incandescent  lamps.  Also  36  motors  at  6J4  cents  per  kw-hour.  The 
company  pretty  well  covers  the  electrical  field,  except  manufacturing  supplies 
and  apparatus. 

OAK  PARK,  ILL.— The  village  of  Harlem  Water  Works  and  Electric  Light 
plant  is  under  municipal  ownership,  being  managed  by  a  president  and 
six  trustees.  The  system  is  now  being  changed  from  direct  to  alternating 
and  the  old  direct  apparatus,  with  lamps,  is  for  sale.  The  plant  supplies  125 
2,000-cp    arc   lights. 

CHICAGO,  ILL.— The  Keenan  &  Hyland  Mfg.  Company  will  erect  a  large 
plant  in  this  city  at  the  corner  of  Campbell  Ave.  and  Taylor  Street,  at  an 
estimated  cost  of  $150,000.  The  buildings  will  be  electrically  equipped  and 
lighted.  The  plans  are  being  prepared  by  Mr.  D.  E.  Postle.  The  company 
manufactures  bank,  store,  office  and  bar  fixtures. 

C.ANNELTON,   IND.— The  city   has  just  bought  the  electric   plant. 

REDKEY,  IND. — We  learn  that  this  place  is  in  need  of  an  electric  lighting 
plant. 

TELL  CITY,  IND.— The  Tell  City  Electric  Company  has  four  arcs  of  1,200-cp 
and    1,200    16-cp  incandescents. 

ANDERSON,  IND. — The  city  electric  light  plant  will  be  enlarged  and  im- 
proved at  a  probable  cost  of  $75,000. 

KEND.-VLVILLE,  IND. — This  city  shows  an  increase  in  incandescent  light- 
ing,  having  about  2,500,  and  50  arc  lamps. 

KNOX,  IND. — The  Electric  Light  &  Power  Company  has  46  arcs  and  950 
incandescent  lights.     It  also  supplies  power  for  street  cars. 

ANGOLA,  IND. — The  National  Mill,  Water  &  Light  Company  shows  an 
increase  in  lighting,  having  52  arc  and  3,000  incandescent  lights. 
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LA  GRANGE,  IND. — The  La  Grange  Electric  Light  Company  operates  30 
2,000-cp  arc  lights  and  about  2,200  8  and   i6-cp  incandescent  lights. 

RUSHVILLE,  IND.— The  electric  light  plant  is  owned  by  the  city.  It 
operates  54  2,ooocp  arc  lights  and  1,700   16  to  60-cp  incandescents. 

SOUTH  BEND,  IND.— The  South  Bend  &  Elkhart  Power  Company  is  pre- 
paring to  construct  a  transmission  line  from  the  Hen  Island  Dam  to  South 
Bend. 

MT.  VERNON,  IND.— This  plant  is  the  property  of  W.  Gonnerraan  &  Co., 
who  report  an  increase  of  incandescent  lighting,  the  number  of  lamps  now  being 

2,500. 

FAIRMOUNT,  IND. — Messrs.  La  Rui-  ;ind  Patterson  operate  an  electric 
light  plant  which  furnishes  52  arc  lights  and  2,200  i6-cp  incandescent  lights. 
They  require  supplies   for  an  increase  of   loo-hp. 

BRISTOL,  IND.— Attorney  Jas.  DuShane,  of  South  Bend,  representing  the 
Bristol  Power  Company,  is  reported  to  be  securing  options  along  St.  Joseph 
River.     The  company  intends  building  a  water  power  near  Bristol. 

MARTINSVILLE,  IND.— The  Martinsville  Light,  Heat,  Power  &  Water 
Company  informs  us  through  Mr.  C.  Blank,  that  it  has  just  acquired  control 
of  the  electric  light  and  gas   plant  and  contemplates  a  general  overhauling. 

VINCEN.NES,  IND. — We  are  indebted  to  Mr.  Rotliuck,  manager  of  the 
City  Electric  Lighting  Company  for  the  following.  This  company  organized 
in  1899;  has  a  capital  of  $150,000,  and  operates  225  arc  lights  and  2,000  in- 
candescents. 

ROCKPORT,  IND.— The  Rockport  Water  Works  Company,  represented  by 
A.  H  Kennedy,  reports  a  fair  prospect  for  an  electric  railway.  The  company 
operates  five  enclosed  arc  lamps  and  1,200  incandescents.  A  fine  brick  station 
accommodates  the  plant  as  well  as  water  works. 

OSGOOD,  IND. — The  Osgood  Light  Company,  organized  in  1902,  has 
$2,000  stock  and  $10,000  bonds.  Mr.  E.  D.  Freeman,  president;  C.  A.  Baylor, 
vice-president;  O.  R.  Jenkins,  secretary,  and  W.  R.  Glasgow,  treasurer.  We 
are  indebted  to  the  first-named  gentleman  for  information  kindly  furnished. 
The  company  operates  28  G.  I.  arc  lamps  and  500  incandescents.  The  officers 
are  now  organizing  a  company  for  the  manufacture  of  storage  batteries,  under 
the  H.    P.   King  patent. 

VINCENNES,  IND. — The  \'incennes  Electric  Light  &  Power  Company  fur- 
nishes 4,000  incandescent  lights  and  motor  power  at  10  cents  per  kw-hour 
for  maximum  demand  for  30  hours  per  month,  5  cents  per  1,000  kw-hours  for 
any  further  consumption.  The  consumer  agrees  to  pay  the  company,  as  a  min- 
imum charge,  $2.50  each  month  for  one  horse  power  and  less  rated  capacity  of 
motor  installation;  $4  each  month  for  two  horse  power  and  less  rated  capacity; 
and  for  each  additional  horse  power  and  less  (nominal  rated  capacity)  $1.00 
per  month,  no  such  charge  of  less  than  $2.50  per  month  to  be  made. 

BELLEVUE,  lA.— The  Bellevue  Electric  Light  plant,  organized  in  1896, 
cost  $16,000.     Z.  J.   Hauck  is  general  manager. 

SPIP.IT  LAKE,  lA.— The  Spirit  Lake  Light  &  Power  plant  requires  a  feed 
water  heater  of  about   i50-hp  and  some  arc  lamps. 

PERRY,  lA. — The  Perry  Electric  Light,  Power  &  Heat  Company  reports 
an   increase  in  electric   lighting. 

DAVENPORT,  lA. — The  Davenport  Gas  &  Electric  Company  has  200  miles 
of  circuit,  480  2,000-cp  arcs  for  street  use  and  100  incandescents. 

EAGLE  GROVE,  lA.- — The  Eagle  Grove  Electric  Company,  which  was  or- 
ganized 1894,  is  now  a  private  enterprise,  articles  of  incorporation  having 
expired. 

Gl^THRIE  CENTER,  lA.— Prof.  G.  W.  Bissell,  of  Ames,  has  been  em- 
ployed to  prepare  plans  for  an  electric  light  plant  for  the  Guthrie  Center 
Electric  Light  Company. 

DENISTON,  I.\.— The  Deniston  Electric  Light  &  Power  Company  has  36 
i,200-cp  arc  lights  and  3,000  i6-cp  incandescents.  It  also  runs  one  motor  cir- 
cuit  at    10  cents  per  kw-hour. 

OR.ANGE  CITY,  lA.— The  Orange  City  Electric  Light  Company,  capital 
stock  $14,000,  president,  E.  H.  Casjens,  will  be  in  the  market  for  one  50-kw 
alternator,  133  cycle,  and  one  60  to  70-hp  engine. 

JEFFERSON,  lA. — We  are  informed  by  Mr.  P.  Gray,  manager  of  the  Jef- 
ferson Light,  Heat,  Power  &  Water  Company  that  there  is  a  probability  of  im- 
portant changes   in  his  company  in  the  near  future. 

MAN'CHESTER,  LA.— The  electric  liglit  plant  is  the  property  of  E.  W. 
Hoag.  It  employs  the  Wcstinghouse  system  and  operates  five  acres  and  1,500 
incandescent  lights.  A  loo-hp  Corliss  condensing  engnc  and  boiler  are  to  be 
put  in  in  the  near  future. 

WATERLOO,  lA. — The  Waterloo  Gas  &  Electric  Company,  organized  in 
1901.  has  $345,000  capital  stock,  150,000  bonds.  G.  McLean  is  president  and 
A.  Burt  manager.  It  supplies  no  arc  lights  and  5,000  i6-cp  incandescents. 
The  company  also  runs  10  electric  motors  at  the  following  rates:  Base  rate.- 
Ten  cents  per  1,000  watt-hours.  Reduced  rate. — Thirty  per  cent,  of  the  base 
rate.  Turning  point. — J4-hp,  $2.00;  J^-hp  $4.00;  i-hp,  $7.00.  Each  additional 
hp  up  to  lo-hp,  $4.00;  each  additional  hp  over  10-hp,  $3.00.  Elevator  service, 
half  of  above  rates.     Minimum  charge. — Half  of  the  turning  point. 

EUREK-A,  KAN. — The  Eureka  Light  &  Power  Company  operates  18  arc 
and  3,000   incandescent  lights.      It  needs  one  Corliss  engine. 

lOLA,  K.\N. — The  lola  City  Light  &  Water  Works  commenced  operations 
in   1901.     The  light  department  has  78  arcs  and  400  incandescent  lights. 

TOPEKA,  KAN. — The  Edison  Electric  Illuminating  Company  has  57  miles 
of  mains  and  20  miles  of  feeders.  It  has  600  enclosed  arcs  and  26,000  incan- 
descent lights;  1,385-hp  in  motors  at  2^  cents  to  7j^  cents  per  kw-hour. 
The  company   runs   30   cars  on   meter  basis. 

BEECH  MONT,  KY. — The  Village  Improvement  Society  is  considering  the 
construction    of   an    electric    light    plant. 


BARBOURSVILLE,  KY.— The  Barboursville  Electric  Light,  Heat  &  Power 
Company  has  increased  the  number  of  electric  lights  to  560. 

LEBANON,  KY. — The  Lebanon  Light,  Ice  &  Power  Company  reports  an 
increase  in  incandescent  lighting,  having  1,000  i6-cp  lamps.  There  is  a  good 
opening  for  an  electric  railway  to  adjacent  towns. 

STANFORD,  KY. — The  Stanford  Water,  Light  &  Ice  Company  was  organ- 
ized in  1892  with  $56,000  capital  stock  and  bonds.  W.  G.  Welch  is  president, 
G.  L.  Penny,  secretary  and  treasurer.  It  has  a  Thomson-Houston  plant,  9J4 
miles  of  circuit,   30   1,200-cp  arc  lights  and   750   i6-cp  incandescents. 

WATERVILLE,  ME.— The  Union  Gas  &  Electric  Company,  R.  J.  Patter- 
son, general  manager,  has  six  arc  and  3,000  incandescent  lights,  and  six  motors, 
at  Hat  rates  of  about  $20  per  hp  per  year. 

NOR\\'.\Y,  ME. — The  Oxford  Light  Company  operates  30  1,200-cp  arc 
lights  and  3,000  !6-cp  incandescents.  It  runs  motors  of  200-hp  at  5  cents 
per  kw-hour  and  furnishes  power  for  the  N.  &  P.   Street  Railway. 

WATERVILLE,  ME.— The  Waterville  &  Fairfield  Railway  &  Light  Company 
operates  105  1,200-cp  arc  lights  and  1,200  i6-cp  incandescent  lights.  It  runs 
25  electric  motors  at  50  cents  per  hp  per  month  and  2  cents  per  kw-hour;  also 
electric   cars  at   i  }4    cents  per  kw-hour. 

B.ANGOR,  ME.— The  Public  Works  Company  which  furnishes  all  the  com- 
mercial lighting  in  Bangor  has  its  power  station  at  Yeazie,  about  five  miles 
from  the  city.  It  was  established  in  1890,  thus  putting  it  among  the  earliest 
power  transmission  plants  from  water  power.  It  also  lights  Old  Town.  The 
lighting  service  extends  about  10  miles  north  and  south  of  the  station.  We 
are  indebted  to   Mr.   J.    W.   Cartwright,  secretary  of  the  above   for  particulars. 

ROCKVILLE,  MD.— The  electric  light  plant  which  was  burnt  out  in  1901. 
has  never   been  rebuilt. 

WESTMINSTER,  MU.  -The  Carroll  County  Electric  Light  &  Power  Com- 
pany reports  an  increase  in  number  of  incandescent  lights.  The  officers  are 
G.  M.  Parke,  president;  C.  C.  Gorruch,  vice-president;  A.  H.  Huber,  secretary 
and  treasurer. 

SALISBURY,  MD.— We  arc  indebted  to  Mr.  F.  Dalmas,  manager  of  the 
Salisbury  Light,  Heat  &  Power  Company  for  the  following:  The  company, 
which  was  organized  in  1901,  has  already  increased  the  capacity  of  its  plant 
by  installing  a  new  engine  and  switchboard.  A  return  tubular  boiler  of  150-hp 
capacity  and  new  turbines  are  to  be  added.  It  now  furnishes  26  arc  and  3,000 
incanrlescent   lights. 

WARE,  MASS.— The  Ware  Electric  Company  has  a  capital  stock  of  $30,000 
and  operates  46   arc  lights  and   1,784  incandescent  lights. 

WEBSTER,  MASS. — The  Webster  Electric  Company  shows  an  increase  in 
lighting,  having  66  series,  21   multiple  arc,  and  2,200  i6-cp  incandescent  lamps. 

FR.\MINGHAM,  MASS.— The  Fraraingham  Electric  Company  has  126 
miles  of  copper  wire  circuit,  and  supplies  17  arcs  and  6,000  incandescent  lights. 

GLOUCESTER,  M.\SS.— The  Gloucester  Electric  Company  supplies  80 
public  arc  lights  and  12,000  incandescent  lights,  furnishing  power  also  for 
street  cars. 

SOMERVILLE,  MASS.— The  Somerville  Electric  Light  Company  has  $274.- 
700  capital  and  $50,000  bonds.  President,  C.  L.  Edgar;  treasurer  and  manager, 
F.   E.   Smith.     It  has  586  enclosed  arc  lamps  and  23,000   i6-cp  incandescents. 

AN  DOVER,  MASS.— The  Andover  Electric  Company  was  formed  in  1889 
with  $30,000  capital  stock  and  $25,000  bonds.  W.  H.  Coleman  is  treasurer. 
The  company's  machinery  being  out  of  use.  it  buys  power  from  Lowell,  Mass., 
the   feeder  being  9  miles   long. 

FITCHBURG,  MASS.— The  capital  stock  of  the  Fitchburg  Gas  &  Electric 
Light  Company  is  $275,000 — $45,000  ten-year  coupon  notes.  Having  outgrown 
its  old  plant,  the  company  has  installed  a  new  one  of  1,500-hp  on  the  General 
Electric  system.  It  is  running  40  motors,  and  has  320  2,000-cp  arc  lights  and 
12,000    i6-cp    incandescent    lights. 

HUDSON,  MASS. — The  light  and  power  department  of  the  Town  of  Hud- 
son  plant  (municipal)  is  under  the  management  of  W.  G.  Lawrence.  There 
are  25  2,000-cp  arc  lights  and  6,000  i6-cp  incandescents.  A  250-kw  generator 
with  cross-compound  engine  is  to  be  put  in;  single-phase  generators  arc  to  be 
replaced  with  three-phase,  and  motor  business  is  to  be  taken  up.  A  new  sewer 
system  is  to  be  installed  and  all  of  the  pumping  is  to  be  done  by  electric  drive. 

SPRINGFIELD,  MASS.— The  United  Electric  Light  Company  was  organ- 
ized in  1887  with  $800,000  capital.  The  officers  are  R.  W.  Day,  president;  W. 
A.  Lincoln,  treasurer;  W.  A.  Mulligan,  manager.  The  company  has  1,500,000 
feet  of  overhead  arc  wires,  400,000  feet  underground  cables  and  500,000  feet 
alternating  overhead  wires;  911  street  lights,  600  commercial,  1,200-cp,  and 
about  50,000  incandescent  lights,  averaging  i6-cp.  It  runs  about  100  motors, 
from  2  to  4  cents  per  kw-hour;  has  about  50  heaters  and  charges  several  auto- 
mobiles at  the  rate  of  5  cents  per  kw-hour. 

ST.  JOHNS,  MICH. — This  municipal  plant  operates  66  arc  lights  and  about 
2,500   incandescents. 

GLADWIN,  MICH.— The  electric  light  plant  is  owned  by  Schulz  &  Prindle. 
It  has  a  Wcstinghouse  alternating  system. 

BELDING,  MICH.— The  City's  Light  Company  has  2,000-cp  arc  lights 
and  2,000   16-cp  incandescents.     It  also  operates  6  motors  at  a  flat  rate. 

ESCANABA,  MICH.^Mr.  C.  E.  Smith  is  manager  of  the  Escanaba  muni- 
cipal lighting  plants  which  furnish  75  arc  lights  of  1,200-cp,  and  4,000  16-cp 
incandescent  lights. 

BAY  CITY,  MICH.,  has  a  municipal  plant  which  furnishes  270  2,ooo-cp 
arc  lights  and  about  700  16-cp  lamps  wired  in.  The  city  oflFers  the  promise  of 
success   for  other  electrical   enterprises. 

WEST  BRANCH.  MICH.— The  Rifle  River  Electric  Lighting  Company  has 
$20,000  capital.  This  is  a  co-partnership  with  W.  W.  Vaughan  manager. 
Thirty  2,000-cp  arc  and   1,800  incandescent   lights  are  in  use. 

JACKSON,  MICH.— The  Jackson  &   Battle  Creek  Power  Company  has  been 
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Iiuoriuirolr.l.  with  b  lapital  of  fioo.ooo.  by  J.  II.  tioolr*.  Cliw.  Zaiig  atu\ 
olhcri.  Ii.  (iiriuih  li||lil  niul  power  in  Jackion  and  C»llioun  coiinllc*. 

SIIKI.IIY,  Mll'll.  Tlir  village  ha>  a  iiuiiiicipal  plain  wlilih  provi<lr>  (or 
to  i.juocp  art-  anil  1,400  i6-cp  ini-anilmcrni  liKhli.  At  prfirni  il  oprraln  a 
Wralingliiiiin-   Molip  rnginr,   tiul  will  rci|iilre  hcuvirr  oiici   lliii  yrar. 

YI'SII.ANTI.  MICH.— The  Wn.lilrnaw  Light  &  I'owrr  Company,  of  G«d.lr». 
Miili..  II.  M.  l>rlaniclcr,  prraidrnt,  wat  orguniird  in  190a  with  |iuu,ooo  ca|i- 
llal,  and  Ijoo.ooo  l>and<.  The  citcuit  lovcri  jio  milei.  There  arc  350  arc 
lighla  and   jj.ouu  iiu'andr*crnli,  alio  60  mottua. 

ATIIKNS,  MirH.-  The  Athrni  Klcclrital  Company.  .1.  M.  Slandiford. 
•U|>rniitriulrnl.  oprralri  J4  arc  aM<l  1,300  incandciceni  lighla.  The  company 
nrciU  u  new  60  kw  altrrnator,  and  thinkt  there  la  a  good  opening  (or  an  elec- 
tric railway   from  Battle  Crerk  to  Coldwatcr  thiotigli   Athena  and    Union  City. 

LUDINCiTON.  MICH.-  The  Stearna  Lighting  &  Tower  Company  wa»  formed 
In  1901  with  $50,000  capital.  J.  S.  Stearnt  ia  prcaideiit;  R.  L.  Stearns,  vice- 
preaident:  V.  T.  Culver,  Jecrelary.  Il  operate!  49  cncloacd  area  and  7,000 
i6cp  uu-andescent  lighta,  having  alio   14  motora  at  j^^  to  j  centa  per  hp-hour. 

KRANKrORT.  MICH.  The  plant  of  the  Trankfort  Flectric  Light  Company 
if  for  aale.  It  was  organized  in  i8yi,  and  is  owned  hy  Mr.  Thos.  Kenny.  It 
ia  otx'rnted  on  the  Wood  syaiem;  two  dynamos,  tr.insformers  of  35I1P.  18  miles 
of  wire.  18  arc  lights,  1,500  incandctcents  and  three  joolip  AllisCorlias 
boilers. 

MARl.NK  CITY,  MICH.— The  Marine  City  Roller  Mill  Company  was  es- 
tablished in  1888,  and  incorporated  in  1903,  with  $15,000  capital.  A.  Arnold 
is  presi.lent:  A.  A.  Manioii,  vice-president;  E.  Arnold,  secretary;  R.  Monn, 
treasurer.  The  compnny  operates  15  are  and  2,500  incandescent  lights,  and 
fmall   fan  motors. 

PORT  IIURO.N',  MICH.— We  are  indebted  to  Mr.  \V.  F.  D.-ividson,  secre- 
tary of  the  Port  Huron  Light  &  Power  Company,  for  the  following  interesting 
item.  The  Port  Huron  Company  succeeded  to  the  properties  and  franchise  of 
the  Excelsior  Electric  Comp.-iny  on  July  i,  igoi.  The  property  at  that  time 
consisted  of  a  tire  proof  building  125  ft.  x  138  ft.  in  size,  operating  two  cross 
compound  500-hp  engines  and  one  t.indem  i,2oohp  compound  engine,  with  3- 
phase,  60  cycle  gencr.ntors;  also  three  lookw,  500  volt  direct  current  generators 
for  power  purposes,  besides  3  Brush  isolight  arc  machines  and  4  T-H  50-light 
series  arc  machines.  It  has  a  transmission  line  12.000  volts,  3-phasc,  60  cycle, 
operating  a  large  f.->ctory  district  about  three  miles  from  its  central  station, 
known  as  South  Park,  where  there  arc  a  great  many  manufacturing  plants 
located  employing  about  1,000  men.  Polyphase  motors  arc  used  on  the  power 
circuits  and  all  of  the  electric  light  is  furnished  by  the  company's  central 
station.  In  October,  1902,  the  company  made  a  contract  with  the  General 
Electric  Company  for  a  Curtis  i,5Qokw  turbo-alternator  and  with  the  Alberger 
Company,  of  New  Y'ork,  for  a  surface  condenser,  including  pumps  and  all  the 
necessary  apparatus.  This  company  has  erected  an  entire  new  fire  proof 
building  adjoining  its  present  plant,  in  which  will  be  installed  the  steam  turbo- 
alternator,  the  condensing  outfit,  steam  driven  exciters,  and  the  new  switch- 
board for  the  entire  plant,  which  will  have  a  capacity  of  s,ooo-hp. 

\\  INNEB.VGO  CITY.  .MIXX.,  has  a  municipal  plant  which  operates  14  1200- 
cp  arcs  and   2,400    i6-cp  incandescent   lights. 

SPRING  GROVE.  MINN.— Bids  will  be  received  June  2  by  F.  E.  Jocrg, 
Village  Recorder,  for  $5,500  electric  light  bonds. 

JORDAN,  MINN.— The  Jordan  Electric  Light  &  Heating  Company  organ- 
ized in  1902,  has  $15,000  capital.  C.  H.  Casey  is  president  and  S.  L.  Sly,  man- 
ager. 

FOSSTON,  MINN.— Bids  will  be  received  May  18  by  the  Common  Council 
for  furnishing  and  delivering  a  direct-connected  and  combined  125-hp  simple 
non-condensing  engine  and  generator.     W.   E.   Black  is  Village  Recorder. 

WINONA,  MINN.— The  Winona  Railway  &  Light  Company  in  addition  to 
its  lighting — 281  1,200-cp  arcs  and  10,000  i6-cp  incandescents — is  running  100 
motors  12  to  6  cents  per  kw-hour;  does  automobile  charging  and  operates  the 
street  railway. 

FARIBAULT,  MINN.— The  Polar  Star  Electric  Company,  organized  in 
1894,  has  $30,000  capital  and  has  just  purchased  a  water  power  four  miles 
from  this  city  which  will  be  developed  in  the  near  future  and  operated  in  con- 
nection with  the  present  water  power,  when  the  steam  plant  will  be  shut 
down.  A  500  to  6oo-hp  generator  is  to  be  installed.  Motors  are  now  being 
put  in  with  an  aggregate  capacity  of  44-hp. 

CROOKSTON,  MINX.— The  Crookston  Water  Works  Power  &  Light  Com- 
pany dates  from  1885.  Its  capital  is  $175,000  and  bonds  $160,000.  The  com- 
pany needs  about  one  mile  of  vitrified  clay  ducts  for  underground  work  and 
6,000  feet  of  stranded  bare  cable  for  feeders  overhead,  all  of  500,000  circ.  mils. 
It  also  reports  the  need  of  an  electric  railway  to  run  from  Grand  Forks, 
N.  D.,  through  Cookston  to  a  popular  summer  resort  called  Maple  Lake,  25 
miles  east,   for  which  a  good  opening  offers. 

DURAXT,  MISS.,  has  a  municipal  plant  with  29  arc  lamps  and  1,000  incan- 
descents. 

McCOMB.  MISS.— The  McComb  Electric  Light  &  Power  plant,  the  property 
of  J.  J.  White,  has  56  arc  lights  and  3,000  incandescents.  The  boiler  plant 
operates  a  saw  mill  in  connection  with  its  plant. 

BOONEVILLE,  MISS.— The  Booneville  Electric  Light  &  telephone  Com- 
pany owns  only  one  arc  light  and  410  i6cp  incandescents.  It  contemplates  en- 
larging its  plant  and  for  that  purpose  needs  one  60-hp  boiler,  one  60-hp  engine 
and  one  25-gallon   steel  tank. 

DEER  LODGE,  MOXT.— The  Deer  Lodge  Electric  Company  furnishes  30 
2,ooo-cp.  arc  lights  and  3,000   i6-cp  incandescents. 

HELENA,  MONT.— The  Helena  Light  &  Traction  Company  owns  the  street 
railway  and  operates  245  425-watts  enclosed  alternating  current  arcs  and  20,000 
incandescent  lights. 

GREAT  F.^LLS,  MONT. — The  citizens  have  -voted  to  grant  a  25-year  fran- 
chise to  John  D.  Ryan  &  Co.  for  an  electric  light  plant  and  street  railway,  and 


City  tuuiicil  hai  patted  the  neceanry  ordinancea  fm  the  aamc.  C.  W.  Swear- 
Ingen   la  City   Kngineer. 

CLAYTON,  Mil.  The  Weal  St.  Louli  Water  uixl  Light  Company  haa  filed 
a  ftral  miirlgage  on  ita  pii.perty  In  St.  I^uis  (  ounly  (or  $1,000,000,  in  favor 
"f  the  Coliinial  Truat  Company.  The  loan  w«»  effeiled  in  Augual,  1902,  and 
la  to  run  for  jo  year*  at  5  per  cent.,  payable  in  gold,  tcmi-annually.  The  mort- 
gage cuvera  the  pro|>erly  and  franchiiet  of  the  mortagager  in  St.  I.ouli  County 
and  in  lowiia  of   KirkwiM>d,  Web«ter  Grovea  and   Kerguaon. 

.ST.  LOUIS,  MO.  -The  Caromlelel  Kleetric  Light  Company  has  applied 
to  the  .St.  Ixiiiia  Couiily  Court  (or  a  franchiae  to  atring  wirea  along  certain 
portiont  of  the  Leniay  I'erry  Road,  toutli  of  St.  I.ouii,  in  Carondelet  Town»liip, 
If  the  franchiic  is  grnnird  it  will  iniure  lighting  facilities  for  every  scctKin 
of  St.  Louis  County  except  Mcramec  Townaliip,  and  farmers  can  gather  their 
vegetables  and  cultivate  their  crops  by  electric  lights,  the  same  as  their  cus- 
tomers in  St.  Louis  do  other  work,  after  the  close  of  day. 

LINCOLN,  NEIL— Bias  will  be  received  May  25  by  Beman  C.  Fox,  (  Ity 
Treasurer,    for   $65,000   street    lighting   bonds. 

WAY.NE,  NEB.,  has  a  municipal  pl.nnt  which  cost  $35,000.  It  has  six  arc 
and  2,800  incandescent   lights.     Motor  rates  are   10  cents  per  kw-hour. 

KEAR.N'EY,  NEB.— The  Northwestern  Electric  Heat  &  Power  Company, 
under  the  management  of  L.  E.  Watson,  furnishes  38  arc  lamps  and  3,200 
incandescent  lights.  Twelve  motors  supply  50ovoIt  service  at  from  10  cents 
to   6    cents    per    kw-hour. 

BLAIR.  NKH.— The  Blair  Electric  Light  &  Power  Company  operates  13 
i,2oocp  arc  lights  and  2,000  i6-cp  incandescents.  It  runs  a  i  V5-hp  Wagner 
motor  for  which  the  charge  is  10  cents  per  kw-hour. 

ASHLAND,  NEB.— The  National  Bank,  of  Ashland,  owns  and  operates  the 
electric  light  plant.  It  has  five  arc  and  1,000  incandescent  lights,  and  will  re- 
quire .su|)plies,  as  a  new  turbine  water  wheel  is  to  be  put  in  this  summer. 

NEWPORT,  N.  H.— Mr.  M.  W.  Tenney,  superintendent  of  the  Newport 
Electric  Light  Company  informs  us  that  there  is  an  opening  for  an  electric 
road  in  the  town. 

LACO.MA,  N.  H. — The  Laconia  Electric  Lighting  Company  has  recently 
purchased  a  new  Lombard  water  wheel  governor  and  a  1 60-hp  water  wheel. 
J.    F.   Merrill   is  general   manager. 

WEST  STEWARTSTOWN,  N.  H.— The  W.  F.  Allen  Electric  Company 
operates  1,000  i6-cp  and  50  32-cp  incandescent  lights,  and  is  beginning  to  in- 
troduce electric  heating  devices.  The  company  intends  extending  its  lines 
2'/i  miles  to  Beccher  Falls,  Vt.,  and  Riverside,  N.  H.,  in  the  near  future.  A 
good  opening  for  any  electrical  enterprise  is  assured  by  ample  water  power. 
Current    is    furnished    for    lighting   Colebrook,    N.    H. 

ALAMAGORDO,  N.  M.— Mr.  M.  H.  Fisher  is  the  lessee  and  general  man- 
ager of  the  Alamagordo  electric  light  plant  which  furnishes  50  arc  lights  and 
1.500  incandescents.  Rates  for  motors  are  $2.50  and  $5  per  month.  Mr. 
Fisher  informs  us  that  a  complete  equipment  for  a  lookw  plant  is  wanted  for 
Tucumconi,  N.  M.,  including  Corliss  engine  and  alternator  and  tubular  boiler. 
LE  ROY,  N.  Y. — The  Leroy  Hydraulic  Electric  Company  operates  50  arc 
lights  and  7,000    i6cp  incandescents. 

MEXICO,  X.  Y. — The  Mexico  Electric  Company,  organized  in  1890  with 
$20,000  capital,  shows  an  increase  in  electric  lighting. 

COBLESKILL,  N.  V. — The  Courier  Electric  Company  has  $15,000  capital 
and  $8,000  bonds.     Stanton  Courier  is  president;   D.   C.   Dow,  treasurer. 

GREENE,  X.  Y'.--The  village  has  just  purchased  the  electric  light  plant 
but  nothing  has  yet  been  settled  in  regard  to  future  arrangements. 

COOPERSTOWN,  N.  V.- The  Clinton  Mills  Power  Company  reports  an 
increase  in  its  lighting  service  having  70  arc  lights  and  4,700  incandescents. 

EAST  HAMPTOX,  N.  Y.— The  East  Hampton  Electric  Light  Company, 
which  was  formed  in   1902  with  $48,000  stock,  has  not  yet  installed  its  plant. 

FRA.\KFORT,  N.  Y.— The  Frankfort  Electric  Light  plant  (municipal)  is 
now  installing  an  entirely  new  equipment,  including  building  and  machinery. 
GENESEO,  N.  Y.^The  Geneseo  Gas  Light  Company  has  a  capital  stock  of 
$16,000  and  $12,000  bonds.  It  has  46  2,000-cp  arc  lights  and  700  incandescents. 
RICHFIELD  SPRINGS,  N.  Y.— The  number  of  lights  of  the  Richfield 
Springs  Electric  Light  &  Power  Company  shows  a  steady  increase,  there 
being  now  2,500  incandescents. 

CLINTON,  N.  Y.— Thos.  F.  McBride,  of  Clinton,  has  purchased  the  old 
grist  mill  and  property  adjacent  at  Millburn,  near  Ointon,  with  the  inten- 
tion of   developing  a   power  plant. 

AUS.'\BLE  FORK,  X.  Y.— The  Ausable  Electric  &  Power  Company  was  or- 
ganized 1902.  It  has  six  arc  and  1,225  incandescent  lights.  The  company  ex- 
pects to  enlarge  its  plant  this  year. 

FORT  PLAIN,  N.  Y.— The  Fort  Plain  Gas  &  Electric  Light,  Heat  &  Power 
Company  does  a  small  business  in  electric  motors  and  has  65  2,000-cp  arc 
lights.     Prival"  houses  have  meters. 

DUXKIRK,  N.  Y. — The  Board  of  Water  Commissioners  has  decided  to  put 
in  a  300-kw  generator  and  outfit  for  city  lighting,  to  be  used  for  lighting  the 
outskirts  of  the  city,   not  now  covered  by   electric  light. 

NEW  YORK,  X'.  Y. — The  Toluca  Electric  Light  &  Power  Company  has  been 
incorporated  in  Brooklyn  with  a  capital  stock  of  $300,000.  The  incorporators 
are  David  H.  Valentine,  T.  S.  Williams  and  H.   Seibert. 

SAUGERTIES,  N.  Y.— The  Ulster  Electric  Light,  Heat  and  Power  Com- 
pany, of  Saugerties,  has  been  incorporated;  capital,  $30,000.  Directors:  Wil- 
liam A.  Hanna.  Ada  H.  Eckert  and  Jennie  G.  Hanna,  Saugerties. 

ALBION,  N.  Y. — The  Albion  Power  Company,  which  also  operates  the  gas 
plant,  has  a  capital  of  $200,000.  There  are  105  arc  lights  and  about  7,000 
incandescents  of  i6-cp.     There  is  a  fine  opening  for  electric  railway  work. 

DUNKIRK,  N.  Y.— The  electric  light  plant  is  controlled  by  the  Water  Com- 
missioners.    M.  J.  O'Donnell   being  president.      It  operates  55   miles  of  circuit 
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and   has  90  arc   lights,   3,500  incandesccnts   and   runs   6  motors   at   8   cents  per 
kw-hour. 

CORNING,  N.  Y.- — The  Corning  Gas  &  Electric  Company  was  organized 
in  1900  with  $375,000  capital.  It  furnishes  power  to  operate  the  street  rail- 
way, has  30  miles  of  wire,  93  2,ooo-cp  arc  lights  and  2,500  8  and  i6-cp 
incandescents. 

HOLLEY,  N.  Y. — The  Holley  Electric  Company  is  a  municipal  plant  of 
which  R.  O.  Bronson  is  superintendent.  The  number  of  incandescent  lights 
is  2,000  and  capital  stock  and  bonds  amount  to  $15,000.  The  company  contem- 
plates buying  a   boiler   this   summer. 

DEPOSIT,  N.  Y. — The  Deposit  Electric  Company,  which  operates  a  General 
Electric  alternating  plant,  has  a  capital  stock  of  $100,000.  J.  M.  Briggs  is 
president;  C.  P.  Knapp,  treasurer;  A.  E.  Lovejoy,  secretary.  It  supplies  at 
present  about  2,000  incandescent  and  30  arc  lights. 

AMITYVILLE,  N.  Y.— The  president  of  the  Amityville  Electric  Light  & 
Power  Company,  Mr.  E.  W.  Davis,  sends  us  the  following:  The  company,  which 
was  formed  in  1892,  has  a  capital  of  $25,000  and  $15,000  bonds.  It  operates 
IS  miles  of  circuit  and  5,000  incandescent  lights  of  i6-cp. 

GREENWICH,  N.  Y.— The  Consolidated  Electric  Company,  of  Greenwich, 
has  recently  purchased  the  pole  lines  and  machinery  of  the  Washington  Electric 
Light  &  Power  Company  of  this  place.  The  water  power  which  the  Washing- 
ton Company  proposes  to  develop,  was  sold  to  the  American  Wood  Board  Com- 
pany. 

SAYVILLE,  N.  Y. — The  Sayville  Electric  Company,  incorporated  November. 
1900,  has  a  capital  of  $15,000.  It  operates  a  General  Electric  alternating  plant, 
two  dynamos,  50  transformers  and  has  II  miles  of  circuit  with  2,000  incandescent 
lights.  There  is  an  opening  for  electric  cars  in  Sayville.  Mr.  D.  D.  White 
is  president  of  the   Sayville  Electric  Company. 

ROCHESTER,  N.  Y.— The  Rochester  Light  &  Power  Company,  capital  stock 
$500,000  and  bonds  $500,000,  has  been  organized  the  present  year,  with  H.  R. 
Wilson,  president;  J.  C.  Havemeyer,  secretary,  and  J.  G.  Kaelber,  general 
manager.  The  company  has  under  consideration  the  erection  of  a  big  plant 
for  arc  and  incandescent  lighting,  the  plans  for  which  are  now  being  prepared. 

LOCKPORT,  N.  Y.— The  Lockport  Gas  &  Electric  Light  Company,  a  unique 
one  of  its  kind,  uses  three  sources  of  power — steam,  water  and  energy  from 
Niagara,  which  can  be  operated  interchangeably.  With  such  unlimited  sup- 
ply the  company  prospers  accordingly  and  has  260  2,000  arc  lights  and  3,014 
incandescent  lights.  We  are  indebted  to  the  courtesy  of  Mr.  Slade  the  super- 
intendent,  for  these   particulars. 

UTICA,  N.  Y. — The  Utica  Gas  &  Electric  Company,  organized  in  1902,  has 
a  capital  stock  of  $2,000,000  and  bonds  of  $2,000.  The  officers  are  A.  N. 
Brady,  president;  W.  E.  Lewis,  vice-president;  W.  J.  Cahill,  secretary;  G. 
Stack,  treasurer;  A.  B.  Johnson  and  M.  J.  Brayton,  managers  of  the  gas  and 
electrical  departments,  respectively.  The  company  operates  1,700  arc  and 
35,000  incandescent  lights,  besides  supplying  motors  aggregating  3,500-hp  and 
3,000-hp  to  the  street  cars. 

ROCHESTER,  N.  Y.— At  a  recent  meeting  of  the  stockholders  of  the  Roch- 
ester Gas  and  Electric  Company  directors  were  elected  as  follows:  George 
W.  Archer,  Frederick  Cook,  A.  H.  Harris,  J.  R.  Judson,  W.  L.  Cole,  Roches- 
ter; William  Runkle,  Walter  Johnson,  New  York;  C.  B.  Judson,  George  C. 
Hollister,  Granger  A.  Hollister,  George  A.  Redman,  Harry  L.  Brewster,  John 
N.  Beckley,  Rochester.  The  officers  re-elected  are:  President,  George  W. 
Archer;  first  vice-president,  Charles  B.  Judson;  scond  vice-president,  William 
Runkle;  secretary  and  assistant-treasurer,  J.  R.  Judson;  treasurer,  W.  L. 
Cole;  attorney,  A.  H.  Harris. 

MARION,  N.  C. — Col.  Sinclair  is  stated  to  have  secured  a  franchise  for 
an  electric  light  plant. 

ELKINS,  N.  C. — The  Elkin  Light  &  Power  Company  has  $3,000  capital 
stock  and  operates  nine  arc  and  600  incandescent  lights. 

MT.  AIRY,  N.  C. — The  Mt.  Airy  Power  Company,  a  municipal  plant,  is 
not  yet  installed,  but  water  and  lights  will  be  available  this  year. 

STATESVILLE,  N.  C. — The  city  electric  light  department  has  increased  its 
output,   having   now    56    1,200-cp   arc   lights   and   800    i6-cp   incandescent  lights. 

GASTON  lA,  N.  C. — ^The  Gastonia  Municipal  Electric  &  Water  Works  began 
operations  in  1900  with  $30,000  bonds.  It  is  under  the  jurisdiction  of  the 
Director  of  Public  Works.  Ninety-nine  arc  and  99  incandescent  lamps  are  in 
service. 

GRAFTON,  N.  DAK. — The  electric  light  plant  of  this  city  supplies  current 
for  electric  heating.  An  institution  under  course  of  construction,  will  require 
about  400  lights,  and  another  to  be  built  in  the  summer  will  also  require  a 
number.  Rubber  covered  wire  will  be  used  inside  the  buildings,  and  weather- 
proof  on   the   lines. 

NEW  LONDON,  OHIO,  has  a  municipal  plant  on  the  General  Electric  system. 

HUBBARD,  OHIO. — The  citizens  have  voted  to  issue  $10,000  bonds  for 
an  electric  light  plant. 

WESTERVILLE,  OHIO. — The  Westerville  Electric  Company  requires  some 
general  supplies,  such  as  wire,  sockets,  etc. 

RICHWOOD,  OHIO.— E.  A.  Schambs  is  the  owner  of  the  electric  light 
plant  which  operates  32  arcs  and   1,400  incandescent  lights. 

CRESTLINE,  OHIO.— The  Crestline  Illuminating  Company  has  $5S.ooo 
capital.     It  operates  75   1,200-cp  arc  lights  and   2,000  incandescents. 

NEW^  LEXINGTON,  OHIO.— The  New  Lexington  Electric  Light  &  Power 
plant  is  managed  by  T.  J.  Smith  and  has  51   arc  and  1,800  incandescent  lights. 

RE.\DING,  OHIO.— The  Board  of  Public  Affairs  manages  the  electric  light 
plant   nnd   takes  care   of   50   2,000-cp   arc   lights   and   2,000    i6-cp  incandesccnts. 

SHREVE,  OHIO.— The  Shreve  Electric  Light  &  Power  Company  has  $8,000 
capital  and  operates  600  incandescent  lights.  It  is  in  need  of  one  125-hp 
engine. 


MU.NTPELIER,  OHIO.— The  Montpclier  municipal  plant  operates  54  arc 
lamps  and  2,300  incandescents.  It  reports  that  an  electric  railway  is  in  con- 
templation. 

SALEM,  OHIO." The  Salem  Electric  Light  &  Power  Company  operate  200 
arc  lights  and  2,300  incandesccnts,  besides  running  tight  motors  and  three  electric 
cars  on  contract  basis. 

CINCINNATI.  OHIO.— The  stockholders  of  the  Cincinnati  Gas  &  Elec- 
tric Company  have  voted  to  increase  the  capital  stock  by  $2,000,000  for  im- 
provements  and   extensions. 

CALEDONIA,  OHIO.— The  C.  D.  Resler  Electric  Light  &  Power  Company 
was  incorporated  in  1902  with  $5,000  capital.  It  runs  two  motors  and  has 
16  arc  lamps  and  500  incandesccnts. 

VAN  WERT,  OHIO. — The  Gas,  Electric  Light  &  Power  Company,  organized 
in  1899  with  $100,000  capital  and  $60,000  bonds,  has  about  73  street  lights 
and  5,000  incandescents.     J.  M.  C.  Marble  is  president. 

MARYSVILLE,  OHIO.— The  Marysvillc  Light  &  Water  Company  runs  21 
motors  of  93-hp  at  rates  from  4j<i  to  7  cents  per  kw-hour.  It  operates  48 
2,000-cp  open  arc  lights  and  4.000   16-cp  incandescents. 

COSHOCTON,  OHIO.— The  Coshocton  Light  &  Heating  Company,  organized 
in  1902,  has  an  authorized  capital  of  $250,000.  It  furnishes  126  arc  lights 
and  about  7,000  incandescents;  also  runs  two  motors  of   100-hp  each. 

CHILLICOTHE,  OHIO.— The  Chillicothe  Electric  Railway,  Light  &  Power 
Company  runs  electric  cars  and  motors;  does  electric  heating  and  automobile 
charging  and  operates  216   i,2oo-cp  arc  lights  and   10,000  incandescents. 

COLUMBUS,  OHIO.— The  contract  for  the  erection  of  a  building  for  the 
municipal  electric  light  plant  has  been  awarded  to  D.  W.  McGrath,  of  Colum- 
bus,  for   $68,675.      Bids   for  poles  and  wires  are  still   under  consideration. 

TROY,  OHIO.— The  Troy  Electric  Works  (municipal  plant),  organized  in 
1897,  has  $27,000  capital.  L.  A.  Pool  is  superintendent.  There  are  94  i,2oo-cp 
arc  lamps  and  8,000  16-cp  incandescent  lights.  Sixty  motors  are  supplied  with 
power  at  6  cents  per  kw-hour. 

DAYTON,  OHIO.— The  Dayton  Electric  Light  Company  operates  600 
2,000-cp  arcs  and  30,000  i6-cp  incandescent  lights.  It  charges  a  few  electric 
automobiles  and  supplies  power  for  electric  motors  aggregating  600-hp  at 
y'/i    cents  uer  kw-hour. 

MEDINA,  OHIO.— The  Medina  Electric  Light  &  Power  Company  was  or- 
ganized in  1897  and  is  a  private  concern,  with  A.  G.  Oatman  as  manager.  To 
meet  increasing  business,  the  purchase  of  a  loo-hp  water  tube  boiler  and  a 
6o-8o-hp   engine,   is  contemplated. 

SALINEVILLE,  OHIO.- The  Salinevi'lc  Electric  Light,  Heat  &  Power 
Company  was  organized  in  1901.  F.  Duncan  is  superintendent.  It  employs 
Western  Electric  and  Westinghouse  apparatus;  has  18  miles  of  circuits;  49 
2,000-cp  arcs   and   900   incandescents. 

NEW  BREMEN,  OHIO. — In  1896  this  plant  was  purchased  from  the  town, 
and  now  operates  35  enclosed  arc  lamps  and  3,500  incandescents.  The  com- 
pany proitoses  to  rebuild  the  plant  this  summer,  connecting  up  other  towns 
and  furnishing  both  light  and  power.     F.  H.  Plaice  is  manager. 

CLEVELAND,  OHIO.— C.  E.  Phelps,  Jr.,  of  Baltimore,  Md.,  is  here  for  the 
purpose  of  advising  with  the  city  officials  in  regard  to  the  establishment  of  a 
municipal  electric  light  plant.  He  estimates  the  cost  of  establishing  a  muni- 
cipal electric  light  plant  for  Cleveland  at  $400,000.  An  ordinance  has  been 
introduced  in  Council,  providing  for  the  issue  of  $200,000  bonds  for  the  purpose 
of   constructing  an   electric   light  and  power   station. 

TORONTO,  ONT. — The  Toronto  &  Niagara  Power  Company  is  making  sat- 
isfactory progress  in  erecting  its  power  plant  at  Niagara  Falls.  The  specifica- 
tions for  the  plant  are  completed  and  call  for  five  generators  of  12,000-hp 
each,  making  6o,ooo-hp  in  all.  The  company  expects  to  deliver  electricity  in 
Toronto  in  about  two  years. 

OTTAWA,  ONT. — It  is  stated  that  the  directors  of  the  Mexican  Light  & 
Power  Company  have  decided  that  the  company  should,  in  addition  to  ac- 
quiring the  properties  of  the  City  of  Mexico  Electric  Light  Company,  owned 
by  Siemens  and  Halskc,  secure  the  properties  of  the  City  of  Mexico  Electric 
Tramway  Company,  owned  by  Werner  Beit  &  Company,  of  London,  Eng.  By 
securing  these  interests  the  Mexican  Power  Company  will  control  the  com- 
panies  using   the   largest   amount   of   electric   power   in   the    Mexican    Republic 

HEPPNER,  ORE. — A.  M.  Slocum  will  install  an  electric  plant  at  his  mill 
to  utilize  water  power  and  transmit  electric  power  to  this  city.  The  plant 
complete   will  cost   $20,000. 

ASHLAND,  ORE.— The  Siskiyou  Electric  Power  &  Light  Company  has  pur- 
chased the  plant  and  equipment  of  the  Ashland  Electric  Power  &  Light  Com- 
pany.    The  new  company  will  greatly  increase  the  capacity  of  the  present  plant. 

MANSFIELD,  PA.,  shows  an  increase  in  lighting,  having  2,500  16-cp  in- 
candescent  lights. 

KUTZTOWN,  P.-^. — The  Kutztown  Electric  Light  &  Power  Company  has 
not  yet  put   in   its  plant. 

MEADVILLE,  PA. — The  municipal  plant  here  is  under  the  supervision  of 
Mr.  H.  Ellsworth,  and  operates  120  2,000-cp  arc  lights. 

KITTANNING.  PA.— The  Kittanning  Electric  Light,  Heat  &  Power  Com- 
pany has  assigned  to  the  Armstrong  County  Trust   Company. 

MILLVALE,  PA. — The  Millvale  Water  &  Light  Company  has  64  i,ooo-cp 
arc   lights,    and   thinks   that   an   incandescent   plant   is    needed. 

SHIPPENBURG,  PA.— The  Shippenburg  Electric  Light,  Heat  &  Power 
Company  supplies  36  enclosed  arcs  and  1,600  incandescent  lights. 

POTTSTOWN,  PA.— The  Town  Council  has  appointed  a  committee,  with 
L.  W.  Z.  Fillmen  as  chairman,  to  consider  the  construction  of  water  works  and 
an  electric  light  plant. 
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CONSIIUUOI.  KKN.  I'A.  Tl.c  l  on.liol.otkni  Klecirk  I.i«lit  &  l'..»c,  (  ...„ 
P«ny,  W.  M.  UrII  •tiprriiilcnjciii.  ii  uitialliiif  »  new  isokw  soo  *olt  grneratur 
for  niulur  ririiiil*. 

IIAMKUKC.  I'A.-  The  llauiburg  Electric  Light  &  Tower  Company  wai 
organued  in  iHyj  with  Ji7.S"o  capital  iiock.  Wcalinghnuac  inc«ii<lr»ccn(  an<l 
Kurt  Wuyiir  arc  •yatcina  ure  in.iallcil.  It  >i|>cr»l"  J"  aro  Ughia  ut  j,ooo-cp 
ami   i.jiiii  iiuatulricriilt  of   i6  cp. 

Ul'l'KR  MKRION  TOWNSHIP.  I'A.  -The  Upprr  Merlon  KIcctric  Light 
Com|>any  haa  hem  incorporated  ' to  (uriiith  lirat  aiul  li||hl  for  llpp"  M<Ti.)n 
Towinhip;  capital,  $10,000.  Dircclora:  K.U.  II.  Urrt.  f.  K.11110111I  I'rilchcr 
anJ  lUrhcrt   l\  llarria,  all  of  lUrriaburg. 

L.V.NCASTKR,  I'A.  It  ii  alatrcl  that  a  ayndicalc  of  Philadcipliia  capitallati, 
conaialiiiK  of  Krvin  Lyndall.  John  I.  Kylr.  and  ollirrs,  iirr  alioiit  to  apply  to 
the  Stale  Depnrtnirnt  for  charleri  for  three  cotnpanica  to  develop  water  power 
in  C'oleroin.   rrovidrncc  and  Conculoga  Township. 

EACI.KS  MKRK.  PA.  -The  K.iglr*  .\lrrc  l.ij(lit  Company  wa»  organi*cd  in 
l»oo  with  $J5.ooo  capital,  (iaiucd  $iJ,.i5o)  and  $JJ.ooo  lionds  (ifaiicd  fij.ooo). 
President.  C.  La  Rue  Muiiaon;  secretary  Ireaaiirer  and  gcnrrul  manager  B.  (i. 
Welch.  At  present  it  furnishes  1.500  16  cp  incnn.Ur.ccnt  liglim  and  will  run 
one  4ohp  motor  for  the  Eagles  .Mere  Water  Comi>any  to  drive  pumps. 

SII.\Rt).\,  PA. — The  Shenango  \alley  Electric  l.inlit  Company  is  owned  by 
the  Voungstown  Sharon  Railway  &  Liuhl  Company,  ol  Youngstown.  Ohio.  It 
operates  joo  arc  lights  and  5.000  incandescent  lights;  100  motors  at  rates  of 
6  to  J  cents  per  kw-hour  and  40  miles  of  street  railway  charging  hy  inclcr 
at  the   switchboard  of  main  power   house. 

SE.NECA,  S.  C.  The  Seneca  Cotton  Mills  has  a  General  Electric  plant 
which  furnishes  75  arcs  (.which  light  the  mill)  and  about  50  incandescent 
lights.  The  mill  is  run  with  motors — four  loohp.  one  5ohp  and  one  3ohp.  T. 
C.  Duncan  is  president  and  treasurer;  E.  M.  Jordan,  secretary. 

GEORtJETOWN.  S.  C— The  present  Georgetown  Electric  Company  dales 
from  1901.  Stock  issued  $35,000;  bonds  issued  $31,000.  Forty-six  arc  lights 
of  j.ooocp  and  J.ooo  i6cp  incandescents  are  in  oi>cration.  The  company  also 
runs  six  motors  and  supplies  current  for  electric  irons.  We  are  indebted  to  Mr. 
S.  S.  Ingman,  the  manager,  for  some  interesting  details  of  improvements  just 
completed   in  every  branch   rendering  the   plant   up-to-date   in  every   respect. 

R.\P1D  CITY,  S.  DAK. — There  is  an  increase  in  electric  lighting  by  the 
Rapid    City    Electric  &    Gas   Light   Company. 

STURGIS,  S.  DAK. — Mr.  S.  A.  Oliver  is  the  owner  of  the  electric  light 
plant  which  supplies  si  arc  and  i.ioo  incandescent  lights.  Mr.  Oliver  expects 
to  install  a  new  boiler  in  the  near  future. 

HURON,  S.  DAK.— The  Electric  Company,  of  which  E.  J.  Bowen  is  owner 
and  manager,  kindly  furnishes  the  following:  A  Corliss  engine  has  been  recently 
started,  and  the  National  machine  has  to  be  enlarged  to  meet  rapidly  increas- 
ing business.  A  new  armature  is  required  for  it,  besides  other  machinery, 
so  as  to  practically  duplicate  the  plant. 

WATERTOW.N,  S.  DAK.— The  KirlinGray  Electric  Company  operates  60 
l,20ocp  arc  lights  and  4.000  i6cp  incandescents.  It  has  a  few  electric  motors. 
The  company  favors  us  with  very  interesting  notes  of  the  rapidly  growing 
town  and  its  surroundings,  making  obvious  the  need  of  an  electric  railway 
along  an  already  graded  line.  It  would  gladly  co-operate  with  any  others  seek- 
ing to  engage  in  such  an  undertaking.  W.  E.  Gray  is  president;  O.  M.  Kirliii, 
secretary  and   manager. 

HENDERSON,  TENN.— The  Henderson  Electric  Light  Company  is  in  the 
market  for  one  125-hp  automatic  engine,  one  75-kw  alternator,  switchboard  in- 
struments and  transformers. 

BRISTOL.  TENN. — The  Bristol  Gas  &  Electric  Company  was  reorganized 
Jan.  I,  1902.  B.  L.  Dulaney  is  president;  M.  D.  Chapman,  secretary  and 
treasurer.     It  now  operates  50   i,2oo-cp  arc  and  3,000   i6-cp  incandescent  lights. 

CHATTANOOGA,  TENN.— The  entire  plant  of  the  Chattanooga  Light  & 
Power  Company  is  being  remodelled  and  will  be  equipped  with  four  soo-kw 
Curtis  steam  turbines  and  three-phase  alternators;  four  300-kw  rotary  con- 
verters and  four  300-kw  static  transformers;  also  a  30-panel  switchboard. 
We  are  indebted  to  Mr.  B.  T.  Burt,  general  manager  of  the  company,  for  this 
information. 

MEXIA,  TEX. — The  Me.xia  Light  Company,  H.  O.  Cravens,  manager,  is 
extending  its  plant. 

NAVASOTA,  TEX.— The  Bridges  &  HoUy  Electric  Light  Company  has  in- 
creased  the   number   of  its   lights   to    1,600  incandescents. 

TERRELL,  TEX. — The  Electric  Light  Company  was  organized  in  1902, 
with  $50,000  capital.  M.  A.  Loy  is  president;  M.  W.  Raley.  vice-president,  and 
S.  E.  Noble,  secretary.     It  has  14  arc  and  3,850  incandescent  lights. 

BEAUMONT,  TEX.— The  Beaumont  Ice.  Light  &  Refrigerating  Company, 
J.  C.  Ward,  president,  has  $300,000  capital,  and  operates  225  enclosed  arcs 
and  25,000  incandescent  lights.  The  meter  rate  for  motors  is  7  cents  per 
kw-hour. 

LL.-\NO,  TEX. — The  Llano  Milling  and  Manufacturing  Company,  which 
succeeded  the  Llano  Water,  Light  &  Power  Company,  February  1,  1903,  has 
about  700  incandescent  lights.  It  is  putting  in  a  25-kw  Wood  direct  current 
generator  and  a   lo-ton  ice  plant. 

MANCHESTER  CENTRE.  VT.— Mr.  R.  Colvin  sold  his  electric  plant  to 
the   Vail    Light   &   Lumber   Company. 

RICHFORD,  VT. — The  Sweat-Comings  Company  has  a  capital  of  $50,000. 
C  A.   Powell  is  president;  H.   C.  Comings,  treasurer. 

BR.-\DFORl).  VT. — The  Bradford  Electric  Lighting  Company  was  organized 
in  J897  with  $15,000  and  has  one  arc  light  and  1,200  8,  16  and  32-cp  incan- 
descents. 

WHITE  RIVER  JUNCTION,  VT.— The  Mascoraa  Electric  Light  &  Gas 
Company,  A.  Barnes,  president,  is  contemplating  the  purchase  of  2  loo-kw 
step-up  transformers. 


SI.  JOII.NSIILKY,  SI.  The  St.  Johnsbury  KIrtiric  Company  hat  a  cap- 
ital of  $7s.uoo  and  boinla  $50.1100.  1'lic  company  fiirniihei  electric  heating 
on  u  two  lale  baiii  Imm  (>  a.  m.  to  6  p.  m.  at  5  cent*  per  kw-hour. 

SI'KI.NtJI'IEI.D.  VT.  The  Sprinsfirld  Electric  Company  operates  50  arc 
and  alKiut  j.ooo  ib-rp  Incandcacrnt  lanipt,  Motori  of  about  loohp  take  power 
Bl  from  I  to  3  ceiita,  according  to  •luantily  and  hours  used.  Ten  cars  are 
healed   In    winler   by   electric   heateri  on   u   Hat   rate   baaia, 

ISLAND  POND,  VT.  The  Ulnnd  I'oml  Elrrlric  Company,  otabliihed  In 
iHgd,  WU1  rr  nrKniiirrd  in  lonj,  with  n  cojiilul  uluck  of  $75,000.  and  $40,000 
bondii.  The  iimlnllaliiin  i>  not  yet  ipiitc  complete,  but  the  company  expects 
lo  nupply  alHiiil  5.000  ineandeicrnt  IikIH".  and  liopi  •  to  lake  care  of  other 
electrical   entcrpriacs. 

ItlRLINGTON.  VT.  The  Conaolidalrd  Electric  Company,  of  this  city,  is 
■riiiliiiK  to  its  eimloiiirrs  n  irtatement  showing  the  cost  of  electric  lighta  in 
llurliiiKlon  and  other  placet.  The  prrnent  price  in  Burlington  for  arc  light 
all  night  and  every  night  it  $80  per  lamp  per  year.  The  company  it  offering 
u  reduction  from  that  price  on  a  new  contract.  Meter  ratrt  are  6'/i  to  10 
cenit  per  kw-hour,  and  lamp  renewals  are  offered  free. 

ST.  ALBANS,  VT. —  All  arrangements  for  the  development  of  the  water 
power  of  the  Vermont  Power  and  Manufacturing  Company,  at  Fairfax  Fallt, 
have  been  completed,  and  all  the  details  of  the  merging  of  the  St.  Albant  Elec- 
tric Light  &  Power  Company  into  the  Vermont  Company  above  named  are  alto 
concluded.  The  National  Gas  &  Construction  Company,  of  l'hila<lclpliia,  has 
the  general  contract  for  the  development  of  the  power. 

CHATHA.M,   VA.,  has  nothing  in  the  way  of  an  electric  plant. 

CHRISTIANSBURG.  VA..  has  a  municiapl  electric  light  plant  which  fur- 
nishes 23   2.000-cp  arc  lights  and  650    16  and  32cp  incandescents. 

SALEM,  VA.,  has  a  municipal  plant  which  is  under  the  management  of  T. 
R.   Boon,  and  has  55  arc  and  850  incandescent  lights. 

FRONT  ROYAL,  VA.— The  Royal  Light,  Heat  &  Power  Company  is  con- 
trolled by  the  Town  Council.  It  operates  about  88  16  and  32-cp  incandescent 
lights. 

WYTHEVILLE,  V.\.  A  franchise  for  light  and  power  is  to  be  advertised 
and  sold  about  the  beginning  of  June.  The  Brown  Electric  Company  is  going 
out  of  business. 

BLACKSBURG,  VA.— The  electric  light  dcjiartment  of  the  Virginia  Poly- 
technic Institute  was  organized  in  1891.  Mr.  C.  Lee  is  superintendent.  We 
are  indebted  to  Prof.  S.  R.  Pritchard  who  informs  us  that  enlargement  of  the 
plant    is  sadly  needed,   but   financial   difficulties   prevent. 

RADFORD,  VA.— The  Radford  Water  Power  Company  operates  the  elec- 
tric light  plant  and  runs  three  cars  also  owned  by  the  same  company.  It  will 
install  an  electric  power  pump  of  about  1,200  gallons  per  hour  capacity  as 
an  auxiliary  to  its  present  steam  pumping  plant,  and  suggests  that  with  cheaj) 
power  good  openings   for  new  enterprises  arc  offered. 

MARTINSVILLE,  VA.-  The  Town  Council  will,  according  to  press  reports, 
receive  bids  until  May  23  for  a  franchise  to  use  the  streets  for  poles,  wires 
and  other  appliances  for  the  transmission  of  electric  power.  The  party  lo 
whom  the  franchise  is  granted  is  required  to  establish  and  operate  an  electric 
power  plant  of  not  less  than  650-hp  and  an  electric  lighting  plant,  the  price  to 
be  paid  by  the  town   for  each  2.000  cp  electric  arc  light  being  $75  per  year. 

CEDARBURG,  WIS.— It  is  stated  that  bids  are  wanted  for  $11,000  electric 
light  bonds.     W.  P.  Jochem  is  Mayor. 

SEATTLE,  WASH.— The  Seattle  Gas  &  Electric  Company  has  sold  all  its 
electric    business. 

B.\LLARD.  WASH. — The  City  Council  has  passed  a  resolution  teasing  the 
municipal   plant  to  the  Kilbourne-Clark   Company. 

SPOKANE,  WASH. — The  Washington  Water  Power  Company  operates 
1,100  arc  lights  and  48,000  incandescents;  2,000-hp  in  small  motors,  for  which 
the  maximum  rate  is  9  cents  per  kw-hour  and  60  cars — the  company  owning 
the   street   railway. 

GRAFTON.  W.  VA.— The  Grafton  Gas  &  Electric  Light  Company  shows 
an   increase  to  2,500   incandescent   lights. 

CLINTON,  WIS. — The  Standard  Electric  Company  has  gone  out  of  business. 

OCONOMOWOC,  WIS.— The  lighting  department  of  the  City  of  Oconomo- 
woc  furnishes  46  2,000-cp  open  arc  lamps  and  3,000   i6-cp  incandescents. 

MANITOWOC,  WIS. — The  Electric  Light  Company  shows  an  increase 
in  lighting,  having  now  100  200-cp  arc  lights  and  10,000  i6-cp  incandescents. 

LADYSMITH,  WIS.— It  is  stated  that  the  Ladysmith  Light  &  Power  Com- 
pany contemplates  constructing  a  dam  across  Flambeau  River  near  Ladysmith. 

ASHLAND,  WIS.— The  Ashland  Light,  Power  &  Street  Railway  Company 
runs  six  cars  in  addition  to  furnishing  140  i, 200-cp  arc  lights  and  about  3,500 
:6-cp  incandescents. 

TWO  RIVERS,  WIS.— The  Two  Rivers  Water  &  Light  plant  is  a  municipal 
undertaking,  with  A.  Hudson,  superintendent.  It  supplies  43  arc  lights  and 
2,500  incandescents. 

STOUGHTON,  WIS.— The  Stoughton  Electric  Light  &  Power  Company  does 
not  report  Jiuch  change  except  in  incandescent  lighting,  the  number  of  lamps 
now  being  about   3,000. 

SHEBOYGAN  FALLS,  WIS. — Charles  S.  Weisse  &  Company,  proprietors 
of  the  electric  light  plant,  operate  30  arc  lights,  1,200  16  and  32-cp  incandes- 
cent lamps,  and  15  motors.  We  are  informed  that  there  is  a  good  opening  for 
an  electric  railway   from   Sheboygan  to  Plymouth. 

BRODHEAD,  WIS. — The  Brodhead  Electric  Light  Company,  after  many 
changes,  was  finally  re-organized  in  February,  1903,  and  is  now  operated  by 
F.  W.  Nuzum  and  G.  M.  Pierce  as  erjual  co-partners.  It  operates  eight  i, 200-cp 
enclosed  arcs  and  100  i6-cp  incandescent  lignts.  A  factory  for  machinery  and 
supplies  might  locate   here   with   advantage. 
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ELECTRICAL  STAKF  OF  ST.  LOUIS  EXPOSITION.— \Ir.  Thos.  A.  Edi- 
son has  accepted  the  position  of  Honorary  Chief  Consulting  Electrician  to  the  St. 
Louis  Exposition  and  has  written  President  Francis  a  cordial  letter  in  praise 
and  support  of  the  enterprise.  The  other  members  of  the  strictly  electrical 
staff  are  Prof.  W.  E.  Goldsborough,  Cloyd  Marshall,  P.  E.  Fanslcr  and  F. 
Welz,  in  order  of  rank.  We  present  tl-.cir  portraits  herewith,  accompanied  by 
a  little  biographical  data.  Prof.  Winder  Elwell  Goldsborough  was  born  in 
Baltimore,  Maryland,  October  10,  1871.  In 
1892  he  graduated  from  Cornell  University 
with  the  degree  of  M.  E.  A  little  later  he 
took  charge  of  the  electrical  work  of  the 
International  Correspondence  School  of 
Scranton,  Pa.  In  March,  1893,  he  accepted 
the  appointment  of  Professor  of  Electrical 
Engineering  at  Arkansas  University,  Fay- 
ctteville.  Ark.  Just  a  year  later  he  was 
called  to  Purdue  University  as  Associate 
Professor    of    Electrical    Engineering.       In 

1896  he    was   made   full    professor,    and    in 

1897  was  appointed  Director  of  the  Elec- 
trical Laboratory  of  the  University.  In 
January,  1902,  Prof.  Goldsborough  accepted 
ilie  position  of  Chief  of  the  Department  of 
Electricity  of  the  Louisiana  Purchase  Ex- 
position. He  is  a  member  of  numerous  en- 
gineering and  scientific  societies,  among 
which  may  be  mentioned  the  American  In- 
stitute of  Electrical  Engineers,  the  Institu- 
tion of  Electrical  Engineers  of  England  and  the  Society  for  the  Promotion 
of  Engineering  Education,  and  is  a  contributor  to  the  proceedings  of  the  so- 
cieties and  to  the  technical  press.  Mr.  Cloyd  Marshall,  Superintendent  of  Elec- 
trical Machinery  in  the  Department  of 
Electricity,  was  born  in  Lafayette,  Ind. 
After  graduation  from  the  School  of 
Electrical  Engineering  of  Purdue  Uni- 
versity in  1895,  he  was  retained  as  an 
assistant  in  the  electrical  laboratory. 
Later  he  occupied  the  position  of  elec- 
trical editor  of  the  Street  Rail-way  Re- 
viezv,  of  Chicago,  and,  during  the  pe- 
riod of  this  connection,  from  1896  to 
1898,  he  served  as  secretary  of  the  Chi- 
cago Electrical  Association.  Mr.  Mar- 
shall then  accepted  the  position  of  de- 
signing and  testing  engineer  for  the 
Jenney  Electric  Mfg.  Company,  at  the 
same  time  doing  a  considerable  amount 
of  experimental  work  for  the  Railway 
Materials  Company,  of  Chicago.  In 
1901  he  accepted  the  position  of  plant 
engineer,  and,  later,  of  engineer  of  the 

sales  department  of   the   C.   W.   Hunt   Company,   New  York.     He  has  occupied 
his  present   position   since   February,    1903.      Percival    E.    Fansler,   Chief   Clerk, 

was  born  in  Grand  Rapids,  Mich.,  in 
1 88 1.  He  graduated  from  the  Chicago 
Manual  Training  School  in  1898,  and 
from  the  School  of  Electrical  Engineer- 
ing of  Purdue  University  in  1901. 
During  the  following  year  he  pursued 
a  post-graduate  course,  making  a  spe- 
cial study  of  the  electrical  interurban 
problem.  He  conducted  an  important 
test  on  the  interurban  system  of  the 
Union  Traction  Company,  of  Indiana, 
which  will  be  made  the  subject  of 
papers  to  be  presented  at  the  general 
convention  of  the  American  Institute 
of  Electrical  Engineers  at  Niagara 
Falls,  this  June.  Frank  Welz,  Tech- 
nical Clerk,  was  born  in  Neu-Offingen, 
Germany,  in  1875.  He  entered  the 
Royal     Bavarian     "Kreisrealschule"     at 
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Munich  in  1885,  and  graduated  in  1891, 
after  which  he  spent  three  years  in  the 
Royal  Bavarian  Industrielschulc  at  Mu- 
nich. From  1894  until  his  appointment 
on  the  staff  of  the  Department  of  Elec- 
tricity of  the  World's  Fair,  he  was  in 
the  employ  of  the  Allgemcine  Elektric- 
itiits  Gesellschaft,  advancing  in  six 
years  from  electrical  engineer  in  the 
branch  office  at  Munich  to  engineer  in 
charge  of  the  Cassel  office.  He  was 
then  sent  to  Bruxelles,  where  he  had 
charge  of  electrical  installations  in  Bel- 
gium and  France  until  the  Fall  of  1902, 
when  he  came  to  the  United  States,  as- 
suming his  present  duties  in  January, 
"903- 
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MR.    GEO.    M.    COLE   has   resigned   as    manager   of  the    Plattsburgh,    N.    Y. 
Traction  Company.     His  successor  is  Mr.  Albert  E.  Reynolds. 


MR.  P.  A.  B.  WIDE.VER,  the  Philadelphia  traction  leader,  has  sailed  for 
Europe,  and  says  he  has  nothing  to  do  with  the  London  "tube"  system. 

MR.  G.  MARCO.N'I  is  said  to  be  in  poor  health  as  a  result  of  his  recent 
work,  and   has  been  ordered  to  the   Riviera. 

MR.  C.  T.  YERKES  is  disposing  of  his  Chicago  trolley  interests  and  other 
property   in    that   city. 

PROF.  J.  J.  THOMSON  has  arrived  in  this  country  for  the  purpose  of 
delivering  the  course  of  lectures  at  Yale  University  on  the  latest  ideas  in 
molecular  physics,  etc.,  as  already  noted  in  these  pages. 

MESSRS.  S.  G.  VINSON,  manager  of  the  Phoenix  Electric  Company,  of 
Mansfield,  Ohio,  and  S.  H.  Suenerfauth,  superintendent  of  the  same  company, 
have  resigned  to  take  effect  as  soon  as  their  successors  are  appointed.  The 
gentlemen   contemplate  going  into  a  new   line   of   business. 

MR.  CHAS.  A.  SCHIEREN,  the  eminent  belt  manufacturer,  presided  last 
week  at  the  annual  meeting  of  the  Savings  Bank  Association  of  the  State  of 
New  York  in  New  York  City,  and  was  re-elected  president  for  the  ensuing 
year. 

THE  DUKE  OF  MARLBOROUGH,  following  the  example  of  other  pro- 
gressive members  of  the  British  aristocracy,  has  ordered  two  electric  elevators 
with  push-button  control  from  the  Otis  Elevator  Company.  These  are  to  be 
installed  in  his  city  home,  Blandford  House,  Curzon   St.,  London. 

MR.  M.\RI.\NO  SCHIAFFINO,  the  consulting  engineer  for  the  Guada- 
lajara Tramways  Company,  is  at  present  in  the  United  States  svith  a  view  to 
placing  contracts  for  equipments,  etc.,  for  the  electric  traction  system  about 
to  be  built  in  that  Mexican  city.  The  initial  length  of  the  line  will  be  some- 
what over  30  miles. 

MR.  I.  STERNEFELD,  the  manager  of  the  electrical  department  of  G. 
&  O.  Braniff,  Mexico  City,  representing  the  Westinghouse  interests  in  the 
Southern  Republic,  has  left  for  home,  after  several  weeks  visit  to  the  States. 
He  is  of  charming  personality  and  made  a  great  many  new  friends  while  on 
this    trip. 

MR.  W.  B.  REED,  manager  of  an  electric  light  plant  at  Managua,  Nica- 
ragua, also  representative  in  that  country  of  the  Bullock  Electric  Company,  is 
in  Cincinnati  endeavoring  to  form  a  company  to  build  an  electric  railway  at 
Managua.  Mr.  Reed  claims  to  have  secured  an  exclusive  franchise  from  the 
Nicaraguan  government  for  such  a  system. 

MR.  ARTHUR  BERGTHEIL,  of  the  British  engineering  and  contracting 
firm  of  Bcrgtheil  &  Young,  Camomile  Street,  London,  E.  C,  which  concern 
represents  the  Bullock  Electric  Company  in  Great  Britain,  is  at  present  on  a 
visit  to  the  United  States.  He  is  now  in  the  West,  but  is  expected  to  return 
to  New  York  early  next  week.  While  in  this  city  he  will  stay  at  the  Hotel 
Savoy. 

MR.  ERNEST  THOMPSON,  one  of  the  managing  directors  of  the  well- 
known  firm  of  Nalder  Bros.  &  Thompson,  Ltd.,  manufacturers  of  electrical 
instruments,  London,  was  a  visitor  in  New  York  last  week.  On  account  of  a 
breakdown  in  health,  he  has  been  making  a  trip  around  the  world  for  some 
months  past.  From  New  York  Mr.  Thompson  proceeds  to  Montreal  and  thence 
home. 

PROF.  A.  G.  BELL.— Prof.  Alexander  Graham  Bell  has  resigned  the  pres- 
idency of  the  National  Geographical  Society,  and  his  resignation  has  been  ac- 
cepted by  the  Board  of  Governors  to  take  eflcct  on  the  election  of  his  successor, 
which  will  not  occur  until  next  winter.  Prof.  Bell's  reason  for  relinquishing 
the  oiEce  is  that  all  his  time  is  employed  and  will  be  for  more  than  a  year  to 
come  in  perfecting  his  new  kite  flying  machine. 

MR.  GEORGE  WESTINGHOUSE  was  a  member  of  the  party  invited  by 
Mr.  G.  W.  Perkins,  of  the  firm  of  J.  P.  Morgan  &  Co.,  to  meet  at  luncheon 
last  week  Baron  Von  Rhtinhahen,  Prussian  minister  of  Finance,  now  visiting 
this  country.     The  luncheon   was  given  at  the   Lawyers'   Club. 

MR.  J.  P.  WINTRINGHAM,  the  stock  broker,  who  has  a  very  large  ac- 
quaintance and  connection  in  the  electrical  field  has  moved  his  offices  to  the 
Mills   Building,   35    Wall    Street. 

MR.  DUDLEY  FARRAND. — It  is  stated  that  President  Thomas  N.  Mc- 
Carter,  of  the  new  Public  Service  Corporation,  formed  to  operate  the  trolley, 
electric  light  and  gas  plants  in  Northern  New  Jersey,  has  appointed  Dudley 
Farrand,  of  Newark,  the  general  manager  of  the  United  Electric  Company  and 
general  manager  of  all  the  electric  light  and  power  interests  of  the  company, 
including  the  trolley  plants.  Mr.  Farrand  is  well  known  as  a  successful  man- 
ager in  the  light  and  power  field. 

MR.  W.  W.  BR.M:)FIELD.  chief  engineer  of  the  Marconi  Wireless  Tele- 
graph Company  of  America,  is  in  Chicago  where  he  is  engaged  in  the  equip- 
ment of  a  wireless  station  on  the  lake  front.  A  connecting  station  is  under- 
going construction  and  equipment  at  Milwaukee,  and  both  stations  are  expected 
to  be  completed  and  in  running  order  within  ten  days,  when  wireless  messages 
will  be  exchanged  between  the  two  cities.  Plans  are  being  laid  for  extensions 
of  the  Marconi  system  along  the  Atlantic  coast,  the  great  lakes  and  the  Pacific 
coast. 

MR.  FRANK  S.  GANNON  has  been  elected  vice-president  of  the  Inter- 
urban Street  Railway  Company,  of  New  York.  Mr.  Gannon  began  his  rail- 
road training  in  1868  as  a  telegraph  operator.  He  has  been  successively  train 
despatcher;  master  of  transportation  on  the  Long  Island  Railroad,  President 
of  the  New  Jersey  Midland,  general  superintendent  of  the  New  York  &  North- 
ern, general  superintendent  of  the  Staten  Island  Rapid  Transit  and  third  vice- 
president  of  the  Southern  Railway. 

MR.  E.  H.  -ABADIE,  of  St.  Louis,  formerly  well  known  in  connection  with 
the  Wagrner  Electric  interests  there,  has  become  general  manager  of  the  Elb- 
light  Company  cf  America,  and  with  Mr.  Russell  Spaulding  will  have  an  equal 
I)artnership  in  iis  control.  Without  giving  up  his  business  connections  in  St. 
Louis,  Mr.  Abadie  will  have  headquarters  also  in  New  York  City,  and  with 
Mr.  Spaulding  will  now  make  an  exhibit  at  the  Chicago  Electric  Light  Con- 
vention. It  may  be  noted  that  Mr.  .-\badie  was  the  agent  through  whom  the 
Safety  Insulated  Wire  &  Cable  Company  secured  their  contract  for  over 
$200,000  for  wir«s  and  cables  at  the   St.   Louis  Exposition. 
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MR  MORITZ  BkKER.  of  tht  Crrman  Iron  and  ilrtl  firm  of  II.  II,  Hokfr 
A  lomi.iiiy.  it  at  prrient  In  Ihr  United  Stairs  with  Daron  Von  Rlirinliahen. 
the  rmuiaii  Srirrtary  of  Kinanrc,  rrfrrrnrc  to  wlii.v-  viaii  hat  alrrady  Ixrn 
ma.lr  in  Ihrtr  colmnni.  The  Ili.krr  |>roplr  act  at  (.rnnaii  rr|ircacnlntvct  for 
Ihr  Si.  Uiiii*  Car  Company.  The  can  are  thippcd  "knocknl  iluwn"  and  are 
Marmhird  at  Ihr  Uokrr  thopt.  They  arr  uard  on  the  Hrrlln  electric  trartlon 
aytlem.  The  t'.rmian  viaitort  Irft  Nrw  York  Monday  for  the  Wrtl.  They 
will  rrliirn  in  a  fortnight.  While  in  New  York  thry  will  l.r  Biieilt  at  Ihr 
llolrl    Nrtherlaiida. 

MR.  \VM.  C.  BOYRKR.  ..f  llir  rnKinrcriiiii  ilrpaitmrnl  of  the  New  York 
Telrphone  Company,  prrtrnird  an  intrrrtting  paprr  on  "Somr  pointt  lo  he 
observed  in  the  inttallalion  of  the  common  hallrry  ayttrin  in  trlrphone  ex. 
rh.ingr!i."  before  the  Brooklyn  Knginrrn'  Club.  Thurtdiiy  rvrning,  May  14. 
Mr.  Uoyrer  illuirtraird  hit  rrmnrkt  by  charts  an<l  Rave  an  inlcrrtllng  nccouni 
of  the  diniciilliet  eiicotintrrrd  in  changing  from  onr  syslrin  lo  another.  After 
an  informal  ditcuasion  in  which  many  of  the  intricate  detailt  of  telephone 
operation  were  explained,  light  rrfirshmrnti  were  served,  and  a  very  enjoyable 
evening  brought   to   a  close. 

MR.  F.  S.  TEARSON.  of  New  York,  vice  preirident  of  the  Mexican  Light 
&  Power  Co.,  who  has  jiitt  reached  home  from  Europe,  has  advised  a  Montreal 
director  that  he  has  concUuIrd  .irrangements  with  Messrs.  Siemens  &  Ilalske, 
the  Berlin  bankers,  for  the  acquisition  of  the  Electric  Light  Company  of  the 
city  of  Mexico  of  which  they  arr  the  owners.  Messrs.  Pearson  and  James 
Ross,  who  are  so  prominently  associated  with  Canadian  and  other  enterprises, 
jome  time  ago  obtained  valuable  water-power  concessions  from  the  government 
of  Mexico  and  the  existing  plant  in  the  city  of  Mexico  was  essential  to  the 
success  of  the  undertaking.  Oelails  have  already  been  given  on  the  subject 
in  tliese  columns. 

MARQUIS  MARTIN  MALONEY.-Cardinal  Satolli  recently  applied  to  the 
Pope  to  confer  a  title  of  nobility  on  Martin  Maloncy,  of  Philadelphia,  because 
of  bis  large  church  offerings  and  his  efTorts  to  further  Catholicism,  especially 
in  constructing  a  parochial  church  at  Trenton,  N.  J.  The  PontifT,  after  receiv- 
ing satisfactory  informalion  from  the  Archhbishop  of  Philadelphia  and  the 
Bishop  of  Trenton,  has  issued  a  brief  creating  Mr.  Maloncy  a  Marquis.  Mr. 
Maloney  built  a  handsome  church  at  Spring  Lake,  N.  J.,  last  year  in  mem- 
ory of  his  daughter  Catherine.  The  Maloneys  have  a  large  summer  home  at 
Spring  Lake.  Cardinal  Satolli  is  an  intimate  personal  friend  of  Mr.  Maloney, 
who  is  well  known  in  electrical  circles  from  his  prominent  and  active  partici- 
pation in  electric  light,  tracton  and  storage  battery  enterprscs,  etc. 

MR.  THOMAS  M.  MOORE,  chief  of  the  Machinery  Department  of  the  St. 
Txjuis  Exposition,  has  been  visiting  New  York  City  for  the  purpose  of  ar- 
ranging for  space  for  New  York  exhibitors,  accompanied  by  Lieut.  Godfrey 
L.  Carden,  of  the  same  department.  Mr.  Moore  said  that  the  space  in  Ma- 
chinery Hall  had  been  applied  for  many  times  over.  Mr.  Moore  and  Lieut. 
Carden  came  partly  to  receive  Col.  C.  M.  Watson.  Secretary  of  the  Royal 
British  Commission.  Mr.  Moore  is  very  much  gratified  over  the  prospects 
which  the  great  power  plant  of  the  exposition  oflFers  as  a  drawing  feature. 
This  power  plant  will  consist  of  ,nbout  40,000  horse  power.  Instead  of  util- 
izing a  few  simple  type  engines  of  local  manufacture,  the  power  plant  will 
be  made  up  of  the  latest  forms  of  engines  known  to  the  world  to-day,  and 
for  the  most  part  these  engines  will  come   from  Europe. 

MR.  WALTER  B.  SPELLMIRE.— The  Bullock  Electric  Mfg.  Company,  of 
Cincinnati.  Ohio,  announces  the  appointment  of  Mr.  Walter  B.  Spellmire  as 
district  manager  of  the  Atlanta  office  of  the  company.  He  will  assume  his 
duties  at  once  with  headquarters  in  the  Empire  Building  of  that  city.  Mr. 
Spellmire  has  been  with  the  Bullock  Company  some  seven  or  eight  years,  dur. 
ing  which  period  he  filled  the  position  of  chief  of  the  testing  department;  after 
which  time  he  was  sent  to  London  and  Paris  by  the  company  to  look  after  some 
important  installations  at  those  places.  After  being  abroad  one  year,  he  re- 
turned to  the  United  States  to  fill  the  position  of  sales  engineer  in  the  New 
York  office,  from  which  position  he  has  just  been  appointed  district  manager 
at  Atlanta.  From  a  knowledge  of  Mr.  Spellmire's  work  with  the  Bullock  Com- 
pany, it  is  only  fair  to  presume  that  he  wU  attain  even  greater  success  in  his 
present  position,  in  which  he  will  have  a  very  much  broader  field  of  operation. 

GEN.  W.  A.  GREELY,  U.  S.  A.,  the  head  of  the  signal  corps,  started  for 
Europe  on  May  13  in  the  American  liner  Philadetphia,  to  attend  several  con- 
ventions in  London.  The  General  said  he  expected  to  return  about  June  13. 
"I  am  going  over  chiefly  to  attend  the  convention  of  the  International  Teleg- 
raphers in  London,  on  May  28.  Every  country,  with  the  exception  of  the 
United  States,  is  a  member  of  the  association.  I  do  not  know  why  the  United 
States  is  not.  I  am  going  over  there  as  a  delegate,  but  without  the  power  to 
vote-  I  will  be  permitted  to  get  up  and  talk  however.  I  am  also  to  attend 
the  convention  of  the  International  Colonial  Institute,  which  is  also  to  be  held 
in  London,  two  days  before  the  telegraphers'  meeting.  The  subject  of  wireless 
telegraphy  will  be  most  generally  discussed.  The  German  Emperor  tried  to 
get  up  an  international  conference  on  this  important  subject,  but  it  came 
to  nothing,  as  some  countries  would  not  join.'t 

MR.  W.  G.  WILGUS,  the  fifth  vice-president  of  the  New  York  Central  Rail- 
road Company,  is  the  subject  of  an  interesting  interview  in  the  New  York 
World,  in  regard  to  the  use  of  electricity  on  part  of  the  system.  This  article 
includes  also  a  neat  thumb  nail  sketch  of  a  quite  striking  personality.  "His 
success  has  been  due  absolutely  to  his  own  worth,  for  it  so  happens  that  when 
he  first  applied  to  the  New  York  Central  Railroad  for  a  job  about  eighteen 
years  ago,  he  was  turned  down.  He  has  been  connected  with  this  road  for 
only  ten  years,  but  in  that  time  he  has  risen  by  rapid  stages  from  assistant 
engineer  of  a  division  to  the  fifth  vice-presidency.  Mr.  Wilgus  is  a  clean-cut 
man  in  every  sense.  His  ideas  are  precise  and  at  his  tongue's  end.  He  speaks 
frankly  and  tersely  and  leaves  his  listener  in  no  doubt  as  to  what  he  means. 
He  is  a  man  of  medium  build.  Even  a  beard  and  glasses  do  not  add  any  ap- 
pearance of  elderliness  to  his  obvious  youth.  He  is  distinctly  a  young  man, 
with  the  spirit,  energy  and  enthusiatm  of  youth." 


MK.  JAMKS  ni-AKI-:  (  AMOON  hat  orunnized  a  Burrau  of  ExprrI  Invet 
ligallon  and  Cuntlrurlion  lo  undrrluke  the  critical  cxaniinalion  and  valuation 
of  propcrliei  anil  projnlrd  rnlrrpritrt;  Ihr  invrilignlion  of  corporair  chartert, 
franchiirt,  palriilt,  rlc,  Ihr  conducting  of  trtlt,  the  prrpuration  of  pUni  and 
tjirrilicaliona  for  all  clattri  ol  work,  the  tuprrvitiun  of  contracit,  and  the  or- 
gani>ation  and  managemrnl  of  propertici  with  a  view  lo  tecuring  the  higheit 
drgrrr  of  economy  and  Ihr  niaxinium  of  returnt.  Following  it  thr  perionnel 
of  the  bureau,  which  bat  ofTicet  al  35  Nattau  St.,  Nrw  York:  Electrical  and 
Mrclianical  Knginrrm,  Horatio  A.  I'utlrr,  Frank  B.  Rae,  GrorgeT.  Ilancbcti 
and  Thnrburn  Krid.  Hydraulic  Knginerrt,  Grorgc  W.  Birdnall  and  Ira  II. 
Carpenter.  Civil  ond  Mining  Knginrrrt.  M.  II.  Albrrgrr  and  Walter  A. 
Calhoun.  Chrnilil.  I)i.  William  McMurlrir.  Countrl,  Crril  Camphrll  Iligglni 
and  Jo>rph  T.  Brown,  Jr.  Palenli  and  Patent  Laws,  Howard  P.  Ucnnifon 
.ind  Thot.  J.  Johntlon.     Director,  Janiet  Blake  Cahoon. 


LEGAL. 


WE.STERN  UNION  LOSES.  The  Pennsylvania  K.  R.  li.vl  h.nd  a  contract 
with  the  Western  Union  Telegraph  for  20  years,  which  gave  Ihc  latter  com- 
pany the  ptivilrgr  of  using  wires  and  poles  on  the  Pennsylvania  lines  and  main- 
taining offices,  etc.  After  so  years  it  was  provided  that  on  six  months'  notice 
the  Western  Union  must  vacate  Ihc  Prnnslyvania  lines.  Such  notice  was  given 
and  it  trrniinaled  last  Deccmbrr.  Thr  Wrslern  Union  began  proceedings  first 
of  condemnation  and  filed  a  bill  lo  enjoin  the  Pennsylvania  from  ousting  the 
Western  Union  Company,  alleging  that  under  the  act  of  congress  with  respect 
to  post  roads  the  Western  Union  Company  has  a  right  to  conduct  the  telegraph 
business  on  the  Pennsylvania  as  they  were  a  post-road  under  the  law.  Judge 
llulTington,  in  the  United  States  circuit  court  at  Pittsburg,  refused  the  applica- 
tion of  the  Western  Union  for  an  injunction,  and  Decided  all  points  in  favor 
of  the  Pennsylvania.  The  United  States  court  of  appeals  now  affirms  Judge 
Ruffinglon's  decision,  and  by  this  ruling  a  similar  case  in  the  United  States 
court  of  New  Jersey,  which  court  granted  an  injunction  against  the  railroad 
company,  is  decided  adversely  to  the  telegraph  company.  The  Western  Union 
has  at  once  cut  its  wires,  but  the  Postal  is  not  yet  ready  for  service. 


OBITUARY. 


MR.  E.  T.  CII.LILAND. — It  is  with  deep  regret  we  note  the  death  on  May 
13,  of  Ezra  T.  Gilliland,  the  inventor  of  many  of  the  improvements  of  the 
American  Bell  Telephone  system.  He  died  of  Bright's  disease  at  his  home  in 
Pelham  Manor,  a  suburb  of  New  York  City.  He  began  life  as  a  telegraph  oper- 
ator, took  up  the  telephone  at  the  start,  and  soon  distinguished  himself  as  a 
meritorious  inventor.  He  had  a  great  deal  to  do  with  the  perfection  of  the 
long  distance  transmitter.  Mr.  Gilliland  was  interested  in  the  Gilliland  Elec- 
trical Company,  which  has  large  factories  in  Adrian,  Mich.,  and  when  he  had 
perfected  and  patented  his  inventions  he  sent  the  models  there  to  be  duplicated 
for  the  market.  He  employed  seven  expert  electricians  in  the  laboratory  at 
his  home.  He  was  also  prominent  in  the  affairs  of  Pelham  Manor,  and 
served  as  trustee  and  president  of  the  village.  Mr.  Gilliland  was  born  in  Cuba, 
N.  Y.,  56  years  ago,  and  lived  most  of  his  life  in  New  York  City.  He  was 
a  member  of  the  Reform,  Manhattan,  Colonial,  Pelham  Manor,  New  York 
Athletic  and  Columbia  Yacht  clubs.  He  leaves  a  widow,  who  was  Miss  Lillian 
Johnson,  of   Indianapolis. 


XLtabe  motes. 


DECORATIONS  AT  THE  CHICAGO  CONVENTION.— The  Elblight  Com- 
pany will  decorate  the  reception  room  at  the  Auditorium  Hotel,  at  Chicago,  on 
the  occasion  of  the  Electric  Light  Convention,  and  the  Chicago  Edison  Com- 
pany  will  furnish   the  current.     A  brilliant  effect  is  promised. 

THE  GERMANIA  ELECTRIC  LAMP  COMPANY,  Harrison,  N.  J.,  on 
account  of  the  large  number  of  orders  recently  secured  in  and  around  New 
York  City,  has  established  a  branch  office  in  the  St.  Paul  Building.  220  Broad- 
way. This  will  enable  it  to  keep  in  closer  touch  with  important  interests  in 
the  city. 

THE  NERNST  LAMP  COMPANY  is  rapidly  invading  sections  of  the  coun- 
try heretofore  uncovered.  New  York,  Pennsylvania,  the  New  England  and 
Atlantic  Coast  States  have  agencies  in  every  city  of  importance,  while  additions 
have  been  made  in  Salt  Lake  City,  Denver.  Lincoln,  Neb.,  San  Francisco,  Los 
Angeles,  Seattle  and  generally  throughout  the  Mississippi  and  Western  States. 

THE  CHRISTENSEN  ENGINEERING  COMPANY'S  constantly  growing 
business  has  made  it  necessary  for  the  company  to  provide  increased  office 
facilities  in  Chicago;  consequently  a  large  office,  fully  equipped  with  every 
convenience,  has  just  been  opened  in  the  Old  Colony  Building,  where  repre- 
sentatives of  both  the  air  brake  and  electrical  sales  departments  will  be  pleased 
to  welcome  the  customers  and  friends  of  the  company.  Mr.  Chas.  G.  Burton, 
manager  of  the  Chicago  agency  for  the  sale  of  the  company's  "Ceco"  elec- 
trical machinery,  has  removed  from  the  Merchants  Loan  &  Trust  Building  into 
the  new  office.  The  air  brake  department  is  in  charge  of  Mr.  J.  E.  Eldred, 
Jr.,  who  is  well  known  in  the  electric  railway  field,  having  for  a  considerable 
time  represented  the  company  in  the  sale  of  air  brake  equipments. 

AEOLICRAFT.— The  Franklin  Model  Shop,  129  West  Thirty-fourth  Street, 
New  York,  has  brought  out  an  ingenious  toy  called  the  "Aeolicraft,"  which 
is  a  model  yacht  designed  to  sail  on  a  tight  wire  stretched  between  two  trees 
or  other  convenient  points  of  support.  The  craft  is  suspended  upon  the  wire 
by  a  truss  and  carrier  frame  shaped  like  an  inverted  triangle  and  having  two 
pulleys  in  the  upper  corners  with  travel  on  the  run  wire.  It  sails  along  the 
wire   just   as   a   ship    does   in   the    water    and    when    it    reaches    the  end    of   the 
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course  goes  about  automatically,  sailing  back  to  the  starting  point  to  repeat 
the  evolution.  Where  space  permits  three  posts  can  be  set  in  an  open  lot  and 
three  wires  strung  to  form  and  equilateral  triangle.  One  of  these  wires  will 
always  be  available  to  catch  a  good  wind.  This  land  yacht  will  afford  much 
enjoyment  as  a  pastime  for  young  people  with  yachting  proclivities, 
without  the  attending  dangers  of  similar  sport  on  the  water.  With  two  outfits, 
races  can  be  sailed  and  the  enjoyment  thus  greatly  enhanced.  A  booklet  de- 
scribing and  illustrating  this  interesting  device  has  been  issued,  a  copy  of 
which   can   be  had  on   application. 

PROCTOR'S  THEATRES.— The  Summer  plans  for  the  F.  F.  Proctor  cir- 
cuit of  theatres  have  been  practically  completed,  and  unless  all  present  signs 
fail,  the  outlook  is  a  brilliant  one  promising  success  for  the  management, 
steady  employment  for  the  large  band  of  actors  in  Mr.  Proctor's  employ,  and 
a  gay  season  of  highly  entertaining  shows  for  the  public  at  large.  Later  on, 
there  will  be  a  revival  of  several  of  last  season's  biggest  hits,  and  then  there 
will  be  produced  in  quick  succession  half  a  dozen  gay  pieces  never  before 
seen  in  New  York.  All  those  productions  will  be  as  carefully  made  as  though 
the  season  were  at  its  height,  for  it  is  never  Mr.  Proctor's  idea  to  curtail 
expenses,  be  the  season  early  or  late.  At  his  Twenty-third  Street  Theatre, 
New  York  City,  the  plan  of  presenting  all  vaudeville  shows  will  be  continued 
throughout  the  Summer,  the  bills  being  made  up  with  especial  reference  to 
the  warm  weather.  At  his  One  Hundred  and  Twenty-fifth  Street  house,  the 
favorite  stock  company  will  continue  its  excellent  work,  strengthened  im- 
measurably by  the  reappearance  of  Miss  Adelaide  Keim,  who  resumes  her  stage 
work  after  a  much  needed  period  of  rest.  The  Twenty-third  Street  Theatre 
is  now  being  fitted  with  cold  storage  pipes,  which  will  insure  cool  temperature 
even  on  the  hottest  days.  The  show  bills  have  been  booked  well  ahead,  and 
only  the  newest  and  best  novelties  will  be  shown  this  season.  The  Albany 
house  has  also  undergone  extensive  improvement. 


THE  STANDARD  VITRIFIED  CONDUIT  COMPANY  is  to  have  an  exhibit 
of  its  conduit  at  the  Auditorium  Hotel,  Chicago,  III.,  during  the  National  Elec- 
tric Light  -Association  Convention,  in  charge  of  Mr.  B.  S.  Barnard,  vice-pres- 
ident and  secretary  of  the  company.  The  new  factories  of  this  company  at 
South  River,  N.  J.,  are  now  in  full  operation,  in  addition  to  the  old  factories, 
and  have  a  daily  capacity  of  multiple  and  single  duct  conduit  equal  to  the  entire 
demands  of  the  United  States,  and  after  July  ist,  it  can  supply  the  world. 
The  company  has  secured  practically  all  of  the  orders  for  conduit  in  the  New 
England  States  this  season,  and  a  greater  part  of  the  orders  east  of  the  Ohio 
River.  Upwards  of  1,000,000  feet  of  conduit  was  recently  purchased  through 
it  for  Salt  Lake  City,  Utah,  by  the  Stromberg-Carlson  Company.  This 
will  be  shipped  from  Western  factories,  which  goes  to  show  that  the  Standard 
Company  is  in  a  position  to  supply  conduits  in  any  part  of  the  United  States. 
It  recently  secured  an  order  for  one-half  million  feet  for  Memphis,  Tenn.,  and 
the  following  corporations  who  are  well  known  in  the  trade  are  using  its 
product  this  season,  in  large  quantities.  Philadelphia  Rapid  Transit  Co.,  Bell 
Telephone  Co.,  Rapid  Transit  Subway  Co.,  New  York,  Metropolitan  Traction 
Co,  New  York,  Brooklyn  Rapid  Transit  Co.,  Brooklyn,  N.  Y.,  Boston  Elevated 
Railway  Co.,  Boston,  Mass.,  Springfield  St.  Railway  Co.,  Springfield,  Mass., 
Mobile  Light  &  Railway  Co.,  Mobile,  Ala.,  Consolidated  Subway  Co.,  New  York, 
Niagara  Falls  Power  Co.,  Niagara  Falls,  N-.  Y.,  and  many  other  large  corpora- 
tions. It  is  likewise  doing  a  great  business  in  third  rail  insulators,  so  it  would 
be  well  for  engineers  interested  in  conduit  to  secure  the  privilege  to  visit  its 
factories,  which  would  be  interesting  and  instructive,  in  order  to  appreciate  its 
exact  position  in  the  trade.  The  concern  states  that  it  is  independent  in 
every  way.  Its  catalogue  as  issued  to  the  trade  is  a  work  of  art,  acknowledged 
to  be  the  finest  book  yet  published  on  conduit  and  is  strictly  up-to-date,  with 
many  new  suggestions,  especially  on  manhole  construction.  Its  stock  is  sold  up 
for  at  least  six  months  to  come,  small  orders,  however,  could  be  filled  promptly. 


UNITED  STATES  PATENTS  ISSUED  MAY  12,  1903. 

[Conducted  by  Wm.   A.   Rosenbaum.   Patent   Attorney,    140   Nassau   St..   N.   Y.] 

727,567-      ELECTRIC    SWITCH;    Vincent    G.    Apple,    Dayton,   O.      App.    filed 

June    16,    1902.      A   switch   arranged   to   automatically   indicate   the   relation 

of  the  dynamo  and  the  batteries  in  the  circuit  in  which  they  are  contained. 

727.568.  DYNAMO  ELECTRIC  MACHINE;  Vincent  G.  Apple,  Dayton,  O. 
App.  filed  Oct.  20,  1902.  One  head  of  the  machine  is  hinged  to  the  iron- 
clad field  in  such  a  way  that  when  swung  open  the  commutator  is  entirely 
exposed. 

727.569.  SHUNT  WOUND  SERIES  ARC  LAMP;  Malcolm  H.  Baker,  East 
Liberty,  Pa.  App.  filed  Mar.  11,  1902.  A  small  auxiliary  magnet  is  con- 
nected in  series  with  the  carbons  to  operate  an  iron  core  of  sufficient  weight 
to  overcome  the  normal  counter-balance  for  the  upper  carbon  and  thus 
maintain  the  carbons  in  contact  before  the  starting  of  the  lamp;  this  pre- 
vents an  abnormal  strain  on  the  lamp  which  sometimes  occurs  at  the  in- 
stant  of   throwing   on   the  current. 

727,571.  BRUSH  HOLDER;  Asa  F.  B.ichcklcr.  Schenectady,  N.  Y.  App. 
filed   Sept.   3,    1901.     Details. 

727,573.  ELECTROMAGNETIC  CLUTCH;  Erl  V.  Heals,  Boston,  Mass.  App. 
filed  Oct.  8,  1900.  The  clutch  has  two  coils  of  different  strength  actu- 
ating two  different  clutch   members. 

727,590.  LAMP  SOCKET;  William  H.  Cole,  Watertown,  Mass.  App.  filed 
Aug.   19,   1902.     Details. 

727,596.  ELECTRIC-ARC  LAMP;  Albert  G.  Davis,  of  Schenectady,  N.  Y. 
App.    filed    September    16,    1901. 

727,601.  SYNCHRONIZING  APPARATUS  FOR  ALTERNATORS;  Fred  T. 
Dow,   of  Schenectady,   N.   Y.     App.    filed  July   19,    1900. 

727.605.  ANTI-HUNTING  DEVICE  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; Hermann  F.  T.  Erben,  of  Schenectady,  N.  Y.  App.  filed  No- 
vember 8,   1901. 

727.606.  METER;  Walter  C.  Fish,  Lynn,  Mass.  App.  filed  Sept.  24,  1902. 
To  reduce  the  friction  between  the  shaft  and  bearings,  a  symmetrical  cur- 
rent-carrying coil  is  used  in  conjunction  with  an  electro-magnet  system 
for  the  purpose  of  reducing  the  pressure  between  the  shaft  and  the  bearings. 

727.608.  CONTACT  DEVICE  FOR  TROLLEYS;  Charles  L.  Fitch,  Grand 
Rapids,  Mich.  App.  filed  July  i,  1902.  A  small  roller  or  ball  takes 
current   from  the   under   side   of  the  wheel. 

727,611.  APPARATUS  FOR  MAINTAINING  UNIFORM  RESISTANCE  IN 
ELECTRIC  CIRCUITS;  Frederick  A.  Gilbert,  Brookline,  and  Emil  O. 
Lundin,  Beachmont,  Mass.  App.  filed  Nov.  22,  1897.  An  arc  lamp  having 
a  series  coil,  a  shunt  coil  composed  of  two  conductors  of  different  resis- 
tance and  means  for  cutting  out  one  of  them  at  a  determined  temperature. 

727.624.  TIME  LIMIT  CIRCUIT  CONTROLLER;  Caryl  D.  Haskins,  Sche- 
nectady, N.  Y.  App.  filed  July  30,  1901.  A  liquid  reservoir  having  two 
chambers  connected  by  a  passage,  is  tilted  to  allow  the  liquid  to  flow  from 
one  chamber  to  the  other,  the  liquid  serving  to  close  a  circuit;  adjustable 
weights  are   used   to   regulate   the   time   intervals. 

727.625.  PERIODIC  CIRCUIT  CLOSER;  Caryl  D.  Haskins.  Schenectady, 
N.  Y.     App.  filed  Aug.  9,   1901.     A  modification  of  the  preceding  patent. 

727,633.  ELECTRIC  BASE  BALL  REGISTER;  John  M.  Humphreys,  Tren- 
ton, Canada.  App.  filed  June  21,  1902.  The  player's  gloves  and  shoes  are 
fitted  with  contacts  which  cooperate  with  contacts  on  the  field  to  automat- 
ically  show   whether  a   player   is   "safe"   or   "put   out." 

727.634-  TELEPHONE;  Miller  Reese  Hutchison,  of  New  York.  N.  Y.  App. 
filed  November   15,  1901.     (See  page  887.) 


727.640.  ELECTRIC  METER;  Elton  J.  King,  Fort  Wayne.  Ind.  App.  filed 
Oct.  II,  1901.  The  object  is  the  production  of  a  meter  of  cheap  construc- 
tion which  is  capable  of  accurate  results  on  alternating  current  circuits 
regardless  of  the  power  factor  and  which  can  be  adapted  to  circuits  of  dif- 
ferent  frequencies  without  reconstruction.  " 

727.641.  MAGNETIC  CLUTCH;  Edgar  Knowlton,  Schenectady,  N.  Y.  App. 
filed  Oct.  3,  1902.  The  clutch  members  arc  drawn  together  by  means  in- 
dependent of  the  magnetizing  coil,  the  circuit  of  the  latter  being  auto- 
matically closed  when  the  members  are  in  contact;  this  avoids  sudden  lock- 
ing of  the  members. 

727,649.  TROLLEY  CATCHER;  Eugene  Limauge,  Brussels,  Belgium.  App. 
filed   Dec.   3,    1902.     Details. 

727,662.  INDUCTION  MOTOR  FOR  VARIABLE  SPEEDS;  August  Meu- 
schel,  Montreal,  Canada.  App.  filed  Oct.  5,  1901.  Intermediate  speeds 
are  obtained  by  passing  only  a  small  portion  of  the  useful  armature  cur- 
rent through  a  special  armature  resistance  and  full  speed  by  armature  cir- 
cuits of  very  low  resistance. 

727.684.  ELECTRIC  MOTOR  SYSTEM;  William  B.  Potter,  Schenectady, 
N.  Y.  App.  filed  Oct.  31,  1900.  A  car  is  started  with  battery  current 
and  maintained  at  speed  from  the  trolley,  the  battery  being  meantime 
charged. 

727.685.  COOLING  DYNAMO  ELECTRIC  MACHINES;  Edward  D.  Priest, 
Schenectady,  N.  Y.  App.  filed  Nov.  2,  1900.  The  construction  includes  fan- 
blades  in  the  inner  parts  of  the  machine  which  draw  air  through  various 
passages  in  the  armature  and  field  frame. 

727.686.  MEANS  FOR  COOLING  DYNAMO  ELECTRIC  MACHINES;  Ed- 
ward D.  Priest,  Schenectady,  N.  Y.  App.  filed  Jan.  18,  1902.  A  modifica- 
tion of  the  preceding  patent. 

727.687.  LIGHTNING  ARRESTER;  Henry  Raymond,  Schenectady.  N.  Y. 
App.  filed  July  22,  1899.  The  opposing  surfaces  of  the  arrester  are  made 
of  large  area  by  giving  them  a  cup-shape  and  placing  one  within  the  other. 

727.688.  LIGHTNING  ARRESTER;  Henry  E.  Raymond,  Schenectady,  N.  Y. 
App.  filed  July  22,  1899.  The  mass  of  the  dischargers  is  reduced  but  they 
are  made  hollow  and  of  large  surface  to  easily  conduct  away  the  heat. 

727.689.  MAGNETIC  CLUTCH;  Henry  G.  Reist,  Schenectady,  N.  Y.  App. 
filed  Oct.  3,  1902.  The  clutch  has  two  coils,  one  of  which  is  weaker  than 
the  other  and  serves  to  bring  the  members  together  and  create  a  certain 
amount  of  friction,  after  which  the  second  coil  is  brought  in  to  establish 
the  lock. 

727.690.  ELECTRIC  ARC  LAMP;  Edwin  W.  Rice,  Jr.,  Schenectady,  N.  Y. 
App.  filed  Aug.  26,  1901.  An  arc  lamp  having  a  bi-pass  around  the  regu- 
lating coil  and  a  magnet  of  shorter  time-constant  than  the  coil  responsive 
to  the  lamp  current  to  control  the  same. 

727.701.  TELEPHONE  SYSTEM;  Charles  B.  Smith,  New  York,  N.  Y.  App. 
filed   Dec.   31,   1897.      (See  page  887.) 

727.702.  ELECTRICAL  SIGNALING  OR  CALLING  SYSTEM;  Charles  B. 
Smith,  of  New  York,  N.  Y.    App.  filed  December  13,  1899.    (See  page  887.) 

-27,703.     ELECTRICAL   SIGNALING  OR   CALLING   SYSTEM;   Charles  B. 

Smith,  of  New  York,  N.  Y.    App.  filed  December  13,  1899.    (See  page  887.) 
727,704-     ELECTRICAL  SIGNALING   OR  CALLING  SYSTEM;    Charles  B. 

Smith,  New  York,  N.  Y.    App.   filed  March   3,   1900.      (See   page  887.) 
727.713-     MEANS  FOR  ACCENTUATING  ELECTRICAL  CONTACTS;  Elihu 

Thomson,  Swampscott,  Mass.     App.  filed  Sept.   29,   1900.     Mechanical  and 

electrical   devices   for  performing  the   function  indicated   by  the  title. 
727,714.     ELECTRIC  ARC  LAMP;   Elihu  Thomson,   Swampscott,  Mass.     App. 
filed   Oct.   26,    1901.      An   extra   coil   sensitive   to   fluctuations  is  utilized   to 

produce  a  protnpt  and  vigorous  actuation  of  the  clutch. 
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.;S6.  IlKVICK  lOR  KKINSUl-ATINf.  KI.KITRIC  AND  AKKIAI.  TEI. 
EniONK.  tiR  DTIIKR  lAIU.KS;  Jolin  Davgcll.  of  F.lyria,  Ohio.  App. 
hlril   Nov.    14.   ivoi.      (Sec   iniKr  WH?). 

.76J  KI.Kl  TRU:AI-  SWm  IIIIOAKI);  I..U«r.l  II.  KUlii.tl.  Cliic.g...  111. 
A|i|i.    Iilril   April    j6,    1901.      Drtdti. 

.764-  KI.KO'RICAI.  I'KOTIXTIVK  HKVICE;  K.lwsr.l  11.  KIIkuII.  Chi 
i»go.  Ill,  App.  I'llrJ  Drc.  17.  igoi.  Orliiili  of  11  ■i>rinB  lirlj  plungrr  which 
i»  rclrnicil  by  an  electro  niagnrt  niiil  pcniiUlnl  to  iiinkc  a  lung  movrmcnl 
in    hrraking    thr    circuit. 

.70i.  PRODUCTION  OI-  I'KKMANtlANATES;  VVill.clm  Hickman,  Ir.nk 
fort  onlhr-Main,  Crrniany,  App.  lilrd  March  3,  igoj.  A  proccM  for 
l>roilucing  other  prrmanganatci   than   tho>c  of   potnHiuni   and  (odium. 

.801.  TEI-EI'IIONE  CALL  ANNUNCIATOR;  Grorgc  K.  Jackson,  of 
Recce,  Kan.     App.  tiled  Aug.  j,   1901.     (Sec  page  887.) 

.Sf3-  ELECTROLYTIC  MANUFACTURE  OK  CHLORATES  AND  I'ER- 
ClILORATES;  Pierre  Lcdcrlin.  Clirdde.  Irance.  App.  filed  July  11.  lyoj. 
A  inrlhod  for  the  manufacture  at  a  high  constant  yield  of  chlorates  and 
perchloriitci  by  the  electrolysin  of  a  chloride  (ulution  with  the  prcvioun 
addition  of  a  corresponding  neutral  chroniate,  consisting  in  maintuiniiiK 
the  electrolyte  during  the  electrolysis  in  a  non  alkaline  state  by  the  ad- 
dition of  hydrochloric  acid. 

,818.  ELECTRIC  TIME  SWITCH;  Myron  A.  Nickerson,  Canton.  N.  Y. 
App.   filed  Jan.    j8,    1903.      Details. 

.829.  CABLE  TERMINAL;  Joseph  J.  O'Connell,  Chicago,  111.  App.  filed 
Oct.  13,  190J.  The  conductors  at  the  end  of  the  c.-iblc  arc  returned  on 
the  outside  thereof  and  covered  by  a  cap,  the  sp-tce  between  the  cable  end 
and  the  cap   being   scaled  with   a   suitable   insulation. 

,»43.  CEILING  OR  WALL  BO.X;  James  T.  Robb,  Brooklyn.  N.  Y.  App. 
filed  Nov.  13,  190J.  The  box  has  a  tapering  nipple  in  which  a  wedge-shaped 
head  engages,  insulating  material  being  interposed  between  the  head  and 
nipple. 

.848.  APPARATUS  FOR  BOILING  BY  ELECTRICITY;  R.>bert  C.  Say- 
er,  Bristol,  England.  App.  filed  June  25,  iqoo.  The  fluid  is  supplied  to 
an  open  vessel  situated  within  a  closed  vessel  and  is  there  heated  by  elec- 
trodes supplied  with  current  automatically  regulated  by  the  prcffsurc  in 
the  vessel. 

,86s.  GROUND  DETECTOR  FOR  ELECTRIC  CIRCUITS;  Thomas  W. 
Varlcy,  New  York,  N.  Y.  App.  filed  Dec.  7,  iqoi.  In  connection  with 
the  .supply  circuit  of  a  distribution  system  there  are  used  means  for  de- 
riving a  local  high  resistance  grounded  circuit,  means  for  indicating  the 
flow  of  current  from  any  ground  portion  of  the  system  through  said 
grounded  circuit  and  means  for  transmitting  and  receiving  signals  through 
the   circuit    thus   established. 

.870.  INTERMITTENT  AUTOMATIC  SWITCH;  Henry  Wolf,  Jr.,  Cin- 
cinnati, Ohio.  App.  filed  Dec.  22,  1902.  A  quick-break  electromagnetic 
switch. 

,889.  ELECTROLYTIC  APPARATUS;  Frank  J.  Briggs,  Everett,  Mass. 
App.  filed  May  21,  1902.  Diffusion  of  the  liquids  in  the  different  com- 
partments by  leakage  is  overcome  by  the  employment  of  a  pair  of  floating 
dialyzcrs  practically  independent  of  each  other,  but  operating  with  relation 
to  each  other. 

,996.  ELECTRIC  PUSH  BUTTON;  John  Y.  Parke,  Philadelphia,  Pa.  App. 
filed  Jan.  27,  1903.  The  contacts  co-operating  with  a  number  of  buttons 
on  a  single  plate  are  mounted  on  a  post  of  insulating  material  fixed  to  the 
back  of  the  plate. 


727,568. — Dyii 


Electric    Machine. 


728,015.  INSULATING  JOINT;  James  T.  Robb,  New  York,  N.  Y.  App.  filed 
Dec.  4,  1902.     A  modification  of  No.  727,842. 

728,017.  REFRIGER.\TOR;  John  Rossi,  Joliet,  111.  App.  filed  Jan.  12,  1903. 
The  circuit  of  a  lamp  in  the  refrigerator  is  controlled  by  the  latch  on  the 
door. 

728,023.  METHOD  OF  ELECTRIC  WELDING;  Joseph  Schurek  and  Frank- 
lin B.  Giesler,  Milwaukee,  Wis.  App.  filed  March  31,  1900.  For  weld- 
ing joints  of  different  area  in  the  same  ring  or  body,  the  surfaces  of  one 
joint  are  held  together  while  the  other  is  being  welded  and  thereafter  the 
first  point  is  welded. 

728,034.  REGULATOR  FOR  ELECTRIC  CURRENTS;  Thomas  Spencer, 
Philadelphia,  Pa.  App.  filed  Dec.  16,  1901.  A  swinging  solenoid  and  a  fixed 
core,  the  relative  positions  of  which  determine  the  impedance  of  the  coil 
which  is  used  for  regulating  purposes. 

728,038.  ALTERNATING  CURRENT  ELECTRIC  MOTOR;  Bernard  A. 
Stowe,  Cleveland,  Ohio.  App.  filed  July  12,  1902.  Two  coils  disposed  in 
inductive  relation  and  connected  in  series  in  such  way  that  the  currents 
flow  therein  in  opposite  directions  in  connection  with  a  low  resistance  con- 
ductor shunting  one  of  the  coils  to  prevent  sparking. 


7*«.oj«.  EI.KCTkIC  MOTOR;  liernard  A.  Stowe,  Cleveland,  Ohio.  App.  filr.l 
July    «4,    1 90 J.      A    iiio<llficatiun   of   the  preceding    patent. 

7jH,o6o.  SWrn  II hoard  incandescent  lamp;  Allen  D.  Whipple,  Chi- 
c«fo,  III.  App.  filed  Jan.  J7,  igoj.  An  Insulating  cap  ii  cenientcd  to  the 
end  of  the  lamp  to  protect  the  lerminaU. 

7JH.076.  GALVANOMETER;  Andif  llloiidel,  l'ari»,  France.  App.  Iilcd  Jan. 
J,  igoi.  The  liivriilioii  rnriillully  cimniali  in  the  rmploymrnt  of  very 
thin  und  nuricnv  biiinU  of  iron  on  which  a  mirror  ii  aecured,  the  bundii 
being  •Irelclieil  im  a  support  ininicried  in  an  oil  containing  case. 

7j8,09j.  connector  FOR  ELECTRICAL  BATTERIES;  William  Row- 
land Kdwarda,  Weybridge.  England.  App.  filed  March  17,  1903.  A  waih- 
er  U  ^iicrtcd  between  the  clamping  aurfncet  to  prevent  acccM  of  corros 
ivc  materials  to  the  inner  parK  of  the  connector. 
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727,685. — Cooling    Dynamo     Electric     Machines. 

119.  AUTOMATIC  ELECTRIC  CHAIN  WELDING  MACHINE;  Carl 
A.  Weuenbergcr,  Biel,  Switzerland.  App.  filed  Aug.  28,  1902.  When  the 
welding  heat  has  been  attained  and  the  ends  of  the  link  have  been  amal- 
gamated by  the  pressing  jaws,  this  pressure  is  made  use  of  to  effect  the 
return  of  the  electrodes  to  their  position  of  rest  and  bring  about  the  fur- 
ther sequence  of  processes. 

,134.      LOCK;    Christopher    J.    Roacli,    Hartford,    Conn.      App.    filed    Oct. 
2,    1901.      Devices  whereby  the  opening  of  several  mail   boxes  embraced  in 
a  circuit   is  dependent   upon   the  proper  successive  operation  of   each. 
147.      TELEPHONE    SELECTING    DEVICE;    William    D.    Watkins,    San 
Jose,  Cal.     App.  filed  Dec.  2,  1901.      (Sec  page  887.) 

152.  INSULATING  MEANS  FOR  ELECTRICAL  APPARATUS;  Asa 
F.  Batchelder,  Schenectady,  N.  Y.  App.  filed  Sept.  3,  1901.  An  insulating 
sleeve  is  interposed  between  a  pin  and  the  walls  of  an  orifice  to  obtain  a 
driving  fit  between  the  parts  which  arc  at  the  same  time  insulated. 
161.  COMBINED  TELEPHONE  AND  FIRE-ALARM  SYSTEM;  William 
Livingston  Denio,  of  Rochester,  N.  Y.  App.  filed  May  9,  1902.  (See 
page    887.) 


728,183. — Process    of    Winding    Electrical    Coils. 

728,162.  TELEPHONE;  William  L.  Dcnio,  of  Rochester,  N.  Y.  App.  filed 
Feb.  6,   1903.      (See  page  887.) 

728.164.  SIGNAL  CONTROLLING  SYSTEM  FOR  ELECTRIC  RAIL- 
WAY'S; Oorge  Gibbs,  New  York,  N.  Y.  App.  filed  May  ,22,  1902.  To 
prevent  excessive  draughts  of  current  from  a  sub-station  of  the  road  due 
to  the  practically  simultaneous  movement  of  an  abnormal  number  of  trains 
that  may  have  been  held  up  or  delayed,  the  clearing  of  the  signals  is  made 
dependent  upon  the  amount  of  current  drawn  by  the  trains. 

728.165.  SIGNALING  APPARATUS  FOR  TELEPHONE  LINES;  Fred  E. 
Green,  Newburyport,  Mass.     App.  filed  Jan.  2,  1902.     (See  page  887.) 

728,183.  PROCESS  OF  WINDING  ELECTRICAL  COILS;  Richard  Varley, 
Providence,  R.  I.  App.  filed  Feb.  4.  1903.  A  process  of  coiling  ribbon 
wire  consisting  in  interposing  a  mechanical  separator  between  the  turns  at 
the  time  of  winding  and  afterwards  removing  the  mechanical  separator  and 
substituing  permanent  insulating  material,  preferably  of  such  nature  as  to 
become  enamel  after  baking. 
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The  National  Electric  Light  Association. 

We  have  had  occasion  so  frequently  during  the  past  several  years 
to  refer  to  meetings  and  conventions  as  the  "most  successful  in  the 
history"  of  the  respective  organizations  considered,  that  the  phrase 
has  become  somewhat  hackneyed.  The  present  era  of  prosperity  is, 
however,  to  be  held  largely  accountable,  and  this  week's  Chicago 
Convention  of  the  National  Electric  Light  Association  calls  for  a 
repetition  of  the  statement  -with  reference  to  that  body.  With  an 
attendance  at  the  end  of  the  first  day's  session  falling  little  short  of 
600,  a  record  is  made  that  it  will  be  difficult  to  surpass.  Without 
doubt  this  record-breaking  attendance  was  largely  due  to  the  great 
increase  of  membership  during  the  past  year,  amounting  to  no  less 
than  225  per  cent.  Nevertheless,  the  present  membership  of  532  in- 
cludes but  452  of  the  3,800  central  stations  of  the  United  States,  and 
there  is  thus  left  an  immense  constituency  from  which  to  make  fur- 
ther additions  to  the  roll.  Until  Mr.  H.  L.  Doherty  inaugurated  a 
new  programme  of  lively  solicitation  for  membership,  many  of  those 
who  had  followed  closely  the  life  of  the  Association  for  the  preceding 
decade  yearly  felt  greater  apprehension  as  to  its  future.  During  that 
period  its  growth  was  almost  at  a  standstill  while  the  industry 
which  it  assumed  to  represent  was  advancing  with  leaps  and  bounds. 
The  membership  of  150  or  less  represented  few  others  than  the  "old 
timers,"  and  the  Association  promised  soon  to  be  little  more  than  a 
reminiscent  body  like  that  of  the  "War-Time  Telegraphers."  Happily, 
before  too  late  regeneration  began,  and  if  the  recent  pace  is  kept  up, 
the  body  will  in  few  years  be  in  every  sense  what  for  a  time  it  had 
only  been  in  name — a  national  association.  The  revival  in  activity 
has  also  been  evident  in  the  programme  of  papers  of  the  past  two 
conventions.  While  the  merely  perfunctory  paper  has  not  been  en- 
tirely absent,  fhe  subjects  have  with  few  exceptions  been  of  live, 
practical  interest  to  the  central  station  man,  and  treated  by  engineers 
and  others  selected  as  being  thoroughly  competent  for  the  tasks 
assigned.  A  feature  of  the  greatest  importance  is  the  "Question 
Box,"  this  year  greatly  enlarged,  from  which  mine  of  practical  infor- 
mation we  shall  again  draw  largely  in  succeeding  issues,  when  also  the 
more  important  papers  will  be  separately  taken  up  for  comment. 


The  American  Institute  of  Electrical  Engineers. 

The  report  of  the  Board  of  Directors  presented  at  the  recent 
annual  meeting  of  the  American  Institute  of  Electrical  Engineers 
is  extremely  interesting  from  its  showing  of  the  remarkable  advance 
which  during  the  past  year  the  Institute  has  made  in  certain  direc- 
tions. During  this  period  no  less  than  695  associate  members  were 
elected  and  qualified,  and  the  total  membership  rose  from  1,549  to 
2,229,  or  an  increase  of  44  per  cent.  The  activity  of  the  Institute  is 
also  indicated  by  the  disbursements,  which  rose  to  $30,181.25  for  the 
past  year,  exceeding  the  disbursements  of  the  previous  year  by 
$9,262.61  ancl  those  of  1901  by  $14,102.35.  One  of  the  remarkable 
developments  during  the  year  was  in  the  organization  of  local 
branches.  Whereas  previously  Chicago  stood  alone  as  a  place  of 
meeting  outside  of  New  York  City,  the  report  shows  that  during 
the  past  year  no  less  than  eighteen  additional  local  branches  were 
organized,  principally  at  universities.  Among  many  other  new  feat- 
ures inaugurated  were  a  grade  of  membership  for  students ;  provi- 
sion made  for  selecting  and  publishing  in  the  Transactions  theses 
of  graduating  electrical  students,  and  the  collection  and  publication 
of  engineering  data.  President  Scott,  the  chairmen  of  committees 
and  others  who  have  co-operated  with  him,  are  entitled  to  the  highest 
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credit  for  a  pingrcss  matte  ilurinK  the  |)a^l  v'l  wlu.li  sinn.U  witliinit 
parallel  in  the  history  of  the  Institute. 

t>ti  till-  other  hanil.  it  niU5t  be  recognijtetl  that  time  alone  will  dc- 
tcininie  whctiier  the  Institute  can  in  the  future  successfully  accom- 
plish nil  of  the  great  work  that  during  the  past  year  has  been 
mapped  out  for  it.  Bearing  in  mind  the  ditTiculty  that  in  the  past  has 
been  experienced  in  Chicago  in  keeping  up  interest  in  the  local 
branch  established  there  some  years  ago,  a  great  task  will  be  im- 
posed upon  the  future  presidents  of  the  Institute  in  keeping  active 
life  in  the  numerous  branches  recently  established.  While  the  in- 
crease of  membership  is  most  gratifying,  the  accession  in  great 
numbers  has  been  so  sudden  that  a  doubt  arises  as  to  the  stability 
of  the  present  membership  list  as  compared  with  that  of  the  past— 
a  doubt  that  will  be  tested  at  the  first  pinch  of  hard  times.  Turning 
to  the  financial  side,  \vc  find  that  notwithstanding  the  very  great 
increase  in  the  income  of  the  Institute,  the  balance  from  the  year's 
operations  was  only  $621.58;  and  we  note  furthermore  that  although 
the  financial  statement  contains  among  the  assets  accounts  receivable, 
there  is  no  entry  under  liabilities  for  bills  payable,  which  may  imply 
that  instead  of  a  small  balance,  future  payments  may  actually  deter- 
mine a  deficit.  Part  of  the  abnormal  increase  in  expenses  is  to  be 
ascribed  to  the  great  expansion  of  the  Transactions  for  1902,  which 
will  be  issued  in  two  volumes;  the  amount  expended  on  this  account 
during  the  past  year  was  $7,254.16,  as  against  $4,135-62  the  previous 
year,  and  $2,757-75  in  1901.  Similarly,  miscellaneous  printing  and 
stationery  increased  from  $501.91  in  1901  and  $830.24  in  1902  to 
$2,148.15;  postage  from  $589.20  in  1901  and  $797-70  in  1902  to 
$1.54350;  and  salaries  from  $2,541.64  in  1901  and  $4,318  in  1902  to 
$5,350.  In  presenting  this  reverse  side  of  the  picture,  there  is  no 
intention  of  conveying  criticism  of  the  management  or  of  damping 
ardor  in  extending  along  as  many  lines  as  practically  possible  the 
usefulness  of  the  Institute.  The  financial  showing,  however,  is  a 
subject  for  grave  concern,  not  only  in  view  of  a  possible  future  con- 
traction of  income,  but  also  on  account  of  additional  obligation  which 
the  Institute  may  have  to  assume  in  connection  with  the  proposed 
Union  Engineering  Building. 


ihc  pace  for  future  development  aiul  has  enabled  the  nation  to  grow 
without  losing  connnon  interests,  and  to  develop  a  homogeneous 
whole.  No  one  num  or  railroad  can  claim  all  the  credit,  but  the  New 
York  Central  has  been  a  road  of  rare  importance  in  the  national 
growth. 


A  Notable  Se.mi-Centennial. 

Fifty  years  ago  last  week  may  almost  be  said  to  have  been  the 
birthday  of  modern  American  railroading,  for  on  May  17,  1853.  the 
New  York  Central  Railroad  was  incorporated,  and  shortly  after- 
ward took  over  the  components  of  the  first  important  railroad  con- 
solidation. Prior  to  that  period  the  traveler  from  New  York  west- 
ward worked  his  way  up  the  Hudson  by  boat  or  by  the  Hudson 
River  Railroad,  then  a  powerful  independent  line,  and  then  headed 
for  Buffalo  via  a  group  of  ten  little  roads  operated  on  more  or 
less  discordant  terms,  according  to  circumstances,  and  with  difficulty 
managing  to  shuffle  passengers  across  the  State.  West  of  Buffalo 
the  outlook  for  progress  was  harder  still.  It  was  another  and  an 
earlier  era  in  transportation,  and  it  is  almost  impossible  for  us  now 
to  realize  how  incomplete  and  weak  were  the  links  that  bound  to- 
gether the  interests  of  the  continent.  Still  harder  is  it  to  realize  that 
it  was  fourteen  years  later  before  the  rail  route  from  .New  York  to 
Buffalo  was  under  one  coherent  management.  Even  then  the  ways 
of  travel  were  crude;  indeed,  the  sleeping  car  was  almost  an  un- 
known quantity,  and  the  hapless  traveler  was  shuffled  from  car  to 
car  along  his  devious  way  in  a  fashion  that  would  now  lead  to  riot. 
If  the  virtues  of  consolidation  arc  anywhere  more  conspicuous  than 
in  the  promotion  of  through  railway  traffic,  we  have  yet  to  find  the 
place.  To-day  travel  is  a  pleasure  instead  of  a  burden,  and  the  coast 
is  nearer  than  was  the  Mississippi  a  generation  ago.  It  is  the  shrewd 
and  wise  enterprise  that  formed  the  New  York  Central  which   set 


Till:  Tkouhies  oi-  the  Technological  Hisiokian. 

A  few  weeks  ago  an  astonishing  and  incongruous  lawsuit  came  to 
a  hearing  in  England,  which  illustrates  how  hard  it  is  to  write  a 
historical  chapter  in  a  technological  textbook,  and  to  please  every- 
body, at  the  same  time.  Prof.  S.  P.  Thompson's  well-known  text- 
book on  "Dynamo  Electric  Machinery"  has  passed  through  several 
editions.  In  the  chapter  on  the  historical  development  of  the  dynamo, 
allusion  is  made  to  the  fundamental  work  of  Faraday,  who  was  the 
discoverer  of  electromagnetic  induction,  the  basis  of  dynamo  action, 
Faraday  having  been  the  first  to  construct  an  actual  small  dynamo, 
i.  e.,  a  magneto-electric  machine.  Credit  is  also  given  to  Mr.  Henry 
Wilde  for  having  constructed,  in  1866,  a  dynamo  with  a  separately 
excited  magnetic  field.  The  credit  here  urbanely  offered  to  Mr. 
Wilde,  F.  R.  S.,  does  not  appear  to  have  been  sufficiently  luscious 
and  eulogious  to  satisfy  that  gentleman,  who  is  reported  as  bringing 
an  action  in  Chancery  for  an  injunction  restraining  the  publishers 
from  printing  a  new  edition  of  Prof.  Thompson's  "Dynamo  Electric 
Machinery,"  for  the  reason  that  the  statements  therein,  and  above 
referred  to,  were  false;  that  they  constituted  libels  on  the  plaintiff, 
and  injured  his  reputation  as  a  discoverer  and  inventor.  The  plaintiff 
also  sought  redress  in  damages  and  in  costs. 


If  every  inventor  brought  action  for  injunction  for  restraint  of 
publishing  a  book  in  which  the  credit  to  said  inventor  was  deemed 
by  him  inadequate,  how  few  historical  text-books  would  be  published. 
The  court,  in  giving  judgment,  made  light  of  the  charge  of  libel, 
designating  the  pleading  as  pure  nonsense.  The  action  was,  there- 
fore, dismissed  with  costs.  The  new  edition  of  the  book  will,  there- 
fore, be  free  to  go  to  press  with  the  alleged  libel  and  all.  It  was 
really  very  presumptuous  of  Faraday  to  have  made  a  dynamo  so 
early.  The  plaintiff  in  this  litigation  is  the  same  man  who,  when 
several  years  ago  awarded  a  medal  by  the  Society  of  Arts,  "For  the 
discovery  and  practical  demonstration  of  the  indefinite  increase  of 
the  magnetic  and  electric  forces  from  quantities  indefinitely  small" 
— in  other  words,  for  his  part  in  the  work  in  making  the  dynamo 
auto-exciting — refused  the  medal,  issued  a  writ  against  the  printers 
of  the  Journal  of  the  Society  prohibiting  the  publication  of  the  terms 
of  award,  and  demanded  that  they  be  amended  as  follows :  "For  the 
discovery  and  practical  demonstration  of  the  indefinite  increase  of 
the  magnetic  and  electric  forces  from  quantities  indefinitely  small — 
his  invention  of  the  dynamo-electric  machine,  founded  on  this  dis- 
covery, and  its  application  by  him  to  the  production  of  the  electric 
searchlight  and  to  the  electro-deposition  of  metals  from  their  solu- 
tions." Surely,  the  fool-killer  of  the  British  Isles  has  been  neg- 
lecting his  work. 


Recent  Electrical  Design. 

A  paper  by  Mr.  W.  B.  Esson  in  the  last  number  of  the  Transac- 
tions of  the  British  Institution  of  Electrical  Engineers,  entitled, 
"Notes  of  Recent  Electrical  Design,"  gives  a  general  view  of  the 
various  types  of  dynamo-electric  machines  in  modern  use.  It  is  re- 
markable to  contrast  the  recent  conditions  in  dynamo  machinery 
with  those  existing  say  twelve  or  fifteen  years  ago.  At  that  time  a 
large  variety  of  types  existed,  with  very  different  shapes,  dispositions 
and  magnetic  circuits.  Each  inventor  or  designer  claimed  some 
special  advantage   for  his  own  particular  type  of  dynamo.     At  the 
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present  time,  however,  there  are  only  a  few  types  surviving,  although 
the  number  of  dynamos  in  use  is  constantly  on  the  increase.  There 
are,  moreover,  but  few  differences  between  American  and  European 
types  of  modern  dynamos.  Of  course,  there  is  a  marked  difference 
between  the  styles  of  different  countries  manufacturing  one  and  the 
same  type.  It  is  not  difficult  to  distinguish  between  a  German,  an 
English,  a  French  or  an  American  machine  by  its  style;  but  the 
structural  type  may  be  essentially  the  same. 


In  Europe  the  armatures  are  commonly  tunnelled,  and  in  America 
slotted.  That  is  to  say,  the  conductors  of  European  machines  are 
commonly  threaded  through  holes  or  tunnels  provided  in  the  arma- 
tures parallel  to  the  axis  and  close  beneath  the  surface;  whereas 
in  American  machines,  the  conductors  are  usually  in  form-wound 
coils  laid  into  slots  or  grooves  in  the  surface  of  the  armature. 
Even  this  difference  has,  of  recent  years,  been  minimized  by  the 
custom  of  slitting  open  the  tops  of  the  tunnels  in  the  European 
machines,  so  as  to  transform  them  into  slots  of  an  overarched  form. 
Mr.  Esson  points  out  that  British  alternator  designs  tended  until 
recently  to  make  the  machines  unduly  heavy  for  their  output, 
through  aiming  at  an  inherent  regulation  of  2  or  3  per  cent.  The 
customary  regulation  in  this  country  and  on  the  European  continent 
has  been  from  5  to  7  per  cent.,  on  the  basis  of  full  non-inductive 
load.  The  paper  points  out  that  a  great  saving  in  material  is  effected 
by  coming  down  from  an  unduly  high  capability  for  inherent 
regulation,  and  adopting  5  or  6  per  cent,  for  a  power  factor  of  unity 
and  also  30  or  35  per  cent,  for  a  power  factor  of  zero.  The  addi- 
tional specification  in  this  way,  of  the  regulation  for  zero  power 
factor  is  quite  a  good  innovation,  and  might  well  be  adopted.  From 
these  two  data,  the  regulation  at  any  intermediate  power  factor 
may  be  closely  approximated  to  by  a  very  simple  formulas. 


In  regard  to  polyphase  transformers,  there  is  a  distinct  divergence 
between  American  and  European  practice.  With  us,  two  small 
single-phase  transformers  are  used,  in  association,  to  give  step-down 
three-phase  consumption  currents.  When  the  load  is  sufficiently 
great,  three  single-phase  transformers  are  used,  one  on  each  side 
of  the  three-phase  triangle.  In  Europe,  however,  three-phase  trans- 
formers are  the  almost  invariable  rule,  the  magnetic  circuit  being 
triple,  and  the  fluxes  in  triphase  relation,  so  that  the  secondary  coils 
on  the  same  transformer  generate  three-phase  electromotive  forces. 
It  is  difficult  to  see  why  this  plan  has  not  been  more  generally  adopted 
with  us.  The  usual  defense  for  single-phase  transformers  is  that 
they  are  simpler,  and  that  if  any  accident  happens  to  them,  it  is 
usually  to  but  one  of  three,  whereby  the  service  may  be  temporarily 
maintained  by  the  other  two.  But  we  may  expect  to  see  the  three- 
phase  transformer  eventually  take  its  place  in  American  installations, 
since  there  is  a  saving  in  material  and  an  improvement  in  regulation 
consequent  upon  its  use. 


The  Source  of  Activity  in  Radium. 

It  was  mentioned  by  Mr.  W.  J.  Hammer  in  his  recent  paper, 
before  the  American  Institute  of  Electrical  Engineers,  on  "Radium 
and  Other  Radio-Active  Substances,"  that  Lord  Kelvin  had  been 
quoted  to  the  effect  that  the  discovery  of  Becquerel  radiations  had 
placed  the  first  question  mark  against  the  principle  of  the  conservation 
of  energy  since  the  principle  had  been  enunciated.  In  a  recent  num- 
ber oi  Nature  (April  30th),  Prof.  J.  J.  Thomson  discusses  the  cause 
of  the  remarkable  activity  of  radium.  It  is  well  known  that  the 
samples  of  radium  and  radium  salts  recently  produced  are  self- 
luminous,  and  are  radio-active.     Moreover,  it  is  now  stated  that  a 


sample  of  radium  enclosed  in  a  block  of  ice,  melts  the  ice  in  its  im- 
mediate neighborhood  at  a  rate  of  about  its  own  weight  in  two  hours, 
representing  a  very  appreciable  liberation  of  energy.  Since  it  takes 
nearly  80  gramme-calories,  or  335  joules  to  melt  a  gramme  of  ice, 
one  gramme  of  radium,  according  to  the  preceding  statement,  lib- 
erates 167.5  joules  per  hour,  or  465,000  ergs  per  second  (0.0465  watt). 


Prof.  Thomson  points  out  that  much  discussion  has  arisen  over 
the  source  of  this  power.  Some  have  suggested  that  radium  had  tha 
power  of  absorbing  and  redistributing  radiation  energy  derived  from 
without,  as  for  example,  when  the  sun's  rays  falling  upon  a  pebble 
immured  in  a  block  of  ice,  warm  the  pebble  and  enable  it  to  melt 
the  ice  in  its  immediate  vicinity.  There  is,  however,  no  evidence  in 
this  case  of  power  of  such  magnitude  reaching  the  radium  from 
without.  The  article  points  out  that  the  facts  are  in  conformity  with 
the  hypothesis  that  a  few  of  the  atoms  of  the  substance  attain  a  con- 
dition of  instability  wherein  they  disrupt  and  liberate  energy  in 
transformation  to  a  new  condition  of  stability  in  which  the  intrinsic 
energy  is  much  smaller.  A  gramme  of  carbon  will  liberate 
about  3.4  X  iQi'^  ergs  when  combining  with  oxygen  to  form 
carbonic  acid.  On  the  supposition  that  the  carbon  and  the 
oxygen  each  contribute  half  of  this  enregy,  the  carbon  gramme 
may  be  credited  with  1.7  X  10^^  ergs  to  expend.  It  could 
keep  up  an  expenditure  of  465,000  ergs  per  second,  radium's  alleged 
activity,  for  3.66  X  10^  seconds,  or  4.25  days.  But  the  carbonic 
acid  formed  may  still  possess  a  relatively  large  quantity  of  intrinsic 
energy,  although  not  in  an  available  condition  for  recovery,  so  that 
this  may  be  but  a  small  part  of  the  total  intrinsic  energy  of  carbon. 


According  to  the  data  assumed  by  Thomson  for  the  constituent 
charges  or  ionic  charges  in  the  radium  atoms,  their  disruption  would 
supply  the  observed  amount  of  power  for  30,000  years  before  the 
internal  energy  was  all  exhausted.  This  indicates  how  much  energy 
may  be  stored  away  in  matter,  and  the  possibility  that  at  some  future 
time  the  discovery  may  be  made  of  a  process  for  extracting  some  of 
this  energy  by  bringing  substances  into  a  condition  at  which  the 
energy  may  be  readily  delivered.  The  process  of  combustion  is 
really  a  particular  method  of  effecting  this  result  thermodynamically. 
Two  kinds  of  matter,  each  in  stable  atomic  equilibrium,  are  brought 
into  contact  under  suitable  conditions  whereby  they  change  their 
atomic  conditions,  and  evolve  a  certain  portion  of  their  original 
intrinsic  energy.  It  does  not  necessarily  follow,  however,  that 
this  is  the  only  means  that  the  range  of  natural  law  will  permit 
for  squeezing  the  internal  energy  out  of  atoms.  It  is  quite 
conceivable,  even  though  it  should  never  be  realizable,  that  matter 
might  be  brought  by  definite  physical  processes  to  a  condition 
of  instability  with  the  absorption  of  but  a  small  amount  of 
energy,  and  that  it  would  then  automatically  collapse  into  a 
new  atomic  structure  in  which  the  intrinsic  energy  was  much  lower. 
The  excess  of  the  original  intrinsic  energy  over  that  required  for 
the  new  condition,  should  then  be  liberated  in  some  form,  say,  either 
as  heat  in  a  furnace,  or  electricallv  in  some  voltaic  combination. 


This  speculation  is  fostered  by  the  seeming  facts  concerning  ra- 
dium, wherein,  if  Thomson's  theory  is  correct,  the  radio-activity  of 
one  atom  of  the  substance  excites  neighboring  atoms  to  the  limits  of 
instability.  Here,  then,  is  a  substance  which  at  ordinary  temper- 
ature and  pressures,  breaks  down  atomically  with  the  liberation  of 
radiation  and  ultimate  thermal  energy.  Tlie  great  difficulty  is,  of 
course,  that  any  useful  substance  for  yielding  internal  energy,  must 
be  cheap,  and  must  take  but  little  energy  inpact  to  bring  it  to  the 
unstable  state.  Such  substances,  nearly  unstable  of  their  own  accord, 
are  not  likely  to  be  plentifully  distributed  in  Nature. 
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lii.MiiiKc  Leaders  uii  the  Union   liuildinti- 


A.s  WHS  iiutcil  l>ru-lly  III  llii-si-  iiiiKr>  l;isl  week,  a  tiuiiibcr  of  inu-r- 
I'sliiiK  Ifltcrs  wore  prcM-iilcd  at  tlic  annual  invctiiiK  of  llic  American 
ln>tiltitc  of  KIrctrical  Engineers,  a|>i)laiutiiiij;  the  CarneKie  gift  of 
one  million  ilollars  for  u  union  engineering  building  and  urKing  the 
Institute  to  do  its  share  in  making  the  opportunity  productive  of 
good.  Mr.  "I".  A.  l!ldison,  for  example,  addressing  President  Scott, 
said : 

"1  am  delighted  to  note  the  seipicl  of  the  Institute  library  dinner 
which  I  had  tlie  pleasure  of  atteniling  last  l-cbruary  and  am  heartily 
gind  to  be  able  to  congratulate  you  on  the  generous  gift  of  Mr. 
Carnegie  of  one  million  dollars  to  the  Institute  and  its  sister  societies. 
I  have  the  greater  pleasure,  in  this  benefaction  to  the  society,  be- 
cause it  comes  from  one  of  ourselves,  who  began  at  the  key  and  has 
shown  himself  so  worthy  of  the  great  wealth  that  has  come  to  him 
since  he  was  a  humble  telegrapher.  I  am  convinced  that  all  the 
societies  concerned  will  feel  it  their  duty  to  unite  in  the  disposing  of 
this  gift  so  as  to  render  it  of  the  utmost  value  and  profit  to  the 
professions  they  represent  and  to  the  arts  anti  sciences  in  general." 

Dr.  .-X.  v..  Keiinelly,  i)ast  president,  in  his  letter,  remarked:  "It 
seems  to  me  that  no  more  valuable  endownieiU  could  be  made  for 
engineering  than  that  which  will  harmonize  and  unite  the  various 
engineering  societies,  bringing  these  bodies  into  one  building,  and 
building  them  into  one  body.  It  would  bring  into  closer  co-operation 
the  branches  of  that  guild  whose  past  industry  has  made  possible 
the  greater  co-operation  and  the  grandest  civilization  that  the  world 
has  already  won.  I  regard  it  not  merely  as  a  lasting  benefit  to  engi- 
neers, but  also  through  their  labors,  and  the  work  that  they  will 
carry  on  in  the  union  Engineering  Huilding,  as  a  distinct  gain  to  all 
the  nations  of  the  world." 

Mr.  Carl  Hering,  past  president,  said:  "Those  of  our  members 
whose  fortunes  have  been  made  in  the  electrical  industry  and  pro- 
fession now  have  an  opportunity  to  follow  the  generous  example 
set  to  Mr.  Carnegie  by  recognizing  in  a  substantial  way  the  institu- 
tion which  has  been  such  a  potent  factor  in  the  marvellous  develop- 
ment of  an  industry  which  has  brought  fortunes  to  many.  This 
Institute  is  now  recognized  to  be  of  national  importance,  and  during 
the  past  few  years  its  reputation  and  standing  is  beginning  to  be- 
recog^nized  abroad.  It  has  no  rival  in  its  branch  of  engineering  in 
this  country.  National  questions  are  referred  to  it  and  its  opinion 
on  international  matters  is  respected.  Although  the  youngest  of  thi 
national  engineering  societies,  it  has  been  the  most  active  in  the 
efforts  to  realize  that  long-cherished  dream  of  so  many  engineers,  a 
Union  Engineering  Building  in  the  Metropolis  of  our  country.  We 
should,  therefore,  not  be  the  last  to  assure  Mr.  Carnegie  that  he 
has  not  overestimated  our  abilities  to  maintain  the  magnificent  home 
which  he  has  so  generously  offered  us." 

Prof.  W.  A.  Anthony,  past  president,  said  :  "I  have  felt  the  keen- 
est interest  in  its  work,  and  I  know  that  the  papers  that  have  been 
read  and  the  discussions  that  have  followed  upon  various  subjects 
have  helped  very  greatly  to  advance  the  interests  of  the  electrical 
art,  and  if  a  building  can  be  secured  where  the  Institute  can  have 
permanent  quarters  in  connection  with  the  other  engineering  societies 
I  am  sure  it  w-ill  increase  greatly  the  efficiency,  not  only  of  its  work, 
but  of  that  of  the  other  societies  also." 

Mr.  Frank  J.  Sprague  accompanied  his  donation  of  $2,000  with 
an  admirable  letter  in  which  he  said :  "While  it  is  perhaps  natural 
that  such  a  building  shall  have  as  its  principal  attraction  the  tech- 
nical libraries  of  the  different  societies,  which  should,  under  suitable 
restrictions,  be  accessible  to  all  members,  it  would  seem  proper  that 
it  might  also  have  in  its  equipment  as  a  source  of  inspiration  and 
instruction,  a  collection  of  models  of  the  original  apparatus  illus- 
trative of  important  departures  in  engineering  practices.  As  a 
member  and  a  past  president  of  the  Institute.  I  am  in  hearty  accord 
with  the  general  plan  which  has  beeti  proposed  for  a  building  to  be 
occupied  as  a  common  home,  and  I  will  gladly  bear  some  portion  of 
the  burden  which  will  fall  upon  our  particular  Institute." 

Prof.  Elihu  Thomson,  past  president,  sending  $5,000  to  the  endow- 
ment fund,  said :  "It  is  not  conceivable  that  any  member  can  fail 
to  be  deeply  interested  in  the  new  possibilities  and  opportunities 
which  arise  out  of  the  munificent  offer  of  Mr.  Carnegie.  By  his  most 
generous  gift  he  has  shown  his  own  deep  interest  in  the  work  and  in 
the  future  co-operation  of  our  chief  engineering  bodies.  The  mem- 
bership of  those  bodies  now  have  the  duty  of  seeing  to  it  that  the 
gift  is  largely  used  and  in  a  way  to  redound  forever  to  the  credit  of 


American  eiiKiiieerH.  There  in  no  need  to  tlwell  upon  the  importance 
of  the  work  of  our  luHlitute  in  the  past.  Who  can  doubt  that  with 
the  enormouKly  enlarged  opportunities  now  to  be  afforded  thai  there 
will  be  a  great  extension  of  its  usefulne>is  in  the  fuliire?" 

Mr.  J.  Cm.  While  has  given  $1,000  (lat  and  $1,500  conditional.  He 
made  the  motion  which  committed  the  Institute  to  the  plan,  and 
said:  "I  should  like  to  sec  the  entire  amount  to  be  supplied  by  the 
Institute  provided  by  subscriptions  and  contributions  and  not  by 
mortgage  on  the  land.  I  understand  it  was  at  first  suggested  that 
the  money  might  be  secured  in  this  way.  It  seems  to  me  it  is  pos- 
sible to  secure  suflicicnt  funds  to  pay  for  our  proportion  of  the  neces- 
sary land  without  reference  to  a  mortgage  loan.  With  contributions 
from  the  Westinghousc  Company,  the  General  Electric  Company  and 
others  who  will  undoubtedly  contribute,  and  also  from  Prof.  Thom- 
.son  and  the  other  members  of  the  Institute,  it  ought  to  be  quite  pos- 
sible for  us  to  provide  our  jrortion  of  the  amount.  If  that  is  not 
done,  it  seems  to  me  we  might  go  to  what  would  be  the  next  best 
position — if  we  cannot  get  the  full  amount  at  once,  get  in  position 
where  we  could  gradually  go  ahead  without  a  jar,  and  that  would  be 
to  have  a  sinking  fund,  instead  of  a  long-time  loai),  have  bonds 
in  a  sinking  fund  which  would  gradually  retire  the  ownership,  so 
that  ultimately  your  proportion  of  the  land  will  be  paid.  I  hope  the 
effort  to  secure  the  entire  amount  by  subscription  and  contribution 
will  be  first  made,  and  I  believe  it  is  (|uite  possible  to  do  it." 


Philadelphia  Meet  ng  of  the  A.  I.  E    E. 


The  regular  meeting  of  the  Philadelphia  Branch  of  the  American 
Institute  of  Electrical  Engineers  was  held  on  Monday  evening,  May 
II,  at  the  Engineers'  Club,  of  Philadelphia.  The  chairman,  Mr. 
Carl  Hering,  in  an  opening  address,  gave  details  of  Mr.  Carnegie's 
offer  for  the  Union  Engineering  Building,  his  remarks  on  the  subject 
being  enthusiastically  received  by  the  members. 

Mr.  Philip  Torchio,of  the  New  York  Edison  Company,  was  present, 
and  presented,  with  some  addition,  the  paper  on  "Safety  Devices  in 
Central  Stations  and  Sub-Stations,"  which  he  had  read  at  the  New 
York  meeting.  Mr.  H.  A.  Foster  gave  an  abstract  of  the  paper  pre- 
sented by  Mr.  H.  A.  Lardner  at  the  New  York  meeting,  entitled, 
"Economical  and  Safe  Limits  in  the  Size  of  Central  Stations."  Mr. 
J.  T.  Hutchings,  of  the  Philadelphia  Edison  Company,  gave  an 
abstract  of  the  paper  Mr.  Peter  Junkersfeld  presented  at  the  New 
York  meeting,  on  "Multiple  Versus  Independent  Operation  of  Units 
and  Central  Stations."  Mr.  A.  R.  Cheyney,  of  the  Philadelphia  Elec- 
tric Company,  presented  a  concise  abstract  of  the  discussion  held  in 
New  York  on  the  three  papers. 

The  general  discussion  was  participated  in  by  Messrs.  W.  C.  L. 
Eglin,  Horatio  A.  Foster,  Carl  Hering,  Philip  Torchio,  Paul  Spencer 
and  J.  T.  Hutchings.  The  meeting  was  well  attended,  and  about 
fifteen  members  were  present  at  the  informal  dinner  at  Boothby's 
restaurant,  before  the  meeting. 


Electricity  on  the  Manhattan. 

The  statement  of  the  Manhattan  Railway  Company  to  the  State 
Railroad  Commission  for  the  quarter  and  the  nine  months  ended 
on  March  31  shows  that  the  total  number  of  passengers  carried  in 
the  first  three  months  of  this  year  was  65,193,975,  which  compares 
with  58,037,249  in  the  corresponding  period  of  1902,  and  50.448,918 
in  the  same  period  of  1901.  For  the  nine  months  the  total  number  of 
passengers  carried  was  180,481,586,  an  increase  of  22,921,489  com- 
pared with  the  nine  months  ended  March  31,  1902. 

The  gross  earnings  for  the  quarter  showed  an  increase  of  $351,828, 
with  an  increase  in  operating  expenses  of  only  $63,750.  This  was 
construed  in  Wall  Street  yesterday  as  an  indication  of  the  economical 
working  of  the  third-rail  system.  For  the  nine  months  the  gross 
earnings  showed  an  increase  of  $1,127,888,  with  an  increase  in  oper- 
ating expenses  of  only  $41,225. 

The  elevated  railroads  of  Manhattan  are  now  maintaining  a  service 
representing  165.000  car  miles  a  day  on  no  miles  of  track,  which 
is  more  than  equivalent  to  a  service  of  400  cars  a  day  between  New 
York  and  Pittsburg. 

The  number  of  persons  carried  daily  by  the  elevated  trains  now 
averages  about  800,000.  They  travel  on  the  average  about  four 
miles,  so  that  the  average  fare  is  about  i  cent  a  mile.  The  electrical 
horse-power  used  in  train  movement  is  about  45,000,  continuously 
exerted. 
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The  25,000- Volt  Transmission  Plant  of  the  South  Bend 
Electric  Company. 


A  HIGH-TENSION  power-transmission  installation  for  supply- 
ing current  to  the  system  of  the  South  Bend  Electric  Com- 
pany, has  just  been  put  in  operation  by  that  company.  The 
plant  is  situated  at  Buchanan,  Mich.,  on  the  St.  Joseph  River,  about 
16  miles  north  of  South  Bend,  Ind.  This  is  a  typical  installation, 
exemplifying  up-to-date  practice  in  hydraulic  and  electrical  engi- 
neering. It  is  not  the  purpose  of  this  article  to  discuss  the  value  of 
such  an  installation,  when  operated  in  connection  with  a  steam  plant, 
from  an  economic  standpoint,  but  rather  to  call  attention  to  the  flexi- 
bility and  the  readiness  with  such  a  combination  lends  itself  to  any 
and  all  conditions  which  arise  in  the  operation  of  an  electric  light 
and  power  system. 

A  large  part  of  the  current  will  be  used  for  supplying  the  system  of 
the  company  at  South  Bend  and  that  at  Buchanan.  There  is  a  muni- 
cipal plant  at  Niks,  about  five  miles  south  of  the  former  place,  and 
as  this  is  in  need  of  additional  power,  it  is  quite  likely  that  this  will 
become  a  consumer.    There  is  a  possibility  of  the  lines  being  extended 


the  gros,s  amount  of  the  bill.  A  minimum  of  $1  a  month  is  charged 
for  residence  lighting  and  also  for  store  lighting,  but  in  the  latter 
case  a  minimum  charge  of  15  cents  per  outlet  is  made  when  these 
exceed  seven  in  number.  Power  is  charged  for  at  the  rate  of  10 
cents  per  kw-hour,  with  a  discount  depending  upon  the  gross  amount 
of  the  bill,  and  the  minimum  charge  is  based  on  the  size  of  the 
motor  installed.  The  city  pays  at  the  rate  of  $62.50  and  $90  for  each 
arc  for  midnight  and  all-night  service  respectively.  In  case  of  the 
non-payment  of  a  bill  within  a  reasonable  length  of  time,  it  has  been 
found  that  an  immediate  cut-off  has  led  to  prompt  collections,  which 
furthermore  have  been  prompted  by  the  fact  that  a  fee  of  $1  is  charged 
for  each  reconnection  to  the  system.  The  business  has  enjoyed  a 
healthy  growth  in  the  last  few  years,  and  is  in  a  very  good  condition 
at  the  present  moment. 

A  small  electric  light  plant  which  was  installed  at  Buchanan,  Mich., 
some  years  ago,  has  been  acquired,  and  will  be  run  from  the  hydraulic 
plant  at  that  place.  An  office  is  located  there  to  take  care  of  the 
local  business,  although  of  course  all  the  accounting,  system  of 
charges,  etc.,  conforms  to  that  employed  at  South  Bend.  There  are 
36  city  arcs,  a  number  of  commercial  arcs,  and  about  1,100  incan- 
descent lamps  connected  with  this  system ;  likewise  several  motors, 


Fig.  I. — View  of  Power  House.    Old  Power  House  in  Background. 


to  St.  Joseph  and  to  Benton  Harbor,  Mich.,  about  25  miles  distant, 
should  the  demand  at  those  places  warrant  it.  As  the  Indiana  Rail- 
way Company's  line  now  building  from  South  Bend  to  Niles  parallels 
the  high-tension  transmission  lines  between  those  two  points,  the 
operation  of  that  part  of  the  road  by  rotary  converter  sub-stations 
with  current  supplied  from  the  transmission  lines,  is  being  con- 
sidered. 

The  South  Bend  Electric  Company  is  engaged  in  the  usual  light- 
ing and  power  business  in  the  city  of  South  Bend,  and  also  operates 
a  small  system  recently  acquired  in  Buchanan.  The  company  was 
incorporated  in  1884,  and  began  business  with  six  series  arcs.  Since 
then  the  business  has  grown  to  such  an  extent  that  some  1,800  cus- 
tomers are  supplied  at  the  present  time.  About  15,000  i6-cp  incan- 
descents  are  connected  to  the  system,  as  well  as  460  Adams-Bagnall 
constant-potential  enclosed  arc  lamps.  The  motors,  some  125  in 
number,  are  mostly  500-volt,  and  range  from  2J/2  to  6o-hp.  The  com- 
pany does  the  city  lighting,  for  which  407  arcs,  nearly  all  of  the 
open  series  direct-current  type,  are  used. 

The  accounting  system  conforms  as  nearly  as  possible  to  that  rec- 
ommended by  the  National  Electric  Light  Association,  and  the  office 
methods  employed  are  up-to-date  in  every  respect.  As  arc  lights  and 
incandescent  lamps  are  connected  to  the  same  meter,  a  uniform 
charge  of  15  cents  per  kw-hour  is  made,  and  in  case  of  payment 
before  the  loth  of  the  month,  a  discount  is  allowed,  depending  upon 


the  largest  of  which  is  a  3-phase,  50-hp  induction,  used  for  driving 
a  brickyard.  At  the  present  time  the  motors  are  operated  from  a 
separate  circuit,  but  later  on  it  is  proposed  to  use  the  3-phase  circuit 
for  all  purposes,  the  lighting  transformers  being,  of  course,  single- 
phase.  The  old  plant,  which  was  built  about  1893,  contains  three 
48-in.  water  wheels,  a  small  Westinghouse  automatic  engine  which 
ran  the  plant  during  the  construction  of  the  new  one,  and  several 
small  generators,  and  will  be  dismantled  as  soon  as  the  circuits  can 
be  operated  from  the  new  plant.  Although  the  amount  of  the  busi- 
ness at  Buchanan  is  not  very  large,  it  is  an  important  link  in  such 
a  combination. 

The  steam  power  house  at  South  Bend,  since  the  completion  of  the 
hydraulic  plant  at  Buchanan,  is  used  as  a  sub-station  and  distributing 
point  merely.  The  steam  plant  is  operated  only  at  such  times  as  is 
required  because  of  interruption  in  the  power  supply  from  the  latter 
point,  or  in  case  the  load  at  South  Bend  becomes  such  that  it  cannot 
be  taken  care  of  from  Buchanan,  which  it  is  expected  will  happen 
only  in  case  of  extreme  low  water  or  at  times  of  a  heavy  peak.  The 
physical  plant  of  the  company  at  South  Bend  is  that  usually  met 
with  in  steam  stations  of  such  a  size.  This  is  true  not  only  as  regards 
the  power  house  proper,  but  also  as  regards  the  other  departments 
which  necessarily  are  required  for  the  successful  operation  of  a  cen- 
tral station.  It  is  not  necessary,  therefore,  to  enlarge  upon  these, 
except  to  call  attention  to  the  methods  and  apparatus  used. 
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Two  soo-volt  power  circuits  arc  in  use  in  tlic  dowii-iowu  di»lricls. 
All  elevators  which  are  especially  ohjcctionabic  lo  the  regulation  of 
any  system,  arc  connected  to  these  and  such  other  motors  as  arc 
located  in  that  district.  It  is  the  intention  of  the  company  to  connect 
all  elevator  motors  to  these  circuits  in  the  future,  but  all  growth  in 
the  iiu)lor  business  will  be  taken  care  of  by  means  of  a  j-phasc  circuit 
supplied  from  the  same  buses  as  the  lighting  circuits.  The  liKhting 
circuits,  three  in  number,  arc  singli--pha.se,  but  operated  from  the 
3-phasc  bus,  potential  regulators  being  installed  in  each  circuit  for 
regulating  purposes.  Thomson  recording  watlinoters  and  Wcsting- 
housc  single-phase  meters  arc  used  extensively  on  the  circuits.  The 
transformers,  however,  are  of  several  makes,  although  these  art- 
being  standardized  as  much  as  possible.  IJccausc  of  tlic  scattered 
lighting,  it  has  not  been  possible  to  introduce  3-wire  secondary  cir- 
cuits to  as  great  an  extent  as  is  thy  case  in  some  other  cities.  The 
series  direct-current  arcs  for  store  lighting  have  been  entirely  super- 
seded by  constant-potential  lamps  on  the  lighting  circuits,  but  the 
former  are  still  used  for  the  city  lighting.  The  latest  methods  and 
apparatus  are  being  introduced  as  fast  as  conditions  warrant  such 
a  course. 

It  may  not  be  amiss  to  call  attention  to  the  various  features  em- 
bodied in  the  design  of  the  steam  plant,  which  was  erected  in  1891. 


means  of  a  3-phasc  motor,  which  is  installed  in  such  a  manner  that 
its  armature  shaft  forms  part  of  the  main  line  of  the  jack  shafting. 

The  electrical  e<|uipment  of  the  steam  plant  includes  a  600-kw 
Westinghouse  single-phase  alternator  installed  on  the  jack  shafting 
as  already  mentioned.  This  has  recently  been  changed  such  that  it 
can  be  operated  cither  as  a  3-phase  generator  or  as  a  3-phasc  sya- 
chronous  motor.  This  was  necessary,  as  in  changing  over  to  an 
electrically  operated  sub-station,  it  of  course  was  essential  lo  provide 
the  means  for  operating  the  jack  shafting  formerly  driven  by  the 
steam  engines.  A  convenient  and  at  the  same  flexible  arrangement 
was  secured  as  a  result  of  the  change.  Under  existing  conditions  the 
steam  pl.ml  can  be  operated  as  formerly,  anil  the  3-pliase  generator 
thrown  in  parallel  with  the  buses  energized  from  the  Buchanan  plant, 
or  this  machine  can  be  operated  separately  and  loaded  with  such 
circuits  as  may  be  desired.  This  can  be  readily  accr>mplished,  as 
there  are  two  sets  of  2,300-volt  buses,  and  each  circuit  and  generator 
is  supplied  with  two  oil  switches,  which  are  distinguished  by  the 
color  of  the  handles.  The  other  link  between  these  two  systems  is 
a  300-kw,  6o-cycle  rotary-converter,  which,  through  a  coupling  on 
its  extended  shaft,  can  be  driven  from  the  line  shaft.  I5y  energizing 
the  shunt  field  on  this  machine,  which  on  the  direct-current  side 
delivers  current  at  500  volts,  it  can  be  operated  as  a  3-phase  gen- 
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FIG.     2. — WIRING     DI.\GK.\M     OF     SOUTH     BEND     ST.\TION. 


Although  this  is  used  as  a  sub-station  now,  it  was  in  operation  until 
a  very  short  time  ago,  and  is  of  good  construction  throughout.  An 
anomaly  which  is  rather  striking  is  the  fact  that  although  the  plant 
is  located  on  a  branch  of  the  St.  Joseph  River,  thus  having  a  con- 
stant and  ample  supply  of  water,  all  of  the  boiler  feed  and  the  larger 
amount  of  the  water  used  for  condensing  purposes,  is  taken  from 
two  8-in.  artesian  wells. 

The  boiler  house  contains  the  usual  equipment  of  boilers  and  other 
apparatus  to  be  found  in  such  a  plant.  There  are  three  250-hp  ver- 
tical and  one  200-hp  horizontal  Wickes  water  tube  boilers,  and  one 
250-hp  Babcock  &  Wilcox  boiler,  all  of  which  are  equipped  with 
Wickes  shaking  grates.  There  are  two  guyed  steel  stacks,  one  150 
ft.  high  and  75  in.  in  diameter,  and  one  13"^  ft.  high  and  37  in.  in 
diameter.  One  duplex  Blake,  one  single-cylinder  Knowles  and  one 
duplex  Snow  pump  supply  the  necessary  boiler  feed,  which  passes 
through  an  open  heater  of  home  make,  before  entering  the  boilers. 
Steam  is  generated  at  125  pounds,  and  is  supplied  by  means  of  steam 
piping  underneath  the  floor  to  three  engines,  of  which  tw^o  are 
Cooper-Corliss  cross-compound,  22  and  36  x  48,  and  one  is  a  Noye 
tandem-compound,  21  and  38  x  36.  Jet  condensers  are  used,  of 
which  one  is  a  i,ooo-hp  Worthington  steam-driven,  and  two  are  of 
Cooper  make  of  500  hp  each,  and  are  driven  from  the  crank  shafts 
of  the  engines.  The  condensing  water  for  one  of  the  Cooper  engines 
and  the  Noye,  is  taken  from  the  wells,  whereas  that  for  the  other 
is  taken  from  the  river.  A  jack  shaft  extends  the  entire  length  of 
the  power  house,  and  can  be  separated  into  units  by  means  of 
clutches.     This  can  be  driven  by  the  three  engines  mentioned,  or  by 


erator,  which  was  the  case  before  the  plant  in  Buchanan  was  started, 
as  at  that  time  the  generators  installed  in  the  South  Bend  plant  were 
not  of  a  large  enough  capacity.  The  rotary,  w'hen  operated  from  the 
direct-current  side,  will  deliver  3-phase,  60-cycle  alternating  currents 
at  a  potential  of  333  volts.  This  in  the  transformers  is  then  stepped 
up  to  2,300  volts,  and  at  this  potential  can  be  used  for  the  alternating- 
current  distribution.  The  purpose  for  which  it  will  be  ordinarily 
used,  however,  is  to  furnish  soo-volt  direct  current  for  the  power 
circuits,  although  this  can  also  be  accomplished  by  running  the  large 
3-phase  motor  connected  to  the  line  shafting,  and  in  turn  the  500-volt 
direct-current  generators.  Usually  the  high-potential  current  when 
stepped  down  will  be  delivered  directly  to  the  2,300-vo!t,  3-phase 
buses,  from  which  the  circuits  will  take  their  supply. 

The  electrical  equipment  of  the  steam  plant  includes,  in  addition 
to  the  altered  6oo-kw  single-phase  alternator  and  the  300-kw  rotary- 
converter  already  mentioned,  one  150-kw,  2,300-volt  Westinghouse 
single-phase  alternator  and  one  loo-kw  and  one  i50-k\v,  500-volt 
General  Electric  direct-current  generators.  Four  lOO-light,  9.6-amp. 
Western  Electric  and  two  125-light,  9.6-amp.  Brush  direct-current 
series  arc  machines  are  used  for  the  city  lighting.  For  the  arc 
circuits  the  old  switchboard  is  used,  whereas  the  new  board  recently 
installed,  is  used  for  all  other  circuits. 

As  at  present  no  switching  whatever  is  done  on  the  high-tension 
side  of  the  transmission  line,  it  has  not  been  necessary  to  provide 
any  switchboard  facilities  for  that  purpose,  and  as  a  consequence 
the  apparatus  installed  at  South  Bend  is  quite  simple.  Where  the 
high-tension  line  enters  the  building,  long,  heavy  porcelain  tubes  are 
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.used,  which  in  turn  are  supported  in  the  centers  of  two  hard  maple 
<liscs  placed  in  the  ends  of  a  large  sewer  crock  built  into  the  wall 
of  the  building.  After  passing  an  ordinary  air-break,  knifeblade 
•switch,  the  lines  pass  to  the  step-down  transformers.  A  multiplc- 
imit   lijrhtning  arrester  connected  to  the  line  on   the  station   side  of 


from  the  step-down  transformers  are  taken  to  a  transformer  panel 
on  the  switchboard,  which  will  be  described  in  connection  with 
the  latter. 

A  modern  marble  switchboard  of  General  Electric  make,  as  will  be 
seen  by  the  photograph,  has  been  installed  at   the  South   Bend  plant. 


1-K,.    3.— BUCH..\N.\N    POWKK    HoUSE  ON    THE   St.    JoSEI'H    RiVER. 


the  switch,  is  thoroughly  grounded  by  a  copper  plate  buried  in  the 
•subsoil.  The  air-break  switch  is  used  merely  to  open  the  circuit 
after  the  line  is  dead.  Three  soo-kw  General  Electric  step-down 
transformers  of  the  oil-insulated,  water-cooled  type  are  used,  with  a 
primary  winding  for  a  voltage  of  24,500  D  or  42,500  Y,  and  360  and 
.2,300  volts  secondary.  The  transformers  are  connected  with  the 
switchboard  by  means  of  lead-covered,  rubber-insulated  cables.     A 


This  consists  of  the  various  panels  required  by  the  different  apparatus 
installed,  and  contains  the  necessary  instruments,  switches,  etc.  Pro- 
ceeding from  right  to  left  as  one  faces  the  board,  the  first  two  panels 
are  devoted  to  the  500-volt  circuits.  Two  voltmeters,  one  for  each 
of  the  two  panels,  are  provided  on  swinging  brackets  at  the  side. 
Two  sets  of  buses  are  installed  for  the  500-volt  generators  and 
circuits,  so  that  the  former  can  be  thrown  in  parallel  or  used  sepa- 


FiG.  4. — Interior  oe  Buch.\nan  Power  House. 


small  5x5  single-cylinder,  double-acting  pump,  drive  nby  a  i-hp 
'General  Electric,  3-phase  induction  motor,  supplies  the  cooling  water 
for  the  transformers  from  the  a.tcsian  wells.  The  360-volt  secondary 
taps  are.  of  course,  brought  out  for  the  rotary-converter,  which  as  a 
consequence  can  by  means  of  the  ;  tep-up  transformers,  deliver  2.300- 
^■olt  curren*  to  the  buses  of  the  switchboard.     The  2,300-volt  leads 


ratcly,  or  any  other  combination  that  may  be  desired,  secured.  Each 
circuit  is  provided  with  a  single-pole  circuit-breaker,  an  ammeter 
for  indicating  the  load  on  the  circuit,  a  double-pole,  double-throw, 
quick-break  switch,  so  that  the  circuits  can  be  thrown  on  either  one 
of  the  two  buses,  and  a  Thomson  integrating  wattmeter. 

The  two  500-volt  i)anels  contain,  in  addition  to  the  circuit-breaker 
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and  ammeter,  a  mii);Ic-|io1c  lil!>cll.lrgc'rol^Ulllcc  ticiil  switoli,  rhruiitat 
lundlc,  a  potential  plug  &witcli,  twu  Miiglc  pule,  double  throw,  quick- 
breuk  kiiitc  kwitchc»  lor  tlirowiiig  (he  gciicraiorii  on  citlicr  ut  the 
two  bu.scs.  tJii  the  lower  Icft-haiul  panel  will  be  noticed  two  siiigle- 
pole,  siiiglc-throw  ctjualizer  switches. 

The  panel  devoted  to  the  direct-current  side  of  the  rotary  con- 
verter contains  a  5uu-volt  circuit-breaker,  uii  ammeter,  rheostat 
handle,  a  four-point  potential  plug  switch,  u  discharge  resistance 
field  switch,  and  two  singlc-pole,  double-throw,  ((uick-brcak  switches. 
A  singlc-pole,  double-throw  switch  is  provided  for  energizing  the 
shunt  field  of  the  rotary  from  either  bus  in  case  the  rotary  is  nin 
as  a  3-phase  alternator.  The  alternating-current  panel  contains  an 
ammeter,  power  factor  indicator,  a  synchronizing  voltmeter  and 
lamp,  and  three  singlc-pole,  single-throw  quick-break  switches.  The 
starting  panel  of  the  rotary  is  located  at  the  machine,  and  contains 
a  soo-amp.,  double-polo,  dimblc-throw  switch.  The  machine  is 
started  on  144  volts,  the  transformer  taps  being  brought  out  in  such 
a  manner  as  will  be  seen  from  the  diagram  of  the  board,  as  to  form 
an  open  delta,  whereas  when  running,  the  delta  is  closed  and  the 
volt.ipf  i'^  iiicrc.Tscc!  to  3fx3. 

L>ne  panel  is  provided  for  operating  the  3-phasc  motors.  This 
contains  three  anmieters,  one  in  each  leg  of  the  circuit,  two  indicating 
wattmeters,  a  synchronizing  voltmeter  and  lamps,  a  potential  plug 
switch,  an  ammeter  for  the  e.xciter  circuit,  a  double-pole,  single- 
throw,  discharge  resistance  field  switch,  and  two  automatic  oil 
switches.  Two  sets  of  bus-bars  extend  back  of  this,  the  transformer 
and  the  circuit  panels,  so  that  any  desired  arrangement  can  be  se- 
cured. 


>3Pl>lit _        ^ 


i'ame  Univrrsity,  this  has  been  decreased  to  55,  and  the  rest  of 
the  way  to  liuchanan  the  i>oles  are  40  ft.  in  length,  but  of  Michigan 
cedar.  In  the  city  especial  precautions  have  been  taken  to  build  a 
very  substantial  line,  double  cross  arms  being  used  whenever  the 
line  crosses  telephone  or  other  leads.  A  spacing  of  100  ft.  is  used. 
Very  sharp  corners  arc  avoided,  and  whenever  a  turn  is  made  this 
is  wcll-guyed.  The  cross  arms  arc  4  in.  x  5  in.  in  size,  of  Southern 
pine  covered  with  two  coats  of  paint,  the  lower  being  10  and  the 
tipper  7  ft.  in  length.  Provision  is  made  for  two  circuits,  the  second 
one  of  which  will  be  installed  this  summer.  A  spacing  of  4  in.,  j6  in., 
40  in.,  36  in.,  4  in.,  is  used  on  the  lower  arm,  and  4  in.,  76  in.,  4  in. 
on  the  upper.  The  pins  arc  of  locust  boiled  in  paraffinc  and  of 
special  design.  Locke  insulators  are  being  used,  tested  to  80,000  volts 
at  the  factory.  The  wires  form  an  equilateral  triangle  with  the  apex 
at  the  upper  end,  each  side  of  the  triangle  being  36  in.  long.  Three 
complete  transpositions  are  made  in  18  miles,  a  partial  one  being 
elTected  every  second  mile.  A  private  telephone  line  is  also  carried 
on  the  same  poles.  As  a  span  of  750  ft.  is  necessitated  by  the  crossing 
of  the  St.  Joseph  River,  special  precautions  had  to  be  taken,  and 
this  is  accomplished  in  the  following  way :  At  each  shore  end  four 
poles  are  erected  in  the  form  of  a  rectangle,  and  these  are  guyed 
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X^ongitudinal  Sectioa 
Fig.  5. — LoxGiTUDiN.'^L  and  Cross  Sections  of  Buchanan  Power  House. 


The  2,300-volt  low-tension  currents  only  are  brought  to  the  switch- 
board from  the  transformers,  and  the  panel  devoted  to  these  contains 
three  ammeters,  a  voltmeter  and  a  potential  plug  switch.  Two  auto- 
matic oil  switches  are  provided  for  the  necessary  switching. 

Three  single-phase  circuit  panels  are  each  provided  with  two 
ammeters,  one  potential  regulator  and  two  2,300-volt  triple-pole 
single-throw  oil  switches,  interlocked  on  the  back  of  the  panel  and 
provided  with  overload  relay.  An  induction  meter  on  the  back 
of  each  panel  measures  the  output  of  the  circuits.  The  three-phase 
motor  panel  contains  an  ammeter  and  two  oil  switches,  also  a  3-phase 
integrating  wattmeter  on  the  back  of  the  panel.  Two  3-phase  static 
ground  detectors  connected  to  the  two  sets  of  buses  are  mounted  on 
a  swinging  bracket  at  the  end  of  the  board.  Thomson  horizontal 
edgewise  instruments  are  used  exclusively. 

The  transmission  line,  except  where  it  crosses  the  St.  Joseph 
River,  presents  no  unusual  features,  a  standard  construction  having 
been  adopted.  No.  o  soft-drawn  bare  copper  is  used,  the  size  obviat- 
ing a  large  loss  in  transmission.  In  the  city  of  South  Bend  60-ft. 
Idaho  poles   are  used.     Further  out,   where  the  line  passes  Notre 


back  to  the  pole  line.  A  J/2-in.  stranded  galvanized  iron  cable  is 
used  as  a  messenger  wire,  from  w^hich  three  insulators  are  suspended 
in  their  usual  vertical  position.  To  the  pin,  however,  is  fastened 
an  eye-bolt,  which  supports  the  copper  line  wire. 

The  development  at  Buchanan  dates  from  the  fall  of  1901,  when 
work  was  commenced  on  the  new  power  house.  The  old  water 
power  plant  which  was  used  for  lighting  the  city  of  Buchanan,  was 
purchased  in  1900,  and  the  water  rights  secured  for  a  distance  of 
ten  miles  to  Berrien  Springs.  The  dam  is  located  about  a  mile  from 
the  village  on  the  St.  Joseph  River.  It  is  estimated  that  this  will 
furnish  a  minimum  of  2,000  hp  for  from  four  to  six  weeks  in  a  year, 
while  the  maximum  will  reach  the  5.000-hp  mark.  On  an  average 
2.500  hp  is  available  for  about  three  months  and  4,000  hp  for  the 
remainder  of  the  year.  .\t  present  one  1,500-kw  generator  is  in- 
stalled, but  work  will  be  commenced  this  summer  to  double  the 
size  and  capacity  of  the  power  house. 

The  dam  in  use  was  constructed  eight  years  ago.  This  is  of  the 
gravity  type,  built  of  wood  with  two  rows  of  sheet  piling  below  and 
one  above  it.     The  dam  is  about  400  ft.  long,  and  a  short  distance 


May  30,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


923 


above  the  new  power  house,  which  is  215  ft.  long  and  40  ft.  wide. 
The  latter  is  built  of  stone  and  iron  with  concrete  foundations,  and 
has  a  slate  roof.  It  parallels  the  river,  so  that  the  water  from  ilie 
turbines  is  discharged  directly.  The  head  race  is  short,  and  as  it 
was  cut  through  a  bank  of  gravel  of  excellent  quality  it  is  lined  with 
a  concrete  wall  on  the  river  side  only,  which  extends  from  the  regu- 
lating gates  to  the  power  house  proper.  At  the  former,  both  banks 
of  the  head  race  arc  lined  with  concrete  walls,  as  well  as  the  bottom 
at  that  point.  The  regulating  gates  are  seven  in  number,  and  art- 
operated  by  racks  and  pinions. 

Because  of  the  Jow  head  of  water,  which  averages  about  10  ft., 
comparatively  small  units  in  water  wheels  have  been  installed.  There 
are  ten  68-in.  Leffel  water  wheels  of  300  hp  each.  These  are  of  the 
vertical  type,  and  are  geared  to  a  line  shaft  which  extends  nearly  the 
entire  length  of  the  building,  and  to  the  end  of  which  the  generator 
is  coupled.  A  small  vertical  40-in.  Leffel  wheel  is  used  for  driving 
the  exciter,  which  is  belted  to  an  intermediate  shaft,  driven  by  gears. 
The  line  shaft  is  divided  into  three  units  such  that  either  four,  seven 
or  ten  wheels  can  be  used  for  operating  the  generator,  depending 
upon  the  load  carried.  In  addition,  the  gears  on  the  line  shaft  can 
be  thrown  out  of  mesh,  so  that  any  water  wheel  can  be  repaired  if 


the  power  house.  The  transformers  are  of  the  same  size  and  type 
as  those  installed  at  South  Bend,  but  the  voltage  is  as  follows : 
Primary,  25,300/-^,  or  43.800  Y,  and  2,300  volts  secondary.  A  5  x  7 
single-acting  Gould  pump  driven  by  belt  from  the  main  line  shaft, 


FIG.  6. E.XCITER   S\\  ITCHi:U.\KI),   BUCn.\N-\.\    POWER   HOUSE. 

necessary.  Two  Lombard  water  wheel  governors  are  installed  for 
regulating  purposes,  being  driven  from  the  line  shaft.  The  special 
work  required  for  the  line  shaft  and  turbines  can  be  clearly  seen 
in  the  view.  A  20-ton  hand-operated  Whiting  Foundry  Company's 
crane,  which  serves  all  the  apparatus  in  the  l)uilding,  can  also  be 
seen. 

A  i,500-kw,  60-cycle  General  Electric  revolving  field  type  alter- 
nator is  installed  and  supplied  3-phase  current  at  a  pressure  of 
2,300  volts,  which  is  conducted  to  the  generator  panel  of  the  switch- 
board by  means  of  lead-covered,  rubber-insulated  cables.  The  exciter 
is  a  60-kw,  125-volt  direct-current  generator.  The  switchboard,  as 
well  as  the  step-up  transformers,  are  located  in  one  end  of  the 
building  near  the  generator  which,  when  the  other  half  is  added, 
will  be  the  middle  portion  of  the  completed  structure.  The  switch- 
board at  Buchanan  was  installed  some  time  before  that  at  South 
Bend,  and  as  planned  at  that  time,  contemplated  the  installation  of 
switches  both  on  the  high  and  low-tension  side  of  the  step-up  trans- 
formers. It  was  the  intention  to  instal  two  sets  of  switches,  so  that  as 
finally  constructed  either  generator  could  be  connected  with  either  set 
of  transformers,  and  the  same  could  be  done  with  the  transmission 
lines.  However,  this  idea  has  been  only  partially  carried  out.  the 
high-tension  switches  not  being  used  at  present,  though  installed. 
As  a  consequence,  the  switching  operations  are  all  performed  on  the 
low-tension  side  of  the  transformers.  It  will  be  noted  that  the  step- 
up  transformers  are  not  provided  with  any  special  leads,  inasmuch 
as  no  rotary-converter  or  similar  apparatus  requiring  an  alternating 
current  of  lower  potential  than  that  of  the  generator,  is  installed  in 


FIG.  7. — SWITCHBOARD  SOUTH   BEND  SUB-STATION. 

supplies  the  water  for  the  transformers  from  the  river.  The  high- 
icnsion  lines  are  taken  to  the  transformers  and  protected  in  the  same 
way  as  at  the  other  end  of  the  line. 

The  switchboard  consists  of  one  exciter  panel,  one  generator  panel, 
two  low-tension  transformer  panels,  one  of  which  is  not  in  use, 
and  one  high-tension  line  panel,  which  also  is  not  used.  This  board 
ciinlains  the  same  instruments,  switches,  etc.,  as  the  corresponding 
panels  at  South  Bend,  and  as  a  consequence  it  is  not  necessary  to 
enumerate  them. 

From  an  operating  point  of  view,  the  system  is  seen  to  be  very 
l\-  ilile.  and  lends  itself  readily  to  any  and  all  conditions  which 
may  arise  in  the  operation  of  the  system  at  any  point.  At  the  time 
of  the  writer's  visit,  trouble  had  occurred  on  the  transmission  line, 
and  for  that  reason  it  had  been  necessary  to  start  up  the  steam  plant. 
.\s  tliis  is  always  kept  in  such  shape  as  to  be  put  in  operation  at  a 
moment's  notice,  no  serious  interruption  to  the  service  was  experi- 
enced. Neither  was  there  any  delay  in  starting  up  the  station,  enough 
men  from  the  other  departments  being  used  to  complete  the  force, 
a  chief  engineer  and  two  assistant  engineers  being  permanently  em- 
ployd.  As  this  article  has  been  confined  to  a  description  of  the 
engineering  features  and  operating  conditions  of  the  system,  it  is  not 
the  intention  here  to  discuss  the  economic  value  of  the  same. 

In  conclusion  it  may  be  said  that  Messrs.  Q'Keefe  and  Orbison,  of 
Appleton.  Wis.,  were  the  consulting  hydraulic  engineers,  and  Mr. 
George  M.   Brill,  of  Chicago,  the  consulting  electrical  engineer,  no 


FIG.   8. — J,500-KW   GENERATOR   A.\D   EXCITER    SWITCHBOARD. 

little  credit  being  due  to  these  for  carrying  out  the  work.  Mr. 
Charles  A.  Chapin  is  the  principal  owner  of  the  South  Bend  Electric 
Company,  of  which  Mr.  F.  A.  Bryan  is  the  general  manager  and 
secretary. 
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The  Tcchnolcxicon  of  the  Society  of   CJcrman 
Kniiinecrs. 


At  llic  begiiniiiig  of  H)ui  ilu-  Socicly  of  tjciiiiati  Kiigniccrs  ^V'crcin 
DciitNclu-r  IiiKciiicui'i-)  begun  ihc  cunipilution  of  a  uiuvciNal  technical 
dictionary  in  the  thrvi-  lunguugcs— English,  (jcrnian  and  I'rcnch. 
Societies  and  individuaU  have  responded  generously  to  an  nivita- 
tiun  to  collaborate,  and  up  to  May,  i(>o,)>  there  are  ,{41  societies  (42 
in  Knglish,  272  in  German,  and  .7  in  i-°rench-speaking  countries) 
co-operating  in  the  work,  either  by  the  systematical  collection  of 
technical  expressions  of  the  specialties  represented  by  them  or  in 
other  ways,  especially  by  the  enlistment  of  collaborators  and  by 
]>laciiig  technical  publications  in  more  than  one  language  at  the 
disposal  of  the  "Verein,"  such  as  catalogues,  price  lists  of  inachities, 
handbooks,  etc.  Through  these  societies  the  'rechnole.xicon  has 
found  helpers  in  Great  liritain,  tiermany,  France,  the  United  Stales, 
Austria,  South  .\frica,   India,  .Australia,   Helgium,  Canada,  etc. 

Among  the  English  societies  are  the  Institution  ot  Mechanical 
Engineers,  London;  the  Institution  of  Electrical  Engineers,  l^ondon ; 
the  Junior  Institution  of  Engineers,  London;  the  St)Ciety  of  Chemi- 
cal Industry,  London;  the  Institution  of  Mining  Engineers,  New- 
castle on  Tyiie ;  the  Iron  and  Steel  Institute,  London;  the  Society 
of  Architects,  London;  the  British  Optical  .Association,  London; 
the  Optical  Society,  London;  the  Cycle  Engineers'  Institute,  Hir- 
minghain :  the  South  .African  .Association  for  the  Advancement  of 
Science,  Cape  Town  and  Johannesburg,  etc.  Of  .'American  societies 
juay  be  mentioned  the  American  Society  of  Civil  Engineers,  New 
York;  the  American  Society  of  Mechanical  Engineers,  New  York; 
American  Railway  Engineering  and  Maintenance  of  Way  Asso- 
ciation, Chicago ;  the  .American  Chemical  Society,  Brooklyn ;  the 
Western  Society  of  Engineers,  Chicago,  etc.  In  Germany  there 
is  first  of  all  the  large  majority  of  the  local  sections  of  the  Society 
of  German  Engineers ;  then  there  are  the  Verein  Deutscher  Eisen- 
bahinerwaltungen,  the  \'crein  Deutscher  Cheniiker,  the  Zentralver- 
band  der  Preussischen  Dampfkesseliiberwachungsvcrcine,  the  Ver- 
band  Deutscher  Patentanwalte,  the  Deutsche  Schiffbautechnische 
Gesellschaft,  and  many  others.  In  France  we  mention  :  Societe  des 
Ingenieurs  Civils  de  France.  Paris;  Association  .Amicale  des  Anciens 
£leves  de  I'ficole  Centrale.  Paris  ;  Societe  Internationale  des  £lec- 
triciens,  Paris ;  Societe  d'Encouragement  pour  I'lndustric  Nationale, 
Paris;  Societe  Franqaise  de  Photographie,  Paris;  Syndicat  Gen- 
eral de  rindustrie  des  Cuirs  et  Peaux  de  la  France,  Paris,  etc.,  etc. 

Assistance  has  so  far  been  promised — and  partly  already  rendered 
— by  2,185  industrial  establishments  and  individual  collaborators. 
Among  the  industrial  establishments  may  be  mentioned  the  Westing- 
bouse  Brake  Company.  London  and  New  Y'ork ;  J.  J.  Griffin  &  Sons, 
London  ;  the  W.  T.  Henley's  Telegraph  Works  Co..  London ;  Fraser 
&  Chalmers.  Erith  (Kent);  Twyfords,  Limited,  Hanlcy  (Staffs); 
Sherwin  &  Cotton,  Han'ley  (Staffs);  Walter  E.  Mason,  Horvvich 
(Lancashire)  ;  the  Trenton  Iron  Company,  Trenton,  N.  J. ;  the  B. 
F.  Sturtevant  Company,  Boston  and  Berlin ;  the  Thomas  D.  West 
Company.  Sharpsville,  Pa. ;  Manning,  Maxwell  &  Moore,  New 
Y'ork :  the  Fairbanks  Company,  New  Y'ork  and  London.  Fried. 
Krupp  in  Essen,  and  the  Fried  Krupp-Grusonwerk  in  Buckau- 
Magdeburg;  the  Kaiserliche  Torpedowerkstatt  in  Friedrichsort-Kiel ; 
Siemens  &  Halske,  Aktien-Gesellschaft,  Berlin  and  Charlottenburg ; 
Vereinigte  Konigs  and  Laurahiitte,  Konigshiitte  (Silesia)  ;  Arthur 
Koppel,  Berlin.  New-  York,  Cape  Town,  etc. ;  Gebr.  Korting,  Kor- 
tingsdorf,  near  Hanover,  London  and  Paris ;  Blohm  &  Voss,  Ham- 
burg; Elsassische  Maschinenbaugesellschaft,  Miilhausen  and  Grafen- 
staden  ;  Whitehead  &  Co.,  Fiume.  J.  &  .A.  Niclausse,  Paris ;  Pan- 
bard  &  Levassor,  Paris;  Delaunay-Belleville,  St.  Denis;  Schneider 
&  Co.,  Le  Creusot ;  .Administration  des  Chemins  de  fer  Paris-Lyon- 
Mediterranee.  Paris :  Fabrique  nationale  d'armes  de  guerre,  Herstal- 
T.iege ;  Societe  anonyme  Jolin  Cockerill.  Seraing,  near  Liege ;  .Ad- 
ministration des  Mines.  Morlanwelz,  near  Mons,  etc.,  etc. 

Excerpts  from  dictionaries  like  Sachs-Villatte,  Muret-Sanders, 
Tolhausen.  etc.,  and  of  thousands  of  catalogues  and  price  lists,  of 
handbooks,  store  lists,  custom  tariffs,  etc.,  have  yielded  1,200,000 
filled-out  word  blanks  up  till  May,  1903.  To  them  will  be  added 
within  the  next  two  years  the  hundred  thousands  of  words  the  con- 
tribution of  the  collaborators  will  supply.  For  convenience  the 
Society  of  German  Engineers  has  provided  handy  note  books  (each 
with  3  indices  A — Z)  for  the  collaborators.  These  books  will  be 
called  in  by  the  editor-in-chief  in  the  course  of  1904.     So  far  already 


JO/    lilled-nut    note    books    have   been    foivsaided    vohmtanly    In    llie 
iiliice  at  the  aihlrcss  given  below. 

At  the  Contributions  will  not  be  called  in  before  l<>u4,  all  who  wish 
to  help  ill  the  compilalion  of  the  Technolexicoii  have  still  time  and 
opportunity  to  assist  in  the  preparation  of  their  specialties.  Contri- 
butions from  all  technical  branches  (including  the  handicrafts)  are 
welcomed,  and  it  is  obvious  that  small  contributions  from  a  host  of 
various  collaborators  will  be  more  useful  than  large  ones  compiled 
by  a  few  men,  who  naturally  cannot  cover  so  many  specialties.  At- 
tention is  directed  to  the  fact  that  contributions  in  iiiily  one  language 
are  .ilso  most  accept;ible,  though  of  course  those  in  two  or  three 
lanKiiages  are  the  most  valuable,  as  also  polyglot  business  catalogues 
and  other  technical  iniblications.  Contributions,  if  received  before 
the  end  of  ■(/)(),  when  the  matter  will  go  to  press,  can  still  be  made 
use  of.  The  editor-in-chief  will  give  any  further  information  re- 
(|iiested,  and  ni;iy  be  addressed  as  follows;  Technolexicoii,  Dr 
Hubert  Jansen,  I'.erlin   (N.  W.  7),  Df)rothcenstr.  41J. 


Rankine  as  a  Poet. 

That  the  controversy  over  the  metric  .system  is  n(Jt  new,  and  that 
the  line  of  argument  put  forth  by  its  opponents  undergoes  little 
change  with  generations,  are  points  illustrated  in  the  following  verses, 
written  by  W.  J.  Mac(|uorn  Rankine,  in  1864,  which  also  recall  the 
singular  fact  that  almost  all  great  mathematicians  have  shown  a 
fl^'cided  propensity  for  poetry  : 

THE  THKEE-FOOT  RULE — A   SONG   ABOUT  STANDAKUS  OF   .MEASURE. 
T. 

When  1  was  bound  apprentice,  and  learned  to  use  my  hands. 

Folk  never  talked  of  measures  that  came  from  foreign  lands ; 

Now  I'm  a  British  Workman,  too  old  to  go  to  school ; 

So  whether  the  chisel  or  file  I  hold,  I'll  stick  to  my  three-foot  rule. 

IL 

Some  talk  of  millimetres,  and  some  of  kilogrammes. 

And  some  of  decilitres,  to  measure  beer  and  drams; 

But  I'm  a  British  Workman,  too  old  to  go  to  school ; 

So  by  pounds  I'll  eat,  and  by  quarts  I'll  drink,  and  I'll  work  by  my 
three-foot  rule. 

111. 

.A  party  of  astronomers  went  measuring  of  the  earth. 

And  forty  million  metres  they  took  to  be  its  girth  ; 

Five  hundred  million  inches,  though  go  through  from  pole  to  pole ; 

So   let's   stick  to  inches,   feet   and   yards,   and   the  good  old   three- 
foot  rule. 

IV. 

The  great  Egyptian  pyramid's  a  thousand  yards  about; 

.\nd  when  the  masons  finished  it,  they  raised  a  joyful  shout; 

The  chap  that  planned  the  building,  I'm  bound  he  was  no  fool ; 

And  now  'tis  proved  beyond  a  doubt,  he  used  a  three-foot  rule. 

V. 

Here's  a  health  to  every  learned  man  that  goes  by  common  sense, 
.And  would  not  plague  the  workman  on  any  vain  pretence; 
But  ?=  for  those  philanthropists  who'd  send  us  back  to  school, 
Oh,   BLESS  their  eyes,  if  ever  they  tries  to  put   down   the  three- 
foot  rule ! 


Awards  to  Scientists. 


The  Executive  Committee  of  the  Carnegie  Institute.  Washington, 
reports  that  the  entire  sum  of  $200,000  allotted  to  grants  for  original 
research  has  been  distributed,  and  that  of  the  $40,000  set  aside  for 
publications  to  be  made  this  year.  $20,000  has  been  assigned  to  special 
publications,  leaving  $20,000  still  at  the  disposal  of  the  Executive 
Committee.  No  more  grants  for  researches  will  be  made  until  after 
Hie  next  meeting  of  the  Board  of  Trustees,  which  will  be  held  in 
December.  At  the  meeting  of  the  Executive  Committee  last  week 
the  question  of  giving  more  publicity  to  the  grants  of  the  institution 
was  not  taken  up.  The  policy  hitherto  has  been  to  permit  the  re- 
ceivers of  grants  to  make  them  public,  but  for  the  officials  of  the  insti- 
tutions to  refrain  from  giving  out  names  of  the  fortunate  scientists 
who  receive  these  grants.  It  is  probable  that  this  policy  will  be 
continued. 
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Telephone  Meeting  of  the  Chicago  Branch,  A.  \.  E.  E. 


A  most  successful  and  woll-altcndcd  meeting  marked  the  close 
of  the  spring  programme  of  tlie  Chicago  hrancii  of  the  A.  1.  K.  E. 
on  May  ig.  The  evening  was  devoted  to  the  reading  of  several 
papers  on  telephone  work  by  representatives  of  both  the  Bell  and  in- 
dependent interests.  The  programme  was  prepared  under  the  able 
direction  of  Mr.  Kempster  B.  Miller,  engineer  of  the  Kellog  Switch- 
board &  Supply  Company,  and  Mr.  Angus  S.  llibbard,  general  man- 
ager Chicago  Telepjione  Company. 

S.  G.  McMeen,  engineer  Western  Electric  Company,  read  a  paper 
"Concerning  the  Telephone  Engineer,"  in  which  he  discussed  the 
status  of  the  professional  standing  of  the  telephone  engineer.  In 
conclusion  he  offered  the  following  definition  of  a  telephone  engi- 
neer :  "A  telephone  engineer  is  one  who  practices  the  design  and 
construction  of  telephone  apparatus,  telephone  circuits  and  telephone 
operating  methods,  and  the  correlation  of  all  three  into  systems  of 
telephone  communication.  If  this  definition  be  granted,  then  a  pl.ice 
for  him  may  be  claimed  among  the  engineers  of  more  classical  repu- 
tation, giving  him  credit  for  his  accomplishment  and  o\ir  best  wishes 
for  his  future." 

Mr.  J.  G.  Wray,  Chicago  Telephone  Company,  discussed  "Some 
Features  of  Telephone  Traffic,  and  Their  Efifect  upon  Service." 
This  paper  brought  out  very  interesting  data  concerning  the  oper- 
ation of  dififerent  telephone  systems,  and  forcibly  illustrated  the  fact 
that  the  central  station  man  alone  is  not  confronted  with  the  problem 
of  caring  for  an  ever  fluctuating  load. 

In  a  typical  telephone  exchange,  he  said,  the  load  curve  indicating 
the  volume  of  traffic  shows  during  the  midnight  hours  a  value  of 
from  i/io  of  I  per  cent,  to  perhaps  5  per  cent,  of  the  maximum 
hourly  load.  This  period  of  light  load  will  vary  from  seven  to  four- 
teen hours,  depending  upon  the  location  of  the  exchange  and  the 
habits  of  the  telephone  users.  In  the  offices  of  the  business  district 
of  a  city  like  Chicago,  very  few  calls  are  made  between  7  P.  M. 
and  7  A.  M.  Between  the  hours  of  7  P.  M.  and  7  A.  M.  the  calls 
per  hour  will  vary  from  i/io  of  I  per  cent,  to  perhaps  i  per  cent. 
of  the  maximum.  Between  the  hours  of  7  and  8  in  the  morning, 
traffic  will  rise  to  perhaps  5  per  cent,  of  the  maximum.  The  rise 
will  be  extremely  rapid  until  the  maximum  load  of  the  exchange  is 
reached  between  10  and  11  in  the  morning.  About  the  noon  hour, 
there  is  a  cessation  of  business  and  the  telephone  traffic  curve  shows 
a  drop  of  perhaps  40  per  cent,  below  the  maximum.  After  the  lunch 
hour,  when  business  has  been  resumed,  the  traffic  curve  rises  to 
an  afternoon  maximum  between  2  and  3  o'clock.  This  maximum 
will  be  less  than  the  maximum  in  the  morning  and  will  in  a  typical 
office  approximate  80  per  cent,  of  the  maximum  traffic  of  the  day. 
From  3  o'clock  until  5  or  5.30  P.  M.,  there  will  be  a  rapid  decrease 
in  the  traffic  load,  with  an  almost  complete  cessation  of  business 
at  6  o'clock. 

In  a  residence  district,  the  slump  of  traffic  at  noon  time  is  not 
very  well  marked.  There  is,  however,  a  decrease  in  the  number  of 
calls  made  late  in  the  afternoon  and  a  corresponding  increase  in  the 
number  of  calls  for  the  telephones  of  a  residence  district,  the  latter 
arising  from  the  fact  that  the  head  of  the  house  wishes  to  explain 
why  he  cannot  come  home  to  dinner  or  to  announce  that  he  wishes 
to  bring  a  friend.  The  evening  traffic  is  also  a  feature  of  the  resi- 
dence district.  Social  calls  are  made,  appointments  for  the  theatre, 
invitations,  etc.,  etc.  Evening  traffic  of  a  residence  district  often 
continues  heavy  until  9  or  10  o'clock ;  indeed,  in  one  of  the  Chicago 
offices  the  evening  traffic  runs  from  30  to  60  per  cent,  of  the  max- 
imum, and  heavy  traffic  is  maintained  until  nearly  midnight.  The 
:iirve  of  traffic  indicates  in  a  measure  the  habits  of  the  people  in 
the  district. 

In  the  main  office  district  here  in  Chicago  the  business  day  may  be 
said  to  have  begun  at  8.30  in  the  morning.  There  is  a  partial  cessa- 
tion of  business  for  lunch  in  between  12.30  and  1.30  o'clock,  and  the 
business  day  closes  at  about  5.30  P.  M. 

For  central  office  also  in  the  down-town  district  the  business  day 
is  from  8.30  in  the  morning  until  5.30  in  the  afternoon,  with  scarcely 
any  let-up  for  lunch.     Lawyers  predominate  in  the  central  district. 

In  the  Harrison  office  the  day  is  the  same  as  for  central  and 
main,  but  there  is  a  marked  reduction  in  the  traffic  between  12.30 
and  I  o'clock. 

The  South  office  business  day  is  practically  from  8  o'clock  in  the 
morning  until  9  o'clock  in  the  evening,  and  even  later,  with  no  indi- 
cations of  a  luncheon  hour.     North  office  telephone  users  arc  satis- 


lied  with  a  shorter  day  than  the  people  of  the  South  office  district, 
tlic  limits  being  from  8  o'clock  in  the  morning  until  8  o'clock  in  the 
evening.  For  West  office  the  limits  are  from  8.30  in  the  morning 
until  9  in  the  evening. 

For  the  Monroe  office  the  traffic  show>  heavy  luisiness  from  7.30 
in  the  morning  to  6  o'clock  in  the  evening,  with  a  distinctly  marked 
lunch  hour  between  12  and  I.    This  is  a  manufacturing  district. 

in  the  Wentworth  district,  out  in  Englewood,  the  business  of 
the  day  is  done  between  8  A.  M.  and  6  P.  M.,  with  some  indications 
Iliat  the  people  have  lunch  between  11.30  and  i  o'clock. 

A  similar  comparison  of  traffic  load  curves  of  other  cities  will 
be  of  interest.  In  Philadelphia,  for  example,  we  find  the  heavy 
traffic  between  9  A.  M.  and  5  P.  M.,  with  lunch  between  I  and  1.30. 

In  Boston  the  traffic  shov\'s  a  work  day  from  9  A.  M.  to  5  P.  M., 
with  time  for  luncheon  in  dififerent  offices  varying  from  one  and  a 
half  to  two  hours  between  12  and  2  o'clock. 

New  York  telephone  users  seem  to  take  life  even  more  serenely 
than  those  of  Philadelphia  or  Boston,  and  we  find  the  work  day 
beginning  as  late  as  g.30  in  the  morning  and  ending  at  about  4.30 
in  the  afternoon,  with  two  hours  for  lunch  between  12  and  2  o'clock. 

Telephone  traffic  varies  with  the  seasons  as  well  as  with  the  time 
of  day.  The  Canal  office  district  of  the  Chicago  Exchange  shows 
a  fluctuation  of  50  per  cent,  between  summer  and  winter  traffic. 
This  is  caused  by  the  vast  lumber  interests  of  the  district,  which  prac- 
tically close  down  during  the  winter  months.  There  is  a  heavy 
rush  of  traffic  in  April  and  May,  followed  by  a  40  per  cent,  reduction 
in  traffic  during  July  and  August.  In  the  fall  business  increases  to 
a  maximum  in  September.  This  is  followed  by  a  50  per  cent,  reduc- 
tion in  traffic,  culminating  in  January.  A  change  in  the  character 
of  the  traffic  from  Canal  district,  however,  has  been  noticed  within 
recent  years,  and  the  wide  variation  of  traffic  with  the  seasons  is 
less  marked. 

The  traffic  of  all  offices  slumps  decidedly  during  the  summer 
months.  There  is  a  reduction  of  perhaps  30  per  cent,  during  July 
and  August,  the  vacation  period. 

The  volume  of  traffic  of  a  telephone  exchange  is  also  an  infallible 
index  of  general  business  conditions.  This  is  shown  by  the  fact 
that  during  1894,  1895  and  1896  there  was  very  slight  increase  in 
traffic.  With  the  return  of  prosperity,  however,  the  traffic  has  in- 
creased by  leaps  and  bounds,  until  now  it  will  approximate  four 
times  as  heavy  as  during  1895  and  1896.  In  passing  it  will  be  of 
interest  to  note  that  for  10  hours  per  day  the  traffic  of  Chicago  Ex- 
change ranges  above  the  average  hourly  traffic  figured  on  a  24-hour 
basis.  For  the  other  14  hours  per  day  the  traffic  is  much  lower  than 
the  average  hourly  traffic. 

The  average  traffic  for  the  maximum  hour  is  about  2'/^  times  the 
average  traffic  of  the  day,  and  perhaps  200  or  300  times  the  traffic 
of  the  hour  of  minimum  traffic.  The  percentage  and  ratios  of  traffic 
given  herein  take  no  account  of  rushes  of  traffic  for  short  intervals 
due  possibly  to  the  new'S  of  a  prize  fight,  a  fire,  a  panic  or  a  football 
game.  These  and  the  tremendous  rushes  of  traffic  always  preceding 
or  following  every  important  holiday,  make  a  severe  test  of  the 
resources  of  the  operating  plant. 

The  traffic  of  Saturday  forenoon  is  always  the  heaviest  of  the 
week,  and  is  taken  as  a  basis  for  the  adjustment  of  operators'  loads 
and  the  loads  on  trunk  lines.  The  adjustment  of  the  operator's 
load  must  be  made  with  a  view  to  handling  the  traffic  w-ell  during 
lite  busiest  hour  of  the  day.  Experience  has  shown  that  approxi- 
mately 14  of  the  business  of  the  entire  24  hours  must  be  handled 
during  the  busiest  hour. 

"A  System  of  Selective  Signaling  for  Telephone  Lines"  was  de- 
scribed by  Mr.  W.  W.  Dean,  engineer  of  the  Kellogg  Switchboard 
&  Supply  Company.  This  is  a  new  four-party  line  system,  the 
theory  of  which  was  discussed  by  Prof.  Carl  Kinsley,  of  the  Uni- 
versity of  Chicago,  while  some  of  the  actual  operating  features  were 
considered  by  Mr.  K.  B.  Miller. 

In  a  short  discussion  which  followed  Mr.  J.  G.  W'ray  called  at- 
tention to  the  advantage  of  having  a  system  with  grounded  wires, 
as  it  affords  protection  against  lightning  discharges  and  other  cur- 
rents which  might  accidentally  be  discharged  into  the  system. 

For  the  purpose  of  arousing  interest  among  the  members,  so  th-it 
a  large  delegation  representing  the  Chicago  membership,  more  es- 
pecially so  as  the  newly-elected  president  of  the  Institute.  Mr.  Bion 
J.  Arnold,  is  a  Chicago  man,  the  chair  was  empowered  to  appoint  a 
committee  of  three  members,  this  committee  also  to  provide  trans- 
portation facilities  for  those  attending  the  Institute  meeting  at 
Niagara  Falls  in  July. 
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Western  Union  and    Pennsylvania    Railroad. 

I  In-  ilillririufi  Itrtwciii  ilif  Western  liiiini  1  i'lc){ra|>li  I  ninpaiiy 
aiul  llio  iVniis>lv;itii;i  kailroail  ovit  the  rcinoviil  of  llif  furmcr's 
lines  from  llu-  railroail  company's  rigid  of  way  last  wi-ck  assiimf<l 
a  violent  form. 

In  last  week's  issue  referenec  was  made  to  the  decision  of  the 
PittsburK  United  Stales  Circuit  Court  of  Appeals  to  the  elTecl  that 
the  rennsylvania  Railroad  Conipany  had  a  legal  right  to  remove 
the  wires  and  poles  of  the  telegraph  company  located  along  its  right 
of  way.  CoimscI  for  the  Western  Union  Company  asked  for  a  delay, 
as  steps  were  being  taken  for  an  inmiediate  appeal  to  the  United 
Slates  Supreme  Court  in  the  New  Jersey  case,  but  Judge  UuHington, 
of  the  Pittsburg  Court,  said  every  opportunity  had  been  given  to 
prepare  for  the  decree  and  further  delay  was  unreasonable.  Im- 
mediately after  the  court's  decision  the  railroad  company  (on  Thurs- 
day) began  the  work  of  chopping  down  the  poles,  and  wrought 
havoc  to  the  telegraph  company's  lines  along  the  main  line  of  the 
railroad  between  Philailelphia  and  Pittsburg  and  on  the  road  be- 
tween Camden  and  .Atlantic  City  in  New  Jersey.  More  than  one 
thousand  men  took  part  in  the  work  of  destruction  and  in  a  short 
time  the  wires  and  poles  covered  the  ground  for  a  distance  of  many 
miles.  Lines  were  also  chopped  down  along  the  Cumberland  Valley 
road  from  Chambersburg  to  Harrisbing,  and  all  liie  poles  and  wires 
attached  were  thrown  into  the  fields.  Along  the  main  line  Lcwiston 
was  isolated  from  the  rest  of  the  world  as  far  as  the  Western  Union 
Telegraph  service  was  concerned. 

It  is  stated  that  the  Western  Union  had  prepared  for  such  a  move 
on  the  part  of  the  railroad  conipany  by  completing  its  independent 
system  and  that  there  was  no  serious  interruption  to  its  business. 
According  to  the  newspaper  accounts,  1,500  miles  of  telegraph  line 
and  15,000  miles  of  wire  were  chopped  down,  the  total  value  of  the 
property  being  placed  at  $750,000. 

Announcement  was  made  by  e.\-Judge  Dillon,  counsel  for  the 
Western  Union  interests,  that  the  matter  would  be  carried  to  the 
United  States  Supreme  Court.  Mr.  Esterbrook.  general  solicitor  of 
the  Western  Union  Telegraph  Company,  said  that  he  did  not  think 
that  the  United  States  Supreme  Court  would  tolerate  the  action  of 
the  Pennsylvania  Railroad  or  uphold  the  lower  courts.  President 
Clowry,  of  the  Western  Union,  states  that  the  reports  of  the  damage 
done  are  greatly  exaggerated,  and  that  the  company's  service  was 
not  crippled:  that  it  is  going  on  as  usual,  and  is  being  handled  with- 
out delay. 

A  dispatch  from  Pittsburg  stated  that  the  cutting  of  the  wires 
by  the  railroad  company  compelled  the  Baltimore  &  Ohio  Railroad 
Company  to  run  its  trains  temporarily  by  telephone.  This  was  due 
to  the  fact  that  some  of  the  Baltimore  &  Ohio  wires  were  on  the 
same  poles  with  the  Western  Union  wires  in  the  neighborhood  of 
Pittsburg.  The  telegraph  company  arranged  to  reach  points  where 
its  wires  did  not  go  by  telegraphing  to  the  nearest  station,  and 
telephoning  the  rest  of  the  way.  An  agreement  to  this  end,  it  is 
stated,  was  made  with  the  American  Telephone  &  Telegraph  Com- 
pany. 

At  the  last  writing  President  Clowry,  of  the  Western  Union 
Company,  makes  the  announcement  that  the  company  is  able  to  trans- 
mit messages  to  all  points  reached  before  the  Pennsylvania  Railroad 
Company  began  to  cut  the'  wires  and  poles  along  its  lines.  There 
has  been  no  serious  interruption  of  the  service  at  any  time,  he  said. 
as  the  Western  Union  had  been  for  months  stringing  wires  over 
independent  lines.  Special  care  had  been  taken  to  protect  the  leased 
wire  system  against  any  interference.  He  stated  that  the  cutting  of 
wires  had  been  wholly  confined  to  the  State  of  Pennsylvania,  and 
that  the  lines  within  the  State  of  Xew  Jersey  were  protected  by  an 
order  obtained  from  Judge  Kirkpatrick  at  Newark.  "At  present," 
he  said,  "we  are  sending  messages  to  every  point  hitherto  touched 
by  us.  and  the  receivers  at  all  of  our  offices  have  instructions  to 
refuse  no  messages." 

It  will  be  noted  above  that  President  Clowry  denies  that  any  of 
the  company's  property  in  New  Jersey  was  interfered  with,  notwith- 
standing the  dispatches  referred  to  in  the  early  part  of  this  account 
to  the  effect  that  the  lines  on  the  Atlantic  City  road  had  been  chopped 
down. 

The  following  statement  is  made  by  Mr.  Charles  M.  SchaefFer. 
superintendent  of  telegraph  of  the  Pennsylvania  Railroad : 

"The  Western  Union  Telegraph  Company,  under  its  contract  with 
the  Pennsylvania  Railroad  Company,  bound  itself  upon  six  months' 


notice  after  the  ternnnalion  of  the  contract  to  remove  its  poles  and 
wires  from  the  property  of  the  railroad  company,  and  upon  their 
failure  to  do  so  the  contract  provided  that  the  Pennsylvania  Railroad 
Company  had  the  right  to  remove  the  poles  and  wires  at  the  expense 
of.  the  telegraph  company. 

"I'uriher,  that  the  Pennsylvania  Railroad  Company,  in  order  to 
save  the  telegraph  company  the  expense  and  loss  incident  to  the 
removal  of  the  poles  and  wires,  had  olTcrcd  to  purchase  the  lines 
at  a  fair  valuation,  but  that  the  Western  Union  Telegraph  Company 
had  cxiilently  preferred  to  allow  the  Pennsylvania  Railroad  Com- 
pany to  tear  chnvn  and  remove  them  at  its  expense. 

"The  Pennsylvania  Railroad  Company  having  entered  into  a  con- 
tract with  the  Postal  Telegraph  Conipany  to  provide  it  with  facilities 
on  its  lines,  was  compelled  to  proceed  U>  remove  the  poles  and  wires 
of  the  Western  Union  Telegraph  Company,  in  order  to  put  themselves 
in  a  position  to  carry  out  their  agreement  with  the  Postal  Telegraph 
Company,  as  the  right  of  way  occupied  by  the  Western  Union  Tele- 
gr.ipli  ("unip.iny  was  necessary  for  th.it  jiurpose." 


Programme  of  A.  L  E.  E.  Niagara  Meeting. 


Following   is   the   i)rogramiiie,   so  far   as   has   been  determined   to 

date,  of  the  Niagara  meeting  of  the  American  Institute  of  Electrical 

Engineers.  The  papers  named  will  be  read  and  discussed  at  morn- 
ing sessions : 

MOND.AY,  JL'NE  29,   INSTITUTE  .\NU  PRESIDE.NT's  UAY. 

1.  President's  Address. 

2.  Institute  Branch  Meetings,  their  Organization,  Development 
and  Intlucnce,  by  Calvin  W.  Rice. 

3.  The  Energy  Transformations  in  the  Synchronous  Converter, 
by  W.  S.  Franklin. 

4.  Commercial  Alternator  Design,  by  W.  L.  Waters. 
Afternoon. — Visits   to  local  points  of  interest.     No  pre-arranged 

programme. 

Evening. — .An  exhibition  of  the  Hewitt  converter  and  the  mercury 
\apor  lamp,  by  P.  H.  Thomas. 

TUESD.^V,    JUNE    30,    ELECTRICAL    DAY     (RAILWAY    PAPERS). 

1.  High-Speed  Electric  Railway  Problems,  by  A.  H.  Armstrong. 

2.  Storage  Battery  Industrial  Locomotives,  by  Frank  L.  Sessions. 

3.  Predetermination  in  Railway  Work,  F.  W.  Carter. 

4.  Car  Run  Tests,  by  W.  E.  Goldsborough  and  P.  E.  Fansler. 

5.  Some  Recommendations  Concerning  Electrical  and  Mechan- 
ical Specifications  for  Trolley  Line  Insulators,  by  Samuel  Sheldon 
and  J.  D.  Keiley. 

6.  The  Storage  Battery  in  Sub-Stations,  by  W.  E.  Goldsborough 
and  P.  E.  Fansler. 

Afternoon. — Technical  tour  of  inspection  of  electrochemical  and 
other  electrical  installations  operated  by  Niagara  Falls  power,  and 
the  power  houses  of  the  Niagara  Falls  Power  Company.  Reception 
by  Niagara  Falls  Pow-er  Company  on  terrace  of  power  house  No.  2. 

Evening. — Dance  under  the  auspices  of  local  committee,  at  Cataract 
House. 

WEDNESDAY,  JULY   I,  NIAGARA  DAY  (POWER  TRANSMISSION  PAPERS). 

1.  On  the  Testing  of  Electrical  Apparatus  for  Dielectric  Strength, 
by  P.  H.  Thomas. 

2.  Choice  Frequency  for  Very  Long  Lines,  by  P.  M.  Lincoln. 

3.  Method  of  Entering  Building?  with  High-Tension  Wires,  by 
C.  E.  Skinner. 

4.  Y  or  A  Connection  of  Transformers,  by  F.  O.  Blackwell. 
Afternoon. — Trolley  trips  to  Niagara  Gorge,  Fort  Niagara,  Brock's 

Monument,  Chippewa.  Technical  visits  to  following  plants:  Niagara 
Falls,  Hydraulic  Power  &  Manufacturing  Company,  Canadian  Niagara 
Power  Company,  Natural  Food  Company. 

Evening. — Entertainment,  Cataract  House,  under  auspices  Local 
Committee  and  General  Committee. 

THURSDAY,  JULY  2,  EXCURSION  DAY    (MISCELLANEOUS  PAPERS). 

1.  The  Factors  which  Affect  the  Energy  Losses  in  Armature 
Cores,  by  J.  Walter  Esterline  and  Clarence  E.  Reid. 

2.  Central  Station  Economies,  by  W.  E.  Goldsborough  and  P.  E. 
Fansler. 

3.  The  Electrical  Equipment  of  a  Gold  Dredge,  by  Ralph  L. 
Montagu. 

4.  The  International  Electrical  Congress  of  1904,  by  Elihu 
Thomson. 
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5-  The  Legalized  Standard  of  Electromotive  Force,  by  H.  S. 
Carhart. 

6.  Symbols  and  Nomenclature,  by  Carl  Hering. 

7.  A  Universal  Telegraphic  Code,  by  G.  O.  Squier. 

8.  The  Magnetic  Units,  by  A.  E.  KenncUy. 

Afternoon. — Technical  excursions  to  Olcott  Beach,  St.  Catharine's, 
Lockport,  Tonawanda  Sub-Station. 

Evening. — Illumination  of  Gorge  Route. 

FRIDAY,  JULY  3,  BUFFALO  DAY. 

Joint  meeting  with  the  Society  for  the  Promotion  of  Engineering 
Education. 

Papers  will  be  presented  by  the  following  members  of  the  Insti- 
tute: W.  S.  Franklin,  J.  G.  White,  E.  H.  Mullin,  B.  Gherardi,  Jr., 
L.  A.  Osborne  and  T.  J.  Johnston. 

Afternoon. — Technical  trips  to  Buffalo,  Buffalo  General  Electric 
Company,  Buffalo  Terminal  House. 


Commercialism  in   Universities. 


A  conference  was  held  in  Chicago,  on  May  8  and  9  to  discuss  the 
relation  of  the  college  to  the  professional  school.  It  was  called  by 
President  James,  of  Northwestern  University,  and  about  100  rep- 
resentative educators,  including  over  forty  presidents,  of  colleges 
and  universities,  assembled  to  consider  what  changes  should  be  made 
in  college  courses  to  enable  these  time-honored  institutions  to  hold 
their  useful  place  in  our  educational  system,  and  not  be  set  aside 
in  favor  of  institutions  offering  the  shorter  combined  courses  leading 
to  practice  of  the  professions  and  mechanical  arts.  So  the  discussion 
was  guided  by  the  propositions  in  the  following  questions  : 

"Has  the  college  a  field  peculiar  to  itself,  not  covered  by  the 
technical  school  or  by  the  demands  of  preparation  for  the  profes- 
sional school?" 

"Is  it  desirable  that  the  college  course  should  be  reduced  in  time 
from  four  to  three  or  even  two  years  and  correspondingly  in  amount 
of  work?" 

"What  subjects  in  the  typical  college  course  can  be  accepted  by 
the  professional  school  as  qualifying  in  part  for  the  professional 
degree  so  as  to  shorten  the  time  required  for  graduation  in  the 
professional  school?" 

"If  reduction  is  allowed  should  it  be  by  (a)  acceptance  of  credits 
in  the  college  of  liberal  arts  for  work  done  in  the  professional  school, 
or  (b)  by  acceptance  in  professional  school  for  work  done  in  the 
college  of  liberal  arts,  or  (c)  by  combining  these  plans?" 

"The  relation  of  the  technical  school  to  the  college." 

Four  technical  schools  as  such  were  represented  at  this  conference 
— Rose  Polytechnic  Institute,  Terre  Haute,  by  President  C.  Mees ; 
Armour  Institute  of  Technology,  Chicago,  by  President  Frank  W. 
Gunsaulus ;  Lewis  Institute,  Chicago,  by  Director  George  N.  Carman, 
and  the  Massachusetts  Institute  of  Technology,  by  Dr.  Harry  W. 
Tyler.  Naturally  the  discussion  of  the  conference  was  not  a  little 
in  the  line  of  explanation  and  defense  of  the  traditional  four  years' 
college  course,  being  a  course  designed  to  humanize  and  broaden  the 
youth,  preparing  him  to  reason  when  he  should  take  up  the  specialized 
work  of  the  professional  schools,  and  to  be  fit  for  public  service 
should  he  end  all  institutional  instruction  when  his  college  gives 
him  its  bachelor's  degree.  But  whatever  the  theory  of  the  bachelor's 
degree,  and  the  honorable  work  for  civilization  done  by  two  centuries 
of  American  college  graduates,  short  cuts  to  a  professional  degree 
are  increasing  in  number,  and  hence  the  anxiety  of  the  small  colleges 
and  professional  schools  to  forecast  the  future  and  by  alliance  and 
adjustment  secure  their  own  perpetuation  with  profit  and  honor. 

The  conference  adopted  no  platform,  but  it  arranged  for  a  meet- 
ing next  year,  and,  what  is  more,  for  a  national  college  association. 
It  directed  President  James,  of  Northwestern  University;  Presi- 
dent Merrill,  of  Colgate  University,  and  President,  King,  of  Oberlin 
College,  to  appoint  a  commission  of  fifteen  who  should  call  a  similar 
conference  in  May,  1904,  provide  a  programme,  and  report  a  plan 
of  membership  and  organization.  In  the  above-quoted  list  of  topics 
discussed  at  this  conference  may  be  seen  a  manner  of  approach  to 
the  problem  of  concession  and  reciprocity  in  courses  by  which  both 
colleges  and  universities  may  find  it  possible  to  get  together — to  reach 
affiliation  as  Prof.  Monroe  Smith,  of  Columbia,  in  an  able  discus- 
sion on  the  interchange  of  credit,  said  he  hoped  would  result  instead 


of  subordination. 

Two  notable  addresses  at  this  conference  were  by  President  Frank 
W.  Gunsaulus,  of  Armour  Institute,  perhaps  Chicago's  most  elo- 
quent clergyman,  and  by  Dr.  Harry  W.  Tyler,  of  the  Massachusetts 
Institute  of  Technology.  The  former  was  an  appeal  to  resist  the 
commercialism  of  the  age  so  far  as  to  refuse  to  turn  out  from 
our  technical  schools  machines  in  place  of  men.  The  latter  was  a 
broad  study  of  the  relation  of  the  school  of  technology  to  general 
education.  With  tribute  to  what  Director  Carman,  of  the  Lewis 
Institute,  and  what  the  Massachusetts  Institute  of  Technology  were 
trying  to  do  in  way  of  making  men  as  well  as  engineers,  Dr.  Gun- 
saulus in  part  said : 

"If  you  would  know  the  brutal  wave  of  commercialism 
beating  in  fullest  power  stand  in  an  institute  of  technology. 
When  for  years  you  have  withstood  that  assault,  your  high 
ideals  questioned,  you  are  ready  to  say  to  that  brutal  wave,  'Thus 
far  shalt  thou  go  and  no  farther.'  I  thank  Dr.  Tyler  and  the  Massa- 
chusetts Institute  of  Technology  for  the  determinative  force  in 
the  mind  of  Mr.  Armour,  that  great  man  of  pork,  beef,  sides  and 
wheat,  whereby  he  came  to  the  conclusion  that  the  American  youth 
must  take  time  enough  to  prepare  for  a  career  of  manhood.  The 
question  of  questions  is  whether  we  shall  supply  these  vast  industrial 
instrumentalities  with  youth  to  be  consumed,  or  whether  we  shall 
keep  and  train  and  make  our  boys  powerful  for  civilization.  Schools 
of  ample  endowment  have  enormous  responsibility.  The  work  of 
Lewis  Institute  is  one  of  conservatism  for  the  Mississippi  Valley. 
Only  the  strong  schools  can  be  conservative.  For  ten  years  Armour 
Institute  has  been  getting  ready.  The  voices  of  fathers  cry,  'Here 
is  my  boy;  graduate  him  quick.'  The  voice  of  the  callow,  soft  and 
vealy  youth,  with  absolutely  no  self-control,  says,  'Graduate  me 
quick.'  Hustling  has  come  to  be  a  positive  disease.  God  save  us 
from  strenuosity  in  education.  Twenty-five  years  hence,  when  we 
get  our  poise,  we  are  going  to  ask  some  awful  questions  with  regard 
to  the  positive  ferocity  with  which  we  are  seeking  for  students  in 
some  of  our  schools,  and  with  regard  to  the  criminal  velocity  with 
which  we  are  pushing  them  out  into  life.  Schools  of  technology 
must  give  the  culture  of  soul  and  brain ;  the  whole  man  is  our 
man.  We  can't  afford  to  cut  off  the  top  in  instruction;  rather  let 
us  broaden  the  bottom.  Let  all  point  toward  manhood ;  intellectual 
•method  is  better  than  information." 

Dr.  Tyler,  in  his  elaborate  paper,  made  the  point  that  "The 
school  of  technology  has  the  right  and  duty  to  make  its  requirements 
of  general  education  such  that  the  aggregate  value  and  efficiency  of 
its  graduates  shall  be  a  maximum,  diminished  neither  on  the  one 
hand  by  too  narrow  training  of  a  great  number  of  men,  nor,  on  the 
other,  by  the  undue  restriction  of  numbers  in  consequence  of  a 
standard  too  broad  or  too  high.  The  professional  school  may  accept 
responsibility  for  general  as  well  as  for  professional  education,  and, 
requiring  literary  as  well  as  scientific  subjects  for  admission,  may 
undertake  more  or  less  successfully  to  combine  certain  fundamental 
elements  of  general  education ;  for  example,  English,  history  and 
economics,  with  its  own  professional  instruction.  The  main  difficulty 
of  this  plan  is  that  of  time.  Or.  the  professional  school  planning 
its  courses  for  graduates  of  secondary  schools,  may  at  the  same  time 
make  provision  for  college  graduates  to  enter  with  advanced  stand- 
ing, in  such  a  manner  that  their  total  period  of  education  may  not 
be  unduly  prolonged. 


Electrical  Annunciator  Drop  Litigation. 


Judge  Wing,  sitting  in  the  United  States  Circuit  Court  of  the 
Northern  District  of  Ohio,  handed  down  a  decision  on  May  26  in 
a  case  involving  the  Warner  annunciator  drop,  the  patent  on  which 
he  declared  invalid  through  lack  of  novelty  in  view  of  the  prior 
art.  The  patent  (477,616)  was  granted  June  21,  1892,  on  an  appli- 
cation filed  June  17,  1889.    Following  is  one  of  the  claims : 

"The  combination  with  a  coil  or  helix,  of  a  soft  iron  shield  sur- 
rounding the  same,  the  armature  at  the  rear  of  the  core  of  the  helix, 
and  the  armature  lever  extending  forward  through  a  slot  or  opening 
in  the  plate,  and  a  drop  with  which  the  lever  is  adapted  to  be  en- 
gaged when  the  drop  is  lifted,  and  to  be  disengaged  therefrom  when 
the  armature  is  attracted." 

The  parties  to  the  litigation  were  the  Western  Electric  Company, 
complainant,  and  the  North  Electric  Company,  Cleveland,  defendant. 
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Rcjciu  l-lcctrochcmical  Dcvelopiiicnis. 


llV   Cl.lMOS    I'.M  1.    I'oWNSKNll. 
I'KOULlTION   OK  SOUR'M   I  HHOMATK. 

I  liiiirii-li  Spfcki'tcr,  nf  tiricslicini-i>n-tlu--M;iin,  (irrnijuiy,  ;is- 
siniuT  Id  l"lifmi'ii-lic  I'abrik  (irif-duMiii  l-'loclron,  iirodiici-s  Mitliiiiii 
clirunutc  atul  causiic  siula  as  |>riiici|):ill.v  prodiii-ts  by  i-lcctro1y/ing 
>oiliuni  siil|i|)nli'  in  a  cell  providt-d  with  a  tliaphraK>ii.  cmployinK 
an  anode  of  fi-rrochroniium.  The  rcaclion  is  conlrolled  by  tlir  addi 
lion  to  tiio  anoile  conipartniciit  of  caiislic  lime  in  (|uantity  MilVicieiit 
to  combine  with  the  chromic  acid  formed  at  the  anode  and  to  pre- 
cipitate the  ilisstilvcd  iron  as  hydroxide.  Calcium  cliromatc  exists 
in  the  anode  soltilion  only  as  an  intermediate  prodiicl,  reacting  at 
once  with  the  sodium  sulphate  of  the  electrolyte  to  yield  sodium 
chromatc  and  calcium  sulphate.  .Xt  the  beginning  of  the  operation 
the  anode  compartment  contains  a  .'5  per  cent,  solution  of  sodium 
sulphate  and  the  projiortion  of  calcium  hydrate  above  indicated;  in 
the  cathode  compartment  is  a  saturated  solution  of  sodium  sulphate. 
.■\  current  of  i'j-2  amp.  per  square  decimeter  at  2!j-3  vftlts  is  con- 
tinued until  the  concentration  of  chromic  acid  in  the  anode  com- 
p.irlnK'nt  reaches  lOO  grammes  per  litre,  when  the  operation  is  inter- 
rupted, the  preci|)itated  calcium  sulphate  and  ferric  hydroxide  sep- 
arated by  filtration  from  the  anode  liquor,  and  the  latter  concen- 
trated to  crystallize  the  sodium  chromate.  The  cathode  lye,  in 
which  a  proportionate  quantity  of  caustic  soda  has  accumulated,  is 
likewise  concentrated  to  separate  the  residual  sodium  sulphate  wliicli 
may  then  be  returned  to  the  cell. 

CARBORUNDUM    AND  .\LUMINA. 

The  combination  of  two  or  more  processes  in  electrometallurgy 
in  such  manner  as  to  yield  their  distinct  products  or  a  modified 
product,  has  long  been  a  favorite  project,  and  reference  was  made 
to  a  series  of  such  proposals  in  the  issue  of  this  journal  of  December 
2/,  1902.  The  most  recent  eflfort  in  this  line  is  found  in  a  patent 
issued  to  Dr.  F.  C.  Weber,  of  Chicago,  the  aim  in  this  case  being 
to  produce  carborundum  from  aluminum  silicate  and  carbon,  with 
the  simultaneous  production  of  alumina  of  such  purity  as  will 
warrant  its  use  for  the  separation  of  the  metal.  The  proposed 
method  is  extremely  simple  in  outline,  consisting  in  calcining  a  . 
suitable  hydrous  aluminum  silicate,  such  as  kaolin  or  fire  clay,  and 
thereafter  mixing  the  same  with  its  due  proportion  of  carbon  and 
subjecting  it  to  sufficient  heat  to  produce  the  carbide.?  of  silicon 
and  aluminum. 

The  specification  gives  no  data  from  which  it  is  possible  to  con- 
clude whether  this  step  of  the  process  occurs  in  a  clear-cut  and 
definite  manner ;  that  is  to  say,  whether  the  sole  solid  products  of 
the  reaction  are  carborundum  and  aluminum  carbide,  and  whether 
the  impurities  present  are  of  such  kind  or  in  such  proportions  as 
to  interfere  with  the  technical  success  of  the  method  and  the  com- 
mercial value  of  the  products.  This  is,  of  course,  the  point  upon 
which  the  value  of  the  method  turns,  and  it  is  precisely  upon  this 
point  that  the  specification  fails  to  supply  the  required  information. 

Given  a  pure  mixture  of  silicon  carbide  and  aluminum  carbide 
and  the  separation  is  easy,  for  the  former  is  unaffected  by  water, 
whereas  the  latter  is  decomposed,  yielding  methane  and  aluminum 
hydroxide.  According  to  the  patented  method  this  hydroxide  is 
washed  away  from  the  carborundum,  dried  and  calcined,  and  utilized 
in  the  usual  fluoride  baths  for  the  separation  of  aluminum. 

ANODE   CONNECTOR. 

The  accompanying  figure  illustrates  a  connector  applied  by  Mr. 
Hugh  K.  Moore  to  gas  carbon  anodes  for  use  in  sodium  chloride 
solutions.  Mr.  Moore  has  found  such  electrodes  to  be  porous  to  a 
degree  which  interferes  seriously  w-ith  the  sustained  efficiency  of  the 
cell,  the  difficulty  arising  largely  from  their  absorption  of  the  brine, 
and  the  consequent  corrosion  of  the  metal  terminal ;  furthermore, 
the  salt  tends  to  separate  at  the  surface  of  junction  of  the  metal  and 
the  carbon,  increasing  the  potential  fall  and  heat  development  at 
this  surface,  the  latter  acting  to  accelerate  the  separation  of  salt 
until  the  efficiency  of  the  connection  is  lost. 

The  carbon  anode,  16,  is  drilled  for  the  reception  of  a  copper  plug, 
20,  into  which  the  anode  rod.  18,  is  screwed ;  between  the  copper 
and  the  carbon  is  a  sheath  or  bushing,  21,  of  platinum  or  other  metal 
unaffected  by  chlorine.  The  anode  rod,  18,  is  surrounded  by  a  tube, 
22,  of  glass,  sealed  above  and  below  by  rubber  packing  rings,  23,  24, 
which  may  be  compressed  by  screwing  down  the  mercury  cup  or 
terminal,  19.     The  coefficient  of  e.xpansion  of  platinum  being  inter- 


nudialc  belweon  iU>»v  of  copper  and  carbon,  and  its  po-tilion  being. 
aKo  intermediate,  it  is  apparent  that  the  rise  of  temperature  of  the 
cell  in  operation  serves  to  incre.ise  the  ciTeclivcnehs  of  the  contact. 

\  somewhal  similar  loiineclor  was  patented  abroad  in  iHi/)  to 
Siemens  llros.  .According  to  their  conslruiiion  the  carbon  was 
drilled,  the  vnket  lined  with  platinum,  and  an  alloy  of  bismnih.  lead 
anti  tin,  possessing  the  property  of  expanding  upon  cooling,  was 
cast  in  the  whole,  this  plug  of  alluj    serving  to  force  the  plalinun> 


ANODE  CONNECTOR. 

into  close  contact  with  the  carlmn  and  alTording  a  means  of  connec- 
tion to  the  current  leads. 

The  efficiency  of  these  connectors  cannot  be  questioned.  Even- 
graphitized  anodes  have  a  certain  porosity,  and  unless  means  are- 
adopted  for  preventing  access  of  the  brine  to  the  connector  the  use 
of  platinum  as  a  sheath  for  the  latter  would  seem  to  be  necessary. 
It  appears,  however,  that  the  simpler  expedient  of  immersing  the- 
cnds  of  the  carbons  in  boiling  parafifine  has  proven  in  practice  to 
answer  every  requirement  in  preventing  access  of  the  electrolyte 
or  its  corrosive  products  to  the  metal.  (Compare  Transactions: 
.American  Klcctrochemical  Society,  \'iil.   I,  page  62.) 


New  Telephone  Patents. 


In  the  Patent  Office  issue  of  a  week  or  two  ago  there  appeared  a 
selective  telephone  system  patent  which  was  temporarily  overlooked. 
This  patent  is  sufficiently  broad  in  its  scope  to  be  of  considerable 
interest  to  those  following  the  selective  signal  question,  and  a  few 
words  concerning  it  may  not  be  amiss  at  this  time.  The  patent  in 
question  is  No.  726,476  of  the  issue  of  April  28,  1903,  which  was 
granted  to  John  S.  Stone,  of  Cambridge,  Mass.,  and  assigned  to  the 
American  Bell  Company.  This  patent  covers  broadly  the  use  of 
what  the  inventor  terms  "sonorous"  circuits  as  signal  current  gen- 
erating devices.  The  system  considered  is  of  that  type  wherein  the- 
.selective  feature  depends  upon  the  frequency  of  the  signalling  cur- 
rent, the  signal-receiving  apparatus  at  each  station  being  included' 
in  a  circuit  tuned  to  or  resonating  with  a  particular  frequency  only. 
The  "sonorous"  circuits  have  corresponding  characteristics,  but 
contain  a  source  of  current.  When  the  current  or  potential  is  sud- 
denly altered  the  sonorous  circuit  by  virtue  of  the  inductance  and. 
capacity  included  in  it,  sets  up  a  wave  of  the  characteristic  fre- 
quency. By  proper  tuning  this  frequency  may,  of  course,  be  that  to- 
which  any  one  of  the  resonating  circuits  responds.  Further,  if  two- 
or  more  of  the  sonorous  circuits  are  simultaneously  disturbed,, 
the  composite  wave  resulting  on  the  main  line  will  be  separated  into 
its  components  by  the  resonating  circuits,  and  several  stations  may^ 
therefore  be  called  at  once,  if  so  desired. 

The  patent  issue  of  May  12th  is  very  remarkable  from  a  telephone 
standpoint,  as  it  contains  fifteen  patents  relating  to  that  art.  Of 
these  eleven  were  considered  in  our  last  week's  issue.  Of  the 
remainder  one  of  the  more  interesting  is  that  of  J.  J.  O'Connell, 
covering  a  telephone  cable  terminal  or  pot-head  splice.  Every  one 
knows  the  difficulty  of  efficiently  and  cheaply  terminating  a  paper- 
insulated  lead-covered  c.Tble.  .A  few  years  has  seen  the  costly  cable 
head  largely  superseded  by  the  true  pot-head  splice,  this  being  a 
splice  between  the  paper-covered  wire  and  rubber-covered  wire,  the 
whole  enclosed  in  an  enlargement  of  the  cable  sheath  and  impreg- 
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iiatcd  with  a  water-proof  adhesive  compound.  This,  too,  is  expcn- 
si\c.  Of  laic  iron  cable  boxes  to  which  the  cable  sheath  is  soldered 
and  which  can  be  filled  with  compound  have  been  tried  quite  suc- 
cessfully. Such  boxes  have  contained  terminals  to  which  the  dis- 
tributing wires  must  be  led  in. 

Mr.  O'Connell  combines  the  pot-head  and  iron  box  principles, 
his  terminal  being  shown  in  Fig.  I.  As  may  be  seen,  an  iron  pipe 
is  first  passed  over  the  cable  core  from  which  the  lead  covering  has 
been  removed,  and  it  is  then  driven  down  tightly  over  the  end  of 
the  sheath.  Then  the  core  rubber-covered  wires  are  spliced  just  out- 
side the  pipe  and  these  latter  are  bent  down  along  the  side  of  the  pipe 
and  distributed  about  the  periphery  of  it,  as  evenly  as  possible. 
Tape  is  applied  at  the  base  of  the  pipe  and  to  the  wires  to  bind  the 
whole  together.  The  tape  is  then  continued  around  the  last  layer 
of  rubber  wires  until  an  outer  pipe  may  just  be  forced  over  it.  This 
outer  pipe  is  ne.xt  filled  with  adhesive  compound  binding,  thus  her- 
metically sealing  the  splice.  Besides  the  question  of  cost,  another 
advantage  is  derived  from  this  arrangement  of  parts.  This  is  the 
impeding  effect  of  the  half  turn  of  each  wire  about  the  inner  iron 
pipe,  which  effect  assists  the  lightning  arresters  materially  in  keep- 
ing discharges  out  of  the  cable. 

A  new  telephone  switchboard  lamp  has  been  patented  by  A.  D. 
Whipple,  his  patent  being  assigned  to  the  Kellogg  Company.  This 
lamp  is  of  the  tubular  form  with  the  terminals  ceinented  to  the 
side  of  the  lamp  so  as  to  register  properly  with  the  lamp  jack.  The 
usual  wood  block  for  securing  the  rearward  extension  of  the  ter- 
minals, present  in  most  such  lamps,  is  not  here  used.  In  this  lamp 
the  securing  of  the  terminals  is  accomplished  by  providing  a  cap  of 


FIG.   I. — OCONNF.LL   CABLE   TERMINAL. 

lava  for  these  extensions  and  filling  it  with  a  suitable  cement.  The 
terminal  extensions  are  bent  toward  each  other  and  are  transversely 
curved.  The  cement  thus  engages  them  and  adheres  to  the  lamp 
and  cap.  binders  securing  the  parts  together  strongly. 

"Electrical  Protective  Device"  is  the  title  of  a  patent  of  the  May 
12  issue,  granted  to  E.  B.  Ellicott,  of  Chicago.  As  this  device  is  in 
the  nature  of  a  circuit-breaker,  and  may  be  readily  reset,  it  seems 
to  have  considerable  merit  for  subscribers'  station  use.  It  is  shown 
in  section  in  Fig.  2,  from  which  figure  the  operation  will  be  nearly 
self-evident.  The  main  line  is  carried  through  the  rod  to  the  coil 
frame  and  thence  through  the  coil.  The  rod  is  normally  latched 
against  the  force  of  the  spring.  When  an  excessive  current  occurs, 
the  adjustably  weighted  armature  being  attracted,  strikes  the  point 
of  the  rod  and,  raising  it,  allows  it  to  fly  away  from  the  frame 
contact.  The  armature  at  the  same  time  closes  the  spring  contact 
above  it  and  grotmds  the  line,  if  this  be  desired.  Resetting  involves 
merely  pushing  the  rod  back  home. 

The  last  patent  of  the  May  12  issue  is  that  for  a  "Telephone  Special 
Directory,"  which  is  in  total  a  sheet  of  metal  so  apertured  that  it 
may  be  clamped  against  the  transmitter  face  by  the  mouthpiece  and 
carrymg  a  ruled  cord  to  serve  for  a  directory  of  numbers  and  names 
frequently  called. 


Coming  now  to  the  issue  of  May  19,  we  have  for  first  consideration 
an  interesting  form  of  self-releasing  switch  for  intercommunicating 
systems.  With  such  systems  trouble  has  always  been  experienced, 
due  to  users  leaving  the  switch  set  in  positions  other  than  the  normal, 
and  many  devices  more  or  less  successful  have  been  designed  to 
obviate  this  difficulty.  The  present  one  is  shown  in  Fig.  3.  The  line 
contacts  are  arranged  in  a  vertical  row,  and  are  closed  as  desired 
by  the  wheel  on  the  receiver  hook.  This  latter  slides  upon  the  rod 
freely  in  an  upward  direction  and  freely  downwardly  as  long  as  the 
receiver  is  on  the  hook.  When  the  receiver  is  off  the  hook,  the  down- 
ward motion  is  arrested  by  a  spring  clamp.  Thus  the  return  of  the 
receiver  returns  the  switch,  while  the  setting  of  the  switch  is  accom- 
plished by  raising  the  hook  manually  until  a  pointer  attached  thereto 


FIG.    2. — ELLICOTT    TROTECTIVE   DEVICE. 

points  to  the  desired  number,  all  numbers  being  stamped  upon  the 
box  cover  in  a  vertical  row. 

Mr.  George  E.  Wheeler  has  two  of  the  patents  of  this  issue  to 
his  credit,  one  describing  a  receiver  and  the  other  a  transmitter. 
The  receiver  is  designed  with  convenience  of  repair  primarily  in' 
view.  A  sectional  view  of  it  is  shown  in  the  upper  part  of  Fig.  4. 
This  shows  the  case  and  magnetic  portion  constructed  entirely 
independently  and  held  together  by  the  clamping  of  the  cap.  The 
pole  pieces,  supporting  cup,  magnet  and  insulating  spacer  are  all 
held  together  by  the  same  screws.  The  coils  have  a  metallic  strip- 
connecting  them  which  serves  not  only  as  a  support,  but  also  as  a- 


FIG.    3. — VURGAE     TELEPHONE     SWITCH. 

connection  between  the  inside  ends  of  the  windings.  These  are  thus 
kept  concealed  and  are  unlikely  to  break  off.  The  outside  ends  tap 
'-titT  terminals  secured  to  the  spacer  block,  to  which  terminals  the 
cords  may  be  lead  in.  Mr.  Wheeler's  transmitter,  which  is  also 
shown  in  Fig.  4,  is  of  very  novel  construction.  The  carbon  elec- 
trodes are  both  stationary,  one,  14,  being  secured  directly  to  the 
button  and  the  other,  13,  being  secured  to  it.  though  insulated  from 
it  by  the  sheet,  15.     Within  the  button  carbon  granules  are  placed 
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and  ihrougli  it  an  ugitatur  pii.>>.ics  IuiikiUuIiii.iII.s.  I'lns  aKUatur  luis 
no  cli-i'trical  connection,  btit  acts  incchanically,  an<l  may  lie  of 
any  cross  section  and  tinted  or  tapered  to  better  act  npcjn  tin- 
granules.  Unc  end  of  the  agitator  hears  again^l  the  diapliragni 
while  the  other  enguKes  a  variable  tension  spring.  Many  niudilica 
tions  are  illustrated  in  the  patent,  one  of  these  in  wliicli  the  electrodes 
are  circular  and  vertically  mounted  being  worthy  of  special  note. 
In  this  case  the  agitator  is  a  wire  screen  and  within  each  iiiesh  and 
between  the  vertical  opposing  faces  of  the  electrode  there  is  placed 
a  rather  large  single  granule.  This  gives  a  transmitter  akin  to  the 
multiple  microphonic  type  of  foreign  practice. 

A  messenger  strand  support  forms  the  subject  of  a  fourth  patent ; 
this  is  the  joint  invention  of  Messrs.  H.  F.  Neslage  and  H.  II. 
Watson,  both  of  St.  Louis.  It  is  their  object  to  provide  a  pole  attach- 
ment which  shall  not  only  securely  hold  the  strand,  but  vs'hich  shall 
in  addition  form  a  guide  to  carry  the  cable  hanger  hooks  over  tho 
support  and  thereby  avoid  the  necessity  of  having  a  man  at  each 


FIG.   4. —  WHEELEB   TELEPHONE  RECEIVER. 

pole.  The  support  is  in  two  parts,  one  the  support  proper  and  the 
second  a  cap  which  screws  down  over  the  strand.  This  latter  has 
rounded  edges  and  a  rounded  top,  which  rises  slowly  from  nothing 
at  its  ends  to  a  height  in  the  middle  sufficient  to  carry  the  hanger 
hooks  clear  of  the  strand  support.  That  the  device  will  not  be  very 
successful  in  its  present  form,  at  least  for  many  types  of  hanger,  the 
experience  of  others  has  shown.  To  be  most  successful,  the  ex- 
tremity of  the  guide  must  pass  partly  across  the  strand,  its  ends  lying 
in  a  plane  considerably  below  the  top  of  the  strand.  By  this  means 
the  guide  is  brought  well  beneath  the  hanger  hook  before  the  weight 
of  the  cable  is  transferred  from  the  strand  to  the  guide. 

It  is  not  very  often  nowadays  that  one  sees  new  apparatus  designed 
for  series  party  line  working.  A  system  based  upon  such  working  is, 
however,  the  subject  of  a  patent  granted  to  E.  Understock,  of  Kan- 
sas. As  the  field  for  such  apparatus  is  rather  limited,  it  suffices  to 
say  that  the  chief  novelty  embraces  the  obtaining  of  secrecy  by 
causing  any  interloper  to  interrupt  an  existing  conversation  entirely 
and  thereby  give  warning  of  his  presence  upon  the  line. 


Municipal  Plant   Lighting  fofLNew  York  City. 


Mr.  R.  F.  Monroe,  Commissioner  of  Water  Supply,  Gas  and 
Electricity,  has  again  advised  Mayor  Low,  of  New  York  City,  to 
reject  all  public  bids  for  lighting  for  1903.  He  makes  this  recom- 
mendation after  an  investigation  of  the  problem  in  which  he  re- 
tained Dr.  Cary  T.  Hutchinson  as  consulting  engineer.  In  his  let- 
ter to  the  Mayor,  Mr.  Monroe  says : 

"Dr.  Hutchinson  has  prepared  an  estimate  of  the  cost  of  con- 
structing and  operating  an  electric  light  plant  to  supply  ten  thou- 
sand arc  lamps,  and  to  light  all  public  buildings  by  electricity  in  the 
two  boroughs  above  mentioned,  and  he  has  added  a  supplemental  es- 
timate for  a  plant  to  furnish  such  public  building  lighting  and  to 
supply  five  thousand  arc  lamps.  This  supplemental  estimate  is  for 
comparison  with  the  service  of  rented  lights  now  installed. 

"The  present  service,  though  actually  somewhat  less  than  five 
thousand  2.000-cp  lamps,  should  grow  to  those  figures  by  the  end  of 


the  year,  and  therefore  the  niiiiibrr  given  is  properly  taken  for  a 
ba.sis  uf  comparison. 

"In  my  report  siibmillcd  to  your  board  on  March  13,  i</>j,  I  gave 
the  nveruKe  price  paid  by  other  .American  cities  for  .J.ooo-cp  arc 
lamps  as  $«H.(»()  per  lamp  per  year  iJr.  Hutchinson's  estimate  shows 
that  if  New  York  erects  and  operates  a  municipal  plant  of  ten  thou- 
sand lamps,  a  j.ikx)  cp  arc  lamp  can  be  produced  fur  $69.40  per 
annum.  This  price  includes  interest  charges  and  8  per  cent,  depre- 
ciation—a  larger  percentage  than  is  actually  necessary. 

"The  estimate  submitted,  while  limited  to  Manhattan  and  the 
Mronx,  sufliciently  demonstrates  what  can  be  accomplished  by  the 
erection  of  a  municipal  electric  lighting  plant  for  all  the  boroughs, 
and  taken  with  the  data  as  to  the  cost  of  electric  lighting  in  other 
cities  submitted  March  13,  1903,  shows  conclusively  that  the  prices 
bid  for  arc  lamps  for  1903  arc  too  high.    Those  prices  are  as  follows: 

"Manhattan  and  the  Bronx,  $146  per  lamp  per  year  for  nominal 
2,000-cp  arc  lamps.  Brooklyn,  $124.50  per  lamp  per  year  for  nominal 
i,20O-cp  arc  lamps.  Richmond.  $125  per  lamp  per  year  for  nominal 
i,200-cp  arc  lamp.  Queens,  $124.10  per  lamp  per  year  for  nominal 
2,ooo-ci)  arc  lamps. 


Meeting  of  the  New  York  Electrical  Society, 


The  New  \'ork  l-Jcctrical  Society  held  its  235th  meeting  on  May 
20th,  in  the  lecture-room  of  the  American  Institute,  19  West  Twen- 
tieth Street,  on  which  occasion  a  lecture  was  given  by  Mr.  William  J. 
Hammer,  on  "Piienomena  of  Radio-.-^ctive  Substances,  Radium, 
Polonium,  .Actinium  and  Thorium,"  which  was  preceded  by  a  con- 
sideration of  phosphorescence  and  phosphorescent  substances.  Mr. 
Hammer  also,  by  special  request,  referred  to  a  recent  visit  to  the 
Finsen  Institute,  at  Copenhagen,  Denmark,  describing  the  system  em- 
ployed in  the  treatment  of  disease  by  the  ultra-violet  rays,  and  il- 
lustrating   his    remarks    by    many    interesting    lantern    slides. 

He  showed  some  lantern  slides  representing  the  practical  appli- 
cations of  selenium,  during  which  he  exhibited  apparatus  employing 
selenium  in  connection  with  wireless  telephony,  etc.  A  cannon  was 
also  fired  over  the  heads  of  the  audience  by  merely  waving  the  lec- 
turer's hand  between  an  acetylene  flame  and  a  selenium  cell,  the  cell 
varying  its  resistance  sufficiently  to  operate  a  relay  and  battery,  which 
in  turn  tired  a  cannon.  The  lecturer  also  showed  a  large  number  of 
lantern  slides  illustrating  the  various  phenomena  in  connection  with 
phosphorescence  and  radio-activity,  exhibiting  a  very  extensive  col- 
lection of  phosphorescent  substances.  Many  of  these  were  caused 
to  glow  in  the  dark  by  being  stimulated  in  various  ways,  such  as  by 
burning  magnesium  wire,  by  heat,  by  friction,  by  ultra-violet  light,  by 
discharging  electricity  through  vacuum  tubes,  by  cathode  rays,  by 
oxidation  or  slow  combustion,  etc.  Practical  applications  of  phos- 
phorescence were  illustrated  by  switches,  socket  taps,  signs,  etc.. 
painted  with  various  phosphorescent  substances.  Certain  phosphor- 
escent substances  exhibited,  showed  practically  all  of  the  colors  of  the 
spectrum  presenting  a  beautiful  appearance  in  the  dark. 

The  principal  subject  of  the  lecture  was  that  of  Radio-Activity. 
The  lecturer  threw  upon  the  screen  various  illustrations  of  experi- 
ments of  his  own  and  of  others,  showing  the  X-ray  and  cathode  ray 
characteristics  of  radium  rays,  their  wonderful  penetrative  effects, 
etc.,  and  he  gave  a  lengthy  dissertation  upon  the  physiological  efifects 
presented  by  radium,  their  chemical  efifects,  their  ionization  of  the 
air,  discharging  of  negatively  electrified  bodies,  their  destruction  of 
microbic  life,  and  various  other  phenomena.  Mr.  Hammer  exhibited 
a  3-pound  cannon  ball  or  shell,  in  the  center  of  which  he  had  placed 
a  few  decigrams  of  radium,  which  radiographed  the  image  of  the 
shell  upon  a  photograph  negative  after  an  exposure  of  seven  days. 

At  the  close  of  the  lecture  some  interesting  remarks  were  made  by 
President  Sheldon,  supplementing  the  lecture  of  the  evening. 

The  following  ticket  was  nominated  for  the  season  i903-'o4:  For 
president,  J.  J.  Carty :  for  vice-presidents,  N.  I.  Donshea  (for  re- 
election), Hobart  D.  Betts  (for  re-election),  W.  S.  Barstow  (for 
re-election),  Douglass  Burnett,  F.  C.  Bates,  H.  C.  Townsend;  for 
secretary,  George  H.  Guy;  for  treasurer,  Henry  A.  Sinclair. 

In  the  report  of  the  Nomination  Committee,  which  was  read  to 
the  meeting,  it  was  stated  that  the  committee,  prior  to  its  nominating 
meeting,  had  received  a  letter  from  President  Samuel  Sheldon, 
stating  that  he  heartily  agreed  with  the  rule  now  so  generally  adopted 
and  favored  by  a  large  majority  in  the  society,  to  limit  the  term  of  the 
president  to  one  year,  and  accordingly  he  should  decline  a  nomination 
for  a  second  vear. 


Chicago    Convention    of    the   National   Electric 

Light  Association. 


{By  Telegraph.) 

THE  twenty-sixth  convention  of  the  National  Electric  Light  As- 
sociation opened  in  Chicago  on  Tuesday  morning  with  nearly 
five  hundred  members  and  guests  registered.  The  session  was  called  to 
order  promptly  and  opened  with  the  presentation  of  resolutions  that 
had  been  passed  by  the  Chicago  City  Council,  welcoming  the  Asso- 
ciation, and  the  reading  of  letters  from  Edison,  Brush,  Thomson 
and  others,  expressing  regret  at  inability  to  be  present.  President 
Ferguson  then  delivered  his  address,  which  was  referred  to  a  special 
committee  for  action  concerning  important  recommendations  made. 
The  report  of  the  Committee  on  BBgress  was  next  read  and  accepted 
without  discussion. 

The  report  by  Chairman  W.  M.  Anthony,  of  the  Committee  on 
Office  Methods  and  Accounting  gave  rise  to  a  most  lively  and  inter- 
esting discussion  in  which  Messrs.  Doherty,  Insull,  Ryan,  Newman, 
Holmes,  Scovill,  Bemis,  Carlton,  Bean,  Smith  and  many  others  took 
part.  Mr.  Insull  pointed  out  that  a  proper  system  of  central  station 
accounting  has  a  beneficial  effect  on  the  standing  and  the  value  of 
securities.  He  said  that  in  the  last  year  he  had  bought  ten  lighting 
properties,  not  one  of  which  had  a  decent  system  of  bookkeeping ;  the 
result  was  that  some  of  the  properties  were  acquired  below  their 
real  value.  An  amusing  discussion  took  place  between  Mr.  Scovill 
and  Prof.  Bemis  as  to  erroneous  ideas  propagated  by  theorists  as 
to  the  low  cost  of  current.  Mr.  Scovill  said  that  such  ideas  did  harm 
to  the  industry.  Prof.  Bean  disclaimed  any  such  intention  and  called 
Mr.  Bean  and  others  sharply  to  account  for  statements  which  opposed 
his  views.  The  discussion  also  took  up  the  matters  of  deposits  on 
meters,  the  use  of  prepayment  meters  and  weekly  instead  of  monthly 
payments.  Mr.  Anthony  urged  that  stations  must  be  ready  to  meet 
all  tastes  and  conditions  like  a  lunch  counter.  Messrs.  Williams  and 
Gilchrist  referred  to  the  difficulty  of  obtaining  a  satisfactory  pre- 
payment meter  and  to  the  complications  which  its  use  involves.  Mr. 
Gilchrist  said  that  Chicago  had  a  great  number  in  use  with  satis- 
factory results.  Mr.  Peck  testified  to  the  excellent  results  from  the 
use  of  the  bookkeeping  system  recommended  by  Mr.  Anthony.  At 
the  close  of  the  discussion,  the  convention  was  invited  to  visit  the 
new  Edison  turbine  station  on  the  following  day. 

The  afternoon  session  was  largely  attended  and  opened  with  the 
reading  by  Mr.  Hosmer  of  a  paper  by  Mr.  Charles  L.  Edgar,  of 
Boston,  on  the  "Advantages  derived  from  the  use  of  one  system  of 
generation  and  transmission  of  electrical  energy  from  all  power 
stations  in  one  locality."  Mr.  Junkersfeld  pointed  out  that  the  policy 
in  Chicago  was  similar  to  that  carried  out  in  Boston.  Mr.  John  W. 
Lieb  discussed  questions  relating  to  reliability  of  operation,  touched 
on  double  busses  and  said  that  a  storage  battery  equipment  is  essen- 
tial in  a  central  station.  Mr.  A.  Bement  then  read  his  paper  on 
"Boiler  and  Furnace  Efficiencies."  In  the  discussion  Mr.  W.  L. 
Abbott  dwelt  upon  the  importance  of  securing  efficiency  in  the 
boiler  room,  and  pointed  out  that  since  boilers  in  central  stations  are 
only  worked  at  their  full  capacity  for  short  periods,  their  average 
efficiency  is  higher  than  the  efficiency  at  full  power.  The  paper  was 
also  discussed  by  Messrs.  Lieb,  King  and  Dow.  Mr.  John  S.  Peck 
then  read  a  paper  entitled  "Standard  Ratios  for  Transformers," 
which  was  discussed  by  Messrs.  Moody,  Wagner,  Garland,  Lieb, 
Carlton,  Hewitt,  Gille,  Wirt  and  Lewis.  Next  came  a  paper  by  Mr. 
J.  Henry  Hallberg,  of  Cincinnati,  on  the  "Application  of  Four-Am- 
pere Series  Enclosed  Alternating  Arc  Lamps  for  Street  Lighting," 
which  gave  rise  to  an  interesting  discussion  participated  in  actively 


by  Messrs.  Ryan,  Bertrand,  Wirt,  Williams,  Lieb  and  Bean,  the  latter 
treating  the  subject  in  a  humorous  but  none  the  less  practical  manner 
Owing  to  the  absence  of  Prof.  Elihu  Thomson,  who  was  detained 
owing  to  a  serious  illness  in  his  family,  Mr.  Ryan,  of  the  General 
Electric  Company,  read  the  paper  by  Prof.  Thomson,  which  was 
discussed  by  Messrs.  Ryan,  Wirt,  Lieb  and  Bean.  The  afternoon 
session  closed  after  a  rejoinder  by  Mr.  Hallberg  to  the  discussion 
of  his  paper. 

A  group  photograph  of  the  attendants,  numbering  four  or  five 
hundred,  was  then  taken  outside  the  Art  Institute.  The  first  day's  pro- 
ceedings may  be  regarded  as  a  great  success.  The  meeting  hall  was 
uncomfortably  warm,  but  there  were  always  from  one  hundred  to 
two  hundred  and  fifty  in  the  audience,  and  the  proceedings  were 
most  interesting.  By  the  close  of  the  day  almost  six  hundred  names 
were  registered,  being  a  record  for  the  association  for  a  first  day's 
attendance.  President  Ferguson  made  an  excellent  presiding  officer, 
his  attitude  being  firm,  quiet  and  judicious.  The  programme  of  hos- 
pitalities ofltered  by  the  Chicago  Edison  and  others  was  most  ex- 
cellent, and  was  admirably  carried  out  under  the  direction  of  Mr. 
James  Wolff. 


Under  the  experienced  management  of  Mr.  C.  O.  Baker,  Jr.,  Mas- 
ter of  Transportation,  a  special  train  was  organized  over  the  New 
York  Central  and  the  Michigan  Central  Railroads  to  run  through 
from  New  York  City  to  Chicago.  It  left  about  1.15  on  Sunday 
afternoon  and  arrived  at  12.45  P-  m-  on  Monday.  But  for  an  acci- 
dent to  the  locomotive,  even  this  high  speed  would  have  been  beaten 
by  an  hour.  But  as  it  was  the  three-score  members  and  friends  were 
delighted  not  alone  with  the  speed  of  the  run,  and  the  weather  that 
attended  it,  but  with  the  constant  attention  and  courtesy  shown 
by  the  officials  of  the  two  systems.  Those  who  went  off  in  detached 
squads  from  the  East  "missed  it."  At  the  end  of  the  pleasant  trip, 
just  before  reaching  Chicago,  a  muster  was  called  in  the  smoking 
car  and  hearty  resolutions  of  appreciation  of  the  good  treatment 
received  were  noted  unanimously.  Whether  the  convention  special 
is  a  thing  of  the  past  or  not,  as  to  crowd's,  it  is  certain  that  this  one 
will  hold  its  own  with  any  in  the  past  for  fun  and  quiet  good  fellow- 
ship. On  arrival,  a  large  party  of  Chicagoans,  headed  by  Past  Presi- 
dent Wilmerding,  were  at  the  depot  with  coaches  to  take  everybody 
to  their  destined  hotels. 

A  most  enjoyable  and  enthusiastic  reception  was  given  on 
Monday  evening  by  the  electrical  interests  represented  in  Chicago,  to 
the  delegates,  members  and  ladies  attending  the  convention.  It 
took  place  in  the  parlors  of  the  Auditorium  and  was  attended  by 
several  hundred  people.  Guests  were  received  by  President  and  Mr.-;. 
Ferguson  and  other  members  of  the  Entertainment  Committee,  and 
to  enumerate  the  well-known  representatives  of  electric  light  and 
power,  in  manufacturing  and  central  station  w-ork,  would  fill  a  page. 
Music  was  given  during  the  evening  by  an  excellent  band,  and  re- 
freshments were  served  in  the  south  parlor.  This  large  room  had 
been  very  tastefully  decorated  with  the  Elblight  system,  streamers 
of  colored  lamps  and  smilax,  etc.,  hanging  from  the  ceiling  and  walls, 
while  spirals  of  lamps  were  also  grouped  on  the  tables.  The  sight 
was  heartily  applauded  by  all.  After  the  collation,  dancing  began  and 
w^as  kept  up  until  a  late  hour. 

The  Entertainment  Committee  comprised:  James  Wolff,  chair- 
man ;  J.  W.  Buell,  B.  E.  Sunny,  A.  L.  Tucker,  Homer  E.  Niesz, 
W.  W.  Lowd  and  W.  R.  Pinckard. 

The  Reception  Committee  included  the  following  well-known 
Chicagoans :  B.  E.  Sunny,  chairman ;  Samuel  Insull.  Edward  B. 
Ellicott.  Frank  L.  Perry,  C.  D.  Crandall,  Truman  P.  Gaylord.  B.  J. 
Arnold,  Thomas  I.  Stacy,  H.  R.  Hixson.  F.  E.  Donohue,  R.  C.  P. 
Holmes,  F,  B.  Badt,  G.  H.  Atkin,  Francis  Raymond,  J.  R.  Wiley, 
A.  D.  Lundy,  C.  E.  Gregory,  George  C.  Bailey,  F.  W.  Kohler,  W.  M. 
Smith,  George  B.  Foster.  M.  B.  Austin.  W.  S.  Goll,  C.  H.  Wil- 
merding. 
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I-HI'I.SIIIKNTIAI.    AIIIIHKSS. 

In  opi-ninK  I'rositU-iit  I-'itkhsoii  rofcrrcil  In  llic  k'*""'  miroiiM-  in 
ihc  nu'nibiTsliip  of  ilic  Association,  |iavin({  ailvunccil  in  one  year 
more  tlian  -V.S  per  cent.,  until  now  tlie  active  and  nsiinciatc  mcniher- 
ship  list  numbers  5,»J  meniluTs,  45.'  of  whom  are  active,  ami  So 
associate,  besides  2i\  honorary  members. 

The  I'resident  of  the  Association,  he  saiil,  shouUI  not  be  burtliiu-d 
by  iletail,  but  the  oflice  should  be  that  of  chief  executive,  whose  ilulies 
consist  in  ei)larf;iuK  the  scope  and  value  of  the  Association's  work 
and  conservinK  the  interests  of  its  members  by  directing  the  forces 
at  his  command,  rather  than  that  of  historian.  The  work  of  review 
should  be  done  by  one  whose  daily  ibouKht  and  activity  are  aloiiK 
the  lines  of  watchiuK  the  develoi>ment  of  the  art.  ■''oIlowinK  this 
itiea,  he  had  appointed  a  "TroRress  Mditor,"  who  has  covered  in  a 
very  exhaustive  and  elaborate  report  the  development  of  electricity 
in  its  application  to  light  ami  power. 

In  additiiMi  to  the  standiuK  comnuttees  already  in  existence  al  the 
last  convention,  there  have  been  appointed  during  the  year  reporters 
on  five  special  subjects,  all  of  great  importance  to  the  members  of 
the  Association.  These  reporters  have  been  actively  engaged  gath- 
ering information  and  suggestions  from  all  the  members,  which  they 
have  assorted,  sifted  and  compiled,  and  from  which  they  have  drawn 
certain  conclusions  which  will  be  submitted  to  you  as  recommenda- 
tions in  the  form  of  carefully  prepared  reports.  The  reports  of  these 
special  connnittees  are  not  merely  perfunctory  reports,  but  represent 
months  of  special  and  continuous  thought,  and  will  prove  as  valuable 
and  interesting  as  the  papers  which  have  been  prepare<l  especially 
tor  the  convention. 

The  "Question  Box"  has  been  mnilo  a  special  department,  and 
an  editor  appointed  to  handle  it.  It  has  grown  to  such  proportions 
it  was  deemed  advisable  to  have  the  questions  and  answers  printed 
completely  for  distribution  at  the  convention,  and  if  found  desirable 
it  will  be  discussed  at  one  session  of  the  meeting. 

At  the  last  convention  there  was  considerable  discussion  on  the 
subject  of  the  relation  between  manufacturers  and  central  station 
companies,  and  through  the  president  taking  up  with  the  manufac- 
turers' individual  cases  as  they  arose,  it  has  been  found  that  all  the 
manufacturers  are  willing  to  co-operate  to  all  reasonable  extent. 
Much  success  has  been  met  in  handling  several  cases  of  unfair  com- 
petition, and  in  no  instance  where  the  president's  assistance  was 
requested  has  he  failed  in  protecting  the  interests  of  the  member 
companies.  Early  in  the  year  there  was  one  notable  case,  where  a 
member  had  obtained  a  franchise  and  city  contract  for  lighting. 
After  considerable  effort  the  real  basis  of  the  opposition  was  traced, 
and  by  using  the  influence  of  the  Association  and  its  members,  the 
manufacturers  were  induced  to  discontinue  negotiations  for  the 
sale  of  machinery  and  the  financial  houses  to  reconsider  their  pro- 
posed support,  resulting  in  a  complete  abandomnent  of  the  proposi- 
tion, and  leaving  the  field  clear  to  the  original  company.  The  value 
of  the  Association  to  this  member  company  in  this  one  case  would 
more  than  pay  its  dues  for  one  hundred  years. 

The  Committee  on  Standard  Rules  for  Electrical  Construction  and 
Operation  has  been  called  upon  for  unusually  active  work  in  connec- 
tion with  the  National  Electrical  Code.  Certain  changes  in  the 
rules  for  overhead  construction  had  been  proposed  by  a  committee 
of  the  National  Underwriters'  Electrical  Association,  and  were  under 
consideration  by  a  committee  representing  the  American  Institute 
of  Electrical  Engineers.  Feeling  that  some  of  the  proposed  changes 
in  the  rules  were  impracticable,  objectionable  and  unfair  to  the  mem- 
ber companies  of  this  Association,  the  president  communicated  with 
the  president  of  the  American  Institute  of  Electrical  Engineers,  and 
urged  postponement  of  favorable  action  on  these  changes  until  they 
might  be  considered  by  the  National  Electric  Light  Association.  The 
request  was  granted,  and  the  N.  E.  L.  A.  Committee  on  Standard 
Rules  for  Electrical  Construction  and  Operation  was  invited  to 
attend  the  future  joint  meetings  of  the  Committees  of  the  National 
Underwriters'  Electrical  Association  and  of  the  American  Institute 
of  Electrical  Engineers.  Two  meetings  were  held  in  Boston,  one 
in  February  and  one  in  March,  at  both  of  which  the  committee  and 
president  of  the  Association  were  in  attendance  and  took  an  active 
part.  The  committee  took  the  position  that  no  changes  could  be 
made  in  these  rules  without  a  meeting  of  the  conference,  consisting 
of  representatives  of  all  associations  interested  in  the  subject.  This 
position,  after  considerable  argument,  was  sustained,  and  as  a  result 
of  the  efforts  of  the  committee  of  the  Association,  assisted  by  the 
committee  from  the  American  Institute  of  Electrical  Engineers,  the 


rnderwritcr*  removed  many  of  ihc  objcction.ible  ftaiurcs  ui  the  pro  • 
111  III  chani;e4  of  the  rides. 

The  re-cslablishmenl  of  a  conference— after  an  inactivity  of  live 
years  or  more-  to  finally  settle  all  tpiestions  of  rules  of  the  National 
Electrical  Code,  is  of  prime  importance  to  the  central  station  com- 
panies of  llic  country,  and  il  will  prevent  the  establishment  of  rule* 
by  the  underwriters  which  miglil  seriously  injure  the  electrical  in- 
teresis  of  ihe  country  and  retard  the  development  of  the  industry. 

The  necessity  for  closer  relations  with  other  ass<»ciations  of  kindred 
cbiiraclcr  was  sluwn  by  the  joint  work  of  the  Committees  of  the 
.National  I-'leclric  Light  Association,  and  the  Association  of  Edison 
lihiminaling  Companies,  in  the  matter  of  the  National  I-llectrical 
Code.  The  .American  Institute  of  Electrical  Engineers,  whose  mem- 
bership is  made  up  largely  of  purely  technical  men,  may  lay  down 
some  rules,  or  the  National  Bureau  of  Standards  may  adopt  some 
standards  of  measurement  which,  while  they  may  appear  good  from 
a  purely  scientific  siandpoint,  may  be  exceedingly  bad  from  a  busi- 
ness standpoint  of  the  members  of  this  As.sociation. 

Some  of  the  members  of  the  Association  are  also  members  of  the 
Association  of  Edison  Illumini^iBe  Companies,  and  the  various 
State  gas  and  electric  light  assoclWons  throughout  the  country  and 
the  officers  and  engineers  of  the  member  companies  are  members  of 
the  .American  Institute  of  Electrical  I'ingineers,  and  of  the  .American! 
Society  of  Mechanical  Engineers,  and  other  similar  societies ;  conse- 
(piently  if  the  inlluencc  which  it  is  possible  for  them  to  wield  is- 
brought  to  bear  on  any  given  subject  affecting  them,  and  under 
consideration  by  other  bodies,  there  is  no  doubt  that  serious  injury 
to  the  interests  of  the  member  companies  of  this  Association  may 
thereby  be  prevented.  He  recommended,  therefore,  the  appointment 
of  a  small  conmiitlee  of  forceful  men  to  watch  the  movements  of 
other  kindred  bodies  and  engineering  societies,  to  confer  with  them 
from  time  to  time,  and  to  promote  a  closer  relationship  with  them 
so  their  officials  may  not  be  antagonistic  to  the  members  of  this 
Association. 

Taking  up  the  subject  of  the  steam  turbine.  President  Fergusorr 
said  that  there  is  probably  no  piece  of  apparatus  in  the  construction 
of  the  central  station  at  the  present  time,  the  results  of  which  are 
awaited  with  such  keen  interest  by  central  station  managers.  When 
we  stop  to  consider  that  two  manufacturers  of  steam  turbines  in  this- 
country  have  taken  orders  in  twelve  months  for  approximately  540,- 
000  hp  capacity,  one  may  reealize  what  an  important  factor  it  may 
ultimately  become  in  the  central  station  business.  It  seems  wise, 
therefore,  that  a  committee  of  three 'good  mechanical  engineers 
should  be  appointed  to  follow  the  development  of  the  steam  turbine 
during  the  coming  year  and  report  the  results  at  the  next  convention. 

There  is  a  growing  demand  for  electric  power  in  factories,  and 
it  is  important  to  central  station  companies  that  this  business  should 
be  obtained  for  their  service.  Statistics  showing  the  useful  and 
economical  application  of  electricity  in  factories,  together  with  costs 
at  various  rates  per  kilowatt-hour,  are  not  readily  obtainable,  and 
the  appointment  of  a  committee  of  three  men  from  different  sections 
of  the  country  was  recommended  to  gather  statistics  on  "Purchased 
Electric  Power  in  Factories,"  and  report  at  the  next  convention,  or 
sooner,  if  found  feasible. 

President  Ferguson  said  that  in  choosing  the  papers  for  this  con- 
vention, he  had  tried  to  touch  upon  each  branch  of  the  central  station 
business  treating  of  some  phase  of  production,  by-products,  distri- 
bution, customers'  apparatus,  engineering  and  testing  and  manage- 
ment. It  has  been  his  intention  to  avoid  confining  the  papers  and 
reports  entirely  to  purely  technical  subjects,  and  to  treat  with  con- 
siderable liberality  questions  which  might  properly  be  classed  under 
the  management  of  the  central  station.  Many  of  the  subjects  to  be 
presented  are  entirely  new  to  the  Association,  and  have  never  been 
discussed  before  in  its  conventions. 

In  conclusion.  President  Ferguson  thanked  the  gentlemen  who  had 
so  kindly  contributed  papers,  the  editors  and  reporters  of  the  vari- 
ous committees  whose  names  appear  on  the  programme,  and  the 
members  of  other  active  committees,  who  by  their  valued  support 
have  helped  him  to  serve  the  interests  of  the  members.  He  compli- 
mented the  industrious  and  ever-watchful  assistant  secretary  of  the 
Association,  who  so  ably  handles  the  routine  work,  and  expressed 
his  appreciation  of  the  aid  of  the  electrical  press. 

REPORT    OF    THE    COMMITTEE    ON    PROGRESS. 

As  chairman  of  the  Committee  on  Progress,  appointed  for  the 
first  time  this  year.  Mr.  T.  C.  Martin  presented  a  report  of  69  pages. 
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wliicli,  Ijcsidcs  an  iiitroductiuii,  included  such  topics  as  gas  and 
■electricity;  incandescent  gas  lighting;  the  statistical  growth  of  the 
art ;  comparisons  with  abroad ;  the  storage  battery  equipment ;  high- 
.tension  overhead  transmission ;  new  types  of  arc  lamp  ;  high-tension 
underground  transmission ;  motors  and  electric  drive ;  advances  in 
electric  heating ;  improvements  in  fuses ;  vacuum  tube  lighting 
methods  of  charging  for  current  development  of  Nernst  lighting ; 
osmium  incandescent  lamps ;  the  diffusion  of  light  from  arc 
lamps ;  a  street  electrolier  competition ;  central  station  chemical 
work;  the  Cooper  Hewitt  static  converter;  cheaper  production  of 
•current,  including  steam  turbine  data,  and  state  laboratories.  The 
report  abounds  in  figures.  As  to  its  discussion  of  topics,  the  follow-, 
ing  as  to  electric  heating  will  be  of  interest : 

In  discussing  the  subject  of  electric  heating  with  central  station 
men,  the  remark  is  still  often  heard  that  the  cost  of  purchase  and 
operation  places  it  beyond  the  category  of  large  sources  of  income; 
and  the  private  customer  also  very  often  abstains  from  the  use  of 
such  apparatus  because  of  the  fear  that  it  will  cost  too  much.  There 
is  a  third  party  in  interest,  the  manufacturer  of  such  apparatus,  who 
is  fighting  all  the  time  for  a  lower  kilowatt-hour  price;  and  it  is 
obvious  that  the  lower  the  cost  of  current  the  greater  will  be  the 
public  patronage  extended  to  any  and  every  class  of  electrical 
service  and  appliance.  I  can  well  remember  that  cost  of  current  was 
the  burden  of  complaint  in  the  early  days  of  the  motor,  but  to-day 
every  intelligent  manager  is  aiming  to  increase  his  motor  load,  and 
with  concessions  to  the  consumer  that  are  doing  much  to  build  up 
that  class  of  business.  In  the  meantime,  many  a  manager  is  having 
electric  heat  appliances  put  on  his  circuits  without  knowing  much 
about  it,  so  that  the  public  often  finds  it  convenient  to  pay  for  tem- 
porary heat  the  price  of  light.  Paradoxical  as  it  may  sound,  the 
•crying  demand  is  for  heat  in  summer,  which  largely  goes  unsatisfied, 
and  will  remain  a  want  until  the  electrical  inventor  and  manager 
have  solved  the  problems  in  a  manner  that  will  enable  a  woman 
to  cook  electrically  as  easily  as  she  now  throws  a  shawl  over  her 
•shoulders,  or  permit  a  man  to  warm  up  his  office  as  promptly  as 
he  can  don  a  light  overcoat. 

At  Somerville,  Mass.,  recently,  the  central-station  manager,  in 
reconstructing,  cut  off  circuits  in  resident  sections  a  street  at  a 
time,  from  day  to  day,  when  light  would  not  be  required.  His 
first  experience  was  that  he  got  five  complaints  from  one  street. 
The  people  had  no  current — and  they  must  have  it — because  they 
could  not  use  their  fiatirons.  Yet  the  manager  had  not  sold  a 
single  flatiron  at  that  time  and  did  not  have  the  means  of  knowing 
that  any  were  thus  being  operated.  Mr.  James  I.  Ayer,  our  worthy 
past  president,  now  manager  of  the  Simplex  Electric  Heating 
Company,  informs  me  that  he,  also,  knew  of  no  such  use  specifically 
in  Somerville.  In  this  case  we  have  an  example  of  what  must  be 
going  on  all  over  the  country,  for  Mr.  Ayer  states  that  they  have 
made  and  sold  over  60,000  fiatirons,  of  which,  in  New  York  alone, 
we  have,  by  the  way,  some  5,000.  What  is  true  of  fiatirons  must  be 
true  of  other  appliances,  for  Mr.  Ayer  tells  me  that  last  year  alone 
they  disposed  of  about  1,000  chafing  dishes;  and  I  think  it  stands  to 
reason  that  a  great  many  of  these  must  be  operated  on  central-station 
circuits.  Perhaps,  as  I  have  intimated,  we  are  beginning  to  do 
more  collectively  than,  as  individual  stations,  we  imagine  to  be 
the  case.  Seeking  for  information  in  this  respect,  I  have  learned 
from  Mr.  Ayer  that  their  customers'  index  carries  about  10,000 
names,  about  20  to  25  per  cent,  of  which  represent  factories,  hos- 
■pitals   and   public   institutions 

It  may  still  seem  to  some  central  station  men  that  this  is  "pica- 
yune" business,  but  heating  is  apt  to  run  up  into  the  consumption 
of  large  volumes  of  current ;  and  there  is  a  growing  inquiry  for 
special  work  and  equipments  through  central  stations.  In  one  in- 
stance, the  recent  supply  of  a  15-kw  heater  for  an  oil  tank  enabled 
the  central  station  to  get  the  motor  business  also  by  being  able  to 
take  care  of  the  other  want.  Mr.  Ayer  states  that  they  have  instal- 
I'ltions  of  as  many  as  50  electric  glue  pots  operated  on  central- 
station  current :  and  the  number  of  such  pots  is  already  "way  up" 
in  the  thousands.  In  this  respect  also,  Mr.  Max  Loewenthal,  engi- 
neer of  the  Prometheus  Electric  Company,  informs  me  of  three 
cases  within  the  month  of  April  where  the  settlement  of  important 
industrial  heating  questions  enabled  the  stations  to  secure  large  con- 
tracts   for   current. 

All  this  is  encouraging,  but  I  am  free  to  confess  my  present  dis- 
■satisfaction  with  the  slowness  of  developiueiit   in  the  domestic  field 


as  compared  with  gains  in  the  industrial.  If  we  assume  hypothetical 
cases,  it  would  seem  that  a  great  deal  more  could  be  done  even  now. 
Under  a  sliding  scale  of  prices,  whatever  current  is  consumed  foi 
heating,  cooking  or  laundry  purposes,  counts  toward  reducing  the 
price  for  all  the  current  used.  It  is  easy  to  see  that  this  tends  at 
once  toward  economy.  In  fact,  it  is  possible,  if  one  takes  an  extreme 
case,  almost  to  save  money  by  adding  an  electric  kitchen  to  the 
household.  Let  us  assume  that  a  flat  contained  16  electric  lamps,  and 
that  their  total  consumption  was  estimated  at  800  watts  an  hour. 
Now  let  us  also  suppose  that  they  actually  consumed  47  kw  a  month, 
which  would  be  just  within  the  two-hour-a-day  limit,  and  still 
subject  them  to  the  charge  of  15  cents  a  kw.  The  monthly  bill 
would  be  $7.05.  Now,  assume  that  an  electric  kitchen  has  been  added 
which  uses  3,300  watts  a  day.  This  would  be  99  kw  a  month.  If 
paid  for  at  15  cents  a  kw,  the  kitchen  alone  would  cost  $14.84  and 
the  whole  bill  for  current  would  be  $21.89  for  the  month.  As  a 
matter  of  act,  however,  the  total  consumption  of  current  would 
have  amounted  to  146  kw,  or  more  than  six  times  the  hourly  capacity 
of  the  lighting  installation,  and  the  whole  bill  would  be  at  the  rate 
of  five  cents  a  kw.  The  total  charge  would  then  be  $7.30,  or  a 
cost  of  25  cents  only  a  month  for  the  cooking.  Unless  there  is 
something  very  much  amiss  with  this  calculation  beyond  my  power 
of  detection,  such  figures  involve  a  revolution  in  domestic  economy 
that  we  must  come  to  sooner  or  later. 

In  respect  to  the  advance  of  the  Nernst  lamp,  the  following 
figures  are  given  : 

I  am  sure  that  few  new  departures  in  the  lighting  art  have  been 
watched  with  more  interest  than  the  introduction  of  the  Nernst 
lamp,  the  general  elements  and  features  of  which  are  now  so  well 
known  to  members  as  to  need  no  comment.  At  the  worst,  we 
have  in  this  lamp  a  valuable  addition  to  our  resources  in  subduing 
the  whole  domain  of  lighting;  at  the  best,  we  have  a  device  which 
has  apparently  advantages  over  some  earlier  methods  in  certain 
respects,  and  which  rounds  out  the  central  station  efficiency.  In  view 
of  the  criticism  leveled  at  the  lamp  from  some  quarters  as  to  its 
economy,  I  have  been  surprised  at  its  rapid  advance,  for  there  could 
be  no  more  eloquent  testimony  as  to  its  meeting  a  want  than  the 
fact  that  it  has  already,  within  little  more  than  a  year,  been  adopted 
by  upwards  of  1,000  central  stations  and  isolated  plants  in  this 
country. 

The  addption  by  central  stations  of  Nernst  lamps  is  gradually 
being  pursued  in  the  same  manner  as  with  the  incandescent  lamp ; 
that  is,  on  the  free-renewal  system.  The  general  result  stated  by 
Mr.  Dunham,  of  Hartford,  Conn.,  who  has  4,000  Nernst  lamps,  is 
that  he  can  produce  the  same  illumination  at  a  general  cost  of  less 
than  one-half  that  of  incandescent  lamps,  everything  considered, 
on  account  of  the  lesser  consumption  of  energy  necessary  with  the 
same  central  station  equipment.  Some  of  the  larger  installations 
for  street  lighting  are  at  Hartford,  Conn. ;  Unionville,  Conn. ; 
Rouse's  Point,  N.  Y. ;  Annville  and  Sewickley,  Pa. ;  Lincoln,  Neb. ; 
Madison,  Wis.,  and  Salt  Lake  City.  Utah.  In  some  cases  it  is  the 
six-glower  lamp  that  is  being  used  for  this  purpose,  comparing  in 
energy  and  light  with  the  ordinary  s.s-amp.  enclosed-arc  lamp.  In 
other  cases,  it  is  the  three-glower  and  quite  often  the  single-glower 
is  used.  The  latter  is  especially  well  adapted,  as  it  gives  a  candle- 
power  of  50  with  less  than  100  watts'  consumption. 

Another  installation  is  on  the  college  grounds  at  the  city  of 
Mechanicsburg,  Pa.,  which  is  operated  by  the  Cumberland  Light, 
Heat  and  Power  Company.  The  lamp  is  being  extensively  used 
in  shops  and  factories,  halls,  lobbies,  office  buildings  and  the  like, 
such  as  the  Riter-Conley  Manufacturing  Company.  Leetsdale,  Pa. ; 
the  Lunkenheimer  Company,  Cincinnati ;  the  various  shops  of  the 
Westinghouse  interests,*  viz. :  Air  Brake.  Electric  &  Foundry :  the 
Wellman-Seaver-Morgan  Engineering  Company ;  the  Deering  Divi- 
sion of  the  International  Harvester  Company  :  Deere  &  Co.,  Moline, 
III. ;  Williams,  White  &  Co. ;  the  Atlas  Tack  Company,  Fair  Haven, 
Mass..  and  Swift  &  Co.,  Fort  Worth,  Texas.  It  is  quite  extensively 
used  in  the  yards  of  Armour  &  Co..  Swift  &  Co.,  and  the  U'nion 
Stock  Yards  at  Chicago. 

For  office  work  and  drafting  it  is  being  found  specially  well  adapted 
on  account  of  the  uniformity  of  quality  and  the  absolute  steadiness 
of  light.  The  drafting  rooms  of  the  Union  Station  of  the  Pennsyl- 
vania Railroad,  at  Pittsburg,  are  completely  equipped  with  Nernst 
lamps.  The  Farmers'  Bank  Building  in  the  same  city,  which  is  the 
third  largest  structure  of  its  kind   in   America,   has  two  or  three 
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thousiiiul  lumps,  and  tills  plant  lia>  lircii  illiisirHtrcl  and  dcMiilHii 
in  the  technical  press.  The  John  llartness  Brown  Dipartiiicnt 
Store  III  Cleveland,  Ohio,  which  is  the  latest  big  store  in  that  line, 
will  be  entirely  e(|iiipped  with  Nernst  lamps.  Among  special  in- 
stallations, there  nnclit  be  mentioned  those  of  Itarnum  &  Hailey 
and  KiiiKliiiK  Mrollu-rs'  circus,  where  a  special  and  iiiii(|iie  iiavcliiiK 
plant  has  been  devised  tor  the  illumination  of  the  vast  nianniec  or 
arena  tent  in  which  performances  are  given. 

Mr.  Calvin  W.  Rice,  second  vice-president  of  the  Nernst  I.amp 
Company,  states  that  when  compared  with  the  carbon  incandescent 
lamp  the  same  light-giving  power  can  replace  clusters  of  incan- 
descent lamps,  and  including  the  cost  of  maintenance,  trimming, 
energy,  etc.,  it  can  effect  a  saving  of  from  30  to  50  per  cent.  Of 
course,  the  (piestion  is  a  different  one  when  we  come  to  consider 
the  demand  for  the  smaller  unit  incandescent  lamp  of  ordinary  16  cp. 

REIH)RT   ON    OFFICE    METHODS    OF    ACCOUNTING. 

A  most  interesting  and  valuable  report  was  presented  by  Mr.  W.  M. 
-Anthony,  comptroller  of  the  Chicago  Kdison  Company,  on  "Office 
Methods  and  .\ccounting."  at  the  Tuesday  morning  session.  It 
took  the  shape  of  two  handsome  pamphlets  "printed  and  prepared  for 
private  circulation  only."  One  of  these  contained  the  text  of  the 
report :  the  other  embraced  in  facsimile  a  number  of  the  tables, 
forms,  blanks,  loose  sheets,  etc.,  used  by  the  Chicago  Edison  sys- 
tem in  the  transaction  of  its  enormous  business.  The  textual  report 
was  also  admirably  illustrated  by  a  number  of  half-tone  cuts,  of 
which  one  showed  the  interior  of  the  accounting  department  of 
the  Chicago  Edison  and  Commonwealth  Companies,  and  the  sep- 
arate application  of  the  addressograph  comptometer,  arithmometer, 
bookkeeping  typewriter,  perforating  receipt  stamp,  etc.  Mr.  Anthony 
remarked  in  the  course  of  his  report  that :  "The  art  of  operating 
accounting  consists  in  giving  an  air  of  distinction  to  insignificant  but 
very  important  things  in  their  inception;  locking  the  door  of  knowl- 
edge before  the  horse  of  responsibility  is  gone" ;  and  he  then  pro- 
ceeded to  discuss  suggestions  and  devices  brought  to  notice  by  mem- 
bers of  the  Association,  but  drew  largely  upon  his  own  store  of  ripe 
experience.  The  chief  topics  thus  taken  up  were  "receipts  and  dis- 
bursements" ;  the  "reading  of  meters" ;  "billing  of  current"  and  "use 
of  customers'  ledgers."  Mr.  Anthony  discussed  in  detail  and  with 
excellent  elucidation  the  points  connected  with  loose  sheet  and  card 
systems  for  receipts,  the  latter  "card"  method  as  applied  to  com- 
panies with  about  1,000  customers.  He  remarked :  "Some  of  the  chief 
objections  raised  against  the  card  system  are  its  first  cost,  and  the 
fact  that  the  cards  are  liable  to  get  lost  or  destroyed  to  cover  up 
theft.  But  the  experiences  of  the  larger  number  of  small  companies 
shows  that  they  have  never  lost  a  card,  and  they  think  that  the 
value  of  the  system  is  well  worth  its  cost."  Mr.  Anthony  then  dis- 
cussed minutely  such  topics  as  credits  and  collections,  disburse- 
ments, purchases  and  invoices,  accounts  payable  and  voucher  system. 
In  regard  to  the  necessity  of  conforming  accounting  details  to  the 
requirements  of  executive  and  operating  officers,  if  feasible,  Mr. 
Anthony  said :  "The  bookkeeper  who  will  'fall  off  his  perch'  once  in 
a  while  and  take  a  peek  at  things  as  they  are,  through  the  eyes  of 
the  operating  official  will  have  his  eyes  opened  to  his  own  prospective 
advantage.  This,  perhaps,  is  a  little  digression,  but  it  is  wise  to 
stir  the  animals  up  now  and  then,  as  it  is  depressing  to  stand  on  one 
leg  too  long."  In  conclusion,  Mr.  Anthony  submitted  a  form  of 
voucher  record  or  register  of  disbursements,  because  it  exemplified 
the  widest  scope  of  business  activity,  covering  lighting,  street  railway, 
gas,  express,  heating,  water  power,  etc. 

BOILER    AN'D    FCRXACE   EFFICIENXIES. 

Mr.  A.  Bement  read  a  paper  with  this  title,  in  which  he  gave  the 
results  of  tests  on  two  types  of  boilers,  a  single  boiler  of  one  type 
being  tested  and  three  boilers  of  a  second  type,  one  of  the  latter, 
however,  having  changes  introduced  making  it  practically  a  third 
type.  The  boilers  had  a  standard  rating  of  400,  434  and  480  hp 
respectively,  and  were  of  the  water  tube  type.  The  tests  were  so 
made  as  to  separate  the  boiler  and  furnace  efficiencies,  the  former 
term  referring  to  the  amount  of  heat  abstracted  by  the  boiler  water 
surfaces  from  the  gases.  The  paper  is  illustrated  with  a  large  num- 
ber of  curves,  and  contains  tables  giving  the  dimensions  of  the 
boilers  and  the  data  of  tests. 

To  determine  the  boiler  efficiencies  the  initial  temperatures  of  the 
gases  were  taken  at  various  point?  in  the  course  of  the  gases  to  the 


lliic.s.  Ill  one  case  7-'  per  cent,  of  the  drop  of  temperature  was 
shown  to  have  occurred  in  the  furnace  and  in  the  passage  of  the 
gases  between  the  tubes  of  the  boilers.  In  a  comparative  test  be- 
tween one  boiler  of  each  type,  the  efficiencies  of  the  combined  boilers 
and  furnace  were  found  to  be  57.83  per  cent,  and  Sy.12  per  cent, 
respectively,  and  the  efficiencies  of  the  boiler  alone,  JTf*)  per  cent, 
and  70.12  per  cent,  resjiectively.  The  paper  discusses  at  length  the 
liearing  of  all  the  data  obtained,  and  shows  how  by  certain  changes 
the  efficiency  of  one  of  the  boilers  was  greatly  increased. 

STANDARD  TRANSFORMER   VOLTAGES. 

In  .1  paper  with  the  above  title,  Mr.  John  .S.  I'eck  presented  a  plea 
lor  the  adoption  of  siantlard  transformer  voltages.  The  employment 
of  standard  voltages  means,  he  said,  that  the  user  shares  in  the  ad- 
vantages gained  by  the  manufacturer,  and  the  possession  of  trans- 
formers which  may  be  used  interchangeably  on  different  parts  of 
his  circuits  is  an  advantage  easily  appreciated.  It  means  to  him  the 
necessity  of  carrying  in  stock  fewer  spare  parts  and  the  possibility 
of  obtaining  such  par.ts  much  more  quickly  than  when  special  ones 
are  required.  It  means  the  ability  to  shift  apparatus  from  one  part 
of  his  system  to  another,  and  in  general  a  great  increase  in  the  flexi- 
bility of  a  vital  part  of  his  equipment. 

The  Westinghouse  Company  has  adopted  for  standards  the  volt- 
ages recommended  by  the  A.  I.  E.  E.,  with  such  additions  as  had  been 
frequently  demanded  in  commercial  work.  For  varying  these  volt- 
ages over  the  desired  range,  the  plan  of  bringing  out  taps  from  the 
winding  was  adopted.  A  table  gives  the  voltages  adopted  as  stand- 
ard, as  well  as  the  variations  which  may  be  obtained.  In  all  cases 
a  value  of  s  per  cent,  below  normal,  and  two  values,  one  5  per  cent, 
and  one  10  per  cent.,  above  normal  may  be  obtained.  There  is  thus 
obtainable  from  any  transformer,  a  total  range  of  15  per  cent.,  which 
is  found  ample  for  almost  every  condition  of  service. 

Where  this  series-multiple  connection  is  demanded,  the  plan  has 
been  adopted  of  bringing  out  a  tap  from  each  half  of  the  winding,  so 
that  5  per  cent,  of  the  total  winding  is  included  between  each  tap 
and  the  outside  terminal.  With  this  arrangement  the  multiple  con- 
nection gives  a  voltage  10  per  cent,  in  excess  of  the  normal,  and  the 
series  connection,  two  voltages,  one  5  per  cent,  and  the  other  10  per 
cent,  in  excess  of  the  normal.  Where  the  three  two-phase  connection 
is  to  be  provided,  each  additional  voltage  means  a  large  increase  in 
the  number  of  taps  brought  out,  and  therefore  complication  of  ter- 
minal block.  Where  this  connection  is  required,  the  transformer  is 
provided  with  taps  for  increasing  the  normal  voltage  by  10  per  cent. 
To  standardize  low-tension  voltages,  the  same  plan  was  adopted  as 
for  the  high  tension;  that  is,  certain  nominal  values  were  selected 
and  taps  brought  out  for  a  suitable  variation.  For  example,  for  a 
nominal  voltage  of  2,000,  two  taps  are  brought  out  so  that  the  fol- 
lowing voltages  may  be  obtained:  2,200,  2,100,  2,000,  1,900.  In  many 
cases,  however,  low  tension  winding  must  be  arranged  for  series-mul- 
tiple connection,  so  that  two  secondary  voltages  may  be  obtained — for 
example,  200  and  400  volts.  For  this  condition,  the  same  arrangement 
as  was  described  for  the  high  tension  is  adopted,  namely,  a  10  per 
cent,  tap  is  brought  out  from  each  half  of  the  winding.  For  the 
200-400  volt  combination,  the  following  values  may  be  obtained :  300, 
220,  400,  420,  440.  For  rotary  converters,  the  voltage  required  varies 
with  the  number  of  phases  of  the  rotary,  and  with  the  direct-current 
voltage  which  it  supplies.  With  transformers  for  this  service,  an 
alternating-current  voltage  is  selected  which  will  give  the  required 
direct-current  voltage.  This  is  considered  the  normal,  and  taps  are 
brought  out  to  give  values  approximately  5  per  cent,  higher  and  5 
per  cent,  and  10  per  cent,  lower  than  rrormal. 

FOUR-AMPERE   SERIES   ALTERNATING   CURRENT,   ENCLOSED   ARC   LAMPS    FOR 
STREET    LIGHTING. 

In  a  paper  with  the  title  "The  Application  of  Four- Ampere  Series 
Alternating,  Enclosed  Arc  Lamps  for  City  Lighting,"  Mr.  J.  Henry 
Hallberg  sketched  the  history  of  street  lighting,  and  then  gave  an 
account  of  the  system  employed  in  Cincinnati.  In  that  city  ihe 
council  specified  four-ampere  alternating  current,  enclosed  arc  lamps 
for  the  streets,  alleys  and  suburbs.  The  paper  includes  numerous  il- 
lustrations of  the  manner  in  which  the  lamps  are  installed,  and  gives 
an  account  of  the  generating  station,  where  switching  and  regulat- 
ing apparatus  for  100.000  lamps  and  90  automatic  constant-current, 
60-light  transformers  are  installed.  The  entire  system  is  operated 
from  a  4,500-volt,  60-cycle,  3-phase  generator.     Four  thousand  five 
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hundred  arc  lamps  are  in  circuit.  The  paper  discusses  the  subjects 
of  carbon  life,  trimming,  globes,  underground  cables,  power  factor, 
etc. 

The  conclusions  of  the  author,  based  on  his  experience  with  the 
installation  during  the  past  year  are  as  follows : 

First,  the  open-base  inner  globe  is  safer  and  more  economical 
than  the  closed-base  globe.  Second,  the  large  metal  reflector  is  not 
necessary  on  four-ampere  series  alternating-current  lamps  hung  only 
12  or  15  feet  above  the  street,  but  a  small  enamel  reflector  immedi- 
ately above  the  arc  is  beneficial.  Third,  the  initial  or  natural  power 
factor  of  a  four-ampere  series  alternating-current  system  should  not 
be  depended  upon  to  be  greater  than  75  per  cent.,  varying  between  70 
and  75  per  cent.  Fourth,  the  75-per  cent,  power  factor  applies  to 
ordinary  overhead  circuits.  When  the  current  is  supplied  under- 
ground in  lead-covered  cables,  the  capacity  of' such  cables  introduces 
leading  currents,  hence  the  operating  power  factor  of  the  under- 
ground circuits  at  Cincinnati  is  maintained  above  90  per  cent.  Fifth, 
the  efficiency  can  be  maintained  above  91  per  cent,  and  the  regula- 
tion still  be  perfect.  Sixth,  four  amperes  is  the  lowest  practical 
limit  at  which  successful  alternating-current  arc  lighting  can  be 
practised.  Seventh,  half-inch  diameter  carbon  is  the  most  practical 
size  to  use  in  a  four-ampere  alternating-current  lamp.  Eighth,  not- 
withstanding the  large  size  of  the  carbon  (considering  the  low-energy 
arc),  the  regulation  of  the  system  is  perfect,  and  there  are  no  ob- 
jectionable shadows  from  the  carbons.  Ninth,  it  requires  only  eight 
trimmers  to  take  care  of  4,500  lamps.  Tenth,  the  outages  or  lamps 
requiring  starting  in  the  underground  district  are  less  than  one- 
fourth  of  one  per  cent.,  and  in  the  overhead  district  the  outages  aver- 
age one  per  cent. 


CURRENT  NEWS  AND  NOTES. 


FERRARIS  STATUE.— A  statue  to  the  late  Prof.   Galileo  Fer- 
raris was  unveiled  at  Turin,  Italy,  May  17. 


THE  MANILA  CABLE.— A  dispatch  from  Manila,  dated  May  25, 
states  that  the  cable  steamship  Anglia  anchored  the  Manila  end  of 
the  Pacific  cable  on  the  beach  on  that  day  and  started  to  pay  it 
out  to  Guam,  the  next  station. 


LECTURE  ON  RADIUM.— Mr.  William  J.  Hammer  gave  a  lec- 
ture on  "Radium  and  Radio- Active  Substances"  at  the  thirty-fourth 
annual  meeting  of  the  New  Jersey  State  Microscopical  Society,  held 
in  the  Ballantine  Gymnasium,  Rutgers  College,  New  Brunswick, 
N.  J.,  Monday  evening,  May  25. 


INDEPENDENT  TELEPHONE  CONVENTION.— The  an- 
nual convention  of  the  National  Independent  Telephone  As- 
sociation is  to  be  held,  as  announced  by  us  last  week,  on  June  24  and 
25,  at  Chicago.  Mr.  J.  B.  Ware,  of  Buffalo,  the  secretary,  informs  us 
that  an  interesting  programme  is  in  preparation,  which  will  soon  be 
ready  for  publication,  and  which  exceed  any  previous  one  in  im- 
portance to  the  art  and  industry. 


NATIONAL  ELECTRICAL  CODE.— The  1903  edition  of  the 
National  Electrical  Code,  which  has  just  been  issued,  contains  107 
pages,  an  increase  of  27  pages  since  1901.  No  notice  is  given  of  the 
new  matter  added  nor  any  indication  of  changes.  It  would  appear 
very  desirable  that  this  information  should  be  contained  in  some 
prefatory  pages,  in  order  that  the  contractor  might  know,  without 
a  close  reading  of  the  entire  text,  whether  new  requirements  bear 
on  his  methods  of  installation. 

MARCONI  IN  DRAMA.— Acconhns  to  a  London  dispatch,  Mrs. 
Langtry,  the  actress,  proposes  to  produce  a  drama  in  which  the 
Marconi  wireless  telegraph  system  will  form  an  important  part. 
The  information  was  given  out  in  the  wireless  telegraph  paper 
printed  on  board  of  the  American  Line  steamer  Philadelphia  on  her 
last  trip  from  New  York  to  Southampton.  The  climax  of  the 
proposed  play  will  be  a  scene  on  an  ocean  liner,  on  which  the  villainy 
of  the  villain  and  the  heroism  of  the  hero  will  be  established  by  wire- 
less telegraph  messages  from  Nantucket. 


Department  in  using  street  refuse  for  fuel,  that  he  has  decided  to 
establish  plants  for  the  production  of  electric  power.  He  will 
manufacture  "briquettes"  from  the  refuse  by  using  a  bituminous 
flux.  He  announced  last  week  that  from  the  800,000  cubic  yards  of 
refuse  yearly  disposed  of  by  the  city,  power  can  be  generated  each 
day  capable  of  lighting  7,272  lamps  of  2,000  cp.  "There  will  be  no 
more  dumping  at  sea,"  said  the  Commissioner.  "Hereafter  the  city 
will  use  all  refuse  for  fuel.  The  city  can  sell  power  and  make  money, 
instead  of  selling  the  refuse.  I  have  put  in  an  order  for  flux  to  make 
t!ie  briquettes.  We  have  already  a  plant  or  crematory  running  in 
West  Forty-seventh  Street  and  I  intend  to  ask  the  Board  of  Estimate 
to  let  me  erect  another."  Major  Woodbury  said  it  would  be  possible 
to  supply  fuel  to  the  proposed  city  lighting  plant. 


Letter  to  the  Editors. 


The  Mechanical  Cause  of  Gravitation. 


LIGHT  FROM   WASTE. — So  successful  have  been  the  experi- 
ments of  Commissioner  Woodbury  of  the  New  York  Street  Cleaning 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  quite  agree  with  your  correspondent,  Mr.  Townsend  Wol- 
cott,  that  under  the  conditions  he  has  described,  the  helicoidal  motion 
of  the  water  particles  is  more  or  less  an  illusion ;  and  the  illusion 
is  apt  to  be  explained  in  the  way  he  explains  it.  That  is  one  of  the 
reasons  which  has  tended  to  switch  off  scientists  from  a  true  scien- 
tific investigation,  because  such  an  explanation  is  in  accordance  with 
the  accepted  theory. 

But  if  Mr.  Wolcott  or  any  reader  will  use  the  apparatus  I  have 
described  in  the  issue  of  May  i6th,  and  instead  of  using  water,  will 
use  compressed  air  of  sufficient  pressure  to  project  a  two-inch  lead 
ball  from  the  rotating  nozzle  with  a  longitudinal  velocity  of  at  least 
100  ft.  per  second,  they  will  not  only  see,  but  can  also  photograph 
the  elliptical  orbit  produced. 

Or,  if  any  readers  have  the  facilities  necessary  to  enable  the  experi- 
ment to  be  carried  out  vertically  upwards  in  an  empty  elevator  shaft 
12  ft.  square,  and  150  ft.  high,  where  calico  screens  can  be  stretched 
across  the  shaft  at  each  floor,  I  shall  be  very  pleased  to  assist  them 
with  the  experiment  whilst  I  am  in  the  city.  As  I  am  only  here  on  a 
visit,  and  have  no  acquaintances  who  have  the  facilities,  I  hope  some 
of  your  truth-loving  readers  will  take  this  matter  up. 

It  is  fifteen  years  since  I  carried  out  the  experiments  at  my  ranch 
in  California,  and  since  that  have  in  my  spare  time  been  trying  to 
find  a  scientific  explanation,  and  trying  to  trace  out  the  application 
of  the  new  laws  of  motion  into  realms  of  natural  philosophy,  which, 
when  the  facts  are  known  and  accepted,  will,  produce  the  most  pro- 
found revolution  in  dynamical  science  the  world  has  ever  known. 

And  now  I  wish  others  to  know  the  truth  as  I  have  found  it,  because 
it  will  not  only  save  scientists  the  unutterable  anguish  of  feeling 
that  they  are  powerless  under  the  present  system  of  being  able  to 
explain  natural  phenomena,  as  their  intuition  tells  them  it  ought  to 
be  explained.  But  it  will  also  lead  to  many  commercial  inventions, 
by  establishing  true  mechanical  causes  in  place  of  uniform  ante- 
cedents or  illusions.  From  over  twenty  years'  study  of  this  subject, 
I  am  prepared  to  prove  the  following  four  propositions : 

First  Proposition. — That  Galileo  was  mistaken  by  his  projectile 
experiments  in  formulating  the  parabolic  law  of  falling  bodies,  and 
in  establishing  the  principle  of  the  independent  superposition  of 
longitudinal  and  transverse  momenta.  Because  he  imagined  that  a 
body  such  as  a  stone  when  raised  from  the  ground  and  let  go,  actually 
falls  back  to  the  ground;  whereas  the  falling  is  only  an  illusion,  and 
1  will  prove  by  experiment  that  it  is  only  an  illusion,  and  that  the 
true  cause  is  a  resultant  motion  of  the  earth,  spinning  on  its  axis 
whilst  describing  a  helicoidal  trajectory  in  space.  The  body  only 
obeys  Newton's  first  law  of  motion,  not  his  law  of  attraction,  which 
is  a  fallacy  so  far  as  the  cause  of  the  motion  is  concerned. 

Second  Proposition. — I  will  prove  experimentally,  and  by  physical 
and  mathematical  reasoning,  that  Newton  was  likewise  mistaken  in 
his  supposed  proof  of  the  parallelogram  of  forces.  And  I  will  prove 
that  a  curve,  not  a  diagonal  straight  line,  is  the  true  resultant  when 
two  momenta  are  compounded  transversely ;  and  I  will  likewise  prove 
that  there  is  no  force  lost  in  the  composition.  And  that  proof  will 
supply  mankind  with  the  long-lost  key  to  the  enigma  of  the  universe. 

Third  Proposition. — I  will  also  prove  that  Newton's  second  law 
(if  motion  is  wrong  in  two  of  the  three  cases  given  by  him  in  the 
"Principia,"  and  paraphrased  by  Kelvin  and  Tait  in  their  great 
classic,  when  dealing  with  that  law. 
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J-ourth  J'ro/>ostlion.  -  'i'liat  ICiilcr  wan  tiii!itukcii  in  u  Miiiilai  way 
ulicn  lip  (oniuilatfil  In-,  ci-lcbratoil  doi-trinc  of  llic  "liKlcpctHlciUf  nf 
Iranslaliun  and  ruiaiiun." 

Hut  I  vvi.sli  to  (leal  with  one  i-rrnr  at  a  tiiiu'.  ami  tlic  lii>t  uiic  is  that 
of  orl)ital  motion,  shown  by  the  rotatinn  iio//lc  and  one  hall.  1  wisii 
lo  havi-  that  fact  contiriuvd  l>y  sonic  of  your  readers.  Tliat  experi- 
ment will  not  unly  show  how  gravity  is  produced  inechaniixilly,  with- 
out the  attraition  of  matter;  hut  il  will  show  that  the  motion  eaniinl 
!«•   fxiihiinril   liy   the   laws  of   mution   now   lieinjf   tauuhl   at   tile   uni- 


versities. I  iiase  recpiested  liie  leading  scientists  al  the  principal 
l'"astcrn  universities  to  clieck  my  experiments  as  tlie  demonstration 
proceeds,  hiit  as  sinile  have  tried  to  throw  ridicule  on  the  siilijcct, 
I  iiave  heen  furced  to  appeal  to  a  wider  range  of  scientists,  throiinh 
the  wide  circiil.ition  of  your  valuable  journal,  with  the  earnest  hope 
of  recriviiiK  the  recognition  necessary  to  settle  this  matter  definitely. 
I  shall  be  glad  to  reply  to  any  letters  on  the  subject  addressed  to  me, 
al  <j<;  John  Street,  New  York,  care  Institute  of  Mining  ICngineer'. 

NkW     ^'oUU.  KollKKT    Sri-VI-N'MlN. 


Dynamos,  Motors  and  Thanskjrmehs. 

I'onvr  Fill  tor  of  Thrcc-Phasc  Motors  for  any  \\\ivc  l-onn. — Dina. 
— .\  mathematical  article.  The  ditTereiice  of  the  c.m.f.  curve  of  a 
three-phase  motor,  from  a  pure  sine  wave,  is  generally  small,  as  in 
it  the  jrd,  ijth,  etc.,  overtones  are  missing,  while  in  the  current 
curve  the  other  harmonics  are  dampened  by  self-induction.  Ncver- 
iheless,  it  is  not  proper  to  assume  from  the  first  that  the  error  due 
to  the"  assumption  of  pure  sine  curves  for  the  e.in.f.  and  current 
waves,  is  negligible  in  practice.  He  investigates  the  dependence  of 
the  power  factor  of  a  three-phase  motor  upon  the  wave  form  and 
arrives  at  the  result  which  is  approximately  true,  that  the  value  of 
the  power  factor,  as  found  by  the  tangent  formula,  is  greater  than 
the  true  value  by  as  many  per  cent,  as  the  effective  value  of  the 
voltage  curve  is  greater  than  the  effective  value  of  the  fundamental 
wave. — Zcit.  f.  Elek.,  May  7. 

KEFllKENCES. 

Induction  Motors  li'iV/i  Coinmuliitor  Armatures. — Ale-xander  and 
Fleischmann. — The  first  part  of  an  article  in  which  the  authors 
give  a  theory  of  induction  motors  with  direct-current  armatures 
provided  with  a  commutator,  such  as  the  Heyland  motor.  The 
purpose  of  the  article  is  to  explain  the  action  of  such  motors  by 
developing  their  known  properties  from  a  new  point  of  view. — Zcit. 
f.  Elek.,  May  10. 

Motor-Starting  Stvitclics. — Rroadbe.n't. — Critical  notes  on  some 
remarks  in  a  recent  paper  by  Bale  on  motor  starting  switches. — Lond. 
Elec.  Rev..  May  8. 

Power 

Electric  Power  in  Mines. — Schneider. — An  article  on  electric 
installations  in  various  mines  in  Germany.  In  Westphalia  there 
are  several  mines  with  electric  plants  up  to  1,000  hp.  In  a  new  mine 
in  Silesia  a  power  plant  of  5.600  hp  will  be  installed,  consisting  of 
eight  three-phase  generating  sets,  each  of  700  hp.  Some  researches 
are  mentioned  on  the  utilization  of  blast  furnace  gases  in  gas  en- 
gines. The  engines  have  been  greatly  improved  during  the  past 
years;  difficulties  due  to  the  non-uniform  composition  of  the  blast 
furnace  gases,  their  impurities  and  their  relatively  small  caloric 
value,  have  been  partly  overcome ;  and  there  is  no  doubt  that  there 
is  a  great  future  for  the  blast  furnace  gas  engine.  Many  coal  mines 
are  in  an  even  better  position  than  blast  furnace  works,  because  they 
have  a  gas  which  is  more  suitable  for  gas  engine  operation  than  the 
blast  furnace  gas.  The  coke  ovens,  even  when  by-products  are 
obtained,  give  a  gas  volume  which  is  greater  than  that  required  for 
heating  the  furnaces.  The  quantity  of  this  surplus  gas  varies  be- 
tween II  and  40  per  cent.,  and  therefore  averages  25  per  cent.  "The 
caloric  value  of  the  gases  also  varies  between  3,500  to  4,500  calories, 
and  therefore  averages  4,000  calories."  If  these  numbers  are  as- 
sumed as  a  basis,  a  battery  of  50  furnaces  gives  a  surplus  of  520 
cubic  metres  of  gas  per  hour,  which  when  burned  under  boilers  give 
about  300  hp.  but  when  used  in  gas  engines  about  655  hp.  In  the 
coal  mine  region  of  Westphalia  about  100.000  hp  are  thus  available. 
Several  such  plants  are  now  installed  in  Germany. — Zcit.  f.  Elektro- 
chemic,  April  16. 

Porocr  Transmission  in  Greece. — .^n  illustrated  description  of  the 
first  three-phase  transmission   plant   in   Greece.     Numerous   waters 


are  collected  and  discharged  through  a  tunnel  in  the  mountains; 
between  the  tunnel  exit  and  the  level  of  the  lake  there  is  an  average 
fall  of  between  8  and  9  metres,  and  there  the  power  house  has  been 
erected.  There  are  two  turbine-driven,  130-kw,  5,000-hp,  three- 
phase  generators  and  the  current  is  transmitted  over  a  13-km  line 
to  the  pumping  station  which  consumes  the  main  part  of  the  power. 
Il  contains  two  8o-lip  induction  motors,  direct-coupled  to  two  cen- 
trifugal pumps.  It  is  intended  to  furthermore  use  the  electric  power 
f(jr  the  agricultural  development  of  the  load,  and  incidentally  for 
the  lighting  of  offices  and  driving  small  machines. — Lond.  Elec.  Rev., 
May  8. 

Mersey  Railway. — An  article,  illustrated  by  maps,  on  the  "electri- 
fication" of  the  Mersey  Railway.  The  contractors  were  the  British 
Westinghouse  Company,  who  carried  on  the  conversion  successfully 
without  interruption  of  the  regular  steam  service,  which  was  no 
easy  task,  considering  that  the  trains  were  carrying  about  10,000,000 
passengers  per  year.  Weeks  before  the  new  line  was  opened,  the 
electric  trains  were  running  between  the  scheduled  steam  trains, 
in  order  to  put  the  whole  system  to  a  test  under  working  conditions. 
The  electric  service  was  definitely  introduced  on  May  2.  A  technical 
description  is  promised  for  a  later  issue. — Lond.  Elec,  May  8. 

.Woiselcss  Railway  Crossings. — .\  description  of  an  experiment 
being  tried  in  St.  Louis,  in  which  wooden  blocks  are  used  for  the 
crossings  of  the  rails.  In  one  pattern  a  wearing  plate  of  steel  is 
laid  on  the  wooden  block ;  this  is  the  plan  which  it  is  thought  will 
he  most  desirable,  and  is  illustrated  in  the  engraving. — St.  R'y  four., 
M.'.y  cj. 

New  Emergency  Line  IVagon. — A  description  of  a  wagon  which 
was  built  for  one  of  the  Massachusetts  roads.  In  summer  it  is  used 
as  an  emergency  wagon  and  in  winter  as  a  snow  plow.  The  tower 
is  raised  by  a  windlass ;  inside  the  car  is  a  reel  large  enough  to  hold 
I  mile  of  trolley  wire.  The  car  has  a  portable  pneumatic  crane, 
which  can  operate  from  either  side  of  the  car,  for  lifting  in  and  out 
lie.Tvy  appliances. — .S".'.  R'y  Jouy..  M?y  o. 

REFERENCES. 

Cars  fur  the  Ycrkcs  Underground  Railways. — The  first  shipment 
of  electric  cars  for  the  Metropolitan  District  Railway  Company, 
which  is  now  operated  by  steam,  in  London,  has  been  received. 
This  line  will  use  a  double  metallic  circuit,  the  third  rail  being  about 
16  in.  outside  of  the  wheel  rail  and  3  in.  above  it ;  the  return  rail 
is  in  the  center  of  the  track,  lYz  in.  above  the  wheel  rail.  Each  train 
will  be  made  up  of  seven  cars,  three  of  which  are  motor  cars  and 
four  trailers.  The  cars  will  be  heated  by  electricity. — St.  R'y  Jour., 
May  9. 

Du  Bois. — .\n  article  on  improvements  in  the  Du  Bois  Traction 
System.  This  town  has  a  population  of  12.500  and  the  company 
operates  both  the  railway  and  the  lighting  systems.  The  company 
has  II  cars,  100  arc  lamps,  6,500  incandescent  lamps  and  several 
stationary  motors. — St.  R'y  Jour.,  May  9. 

Installations,  Systems  and  Appliances. 

Distribution  Losses  and  Resonance  Effects. — The  conclusions  of  a 
detailed  account  of  the  discussion  of  the  paper  by  Constable  and 
Fawsett  on  distribution  losses  in  electric  supply  systems  and  of 
Field's  paper  on  a  study  of  the  phenomenon  of  resonance  in  electric 
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■circuits  liy  the  aid  of  oscillogranis ;  also  an  editorial  siimniary  nl 
the  principal  results  of  this  extended  discussion.  There  exists  now 
a  fairly  definite  idea  what  is  the  order  of  magnitude  of  the  dielectric 
hysteresis  loss  plus  eddy-current  loss  in  a  modern  cable ;  in  the 
vast  majority  of  cases  it  is  not  serious  enough  to  impair  greatly  the 
■efficiency  of  a  supply  system.  Should  at  any  time  an  engineer  want 
to  lay  a  ten-mile,  io,ooo-volt,  three-phase  cable  merely  for  supplying 
■electrical  energy  to  a  town  with  a  niaxiniuni  demand  of  300  kw 
•and  a  load  factor  of  12  per  cent.,  there  will  be  serious  losses  in 
the  high-tension  main  if  it  is  of  the  ordinary  type;  but  such  a  case 
would  be  very  unusual.  Cable  manufacturers  should,  however,  in- 
vestigate more  closely  the  dielectric  hysteresis  and  eddy-current 
losses  in  their  cables.  From  the  discussion  of  Field's  paper  the 
'Conclusion  is  drawn  that  proper  main  charging  appliances  arc  a 
necessity,  and  an  auxiliary  discharger  in  the  guise  of  a  lightning 
protector  is  not  to  be  despised.  Sparks  advises  not  to  "run  up"  on 
the  mains  by  increasing  the  speed  of  the  alternator,  but  to  do  so  by 
Tunning  the  alternator  up  to  the  standard  frequency  before  switching 
on,  and  to  raise  the  voltage  by  increasing  the  excitation. — Lond. 
Elec,  May  8. 

Electro-Physics  and  Magnetism. 

A  Penetrating  Kudlatii'u  from  the  Earth's  Surface. — Ruthf.rfokd 
AND  Cooke.- — A  Phys.  Soc'y  paper  referring  to  an  observation  of 
E.utherford  that  the  radiations  from  the  naturally  radioaction  bodies 
and  also  the  excited  radiations,  include  some  rays  of  an  extremely 
penetrating  character,  which  are  able  to  pass  through  great  thick- 
nesses of  matter.  Since  the  excited  activity  obtained  from  the  at- 
:mosphere  is  very  similar  in  character  to  the  excited  radiations  from 
thorium  and  radium,  it  was  thought  possible  that  sonie  penetrating 
rays  might  be  given  of¥  from  the  surface  of  the  earth  and  walls  and 
rooms  on  which  excited  activity  from  the  air  is  distributed.  This 
view  was  confirmed  by  experiments  in  which  he  found  that  about 
30  per  cent,  of  the  ionization  inside  a  closed  vessel  is  due  to  an  ex- 
ternal radiation  of  great  penetrating  power.  This  radiation  appears 
to  come  equally  from  all  directions  and  is  probably  due  to  excited 
activity  from  the  surface  of  the  room  in  which  the  observations  were 
jnade. — Phys.  Rev.,  March. 

Electric  Conductivity  of  Atmospheric  Air. — McLennan  and  Bur- 
ion. — An  account  of  some  experiments  on  the  electric  conductivity 
•of  atmospheric  air.  From  experiments  of  previous  investigators  it 
seems  probable  that  the  earth's  surface,  and  possibly,  too,  the  ma- 
•terials  used  in  the  construction  of  the  apparatus  used  for  such  ex- 
periments, are  sources  of  emanation.  The  authors  have  made  a 
■series  of  observations  upon  atmospheric  air  confined  in  air-tight 
vessels  of  different  metals.  The  result  of  the  investigations  showed 
that  the  conductivity  of  the  enclosed  air  depends  very  largely  upon 
the  material  of  which  the  receiver  was  made,  and  the  effects  observed 
would  seem  to  indicate  that  all  metals  in  varying  degree  are  the 
■sources  of  a  marked  though  feeble  radioaction  emanation. — Phys. 
Rev.,  March. 

Lagrange's  Equations  and  Electric  Currents. — Day. — A  note  pre- 
sented to  the  Am.  Phys.  Soc,  on  the  problem  taken  up  by  Maxwell, 
'of  applying  Lagrange's  equations  of  motion  to  the  phenomena  of 
■electric  currents.  In  treating  this  problem  Maxwell  found  that  the 
question  arises  whether  a  wire  would  experience  a  sudden  impulse 
in  the  direction  of  its  length,  when  a  current  was  suddenly  started 
or  suddenly  stopped  in  the  w'ire ;  he  stated  that  no  evidence  of  the 
existence  of  such  a  term  has  ever  been  discovered.  The  present 
author  shows  that  starting  from  the  same  basis,  one  may  ask  an- 
other question,  namely  whether  a  wire  would  experience  an  impul- 
sive torque  when  a  current  was  suddenly  started  or  stopped  in  it. 
He  made  an  experiment  in  this  direction,  but  could  not  find  that  such 
an  effect  exists. — Phys.  Rev.,  March. 

Coherer. — Taylor. — An  account  of  a  long  series  of  experiments 
with  the  coherer  in  which  he  reaches  the  following  conclusions : 
The  coherer  may  give  either  of  two  distinct  types  of  curves,  depend- 
ing upon  the  applied  voltage,  the  amount  of  ballasting  resistance, 
the  strength  of  the  current,  the  amount  of  oxidation  of  the  contacts, 
and  the  influence  of  electrical  disturbances.  When  in  a  condition  to 
give  one  of  these  typical  curves,  the  coherer  is  most  sensitive,  and 
will  show  either  positive  or  negative  coherer  action  to  very  nearly 
the  same  degree.  The  coherer  is  easily  sensitive  to  changes  of 
contact  distance  of  the  order  of  a  ten-millionth  of  an  inch,  as  well 
as   to   electrical    and   mechanical    disturbances   of  exceedingly   small 


magnitude.  The  order  of  distance  to  which  the  coherer  is  quite 
sensitive,  shows  that  the  single-contact  coherer  really  has  no  prac- 
tical existence ;  what  has  been  called  a  single-contact  coherer  is  in 
reality  a  coherer  of  many  contacts.  On  account  of  the  variable  po- 
tential, and  consequent  variai'le  electrostatic  attraction,  it  is  not 
likely  that  the  distance  and  voltage  curves  represent  very  closely  the 
true  relations  between  those  two  quantities.  Still,  these  curves  show 
considerable  similarity,  and  in  accordance  with  the  assumption  of 
many  parallel  pairs  of  contact  elements,  they  show  a  variable  rate  of 
increase  of  voltage  with  distance,  the  curve  getting  steeper  as  the 
contacts  are  pulled  apart,  and  fewer  contacts  come  into  play.  The 
theory  of  the  coherer  is  far  from  complete  and  there  is  no  theory 
which  satisfactorily  explains  all  the  different  phases  of  coherer 
action.  The  author  explains  many  of  the  coherer  phenomena  on  the 
basis  of  the  assumption  of  parallel  elements  of  contact  surface. — 
Phys.  Rev..  April. 

Hysteresis. — Guye  and  Herzfeld. — An  account  of  an  investigation 
made  to  determine  whether  the  hysteresis  loss  per  cycle  depends  on 
the  frequency ;  the  result  is  negative,  the  loss  being  found  to  be 
constant  up  to  a  frequency  of  1,200  cycles  per  sec(St'l. — Comptes 
Rendus,  April  20. 

Magnetic  Effect  of  Electric  Convection. — Cremieu  and  Pender. — 
An  account  of  the  final  results  of  a  joint  investigation  made  by  the 
two  authors,  who  had  formerly  arrived  at  opposite  results  in  inde- 
pendent researches.  The  present  result  is  in  favor  of  Maxwell's 
theory  and  the  probable  error  which  caused  Cremieu's  previous  neg- 
ative results,  is  shown. —  Comptes  Rendus,  April  20. 

references. 

Pressure  Due  to  Radiation. — Nichols  and  Hull. — An  abstract  of 
an  Amer.  Phy.  Soc'y  paper  in  which  they  give  an  account  of  more 
recent  and  more  accurate  measurements  of  radiation  pressure  in 
comparison  with  measurements  of  radiant  energy.  The  results  are 
in  agreement  with  the  Maxwell-Bartols  theory  to  within  about  I  per 
cent.  A  demonstration  of  the  effect  of  radiation  pressure  upon  the 
torsion  balance  used  in  the  e.xperiments,  was  made  before  the  society. 
— Phys.  Rev.,  March. 

Magnetic  Moment. — Beck. — A  description  of  some  experiments 
on  the  effects  of  certain  mechanical  changes  upon  the  magnetic  mo- 
ment of  a  bar  magnet.  The  effects  of  bending,  twisting  and  coa- 
cussion  are  discussed  and  the  results  are  given  in  tables  and  diagrams. 
—Phys.  Rev.,  April. 

Electro-Che.wistry  and  Batteries. 

Electrochemistry  in  the  United  States. — Haber. — The  first  part  of  a 
report  to  the  German  Bunsen  Society  for  Applied  Chemistry  on  the 
industrial  development  of  electrochemistry  in  this  country  and  on 
the  methods  of  teaching  electrochemistry  in  our  universities.  He 
points  out  the  differences  in  the  industrial  development  in  th'' 
European  countries  where  the  old  type  of  culture  exists  and  in  a 
new  country  like  the  United  States.  In  the  former  an  increase  of 
wealth  of  the  nation  depends  upon  larger  refinement  of  engineering 
skill  and  upon  progress  of  scientific  knowledge ;  it  is  a  development 
"in  depth"  rather  than  "in  breadth."  The  latter  is  the  characteristic 
feature  of  the  new  country  which  applies  to  the  achievements  of  the 
older  countries  to  the  utilization  of  undeveloped  wealth.  He  believes 
that  the  period  of  the  general  influence  of  Germany  on  the  chemical 
industrial  development  in  the  United  States  has  now  about  passed, 
and  the  branches  of  inorganic  chemistry  in  the  United  States  have 
become  or  are  becoming  independent.  Metallurgy  has  long  become 
independent,  and  in  the  size  of  plants,  the  development  of  machinery 
and  the  output  of  metals,  it  has  generally  surpassed  Europe.  The 
American  manufacturer  does  not  consider  research  work  as  a  neces- 
sary supplement  to  the  regular  operation  of  his  plant,  w-hile  the 
German  manufacturer  generally  employs  a  certain  number  of  chem- 
ists who  do  research  work,  the  results  of  which  are  not  felt  by 
immediate  improvement  of  the  income  of  the  factory,  but  only  by 
possible  results,  hoped  for  in  the  future.  He  discusses  at  length 
the  study  of  electrochemistry  and  of  physical  chemistry  in  American 
universities,  and  gives  a  general  comparison  of  American  and  Ger- 
man universities ;  tire  student  entering  a  university  in  the  United 
States  has  had  by  far  less  scientific  education  than  in  Germany. 
On  the  other  hand,  in  American  boys  a  certain  technical  intuitive 
power  is  developed  to  a  remarkable  and  much  greater  degree  than 
in  German  hoys;  in  this  respect  the  workshops  in  high  schools, 
manual    training   schools,    and    universities,   have    an    important    in- 
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flucncc.  I'Tum  tlio  CitTiiiaii  imiiit  of  view,  llic  ttluc.itioii  in  i.li('iiii->li > 
in  Aiiirricnn  univi-r^itics  iipptMrs  "superficial  uiul  practical."  I"rr>m 
the  Aincricaii  ])oiiit  of  view,  the  I'ducatuui  in  chemistry  in  (icrnian 
universities  appears  "thoroiiKli  and  impractical."  lie  emphasizes 
the  importance  of  pliysical  du-nnstry  to  the  inorKanic  chemist;  as  it 
is  not  a  special  branch  of  chemistry,  it  presents  the  only  general 
method  hy  which  the  chemist  should  think.  lie  then  discusses  the 
industrial  tlevelopment  of  electrochemistry  in  tlic  United  Slates. 
California  is  not  yet  "ripe"  for  electrochemical  indtistrics,  although 
there  arc  roo»1  prospects  fc>r  electrolytic  copper  refming  in  the  north- 
ern part  of  the  State  and  for  the  electrolytic  mining  of  tin  from  scrap 
tin  in  the  southern  part ;  as  the  price  of  zinc  is  high,  the  precipitation 
of  gold  from  cyanide  solutions  by  means  of  the  electric  current  also 
appears  promising.  It  woidd  be  wrong  to  assume  that  the  enormous 
developomeni  of  the  in<lustrics  and  engineering  in  general  in  llic 
United  States  has  been  due  to  waier  power  developments;  the  in- 
crease of  steam  power  has  been  much  greater  since  1870  than  the 
development  of  water  power.  Concerning  the  cost  of  generating 
electrical  energy  by  steam  power,  he  states  among  other  things  that 
the  cost  of  the  electric  horse-power  hour,  produced  by  steam  power, 
is  about  1  to  1.J5  cent  for  a  greatly  varying  load  curve  and  discon- 
tinuous operation,  but  that  for  absolutely  continuous  operation  with 
uniform  load  the  cost  is  much  smaller,  and  may  be  as  low  as  0.25 
cent  per  horse-power  hour.  Canada  is  even  richer  than  the  United 
States  in  water  powers  which  can  be  cheaply  developed.  He  gives 
data  concerning  the  amount  of  power  used  by  the  different  electro- 
chemical concerns  in  Niagara.  He  thinks  that  for  the  power  used 
in  the  two  plants  of  the  Pittsburg  Reduction  Company,  15,500  hp 
is  nearer  the  truth  than  10,500,  as  given  by  Dr.  J.  W.  Richards;  the 
company  itself  declines  to  give  the  e.xact  figure.  He  gives  descrip- 
tions of  the  processes  used  by  the  Union  Carbide  Company  and  the 
Pittsburg  Reduction  Company,  at  Niagara;  the  manufacture  of 
ferro-chronium  by  the  Wilson  Aluminum  Company,  in  Kanawha 
Falls,  W.  Va.,  the  manufacture  of  silicon  copper  by  the  Cowles 
Electric  Smelting  &  Aluminum  Company  in  Lockport;  and  the 
Acker  process  in  operation  at  Niagara.  The  success  of  the  Acker 
process  is  said  to  be  technically  perhaps  the  most  unexpected ;  the 
voltage  is  higher  than  in  other  process,  but  the  current  efficiency 
is  better  than  in  any  other  known  process  for  alkali  and  chlorine. 
The  durability  of  the  apparatus  is  said  to  be  fully  satisfactory,  and  if 
this  be  found  to  be  the  case  in  the  future,  the  process  would  have 
all  chances  of  becoming  the  standard  one  on  account  of  its  simplicity 
and  elegance  if  there  was  not  the  high  power  consumption.  In  any 
case  the  success  is  to  be  considered  as  a  remarkable  technical  achieve- 
ment.— Zcil.  f.  Elcktrochcniic,  April  16,  30. 

Action  of  Hydrochloric  Acid  in  Various  Sok'Cnts  u[>oii  Metals. — 
P.\TTEN'. — A  paper  in  which  he  first  refers  to  the  opinion,  often  ex- 
pressed that  there  cannot  be  any  chemical  action  except  between 
ions,  and  that  the  presence  of  water  or  moisture  is  an  essential  con- 
dition for  enabling  a  chemical  action  to  go  on.  Kahlenberg,  how- 
ever, has  shown  that  the  oleates  of  copper,  nickel  and  cobalt  dissolve 
in  benzine  to  form  non-conducting  solutions  and  that  dry  hydro- 
chloric acid  gas  precipitates  instantly  the  chlorides  of  these  metals  ; 
he  also  found  similar  and  analagous  reaction.  To  further  study  the 
action  of  chemicals  upon  each  other  in  solutions  in  which  the  con- 
duction of  electricity  is  extremely  slight,  the  present  author  has  dis- 
solved gaseous  hydrochloric  acid  in  various  solvents  and  brought 
the  resulting  solutions  into  contact  with  a  number  of  metals  and 
carbonates.  From  this  it  appears  that  the  presence  of  water  is  not 
a  necessity  in  order  that  chemicals  may  react  upon  each  other;  a 
chemical  system  need  not  conduct  electricity  electrolytically  in  order 
that  chemical  action  takes  place.  There  is  an  interesting  appendix 
to  this  paper,  referring  to  a  statement  of  Remsen  that  he  had  been 
unable  to  get  hydrogen  by  acting  upon  dry  zinc  with  hydrogen 
chloride  dissolved  in  dry  benzine;  this  is  in  contradiction  with 
Kahlenberg's  results :  the  present  author  shows  that  Remsen's  failure 
was  due  to  the  fact  that  moisture  was  not  excluded  in  his  experi- 
ments. Kahlenberg's  results  are  confirmed. — Jour.  Phys.  Chem., 
March. 

Electrolysis  of  Water. — Whitney. — A  paper  referring  to  the  re- 
cent investigation  of  Bigelow  on  the  continual  electrolysis  of  water 
at  voltages  below  the  decomposition  value.  He  thinks  that  a  strict 
application  of  the  Nernst  formula  for  e.m.f.  of  polarization  would 
explain  all  the  phenomena  observed  and  described  by  him  without 
the  necessity  of  introducing  any  new  corpuscular  hypothesis.  When- 
ever a  very  small  e.m.f.  is  applied,  too  small  for  visible  electrolysis, 


iluiL  iiiiMuili.il)  l\  xKiiis  at  least  such  an  amount  of  real  electrcjlysis 
as  is  capable  <>f  chaiiKUiK  the  poles  into  electrodes  whose  charac- 
teristic e.m.f.  Is  ecjual  an<l  opposite  to  the  impressed  e.m.f.  The 
earliest  experiments  on  polari/ation  point  to  this  as  a  fact.  In  the 
case  of  an  a<|UeoUH  solution,  the  gases  when  dissolved  in  the  elec- 
trolyte are  capable  <»f  depolarizing  the  electnnles,  especially  the 
hydrogen;  the  o.sygen  electrode  and  a  current  at  very  low  voltage 
seems  a  necessary  result,  which  should  depend  largely  on  difTusion 
and  Convection,  as  the  actually  studied  current  evidently  does.  The 
i|u:inlity  factor  of  the  electrical  energy  necessary  to  decompose  the 
water  is  the  constant  of  I-'araday's  law,  but  the  intensity  factor  by 
which  this  must  be  multiplied  to  give  the  energy  necessary,  is  the 
e.m.f.  of  polarization.  This,  in  accord  with  the  llelmholtz-Nernst 
concejitions,  is  a  function  of  the  concentration  at  the  active  electrodes. 
He  claims  that  Migelow's  experiments  support  this  view. — Jour.  Phys. 
Chcm.,  March. 

The  Disintegration  of  the  Anode. — Woiii.w  ii.i.. — A  very  long  paper 
on  the  phenomena  of  the  disintegration  of  the  anode.  The  formation 
of  the  anode  slime  in  electrolytic  refining  is  mainly  due  to  the  iion- 
miilnriii  composiiion  of  the  anode,  but  even  when  an  absolutely  pure 
and  uniform  cupper  anode  is  used  in  pure  sulphuric  acid,  there  is 
a  formation  of  a  fine  red  powder  on  the  anode,  which  he  claims  must 
be  a  precipitate  from  the  electrolyte.  He  gives  a  long  list  of  facts 
which  sui)port  his  theory. — Zeil.  f.  Elektrochemie,  April  23. 

REFERENCES 

Electrolytic  Oxidation  of  Aromatic  Compounds. — Sebor. — .An  ac- 
count of  some  experiments  in  which  he  investigated  the  conditions 
under  which  aromatic  compounds  can  be  oxidized  electrolytically. 
.\  high  current  density  should  be  used,  but  the  current  is  neverthe- 
less small. — Zcit.  f.  Elektrochemie,  April  30. 

The  Dissociation  Constant  and  Identity  and  Purity  of  Organic 
Comfottuds. — ScuDDER. — An  account  of  a  long  investigation  of  the 
reliability  of  the  dissociation  constant  as  a  means  of  determining  the 
identity  and  purity  of  organic  compounds.  He  concludes  that  it  is  a 
moderately  reliable  aid  to  identification,  but  its  use  is  limited. — Jour. 
Phys.  Chcm.,  .April. 

Units,  Measurements  and  Instruments. 

Damf'ed  Ballistic  Galvanometer. — Stew.\rt. — A  paper  in  which  the 
author  states  that  the  theory  of  the  ballistic  galvanometer  as  usually 
presented  assumes  either  that  there  is  over  damping  or  that  it  is 
small.  Consequently  there  is  a  general  impression  that  a  well- 
damped  ballistic  galvanometer  cannot  be  used  to  measure  or  to  com- 
pare quantities  of  electricity ;  yet  it  has  been  shown  experimentally 
that  such  a  galvanometer  can  be  used ;  when  used  in  determinations 
of  magnetic  induction  no  appreciable  errors  have  been  detected. 
The  author  gives  a  mathematical  theory  of  the  damped  ballistic 
galvanometer  and  shows  that  the  throw  in  a  galvanometer  whose 
motion  is  aperiodic,  is  directly  proportional  to  the  quantity  of  elec- 
tricity, and.  therefore,  conforms  to  the  general  rule  of  undamped 
ballistic  galvanometers.  This  result  is  obtained  under  the  assump- 
tion that  the  damping  force  is  directly  proportional  to  the  velocity ; 
if  the  damping  is  due  to  induced  currents,  no  matter  wOiere,  this  is 
strictly  true ;  in  the  case  of  air  damping  it  is  approximately  true.  He 
also  assumes  that  the  force  of  restitution  is  proportional  to  the 
angular  deflection.  This  for  the  movable  needle  type  is  true  only 
for  small  deflections,  but  for  the  d'Arsonval  galvanometer,  it  is  not 
so  restricted.  He  shows  that  in  an  aperiodic  d'.Arsonval  galvano- 
meter the  throw  is  appro.ximately  independent  of  the  moment  of 
torsion  of  the  suspension  strips.  This  is  of  some  practical  importance, 
as  it  often  happens  that  in  low-resistance  galvanometers  of  this  type, 
the  suspension  strips  have  as  great  and  sometimes  greater  resistance 
than  the  coil  itself.  When  this  galvanometer  is  intended  for  ballistic 
work  with  an  earth  inductor  or  in  electromagnetic  experiments  when 
the  damping  is  necessarily  great,  the  galvanometer  being  used  on 
closed  circuit,  a  considerable  gain  may  be  had  by  not  making  the 
strips  so  small.  In  a  well-damped  galvanometer  the  principal  agent 
in  overcoming  the  velocity  imparted  to  the  needle  and  thus  limiting 
the  throw,  is  not  the  earth's  field  or  the  torsion  of  the  suspension, 
but  the  damping.  The  author  concludes  that  in  all  the  determina- 
tions of  magnetization  curves  and  hysteresis  loops  by  the  ballistic 
method,  a  great  deal  of  time  may  be  saved  by  using  as  the  ballistic 
galvanometer  an  ammeter  without  its  shunt  or  a  voltmeter  without 
its  series  resistance. — Phys.  Rev.,  March. 
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Use  of  Meters. — An  abstract  of  the  report  of  a  committee,  ap- 
pointed by  the  Professional  Syndicate  of  Electric  Stations,  on  the 
use  of  meters  in  the  systems  of  French  central  stations.  The  report 
gives  a  summary  of  the  replies  receive  to  inquiries  sent  to  the 
different  central  stations.  For  direct  current,  motor  meters  are 
universally  used.  The  meters  are  tested  at  different  intervals  by  the 
different  stations,  these  intervals  varying  between  one  month  and 
two  years;  in  some  stations  they  are  tested  only  upon  a  complaint 
of  a  customer.  The  replies  received  concerning  starting  and  exact- 
ness were  rather  uniform;  they  indicate  that  a  meter  starts  at  about 
one-fiftieth  of  its  normal  pow'er  and  that  the  accuracy  is  about  one- 
twentieth  of  this  power.  The  use  of  the  O.  K.  (O'Keenan)  meter 
is  less  general  than  that  of  the  Thomson  meter ;  but  the  former  seems 
to  be  considered  to  be  more  sensitive.  Concerning  alternating- 
current  meters,  less  replies  were  received.  The  following  types 
are  in  use :  Batault,  Blathy,  Japy  and  that  of  the  Creil  Company. 
The  meters  are  said  to  register  the  wattless  current  at  a  power  factor 
above  0.6  to  0.8 ;  some  are  said  to  be  exact  for  a  power  factor  of  0.3. 
They  are  practically  independent  of  the  variations  of  e.m.f.,  and 
of  the  wave  form.  Nothing  is  said  on  the  influence  of  the  fre- 
quency.— L'Ind.  Elec,  April  25. 

Measuring  Very  Lozo  Resistances. — Rennie. — A  communication 
in  which  he  comments  on  a  method  recently  described  and  in  use  in 
the  German  Reichsanstalt  for  comparing  very  low  resistances,  and 
which  he  thinks  is  too  complicated.  He  is  of  the  opinion  that  a 
more  promising  method  for  this  important  class  of  measurement 
will  be  found  on  the  lines  of  the  differential  galvanometer  method. 
The  present  form  of  the  Cranley  arrangement  has  shown  itself 
amply  capable  of  giving  results  to  I  in  10,000,  while  an  accuracy  of 
I  in  1,000  is  easily  obtained.  It  is,  therefore,  thought  that  it  is  in 
the  direction  indicated  by  the  differential  galvanometer  that  progress 
is  to  be  sought.^Lond.  Elec.,  May  i. 

REFERENCES. 

Electric  Micrometer. — Shaw. — A  detailed  illustrated  description 
of  an  electric  micrometer  for  laboratory  use.  It  reads  in  units  of 
O.ooi  mm  or  i  micron,  the  error  being,  under  favorable  conditions, 
not  more  than  !/2  micron.  The  scale  is  very  long,  the  range  being 
from  I  to  40,000  microns  or  more.  The  applicability  of  the  instru- 
ment to  various  measurements  is  described. — Phys.  Rev.,  March. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy  at  the  Sea  Coast. — Sh.m<m,\n. — .\  communi- 
cation in  which  he  points  out  that  there  is  at  the  present  time  a 
large  and  very  useful  field  for  the  immediate  application  of  wireless 
signalling  over  moderate  distances  for  the  prevention  of  wrecks 
along  the  seacoast.  He  remarks  that  the  "effective  range"  of  a  wire- 
less telegraphy  station  varies  from  time  to  time  even  when  the  utmost 
care  is  taken  to  eliminate  all  instrumental  irregularities ;  apparently 
it  depends  upon  certain  obscure  atmospheric  conditions.  While  the 
Morse  alphabet  is  useful  in  all  signalling  operations,  he  prefers 
another  system  for  the  purpose  of  preventing  wrecks  ;  he  proposes 
to  install  the  apparatus  on  a  dangerous  island  or  headland  ;  some 
simple  combination  of  impulses  is  taken  to  serve  as  a  code  abbrevia- 
tion for  the  name  of  the  danger  point,  for  instance  by  the  letter  i, 
represented  by  two  dots ;  these  are  transmitted  automatically  at 
the  commencement  of  every  minute  by  the  action  of  a  cam  operated 
by  clockwork ;  automatically  the.  transmitter  is  connected  first  to  a 
vertical  wire  of  great  length,  representing  transmission  over  a  zone 
of  five  miles,  then  to  a  shorter  air  wire,  representing  transmission 
over  a  zone  of  three  miles,  and  then  to  a  still  shorter  air  wire,  for 
transmission  over  only  one  mile.  When  a  ship  is  within  five  miles 
near  the  danger  point,  it  receives  the  letter  i,  once  at  the  commence- 
ment of  a  minute,  while  it  receives  it  twice  or  three  times,  when  at  a 
distance  of  three  miles  or  one  mile  respectively.  In  this  system  the 
dot  combination  (or  letter)  indicates  the  name  of  the  danger  point, 
and  the  number  of  times  this  combination  is  received  at  the  com- 
mencement of  each  minute,  indicates  the  approximate  distance  frorn 
the  ship  to  the  danger  point.  The  manner  in  which  the  character  of 
the  signals  change  as  the  ship  continues  her  course,  serve  to  show 
whether  she  is  going  towards  or  away  from  the  danger  point. — Lond. 
£/£T..May8. 

REFERENCE. 

Wireless  Telegraphy  and  the  Army. — Prasch. — An  illustrated 
article  on  the  applications  of  wireless  telegraphy  to  the  uses  of  the 
army. — Zeit.  f.  Elclc,  May  3. 


Miscellaneous. 

Separation  of  Metals  hy  l-Jcctmstalic  Means. — Negresno. — A  de- 
scription of  an  experiment  in  which  he  connects  a  horizontal  metallic 
disc  to  the  positive  pole  of  a  Wimshurst  machine,  and  the  plate  from 
which  it  was  cut,  to  the  negative  pole.  If  a  mixture  of  sand  and 
finely  divided  metal  is  dusted  upon  them  the  sand  is  deposited  chiefly 
upon  the  disc  and  the  metal  on  the  other  plate.  The  method  may 
he  useful  in  the  separation  of  metals  from  their  ores,  and  also  in 
the  separation  of  two  mixed  metals  ;  in  a  mixture  of  powdered  brass 
and  copper,  for  instance,  the  brass  is  repelled  and  deposited  on  the 
upper  disc. — Coinptes  Rendus,  .April  20;  abstracted  in  Lond.  Elec, 
May  8. 

American  Physical  Society. — The  minutes  of  all  meetings  of  this 
society  and  abstracts  of  the  papers  read  before  it  will  hereafter  be 
published  in  the  Phys.  Rev.;  the  publication  of  the  bulletin  of  the 
society  has  been  discontinued.  -An  account  of  the  Washington  meet- 
ing held  December  31,  1902,  and  January  i,  1903,  is  given  in  Phys. 
Rev.,  March. 

REFERENCE. 

Engineering  Education. — Dalbv. — A  paper  read  before  the  British 
Inst.  Mech.  Eng.  on  the  education  of  engineers  in  America,  Germany 
and  Switzerland. — Lond.  Elec,  May  i. 

Biographical.— BEyijAMiT^. — An  account,  with  portrait,  of  the  life 
and  work  of  Alexander  Graham  Bell. — Sc  Am.,  May  2. 


New  Books. 


Finances  of  Gas  and  Electricity  Manufacturing  Enterprises. 
By  W.  D.  Marks,  Philadelphia,  Pa.  125  pp.  Price,  $1. 
The  author  of  this  very  entertaining  and  instructive  little  volume 
is  well  known  as  an  engineer  and  central  station  manager.  He 
has  drawn  largely  upon  his  own  experience,  but  has  chosen  to  pre- 
sent some  of  the  data  in  a  rather  unusual  controversial  form,  which, 
to  say  the  least,  compels  attention.  The  aim  of  the  book  is  to  show 
how  much  ought  to  be  charged  by  a  plant  for  gas  and  electricity  to 
make  the  enterprise  profitable,  and  this  question  opens  up  many 
others  relative  to  the  design  of  the  plant  and  features  of  operation. 
Not  only  is  data  given  with  regard  to  one  large  city,  but  Prof. 
Marks  discusses  small  lighting  and  railway  enterprises  from  the 
standpoint  of  a  searching  analysis  of  all  the  conditions  involved,  and 
illuminates  his  subject  very  effectively.  Even  those  who  may  not 
agree  with  his  processes  of  reasoning  can  learn  a  good  deal  from 
his  general  and  searching  treatment  of  the  subject.  We  are  glad 
to  note  his  insistence  on  a  full  allowance  for  depreciation,  and  may 
also  signalize  as  worthy  of  study  his  remarks  on  meters  and  his 
commendation  of  hot  water  or  exhaust  steam  auxiliary  business. 
The  dollar  spent  by  any  central  station  man  for  this  pithy  little 
book  is  well  invested. 


Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institute,  1901.  Washington:  Government  Printing  Office. 
782  pages,  illustrated. 

The  most  interesting  section  of  the  Smithsonian  Annual  Report 
for  the  year  ending  June  30,  igoi,  is  an  account  of  the  history  to 
date  of  the  Smithsonian  Inistitution,  accompanied  by  a  number  of 
well-engraved  portraits.  The  reading  of  this,  however,  gives  rise 
to  a  doubt  if  the  purpose  of  the  founder,  "the  increase  and  diffusion 
of  knowledge,"  has  been  so  served  as  to  exert  any  considerable  in- 
fluence in  advancing  knowledge.  At  the  time  when  the  policy  of  the 
Institution  was  fixed  it  might  have  appeared  that  great  good  could 
be  accomplished  by  the  publication  of  original  memoirs  and  their 
free  distribution  to  important  libraries  throughout  the  world ;  in 
the  giving  of  popular  lectures  in  Washington,  their  publication  and 
distribution  to  libraries  and  individuals;  in  the  stimulation  of  scien- 
tific work  by  providing  apparatus,  and  by  making  grants  of  money 
to  worthy  investigators ;  and  in  the  co-operation  with  government 
departments  in  advancing  work  useful  to  the  general  government. 

At  the  present  day,  however,  it  would  seem  that  any  aid  that  may 
be  given  by  the  Smithsonian  Institution  to  any  of  these  objects  has 
become  superfluous.  Original  contributions  to  knowledge  can  now 
be  made  through  channels  which  lead  to  more  immediate  and  wider 
publicity  among  those  directly  interested  than  through  the  occa- 
sional memoirs  of  the  Smithsonian  Institution — an  advantage  that 
cannot  be  balanced  by  the  free  gift  of  the  latter  publications.     We 
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uri*  nut  :iv\.'iri'  of  any  popular  Iccturo  lliiit  liavo  l)fiMi  kivui  mi  W'a^li 
inRton  wliicli  have  liati  an  ioia  of  (liv  inllupiicc,  for  csaniplc,  uf 
tliOiic  K>v('ii  licfori-  (he  Koyal  histitutioii  of  London  und  similar 
ImuIk's.  TIic  uiaKnilu'cnt  c(|tiipniiMU  of  nioilcrn  u^ivl■r^itl^^,  and, 
aliovi-  ail.  tl)r  splcndul  C'arni'Kic  K^ant,  furnish  facilities  for  oriiiinal 
invi-sliKation  that  niiniuii/c  this  function  of  tlu-  Institution;  and 
the  Kuvcrnment  scientilic  departinciUs  as  now  orKani/cd  coidd 
ilouhtlfss  hf  fiVicii-ntly  conducted  without  aid  from  the  Institution. 

In  looking  over  the  list  of  pid)lications  of  the  Smithsonian  Insii 
tute  diiriuK  the  year  endiiiK  June  Mh  ii/)i,  we  find  only  a  reference 
to  a  "Smithsonian  Contrihiitioii  to  KnowledRe,"  namely,  a  memoir 
<in  experiments  on  ioni/ed  air  liy  Dr.  Carl  Uarus,  wliich  is  st,ited  to 
he  in  the  hands  of  the  printer.  In  the  "Miscellaneous  Collections" 
there  arc  noted  a  Ilihlionraphy  of  Chemistry;  a  paper  hy  LauRley  and 
N'ery,  entitled,  "The  Che.iiicst  l'"orm  of  Light";  a  list  of  oliscrv.itories. 
nnd  two  volumes  comprising  documents  relative  to  the  origin  and 
history  of  the  Smithsonian  Institute,  containing  altogether  lyM.? 
pages.  The  other  puhlications,  aside  froni  official  reports,  arc  re- 
prints of  articles  from  Smithsonian  Aimual  Reports,  the  articles 
themselves  being  in  almost  every  case  helated  reprints  from  other 
sources:  and  finally  a  numher  of  pid)lications  of  government  de- 
|)artments  issued  under  supervision  of  the  Smithsonian   Institution. 

The  present  annual  volume  comprises,  aside  from  the  report  of 
the  secretary,  about  600  pages,  containing  about  three  score  articles 
which,  with  very  few  exceptions,  are  reprints  of  articles  that  appeared 
in  1901.  Among  these  are  a  number  on  physical  subjects,  as  follows : 
A  reprint  of  a  Royal  Institution  paper  by  Prof.  Poynting.  enliiled. 
"Recent  Studies  in  Ciravitation" ;  a  reprint  from  the  I'liyloso/'liiciil 
Miigaaiiii-  of  a  paper  by  Lord  Kelvin  on  "Ether  and  Gravitation 
through  Intinite  Space"  ;  a  reprint  from  the  Popular  Science  Monthly 
of  an  article  by  Prof.  J.  J.  Thomson,  entitled,  "On  Bodies  Smaller 
than  Atoms" ;  a  reprint  from  the  Revue  des  Deux  Motides  of  an 
article  by  A.  Dastre.  entitled.  "The  New  Radiations :  Cathode  Rays 
and  Rontgen  Rays"  ;  a  reprint  from  the  Proceedings  of  the  Royal 
Institution  of  a  paper  by  Marconi  on  "Wireless  Telegraphy" ;  a 
reprint  from  Everybody's  Magaaiue  of  the  article  by  Prof.  W.  A. 
Anthony  on  "Transatlantic  Telephoning"  ;  a  reprint  from  the  Trans- 
actions of  the  American  Institute  of  Electrical  Engineers  of  the  paper 
by  Mr.  W.  J.  Hanniier  on  the  "Telephonograph"  ;  a  reprint  from  the 
Po/iular  Science  Monthly  of  a  paper  by  Prof.  Glazebrook  on  "The 
Aims  of  the  National  Physical  Laboratory  of  Great  Britain" ;  a 
reprint  of  a  paper  read  by  Walter  Hough  before  one  of  the  1900 
Paris  congresses,  entitled,  "The  Development  of  Illnniination" ;  a 
paper  read  by  Prof.  S.  P.  Langley  read  before  the  Philosophical 
Society  of  Washington,  entitled,  "The  Laws  of  Nature";  and  an 
address,  reprinted  from  a  Johns  Hopkins  University  Circular,  by 
Prof.  Mendenhall  in  commemoration  of  Prof.  Henry  A.  Rowland. 

As  with  scarcely  an  exception  the  papers  above  mentioned,  as 
well  as  most  others  in  the  Annual  dealing  with  other  branches  of 
science,  received  wide  publicity  at  the  time  of  their  delivery  in  pub- 
lications much  more  accessible  than  the  Smithsonian  Annual,  to 
reprint  them  in  the  latter  two  or  more  years  later  appears  to  involve 
a  waste  of  effort. 


l-'iiially,  the  v>dmne  gives  diagrams  showing  the  circuits  and  paths 
of  current,  throuuh  all  the  best  forms  of  controllers,  under  all  cir- 
cmnstances.  The  book  then  concludes  with  a  catechistic  set  of  (|ues- 
tions  and  answers  relating  to  the  operation  of  electric  cars.  The  fact 
that  the  ■•intliors  are  practic;d  men,  who  have  written  from  a  slainl- 
point  of  till-  front  platform,  lends  auihuniy  to  the  work. 


How  TO  Become  a  Competent  Motorm.\n.  By  Virgil  B.  Livermore 
and  James  Williams.  New  York :  D.  Van  Nostrand  Company. 
232  pages,  illustrated.  Price,  $1.00. 
This  is  one  of  the  practical  volumes  and  deals  with  the  electric 
street  car  motor  in  much  the  same  fashion  that  the  numerous  cate- 
chisms on  the  locomotive  deal  with  that  form  of  prime  mover.  In 
many  respects,  to  use  a  trite  expression,  the  book  fills  "a  long-felt 
want,"  for  there  is  very  little  literature  that  the  would-be  motorman 
can  obtain  as  a  guide  to  the  practice  of  his  art.  To  meet  this  de- 
ficiency, the  prominent  electric  railway  companies  are  establishing 
schools  for  the  training  of  niotormen.  and  while  it  is  impossible 
for  any  written  presentation  to  compare  with  ocular  and  practical 
instruction,  this  little  volume  forms  a  handy  memorandum,  will 
supplement  demonstrations,  and  become  a  valuable  pocket  companion. 
The  book  is  divided  into  a  series  of  sections  that  hardly  have  the 
continuity  of  chapters.  These  sections  deal  with  the  various  methods 
of  street  car  control,  and  minutely  describe  the  operation  of  the 
controllers  and  other  pieces  of  apparatus  for  manipulating  electric 
cars.  This  portion  occupies  about  one-third  of  the  volume.  Then 
comes  a  very  exhaustive  and  complete  set  of  rules  concisely  setting 
forth  the  best  method  of  procedure  under  all  of  the  emergencies 
of  which  the  authors  can  conceive. 


IKJOKS    RE<°KIVKIl. 

La  Tkaction  Ei.ectriuuk:  Tramways,  Locomotives  cl  Mctropoli- 
tains  I'^lcclricpies.  Par  I'aiil  Dupuy.  Paris:  C.  Naud.  41J5  pages,  ,^0.4 
ill.     Price,   u  fr.incs. 


Directory  of  Electrical  Societies,  Etc. 


Amliucan  EuucTKociitMiCAL  SocitiY.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  N'ork.  (ieneral  meeting,  Niagara 
Falls,  June  J(),  July  3.     Programme  i)rinted  elsewhere  in  this  issue. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10   Federal    Street,    Pittsburg,   Pa 

American  Street  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Euison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary, 
P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,   Wis. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.    Next  meeting,  Toronto,  Ont.,  1903. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.     Board  of  Directors  meets  every  second  Friday  of  each 

month. 

K.N'GiNK  Blii.ueks'  Associ atio.v.  F.  P.  Ide,  .Springfield,  111.,  Sec- 
retary. 

Intek.natioxal  Association  of  Mrxicii-AL  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  ext  meeting,  Atlantic  City. 
N.  J.,  September  2,  3  and  4,  1903. 

Interstate  Independe.nt  Telephone  Associ.\tio.\.  Secretary,  E. 
M.  Coleman,  Louisville,  Ky. 

National  Electric  Light  Associ.\tion.  Secretary,  James  B. 
Gaboon,  136  Liberty  Street,  New  York. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy,  104  Lib- 
erty Street.  New  York. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association.  Secretary.  E.  W. 
Pichardt,  Huntingburg,  Ind. 


Weston  Employees'  Club. 


On  the  evening  of  May  22  the  Weston  Electrical  Instrument  Com- 
pany tendered  an  inauguration  reception  to  the  Weston  Employees' 
Club,  the  occasion  being  the  formal  opening  of  the  new  club  rooms 
at  the  company's  plant  at  Waverly  Park,  Newark,  N.  J.  There  were 
about  1,000  gentlemen  and  ladies  present,  and  the  afifair  was  marked 
with  cordiality  and  good-fellowship  throughout. 

The  evening's  entertainment  consisted  of  some  excellent  instru- 
mental and  vocal  music  followed  by  a  dance  w'hich  lasted  well  into 
the  early  hours  of  Saturday.  An  elaborate  banquet  was  served 
at  midnight.  Towards  the  end  of  the  musical  programme  Mr. 
Edward    Weston,   president   of   the   company,   made   an    address   in 
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Avliicli  he  duilt  111)1)11  the  importance  of  establishing  closer  relations 
and  a  better  understanding  between  officers  and  employees  of  indus- 
trial concerns.  "Very  often,"  he  said,  "the  employers  and  employees 
are  at  odds  because  no  effort  is  made  by  either  to  understand  the  ■ 
other.  With  a  view  to  bringing  these  two  interests  of  his  company 
into  closer  contact  and  thus  promote  harmonious  relations  between 
them,  tlie  Weston  Company  had  encouraged  and  aided  the  employees 
in  forming  and  establishing  this  club.  He  explained,  however,  that 
it  was  not  wise  for  the  manufacturer  to  go  outside  of  his  business 
to  tak-e  up  matters  belonging  to  the  worker.  This  fact  led  to  the 
a-doption  of  a  plan  whereby  the  administration  of  the  affairs  of  the 
club  would  be  entirely  in  the  hands  of  the  members  themselves,  the 
coiiipany  providing  the  rooms  and  retaining  only  its  building  rights. 

Mr.  A.  O.  Benecke,  chief  electrician  of  the  company,  in  behalf 
of  the  employees,  thanked  Mr.  Weston  for  his  interest  in  their  behalf 
and  assured  him  that  the  feeling  was  reciprocated.  In  closing  his 
remarlcs,  he  presented  Mr.  W^eston  with  a  massive  silver  loving  cup 
as  a  tol<ien  of  the  esteem  with  which  he  is  held  by  the  employees. 

Mr.  Weston  found  it  difficult  to  control  his  emotions  when  he 
arose  to  receive  the  gift.  After  expressing  his  thanks,  he  gave  an 
interesting  account  of  the  company's  development  from  its  beginning 
to  the  present  time,  and  concluded  by  paying  a  compliment  to  th 
skill  of  .American  engineers  and  workmen  in  successfully  solving 
the  many  difficulties  encountered  in  the  development  of  the  company's 
products,  which  are  now  used  in  every  civilized  country  on  the  face 
of  the  globe. 

For  club  purposes  the  company  has  provided  two  entire  floors  of 
a  large  four-story  brick  building.  The  floors  are  200  ft.  long  x  38 
ft.  wide,  and  are  completely  furnished  and  equipped  for  their  special 
uses.  The  dining  room  has  a  seating  capacity  for  300  persons,  wher 
it  is  proposed  to  furnish  meals  to  the  employee-members  at  just  suffi- 
cient profit  over  actual  cost  to  keep  the  club  running. 

The  dining  room  on  the  occasion  of  the  reception  contained  three 
long  rows  of  tables,  running  its  entire  length,  with  a  break  here  an' 
there.  Along  the  center  of  each  row  of  tables  was  laid  an  Elbligh' 
lamp,  with  vari-colored  lamps,  and  at  the  breaks  in  the  long  table? 
the  strips  were  carried  over  the  gaps  in  the  form  of  an  arch,  suffi 
ciently  high  to  permit  a  person  to  pass  under.  When  the  current 
was  turned  on  the  effect  was  very  pretty.  This  hall,  as  well  as  the 
reception  and  dancing  hall,  was  decorated  with  festoons  of  Elblight 
streamers  and  profusely  draped  with  flags  and  banners.  The  electrical 
decorations  of  the  side  rooms,  which  were  temporarily  utilized  as 
part  of  the  banquet  hall,  were  particularly  effective.  In  the  center  of 
the  tables  were  large  bouquets  of  artificial  flowers  studded  with 
electric  lights  which  gave  a  warm  glow  to  the  surroundings. 

One  of  the  features  of  the  club's  quarters  is  the  bathing  pool,  said 
to  be  the  largest  indoor  bath  in  the  country.  It  is  150  ft.  long  and 
about  15  ft.  wide.     It  is  fitted  up  in  the  most  approved  manner. 


Ijcgin  prixluctiun  in  July  next.  The  initial  installation  will  employ 
1,200  hp.  and  the  output  will  be  sold  to  manufacturers  of  steel, 
both  in  Canada  and  the  United  States. 


Ferro-Manganese  Plant  in  Canada. 


.'\  bill  has  been  agreed  to  by  the  Legislature  of  New  Brunswick 
to  incorporate  the  Electro-Manganese  Company,  with  a  capital  of 
$1,500,000,  and  power  to  increase  this  capital  to  $10,000,000.  The  in- 
corporators are  Barton  E.  Kingman,  New  York ;  Fred.  C.  Sayles  and 
Robert  S.  Sayles,  Providence,  R.  I.;  Harry  McLaughlin,  New  York. 
and  Mattew  W.  Lodge,  of  Moncton,  N.  B.  They  propose  to  reduce 
wad,  or  bog  ores,  which  abound  in  the  Province  of  New  Brunswick, 
and  from  these  ores  obtain  ferro-manganese  and  spiegeleisen,  with 
the  ultimate  idea  of  establishing  a  steel  plant.  They  have  a  process 
of  reducing  the  ores  by  electricity,  and  claim  that  for  the  first  time 
it  has  been  found  this  can  be  done  on  a  commercial  basis,  but  a  great 
water  power  and  a  large  electric  plant  are  required.  For  this  pur- 
pose, therefore,  they  wish  to  be  granted  by  the  government  the  use  of 
the  immense  water  power  at  the  Grand  Falls,  on  the  St.  John  River, 
where  they  will  erect  a  big  plant.  The  company,  it  is  stated,  has 
concluded  arrangements  for  establishing  at  Shawinigan  Falls,  Que., 
works  for  the  production,  on  a  large  scale,  of  ferro-manganese. 
The  contract  calls  for  the  delivery  to  the  company  by  the  Shawinigan 
Water  &  Power  Company,  of  electrical  pow-er  to  the  amount  of 
5.00C  hp.  The  necessary  plant  will  be  installed  at  once,  and  to  facil- 
itate tlu-  operations  of  the  company  during  the  construction  of 
[lermancnt  works,  a  temporary  arrangement  has  been  made  with 
the  Shawinigan  Carbide  Company,  to  operate  in  a  part  of  the  latter 
company's  buildings.     This  will  allow  the  Manganese  Company  to 


Ventilated  Cell  Diverter. 


The  "Ventilated  Cell  Diverlers"  manufactured  by  the  Westing- 
house  Electric  &  Manufacturing  Company  are  designed  to  express 
the  latest  and  best  ideas  in  this  form  of  electrical  apparatus,  answer- 
ing the  demands  for  capacity,  insulation,  durability  and  economy  of 
cost,  while  maintaining  good  mechanical  design  and  features.  The 
individual  cells  are  separated,  permitting  a  free  circulation  of  air 
around   each   cell,   and   may   easily   be   renewed  if   injured  or  worri 
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out.  Solid  insulating  blocks  arc  placed  between  the  cells,  and  solid 
insulating  washers  under  the  nuts  at  the  ends  of  the  columns.  The 
end  of  the  resistance  strip  is  brought  out  through  a  slot  in  the  cell 
casting  and  connected  to  a  boss  by  means  of  a  washer  and  two 
screws,  giving  the  contact  great  permanency  and  rendering  it 
unaffected  by  long  exposure  to  severe  climatic  conditions.  The 
whole  apparatus  is  both  compact  and  durable,  arranged  in  several 
units  for  convenience  in  mounting,  and  adapted  for  all  kinds  of 
outdoor  service,  no  material  of  either  a  hygroscopic  or  a  combustible 
nature  being  used  in  the  construction. 


Bullock  Generators  for  Massena. 


The  accompanying  illustration  shows  two  2,250-kw  direct-current 
generators  now  being  built  by  the  Bullock  Electric  Manufacturing 
Company   for  the   Pittsburg  Reduction   Company  and  are  to  be  in- 
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stalled  at  Massena,  N.  Y.  Four  machines  of  this  size  and  type  are 
being  made  for  this  company.  They  have  double  commutators  and 
are  to  be  driven  by  water  w'heels.  They  will  operate  at  140  r.p.m. 
and  develop  500  volts.  In  the  tests  made,  the  machines  were  speeded 
up  to  280  revolutions  and  at  this  speed  the  commutators  had  a  per- 
ipheral speed  of  7.500  ft.  per  minute.  Notwithstanding  this  severe 
test,  no  faults  were  developed. 
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A  New  Telephone   Kcceivcr. 


Gas  iiiiKine    IgnitinK   Apparatus. 


Till"  lli)ltzor-C;il)oi  MIcctric  CoinpaDy,  of  nostoii,  MasH.,  is  placiiiK 
upon  llic  iiiarki't  u  new  IcIcpliDiio  receiver,  views  of  the  parts  of  which 
are  shown  in  V\\n.  i,  Tlie  >.hell  is  made  in  iwo  parts,  the  l)ody  of  tile 
sliell  and  the  cap.  Following  the  latest  practice,  hindinK  posts  have 
been  discarded.  The  terminals  are  entirely  enclosed  inside  the  shell, 
makiiiK  a  perfect  electrical  connection  and  doing  away  with  the 
lianger  of  the  user  receiving  a  shock,  while  the  cord,  which  is  in  all 
cases  supplied  with  the  receiver,  is  given  a  snhstantial  hitch  about 
the  yoke  of  the  inaKiiet  in  such  a  way  that  no  strain  can  come  on 
the  connections.  Thus  the  life  of  the  cord  is  greatly  extended,  while 
the  work  of  reiu-wintj  the  curd  is  \cry  slii>|it 


The  accompanying  illustration  shows  a  new  form  of  gas  engine 
igniter,  which  it  is  claimed  to  posses  a  great  many  advantages  over 
other  forms,  among  them  being  the  use  of  a  device  for  tightening  the 
belt  by  means  of  which  the  dynamo  can  be  rocked  in  either  direction 
iir  held  rigidly  in  p<Jsilion.  This  consists  essentially  of  a  cradle 
casting  in  which  the  dynamo  is  suspended  and  two  thumb  screws 
which  enable  the  dynamo  to  be  rocked  in  either  direction  to  tighten 
or  loosen  the  belt  as  the  case  may  be.  It  will  be  noticed  that  the 
brush-holders  are  readily  accessible  and  may  be  removed  from  the 
dynamo  by  simply  pulling  out  the  brush-holder  fingers.  It  is  not 
nece>.>;iry  to  remove  any  screws  in  so  doing. 

The   dyn:imn    proper    is   entirely   enclosed    and    is   Imlh    water    and 
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GAS    ENGINE    IGNITER. 


The  pcmiancni  magnets  are  of  a  special  grade  of  magnet  steel  while 
the  pole  pieces  are  of  the  softest  Norway  iron.  It  will  be  observed 
that  the  construction  is  bipolar.  The  pole  pieces  being  semi-circular 
in  section,  give  a  more  efficient  distribution  of  the  magnetic  lines  than 
is  possible  in  a  receiver  in  which  the  section  of  the  pole  pieces  is 
rectangular.  This  point  is  well  brought  out  in  Figs.  2  and  3.  These 
diagrams  were  made  by  covering  thin  diaphragms  with  iron  filings 
and  holding  them  over  the  poles  of  the  magnets.  By  gently  tapping 
the  diaphragm  the  iron  filings  were  caused  to  arrange  themselves  in 
position  showing  the  direction  and  intensity  of  the  magnetic  lines 
in  the  region  of  the  pole  pieces.  Fig.  3  shows  the  arrangement  of 
the  distribution  in  a  field  in  which  the  pole  pieces  are  rectangular  and 
Fig.  2  in  which  they  are  semi-circular. 

The   adjustment    feature   has   been    omitted    entirely   and    the.  rc- 


FIGS.    2    .\NU  3. MAGNETC   SPECTRA. 

ceivers  are  permanently  adjusted  before  leaving  the  factory.  This 
is  claimed  a  distinct  advance  in  receiver  construction :  only  one  ad- 
justment is  necessary  and  this  should  be  made  by  the  manufacturers. 
The  magnets  are  wound  with  silk-covered  magnet  wire,  and  corro- 
sion is  prevented  by  nickel  plating  all  exposed  parts.  In  connection 
with  the  unusually  strong  magnet  a  heavy  diaphragm  is  used,  making 
an  extremely  sensitive  instrument  and  one  that  will  respond  per- 
fectly through  a  wide  range  of  conditions  of  transmission.  These 
instruments  are  carefully  standardized  and  are  made  with  tools, 
jigs.  etc..  so  that  all  parts  are  interchangeable.  The  receiver  is 
trade  with  either  pure  hard  rubber  or  composition  shell. 


(lust-proof.  There  is  no  joint  in  the  magnetic  circuit,  the  entire 
machine  being  cast  in  one  piece  with  the  exception  of  the  front 
bearing,  which  is  removable.  The  commutator  is  of  copper  insulated 
u  ith  mica.  The  brushes  are  of  carbon  of  rectangular  cross  section, 
and  may  be  slipped  into  the  holders  from  the  outside  by  pulling  back 
the  brush-holder  fingers.  Access  to  the  commutator  is  had  through 
a  small  opening  directly  above  it  which  is  closed  by  means  of  a  bras' 
cover  plate.  The  speed  of  this  igniter  is  1,200  r.p.m.  This  igniter 
is  being  put  on  the  market  by  the  Carlisle  &  Finch  Company,  Cin- 
cinnati,  Ohio. 


Extensive  Electrical  Equipment  for  North  German 
Lloyd  Docks. 


Considerable  electrical  eciuipnieiu  is  now  being  installed  in  the 
new  North  German  Lloyd  docks  at  Hoboken.  N.  J.  Ten  electric 
hoisting  engines  are  already  in  use  on  one  section  of  the  docks  just 
completed  and  twenty  more  are  to  be  used  on  the  other  two  sections 
now  under  construction.  The  hoists  just  installed  consist  of  four 
double-drum  outfits  of  40-hp  capacity  each,  operated  by  General 
Electric  motors.  They  are  to  be  used  for  handling  coal.  Six  27-hp 
single-drum  double-winch  machines,  also  operated  by  General  Elec- 
tric mctors,  are  also  in  use  for  handling  cargo.  The  hoists  were 
built  by  the  Lidgerwood  Manufacturing  Company.  Each  machine  is 
protected  by  a  circuit-breaker  located  on  the  machine  and  also  by 
an  additional  switch  located  on  the  ceiling.  All  operate  at  500  volts. 
This  is  the  most  extensive  electrically-driven  hoisting  equipment 
so  far  installed  in  American  docks. 

Ten  electric  elevators  for  passenger  and  baggage  use  are  also 
being  put  in.  They  will  be  driven  by  25-hp  motors  built  by  the 
General  Electric  Company.  The  elevator  contract  was  secured  by 
the  Otis  Elevator  Company. 

For  the  purpose  of  lighting  the  docks,  500  byi-ump.  arc  lamps  and 
500  incandescents  of  16  cp  are  to  be  used.  The  lamps  will  be  supplied 
by  the  United  Electric  Company  of  New  Jersey,  which  at  present 
furnishes  energy  for  lighting  and  operating  the  machinery  on  the 
docks.  The  wiring  contract  has  been  allotted  to  E.  A.  Brennan  & 
Co.,  Hoboken. 

Ultimately  the  North  German  Lloyd  Company  intends  to  build 
its  own  plant  for  generating  current  for  dock  work.  The  capacity 
of  the  plant  will  be  about  1,000  hp.  W.  F.  Whittemore,  i  Newark 
Street.  Hoboken.  N.  J.,  is  consulting  engineer  for  the  North  German 
Lloyd  Company, 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— There  was  a  good  demand 
for  money  and  a  fairly  liberal  supply,  the  closing  rates  being  3;^  a  4 
per  cent,  for  60  to  90  days,  and  4  a  5  per  cent,  for  four  to  eight 
months.  On  the  stock  market  there  was  a  slump  of  prices  in  the 
middle  of  the  week,  due  to  fears  of  trouble  to  speculative  interests 
arising  from  the  manipulation  of  cotton  and  the  severe  breaks  in 
Canadian  stocks.  This  was,  however,  followed  by  a  rally  and  re- 
newed strength.  The  market  did  not  fail  to  notice  the  further  re- 
duction in  iron  prices  and  the  c<jntinuancc  of  unsettled  conditions  in 
the  labor  situation,  .'\mong  the  industrials,  the  United  States  Steel 
securities  took  the  lead  and  there  was  more  or  less  liquidation  in  both 
common  and  preferred  on  the  further  decline  of  iron  prices  and 
the  fact  that  the  bond  issue  plan  has  proved  to  be  a  qualified  success, 
only  $150,000,000  of  preferred  stock,  including  the  $80,000,000  to  be 
supplied  by  the  syndicate,  having  been  tendered  for  exchange,  .\nial- 
gamated  Copper  was  steady  in  the  face  of  the  decline  of  the  general 
market,  but  was  not  prominent  in  the  trading.  Tractions  were 
weak  and  closed  at  the  lowest  figures,  Brooklyn  Rapid  Transit  losing 
I'/i  points  net,  arid  Metropolitan  ->^,  the  closing  quotations  being 
621/2  and  129  respectively.  General  Electric  dropped  to  1825^  but  re- 
covered, closing  at  183^,  this  being  a  net  loss  of  i]/  points.  West- 
inghouse  rights  sold  between  y'/s  and  7,  the  latter  being  the  closing 
quotation.  Western  Union  was  weak  and  dropped  from  8454  to  83, 
which  was  the  closing  price,  being  a  net  loss  of  iYj  points.  Ameri- 
can District  Telegraph  lost  3  points,  closing  at  30.  The  following  are 
the  closing  quotations  of  May  26: 


American  Tel.  &  Cable. 

\iuerican  Tel.  &  Tel 

American  Dist.  Tel 

Brooklyn  Hapid  Transit 

Commercial  Cable 

(Electric  Boat 


NEW  YORK 

May  II).    May  21! 


May  1!).    May  26 

General  Electric 185H      183>,, 

154        153  Hudson  River  Tel 

31)  29  Metropolitan  St.  Ry 130  I2»i 

m'4       8IH         N.  E.  Elec.  Veh.  Trns 

N.  Y.&N.  J.  Tel 

N.  Y.  E.  V.  T.  Co.. 


Hnectric  Boat  pfd 40  39  Tel.  &  Tel.  Co.  Am 

Electric  Lead  Reduction. .  .       IH         IH  Western  Union  Tel 84  »2H 

Electric  Vehicle  »            HH  Weatinghouse  com 196  190 

Electric  Vehicle  pfd 1.5          13H  Westinghouse  pfd 196  190 

BOSTON. 

May  19.    May  26                                                        May  19.  May  26 

American  Tel.  &  Tel    154J*       -..My  Western  Tel.  &  Tel.  pfd.. ..      93  »■', 

Cumberland  Telephone Mexican  Telephone 1%  1% 

Edison  Elei-.  Ilium New  England  Telephone  . . .  137*  138* 

General  Electric Westinghouse 97  94 

Western  Tel.  \- Tel 19            17^4  Westinghouse  pfd 98  94 

PHILADELPHIA.     ■ 

May  19.    May  26                                                      May  19.  May  26 

Amencan  Railways ..  Phila.  Traction 96?^  96^ 

Elec.  Storage  Battery  .     ...    74*          74*  Phila.  Electric Sii  H?i 

E3ec.  Storage  Battery  pfd..     74*  74*  Pa.  Electric  Vehicle 

Elec.  Co.  of  America SH  8H  Pa.  Electric  Vehicle  pfd 


May  19.  May  26 

National  Carbon  pfd 9.5  95 

NorthwestElev.com 

•iOOH         Union  Traction  *bi  3H 

Union  Traction  pfd 32  32}^ 

23H 


CHICAGO 
May  19     May  26 

Central  Union  Tel 

Chicago  Edison 

Chicago  City  Ry 205 

Chicago  Tel.  CX) 

National  Carbon 24 

♦Asked. 

UNITED  G.\S  IMPROVEMENT  RUMORS.— The  Philadelphia 
Press  says  of  the  rumored  retirement  of  Mr.  P.  A.  B.  Widener  from 
the  United  Gas  Improvement  Company :  "Mr.  Widener's  retirement 
will  mean  another  step  toward  the  wide  separation  of  the  famous 
Widener-Elkins-Dolan  syndicate,  which  is  unquestionably  the  rich- 
est and  most  powerful  aggregation  of  street  railway  men  in  America 
or  the  whole  world.  For  years  this  coterie  of  millionaires  has  dom- 
inated the  traction  systems  in  Philadelphia,  New  York,  Chicago, 
Pittsburg  and  Washington.  It  has  for  years  been  the  ambition  of 
Mr.  Widener  to  have  all  the  gas,  electric  lighting  and  street  railway 
business  of  Philadelphia  consolidated  in  one  huge  corporation. 
John  M.  Mack,  who  secured  the  rapid  transit  franchises,  and  who 
was  largely  interested  in  the  electric  light  plants  here,  also  favored 
that  gigantic  project.  But  Thomas  Dolan  opposed  it  most  effectually. 
That  caused  some  disagreement.  Mr.  Dolan  refused  to  go  on- the 
rapid  transit  hoard.  Widener  and  Mack  then  retired  as  directors 
from  the  Philadelphia  Electric  Company,  and  as  Dolan's  friends 
control  United  Gas  Improvement.  Widener's  proposed  retirement 
from  the  board  of  that  company  is  a  natural  sequel  to  the  campaign 
of  differences.  Dolan,  Morgan  and  Bodiiie  have  gone  ahead  with 
gas  and  street  railway  enterprises  all  over  this  country.  They  own 
upward  of  forty  corporations  through  the  United  Gas  Improvement 
Company,  which  is  regarded  as  a  most  successfully  managed  con- 
cern. Mr.  Dolan  prefers  to  keep  this  vast  system  of  gas,  electric  and 
railway  plans  separate  from  other  alliances." 


JERSEY  LIGHTING  .^xN'D  TROLLED'  MERGER.— Official  an- 
nouncement is  made  that  86  per  cent,  of  the  entire  outstanding  stock 
of  the  five  companies  in  the  new  $25,000,000  Public  Service  Cor- 
poration of  New  Jersey  has  been  deposited  in  favor  of  the  plan.  The 
plan  was  declared  operative  a  fortnight  ago,  and  former  Attorney- 
General  McCarter,  of  New  Jersey,  who  resigned  to  become  president 
of  the  Public  Service  Corporation,  is  now  ready  to  assume  charge. 
The  first  act  of  the  new  company  will  be  to  issue  $10,000,000  of 
stock  for  cash  at  par.  It  will  reserve  $15,000,000  for  future  require- 
ments, to  be  issued  at  par  and  expended  for  betterments  and  e.\ten- 
sions.  This  big  consolidation  of  transportation  and  lighting  com- 
panies in  Passaic,  Hudson,  Bergen  and  Essex  counties  has  as  sub- 
sidiary companies  the  North  Jersey  City  Street  Ry.'  Co.,  Jersey  City, 
Iloboken  and  Patcrson  Street  Railway;  Orange  and  Passaic  Valley 
Railway;  Elizabeth,  Plainfield  and  Central  Railroad  Company,  and 
the  United  Electric  Company  of  New  Jersey.  For  all  these  it  will 
issue  certificates  aggregating  $20,200,000.  Negotiations  are  now- 
pending  for  the  leasing  of  the  Essex  and  Hudson  County  Gas  Com- 
pany, Paterson  and  Passaic  Gas  and  Electric  Company,  South  Jer- 
sey Gas,  Electric  and  Traction  Company. 

WESTINGHOUSE  PROSPERITY.— It  is  noted  from  Pitts- 
burg as  a  proof  of  the  excellent  future  of  electrical  manufacturing 
that  the  business  of  the  Westinghouse  Electric  &  Manufacturing 
Company  for  last  month  was  i6o  per  cent,  greater  than  the  com- 
pany's business  during  April,  1902.  With  the  $7,200,000  increased 
capital  that  the  company  will  have  from  the  sale  of  the  $4,500,000 
of  stock  to  be  issued  at  $80  there  will  be  ample  provision  for  a 
future  continuance  of  the  remarkable  growth  of  the  company's  busi- 
ness shown  by  April's  increase  of  160  per  cent.  In  investment  circles 
there  is  a  growing  expectation  that  the  electric  company  will 
follow  the  Westinghouse  Air  Brake  Company's  policy  of  the  pay- 
ment of  extra  dividends  in  addition  to  the  10  per  cent,  dividend 
basis  already  thought  to  have  been  decided  upon.  For  some  years 
the  Air  Brake  dividends  have  been  2Yz  per  cent,  quarterly  regularly 
and  3,'^  per  cent,  extra.  The  prediction,  credited  to  Mr.  Westing- 
house, that  electric  will  cross  air  brake  is  regarded  as  affording 
snnport  for  the  expectation  of  extra  dividends  on  electric  before 
the  year  is  out. 

A  DEAL  BY  THE  UNITED  GAS  IMPROVEMENT.— Advices 
from  t^liiladelphia  stale  that  iiie  Limed  uas  Improvement  Company 
is  engaged  upon  a  deal  involving  the  leasing  of  the  .American  Light 
&  Traction  Company  of  New  York  with  $40,000,000  capital.  Nego- 
tiations have  reached  a  point  where  auditors  representing  the  gas 
company  are  examining  the  books  of  the  other  concern,  and  it  will 
be  upon  the  result  of  the  examination  that'  the  terms  of  the  lease 
will  be  negotiated.  The  question  of  terms  has  only  been  discussed 
informally,  but  it  is  understood  that  the  controlling  interests  of  the 
Light  &  Traction  Company  are  willing  to  lease  their  property  for  an 
annual  rental  of  6  per  cent,  upon  the  entire  capital.  The  Light  & 
Traction  Company,  which  was  incorporated  at  Trenton  on  April  6, 
1901,  is  a  corporation  similar  to  the  United  Gas  Improvement  Com- 
pany, its  object  being  to  acquire  control  of  other  gas,  electric  and 
street  railway  companies,  and  to  operate  gas,  electric  light  and  power 
plants  and  street  railways.  While  Philadelphia  is  not  represented 
in  the  Board  of  Directors,  a  large  amount  of  stock  is  held  there. 

KANSAS  CITY  CONSOLIDATION.— The  conclusion  of  the 
transaction  by  which  the  recently  formed  $25,000,000  Kansas  City 
Railway  and  Light  Company  takes  over  certain  Kansas  City  prop- 
erties was  announced  in  Wall  Street  recently  by  the  Equitable  Trust 
Company,  the  depositary  under  the  plan.  The  properties  taken  over 
were  the  Metropolitan  Street  Railway  Company,  of  Kansas  City,  and 
the  Kansas  City  Electric  Light  Company.  The  agreement  provided 
for  the  exchange  of  100  shares  of  the  Metropolitan  company  for  100 
of  the  preferred  and  60  of  the  common  of  the  new  company,  and  100 
shares  of  the  Kansas  City  Electric  Light  Company  for  80  shares 
of  preferred  and  100  of  common  of  the  new  company's  stock.  Under 
this,  32,140  shares  of  the  raiKvay  and  18,414  shares  of  the  electric 
light  company  stock  have  been  deposited  and  exchanged.  Interests 
connected  with  the  transaction  are  understood  to  include  the  .\r- 
mours,  Blair  &  Co.,  and  Kuhn,  Loeb  &  Co. 

CHICAGO  TELEPHONE  STOCK.  INCREASE.— The  direc- 
tors of  the  Chicago  Telephone  Company  at  a  meeting  on  May  20 
voted  to  issue  $2,000,000  additional  stock,  which  will  raise  the  total 
outstanding  to  nearly  $15,000,000,  the  full  amount  authorized.  The 
new  shares  are  to  be  offered  at  par  to  stockholders  of  record  June  5. 
One-half  of  the  amotmt  must  be  paid  in  by  July  i,  and  the  remainder 
iiy  October  I.  and  the  company  will  allow  interest  at  the  rate  of  5 
per  cent,  on  prepayments.     This  new  issue  will  permit  each  stock- 
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litiUler  lo  liikc  one  share  for  cviTy  .si.\  lliat  .staiul  iii  liis  iiaiiii-  June 
15.  The  pmccciU  of  Ihc  new  issue  will  be  used  in  llic  e.xliiiMons 
and  MnprnvenieiUs  nf  llie  cuni|>an>''s  litisiness  ui  C'hicaco  and  (he 
nearliv  eilies  in  which  it  ii|)erale>. 

NKW  WKSTLNGMOUSli  STOCK.— With  regard  to  the  new  is- 
sue of  WesiiuKliouse  stock,  a  I'ittslmrK  hanker  is  cjuoied  as  folhjws  : 
".At  the  price  announceil  for  the  new  Westinnliouse  h'.lectric  second 
assenting  >tock,  |.4,5ix).otx)  of  which  is  to  he  issued  at  $S()  per  share, 
in  tile  ratio  of  one  new  share  for  each  four  old  ones,  the  rights  on 
the  basis  of  105  wduUI  be  worth  but  ()'4  per  sliare.  Buying  the 
new  stock  at  $Mo  would  make  the  price  of  electric  seconds  to  present 
holders  on  the  basis  of  all  their  holdings,  an  even  $100  per  share.  On 
the  proposed  10  per  cent,  basis  the  stock  is  just  a  S  per  cent,  payer, 
with  the  added  attractiveness  of  the  olVicial  siatenient  of  the  direc- 
tors that  the  company  is  earning  over  JO  per  cent,  on  its  outstandmg 
capital." 

KAILWAV  CONSOLIDATION  L\  Cl.lCVKLAND.— The  Cleve- 
land Electric  Railway  Cimipany,  connnonly  called  the  "I5ig  Consoli- 
dated," and  the  Cleveland  City  Railsvay,  known  as  the  "Little  Con- 
soliilated."  have  agreed  upon  terms  of  consolidation.  Uoth  properties 
are  to  be  taken  over  by  a  new  company.  The  Hig  Coiisolid.ited  has 
I.V)  miles  of  track  and  an  authorized  capital  of  $i.?.txx),oo()  and  the 
Little  Ct>nsolidated  H4  miles  of  track,  with  a  capital  of  Jfy.ooo.ooo,  of 
which  $8,(xx),ooo  has  been  issued.  The  new  company  will  probably 
be  capitalized  at  $30,000,000.  Senator  Hanna  will  be  the  chairman 
of  the  Hoard  of  Directors.  One  of  the  immediate  advantages  of 
the  consolidation  will  be  the  issuing  of  general  transfers. 

INDLI'LNDLNT  TELEPHONY.— Cleveland  advices  state  that 
the  stockholders  of  the  Cuyahoga  Telephone  Company,  one  of  the 
Everett-Moore  syndicate  properties,  have  voted  to  reduce  the  cap- 
ital stock  from  $3,000,000  to  $1,500,000  and  to  issue  $1,500,000  pre- 
ferred stock,  the  proceeds  of  which  are  to  be  used  for  extensions 
and  improvements.  From  Canada  it  is  stated  that  the  thirty-million- 
dollar  Merchants'  Telephone  Company  will  no  longer  confine  itself 
to  Montreal,  but  will  establish  connections  through  the  Dominion 
in  opposition  to  the  Bell  Company. 

CONSOLIDATION  IN  COLUMBUS,  OHIO.— The  Columbus 
Railway  &  Light  Company  has  been  incorporated  with  $5,000,000 
capital  stock  by  W.  P.  Huntington,  R.  S.  Warner,  Emil  Keiswater, 
E.  R.  Sharp  and  F.  W.  Prentiss.  The  company  will  lease  the  prop- 
erties of  the  Columbus  Railway  Company  and  the  Columbus  Edison 
Company,  guaranteeing  stipulated  dividends  on  the  stock  of  the  two 
companies.  It  is  generally  believed  that  the  Columbus  Gas  Light 
&  Heating  Company  will  be  leased  under  a  similar  arrangement. 

BOSTON  LIGHTING  DEAL.— The  Edison  Electric  Illuminat- 
ing Company  has  purchased  the  electric  light  and  power  plants  and 
business  heretofore  conducted  by  A.  \V.  Perry  under  the  name  of 
the  Church  Green  Electric  Company,  which  has  supplied  light  and 
power  to  customers  in  the  shoe  and  leather  district.  The  negotia- 
tions were  conducted  by  Whitcomb,  Wead  &  Co. 

ELECTRIC  STORAGE  B.\TTERY.— Application  has  been  made 
to  the  Stock  Exchange  to  list  $15,795,700  common  stock. of  the  Elec- 
tric  Storage   Battery   Company. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— In  reviewing  the  general  conditions 
the  mercantile  agencies  note  that  while  underlying  conditions  have 
improved  as  a  whole,  there  is  still  room  for  betterment  in  weather, 
crop  and  labor  matters.  Retail  trade  has  been  stimulated  by  summer 
weather,  but  wholesale  business  halts  pending  further  developments 
affecting  fall  trade.  Collections  have  improved  in  a  number  of  large 
cities.  Railway  earnings  are  as  good  as  ever  reported,  the  gross  re- 
ceipts for  the  first  half  of  May  indicating  14  per  cent,  increase  over 
the  same  month  last  year,  while  the  net  returns  for  March  show  a 
significant  increase  of  16  per  cent,  on  the  corresponding  increase  in 
gross.  The  warmer  weather  has  led  to  an  almost  magical  change  in 
reports  from  the  South,  and  the  cotton  and  corn  crop  there  are 
coming  on  well  with  an  unquestionable  increase  in  the  total  acreage. 
Spring  wheat  reports  are  almost  uniformly  favorable  and  a  bright 
prospect  for  fall  trade  exists  in  the  Northwest.  The  labor  situation 
is  still  a  very  mixed  one  and  aggression  by  the  men  is  being  met 
by  union  among  the  employers.  In  the  building  trade  at  New  York 
there  is  no  improvement  and  the  tie-up  is  quite  general.  Iron  is 
drooping,  largely  because  buyers  are  holding  ofiF  on  future  pur- 
chases. Stocks  do  not  accumulate,  and  consumers  are  insistent  for 
deliveries  on  old  orders.  Steel  is  firm  at  the  \Vest,  but  resales  of 
foreign  steel  at  Eastern  markets  lead  to  an  easier  feeling  in  the 
market  for  billets.  Finished  products  are  in  good  demand.  One  of 
the  less  favorable  situated  trades  is  lumber,  which  shows  the  effect 
of  building  trade  labor  troubles.     The  copper  market  has  been  very 


(piiit  anil  a  midsummer  dullness  prevailed  throughout  the  wcck_ 
Both  produccr.s  and  consumers  continue  lo  assutne  a  waiting  atti- 
tude, especially  in  view  of  the  uncertainty  of  the  labor  situation. 
The  ruling  (piotations  are  14' j  a  14J4*-'-  '•"■  Lake;  I4.H(  a  lA'/jC.  for 
electrolytic  in  ingots,  cakes  and  wire  bars;  n'^  a  I4!.ic.  in  cathodes,, 
and  14c.  for  casting  stock.  The  L'nited  Metals  Selling  Company 
was  reported  on  h'riday  to  have  advanced  its  prices  to  isJ/jC.  f(jr  Lake 
and  15)kc  for  electrolytic  copper.  The  business  failures  for  the 
week  ending  Miiy  -'i.  :•!*  reported  by  liradstrcet's,  numbered  155,^ 
against  l8.J  the  week  previous,  and  152  the  corresponding  week 
last  year. 

ALLLS-CHALMKRS  EN(;iNK  SALES  for  April  are  shown  par- 
tially ill  this  list:  City  of  Ely,  Ely,  Minn.,  one  14  :tnd  ,iK  x  .^6  cross- 
compound  Reynolds  Corliss  engine;  Mr.  Charles  Pope,  Chicago, 
two  \2  X  3(1  and  iS  x  3O  h(jri/ontal  ReynoUls  Corliss  engines;  .Na- 
tiiJiial  Tube  Company,  McKeesporl,  Pa.,  three  46  and  8f),  S4  and  84  x 
60  vertical  steeple  cross-comi)ound  furnace  blowing  engines ;  Car- 
negie Steel  Comiiany,  Pittsburg,  Pa.,  tw<j  pairs  44  and  84,  84  and  84 
X  60  vertical  standard  disconnected  com])ound  blowing  engines; 
Nation;il  Steel  Company,  Pittsburg,  Pa.,  two  50  anil  (/>,  (/>  and  (/»  x 
60  vertical  steeple  cross-compound  furnace  blowing  engines;  Moro- 
webb  Cotton  Mill  Company,  Dallas,  N.  C,  one  20  x  42  horizontal 
Reynolds  Corliss  engine ;  Smeeth's  Copper  &  Bronze  Company,  Chi- 
cago, III.,  one  14  and  28  x  24  vertical  cross-compound  condensing 
direct-coupled  engine;  Wheeling  Steel  &  Iron  Company,  Wheeling, 
W.  Va.,  one  44  and  84  x  60  vertical  standard  blowing  engine ;  Con- 
struction Company  of  America,  New  York  City,  two  20  and  40  x  42 
horizontal  cross-compound  Reynolds  Corliss  engines;  (irand  Rapids 
Veneer  Works,  Grand  Rapids,  Mich.,  one  32  x  48  horizontal  Rey- 
nolds Corliss  engine:  Munising  Paper  Company,  Limited,  Munising, 
Mich.,  two  20  X  36  horizontal  Reynolds  Corliss  engines;  American 
Steel  &  Wire  Company,  Shfienberger  Works,  Pittsburg,  Pa.,  one 
46  and  84  X  60  vertical  standard  long  crosshead  Bessemer  blowing 
engine:  one  80  and  84  x  60  vertical  standard  low-pressure  furnace 
blowing  engine:  C.  A.  McDonald,  Chicago,  one  16  x  36  girder  frame 
engine;  Thomas  A.  Anderson  &  Co.,  Lancaster.  Ohio,  one  10  x  36 
Reynolds  Corliss  engine;  James  M.  Arnold,  Chicago,  one  16  x  36 
Reynolds  Corliss  engine;  El  Oro  Mining  &  Railway  Company,  Mex- 
ico, one  20  and  40  x  42  tandem-compound  Reynolds  Corliss  engine; 
Harbison-Walker  Company,  Pittsburg,  Pa.,  one  22  x  48  girder  frame 
Reynolds  Corliss  engine;  Valley  Oil  Mills,  Memphis.  Tenn.,  one 
18  X  36  girder  frame  Reynolds  Corliss  engine;  Wheeling  Steel  & 
Iron  Company,  Wheeling,  W'.  Va.,  one  44  and  84  x  60  vertical  stand- 
ard blowing  engine:  Cunningham,  Hecheheimer  Supply  Company, 
Norborne,  Mo.,  one  12  .x  36  girder  frame  Reynolds  Corliss  engine;- 
Larson  &  Greenough,  Mullan,  Idaho,  one  10  x  30  girder  frame  Rey- 
nolds Corliss  engine,  and  several  other  large  orders  are  also  noted. 

WESTINGHOUSE  ENGINE  ORDERS.— WestLnghouse,  Churchy 
Kerr  &  Co..  Maritime  Building,  Bridge  Street,  New  York,  has  taken 
a  contract  for  a  400-hp  compound  engine  for  direct  connection  to  a 
300-kw  generator  for  the  American  Waltham  Watch  Company's  shops 
at  Waltham,  Mass.  The  outfit  will  be  used  for  both  lighting  and 
power  purposes.  A  50-hp  junior  engine,  direct-connected  to  a  30-kw 
generator,  has  been  ordered  for  installation  in  the  Binghamton 
(N.  Y.)  municipal  lighting  plant.  Two  85-hp,  three-cylinder  gas 
engines  direct-connected  to  so-kvv  generators  have  been  requisitioned" 
for  installation  in  the  Pittsburg  department  store  of  Joseph  Home. 
The  engines  are  to  operate  on  natural  gas.  The  outfits  are  intended" 
to  furnish  power  for  lighting  purposes.  .Among  the  foreign  con- 
tracts received  within  the  last  few  days  by  the  W^estinghouse  in- 
terests is  one  for  two  75-hp  automatic  engines  and  one  of  25-hp' 
capacity  for  the  Mexican  Petroleum  Company,  at  El  Bano,  Mexico. 
These  engines  will  be  belted  to  generators. 

MACHINE  TOOLS,  ETC..  FOR  TOKYO  STREET  RAILW^AY 
SHOPS.^The  Tokyo  Shigai  Tetsudo,  which  is  now  building  an 
electric  traction  system  in  Tokyo,  Japan,  has  placed  contracts  through 
the  Japanese  house  of  Okura  &  Co.,  New  York  offices.  Bowling 
Green  Building.  11  Broadway,  for  several  American  machine  tools, 
etc.,  for  installation  in  the  machine  shops  of  the  road.  The  tools 
will  be  operated  electrically.  Twenty-one  labor-saving  devices  have 
been  requisitioned  for.  Manning,  Maxwell  &  Moore,  85  Liberty 
Street.  New  York,  were  allotted  the  contract  for  lathes,  which  will 
be  built  by  the  W.  F.  &  J.  Barnes  Company,  of  Rockford,  111.  The 
Morse  Twist  Drill  &  Machine  Company.  New  Bedford.  Mass.,  has 
also  taken  an  order  for  its  specialties.  The  Niles-Bement-PonJ 
Company,  136  Liberty  Street,  New  York,  has  taken  a  shaper  order. 
The  General  Electric  Company  got  a  motor  order. 

BALL  ENGINE  ORDERS.— The  Emery  Estate,  of  Cincinnati, 
Ohio,  has  placed  an  order  with  the  Ball  Engine  Company.  Erie,  Pa.^ 
for  two  200-hp  tandem  compound,  self-oiling  engines,  arranged  for 
direct  connection  to  Westinghouse  generator,  to  be  used  in  the  Mer- 
cantile Library  Building.  The  Douglas  Electric  Company,  Douglas,. 
Wyoming,  has  purchased  two  80-hp  direct-connected  engines  from 
the   Ball  Engine  Company.     The  Belvidere  Hotel,   Baltimore,   Md., 
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will  have  a  large  electric  plant,  consisting  of  three  engines  (if  600 
hp  direct-connected  to  Crocker- Wheeler  generators,  the  Ball  Engine 
Company,  Erie,  Pa.,  supplying  the  engines,  which  will  be  of  the  self- 
oiling  type.  The  Kentucky  Wagon  Company,  Louisville,  Ky.,  has 
placed  an  order  with  the  Ball  Engine  Company,  for  a  150-hp  self- 
oiling  engine  arranged  for  direct  connection  to  a  James  Clark,  Jr., 
&  Co..  generator. 

WESTINGHOUSE  EQUIPMENT  FOR  CORDOBA.— Segura, 
Branifif  &  Co.,  of  Orizaba,  Mexico,  who  are  the  contractors  for 
lighting  that  city,  and  have  a  complete  plant  there  and  a  large  water 
power  in  the  vicinity  of  the  city,  have  secured  a  contract  for  the 
furnishing  of  Cordoba  with  electric  light.  The  initial  installation 
will  be  50  arc  lamps  and  1,000  incandescents.  The  Mexican  firm  has 
also  undertaken  to  supply  all  the  electric  power  that  may  be  re- 
quired for  Cordoba.  The  plant  at  Orizaba,  from  which  transmission 
will  be  made  to  Cordoba,  is  of  Westinghouse  build,  the  contract  foi 
which  equipment  was  taken  by  G.  &  O.  BranifT  &  Co.,  of  Mexico 
City,  who  represent  the  W'estinghouse  interests  in  the  southern  re- 
public. The  new  Cordoba  jilant  will  also  be  equipped  with  Westing- 
house  machinery.  The  distance  between  Orizaba  and  Cordoba  is 
sixteen  miles. 

SOUTH  AMERICAN  ELECTRICAL  TRADE.— A  dispatch 
from  Berlin,  Germany,  which  has  been  given  considerable  publicity, 
says :  C.  A.  Coffin,  of  the  General  Electric  Company,  and  Mr.  W.  G. 
Clark,  of  the  British  Thomson-Houston  Company,  are  here  discuss- 
ing with  the  Allgemcine  Elcctricitats  Company,  the  largest  electrical 
works  on  the  continent,  the  basis  of  a  non-competitive  agreement. 
Herr  Rathenau,  director-general  of  the  Allgemeine  Company,  it  is 
miderstood,  announced  that  the  Allegemeine  would  not  surrender  its 
individuality,  but  he  said  he  was  willing  to  treat  for  geographical 
spheres  of  interest  on  the  lines  of  the  Atlantic  shipping  agreement. 
Messrs.  Coffin,  Clark,  Rathenau  and  Louis  Magee,  manager  of  the 
Union  Company,  have  had  daily  conferences,  which  are  likely  to 
result  in  the  General  Electric  taking  Latin  America  in  return  for 
certain  unnamed  considerations. 

BELL  TELEPHONE  OUTPUT.— The  American  Telegraph  and 
Telephone  Company  instrument  statement  for  month  ended  April  30 
and  since  December  20  compares  with  previous  years  as  follows  : 

1903.  1902.  1901. 

Gross     output     104,429  108,242  72,396 

Returned     43.491  37.f,S7  33.177 

.\'ct    output    60,938  70,655  39.219 

Since  Dec.  20: 

Gross  output    410.390  387.795  288.505 

Returned     160.137  152.085  122,604 

Net  output    250,253  235.710  165,901 

Total  outstanding   3,400,573         2,761,720         2,118,717 

MEAD  CONVEYING  MACHINERY  ORDERS.— John  A. 
Mead  &  Co.,  New  York  offices  Bowling  Green  Building,  has  se- 
cured a  contract  for  a  coal  and  ash-handling  plant  for  installation 
in  the  Omaha  &  Council  Blufifs  Railway  power  station.  The  capacity 
of  the  machinery  will  be  45  tons  per  hour.  A  contract  has 
also  been  received  from  the  Union  Traction  Company,  of  In- 
diana for  coal  and  ash-handling  machinery  for  its  power  station 
at  Anderson.  The  Ingersoll-Sergeant  Drill  Company's  new  plant 
at  Phillipsburg.  N.  J,,  which  is  to  be  electrically  equipped,  will  be 
installed  with  Mead  coal  and  ash-handling  machinery. 

ENGINES  FOR  NEW  A.  S.  &  W.  PLANT.— The  American  Steel 
&  Wire  Company  has  just  let  a  contract  for  engines  to  be  installed 
in  its  new  shops  at  Worcester,  Mass.  The  contract  calls  for  four 
duplex  engines  of  32S-hp  capacity  each.  The  award  was  made  to  the 
American  Engine  Company,  builders  of  the  American  Ball  engine 
at  Bound  Brook,  N.  J.,  whose  New  York  offices  under  the  manage- 
ment of  Mr.  E.  S.  Boyer,  are  in  the  White  Building,  Liberty  Street. 
These  engines  will  be  direct-connected  to  generators  not  yet  con- 
tracted for.  The  ecpiipment  is  to  be  utilized  for  general  power 
purposes. 

INTERNATIONAL  PUMP.— The  International  Steam  Pump 
Company  is  making  extensive  improvements  on  its  various  plants 
from  the  proceeds  of  the  sale  last  January  of  $2,500,000  debentures, 
viz. :  At  Harrison,  N.  J.,  it  is  erecting  the  largest  machine  shop  in 
the  world,  said  to  be  as  long  as  the  Brooklyn  Bridge.  It  will  be 
completed  in  a  year  or  so.  and  represents  a  cost  of  about  $1,500,000. 
At  Buffalo,  on  the  Snow  Steam  Works,  additions  are  being  made 
to  cost  $500,000.  At  Cambridge,  Mass.,  on  the  Blake  Manufacturing 
Company  plant,  $300,000  is  being  spent,  and  $100,000  for  a  foundry 
at  the  Laidlaw.  Dun,  Gordon  &  Co.  works,  Cincinnati. 

NERNST  STREET  LIGHTING.— Another  Wisconsin  city  has 
recently  decided  to  light  its  streets  by  the  Nernst  lamp,  and  for  this 
purpose  the  city  of  Oshkosh  has  recently  purchased  a  supply  of  these 
lights  through  Julius  Andrae  &  Sons  Company,  of  Milwaukee,  which 
is  the  local  agent   for  the  Nernst  Lamp  Company.     The  Sewickley 


Electric  Light  Conipany  lia.-.  also  just  entered  an  additional  order 
for  20  six-glower  Nernst  lamps,  t»  be  Used  in  extending  the  street 
lighting  system  of  the  town  of  Sewickley,  Pa.,  which  is  said  to  be- 
already  one  of  the  most  complete  in  the  country. 

AMERICAN  BALL  ENGINE  ORDERS.— The  American  En- 
gine Company,  through  its  New  York  offices  in  the  White  Build- 
ing, has  just  secured  a  contract  for  a  ii-in.  x  19-in.  x  14-in.  duplex 
compound  engine  for  direct  connection  to  a  loo-kw  Crocker- Wheeler 
generator,  which  will  be  used  for  both  light  and  power  in  the- 
Brooklyn  plant  of  the  Tuttle  &  Bailey  Manufacturing  Company.. 
The  Sohmer  Building,  170  Fifth  Avenue,  New  York,  is  to  be 
equipped  with  a  loo-hp  American  Ball  engine,  direct-connected  to- 
a  6o-kw  generator  of  General  Electric  manufacture. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING- 
COMPANY  has  recently  sold  to  the  Union  City,  Winchester  &  Mun- 
cie  Traction  Company  two  alternating-current  generators  which  will 
be  used  in  connection  with  an  extension  this  latter  company  is  build- 
ing to  the  Dayton  &  Northern  division  of  its  line,  now  operating 
between  Dayton  and  Greenville,  Ohio.  When  the  new  extension  is 
completed,  through  electric  cars  will  be  operated  from  Dayton,  Ohio, 
to  Muncie,  Indiana. 

HARVEY  HUBBELL  pull  clusters  have  been  installed  in  the 
State,  War  and  Navy  Annex  Building,  Pennsylvania  Avenue  and 
Seventeenth  Street,  Washington.  They  have  also  been  put  lately 
into  tlie  Carnegie  Library,  Norwalk,  Conn.  Harvey  Hubbell,  Bridge- 
port, Conn.,  reports  that  these  clusters  are  rapidly  taking  the  place 
of  the  old  style  chandelier  in  stores,  offices,  etc.,  on  account  of  the 
economy  in  current,  wiring,  etc.,  besides  the  gain  in  appearance. 

MEXICAN  HYDRAULIC  PLANT.— An  hydraulic  plant  is  to  be 
constructed  on  the  Tunal  River  at  a  point  about  four  miles  distant 
from  the  City  of  Durango,  Mexico,  for  the  purpose  of  generating 
power  for  transmission  to  that  city.  Mr.  Stahlknecht,  of  Durango,. 
is  primarily  interested  in  the  syndicate  which  will  build  the  plant. 
The  initial  capacity  will  be  800  hp.  A  dam  costing  about  $50,000  will 
have  to  be  constructed. 

ALBERGER  CONDENSERS  FOR  YALE  &  TOWNE  PLANT. 
— The  Alberger  Condenser  Companj-,  New  York,  received  a  contract 
for  high  vacuum  condensers  which  are  intended  to  take  care  of  two 
500-kw  Westinghouse  turbines,  one  of  which  is  already  installed  in 
the  Stamford  (Conn.)  plant  of  the  Yale  &  Towne  Manufacturing 
Company. 

EQUIPMENT  FOR  SPANISH  ARSENAL.— The  Westinghouse: 
interests  have  secured  a  substantial  contract  for  further  electrical 
equipment  for  the  Trubia  Arsenal,  which  turns  out  the  big  guns  for 
the  Spanish  army  and  navy.  The  plant  is  to  be  considerably  ex- 
tended. The  Niles-Bemcnt-Pond  Company  is  also  reported  to  have- 
been  awarded  a  contract  for  big  gun  lathes. 

THE  JENNEY  ELECTRIC  MANUFACTURING  COMPANY. 
— It  is  reported  from  Indianapolis  that  a  syndicate  of  Indianapolis 
and  Cleveland  capitalists  have  obtained  control  of  the  Jenney  Electric 
Manufacturing  Company.  It  will  at  once  expend  $150,000  in  new 
buildings  and  extend  the  plant.  The  capital  stock  has  been  increased' 
from  $80,000  to. $450,000. 

ALLIS-CHALMERS  COMPANY.— The  constant  menace  of  labor 
upon  the  Allis-ChaltTiers  Company  has  resulted  in  the  closing  down- 
of  its  plants  on  the  west  side  of  Chicago  and  the  company  has  with- 
drawn its  plan  to  expend  nearly  $1,000,000  on  the  plants.  It  is  esti- 
mated that  fully  go  per  cent,  of  the  expenditures  would  have  repre- 
sented labor. 

TELEPHONE  EQUIPMENT  FOR  MEXICO.— The  purchase 
of  considerable  telephone  equipment,  etc.,  by  the  Chihuahua  Tele- 
phone Company  will  be  necessary,  as  that  concern  is  to  extend  the- 
telephone  system  from  the  city  of  Chihuahua  to  the  principal  villages 
located  in  the  State  of  Chihuahua,  Mexico. 

THE  SHELBY  ELECTRIC  COMPANY,  of  Shelby,  Ohio,  has. 
contracted  for  a  large  brick  building  to  be  finished  by  July  15.  It 
will  be  constructed  as  a  wing  of  the  present  plant  and  will  double 
the  capacity,  showing  a  pleasing  demand  for  its  product  of  Shelby 
lamps. 

EQUIPMENT  FOR  JAPANESE  MINES.— The  Mitsui  Mining 
Company,  Japan,  which  is  controlled  by  Mitsui  ^-  Company,  w-hose- 
New  York  offices  arc  at  445  Broome  Street,  will  shortly  let  con- 
tracts for  considerable  American  electric  equipment,  including  crano";. 

LIGHTING  EQUIPMENT  FOR  MERIDA.  YUCATAN.— 
Felipe  G.  Canton,  whose  offices  are  in  the  Columbia  Building.  2y 
Broadway,  New  York,  has  secured  a  contract  for  an  electric  lighting- 
equipment  to  be  shipped  to  Merida,  the  capital  of  Yucatan. 

EQUIPMENT  WANTED  FOR  MEXICAN  MINE.— Pedro  Al- 
vardo,  of  Parral.  Mexico,  is  about  to  let  contracts  for  the  electrical', 
equipment  of  his   Palmillo  mine. 
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ST.  IIELKNA,  CAL.— The  C'hilr*  Valley  IniprovcinrnI  ('oinpany  will  con- 
Itriicl  anil  0|irra(c  a  trlc|ihoiie   linr  (roiii  Si.   Helena  tu  the   Valley. 

S.\NTA  MO.N'ICA.  CAl..-  \V.  I..  Forterville.  interenlcil  in  ii  home  tele|ilione 
company  at  l.onK  ileuch,  hai  applied  (or  o  frunchine  in  Sania  Monica,  tu  in- 
•tall  u  $j<i,ono  plant. 

S.\NT.\  ll.\Rll.\KA,  CAl.— The  lloiirj  of  Siipervimri  hnt  Branted  a  fran- 
chiac  tu  the  I'niird  Stale!  Long  DiMance  Telephone  Company  tu  operate  linei 
ihroititliuiit  Simla  llarlinra  I'ounty.  .\n  n|iplicaliun  is  now  before  the  City 
Council    fur   a    franchise    inside    the  city    limits  uf   Santn    Barbara. 

\VII..Ml.Nl".TC).\,  DKL.-  The  Ciliiens'  Telephone  Coin|inny,  of  .New  York, 
with  a  capital  of  $50,000,  has  been  incor|>orated  here. 

RUSliVILLK,  ILL. — The  Kiishville  Telephone  Company  has  been  incor- 
porated, with  a  capital  slock  of  $5,000,  and  the  incurpur,itors  arc  I..  A.  J.irniun, 
.'\.  r.  Kudrwnid  and  David  G.  Glass. 

C.\MARCil),  ILL.^ — The  Home  Telephone  Company,  of  Douglas  Coinity,  has 
been  incorporated  with  a  capital  of  $4,600.  Eugene  Rice,  G.  C.  JelTers  and 
C..  C.   Wiseman  are  the  incorporators. 

GRAYMON'T,  ILL.-The  Grayniont  Telephone  Company  and  the  Friend- 
ship Telephone  Company,  both  of  this  pl.ice,  have  been  incorporated,  each  with 
a  capital   stock  of  $.',500.      Mr.   L.   B.  Snyder  is  interested  in   both   companies. 

.\USTI.\,  ILL.-  Determined  not  to  take  a  dare  from  his  companions, 
Douglas  Drysdale.  a  ten-year-old  boy,  climbed  a  tclepbonc  pole  and  hung  by 
his  hands  from  a  telephone  wire.  His  weight  pulled  the  wire  down  until  it 
came  in  contact  with  a  trolley  wire.  The  boy  was  killed  instantly  by  the  cur- 
rent and  dropped  lifeless  to  the  ground. 

KV.\NSV1LLE.  INU. — Twelve  miles  of  copper  wire  have  been  stolen  from 
the  Cumberland  Telephone  Company.  Tlie  wire  was  taken  down  from  the  poles 
uf  the  company  by  men  who  are  installing  the  new  plant. 

WARSAW,  IND. — The  Commercial  Telephone  Cumiiany  uf  this  city  has 
increased  its  capital  stock  from  $30,000  to  $50,000.  The  company  contemplates 
making  improvements  and  extensions. 

I'LAINFIELD,  IND. — The  Plainfield  and  Danville  telephone  companies  have 
consolidated  to  be  known  as  the  Consolidated  Telephone  Company,  with  Dr. 
Amos  Carter,  of  Plainlield,  president.  The  company  will  make  improvements 
and  extensions  and  put  in  a  modern  switchboard  at  Danville. 

IXDI.'\N.-\POLIS,  IND. — The  following  new  telephone  companies  filed  ar- 
ticles of  incorporation  recently:  The  Farmers'  White  Line  Telephone  Company, 
of  Ml.  Comfort,  capital  stock  $15,000.  David  Keller,  I.  W.  Wright  and  others 
are  directors.  The  McCarty  Bell  Telephone  Company,  capital  stock  $10,000. 
The  principal  office  will  be  in  Brimfield.  W.  A.  McCarty,  C.  W.  Bliss  and 
others  arc  directors.  The  Eckhart  Telephone  Company;  J.  E.  Eckhart  and  F. 
M.  White  are  directors.  The  Orcstis  Telephone  Company;  capit-il  stock 
$7,000.  .■\ndrew  F.  Greenlee  and  John  N.  Potter,  of  Alexandria,  are  director*. 
The  Oakalla  Telephone  Company;  capital  stock  $2,000.  John  F.  Johnson  and 
Frank  1.  Torr  are  directors.  The  Range  Line  Telephone  Company,  of  Hancock 
County:  capital  stock  $1,600.  James  H.  Binford  and  Rob't  W.  Brooks  arc 
directors. 

ESTHERVILLE.  lA. — The  Kossuth  Telephone  Company  will  build  a  line 
westward  from  Armstrong  through  this  city  to  Spirit  Lake. 

ON.\WA,  lA. — The  Onawa  &  Monona  Telephone  Company,  with  a  cap- 
ital stock  of  $100,000,  has  been  incorporated  by  Fred  Marquis.  J.  W.  Iliiflf,  G. 
W.    McMuUan,   S.   B.    Ma: tin  and    C.  H.  Huntington. 

DALLAS  CENTRE,  I.\. — The  Farmers'  Mutual  Telephone  Company,  ot 
Dallas  Centre,  has  been  incorporated,  with  a  capital  stock  of  $20,000,  by  H.  M. 
Schamel.  Will  Sehmen,  G.  F.  Rinehart.  A.  J.  Wise.  D.  G.  Hobb,  Clyde  E. 
Brenton,  O.  .\.  Repars  and  J.   H.   Royer. 

BALTIMORE,  MD. — The  South  Maryland  Telephone  Company,  under  tlie 
auspices  of  the  Maryland  Development  Company,  is  l>eing  formed  here. 

BALTIMORE.  MD. — The  Municipal  Subway  Commission  has  granted  a  per- 
mit to  the  Chesapeake  &  Potomac  Telephone  Company  to  construct  conduits 
of  its  own   along  North  Avenue. 

SAULT  STE  MARIE,  MICH. — Frank  P.  Sullivan  and  others  have  applied 
for  a  franchise  for  an  independent  exchange  here.  There  is  considerable  in- 
dignation against  the  Michigan  Telephone  Company  (Bell)  which  has  recently 
raised   its  rates. 

LUDINGTON,  MICH.— The  Ludington-Scottsville  Rural  Telephone  Com- 
panv  has  been  organized  with  $30,000  capital  stock.  Connection  will  be  made 
with  the  lines  of  the  Michigan  (Bell)  Telephone  Company  affording  long 
distance    service. 

MAGNOLI.V.  MINN. — The  Enterprise  Telephone  Company  will  build  a 
line    from    Lismore   to   Kenneth. 

CLEARW.\TER.  MJNN. — The  Clearwater  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  officers  are:  President.  G.  P. 
Boutell:  vice-president,  W.  F.  Shattuck;  secretary,  W.  Frantzen;  treasurer, 
C.   D.   Whitmore;   manager,  J.   H.  Whitney. 

KEARNEY.  NEB. — The  Buffalo  County  Telephone  Company  has  been  or- 
ganized with   Peter  F.  Wink  as  president  and  J.   .\.  Walters,  vice-president. 

TRENTON,  N.  J. — The  National  District  Telephone  Company,  with  a  cap- 
ital stock  of  $100,000,  has  been  incorporated  by  S.  W.  Slayer,  Jas.  H.  Reid. 
E.  .\.   Judd   and    R.   W.    Beard. 

GRAND  FORKS.  N.  D. — C.  C.  Ck)wran,  of  this  city,  has  been  granted  a 
franchise  for  a  local  telephone  exchange.  Mr.  Gowran  represents  the  Twin 
City  Telephone  Company. 


ALI.IANCK,  OHIO.  The  Central  Union  Telephone  Cunipany  in  preparing 
to  erect  a  new  exchange  here. 

KKNTO.N',  OHIO.-  The  Kenton  Telephmie  ( unipany  liui  ■eciired  new  (|uar- 
ten  and  will  enlarge  itn  nwilchboard. 

YELLOW  SPRINGS.  (Illlo.  The  ,Miaini  Tele|dionc  Company  hat  secured 
a  franthiM-  and  will  iiidiill  un  exchange  at  once. 

NEWARK.  Itllln.  Judge  II.  .M.  Critchheld  has  oblained  a  franchitc  to 
build  an    indrpnidinl    Irlrphunc  exchungr   ut    Hebron. 

OXFORD,  UIIKi.-Tlie  Oxford  Telephone  Company  ha*  iccured  a  fran- 
chise to  budil  a  nuinlier  uf  toll  lines  Ihruughout  Oxford  County. 

GALIO.V,  OHIO.  The  new  iiyttem  uf  the  Galiun  Telcjihone  Company  has 
been  cumideted  and  the  exchange  has  been  opened   for  bu»inr><>. 

ASHLAND,  OHIO.-  C.  W.  Carver,  of  Ashland,  lia»  «ubmilted  a  proposi- 
tion  tu  the  town  to  install  an  electric  lire  alarm  and  police  patrol  system. 

MARYSVILLE,  OHIO.  -The  .Maryrfville  Telephone  Company  hat  been  in- 
corporated with  $50,000  capital  slock.  George  E.  Whitney  and  others  arc  in- 
teretlcd. 

FLUSHING,  OHIO.  The  Flushing  Telephone  Company,  of  Helmont  County, 
has  increased  its  capital  stock  from  $10,000  to  $15,000  and  will  make  needed 
extensions. 

NEV,  OHIO.  The  Ney  Telephone  Company,  capital  $io,oou,  has  been  in- 
corporateil  by  O.  Welkcr,  Ed.  Myers,  P.  .M.  Ix-hman,  W.  !•".  Gollen  and  A. 
P.   \eaglcy. 

CLEVELA.ND,  t)HIO.  The  Cuyahoga  Telephone  Company  is  securing  es- 
timates on  the  cost  of  installing  a  new  multiple  central  energy  switchboard. 
The   comjltiny    contemplates    giving   party    line    service. 

R.WE.N'NA,  OHIO. — The  Portage  County  Telephone  Company  is  prepar- 
ing to  string  considerable  cable.  The  company  is  also  planning  to  build  a  toll 
line   to   Parkman  to   connect  with   the  new   exchange   there. 

FREMO.NT,  OHIO.  -  The  Fremont  Telephone  Company  is  preparing  to  in- 
stall a  new  switchboard  which  will  cost  $15,000.  The  company  has  900  tele- 
phones in  operation  and  its  business  is  growing  very'  rapidly. 

SALEM,  OHIO. — The  Columbiana  County  Telephone  Company  is  preparing 
to  make  extensive  improvements  and  will  carry  out  its  plans  as  soon  as  the 
money  authorized   by   the   Federal  Telephone   Company  is  secured. 

CLEVELAND,  OHIO.— Officials  of  the  Cuyahoga  and  United  States  Tele- 
phone companies  announce  that  the  deferred  interest  on  bonds  will  be  paid 
July  1.  It  is  claimed  that  the  properties  mentioned  are  now  in  good  shape  and 
will  be  able  to  take  care  of  the  bond  interest  in  the  future. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  has  voted  to 
expend  $75,000  in  improvements.  The  company  now  has  over  7,000  telephones 
in  use  with  orders  for  many  more,  and  it  will  be  necessary  to  install  a  large 
amount  of  new  conduit  and  overhead  lines  besides  enlarging  the  switchboard. 
CLEN'ELAND,  OHIO.— The  United  States  Telephone  Company  (long  dis- 
tance) has  issued  the  following  statement  for  the  first  quarter  of  1903.  Gross 
earnings,  $88,722;  operating  expenses,  $51,728;  net  earnings,  $36,743;  surplus- 
for  stock,  $11,937.  The  company  is  building  about  100  miles  of  additional  long 
distance  line  in  Ohio. 

OTTAW.V,  OHIO.— A  considerable  portion  of  the  stock  of  the  Ottawa  Home 
Telephone  Company  has  recently  changed  hands.  New  officers  have  been 
elected  as  follows:  J.  V.  Duncan,  president;  W.  H.  Johnson,  vice-president; 
A.  F.  Schoch,  treasurer,  and  Win.  Colwell,  secretary.  The  company  is  plan- 
ning to  make  improvements. 

CLEN'ELAND,  OHIO. — It  is  reported  that  the  Federal  Telephone  Company 
will  buy  back  the  interest  in  the  Columbus  Citizens'  Telephone  Company,  which 
was  sold  to  Columbus  parties  at  the  time  of  the  Everett-Moore  embarrassment. 
The  company  retained  an  option  under  which  it  could  buy  back  the  stock  at  the 
selling  figure  plus  interest,  less  dividends,  any  time  previous  to  July   i,   1903. 

CLEXELAND,  OHIO.— The  Federal  Telephone  Company  is  working  its 
way  out  of  its  difficulties.  A  large  number  of  small  creditors  have  accepted 
a  proposition  to  take  cash  on  a  basis  of  50  cents  on  the  dollar  and  a  considerable 
amount  of  the  indebtedness  has  been  cleared  up  in  this  way.  It  is  understood 
that  a  number  of  the  largest  creditors  have  agreed  to  a  longer  extension  of  time 
allowing  matters  to  stand  as  at  present  until  the  properties  are  more  thor- 
oughly developed.  It  is  probable  that  a  new  holding  company  will  be  organ- 
ized to  take  over  the  assets  of  the  present  company. 

SUMTER,  S.  C. — The  Sumter  Telephone  Company  has  increased  its  cap- 
ital stock    from   $2,000   to   $10,000. 

SHERMAN,  TEX. — The  Grayson  County  Telephone  Company  of  this  city 
has  increased  its  capital  stock  from  $170,000  to  $340,000. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Home  Independent  Telephone  Com- 
pany has  purchased  from  the  city  for  $48,000  the  property  on  the  corner  of 
First.  South  and  State  Streets  on  which  it  will  "erect  a  three-story  lire-proof 
stone,    brick   and    steel   building. 

STU.\RT,  VA.— The  Hillsville  &  Stuart  Telephone  Company  has  been  or- 
ganized to  build  a  line  between  the  two  places  named  touching  intermediate 
points.  Construction  work  has  already  commenced.  Among  those  interested 
are  Capt.   T.   J.    Banks,  of   Carroll,  T.   T.   Clark  and   S.   C.   Scott. 

SPOK.\NE.  W.\SH. — The  International  Telephone  Company  of  America, 
with  headquarters  at  Washington,  D.  C,  has  applied  to  the  council  for  a  fran- 
chise to  operate  a  telephone  system,  telephones  to  the  number  of  5,000  to  be 
put  in  free  and  no  party  lines  to  be  used. 

BLOOMER.  WIS. — The  Bloomer  Telephone  Company  has  increased  its  cap- 
ital stock  from  $8,000  to  $15,000. 

OSCEOLA,  WIS. — The  Minnesota  Mutual  Telegraph  &  Telephone  Company 
will  establish  an  exchange  in  this  place.  This  will  give  Osceola  three  telephone 
systems. 

SPRI.NG  GREEN,  WIS.— The  W^est  Spring  Green  Telephone  Company,  of 
Spring  Green,  has  been  incorporated  vith  a  capital  stock  of  $494.  by  George 
H.   Peck.  J.   W.  Reyman  and  Samuel   Huntley. 
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Electric  light  and  power. 


DEMOPOLIS.  ALA. --The  Dcmopolis  Electric  Light  &  Power  Company,  F. 
B.  Clement,  president,  has  $10,000  capital  and  operates  a  Westinghouse  sys- 
tem, with   44  arc  and  3,300   incandescent   lights. 

1-ORT  SMITH,  ARK.— The  Fort  Smith  Light  &  Traction  Company,  W.  C. 
Lemert,  president,  operates  50  miles  of  circuit,  with  225  arc  lights  and  15,000 
incandcsccnts,  50  motors  at  5  to   15  cents  per  kwhoiir,  and   16  cars. 

HARRISON,  .ARK.— The  Harrison  Electric  Light  &  Ice  Company  will  short- 
ly merge  with  the  Arkansas  Traction  Company,  capital  $500,000,  bonds  $500,000. 
PINE  BLUFF,  ARK.— The  Citizens  Light  &  Transit  Company  was  organized 
in  1901,  with  $300,000  capital,  $100,000  bonds.  Geo.  O.  Martin  is  superintendent. 
It  operates  ->oo  arc  lights,  20  motors  at  10  cents  per  kw-hour  and  10  cars. 
Summer  cars  and  trailers  are  needed,  and  an  electrical  supply  business  would 
do  well. 

SANT.-\  CRUZ,  CAL.— The  City  of  Santa  Cruz  municipal  plant  furnishes 
84  arc  lamps. 

CORONA,  CAL. — Reports  from  this  place  are  to  the  effect  that  there  is  a 
good  opening  for  all  improvements  as  there  are  none  now. 

SAN  BERNWRDINO,  CAL.— The  San  Bernardino  Gas  &  Electric  Company 
has  $500,000  capital;  220  arc  lamps  and  4,500  incandescents.  It  runs  45  mo- 
tors at  four  cents  per  unit. 

S.\N  LEANDRO,  CAL.— The  Suburban  Electric  Light  Company  has  $500,- 
000  capital,  and  operates  a  long  distance  transmission  plant.  There  are  150 
arc  and  15,000  incandescent  lights;  motors  of  soohp  from  I'/t  to  6  cents  per 
kw-hour,  and  heating  irons. 

ONTARIO,  C.\L. — The  Ontario  Power  Company,  organized  in  1901,  has 
$500,000  capital  stock,  $380,000  bonds;  L.  S.  Dyer  is  president.  It  runs  about 
40  motors  at  two  cents  to  nine  cents,  according  to  consumption  and  supplies 
4,000  i6-cp  incandescent  lights.  All  power  not  in  local  use  is  sold  to  the 
Pacific  Light  &  Power  Company,  of  Los  Angeles. 

OXNARD,  CAL. — The  electric  light  department  of  the  Colonia  Improvement 
Company  has  five  enclosed  arcs  and  2,782  incandescent  lamps.  An  electric 
railway  to  haul  freight  to  the  ocean  front  and  domestic  produce  is  needed. 
Mr.  Thurston,  superintendent,  informs  us  that  another  independent  corpora- 
tion exists  called  the  Oxnard  Suburban  Electric  Company,  which  furnishes 
light   for   ranch   houses   and   barns. 

WESTPORT,  CO.\.\. — Following  are  the  rates  of  the  Westport  Electric 
Light  Company  for  incandescent  service:  For  stores,  mills,  etc.,  six  nights 
from  "early  candle  light"  until  12  o'clock,  $1  per  month;  six  nights  from 
early  candle  light  until  11  o'clock,  and  until  12  o'clock  Saturdays,  85  cents 
per  month,  for  3  lights  or  less.  Churches,  public  halls,  etc.,  25  cents  per 
kw-hour.  At  this  rate  a  i6-cp  lamp  costs  I'A  cents  per  hour,  and  is  equiv- 
alent to  coal  gas  at  $1.85  per  1000  feet.  Meter  rates  for  stores,  mills  and 
.residences  20  cents  per  kw-hour  for  2250  watt  hours  or  less,  which  is  equiv- 
alent to  45  hours  use  per  month  for  each  i6-cp  lamp  or  equivalent.  The  rate 
for  service  exceeding  the  above  limit  is  iz'A   cents  per  kw-hour. 

J.ACKSONVILLE,  FLA.,  has  a  municipal  plant  which  furnishes  265  arc 
lights  and  runs  40  motors  at  7  cents  to  4  cents  per  kw-hour. 

PORT  TAMPA,  FL.A.— The  Electric  Light  &  Water  station  is  the  property 
of  the  A.  C.  L.  R.  R.  There  are  17  enclosed  arcs  and  900  incandescent  lights, 
also  two  motors  of  iso-hp. 

HOG.VNSVILLE,  GA.— The  M.  K.  Wood  plant  operates  20  arc  lamps  and 
300  incandescents. 

NE\\N.\N,  GA. — The  Newnan  Light  &  Power  Company,  organized  in  1901, 
has  $20,000  capital  stock,  31   2,000-cp  arc  lights  and  2,000   i6-cp  incandescents. 

MONTEZUMA,  GA.— The  Montezuma  Mfg.  Co.  bought  out  the  Oglethorpe 
&  .Montezuma  Light  &  Power  Company,  and  it  is  now  operated  in  connection 
with  the  first-named.  The  company  is  about  to  install  25  arc  lights  and 
operates  600  incandescents. 

SHEFFIELD,  GA. — The  Sheffield  Company  formed  in  1903  with  $500,000 
capital.  Mr.  H.  Parsons  is  president.  It  is  doing  great  work  in  developing 
the  resources  of  the  place,  in  building  an  electric  railway,  a  lighting  system 
and  water  works  in  Tuscumbia,  Florence  and  this  city.  The  power  station  is 
at  Sheffield. 

GRANGEVILLE,  IDAHO.— The  Grangeville  Electric  Light  &  Power  Com- 
pany is  in  the  market  for  a  complete  outfit  of  water  wheel  and  electrical  ap- 
paratus for  a  new  plant. 

ST.  ANTHONY,  IDAHO.— The  St.  Anthony  Water  &  Light  Company  was 
formed  in  190J,  with  a  capital  of  $50,000;  W.  Vanderveer  is  superintendent. 
It  operates  si.x  1,200-cp  arc  lights  and  630   i6-cp  incandescents. 

MOSCOW,  IDAHO. — The  Moscow  Electric  Light  &  Power  Company  con 
templates  extending  its  lines  to  Pullman,  Wash.,  nine  miles;  to  supply  1,000 
lights  to  that  place  at  io,ooo  volts  and  will  need  transformers  and  other  sup- 
plies. 

TAM.\ROA,  ILL. — It  has  been  voted  to  construct  an  electric  light  plant  by 
private  ownership. 

.\UBURN,  ILL. — The  .Auburn  Electric  Light  Company  operates  23  arc  lights 
and   1,500  incandescents. 

NORM.\L,  ILL.^ — The  electric  light  plant  at  this  place  was  seriously  dam- 
aged by  an  explosion  recently. 

ROCKFORD,  ILL.— The  capital  stock  of  the  Central  Heat  &  Power  Com- 
pany has  been  increased  from   $50,000  to  $100,000. 

EARLVILLE,  ILL. — The  electric  plant  supplies  twenty-five  arc  lights  and 
1.800   incandescents.     J.  T.   Wilson   is  the  proprietor. 

CANTON,  ILL. — The  People's  Gas  &  Electric  Light  Company  has  increased 
the  number  of  its  incandescent  lights  to  3,000,  mostly  of  t6-cp. 


PEKIN,  ILL. — The  Pekin  Electric  Light  Company  has  decided  to  enlarge 
its  plant.     A  300-hp  boiler  and  a  350-hp  engine  will  be  installed. 

ONEIDA,  ILL. — The  Oneida  Light  &  Power  Company  has  just  been  extend- 
ing its  lines.     It  operates  three  arcs  and  1,300  incandescent  lights. 

AMBOY,  ILL.— The  Amboy  Light  &  Power  Company,  S.  H.  Wallace,  super- 
intendent, operates  25  2,000-cp  arcs  and  1,100  incandescents.  It  also  runs  fan 
motors.  New  arc  lamps  are  required. 

BLANDINSVILLE,  ILL.— The  Blandinsville  Roller  Mill  &  Light  Plant  is 
the  property  of  W.  P.  Wright.  It  supplies  eight  arc  lamps  and  450  incandes- 
cents.    Mr.  R.  L.  Moore,  chief  engineer,  notes  the  need  of  a  loo-hp  boiler. 

ALPHA,  ILL. — The  Alpha  Electric  Light  &  Power  Company  operates  two 
arcs  and  1,200  incandescent  lights.  It  requires  a  125  to  iso-hp  Corliss  engine 
and  loo-hp  boiler.     An  electric  railway  of  40  miles  would  be  very  successful. 

ELMWOOD,  ILL. — The  Elmwood  Electric  Light  Company  has  $30,000  cap- 
ital stock  and  is  owned  and  managed  by  E.  L.  Brown,  it  operates  15  miles 
of  arc  circuit  with  100  lamps  and  12  miles  of  incandescent  circuit,  with  3,500 
lights. 

EVANSTON,  ILL. — Northwestern  University  has  leased  for  a  term  of 
ninety-nine  years  to  the  Evanston  Electric  Illuminating  Company,  all  the  ground 
comprised  in  the  block  bounded  Ijy  Benson  Avenue  and  Church,  Clark  and 
Maple   Streets. 

CE.\TRAH.\,  ILL. — The  Merchants'  Co-operative  Lighting  Company,  of 
Centralia,  has  been  incorporated,  with  a  capital  of  $5,000,  to  furnish  electric 
light,  heat  and  power.  Incorporators:  Wm.  B.  Smith,  O.  V.  Parkinson  and 
Wm.    Benjamin. 

FREEPORT,  ILL.— The  Frceport  Railway,  Light  &  Power  Company,  or- 
ganized in  1903  with  $350,000  stock  and  $350,000  bonds.  It  operates  a  West- 
inghouse system,  with  50  miles  of  circuit,  100  arc  lights  of  2,000-cp  and  8,000 
incandescents.     The  company  also  runs  25  motors  and  five  cars. 

MOORESVILLE,  IND.— S.  J.  Bolton  light  plant  desires  to  buy  a  secondhand 
direct   current  dynamo  of  600  or  800   lights   capacity. 

ANDERSON,  IND. — The  Alexandria  Light  &  Power  Company  has  secured 
the  contract  for  lighting  the  city  for  ten  years  at  $80  per  light  per  year. 

ELKHART,  IND. — The  City  Council  has  granted  a  franchise  to  the  National 
Manufacturing  Company  for  an  electric  light,  heat  and  power  plant.  Walter 
Brown  is  president. 

GREENSBURG,  IND. — A  ten-year  franchise  has  been  granted  the  Greens- 
burg  Electric  Comi:^ny  by  the  City  Council,  to  take  effect  April  i,  1904.  The 
price   is   $69   per   light   on  an   all-night  schedtUe. 

MORGANTOWN,  IND.— Mr.  C.  Teeters,  proprietor  of  the  electric  light 
plant,  wants  to  change  the  generator  for  a  larger  one  to  put  in  300  more  lights. 

BLAIRSTOWN,  lA. — The  Blairstown  electric  light  plant  is  to  be  sold. 
It  pays  $100  per  month  over  expenses. 

ALTA,  lA. — The  committee  on  light  of  the  City  Council  has  under  consid- 
eration plans  for  enlarging  the  electric  light  plant. 

ELDORA,  lA. — The  Eldora  Electric  Light  Company  has  two  miles  of  mains 
for  steam  heating  and  finds  it  very  successful,  it  has  27  2,000-cp  arc  lights 
and  4,200   incandescents. 

REINBECK,  lA. — The  question  of  constructing  an  electric  light  plant  is 
under  consideration.  Whether  the  city  will  build  the  plant  or  let  a  franchise  to 
private  parties  is  yet  undecided. 

ASHLAND,  KY. — The  contract  for  lighting  the  streets  with  electricity  has 
been  awarded  to  the  Ashland  Electric  Light  &  Power  Company  at  $51  per  lamp 
per  year  on  a   ten-year  contract. 

KENNEBUNK,  ME.— The  municipal  electric  light  plant  was  destroyed  by 
fire  recently. 

HOULTON,  ME. — Geo.  Ingram  is  reported  interested  in  the  construction  of 
an  electric   light  plant. 

MADISON,  ME. — The  Village  Council  has  instructed  the  electrical  com- 
missioner to  procure  plans,  estimates  and  bids  for  the  establishment  of  an  elec- 
tric plant  on    Sandy  River. 

HYATTSVILLE,  MD. — The  citizens  have  voted  to  grant  the  .Northern  Elec- 
tric Lighting  Company,  of  New  York,  N.  Y.,  a  franchise  to  construct  an 
electric   light  plant    in    Ilyattsville. 

OTIS,  MASS. — The  Selectmen  have  awarded  the  contract  for  lighting  the 
streets  for  one  year  to  Leominster  Electric  Light  &  Power  Company  at  $72 
per  year,  for  arc  lights  to  burn  till  1  a.  m.;  for  all  night  arc  lights,  $110  and 
for  65  incandescent  lights,  $16  each. 

DURANGO,  MEN.— P.  E.  Stahlnecht,  of  Durango,  writes  that  it  is  pro- 
posed to  develop  the  power  of  Tunal  River;  probable  cost  of  work,  $700,000. 
He  will  be  ready  to  receive  bids  for  the  electric  plant  in  about  six  months. 

CALUMET.  MICH.— The  Calumet  Light,  Heat  &  Power  Company  has  been 
organized  by  P.  P.  Roehm,  John  Burder  and  A.  W.  Kerr  to  conduct  a  central 
heating  plant  in  connection  with  its  electric  plant;  caiiital,  $80,000. 

VULCAN,  MICH. — The  Wisconsin  State  Assembly  has  passed  a  bill  per- 
mitting the  construction  of  a  dam  on  Menominee  River,  near  Vulcan.  The 
power  of  Sturgeon  Falls  will  be  utilized  and  electric  power  generated  to  be 
used    in   operating    mines    in    the    vicinity    of    Norway    and    Vulcan. 

SOUTH  STILLWATER,  MINN. -Electric  light  and  water  bonds  amount- 
ing to   $23,000   are  reported  sold. 

PELICAN  R.VPIDS,  MIN.N.— The  council  is  reported  to  have  voted  to 
issue  bonds  for  an  electric  light  plant. 

C.\LEDONl.\,  MINN. — J.  Kenny,  village  recorder,  writes  that  bids  are 
wanted  for  an  electric  light  plant:  probable  cost,  $8,000.  S.  G.  Reque,  VVestby, 
Wis.,  is  the  engineer. 

J.\CKSON,  MISS. — Bids  are  now  being  received  by  the  Capitol  Light 
&  Power  Company  for  furnishing  three  boilers,  engines,  dynamos,  wire  and 
supplies    for    the    new    electric    light    plant:    boilers   are    to    be    150-hp    each,    of 
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Si'iHi'li  niatiiir  type,  wiili  I'lirrtiitiilril  ftirimcrt,  (ur  a  (team  prcuurr  <•(  ijo 
lli».  ixT  »|.  III.  IliiU  cull  for  liolli  alniiilr  uiul  ci>iii|i<Hin(l  riiuino,  I'or  (iirllicr 
iiifi>riiiiiliiin   apply   In   KIrkpntrIck  jii  J«hiiiiiin.  niiiinrcrii. 

IIArKKTTSTOWN.  N.  J.  The  Klrclrlc  I.iulil  lompnny  U  utatrd  Ki  liiivc 
»ri-urrtl   llir  conlriicl   (»r    ii6   ju'cp  li||lili   (ur  une  year  at   ft, 700  per  year. 

NKW'AKK,  N.  J.  Tlir  llltH'k  l.iulit  (.'oinpany.  u(  C'oloriiilu,  capital  $50,000, 
liun  lirrii  iiiciirpuriitril  ut  Newark  liy  Williuiii  II.  WiihIiIiikkiii,  l'°ieilrrick  II.  I'm 
Irr,  William  M,   Shaw,  (.'liurlra  .\.  Miir|>liy  ami   I'eliinon   .\.    ilnlcoiii. 

r.\Yi:Tli;\II.UK,  N.  f.  riie  ciliimi.  liuvr  volcil  i.i  ii-mir  l.oinlii  f,.r  water 
Vkurk)  uiul  an  electric  light   plant. 

IIKNUKRSDN,  N.  I".  The  contract  for  liKhluiK  the  town  for  a  pcriml  of 
10  yeara  hax  l>een  awardcil  to  the  llrndrraon  l.iKhting  id  I'ower  Conigiuny 
for  $J,7oo  per  year. 

l'UH.\N.\,  OHIO.  The  I'rlmnn  Klectric  I.i(jht  &  Tower  Company  h.i«  ap- 
pliril    for  a  new    franchise   ill    I'rhana. 

.\TII1:NS.  DIIU).  It  in  stnled  that  biiU  ore  wanted  by  W.  II.  (iolden,  Vil- 
lage Clerk,  for  $15,000  electric  light  iHinds. 

Tl'T-lN  HAY  1SL.\NI),  OItU).  -The  council  has  uianlc.l  an  electric  liKht- 
iiig  franchi.^e  to  R.   K.  Kain>ay,  of  Sandn^ky,  who  will  erect  a  plant. 

(.'OI.rMUl'S,  Dllll).  The  Erner  Hopkins  (."onipany,  of  Columluis,  is 
stated  to  have  secured  the  contract  for  furnishing  wire,  jiide  line  anil  sundries 
for  the  municipal  electric  light  plant  fur  $i8,i8j. 

D.XYTON,  Onil).—  Kngincer  C  V.  Folsom  of  Dayton  announces  that  pre- 
liminary work  is  now  being  done  for  the  development  of  power  on  Cumber- 
land  Kivcr   for  cicctricol  purposes;  the   probable   cost   of   work  is   $.2,000,000. 

DUliKLIN,  OHIO.— The  plant  of  the  Oberlin  Cas  &  lileclric  Light  Company 
has  been  sold  to  a  syndicate  of  local  capitalists.  The  company  has  just  secured 
a  new  franchise  from  the  council.  A.  E.  Hay,  of  Elyria,  will  manage  the 
plant. 

CLE\'EL.\ND.  OHIO. — \n  Eastern  syndicate  is  figuring  on  establishing  an 
electric  lighting  i>lant  on  the  south  side  with  a  view  of  supplying  that  por- 
tion of  the  city.  It  is  proposed  to  erect  the  plant  near  the  new  coke  ovens 
of  the  Cleveland  Furnace  Company  and  to  utilize  the  gas   from  the  ovens. 

DEEI.VNCE,  OHIO. — A  company  has  been  organized  at  Defiance  with 
$.>oo,ooo  capital  stock  to  utilize  the  water  power  in  the  .-Vuglaizc  River  near 
Defiance.  An  electric  power  plant  will  be  established  at  once  and  the  company 
will  endeavor  to  induce  manufacturing  establishments  to  locate   in  the   town. 

CLEVELAND,  OHIO. — The  new  city  administration  will  take  immediate 
steps  for  the  establishing  of  a  municipal  lighting  plant.  .\n  ordinance  for  an 
issue  of  $200,000  electric  light  bonds  has  already  been  presented  to  the  council. 
Preliminary  plans  for  the  proposed  station  have  been  submitted  by  Charles  E. 
Phelps,  of  Baltimore.  It  is  proposed  to  utilize  a  part  of  the  old  water 
works  station  for  the  generating  plant.  It  is  calculated  that  the  required 
outfit  would  cost  about  $375,750,  and  it  is  claimed  that  city  lamps  could  be 
supplied  at  $55  per  year  instead  of  $75  per  year  as  at  present. 

OKL.\IIOM.-\,  OKLA. — The  Oklahoma  Gas  &  Electric  Company,  organized 
in  190a.  The  president  is  A.  H.  Branch.  It  operates  116  city  and  156  com- 
mercial arcs.  It  also  furnishes  motor  power  at  5  cents  per  kw-hour  and 
power  for  street  railway.     The  capital  is  $300,000  and  it  is  bonded  for  $300,000. 

S.-\NGER.  ORE. — Surveys  and  plans  are  being  prepared  for  the  construc- 
tion of  an  electric  power  and  light  plant;  probable  cost  of  plant,  $60,000.  J. 
K.   Roniig,  of  the   Sanger  Gold  Mining  Company,  is  interested. 

HOMESTEAD.  P.A..— The  Mifflin  Light  &  Power  Company  is  about  to  peti- 
tion for  a  franchise  in  Homestead. 

MONTOL'RSVILLE.  P.-\. — The  Borough  Council  has  accepted  the  proposi- 
tion of  the  Montoursville  Electric  Company  to  furnish  53  lights  at  2S-cp  each, 
contract  to  go  into  eflect  July  1. 

LEB.\NON,  PA.— Bids  will  be  received  until  June  i  by  I.  L.  Beckley,  City 
Clerk,  for  lighting  the  streets  with  electricity.  There  will  be  required  about 
135  open  or  closed  arc  lights,  and  not  less  than  50  incandescent  lights,  to  burn 
from  twilight  to  dawn.     The  bids  are  to  be  for  a  period  of  i,  5  and   10  years. 

G.-\FFNEY,  S.  C— Ladshaw  &  Ladshaw,  Spartanburg,  S.  C,  are  preparing 
plans  for  a  10,000-hp  water  power  development  on  Broad  River,  11  or  12  miles 
from  this  place,  estimated  to  cost  $500,000. 

AUSTIN,  TEX. — The  Governor  has  approved  the  bill  appropriating  $155,000 
with  which  to  install  a  water,  light  and  power  plant  for  the  -State  institutions 
located  in  Austin. 

SOURL.-\KE,  TEX. — The  Light  &  Power  Company,  of  Sourlake,  has  been  in- 
corporated, capital  $10,000.  Incorporators:  D.  O.  Lively,  T.  J.  Douglas  and 
T.  W'.  Freeman. 

VERNAL,  UTAH. — E.  \V.  Davis  writes  in  regard  to  the  electric  plant  for 
Vernal  Light  &  Power  Company  that  the  company  is  not  yet  organized.  The 
work  will  cost  about  $35,000,  and  bids  for  the  work  will  probably  be  received 
about  July   15. 

RICHMOND.  VA. — Samuel  Cohn  has  petitioned  the  Council  for  a  franchise 
to  construct  and  operate  an  electric  light  plant. 

WVTHEVILLE,  VA. — The  Town  Council  has  offered  for  sale  an  electric 
light  franchise  for  Wytheville;  also  the  old  plant  owned  by  the  town.  Bids 
for  both  to  be  opened  June   5. 

ELLEN  SBURG,  W.\SH. — The  city  contemplates  improving  its  municipal 
light  plant,  either  by  increasing  its  present  steam  plant,  or  by  constructing  a 
water  power,  diverting  water  from  Yakima  River.  A.  McL.  Hawks,  of  Ta- 
coma,  has  been  selected  to  advise  upon  the  project.  Geo.  Sales  is  City  Clerk. 
L.\NC.-\STER.  WIS. — John  Schreiner  and  others,  of  Lancaster,  have  pur- 
chased the  local  electric  light  plant,  and  propose  changing  the  present  system 
from  a  direct  to  alternating  current. 


THE  ELECTRIC  RAILWAY. 


D.WIIl'KV,  (O.W.  The  Dunbury  anil  Ilurlcin  Traction  Company  will  in- 
creaae  ita  capital  atock  and  laaue  liunda  tu  conalruci  a  trolley  from  Ihii  place 
■cvenleen  niiira   to  (ioldrn'a    llridge,    N.    V. 

WAI.I.INCI'OKI),  (ONN.  The  Watlingford  Tramway  Company  haa  been 
incorporalcil  in  (  ■•imrclicul  with  a  capital  of  $500,01111,  to  build  a  trolley  line, 
which  ia  aald  will  be  the  completinK  link  in  n  ihrough  line  from  .New  York 
Cily    to    lloaion. 

IIAKTI'tlRD.  CONN.  The  Woodbury  &  .Seymour  .Street  Railway  Coni|iany 
haa  been  charlered  to  build  an  electric  railway  in  Woodbury,  .Soulhbury,  <)x- 
ford  and  .Seymour.  The  company  ia  capitalized  at  $400,000.  The  incorpora- 
tora  are  Floyd  F.  Hitchcock  and  Ix'vi  V..  Curtia,  of  Woodbury:  Chrialian 
Sirobel,    of    Waterbury,   and    Frederick    L.    Evcril,    of    llranford. 

CIIICAdO,  ILL.-  The  Lake  .Street  Klevaled  Railway  Company  ia  having 
plana  made  for  a  new  Iranaformcr  atation  at  Lombard  .\veMue  and  Lake 
Street,  to  coat  apprnxinialely  $75,000. 

MONMOUTH,  ILL.-  Arliclea  of  incorporation  haa  hern  filed  by  the  Illinoi* 
Union  Railway  Traction  Company,  with  capital  stock  $500,000.  The  incor- 
porators and  first  board  of  directors  are  P.  E.  Kiting,  of  Macomb,  111.;  W.  II. 
Meaver,  of  Abingdon,  HI.;  John  W.  .^ndrews,  of  New  York,  and  W.  W. 
.McCullough,  \V.  B.   Young  and  S.   S.   Hallam,  of  Monmouth. 

MICHIGAN  CITY,  IND.— The  Chicago  &  .South  Shore  Railway  Company 
has  increased  its  capital  stock  from  $300,000  to  $1,000,000.  The  company  will 
e.tpend  the  $700,000  in  extending  its  line,  which  connects  Michigan  City  and 
LaPorte,  east  to   South  Bend. 

COLUMBIA,  KY. — The  Columbia  Interurban  Railway  Company  has  been 
organized  here,  with  $15,000  capital  stock  subscribed.  The  officers  of  the 
company  arc  Prof.  W.  K.  Azbill,  president;  Capt.  W.  W.  Bradshaw,  vice-pres- 
ident; C.   S.   Harris,  secretary;  Judge  J.   W.  Jones,  treasurer. 

LOUISVILLE,  KY'.— The  Louisville  Suburban  Electric  Railway  Company 
is  reported  to  have  awarded  the  contracts  for  constructing  the  proposed  inter- 
urban line  from  Louisville  to  Mount  Washington  to  A.  L.  Rick  Company,  of 
Cincinnati.  The  work  will  be  done  under  the  sui)ervision  of  the  Tennis  Con- 
struction   Company,   of   Cincinnati. 

NEW  ORI.E.-\N.S,  L.\. — ^^11.  H.  Pearson,  Jr.,  has  lx.-cn  re-elected  president  of 
the  New  Orleans  Railway  Company,  W.  W.  Miller,  of  New  York,  has  been 
chosen  first  vice-president,  and  Colonel  Joseph  H.  DcGrange,  of  New  Orleans, 
second  vice-president. 

CONWAY,  M.\.SS. — The  Legislature  has  a  bill  before  it  to  authorize  the 
Conway  Street  Railway  Company  to  buy  the  property  of  the  Conway  Electric 
Light  &  Power  Company.     The  bill  will  probably  pass. 

WORCESTER,  MASS.- The  Worcester  Consolidated  Street  Railway  Com- 
pany is  securing  options  on  land  between  Worcester  and  Leominster,  over 
which  it  proposes  to  build  a  second  line  to  Leominster,  by  way  of  West 
Boyleston   and   Sterling. 

WORCESTER,  MASS.— The  Worcester  &  Connecticut  Eastern  Street  Rail- 
way Company  will  absorb  the  Thompson  Tramway  Company,  the  People's 
Tramway  Company  and  the  Danielson  &  Norwich  Street  Railway  Company,  all 
of  which  operate  in  the  eastern  part  of  Connecticut.  The  roads  have  been 
controlled  by  the  same  interests  for  some  months.  The  company  is  granted 
two  years   in   which    to  build  extensions   to   unite   the  roads. 

NASHUA,  N.  H.— The  Hudson,  Litchfield  &  Goflfs  Falls  Electric  Railway, 
which  is  to  connect  this  city  and  Manchester,  has  organized  as  follows:  Isaac 
N.  Center,  of  Manchester,  president;  .Vrthur  S.  Campbell,  of  Manchester, 
vice-president;  John  J.  Baker,  of  Hudson,  treasurer.  The  directors  were  in- 
structed to    proceed    immediately   with   the   construction   of  the   road. 

ATLANTIC  CITY",  N.  J.— The  Central  Passenger  Railway  Company  has 
been  incorporated,  with  a  capital  stock  of  $40,000,  to  build  an  electric  railway 
here.  William  McLaughlin,  Louis  Kuehule,  Francis  B.  Quigley  and  John  A. 
Jeffries,  of   Atlantic  City,   are  interested. 

ALAM.VGORDO,  N.  M. — Alamagordo  Street  Railway  Company  has  been 
organized  with  $50,000  capital  stock,  to  build  and  operate  a  street  railway  and 
electric  light  system.  .Arthur  P.  Jordan,  William  Hodge  and  Thaddeus  H. 
Llayford,  of   Alamagordo,  are  interested. 

JAMESTOWN,  N.  Y.— It  is  stated  that  the  Jamestown,  Chautauqua  &  Lake 
Erie  Railroad,  which  runs  from  Jamestown  to  Westfield,  is  to  be  converted 
into    an    electric    railway. 

XEWBURGH,  N.  Y'. — The  Orange  County  Traction  Company  is  considering 
the  advisability   of  extending  its  lines   from   Walden  to   Montgomery. 

LITTLE  FALLS,  N.  Y'.— It  is  stated  that  J.  M.  Farley,  of  W'hite  Plains, 
is  forming  a.  company  to  build  an  electric  railway  from  Johnstown  to  Little 
Falls.     A  survey  of  the  line  has  already  been  made. 

PENN  Y'.\N,  X.  Y. — Lake  Keuka  and  East  Side  Railroad  Company,  of  Penn 
Y'an,  has  been  incorporated  to  operate  an  electric  road,  thirteen  miles  long,  from 
Penn  Yan  to  Keuka.  The  capital  is  $130,000.  Directors:  J.  C.  Harris,  New 
Y''ork;  M.  F.  Sheppard,  Penn  Y'an,  and  D.  E.  Hoover,  Keuka. 

TOLEDO,  OHIO. — The  People's  Rapid  Transit  Company  has  increased  its 
capital   stock  to   $500,000. 

ELY'RI.A,  OHIO. — The  Elyria,  LaGrange  &  Southern  Traction  Company,  re- 
cently organized  to  build  a  line  from  Elyria  to  LaGrange,  has  elected  these 
officers:  Wm.  Heldmeyer,  president;  J.  M.  Starr,  vice-president;  F.  H.  Foster, 
treasurer;  H.  Wilcox,  secretary. 

TOLEDO,  OHIO. — The  Toledo,  Port  Clinton  &  Lakeside  Railway  Company 
has  awarded  a  contract  to  the  Westinghouse  Company  for  its  electrical  equipment 
and  with  the  Erie  City  Iron  Works  Company  for  engines  and  boilers.  A  tenv 
porary  power  house  will  be  built  at  Genoa. 
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PORTSMOUTH,  GIHO.  In  aildilion  to  Iniilding  a  sul.urlian  line  tu  llanp- 
iiiR  Rock,  the  Porlsniouth  Street  Railway  &  Light  Company  is  planning  to  make 
inipr.rtant  extensions  to  its  system  in  Portsmouth.  The  company  will  built  its 
new  power  house  at  Millbrook   Park  near  Yorktown. 

COLUMBUS,  OHIO.— The  Toledo  &  Chicago  Construction  Company  has 
been  incorporated,  with  $10,000  capital  stock,  by  J.  R.  Seagrave,  A.  R.  Sea- 
grave,  U.  G.  Denman,  J.  PL  Ainsworth  and  W.  F.  Courtad.  This  is  the  com- 
pany which  will  have  charge  of  the  construction  of  the  Toledo-Chicago  Inter- 
urban  Railway.     Its  offices  are  in  Toledo. 

RK.\DING,  P.\. — Tlie  Metropolitan  Electric  Company  will  install  a  storage 
battery  plant  to  take  care  of  the  heavy  travel  on  its  lines  during  the  summer. 
The   plant   will   include  264  cells. 

PHILADELPHIA,  PA.— Dallett  &  Co.,  of  this  city,  have  received  the  con- 
tract for  furnishing  the  electrical  equipment  for  the  new  cars  of  the  .Mien- 
town  &  Reading  Traction  Company. 

SP.\RTA,  TEXX. — It  is  reported  that  capitalists  are  interested  in  a  pro- 
posed electric  railway  from  Sparta  to  Cookeville.  A  fine  water  power  at  Bur- 
gess Falls  is  being  examined  with  a  view  to  its  development  for  power. 

BEXNINGTOX,  VT.— At  the  last  session  of  the  Vermont  Legislature  n 
charter  was  granted  to  the  Bennington  &  Xorth  Adams  .Street  Railway  Com- 
pany. The  capital  stock  of  the  new  company  is  $150,000,  with  authority  to 
increase.  George  F.  Graves,  of  Bennington,  president  of  the  First  National 
Bank,  is  interested. 

MORGAXTOWN,  W.  VA.— The  Morgantown,  Fairmont  &  Cheat  River 
Street  Railway  Company  has  been  chartered.  It  is  capitalized  at  $750,000,  and 
the  incorporators  are  Davis  Elkins.  Jos.  H.  McDermott,  Frank  K.  Brett. 
Clarence  B.  Dille  and  Thomas  R.  Dille.  .\bout  20  miles  of  road  will  be  con- 
structed. 


New    INDUSTRIAL   COMPANIES. 


THE  ELECTRIC  RECORDIXG  S:  SIGXAL  tO.MPAXY.  of  Kenton  County, 
lias  been  incorporated   in   Kentucky   with   a  capital  stock  of  $5,000. 

THE  PARRY  ELECTRIC  COxMPAXY,  with  a  capital  of  $1,000,000,  has 
been  incorporated  in  Ohio  to  build  an  electric  railway  from  Lexington,  Ohio, 
to  Zanesville. 

THE  0\OXD.\GA  AUTOMOBILE  COMPANY,  of  Syracuse,  X.  Y.,  has 
■been  incorporated;  capital,  $150,000.  Directors:  G.  L.  Gridley,  G.  E.  DeLong, 
and  J.   S.   Palmer,  Syracuse. 

THE  W.  II.  GOUGH  ELECTRIC  COMPANY,  of  Syracuse,  N.  Y.,  has 
been  incorporated  with  a  capital  of  $40,000.  Directors:  W.  H.  Gough,  David 
Cronin    and   W.    G.    Holbrook,   of    Syracuse. 

THE  ORANGE  AUTOMOBILE  EXCHANGE  AND  MAXUFACTURIXG 
COMPANY,  Newark,  N.  J.,  has  been  incorporated,  capital  $50,000.  Incor- 
porators: George  J.  Althen,  B.  A.   Durham  and  R.  Arthur  Heller. 

BARTZ,  WYGANT  &  BROWN,  Hornellsville,  N.  Y.,  have  been  incor- 
porated to  make  electric  motors  and  appliances,  capital  $60,000.  Directors; 
Frank   Bartz,   Frederick  A.    Wygant  and  .-Mfred   E.    Brown,  Hornellsville. 

THE  MARQUETTE  ELECTRIC  COMPANY  has  been  organized  at  Au- 
j;usta.  Me.,  to  manufacture  electrical  machinery.  The  capital  stock  is  $100,000 
and   the   officers   are:    President,    F.    L.    Dutton ;   treasurer,    E.    F.    Whittum. 

THE  URBAN  CONSTRUCTION  COMPANY,  of  Deerfield,  Wis.,  has  been 
incorporated  to  build  gas  and  electric  lighting  plants.  The  capital  stock  is 
410,000  and  the  incorporators  are  H.  B.  Fargo,  Gilman  Peterson  and  Charles 
£.    Pierce. 

THE  METROPOLITAN  ENGINEERING  COMPANY,  of  New  York,  has 
been  incorporated  to  deal  in  electrical  advertising  devices;  capital,  $30,000. 
Directors:  Frederick  W.  Jesser  and  Alexander  H.  Laidlaw,  Brooklyn;  Mait- 
land   E.  Elliott,  of  Manhattan. 

THE  KARAS  ELECTRIC  COMPANY  has  been  incorporated  at  Chicago,  111., 
■with  a  capital  stock  of  $10,000  for  the  purpose  of  manufacturing  electrical,  me- 
chanical and  chemical  specialties.  The  incorporators  are  Leland  C.  Summers, 
Bertrand  S.  Summers  and  Joseph  Karas. 

THE  AMERICAN  STEEL  &  ELECTRIC  COMPANY  has  been  incor- 
porated under  the  laws  of  New  Jersey,  with  a  capital  stock  of  $125,000  to  en- 
gage in  the  manufacture  of  electrical  supplies.  The  incorporators  "are  Ber- 
til  Von  Philip,  Harry  L.  Ogden  and  J.  M.  Thorn. 

THE  ON-LEE  BURNER  MANUF.\CTURING  COMPANY  has  been  incor- 
porated in  New  York  City  to  manufacture  are  and  incandescent  illuminating 
lamps  and  supplies.  Capital  $5,000.  Directors:  \Vm.  II.  Batterson,  Jersey 
City,  and  Leon  Pistner  and   Max   Bernstein,  of   Xew  York. 

THE  INDIANAPOLIS  ELECTRIC  MANUFACTURING  COMPANY.  In- 
dianapolis, Ind.,  has  incorporated  to  carry  on  an  electrical  manufacturing  busi- 
ness and  to  furnish  motive  power  and  apparatus..  The  capital  stock  is  $10,000. 
Henry  E.  Kattman.  .\nsel  Fatout  and  C.   E.-  Morgan  are  directors. 

THE  DUQUESXE  MOTOR  C.\R  COMP.\XY  has  been  incorporated  at 
Buffalo,  X.  Y.,  for  the  purpose  of  manufacturing,  selling,  leasing  and  other, 
wise  dealing  in  automobiles  and  automobile  parts.  The  capital  stock  iS  $50,000 
and  the  directors  are  Harry  Howe,  Harry  G.  Johnson,  L.  Ray  Pelletier,  John 
Eraser  and  John   B.    Ustcr. 

THE  NATIOX.VL  CHEMIC.XL  POWER  COMPANY  has  been  organized 
at  Prescott,  Ariz.  Among  other  objects,  it  will  engage  in  the  generation  of 
electricity  for  power  and  lighting  purposes  by  means  of  a  chemical  process. 
The  capitalization  is  $25,000,000.  The  incorporators  are  John  II.  Carruthers, 
Otto    Koehler    and    Oscar    Bcrgstroni. 

THE  J.  L.  MOTT  COMPANY  has  been  incorporated  under  the  laws  of 
Xew  Jersey,  with  a  capital  of  $3,000,000,  to  manufacture  and  deal   in  plumbing, 


steam  fitting  and  electric  fixtures.  Incorporators,  who  arc  identified  with  the 
Jordan  L.  Mott  Iron  Company,  of  .New  York,  which  is  about  to  establish  a  large 
manufacturing  concern  in  Trenton,  arc  Jordan  L.  Mott,  Jordan  L.  Mott,  Jr., 
John  Reid,  Augustus  Mott,  and  Knox  Goebel,  of  New  York,  and  O.  ().  Bow- 
man,  of  Trenton. 

OBITUARY. 


MR.  J.  F.  STAUFFER.— Brief  note  was  made  in  our  columns  recently  of  the 
death  of  Mr.  John  Forney  Stauffer,  the  president  of  the  Geo.  C.  Towle  Man- 
ufacturing Company,  of  Lancaster,  Pa.  Mr.  Stauffer  was  born  in  Pcnn  town- 
ship. Pa.,  on  Aug.  6,  1845,  and  was  the  son  of  Benjamin  Miller  Stauffer  and 
Sophia  (Forney)  Stauffer  who  was  a  cousin  of  John  W.  Forney,  the  founder 
of  the  Philadelphia  Press.  Mr.  Stauffer's  ancestors  came  from  Switzerland 
about  1790.  He  was  married  to  Clara  S.  Fondersmith,  whose  great-great  grand- 
father was  Ludwig  von  der  Schmidt,  a  descendant  of  the  house  of  Hesse- 
Darmstadt,  who  was  a  manufacturer  of  guns  in  Germany  for  the  -government 
and  came  to  Lancaster  County  in  1749;  and  his  son  John  manufactured  guns 
for  the  war  of  1812.  The  deceased  had  two  sons,  Charles  F.,  a  prominent 
contractor  of  Lancaster  and  B.  Grant,  secretary  and  treasurer  of  the  Geo.  C. 
Towle  Mfg.  Co.  Mt.  Stauffer,  previous  to  going  into  the  electrical  business, 
was  a  contractor  for  railroads,  water  works,  etc.,  and  many  of  the  engineering 
feats  of  eastern  Pennsylvania  were  accomplished  by  his  ability.  .\t  his  death 
he  was  president  of  the  Geo.  C.  Towle  Mfg.  Company  and  the  American 
Spring  Water  Company  and  a  member  of  several  social  organizations.  The 
business  of  the  Geo.  C.  Towle  Mfg.  Company  will  be  continued  by  the  same 
general    management. 


PERSONAL. 


MR.  A.  ANDERSON  has  been  appointed  general  manager  of  the  .\lbany 
Electric   Illuminating  Company,  of  Albany,   .X.   Y. 

MR.  W.  S.  ACCLES,  European  manager  of  the  Niles-Bement-Pond  inter- 
ests, left  for  Europe  May  27  on  the  American  liner  Xew  York,  after  some 
weeks'  sojourn  on  this  side. 

MR.  E.  O.  EDSON  has  become  secretary  and  treasurer  of  the  Bendit  Mer- 
cantile Engineering  Company,  714  Wainwright  Building.  St.  Louis.  Mr.  1-. 
C.  Laufketter  has  retired  to  assume' the  presidency  of  the  Victor  Manufac- 
turing Company  of  St.  Louis.  The  Bendit  concern  represents  a  valuable  line 
of   mechanical   and   engineering  specialties. 

LT.-COL.  CUBILLO,  principal  of  the  Spanish  government  arsenal  at  Trubia, 
sailed  for  Europe  May  27  on  the  American  liner  New  York,  after  several 
weeks'  visit  on  this  side.  The  Trubia  arsenal  is  already  equipped  with  consider- 
able Y'ankee  electrical  machinery  and  machine  tools  and  Col.  Cubillo  during  his 
Yankee  electrical  machinery  and  machine  tools  and  Col.  Cubillo  during  his 
present  trip  has  placed  orders  for  further  equipment,  some  particulars  of 
which  appear  elsewhere  in  this  issue.  Shortly  after  his  return  to  Spain  it  is 
anticipated  that  further  substantial  contracts  will  be  sent  to  various  American 
manufacturers  of  machinery,  etc. 

Mr.  W.  E.  PARK,  manager  of  the  Johannesburg  offices  of  Eraser  &  CUal 
mers,  Limited,  of  London,  will  arrive  in  the  States  shortly  for  the  purpose  of 
placing  substantial  contracts.  Eraser  &  Chalmers,  Limited,  acquired  the  Brit- 
ish and  Colonial  manufacturing  and  selling  rights  of  Eraser  &  Chalmers,  of 
Chicago  prior  to  that  concern  entering  the  Allis-Chalmers  Company,  .\mong 
the  American  firms  represented  by  the  Eraser  &  Chalmers  people  in  Souiii 
Africa  are  the  Rand  Drill  Company;  the  Wheeler  Condenser  &  Engineering 
Company;  the  Sullivan  Machinery  Company;  the  Knowlcs  end  of  the  Inter- 
national Steam  Pump  Company;  the  Jones  &  Laughlin  Steel  Company:  the 
Chapman  Valve  Manufacturing  Company  and  the  Robins  Conveying  Belt  Com- 
pany. They  also  look  after  the  South  African  business  of  the  British  firm  of 
Dick,    Kerr   &    Company. 

PRESIDENT  JOHN  I.  S.\BIN,  of  the  Pacific  States  Telephone  &  Tele- 
graph Company,  recently  returned  to  San  Francisco  from  Chicago  where  he 
managed  the  affairs  of  the  Bell  companies  for  two  years  during  which  there 
was  a  great  increase  in  the  business  of  the  lines  in  and  around  Chicago.  Louis 
Glass,  the  vice-president  and  general  manager  of  the  Pacific  system,  is  still 
traveling  in  the  Orient,  and  Mr.  Sabin  will  at  once  take  active  steps  to  improve 
the  service  throughout  the  coast  as  well  as  in  San  Francisco.  The  exchange 
facilities  in  that  city  will  be  increased  from  the  present  capacity  of  45.000  to 
100,000  subscribers'  stations.  San  Francisco  had  on  May  1,  40,287  subscribers 
and  the  entire  coast  system  164,540.  This  shows  quite  a  rapid  increase.  The 
company  has  taken  off  its  solicitors  and  ceased  to  advertise,  pending  the  pro- 
posed extensions  of  the  s-ystem  in  San  Francisco.  There  is  only  one  city  on 
the  Coast,  and  probably  in  the  United  States,  that  has  more  telephones  in 
proportion  to  the  population  than  San  Francisco,  that  is  Bakersfield,  Cal., 
where  is  is  i  to  20.  The  great  number  of  oil  wells  is  largely  responsible  for 
this,  as  there  is  a  telephone  at  every  pump  in  the  oil  districts.  The  projected 
independent  telephone  companies  in  San  Francisco  and  Oakland  are  not  being 
heard  from  at  present,  although  the  persons  promoting  the  enterprises  had 
good  financial  backing  it  is  said.  Mr.  Sabin  is  quoted  as  saying  that  he  does 
not   fear   competition  in   the  long  run. 

MR.  FR.\XK  L.  MIDDLETOX,  who,  for  the  jiast  three  years  has  been 
prominently  identified  with  the  sales  and  corrcS|)ondence  departments  of  the 
Stromberg-Carlson  Telephone  Manufacturing  Company  has  resigned  from  that 
company  to  accept  a  similar  position  as  manager  of  the  sales  department  with 
the  International  Telephone  Manufacturing  Company.  Mr.  Middleton  has  had 
a  broad  and  practical  experience  in  the  telephone  field,  having  twenty  years 
ago,  while  a  boy.  started  in  as  night  operator  and  later  as  inspector  by  the 
Central  Union  (Bell)  Telephone  Company,  at  Elkhart,  Indiana.  He  soon 
rose  to  the  position  of  manager  of  that  exchange  and  remained  with  this  com- 
pany  for  a  period  of   about   eight   years.        At  the  opening   of  the  independent 


050 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol.  XLI,  No   22 


firlil,  he  took  up  thi>  line  of  work  in  the  uriianiiing  of  llir  I'lkliail  (iii<lr|>rii>l 
rnt)  Telrphunc  lonipany,  which  |>ul  in  one  of  the  firti  inilrtirnilriil  exchange! 
in  the  counlry.  After  the  completion  of  thit  pUni,  he  ■■•tinietl  the  m»n»ge' 
""ne  of  the  .Merchttiil'i  Miitiisl  Telrplionr  Tonipany.  of  Michigan  Cily.  In- 
diana, lie  later  retignril  to  aMitI  in  the  uigaiiitution  ontl  take  chnriir  i>(  the 
Con>lriiclli>n  of  tlir  iiiilrpriiilriit  r\chan|>a  ul  W  luo,  Trxui,  wliiih  i>  ciiimiilcrril 
one  of  the  lurK"!  uiiil  l>r«l  Imill  exchnngri  in  the  .Sotitliwml.  At  tlir  com' 
pletion  of  Oiin  |>l»iil,  Mr.  Mi<lillcti>n  roiKiinl  Ihr  mnimgrniriil  of  Ihia  cumpnny 
to  enter  the  niiiniifacliiriMg  lielil  in  the  oflicet  of  the  conipnny  from  which  he 
ha»  jiKi  leaigneil.  The  Internnlional  I'ompony,  lieing  now  well  eitalilinhril  in 
the  maniifacltire  of  a  complete  line  of  central  energy  anil  generator-call  tele- 
phones, together  with  Hwitchlionrd  lyitenia  for  any  aitc  exchange,  inclnding 
all  the  nioit  nuulerti  cimveniencet  nnd  rmlioilyinii  in  the  conaliuclioii  of  the 
part*  many  new  featiirr*  ihiii  nre  of  impurtancr  to  the  ilnrnhilily  iia  well  n> 
the  efKciency  of  a  telephone  plant,  will  cnalilr  Mr.  Molillrlnn  to  continue  to 
•crve  hit  many  friend*  in  the  huiincu. 


Utabc  IFlotes. 


THE  GENERAL  INCAM>i:.<;CKNT  ARC  I.IOIIT  COMPANY  has  removed 
its  Chicago  office  to  a  suite  of  rooms  on  the  twelfth  floor  of  the  Marquette 
Building. 

ARMIOLl).  KARBERG  &  CO.,  of  China,  have  removed  their  offices  from 
50  Wall  Street  to  more  conmiodious  quarters  at  the  Battery  Park  Building, 
Slate    Street,   New  York   City. 

THE  SHELBY  ELECTRIC  COMPANY,  of  Shelby,  Ohio,  has  broken  ground 
for  an  addition  joxioo  feet  and  two  stories  high.  This  will  about  double  the 
capacity  of  the  plant. 

FILTERS  rOk  STEEL  CORPORATION.— Two  larst  Cross  oil  filters  were 
recently  ordered  from  the  Burt  Mfg.  Co.,  Akron,  Ohio,  by  the  U.  S.  Steel 
Corporation,  making  114  now  in  use  in  its  different  mills. 

THE  ELBLIGHT  COMPANY  OK  AMERICA  has  called  .ittcntion  to  the 
fact  that  its  system  and  littings  are  specifically  included  in  the  list  of  approved 
fittings  for  decorative  lighting  by  the  .National  Board  of  Eire  Underwriters 
in    the    190J    National    Code. 

REMOV.\L. — The  A.  G.  Schoonmaker  Company  will,  on  or  about  June  i, 
move  its  offices  and  warerooms  to  29  West  Street,  New  York.  The  company 
will  have  at  its  new  quarters  increased  facilities  for  handling  its  business  and 
more  commodious  and   convenient   warerooms. 

MASHINTER  ELECTRIC  CO.,  of  Buffalo,  N.  Y.,  has  moved  its  place  of 
business  from  12  Perry  Street,  in  that  city,  to  62  Niagara  Street,  where  it  will 
carry  a  full  line  of  electrical  supplies,  and  will  be  fully  equipped  there  for 
every   class  of  electrical  construction,  armature  winding  ,-ind  repair   work. 

THE  WARD-LEONARD  ELECTRIC  COMPANY,  Bronxvillc,  N.  Y.,  man- 
ufacturers of  rheostats  and  circuit  breakers,  reports  a  large  number  of  orders 
from  the  New  England  states  for  its  DK  type  circuit  breakers  for  use  in 
automobile  stations.  On  account  of  its  special  features  and  extremely  low  cost 
the    breaker    is   very   popular. 

THE  ECK  DYNAMO  &  MOTOR  WORKS,  Belleville,  N.  J.,  are  kept  busy 
filling  the  constantly  increasing  orders  for  their  well  known  dynamos  and 
motors  of  various  sizes.  The  present  demand  for  their  new  universal  fan 
motors  shows  the  interest  this  newest  production  in  fan  motors  has  created. 
It  is  a  highly   ingenious  mechanism. 

THE  LUNKENHEIMER  COMPANY,  Cincinnati,  reports  that  on  account 
of  the  unprecedented  demand  for  its  superior  line  of  brass  and  iron  steam 
specialties,  it  has  been  compelled  to  increase  its  foundry  output  50  per  cent. 
Machine  tools  of  the  most  improved  type  arc  being  installed  in  various  depart- 
ments as   fast  as  they  can  be  obtained. 

THE  AMERICAN  BALL  BEARING  COMPANY,  Cleveland,  Ohio,  manu- 
facturer of  ball  bearings  for  automobiles  and  other  purposes  finds  itself  cramped 
for  space  and  has  purchased  a  six-acre  site  on  the  West  Side  near  the  Lake 
Shore  &  Michigan  Southern  tracks  where  it  will  erect  a  three-story  factory. 
Considerable  new  machinery  will  be  installed  and  all  of  it  will  be  electrically 
driven.  A  power  plant  consisting  of  a  25ohp  cross  compound  engine  direct- 
connected  to  a  ijo-kw  alternating  cunent  generator  will  be  installed,  as  well 
as  a  number  of   independent   motors. 

THE  UNIVERSITY  OF  WISCONSIN,  at  Madison,  Wis.,  has  recently 
removed  the  arc  lamps  from  the  gymnasium,  and  substituted'  eighteen  six- 
glower  Xernst  lamps,  making  a  considerable  gain  in  both  the  quantity  and 
quality  of  the  illumination.  Other  educational  institutions  throughout  the 
country  are  also  adopting  the  Nernst  lamp,  notably  the  State  Normal  School, 
of  Westfield,   Mass.,  which   has   lately  installed   73    single-glower  Xernst   lamps. 

MASLRITE  COMPANY. — The  Masurite  Explosive  Company  announces 
the  removal  of  its  offices  from  50  Broadway,  New  York  City,  to  its  manufac- 
turing plant  at  Masury,  Ohio.  This  will  enable  the  executive  and  managing 
departments  to  be  in  closer  touch  with  the  manufacturing  end  of  the  business 
and  the  company  feels  that  it  will  thus  be  in  a  position  to  give  better  care  to 
the  interests  of  its  patrons.  The  company's  post  office  address  is  Sharon, 
Pa. 

THE  XEW  TELEPHOXE  WIRE  now  being  sold  by  the  Electric  Appliance 
Company,  Chicago,  is  of  the  celebrated  "O.  K."  manufacture.  It  is  a  two 
conductor,  glazed  braid,  made  with  trace  thread  in  one  conductor,  then  twisted. 
It  is  carried  in  Chicago  in  black,  maroon  and  nut  brown  colors.  No.  :8  B.  & 
S.  copper.  This  insulation  does  not  rot  or  deteriorate  and  if  we  may  believe 
the  Appliance  Company,  is  cheaper  than  many  rubber  wires  of  greatly  inferior 
quality. 

THE  UXITED  EXGIXEERING  &  FOUXDRY  COMPANY,  of  Pittsburg, 
installed    last    year    a   complete    heating   and   ventilating   equipment    in   the    roll 


•hop  of  the  I.iiuuin  foundry  ilrparlmrnl.  Ihr  Apparulii*,  which  wat  fiirniihcd 
by  the  II.  !•'.  Slurlrvunl  (  onipany,  i..n.i»l«  of  u  •Icrl  plnlr  rxbautlrr  direct- 
connected  lo  n  lioninnlal,  nidr  crunk  riigiiir.  'Ihr  rxbiiiiiiirr  clruwa  iiir  from 
iiul-of'dtKiri  through  a  large  ulram  hratrr  built  up  in  aectiona  of  one  inch  pipe, 
line  of   the   •rcliuna   receiving  the  exhatiit    from   the   fun   rngiiir. 

TEI.KI'IIONE  (()NT1<A<  TS,  The  l)r  Veau  Telephone  Manufacturing  Com 
pany.  jj  Roar  Street,  New  York,  nniioiiiicra  lliul  it  hu»  ju«t  ilo.r.l  a  contract 
for  ■  complete  Irlrphoiie  ayitem  for  the  Willard  Hotel  in  Wailiingt<in;  alau  for 
a  camplele  telephone  pliinl  for  Luna  I'ark,  (Policy  laland.  It  hua  nlao  received 
a  liirgr  older  for  trlrplinnra  from  the  New  York  Central  Railroml  Company. 
The  De  Veau  Company  ia  juat  about  to  »hip  a  complete  telephone  plant  to 
Alaika. 

AN  ART  S(i11\I;MR,  I  Ik  Swcdiah  American  Telephone  Company,  of 
UVkI  Jackion  lloiilrvunl,  (  liitngo,  haa  combiiird  art  and  acirnce  moat  akillfully 
and  eflrclively  in  il>  new  catalogue,  which  will  be  mailed  upon  request.  The 
book  ia  one  of  the  moat  artistic  ever  undertaken  in  the  telephone  field  and  if 
certain  of  an  cnthuaiaatic  reception  wherever  introduced.  The  cover,  paper, 
atock,  illuatrationa,  bonier  deaigna,  printing,  etc.,  are  all  perfect  in  their  way. 
Every  telephone  man  will  want  the  "Art  Souvenir,"  and  can  get  one. 

I'RO\'EI)  BELTING.  A  half  century's  constant  use  in  tliousanda  of  the 
leading  factories  of  the  United  States  has  proved  the  worth  of  "Royal  Worces- 
ter" belts.  The  Graton  &  Knight  Manufacturing  Company  ia  to  be  congrat- 
ulated on  the  reputation  that  it»  belting  has  secured  by  its  honest  work  all 
through  this  long  perioil  of  time,  and  any  manufacturer  who  desires  to  aecure 
the  best  of  belting  will  do  well  lo  write  for  prices  and  facts  about  "Royal 
Worcester."      Inquiries   are   invited    and    full    data   will    be    furnished   promptly. 

THE  BENJAMIN  ELECTRIC  MFG.  COMPANY,  of  Chicago,  exhibited 
its  wireless  clusters  and  electrical  specialties  at  the  Auditorium  Hotel,  Chicago, 
the  present  week,  during  the  convention  of  the  National  Electric  Light  Asso- 
ciation. Many  interesting  features  were  shown.  On  .iccount  of  the  rap- 
idly increasing  demand  for  its  products  the  Benjamin  Company  found  it  neces- 
sary to  establish  its  office  and  factory  in  larger  quarters,  and  therefore  moved 
to  its  present  location,  141  South  Clinton  Street,  where  with  increased  facil- 
ities, it   will   bo  able  to  supply  the  demand   for  its  goods. 

LATEST  DEVELOPMENTS  IN  TELEPHONY  is  the  title  of  a  bulletin 
just  issued  by  the  International  Telephone  Manufacturing  Company,  of  Chi- 
cago. It  gives  illustrations  of  the  company's  full  line  of  apparatus  for  large 
and  small  public  and  private  central  energy  and  generator-call  telephone 
plants,  with  a  clear  description  of  the  many  improvements  embodied  in  the 
construction  of  the  various  parts.  The  pamphlet  is  artistically  arranged  and 
will  interest  all  who  are  engaged  in  the  telephone  operating  and  constructing 
field. 

THE  DALE  COMPANY,  manufacturer  of  electric  fixtures  and  other  elec- 
trical specialties,  is  now  located  in  its  handsome  new  building  at  9th  Ave- 
nue, 13th  and  Hudson  Streets,  New  Y'ork,  where  no  expense  has  been  spared 
to  make  it  the  model  plant  of  its  kind  in  this  country.  New  machinery 
of  the  latest  type  has  been  added  and  the  new  show  rooms  are  splendidly 
appointed.  Mr.  J.  H.  Dale  has  recently  acquired  all  of  the  outstanding  shares 
in  the  Dale  Company  and  now  owns  exclusively  all  the  stock.  Mr.  O.  J. 
Bryan,  sales  manager,  will  shortly  make  an  extended  trip  to  the  West  in  the 
interests  of  the  company. 

B.'\XNER  ELECTRIC  COMPANY.— The  stockholders  of  the.  Banner  Elec- 
tric Company  held  their  annual  meeting  recently  and  elected  these  officers: 
President,  J.  Evans  Lippincott;  vice-president,  Thomas  Carr;  treasurer,  O.  U. 
Cassady;  superintendent,  F.  C.  Kirchner;  secretary  and  general  manager,  N. 
L.  Norris.  The  above  with  R.  T.  Hamilton,  C.  S.  Cook  are  directors.  The 
affairs  of  the  company  were  reported  in  a  very  prosperous  condition  and  the 
output  of  the  plant  has  been  increased  materially  in  the  past  year.  There 
was  a  substantial  earning  on  the  capital  invested,  but  the  directors  decided 
to  allow  this  to  remain  in  the  treasury  for  future  developments. 

THE  CALCULAGRAPH  CO.,  New  York,  recently  changed  its  quarters  to  a 
more  commodious  location  at  15  Maiden  Lane,  where  it  has  been  for  some 
little  time  past.  From  its  new  offices  the  view  is  superb;  and  its  floor  space  is 
also  increased.  It  has  recently  issued  a  partial  list  of  purchasers  and  users 
of  instruments,  which  looks  like  a  miniature  telephone  directory.  The  use  of 
the  calculagraph  in  telephone  work  has  shown  wonderful  results.  According 
to  a  statement  made  by  Mr.  Henry  Abbott,  president  of  the  company,  16 
instruments  sold  to  one  telephone  company  earned  in  one  month  $1,126.20, 
this  sum  being  for  toll  charges  on  excess  minutes  that  had  previously  been 
unrecorded. 

THE  F.  BISSELL  COMPANY',  Toledo,  Ohio,  since  moving  into  its  new 
building,  Xo.  226-230  Huron  Street,  reports  an  overwhelming  amount  of  busi- 
ness; its  trade  in  switchboards,  time  switches  and  other  specialties  being  espe- 
cially heavy.  It  carries  in  stock  a  complete  line  of  telephone  and  electric  light 
supplies  and  ships  orders  promptly.  The  Northern  Electrical  Manufacturing 
Company's  line  of  motors  and  dynamos  has  recently  been  added  tc  the  list  and 
sales  on  this  line  are  also  heavy.  The  Cleveland  office.  No.  709  Kew-  England 
Building,  is  in  charge  of  Mr.  A.  B.  Mann,  who  looks  after  machinery  business 
in  that  locality.  The  company  will  be  glad  to  send  copies  of  its  excellent  cat- 
alogues  to   any   address. 

HART  &  COMPANY',  of  Chicago,  makers  of  the  Red  Cross  lubricant  for 
commutators,  are  finding  a  very  gratifying  demand  for  this  new  commutator 
lubricating  stick,  which  now  has  the  endorsement  of  over  15,000  electricians  and 
engineers.  Full  sized  sticks  are  five  inches  long  and  Ji  inch  in  diameter. 
A  trial  is  all  that  is  asked.  This  company  is  also  furnishing  the  Langleben 
brush.  This  is  a  carbon  brush,  which  contains  a  sufficient  percentage  of  graph- 
ite to  make  it  self-lubricating  and  soft  enough  to  secure  a  good  contact  on 
the  commutator  at  all  times.  It  is  especially  adapted  to  use  of  stationary  mo- 
tors and  generators.  Besides  the  carbon  brush,  this  company  carries  a  stock 
of    superior   bronze    woven    wire   brushes. 
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MAGNET  STEEL.-Thc  use  of  high  grade  piTmanent  magnet  steel  is  con- 
stantly increasing,  and  ,\.  C  Leslie  &  Co.,  Merchants  Bank  Building,  Mon- 
treal, Canada,  report  that  they  arc  finding  a  large  demand  for  "Rcmy"  lirand 
of  imported  steel,  for  which  they  arc  agents.  They  state  that  this  brand  has 
been  adopted  by  nearly  all  the  leading  manufacturers  of  electrical  instruments 
in  the  United  States,  as  well  as  by  a  number  of  telephone  companies  and  other 
classes  of  electrical  concerns  requiring  magnet  steel.  The  "Remy"  brand  is 
produced  in  Germany  from  pure  Swedish  stock,  the  makers  having  had  a 
specialty  in  this  for  more  than  a  generation.  They  arc  indeed  said  to  be  the 
largest  producers  of  finished  magnets  from  which  fact  tlicy  derive  a  prac- 
tical experience  that  is  most  valuable  to  them  in  checking  the  quality  of  their 
steel.  In  addition  to  importing  this  steel  on  special  order,  the  firm  of  A.  C. 
Leslie  &  Co.  has  arranged  to  carry  a  certain  quantity  in  stock  at  New  York. 

TELEPHONE  CATALOGUE.— The  Strombcrg-Carlson  Telephone  Manu- 
facturing Company,  Rochester,  N.  Y.,  and  Chicago,  111.,  has  just  issued  a  very 
handsome   and   artistic    bulletin   entitled,    "Interurban   Telephones."      The    cata- 


logue contains  descriptions  and  illustrations  of  telephone  and  switchboard  ap- 
paratus for  railway  and  interiirl»an  lines.  \'iews  are  given  showing  tlie  prac- 
tical use  of  the  instruments  on  such  railways.  As  has  already  been  noted 
in  these  columns,  the  Detroit  United  Railway  Company  uses  the  telephone 
system  of  despatching.  A  description  of  this  system  is  also  included  in  the 
bulletin,  together  with  various  views  of  telephone  booths  along  the  line,  and 
the  switchboard  at  headquarters.  An  excellent  half-tone  view  represents  one 
type  of  the  instrument  in  use  on  the  line  of  the  Trenton  &  New  Brunswick 
Railway  Company.  All  of  the  illustrations  in  this  catalogue  are  of  the  high- 
est class  and  are  very  complete  in  detail  and  clearness.  Altogether  the  bul- 
letin is  one  of  the  most  finished  and  attractive  ever  issued  on  this  particular 
branch  of  the  subject.  Two  fine  views  of  the  company's  factories  at  Chicago 
and  Rochester  are  given,  and  the  front  cover  is  a  work  of  art.  This  company's 
apparatus  has  been  especially  designed  to  meet  the  most  exacting  requirements 
of  perfect  communication  at  all  times  between  the  various  departments  of 
railway   companies,    requiring   reliability    and    efficient   service. 


UNITED   STATES  PATENTS   ISSUED   MAY    12,   igoj. 

[Conducted  by   Wm.  A.   Roscnbaum,   Patent   Attorney,    140   Nassau   St.,   N.    V.] 

-26,476.  ELECTRICAL  DISTRIBUTION  AND  SELECTIVE  DISTRIBU- 
TION; John  Stone  Stone,  of  Cambridge,  Mass.  App.  filed  April  4,  1894. 
(See  page  928.) 

727,764.  ELECTRICAL  PROTECTIVE  DEVICE;  Edward  B.  Ellicott,  of 
Chicago,   111.     App.   filed  Dec.    17,   1901.      (See  page   928.) 

727,829.  CABLE-TERMINAL;  Joseph  J.  O'Connell,  of  Chicago,  III.  App. 
filed  Oct.   13,   1902.      (See  page  928.) 

727,880.  TELEPHONE  SPECIAL  DIRECTORY;  Lewis  M.  Bannan,  of  San 
Francisco,  Cal.     App.  filed  April  3,   1902.     (See  page  928.) 

728,060.  SWITCHBOARD  INCANDESCENT  LAMP;  Allen  D.  Whipple,  of 
Chicago,   111.     App.   filed  Jan.   27,    1902.      (See   page  928.) 

728,195.  SECTIONAL  COVER  FOR  BOXES;  Thomas  H.  Brady,  New  Brit- 
ain, Conn.  App.  filed  Jan.  12,  1903.  A  fuse  box  having  a  sectional 
cover,  any  number  of  the  sections  of  which  can  be  removed  at  the  same 
time. 

728,202.  STORAGE  BATTERY;  .-Ufred  W.  Charlton,  Toronto,  Can.  App. 
filed  Oct.  6,  1902.  A  rectangular  lead  tube  containing  a  lead  core  having 
four  wings  in  contact   with   the   four  corners  of  the  tube. 

728,210.  ELECTROLYTIC  ARC-LIGHT;  William  T.  Dean,  of  Chicago,  111. 
App.  filed  November  15,   1901.      (See   Current  News  and  Notes.) 

728,222.  BRUSH  HOLDER;  Henry  Geisenhoner,  Schenectady,  N.  Y.  App. 
filed  Dec.   19,   1900.     Details. 

728,231.  LAMINATED  LEVER  SWITCH;  Edward  M.  Hewlett  and  Charles 
C.  Badeau,  Schenectady,  N.  Y.  App.  filed  Dec.  16,  1898.  The  blade 
which  enters  between  the  jaws  of  the  terminals  also  carries  laminated 
bridging  contracts  which  rub  against  the  outer  faces  of  the  terminals. 

728.242.  LIGHTING  DEVICE  FOR  INCANDESCENT  GAS  BURNERS; 
James  Keith  and  George  Keith,  London,  Eng.  App.  filed  Aug.  19,  1902. 
Details. 

728.243.  WIRELESS  TELEGRAPHY;  James  F.  King,  New  York,  N.  Y. 
App.  filed  Feb.  5,  1902.  Automatic  apparatus  for  rendering  the  trans- 
mitting devices  inoperative  at  such  times  as  the  receiving  apparatus  is  in 
operation. 

728,254.  FACSIMILE  TELEGRAPH;  Hans  Liebreich  and  John  C.  Francis, 
Detroit,  Mich.  App.  filed  June  14,  1900.  Transmitting  points  and  re- 
ceiving points  are  mounted  to  rotate  about  an  axis  and  are  connected  by 
a  single  main  line;  high  tension  currents  arc  used  for  writing  purposes 
and   low   tension   current   for  synchronizing  purposes. 

728,256.  BRUSH  FOR  DYNAMO  ELECTRIC  MACHINES;  Walter  D. 
Litchfield,  Schenectady,  N.  Y.  App.  filed  Nov.  23,  1900.  Each  brush  is 
made  up  of  a  number  of  carbon   blocks  overlapping  each  other. 

728,259.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Alexander  D. 
Lunt,  of  Schenectady,  N.  Y.  App.  filed  Nov.  30,  1900.  (See  Current 
News  and   Notes.) 

728.273.  BRUSH  HOLDER;  Edgar  W.  Mix,  Paris,  France.  App.  filed 
March,  i2,    1900.      Details. 

728.274.  ELECTROLYTIC  CELL;  Hugh  K.  Moore,  Lynn.  Mass.  App.  filed 
Aug.  29,  1901.  The  connections  with  the  anode  are  made  of  disimilar 
metal  and  so  joined  that  their  different  coefficients  of  expansion  under 
heat   will   cause  the  joints   to   maintain  firm  electrical   contact. 

728,278.  TELEPHONE-WIRE  HANGER;  Herman  F.  Neslage  and  Harry  H. 
Watson,  of  St.  Louis,  Mo.     .'\pp.  filed  July   14,   1902.     (See  page  928.) 

728.292.  ELECTRIC  ELEVATOR;  Frank  B.  Rae,  Chicago,  111.  App.  filed 
Nov.  16,  1895.  A  brake  circuit  is  operated  from  the  car  independently 
of  the  motor  circuit. 

728.293.  CIRCUIT  BREAKER;  Robert  H.  Read,  Schenectady,  N.  Y.  App. 
filed  July  27,  1901.  Means  for  locally  generating  fluid  pressure  by  which 
an  insulating  fluid  may  be  forced  across  the  arc  when  the  circuit  is  opened. 

728.299.  SYSTE.M  OF  ELECTRICAL  DISTRIBUTION;  Edwin  W.  Rice, 
Jr.,  of  Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  (See  Current  News 
and  Notes.) 

728.300.  ELECTRIC  REGULATOR;  Edwin  W.  Rice,  Jr.,  of  Schenectady, 
N.  Y.     App.  filed  Nov.   5,   1902.      (See  Current  News  and  Notes.) 

728.301.  MOTOR  BRACKET  FOR  PRINTING  PRESSES;  Frank  E.  Rich, 
Chicago,  111.     App.  filed  July  2,  1902.     Details  of  construction. 


728,313.  TROLLEY;  George  E.  Smith,  Exeter,  N.  H.  App.  filed  April  5, 
1902.  .\  small  wheel  is  mounted  in  a  frame  normally  pressed  upwards  by 
a  spring.  A  trolley  finder  first  directs  the  wire  to  the  small  wheel  after 
which  the  spring  on  the  trolley  arm  forces  the  main  wheel  into  place. 

728.321.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Charles  P.  Stein- 
metz,  of  Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  (See  Current  News 
and  Notes.) 

728.322.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Charles  P.  Stein- 
metz,  of  Schenectady,  N.  Y.  App.  filed  Jan.  2,  1901.  (See  Current  News 
and  Notes.) 

728.324.  THIRD  R.'ML  ELECTRIC  RAILWAY;  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y.  App.  filed  July  5,  1902.  A  third-rail  guard  consist- 
ing of  a  roof  plate  and  a  rod  beneath  the  rail,  the  latter  supported  in  the 
insulators  and  serving  as  a  foot-guard. 

728.325.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Charles  W.  Stone, 
of  Schenectady,  N.  Y.  App.  filed  Oct.  23,  1901.  (See  Current  News 
and   Notes.) 

728.342.  TELEPHONE-RECEIVER;  George  E.  Wheeler,  of  Burlington,  la. 
App.  filed  June   19,   1902.      (See  page  928.) 

728.343.  MAGNETO  GENERATOR:  George  E.  Wheeler,  Burlington,  Iowa. 
App.  filed  June  19,  1902.     Details  of  a  laminated  core  for  the  armature. 

728.344.  TELEPHONE-RECEIVER;  George  E.  Wheeler,  of  Burlington,  la. 
App.  filed  July  31,   1902.      (See  page  928.) 

728,350.  TELEPHONY;  Robert  H.  Yurgae,  of  Milwaukee,  Wis.  App.  filed 
Nov.  24,   1902.      (See  page  928.) 

728,357.  ILLUMINATOR  FOR  SURVEYING  INSTRUMENTS;  Carl  M. 
Bernegau,  Hoboken,  N.  J.  App.  filed  March  20,  1902.  A  tubular  handle 
carrying  a  small  lamp,  reflector  and   lens  at   its  extremity. 

728,372.  POLE  CHANGER;  John  Crawford,  Denver,  Colo.  App.  filed  April 
26,  1902.  The  construction  involves  a  barrel  switch  in  combination  with 
fixed  contacts. 

728,381.  STORAGE  B.\TTERY;  Mary  Emme,  New  York,  N.  Y.  App.  filed 
March  II,  1902.  The  electrodes  are  placed  in  the  earth  which  is  then  sat- 
urated with  a  suitable  electrolyte. 

728.440.  PURIFYING  APP.^RATUS;  Pierre  J.  Boucher,  Cleveland,  Ohio. 
App.  filed  Oct.  16,  1902.  Method  of  mounting  electrode  plates  in  a  tank 
in   which  liquids  are   electrically   treated. 

728,442.  ELECTRIC  INSULATOR;  Edward  J.  Burke,  Olyphant,  Pa.  App. 
filed  May  22,  1902.  A  conical  split  plug  between  the  parts  of  which  the 
wire  is  clamped,  is  driven  into  a  V-shaped  cross-passage  in  the  head  of  the 
insulator. 

728,523.  CIRCUIT  BREAKER  FOR  HOISTS;  Samuel  S.  Wales,  Munhall, 
Pa.  App.  filed  Feb.  19,  1903.  An  actuating  connection  is  arranged  between 
the  main  circuit  breaker  and  a  switch  in  a  safety  circuit. 

728,528.  PROCESS  OF  TRE.\TING  KAOLIN  FOR  THE  PRODUCTION 
OF  CARBORUNDUM  AND  ALUMI.NA;  Frederick  C.  Weber,  Chicago, 
111.  App.  filed  Nov.  3,  1902.  Consists  in  forming  silicon  carbid  and  alu- 
minum carbide  from  kaolin,  then  subjecting  the  product  to  the  action  of 
water  forming  methane  and  aluminum  hydrate  and  then  separating  by 
washing  the   hydrate   from  the  chrystalline  carborundum. 

728,537.  DEVICE  FOR  ACTU.\TING  AND  CONTROLLING  ELECTRIC 
MOTORS;  Otto  C.  Britsch,  Maspeth,  N.  Y.  App.  filed  Nov.  28,  1902. 
The  starting  switch  and  brake  of  a  sewing  machine  motor  are  operated 
from  a  treadle. 

728,540.  MOTOR  CONTROL  SYSTEM;  Frank  E.  Case,  Schenectady,  N.  Y. 
App.  filed  Jan.  6,  1902.  Apparatus  for  rendering  it  impossible  to  im- 
properly operate  the  motor  controlling  switch  in  a  multiple  unit  system. 

728,544.  ELECTRIC  SIGNALING  DEVICE;  George  E.  Clark,  Northampton, 
Mass.     App.   filed  Aug.    16,   1902.     Details. 

728,546.  MAXIMUM  DEMAND  INDICATOR;  Frank  P.  Cox,  Lynn,  Mass. 
App.  filed  March  2,  1899.  In  a  maximum  demand  instrument  for  three 
wire  systems,  an  arrangement  consisting  of  a  tube,  expansible  fluid  therein 
acting  as  an  indicator,  a  coil  included  in  circuit  with  each  of  the  outside 
mains  for  heating  the  fluid,  the  two  coils  acting  simultaneously  and  with 
an  effect  corresponding  to  the  current  flowing. 

728,564.  ELECTRIC  RESISTANCE  STRUCTURE;  Henry  Geisenhoner  and 
Tycho  Van   .MIer,   Schenectady,   N.   Y.     -App.   filed   Nov.   10,   1900.     A   fur- 
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liner  111  mIiIcIi  n  (rcr  circulmlon  u(  llir  liealcil  air  among  tUe  colli  It  ob- 
lainrd  *o  lime  the  iiilrrlur  cliainber  may  rrvclve  the  (ull  liciiclit  of  all  ihr 
hcallnv  coil*. 

7i8.s(ij.  HKUSII  llol.UKK:  llrnry  CrUciilionrr.  .Sclirncctady,  N.  Y.  A|>|i. 
fllril    llrr.    jti,    n^mi.      DrlaiU. 

7j8,.^6r.  ArrAKAIl'S  lOU  AI'I'I.VINC.  TKKMINAI.  WIKKS  to  1.1. KC 
TKU'  I.AMf  ta.OWKK.S;  Jo>r|>h  M.  tailriiK,  Clitiliiirii,  I'li.  A|>|>.  lilcd 
.\|>ril  lo,  igoj.  Apparatiii  whrrrhy  Ihr  riiilii  o(  ihr  trrmiiinl  wirra  may 
lir  (orcrti  into  the  rnila  of  the  ulowrr  lilaiik  wlirii  llir  liiltrr  i»  In  a  aoft 
coiitlltioii, 

7J8.56H.  .MKTllon  OK  AI'l'I.YI.NC  TKRMI.NAI.  WIKKS  TO  KLKITKU: 
l.AMI'  (il.OW  I:KS;  ^imri.h  M.  lailriit..  rilt.hurK,  I'n.  App.  lilnl  April 
lo,   iguj.     C'ovrrit  ihr  Virthiul  carrinl  lUit   by  the  prrcrdlng  apparnliin. 

7J8..S70.  RKGL'L.\TOK  I'OR  AI.TKKNATINi;  SKRIKS  ARC  I.KIIIT  .SYS- 
TKMS;  Jo»cf  II.  Ilulll.rrij,  .Nrw  York.  .\.  Y.  A|ip.  IU«I  Scpl.  jo,  190J. 
.\  lixrd  triin>fi<rinrr  iiml  n  iiuivahir  rractuncr  coil  have  Ihrlr  corm  fiinnrd 
from  the  minir  l>o<ly  of   iron. 

7^8,575.  TR.'WSI'OKMKR;  (K-orgr  il.  Hill  and  Sydney  C.  Drown.  Mon- 
trral,  Canada.  App.  tiled  Juiir  7,  190J.  A  medical  apparaliK  comprisinK 
a  cautery,  n  light  and  n  shocking  coil,  each  having  their  own  leadi  and 
iiiruK.t,  including  a  safely  cut  out,  for  connecting  alt  of  the  coils  to  the 
source  of  energy. 

7J8.57g.  SYSTEM  OK  DYNAMO  KI.KCTRIC  MACHINES;  Krank  H.  Jean- 
nin,  Schenectady,  N.  Y.  .'Vpp.  tiled  Oct.  i8,  1901.  Sources  of  electro 
motive  force  in  scries  with  each  other,  a  consumption  circuit  in  n  lead 
extrniling  lielwcen  two  of  sniti  courses  and  a  regulating  circuit  connected 
to  one  terniinul  of  the  consumption  circuit  an<l  to  another  lead  exlen<ling 
said  sources, 

738.581.  TRACTION  SYSTEM:  Ernst  I..  K.  K.  Kaiilenlu-rg.  Charlottenhurg, 
Berlin,  tlennany.  .'Vpp.  filed  Keh.  -v.  iSog.  .\n  induction  motor  havinj, 
a  resistance  of  predetermined  value  permanently  included  in  circuit  with 
its  armature,  is  provided  with  means  for  increasing  the  pressure  of  the 
source  of  current  supply  when  the  car  requires  more  i''">n  llie  normal 
amount  of  toraue  to  propel  the  same. 


7jH,b4H.  I'.I.KC  IKK  l.AMI';  Alrxandrr  J.  Wuru.  I'lllalmrg,  I'a.  A|>|>.  liK't 
June  lu,  luui.  Il  !■  ■luted  lliul  groovci  fornieil  in  the  frame  surfaces 
Biljairnt  to  the  glower,  lirrak  up  or  prevent  Continuity  of  the  deposit  uf 
plulinuni  Mack  on   salil   surfacrs  and  iherrfoie  prevents  short  circuits. 

7J8.65V.  (lll.l.Kl  KlK  KOK  TSK  ON  EI.Kl  TKK  AI.I.Y  I'KOI'KI.I.Kl)  OR 
l.llillTKIi  X'KIIK  1.I.S:  llrnjamin  II.  Urdrll.  London.  Kng.  App.  Id.d 
iMay  lb,  luuj,  ,\  magnri  mounted  on  the  ciir  has  pole  pieces  currying 
spring  supiiorlrd  lingrrs  which  are  normally  withdrawn  from  the  roadway, 
hut  when  tirrsrnlril  lo  an  iron  liiitton  In  the  roadway,  are  pulled  downward 
into  contuil    III  ruinlilish  electrical   connection   lielwcen   the  liutton  and   ear, 

7J«,667.  STOUAI.K  IIATTKRY;  Jiihn  C.  Iliocksmith,  t  hicago.  III.  App.  filed 
Jan.    14.    i>t"J'      Delails. 

7j8,75j.  EM.tTKUAI.  DISTUI  lll'TION;  .Samuel  I..  Naphtaly,  Edward  '. 
Jones  an<l  K'rank  11.  \'arney,  Snn  l'°rancisco,  Cal.  App.  filed  Scpl.  11, 
1001.  Transformers  are  autoinalically  cut  into  and  out  of  circuit  according 
to   the   load. 

7J8.7O6.  WINDIM;  KOK  ELKCTKKAI.  MAflllNKS  AM)  AI'I'I-IANCES; 
Raymond  Rouge,  Paris,  Krance.  App.  filed  Oct.  10,  igoj.  The  peculiar 
details  of  this    winding   can   licst   he   olilained    from   the  patent   itself. 

7j8,778.  I'RODl't  TION  OK  CIIROMIU.M  COMPOUNDS  AND  AI.KAMES; 
lltinrich  .Specketer.  I  iricshtim  on  the  Main.  Cermany.  App.  filed  Joly 
I,  igoi.  The  process  consists  in  eleclrolyzing  soliitifjns  of  the  sails  of 
the  alkalies  with  an  anode  containing  chromium  while  preventing  the  mixing 
of  the  anode  and  cathode  electrolyte  and  adding  lo  the  anode  electrolyte 
a  neutralizing  agent. 

7jH,7So.  CONDENSER;  Charles  K.  Splitdorf,  New  York,  N.  Y.  App.  filed 
Aug.  4,  1901.  A  stack  of  layers  of  alternate  foil  and  dielectric  material 
is  rolled  up  in  such  a  manner  that  the  inner  en<ls  of  the  foil  are  all  in 
contact  while  their  outer  ends  are  all  exposed,  wi  that  terminals  can  lie 
respectively  connected  with  them,  the  inner  terminal  consisting  of  a  post 
around  which  the  roll  is  formeil  and  the  outc  terminal  consisting  of  a 
binding  wire  for  the   roll. 

7.-8.78S.  TELEPHONE  SYSTEM;  Ernest  fmdenitoclc.  of  Reading.  Km. 
.\pp.   filed  .April   21,   1902.      (.See  page  9.^8.) 


.728.590.  LOCK  FOR  CONTROLLER  HANDLES;  John  B.  Linn,  Schenec- 
tady, N.  V.  .Xpp.  filed  Jan.  29,  1901.  An  inspector  boards  the  car  at 
boundary  points  between  city  and  suburban  districts  and  fixes  the  limits 
of  movement  of  the  controller  handle  so  that  the  motorman  cannot  run 
faster    than   is   permitted    in    each    district. 

728.596.  EQUALIZING  BRUSH  HOLDER;  Edwin  J.  Murphey,  Lynn,  Mass. 
.■\pp.  filed  Oct.  4,  1901.  The  support  for  the  brushes  is  permitted  to  move 
when  the  relative  pressure  of  the  brushes  upon  the  commutator  varies. 

728.611.  SYSTEM  OF  MOTOR  CONTROL;  William  B.  Potter,  Schenectady, 
N.  V.  App.  filed  Jan.  24,  1901.  In  a  pneumatic  system,  a  device  for 
causing  a  quick  movement  of  a  valve  consisting  of  a  solenoid  whose  core 
strikes  a  hammer  blow   upon   the  valve. 

728.612.  MEANS  FOR  COMPENS.\TING  TEMPERATURE  CHANGES  IN 
ELECTRIC.VL  ME.\SURING  INSTRUMENTS;  William  H.  Pratt,  Lynn,. 
Mass.  .App.  filed  Dec.  12,  1902.  A  thermoelectric  couple  having  the  joints 
exposed  to  the  same  temperature  conditions  as  the  shunt  joints  and  con- 
nected with  the  instrument  terminals  so  as  to  provide  an  opposing  thermo- 
electromotive   force. 

728,614.  CURRENT  COLLECTOR;  Edward  D.  Priest,  Schenectady,  N.  V. 
.\pp.  filed  Dec.  2,  1901.  A  number  of  collecting  rings  and  spacing  rings 
between  them  are  clamped  together  and  against  an  end  flange  by  means  of 
one  pressure  collar. 

728,632.  CONT.\CT-BRE.\KER;  Charles  F.  Splitdorf,  of  New  York,  N.  Y. 
App.  filed  September   19,   1902.     (See  Current  News  and  Notes.) 

728,647.  HEATER  CUTOUT  FOR  ELECTRIC  L.\MPS;  Alexander  J. 
Wurts,  Pittsburg,  Pa.  App.  filed  July  7.  1900.  The  solenoid  core  which 
operates  the  cutout,  is  connected  to  the  cutout  bar  in  such  manner  that  it 
is  tilted  in  the  core  space  to  rest  against  the  walls  thereof  and  prevent  its 
noisy  vibration  when  the  lamp  is  operated  by  alternating  currents. 


728,814. — Device     for     Automatically     Cutting     Out     Starting 
Resistainces     of  Electric   Motors. 

728,789.      ELECTRIC    HEADLIGHT    LAMP;    Harlan    P.    Wellman,    Ashland, 

Ky.     App.  filed  Jan.  3,   1903.     Details. 
728,797-      CIRCUIT    BREAKER    OR    SWITCH    FOR    HIGH    POTENTIALS; 

Edward   M.    Hewlett,   Schenectady,   N.    Y.      .\pp.   filed   Feb.    11,   1899.      The 

terminals   are   located   in   a   narrow   tube   and   are   separated   with  a  sudden 

and  extended  movement. 
728,805.      INSULATOR;    Fred    M.    Locke,    Victor,   .N.    Y.      .\pp.    filed   Jan.    29, 

1902.     The  insulator  has  an  upper  surface  in  the  form  of  a  flattened  cone 

around  which  there  is  a  gutter  to  carry  off  moisture. 
728,812.      RECTIFIER;   William   Stanley,   Pittsfield,   Mass.        .App.   filed   March 

10,   1897.     Details  of  construction. 

728,814.  DEVaCE  FOR  AUTO.MATICALLY  CUTTING  OUT  STARTING 
RESISTANCES  OF  ELECTRIC  MOTORS;  George  H.  Whittingham,  New 
York,  X.  Y.  -App.  filed  July  8,  1902.  A  magnetic  clutch  is  interposed  be- 
tween the  armature  shaft  and  the  rheostat  lever;  when  the  resistance  is 
all  out,  the  clutch  releases  and  thereafter  runs  free. 

728,817.  ST.ARTING  .ALTERNATING  CURRENT  MACHINES;  Jonatkan 
E.  Woodbridge,  Schenectady,  N.  Y.  .App.  filed  Oct.  11,  1901.  Means  for 
reducing  the  normal  electromotive  force  before  impressing  the  same  npon 
the  machine  in  starting. 

728.820.  CIRCUIT  M.AKING  .AND  BRE.AKING  DEVICE;  .Alexander  J. 
Wurts,   Pittsburg,  Pa.     App.   filed  April   17,    1901.     Details. 

728.821.  HE.ATER  CUT  OUT  FOR  ELECTRIC  L.AMPS;  .Alexander  J. 
Wurts,  Pittsburg,   Pa.     -App.   filed  March   14,   1901.     Details. 

12. 1 13.       R.AILW.AY    SIGN.AL;    Jonathan    D.     Price,    .Aurora,    IlL      .App.    filed 
.April   23,   1901.     .A  system   in  which   the  track  rails  are  utilized  as  a  part 
of  the  circuit  for  operating  signals  located  on  the  train. 


Electrical  World  and  Engineer 

THE  CONSOLIDATION   OF  "THE   ELECTRICAL  WORLD"  AND  "ELECTRICAL    ENGINEER." 


Vol.  XLI. 


NEW  YORK,  SATURDAY,  JUNE  6,  1903. 


No.  23. 


ELECTRICAL  WORLD  AND  ENGINEER 

Published    weekly   by    the 

McGRAW  PUBLISHING  CO. 

114  LIBERTY  STREET,  NEW  YORK. 

Telephone  Call:  7605  Cortlandt.        Cable  Address:  Electrical,  New  York. 


Edited  by   T.   C.   Martin   and  W.   D.   Weaver. 


Chicago  Oppice 1139  Monadnock   Block. 

Philadelphia  Opfice 929  Chestnut  Street: 

European  Office     Hastings  House,,  Norfolk  St.,  Strand,  London,  England. 


NOTICE  TO  READERS 

WHO  ARE  NOT  SUBSCRIBERS. 
The  Electrical  World  and  Engineer  is  not  returnable  from  the  newsdealer. 
If  you  desire  to  purchase  the  paper  from  a  dealer  it  will  be  to  your  advantage  to 
notify  him  that  you  will  want  it,  in  order  to  insure  his  having  a  copy  for  you. 
If  you  wish  to  receive  the  paper  regularly,  please  send  in  your  subscription  so 
that  we  can  mail  it  to  you  direct. 

Single  copies  are  10  cents  each.     The  52  copies  for  the  entire  year  cost  $3.00 
in  advance.     Please  send   remittance  with  your  subscription  order. 

ELECTRICAL  WORLD  AND  ENGINEER. 


NOTICE  TO  ADVERTISERS 

Change  in  advertisements  intended  for  a  particular  issue  should  reach  the 
office  of  the  ELECTRICAL  WORLD  AND  ENGINEER  by  10  A.  M.  MON- 
DAY of  the  week  of  issue.  New  advertisements  can  be  received  up  to  noon  of 
Tuesday  of  the  week  of  issue. 

The  first  issue  of  each  month  is  an  export  issue,  having  an  extraordinarily 
large  foreign  circulation  in  addition  to  the  regular  domestic  and  foreign  circula- 
tion of  this  paper. 


TERMS  OF  SUBSCRIPTION 

United   States,   Canada   or   Mexico         .....         per   year,  $3.00 

Foreign    Countries,   within   the    Postal   Union  •  -  .  -  6.00 

Great   Britain   and   Ireland         .......  25    shillings 

Germany         ...........  25    marks 

France  ...........  31    francs 

Single  copies .10 

Remittances  for  foreign  subscriptions  may  be  made  through  our  European  office. 
In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 


Copyright,   1902,  by  McGraw  Publishing  Co. 


Entered   as    second-class   mail    matter    at   the    New    York    Post    Office. 


NEW  YORK,  JUNE  6,  1903. 


CONTENTS. 

Kditorial    953 

TelephDne   Convention    956 

Wireless  Telegraph  and  the  Cable    956 

Fldison  at  the  St.   Louis   Exposition    95b 

Transatlantic    Wireless    Work     956 

Hydro-Electric  Development  of  the  French  Broad  River,  N.  C.     By  Charles 

E.    Waddell     957 

Ashtabula   Telephone    Exchange    959 

Some   Educational   Points.     By  H.   S.   Knowlton    960 

Canadian  Power  Development  at  Niagara  Falls.     By  .Arthur  B.  Weeks....  961 

Edison  in  Wireless  Telegraph    961 

Telephones   in   a   Lighting  and  Traction   System    962 

American  Institute  of  Electrical  Engineers   963 

Twtnty-sixth  Convention  of  the  National  Electric  Light  Association 964 

New  York  Electrical  Society ' 975 

Canadian  Electrical  Society 971, 

Current    News    and    Notes 975 

Letters  to  the  Editors: 

The  Use  of  Differentially-Wound  Telephone  Receivers  in  Electrical  .Meas- 
urements.     By    H,    Ho 977 

Commutation  of  Alternators.     By  M.  Latour 977 

Digest    of    Current    Electrical    Literature    , .  977 

New    Books     981 

English    Turbo-Generators     98.- 

Steam  Turbine    Plant  of  the   Manchester  Corporation,   England    983 

Wireless  Telegraph   Earnings   983 

3,oookw   Generating   Units   for   the   London   Metropolitan   Central    Station 

System     984 

Electric  Steering  Gear  on  an  English  Yacht   985 

Twokw  Dynamo q86 

Stirrup  for  Arc  Lamp  Suspension   986 

Exhibits  at  the  National  Electric  Light  Convention   987 

Electric    Vehicles    in    Boston    District    992 

The  New  Claypool  Hotel  in   Indianapolis    992 

Hews  of  the  VVeek   993 


NATIONAL  Electric  Light  Convention. 

Supplementing  the  report  given  in  these  pages  last  week,  of  the 
first  day's  proceedings  of  the  National  Electric  Light  Association 
meeting  in  Chicago,  we  now  devote  several  pages  of  the  present 
issue  to  the  work  of  the  convention  during  the  rest  of  the  week. 
It  is  almost  needless  to  repeat  our  comments  upon  the  great  success 
which  has  attended  this  latest  visit  of  the  body  to  Chicago.  What- 
ever dead  wood  there  was  in  the  Association — and  undoubtedly  some 
had  accumulated — it  has  evidently  all  been  cut  away,  for  never  in 
the  history  of  the  Association  was  there  a  larger  or  more  enthu- 
siastic gathering,  or  one  at  which  a  larger  amount  of  useful  work 
was  accomplished.  The  most  gratifying  aspect  of  the  situation  is 
that  while  the  big  companies  remain  in  membership,  and  naturally 
supply  the  incumbents  of  the  presidency,  large  numbers  of  the 
smaller  companies  are  coming  in.  occupying  the  other  offices,  attend- 
ing the  meetings,  giving  a  distinct  stamp  to  the  proceedings,  and  de- 
riving a  large  amount  of  good  from  what  is  done.  Indeed,  it  must  be 
obvious  to  any  one  who  studies  the  conditions  of  things  that  the 
best  hopes  of  the  Association  lie  not  so  much  iri  holding  together  the 
few  larger  companies  which  do  a  considerable  portion  of  the  electric 
light  and  power  business,  but  in  enlisting  the  sympathy  and  active 
support  of  the  smaller  companies  throughout  the  country.  If  we 
take  fifteen  or  twenty  of  the  largest  companies,  it  will  be  found  that 
they  are  systems  presenting  a  rem.arkable  sameness  in  the  questions 
that  arise  in  regard  to  them,  and  that  these  problems  are  more  or 
less  specifically  limited  to  this  score  of  corporations.  On  the  other 
hand,  the  three  thousand  relatively  small  companies,  also  doing  in 
the  aggregate  a  large  proportion  of  the  production  and  distribution 
of  current,  present  a  greater  variety  of  aspects  and  difficulties  for 
consideration,  and  it  is  evident  that  further  increase  in  membership 
of  any  magnitude  must  be  looked  for  among  them.  The  Association 
does  well,  therefore,  not  merely  to  place  representatives  of  the  minor 
companies  among  its  officers,  but  to  put  upon  its  programme  papers 
and  discussions  directly  affecting  their  interests.  Indeed,  it  might 
be  said  that  the  Question  Box,  and  the  new  Committee  on  Progress, 
have  both  been  developed  with  special  reference  to  the  wants  of  the 
smaller  companies  whose  activity  and  welfare  are  stimulated  by  a 
study  of  the  advances  being  made  in  the  art,  and  by  an  interchange 
of  practice  and  e-xperience  in  regard  to  the  newer  problems  that 
arise. 


The  growth  in  membership  during  the  past  year  is,  indeed,  one 
of  the  most  hopeful  features  connected  with  the  work  of  the  Asso- 
ciation. It  thus  gets  into  touch  with  a  larger  area,  and  becomes 
more  a  representative  body  with  the  right  to  express  opinions  with 
greater  validity  when  it  addresses  public  sentiment.  But,  while 
encouraged  by  this  rapid  growth  of  the  past  year,  the  officers  ought 
not  to  rest,  but  to  push  their  propaganda,  so  that  instead  of  claiming 
five  hundred  members  they  can  point  proudly  to  at  least  a  thousand. 
Even  then  they  will  have  but  thirty  per  cent,  of  the  possible;  but 
that  will  be  a  good  proportion,  and  while  enhancing  the  influence 
and  reputation  of  the  Association  will  give  it  the  resources  where- 
with to  take  up  the  work  which  it  has  not  yet  attempted,  but  which 
the  industry  is  entitled  to  expect  of  it.  Some  of  this  newer  work 
was  indicated  in  the  presidential  address  of  Mr.  Ferguson,  and  it  is 
easy  to  suggest  other  lines.  As  to  the  new  president.  Mr.  Edgar, 
it  can  only  be  said  that,  like  his  talented  predecessor,  Mr.  Ferguson, 
he  is  eminently  qualified  to  fill  the  chair,  and  that  both,  like  Mr. 
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Uohcrty,  arc  rriii;iikiil)U-  i<|MrMMii.iii\cs  of  the  younger  clcmciii  ii» 
the  electric  light  |)ri>(e».^iou.  When  we  rcniiinher  how  hostile  and 
antagonistic  the  luliiion  continKrnt  was  at  one  time  toward  the 
National  Electric  Light  Association,  it  is  a  sign  of  the  best  aiigury 
thus  to  find  lulisun  nun  wclconii-il  to  the  ranks  of  the  Association 
and  given  also  its  highest  places  of  honor. 


We  have  sonieliines  heard  cynical  and  skeptical  people  wonder 
what  good  conventions  are;  but  we  arc  sure  that  not  one  who  at- 
tended the  meeting  last  week  in  Chicago  will  have  ventured  to  raise 
such  a  doubt,  or  even  to  entertain  it.  The  crowded  attendance  at 
each  of  the  business  sessions  was  a  most  happy  indication  of  the 
deep  interest  taken  by  the  central  station  men  in  the  vital  questions 
affecting  their  prosperity;  and  altogether  the  bearing  and  behavior 
of  this  vast  concourse  of  nearly  a  thousand  people  was  the  best  pos- 
sible evidence  of  the  dying  out  of  the  old  spirit  of  junket,  and  the 
broadening  and  deepening  of  the  ideals  that  must  govern  the  future 
of  an  industry  now  making  so  good  an  impress  upon  the  social  life 
of  the  United  States. 


Lost  Current. 

We  hope  that  many  a  station  manager  will  lake  to  heart  the 
curious  facts  brought  out  in  Mr.  Van  Ness's  convention  paper.  The 
sins  of  the  early  alternating-current  systems  in  the  matter  of  lost 
energy  are  well  known,  and  from  all  appearances  the  case  even  now 
is  none  too  good.  In  the  good  old  times  when  everybody  used  so-volt 
lamps  and  at  least  one  transformer  for  every  customer,  it  was  a 
wonder  that  enough  current  to  keep  the  station  out  of  bankruptcy 
was  ever  sold,  and  unless  our  memory  plays  us  false  it  frequently 
was  not.  We  should  really  like  to  see  an  authentic  record  of  the 
lost  current  in  some  of  these  old-time  plants.  Certainly,  in  some 
cases,  the  energy  actually  paid  for  by  the  consumers  was  no  more 
than  twenty-five  or  thirty  per  cent,  of  the  total  generated.  But  who 
knows  how  much  lower  it  may  have  fallen?  To  pass  from  these  pre- 
historic times  to  the  present,  Mr.  Van  Ness  cites  one  circuit  in 
operation  until  very  recently  in  which  the  sales  were  only  48.5  per 
cent,  of  the  energy,  and  it  is  safe  to  say  that  there  are  scores  of 
instances  quite  as  bad.  In  this  particular  circuit  most  of  the  waste 
was  very  easily  accounted  for,  and  was  found  in  the  transformer 
core  losses  as  usual.  The  resistance  losses  were  small,  the  meter 
losses  were  insignificant,  and  the  energy  unaccounted  for  was  prac- 
tically none;  that  is,  it  was  well  within  the  range  of  experimental 
errors.  A  comparison  of  this  circuit  with  another  from  the  same 
table  affords  some  startling  facts.  The  house-to-house  transformer 
system,  although  having  the  advantage  of  some  commercial  work, 
showed  only  2.4  kilowatts  of  load  connected,  and  0.6  kilowatt  of 
maximum  demand  per  transformer  connected.  The  average  capacity 
of  the  transformers  was  i.i  kilowatt,  and  under  the  circumstances  it 
is  small  wonder  that  nearly  half  the  output  went  to  settle  the  core 
loss  account.     Such  a  circuit  seems  hopelessly  out  of  date. 


and  there  seems  small  prospect  that  it  can  be  greatly  reduced  by  direct 
iniprovcincnis  in  the  trans formern.  It  can,  however,  be  very  greatly 
reduced  by  skill  in  arranging  the  system,  and  nothing  is  more  clearly 
shown  in  Mr.  Van  Ness's  paper  than  the  effect  of  attention  to  details 
upon  station  economy  H  an  electric  manufacturing  company 
brought  out  a  transformer  with  less  than  a  quarter  the  usual  core 
loss,  the  racket  would  be  heard  around  the  world,  yet  here  before 
us  is  a  case  where  just  this  result  was  reached  by  Ainsse  in  arranging 
a  feeder  circuit.    The  need  of  skilled  supervision  of  details  is  obvious. 


The  modern  three-wire  circuit  with  which  it  was  compared  showed 
the  advantages  of  a  secondary  main  system  in  the  most  striking 
fashion.  The  connected  load  was  31  kilowatts,  and  the  maximum 
demand  5.4  kilowatts  per  transformer  of  9  kilowatts  average  capacity. 
Still,  with  all  this  improvement  the  percentage  of  energy  sold  was 
only  71.2.  More  than  half  of  the  loss  was  due  to  core  loss  in  the 
transformers,  and  over  5  per  cent,  of  the  total  energy  was  wasted  in 
the  meters.  Both  these  items  seem  needlessly  large.  It  certainly 
appears  to  be  wasteful  metering  that  uses  up  seven  per  cent,  of  the 
energy  sold,  and  it  is  certain,  as  Mr.  Van  Ness  shows  in  the  figures 
from  another  circuit,  that  this  figure  can  be  reduced  by  careful  engi- 
neering to  less  than  one  per  cent.    But  the  core  loss  is  still  with  us 


Arcs  (ji   Low  Amperage. 

Street  lighting  seems  just  now  to  be  that  branch  of  central  station 
work  which  is  subject  to  the  most  rapid  and  striking  change.  The 
old  arc  machine  held  the  field  undisturbed  for  a  long  time,  but  when 
the  change  began  it  progressed  with  most  astonishing  rapidity.  Mr. 
llallberg's  paper  on  some  of  the  recent  work  in  Cincinnati  displays 
the  trend  of  recent  practice  admirably.  There  is  no  doubt  that  the 
tendency  to  use  more  and  smaller  lights  is  a  growing  one,  and -that 
in  the  main  the  movement  is  in  the  right  direction.  There  obviously 
comes  a  point  in  subdivision  at  which  it  ceases  to  be  advisable,  and 
it  is  always  an  interesting  matter  to  determine  this  point,  which,  of 
course,  varies  with  different  illuminants.  We  must  confess  to  some 
doubts  as  to  the  wisdom  of  working  series  alternating  enclosed  arcs 
with  a  current  as  low  as  four  amperes.  It  would  be  very  interesting 
to  know  the  mean  spherical  candle-power  and  the  distribution  curve 
from  Mr.  llallberg's  lamps,  without  which  the  comparison  with 
other  illuminants  loses  much  of  its  force.  The  old  "2,000-candle- 
powcr"  open  arc  gave  a  vile  distribution  of  light  and  generally  flick- 
ered abominably,  but  it  did  give  very  strong  illumination  at  a  good 
luminous  efficiency,  and  it  gave  white  light.  It  seems  to  us  that 
most  of  the  practical  gain  in  the  modern  arcs,  from  the  standpoint 
of  the  public,  comes  from  the  very  great  increase  in  steadiness,  and 
the  absence  of  an  abnormally  bright  zone  near  the  lamp.  The  low- 
ampere  alternating  arcs  give  a  light  w  Inch  is  not  yet  satisfactory,  and 
we  cannot  avoid  the  impression  that  they  may  represent  only  a  tem- 
porary phase  in  street  illumination,  unless  the  color  difficulty  can 
be  permanently  overcome.  The  system  of  constant-current  trans- 
formers seems  to  work  admirably  and  the  increase  in  plant  efficiency 
over  the  older  arc  systems  is  very  marked.  And  yet  it  seems  like  a 
makeshift  to  generate  and  transform  the  energy  in  the  same  building. 
It  is,  indeed,  a  pity  that  the  constant-current  transformers  cannot  be 
distributed  as  other  transformers  are.  Such  distribution  is,  indeed, 
practiced  now  and  then,  but  the  general  opinion  of  station  managers 
seems  to  be  against  it. 


The  whole  business  of  street  iightnig  seems  to  be  in  a  transitional 
stage,  and  one  constantly  wonders  what  will  be  the  outcome.  We 
would  like  to  see  a  careful  comparison  between  the  various  systems 
of  electric  street  lighting,  based  not  on  distribution  and  operating  ex- 
penses alone,  but  on  the  watts  per  mean  candle-foot  at  the  areas  to 
be  illuminated.  Something  is  certainly  to  be  hoped  from  the  new 
illuminants  now  being  pushed  into  use.  It  would  be  interesting,  for 
example,  to  get  authentic  figures  from  Nernst  lamps  used  on  the 
streets  and  from  the  mercury  arcs  as  well.  The  latter  arc  is,  it  is  true, 
most  weird  in  color,  but  not  more  so  than  the  low  alternating-current 
arcs,  and  being  capable  of  use  with  clear  shades  on  account  of  their 
lower  intrinsic  brilliancy,  should  give  a  pretty  good  result  in  effi- 
ciency. Then,  too,  there  are  some  modified  arcs  yet  to  hear  from, 
and  altogether  the  outlook  is  varied.  It  is  a  far  easier  task  to  devise 
a  light  for  the  street  than  for  the  house  on  account  of  the  less  severe 
requirements  as  to  intensity,  color  and  steadiness,  but  there  is  plenty 
of  room  for  improvements  still.  But  even  so,  it  is  a  large  gain  from 
the  sputtering,  clattering,  glaring  arcs  of  the  early  eighties  to  the 
enclosed  arc  used  on  our  streets  to-day. 
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The  Heyland  Motor  and  Generator. 

Much  has  i)ecii  said  and  written  during  the  past  year  concerning 
the  possibilities  of  the  Heyland  improved  induction  motor,  but  the 
first  reliable  tests  of  this  machine  published  in  America  appear  in 
Prof.  Adams'  paper  read  at  the  last  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers.  As  most  of  our  readers  are  aware,  the 
Heyland  motor  is  an  improvement  upon  the  ordinary  polyphase 
induction  motor,  and  is  designed  to  get  rid  of  the  relatively  powerful 
wattless  or  magnetizing  primary  current  of  the  machine.  A  com- 
mutator, with  or  without  a  special  winding,  is  mounted  on  the  rotor 
secondary  of  the  machine,  and  polyphase  currents,  either  from  taps 
in  the  primary  star  winding  or  from  a  compensator  connected  to 
the  primary  terminals,  are  supplied  to  the  stationary  brushes.  With 
suitable  adjustment  of  the  brushes  and  of  the  voltages  applied  to 
them,  the  power  factor  of  the  motor  while  running  can  be  brought 
up  to  nearly  unity,  or  one  hundred  per  cent.  The  particular  Hey- 
land motor  tested  by  Prof.  Adams  was  a  lo-hp,  6-pole,  6o-cycle, 
three-phase  machine  constructed  in  this  country. 


When  an  induction  motor  is  operated  at  synchronous  speed,  or 
the  speed  which  the  rotor  very  nearly  attains  when  unloaded,  the 
current  supplied  to  the  motor  at  primary  terminals  is  an  appreciable 
fraction  of  the  full-load  current,  whereas  the  current  supplied  to  a 
direct-current  motor  unloaded  is  a  much  smaller  fraction  of  the 
full-load  current.  This  induction  motor  current  at  light  load  is 
mainly  a  magnetizing  current,  serving  to  develop  the  rotating  mag- 
netic field  of  the  machine  and  corresponding  to  what  is  called  the 
exciting  current,  or  leakage  current,  of  a  transformer  on  open  sec- 
ondary circuit.  The  exciting  current  of  an  ordinary  transformer 
with  closed  magnetic  circuit  is  a  very  small  fraction  of  the  full-load 
current,  so  that  the  wattless  component  of  current  in  a  transformer 
is  of  little  practical  importance.  But  the  magnetic  circuit  of  an  in- 
duction motor  cannot  be  closed,  since  the  mechanical  clearance  be- 
tween stator  and  rotor  necessarily  introduces  two  air-gaps  in  series. 
Consequently,  the  magnetizing  current  and  the  wattless  component 
of  the  current  under  ordinary  load  is  of  considerable  practical  im- 
portance. In  the  motor  tested  by  Prof.  Adams,  without  the  use  of 
the  commutator  currents,  i.  e.,  in  the  condition  of  the  ordinary  in- 
duction motor,  the  current  at  full  load  was  14  amperes  per  line, 
and  at  no  load  6  amperes  per  line,  or  nearly  43  per  cent,  of  the  full 
load  current.  The  power  factor  of  the  current  at  no  load  was  20 
per  cent,  and  at  full  load  86  per  cent.  When  the  commutator  was 
brought  into  action,  the  full-load  current  per  line  was  reduced  to 
about  I2J4  amperes,  and  the  no-load  current  to  about  2  amperes,  or 
to  about  16  per  cent,  of  the  full-load  current,  while  the  corresponding 
power  factors  at  full  load  and  no  load  were  about  99  per  cent,  and 
65  per  cent.,  respectively. 


The  preceding  figures  seem  to  present  the  salient  advantages  of 
the  Heyland  mOtor.  The  result  may  be  summed  up  by  stating  that 
the  current  supplied  to  the  motor  from  the  mains  and  central  station 
can  be  materially  reduced  during  the  full-speed  running  of  the 
motor,  but  without  sensible  change  of  the  input  or  efficiency.  The 
reduction  in  current  at  no  load  may  be  about  66  per  cent.,  and  at 
full  load  about  12  per  cent.  For  average  running  conditions  under 
variable  loads,  the  average  current  reduction  might  be,  say,  20 
per  cent.,  since  induction  motors  are  not  usually  operated  at  rela- 
tively small  loads.  The  basis  of  the  method  adopted  in  the  Heyland 
motor  is  that  when  polyphase  currents  are  admitted  to  a  motor 
winding  through  fixed  points,  the  rotating  magnetic  flux  thereby  set 
up,  cuts  the  loops  in  the  winding  and  generates  a  relatively  large 
reactive  voltage;  whereas,  if  the  same  currents  are  admitted  to  the 
winding  through  properly  adjusted  brushes  on  a  commutator,  and 
the  brushes  are  revolved  backwards  at  synchronous  speed,  the  rotat- 


ing magnetic  field  will  be  pulled  back  by  the  brushes  at  the  same 
speed  at  which  it  advances  with  respect  to  them,  so  that  the  field 
will  be  stationary  in  space  and  in  the  winding,  thereby  cutting  no 
loops  and  generating  no  reactive  e.m.f.  Similarly,  if  the  armature 
be  rotated  at  synchronism  with  the  brushes  at  rest,  the  field  wil! 
not  rotate  in  space,  as  before,  but  will  still  be  at  rest  with  respect  to 
the  reactive  e.m.f.  A  comparatively  small  alternating  voltage  ap- 
plied in  this  manner  through  properly  disposed  brushes  will,  there- 
fore, produce  a  relatively  powerful  working  current  in  the  motor 
winding,  having  only  the  ohmic  resistance  to  overcome,  and  may 
produce  the  same  rotating  magnetic  field  as  a  displaced  or  wattless 
component  of  current  at  the  greatly  increased  pressure  necessary  to 
overcome  the  reactance  of  the  winding. 


The  Heyland  motor  may  then  be  stated  at  its  best,  when  it  is 
regarded  as  receiving  its  exciting  current  from  a  local  commutator 
exciter,  only  the  energy  of  this  excitation  being  supplied  from  the 
mains,  while  the  wattless  component  of  primary  current  is  thus 
in  large  measure  suppressed.  This  undoubtedly  enables  one  objection 
against  the  induction  motor  to  be  removed.  The  other  principal 
objection,  namely,  feeble  starting  torque  per  ampere,  remains  prac- 
tically unaltered.  An  induction  motor  in  which  the  field  exciting 
current  was  absolutely  zero  under  all  conditions  would  still  have  a 
large  reactance  in  the  secondary  winding  at  starting,  a  corresponding 
large  secondary  phase  displacement  of  current,  and  a  feeble  torque 
per  ampere  of  secondary  current.  A  relatively  large  primary  current 
strength  would  still  be  required  to  develop  full  load  torque  in  the 
motor.  Consequently,  the  advantage  of  the  Heyland  device  would 
be  less  apparent  with  induction  motors  that  were  frequently  stopped 
and  started,  than  with  motors  that  ran  continuously  near  fdll  speed. 
In  the  latter  case  the  current  saved  in  each  motor  might,  perhaps,  be 
20  per  cent.  In  the  former  case  it  might  not  amount  to  10  per  cent. 
The  Heyland  device  does  not  appreciably  improve  the  condition  of 
the  motor  at  starting.  The  question  then  rises  whether  the  reduc- 
tion in  line  current  eiTected  by  the  Heyland  method  of  field  excita- 
tion is  worth  introducing  the  extra  complication  of  the  commutator 
and  brushes.  The  saving  in-  line  current  is  mainly  an  advantage  to 
the  central  station  manager.  The  bills  for  watt-hours  consumed 
presented  to  the  consumer  would  be  about  the  same  whether  the 
Heyland  device  were  used  or  not.  The  only  reduction  in  expense  to 
the  consumer  would  be  by  the  indirect  advantage  of  such  reduction 
in  copper  and  generator  plant  as  might  enable  the  central  station  to 
lessen  the  cost  and  selling  price  of  production.  On  the  other  hand, 
a  commutator  induction  motor  is  necessarily  a  more  expensive  motor 
than  the  exciting  commutatorless  machine.  Theoretically,  it  might 
be  possible  to  use  a  larger  clearance  between  stator  and  rotor  in 
the  Heyland  motor,  and  thus  reduce  the  cost  of  manufacture  by 
eliminating  some  of  the  refinements  in  construction ;  but  it  seems 
doubtful  whether  such  an  attempt  could  succeed  in  paying  for  the 
commutator   and   brushes. 


A  considerable  portion  of  this  interesting  paper  is  devoted  to  the 
consideration  of  the  Heyland  machine  converted  into  a  generator 
being  driven  by  power  with  negative  slip,  or  above  synchronism. 
The  machine  under  test  maintained  its  terminal  voltage  nearly  con- 
stant up  to  full  non-inductive  load  output,  running  self-excited  by 
its  commutator.  This  is  a  valuable  achievement  for  the  Heyland 
machine,  since  such  generators  are  asynchronous,  and  can  be  thrown 
together  in  parallel  without  difficulty.  But  even  here  there  are 
difficulties  to  be  overcome  in  order  to  compete  with  existing  gen- 
erators under  commercial  conditions.  Prof.  Adams'  paper  is  a  most 
valuable  contribution  to  a  subject  which  has  been  much  agitated,  and 
which  needed  just  such  careful  experimental  data  to  be  compiled  and 
published,  in  order  to  arrive  at  an  adequate  conclusion. 
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liKlcpciulciit    Telephone  (^onveiumi). 

Mr.  J  U.  Ware,  the  secretary  of  the  InUcpenUeiU  Tclepliunc  A»»o- 
ciuiiDU  ut  llic  United  States,  writes  us  as  follows:  "Nearly  all  on  the 
proKraiiinic  have  acci-plcd  the  invitation  to  participate  in  our  con- 
vention so  that  tlic  changes  hereafter  will  be  very  slight,  livery 
indication  at  present  is  that  the  progranune  will  be  exceedingly 
interesting  and  prolilable  oi\e  to  those  in  attendance,  and  that  the 
local  connnitiee  comprising  the  leading  manufacturers  have  pre- 
pared an  entertainment  which  will  be  enjoyed  by  all  who  arc  in 
attendance.  W'e  see  no  reason  why  the  attendance  should  nut  be 
large  and  the  meeting  one  of  our  most  successful  ones.  Perhaps 
special  interest  will  center  around  the  report  of  the  patent  litigation 
Committee  which  so  ably  and  successfully  looked  after  the  interests 
of  the  independent  companies  in  the  famous  Berliner  and  Carty 
patent  suits." 

A  local  committee,  with  Mr.  J.  G.  Ihmseii  as  chairman,  has  already 
been  formed  in  Chicago  and  is  working  to  make  the  convention  a 
great  success.  The  preliminary  progranune  is  as  follows:  June  24, 
2  V.  M. — Address  of  welcome  by  Hon.  Carter  H.  Harrison,  Mayor 
of  Chicago;  response  by  Hon.  S.  P.  Sheerin,  of  Indianapolis,  Ind. ; 
annual  address  of  President  James  M.  Thomas;  roll  call  of  States, 
ten-minute  reports ;  "Advantages  of  Association,"  by  Hon.  C.  E. 
Hull,  of  Salem,  III.,  president  Interstate  Telephone  Association; 
"The  Telephone  and  the  Technical  School,"  J.  C.  Kelscy,  professor 
of  telephony,  Purdue  University,  Lafayette,  Ind. ;  "Modern  Exchange 
Construction,"  W.  H.  Johnson,  general  superintendent  Erontier  Tele- 
phone Company,  Buffalo,  N.  Y. ;  "Independent  Telephone  Develop- 
ment in  the  South,"  by  C.  E.  Stinson,  president  Memphis  Telephone 
Company,  Memphis,  Tenn. ;  "Western  Telephone  Development," 
J.  S.  Bellamy.  Knoxville,  Iowa.  6  P.  M.,  concert  in  Auditorium 
Hotel.  8  P.  M.,  special  train  to  San  Souci  Park;  programme  of 
entertainment  there  to  be  given  later.  June  25,  10  A.  M. — Patent 
Litigation  Committee  report,  Hon.  Hugh  Dougherty,  of  Bluflfton, 
Ind..  chairman ;  "Telephone  Discipline,"  by  C.  E.  Tarte,  general 
manager  Citizens'  Telephone  Company,  Grand  Rapids,  Mich. ;  "East- 
ern Telephone  Development."  F.  A.  Demarest,  general  superin- 
tendent Interstate  Telephone  &  Telegraph  Company,  Trenton.  N.  J. ; 
"Present  and  Future,"  Frank  L.  Beam,  Columbus,  Ohio;  General 
business;  election  of  officers. 


Wireless  Telegraphy  and  the  Cable. 


From  time  to  time,  the  elTect  of  wireless  telegraphy  on  submarine 
cable  interests  has  been  discussed  in  these  pages,  and  it  is  now  in- 
teresting to  note  the  latest  comments  on  the  subject.  At  the  half- 
yearly  meeting  of  the  Eastern  Extension,  Australasia,  and  China 
Telegraph  Company,  Sir  J.  Wolfe-Barry,  said  that  the  shareholders 
were  aware  that  the  agreements  entered  into  with  certain  of  the 
Australian  States  when  the  company  undertook  to  lay  the  Cape- 
Australian  cable  provided  for  a  graduated  reduction  of  tariff  down 
to  2s.  6d.  a  word,  if  a  certain  standard  revenue  were  maintained. 
Unfortunately,  it  was  not  maintained  during  the  past  year,  and 
therefore  it  was  impossible  to  reduce  the  tariff  from  3s.  to  2s.  6d., 
as  the  directors  had  hoped,  on  January  i  last.  Irresponsible  critics 
were  very  fond  of  saying  that,  if  the  rates  were  only  reduced,  the 
traffic  would  so  largely  increase  that  the  revenue  would  not  be 
diminished :  but  experience  showed  that  these  views  were  not  borne 
out  by  the  facts,  and  that  tariff  reductions  took  a  very  long  time 
to  recoup  themselves.  The  following  figures  would  illustrate  the 
point:  On  January  i,  1901,  the  company  reduced  the  Australian 
tariff  from  4s.  to  3s.  6d.  a  word,  and  the  number  of  words  trans- 
mitted during  igci  was  only  1,912.000.  as  compared  with  1.866.000 
in  1900;  and  on  January  i,  1902,  they  further  reduced  the  tariff  to 
3s..  and  carried  1,963,000  words  during  1902.  These  figures  showed 
that  the  work  was  practically  stationary,  notwithstanding  a  reduction 
of  25  per  cent,  in  the  tariff. 

Since  he  last  addressed  the  shareholders  many  sensational  state- 
ments had  appeared  in  the  press  in  regard  to  wireless  developments. 
Nothing  had,  however,  happened,  and  nothing  had  come  to  his 
knowledge  to  alter  the  opinion  he  had  from  time  to  time  expressed — 
that  wireless  communication  was  much  more  likely  to  be  a  valuable 
adjunct  to  submarine  cable  companies  than  to  become  a  competitor 
with  them.  This  view  was  evidently  held  in  Germany,  France,  Hol- 
land, the  United  States   and  elsewhere,  to  judge  by  the  extensive 


projects  emanating  from  those  countries  (or  new  cables  in  all  parts 
of  the  world,  some  being  now  actually  manufactured  for  cciiinccting 
their  possessions  in  the  Far  East.  As  he  said  at  a  former  meeting, 
it  would  be  rash  for  any  one  to  put  a  limit  on  what  might  happen 
in  the  future,  but,  judging  from  what  they  knew  in  the  present, 
he  saw  no  likelihood  of  wireless  telegraphy  competing  with  cable^ 
for  liiiiK-distaiice  business,  and  he  thought  that  that  opinion  was 
held  very  widely.  He  did  not  want  to  be  regarded  in  any  way  as 
a  hostile  critic  of  wireless  telegraphy,  lie  still  held  that  within  its 
limits  it  would  be  not  only  useful  to  the  public,  to  the  navies  of  the 
world,  and  to  the  shipping  conmiunity,  but  that  it  would  also  be 
useful  to  the  company,  who,  in  fact,  had  already  found  it  to  be  so 
within  distances  of  thirty  or  forty  miles. 


Edison  at  the  St.  Louis  Exposition. 


President  Francis,  of  the  St.  Louis  Exposition,  has  received  the 
follow  ing  autograph  letter  from  Thomas  A.  Edison,  who  has  accepted 
the  appointment  of  honorary  chief  consulting  electrician  of  the  Ex- 
position : 

Orange,  N.  J.,  May  18,  1903. 
David  R.  Francis,  President  St.  L<juis  Exposition : 

Dear  Sir: — I  beg  to  acknowledge  receipt  of  your  favor  of  April 
22,  informing  me  of  the  great  honor  done  me  in  appointing  me  hon- 
orary chief  consulting  electrician  of  the  Universal  Exposition,  com- 
memorating the  accjuisition  of  the  Louisiana  Territory. 

In  thanking  you  for  this  honor,  and  accepting  it,  I  cannot  but  note 
with  pleasure  your  reference  to  the  fact  that  the  Exposition  year  falls 
on  the  twenty-fifth  anniversary  of  my  perfection  and  introduction 
of  the  incandescent  lamp.  This  recognition  of  work  in  the  field  of 
electrical  invention  is  very  gratifying  to  me,  especially  as  it  comes 
in  association  with  your  magnificent  demonstration  to  the  world  of 
what  has  been  done  in  all  branches  of  industry  in  the  States  com- 
prised within  the  original  territory — a  region  where,  as  a  young 
telegrapher,  I  spent  many  arduous  years  before  moving  East. 

Permit  me  to  commend  your  judgment  in  allotting  at  the  Expo- 
sition a  fine  large  building  exclusively  for  electricity,  and  to  express 
the  fervent  hope  that  it  will  be  filled  to  overflowing  with  the  latest 
examples  of  apparatus  for  light,  heat  and  power  and  the  communi- 
cation of  intelligence. 

It  will  not  only  be  my  duty  to  take  part  in  exhibiting  such  of  my 
newer  inventions  as  your  colleagues  may  deem  worthy  of  acceptance, 
but  I  hope  to  see  from  abroad,  in  rivalry  with  American  advances, 
the  results  due  to  European  leaders  in  the  art  to  which  I  have  given 
my  life,  because  of  my  belief  in  it  as  one  of  the  noblest  agencies  ever 
rendered  available  for  human  welfare  and  benefit. 

With  the  best  wishes  for  the  brilliant  success  of  the  Exposition 
and  pledging  my  own  assistance  as  it  may  be  required,  I  have  the 
honor  to  remain,  Mr.  President,  very  truly  yours, 

Thomas  A.  Ediso.v. 


Transatlantic  Wireless  Work. 

A  dispatch  from  Halifax  says :  "The  Marconi  station  at  Table 
Head,  C.  B.,  is  in  perfect  order  for  the  transmission  of  messages. 
The  delay  in  establishing  a  wireless  service  between  England  and 
America  has  been  entirely  due  to  the  station  at  Poldhu,  which  is 
being  re-equipped  with  machinery  similar  to  that  at  Table  Head,  and 
within  a  few  days  messages  will  probably  again  flash  across  the 
Atlantic  and  the  first  long-distance  wireless  service  on  a  commercial 
basis  be  established. 

"This  statement  was  made  by  W.  D.  Decks,  of  New  York,  who  is 
interested  in  both  the  Canadian  and  the  American  Marconi  Com- 
panies, and  who  is  on  his  way  from  Table  Head.  Continuing,  Mr. 
Decks  said :  'The  present  difficulty  with  us  is  of  a  purely  mechan- 
ical character.  But  R.  N.  Vivian,  who  is  in  charge  of  the  Table 
Head  station,  expects  to  receive  word  any  day  that  Poldhu  is  ready 
to  receive  and  transmit  messages. 

"  'On  Saturday  a  wireless  station  was  opened  in  Chicago,  and  an- 
other in  Milwaukee,  and  communication  has  been  established  between 
the  two  places.  In  Canada  an  overland  station  will  be  established 
at  Vancouver  and  others  at  Port  Arthur,  the  western  terminus  of 
the  Canadian  Northern,  and  probably  at  Halifax.'  " 


June  6,  1903. 
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Hydro-Electric  Development  of  the  French  Broad 
River,  N.  C. 


By  Charles  E.  Waudell. 

THE  rapid  strides  made  in  the  last  decade  in  alternating-current 
work,  and  the  steady  increase  of  voltage  and  capacity  of 
units  render  the  description  of  a  2,2S0-kw,  6,600-volt  plant 
a  matter  belonging  to  the  commonplace,  and  meriting  publicity 
merely  because  it  indicates  the  steadily  increasing  confidence  on 
the  part  of  capitalists  in  electrical  investments. 

Near  Asheville,  North  Carolina,  the  Weaver  Power  Company  are 
now  at  work  developing  a  hydroelectric  plant  on  the  French  Broad 
River.  The  French  Broad  rises  in  the  Pisgah  forests  of  the  Bilt- 
more  estate,  and  pursues  a  northwesterly  course  through  the  State 
into  Tennessee.  The  fall  from  the  source  to  Asheville  is  slight,  but 
becomes  marked  some  five  miles  north  of  the  city.  The  first  of  the 
rapids  possesses  a  fall  of  13  ft.  in  a  lineal  distance  of  2,500,  and  it 
is  here  that  the  Weaver  Company  have  located  their  plant. 

The  scheme  of  development  is:  i.  The  building  of  a  dam  across 
the  river.  2.  The  construction  of  a  canal  3,000  ft.  in  length.  3.  The 
erection  of  a  power  house  and  equipment. 

At  the  head  of  the  rapids  there  projects  across  the  river  a  ledge 
of  granite,  running  at  an  angle  of  15°  with  the  river,  and  lying 
with  the  fissures  and  seams  facing  up-stream.  This  was  selected 
as  the  site  for  the  dam  as  afifording  an  admirable  foundation  and 
anchorage.  The  dam,  which  is  being  built  of  blue  granite,  is  11  ft. 
high,  12  ft.  wide  at  the  base,  5  ft.  wide  at  the  top,  and  532  ft.  long, 
and  is  laid  in  cement.  The  purpose  of  the  dam  is  merely  to  raise  the 
head,  no  storage  of  water  being  contemplated.  According  to  sta- 
tistics prepared  by  the  United  States  Geological  Survey,  the  lowest 
flow  on  record  is  96,000  cubic  ft.  per  minute,  and  this  amount  is 
more  than  sufficient  to  operate  the  plant. 

There  will  be  no  super-elevation  of  head  to  provide  against  rise  in 
the  river  from  freshets,  for  as  6  ft.  is  the  greatest  height  attained  by 
the  water  in  any  past  flood,  and  as  the  head  is  24  ft.,  it  is  estimated 
that  the  wheels  will  be  capable  of  giving  their  rated  output  at  normal 
speed  with  this  amount  of  back  water. 

The  canal  is  3,000  ft.  long,  60  ft.  wide  at  the  bottom,  100  ft.  wide 


.Mong  the  river  side  willows,  aspens  and  kindred  trees  are  planted, 
the  object  being  to  prevent  wash  or  damage  from  driftwood  in  times 
of  floods.  The  last  thousand  feet  of  the  wall  averages  20  ft.  in 
height,  14  ft.  thick  at  the  base,  4  ft.  at  the  top,  is  built  of  masonry, 
and  afifords  together  with  the  dam  a  total  roll  way  of  1,500  ft. 

The  power  house  is  located  at  the  end  of  the  canal,  the  bulkheads 
of  the  canal  being  the  power  house  wall.  It  measures  50  x  90  ft., 
and  rests  on  stone  arches  that  span  the  tailrace.     The  building  will 


IK,     J.      \II.\V    .VI.Ak  POWER   HOUSE. 

be  of  brick   with  a   slate  roof   supported   on    wood   trusses.     There 
will  be  a  is-ton  traveling  crane  operated  by  hand. 

The  water  power  plant  will  be  located  in  an  open  flume,  and  each 
unit  will  be  composed  of  one  54-in.  and  two  5 1 -in.  Hercules  turbines 
direct-connected  to  a  750-kw  generator.  There  are  to  be  three  of 
these  units,  which  taken  with  the  excitation  plant,  constitutes  the 
full  equipment.  Two  2i-in.  Hercules  wheels  each  connected  to  a 
56.25-kw  dynamo,  form  the  exciter  plant.  The  dynamos  are  direct- 
current,  125-voIt,  compound-wound,  and  operate  at  270  r.p.m.  The 
exciters  are  not  provided  with  governors.  Each  machine  has  ca- 
pacity sufficient  to  excite  all  three  generators.  The  water  wheel 
shafts  extend  through  cast-iron  heads,  set  in  the  power  house  wall, 
and  couple  to  their  respective  generators  by  means  of  flange  couplings. 


Fig.  I. — Plan  of  Power  House,  Weaver  Power  I'lant. 


at  the  top,  and  is  excavated  down  to  solid  rock.  The  mountain 
forms  the  east  bank,  and  a  wall  had  to  be  built  on  the  river  side. 
From  the  intake  gates  at  the  dam  to  a  point  some  2,000  ft.  below 
this  wall  consists  of  an  earth  embankment  38  ft.  wide  at  the  base, 
12  ft.  wide  at  the  top.  and  lined  on  the  inside  with  a  stone  wall  2  ft. 
thick,  laid  in  cement. 


Each  unit  is  provided  with  a  governor,  and  the  governor  is  so 
arranged  that  the  unit  may  be  started  or  stopped  by  means  of  a 
push  button  located  on  the  generator  panel  of  the  switchboard. 
This  device  will  be  especially  convenient  for  synchronizing. 

The  generators  are  of  Westinghouse  make,  are  6,600-volt,  60-cycle, 
revolving  field  type,  and  are  designed  to  operate  at  a  speed  of  120 
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r.p.m.  The  switchboard  is  located  on  a  bulcony  4  ft.  8  in.  iiliove  llic 
power  house  floor,  mid  will  he  easily  accessible,  as  steps  arc  provided 
on  tliree  sides. 

'i'he  board  stands  in  tiont  uf  a  wire  vault  (a  section  of  which 
is  shown  in  the  liKnre).  which  niea.sures  8  ft.  wide  .\  ij  ft.  high, 
and  extend>  .?o  odd  ft.,  the  entire  length  of  the  switchboard.  In  it 
are    located   the   liigh-tension   hns-bars,    transformers,    lightninK   ar- 


paneis  contain  a  voltmeter,  an  ammeter  and  two  automatic  oil 
switches.  These  switches  operate  by  means  of  a  relay,  and  upeii 
under  an  overload  cm  any  phase. 

The   light   feeder  jianels  differ   from  the  power    feeder   paiu-ls   in 
that  there  are  three  ammeters  instead  of  one.     This  will  iiulicatc  (lie 
state  of  the  balance  on   the  circuits.     In   addition  to  the   foregoing 
.nstrumriils  there  are  two  electrostatic  ground  detectors  for  each  set 
of   busbars,   and   three    voltmeters,    two 
connected    to  the   sets   of   bus-bars,  and 
the  other   to   the   plug   switches   on    the 
generator   panels,   to    be   used    in   paral- 
leling. 

It  is  liDprd  that  work  will  have  pro- 
gressed siiniciently  to  be  able  to  furnish 
current  to  the  mills  and  other  industries 
in  and  around  Asheville  by  the  first  of 
September  of  this  year. 


Ohio    Engineers. 


The  Ohio  Society  of  Mechanical, 
Electrical  and  Steam  Engineers  held  its 
first  annual  meeting  in   Cleveland,  May 
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FIG.    3. — DI.VGKAM    OF  CONNECTIONS. 

Testers,  choke  coils,  oil  switches,  etc.,  and  as  all  generator  cables  and 
transmission  lines  terminate  herein,  no  circuit  to  the  switchboard 
operates  at  a  potential  exceeding  125  volts.  Motion  to  the  oil  switches 
is  imparted  by  the  levers  running  under  the  floor.  The  arrangement 
of  the  connections  of  the  machines  and  board  as  shown  in  the  figure 
was  designed  to  secure  extreme  flex- 
ibility. There  arc  two  sets  of  high- 
tension  bus-bars,  and  two  oil  switches 
on  each  generator  and  feeder.  All  or 
any  generator  may  be  operated  on 
either  set  of  busses,  and  all  or  any 
feeder  may  be  connected  to  either 
set. 

.■\s  an  example  of  the  flexibility  of  the 
system,  an  inductive  load  could  be 
switched  on  one  set  of  bus-bars  and  one 
or  two  generators  thrown  in  to  operate 
it ;  the  remaining  generators  or  gener- 
ator operating  a  non-inductive  load  on 
the  other  set  of  busses.  The  switches  in- 
terlock in  order  to  prevent  the  two  sets 
of  bus-bars  from  being  throw-n  in  par- 
allel. 

The  switchboard  consists  of  four  types 
of  panels.  Each  is  made  of  blue  Ver- 
mont marble,  and  equipped  with  West- 
inghouse  instruments.  The  types  are : 
(i)  Exiter  panel,  (2)  generator  panel, 
(3)  power  feeder  panel  and  (4)  light 
feeder  panel. 

The    exciter    panel    contains    a    volt- 
meter, two  ammeters,  switches  and  in- 
struments of  the  kind  that   are   usually 
found  on  a  board  of  its  class.     It  pro- 
vides for  the  operation  of  the  exciters  in- 
dividually or  in  parallel.     The  generator  panels  each  contain  two  oil 
switches,  three  ammeters,  a  power  factor  indicator,  a  polyphase  watt- 
meter, and  a  field  ammeter.     The  field  rheostats  and  switches  are 
mounted  on  pedestals  in  front  of  the  generator  panels.    The  power 


FIG.    4. — SECTION    OF   VAULT   WITH    WIRING    DETAILS. 

23.  Officers  of  the  association  are  E.  E.  Miller,  Canton,  president; 
R.  G.  Ingleson,  Cleveland,  vice-president;  John  McConnaughy, 
Warren,  second  vice-president;  R.  H.  Probert,  Akron,  treasurer, 
and  C.  J.  Miller,  Canton,  secretary. 
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Ashtabula  Telephone  Exchange. 

THE  Ashtabula,  Ohio,  telephone  exchange  has  recently  been  re- 
equipped  with  modern  apparatus,  which  places  it  among  the 
finest  exchanges  in  the  State.  The  Ashtabula  Telephone  Com- 
pany was  organized  in  1896,  and  the  growth  has  been  so  rapid  that  the 
exchange  is  to-day  several  times  larger  than  was  first  considered 
possible.  After  having  outgrown  several  switchboards,  as  well  as 
the  outside  construction,  a  complete  new  equipment  has  just  been 
installed  for  the  central  office. 

The  switchboard,  which  is  shown  in  Fig.  I,  is  of  the  lamp  signal, 
common  battery,  multiple  type,  and  has  a  capacity  for  1,800  lines, 
with  at  present  1,000  local  common  battery  lines  connected.     A  sep- 


FIG.    I. GKNKK.M.    VIKW    1)1"    SWITCH  HOARD. 

arate  position  on  the  board  is  equipped  for  magneto-rural  lines,  which 
class  of  service  the  Ashtabula  Telephone  Company  has  been  recently 
been  taking  on.  As  will  be  noticed  in  the  photograph,  the  first,  or 
annex  position,  is  reserxed  for  the  necessary  multiple  jacks;  the 
second,  or  magneto  position,  generally  known  as  "B"  position,  is 
equipped  with  50  magneto  drops,  for  taking  care  of  the  rural  lines. 
The  operation  at  this  position  has  within  her  reach  the  multiple  of 
"very  line  on  the  entire  switchboard.     This  position  is  equipped  with 


party-line  signalling  apparatus,  so  that  the  operator  can  selectively 
signal  any  of  the  subscribers  on  her  section. 

The  third  position  on  the  board,  known  as  the  "switching"  or 
second  "B"  position,  is  eqt'ipped  with  a  duplicate  of  all  toll  drops, 
as  well  as  with  the  necessary  trunks  for  handling  the  toll  traffic 
during  the  day  time.  At  night  the  toll  service  is  switched  from 
the  separate  toll  board  to  the  switching  position  on  the  main  board. 


so  that  the  night  force  can  handle  the  entire  traffic  of  the  exchange 
at  one  point.  The  switching  position  is  also  equipped  with  busy 
back  signals,  so  that  any  subscriber's  line  temporarily  in  use  can 
be  easily  reserved  and  held  for  any  long-distance  work  that  may  be 
required. 

The  next  five  positions,  known  as  "A"  positions,  and  equipped 
with  local  lines,  are  arranged  with  200  line  equipments  to  the  oper- 
ator. This  has  been  considered  an  unusual  number  of  lines  for  one 
operator  to  handle,  but  the  experience  at  Ashtabula  has  demon- 
strated that  200  lines  can  safely  be  handled  by  expert  operators  and 
give  first-class  service.  While  the  service  per  line  on  this  exchange 
is  above  the  average  for  its  size,  a  three-second  service  is  maintained. 

Each  of  the  "A"  positions  is  equipped  with  the  necessary  cord 
equipment,  including  party  line  keys  and  with  supervisory  signals 
for  each  cord  pair,  so  that  the  operator  can  at  all  times  tell  auto- 
matically whether  a  subscriber  has  answered  a  call,  whether  either 
one  has  finished,  and  whether  either  one  is  demanding  a  subsequent 
call.  In  addition  to  this  she  can  selectively  signal  any  party  line 
subscriber  with  whom  she  has  occasion  to  connect.  This  makes 
this  board  particularly  attractive  for  work  in  exchanges  of  the 
character  mentioned. 

The  switchboard  is  finished  in  golden  oak  and  mounted  upon  a 
substantial  iron  rack,  all  work  being  put  into  it  in  such  a  way  that 
additions  can  be  made  without  any  changes  in  the  wiring. 

The  chief  operator's  desk,  which  is  not  shown  here,  is  equipped 
with  all  the  necessary  listening  taps  and  apparatus  for  the  chief 
operator  in  handling  the  force  working  imdcr  her.     In  addition  to 


FIG.    3. — GENER.ATOR    PLANT. 

this  her  desk  is  equipped  with  observation  lines,  so  thai  any  lines 
needing  special  attention  can  be  covered. 

Fig.  2  shows  what  to  many  telephone  men  is  the  most  interesting 
part  of  the  exchange— the  terminal  room.  Here  are  located  the 
main  and  intermediate  distributing  boards  as  well  as  the  relay 
racks.  Ta  the  line  side  of  the  main  distributing  rack  are  brought 
all  of  the  outside  cables,  while  on  the  switchboard  side  are  located 
the  protectors.  The  intermediate  distributing  board  is  also  of  the 
open  iron  rack  construction  and  of  the  latest  design.  The  relay  racks 
on  the  right  of  the  cut  are  strong  and  substantial,  and  the  relays 
are  so  mounted  that  all  parts  are  accessible.  It  will  be  noted  that 
all  relays  are  enclosed  in  individual  dust-proof  cases.  In  this  room 
is  also  located  the  wire  chief's  desk,  equipped  with  meters,  switches, 
plugs,  keys  and  all  other  paraphernalia  necessary  to  enable  him 
to  test  any  of  the  lines  in  use  in  the  exchange. 

A  most  important  part  of  common  battery,  central  office  equip- 
ment is  the  power  plant.  The  power  switchboard  consists  of  three 
panels  of  Tennessee  marble,  mounted  in  a  substantial  iron  rack, 
the  panels  being  equipped  with  all  fuses,  switches,  circuit-breakers 
and  meters,  nothing  but  the  Weston  meters  being  used.     The  wo.k 
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in  the  rciir  of  the  powrr  honnl  is  Hiib>taiitiul  aiul  heavy  aiiil  could 
t;ikc  cnre  uf  tlic  curri-iits  rciiiiiml  if  the  cxrhaiiKc  were  scvrral 
times   iXt  pre.seiit   size 

The  entire  power  plant  i.s  in  ihiphcate.  'Ilie  gencrnturs  I  I'in  3) 
are  nuuinted  upon  a  pedestal  which  is  lilicd  with  .sand,  thus  doing 
away  with  the  noise  and  vibration  often  incident  to  telephone  pnwcr 
plants.  The  charging  machines  arc  of  the  lloltzer-Cabot  make,  and 
are  designed  to  work  fron\  the  various  power  plants  available  at 
this  center.  These  machines  arc  in  duplicate,  so  that  in  the  event 
of  a  break-down  of  one  power  circuit,  the  other  is  available.  The 
ringing  machines  were  manufactured  by  the  same  company,  one 
being  equipped  to  work  off  of  the  power  circuit  and  the  other  off 
of  the  batteries.  It  will  be  noticed  that  each  individual  machine 
bears  its  number,  which  corresponds  to  the  switches,  etc. 

Fig.  4  shows  the  storage  batteries,  which  are  in  duplicate,  mnmiii-d 
upon  angle  iron  racks  of  substantial  construction.  They  are  the 
chloride  type,  and  each  set  is  of  ample  capacity  to  handle  the  ex- 
change for  24  hours  when  running  to  its  full  capacity.  The  wiring 
to  the  cells  is  such  that  an  individual  test  at  the  power  board  can 
he  made  of  each  cell,  or  each  set  of  batteries  can  be  tested  simul- 
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FIG.    4. — STORAGE   BATTERIES. 

taneously.  The  power  wiring  is  put  in  in  such  a  way  that  there  can 
be  no  charging  induction.  The  storage  batteries  are  set  in  a  sep- 
arate room. 

The  toll  board,  which  is  situated  in  a  separate  room,  is  connected 
by  a  complete  automatic  trunking  system  in  such  a  way  that  the 
signals  between  the  toll  board  and  the  main  board  are  automatic; 
the  toll  operator  having  complete  supervision  over  all  toll  calls. 

The  Ashtabula  company  has  a  branch  exchange  located  at  Ash- 
tabula Harbor,  the  board  being  for  300  lines,  on  which  are  handled 
a  great  many  party  lines.  This  board  is  connected  to  the  main  ex- 
change by  several  coming  and  outgoing  trunks  having  automatic 
signals,  all  trunks  terminating  on  the  second  "B"  or  "switching" 
position.  This  gives  a  complete  supervision  of  all  trunk  connec- 
tions by  the  switching  operator. 

The  Ashtabula  Telephone  Company  erected  its  own  building,  in- 
vestigation proving  this  to  be  the  most  advisable  course.  The  ex- 
change is  provided  with  workship,  inspector's  room,  stock  room, 
operator's  retiring  room,  and  everything  necessary  for  the  handling 
of  the  business.  There  are,  in  addition  to  this,  the  general  office, 
director's  room,  as  well  as  the  counting  office.  The  North  Electric 
Company,  of  Cleveland,  Ohio,  supplied  the  central  office  equipment. 


Uv  11.  S.  Knowlton. 

Till',  rise  uf  the  technical  graduate  in  the  business  worhl  and 
the  remarkable  increase  in  his  respcjusibilitics  which  has  man- 
ifested itself  in  the  last  decade  arc  among  the  most  inter- 
esting developments  of  the  period.  Considering  the  results  of  the 
training  offered  by  the  engineering  schools,  one  is  led  to  believe 
that  much  additional  progress  may  be  made  in  bringing  the  college 
world  and  active  professional  life  into  closer  relationship  than  now 
obtains. 

There  can  be  no  doubt  that  both  professional  school  and  business 
life  occupy  spheres  of  activity  which  are  peculiarly  their  own,  and 
nothing  is  farther  from  the  intentions  of  the  writer  than  to  decry 
that  thorough  groundwork  of  essential  theory  which  should  con- 
stitute the  basis  of  every  engineer's  training.  It  is  certain,  however, 
that  the  usual  four  years'  course  of  the  technical  school  or  college 
can  in  many  instances  be  made  of  more  lasting  practical  value,  even 
at  the  cost  of  eliminating  certain  antiftuatcd  methods  of  instruction. 
One  of  the  most  common  obstacles  to  the  attainment  of  a  maxi- 
mum educational  efficiency  is  the  exclusive  absorption  of  the  in- 
structing staff  in  their  own  individually  chosen  special  fields  of 
labor.  The  importance  of  emphasizing  the  relations  of  the  com- 
ponent parts  of  the  curriculum  is  too  often  lost  to  sight,  in  the 
anxiety  of  the  instructor  lest  he  fail  to  secure  a  maximum  amount  of 
work  from  the  student  in  some  particular  study,  which  is  the  for- 
mer's hobby.  Thus,  in  the  mathematical  courses,  we  believe  that 
the  principles  of  that  beautiful  science  can  be  quite  as  well  illus- 
trated by  examples  drawn  from  engineering  practice  as  by  fossilized 
problems  in  regard  to  the  distance  an  intelligent  horse  will  walk  in 
unwinding  a  taut  rope  from  a  hitching  post,  or  the  ultimate  destina- 
tion of  a  theoretical  fox  pursued  by  a  pack  of  hounds  in  full  cry 
over  a  parabolic  path.  In  the  electrical  course,  for  instance,  there 
is  ample  room  for  the  exercise  of  mathematical  ability  in  the  pros- 
pective development  of  the  equation  of  the  railway  motor  curve,  and 
the  problems  of  the  determination  of  the  area  of  engine  indicator 
cards  are  quite  as  likely  to  appeal  to  the  interest  of  the  proper 
minded  embryonic  mechanical  engineer  as  the  probability  of  draw- 
ing two  red  balls  out  of  a  possible  five  from  a  green  bag  in  a  theo- 
retical raffle. 

As  far  as  possible,  illustrations  of  principles  studied  in  the  various 
subjects  taken  up  should  be  drawn  from  modern  engineering  and 
business  as  actually  carried  on  in  daily  life.  In  mechanics,  the 
railroad  of  to-day  furnishes  an  almost  inexhaustible  supply  of 
interesting  and  live  problems.  The  tractive  power  of  locomotives, 
train  resistance,  strength  of  bridges,  carrying  capacities  of  cars, 
relations  between  speeds,  roadbed  and  track,  consumption  of  fuel 
and  intricacies  of  interlocking  plants  are  but  suggestions  of  the  fas- 
cinating mechanical  questions  which  compel  the  enthusiasm  of  the 
interested  student.  Similarly  the  electrical  engineer  student  who  has 
not  mistaken  his  calling  can  be  roused  to  a  high  pitch  of  working 
energy  by  giving  him  problems  based  upon  the  practice  of  neigh- 
boring electric  railways,  power  transmsision,  lighting,  telephone  and 
telegraph  interests. 

The  importance  of  frequent  visits  to  industrial  plants  in  the 
vicinity  of  the  professional  school  cannot  readily  be  overstated.  As 
practice  in  training  observation  and  bringing  the  students  in  touch 
with  applied  theory  it  ranks  high  in  method.  Even  if  the  cost  of 
such  visits  be  the  lessening  of  laboratory  and  machine  shop  prac- 
tice by  a  few  hours  each  fortnight,  it  is  well  worth  while  to  make 
the  trips,  and  the  special  processes  and  appliances  noted  should 
frequently  form  the  subjects  of  future  discussions  in  the  classes 
instead  of,  as  is  often  the  case,  being  allowed  to  pass  before  the 
student's  eye  like  a  rapid  panorama. 

Lectures  by  prominent  business  and  professional  men  afford  excel- 
lent opportunity  for  students  to  come  in  contact  with  the  essence 
of  expert  practical  experience  and  advice.  It  is  difficult  to  compress 
into  a  single  sentence  the  broadening  personal  influence  which  the 
presence  of  a  distinguished  practicing  specialist  upon  a  professional 
school  lecture  platform  imparts,  but  it  is  safe  to  say  that  no  feature 
of  the  student's  technical  training  is  more  powerful  in  promoting 
liberal  mindedness.  Hours  spent  w'ith  leaders  in  the  professions  are 
high  privileges,  and  remain  fixed  in  influence  as  the  years  go  by.  To 
neglect  opportunities  in  this  direction  is  to  make  a  serious  mistake, 
and  to  run  in  danger  of  intellectual  narrowness  of  the  most  pro- 
vincial degree. 
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Economics  for  engineering  students  can  be  made  a  thoroughly 
interesting  and  profitable  study  if  the  industrial  life  of  the  present 
day  be  turned  to  account.  Questions  of  organization,  finance,  sta- 
tistics, labor  and  management  can  be  analyzed  at  practically  first 
hand  in  these  days  of  accessible  information.  Many  a  technical 
graduate  does  not  know  the  difference  between  a  contract  and  a 
requisition  when  he  receives  his  degree,  and  cannot  distinguish  be- 
tween a  share  of  preferred  stock  and  a  bond.  With  enormous  ag- 
gregations of  capital  like  the  United  States  steel  Corporation  and 
the  Atlantic  ship  combine  to  study,  and  with  financial  documents 
like  the  Pennsylvania  Railroad's  Annual  Report  to  analyze,  it  is 
difficult  to  realize  how  the  applications  of  economics  in  modern 
business  can  fail  to  add  interest  and  progressive  ideas  to  the  briefest 
course  in  industrial  science.  The  present  stormy  scenes  between 
labor  and  capital,  the  controlling  of  markets,  fluctuations  in  prices 
of  securities,  governmental  suits  against  'holding  corporations,"  and 
the  widespread  applications  of  insurance,  open  up  an  inexpressibly 
broad  field  of  reading,  which  bears  directly  upon  the  occupation  of 
the  would-be  engineer. 

Finally,  one  cannot  but  urge  the  ever-increasing  advantage  of 
making  the  utmost  possible  use  of  the  professional  journals.  Dis- 
cussions in  class  of  their  contents  has  been  found  most  helpful  by 
those  who  have  tried  it,  and  the  satisfaction  of  keeping  in  touch 
with  installations  and  methods  of  latest  value,  is  great.  Through 
the  medium  of  the  technical  press  many  interesting  and  important 
tests,  discoveries,  and  laboratory  experiences  can  be  made  available 
for  the  world's  use,  with  advantages  to  every  participant  in  the 
bringing  to  light  of  new  combinations  of  mind  and  matter,  and  in 
the  same  manner  the  academic  atmosphere  of  the  technical  school 
can  be  freshened  and  invigorated  by  the  contact  with  the  com- 
mercial world  which  the  technical  journal  brings  about  through  its 
editorials,  descriptions  of  progressive  installations  and  general  news. 
The  experiences  of  both  business,  world  and  educational  life  can  thus 
be  interchanged,  to  their  mutual  advantage. 


to  replace  the  one  demolished  by  the  work  of  power  development,  has 
been  already  sunk  to  a  depth  of  nearly  40  ft. 

Altogether,  the  Canadian  bank  of  the  Niagara  above  the  Horse- 
shoe fall  presents  a  most  unusual  scene  of  bustle  and  activity,  almost 
rivaling  the  rush  and  ceaseless  industry  of  the  rapids  themselves. 


Canadian  Power   Development  at  Niagara  Falls. 


By  Arthur  B.  Weeks. 

The  work  of  power  development  on  the  Canadian  side  of  the 
Niagara  River  is  being  rapidly  advanced.  The  Ontario  Power  Com- 
pany has  drills  at  work  at  the  edge  of  the  cliflf  in  front  of  the  forebay. 
A  ledge  of  rock  overhanging  the  site  of  the  power  house  is  to  hd 
removed,  and  work  on  the  course  of  the  penstocks  will  also  be  car- 
ried on  from  this  point. 

Several  small  tunnels  to  be  used  for  heavy  blasts  are  being  bored 
into  the  foot  of  the  cliff  near  the  site  of  the  power  house.  Work 
has  also  been  begun  on  this  site,  nothing  having  been  done  during 
the  winter  because  of  the  accumulations  of  ice. 

The  removal  of  the  reef  of  rock  lying  across  the  head  of  the 
Ontario  Company's  canal  has  been  begun  by  the  Niagara  Construc- 
tion Company,  which  has  also  erected  a  large  number  of  buildings 
to  be  used  as  storehouses,  etc.  The  intakes  of  the  Ontario  and 
Toronto  Companies  are  side  by  side.  Work  is  being  carried  on 
here  with  difficulty,  because  of  the  encroaching  of  the  rapids  on 
the  cofferdams;  yet  considerable  rock  is  being  removed. 

The  old  suspension  bridge,  erected  in  1879,  across  the  mouth  of  the 
channel  at  Dufiferin  Islands  is  being  torn  down,  to  make  room  for 
the  works. 

At  the  wheelpit  of  the  Canadian  Niagara  Company,  preparations 
for  alteration  are  everywhere  apparent.  The  present  pit  has  already 
been  sunk  to  nearly  the  required  depth,  and  part  of  the  machinery 
used  in  excavating  is  being  removed.  The  extension  of  the  wheelpit 
will  soon  be  begun.  The  site  is  being  cleared  of  mountains  of  stone 
for  the  power  house,  and  several  buildings  and  railway  tracks  will  be 
moved.  The  extension  is  to  be  in  a  line  directly  south  of  the  present 
excavation.  Stone  for  the  forebay  is  now  arriving  and  being  lowered 
into  the  excavation. 

Gangs  of  men  have  been  increasing  steadily  in  numbers,  and  many 
hundreds  more  will  soon  be  engaged.  The  debris  of  countless 
decades  is  being  cleared  away  from  in  front  of  the  portal  of  the 
Canadian  Niagara  Company's  tunnel,  which  is  now  being  completed. 
Though  the  water  is  being  held  back  by  an  enormous  cofferdam,  so 
much  runs  in  from  spray  and  springs  that  three  large  pumps  are 
kept  in  constant  operation,  and  can  scarcely  hold  the  water  under 
control.    The  shaft  of  the  new  scenic  tunnel  at  Table  Rock,  which  is 


Edison  in  Wireless  Telegraph. 


It  is  announced  that  Mr.  T.  A.  Edison  has  been  appointed  to 
the  board  of  technical  engineers  of  the  Marconi  Wireless  Telegraph 
Company  of  America,  and  has  permanently  identified  himself  with 
the  company  by  the  acquirement  of  an  interest  therein  as  a  stock- 
holder. It  is  officially  announced  at  the  office  of  the  Marconi. Com- 
pany that  the  company  has  acquired  Mr.  Edison's  patents.  The 
principal  Edison  patent,  in  its  claims,  covers  the  field  of  wireless 
telegraphy  by  inductive  means.  While  modern  wireless  telegraphy 
is  based  upon  Hertzian  wave  transmission  and  not  on  induction, 
the  Edison  patents  are  stated  to  be  considered  important  additions 
to  the  patents  owned  by  the  Marconi  Company,  which  include  also 
the  inventions  of  Prof.  M.  I.  Pupin,  who,  it  is  stated,  is  also  a  mem- 
ber of  the  company's  technical  corps. 

Edison's  first  patent  on  wireless  telegraphy,  secured  by  the  Mar- 
coni Company,  is  dated  December  29,  1891,  and  in  it  he  declares: 

"I  have  discovered  a  new  and  useful  improvement  in  means  of 
transmitting  signals  electrically,  having  elevated  induction  plates 
or  devices.  I  have  discovered  that  if  sufficient  elevation  be  obtained 
to  overcome  the  curvature  of  the  earth's  surface  and  to  reduce  to  a 
minimum  the  earth's  absorption,  electric  telegraphing  or  signaling 
between  distant  points  can  be  carried  on  by  induction  without  the 
use  of  wires  connecting  such  distant  points.  This  discovery  is 
especially  applicable  to  telegraphing  across  bodies  of  water,  thus 
avoiding  the  use  of  submarine  cables,  or  for  communicating  between 
vessels  at  sea,  or  between  vessels  at  sea  and  points  on  land  ;  but  it 
is  also  applicable  to  electric  communication  between  distant  points 
on  land,  it  being  necessary,  however,  on  land,  to  increase  the  eleva- 
tion in  order  to  reduce  to  a  minimum  the  induction-absorbing  effect 
of  houses,  trees  and  elevations  in  the  land  itself.  At  sea,  from  an 
elevation  of  100  ft.,  I  can  communicate  electrically  a  great  distance, 
and  since  this  elevation,  or  one  sufficiently  high,  can  be  had  by 
utilizing  the  masts  Si  ships,  signals  can  be  sent  and  received  be- 
tween ships  separated  a  considerable  distance,  and  by  repeating  the 
signals  from  ship  to  ship,  communication  can  be  established  between 
points  at  any  distance  apart  or  across  the  largest  seas,  or  ever> 
oceans.  The  collision  of  ships  in  fogs  can  be  prevented  by  this 
character  of  signaling  by  the  use  of  which,  also,  the  safety  of  a  ship 
in  approaching  a  dangerous  coast  in  foggy  weather  can  be  assured, 
In  communicating  between  points  on  land,  poles  of  great  height 
can  be  used,  or  captive  balloons.  At  these  elevated  points,  whether 
upon  the  masts  of  ships,  upon  poles  or  balloons,  condensing  sur- 
faces of  metal  or  other  conductor  of  electricity  are  located.  Each 
condensing  surface  is  connected  with  the  earth  by  an  electrical 
conducting  wire.  On  land  this  earth  connection  would  be  one  of 
the  usual  character  in  telegraphy.  At  sea,  the  wire  w-ould  run  to 
one  or  more  metal  plates  on  the  bottom  of  the  vessel  where  the 
earth  connection  would  be  made  with  the  water." 


Fire  Protection  Engineering. 


Armour  Institute  of  Technology,  Chicago,  has  instituted  a  four 
years'  course  in  fire  protection  engineering,  leading  to  the  degree  of 
bachelor  of  science.  The  course  will  be  inaugurated  September 
21,  1903,  under  the  direction  of  Prof.  Fitzhugh  Taylor,  formerly 
an  engineer  of  the  Underwriters'  Laboratories.  The  require- 
ments for  admission  are  identical  with  those  for  the  mechanical, 
electrical,  civil  and  chemical  engineering  courses.  Advanced  stu- 
dents will  be  given  due  credit  for  work  done  in  other  engineering 
courses  of  the  College  of  Engineering  of  .\rmour  Institute  of 
Technology  or  of  other  colleges.  A  special  feature  of  the  course 
will  be  a  series  of  lectures  by  prominent  insurance  officials,  archi- 
tects and  contractors,  upon  the  practical  features  of  their  work. 
The  technical  laboratory  work  of  the  ceurse  will  be  given  at  the 
Underwriters  Laboratories.  Chicago,  under  the  direction  of  experts 
connected  with  the  laboratories. 
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Telephones  in  a  l.iulitinn  and  Traction  System. 


MANCHKSTl-'.k,  Now    llampsliirc.  is  ilic  iiiiicr  of  a  iJKlitiiiK 
•ind  traction   .system   that   includes   five  Kcncratiiiu   stations, 
two  substations,  .1.)  miles  of  high-voltage  transmission  lines 
and  36  miles  of  electric  railway  track.    These  equipments  are  scat 
tered  over  a  territory  covering  a  radius  of  about  14  miles,  using  the 
city  as  a  center,  and  are  all  controlled  from  tlic  main  ofTice  there. 

Centralized  management  of  these  widely-separated  properties  de- 
pends in  no  small  degree  for  its  complete  success  on  the  extensive 
use  of  telephones.  To  render  the  telephone  system  most  effective  it 
must  be  devoted  exclusively  to  business  of  the  electric  lighting  and 
railway  interests,  and  it  has.  therefore,  been  constructed  entirely 
by  the  Manchester  Traction,  Light  &  Power  Company,  the  owner 
of  these  plants.  As  the  telephone  system  stands,  immediate  com- 
munication may  be  had  between  the  main  office  of  the  company  and 


one  fifty-circuit,  one  thirty-circuit,  one  ten-circuit  and  five  five-circuit 
switchboards.  The  -5  miles  of  telephone  circuit  are  all  dr)uble, 
thus  using  150  miles  of  wire,  and  the  circuits  are  attached  to  pole 
lines  ihai  also  support  the  transmission  or  distribution  lines  or 
railway  feeders,  as  the  case  reipiircs.  All  of  the  telephone  lines 
are  of  No  12  galvanized  iron  wire,  brand  "ICxtra  H  U,"  of  Wasli- 
liurn  &  Moen  make.  Telephone  circuits  to  Kclley's  Falls,  Gregg's 
Falls,  Ilooksett  and  (jarvin's  Falls,  the  four  outlying  water  power 
plants,  follow  the  i)f)le  lines  that  carry  high-voltage  transmission 
wires.  Telephone  circuits  on  these  poles  are  strung  some  feet  below 
the  transmission  lines. 

All  of  the  telephone  circuits  that  nm  directly  to  generating  sta- 
tions center  at  the  Manchester  sub-station.  All  of  the  telephone 
circuits  that  follow  electric  railway  lines  center  at  the  railway  oflficc 
in  Manchester.  Independent  telephone  circuits  connect  the  railway 
ofTicc  and  the  Manchester  sub-station,  also  these  two  with  the  main 
ofTico  of  the  (ompaiiy  lliere.     .At  this  cub-station  the  telephone  lines 
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either  of  the  generating  stations,  sub-stations,  car  barns,  or  pole 
telephones  along  the  railway  tracks. 

Centralized  control  in  the  operation  of  this  system  is  especially 
necessary  because  the  four  water  power  stations  and  one  steam  power 
station,  all  widely  separated,  must  work  in  multiple  on  loads  made 
up  of  arc  and  incandescent  lighting,  stationary  motors  and  electric 
cars.  No  one  station  being  able  to  carry  the  entire  load,  the  number 
of  generators  operating  at  any  time  in  any  one  station  must  be 
regulated  according  to  the  number  in  use  at  the  other  stations.  As 
far  as  possible,  it  is  desirable  that  each  particular  generator  and 
its  transmission  line  be  devoted  exclusively  to  either  electric  railway 
or  general  electrical  supply,  and  this  furnishes  additional  reason 
for  prompt  communication  throughout  the  entire  system. 

The  general  plan  of  operation  is  to  have  all  of  the  five  generating 
plants  feed  into  the  sub-stations  at  Manchester,  and  from  this  sub- 
station energy  is  sent  out  for  the  several  classes  of  service.  At  in- 
tervals along  the  suburban  railway  lines  there  must  be  telephones, 
so  that  persons  in  charge  of  cars  can  communicate  with  the  railway 
office.  Finally,  the  residences  of  employees  are  connected  with  the 
telephone  system. 

Equipment  of  the  telephone  system  includes  75  miles  of  circuits, 


are  connected  with  a  50-line  board  located  in  a  sound  proof  booth, 
and  at  present  equipped  w  ith  30  lines.  This  booth  has  double  doors 
on  the  back  as  well  as  on  the  front,  for  the  more  ready  access  to 
the  back  of  the  board. 

At  the  railway  office  is  a  thirty-line  board  with  twenty  lines  con- 
nected. In  the  Hooksett  sub-station,  close  to  one  of  the  water  power 
plants,  there  is  a  ten-line  switchboard,  and  at  each  of  the  other  three 
water  powers  also  at  the  steam  power  station  a  five-line  board  is 
installed.  The  main  office  of  the  company  in  Manchester  also 
contains  a  five-line  board.  In  the  Manchester  sub-station  are  two 
magneto  generators,  each  belted  to  one  of  two  motor-driven  blower 
sets  there,  which  latter  maintain  a  pressure  for  the  air  blast  trans- 
formers. 

One  of  these  magnetos  is  always  in  operation  and  furnishes  cur- 
rent for  bell  ringing.  At  the  other  stations  hand  magnetos  are  em- 
ployed for  a  similar  purpose.  Each  telephone  set  is  equipped  with 
i,ooo-ohm  bridging  bells  and  each  transmitter  is  operated  by  tw^o 
cells  of  dry  battery.  The  five  and  ten-line  switchboards  were  de- 
signed by  Mr.  J.  Brodie  Smith,  general  manager  of  the  company, 
and  are  so  arranged  that  one  or  two  pairs  of  lines  may  be  connected 
without  the  use  of  switchboard  cords.  The  telephones  and  switch- 
boards were  manufactured  by  the  Couch  &  Seeley  Co.  All  of  the 
switchboards  and  instruments  are  provided  with  D.  &  W  double- 
pole  telephone  protectors,  which  have  2.000-volt,  3-amp.  enclosed 
fuses  for  the  line  and  0.3-amp.  sneak  current-breakers.  At  the 
Manchester  sub-station  and  the  railway  office  these  protectors  are 
mounted  in  weather-proof  boxes  outside  of  the  buildings,  and  the 
lines  are  led  in  through  cables.  Two  cables  are  there  used  and 
each  of  them  contains  wires  enough  to  connect  with  all  of  the  lines 
that  come  into  the  sub-station.  In  this  way,  should  one  cable  be 
disabled  the  other  may  be  at  once  connected  up.  As  may  be  seen 
from  the  map,  it  is  possible  to  reach  each  generating  station  from 
either  the  Manchester  sub-station  or  the  main  business  office  of  the 
company  by  two  independent  telephone  lines. 
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Amsrican  Institute  of  Electrical  Engineers, 


At  the  annual  meeting  of  the  American  Institute  of  Electrical 
Engineers,  a  general  account  of  which  appeared  in  our  issue  of 
May  23,  three  papers  were  read,  all  dealing  with  alternating-current 
subjects.  Prof.  Comfort  A.  Adams,  of  Harvard  University,  pre- 
sented a  lengthy  paper  giving  the  theory  of  the  Heyland  machine 
as  a  motor  and  generator,  and  including  descriptions  of  tests  made 
on  such  a  machine  at  Harvard.  The  paper  opens  with  a  brief 
resume  of  the  principles  of  the  predecessors  of  the  Heyland  type  of 
motor,  including  those  of  Gorges,  Le  Blanc  and  Blondel.  After  a 
description  of  the  Heyland  motor,  the  paper  develops  the  subject 
under  the  heads  of  reactance  of  exciting  winding;  description  of 
machine  tested  and  theory  of  operation ;  general  conditions  of 
tests ;  results  of  tests ;  the  Heyland  machine  as  a  generator,  and  com- 
pound excitation.  Numerous  curves  are  given  obtained  from  tests 
of  the  machine  experimented  with.  Owing  to  the  character  and 
length  of  the  paper — which  occupies  49  pages  of  the  Transactions — 
it  is  impracticable  to  give  a  satisfactory  abstract  of  its  contents. 

Mr.  B.  A.  Behrend  presented  a  paper  entitled,  "The  Experimental 
Basis  for  the  Theory  of  the  Regulation  of  Alternators,"  which  was 
prepared  upon  request  to  aid  the  Institute  Committee  on  Standard- 
ization to  draw  up  rules  for  a  redetermination  of  voltage  regulation, 
the  present  rules  being  by  no  means  in  accordance  with  fact  and 
observation.  The  paper  contains  a  number  of  regulation  curves 
of  different  alternators,  and  includes  some  general  remarks  on  the 
value  of  the  short-circuit  characteristic  in  the  design  of  electric 
generators.  In  summing  up,  Mr.  Behrend  says  it  has  been  demon- 
strated that  the  application  of  the  ampere-turn  method,  as  proposed 
by  the  Institute  rules,  leads  to  entirely  wrong  results.  It  gives  ri^e  to 
machines  of  inferior  design  and  large  leakage,  that  appear  in  regu- 
lation not  only  equal  to,  but  even  better  than,  machines  of  careful 
and  superior  design.  In  a  word,  the  method  is  not  scientific  and 
not  in  accordance  with  fact  and  observation.  The  ampere-turn 
method,  while  very  simple,  is  inherently  wrong,  and  it  should,  there- 
fore, not  be  used,  even  if  it  is  impossible  to  substitute  an  equally 
simple  rule  for  it.  The  desire  to  have  such  a  simple  rule  should 
not  tempt  us  to  adopt  one  that  is  false. 

The  third  paper,  in  the  absence  of  the  author,  Mr.  A.  S.  Garfield, 
was  read  in  abstract  by  Mr.  Gano  S.  Dunn,  the  title  being  "The 
Compounding  of  Self-Excited  Alternating-Current  Generators  for 
Variation  in  Light  and  Power  Factor."  The  paper  gives  a  descrip- 
tion of  the  characteristics  of  a  polyphase  revolving-field  generator 
provided  with  a  single  closed-circuit  field  winding  and  commutator. 
The  effects  of  shifting  the  brushes  at  various  inductive  and  non- 
inductive  loads  are  represented  graphically.  The  data  on  which 
the  paper  is  based  was  placed  at  the  disposal  of  Mr.  Garfield  by  • 
Mr.  Marius  Latour,  who  has  developed  this  type  of  machinery. 

In  the  discussion  Mr.  Behrend  called  attention  to  one  or  two 
matters  which  he  had  not  had  an  opportunity  to  take  up  in  the 
paper.  One  is  the  great  importance  of  providing  for  regulation  in  a 
specification.  Consulting  engineers  occasionally  specify  and  demand 
a  regulation  of  5  per  cent,  on  a  100  per  cent,  power  factor,  and  a 
regulation  of  12  per  cent,  on  an  80  per  cent,  power  factor,  and  an 
increase  of  excitation  of  10  per  cent,  between  voltage  at  no  load 
and  voltage  at  80  per  cent,  power  factor.  Such  a  requirement  is 
impossible.  One  object  of  his  paper  was  to  point  out  a  method  by 
which  one  can  convince  him  as  to  what  conditions  are  possible  to 
obtain.  Furthermore,  the  specification  of  the  regulation  itself  is 
an  important  factor  in  the  operation  of  generators,  for  with  a  regula- 
tion of  5  per  cent.,  there  will  be  cross-currents  between  machines 
which,  if  not  particularly  troublesome,  will  be  a  disagreeable  feature. 
There  is  no  need  for  such  regulation  under  ordinary  conditions.  It  is 
injurious,  because  you  have  to  pay  for  it,  and  because  you  have  to 
regulate  anyhow,  and  it  does  not  make  any  difference  whether  you 
regulate  within  S  per  cent,  or  7  per  cent.  It  increases  coal  consump- 
tion and  makes  operation  poorer.  Prof.  Adams  corroborated  what 
Mr.  Behrend  said  in  regard  to  the  ordinary  methods  for  the  calcu- 
lation of  alternator  regulation.  He  has  made  tests  on  a  few  large 
machines,  and  the  results  are  entirely  corroborative  of  Mr.  Beh- 
rend's  results,  that  the  e.m.f.  method  gives,  almost  invariably,  results 
which  are  too  poor,  and  that  the  e.m.f.  method  gives  too  good  a  reg- 
ulation ;  that  in  machines  of  inductive  type,  with  armature  leakage, 
reactance  plays  a  larger  part  than  the  armature  reaction.  The  e.m.f. 
method  fits  more  nearly  the  machine  with  least  reaction  and  most 


reactance,  because  it,  is  entirely  e.m.f.  drop,  part  armature  reaction 
and  part  armature  reactance.  In  the  machine  with  most  armature 
reaction  and  least  armature  reactance — cases  of  the  ordinary  low 
frequency,  revolving  field  alternator  of  to-day — the  other  method 
will  fit  more  closely ;  but  in  either  case  it  is  very  hard  really  to  get 
accurate   results  over   any   wide   range. 

Mr.  William  L.  Waters  said  that  by  far  the  best  method  in  guar- 
anteeing the  regulation  of  an  alternator  is  to  guarantee  it  for  a  low 
power  factor.  The  quantity  to  be  measured  is  much  larger  than  for  a 
guarantee  on  unity  power  factor;  and  by  running  a  test  with  two 
machines  as  described  by  Mr.  Behrend,  one  running  as  a  synchronous 
motor  and  the  other  as  a  generator,  and  then  adjusting  the  excita- 
tions, one  can  easily  get  a  direct  reading  for  the  regulation,  even  on 
very  large  units. 

As  regards  the  advisability  of  having  the  regulation  guaranteed 
for  low  power  factor,  even  in  the  case  of  running  rotary-converters, 
he  gave  an  incident  that  came  to  his  notice  of  a  station  having  sev- 
eral 8oo-kw,  3-phase  alternators,  running  rotary-converter  sub-sta- 
'ions,  in  which  a  break-down  one  day  occurred  on  the  high-tension 
leads  of  the  alternators  causing  a  temporary  shut-down  of  the  plant. 
Then,  when  the  alternators  were  again  run  up  the  rotaries  had  to 
be  started  from  the  alternating-current  side.  As  soon  as  the  voltage 
showed  up  again  in  the  sub-stations,  all  the  sub-stations  threw  on 
their  rotaries  at  the  same  time,  and  the  consequence  was  an  immense 
lagging  current  cutting  the  volts  right  down  and  the  rotaries  refused 
to  start.  The  attendants  seeing  this  cut  out  their  rotaries  and  the 
volts  rose  again.  This  went  on  two  or  three  times  and  in  the  end 
it  was  about  three-quarters  of  an  hour  before  the  sub-stations  got 
started  properly.  These  alternators  had  a  regulation  guaranteed  of 
7J/2  per  cent,  on  unity  power  factor.  The  alternators  would  satisfy 
this  guarantee  if  tested  by  the  Institute  rules,  but  their  behavior 
on  low  power  factors  can  be  imagined  from  the  above  incident. 

Mr.  Waters  considered  that  neither  of  Mr.  Behrend's  two  empirical 
methods  for  determining  regulation  are  accurate,  and  that  every 
designer  has  to  modify  these  empirical  methods  in  order  to  obtain 
satisfactory  results  on  his  own  individual  machines.  Some  years  ago 
he  did  some  work  on  the  method  of  obtaining  the  regulation  of  the 
alternator  by  splitting  the  effect  into  armature  reaction  and  self- 
induction,  and  in  measuring  the  self-induction  of  the  armatures  of 
some  thousands  of  alternators,  with  different  relative  positions  of 
the  armature  and  field,  he  found  this  value  to  vary  very  consider- 
ably according  as  the  relative  position  of  the  armature  and  magnets 
was  changed,  and  in  some  machines  of  very  small  air-gap  the  varia- 
tion was  of  the  order  of  six  or  eight  to  one.  These  measurements, 
of  course,  did  not  actually  represent  the  condition  of  things  under 
load,  but  they  give  some  idea  of  what  variation  may  be  expected. 
The  short-circuit  method  of  determining  the  compounding  on  a 
direct-current  machine  is  very  old  and  was  used  with  fair  success 
on  the  old  smooth-core  armature  machines,  but  in  modern  slotted 
armature  machines,  with  highly  saturated  teeth,  the  distortion  of 
the  field  on  account  of  armature  reaction,  makes  a  large  increase 
in  ampere-turns  necessary  on  full  load  to  overcome  the  decreased 
permeability  of  the  iron  due  to  this  distortion  ;  and  so,  though  this 
method  may  give  fairly  good  results  in  a  machine  in  which  the  teeth 
density  is  not  over  125,000,  it  will  be  very  inaccurate  on  machines 
with  highly  saturated  teeth,  say  machines  with  teeth  worked  at 
150,000.  The  compounding  ampere-turns  necessary  in  this  latter  case 
would  probably  be  double  that  given  by  the  short-circuit  method. 

Mr.  Behrend,  in  reply,  said  that  Mr.  Waters  had  pointed  out  one 
of  the  principal  weaknesses  of  his  paper.  He  pointed  out  that  the 
arbitrary  application  of  a  cap  diagram  to  the  determination  of  the 
regulation  at  diflferent  power  factors.  That  is  perfectly  true.  We 
are  in  a  sea  of  arbitrariness.  In  determining  the  conditions  under 
which  machines  have  to  operate,  and  in  determining  the  exact  dimen- 
sions of  machines,  we  continually  flounder  in  a  maze  of  assumptions 
more  or  less  arbitrary.  He  pointed  that  out  in  his  paper,  and  has 
pointed  it  out  invariably  in  his  papers  on  the  induction  motor,  and 
in  papers  on  other  matters  connected  with  electrical  engineering. 
Electrical  engineering  is  an  art  and  not  a  science.  As  you  cannot 
teach  any  one  to  make  a  good  picture  if  he  has  not  the  natural 
aptitude,  so  you  cannot  teach  a  man  how  to  design  a  motor.  This 
must  be  left  to  the  engineer's  ability,  and  it  is  a  question  of  judgment 
in  designing.  If  this  falls  in  the  hands  of  an  unskillful  man,  the 
result  will  be  like  the  knife  in  the  hands  of  a  bungling  surgeon,  and 
results  will  never  be  satisfactory  if  implements  are  put  in  the  hands 
of  those  w-ho  do  not  know  how  to  use  them. 


Twenty-Sixth  Convention  of  the  National   Elec- 
tric Light  Association. 


Tl  1 1;  twenty-sixth,  annual  convention  of  the  National  lilcetric 
Light  Association  was  held  at  the  Auditorium  Hotel,  Chicago, 
from  May  ^O-.-y,  inclusive,  and  in  our  issue  of  last  week 
several  pages  were  devoted  to  the  exercises  and  papers  of  Tuesday, 
the  tirst  day.  The  later  proceedings  are  treated  in  the  present  issue. 
Mr.  Louis  A.  Ferguson  made  an  admirable  president,  and  his  year 
of  office  has  been  the  most  successful  in  the  history  of  the  Asso- 
ciation; while  the  convention  itself  was  one  of  the  very  best.  An 
attendance  of  over  900  would  be  enough  to  make  it  remarkable,  but 
the  papers  and  discussions  were  also  far  beyond  the  ordinary  and 
each  session  was  crowded. 

.At  the  close  of  the  convention,  in  executive  session  .in  iiiiuiid- 
ment  to  the  Constitution  and  IJy-Liiws  was  adopted,  making  the 
dues  of  associate  members  twenty  dollars.  This  simply  corrected 
an  oversight  in  omitting  the  dues  of  associate  members  from  the 
amendment  adopted  at  the  Cincinnati  convention. 

The  report  of  the  Committee  on  Nominations  was  presented  and 
the  following-named  gentlemen  were  elected  as  officers  for  the 
ensuing  year:  President,  Charles  L.  Edgar,  Boston;  first  vice- 
president,  S.  B.  Livermore,  Winona,  Minn. ;  second  vice-president, 
J.  VV.  Lieb,  Jr..  New  York. 

Members  of  Executive  Committee  for  three  years :  Louis  A.  Fer- 
guson. Chicago;  Harry  Bottomley.  Fall  River,  Mass.;  Alex  Dow, 
Detroit. 

President-elect  Edgar  was  escorted  to  the  chair  and  thanked  the 
Association,  and  said:  "I  recognize  that  it  is  an  honor  to  be  made 
president  of  this  Association.  It  was  my  good  fortune  to  be  vice- 
president  in  1890.  It  is  impossible  to  describe  the  difference  between 
the  meeting  of  the  Association  in  1890,  at  Cape  May,  and  1903,  in 
Chicago.  I  recognize  I  have  a  hard  row  to  hoe.  Each  president 
naturally  desires  to  make  his  meeting  somewhat  better  than  the 
previous  one;  and  I  know  you  will  all  admit  I  will  probably  not 
make  the  meeting  next  year  anywhere  equal  in  interest  and  import- 
ance to  that  through  which  we  have  just  passed.  I  do  not  know  that 
I  can  say  a  word  more  to  emphasize  it  than  that  the  success  of  this 
meeting  is  due  to  Mr.  Ferguson.  We  all  feel  it,  and  we  hope  he  ap- 
preciates the  fact,  that  we  know  he  as  president  has  done  more 
to  promote  the  interests  of  the  National  Electric  Light  Association 
than  any  previous  president." 

On  motion  of  Mr.  Scovil,  a  vote  of  thanks  was  passed  to  the 
retiring  president,  Mr.  Ferguson,  which  was  gracefully  acknowl- 
edged. 

The  report  of  the  treasurer  was  presented,  and  showed  the  fol- 
lowing financial  transactions  during  the  year : 

Receipts,   including   balance,    1902    $17,091.52 

Disbursements     a  „-,r,  -- 

o,439-33 

Balance    $8,651.97 

In  connection  with  the  report  of  the  Committee  on  Standard  Rules 
for  Electrical  Installation,  the  following  resolution  was  passed: 

Resolved.  That  a  vote  of  thanks  be  tendered  the  Committee  for 
its  diplomatic  and  effective  efforts  to  secure  a  reasonable  and  prac- 
tical set  of  rules ; 

That  the  Association  expresses  its  appreciation  of  the  importance 
of  co-operation  with  the  National  Board  of  Fire  Underwriters  in 
work  where  mutual  interests  are  involved,  and  that  it  recognizes  the 
value  of  the  results  obtained  since  there  has  been  such  co-operation ; 

That  a  set  of  the  rules  and  the  report  of  the  committee  be  printed 
and  sent  to  each  active  member  of  this  Association,  and  that  action 
on  said  committee  report  be  deferred  until  the  next  regular  meeting 
of  the  Association ; 

That  any  change  in  the  personnel  of  the  committee  for  the  coming 
year  be  referred  to  the  incoming  president  for  such  action  as  he  may 
deem  desirable. 

On  motion  of  Mr.  Scovil  the  following  resolution  was  passed: 

Resolved.  That  the  proper  officers  of  this  Association  suggest  to 
the  National  Underwriters'  .Association  that  they  would  consider  it 
a  compliment  if  they  can  see  their  way  clear  to  include  the  cost  of 
their  electrical  inspection  in  their  rates. 

On   motion,  the  action  taken  at  the  Cincinnati  convention   fixing 


the  place  for  the  i(/)4  convention  at  St.  Louis  was  reconsidered, 
and  the  matter  of  the  time  and  place  for  the  1904  convention  was 
left  with  the  Executive  Committee.  Boston  was  subsequently  se- 
lected. 

Un  motion,  it  was  voted  to  hold  a  special  meeting  in  St.  Louis 
in  September,  1904,  in  conjunction  with  allied  organizations. 

On  motion  of  Mr.  J.  G.  White,  of  New  York,  the  thanks  of  the 
Association  were  given  to  the  electrical  interests  of  Chicago,  partic- 
ularly the  officials  of  the  Chicago  Edison  Company,  for  the  infor- 
mation, assistance  and  attention  given  and  rendered  to  the  delegates 
to  the  convention,  and  the  secretary  was  also  instructed  to  send  a 
copy  of  this  resolution  to  the  chairman  of  the  Entertainment  Com- 
mittee, Mr.  J.  Wolff. 

The  convention   then  adjourned. 


LOST    AND    UNACCOUNTED-FOR   CURRENT. 

Mr.  L.  G.  Van  Ness,  in  a  paper  with  the  above  title,  classifies 
the  losses  in  current  distribution  as  follows:  Alternating  current: 
Transformer  iron  loss,  resistance  loss,  meter  shunt  loss,  unaccounted- 
for  current  loss.  Direct  current :  Resistance  loss,  meter  shunt  loss, 
unaccounted-for  current.  Means  for  the  determination  of  these 
various  losses  are  given. 

The  following  table  shows  the  output  and  losses  for  an  average 
winter  day  for  5  feeders  which  have  received  considerable  atten- 
tion in  the  way  of  design.  One  of  the  peculiarities  of  the  data  are 
that  in  feeder  4  the  meter  shunt  loss  amounts  to  more  than  the 
transformer  loss.  This  is  due  to  the  fact  that  the  feeder  supplies 
a  residence  section  by  a  carefully  designed  three-wire  network.  The 
conditions  here  were  such  that  the  transformer  capacity  could  be  so 
installed  that  very  little  more  than  the  demand  for  the  feeder  was 
necessary  in  order  to  give  proper  regulation. 

Table  2  shows  the  loss  and  unaccounted-for  current  in  the  case 
of  a  certain  station.     It  will  be  noted  that  the  transformer  loss  re- 
mains throughout  the  same.     -As  a  result  of  this  analysis,  it  is  stated 
TABLE    I. 
Trans.  Iron  Loss.     Resistance  Loss.     Meter  Shunt  Loss.       Output. 


I 

1,000 

28,488 

6.76 

23.923 

5-68 

14,916 

3-54 

421,000 

2 

1,000 

19,752 

3-78 

25,086 

1.98 

19,092 

3-65 

522,400 

3      • 

1,000 

28,680 

956 

17,026 

5.60 

23.316 

7-77 

300,000 

4      • 

.       2,000 

20,712 

5.01 

29,691 

7.28 

24,504 

5-93 

413,000 

5      • 

.        2,000 

42,576 

8.5s 

28,867 
TABLE 

II 

5-79 

18,720 

3.76 

477.600 

Trai 

is.  Fe.  Loss. 

Resistance  Loss. 

Shunt  Loss. 

Unaccounted  for. 

b;  c-;2:i.'.i:e-:^c- 

January  .  29,296  14.3  7,849  3-76  7,486  3.58  43.205  20.6 
Febru'y    .     26,163  i4-5         6,588         3.66         6,625         3-68         36,096         20.1 

March    ..      28,153  16.9         4,377         2.62         7,121  4.28         23,958         14-4 

that  losses  will  be  cut  something  like  10,000  kw-hours  per  month  in 
a  short  time.  As  a  result  of  the  analysis  the  resistance  loss  has 
already  been  decreased  with  very  little  expenditure,  and  the  unac- 
counted-for current  loss  reduced  about  45  per  cent,  in  three  months. 
It  is  not  expected,  however,  that  the  meter  shunt  loss  will  be  reduced. 

SALT   AS    A   BY-PRODUCT. 

Mr.  Alex  Dow,  in  the  paper  with  this  title,  advocated  using  e.xhaust 
steam  by  electric  light  plants  to  evaporate  salt  brine  in  districts  where 
this  cannot  be  obtained.  One  plan  suggested  is  that  the  electric 
plant  be  w-orked  condensing  during  the  hours  of  heavy  load  and  non- 
condensing  during  the  other  hours,  the  exhaust  then  going  under 
the  pans  of  the  salt  plant.  He  admitted  that  this  arrangement  would 
not  be  profitable  where  the  load  during  part  of  the  day  was  so  light 
that  live  steam  would  have  to  be  used  under  the  pans ;  but  if  a 
continuous  load  can  be  obtained  for  the  electric  light  plant,  a  con- 
tinuous and  profitable  operation  can  be  assured  for  the  salt  block. 
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By  means  of  the  combination,  however,  a  sufficient  inducement  may 
probably  be  offered  to  power  users  that  will  result  in  a  good  load 
curve  during  the  working  hours  of  the  day,  and  there  is  even  a  chance 
of  working  up  to  continuous  twenty-four-hour  operation. 

FIRST  AIDS  AND  APPLIANCES. 

A  paper  by  J.  D.  McGowan,  M.  D.,  gives  information  for  use  in 
the  case  of  bodily  accidents.  The  information  covers  preliminary 
treatment,  treatment  for  bleeding,  burns,  wounds,  fractures,  the  use 
of  splints,  the  transportation  of  wounded  and  electric  shocks.  We 
give  below  the  information  for  the  treatment  of  a  case  of  the  latter: 

Place  the  patient  in  a  warm,  quiet  place;  after  dressing  wounds, 
wrap  him  in  warm  material  and  apply  heat  to  the  whole  body,  using 
hot  water  bottles,  water  bags,  hot  bricks,  blankets,  llannels  wrung 
out  of  hot  water  (no  heat  to  head),  hot  drinks  (coffee  best),  spirits 
of  ammonia  diluted  with  water,  or  small  amount  of  whiskey.  Sus- 
ceptibility to  shock  depends  upon  the  individual ;  women  and  chil- 
dren being  less  resistant  than  men.  Diseases  of  heart  and  kidneys 
predispose  to  accident  from  electric  shock.  Do  not  lower  the  head  of 
a  person  who  has  received  electric  shock.  Artificial  respiration  should 
be  kept  up  for  hours.  Massage  of  abdomen  and  left  side  over  the 
heart.    Heat  to  body  as  above. 

It  is  somewhat  remarkable  in  view  of  the  very  complete  knowledge 
available  for  the  treatment  of  electric  shock,  that  a  paper  read  before 
an  electrical  association  should  contain  such  a  perfunctory  treatment 
on  the  subject. 

In  reply  to  a  query,  Dr.  McGowan  said  that  in  case  of  damage  to 
the  eyes  from  flash,  the  best  thing  is  to  drop  in  the  eyes  some  sweet 
oil  or  castor  oil,  then  a  solution  of  boracic  acid  and  to  ease  the  pain 
a  little  cocaine.  In  reply  to  a  question  as  to  what  to  do  in  case  a 
shock  produces  spasms,  he  said  that  the  best  thing  was  to  put  the 
man  in  a  hot  bath,  keep  him  quiet  and  bathe  him.  If  there  is  no 
place  in  which  he  may  be  bathed,  some  clothes  may  be  placed  in 
hot  water  and  wrung  out.  Mr.  C.  M.  Lewis,  of  Bellevue,  Ohio,  spoke 
of  a  case  where  a  man  had  had  his  hands  badly  burned  through 
electrical  contact,  and  after  three  weeks'  treatment  by  a  physician  the 
wound  was  healed  but  slightly.  One  of  the  men  in  the  station  then 
suggested  the  use  of  powdered  bismuth,  and  after  dressing  his  hands 
only  once  they  improved  and  were  entirely  well  in  two  weeks. 

HALLBERG   PAPER. 

In  the  discussion  of  the  paper  by  Mr.  J.  Henry  Hallberg  on  4-amp. 
lamps  for  street  lighting,  an  abstract  of  which  was  printed  last  week, 
Mr.  W.  D'A.  Ryan  said  there  is  no  question  that  the  4-amp.  lamp 
as  compared  with  the  6-amp,  lamp  has  advantages  in  distribution, 
the  better  distribution  of  the  smaller  unit  more  than  compensating 
for  the  higher  efficiency  of  the  large  unit.  He  considered,  however, 
that  an  advantage  can  be  gained  by  the  use  of  a  •)'^-in.  carbon  instead 
of  a  ^-in.  carbon.  In  reply  to  a  question,  Mr.  Hallberg  said  that 
no  lamp  in  Cincinnati  is  allowed  to  remain  out  more  than  two  hours. 
If  a  lamp  is  defective  a  new  one  in  that  time  is  put  in  its  place.  The 
Cincinnati  system  of  lamp  attendance  is  such  that  a  lamp  has  never 
been  out  more  than  two  hours.  With  4,500  lamps  in  operation,  there 
are  from  25  to  40  trouble  calls  in  a  night.  Mr.  H.  C.  Wirt  said  that 
with  small  light  units  the  cost  of  maintaining  lamps  is  greater. 
One  objection  to  the  enclosed  system  is  that  the  volts  per  lamp  being 
greater,  the  street  wiring  has  to  be  nearly  duplicated  as  compared 
with  a  45-volt  lamp  service.  Mr.  Hallberg  said  that  in  figuring  the 
lamp  efficiency  at  70  per  cent.,  he  had  not  considered  the  general 
plant  and  cost  and  maintenance  of  cables.  In  Cincinnati  rubber- 
covered  underground  cables  are  used,  the  voltages  varying  between 
4,500  and  5,200,  and  there  has  as  yet  been  no  electrical  break-down 
in  the  system  or  any  appreciable  depreciation.  He  said  that  the 
city  pays  $73  per  lamp  connected  with  the  underground  system, 
and  $8  to  $10  less  for  those  connected  with  the  overhead  system. 
He  considered  that  the  closed-base  inner  globe  introduces  an  element 
of  danger,  especially  with  high-tension  arcs ;  for  if  the  arc  produces 
a  flame  the  chances  are  ten  to  one  that  it  will  jump  over  to  the 
frame  and  not  only  put  the  lamps  out  but  ruin  the  lower  part  of 
the  lamp.  In  Cincinnati  it  was  decided  that  the  open-base  inner 
globe  is  preferable.  In  reply  to  an  inquiry,  he  said  that  the  Cin- 
cinnati system  operates  at  exactly  4  amp.  Mr.  Hallberg  agreed 
with  Mr.  Ryan  that  -V^-in.  carbons  would  be  preferable  with  respect 
to  securing  a  more  fixed  position  for  the  arc.  but  when  an  alabaster 
inner  globe  is  used  the  diffusive  power  of  the  globe  is  sufficient 
to  counteract  displacements  of  the  arc.  The  lights  are  suspended 
from  12  to  20  ft.  above  ground,  and  since  alabaster  inner  globes 
are  used  there  is  practically  no  shadow.  The  lamps  are  hung  about 
250  ft.  apart.     One  benefit  of  the  low-ampere  lamp  is  that  it  can  be 


hung  lower  and  therefore  a  better  illuminating  effect  obtained.  The 
illuminating  effect  compares  favorably  with  that  from  incandescent 
lamps.  Mr.  W.  D'A.  Ryan  said  that  adopting  as  a  standard  of 
illumination  .006  of  a  candle-foot,  this  illumination  would  be  given 
by  a  7.S-amp.  alternating-current  lamp,  if  two  lamps  are  installed 
490  ft.  apart,  or  by  a  4.5-amp.  lamp  if  installed  335  ft.  apart.  For  a 
given  illumination,  eleven  7.5  lamps  would  be  required  per  mile, 
expending  5,180  watts,  and  fifteen  4.4-amp.  lamps,  expending  4,235 
watts;  or  for  more  illumination  between  lamps  and  the  same  energy, 
there  would  be  eighteen  lamps  against  eleven.  Mr.  Wirt  said  that 
the  number  of  lamps,  number  of  transformers,  circuits,  etc.,  should 
be  included  in  comparing  low-ampere  with  high-ampere  lamps. 
Mr.  John  W.  Lieb  said  that  in  comparing  lamps  one  should  go 
beyond  the  mere  question  of  illumination  on  the  street  and  take  into 
consideration  also  the  general  effectiveness  of  the  illumination  and 
its  brilliancy.  Mr.  Ryan  said  that  the  illumination  by  reflection  from 
buildings  is  an  important  consideration,  and  consequently  in  cities 
it  is  a  question  as  to  how  low  one  can  go  with  units  and  still  derive 
advantage  from  distributing  power,  as  compared  with  the  higher 
efficiency  of  the  larger  unit.  Mr.  Wirt  considered  there  is  some 
distinctive  advantage  in  large  light  units,  and  he  doubted  whether 
it  is  possible  to  get  below  4.4  amp.  Mr.  Hallberg  said  that  while 
the  company  now  gets  $146  for  two  4-amp.  lamps,  he  doubted  if 
they  could  have  gotten  that  amount  for  one  lamp  of  double  the  illu- 
minating power.  The  people  prefer  the  smaller  lamps  close  to- 
gether rather  than  large  lamps  farther  apart. 

PECK    PAPER. 

In  the  discussion  of  Mr.  Peck's  paper,  on  transformer  standardi- 
zation, an  abstract  of  which  appeared  last  week,  Mr.  Moody,  of  the 
General  Electric  Company,  said  that  his  company  during  the  past 
ten  years,  has  manufactured  some  18,000  different  transformers, 
which  means  5  to  6  new  designs  per  day.  He  recommended  that 
engineers  should  specify  standard  transformers,  and  particularly 
so  in  the  case  of  new  plants.  He  suggested  that  the  American  In- 
stitute of  Electrical  Engineers  might  be  a  powerful  factor  in  achiev- 
ing standardization  of  transformers,  since  there  is  little  likelihood 
of  different  companies  coming  to  an  agreement  among  themselves 
as  to  desirable  ratios.  He  considered  that  a  range  of  10  per  cent, 
is  usually  sufiicient  in  the  case  of  standard  taps  in  large  trans- 
formers. With  a  15  per  cent,  range  he  suggested  there  must  be  a 
corresponding  increase  in  the  number  of  turns  and  in  the  cross- 
section  of  the  transformer  windings.  On  the  other  hand,  5  per 
cent,  taps  are  in  most  cases  too  rough  for  adjustment.  In  the  case 
of  smaller  transformers  for  lighting,  there  seems  to  be  less  reason 
for  adjustable  rates,  and  it  would  appear  that  the  feeder  regulator 
rather  than  the  transformer  is  what  should  be  adjustable  for  the 
variable  drop  in  different  feeders.  His  company  for  some  time  has 
made  a  consideration  proportion  of  smaller  transformers  with  a 
I  to  9  or  a  I  to  18  ratio.  This  was  not  an  attempt  to  allow  for 
drop,  but  to  give  no  volts  or  more  for  motors  in  plants  having 
generators  that  would  not  admit  of  obtaining  these  voltages  under 
full  load.  As  2,200-volt  generators  become  more  common,  the 
I  to  10  or  I  to  20  ratio  will  answer  every  purpose.  Mr.  Moody 
did  not  favor  a  permanent  adjustment  of  ratios  by  taps  except  in 
large  units,  as  an  adjustment  can  be  made  for  only  one  condition  of 
load,  and  is  therefore  not  a  real  remedy  for  variable  drop.  If  such 
a  tap  is  used  to  obtain  a  higher  secondary  voltage  than  normal 
instead  of  to  allow  for  drop,  it  is  objectionable  for  the  reason  that 
when  in  use  the  core  loss  is  approximately  20  per  cent,  higher  and 
copper  loss  10  per  cent,  less  than  that  for  which  the  transformer  was 
designed.  When  so  much  effort  is  made  to  obtain  a  higher  "all 
day"  efficiency,  a  good  design  should  not  be  thus  distorted  when  it 
increases  the  "all  day"  losses  20  per  cent.  He  said  that  in  a  few 
years  at  least  80  per  cent,  of  all  transformers  purchased  will  conform 
to  some  generally  acknowledged  standard  of  capacity  and  voltage. 

Mr.  Wagoner  disapproved  of  compensating  for  line  losses  on  small 
transformers  by  means  of  a  tap  on  the  primary  to  give  a  higher 
secondary  voltage,  as  this  during  20  or  21  hours  per  day  would 
increase  the  core  losses  18  to  20  per  cent.  Mr.  Lieb  said  that  the 
preceding  remarks  did  not  affect  the  desirability  of  having  three 
or  more  taps  on  such  transformers  as  are  u.sed  to  reduce  primary 
voltage  for  a  rotary  converter,  in  which  case  it  is  extremely  desirable 
to  have  at  least  4  or  more  such  taps.  Mr.  Hewitt  agreed  with  Mr. 
Lieb  and  said  that  he  had  found  a  second  tap  of  value  in  the  case 
of  long  lines  supplying  both  lighting  and  motor  loads,  through 
assisting  in  continuing  a  fairly  constant  voltage  on  the  lighting  end 
of  the  system.     The  tap  is  also  desirable  on  the  end  of  a  long  feeder 
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carrying;  a  constant  niuiur  loud,  as  it  cliiiiinalci  the  ■iieccHsily  of 
uUUintt  niori:  copper  to  llic  line.  Mr.  W.  G.  Carlton  t>uiU  that  the 
Chicago  lidisDi:  Company  hat  iicdcr.i  varying  in  length  from  one 
to  live  miles,  and  he  did  nut  m'o  how  thiy  could  dispense  with  taps 
on  the  transiormcr.s  when  tijieralmK  I'roni  u  common  bus.  Mr. 
11.  J.  LJille,  ot  St.  I'aul,  sail!  tluit  he  thought  taps  on  rotary  con- 
verters arc  desirable,  but  that  it  would  also  be  desirable  (or  manu- 
I'ucturers  to  connect  up  all  traiistormcrs  when  they  ship  ilieni, 
thereby  ob\iating  a  source  of  trouble  ut  the  station.  Mr.  11.  C. 
Wirt  considered  that  the  (lueslion  separated  itself  into  u  discus- 
sion with  respect  to  large  transformers  and  to  small  transformers. 
He  considered  that  to  adopt  a  transformer  ratio  of  jo  to  i  or  i8  to  i, 
while  it  might  be  convenient  for  manufacturers,  would  not  strike 
central  station  men  favorably.  An  interchangeable  ratio  may  be 
obtained  by  having  an  additional  winding  on  the  secondary,  which 
will  cause  the  core  losses  to  remain  unchanged,  and  also  to  a  great 
extent  the  copper  losses.  This  method  is  to  the  advantage  of  the 
central  man,  but  not  to  the  manufacturer.  Mr.  Peck  said  thai  the 
double  ratio  of  18  and  20  to  i  was  an  advantage  to  the  manufac- 
turer, because  it  spared  him  from  carrying  two  kinds  of  trans- 
formers. Taps  on  transformers  are  an  excellent  thing  and  never  go 
amiss,  as  there  are  constantly  instances  where  they  can  be  used  to 
advantage,  and  where  new  winding  would  be  required  were  they 
not  present.  Mr.  Moody  said  that  the  use  of  two  ratios  in  a  single 
plant  makes  it  impossible  to  obtain  the  right  voltage  at  any  one 
place  under  all  conditions  of  load,  and  there  is  a  temptation  to  make 
connections  to  a  transformer  tap  rather  than  to  correct  the  feeder 
to  keep  the  drop  at  the  proper  amount.  As  to  three  secondary 
voltages,  the  additional  cost  of  having  three  rather  than  two  is 
not  great  on  a  transformer  of  any  considerable  size,  and  it  is  in 
these  cases  that  it  is  really  desirable  to  use  the  third  ratio,  since 
few  small  motors  are  wound  for  higher  than  220  volts.  On  the 
smaller  sizes  where  the  cost  of  three  voltages  adds  materially  to 
the  expense,  there  is  little  or  no  call  for  voltages  higher  than  the 
normal. 

BEMENT    P.M'ER. 

The  discussion  of  the  paper  of  Mr.  Bement,  giving  the  result  of 
some  boiler  tests,  an  abstract  of  which  was  printed  last  week,  was 
opened  by  Mr.  W.  L.  Abbott,  who  dwelt  upon  the  importance  of  the 
boiler  room,  which  he  is  convinced  is  the  beginning,  if  not  the  end, 
of  the  central  statioh  man's  success  and  trouble.  If  all  the  heating 
surface  of  the  boiler  could  always  be  brought  into  use,  it  could  be 
worked  at  great  capacity  with  the  same  efficiency  than  is  ordinarily 
done.  He  gave  an  illustration  with  respect  to  a  common  tubular 
boiler,  in  which  most  of  the  gases  of  combustion  pass  through 
the  upper  row  of  tubes  and  very  little  through  the  lower  rows.  He 
advocated  a  proper  distribution  of  the  draft  so  that  the  gases  would 
be  made  to  travel  through  all  the  tubes  equally,  and  the  same  remark 
applies  to  a  water  tube  boiler.  In  referring  to  smoke  production, 
he  said  that  during  the  past  winter  the  Chicago  plant  burned  coal  at 
the  rate  of  three-quarters  of  a  ton  a  minute  without  producing  the 
slightest  cloud  of  smoke  above  the  stacks.  There  is  no  special  care 
taken  in  firing  to  prevent  smoke,  but  from  the  construction  of  the 
furnace  it  takes  all  the  coal  that  can  be  fed  to  it  and  burns  it  com- 
pletely. Referring  to  another  case,  where  there  was  much  smoke, 
he  said  the  cause  was  that  the  gases  came  in  contact  with  the  cold 
boiler  surfaces  before  the  combustion  was  complete.  Mr.  John  W. 
Lieb  said  that  the  conditions  in  many  of  the  Eastern  cities  are  such 
that  the  best  results  are  not  obtained  from  the  use  of  soft  coal,  more 
steam  being  generated  per  dollar  from  anthracite  coal.  He  said 
that  in  the  New  York  Waterside  station  better  results  are  obtained 
from  burning  No.  3  buckwheat  coal  with  hand  firing  than  from 
using  soft  coal  with  mechanical  stokers.  In  New  York  at  one  time 
forced  draft  of  ij^  in.  to  2  in.  of  air  pressure  was  used,  giving 
rates  of  combustion  of  from  30  to  40  pounds  of  coal  per  square  foot 
of  grate ;  no  unusual  depreciation  of  the  furnace  or  boilers  resulted, 
and  the  efficiency  obtained  was  such  as  to  make  it  worth  while  to 
do  a  very  considerable  amount  of  forcing  during  the  time  of  peak 
load.  In  reply  to  an  inquiry,  Mr.  Bement  said  that  where  the  air 
supply  is  large  and  cannot  be  controlled  it  is  better  to  use  more  coal 
and  make  more  fire,  this  obviating  the  loss  from  excessive  air  supply. 
Mr.  Alex.  Dow  said  that  a  furnace,  to  give  the  highest  efficiency, 
must  be  designed  for  the  kind  of  fuel  that  is  to  be  burned  in  it. 
Diflferent  coals  require  different  proportions  of  combustion  chambers, 
and  different  handling  on  the  grates.  He  approved  highly  of  the 
use  of  the  tiled  furnace  construction  for  the  reason  that  it  provides 
a  hot,  long  and  large  combustion  chamber  for  the  free  burning  of 


soft  coals,  and  cuts  nil  the  oxiliiiK  rlfccl  of  the  lubcii.  He  con- 
sidered tliut  stokers  can  br  reci>imncnde<l  if  the  fuel  which  they  use 
has  a  coking  quality,  but  dilTercnt  types  of  stoker*  arc  required  for 
dilTcrcnt  kinds  of  fuel.  He  said  some  stokers  will  not  feed  small 
buckwhral;  there  is  a  possibility  of  constructing  a  stoker  which  will 
hum  any  kind  of  fuel  fed  to  it,  but  that  such  a  flexibility  wc.uhl  be 
obtained  at  a  sacrifice  of  eflicicncy. 

HKI'OHI   Ol'  LOMMllTKK  ON   UI.STKICT   UI;ATIN<i. 

Mr.  John  W.  Glidden  prestiiied  the  report  of  the  committee  Oil 
district  heating,  which  opens  with  the  slatenient  that  there  arc  about 
one  hundred  healing  jilants  of  this  character  in  operation  in  the 
United  States  at  I  he  present  lime,  possibly  ten  of  which  arc  live 
steam  healing  plants  doing  only  healing;  of  the  remainder,  aljout 
Iwo-ihirds  are  exhaust  steam  plants  and  one-third  hot  water  heating 
plants.  A  list  of  questions  was  mailed  to  all  of  the  planN,  from 
which  fifty  replies  were  received  and  the  accompanying  table  shows 
some  iif  ihe  flata  compiled  from  Ihr  reports  received. 


li     II    !      ^i      .?     ^  ££S     I 

^     >-Ss       «l     M-s     if         s     -ga   ::se       i 

X        ^.Sa  Xt  <£8  j£               (2  (2^15^5            « 

I      |75,ooo  $i6,ooo  $1.00  $12,000     $31,536  3-15      18.7  Day  load. 

4,800  j.ooo  2.40      0-0         ...  Waterjiowcr. 

3  12,000  3,200  1. 75       25         ...  .No  day  load. 

4  33.000  2,293  '-25       5,838  0-3         ...  Day  load. 

5  67.738  26,449  '.58  20,916       27,594  3-20       8.2  Day  load. 

6  5,000  1,000       1. 25       00         ...      No  day  load. 

7  40,000  Just  std.        2.15       0-0         ...      Day  load. 

8  15,000         6,500        1.70         3,000         8,148     0-0       23.3     Day  load. 

9       43,000          ...         14,800       5-18       ...      Live  St.  only. 

■  0        16,000         3.712       2.00       0-0         ...      Day  load. 

11  66,159        15,843         ...        13.282         7.185       ...        40     Live  St.  only. 

12  30,000         3,170       2.25       0-0         ...      New   plant. 

13       5.00       Sore   spot. 

14  48,000        10.000  .90       2' 5          ...      Sore  spot. 

15  10,000         2,642       1.35         1.414         4.950     1-3       12.3     Day   load. 

16  6,000  1,906       2.10       3.509      1-5         ••■      No  day  load. 

.Vote — Isolated   office   buildings  use   100  pounds  good   Illinois  coal  per  square 

foot  of  radiation   during   seven   months  heating  season. 

The  conclusions  of  the  committee  are  that  it  finds  no  evidence 
that  the  business  is  generally  profitable;  that  there  is  lack  of  infor- 
mation among  heating  managers,  and  a  lack  of  enthusiasm  for  the 
business,  and  little  separate  accounting.  There  is  a  genuine  demand 
from  the  public  for  the  services,  and  if  the  central  station  does  not 
occupy  it  directly  it  will  be  occupied  by  others.  Central  stations  are 
the  best  to  meet  the  demand,  first,  because  of  some  available  appar- 
atus already  installed ;  second,  because  they  possess  the  technical 
knowledge;  third,  because  they  possess  the  organizations;  and,  fourth, 
for  their  own  self-protection. 

Mr.  C.  R.  Maunsell  said  he  could  not  endorse  some  of  the  state- 
ments in  the  paper  referring  to  the  heating  business.  He  said  that  in 
his  town  the  demand  for  steam  heat  greatly  exceeds  the  capacity  of 
the  company,  which  has  had  very  good  returns  in  a  financial  way 
from  its  heating  business.  Mr.  D.  H.  McGee,  of  Red  Oak,  111., 
suggested  the  appointment  of  a  committee  for  obtaining  further  in- 
formation concerning  steam  and  hot  water  heating  by  testing  actual 
plants.  He  operates  a  hot  water  plant,  and  said  that  within  the  past 
four  years  he  has  ansvvered  no  less  than  600  letters  of  inquiry  from 
all  over  the  country,  and  has  had  personal  visits  from  managers 
from  every  State  from  Kentucky  to  Washington.  He  considered  that 
it  would  be  to  an  advantage  if  a  fund  were  appropriated  for  testing 
a  certain  number  of  steam  and  hot  water  plants.  Mr.  W.  Walbank. 
of  Montreal,  Can.,  gave  the  result  of  an  investigation  in  Montreal  of 
the  steam  heating  question.  The  result  arrived  at  was  if  coal  could 
be  gotten  for  nothing  and  attendance  for  nothing,  the  receipts  would 
not  pay  the  interest  on  the  pipes  alone.  Mr.  Maunsell  said  the 
reason  for  this  show'ing  was  that  the  plant  was  to  be  one  sending  out 
live  steam.  Last  winter,  he  said,  his  plant  had  a  revenue  of  nearly 
$15,000,  which  was  sufficient  to  pay  all  the  coal  bills  of  the  plant  for 
eight  months  and  leave  nearly  4  per  cent,  interest  on  the  money ;  the 
operating  costs  of  the  steam  heating  were  only  about  30  per  cent. 
of  the  gross  revenue  for  heating.  Bills  are  made  out  from  meter 
readings.  In  six  years'  use  there  has  been  practically  no  trouble, 
no  cost  for  repairs,  and  no  deterioration  has  been  noted.  Mr.  James 
E.  Pyle,  of  Westchester,  N.  Y.,  gave  an  account  of  his  experience  in 
steam  exhaust  heating,  which  gave  satisfactory  results.  He  con- 
sidered it  just  as  necessary  to  sell  heat  by  meter  as  to  sell  electric 
light  by  meter.     Mr.   H.  J.   Gille  called  attention  to  the  fact  that 
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Prof.  Carpenter,  of  Cornell,  has  given  in  a  book  the  resnlts  of  many 
tests  of  steam  and  hot  water  heating.  Mr.  McGee  thought  it  was 
desirable,  nevertheless,  to  make  a  general  investigation  of  all  systems ; 
he  said  that  last  year  the  income  from  the  investment  of  his  company 
in  steam  heating  was  23  per  cent. ;  6  per  cent,  is  figured  for  depre- 
ciation and  6  per  cent,  for  interest.  The  district  served  is  a  strictly 
commercial  one,  and  the  station  is  situated  in  the  heart  of  it  with 
a  large  building  every  22  feet.  At  present  there  are  i^i  miles  of 
mains  and  50,000  feet  of  radiation.  Mr.  G.  W.  Bryan,  of  Atlanta, 
Ga.,  said  that  during  the  last  steam  heating  season,  his  company, 
with  15,000  ft.  of  mains,  supplied  200,000  sq.  ft.  of  radiation,  and 
while  he  does  not  think  any  money  was  made,  nevertheless  the  steam 
heating  business  is  of  great  service  in  keeping  out  isolated  plants. 
In  closmg  the  discussion  President  Ferguson  referred  to  the  difificulty 
experienced  in  obtaining  information  from  members  on  the  subject, 
and  said  that  it  might  be  well  to  stop  the  investigation  unless  mem- 
bers of  companies  which  were  members  of  the  Association  and  using 
the  system,  were  willing  to  give  information  they  possessed  for  the 
use  generally  of  other  members  of  the  Association. 

T.VCTFUL  RELATIONS    VVITU   CUSTOMERS. 

Mr.  John  VV.  Ferguson,  as.sistant  to  the  contract  agent  of  Chicago 
Edison  Company,  dwelt  upon  the  desirability  of  keeping  oit  good 
terms  with  customers.  A  question  to-day  seriously  occupying  the 
attention  of  the  public — and  one  that,  if  not  provided  against  by  the 
just  and  tactful  treatment  of  customers,  will  surely  in  the  near  future 
play  an  important  part  in  our  political  life — is  that  of  municipal 
ownership  of  public  utilities.  To  meet  this  issue,  the  central  station 
management  should  show  by  their  methods  in  operating  that  the 
companies  fully  recognize  the  limitations  as  well  as  the  privileges 
vested  in  their  franchise  rights.  The  responsible  head  of  any  com- 
pany should,  therefore,  see  to  it  that  there  are  placed  at  the  head  of 
the  various  departments  men  who  will  realize  the  necessity  of  tactful 
treatment  of  those  with  whom  they  come  in  contact.  From  the  office 
boy  and  the  elevator  conductor,  through  all  the  ramifications  in  the 
organization  of  a  big  company,  up  to  the  president,  upon  each  and 
every  one  depends  the  reputation  of  the  company  and  its  popularity, 
or  lack  of  it,  with  the  public.  He  dwelt  upon  the  misuse  or  careless 
use  of  the  telephone,  to  which  is  due  much  of  the  ill  feeling  exhibited 
by  the  public  toward  public  service  corporations.  The  minor  clerk 
or  office  boy  often  conceives  an  exaggerated  idea  of  his  own  im- 
portance, which  he  displays  when  using  the  telephone ;  these  should 
be  schooled  to  answer  calls  with  patience  and  politeness.  Upon  the 
contract  agent,  the  inspector,  the  collector,  the  meter  reader  and  the 
repair  man  devolves  most  closely  the  duty  of  maintaining  friendly 
relations  with  customers.  Mr.  Ferguson  advises  that  central  station 
managers  should  be  careful  in  their  choice  of  men  for  these  positions 
and  particularly  for  that  of  agent. 

Mr.  Leon  Scherck,  of  New  Orleans,  recalled  an  incident  in  his 
city  where  one  of  the  smaller  companies  was  threatened  with  a  loss 
of  one  of  its  largest  customers  and  also  a  law  suit,  simply  owing  to 
a  remark  of  one  of  the  telephone  boys.  He  considered  that  the 
greatest  care  should  be  exercised  in  choosing  the  head  of  the  solicit- 
ing department,  and  he  thinks  it  almost  necessary  at  the  present 
day  to  put  in  charge  of  the  contract  department  a  man  who  has  some 
knowledge  of  electrical  engineering,  though  not  necessarily  an  ex- 
pert engineer.  Mr.  John  V.  Gilchrist  coincided  with  Mr.  Scherck  on 
this  point,  and  said  that  too  often  the  men  who  are  at"  the  head  of 
the  business  know  but  little  of  the  details  of  the  handling  of  their 
customers.  Mr.  Arthur  Williams  expressed  his  gratification  that 
associations  all  over  the  country  are  now  giving  more  attention  to 
this  question  of  "commercial  engineering,"  which  term  has  been 
adopted  by  the  General  Electric  Company  and  one  or  two  of  the 
other  large  manufacturing  companies.  Mr.  C.  S.  Rogers,  of  Youngs- 
town,  Ohio,  emphasized  the  necessity  of  promptly  investigating  all 
claims  and  said  it  is  too  often  the  case  that  the  superintendents,  not 
being  responsible  for  the  collection  of  accounts,  do  not  give  prompt 
attention  to  the  investigation  and  adjustment  of  complaints.  Mr. 
C.  L.  Wakefield,  of  Dallas,  Texas,  thought  that  the  contract  depart- 
ment often  makes  a  mistake  in  having  too  many  words  in  the  con- 
tract. The  trouble  could  be  avoided  by  making  a  contract  as  simple 
as  possible,  so  long  as  the  price  and  term  of  contract  is  stated.  Mr. 
E.  F.  Phillips,  of  Detroit,  said  that  it  was  the  practice  of  his  company 
to  tell  the  customer  the  truth  at  all  times,  regardless  of  whether  the 
customer  was  lost  or  retained ;  and  to  acknowledge  that  a  meter 
was  too  fast  when  that  was  the  case.  Mr,  C.  M.  Lewis,  of  Bellevue, 
Ohio,  said  that  in   a  dispute  concerning  a  meter  reading,  the  cus- 


tomer would  be  asked  to  put  in  place  a  new  i6-cp  lamp,  try  it  for 
several  hours  and  then  check  the  watts  with  the  meter  reading. 

RELATIONS  WITH    EMPLOYEES. 

Mr.  Arthur  Williams  presented  a  paper  givmg  an  account  of  the 
provision  that  had  been  made  by  some  large  corporations  for  the 
permanent  welfare  of  their  employees,  and  detailing  at  length  the 
Brown  system  of  discipline.  The  paper  also  discussed  the  matters  of 
pension  and  relief  funds.  In  conclusion,  the  result  of  the  investiga- 
tions recently  made  by  the  New  York  Edison  Company  concerning 
the  organization  of  a  relief  association  is  given.  The  plan  suggested 
is  that  each  member  shall  pay  three  per  cent,  of  his  wages  and  in 
the  event  of  accident  or  illness  shall  have  half  of  his  wages  or  salary, 
and  in  the  event  of  his  death  his  heirs  shall  be  paid  $350;  that  the 
company  shall  pay  to  all  employees  serving  continuously  for  a  period 
of  twenty-five  years  an  annual  pension  of  one  per  cent,  of  the  average 
salary  or  wages  received  during  the  preceding  ten  years.  As  in  the 
case  of  the  Pennsylvania  Railroad  Company,  the  intent  is  to  place  a 
limit  upon  the  total  expenditure  of  approximately  $3.80  annually 
for  each  employee  on  the  pay  roll.  The  paper  gives  extracts  of  the 
opinion  rendered  on  the  subject  by  the  attorneys  of  the  New  York 
Edison  Company. 

In  reply  to  a  query,  Mr.  Williams  said  that  he  has  not  found  any 
objection  on  the  part  of  men  to  the  additional  payments  made  to 
benefit  funds,  because  they  are  entirely  voluntary  and  the  men  get 
a  great  deal  more  than  they  take.  He  knows  of  no  company  which 
requires  any  employee  to  join  a  benefit  organization.  Pensions, 
however,  are  administered  entirely  by  the  employer  and  are  given 
to  each  employee  whether  he  belongs  to  a  benefit  organization  or 
not.  There  is  no  necessary  relation  between  the  sick  and  insurance 
organization  and  the  pension  system. 

DECORATIVE  AND  SIGN  LIGHTING. 

Mr.  Arthur  Williams  submitted  an  elaborately  illustrated  pamphlet 
to  illustrate  the  different  kinds  of  decorative  lighting.  The  pamphlet 
contains  more  than  eighty  excellently  executed  half-tone  engravings, 
.some  of  which  are  printed  on  toned  background  in  order  to  bring 
out  a  light  effect.  The  illustrations  show  some  of  the  most  noted 
achievements  in  recent  years  in  this  class  of  lighting.  On  a  double 
page  is  artistically  printed  "A  Ballad  of  the  Signs  of  the  Times,"  by 
Carolyn  Wells,  the  sentiment  of  which  is  that  "The  signs  of  the 
times  are  electric  signs."  This  handsome  pamphlet  will  be  of  much 
value  to  central  station  men  wishing  to  work  up  the  decorative  light- 
ing part  of  their  business. 

THE   YOUNG  ENGINEER   IN   THE   ELECTRIC   PLANT. 

Mr.  Charles  F.  Scott,  in  a  paper,  presented  a  plea  for  a  proper 
technical  supervision  and  direction  of  central  station  properties. 
There  is,  he  said,  apt  to  be  a  false  tendency  to  an  economy  which  rates 
brains  too  cheaply  and  fails  to  advance  the  intelligent  young  man. 
He  gave  instances  showing  the  effect  of  good  and  poor  supervision 
and  laid  down  the  qualifications  necessary  to  the  engineer  of  a  central 
station.  Such  a  man  needs  not  only  to  be  a  steam  engineer,  an  elec- 
trical engineer,  and  an  all-around  electrician,  but  in  many  cases  he 
may  have  to  do  with  hydraulics  and  gas.  The  type  of  man  for  the 
central  station  is  a  man  who  has  a  good  foundation  and  has  the  power 
to  develop.  The  man  who  has  a  good  active  mind  and  a  sound 
theoretical  basis,  with  even  a  small  measure  of  practical  experience, 
is  capable  of  dealing  with  new  questions  in  an  intelligent  way.  We 
will  probably  find  if  we  examine  the  ranks  of  the  successful  central 
station  engineers,  that  as  a  rule  they  are  technically  educated  men 
who  have  had  their  first  years  of  practical  training  in  a  manufactur- 
ing company.  Mr.  Scott  believes  it  is  a  mistake  for  a  graduate  to  take 
office  work  at  once,  for  what  he  needs  is  practical  work,  with  overalls 
and  grease.  The  vast  interests  of,  and  enormous  capital  invested  in, 
central  stations  are  increasing  at  a  rapid  rate ;  more  men  are  needed, 
more  men  will  be  needed  and  those  connected  with  the  central  station 
interests  should  as  companies  or  as  individuals  do  all  they  can  to 
liromote  the  development  of  the  best  apparatus,  the  best  methods  and 
the  best  men. 

In  the  discussion  of  Mr.  Scott's  paper,  Mr.  W.  B.  Jackson  empha- 
sized the  point  brought  out  as  to  necessity  of  broad  knowledge  on 
the  part  of  the  electrical  engineer.  As  to  the  remark  about  the 
young  engineer  knowing  what  overalls,  grease  and  dirt  are,  he 
thought  it  well  to  go  one  step  further  and  bear  in  mind  that  the 
young  engineer  who  allows  the  dirt  to  remain  upon  him  is  apt  finally 
to  drop  back  into  the  position  of  dynamo  or  engine  tender.  He  has 
been  impressed  and  pleased  by  the  efforts  of  those  training  young 
engineers  to  teach  them  the  necessity  of  being  a  man,  a  well  rounded 
man,  as  well  as  simply  an  engineer.    The  fact  that  not  so  many  years 
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uii"  >>  »>■)>>  ^vhii  knew  u  little  ui  ciiuiiiccniig  anil  u  little  u(  electricity 
iiiuiic  uii  excellent  iiian  lu  take  charge  ut  an  electrical  plant,  dues 
nut  a|)|>ly  ut  the  (ircsciit  day.  Mr.  John  1''.  Gilchrist  coniiidcicU  that 
the  yuting  inun  wlio  wisltcs  tu  make  progress  in  the  central  statiun 
business  shuulU  be  careful  to  obtain  u  very  broad  grasp  oi  the  busi- 
ness, especially  in  the  smaller  companies.  lingineering  schools  should 
give  more  prominence  to  the  business  end,  lo  the  contracting,  ac- 
counting and  iiuistment  eiul>,  and  the  proper  charging  of  mvesl- 
nient  cost  as  in  compari.soii  with  operating  co>t,  in  order  that  they 
may  be  able  lo  delerininc  what  the  property  in  doing  and  whether 
it  is  doing  all  il  should.  Mr.  James  I.  Ayer  said  the  engineer's  train- 
ing ha>  only  been  started  when  he  li'aves  college,  and  to  perfect 
himself  in  the  practical  side  of  his  work  reiiuircs  four  or  five  years 
in  the  mechanical  part  of  the  Inisines.s,  during  whicli  time  he  should 
disregard  in  a  large  measure  the  fact  he  had  been  trained  as  an 
engineer,  and  go  to  work  as  a  mechanical  man  to  learn  his  trade. 
He  deprecated  graduates  going  into  the  oflice,  where  many  of  them 
wish  to  start.  Mr.  John  W.  Licb  said  that  an  electrical  engineer 
should  be  one  who  has  first  been  grounded  and  developed  as  a  me 
chanical  engineer,  the  electrical  features  subsequently  being  added. 
He  considered  that  the  electrical  courses  of  to-day  are  apt  to  dcvek)p 
electricians  rather  than  electrical  engineers.  The  proper  course  would 
be  one  in  mechanical  engineering  with  incidentally  some  electrical 
work,  and  then  a  one  year's  course  of  specialization  in  electrical 
engineering  studies.  He  dwelt  upon  the  necessity  of  the  young  engi- 
neer being  able  to  present  his  ideas  in  a  clear,  concise  form,  so  as  to 
convince  his  employers  of  the  strength  and  cogency  of  the  arguments 
which  he  otTcrs.  Prof.  H.  E.  Clifford  seconded  the  opinion  of  Mr. 
Lieb  that  the  electrical  engineer  should  have  a  sound  mechanical  en- 
gineer's foundation,  and  said  that  at  the  Massachusetts  Institute  of 
Technology  such  a  foundation  is  given.  He  differed  with  Mr.  Ayer 
concerning  the  desire  of  students  to  begin  at  the  office  end  of  elec- 
trical work.  Prof.  W.  L.  Robb  said  that  many  central  station  men 
expected  perfection  in  the  young  graduate  of  twenty-one,  whereas  a 
young  man  fresh  from  technical  school  cannot  be  expected  to  give 
better  service  than  is  obtained  in  the  hospital  from  a  young  graduate 
from  the  medical  school.  Broad-minded  engineers  cannot  be  ob- 
tained in  young  men  of  twenty-one  or  two.  He  thought  that  tech- 
nical school  graduates  ought  first  to  be  engineers  and  later  become 
electrical,  mechanical  or  civil  engineers.  He  thought  there  were 
too  many  kinds  of  engineers  at  present  and  that  engineering  is  now- 
divided  into  too  many  departments. 

Mr.  W.  M.  Anthony  considered  that  one  of  the  greatest  handicaps 
to  the  young  man  going  into  the  central  station  is  the  attitude  of 
central  station  managers  in  withholding  information  from  them,  and 
entered  a  plea  that  young  men  entering  into  work  after  graduation 
should  be  given  a  better  chance  than  what  they  are  at  present.  Prof. 
Goldsborough  said  that  while  he  agreed  entirely  that  engineers  should 
be  broad  men.  unless  sentiment  develops  which  will  allow  more  than 
two  years'  training  of  engineers,  it  w'ould  be  impossible  to  give  them 
the  amount  of  special  training  that  they  need.  It  is  impossible  for 
any  man  at  the  present  to  fully  digest  all  the  knowledge  pertaining 
to  civil,  mechanical  and  electrical  engineering  in  four  years.  In  his 
opinion,  the  young  engineer  of  the  future  will  have  four  years  of 
general  engineering  training  along  all  lines,  then  tw-o  years  of  special- 
ized training. 

OFFICIAL   METHODS   AND   ACCOUNTING. 

Mr.  W.  M.  Anthony  presented  his  report  as  chairman  on  this  subject 
in  the  form  of  two  handsome  pamphlets.  One  of  these  is  a  large 
page  pamphlet  containing  reproductions  of  twenty-six  kinds  of  office 
forms,  instructions  for  use  of  which  are  given  in  the  second  pamphlet, 
which  also  discusses  generally  the  subject  of  central  station  ac- 
counting. 

The  discussion  on  Mr.  Anthony's  report  was  one  of  the  features 
of  the  convention,  both  in  extent  and  interest.  Mr.  Doherty  dis- 
agreed with  ^1t.  Anthony  as  to  the  advisability  of  meter  readers 
being  kept  informed  of  previous  readings.  His  practice  was  not  only 
to  keep  this  information  from  meter  readers,  but  to  rotate  the  readers 
among  the  different  districts  month  by  month.  He  considered  that 
broad  principles  of  accounting  are  yet  to  be  learned  by  central 
station  men,  and  he  drew  a  distinction  between  intelligent  account- 
ing and  mere  bookkeeping:  a  bookkeeper  means  a  copyist,  and 
what  is  needed  is  a  thinking  man  to  do  accounting.  .According  to 
the  system  of  bookkeeping  of  his  companies,  two  days  from  the 
last  meter  reading  the  earnings  of  the  company  for  the  preceding 
month  are  known.  Errors  of  meter  readings  and  errors  of  book- 
keepers are  posted  on  a  bulletin  card  in  the  bookkeeper's  room.    The 


errors  u(  meter  rcudiiiK  have  been  reduced  from  eight  mistakes  per 
I, OCX)  mctcrk  read,  tu  unc  mistake  per  J, 500,  which  has  been  the 
average  fur  the  lust  month.  Mr.  Anthony  disagreed  with  Mr. 
Ouherty  cutueriiiiiK  the  entries  un  meter  cards,  hi»  experience  being 
that  the  mure  employees  know  u(  the  detailn  uf  their  wurk,  the 
bettcr  ulT  is  the  cumpany,  uiid  thui  the  more  the  meter  readers 
kiiuw  of  the  customers'  readings,  the  more  they  arc  apt  tu  ascertain 
anything  peculiar  about  a  meter  and  repurt  tu  the  meter  department. 
Ill  rejilying  to  a  <ii"-'ryi  he  stated  that  loose-leaf  ledgers  are  ojii- 
sidcred  as  legal  evidence  in  courts  of  justice. 

Mr.  Samuel  Insull  spoke  very  strongly  on  the  subject  uf  proper 
accounting  systiiiis.  He  said  that  in  his  experience  in  dealing  with 
small  properties— and  he  deals  as  extensively  with  smaller  properties 
as  with  large  ones — he  seldom  found  that  those  running  the  prop- 
erties knew  whether  they  were  making  or  losing  any  money.  He 
has  fuiiiid  cases  of  electric  lighting  plants,  the  owners  uf  which  found 
I  hey  were  losing  money  and  gut  out  of  business,  whereas  if  they  had 
had  a  proper  accounting  system  and  proper  methods,  and  knew  where 
they  stood  from  month  to  month,  they  would  have  found  that  they 
were  making  money.  A  proper  system  of  accounting  for  the  smaller 
companies  would  cause  the  electrical  securities  of  the>e  coin- 
liaiiies  to  stand  higher,  which  would  reflect  favorably  on  the 
securities  of  larger  companies.  He  said  that  last  year  he  bought  ten 
small  central  station  properties,  and  in  a  number  of  cases  he  was 
enabled  to  buy  at  prices  lower  than  the  properties  were  really  worth, 
for  the  reason  that  no  proper  system  of  accounting  had  been  em- 
ployed and  the  real  value  of  the  properties  was  not  known. 

In  replying  to  a  query,  Mr.  Anthony  said  that  every  official  should 
lie  given  the  widest  information,  and  that  nothing  should  be  held 
hack,  particularly  as  men  are  apt  not  to  have  any  idea  of  the  com- 
mercial value  until  that  value  is  shown  to  them  in  dollars.  Mr. 
\V.  S.  Neuman  considered  that  it  was  an  advantage  to  the  meter 
reader  to  have  the  previous  reading  of  the  meter.  In  reply  to  a 
([ucstion  as  to  whether  the  storekeeper  should  be  under  the  direction 
of  the  auditor  of  a  company  or  the  manager,  Mr.  Anthony  said 
that  the  auditor  should  have  direct  charge  of  every  department 
relating  to  showings  of  cost,  receipts,  interests  or  disbursements 
and  general  charge  of  every  department  as  regards  the  obtaining  of 
results..  The  storekeeper  should  come  under  the  direct  jurisdiction 
of  the  manager,  for  if  he  does  not  do  his  work  the  auditor  is  liable, 
to  call  on  the  manager.  He  considered  that  all  accounting  should 
come  in  the  accounting  department  proper,  that  the  storekeeper 
should  keep  no  accounts  except  with  respect  to  quantities,  and  that 
the  same  was  true  of  any  employee  or  head  of  a  department,  as 
l)rices  do  not  come  within  their  category.  The  pay  rolls  in  Chicago 
;ire  kept  in  the  same  way,  the  number  of  hours  on  work,  kinds  of 
work,  and  places  where  done,  being  entered,  the  man  who  makes 
out  the  pay  roll  not  being  supposed  to  know  the  wages  received 
by  the  men.  In  this  way  maximum  efficiency  is  concentrated  in 
each  department  where  it  belongs.  Mechanical  men  should  not  be 
made  storekeepers  nor  operating  men  bookkeepers. 

Mr.  F.  E.  Smith,  of  Somerville,  Mass.,  said  that  in  the  case  of 
his  company,  which  had  less  than  500  customers,  the  meter  reading 
was  written  on  the  customer's  bill,  and  the  bill  collected  at  once  if 
possible.  If  this  could  not  be  determined,  the  bill  was  left  and  a 
stub  torn  off,  which  w-as  taken  to  the  office  from  which  to  make 
the  necessary  entry  there.  Mr.  J.  F.  Strickland,  of  Waxahachie. 
Texas,  said  -that  the  average  man  connected  with  a  small  station 
should  know  only  that  part  of  the  business  that  pertains  to  his  per- 
sonal responsibility.  He  should  know  this  well,  but  not  necessarily 
know  the  business  of  other  men  connected  with  the  company.  His 
company  required  a  deposit  to  the  full  value  of  the  meter  installed. 

Mr.  Anthony  did  not  consider  it  advisable  to  exact  deposits  for 
meters,  and  said  that  the  less  the  deposit  question  is  stirred  up 
the  better  it  is  for  a  company.  Where  there  is  doubt,  his  company 
rents  the  meters  weekly,  as  in  that  case  a  default  would  only  be 
one  week's  bill.  When  asked  why  he  did  not  use  the  prepayment 
meter  instead  of  collecting  bills  weekly,  he  replied  that  it  was  because 
one  had  so  many  kinds  of  customers  with  different  ideas  to  deal  with. 
If  customers  can  be  obtained  by  the  use  of  a  prepayment  meter,  such 
a  meter  goes  in ;  if  the  weekly  system  suits  them  the  best  they  get 
that,  being  given  their  choice  as  at  a  lunch  counter.  His  company 
had  30.000  customers  and  only  $20,000  on  deposit,  and  interest  at 
5  per  cent,  i?  paid  on  the  deposits.  Mr.  E.  F.  Peck  testified  to  the 
efficiency  of  Mr.  .Anthony's  system  as  adopted  at  Schenectady.  N.  Y. 
Formerly  he  used  to  look  forw-ard  to  the  showing  at  the  end  of  a 
month  with  a  great  deal  of  anxiety,  and  now  the  end  of  a  month  is 
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welcomed.  Through  the  adoption  of  the  system,  the  operating  ex- 
penses have  been  decreased  something  hke  8  per  cent.  Mr.  Arthur 
Williams  said  that  the  New  York  Edison  Company  had  not  yet 
found  any  prepayment  meter  which  gave  entirely  satisfactory 
results,  but  that  it  would  welcome  a  reliable  meter  of  this  type.  Mr. 
John  F.  Gilchrist,  of  Chicago,  said  that  the  Chicago  Edison  Company 
had  from  225  to  250  prepayment  meters  in  use.  It  was  found  that 
many  people  are  unwilling  to  make  a  deposit,  others  are  unwilling 
to  agree  to  a  minimum  charge  of  one  dollar  a  month,  and  to  these 
the  prepayment  meter  was  offered.  In  a  month  or  so  the  customer 
is  generally  found  ready  to  make  an  arrangement  on  regular  con- 
tract basis. 

The  discussion  also  took  up  the  matters  of  addressing  and  com- 
putating  devices  and  details  of  accounting  organization.  An  en- 
livening incident  was  a  tilt  between  Prof.  Bemis  and  Messrs.  Insull, 
Scovil  and  Bean.  Mr.  Scovil  accused  Prof.  Bemis  of  misrepresent- 
ing the  cost  of  producing  electric  current,  and  Mr.  Bean,  of  St. 
Joseph,  Mich.,  said  that  these  misrepresentations  had  interfered  with 
his  business  financially.  Prof.  Bemis,  while  disclaiming  technical 
knowledge,  said  that  he  felt  justified  in  writing  as  a  statistician  on 
central  station  matters ;  and  so  far  as  the  misrepresentations  to 
which  Mr.  Scovil  referred  were  concerned,  his  remarks  should 
have  been  directed  at  a  report  made  to  the  City  of  Cleveland,  which 
he  had  merely  forwarded  without  endorsing  the  statements  as  to 
price  which  it  contained. 

-ADVANTAGES     TO    BE     DERIVED    FROM     CONSOLIDATION     OF    ELECTRICAL 
INTERESTS. 

In  opening  his  paper  with  the  above  title,  Mr.  Sydney  Hosmer 
classified  the  advantages  to  be  derived  from  any  form  of  consoli- 
dation of  manufacturing  interests  as  follows:  (i)  The  advantage 
of  the  lower  capital  investment,  (2)  lower  cost  of  production,  and 
(3)  better  service.  To  these  should  be  added,  in  the  case  of  the 
transmission  of  electrical  energy,  the  advantage  to  be  derived  from 
an  improved  load  factor,  which  is  almost  certain  to  result  from  a 
combination  of  different  classes  of  business.  This  improvement  of 
load  factor,  of  course,  afifects  the  matter  of  capital  invested  and  also 
cost  of  production,  but  it  is  an  advantage  which  applies  to  electrical 
consolidations  in  addition  to  those  which  may  apply  to  any  other 
forms  of  consolidation.  In  all  other  cases  where  such  consolidations 
have  been  effected,  still  another  point  has  been  gained,  though  it 
is  not  due  to  the  mere  combination.  That  is,  small  plants  have  an 
most  every  case  been  old  and  equipped  with  inefficient  apparatus, 
while  the  consolidated  plant  has  been  of  the  most  modern  type  and 
built  under  such  conditions  that  the  best  engineering  talent  was 
available. 

In  the  matter  of  invested  capital,  actual  figures  are  hard  to  obtain. 
Taking  the  generating  plant  itself  we  know  that  plants  of  15,000  to 
20,000-kw  capacity  can  be  built  for  $90  a  kw,  while  plants  of  approx- 
imately 500  kw  run  as  high  as  $200  or  over,  due,  of  course,  to  the 
smaller  units  employed.  Going  above  30,000-kw  capacity,  the  com- 
parison would  not  continue  to  show  such  marked  gain. 

It  is  the  almost  universal  practice  to-day  to  run  everything  from 
one  station,  using  sub-stations  for  the  transformation  necessary  for 
the  supply  of  local  districts ;  this  may  be  proper  as  far  as  it  has  gone, 
but  a  point  will  be  reached  where  the  cost  of  lines  and  sub-stations, 
with  the  liability  to  interruption  in  each,  will  not  only  justify,  but 
demand  a  number  of  generating  stations  located  with  reference  to 
the  demand  for  current.  The  question  of  when  this  will  be  justified 
will  depend  entirely  on  coal  and  water  facilities. 

There  is  a  limit  to  the  amount  of  power  it  is  desirable  to  put  in 
one  building.  It  has  been  demonstrated  a  number  of  times  in  our 
large  stations  that  accidents  can  happen  which  will  interrupt  the 
entire  plant.  What  this  amount  should  be  will  depend  largely  on 
the  character  of  service  supplied.  On  the  other  hand,  it  should 
be  as  small  as  possible,  so  that  any  accident  may  affect  as  small  a 
percentage  of  supply  as  possible ;  on  the  other  hand,  it  must  be  large 
enough  so  that  any  possible  demand  for  current  can  be  met  without 
difficulty.  A  plant  supplying  feeders  of  normal  capacity  of  700  or 
80c  kw  could  be  divided  into  units  of  10,000  or  15,000  kw  without 
sacrificing  any  of  the  advantages  of  ample  generating  capacity, 
while  a  plant  supplying  feeders  of  2,000  kw  would  have  to  be  made 
in  larger  sections  to  give  equal  service. 

In  most  cases  it  will  be  impossible  to  find  a  number  of  locations 
having  good  coaling  and  water  facilities,  so  that  a  subdivided  plant 
at  one  point  may  be  preferable,  but  of  course  aside  from  coal  and 
ash-handling  machinery,  there  is  no  argument  from  the  investment 
standpoint  to  justify  putting  all   the  plant  at  one  place,   while  on 


the  other  hand,  distribution  investment  might  be  very  much  reduced 
by  a  number  of  generating  stations  at  different  points,  provided  al- 
ways, of  course,  coal  and  water  can  be  obtained.  The  Boston 
Edison  Company  is  now  erecting  a  plant  for  an  ultimate  capacity  of 
50,000  or  60,000  kw ;  the  situation  there  with  reference  to  coaling  and 
the  shape  of  territory  supplied  is  such  that  there  is  no  choice  but  to 
locate  the  entire  plant  at  one  place.  It  is,  however,  the  intention  to 
absolutely  divide  that  plant  into  at  least  three  divisions,  even  culling 
the  bus-bars  for  the  separate  divisions.  Of  course  arrangements 
will  be  made  for  connecting  the  bus-bars  that  they  may  be  all  sup- 
plied from  one  section  at  period  of  light  load. 

Turning  now  to  the  question  of  lower  cost  of  production,  we  find 
in  station  cost  alone  a  very  marked  gain,  amounting  to  a  difference 
of  500  or  600  per  cent,  between  a  plant  of  500  kw  and  one  of  20,000. 
In  this  respect,  improvement  should  be  found  in  consolidation,  con- 
tinuing almost  in  the  same  ratio  no  matter  how  large  the  plant  may 
become.  A  subdivided  plant  may  cost  a  little  more  to  operate  than 
one  not  subdivided,  but  the  difference  will  scarcely  be  appreciable. 
This  would  be  almost  as  true  for  a  number  of  generating  stations 
if  they  were  properly  interconnected. 

In  the  distribution  of  the  consolidated  company  there  might  be 
some  small  gain  in  expense,  but  it  could  not  be  a  very  marked  one. 
This  expense  is  a  function  of  the  number  of  subscribers,  and  miles 
of  wire.  In  the  consolidation,  the  miles  of  wire  would  certainly  be 
increased  for  the  same  customers  with  consequent  increase  of  ex- 
pense of  maintenance.  If  anything  were  gained  here,  it  would 
probably  be  at  the  cost  of  increased  investment;  that  is,  the  larger 
company  would  instal  distribution  plant  perhaps  better  and  in  a 
more  lasting  way,  but  at  greater  cost. 

In  general  expense  and  management,  we  could  hardly  expect  much 
improvement,  owing  largely  to  the  fact  that  responsibilities  are  largely 
increased  and  more  complicated  legal  questions  are  brought  in. 
Taxes  would,  of  course,  be  decreased  in  such  measure  as  we  have 
saved  investment. 

Turning  now  to  the  quality  of  service,  we  find  the  small  company 
almost  invariably  running  without  spare  apparatus  and  the  service 
liable  to  suffer  if  anything  goes  wrong.  This  is  probably  partly  due 
to  the  fact  that  it  is  a  greater  burden  for  the  small  company  to 
buy  extra  apparatus,  but  it  is  probably  in  a  greater  measure  due  to 
the  character  of  management  under  which  it  is  run.  The  manage- 
ment of  the  larger  company  has  a  greater  appreciation  of  its  respon- 
sibilities and  realizes  more  thoroughly  that  development  depends  on 
reliability  of  service.  This  defect  goes  with  the  smaller  company 
because  it  is  smaller  and  the  margin  of  profit  is  less,  and  less  can 
be  put  into  management,  etc.,  and  not  as  may  be  argued  because  the 
company  is  old-fashioned  and  poorly  handled.  Another  defect  which 
we  find  in  most  of  the  small  companies  and  which  is  not  due  to 
the  mere  fact  that  they  are  small  is  the  absence  of  modern  methods 
and  devices,  owing  to  the  fact  that  the  plant  usually  is  old  and  capital 
is  not  always  available  to  take  advantage  of  the  newest  developments. 
The  question  of  24-hour  service  also  comes  in.  In  a  500-kw  plant 
it  costs  as  much  to  run  one  unit  as  it  does  the  whole  station  in  all 
except  coal,  as  there  are  at  most  only  two  or  three  men  to  a  watch, 
consequently,  the  long  hours  at  very  light  load  are  an  impossible 
burden.  On  the  other  hand,  the  cost  in  a  large  station  varies  in  all 
things  approximately  with  the  number  of  units  in  use,  and  kilowatts 
produced  at  light  load  times  bear  same  relation  in  cost  to  those  pro- 
duced on  the  peak.  The  difference  in  load  factor  between  a  small 
and  large  company  comes  in  here  also.  A  company  supplying  a 
great  territory  included  a  number  of  different  classes  of  business — 
residences,  amusements,  factories  and  possibly  street  railways,  so  that 
the  cost  per  kilowatt  may  be  just  as  good  at  one  part  of  the  day  as 
another.  Also,  one  company  taking  the  place  of  several  does  not 
necessarily  get  the  sums  of  the  peaks  of  the  different  stations  as  these 
may  not  coincide. 

In  the  discussion  of  Mr.  Hosmer's  paper,  Mr.  Junkersfeld,  in 
referring  to  Mr.  Hosmer's  opinion,  that  it  is  advisable  to  instal  a 
number  of  smaller  stations  as  opposed  to  one  large  station,  said 
that  the  machinery  in  the  present  old  stations  operated  during  a  few 
hours  of  a  few  months  of  the  year  is  worth  just  as  much  to  the  cen- 
tral station  as  an  equivalent  capacity  of  machinery  in  a  new  station. 
Taking  the  situation  in  a  large  city,  the  more  power  electrically  gen- 
erated in  one  locality,  the  less  will  be  the  amount  of  unproductive 
investment  to  be  carried,  and  the  less  amount  of  unproductive  labor. 
As  to  the  cost  of  sub-stations  and  distributing  expenses,  the  trans- 
mission investment  rarely  runs  higher  than  6  per  cent,  of  the  total 
investment  of  the  company,  so  that  the  location  of  the  large  station 
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'where  lllc  UaiiMiii'<.-.iiiii  ^ull.igi  i^  Innti  iii.iiigli  lu  lie  (Cumimu.ii  ilmv, 
not  lilt  Midi  u  big  figure.  Hie  lovv-leiiMuii  ilj.'»iribiilioii  net  work 
will  he  very  near  the  same  lcKardlc^s  of  the  iiiimher  of  geiienuiiig 
.MatioDs,  It  ttiese  statioii»  generate  at  a  higher  voltage  ami  the  cmreiit 
IS  disiributcU  through  sub-stalioii.s.  At  present  the  location  of  the 
■itntion  IS  very  much  more  nuleiiemlciit  of  the  location  of  the  load 
than  formerly.  As  to  the  reliability  of  service  in  the  large  station, 
It  means  a  much  better  class  ol  machinery  and  better  constnictioii 
work  than  heretofore.  Reliability,  however,  may  be  as.sured  thrcjiigh 
the  use  of  storage  batteries,  the  subdivision  of  the  station  and  proper 
control  of  the  service.  He  considers  that  the  tendency  towards 
subdniding  the  Station  will  increase.  Mr.  John  VV.  Lieb.  Jr.,  coin- 
cided with  Mr.  Junkersfeld  as  to  the  intlucncc  of  unproductive 
labor  and  secondary  cost  m  a  multiplicity  of  small  stations  as  against 
one  large  power  plant.  It  is  of  extreme  importance  for  the  large  cen- 
tral plant  to  be  guarded  with  more  than  usual  care  against  fire  and 
interruptions  of  service.  It  is  probably  Iruc  that  the  best  arrangement 
and  relation  of  sub-stations  to  the  large  ceiilral  plant  has  not  yet 
been  fully  developed.  Questions  still  open  arc  whether  single  or 
two-bus  operation  is  the  better,  the  separation  of  switch  gear,  or 
a  still  further  separation  into  practical  single-unit  operation  to 
groups  of  sub-stations.  It  is  probable,  however,  that  supplying  each 
sub-station  through  independent  sets  of  feeders,  following  two 
courses,  and  having  the  central  station  arranged  so  as  to  secure 
two-bus  operation,  will  supply  a  reasonable  amount  of  safeguard 
without  detracting  too  much  from  the  economics  to  be  obtained 
from  multiple-bus  operation.  He  referred  to  the  extreme  importance 
of  an  adequate  storage  battery  eciuipment  as  a  safeguard  from  short 
interruptions  in  service. 

THE    STE.VM    TURBINE. 

Prof.  W.  L.  Robb  made  some  remarks  from  notes  on  the  steam 
turbine,  at  the  conclusion  of  which  President  Ferguson  introduced 
Mr.  W.  L.  R.  Emmet  as  one  who  is  entitled  to  great  credit  in  bring- 
ing the  Curtis  turbine  to  its  present  state  of  development,  and  its 
application  to  electrical  generation.  Mr.  Emmet  said  that  in  view  of 
the  prominence  thus  given  to  his  name,  he  wished  to  refer  to  the 
great  value  of  Mr.  Curtis's  work  on  the  steam  turbine.  The  work  at 
Schenectady,  which  has  not:  been  his  alone,  has  been  in  connection 
with  the  mechanical  development  of  the  turbine,  and  also  in  the 
development  of  the  methods  of  making  it  economical  and  propor- 
tioning it,  and  this  has  resulted  largely  from  the  facilities  there 
afforded  for  persistent  experimenting.  Mr.  Curtis  is  the  inventor 
of  the  turbine  and  his  ideas  have  been  very  clear  and  distinct.  Mr. 
Emmet  then  gave  a  sketch  -uit  the  principles  of  the  turbine  as  de- 
veloped by  Mr.  Curtis  and  pointed  out  that  in  the  Curtis  turbine 
the  water  due  to  expansion  is  taken  out  in  successive  stages  in  more 
or  less  proportion,  and  does  not  take  part  in  the  subsequent  expan- 
sions ;  consequently  all  the  superheat  that  can  be  used  is  available 
and  acts  sufficiently  without  having  to  expend  its  energy  in  re-evap- 
orating water.  Experiments  with  the  Curtis  turbine  have  shown  that 
the  elimination  of  initial  moisture  or  moisture  at  any  stage  by  the 
addition  of  superheat  is  beneficial  to  the  turbine,  and  the  improve- 
ment in  increased  superheat  is  indefinite,  being  represented  almost 
by  a  straight  line.  Hopes  as  to  the  future  economy  of  turbines  of 
this  type  are  based  to  a  great  extent  on  the  proper  elimination  of  the 
moisture  and  the  proper  use  of  superheat. 

He  said  that  large  turbines  and  small  turbines  were  nearly  equally 
efficient,  but  it  is  hoped  that  with  the  large  machines  there  will 
eventually  be  great  improvements  in  efficiency,  for  the  reason  that  a 
certain  amount  of  clearance  is  necessary  for  mechanical  reasons, 
and  that  clearance  can  be  made  less  proportionately  as  the  turbine 
increases  in  size,  w-hile  the  leakage  and  dissipation  from  improper 
fittings  will  be  relatively  less,  as  well  as  friction  and  radiation  losses. 
A  turbine  of  6oo-kw  capacity  showed  an  economy  of  19  pounds  of 
dry  steam  per  kw-hour  at  full  load,  and  only  lyi  pounds  greater  at 
half  load.  Mr.  Emmet  said  that  in  turbines  the  increase  in  economy 
has  been  about  i  per  cent,  for  every  12  degrees  of  superheat.  In  a 
turbine  of  the  Curtis  type,  the  capacity  is  practically  unlimited 
without  any  increased  expenses,  because  by  simply  adding  more 
nozzles,  more  power  can  be  gotten  out  of  the  turbine.  The  econ- 
omy would  fall  oflF  somewhat  with  great  overloads.  Back  pressure 
is  rather  more  objectionable  in  the  turbine  than  in  the  steam  engine, 
and  the  turbine  is  relatively  less  advantageous  in  non-condensing 
than  condensing.  One  of  the  great  advantages  01  the  turbine  is  in 
its  ability  to  use  high  degrees  of  expansion,  and  when  working  non- 
condensing  this  advantage  is  lost.  Up  to  the  present  time  little  or 
nothing  has  been  done  toward  competing  with  the  non-condensing 


inume,  the  ileiails  ui  ronwiiciiiai  iimIijiks  being  worked  out  on  the 
condensing  basis.  In  reply  to  a  query  Mr.  lumnict  said  he  thinks  ihe 
gas  engine  has  a  future,  but  il  is  expen.sivc  tu  build  and  mainlain 
and  the  Hame  is  true  of  itn  acceskories.  I'urbiiics  do  nearly  as  well 
an  the  gas  engines,  and  he  thinks  the  latter  will  receive  a  great  set 
back  because  of  the  development  of  the  steam  turbine. 

Mr.  Edwitrd  Vawger,  of  I'iltsburg,  Pa.,  said  that  the  floor  area  at 
present  actually  uned  by  turbines  is  about  twice  greater  than  is 
necessary.  It  has  been  suggested  that  the  surface  condenser  should 
be  made  a  part  of  the  foundation  of  the  turbine,  but  the  objection  to 
this  is  that  it  would  necessitate  the  turbine  manufacturer  being  also  a 
manufacturer  of  the  condenser,  and  it  might  possibly  restrict  acces- 
sibility lo  the  condenser.  Owing  to  the  turbine  occupying  such  a 
small  space  it  can  be  set  up  on  temporary  foundations  and  thor- 
oughly tested  under  load  before  shipment.  In  the  Westinghouse 
shops  the  testing  room  contains  foundations  of  a  sunicient  size  to  take 
5,(K)o-kw  turbines,  and  there  are  also  surface  condensers  of  large 
capacit>,  pumps,  an  inilepcndent  superheater,  etc.  It  has  been  the 
practice  so  far  of  this  company  to  thoroughly  test  every  turbine, 
not  only  at  full  loads,  but  at  smaller  loads,  down  to  ]/$.  Up  to  the 
present  some  500  such  tests  have  been  made  on  turbines. 

Replying  to  a  question,  Mr.  Emmet  said  that  owing  to  the  great 
expansive  limit  of  the  turbine,  it  is  much  more  efficient  at  high 
vacuums  than  the  steam  engine.  He  said  that  in  the  smaller  turbines 
I  he  clearance  is  .03  of  an  inch  and  .05  of  an  inch  in  the  largest  tur- 
bines, which  clearances  are  found  to  be  ample.  One  of  the  objects 
in  building  the  turbine  in  vertical  position  is  to  make  it  shoi;t,  to 
simplify  the  bearings  and  render  expansion  of  the  metal  unimportant. 
The  pressure  on  the  step  bearing  is  governed  by  the  size,  it  being 
300  pounds  per  square  inch  in  the  smallest  turbine  and  about  1,100 
pounds  in  the  largest  machines.  In  reply  to  a  question  as  to  heating 
of  the  generator,  he  said  that  since  the  steam  is  expanded  down  to 
atmospheric  pressure  before  entering  the  pressure  shell,  the  tem- 
perature is  only  about  212°  ;  and  since  there  is  vigorous  ventilation  ir> 
the  rapid  moving  machine  of  this  kind,  no  trouble  has  been  experi- 
enced from  the  effects  of  heat. 

REL.VTIVE    .\DVANTAGES    OF    ELECTRICAL    AND    MECHANICAL    METHODS 
OF  VARIABLE  Sl'EED  CONTROL  FOR  GENERAL  POWER  SERVICE. 

Mr.  William  Cooper,  in  a  paper  on  the  above  title,  discusses  the 
advantages  of  the  several  methods  of  obtaining  variable  speed  control, 
•and  contrasts  mechanical  control  by  the  use  of  cones,  change  gears, 
etc.,  with  direct  electric  control,  most  of  the  advantages  being  in 
favor  of  the  electric  drive.  The  various  systems  of  electric  control 
are  described,  and  it  is  pointed  out  that  in  installing  a  new  manufac- 
turing plant  the  two  important  considerations  are  as  to  what  system 
will  assist  in  yielding  a  maximum  output  from  the  machinery  in- 
stalled, and  the  comparative  costs  of  the  different  methods  installed. 
The  following  rules  are  given  for  determining  the  relative  size  of 
motors  for  constant  horse-power  application  : 

First — The  total  range  of  speed,  using  both  variable  voltage  and 
field  regulation,  will  be  as  the  square  of  the  range  of  voltages. 

Second — Change  of  horse-power  will  be  directly  proportional  to 
change  of  voltage  on  armature,  field  being  constant. 

Third — Change  of  horse-power  by  change  of  field  strength  will  be 
inversely  proportional  to  change  in  speed,  voltage  on  armature  re- 
maining constant. 

Fourth — Relative  size  of  motor,  as  referred  to  the  maximum  speed, 
will  bi.'  directly  proportional  to  its  speed  variation  when  using  variable 
voltages. 

Fifth — The  relative  size  of  motor,  as  referred  to  the  maximum 
speed,  will  be  as  the  square  of  the  speed  variation  when  using  field 
regulation. 

Mr.  A.  W.  Lloyd  said  that  in  Chicago  the  cost  of  driving  machinery 
by  gas  engines  is  about  the  same  as  with  electric  motors,  but  the 
latter  have  greater  advantages  otherwise.  The  Chicago  company 
takes  out  a  great  number  of  gas  engines  every  year  and  replaces  them 
with  electric  motors.  He  considered  that  from  the  central  station 
standard,  at  the  present  time  a  motor  will  answer  all  purposes  oper- 
ating on  two  voltages  with  resistance  in  the  field  and  perhaps  also 
in  the  armature.  He  considered  that  the  installation  of  small  motors 
for  groups  of  machines  is  more  economical  than  the  individual  drive. 
Another  objection  to  applying  individual  motors  to  old  tools  is  that 
the  tools  are  generally  too  light  in  construction.  In  the  case  of 
very  large  and  heavv'  machines,  however,  the  individual  motor  is 
preferable.  Mr.  H.  M.  Lyman,  of  Chicago,  called  attention  to  the 
advantages  of  the   three-wire   distribution   and  special   motors  over 
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the  four  and  five-wire  systems  and  standard  motors.  The  vohages 
of  the  three-wire  system  applied  to  the  armature  of  a  special  motor 
permit  a  perfectly  gradual  one-to-four  variation  of  speed.  A  two-to- 
one  variation  is  ample  for  planers,  slotters,  milling  cutters  and  many 
other  tools.  Lathes  and  boring  mills  require  in  extreme  cases  four- 
to-one  variation  of  speed  on  a  single  job,  while  on  different  jobs  a 
range  as  high  as  one  to  12  or  i6  may  be  required.  As  the  cutting 
speed  of  the  tool  is  pretty  nearly  constant,  regardless  of  the  rotative 
speed,  the  power  taken  by  a  machine  is  nearly  constant  for  all  motor 
speeds,  and  the  motor  must,  therefore,  be  large  enough  to  deliver  full 
load  at  the  lowest  speed.  It  is  better  to  have  one  of  two  changes 
of  speed  by  gearing,  than  to  furnish  a  motor  capable  of  a  full  range 
of  speed.  The  four  or  five-wire  multiple-voltage  system  had  sig- 
nally failed  in  cases  because  the  motors  were  not  sufficiently  large 
to  furnish  the  power  required  when  running  at  their  lowest  speed. 

Mr.  II.  G.  Gille  said  that  in  using  a  variable-speed  motor  on  the 
three-wire  system,  unless  the  neutrals  cared  for  the  capacity  of  the 
outside  feeders,  there  is  likely  to  be  trouble.  Mr.  Lloyd  stated  that  in 
Chicago  motors  of  a  capacity  as  high  as  15  hp  were  operated  on  the 
regular  street  system,  and  that  recently  a  30-hp  motor  was  installed, 
but  close  to  a  sub-station.  Mr.  Cooper  doubted  if  the  five-wire 
motor  system  had  failed  in  any  individual  case  for  the  reason  given, 
and  added  that  the  use  of  the  system  was  largely  increasing.  Mr. 
Arthur  Williams  said  that  the  experience  in  New  York  was  that  at 
present  prices  for  electric  current  for  power,  there  is  no  chance  for 
the  gas  engine  in  competition  with  the  electric  motor.  He  cited 
an  instance  where  a  gas  engine  that  was  about  to  be  installed 
would  have  cost  $3,500  a  year  to  operate,  whereas  electric  current 
for  the  same  service  had  cost  only  $2,700  per  year.  During  the  last 
several  months  the  New  York  Edison  Company  has  taken  out  an 
average  of  from  six  to  eight  gas  plants  a  month.  Mr.  John  W.  Lieb 
considered  that  the  experience  of  central  stations  was  entirely  at 
variance  with  the  statement  that  the  gas  engine  is  a  competitor  of 
the  electric  motor.  Mr.  T".  W.  Borne,  of  Kenosha,  believed  that  the 
matter  of  competition  between  the  gas  engine  and  the  electric  motor 
w-as  not  only  a  question  of  the  cost  of  gas  and  price  per  kw-hour 
of  electrical  energy ;  that  there  were  cases  where  customers  would 
be  willing  to  pay  ten  times  more  for  electric  power  than  for  gas 
engine  power.  Mr.  Williams  stated  that  a  gas  engine  cannot  be  run 
on  20  ft.  of  gas  per  hp-hour,  and  he  knows  of  no  test  where  they 
consumed  less  than  30  or  40  ft.  of  gas  per  hp-hour.  Mr.  C.  W. 
Coiner,  of  Oneida,  N.  Y.,  said  that  in  Oneida  his  company  controlled 
both  the  gas  and  electric  plants,  and  while  they  were  selling  gas  for 
power  purposes  for  $1.00  per  thousand,  and  current  for  motor  pur- 
poses from  10  cents  down  to  2  cents  per  hp-hour,  yet  the  motor 
was  almost  invariably  preferred  for  power  as  against  the  gas  engine. 
Mr.  H.  T.  Hartmann,  of  Philadelphia,  related  that  in  Canton,  Ohio, 
where  natural  gas  sells  for  25  cents  per  thousand,  which  gas,  more- 
over, is  more  efficient  for  use  in  gas  engines  than  manufactured 
gas,  his  company  has  over  900  hp  of  electric  motors  connected  in  the 
town  of  30,000  inhabitants.  Customers  find  that  the  reliability  of 
the  electric  service  is  more  important  to  them  than  the  cost.  Mr. 
F.  J.  Pearson,  of  Chicago,  considered  that  for  driving  machine  shop 
tools  and  devices  of  that  character  in  manufacturing  plants,  the  two- 
voltage  system  has  proven  to  be  entirely  satisfactory.  He  said  that 
recently  two  gas  engines  were  replaced  with  motors,  and  it  was 
found  that  the  item  of  labor  in  the  case  of  the  gas  engines  was  65 
per  cent,  higher  and  the  cost  of  oil  and  other  materials  50  per  cent. 
greater.  Mr.  F.  E.  Smith,  of  Somerville,  Mass.,  gave  examples 
where  gas  engine  power  was  replaced  by  electric  motors,  and  where 
a  reduction  in  total  expense  of  power  followed ;  and  in  one  case 
where  the  cost  of  electric  power  was  considered  greater,  the  cus- 
tomer was  satisfied,  owing  to  the  better  service.  Mr.  Harold  Al- 
mert,  of  Oak  Park.  111.,  related  that  at  a  recent  meeting  of  mechan- 
ical men  in  Chicago  a  conservative  gas  engine  representative  stated 
that  he  had  ceased  representing  that  gas  engines  needed  no  attention 
and  that  he  would  not  now  guarantee  engines  unless  an  attendant  of 
superior  intelligence  to  that  of  the  ordinary  steam  engineer  was 
put  in  charge  of  the  plant. 

FUND,\MENTALS    IN    PHOTOMETRY. 

Prof.  H.  E.  Cliflford,  of  the  Massachusetts  Institute  of  Technology. 
delivered  an  address  on  "Some  Fundamentals  in  Photometry."  He 
urged  the  necessity  of  thoroughly  calibrating  the  instruments  and 
having  due  regard  to  the  time  element.  He  condemned  the  Lummer- 
Brodhun  photometer,  spoke  well  of  the  Kruss-Bunsen  photometer, 
and  said  that  the  Jaly  photometer  gives  results  far  too  low.  He 
recommended  the  Koenig  spectro-photometer  as  a  means  for  telling 


exactly  whether  a  photometer  is  giving  a  true  reading.  He  found  that 
the  Nernst  lamp  does  not  get  down  to  its  normal  candle-power  until 
a  considerable  time  after  current  is  turned  on.  Another  point  about 
the  Nernst  lamp  is  that  it  is  particularly  sensitive  to  change  in  volt- 
age; a  change  of  5  volts  on  a  225-volt  circuit  for  only  a  half  a  minute 
produces  an  effect  such  that  the  lamp  does  not  recover  its  normal 
power  for  a  period  of  10  to  12  minutes  after  such  fluctuation.  He 
referred  to  an  effect  to  be  guarded  against  in  the  photometer  as 
follows :  If  you  have  two  lamps,  one  of  a  decided  bluish  tint  and 
the  other  of  a  decided  yellowish  tint,  and  the  two  are  compared,  it 
will  be  found  that  the  blue  lamp  has  the  advantage  at  greater  dis- 
tances from  the  photometer  disk,  and  the  yellow  lamp  the  advantage 
at  lesser  distances,  although  they  may  be  actually  at  mean  distance  of 
the  same  intensity.  As  a  result  it  is  necessary  either  to  use  a  screen 
of  the  same  color  as  the  arc  in  arc  light  photometry,  or  else  discard 
photometric  measurements  of  the  arc  light  as  a  means  of  rating.  He 
recommended  that  arc  lights  should  be  rated  by  the  illumination 
which  they  afforded. 

In  the  discussion  Prof.  Mathews  said  that  the  Association  Com- 
mittee on  Arc  Light  Photometry  had  taken  into  consideration  in 
their  measurements  the  color  effect  referred  to  by  Prof.  Clifford. 

The  only  way  to  overcome  the  error  due  to  that  effect  is  to  make 
the  illumination  of  the  disk  quite  low.  Prof.  Mathews  said  that 
during  the  year  his  committee  had  given  attention  to  the  Nernst  lamp, 
the  Welsbach  mantel  burner  and  the  open  gas  flame.  The  watts 
per  candle-power  found  for  a  single-glower  Nernst  lamp  were  2.3; 
for  a  three-glower  about  the  same,  and  1.8  for  a  six-glower.  The 
Nernst  lamp  has  the  advantage  of  an  excellent  quality  of  light,  which 
is  an  important  factor.  In  testing  gas  jets,  the  lights  from  a  large 
number  of  tips  were  compared ;  though  the  different  tips  looked 
alike,  the  candle-power  which  they  gave  ran  from  7  to  27  candles. 
In  reply  to  a  query.  Prof.  Clifford  said  that  in  the  Nernst  lamp, 
when  the  voltage  is  dropped  by  ten  volts  and  held  for  one  minute,  and 
then  restored  to  its  normal  value  of  226  volts,  the  ratio  of  change 
in  illumination  was  about  5.4  to  4.8,  and  the  lamp  does  not  return 
to  its  full  voltage  until  after  a  period  of  about  10  minutes.  In  the 
case  of  a  drop  in  voltage  of  5  volts,  the  ratio  became  5.1  to  2.7  and 
the  lamp  did  not  return  to  normal  power  for  a  period  of  4;^  minutes. 
Mr.  N.  W.  Hanks  said  that  if  the  pressure  is  dropped,  the  candle- 
power  of  the  Nernst  lamp  will  also  drop ;  on  raising  the  pressure 
again,  the  candle-power  will  not,  of  course,  go  up  instantly  to  its  full 
value,  but  for  all  practical  purposes  of  general  illumination  this  is 
a  matter  of  little  moment.  Mr.  Hanks  said  that  Dr.  Nernst  has  been 
using  one  of  his  glowers  for  standard  work ;  the  glower  is  operated 
free  in  the  open  air  and  brought  into  operation  by  means  of  an 
alcohol  torch.  The  ballast  is  in  series,  and  the  candle-power  is 
maintained  constant  by  maintaining  the  current  constant.  The  light 
he  employed  in  photometry  comes  through  a  slit,  which  eliminates 
terminals.  Mr.  Arthur  Williams  said  that  in  some  tests  with  the 
osmium  lamp,  the  voltage  was  increased  from  the  normal  voltage  of 
50  to  80  volts,  with  a  corresponding  increase  of  candle-power ;  after 
the  voltage  was  restored  to  normal,  however,  the  candle-power  was 
only  about  50  per  cent,  or  normal,  and  it  took  some  time  for  it  to 
recover.  Prof.  Mathews  said  that  in  some  tests  the  Nernst  lamp, 
starting  at  210  volts,  ran  to  230  volts,  220  being  normal,  with  prac- 
tically straight  line  relation.  A  change  of  I  per  cent,  in  the  voltage 
made  a  change  of  7  per  cent,  in  candle-power.  At  220  volts  the 
candle-power  was  27,  and  at  230  volts  became  59.  Much  more  uni- 
form candle-power  was  obtained  at  constant  current  than  at  constant 
voltage. 

Mr.  Ryan  said  that  when  the  Nernst  lamp  was  first  introduced  the 
light  was  white,  and  it  had  a  high  efficiency  but  had  a  short  life. 
The  life  has  been  iinproved,  the  efficiency  has  come  down  some- 
what, and  the  color  of  the  lamp  to-day  is  nearly  the  same  in  quality 
as  that  of  the  incandescent  lamp.  Mr.  Ryan  considered  that  the  open 
arc  lamp  with  an  opal  globe  gave  a  better  light  for  the  comparison  of 
colors  than  the  enclosed  arc  with  a  clear  globe ;  a  globe  can.  however, 
be  selected  for  the  enclosed  lamp  so  that  its  light  approximates  to 
■iverage  daylight.  The  disadvantage  of  the  open  arc  light  in  com- 
paring colors,  is  the  fatigue  effect.  Prof.  Mathews  suggested  that 
matching  colors  should  be  done  with  the  same  light  as  that  under 
which  the  colors  will  be  used;  for  example,  if  a  woman  wishes  to 
buy  a  dress  to  wear  to  a  reception,  she  should  choose  the  colors  under 
light  of  the  same  character  as  will  be  used  when  she  wears  the  dress. 
Prof.  Jackson  pointed  out  that,  whereas  arc  lamps  and  incandescent 
lamps  operated  on  low-frequency  circuits  give  an  unsatisfactory  light, 
the  Nernst  lamp,  on  account  of  the  large  mass  of  its  glowers,  shows 
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very  little  variutiun  in  illumination  ut  u  frciiucncy  as  luw  u:>  JS 
periods  per  second,  and  lie  thoiiglit  that  the  Ncrnst  lamp  may  be 
wtirkcd  satisfactorily  at  a  Iretjuciicy  as  low  us  17.5  periods. 

KKl-OKT  l)F  illK  COMMirrKK  ON   TIIKKT  OF  CUKKKNT. 

Mr.  Robert  L.  Elliott,  chairman,  pre^cnted  the  report  of  the  Com 
iniltee  on  Theft  of  Current.  The  paper  cnumcralcs  the  classo  who 
attempt  to  defraud  a  company:  the  various  methods  adopted  by  such 
persons  to  divert  clectrKity  to  their  own  use,  and  the  means  and 
measures  to  be  taken  by  tlie  company  to  discover  the  act  and  punish 
the  olTcnders,  and  means  for  prevention,  yuitc  a  number  of  States 
have  adopted  laws  on  the  theft  of  current,  and  after  an  examination 
of  these  the  conunillee  reconnnends  that  the  following  points  shoubl 
be  covered  in  any  new  law  : 

First — Fraudulently  making  any  connection  with  any  electrical 
conductor  so  as  to  supply  electricity  without  the  consent  of  the  com- 
pany or  without  its  passmg  through  a  meter  set  by  the  company. 

Second— Fraudulently  preventing  any  meter  from  duly  registering, 
or  altering  its  index,  or  interfering  in  any  manner  with  its  proper 
action  or  just  registration. 

Third — Fraudulently  diverting  electricity  in  any  other  manner 
whatsoever  so  as  to  use  or  waste  it.  without  the  consent  of  the  com- 
pany or  without  its  passing  through  a  meter  set  by  the  company. 

Fourth— Any  one  aiding  or  abetting  or  counselling  the  above  acts 
to  be  equally  guilty  with  the  principals. 

Fifth— A  penalty  of  a  fine  not  exceeding  $500,  or  imprisonment 
not  exceeding  one  year,  or  both.    (In  many  States  the  penalty  is  less.) 

Sixth — Proof  that  any  of  the  above  acts  were  done  on  the  premises 
of  the  accused,  or  that  he  received  the  benefit  of  such  electricity,  shall 
be  prima  facie  evidence  of  his  guilt.  The  last-named  provision  is  that 
contained  in  the  laws  of  two  of  the  States,  namely,  Michigan  and 
Montana.  Such  a  provision  as  this  should,  if  possible,  be  incorporated 
in  all  laws,  as  by  putting,  in  some  measure,  the  burden  of  proof  on  the 
accused  person,  it  simplifies  matters  in  court  in  cases  where  there  is 
no  direct  evidence  of  the  act  of  tapping  the  wire  or  tampering  with 
the  meter. 

THEFT  OF  CURRENT. 

Mr.  T.  H.  Bartlett,  of  Philadelphia,  said  that  his  company,  in  order 
to  prevent  theft  of  current,  encased  the  service  wires  and  cut-outs 
and  all  wires  between  the  service  and  house  cut-out  in  an  iron  box. 
The  box  and  meter  are  mounted  on  a  light  angle  frame  about  3  or  4 
in.  from  the  wall,  and  the  meter  itself  is  set  immediately  over  the 
box  in  such  a  manner  that  the  wires  pass  directly  into  the  bottom 
of  the  meter,  thence  to  the  back  of  the  box  and  up  a  conduit  into 
the  house  conduit  or  switch.  His  company  had  had  considerable 
trouble  through  the  dial  glasses  of  meters  being  removed  and  the 
dials  turned  backward.  Mr.  John  L.  Gilchrist  said  he  had  been 
informed  that  in  England  convictions  for  theft  of  current  had  been 
obtained  under  the  old  English  common  law.  Mr.  Elliott  added  that 
in  Germany  convictions  have  been  secured  on  the  grounds  that  theft 
of  current  is  larceny. 

.\TTEND.\NCE. 

Below  is  given  a  list  of  the  central  station  men  in  attendance  at 
the  Chicago  convention  of  the  National  Electric  Light  Association, 
so  far  as  could  be  ascertained  from  the  registers  and  from  observa- 
tion. Several  did  not  register.  All  told,  over  900  persons  were  in 
attendance.  Elsewhere  in  exhibit  notes  will  be  found  the  names  of 
the  supply  and  manufacturing  houses  represented,  and  a  very  full 
roster  of  those  present  in  their  behalf. 

Aberdeen.  Miss. — Aberdeen  Electric  Light  Plant,  J.  F.  Enderlin. 

Albert  Lea,  Minn. — Albert  Lea  Light  &  Power  Company.  B.  J. 
Shockley. 

Albion.  N.  Y. — Albion  Power  Company.  J.  H.  Rollins. 

Allli.\nce,  O. — Alliance  Gas  &  Electric  Company.  D.  W.  Low. 

Alton,  III. — Illinois  Power  &  Light  Company,  H.  M.  Bamer. 

Altoox.\.  Pa. — Edison  Company.  E.  B.  Greene,  superintendent. 

Ann  Arbor,  Mich. — Washtenaw  Light  &  Power  Company,  W.  H. 
Emphill,  Jr. 

Antigo,  Wis. — Antigo  Electric  Light  Plant,  W.  L.- Elliott. 

Atlanta.  Ga. — Georgia  Railway  &  Electric  Company,  G.  W.  Brine, 

Atti.eboro.  Mass. — Attleboro  Steam  &  Electric  Company.  E. 
J.  N.  Eley. 

Battle  Creek.  Mich. — Citizens'  Electric  Company.  V.  D.  Simons, 
C.  A.  La  Ferer. 

Beatrice.  Neb. — Beatrice  Electric  Company,  E.  F.  Schurig.  E.  J. 
Sullivan. 

Bellevue,  III.— Belleviie  Light  &  Power  Company.  C.  M.  Lewis. 

Beloit.  Wis. — Beloit  Electric  Company,  J.  S.  Allen. 


UiG  Uai'ID.s,  Mil  II.— \V.  K.  Donley  lilcctric  Light  &  Power  Com- 
pany. \V.  F.  Donley.  W.  J.  Trott. 

lli.ou.Mi  iKLb,  Iowa.— City  of  liloomficld  F.  L,  Ucpt,,  P.  U.  I'almer. 

Iti.iHj.Mi.NOTON,  Ilu— H.  N.  Railway,  lilcctric  &  Heat  Company, 
C  F.  Snyder. 

Boston,  Mass.— Hrooklinc  Gas  Light  Company,  G.  E.  Crosby. 

HosTo.N,  Mass. -lidison  Company  of  Boston,  C.  L.  Edgar,  S. 
Ilosmer,  \V.  U.  Atkins,  L.  L  FIdcn. 

Hrooki.v.v,  X.  \, — Hrookiyn  Electric  Light  Company,  L.  W . 
(jreenc. 

Hhouiikau,  Wis.— Hrodhcad  Electric  Light  Company,  G.  M.  Pierce. 

Hkixiklyn,  N.  y. — Edison  Electric  IlluminatiiiK  Comjiany  of 
Ilr.ioklyn,  J.  W.  Lieb,  Jr. 

Carlisle,  Pa. — The  Carlisle  Gas  &  Water  Company,  C.  E.  Ramsey. 

Cedak  Rapids,  Iowa— Cedar  Rapids  Electric  Light  &  Power  Com- 
pany, W.  J.  Greene. 

Ci.NciNNATi,  C).— Cinciimati  Gas  &  Electric  Company,  J.  E.  W  niii. 
11.  C.  Hutchison. 

Clevklanu,  U.— Water  Works,  E.  W.  Bemis. 

Cleveland,  O. — Cleveland  Electric  Illuminating  Company,  M,  E. 
Turner,  S.  Scovil,  S.  C.  D.  Johns. 

Colorado  Springs,  Colo. — Colorado  Springs  Electric  Company, 
G.  B.  Tripp. 

Columbus,  O. — The  Columbus  Edison  Company,  A.  W.  Field. 

County  of  Shawano,  Wis. — C.  D.  German. 

Chicago,  III. — Sanitary  Dist.  of  Chicago,  A.  S.  Ceane. 

Chicago,  III. — Wadeford  Electric  Company,  C.  A.  Lundberg. 

Chicago,  111. — Oregon  Electric  Power  Company,  J.  H.  Gammans. 

Chestfj*,  III. — The  Chester  Light,  Water  &  Ice  Company,  J.  D. 
Gerlach. 

Chicago,    III. — Commonwealth    Electric   Company,  J.   J.   Schafer, 

E.  D.  Alexander,  W.  H.  Pierce,  F.  C.  Hebard,  E.  E.  Schermerhorn, 
J.  E.  Combiths,  W.  M.  Anthony,  J.  M.  Radford,  R.  E.  Thurston, 
A.  C.  Hanna,  R.  Johnston,  J.  G.  Barrett,  S.  C  Piatt,  W.  A.  Wells, 
C.  J.  Eaton,  F.  E.  Eaker. 

Chicago,  III. — Chicago  Edison  Company,  S.  InsuU,  L.  A.  Fergu- 
son, W.  M.  Anthony,  F.  Sargent,  W.  E.  Carlton,  J.  M.  Sadler,  W.  L. 
Abbott,  R.  F.  Schuchardt,  J.  F.  Gilchrist,  W.  H.  Fairclough,  Jr., 
J.  P.  Barrett.  Jr.,  H.  A.  Seymour,  W.  C.  Berry,  J.  W.  Ferguson, 
H.  M.  Hope,  R.  L.  Elliott,  G.  A.  Freeman,  J.  H.  Goehot,  G.  H.  Jones, 
P.  F.  Williams,  O.  R.  Hogue,  H.  B.  Gear,  W.  H.  Ott,  C.  G.  Y.  King. 

F.  L.  Richardson,  O.  J.  Bushnell,  P.  Junkersfeld,  A.  Dunkee,  E. 
Schildhauer,  D.  B.  Bronson,  H.  Jampolis,  R.  Ferguson,  C.  E.  Part- 
ridge, W.  H.  Collins,  M.  E.  Terbush,  W.  M.  Ness,  H.  F.  Frosch, 

C.  Schwartz,  D.  W.  Roper,  E.  N.  Lake,  M.  B.  Joyce,  B.  K.  Howard, 

G.  N.  Eastman,  E.  D.  Edkins,  B.  G.  Jamieson,  S.  O.  Radtke,  W.  G. 
Kelley.  B.  D.  Buell,  A.  G.  Gerlach,  C.  Klusman,  G.  B.  Springer, 
G.  W.  Conover,  E.  Lunn,  J.  B.  Weidgmant,  J.  E.  Tills,  G.  R.  Miles, 
J.  Thulin,  L.  I.  Porter,  C.  A.  Keller.  S.  M.  Bushnell,  G.  E.  McKana, 

D.  H.  Howard,  W.  F.  Sims,  J.  T.  Doody,  R.  Schmettge,  C.  H.  Ibsen, 
J.  F.  McGlensey,  A.  B.  Case,  P.  S.  Biegler.  W.  E.  Chadsibadhy, 
W.  H.  Fairclough,  H.  P.  Rushing,  Dr.  J.  D.  McGowan,  H.  C.  Patter- 
son, T.  Wilson,  R.  E.  Strohm,  S.  Gardner,  W.  Holloway,  A.  D. 
Gilmore,  J.  O'Brien,  L.  D.  Allen,  P.  L.  Clarke,  C.  L.  Davidson,  I.  E. 
Brooke.  E.  J.  Switzer.  H.  L.  Gannett,  W.  Leiderer,  C.  C.  Parer,  G. 
W.  Barlow,  P.  H.  Bate,  R.  Mueller,  I.  J.  Walsh,  H.  O.  Fife. 

Dallas,  Tex. — Dallas  Ice  Factory  Light  &  Power  Company,  C.  L. 
Wakefield. 

De  Kalb,  III. — De  Kalb  Sycamore  Electric  Company.  J.  W. 
Glidden. 

Delavan,  Wis. — Delavan  Light  &  Fuel  Company,  G.  C.  Gum. 

Denver,  Colo. — Denver  Gas  &  Electric  Company,  H.  L.  Doherty. 

Derby.  Conn. — Derby  Gas  Company,  R.  E.  Wyant. 

Des  Moines,  Iowa. — D.  M.  Edison  Light  Company,  J.  W.  Turner. 

Detroit,  Mich. — Detroit  Edison  Company,  W.  F.  White. 

Detroit,  Mich. — Public  Lighting  Commission,  A.  S.  Hatch. 

Detroit,  Mich. — Peninsular  Electric  Light  Company,  E.  F.  Phil- 
lips, Alex.  Dow. 

Edwardsville,  III. — Edwardsville  Electric  Light  &  Power  Com- 
pany, C.  A.  Vallette. 

Eldora,  Iowa. — Eldora  Electric  Light  Company.  W.  S.  Porter. 

Elizabeth,  X.  J. — United  Electric  Company  of  New  Jersey,  E.  H. 
Stevens. 

Elmira,  N.  Y. — Elmira  Water,  Light  &  Railroad  Company,  H.  M. 
Bengler. 

Evanston.  III. — Evanston  Heating  Company,  J.  R.  Kimball. 


June  6.  i;oj 


ELECTRICAL     WORLD     and     ENGINEER. 


973 


EvA.NSTON,  III. — North  Shore  Electric  Company,  G.  H.  Lukes. 

EvANSTON,  III.— Calumet  Lighting  Company,  F.  VV.  Insull. 

EvANSTON,  III. — Evanston  Electric  Illuminating  Company,  H.  E. 
Marshall,  F.  J.  Baker. 

EvANSViLLE,  Ind. — EvansviUe  Gas  &  Electric  Light  Company, 
J.  C.  Gillette. 

Eureka  Springs,  Ark. — Citizens'  Electric  Company,  T.  L.  Havvley. 

Fall  River,  Mass. — Fall  River  Electric  Light  Company,  H.  Bot- 
tomley. 

Fkeei'ukt,  III. — Freeport  Railroad,  Light  &  Power  Company,  .-\.  E. 
Walden. 

Galion,  O.— City  Electric  Light  Plant,  H.  C.  Dye. 

Hartford,  Conx. — Hartford  Electric  Light  Company,  R.  W. 
Rollins. 

Io\v.\  Cnv,  Iowa. — Iowa  City  Electric  Light  Company,  G.  S. 
Carson. 

Hoopeston,  III. — Hoopeston  Electric  Light  &  Heating  Conii)any, 
C.  J.  Wakeman. 

Houghton,  Mich. — Houghton  County  Electric  Street  Company, 
J.  J.  Frey,  J.  T.  Kester. 

Jacksonville,  III. — A.  H.  Kusler. 

Jackson,  Mich. — Jackson  Light  &  Power  Company,  F.  Mench. 

Jamestown,  N.  Y. — Jamestown  Light  &  Power  Company,  F.  W. 
Bullock,  superintendent. 

Janesville,  Wis. — Janesville  Electric  Company,  P.  H.  Korst. 

Jersey  City,  N.  J. — United  Electric  Company  of  New  Jersey, 
W.  W.  Titzell. 

JoHNSTOW'N,  Pa. — Johnstown  Light,  Heat  &  Power  Compnay,  A. 
Weis. 

JoLiET,  III. — Citizens'  Light  &  Power  Company,  R.  Roe. 

JoPLiN,  !Mo. — Si.iuth  West  Missouri  Light  Company,  G.  M.  Myers, 
W.  Parsons. 

Junction  City,  Kan. — Kokomo  Railway  &  Light  Company,  F.  E. 
Tyler,  T.  C.  McReynolds. 

Kalamazoo,  Mich. — Kalamazoo  Valley  Electric  Company,  H.  C. 
Hoagland. 

Kansas  City,  Mo. — Kansas  City  Electric  Light  Company,  M.  G. 
Campbell. 

Kendallville,  Ind. — City  Electric  Light  Plant,  F.  E.  Johnson. 

Kenosha,  Wis. — Kenosha  Gas  &  Electric  Company,  F.  W.  Bowen. 

Knox,  Ind. — Knox  Lake  Light  &  Power  Company,  M.  O.  Bish. 

La  Porte,  Ind. — La  Porte  Electric  Company,  J.  H.  Harding. 

Lake  Charles,  La. — Lake  Charles  Ice,  Light  &  Water  Works 
Company,  T.  J.  Bird. 

Lambertville,  N.  J. — Hunterdon  Electric  Company,  W.  S. 
Neuman. 

Lancaster,  Wis. — Lancaster  Electric  Light  Plant,  G.  P.  Angus. 

Levviston,  Pa. — Lewiston  Electric  Light  Company,  E.  F.  McCabe. 

Lexington,  O. — New  Lexington  Electric  &  Power  Company,  O.  J. 
Smith. 

Lima,  O. — Lima  Electric  Railway  &  Light  Company. 

Lincoln,  Neb. — Lincoln  Gas  &  Electric  Company,  J.  S.  Dales. 

London,  Ont. — London  Electric  Company,  C.  B.  Hunt. 

Long  Branch,  N.  J. — Consolidated  Gas  Company  of  New  Jersey, 
L.  E.  Kerns. 

Louisville,  Ky. — Louisville  Lighting  Company.  A.  M.  Worth- 
ington. 

Lynchburg,  Va. — Lynchburg  Traction  &  Light  Company,  R.  D. 
Apperson. 

Lynchburg,  Va. — Roanoke  Railway  &  Electric  Company,  .-\.  E. 
Anderson. 

Lynn,  Mass. — Lynn  Gas  &  Electric  Company.  W.  P.  Hazeltinc. 

Madison,  Wis. — Madison  Gas  &  Electric  Company,  C.  H.  Williams. 

Marion,  Ind. — Marion  Light  &  Heating  Company,  H.  F.  Reynolds. 

Marlboro,  Mass.— Marlboro  Electric  Company,  H.  E.  Ryder. 

Marquette.  Mich. — Light  &  Power  Company.  C.  Retallec. 

Memphis,  Tenn. — Memphis  Consolidated  Gas  &  Electric  Com- 
pany, F.  G.  Proutt. 

Michigan  City,  Ind. — Lake  Cities  Electric  Railwav  Companv, 
A.  A.  Boyd,  W.  E.  Wright. 

Milwaukee,  Wis. — N.  W.  Electrical  .Association.  T.  R.  Mcrccin. 

Mobile,  Ala.— Mobile  Light  &  Railroad  Company,  J.  H.  Wilson. 

Moline,  III. — Peoples'    Power  Company,  F.  W.  Reimers. 

Monmouth,  III. — Edison  Illuminating  Company.  R.  Ferris. 

Montpelier,  O. — Municipal  Plant,  L.  H.  Gilbert. 


Montreal,  Can. — Lachine  Rapids  Hydraulic  &  Land  Company, 
Limited,  W.  W.  Walbank. 

New  Albany,  Ind. — United  Gas  &  Electric  Company,  R.  W.  Waite. 

New  Orleans,  La. — New  Orleans  C.  R.  R.  Light  &  Power  Com- 
pany ;  New  Orleans  Railway  Company,  L.  H.  Scherck. 

New  York  City. — New  York  Edison  Company,  A.  Williams. 

New  York,  N.  Y. — Dept.  Water  Supply,  Gas  &  Electricity,  F.  E. 
Brown. 

New  York  City. — The  United  Electric  Light  &  Power  Company, 
N.  F.  Brady. 

Newark,  N.  J. — Public  Service  Company,  J.  J.  Tafifney. 

Newark,  N.  J. — United  Electric  Corporation  of  New  Jersey,  A.  H. 
Lynch. 

Newton,  Mass. — Newton  &  Watertown  Gas  Light  Company,  W. 
E.  Holmes. 

Niagara  Falls,  N.  Y. — Niagara  Falls  Electric  Light  &  Power 
Company,  J.  E.  Montague. 

Oak  Park,  III. — Cicero  Light,  Heat  &  Power  Company,  H. 
Almert. 

Omaha,  Neb. — New  Omaha  T.  H.  Company,  K.  A.  McLaughlin. 

Oneida,  N.  Y. — Madison  County  Gas  &  Electric  Company,  C.  W. 
Koiner. 

Pawtuckf.t,  R.  I. — Pawtucket  Electric  Company,  O.  Smith,  Jr., 
J.  A.  Welch. 

Peoria,  III. — Peoria  Gas  &  Electric  Company,  R.  S.  Wallace. 

Peru,  III. — Municipal  Plant,  T.  Weberling. 

Philadelphia,  Pa. — Philadelphia  Electric  Company,  A.  J.  De 
Camp. 

Philadelphia,  Pa. — The  Brush  Electric  Light  Company,  A.  H. 
Manwaring,  J.  T.  Hutchings,  A.  V.  R.  Coe,  H.  R.  Kern,  P.  H.  Bart- 
lett,  H.  K.  Mohr. 

Pittsfield,  Mass. — Pittsfield  Electric  Company,  W.  R.  Gardener. 

Plainfield,  N.  J.— Plainfield  Gas  &  Electric  Light  Company, 
W.  A.  McCIurg. 

Port  Clinton,  O.— Port  Clinton  Electric  Light  &  Power  Com- 
pany, C.  H.  Bish. 

Port  Huron,  Mich. — D.  J.  Stephenson. 

Port  Huron,  Mich.— Port  Huron  Light  &  Power  Company,  J.  A. 
Davidson. 

Port  Washington,  Wis.— The  Wisconsin  Chair  Company,  C.  D. 
Leek.  E.  R.  Kittredge. 

Portland,  Ore— O.  R.  G.  Company,  A.  B.  Frame. 

Portsmouth,  O.— The  Portsmouth  Street  Railroad  &  Light  Com- 
pany, J.  H.  Lange. 

Quebec,  Can. — Quebec  Jacques  Cartier  Electric  Company,  J.  E. 
Tanguay,  G.  A.  Montgomery. 

Quincy,  III.— The  Independent  Light  &  Power  Company,  G.  E. 
Mead,  J.  W.  Cassidy. 

Red  Oak,  III.— Red  Oak  Electric  Company.— D.  F.  McGee. 

Red  Wing,  Minn.— Red  Wing  Gas  &  Electric  Company,  W.  F. 
Putnam. 

Rhinelander,  Wis.— Rhinelander  Lighting  Company,  C.  S. 
Wixson. 

Rochester,  N.  Y.— Rochester  Gas  &  Electric  Company,  G.  A. 
Redman. 

RocKFORD,  III.— Rockford  Edison  Company,  M.  A.  Bcal,  M. 
Heliger. 

S.AGiNAW,  Mich.— Bartlett  Illuminating  Company,  A.  G.  Moser. 

San  Antonio,  Tex.— San  Antonio  Gas  &  Electric  Company,  G.  H. 
Cushman,  H.  H.  Scott. 

Sandusky,  O.— The  Sandusky  Gas  &  Electric  Companv,  A.  C. 
Blinn. 

Schenectady,  N.  Y.— Schenectady  Railway  Company,  E.  Peck. 

Sioux  City,  Iowa.— Sioux  City  Gas  &  Electric  Company,  C.  C 
Gattland. 

SoMERViLLE,  M ASS.— SomerviUe  Electric  Light  Company,  F.  E. 
Smith. 

South  Bend,  Ind. — F.  .\.  Bryan. 

Springfield,  Mo.— Gas  &  Electric  Company.  P.  A.  Bertrand. 

Springfield.  III.— Springfield  Electric  Light  &  Power  Company, 
.A.  V.  Schroder,  C.  E.  Hay. 

St.  Joseph.  Mich.— Benton  Harbor  &  St.  Joe  Electric  Railway  & 
Light  Company,  W.  W.  Bean. 

St.  Louis,  Mo.— The  Laclede  Power  Company.  E.  V.  Matlack. 

St.  Paul.  Minn.— St.  Paul  Gas  Light  Company,  H.  J.  Gille. 

St.  Paul,  Minn.— Edison  Electric  Light  &  Power  Company  of 
St.  Paul,  A.  P.  Lathrop. 
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Sthkatok,  III.— Strcalor  Uas  &  Liglii  Company,  A.  K.  Slilcs. 

SvHAci'SE,  N.  Y. — Fulton  Liglit,  Ileal  &  I'owc-r  Company,  G.  W. 
I'illocr. 

Taylorvillk,  III. — Taylorvillc  Electric  Company,  J.  N.  C.  Shum- 
way. 

Tkhme  Haute,  Ino.— Tcrrc  Haute  Electric  Company,  C.  Mordock. 

ToLoNo,  Ilu — Tolono  Light  &  Power  Plant,  A.  L.  Van  Meter. 

Toi'KKA,  Kan. — Edison  Electric  Illuminating  Company,  C.  R. 
Maunscll,  J.  P.  Griswold,  A.  H.  Purdy. 

I'riCA,  N,  v.— Utica  Gas  &  Electric  Company,  M.  J.  Brayton. 

XaK.MiiKi;,  Mass.— Vicksburg  Railway  &  Light  Company,  1".  H. 
nr.>oks. 

Waiiash,  Ind. — The  Wabash  Electric  Light  Company,  T.  VV. 
McNamec. 

Warsaw,  Ili^ — Warsaw  Electric  Plant,  E.  li.  lliilman. 

Washington,  D.  C. —  Potomac  Electric  Power  Company,  E.  S. 
Harlow.  11.  W.  Eullcr. 

Wateki.o<i,  Iowa. — VN'aterloo  and  Cedar  l-'ails  Gas  &  Electric  Com- 
pany, Austin  Burt. 

Watertown.  Wis.--Watertown  Electric  Company,  P.  L.  Utley. 

Waupaca,  111,-  Waupaca  Electric  Light  &  Railway  Company, 
I    r    Urd. 

\\'al;sau.  Wis. — Wausau  Electric  Company,  W.  l*".  Collins. 

Waxahachie,  Tex. — Waxahachie  Electric  Light  Company,  J.  F. 
Strickland. 

West  Chester,  Pa. — Edison  Electric  Illuminating  Company,  J.  E. 
Pylc. 

Winona,  Minn. — Winona  Railway  &  Light  Company,  S.  B. 
Livermorc. 

WoDUKN,  Mass.— Woburn  Light,  Heat  &  Power  Company,  J.  W. 
Cowles. 

\\'orcestek,  Mass. — Worcester  Electric  Light  Company,  H.  H. 
Fairbanks. 

York,  Pa. — Edison  Electric  Light  Company,  J.  F.  Dinsman. 

Youngstown,  O. — The  Youngstown  Consolidated  Gas  &  Electric 
Company.  S.  C.  Rogers. 


CO. WE  NT  ION     notes. 

Mk.  Charles  L.  Edgar,  the 
new  president  of  the  National 
Electric  Light  Association,  while 
still  a  young  man,  is  one  of  the 
oldest  and  most  experienced 
central  station  managers  in  the 
country.  He  was  born  near 
Princeton,  N.  J.,  in  i860,  and 
graduated  in  1882  from  Rutgers 
College,  where  he  afterwards 
took  a  post-graduate  course  in 
electricity.  He  received  the  de- 
prest  c  l  edcvr  src^  of  A.   M.   in   1885   and  of 

E.  E.  in  1887.  Shortly  after 
leaving  college  he  joined  the  Edison  ranks,  and  by  sheer  merit  soon 
became  chief  engineer  of  the  old  parent  Edison  company.  He  was 
then  put  in  charge  of  the  young  system  of  the  Edison  Electric  Illu- 
minating Company  of  Boston,  of  whose  remarkable  growth  a  most 
interesting  illustrated  account  was  given  in  Electrical  World  and 
Engineer  last  year  by  Mr.  E.  W.  Mansfield.  The  company  to-day, 
under  Mr.  Edgar's  able  and  vigorous  presidency,  is  doing  a  business 
of  over  $3,000,000  a  year,  and  it  is  now  building  another  new  station 
of  6o,ooo-kw  capacity  in  turbo-generators  of  the  Curtis  type.  Mean- 
time, under  the  Edgar  regime,  the  Boston  Edison  Company  has 
acquired  the  big  Brush  system  of  Boston,  and  now  it  has  also 
gathered  under  its  wing  a  whole  network  of  environing  suburban 
electric  light  and  power  companies.  The  Boston  development  is 
one  of  the  most  interesting  chapters  in  the  earlier  history  of  electric 
current  generation  and  distribution  in  America. 

Mr.  Edison  has  long  been  an  active  member  of  the  American 
Institute  of  Electrical  Engineers  and  is  now  chairman  of  the  suc- 
cessful Boston  chapter.  He  has  thrice  been  president  of  the  Asso- 
ciation of  Edison  Illuminating  Companies,  and  is  now  president  of 
the  Massachusetts  Electric  Lighting  Association.  As  far  back  as 
1890  he  was  a  vice-president  of  the  National  Electric  Light  Asso- 
ciation, being  in  fact  one  of  the  very  first  men  who  had  the  fore- 


sight and  fellowship  that  dosed  up  the  ugly  gap  between  the  arc 
lighting  and  incandescent  lighting  interests  among  local  companies. 
Mr.  IMgar  is,  iiuUetl,  a  man  who  can  work  easily  with  ollicrs  at 
leader  or  comrade,  and  many  instances  could  be  cited  of  his  en- 
deavors in  taking  up  and  pushing  to  success  innovations  in  the  art. 
He  is  also  a  chaimiiig  companion  with  social  instincts  as  strongly 
marked  as  his  leclinical  ability,  anti  is  a  member  not  only  of  the 
University  and  Lawyers'  Clubs  of  New  York,  but  of  the  University, 
.\rt  and  Exchange  Clubs,  of  Boston.  He  has  a  wife  and  one  son 
of  15.  ihc  Association  is  to  be  congratulated  on  the  willingness  of 
such  men  to  serve  it. 

The  Photookaphic  Group  taken  as  usual  cannot  be  said  to  be  a 
great  success  as  a  comprehensive  picture  of  those  i)resent.  Possibly 
joo  to  jso  were  persuaded  to  go  from  the  hotel  down  to  the  Art  In- 
stitute, on  whose  steps  it  was  taken.  But  as  over  yoo  people  attended 
the  convention,  it  will  be  seen  that  the  vast  majority  were  "not  in  the 
picture." 

The  Convention  Hall,  known  as  the  banquet  room  of  the  Audi- 
torium, was  in  some  respects  well  fitted  for  the  purpose,  but  it  was  so 
remarkably  crowded  all  the  time,  many  delegates  could  not  stand  the 
heat.  As  fur  ventilation  there  was  none.  But  after  awhile  some 
fan  motors  were  introduced  and  conditions  became  bearable.  The 
number  of  those  in  session  each  day  was,  if  anything,  a  larger  per- 
centage of  those  present  than  at  Cincinnati  last  year. 

Visiting  Fisk  Street  Station. — On  Wednesday  afternoon  fol- 
lowing the  Robb  paper  on  steam  turbines,  some  300  members  went 
en  masse  to  the  new  Fisk  Street  station  of  the  Chicago  Edison  and 
Commonwealth  Companies,  headed  by  President  Insull  and  Vice- 
President  Ferguson,  where,  as  already  noted  in  these  pages,  bold 
engineering  work  of  a  sensational  character  is  being  done  in  the 
equipment  of  the  largest  steam  turbine  generating  plant  in  the  world. 
The  party  took  trolley  cars  to  the  Van  Buren  Street  bridge  on  the 
south  branch  of  the  Chicago  River,  and  there  boarded  craft  which 
carried  them  down  the  river  to  the  imposing  and  handsome  station 
now  nearing  completion  and  already  a  conspicuous  landmark.  On 
arrival  the  party  broke  up  into  squads  of  twenty  each  under  a  guide 
and  every  corner  of  the  works  was  inspected.  A  group  photograph 
was  taken,  and  on  the  return  trip  a  portion  of  the  party  was  taken 
out  to  the  lake  and  then  landed  at  the  Chicago  Yacht  Club.  The 
Commonwealth  Company  owns  and  keeps  in  commission  an  electric 
launch  for  regular  river  service  betw-een  the  city  offices,  the  Harrison 
Street  station  and  Fisk  Street  station,  and  this  was  also  availed  of 
by  many  visitors  during  the  morning  hours  of  the  week. 

Mr.  C.  O.  Baker,  Jr.,  who  ahvays  takes  his  duties  as  master  of 
transportation  very  seriously,  was  greatly  gratified  at  being  able  to 
put  his  special  New  York  Central  and  Michigan  Central  train  into 
Chicago  more  than  an  hour  ahead  of  time.  He  and  the  party  received 
many  congratulations  of  the  speedy  trip  and  on  the  general  excellence 
and  comfort  of  the  service.  Mr.  Baker  is  rather  inclined  to  the  belief 
that  in  these  days  of  big  overgrown  conventions,  the  time  for 
"specials"  where  everybody  knows  everybody,  and  it  is  all  one  jolly 
party,  has  gone  by ;  but  he  may  be  persuaded  to  get  up  for  the  old- 
timers  at  least  a  car  to  St.  Louis  next  year.  It  was  there  some  years 
ago  that  in  recognition  of  valuable  services  already  renedred,  the 
members  of  the  Association  presented  Mr.  Baker  with  a  handsome 
loving  cup. 

Mr.  Ernest  H.  Davis,  second  vice-president,  in  the  unfortunate 
absence  of  Mr.  J.  B.  Cahoon,  from  sickness,  made  an  excellent  sec- 
retary, and  Mr.  Gaboon's  resignation  being  received,  Mr.  Davis  was 
elected  as  honorary  secretary  and  treasurer  for  the  ensuing  year. 
It  is  needless  to  say  that  the  work  of  Miss  Harriet  Billings,  the 
assistant  secretary,  was  efficiency  itself.  Miss  Douglas  also  rendered 
valuable  help,  as  well  as  Mr.  Freeman,  from  the  forces  of  the  Chicago 
Edison  Company.  Supplying  over  800  people  with  documents  and 
information  and  getting  them  registered,  is  no  mean  feat,  when  added 
to  the  work  of  a  busy  convention  sitting  twice  daily. 

The  Question  Box  instituted  last  year  by  President  Doherty 
was  an  even  greater  success  this  year.  Mr.  H.  T.  Hartman,  who  had 
been  appointed  editor,  made  a  great  success  of  his  labor  of  love, 
and  turned  out  a  separate  pamphlet  in  excellent  style,  embracing 
just  200  pages,  with  a  careful  index.  All  the  matter  was  carefully 
and  intelligently  edited,  and  the  bulk  of  it  is  very  interesting  data 
from  men  well  posted  on  the  details  of  the  industry.  Bulky  as  it 
is,  the  pamphlet  does  not  include  all  the  material  offered,  as  some 
of  the  best  stuff  came  in  at  too  late  a  moment  to  be  included. 
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Ladiks  at  Tiiii  Co.NVKNTiuN  lliis  year  were  strangely  few  and  far 
between,  from  out  of  town,  but  the  hospitality  extended  was  none 
the  less  cordial  and  generous.  There  were  tally-ho  rides,  receptions, 
theatre  parties  and  other  amusements  to  wile  away  the  week,  and 
occupy  the  hours  when  husband,  brothers  and  other  relatives  were 
discussing  Ohm's  law  in  all  its  practical  aspects  and  bearings.  The 
Pompeian  Court  in  ilu-  .\nncx  became  the  general  gathering  place 
in  the  evening,  wIktc  many  ladies  could  be  seen  in  handsome  cos- 
tumes. 


CURRENT  NEWS  AND  NOTES. 


New  York  Electrical  Society. 

The  New  York  Electrical  Society  will  hold  its  annual  meeting  for 
ihe  election  of  officers  at  the  Cafe  Boulevard,  Tenth  Street  and 
Second  Avenue,  New  York,  Wednesday,  June  10,  at  9  P.  M.  At  7 
o'clock  a  dinner  will  be  served  for  the  members  and  their  friends. 

A  special  meeting  of  the  Society  was  held  on  the  evening  of  June 
I  for  the  consideration  and  discussion  of  the  amendments  to  the 
Constitution  and  By-Laws  reported  by  the  executive  committee  to 
the  234th  meeting  of  the  Society  April  29.  The  meeting  resolved 
that  the  amendments  of  the  Executive  Committee  be  adopted,  with 
the  exception  of  two  clauses,  bearing  respectively  on  the  eligibility 
of  the  president  for  a  second  immediate  term,  and  the  method  of 
electing  the  officers  of  the  society.  In  lieu  of  the  first  of  these  clauses, 
a  motion  was  adopted  that  no  officer  except  the  secretary  and  the 
treasurer  should  be  eligible  for  immediate  re-election.  As  a  sub- 
stitute for  the  second  clause  it  was  resolved  that  the  election  of 
officers  should  be  by  ballot,  and  the  method  to  be  adopted  should 
be  substantially  that  now  used  by  the  American  Institute  of  Elec- 
trical Engineers. 

The  attendance  at  the  meeting  could  hardly  be  considered  as  rep- 
resentative, being  only  15  out  of  a  membership  of  over  600.  A 
portion  of  the  membership  is  strongly  in  favor  of  leaving  the  nom- 
ination of  officers  in  the  hands  of  a  nominating  committee. 


Canadian  Electrical  Association. 


The  Canadian  Electrical  Association  will  hold  its  thirtec-nth  annual 
convention  at  the  King  Edward  Hotel,  Toronto,  June  10,  11  and  12. 
Papers  will  be  read  as  follows : 

Wednesday,  June  10. — "Long-Distance  Transmission,"  by  Mr.  Paul 
Lincoln,  Pittsburg,  Pa.     Question  Box. 

Thursday,  June  11  (10  A.  M.). — "Individual  Electric  Drive  and 
its  Relation  to  the  New  Shop  Methods,"  by  Mr.  R.  T.  Lozier,  Cin- 
cinnati, Ohio ;  "Some  Points  Relating  to  Submarine  Power  Cables," 
by  Mr.  G.  U.  G.  Holman,  Quebec.  2  P.  M.— "Single-Phase  Alter- 
nating Motors  as  a  Means  of  Increasing  Station  Earnings,"  by  Mr. 
W.  A.  Layman,  St.  Louis,  Mo. ;  "Transformers  for  High-Voltage 
Transmission  Lines,"  by  Mr.  J.  W.  Farley.     Question  Box. 

On  Friday,  June  12,  the  election  of  officers  will  be  held. 

Social  Features. — Wednesday,  June  10,  4  P.  M.,  tally-ho  drive  to 
points  of  interest  in  the  city  by  courtesy  of  Canadian  General  Electric 
Company;  8  P.  M.,  excursion  by  special  steamer  and  band  concert 
at  Toronto  Island.  Thursday,  June  11,  4  P.  M.,  visit  by  special 
cars  to  the  works  of  the  Canada  Foundry  Company,  by  courtesy  of 
the  company ;  g  P.  M.,  annual  Association  dinner,  King  Edward 
Hotel. 


Cheap   Food   at   Last. 

The  London  Lancet,  a  medical  publication,  announce  recently  that 
some  day  the  world's  food  supply  may  be  furnished  by  electricity. 
By  passing  a  current  through  soda  water  or  water  impregnated  with 
carbonic  acid  gas,  a  series  of  products  is  formed  culminating  in 
ougars.  But  the  food-value  is  dependent  on  the  building  up  of 
proteid  in  the  same  way ;  and  there  lies  the  doubt.  "Carbonic  acid 
gas  and  water  are  abundant  enough  through  the  whole  world,"  says 
the  Lancet,  "and  to  convert  these  simple  substances  into  complex 
foodstuffs,  for  the  supply  of  which  wc  have  to  look  to  far  countries, 
by  simply  manipulating  them  with  the  electric  current,  surely  prom- 
ises to  bring  about  one  of  the  greatest  revolutions  in  the  history  of 
the  world."  We  don't  see  any  trouble  at  all  about  the  "simple  manip- 
ulation."   All  that  is  necessary  is  to  do  it. 


CABLE  TO  MANILA. — A  cable  dispatch  from  Manila  of  June 
2  says :  "The  British  cable  steamer  Anglia,  engaged  in  laying  the 
Commercial  Pacific  cable,  arrived  at  Guam  at  midnight.  She  had 
good  weather  throughout  and  her  trip  from  this  port  was  entirely 
successful.  It  is  expected  that  the  Guam  end  of  the  cable  will  be 
spliced  to-day,  completing  connection  between  Manila  and  Guam." 


PHILADELPHIA  MEETING  A.  I.  E.  £.— The  last  meeting  for 
the  season  of  the  Philadelphia  branch  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  on  Monday  evening,  June  8,  at  8 
o'clock,  at  Drexel  Institute,  Thirty-second  and  Chestnut  Streets. 
Mr.  Joseph  Menchen,  of  New  York,  designer  of  electrical  theatrical 
effects,  will  show  how  electricity  is  made  use  of  on  the  stage,  and 
will  illustrate  with  actual  apparatus  and  scenery,  how  such  effects  as 
waterfalls,  sand  storms,  moving  clouds,  water  ripples,  rainbows,  etc., 
etc.,  are  produced  upon  the  stage.  Mr.  W.  L.  Hodges  expects  to 
show  experimentally  the  speaking  arc.  There  will  be  an  informal 
dinner  at  Boothby's,  Chestnut  Street,  below  Thirteenth,  which  all 
members  are  invited  to  attend. 


INSTITUTE  NIAGARA  MEETING.— To  judge  from  the  in- 
terest that  is  being  shown  and  the  work  being  done  at  Chicago,  the 
July  meeting  of  the  A.  I.  E.  E.  at  Niagara  Falls  will  be  the  most 
successful  one  in  the  history  of  the  body.  It  it  safe  to  say  that 
Chicago  and  the  middle  west  will  be  well  represented,  and  will  send 
not  only  a  large  delegation,  but  also  the  newly-elected  president  of 
the  Institute,  Bion  J.  Arnold.  A  most  energetic  campaign  is  to  be 
made  by  a  committee  appointed  by  the  local  secretary,  P.  Junkers feld. 
This  consists  of  Homer  E.  Niesz,  chairman  ;  Trueman  B.  Gaylord 
and  V.  R.  Lansingh.  These  gentlemen  will  also  have  charge  of  the 
transportation. 


TESTA'S  WORK.— The  New  York  Sun  has  the  folloving  edi- 
torial note :  "It  is  now  a  little  more  than  two  years  since  the  Sun 
gave  to  the  world  Mr.  Tesla's  announcement  that,  some  time  within 
the  eight  months  following,  he  would  send  a  wireless  telegram  across 
the  Atlantic  Ocean.  With  the  failure  of  that  prediction  the  public 
is  familiar,  although  not  with  the  immediate  cause.  As  we  under- 
stand it,  progress  toward  fulfilment  revealed  possibilities  so  much 
greater  that  it  was  determined  to  aim  at  a  higher  mark,  and  we  are 
now  authorized  to  say  in  Mr.  Tesla's  behalf  that  some  time  w-ithin 
the  present  year  he  will  send  wireless  telegrams  to  the  other  side 
of  the  world.  The  Tesla  oscillator  is  to  deliver  to  the  earth  the 
shock  that  will  be  felt  and  recorded  on  its  uttermost  confines.  As 
before,  we  have  to  wait  and  see,  doubtful  because  of  the  miraculous 
character  of  the  task,  but  hopeful  on  the  strength  of  the  wonders 
that  science  has  already  done." 


WIRELESS  TELEGRAPHY  ON  THE  LAKES.-Special  tele- 
grams from  Chicago  state  that  the  wireless  stations  at  Chicago  and 
Milwaukee  exchanged  their  first  dispatches  on  June  I.  Mayors  Har- 
rison and  Rose  complimented  each  other,  and  several  other  persons 
exchanged  greetings.  At  the  Chicago  station  only  four  persons  were 
present.  They  were  Henry  W.  Beauclerc,  Chicago  representative  of 
the  Marconi  Company;  W.  W.  Bradfield,  Marconi's  chief  assistant; 
H.  J.  Round,  another  of  Marconi's  engineering  staff,  and  H.  J. 
Moffitt.  In  Milwaukee  the  party  which  attended  the  opening  con- 
sisted of  Mayor  Rose.  F.  G.  Bigelow,  president  01  the  Firr'  National 
Bank  of  Milwaukee;  John  I.  Beggs,  president  of  the  Milwaukee 
Electric  Railway  &  Light  Company;  E.  C.  Lewis,  of  New  York 
City,  a  director  of  the  Marconi  Company,  and  C.  H.  Taylor,  who  is 
in  charge  of  the  Milwaukee  station.  The  two  stations  on  Lake  Mich- 
igan have  been  erected  by  the  Marconi  Company  and  will  be  used 
for  the  transmission  of  ordinary  paid  messages.  Negotiations  are 
now  on  with  a  board  of  trade  concern  for  the  transmission  of  market 
and  stock  quotations.  A  station  will  be  built  at  South  Haven  within 
a  short  time,  and  the  system  will  be  gradually  expanded  until  every 
port  on  the  great  lakes  has  a  station.  This  is  the  plan  of  the  Marconi 
Company.  It  is  also  intended  to  instal  Marconi  instruments  on  some 
of  the  larger  lake  vessels. 
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I'KHI'HNHON  01-  IIUNTIXG-A  i.ati-m  w■,\^  granud  on  May 
ij  to  Mr,  Hcrinnnn  F.  T.  lirbcn,  of  Sclicncctady,  N.  V.,  for  imans 
to  prevent  luintint!  of  syiiclirutioiis  alternating-current  niachiiK-ry. 
Tins  means  consists  in  the  use  of  coiuluclors  looped  or  shorl-cir- 
cuited  about  the  pole-tips,  together  with  bridging  conductors  ex- 
tending between  short-circuited  conductors  about  adjacent  pole- 
tips.  In  case  of  hunting,  the  llu.s  through  the  pole  corners  varies 
periodically,  and  this  variation  is  strongly  opposed  by  the  currents 
Muluced  in  the  above  system  of  conductors.  This  reaction  imposes 
a  strong  restramt  upon  any  tendency  to  hunt  which  the  machine  may 
have,  m  a  manner  similar  to  the  action  of  previ')ii>  devices,  designed 
for  the  same  purpose. 


I'OST.IL  TELLiiRAl'H  I'liXSlOXS.—TUv  Postal  Telegraph 
Cable  Company  announces  in  a  circular  distributed  broadcast  over 
its  system  that  it  will  pension  all  employees  who  have  become  in- 
capacitated after  having  served  the  company  continuously  for  fif- 
teen years.  After  fifteen  years  such  operator  may  draw  jo  per  cent, 
of  his  salary  when  he  leaves  the  service.  Every  year  thereafter  an 
additional  3  per  cent,  is  added  to  this  until  the  beneficiary  receives 
half  of  the  salary  he  received  when  at  his  best.  The  pension  plan 
becomes  operative  at  once.  It  was  the  earnest  desire  of  John 
VV.  Mackay,  late  president  of  the  Postal  Company,  that  some  pro- 
visions be  made  for  the  benefit  of  faithful  employees  who  had  grown 
old  in  the  service  and  whose  usefulness  had  been  impaired  by  age 
or  misfortune. 


SYXCHRONIZING  APPARATUS  FOR  ALTERNATORS.— 
A  patent  was  granted  on  May  12  to  Mr.  Fred  T.  Dow  for  a  simple 
arrangement  for  connecting  alternators  in  parallel.  There  is  one 
common  synchronizing  circuit  for  all  the  machines  of  the  station, 
which  contains  any  desirable  phase  indicator,  such  as  an  incan- 
descent lamp  or  a  voltmeter,  or  both.  This  synchronizing  circuit 
is  normally  closed,  but  the  e.m.f.  of  any  pair  of  alternators  in  the 
station  may  be  impressed  upon  it.  For  this  purpose  each  alternator 
is  connected  with  the  primary  of  a  step-down  transformer,  and  the 
Aicondary  of  each  transformer  may  be  inserted  into  the  synchroniz- 
ing circuit  by  simply  putting  a  plug  into  a  socket.  When  several 
niachines  are  operating  and  another  one  is  to  be  connected  in  parallel 
with  them,  the  secondaries  of  one  of  the  former  and  of  the  new- 
machine  are  inserted  in  series  into  the  phase-indicator  circuit,  and 
when  the  lamps  indicate  maximum  potential  and  the  voltmeter 
needle  attains  a  condition  of  minimum  vibration,  the  new  machine 
is  connected  to  the  distributing  circuit. 


POWER  FACTOR  METER.— A  patent  was  granted  on  May  26 
to  Mr.  Otto  Holz  for  various  forms  of  a  power  factor  meter  for  use 
in  polyphase  circuits,  all  forms  being  based  on  the  principle  that  in 
an  equally  loaded  polyphase  system  the  ratio  of  the  readings  of  two 
wattmeters,  connected  with  different  phases,  is  a  function  of  the 
power  factor.  In  each  type  of  instrument,  there  is  a  fixed  and  a 
movable  member,  the  latter  being  acted  upon  by  tw-o  opposing  torques, 
which  represent  the  two  w-attmeter  readings  mentioned.  The  movable 
coil  assumes  a  position  in  which  the  two  torques  balance  each  other 
and  this  position  thus  becomes  a  function  of  the  power  factor.  The 
first  type  described  contains  two  fixed  current  windings  and  two 
voltage  windings,  which  are  mounted  on  one  movable  shaft.  Each 
current  coil  and  its  corresponding  voltage  coil  constitute  a  wattmeter 
and  the  connections  are  so  made  that  one  potential  coil  tends  to 
turn  in  a  direction  opposite  from  the  other.  In  a  three-phase  system, 
for  instance,  the  two  current  coils  may  be  inserted  in  fuse  I  and  3  and 
the  two  voltage  coils  are  connected  between  phase  i  and  2,  and 
between  phase  2  and  3  respectively.  This  type  of  instrument  may 
be  simplified  by  using  only  one  fixed  current  coil  and  two  movable 
voltage  coils,  or  by  using  two  fixed  current  coils  and  a  single  movable 
potential  coil.  Other  types  of  this  instrument  operate  by  electro- 
static instead  of  electrodynamic  action,  although  the  fundamental 
principle  is  the  same. 


ll'IRELESS  TELEGRAPHY.— A  patent  was  granted  on  May  26 
to  Mr.  James  Foster  King  on  a  form  of  receiving  apparatus  for  wire- 
less telegraphy  which  differs  in  several  details  from  previous  forms. 
While  in  ordinary  practice  the  receiver-relay  is  operated  in  the  re- 
ceiving circuit  direct,  in  the  present  case  it  is  actuated  from  a  sec- 
ondary or  induced  circuit.  The  coherer  is  a  glass-sealed  tube  in 
which  are  carried  two  silver  plates  with  flat  upper  surfaces,  separated 


longitvidmully  by  msulation  ;  of  these  plates  the  one  is  earthed  and  the 
other  coimected  with  the  vertical  wire.  On  these  plates  are  placed 
the  coherer  particles  which  have  a  magnetic  core  of  iron,  surrounded 
by  u  very  tinn,  well  conducting,  but  non -magnetic  and  non-oxidi/able 
covering  of  platinum;  the  purpose  is  to  prevent  the  destructive  action 
of  spark.s  and  to  produce  u  better  contact  between  the  particles,  so 
that  more  current  Hows  through  the  coherer  than  would  otherwise 
be  the  case.  O.xidalion  of  the  particles  is  further  prevented  by  ex- 
haustmg  tliC  air  from  the  tube.  The  top  of  the  coherer  tube  is 
secured  to  a  magnet  pole  piece  connected  to  the  iron  core  of  an 
induction  coil.  The  primary  of  this  induction  c<jil  is  connected  in 
series  with  the  coherer  plates,  the  coherer  battery,  a  choking  coil  and 
a  part  of  the  aerial  circuit.  The  secondary  of  the  induction  coil  con- 
tains the  receiving  relay.  When  a  wave  arrives  the  |)articlcs  cohere 
and  the  battery  sends  a  current  through  the  primary  of  the  induction 
coil.  This  has  a  double  effect:  it  induces  a  current  in  the  secondary 
connected  to  the  relay  and  at  the  same  time  energizes  the  magnet 
pole  piece,  which  raises  the  coherer  particles  from  the  plates  and 
causes  them  to  decohere. 


ELECTROLYTIC  ARC  LIGHT.— A  patent  was  granted  on  May 
ig  to  Mr.  William  J.  Dean,  of  Chicago,  assignor  to  the  General 
Electric  Company,  for  an  electric  arc  lamp  in  which  the  principle 
of  the  Nernst  lamp  is  employed  in  so  far  as  the  final  arc  is  formed 
between  two  cores  of  some  refractory  oxide,  such  as  zirconium  or 
magnesium,  which  have  a  high  resistance  when  cold,  but  become 
conductors  when  heated  to  incandescence,  and  remains  incandescent 
with  little  loss  of  material.  The  difficulty  of  such  an  electrolytic 
arc  lamp  lies,  of  course,  in  the  starting  of  the  arc  and  the  method 
of  overcoming  this  difficulty  is  the  essential  point  of  Mr.  Dean's 
invention.  Both  electrodes  are  in  tubular  form,  with  an  inner  core 
of  the  refractory  electrolytic  conductor,  and  an  outer  shell  of  carbon. 
The  two  electrodes  are  placed  vertically  one  above  the  other,  and 
the  electrolytic  core  of  the  upper  electrode  is  loose  in  its  carbon 
shell.  When  no  current  is  flowing,  the  end  of  the  upper  electrode 
rests  upon  the  lower  one,  the  two  cores  and  the  two  shells  being  in 
contact.  On  closing  the  circuit,  current  passes  through  the  two 
carbon  shells,  and  by  an  electromagnetic  clutch  device  the  upper 
shell  is  raised  and.  strikes  an  arc  between  it  and  the  lower  shell. 
This  arc  heats  the  tw'o  electrolytic  cores  until  their  resistance  be- 
comes less  than  that  of  the  carbons ;  the  current  then  passes  mainly 
through  the  inner  cores  and,  by  the  action  of  the  increased  current 
upon  the  electromagnetic  clutch  mechanism,  the  upper  shell  is  further 
raised.  In  rising,  it  strikes  a  nose  provided  at  the  upper  end  of  the 
core  and  thus  takes  this  core  upwards.  The  arc  is  then  found  be- 
tween the  two  elccirolvtic  cores. 


POWER  FACTOR  REGULATOR.— A  patent  granted  May  5  to 
T.  J.  Johnston  describes  a  means  whereby  an  alternating-current 
circuit  may  be  automatically  and  continuously  compensated  for  vary- 
ing differences  of  phase  between  the  e.m.f.  and  current  flowing,  due 
to  inductive  devices  in  the  circuit.  Advantage  is  taken  of  the  prop- 
erty of  the  synchronous  motor  whereby  through  change  of  field  ex- 
citation it  may  be  caused  to  give  either  a  leading  or  lagging  current. 
On  the  shaft  of  a  synchronous  motor  is  mounted  the  armature  of  the 
motor  exciter,  this  armature  being  connected  by  a  pair  of  slip  rings 
and  brushes  to  the  secondary  of  a  transformer,  the  primary  of 
which  is  in  series  with  one  leg  of  the  circuit  to  be  compensated. 
The  field  current  for  the  synchronous  motor  is  taken  from  a  com- 
mutator on  the  exciter  armature,  there  being  a  regulating  rheostat 
in  the  field  circuit.  The  polar  points  of  the  exciter  armature  should 
be  so  disposed  that  the  maximum  magnetization  due  to  the  wave 
of  the  main  alternating  current  will  be  of  opposite  sign  to  the  mag- 
netization of  the  field  poles  and  somewhat  ahead  of  that  due  to  the 
rotation  of  the  armature  across  the  poles.  Under  this  condition  if 
the  current  in  the  main  circuit  leads  the  e.m.f.  the  resultant  mag- 
netization due  to  the  alternating  current  and  the  e.xciter  field  will  be 
cut  down,  and  the  current  in  the  field  of  the  synchronous  motor  will 
diminish,  lowering  its  magnetization.  The  synchronous  motor  thus 
becomes  under-excited  and  furnishes'an  inductive  reactance  to  the 
system  which  neutralizes  the  leading  current.  On  the  other  hand, 
if  the  current  lags  the  resultant  magnetization  of  the  exciter  arma- 
ture is  such,  inasmuch  as  the  magnetic  maxima  due  to  the  alter- 
nating current  and  to  the  exciter  field  come  more  in  line,  as  to  in- 
crease the  petential  and  current  of  the  exciter,  thus  raising  the  effec- 
tive field  magnetization  of  the  motor  and  furnishing  a  capacity  re- 
actance which  neutralizes  the  lagging  current. 
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Letters  to  the  Editors. 


circuit,  as  before  indicated  by  myself  in  these  columns  (April  5,  1902, 
p.  606),  but  also  by  the  short-circuiting  of  the  rotor  coils  through  the 


The  Use  of  Differentially  Wound  Telephone  Receiver     'crushes. 


in  Electrical   Measurements. 


These  two  ways  of  damping  of  harmonics  which  I  have  personally 


To  the  Editors  of  Electrical  World  and  Engineer: 

SiKs: — After  I  had  forwarded  you  an  article  on  the  use  of  differ- 
ential telephone  receiver  in  electrical  measurements,  I  found  that 
the  additional  resistances,  rr,  in  Fig.  i  for  the  comparison  of  capaci- 
ties were  superfluous.  The  necessary  and  sufficient  condition  is  that 
the  capacity  reactances  of  the  capacities  to  be  compared  are  very 
large  with  respect  to  the  resistance  and  ihe  inductance  of  the  receiver 
coils  and  K. 

Tokyo,  J.\pax.  H.  Ho. 

[The  article  by  Prof.  Ho  appeared  in  our  issue  of  May  23. — Eds.] 


Commutation  of  Alternators. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  believe  it  would  interest  your  readers  to  know  that  the 
commutation  of  alternators  of  my  design,  in  which  I  make  use  of 
the  ordinary  winding  of  the  continuous-current  armatures  is  as 
good  with  few  bars  on  the  commutator  as  with  many.  With  a 
drum  winding  consisting  of  twelve  coils  divided  into  six  slots  per 
complete  magnetic  circuit  (accompanying  sketch),  the  commutation 
is  perfect.  The  damping  of  harmonics  is  produced  automatically 
not  only  by  the   >hort-circuiting  of  the   rotor  through  the  e.xciting 


COMMUT.XTION    OF    ALTERN.\T0RS. 

discovered  are  more  than  sufScient  to  suppress  every  harmonic  and 
to  give  a  perfect  commutation.  Instead  of  placing  the  coils  in  one 
slot  only  it  is  possible  to  put  them  in  several  slots  per  pole,  as  pro- 
posed by  Mr.  Fischer-Hinnen  for  continuous-current  dynamos. 
P.\Ris,  Fr.ance.  M.  L.\tour. 


Dyna.v.os,  Motor: 


_FO. 


Non-Syiicliio::j:;j  Alternating-Current  Generators. — Feid.mann. — 
An  abstract  of  a  p;ii;er  read  before  the  Cologne  Electrical  Society 
on  non-synchronov.s  aitcinating-current  generators.  After  some 
general  notes  on  the  reversibility  of  induction  motors  for  the  pur- 
pose of  using  them  as  generators,  he  discussed  the  prospects  of  the 
new  compensated  Heyland  machines  in  practice.  They  may  be 
connected  in  parallel  in  the  same  simple  way  as  direct-current 
dynamos,  without  regard  for  synchronism ;  if  the  non-synchronous 
dynamo  is  running  too  slowly  when  connected  in  parallel  with  an- 
other, it  simply  takes  current  as  a  motor ;  if  it  is  running  too  quickly, 
it  gives  off  to  the  network  the  power  corresponding  to  its  speed. 
Another  similarity  with  direct-current,  shunt  dynamos  is  that  they 
give  more  or  less  power  according  to  their  higher  or  lower  speed. 
But  this  is  the  case  only  within  certain  speed  limits ;  this  fact  gives 
new  points  of  view  for  the  construction  of  the  steam  engine  regu- 
lators. Another  new  property  is  the  possibility  of  using  these  ma- 
chines in  series.  If,  besides  the  shunt  excitation,  the  main  current 
is  also  led  into  the  Heyland  commutator,  the  machine  may  be  abso- 
lutely compounded.  Such  compound  generators  have  been  bulit 
for  trial  by  Brown,  Boveri  &  Co.  (100  hp),  and  some  smaller  ones 
by  Schuckert,  Lahmeyer,  Siemens  &  Halske,  and  the  General  Elec- 
tric Company,  of  Berlin.  They  may  also  be  used  instead  of  the 
synchronous  machine  required  in  the  central  station  to  set  the  step. 
The  operation  of  such  a  station  would  be  relatively  simple,  especially 
if  the  larger  motors  connected  to  the  network  were  compensated 
for  unity  power  factor,  so  that  they  take  no  wattless  currents  from 
the  line.  Of  course,  prophecy  does  not  prove  anything,  but  it  seems 
as  though  this  new  type  of  dynamo  may  soon  be  of  considerable 
importance  in  practice. — Elek.  Zcit.,  May  14. 

Thrce-Phase  Generator  tcith  Small  Voltaic  Drofi. — Kehse. — A 
communication  referring  to  a  recent  description  by  Heyland  of  a 
three-phase  generator  with  small  voltage  drop,  which  in  this  case 
was  due  to  high  saturation  of  the  pole  cores.  In  order  to  reduce 
the  voltage  drop  of  a  machine,  it  is  necessary  to  have  the  counter- 
ampere  windings  and  the  stray  field  e.m.f.  small ;  this  can  of  course 
be  done  by  designing  machines  of  large  dimensions,  but  they  are 
expensive.     Another  method    is   the  use   of   highly   saturated    teeth 


..-.-.a.  iho  use  01  several   (three  to  five)  slots  per  pole  and  phase.     He 
....... ;3  ilic  saturations  01  20,000  to  24,000,  as  used  in  direct-current 

machines,  may  also  be  applied  to  alternators.  While  the  loss  per 
unit  of  volume  is  larger,  the  heat  may  be  easily  removed  by  air 
canals.  The  heat  in  the  teeth  is  due  to  rotating  hysteresis ;  as  found 
by  recent  investigation,  the  losses  at  an  induction  of  20,000  are  not 
much  greater  than  at  16,000.  He  gives  a  numerical  example  showing 
the  calculation  of  the  losses.' — Elek.  Zcit.,  May  7. 

REFERENCES. 

Compensated  Alternators. — Bragstad. — The  first  part  of  an  article 
illustrated  by  diagrams,  being  a  contribution  to  the  theory  of  poly- 
phase commutator  motors  with  shunt  excitation.  The  theories 
which  so  far  have  been  published  on  such  machines  can  be  considered 
only  as  a  first  approximation,  because  the  influence  of  stray  fields, 
of  ohmic  losses  and  of  the  slip,  are  neglected.  The  author  takes 
these  factors  into  account,  but  does  not  consider  what  happens  in 
the  commutator,  and  in  the  coils  which  are  short-circuited  by  the 
brushes.  He  first  investigated  what  takes  place  when  a  direct- 
current  winding  revolves  in  a  rotating  field  and  discusses  the  ratio 
of  the  e.m.f's  and  currents  in  the  stator  and  the  rotor. — Elek.  Zcit., 
May  14. 

Alternators  in  Parallel. — Georges. — .\  communication  on  the  surg- 
ing of  alternating-current  machines  connected  in  parallel.  He  re- 
plies at  length  to  some  recent  critical  remarks  of  Benischke. — Elek. 
Zcit.,  May  14. 

Output  of  Traction  Motors. — Barbillton. — .•X  brief  mathematical 
article,  illustrated  by  diagrams,  on  a  simple  practical  method  for 
determining  the  characteristic  curves  of  a  traction  motor  at  various 
loads,  if  its  characteristic  curves  are  given  for  one  special  case.  A 
series  motor  with  resistance  inserted  in  the  armature  for  speed  reg- 
ulation, is  considered ;  the  curves  of  the  speed,  output  and  traction 
effort  as  functions  of  the  current  are  assumed  to  be  given  for  no 
resistance  in  the  armature.  He  describes  methods  for  determining 
therefrom  the  corresponding  curves  of  the  speed  and  output,  when 
resistances  are  inserted  in  the  armature. — I.'Eclairage  Elec.,  May  16. 

Converters. — Verhoegkx. — A  mathematical  article  illustrated  by 
diagrams  in  which  he  gives  a  general  analysis  of  the  currents  in 
the  armature  of  converters  or  double-current  generators. — L'Eclair- 
age  Elec.  May  16. 
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LU.IIIS   AND    l.l(;ilTINi;. 

liUcInc  Linliting  of  the  AUicrsltot  tamfs.  -An  illusHMtc<l  ilc- 
scriptioii  of  n  very  large  private  liKliting  iiiNtnllatioii,  will)  steam 
turbines  for  power  generation.  There  are  tlircc  turbines.  runnniR 
at  J.txx)  to  3,200  r.p.ni.,  ami  directly  coupteil  to  2So-kw,  shunt-wound, 
direct-current  generators  givuig  current  at  4(W  to  450  volts.  Reg 
ulation  is  accomplished  by  means  of  an  electric  governor  consisting 
of  a  solenoid  and  a  plunger  acting  against  the  pull  of  a  certain 
spring,  l-lach  turbine  is  also  fitted  with  a  centrifugal  governor. 
There  is  also  one  loo-kw  turbo-generator  with  two  dynamos 
mounted  in  tandem  on  the  shaft,  which  may  be  used  as  a  steam  bal- 
ancer when  desired.  For  boosting  and  balancing,  four  machines 
arc  mounted  on  one  shaft,  and  comprise  two  compound-wouml  ma- 
chines for  balancing,  capable  of  dealing  with  icw  amp.  out  of  balance, 
and  driving  two  generators,  each  capable  of  raising  the  pressure  100 
volts  when  250  amp.  is  passing  through  them.  There  is  a  battery 
of  230  cells  with  a  capacity  of  100  amp.  for  10  hours  and  Ji  regu- 
Jating  cells  at  each  outer  end.  There  arc  about  16,000  lamps  of 
8  cp  employed  in  internal  lighting  and  100  lip  for  motors  for  various 
purposes. — Lond.  Elcc,  May.  15. 

Mercury  I'ltpor  Arc. — Stark. — An  illustrated  description  of  some 
experiments  with  the  mercury  vapor  arc.  It  such  an  arc  is  passed 
through  a  vacuum  tube  which  communicates  with  another  vessel 
not  in  the  direction  of  the  discharge,  then  there  is  a  higher  vapor 
tension  of  the  mercury  vapor  in  the  discharge  tube  than  in  the  vessel 
with  which  the  tube  is  connected;  some  of  the  mercury  vapor  is, 
therefore,  driven  into  this  vessel  and  can  be  observed  there  because 
it  is  still  incandescent.  He  also  made  experiments  on  the  behavior 
of  these  mercury  vapor  rays  in  a  magnetic  tield. — Pliys.  Zeit.,  May  i. 

REFERENCE. 

Electric  Liglitiitg  of  Raihvay  Cars. — Goetze.— Continuations  of  his 
illustrated  article  on  the  various  systems  used  for  the  electric  light- 
ing of  railway  cars. — Centralbl.  f.  Accum.,  April  I,  15,  May  i. 

Power. 

California  Petroleum  as  a  Fuel. — Hunt. — An  illustrated  article 
on  California  petroleum  and  its  use  as  fuel.  The  low  price  of  crude 
oil  during  the  past  two  years  has  entirely  changed  the  fuel  situation 
on  the  Pacific  coast.  It  has  very  materially  reduced  the  cost  of 
steam  power  and  has  made  it  possible  in  many  locations  and  under 
certain  conditions  of  load  factor  to  compete  with  transmitted  power 
from  hydro-electric  stations.  While  the  transmission  of  power  has 
its  own  field  when  it  will  always  control  the  situation,  it  is  a  broad 
contention  that  given  the  conditions  of  load  such  as  exist  in  San 
Francisco  to-day  in  the  best  equipped  central  stations,  and  with  oil 
at  prices  at  which  long-term  contracts  have  been  made,  steam  gen- 
crated  power  can  more  than  hold  its  own. — lour,  of  Elec,  May. 
The  same  issue  contains  an  article  on  petroleum  from  a  chemist's 
standpoint  by  O'Neill,  and  a  very  long  and  profusely-illustrated 
article  bv  Bates  on  the  application  of  crude  oil  to  gas  engines. — Jour, 
of  Elec.  May. 

REFERENCES. 

Electric  Driving  in  the  Machine  Shops. — The  first  part  of  an  article 
giving  some  notes  on  two  recent  papers  read  before  the  British  Inst. 
Elec.  Eng.  One,  by  Shatwood.  dealt  with  three  examples  of  electric 
driving  in  small  machine  shops ;  the  other,  by  Williamson,  is  a  de- 
scription of  the  driving  arrangements  at  the  works  of  Vickers  Sons 
&  Maxim.  The  notes  so  far  given  do  not  seem  to  contain  anything 
new. — Lond.  Elec.  Rev.,  May  15. 

Water  Pozver  Development. — Judge. — The  first  parts  of  a  serial 
on  the  legislative  questions  involved  in  water  power  developments. — 
L'Eclairage  Elec,  May  2,  g,  16. 


Electrolytic  Action  of  Stray  Currents  from  Tramways. — A  reprint 
of  the  rules  proposed  by  a  special  committee  of  the  German  Associa- 
tion of  Electrical  Engineers  concerning  the  protection  of  metallic 
pipes  against  earth  currents  from  electric  tramways.  The  conditions 
of  danger  and  the  zone  of  danger  are  defined.  To  diminish  these 
earth  currents  the  following  rules  are  given.  With  tramways  using 
the  two-wire  system — if  there  is  not  a  regular  reversion  of  polarity, 
at  least  once  a  day — the  rails  are  to  be  connected  w'ith  the  negative 
pole.  If  the  voltage  drop  in  the  connecting  wire  is  above  2  volts, 
this   wire   must  be   insulated.     The  rail    ioints  must  be  of   such  a 


nature  that  the  resistance  ul  the  raiU  is  increased  by  the  joints  by 
not  more  than  003  ohm  per  km  fur  a  tingle  track;  bciiides  this,  the 
two  rails  of  a  track  arc  provided  with  a  crosi  connection  at  every 
tenth  joint.  l''or  a  cloublc  track  there  is  a  cross  cuimection  of  the 
two  tracks  at  every  twentieth  joint.  The  feeding  pomls  of  the  rails 
should  be  placed  at  as  great  a  distance  from  the  pipes  as  possible. 
Under  no  circiunstances  should  the  rails  be  connected  with  the  pipes. 
For  diminishing  the  voltage  drop  in  the  rails,  return  cables  and 
sucking  dynamos  (negative  boosters  J  may  be  used.  The  junctions 
of  the  water  and  gas  pipes  should  be  made  of  insulating  material. — 
Etek:  Zeit..  May  14. 

Trolley  and  Conduit  Systems. — An  abstract  of  the  chief  engi- 
neer's report  to  the  London  County  Council  on  the  relative  costs 
and  advantages  of  the  overhead  trolley  system  and  the  underground 
conduit  system.  Some  statistical  data  and  estimates  are  first  given 
on  the  cost  of  both  systems  and  their  relative  a<lvantagcs  are  dis- 
cussed. The  diflieulties  of  construction  in  the  cr.nduit  system  are 
enumerated.  Concerning  durability  and  maintenance,  the  compari- 
son is  in  favor  of  the  conduit  system  by  reason  of  the  greater  weight 
and  rigidity,  and  the  substantial  method  of  support  of  the  con- 
ductor tecs  as  compared  with  the  flexible  overhead  wires.  In 
summing  up  the  total  costs,  the  following  figures  are  given  for  the 
conduit  system:  Conduit  construction,  rails,  roadwork,  etc.,  $70,205; 
power  station,  cables,  sub-stations,  cars,  etc.,  $61,300;  total,  $131,505. 
For  the  trolley  system:  Rails,  roadwork,  overhead  line,  etc.,  $37,480; 
power  station,  etc.,  $61,300;  total,  $98,780,  or  33.13  per  cent,  more  for 
the  conduit  system  than  for  the  trolley  system. — Lond.  Elec,  May  15. 

REn-;RENCE. 

Surface-Contact  System. — LoEvvv. — The  first  part  of  an  illustrated 
paper  read  before  the  Vienna  Electrical  Society  on  surface-contact 
systems  for  electric  tramways  and  especially  on  the  system  of  Hill- 
ischer. — Zeit.  f.  Elck.,  May  17. 

INSTALLATIONS,   SYSTEMS  AND   APPLIANCES. 

Protection  /Igaiust  Atmospheric  Discharges. — A  report  of  a  special 
committee  of  the  German  Association  of  Electrical  Engineers  on 
the  protection  of  electric  high-tension  installations  against  atmos- 
pheric discharges.  The  committee  had  sent  out  letters  of  inquiry 
to  1,000  stations  in  Germany  and  received  replies  from  170.  A  great 
variety  of  difTerent  systems  of  lightning  arresters  is  used,  but  as 
with  all  of  them  there  have  been  accidents,  it  seems  that  there  is  no 
absolutely  sure  protection  against  atmospheric  discharges.  The 
opinion  is,  however,  expressed  that  for  high-tension  installations 
horn  lightning  arresters  have  given  the  best  results,  and  for  low- 
tension  installations,  those  with  magnetic  and  with  "automatic"  ex- 
tinction of  the  spark  were  the  best.  With  horn  lightning  arresters 
in  free  air,  short-circuits  may  be  caused  by  rain  or  snow,  when  the 
spark-gap  is  short ;  but  there  are  no  bad  efifects,  as  the  arc  produced 
is  at  once  extinguished  as  though  it  was  caused  by  an  atmospheric 
discharge.  Of  course,  there  is  a  considerable  voltage  drop  in  the 
network ;  to  avoid  this  the  lightning  arrester  should  be  placed  under 
a  roof  which  is  preferred  to  using  a  long  spark-gap.  The  lightning 
arresters  should  be  examined  from  time  to  time.  The  fact  that  at- 
mospheric discharges  occurred  at  times  when  there  was  no  thun- 
derstorm, is  confirmed  repeatedly.  In  some  installations  the  earth- 
ing is  done  by  connections  to  water  pipes,  but  the  committee  thinks 
this  is  not  advisable,  because  if  there  are  simultaneous  discharges  on 
lightning  arresters  of  different  poles,  then  the  line  is  short-circuited 
by  means  of  the  arcs  through  the  water  pipes.  Some  notes  are 
given  on  the  earthing  of  machines  or  transformers.  Among  the 
plants^n  which  there  have  been  no  disturbances — there  was  a 
greater  percentage  in  which  the  frames  of  the  machines  were  espe- 
cially earthed,  than  of  those  in  which  they  were  specially  insulated. 
Nvertheless  it  W'ould  be  wrong  to  conclude  that  the  earthing  of  the 
iron  frame  is  a  means  of  avoiding  disturbances  due  to  atmospheric 
discharges,  because  the  action  of  the  lightning  arresters  must  be 
taken  into  account  and  because  the  number  of  those  plants  in  which 
the  frames  are  either  specially  earthed  or  specially  insulated,  is  too 
small  to  draw  safe  conclusions. — Elek.  Zeit.,  May  7. 

Use  of  Meters. — An  abstract  of  the  report  of  a  committee,  ap- 
pointed by  the  Professional  Syndicate  of  Electric  Stations,  on  the 
use  of  meters  in  the  systems  of  French  central  stations.  The  report 
gives  a  summary  of  the  replies  received  to  inquiries  sent  to  the 
different  central  stations.  For  direct  current,  motor  meters  are 
universally  used.    The  meters  are  tested  at  different  intervals  by  the 
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different  stations,  these  intervals  varying  between  one  month  and 
two  years ;  in  some  stations  they  are  tested  only  upon  a  complaint 
of  a  customer.  The  replies  received  concerning  starting  and  exact- 
ness were  ratiier  uniform;  they  indicate  that  a  meter  starts  at  about 
one-fiftieth  of  its  normal  power  and  that  the  accuracy  is  about  one- 
twentieth  of  this  power.  The  use  of  the  O.  K.  (O'Keenan)  meter 
is  less  general  than  that  of  the  Thomson  meter ;  but  the  former  seems 
to  be  considered  to  be  more  sensitive.  Concerning  alternating- 
current  meters,  less  replies  were  received.  The  following  types 
arc  in  use:  Batault,  Blathy,  Japy,  and  that  of  the  Creil  Co.  The 
meters  are  said  to'  register  the  wattless  current  at  a  power  factor 
above  0.6  to  0.8 ;  some  are  said  to  be  exact  for  a  power  factor  of  0.3. 
They  are  practically  independent  of  the  variations  of  e.m.f.,  and 
of  the  wave  form.  Nothing  is  said  on  the  influence  of  the  fre- 
quency.— L'Ind.  Elec,  April  25. 

REFERENCE. 

Stvitchboards. — Benischke. — An  illustrated  paper  read  before  the 
Vienna  Electrical  Society  on  the  design  and  installation  of  switch- 
boards for  high-tension  plants. — Zcit.  /'.  Elek.,  May  15. 

Wires,  Wiring  and  Conduits. 

Standardization  of  Conductors  and  Cables. — Sets  of  standardiza- 
tion rules  for  electric  conductors  and  cables  of  various  types,  as 
proposed  by  a  special  conmiittee  of  the  German  Association  of 
Electrical  Engineers.  In  the  rules  for  copper  conductors,  the  specific 
resistance  of  copper  is  defined  as  the  resistance  in  ohms  of  i  meter 
length  and  i  sq.  mm  cross-section  at  15°  C.  The  conductivity  is 
the  reciprocal  value  of  this  resistance.  Copper,  the  specific  resistance 
of  which  is  greater  than  00175,  or  the  conductivity  of  which  is 
smaller  than  57,  should  not  be  accepted  for  conductors.  Copper 
of  the  conductivity  60  is  to  be  considered  as  standard  copper  of  100 
per  cent,  conductivity.  The  temperature  coefficient  per  degree  C.  is 
assumed  to  be  0.4  per  cent. — Elck.  Zcit.,  May  7. 

Electro-Physics  and  Magnetism. 

Dynamics  of  the  Electric  Field. — J.  J.  Thomson. — A  paper  in 
which  he  investigates  some  of  the  consequences  of  the  distribution 
of  mechanical  momentum  in  the  electromagnetic  field,  occasioned  by 
the  presence  of  electric  displacement  and  magnetic  induction.  He 
arrives  at  the  view  that  the  lines  of  electric  force  carry  along  with 
them  a  portion  of  the  ether  through  which  they  pass,  the  mass  of 
the  ether  entangled  with  the  tubes  being  per  unit  volume  proportional 
to  the  electrostatic  energy  of  the  field  in  that  unit  volume.  The  en- 
tangled ether  can  slide  along  the  line  of  force,  but  cannot  cross  it. 
This  may  form  the  basis  for  explaining  mechanical  momentum  on 
electric  principles.  The  lines  of  force  starting  from  the  electrons 
contained  in  all  matter,  grip  a  certain  amount  of  ether,  and  the 
■"mass"  of  the  body  is  really  the  mass  of  the  ether  thus  gripped  by 
its  electrons.  The  potential  energy  of  the  field  is,  on  this  view,  the 
kinetic  energy  of  the  turbulently  moving  ether  imprisoned  by  the 
lines  of  force. — Proc.  Cambr.  Phil.  Soc,  12,  pt.  2;  abstracted  in 
Lond.  Elcc,  May  15. 

kei-erences. 

Changing  Alternating  Current  into  Tzvo  Unidirectional  Currents. 
— Benischke. — An  account  of  some  experiments  in  which  he  tried 
to  decompose  an  alternating  current  into  two  unidirectional  currents 
by  means  of  a  magnetic  field,  with  the  aid  of  an  arc  between  two 
carbons,  one  carbon  being  divided  into  two  halves  insulated  from 
each  other  by  mica  and  each  connected  to  a  separate  circuit.  The 
«xperiment  is  similar  to  that  of  Morse  and  Cushman  (Electrical 
World  and  Engineer,  Vol.  XL,  p.  85).  The  author  points  out 
that  there  are  no  prospects  of  applying  this  experiment  to  practical 
use. — Phys.  Zeit.,  May  i. 

Electrodynamics. — Schwarzschild. — A  mathematical  note  in 
which  he  shows  that  the  Lorentz-Wiechert  theory  of  electrodynamics 
tnay  be  easily  brouglit  into  intimate  relation  to  Hamilton's  principle. 
— Phys.  Zeit.,  May  i. 

Electrons. — Platner. — A  theoretical  article  on  the  nature  of  elec- 
trons. He  considers  the  electronic  hypothesis  as  suitable  for  ex- 
plaining the  transmission  of  electricity,  optical  phenomena  and  Fara- 
■day's  law  for  electrolytic  action,  if  the  electron  is  considered  to  be 
a  curl  in  the  ether  and  not  an  elementary  mass  particle. — Elektro- 
■chem.  Zeit.,  May. 


Electro-Che.mistry  and  Batteries. 

Hoepfner  Process  for  the  Electrolytic  Production  of  Zinc. — Guen- 
ther. — A  long  illustrated  article  on  the  Hoepfner  zinc  process,  which 
was  in  use  in  Fuhrfort,  Germany,  from  1895  to  1897;  its  discontin- 
uance in  1898  was  not  due  to  technical  failure,  but  mainly  to  per- 
sonal differences.  The  raw  material  was  cinder  from  zinciferous 
pyrite,  mined  in  Westphalia,  the  zinc  tenor  of  this  cinder  varying 
from  10  to  16  per  cent.  The  preparatory  treatment  consisted  in 
grinding  the  cinder,  mixing  it  with  common  salt,  and  roasting. 
The  charge  was  then  leached  with  water  or  dilute  liquor  from  a 
subsequent  stage.  The  sodium  sulphate  was  crystallized  out  by 
cooling,  after  which  iron  and  manganese  were  precipitated  by  bleach- 
ing powder  and  marble  dust  and  finally  the  electronegative  metals 
by  means  of  zinc  dust.  A  clear  solution  of  the  chlorides  of  zinc  and 
sodium  thus  obtained  are  ready  for  electrolysis.  The  anode  and 
cathode  compartments  were  separated  by  a  diaphragm  of  nitrated 
cloth.  Hard  artificial  carbons  were  used  as  anodes,  while  the 
cathodes  consisted  of  discs  of  zinc  or  iron,  arranged  vertically  on 
the  horizontal  shaft,  so  as  to  revolve  between  a  pair  of  adjacent  anode 
cells;  during  the  electrolysis  acid  was  added;  a  good  deposit  could 
not  be  obtained  from  neutral  or  alkaline  solutions.  The  vats  were 
connected  in  series  and  a  current  density  of  100  amp.  per  sq.  meter 
used;  the  terminal  voltage  of  the  bath  was  3.3  to  3.6;  in  regular 
operation  zinc  would  deposit  on  the  cathodes  in  dense  form,  silver 
while  in  color,  and  the  current  efficiency  was  97  per  cent,  or  more. 
The  chlorine  gas  liberated  by  electrolysis  was  used  for  making 
bleaching  powder.  He  gives  an  estimate  of  the  cost  of  a  plant  and 
operation  for  producing  650  metric  tons  of  spelter  per  year  and 
the  corresponding  quantity  of  bleaching  powder,  and  reaches  the 
conclusion  that  the  profit  in  the  whole  process  will  be  $13,500,  as 
the  return  on  an  investment  of  $162,500  in  plant. — Eng.  &  Min. 
Jour.,  May  16. 

Preparation  of  the  Active  Mass  for  Lead  Storage  Batteries. — ■ 
Leimer. — The  conclusion  of  his  article,  the  first  parts  of  which  were 
noticed  in  the  Digest.  The  results  obtained  with  the  various  prep- 
arations of  the  active  mass,  are  given.  He  divides  the  various  ma- 
terials used  to  make  the  mass  more  coherent  and  durable,  into 
two  classes :  First,  those  which  of  themselves  are  of  a  pasting 
nature,  like  glue;  second,  those  which  produce  greater  adherence  by 
chemical  action.  To  the  first  group  belong  cobbler's  wax,  amber, 
collodium,  gelatine,  sugar,  etc.,  which  materials  give  to  the  lead 
oxide  a  strong  mechanical  firmness  and  a  high  electric  resistance  of 
greatly  varying  value.  The  principle  underlying  the  second  class 
is  that  a  mixture  of  lead  oxides  with  a  chemical  substance  which 
changes  them  mostly  into  basic  lead  compounds,  which  produce  a 
very  firm  mechanical  binding  material,  whose  resistance  is  relatively 
very  low,  and  whose  durability  is  also  great.  To  this  class  belong 
sulphuric  acid,  many  organic  substances,  organic  and  inorganic 
salts  and  bases,  if  free  from  chlorine.  There  are  some  in  which 
the  positive  active  mass  is  formed  with  160  ampere-hours  per  kg, 
while  the  change  of  minium  into  peroxide  theoretically  requires  147 ; 
it  is  possible  with  a  low  watt  load  to  get  up  to  105  amp-hours  per 
kg  of  positive  action  mass  from  the  plates;  but  this  was  possible 
only  with  the  best  materials  of  the  above  second  class.  In  conclu- 
sion he  mentions  the  following  method  of  making  an  active  mass : 
Bring  the  lead  oxides  after  mixing  with  ^ure  water  and  after  having 
been  pasted  into  the  frames  of  grids,  into  an  air-tight  closed  drying 
oven,  through  which  the  materials  which  should  give  greater  co- 
herence and  durability,  were  passed  in  vaporized  form ;  since  1898 
batteries,  made  by  this  method,  have  been  in  continuous  operation 
for  benzine  automobiles,  and  have  proven  very  successful.  The 
same  method  may  be  successfully  used  for  hardening  old  plates 
which  have  become  soft. — Centralbl.  f.  Accum.,  March  15. 

Siloxicon. — Fitzgerald. — An  article  on  this  new  compound  which, 
was  recently  patented  by  Acheson.  It  is  composed  of  silicon,  car- 
bon and  oxygen,  and  promises  well  as  a  refractory  material  in  fur- 
naces. It  seems  to  be  a  new  material  and  to  contain  various  oxygen 
compounds  of  carbon  and  silicon,  is  of  a  gray-green  color,  has  a 
density  of  about  2.75,  is  inoxidizable,  infusible,  neutral,  insoluble 
in  molten  metals  and  unaffected  by  any  acid  except  hydrofluoric. 
The  furnace  for  making  it  is  briefly  described.  Many  experiments 
have  been  tried  on  siloxicon  as  a  refractory  material  for  lining 
furnaces,  crucible  manufacture,  etc.,  and  as  far  as  these  experiments 
have  gone,  the  substance  promises  to  be  a  valuable  addition  to  the 
industrial  arts. — Eng.  &  Min.  Jour.,  May  16. 
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I'oniuitioit  of  hisolublc  Compouitds. — Isenbl'HG. — A  long  iiciount 
of  cxiHTiiiuiits  on  the  formation  of  intiohililc  (or  difiicultly  solnhlo) 
loinpounils.  f-inciiilly  white  lead,  by  electrolysis  with  soluble  anodes, 
by  the  method  of  I.uckow.  The  principle  of  this  method  ii  to  use 
a  mixture  of  two  electrolytes  with  an  anode  of  the  required  metal, 
one  electrolyte  haviuK  -'s  anion  the  recpiired  aci<l  radicle,  the  other 
being  another  indifferent  salt,  the  acid  radicle  of  which  forms  with 
the  anode  an  easily  soluble  compound.  .Xn  example  of  this  method 
is  the  formation  of  lead  chromate  by  using  lead  as  anode  and  a 
mixture  of  potassium  chromate  and  potassium  chlorate  as  electro- 
lyte; when  the  concentration  of  the  chromate  ions  is  small  com- 
pared with  the  concentration  of  the  chlorate  ions,  the  formation  of 
lead  chromate  goes  on  easily  and  the  anode  remains  bright ;  th 
latter  is  explained  by  the  assumption  that  the  formation  of  lead 
chromate  occurs  at  some  distance  from  the  electrode,  namely  at 
the  points  where  the  layer  of  lead  chlorate  is  in  contact  with  the 
poiassimn  chromate:  the  lead  chromate  thus  lornu-d  cannot  adluTc 
at  the  anode  which,  therefore,  remains  bright.  The  author  lias 
studied  the  analogous  process  for  making  white  lead  and  found 
that  in  this  case  also  the  current  efficiency  is  higher  and  the  lead 
anode  remains  in  better  condition,  the  greater  the  amount  of  the 
radium  chlorate  compared  with  that  of  the  carbonate.  The  current 
density  was  0.5  amp,  per  sq.  decimeter. — Zcit.  f.  Elcktrochcmic, 
April  9. 

Units,  MEASUREAtENTS  and  Instru.wents. 

Testing  the  Magnetic  Proferties  of  Sheet  /roii.— Richter.— An 
illustrated  description  of  a  method  developed  by  the  Siemens  & 
Halske  Co.,  of  Vienna,  in  which,  as  already  noticed  in  the  Digest, 
the  iron  sheets  are  tested  as  a  whole  and  therefore  no  samples  need 
be  cut  from  them.  In  the  latest  form  the  apparatus  is  in  the  shape 
of  a  drum  in  order  to  enable  one  to  readily  place  the  sheets  in  the 
apparatus,  and  to  get  as  good  a  distribution  of  the  flux  as  possible. 
The  arrangement  is   shown  in    Fig.    i   and   Fig.  2.     The  sheets  are 


FIGS.    I    AND  2. — SECTIONAL   VIEWS   OF    APPARATUS. 

bent  so  as  to  form  cylinders  and  are  surrounded  along  nearly  the 
whole  circumference  by  the  magnetizing  windings.  The  drum  form 
has  the  other  advantage  that  the  apparatus  may  be  easily  rolled  from 
one  place  to  another  in  the  testing  room.  Fig.  i  is  a  cross-section 
and  Fig.  2  a  longitudinal  section  of  the  apparatus.  In  the  side 
walls,  IV,  which  are  held  together  firmly  by  the  rods,  D,  the  slots,  iV, 
are  provided,  into  which  the  sheets  are  placed.  They  are  introduced 
at  the  point,  A.  The  magnetizing  wires  consist  of  bare  copper  wire 
stretched  between  the  side  walls,  W.  The  wooden  rods,  L,  are 
intended  to  protect  the  wires  against  injury.  At  the  center  of  the 
magnetizing  windings  there  is  a  terminal  which  enables  one  to 
connect  the  two  halves  of  the  winding  either  in  series  or  in  parallel. 
The  dimensions  of  the  sheets  tested  at  the  same  time  should  not 
ditTer  by  more  than  a  few  per  cent. ;  but  he  remarks  that  this 
is  no  disadvantage,  as  it  is  now  proposed  by  the  German  Associa- 
tion of  Electrical  Engineers  to  have  only  two  standard  sizes  of 
sheets;  for  each  standard  size  there  will  be  required  a  special  test- 
ing apparatus.     An   important  matter   is   how   the   end   contacts   of 


FIGS.   3    .\ND  4. — ARRANGEMENT  OF    SHEETS. 

the  several  sheets  are  made;  the  best  method  which  should  be  used 
in  scientific  investigations  is  illustrated  in  Fig.  3,  while  Fig.  4 
shows  an  arrangement  which  is  recommended  in  practice,  and  which 
is  said  to  be  nearly  as  good  as  the  other  one.  For  exact  tests  only 
two  corrections  nmst  be  made,  the  one  due  to  the  e.m.f.  correspond- 


ing to  the  llux  in  the  iron,  the  other  for  the  measured  watts  from 
which  the  copper  losses  arc  to  be  subtracted.  Mc  remarks,  however, 
that  all  known  methods  for  determining  the  loss  in  dynamo  iron 
sheets  arc  not  very  exact.  The  wattmeter  method,  except  in  espe- 
cially equipped  laboratories,  must  be  used  with  the  greatest  care 
in  order  to  avoiil  errors  of  4  per  cent.  For  instance,  it  is  impos- 
sible to  get  the  exact  specific  gravity  of  every  sample,  which  is  nec- 
essary for  the  calculation  of  the  iron  cross-section  from  the  weight ; 
an  average  value  nmst  be  chosen.  For  this  reason  not  too  great  an 
accuracy  should  be  required  from  the  tests  of  the  losses.— £/fc. 
/Ceil.,  May  7. 

I'ower  Factor  Indicator. — An  illustrated  description  of  a  direct 
reading  power  factor  indicator,  the  design  of  which  is  based  on  the 
known  fact  that  when  two  wattmeters,  suitably  connected,  are  em- 
ployed to  measure  the  power  on  a  balanced  three-phase  system,  the 
ratio  of  their  rcidings  varies  with  the  power  factor  of  the  system. 
The  .irrangcnicnt    is  illustrated   in   the  adjoining  diagrams       If  the 
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POWER    FACTOR    INDICATOR. 

two  w'attmeter  movements  arc  mounted  with  the  moving  coil  on  one 
axle,  and  the  axes  of  the  fixed  coils  at  a  suitable  angle,  the  moving 
coils  being  perfectly  free  to  turn  without  any  control,  and  connected 
as  shown  in  the  figure,  the  moving  coils  will  take  up  a  position 
proportional  to  the  phase  angle.  As  the  system  is  assumed  to  be 
balanced,  the  currents  in  the  three-line  wires  are  equal,  and  it  is, 
therefore,  necessary  to  have  only  one  moving  coil.  B  and  D  are  two 
fixed  coils  of  wire  wound  in  annular  grooves  in  the  insulating 
former,  C,  which  have  their  axes  inclined  at  a  suitable  angle.  A, 
according  to  the  length  of  scale  required  for  a  given  power  factor, 
and  are  so  wound  that  their  magnetic  fields  are  equal.  The  moving 
coil,  E,  is  free  to  turn  without  any  control,  the  electromagnetic 
forces  being  so  large  that  friction,  etc.,  is  negligible.  With  a  unity 
pow-er  factor  the  moving  coil  sets  itself  into  the  position  where  the 
forces  e.xerted  by  the  two  fixed  coils  are  equal ;  that  is,  midway 
betw-een  the  coils  B  and  D.  In  this  position  the  pointer  indicates 
I  in  the  center  of  the  scale.  If  the  amperes  are  lagging  behind  the 
volts,  the  fixed  coil,  D,  exerts  less  force  on  the  moving  coil  than 
the  fixed  coil,  B,  and  the  moving  coil  is,  therefore,  drawn  over  to 
the  coil,  B,  until  the  two  forces  are  again  balanced.  Thus,  on  a 
lagging  power  factor  of  0.5,  the  free  coil,  E,  will  be  co-axial  with 
the  fixed  coil,  B,  and  the  pointer  will  indicate  0.5  lag  on  the  dial. 
The  instrument  is  made  d^ad  beat  by  means  of  a  damping  dis- 
carried  by  the  moving  coil,  E,  and  moving  between  the  poles 
of  a  permanent  magnet. — Lond.  Elec,  May  18. 

Measuring  Very  Lozo  Resistances. — Rennie. — A  communication 
in  which  he  comments  on  a  method  recently  described  and  in  use  in 
the  German  Reichsanstalt  for  comparing  very  low  resistances,  and 
which  he  thinks  is  too  complicated.  He  is  of  the  opinion  that  a 
more  promising  method  for  this  important  class  of  measurement 
will  be  found  on  the  lines  of  the  differential  galvanometer  method. 
The  present  form  of  the  Craley  arrangement  has  shown  itself 
amply  capable  of  giving  results  to  i  in  10.000,  while  an  accuracy  of 
I  in  1,000  is  easily  obtained.  It  is,  therefore,  thought  that  it  is  in 
the  direction  indicated  by  the  differential  galvanometer  that  progress 
is  to  be  sought. — Lond.  Elec,  May  i. 

REFERENCE. 

Goldleaf  Electrometer. — Wilson. — An  illustrated  description  of 
a  very  sensitive  gold  leaf  electrometer.     The  gold  leaf  is  opposite 
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to  a  rectangular  insulated  brass  plate  in  a  box  which  is  placed  in 
an  inclined  position  to  adjust  the  sensitiveness  of  the  instrument. — 
Proc.  Caiiibi:  FItil  Sue,  12,  pt.  2;  abstracted  in  Lond.  Elec,  May  15. 

Telegraphy,  Telephone  and  Signals. 

REFERENCES. 

Divided  Multiple  Switchboards. — Aitken. — The  first  part  of  an 
illustrated  paper  read  before  the  British  Institute  Electrical  Engi- 
neers on  divided  multiple  switchboards  as  an  efficient  telephone 
system  for  the  world's  capitals. — Lond.  Elec.  Rev.,  May  15. 

IVireless  Telegraphy. — Prasch. — The  first  part  of  what  appears 
to  become  a  long  illustrated  serial  on  recent  improvements  in  wire- 
less telegraphy.  In  the  present  issue  the  Slaby-Arco  system  is  dis- 
cussed.— Diiigler's  polytech.  Jour.,  May  2. 

Miscellaneous, 

Acetylene  Central  Stations. — Vogel. — A  lecture,  held  before  the 
German  Acetylene  Society  on  the  development  of  acetylene  central 
stations  for  lighting  towns  in  Germany.  He  thinks  that  now,  after 
experience  has  been  gained,  the  commercial  prospects  are  much 
more  promising,  and  recommends  the  erection  of  an  acetylene  cen- 
tral station  for  any  town  having  a  population  of  about  8,000  or 
10,000  or  less;  the  houses  must  not  be  scattered  too  much;  there 
should  be  at  least  about  150  lights  for  each  kilometer  of  street  pipe, 
if  the  gas  is  to  be  sold  at  45  cents  per  cubic  meter,  the  present  price 
of  calcium  carbide  in  Germany  being  $7  per  100  kg.  The  operation 
is  claimed  to  be  much  simpler  than  that  of  any  other  gas  works. 
The  chief  advantage  is  that  the  first  cost  of  the  plant  is  very  low ; 
for  a  town  of  4,000  or  5,000  inhabitants  with  a  pipe  network  of  8 
km  length,  with  80  to  100  street  lamps  and  a  total  of  1,500  con- 
nected lights,  and  a  gas  reservoir  of  100  cubic  meters  capacity,  an 
acetylene  central  station  costs  $17,500,  while  an  electric  plant  costs 
$50,000.  Reports  from  physicians  state  that  the  acetylene  light  is 
the  best  for  reading. — Zeit.  f.  Calciumcarbid  Fab.,  April  3. 

Acetylene  Central  Station. — An  illustrated  description  of  the  acet- 
ylene central  station  in  Doese,  Germany. — Zeit.  f.  Calciumcarbid 
Feb.,  May  8. 

Acetylene. — Keppeler. — The  conclusion  of  his  article  on  impuri- 
ties in  commercial  acetylene  and  on  its  purification.- — Zeit.  f.  Cal- 
ciumcarbid Fab.,  May  i. 

Engineering  Education. — -Dalby. — A  paper  read  before  the  Brit- 
ish Inst.  Mech.  Eng.  on  the  education  of  engineers  in  America,  Ger- 
many and  Switzerland. — Lond.  Elec,  May  i. 

Biographical. — Benjamin. — An  account,  with  portrait,  of  the  life 
and  work  of  Alexander  Graham  Bell. — Sc.  Am.,  May  2. 


New  Books. 


The   Induction   Motor.     Its   Theory  and   Design   Set   Forth  by  a 
Practical   Method  of  Calculation.     By  Henri   Boy   de   la   Tour. 
Translated   from  the   French  by  C.   O.   Mailloux.     New   York: 
McGraw    Publishing    Co.      200    pages,    75    illustrations.      Price, 
$2.50. 
Mr.  Mailloux's  translation  of  M.  De  la  Tour's  treatise  on  "The 
Induction  Motor"  is  a  valuable  addition  to  English  engineering  lit- 
erature.    The  ever   increasing   importance   of   the   induction   motor 
and  the  desirability  of  extending  a  thorough  knowledge  of  its  work- 
ing  to  wider   circles   than  the   designing  engineer,  have   made   Mr. 
Mailloux's  translation  a  most  timely  one. 

The  French  edition  was  reviewed  at  length  May  10,  1902,  in  these 
columns.  The  American  edition  is,  in  many  respects,  superior  to 
the  French  original.  Not  only  the  type,  the  diagrams  and  the  paper 
are  excellent,  but  the  book  contains  a  chapter  on  the  Heyland  motor, 
which  is  not  embodied  in  the  French  edition.  This  chapter,  which 
was  written  by  M.  De  la  Tour  expressly  for  the  American  edition, 
is  a  succinct  statement  of  the  theory  of  this  interesting  machine. 
Another  valuable  addition  is  an  introduction  by  Mr.  Mailloux, 
whose  literary  art,  moreover,  makes  the  book  extremely  agreeable 
reading.  We  can  heartily  commend  the  work  to  those  interested 
in  the  theory  of  the  induction  motor. 


tice  in  building  electric  railways.  The  book  is  divided  into  six  chap- 
ters, the  first  of  which  deals  with  track  construction,  the  second  with 
the  overhead  line,  the  third  with  street  car  motors,  the  fourth  with 
power  stations,  while  the  fifth  and  sixth  are  descriptive  of  some  of 
the  most  prominent  German  installations.  The  work  is  almost  en- 
tirely non-mathematical  in  character,  but  is  generally  descriptive  of 
modern  practice. 


Die  Bahnmotoren  fur  Gleichsikom.  By  M.  Muller  and  W.  Mat- 
tersdorflf.  Berlin :  Julius  Springer.  418  pages,  231  illustrations 
and  II  plates.     Price,  15  marks. 

This  is  a  treatise  which,  as  its  name  indicates,  is  exclusively  con- 
fined to  a  discussion  of  railway  motors  for  direct  currents.  In 
-America  the  latter  half  of  the  title  would  seem  superfiuous,  as  we 
are  but  just  beginning  to  dream  of  alternating  systems  for  railways, 
but  evidently  in  Germany  the  progress  has  been  such  that  the 
authors  feel  it  essential  to  qualify  their  work  by  limiting  it  to  its 
exact  sphere.  The  book  is  certainly  the  most  complete  treatise  on 
electric  railway  motors  that  has  appeared,  excepting  possibly  that 
of  Blondel  et  F.  Paul  Dubois,  "La  Traction  Electrique."  The 
"Bahnmotoren,"  however,  is  limited  to  street  car  motors  exclusively 
and  does  not  deal  with  any  other  features  of  the  electric  railway. 

The  first  two-thirds  of  the  volume  are  devoted  to  the  principles 
of  dynamo  machine  construction,  particularly  applicable  to  street 
car  motors  and  the  various  modifications  which  practice  has  shown 
desirable.  The  last  third  of  the  volume  contains  some  excellent 
illustrations  of  the  actual  construction  of  street  car  motors  in 
all  of  the  representative  types.  An  interesting  and  attractive  feature 
to  the  practicing  engineer  is  the  profusion  of  dimensions  which 
are  given,  for  each  motor  is  accompanied  with  a  description  giving 
the  sizes  of  the  various  parts. 

Finally,  the  volume  concludes  with  11  large  folding  plates,  each 
containing  a  working  drawing  of  a  standard  motor,  giving  its  various 
dimensions  and  accompanied  by  the  characteristic  curves,  from 
which  the  railway  engineer  can  easily  select  such  a  motor  as  will 
best  fill  the  schedule  he  desires  to  accomplish.  In  this  respect  the 
work  is  unique. 


Die  Funkentelegraphie.  By  C.  Arldt.  Leipzig:  Theod  Thomas. 
72  pages,  75  illustrations.  Price,  1.80  marks. 
In  "Spark  Telegraphy,"  to  translate  literally,  the  German  appella- 
tion of  this  pamphlet— the  author  has  given  quite  a  full  resume 
of  Hertzian  signalling  up  to  date.  The  volume  is  purely  descriptive 
in  character,  the  excellent  illustrations  showing  the  more  modern 
forms  of  induction  coils,  mercury  circuit'breakers  and  Wehnelt  in- 
terrupters. Next  come  diagrammatical  illustrations  of  all  the  various 
forms  of  transmitting  and  receiving  circuits  that  have  been  tried. 
The  last  third  of  the  pamphlet  is  devoted  to  an  illustrated  descrip- 
tion of  the  most  prominent  wireless  telegraph  stations,  both  on  land 
and  afloat. 


Die    Grundgesetze   der    Wechsei.stromtechnik.      By    Dr.    Gustav 

Benischke.      Braunschweig:    Frederick    Vieweg    &    Sohn.      141 

pages,  113  illustrations.     Price,  4.20  marks. 

"The   Fundamental    Principles   of  Alternating  Current  Technics" 

is  a  somewhat  free  translation  of  the  title  of  this  volume.     It  is  a 

book  that  is  entirely  mathematical  in  character,  in  which  alternating 

currents  are  taken  up  and  discussed  in  140  pages.     There  is  nothing 

particularly  novel  in  the  work,  for  it  is  generally  a  condensation  into 

a  more  compact  form  of  the  principles  of  alternating  currents  that 

have   already   received   treatment    at   the   hands    of    many   authors. 

In  so  far  as  the  present  book  eliminates  that  which  has  become  too 

thoroughly  familiar  it  will  be  an  addition  to  the  electrician's  library. 


Directory  of  Electrical  Societies,  Etc. 


Elektrische  Strassenbahnen.     By  Johannas  Zacharias.     Vienna: 
A.  Hartleben.    240  pages,  128  illustrations.     Price,  5  marks. 
"Electric   Streetrailways"  is  the  literal  translation  of  the  title  of 

this  pamphlet,  which  is  a  small  manual,  descriptive  of  German  prac- 


American  Electrochemical  Society,  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  General  meeting,  Niagara 
Falls,  June  ig,  July  3. 

American  Order  of  Steam  Engineers,  Secretary,  Frank  C.  Rose, 
10   Federal   Street,   Pittsburg,   Pa 

American  Street  Railway  Association,  Secretary,  T,  C.  Pening- 
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ton,  3020  Stutr  Street,   Cliica|{o.     Next   meeting,  Saratoga   Springs. 
N.  Y.,  September  i,  3  aiiii  4,  igoj. 

Association  ok  Kuison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  or  Railway  Tklkurapii  Supekintkndents.  Secretary, 
P.  W.  Drew.  Colby  aiul  Abixjll  HuiUling.  Milwaukee,  Wi.s.  Next 
meeting,  Indianapolis,  Iiul,  third  Wednesday  in  June,  1004. 

Canadian  Elkctrical  Association,  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Ne.\t  meeting,  Toronto,  Ont.,  lyoj, 

EutXTRiCAL  CoNTKALnoRs"  AsswiATioN  OF  Nkw  York  Statk.  Sec- 
retary, \Vm.  J.  Davis,  Ithaca,  N.  Y. 

TiiK  Elkctrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckcrl,  39  Cortlandt  Street, 
New  Vor!<.  Huard  of  Diri'ctors  nici-ts  every  second  Frid.ny  of  each 
month. 

Engine  Builders'  .Association.  1'.  P  Itlc,  Springticld,  III.,  Sec- 
retary. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  cxt  meeting,  Atlantic  City, 
N.  J.,  September  2,  3  and  4,  1903. 

Interstate  Independent  Telephone  Associ.\tion.  Secretary,  E. 
M.  Coleman,  Loiiisvillc,  Ky. 

N.\Ti0NAL   Electric  Light    Association.      Secretary's   oflice,    136 
Liberty  Street,  New  York.     Next  meeting,  Boston,  Mass.,  1904. 
National  Independent  Telephone  .Association.    Secretary,  J.  R. 


Wari-,   I'.lJKolt  .Sij    jtiiildinK,   I'nil.ilo,  .\.   \.     .N'cxt  inectiiiK,  Clni-ajjo, 
June  24  and  2$. 

New  York  Electrical  Society.     Secretary,  G.  11.  Guy,  104  Lib- 
erty Street,  New  York. 

North  western   I'.i.ktrk  al  .\ss<kiation.     Secretary,  T.  H.  Mer- 
cein,  8s  Michigan  .Street,  Milwaukee,  Wis. 

Southern   Indiana  Tki.kpiione  .Asscm  iation.     Secretary,   Iv   W. 
Pichardt,  liuntingburg,  Ind. 

hnKJish  Turbo-Generator?. 


\\ f  illustrate  luTi-wnli  ,in  Lnglisli  iurl)o-m-nerator  set  made  by 
the  Mrush  l^lectrical  I'-nginccring  Company,  of  i-ondon.  which  com- 
pany has  obtnincil  full  license  to  biiild  and  sell  the  Parson.s  turbine. 
This  type  is  so  well  known  that  it  hardly  ref|uires  description.  The 
company  will  build  this  turbine  in  all  capacities  up  to  10,000  kw  for 
direct-current    or   alternating-current    generators. 

One  of  the  cuts  show  a  Parsons  turbine  direct-coniiccted  to  a  300- 
kw  Brush  alternator,  and  another  shows  it  used  in  connection  with 
a  Brush  direct-current  generator.  The  company  has  also  obtained 
a  license  under  the  Heyland  patent  to  manufacture  synchronous, 
single-phase  and  polyphase  inductor  generators.  These  arc  especially 
suitable  for  connections  to  turbines,  and  have  the  advantage  of  being 
self-exciting,  with  a  facility  for  paralleling  unknown  in  other  ma- 
chines. The  actual  drop  with  any  power  factor  is  said  to  be  only  3 
per  cent.,  and  if  desired  the  machine  can  be  compounded  or  even 
o\(T-coinpiiiiiulcil. 


Figs,  i  a.\d  2. — Alternator  and  Direct- Current  Generator,    Dikect-Coxnected  to  Parsons  Turbines. 
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Steam  Turbine  Plant  of  the  Manchester  Corporation, 
England. 

One  of  the  largest  and  best  municipal  central  station  systems  in 
England  is  that  of  the  Manchester  Corporation.  It  includes  two 
plants,  the  total  output  from  which  has  reached  13,200  amp.,  for 
light,  power  and  traction.  To  the  Dickinson  Street  Station  have 
recently  been  added  two  turbo-generators  built  by  C.  A.  Parsons 
&  Co.,  as  illustrated  in  the  accompanying  cut. 

The  equipment  comprises  two  2,500-hp  Parsons  steam  turbines, 
each  driving  two  separate  six-pole,  continuous-current,  1,800-kw 
dynamos  coupled  directly  in  tandem.  The  dynamos  are  intended 
for  tl-,e  lighting  circuits  only,  are  slnml-wound  and  capable  of  giving 
a  voltage  of  from  400  to  450  vulls.  The  armatures  are  coupled  so 
that  the  commutators  are  together;  they  are  surface-wound  and 
weigh  10  tons  each. 

The  condensing  apparatus  is  of  the  jet  type,  tiiu-d  with  Parsons 
rtmpound    air    ]iiinii)s    <lri\i.ii    (lirectl\     by    a    20-U.lip    -.limit    motcn- 


are  at  the  best  position  on  the  commutators  at  any  load.  The 
turbines  are  of  the  Parsons  latest  design  for  the  power— viz.,  one 
cylinder,  compound,  parallel  flow  type,  running  at  a  speed  of  1,040 
r.p.m.  It  is  fitted  with  mechanical  governors  which  so  govern  the 
speed  that  from  no  load  to  full  load  the  difference  does  not  exceed 
3  per  cent.  The  first  machine  has  now  been  running  on  load  daily 
sfnce  the  latter  part  of  1902,  and  has  proved  in  every  way  satis- 
factory to  the  technical  stafif.  The  absence  of  vibration  is  most 
noteworthy.  It  is  said,  in  fact,  that  if  it  were  not  for  the  slight 
noise  made  by  the  rapid  whirr  of  the  armatures  and  that  caused  by 
the  brushes  on  the  commutators  it  would  be  practically  impossible  to 
determine  whether  the  units  were  running  or  not. 

Wireless  Telegraph  Earnings. 


In  a  booklet   recently  issued  by   Messrs.   Munroe  &  Munroe,  the 
following   statement    with   reference   to   the   earning   power   of  the 

M.Trcnni  stations  i>  made;  "The  earning  power  of  these  two  stations 


Stk.vm   Turbine  Plant,  Manchester,  England. 


running  at  no  r.p.m.  and  of  Siemens  Bros,  design.  The  discharge 
is  effected  by  a  Gwynne  centrifugal  pump,  driven  by  a  Siemens  shunt 
motor  of  80  B.hp  and  running  at  500  r.p.m.  Provision  is  also  made 
for  exhausting  into  the  atmosphere  when  necessary,  an  automatic 
vaive  being  provided  for  this  purpose. 

The  total  weight  of  each  machine  complete  without  condenser  is 
85  tons,  slightly  over  0.2  of  the  total  weight  of  one  of  the  Bloom 
Street  Musgrave-Westinghouse  reciprocating  sets,  and  about  0.7  of 
the  weight  of  the  fly-wheel.  The  floor  space  occupied  is  47  ft.  6  in. 
X  8  ft.  6  in.,  or  400  sq.  ft. ;  i.  e.,  0.22  sq.  ft.  per  kw.  The  average 
height  is  only  9  ft.,  while  the  highest  point  does  not  exceed  11  ft., 
all  measured  from  floor  level.  The  guaranteed  steam  consumption 
with  27  in.  vacuum  at  full  load  is  20  lbs.  per  kw-hour,  and  at  half- 
load,  23  lbs.,  the  steam  pressure  at  the  stop  valve  being  125  lbs.  per 
sq.  in.  without  superheating.  The  armatures  are  connected  up  in 
parallel  with  each  other,  and  an  automatic  brush  rocking  gear  is 
fitted  to   each   and   actuated    from    the   turbine   so  that  the  brushes 


(VVellsfleet  and  Glace  Bay)  when  completed  and  in  running  order  is 
a  matter  of  easy  computation.  The  practical  maximum  speed  thus 
far  attained  by  the  Marconi  system  is  thirty  words  a  minute.  An 
average  of  eighteen  words  per  minute  would  be  a  safe  basis  for  calcu- 
lation. The  cable  charge  for  trans-Atlantic  service  is  25  cents  a 
word.  Assume  the  wireless  charge  to  be  an  average  of  10  cents  a 
word,  and  the  daily  earning  capacity  of  one  station  is  over  $2,500,  or 
$925,000  per  year.  This  earning  capacity  may  be  doubled  by  an  in- 
crease of  speed  to  the  maximum  attained ;  it  may  be  increased  ten- 
fold, if  it  proves  true  that  the  same  results  may  be  achieved  in  trans- 
mitting messages  across  the  Atlantic  that  have  been  achieved  in 
transmision  across  the  English  channel."  As  to  what  users  of  the 
system  may  save,  it  is  said :  "In  the  case  of  the  French  ship  which 
went  ashore  on  the  Goodwins,  we  have  the  evidence  given  in  the  Ad- 
miralty Court  that  by  means  of  one  short  wireless  message,  property 
to  the  amount  of  $272,940  was  saved." 
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3,000-Kw.  Gcncratlni:    Units    for  the  London    Mctro- 
pulitan  C>cntrul  Station  System. 

riif  larKcst  ijcnrrating  sets  tluis  far  operated  in  ICuropc  have  re- 
cently been  installed  in  the  seucrating  station  of  the  Metropolitan 
ICIi-ctric  Supply  Company  at  W'lllosdcn,  London.  These  con>isl  of 
two  j.txx)kNV,  two-phase,  direct-connected  generators,  each  set  hein'fe 
designeil  to  operate  at  a  speed  of  75  r.p.in.,  and  a  freipiency  of 
(KJ  cycles.  These  generators  operate  in  parallel  with  the  existing 
i,5ot)-kw  VVcstinghousc  generators,  which  are  of  the  revolving  ar- 
mature type,  designed  for  500  volts  per  phase,  and  stepped  up  to  the 
bus-bar  pressure  of  10,500  volts,  or  thereabouts,  by  means  of  8,000 
kw  of  step-up  transformers. 

The  engines,  which  were  made  at  the  Sul/er  works,  Winterihur, 
Switzerland,  arc  rated  at  5,000  hp  and  are  of  the  vertical  three- 
cylinder  compound  type,  the  high-pressure  cylinder  being  in  the 
center.     The  crankshaft   is  extended  at  one  end,  in  order  to  carry 
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the  revolving  field  of  the  generator,  and  the  shaft  projects  beyond 
the  outboard  bearing,  in  order  to  allow  the  exciter  armature  to  be 
mounted  directly  upon  it.  The  engines  are  designed  to  work  with 
a  normal  steam  pressure  of  150  pounds  per  square  inch  at  the  stop 
valve,  with  a  normal  vacuum  of  28  in.,  and  without  any  superheating 
whatever. 

The  valves  and  valve  gearing  of  the  engines  are  of 
the  Sulzer  type.  The  admission  and  exhaust  valve.'^ 
are  four-seated  poppet  valves,  combining  a  very  large 
port  area  with  small  clearances.  They  are  placed  in 
the  upper  and  lower  cylinder  heads,  to  insure  the 
shortest  possible  steam  passages  and  the  least  clear- 
ances. The  valves  are  operated  from  a  horizontal 
shaft  carried  in  an  oil  trough  with  the  necessary 
bearings.  This  shaft  is  driven  from  a  vertical  shaft 
by  means  of  a  pair  of  spiral  gears  (bronze  and  steel ) 
running  in  oil,  and  the  vertical  shaft  itself  is  driven 
by  means  of  a  similar  pair  of  gears  from  the  crank 
shaft.  All  the  valves,  with  the  exception  of  the  twi 
admission  valves  of  the  high-pressure  cylinder,  are 
actuated  by  eccentrics  in  connection  with  rocking 
levers,  the  latter  being  arranged  with  long  strokes  on 
the  ends  opposite  the  valve  rods  in  order  to  be  able 
to  obtain  large  curves.  These  levers  give  very  favor- 
able leverage  at  the  moment  of  opening,  fast  motion 
afterwards  and  very  soft  closing  motion  again.  The 
two  admission  valves  of  the  high-pressure  cylinder 
are  operated  by  a  releasing  gear,  which  is  varied  by 
the  governor  from  o  per  cent,  to  55  per  cent,  cut  off. 
The  governor  is  mounted  directly  upon  the  vertical 
shaft  before  mentioned,  in  order  to  do  away  with  an 
indirect  drive.  It  can  be  altered  by  hand,  while  the 
engine  is  running  to  give  speed  variation  of  5  per 
cent.  There  is  also  an  automatic  emergency  gover- 
nor provided,  which  comes  into  operation  when  a 
certain  prearranged  speed  is  attained  and  the  vacuum 
destroyed,  thus  effectually  providing  against  racing. 

The  economy  guarantees  are  that  at  the  stop-valve  pressure  of 
150  pounds  per  square  inch,  and  with  a  vacuum  of  25  in.  the  con- 
sumption of  dry  saturated  steam  will  not  exceed  the  figures  given 
below,  and  that  the  efficiencies  will  be  greater  than  the  values  given 
in  the  second  column  : 


It   iii  claimed   that  hiiuuld   these  engines  ever   I  1    with 
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coniumptloD      >  itiilmg  *ir 
|i>-i  I.,,.       |Mirii|i  friction, 
li. .111,11...  rlc.,%. 

I'ull    load    I  ^  WJ.S 

Tlircc'(|uarlrrt    li>.i'l  >i  90 

UnehaU    load    >^  H6 

Steam  superheated  to  say  117*  F.  (65*  C.)  above  the  temperature  of 
saturated  steam  at  150  pounds  per  sijuare  inch,  the  steani  consump- 
tion ligurcs  will  be  as  I'.nder  : 

I'lill     loatl     Ijl4    ll'«.   per  ilipliour. 

Tlircrquarlcn    load I2(^   lb».  |icr  iliiiliotir, 

(Jnelial  f    load     tJ'/i   Ibi.  per  ilip  litnir. 

Tlie  generators  were  made  by  Kolben  &  Co.,  of  Prague,  Uohcmia. 
I\ach  generator  is  of  the  two-phase  revolving  field  type,  with  sta- 
tionary external  armature  and  direct-coupled  overhung  exciter. 
The  maker's  rating  of  each  generator  is  3,500  kw,  at  a  pressure  of 
10,500  volts  per  phase  at  60  cycles,  when  driven  at  a  speed  of  75 
r.p.ni.  But  each  generator  has  to  be  capable  of  giving  an  output  of 
,?,ooo  kw  at  any  |)ressure  between  10,000  volts  and  11,500  volts 
per  phase.  Actually  each  generator  was  guaranteed  to  give  a  con- 
tinuous output  of  3,000  kw  upon  a  non-inductive  load  at  a  pressure 
of  11,000  volts  per  phase,  for  a  period  of  twenty-four  hours,  with 
a  temperature  rise  in  any  part  of  the  generator  or  exciter  of  less 
than  70°  F.  above  that  of  the  surrounding  atmosphere.  The  trials 
of  the  first  machine  have  shown  that  the  actual  temperature  rise, 
under  these  exact  conditions,  is  only  45°  F. 

Each  generator  was,  moreover,  guaranteed  to  carry  a  non-induc- 
tive overload  of  25  per  cent.,  or  3,750  kw,  for  a  period  of  four  hours 
without  undue  heating  or  undue  pressure  drop.  Trials  on  the  first 
set  (working  non-condensing  with  high-pressure  steam  in  low-pres- 
sure cylinders)  have  further  shown  that  this  overload  can  be  car- 
ried with  a  pressure  drop  of  only  8  per  cent,  from  no  load  to  full 
load  at  constant  speed  and  excitation.  The  efficiency  of  the  gen- 
erators when  working  upon  non-inductive  loads  including  the  ex- 
citation and  ventilation  losses  as  at  full  load,  is  96  per  cent. ;  three- 
fourths.  95  per  cent.;  one-half,  93  per  cent. 

The  insulation  of  the  armature  windings  withstood  for  a  period 
of  20  minutes  30,000  volts,  alternating,  applied  between  the  two 
phases,  and  20,000  volts,  alternating,  applied  between  the  windings 
of  cither  phase  and  the  (earthed)  armature  core. 


FIG.   2. — VIEW  OF   EXGI.N'ES,    SHOWING    UPPER  GALLERIES. 

The  cast-iron  armature  case  is  in  four  pieces,  secured  by  means 
of  bolts  and  eight  shrinking  rings.  The  lower  half  of  the  casing, 
which  is  subjected  to  the  greatest  stresses,  is  supported  below  in 
the  pit.  In  order  to  render  the  armature  coils  readily  accessible  at 
any  time  for  cleaning  or  inspection  the  whole  armature  is  capable 
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of  being  moved  in  a  direction  parallel  to  the  shaft,  and  <  .itable 
screw  gear  is  provided  for  effecting  this  movement.  Th(-  armature 
core  discs  are  built  up  inside  the  casing  and  are  securer;  10  the  latter 
by  means  of  dove-tails.  The  armature  coils  are  first  form-wound 
in  the  micanite  tubes,  and  then  carefully  taped  and  varnished. 

The  revolving  field  of  each  generator  has  a  steel  rim  having  a 
stiflf  U  section,  and  being  united  to  the  center  boss  by  means  of 
twelve  pairs  of  radial  arms.  This  wheel  is  constructed  in  four  sec- 
tions, which  are  united  by  means  of  bolts  and  heavy  shrinking  rings. 
The  center  boss  or  hub,  which  is  carefully  keyed  to  the  extended 
crankshaft,  is  also  secured  by  means  of  bolts  and  shrinking  rings, 
the  latter  having  a  section  of  36  sq.  in.  The  96-pole  cores  are  of  the 
softest  cast  steel,  of  oval  section,  with  the  laminated  pole  shoes 
cast  in  with  them. 

The  magnet  windings  consist  of  copper,  strip-wound-  on  edge, 
the  adjacent  layers  of  this  strip  being  insulated  by  means  of  special 
parchment  paper  insulation,  having  a  thickness  of  about  1-50  in. 
The  slip  rings  which  serve  to  lead  the  exciting  current  into  the 
field  winding  are  of  phosphor  bronze  and  are  carried  on  a  cast- 
iron  spider.  The  brushes  for  these  rings  are  of  block  carbon,  the 
current  density  at  the  bearing  surfaces  being  about  30  amp.  per 
square  inch. 

Each  exciter  consists  of  a  multipolar  generator  with  cast-steel 
field  system  and  a  slotted,  form-wound,  drum  armature  of  the  series- 
parallel  type.  This  is  rated  at  250  amp.  and  150  volts.  The  brushes 
are  of  block  carbon,  and  press  upon  the  commutator,  which  is  con- 
structed of  hard-drawn  segments  insulated  by  mica. 

Ferr.Tnti  &  Co.  supplied  the  switchboard,  and  it  consists  of  three 


FIG.  3. — 3,000-KW  GENERATOR  DIRECT-CONNECTED  TO  5,000-HP  ENGINE. 

sections,  one  for  each  machine,  and  the  third  for  the  outgoing 
cables  and  forming  an  interconnector  panel,  enabling  either  of  the 
machine  panels  to  be  made  dead  for  cleaning  purposes  or  for  killing 
either  pair  of  outgoing  mains  whilst  under  repair.  The  board  is 
built  for  11,000  volts  and  to  control  two  3,000-kw,  two-phase  alter- 
nators, and  is  complete  with  e.xciter  gear,  synchronizing  arrange- 
ments and  all  necessary  switches,  fuses  and  instruments.  The  main 
frame  is  formed  of  horizontal  enameled  slate  slabs,  3  in.  thick,  built 
into  the  engine  room  walls  and  divided  into  cells  by  vertical  par- 
titions. 

The  bus-bars  are  rectangular,  0.5  sq.  in.  in  section,  and  totally 
enclosed  in  an  insulated  chamber,  provided  with  plug  sockets  to 
enable  any  particular  panel  to  be  isolated.  Oil-break  fuses  are  pro- 
vided for  each  phase,  capable  of  safely  breaking  200  amp.  at  11,000 
volts.  The  fuse  is  three-fourths  of  an  inch  long  and  drops  into  24 
in.  of  oil.  Oil-break  switches  are  used,  one  in  each  phase,  capable 
of  breaking  1,500  kw  at  11,000  volts.  The  interconnector  panel  is 
supplied  with  oil-break  switches  also,  but  not  for  breaking  full 
load,  and  also  carries  the  cable  receivers.  All  transformers  are  dry 
insulated.  The  wattmeters  are  recording  and  indicating,  and  are 
connected  through  the  outer  or  earth  side  of  the  circuit.  Those 
meters,  it  is  hoped,  will  not  be  affected  by  the  power  factor  or  change 
in  periodicity.  Single-pole  shunt  and  main  field  switches  are  in- 
cluded, each   with   field-breaking  switch   arrangements. 


Electric  Steering  Gear  on  an  English  Yacht. 

An  electric  steering  gear  has  recently  been  installed  by  Siemens 
Bros,  k  Co.,  of  London,  aboard  a  yacht,  one  of  the  features  of 
which  is  that  the  usual  hand  steering  gear  needs  but  slight  alter- 
ation to  adapt  it  to  electrical  control.  The  upper  end  of  the  rudder 
post  passes  through  the  base  of  a  cast-iron  frame  bolted  to  the 
deck,  and  to  it  is  keyed  a  massive  cross  piece,  above  which  and 
running  fore  and  aft  is  a  right  and  left-handed  screw  supported  by 
the  frame  and  carrying  one  right  and  one  left-handed  nut,  as  shown 
in  the  accompanying  illustrations.  These  nuts  are  supported  and 
prevented  from  turning  by  two  guides  running  parallel  with  q 
the  screw,  and  by  links  are  connected  one  to  each  side  of  the 
cross  piece  on  the  rudder.     The  steering  wheel  is  carried  on  a 


FIGS.   I   AND  2 


-ELEVATION  AND  PLAN  ELECTRIC  STEERING  GEAR. 


sleeve  on  an  extension  of  the  screw,  to  which  it  can  be  connected  by 
means  of  a  claw  clutch. 

A  four-pole  motor,  completely  enclosed,  is  arranged  to  drive  the 
screw  through  several  reductions  of  spur  gearing  and  a  clay  clutch, 
which  is  connected  to  the  clutch  on  the  steering  wheel  in  such  a 
manner  that  both  are  operated  by  one  lever,  and  only  one  can  be  in 
gear  at  a  time.  It  will  thus  be  seen  that  the  screw,  which  operates 
the  rudder  through  the  nuts  and  links,  is  capable  of  being  turned 
either  way  by  the  motor,  or  by  the  steering  wheel,  but  not  by  both 
at  the  same  time.  The  motor  is  series-wound,  and  provided  with 
a  brake  pulley  and  brake  blocks  which  are  held  oflf  by  an  electro- 
magnet in  series  with  the  motor  and  held  on  by  a  suitable  spring. 
The  brake  is,  therefore,  put  on  and  the  rnotor  promptly  pulled  up 
whenever  the  current  is  interrupted. 

The  motor  is  controlled  by  a  special  hunting  switch  with  two 
levers  and  two  sets  of  contacts,  one  for  each  direction  of  rotation. 


FIGS.  3  AND  4. — ELEVATION   AND  SECTION  ROTARY  HUNTING  SWITCH. 

This  arrangement,  which  is  shown  in  Figs.  3  and  4,  was  adopted 
instead  of  a  single  reversing  switch  in  order  to  get  a  very  reliable 
quick  break  action.  Each  switch  has  three  contacts,  so  that  resist- 
ance can  be  cut  out  in  two  steps,  and  they  are  so  shaped  that  the 
actual  contact  surfaces  are  not  touched  by  the  arcs  and  therefore 
remain  in  good  condition.  They  are  reversible  and  can  be  easily 
replaced,  the  insertion  of  new  ones  occupying  but  a  few  minutes.  A 
powerful  magnetic  blow-out,  which  operates  upon  all  the  contacts, 
is   provided   on    each   switch,     .\lthough    the   current   is   not    more 
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lliaii  js  ;'i»l>  ;"  100  vl.lI^,  ilicsc  ample  prccaiitions  against  arcing 
troubles  have  been  taken  because  of  the  extremely  fre<iucnt  switch- 
ing o«T  and  on  which  i»  required  in  the  ordinary  steermg  of  a  ship, 
and  in  practice  they  have  proved  quite  satisfactory. 

The  two  switch  arms  are  mounted  on  two  pins  at  e<iual  distances 
from  the  center  of  a  metal  disc  geared  to  the  steering  wheel.  They 
arc  cranked  as  shown,  and  are  so  arranged  as  to  be  operated  by 
stops  fixed  to  a  second  disc  mounted  concentrically  with  the  first. 
The  second  disc  is  in  gear  with  the  screw  and  its  motion  is  there- 
fore proportional  to  that  of  the  rudder.  The  switching  on  or  oflf  is, 
therefore,  the  result  of  the  dilTcrcncc  in  the  motions  of  the  two  discs, 
which  arc  i)rt>portional  to  that  of  the  rudder  and  the  steering  wheel 
respectively. 

The  cranked  arm  of  each  switch  is  so  shaped  that  it  clears  the 
stops  on  the  second  disc  when  the  motion  is  in  one  direction,  but 
engages  them  when  the  motion  is  in  the  opposite  direction.  This 
insures  that  one  switch  only  is  operative  in  each  direction  of  rotation. 
In  order  to  obtain  a  quick  break,  both  switches  are  pulled  to  the 


BLOV\/-OUT 
FIG.  5. — DIAGRAM  OF  CONNECTIONS. 

"ofT"  position  by  springs,  but  they  are  also  forced  off  positively  by 
the  stops,  SO  that  the  breaking  of  a  spring  would  not  incapacitate 
the  gear  in  any  way,  but  only  make  the  break  rather  slower.  The 
two  discs  are  provided  with  massive  stops  arranged  to  limit  the 
difference  of  their  motion  to  little  more  than  the  amount  actually 
required  to  operate  the  switches. 

The  gearing  is  such  that  twelve  complete  turns  of  the  steering 
wheel  move  the  rudder  from  hard-a-port  to  hard-a-starboard,  a 
total  angular  distance  of  80°.  A  Geneva  stop,  in  connection  with 
the  second  disc,  prevents  the  steering  wheel  from  turning  more 
than  twelve  complete  revolutions,  and  when  the  second  disc  is 
brought  to  rest  by  the  stop  the  first  catches  it  up.  The  motor  is 
thus  automatically  switched  off  when  the  extreme  positions  of  the 
rudder  are  reached. 

The  gear  as  installed  in  the  yacht  has  amply  proved  its  efficiency, 
and  gave  complete  satisfaction  to  the  navigating  officers,  the  con- 
trol of  the  ship  being  as  perfect  as  could  be  desired.  The  test  im- 
posed, which  was  considered  the  most  severe,  namely,  throwing  the 
rudder  from  hard-a-port  to  hard-a-starboard  while  steaming  full 
speed  astern,  was  accomplished  with  ease  and  without  excessive  con- 
sumption of  current.  When  steered  by  hand  the  gear  requires  the 
combined  energies  of  four  or  more  men,  according  to  the  state  of 
the  weather. 


Two  Kilowatt  Dynamo. 


The  2-kw  dynamo  illustrated  here  is  one  of  a  line  ranging  from 
one-half  to  20-k\v,  manufactured  by  the  Hobart  Electric  Manufac- 
turing Company,  of  Troy,  O.  This  line  has  been  developed  with  the 
idea  in  mind  that  most  electric  machines  of  small  and  moderate  size 
go  into  places  w-here  they  are  handled  by  inexpert  persons.  This 
requires  simplicity  of  all  parts  and  a  minimum  of  necessary  ad- 
justments. Such  machines  should  be  thoroughly  well  built  both 
mechanically  and  electrically,  that  they  may  stand  abuse.  Hence  all 
parts  have  been  made  as  strong  as  is  consistent  with  good  engineer- 
ing practice.  They  have  also  been  rated  very  conservatively  and 
are,  therefore,  not  only  capable  of  giving  their  rated  output  con- 
tinuously without  distress,  but  will  also  withstand  severe  temporary 
overloads. 

The  construction  is  of  the  conventional  multipolar  type,  with 
radial  pole  pieces  mounted  in  a  circular  frame,  both  frame  and 
pole  pieces  being  of  Tropenas  steel.  In  most  of  these  machines  the 
pole  pieces  are  cast  separately  from  the  frame  and  bolted  to  the 
same.  The  seats  for  the  pole  pieces  are  turned  concentrically  with 
the  shaft  and  give  a  joint  of  very  low  magnetic  resistance. 


I  lie  liilil  culls  :ir<  i.iyi  r  wound  and  arc  of  a  circular  cross-section. 
Ilefore  being  pl.iced  ut\  the  pole  pieces  they  arc  very  carefully  in- 
sulated so  as  to  withstand  unusual  strains.  The  armature  has  been 
the  subject  of  unusual  care,  both  in  design  and  in  construction,  and 
is  the  iron  clad  type.  The  roils  arc  sIraiKht  out  and  thoroughly 
insulated  before  being  placed  in  the  slots  which  arc  previously  ad- 
ditionally  insulated   to   receive  them.     A   Rood-sized  comnnitator  is 
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also  characteristic  of  this  line,  thus  reducing  the  heating  and  giving 
plenty  of  stock  for  wear. 

In  the  construction  of  these  machines  a  novel  feature  is  intro- 
duced in  the  bearings.  These  are  large  and  self-aligning,  and  have 
a  special  arrangement  for  centering  the  armature  with  the  magnetic 
center  of  the  frame.  This  device  overcomes  a  frequent  fault — that 
the  magnetic  pull  on  the  armature  draws  it  strongly  against  one 
bearing,  thus  preventing  end  motion  and  causing  the  brushes  to 
wear  grooves  in  the  commutator. 

Not  infrequently  an  armature  improperly  centered  pulls  so  strongly 
against  one  bearing  as  to  cause  it  to  run  hot  persistently.  This  im- 
provement is,  therefore,  one  that  will  be  greatly  appreciated  by  prac- 
tical men.  Jigs  are  used  in  drilling  all  parts,  and  all  turning  is  done 
to  gauges,  thus  insuring  correct  fitting  and  alignment  of  all  parts. 


Stirrup  for  Arc  Lamp  Suspension. 

Managers  of  electric  light  plants  have  long  felt  the  necessity  for 
a  device  to  prevent  the  bending  strain  in  wires  transmitting  energy 
to  movable  apparatus.  In  the  operation  of  raising  and  lowering 
arc  lamps,  for  instance,  the  wires  frequently  break  at  the  insulation 
arm  above  the 
lamp  or  at  the 
pole,  and  the  sway- 
ing from  side  to 
side  by  t  h  e  wind 
causes  the  wire  to 
break  at  the  bind- 
ing post.  These 
have  been  sources 
of  CO  n  s  i  d  e  rable 
trouble  ever  since 
e  1  e  c  t  r  ic  lighting 
first  came  into 
commercial  use, 
and  the  device 
illustrated  h  e  r  e- 
with,  known  as  the 
'Shickluna  Vita 
Stirrup,"  has  been 
designed  for  the 
purpose  o  f  over- 
coming these  an- 
noyances. 

The  stirrups  are 
applied   at  the   in- 
sulation arm  above  the  lamp,  and  in  some  cases  at  the  pole  as  weiJ, 
especially  if  it  is  necessary  to  have  the  wire  drawn  tight  from  the 
pole  to  the  clamp.    This  device  is  manufactured  by  the  White  Star 
Appliance  Company,  316  Potomac  Avenue,  Buffalo.  N.  Y. 


ARC    LAMP    STIRRUP. 
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Exhibits  at  the  National  Electric  Light  Convention. 


The  koKiii-iNG  Construction  Company  was  represented  by  J.  T. 
W.  Montgomery. 

RiDGWAY  Dynamo  &  Engine  Company  were  represented  by  Mr. 
W.  Sharpe,  of  Chicago. 

Otis  Elevator  Company  were  well  spoken  of  by  Messrs.  Ray  D. 
Lillibridge  and  J.  D.  Sheldon. 

Stanley  Instrument  Company,  of  Great  Harrington,  Mass.,  sent 
S.  O.  Ochs  and  F.  J.  Alderson. 

Westinghouse,  Church,  Kerr  &  Co.  had  on  hand  in  their  in- 
terests Mr.  E.  Yawger,  of  Pittsburg. 

Washington  Carbon  Company  was  appropriately  represented  by 
its  well-known  secretary,  Mr.  J.  S.  Kridcr. 

Simplex  Electric  Company,  of  Boston,  were  represented  by 
W.  W.  Tenney,  of  Chicago,  and  J.  G.  Brobeck. 

Gould  Storage  Battery  Company  had  present  in  its  behalf  Messrs. 
A.  S.  Hubbard,  E.  Lyndon,  H.  B.  Oakman,  E.  L.  Draffen. 

American  Steel  &  Wire  Company. — Messrs.  C.  S.  Knight,  Jr., 
and  F.  A.  Keyes  were  busy  for  the  A.  S.  &  W.  specialties. 

Simplex  Electric  Heating  Company  had  a  worthy  represen- 
tative in  Mr.  J.  I.  Ayer,  past  president  of  the  association. 

National  Conduit  &  Cable  Company  were  vouched  for  by  W.  S. 
Eckert,  H.  F.  Tate,  J.  B.  Honan,  W.  H.  Pearl,  F.  B.  Switzer. 

Pass  &  Seymour's  well-known  porcelain  insulators,  etc.,  were 
shown  and  described  by  Messrs.  B.  E.  Salisbury  and  J.  W.  Brooks. 

Rossiter,  MacGovern  Company,  of  New  York,  had  a  dignified  and 
adequate  representation  in  President  MacGovern  and  Mr.  J.  A. 
Peirce. 

Sawyer-Man  Electric  Compa.vy,  whose  lamps  be&pangle  the  huge 
Auditorium,  was  also  duly  advertised  by  T.  H.  B.  Whipple  and  F.  S. 
Smith. 

McIntosh,  Seymour  &  Co.,  the  Auburn  (N.  Y.)  engine  builders, 
were  present  in  the  person  of  Mr.  J.  A.  Seymour,  of  the  executive 
department. 

Electric  Storage  Battery  Company  was  represented  by  Messrs. 
Charles  Blizard,  general  sales  manager;  G.  H.  Atkin,  Otto  E.  Osthoff, 
G.  W.  Hill,  H.  B.  Gay,  R.  H.  Klauder. 

John  A.  Roebling's  Sons  Company  had  a  full  contingent  at  the 
m.eeting,  inclusive  of  F.  W.  Harrington,  D.  F.  Ivins,  G.  C.  Bailey, 
W.  H.  Slingluff,  A.  B.  Conover,  E.  P.  Bartlett. 

Manhattan  Electrical  Supply  Company,  of  New  York  City, 
were  by  no  means  forgotten  or  overlooked,  thanks  to  the  assiduous 
efforts  of  Messrs.  J.  W.  McDowell,  F.  M.  Pierce  and  A.  J.  Anderson. 

Baker  &  Co.,  the  platinum  refiners  and  dealers,  of  Newark,  N.  J., 
were  represented  by  their  ever-popular  and  always-amiable  principal, 
Mr.  C.  O.  Baker,  Jr.,  master  of  transportation  for  the  association, 
and  Mr.  J.  J.  Lowthian. 

Stanley  Electric  Manufacturing  Company  occupied  handsome 
parlors  and  were  represented  by  Messrs.  Ray  D.  Lillibridge,  E.  L. 
Barr.  V.  W.  Bergenthal,  L.  Etheridge,  D.  W.  Dunn,  M.  C.  Canfield, 
J.  W.  Chambers,  G.  W.  Andress. 

Ckocker-Wheeler  Electric  Company  were  represented  by  Messrs. 
Putnam  A.  Bates  and  C.  W.  Startsman,  both  from  the  Ampere 
(N.  J.)  factories.  Mr.  Julian  Roe,  of  Chicago,  was  also  in  active 
attendance  with  Mr.  F.  G.  Whipple. 

Mr.  G.  F.  Porter,  ex-secretary  of  the  association,  was  warmly 
welcomed  for  his  own  sake  by  hosts  of  old  friends,  and  was  heartily 
congratulated  on  his  recent  connection  with  that  vigorous  and  prom- 
ising young  concern,  the  Atlantic  Insulated  Wire  &  Cable  Company. 
While  in  Chicago  Mr.  Porter  had  the  satisfaction  of  securing  a  very 
substantial  order,  and  was  able  to  develop  a  large  amount  of  new 
trade. 

The  Wagner  Electric  Company  was  ably  represented  by  R.  G. 
Russel,  the  assistant  manager  of  sales,  who,  after  an  absence  of 
several  years,  has  returned  to  the  fold;  also  by  G.  E.  Foster,  of 
Chicago,  district  manager.  The  well-known  product  of  this  com- 
pany was  exemplified  by  a  i-hp  and  one  4-hp  single-phase  sejf- 
starting  motors,  also  a  3-kw  type  F  ammeter.  A  new  vertical  edge- 
wise illuminated  dial  switchboard  voltmeter  was  also  on  exhibition. 
Electrical  Engineers  and  Contractors  were  out  in  force,  many 
of  the  leaders  in  the  profession  and  industry  being  present.  Among 
them  may  be  mentioned  President  J.  G.  White,  of  the  J.  G.  White 
Company;  F.  W.  Sargent,  consulting  engineer  of  the  Chicago 
Edison    and    other   companies ;    Prof.    W.    E.   Goldsborough,   of  the 


St.  Louis  Exposition  Department  of  Electricity;  D.  Carl  Henry,  the 
Henry  Electric  Light  Company,  of  Denver;  Louis  B.  Marks,  Prof. 
Morgan  Brooks,  J.  K.  Soden,  F.  S.  Hickok,  A.  M.  Barron,  L.  A. 
Briggs,  W.  D.  Ball,  W.  J.  Warder,  Joseph  Bijur,  Force  Bain,  Bion 
J.  Arnold. 

Miscellaneous  Concerns  may  be  enumerated  as  follows :  E.  C 
Lindsay,  W.  W.  Lindsay  &  Co.,  Philadelphia;  S.  A.  Douglas,  Ameri- 
can Vitrified  Conduit  Company;  A.  R.  Battey,  Pittsburg  Sewer  Pipe 
&  Conduit  Company;  G.  B.  Davis,  Standard  Chemical  Company; 
W.  C.  Bryant,  Bryant  Electric  Company,  of  Bridgeport,  Conn.; 
C.  H.  Macdonald,  J.  A.  &  W.  Bird  Co.;  J.  A.  Vaughan,  Carleton 
Chase  Electric  Company,  of  New  York ;  A.  A.  Tibbe,  Tibbe  Electric 
Company,  Washington,  Mo. ;  R.  Link,  Keuffel  &  Esser  Co. ;  J.  C. 
Young,  American  District  Steam  Company ;  C.  P.  Hill,  Doubleday- 
Hill  Electric  Company;  W.  S.  Arnold,  Arnold  &  Brownell  Com- 
pany ;  E.  H.  Noyes,  Pittsburg  Reduction  Company ;  A.  D.  Wyckoflf, 
Ball  &  Wood  Company;  C.  F.  Ziegler,  Reynolds  Electric  Flasher 
Company;  C.  B.  Colley,  American  Can  Company;  L.  G.  Le  Bour- 
veau,  T.  H.  Bullock  &  Co. ;  W.  F.  S.  Lake,  Buffalo  Forge  Company ; 
F.  L.  Collins,  Illinois  Steel  Company;  W.  J.  Best,  Green  Fuel 
Economizer  Company ;  W.  L.  Goddard,  McCormick  Twine  Works ; 
E.  H.  Hammond,  American  Electrical  Works,  of  Providence,  R.  I. ; 
O.  P.  Cone,  Hawks  Electric  Company. 

The  Western  Electric  Company  had  a  series  arc  light  equip- 
ment in  operation  in  the  engine  room  of  the  Auditorium  Annex. 
The  lamps  installed  in  front  of  both  hotels  and  in  the  engine  room 
formed  a  part  of  this  equipment.  The  local  exhibit  was  in  charge 
of  Messrsy  W.  S.  Hine  and  L.  G.  Basset.  A  large  number  of  rep- 
resentatives looked  after  the  interests  of  the  company.  The  ap- 
paratus department  was  represented  by  Albert  Tucker,  in  charge  of 
the  display;  Prof.  W.  L.  Stockton,  C.  A.  S.  Howlett,  H.  B.  Squire 
and  C.  W.  Cobb,  of  Cleveland  and  Detroit.  The  supply  department 
was  in  charge  of  C.  E.  Scribner,  general  supply  and  sales  manager, 
as  well  as  E.  W.  Rockefeller,  of  New  York;  P.  T.  Ackerson,  S. 
Reed  Faris,  George  Lounsberry,  C.  H.  Talmadge  and  R.  M.  Field, 
of  Detroit.  The  Chicago  supply  department  was  represented  by 
L.  F.  Milner,  A.  L.  Brown,  P.  H.  Aaron  and  William  Devine.  C  D. 
Crandall,  general  manager,  and  F.  K.  Kretschmar,  advertising  man- 
ager, were  also  present.  The  engineering  department  was  repre- 
sented by  C.  Wiler.  W.  T.  Hessel,  of  the  Standard  Electric  Com- 
pany, of  Cincinnati,  which  is  affiliated  with  the  Western  Electric 
Company,  also  was  in  attendance  at  the  convention.  A  miscellaneous 
line  of  apparatus  was  shown  in  one  of  the  parlors  on  the  second 
floor.  Here  were  exhibited  samples  of  arc  lamps,  American  trans- 
formers, fan  motors,  "Sunbeam"  incandescent  lamps,  and  a  com- 
plete sample  line  of  circuit-breakers  and  switches.  A  folder  in  the 
shape  of  a  postal  card,  which  was  distributed,  called  attention  to 
the  arc  light  equipment  at  the  Annex,  and  also  showed  one  of  their 
series  alternating  arc  lamps. 

The  Duncan  Electric  Manufacturing  Company,  of  Lafayette, 
Ind.,  in  one  of  the  parlors  on  the  second  floor,  made  a  very  complete 
display  of  the  Duncan  wattmeter.  It  was  in  charge  of  Thomas 
Duncan,  vice-president  and  general  manager.  W.  J.  Flanning,  of 
the  Electrical  Material  Company,  of  Baltimore,  who  is  the  Eastern 
agent,  was  also  in  attendance,  as  well  as  C.  H.  Norwoods,  of  Chi- 
cago. As  is  well  known,  the  Duncan  wattmeter  is  a  commutating 
meter  for  both  alternating  and  direct  currents,  and  possesses  a  great 
many  up-to-date  features  which  make  a  meter  of  especial  value  to 
central  stations.  The  great  accuracy  of  the  meter  on  light  loads  was 
forcibly  illustrated  by  the  ease  with  which  one  of  the  meters  started 
on  the  low  end  of  a  Hylo  lamp,  the  load  being  less  than  i  per  cent, 
of  its  rated  capacity.  This  also  illustrated  the  readiness  with  which 
the  meter  starts  and  stops  when  a  large  load  is  thrown  on  and  off 
respectively.  The  various  other  points  which  make  this  meter  of 
especial  value  are  the  accessibility  to  all  of  the  parts  by  the  mere 
removal  of  four  screws,  the  dust  and  insect-proof  character  of  the 
meter,  the  ease  with  which  the  revolving  element  can  be  removed  for 
repair  and  inspection  without  taking  the  meter  apart,  and  at  the 
same  time  without  altering  the  original  calibration ;  and  the  specially 
insulated  coils.  An  important  feature  is  the  direct  reading  dial 
used  for  all  sizes,  which  readily  permits  the  reading  of  the  meter 
after  installation  in  almost  any  position.  These  are  manufactured 
for  all  voltages  and  sizes,  from  2^  to  2,500  amp.  A  high-torque 
induction  meter  will  be  ready  in  about  60  days,  which  of  course  will 
be  especially  adapted  for  alternating  circuits.  Some  very  catchy 
advertising  matter  was  distributed. 
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Naiui.s.vi.  India  KuuutH  Lomi-anv  were  rcurcacnicd  by  Mi.  1'. 
1".  Lyons. 

MtN.i.\.\iiN  Klkcikic  Manltactukinc  Comi'ANY  cxliibilcd  a  Imc 
of  the  Ucnjaniiii  wireless  clusters. 

Stanuahu  Taint  Comi-any  sent  Messrs.  J.  C.  ShainwalJ  and  E.  K. 
VVillard  to  look  after  the  welfare  of  P.  &  U. 

'I'liE  Tkiumi-u  LLKcrKU  Co.Mi'ANY,  of  Cincinnati,  was  represented, 
as  usual,  by  \V.  11.  Jacob,  the  sales  manager. 

New  YokK  Safety  SrKAM.— The  interests  of  the  New  York  Safety 
Sicaiii  Comiiany  were  looked  after  by  Mr.  Milton  Thomas,  of  the 
Chicago  olVice. 

Geohge  L  Sayles,  representing  the  Sterling  Electric  Manufac 
turing  Company,  of  Warren,  Ohio,  made  quite  a  showing  wilii  the 
Sterling  Special  incandescent  lamp. 

F.  A.  CiiUKciiiLi.,  Jk.  represented  W.  N.  Matthews  &  Brc,  of  St. 
Louis,  who  have  the  exclusive  agency  for  the  "Knocker"  Hoilcr 
Cleaner  and  the  Stombaugh  anchors. 

Mr.  W.  H.  Porter,  Western  sales  manager  of  the  .Mpliaduct  Man- 
ufacturing Company,  made  quite  a  hit  with  the  delegates  by  dis- 
tributing pipes  made  from  their  fire-proof  conduit. 

SpR.MiUE  ELEcrRic— Mr.  Alex  Henderson,  of  the  Conduit  depart- 
ment, was  present  in  behalf  of  the  Spraguc  Electric  Company.  With 
him  was  associated  Mr.  Kittle,  of  the  Chicago  office. 

TuE  N.\TioNAL  X-Ray  Reflectok  Company,  of  which  A.  L.  Moore 
is  the  secretary  and  treasurer,  and  E.  L.  Haines  general  manager, 
showed  a  line  of  sterling  silver-plated  glass  rclleclors. 

The  Diehl  Manufacturing  Company,  Elizabeth,  N.  J.,  was  rep- 
resented by  Mr.  B.  C.  Kenyon,  and  had  a  display  of  hs  newest 
models  in  fan  motors  and  deflector  in  the  lobby  of  the  Auditorium. 

Mr.  Mortimer  Norden,  of  New  York,  looked  after  the  interests 
of  the  Norden-Bittner  Electric  Company  and  the  Electric  Carriage 
Call  Company,  whose  specialties  in  the  lighting  field  were  energet- 
ically advocated. 

A.  P.  Hopkins  &  Company,  of  Escanaba,  Mich.,  dealers  in  rail- 
way ties,  poles  and  posts,  were  represented  by  M.  Hopkins,  vice- 
president.  Although  the  company  had  a  parlor  on  the  sixth  floor, 
no  attempt  was  made  to  make  an  exhibit. 

Central  Electric  Company,  of  Chicago,  were  out  in  force,  and 
Manager  Charles  E.  Brown  was  particularly  in  evidence  throughout 
the  convention,  extending  all  hospitalities  of  the  city  to  the  patrons 
of  Okonite  and  the  other  C.  E.  specialties  and  agencies. 

Economical  Electric  Lamp. — A  novel  display  was  made  on  the 
first  floor  of  the  Auditorium  by  the  Economical  Electric  Lamp  Com- 
pany, New  York,  to  show  off  the  merits  of  its  "turn  down"  lamp. 
This  attracted  a  good  deal  of  notice  and  was  in  charge  of  Mr.  M. 
Lobenthal. 

Mr.  .\.  R.  B.\tley,  an  old-time  clay  conduit  man,  who  has  sold 
the  material,  it  is  said,  in  every  country  in  the  world  except  China 
and  Japan,  places  he  hopes  soon  to  visit,  was  present  in  the  interests 
of  the  Pittsburg  Sewer  Pipe  &  Conduit  Company,  of  Pittsburg,  Kan., 
as  general  manager.  He  had  a  neat  exhibit  of  two  and  four-duct 
conduit,  etc. 

The  Crouse-Hinds  Electric  Company  made  an  interesting  show- 
ing with  their  "Xorbitt"  and  other  specialties.  Mr.  Crouse  and  Mr. 
Hawkins,  of  the  New  Y'ork  office  in  charge.  A  handsome  souvenir 
in  the  shape  of  a  pocket  mirror  in  a  neat  leather  case  was  distributed 
by  the  company.  Other  representatives  were  Messrs.  F.  F.  Skeel, 
R.  B.  Kent  and  F.  E.  Hardin. 

The  Dale  Company,  New  York  had  an  interesting  exhibit  of 
specialties  and  Mr.  John  Dale,  president,  met  a  host  of  Western 
friends,  who  hastened  to  congratulate  him  upon  the  completion  of 
the  new  building  in  New  York  City,  into  which  the  company  has 
just  moved.  The  Dale  lighting  specialties  and  standard  goods  have 
a  well-established  reputation  now  throughout  the  electric  light 
and  power  industry. 

The  N.\ttonal  Carbon  Company,  Qeveland,  Ohio,  as  usual,  was 
represented  by  a  large  contingent,  the  following  gentlemen  being 
present:  X.  C.  Cotabish,  the  sales  manager,  and  F.  W.  Wilkins; 
A.  D.  Spear.  F.  H.  Murray.  F.  C.  Park,  T.  H.  McDowell,  F.  J. 
Aylsela,  A.  V.  Ward,  A.  G.  Henry,  A.  C.  Carrier,  Wallace  O'Connor. 
The  Columbia  carbons  being  so  well  known,  those  present  con- 
tented themselves  with  renewing  old  acquaintance. 

The  Gregory  Electric  Company  were  represented  by  A.  L. 
Kuehmstedt,  vice-president ;  George  M.  Ellis,  secretary,  and  R.  H. 
Watson,  of  the  sales  department.  As  the  company  is  very  busy 
looking  after  its  business,  which  is  quite  extensive  and  of  a  large 


Mihiiiic  at  the  present  lime,  it  was  not  posAibIc  to  make  any  exhibit 
at  the  convention.  The  company,  however,  reports  that  quite  a 
number  uf  the  delegutesi  called  at  it*  olBccii  incidentally  seeing  the 
work  which  is  being  done  ut  the  shops. 

Llelthical  Wukld  and  Enuineek  received  many  coiigratulalions 
on  its  "high  water  mark"  issue  of  220  pages,  embracing  first  prac- 
tical data  as  to  the  Curtis  steam  turbine;  articles  on  the  Chicago 
Edison  and  Comnionwealth  Companies ;  illustrated  articles  also  on 
several  smaller  Western  plants  of  interest,  and  a  vast  amount  of 
general  electric  lighting  material.  The  journal  was  represented  by 
Messrs.  J.  M.  Wakenian,  J.  V.  S.  Church  and  G.  W.  Elliott,  of  the 
business  stalT,  and  Messrs.  T.  C.  Martin,  J.  K.  Cravath,  R.  E.  Sack 
and  C.  W.  Whitnry,  of  the  editorial  staff. 

The  Standard  I-xecthical  Manufactukinc  Company,  of  Niles, 
Ohio,  had  on  exhibit  a  complete  line  of  candelabra  and  decorative 
lamps.  A  special  feature  of  the  exhibit  was  the  Star  incandescent 
lamp,  which  consists  of  a  star  shade  of  any  color,  either  fluted  or 
plain,  in  combination  with  an  incandescent  lamp.  The  company,  of 
course,  manufactures  a  complete  line  of  incandescent  lamps  of 
50,  no  and  220  volts,  and  of  any  candle-power  and  size  desired. 
J.  P.  Gilbert,  secretary  and  treasurer,  as  well  as  H.  H.  Albert  and 
John  Rice,  salesmen,  represented  the  company. 

Bryan-Marsh  Company. — The  interests  of  the  Bryan  Marsh 
Company  were  looked  after  by  George  C.  Keech,  general  manager, 
and  a  full  representation  of  the  sales  department,  which  included 
L.  D.  Sawyer,  manager  of  the  Minneapolis  (Minn.)  branch  office; 
E.  H.  Haughton,  manager  of  the  Cincinnati  branch ;  J.  L.  Barnard, 
salesman,  Minneapolis  and  Wisconsin  district;  A.  G.  Bowers,  Iowa 
salesman;  J.  S.  Corby,  salesman  Illinois  and  Missouri,  and  W.  J. 
Behn,  salesman  for  Michigan.  As  the  product  of  the  Bryan-Marsh 
Company  is  so  well  known,  no  exhibit  was  made,  although  the  vari- 
ous representatives  of  the  company  were  in  touch  with  the  delegates 
to  the  convention. 

The  Valentine-Clark  Company,  of  Chicago,  because  of  its 
inability  to  show  its  product,  which  consists  of  Michigan,  Wisconsin 
and  Western  cedars  for  electric  light,  telephone  and  railroad  work, 
contented  itself  with  a  display  of  photographs  showing  the  various 
yards  of  the  company,  which  are  located  at  Pinconning,  Mich.,  and 
Green  Bay,  New  London  and  Prentice,  Wis.  The  company  appre- 
ciates the  fact  that  a  readily  available  supply  is  of  great  importance, 
and  for  that  reason  the  Washington  cedar  poles  are  handled  prin- 
cipally through  the  Wisconsin  yards,  from  which  they  can  be  ob- 
tained at  short  notice.  Mr.  E.  L.  Clark,  the  secretary  and  treasurer, 
looked  after  the  company's  interests,  as  well  as  F.  L.  McGillan,  the 
traveling  superintendent,  and  J.  A.  Greenwood. 

The  Bullock  Electric  Manufacturing  Company  did  not  make 
any  exhibit,  its  product  being  well  known  to  all  central  station  men. 
The  bulletin  which  was  issued  during  the  convention  by  Mr.  Bolles 
was  well  appreciated,  and  went  to  fill  a  popular  demand,  as  was 
evidenced  by  the  rapidity  with  which  each  issue  was  exhausted. 
Mr.  Robert  T.  Lozier,  the  second  vice-president  and  general  sales 
manager  was  ably  assisted  by  F.  G.  Bolles,  assistant  general  manager 
of  the  sales  department,  and  George  B.  Foster,  the  Chicago  district 
sales  manager.  The  charms  which  were  presented  to  visitors  at  their 
headquarters,  as  has  been  the  case  at  past  conventions,  bore  a  rep- 
resentation of  a  generator  and  were  much  in  evidence.  Each  dele- 
gate registering  was  also  given  a  white  button  badge  by  the  company 
to  correspond  with  his  number  in  the  Bullock  bulletin. 

H.  W.  Johns-Manville  Company,  of  New  York,  made  a  very 
elaborate  and  interesting  exhibit  of  its  well-known  Sachs  "Noark" 
enclosed  fuse  protective  devices,  at  its  parlors.  No.  230  Auditorium 
Hotel.  Particular  interest  was  exhibited  by  those  in  attendance  in 
the  new  large  capacity  service  switch  and  fuse  boxes,  which  have 
recently  been  developed  as  large  as  600  amp. ;  also  single  and  double- 
branch  blocks,  in  three  sizes,  up  to  and  including  100  amp. — two  and 
three  poles.  These  are  very  compact  in  their  construction,  and 
have  many  advantages.  A  line  of  high-potential  strain  insulators, 
guaranteed  to  stand  5,000  volts,  and  having  a  braking  strain  of 
6,000  pounds,  were  also  shown.  A  number  of  orders  have  been 
taken  for  immediate  delivery.  A  number  of  other  specialties  of 
the  company's  manufacture  were  exhibited,  and  examined  by  the 
visitors,  with  considerable  interest.  J.  W.  Perry,  manager  of  the 
electrical  department  from  New  York,  was  in  attendance,  and  was 
assisted  by  S.  H.  Finney,  manager  of  the  electrical  department  of 
the  Chicago  office. 
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F.  H.  GiLMORE  expounded  the  virtues  of  the  A.  Sorge,  Jr.,  & 
Co.'s  system  of  water  purification. 

The  Peerless  Electric  Company,  of  Warren,  Ohio,  was  well 
taken  care  of  by  H.  B.  Raniey. 

E.  A.  Rummler,  of  Rummler  &  Runimler,  solicitor  of  patents  at 
Chicago,  was  a  visitor  at  the  meetings. 

E.  A.  Lindsley,  of  Lindsley  Bros.  Co.,  of  Chicago,  talked  poles 
to  all  visitors,  as  did  also  J.  Alex.  Navarre. 

M.  S.  Walker,  of  the  F.  Bissell  Co.,  of  Toledo,  Ohio,  enlightened 
all  present  on  the  value  of  the  Nernst  lamp. 

Thos.  H.  Bullock  and  H.  H.  Albert  represented  the  Standard 
Electric  Manufacturing  Company,  of  Niles,  Ohio. 

J.  Harry  Yost  and  Frank  H.  Chapman  represented  the  Yost 
Electric  Manufacturing  Company,  of  Toledo,  Ohio. 

The  interests  of  the  Central  Station  Improvement  Company,  of 
Chicago,  were  well  taken  care  of  by  F.  R.  Jenkins. 

The  Fuller  Company^  of  Detroit,  was  brought  to  the  attention 
of  all  visitors  in  an  unassuming  maimer  by  R.  Fuller. 

C.  R.  Kreider,  of  Kohler  Bros.,  the  consulting  engineer  of  Chi- 
cago, managed  to  consult  a  great  many  of  the  delegates  in  the  in- 
terest of  his  company. 

F.  N.  Jewett,  in  his  usual  affable  manner,  did  not  fail  to  impress 
upon  the  delegates  the  superiority  of  the  Evans-Almirall  system  of 
central  station  heating. 

Buckeye  Electric  Company. — The  interests  of  the  Buckeye  Elec- 
tric Company,  were  looked  after  by  W.  R.  Bonham,  A.  J.  Schrum, 
J.  M.  Corke  and  W.  K.  Eyre. 

The  Northern  Electric  Manufacturing  Company,  through 
the  efiforts  of  G.  L.  Stagg  and  Herbert  Marks,  informed  the  public 
of  the  merits  of  its  apparatus. 

The  Guarantee  Electric  Company,  of  Chicago,  was  well  repre- 
sented by  Charles  E.  Gregory,  its  president ;  Edwin  R.  Rockwell, 
the  secretary,  and  E.  H.  Frank. 

The  Dearborn  Drug  &  Chemical  Works,  of  Chicago,  as  usual 
made  its  presence  felt  through  the  efforts  of  W.  H.  Edgar,  its  pres- 
ident.   It  distributed  an  amusing  puzzle. 

Porter  &  Berg,  who  make  a  specialty  of  "I.  T.  E"  circuit-breakers 
and  Keystone  instruments,  and  also  handle  a  general  line  of  sup- 
plies, were  represented  at  the  convention  by  J.  L.  Porter,  the  presi- 
dent, and  E.  R.  Mason,  the  vice-president. 

Mr.  C.  a.  Benton  was  present  in  the  interests  of  the  electric  ele- 
vators of  the  Marine  Engine  &  Machine  Company,  now  on  the 
circuits  of  many  plants.  Incidentally  also  he  was  able  to  escort 
many  friends  to  the  offices  of  the  Pyle-National  Electric  Headlight 
Company,  where  one  of  the  novelties  was  an  able-bodied  railway 
car  lit  throughout  from  tail  light  to  headlight  with  the  Commercial 
Acetylene  Company's  safety  storage  system  of  acetylene  gas,  stored 
in  acetone.  This  proved  very  interesting  to  electric  lighting  men, 
so  many  of  whom  are  now  operating  gas  works  also. 

Illinois  Electric  Company. — The  interests  of  the  Illinois  Electric 
Company,  of  Chicago,  were  well  taken  care  of  by  Francis  Edward 
Healy,  president ;  Carl  Keith,  treasurer,  and  T.  K.  Cushing,  secre- 
tary. D.  Newman  and  C.  J.  Litscher,  representing  the  sales  de- 
partment, were  in  charge  of  the  exhibit.  This  included,  in  addition 
to  the  regular  line  of  supplies,  the  transformers  and  fan  motors  of 
the  Peerless  Electric  Company,  the  lamp  of  the  Warren  Electric  & 
Specialty  Company,  the  fans,  motors  and  lightning  arresters  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  the  C.  L.  Pierce, 
Jr.,  line  of  construction  material  specialties,  the  Acme  dial  switch, 
Duncan  direct-current  meters,  and  a  German  lamp  known  as  the 
"Sunshine,"  which  is  being  introduced  in  this  market. 

The  Fort  Wayne  Electric  Company  representatives  managed  to 
keep  quite  comfortable  by  means  of  a  new  revolving  fan  motor, 
which  was  suspended  from  one  of  the  fi.xtures  in  the  room.  This 
is  remarkable  for  its  low  consumption,  as  it  takes  but  17  watts  for 
operation  on  direct-current  circuits,  which,  of  course,  is  about  one- 
third  of  the  energy  consumed  by  an  ordinary  i6-cp  lamp.  It  is  sent 
out  with  a  T.-H.  adapter,  and  as  its  weight  is  but  3J4  pounds  it 
can  be  readily  adapted  for  many  uses ;  in  fact,  a  request  has  been 
received  for  providing  the  fan  w-ith  a  handle  so  that  it  can  be  readily 
used  by  barbers.  The  company  did  not  attempt  to  make  any  exten- 
sive display,  as  its  product  is  quite  well  known.  The  exhibit  was  in 
charge  of  F.  S.  Hunting,  the  sales  manager  and  treasurer  of  the 
company,  and  he  was  ably  supported  by  W.  S.  Goll.  the  manager  of 
the  Chicago  office ;  T.  J.  Ryan,  of  the  Cincinnati  office,  and  W.  C. 
Knight,  of  St.  Louis.     J.  H.  Raymond,  Frank  McMaster  and  I.   S. 


Jackson,  of  the  sales  department  of  the  Chicago  office,  were  also  in 
attendance,  as  also  A.  A.  Serva,  the  assistant  sales  manager  at  Fort 
Wayne,  and  E.  A.  Wagner,  of  the  sales  department. 

Elbligiit. — The  Elblight  Company  of  America  was  represented 
by  Mr.  Russell  Spaulding,  president ;  Mr.  E.  H.  Abadie,  general 
manager,  both  from  New  York;  J.  Allen  Haines,  Western  manager. 
The  South  Parlor  w-as  handsomely  decorated  with  Elblight  cable 
and  miniature  lamps  of  many  colors  festooned  and  all  covered  with 
a  profusion  of  greens.  Portieres  of  Elblight  cable  and  lamps  cov- 
ered with  green  foliage  were  in  the  doorways  and  lent  to  the  recep- 
tion to  the  delegates,  ladies  and  members,  a  festive  appearance  in 
sharp  contrast  with  the  rest  of  the  hotel.  This  same  parlor  was  used 
as  the  headquarters  of  the  General  Electric  Company  and  the  dec- 
orations were  so  attractive  they  were  left  in  place  during  the  entire 
convention.  The  company  had  headquarters  in  suite  601-2,  where 
they  exhibited  some  decorations  consisting  of  portieres  and  flags, 
together  with  a  large  collection  of  photographs,  showing  the  many 
important  and  artistic  decorations  made  throughout  the  country  with 
the  Elblight  system.  They  also  exhibited  an  aquarium  with  Elblight 
cable  and  a  lamp  burning  under  water.  The  lamp  shown  had  previ- 
ously been  burning  continuously  under  water  for  over  three  months 
without  deterioration.  The  Elblight  Company  are  to  be  congratu- 
lated upon  the  universal  interest  created  by  their  brilliant  and  ex- 
cellent display. 

Westinghouse  Electric. — Aside  from  occupying  commodious 
headquarters,  it  may  be  said  that  the  entire  hotel  was  the  exhibit 
of  the  Westinghouse  Electric  Manufacturing  Company,  for  the 
reason  that  the  Auditorium  Hotel  Company  have  in  use  over  38,000 
Sawyer-Man  incandescent  lamps.  The  generating  room  is  located 
in  the  Annex  of  the  hotel,  and  furnishes  light  and  power  for  the 
two  hotels  and  the  theatre.  It  is  the  largest  isolated  plant  in  the 
West  and  includes  a  soo-kw  Westinghouse  engine  type  direct-cur- 
rent generator.  A  special  panel  board  designed  to  show  the  oper- 
ation of  various  types  of  Westinghouse  precision  instruments  was 
also  to  be  seen  in  the  dynamo  room  and  attracted  considerable  atten- 
tion. These  included  the  synchroscope,  the  power  factor  meter, 
various  wattm.eters  and  voltmeters,  and  a  frequency  meter.  The 
company  had  a  large  staff  in  attendance  at  the  convention,  including 
F.  H.  Taylor,  vice-president ;  C.  F.  Scott,  W.  M.  Probasco,  E.  W.  T. 
Gray,  A.  L.  Millard,  E.  J.  Burke,  A.  E.  Ransom,  A.  M.  Miller,  J.  J. 
Gibson,  P.  S.  Gibson,  J.  S.  Peck,  N.  S.  Braden,  A.  Hartwell,  C.  S. 
Cook,  A.  Huntington,  R.  E.  Schanlin,  R.  N.  C.  Barnes,  W.  H.  White- 
side, F.  N.  Kollock,  R.  L.  Rathbone,  S.  H.  Anderson,  M.  P.  Ran- 
dolph, S.  B.  Storer,  W.  D.  McDonald,  E.  Dryer,  N.  Stewart,  G.  B. 
Dusinberre,  H.  P.  Davis,  W.  C.  Armstrong,  W.  Karapetoflf,  W.  E. 
Foreman,  T.  P.  Gaylord,  G.  W.  Pulver,  F.  S.  Smith,  C.  A.  Ross, 
T.  H.  B.  Whipple,  H.  C.  Marsh. 

Hylo. — A  flash  sign  in  the  main  lobby,  which  attracted  universal 
attention  and  favorable  comment  was  that  of  the  Phelps  Company, 
of  Detroit,  Mich.,  of  which  Mr.  Alex  Dow  is  the  president.  W.  E. 
Phelps,  vice-president ;  W.  J.  Phelps,  secretary,  and  J.  Wylie  Phelps, 
sales  manager,  were  in  attendance  at  the  convention,  and  explained 
the  interesting  features  and  the  various  makes  of  Hylo  lamps  which 
are  being  manufactured  by  this  company.  In  addition  to  their  reg- 
ular lamp,  a  long-distance  Hylo  operated  by  means  of  a  pendant 
switch,  which  obviates  the  necessity  of  a  wall  switch,  and  the  new 
"Pull-string"  lamp  were  shown.  The  valuable  features  possessed 
by  this  lamp  are  well  known,  although  it  may  be  well  to  mention 
the  fact  that  the  increased  cost  of  the  lamp  is  more  than  compen- 
sated for  by  the  increased  life.  The  Hylo  self-flashing  sign  lamps 
are  quite  a  novelty,  as  was  attested  by  the  interest  the  sign  aroused. 
This  is  so  different  from  anything  that  has  been  put  on  the  market 
that  it  will  prove  quite  a  factor  in  the  sign  business.  In  fact,  any 
sign  which  has  lost  its  usefulness  can  be  rehabilitated  and  rejuve- 
nated by  simply  changing  lamps.  The  objection  that  the  information 
which  the  sign  is  to  convey  to  the  public  at  large  is  entirely  lost 
for  several  seconds  at  a  time,  and  as  a  consequence  does  not  fulfil 
its  purpose  as  well  as  might  be,  is  overcome  by  the  new  self-flashing 
sign  lamp.  The  entire  outline  of  the  letters  is  always  visible,  thus 
ever  presenting  the  object  of  their  mission ;  and  because  of  the 
fantastic  irregularity  with  which  the  lamps  light  up  and  the  kaleido- 
scopic effect  produced  thereby,  the  sign  not  only  attracts  but  holds 
the  attention  of  all  passersby.  A  valuable  feature  is  the  long  life  of 
the  lamp  and  the  saving  in  current,  also  the  convenience  which  re- 
sults from  the  use  of  the  lamp,  as  it  does  away  with  the  maintenance 
of  switching  apparatus. 
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"lM.KXi)UtT"  lia>l  boili  II.  G.  Osburn  and  C.  K.  Currigiti  ui  siiig 
its  praiscii. 

liiE  Mkkki.e  Electric  Comi-anv,  of  St.  I.iuiis,  was  irprcscntcil 
by  N.  \V.  ICwing  and  Milton  Mill. 

TiiK  CiiiCACo  Insulatw)  Wirk  CoMi'ANV  appeared  iii  tiic  pcr.'ioiis 
of  W  illiani  M.  Smith  and  T.  C.  Tiirlay. 

TiiK  McComiikk-VVhytk  Koi-k  Comi-anv,  of  Chicago,  was  rcprc 
scnti'd  by  George  Whytc  and  A.  McConiber. 

Hart  Manufacturing  Comi-anv,  Hartford,  Conn.,  bad  an  ex- 
tensive exhibit  of  their  switches  on  the  main  lloor. 

The  Westkkn  I'-lkctrhal  Surri.v  Comi-anv,  of  St.  Louis,  made 
its  presence  felt  througli  R.  S.  Wakefield  and  L.  F.  Philo. 

M.  B.  Austin  &  Co.— H.  T.  Tate.  A.  Mementa  and  A.  H.  Friend 
were  on  hand  in  the  interests  of  M.  B.  Austin  &  Co.,  of  Chicago. 

J.  M.  Denniston,  of  Chicago,  well  known  to  many  electrical  men 
in  the  West,  represented  Joseph  T.  Rycrson  &  Son,  iron  merchants 
and  special  agents. 

F.MRiiANKS,  MoKSK  &  Co.— Thc  interests  of  Fairbanks,  Morse  & 
Co.,  of  Beloit,  Wis.,  were  taken  care  of  by  L.  J.  Osborne  and  William 
A.  Moore,  of  Chicago. 

McRoY  Clay  Works. — E.  F.  Kirkpalrick,  who  never  misses  a 
convention,  was  on  hand  to  tell  the  delegates  with  bated  breath  about 
the  marvelous  product  of  thc  McRoy  Clay  Works. 

The  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
the  well-known  manufacturers  of  rheostats,  was  ably  represented 
by  Mr.  Hammer  himself,  A.  P.  Munning  and  W.  H.  Rcattys,  Jr. 

Habirshaw  Wires  and  cables  were  not  forgotten,  Mr.  J.  B.  Olscn, 
sales  manager,  being  on  hand  from  the  New  York  office.  Regret 
was  expressed  on  every  hand  at  the  absence  of  Dr.  Habirshaw. 

Eugene  Munsell  &  Co.,  of  St.  Louis,  were  well  represented  and 
considerable  attention  w-as  attracted  by  a  fine  specimen  of  sheet 
mica  hung  over  the  main  stairway  in  the  Auditorium  like  a  framed 
picture. 

Mr.  W.  B.  Jackson,  of  the  consulting  engineering  firm  of  D.  C. 
&  W.  B.  Jackson,  Madison,  Wis.,  was  in  attendance.  It  was  re- 
gretted that  Prof.  D.  C.  Jackson  could  not  attend,  until  the  conven- 
tion was  partly  over. 

George  Cutter. — No  convention  is  ever  complete  without  the 
presence  of  George  Cutter,  of  Chicago,  and  this  one  was  no  excep- 
tion. He  was  ably  assisted  by  Albert  Scheiblc,  secretary  of  the 
George  Cutter  Company. 

The  Consolidated  Engine  Stop  Company,  through  their  repre- 
sentative, Mr.  F.  S.  Palmer,  showed  their  various  devices  for  instan- 
taneous control  and  stoppage  of  engines,  etc.,  and  the  devices  at- 
tracted considerable  attention. 

General  Incandescent  Arc  Light  Company,  of  New  York  City, 
made  an  excellent  display  and  were  represented  by  Mr.  Martin  J. 
Insull,  Mr.  H.  P.  Ball  and  Mr.  J.  H.  Hallberg,  the  last  of  whom 
contributed  an  able  paper  to  the  programme. 

The  Shedd  Electric  Manufacturing  Company  added  to  the 
comfort  of  the  delegates  through  the  efTorts  of  Mr.  Peterson  by 
placing  several  of  their  oscillating  fans  on  the  main  floor.  They 
were  a  great  boon  during  the  rather  stifling  weather  of  the  week. 

Standard  Underground  Cable  Company  had  headquarters  in 
parlor  126  and  had  a  splendid  corps  of  representatives,  including 
Mr.  C.  J.  Marsh,  of  New  York;  the  veteran  J.  R.  Wiley,  of  Chicago; 
E.  J.  Pietzcker  and  W.  M.  Rogers,  the  other  two  local  members ; 
T.  E.  Hughes,  of  Philadelphia,  and  A.  A.  Anderson.  Mr.  Wiley 
was  unremitting  in  his  thoughtful  attentions  to  visitors  from  out  of 
the  city. 

The  Nernst  Lamp  Company  was  represented  at  the  convention 
by  Messrs.  A.  E.  Fleming,  Chicago;  G.  E.  Bennett,  Chicago;  F.  H. 
Carpenter,  Chicago;  Calvin  W.  Rice,  Pittsburg;  R.  H.  Lee,  Jr., 
Pittsburg;  M.  W.  Hanks,  Pittsburg.  It  is  needless  to  say  that  the 
Nernst  lamp  was  one  of  the  leading  topics  of  discussion  at  the  con- 
vention, among  central  station  and  supply  men  alike.  Going  to 
and  coming  from  the  convention,  those  who  passed  through  Detroit 
were  greatly  interested  in  the  depot  lighting  done  there  by  Mr. 
Alex.  Dow,  who  is  himself  very  well  pleased  with  the  result.  The 
long  platform  thus  lit  shows  up  remarkably  well  in  comparison  with 
an  adjoining  arc  lit  platform ;  and  the  depot  staiT  appear  to  like  the 
new  light  immensely. 

Gest  Conduit  Materials. — Mr.  G.  M.  Gest,  of  Cincinnati,  the 
expert  electrical  subway  contractor,  who  has  come  so  rapidly  to  the 
front  in  subway  construction  in  America,  had  a  most  interesting 
exhibit  in  the  Auditorium  Annex,  in  charge  of  Messrs.  F.  C.  Mott 


.in<l  W  .  T.  J.icksun  liie  latter  a  newcomer  lately  on  the  C'i«ci»i»ia^ 
liuqutrcr,  who  soon  iiiudc  himself  a  favorite  and  justilied  Mr.  Gcst's 
selection  as  representative  of  these  important  interests.  Four  dis- 
tinct and  valuable  specialties  were  exhibited,  namely  the  bracket 
frame,  the  mandrel,  the  trap  valves  and  thc  smooth  terminals.  All 
these  have  been  designed  and  invented  to  meet  dilliculties  or  draw- 
backs in  conduit  work,  and  Mr.  Gest  has  proved  himself  a  skillful 
worker  in  this  field,  whose  conditions  are  so  onerous  and  trying. 
Hut  it  is  in  thus  solving  thc  problems  that  he  has  created  a  large  and 
growing  business  peculiarly  his  own. 

Among  those  present  at  the  convention,  but  not  making  any 
exhibits  were  thc  following:  M.  W.  Thomas,  of  the  Michigan 
Electric  Company,  of  Detroit,  Mich.;  L.  F.  Mahler,  western  sales 
manager  of  the  De  Laval  Steam  Turbine  Company;  D.  C.  Heming- 
ray  Glass  Company,  of  Covington,  Ky. ;  R.  J.  Randolph,  of  thc 
Bunny  Company,  of  Milwaukee;  VV.  R.  Mason,  general  manager  of 
the  Mechanical  Boiler  Cleaner  Company;  Willard  Fuller,  of  thc 
Acme  Switch  Company,  of  Cleveland,  Ohio;  R.  B.  Corey,  of  the 
Columbia  Incandescent  Lamp  Company,  of  St.  Louis;  E.  A.  Jenkins, 
of  the  H.  T.  Paiste  Company;  E.  E.  Woodward,  the  Woodward 
Governor  Company,  of  Rockford,  111.;  Enos  Bookwalter,  repre- 
senting A.  L.  Ide  &  Sons ;  John  H.  Fowler,  of  the  Fowler-Jacobs 
Company,  of  Chicago;  Wm.  Coale,  of  the  Sterling  Electric  Man- 
ufacturing Company,  of  Warren,  Ohio;  T.  H.  Rodman,  of  the 
Milwaukee  Electric  Company;  V.  G.  Apple,  of  the  Dayton  (Ohio) 
Electric  Manufacturing  Company;  J.  B.  Estabrook,  of  the  Colonial 
Electric  Company,  Ravenna,  Ohio ;  J.  S.  Crider,  secretary  of  the 
Washington  Carbon  Company;  G.  G.  Luthy,  of  the  Royal  Electric 
Company,  of  Peoria,  111.;  A.  M.  Searles,  the  Chicago  representative 
of  the  Warren  Electric  Manufacturing  Company,  and  Charles  Messer, 
president  of  the  Dearborn  Electric  Company. 

Holophane  Glass  Company  seemed  to  score  more  heavily  than 
any  one  else  at  the  convention,  both  by  reason  of  its  handsome  sou- 
venirs and  because  of  its  interesting  educational  exhibit  of  illumina- 
tion effects.  Mr.  Van  Rensselaer  Lansingh,  the  illuminating  engi- 
neer of  Chicago,  was  in  charge,  and  was  aided  by  Mr.  H.  W.  Lau- 
ritzen.  A  large  room  was  occupied  filled  with  a  complete  line  of 
Holophane  shades  and  globes — over  150  styles  of  globes,  shades, 
etc.  By  means  of  two  special  dark  rooms,  demonstrations  were 
made  of  the  value  of  the  holophane  principle.  In  each  case  a  copy 
of  Electrical  World  and  Engineer  was  laid  on  the  floor  open  at 
the  ad  of  the  company.  In  test  No.  i  two  32s  and  one  16  cp  bare 
lamps  were  shown  versus  one  i6-cp  with  a  S-in.  Pagoda  reflector. 
In  test  No.  2  three  i6-cp  lamps  in  a  straw  opalescent  hemisphere 
were  shown  versus  one  i6-cp  in  a  Holophane  hemisphere.  The 
contrasts  gained  were  nothing  short  of  sensational,  and  every 
visitor  was  convinced  readily  of  the  value  of  the  holophane  globes 
and  shades  for  specific  concentration  or  direction  of  the  light,  with 
resultant  economy.  The  "prize  package"  was  a  large  square  card- 
board box  in  which  were  nested  three  styles  of  holophane  globes  and 
shades — a  most  appropriate  but  at  the  same  time  a  very  expensive 
souvenir  for  a  convention  of  nearly  1,000  people.  But  it  was  good 
advertising. 

Among  others  in  attendance  at  the  convention  were  noted  the 
following-named  gentlemen :  C.  J.  Kenny,  Consumers'  Carbon 
Company,  Lancaster,  Ohio;  Col.  J.  H.  Shay,  Chicago  Belting  Com- 
pany, Chicago ;  F.  L.  Merrill,  Standard  Railway  Materials  Com- 
pany, Chicago ;  C.  H.  Wilnierding,  Chicago  Sectional  Electric  Un- 
derground Company,  Chicago ;  John  P.  Dales,  American  Insulated 
Wire  &  Cable  Company,  Chicago ;  W.  W.  Merrill,  Chicago  Fuse 
Wire  &  Manufacturing  Company,  Chicago;  T.  O.  Moloney,  Moloney 
Electric  Company,  St.  Louis,  Mo. ;  W.  J.  Cooke,  McGuire  Manufac- 
turing Company,  Chicago ;  A.  Lester  Thayer,  Browning  Manufactur- 
ing Company,  Chicago;  H.  A.  Tremaine,  Crouse-Tremaine  Company, 
Chicago ;  A.  Thurlby,  Morriston  File  &  Lock  Company,  Chicago ; 
William  Goltz,  Goltz  Engineering  Company,  Chicago;  David  Evans, 
Field-Evans  Iron  Company,  Chicago ;  F.  S.  McCoy,  Adams-McCoy 
Electric  Company,  Muscatine,  Iowa ;  G.  H.  Barbour,  De  Forest  Wire- 
less Telegraph  Company,  Chicago ;  J.  A.  Johnson,  Kuhlman  Elec- 
tric Company,  Elkhart,  Ind. ;  Edmund  Dickey,  Dickey-Sutton  Car- 
bon Company,  Lancaster,  Ohio ;  A.  H.  Charles  Dalley,  Underfeed 
Stoker  Company  of  America,  Chicago;  R.  V.  Parkinson,  Illinois 
Maintenance  Company,  Chicago ;  A.  B.  Rich,  L.  Klein,  Chicago ; 
Al  Smith,  Keelyn  &  Smith,  Milwaukee,  Wis. ;  H.  G.  Landis,  Electric 
Supply  &  Construction  Company,  Wichita,  Kan. ;  H.  L.  Davis,  Home 
Rubber  Company,  Chicago ;  Frank  H.  Pond.  Chase  Engine  &  Man- 
ufacturing Company,  Chicago. 
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Okonite  interests  were  looked  after  by  George  T.  Manson,  Xew 
York. 

Chase  Shawmut  Company,  Boston,  had  Harry  P.  Moore  in 
charge  of  their  exhibit. 

Mr.  Sears  B.  Condit,  Jr.,  of  Boston,  was  busy  explaining  the 
merits  of  his  various  electrical  specialties. 

American  Circular  Loom  Company  had  H.  B.  Kirkland,  R.  B. 
Corey  and  Thomas  G.  Grier  present  to  speak  the  word. 

Standard  Vitrified  CoNDUiT.^IIere,  there  and  everywhere  was 
Captain  B.  S.  Barnard  talking  and  displaying  the  product  of  the 
Standard  Vitrified  Conduit  Company.  He  found  a  few  minutes' 
time  to  spare  to  get  away  from  the  Auditorium  and  take  an  order 
for  about  $10,000  in  the  city. 

Mr.  J.  S.  Maurer  looked  after  the  interests  of  Hart  &  Company, 
of  Chicago,  of  which  firm  he  is  manager,  and  the  Marshall  Sanders 
Company,  of  Boston.  He  was  assisted  in  displaying  the  Hart  goods 
by  E.  Kearns.  Considerable  attention  was  attracted  by  balloon 
signs  to  the  Red  Cross  lubricant  for  commutators,  a  Hart  product. 

The  Fostoria  Incandescent  Lamp  Company,  of  Fostoria,  Ohio, 
occupied  one  of  the  rooms  in  the  Auditorium,  but  made  no  exhibit 
Its  representatives  included  H.  H.  Geary,  sales  manager ;  F.  G. 
Kreatcher,  Illinois  and  Missouri  salesman ;  J.  S.  Maurer,  Chicago 
agent,  and  C.  J.  Wells,  salesman  for  the  Ohio  and  Michigan  ter- 
ritory. 

The  Miller  Anchor  Co.mpany,  of  Norwalk,  Ohio,  displayed 
several  types  of  Miller  earth  and  rock  anchors,  and  the  augers  used 
for  setting  them.  G.  H.  Miller,  the  proprietor  of  the  company,  was 
on  hand  explaining  the  merits  of  his  devices  and  stated  that  he  had 
been  meeting  with  great  success  in  sales  to  telephone,  electric  light 
and   street  railway  companies  throughout  the  country. 

Phcenix  Glass  Company. — Mr.  T.  H.  Howard,  son  of  Mr.  An- 
drew Howard,  president  of  the  Phoenix  Glass  Company,  was  attend- 
ing his  first  electric  light  convention  and  found  it  a  very  interesting 
and  amusing  experience.  He  was  accompanied  by  the  veteran,  Mr. 
A.  H.  Patterson,  who  has  forgotten  the  exact  number  of  conventions 
he  has  attended,  but  still  shows  up  with  the  same  keen  zest  as  of  old. 

American  Push  Button  Telephone  Company.,  of  136  Liberty 
Street,  New  York  City,  had  a  unique  display,  consisting  of  a  com- 
plete telephone  outfit,  including  telephones  connected  to  200  ft.  of 
wire  and  batteries,  etc.,  all  contained  in  a  small  grip.  The  com- 
pany was  represented  by  the  manager,  Mr.  W.  V.  Sweeten,  who  se- 
cured an  order  for  500  telephone  equipments  for  Japan  while  at  the 
convention. 

Reynolds  Electric  Flasher  Comp.\ny,  of  Chicago,  for  whom 
Mr.  C.  F.  Ziegler  appeared,  had  one  flasher  operating  a  sign  of  four 
large  letters  for  the  Electric  Appliance  Company  on  the  sixth  floor, 
and  another  sign  operating  a  "Sunbeam"  lamp  letter  sign  at  the 
Western  Electric  Company's  headquarters  on  the  first  floor.  As  this 
sign  was  not  wired  for  a  flasher,  Mr.  Ziegler  was  compelled  to 
control  the  entire  seven  letters,  containing  84  lamps,  with  one  switch 
only;  and  it  stood  this  extreme  load  remarkably  well.  The  flashers 
naturally  excited  attention  and  aroused  much  favorabi?  comment. 

Frances  Biedler  &  Company,  of  Chicago,  producers  and  whole- 
salers of  Michigan  and  Idaho  cedar  poles,  occupied  one  of  the  rooms 
in  the  Auditorium.  M.  D.  Cross,  manager  of  the  cedar  pole  depart- 
ment of  the  firm,  looked  out  for  the  company's  interests  and  was 
assisted  by  Roy  L.  Jones  and  F.  F.  Gunninger,  corporation  sales- 
man. Biedler  &  Company  have  recently  branched  out  strongly  in 
their  Idaho  cedar  pole  product,  and  they  received  many  compliments 
for  their  neat  invitations,  sent  out  to  their  customers  and  friends 
before  the  convention,  which  contained  sprigs  of  Michigan  white 
cedar  and  Idaho  red  cedar.  They  distributed  neat  aluminum  ther- 
mometers. 

The  Monarch  Electric  &  Wire  Company,  manufacturer  of  Mon- 
arch brand  weather-proof  wire,  and  dealer  in  general  electrical  sup- 
plies and  material,  of  Chicago,  had  an  exhibit  at  the  Auditorium. 
The  company's  weather-proof  wire  was  shown  in  several  Sizes. 
This  wire  is  said  to  be  receiving  favorable  attention  throughout 
the  West,  on  account  of  its  lasting  qualities  and  other  valuable 
features.  In  the  way  of  supplies,  the  company  showed  several 
Westinghouse  alternating-current  fans,  some  Colonial  direct-cur- 
rent fans,  and  some  Flexduct  and  other  standard  material.  C.  A. 
Kuhlman  and  A.  D.  Gillespie  were  in  attendance  as  representatives 
of  the  company  and  H.  Schwab,  secretary,  was  also  an  occasional 
visitor. 


Rocking  Grates. — The  merits  of  the  Martin  anti-friction  rocking 
grates  were  demonstrated  by  Secretary  G.  W.  Tracy,  of  the  Martin 
Grate  Company,  of  Chicago.  This  grate  is  fitted  to  burn  any  kind  of 
coal,  but  is  said  to  be  especially  adapted  for  the  slack  and  screenings 
of  the  soft  coals.  It  is  also  said  to  have  many  other  valuable  features, 
which  makes  it  adaptable  and  economical  for  central  station  use. 
One  of  the  Martin  grates  was  exhibited  in  room  214,  and  attention 
was  called  to  it  by  a  unique  pamphlet  entitled,  "The  Grate  that  Jack 
Built."  Count  Alexander  Cavalli,  well  known  to  many  Chicagoans, 
is  a  representative  of  the  Martin  Grate  Company,  and  he  was  in 
constant  attendance  at  the  convention,  where  he  renewed  many 
friendships. 

The  Banner  Electric  Company,  of  Youngstown,  Ohio,  made  an 
interesting  exhibit  of  its  line  of  incandescent  lamps.  Of  particular 
note  was  the  company's  four-coil,  three-anchor,  220-volt  lamps, 
which  were  shown  in  oval  and  round  bulbs,  and  with  frosted  and 
clear  glass.  Other  types  of  lamps  shown  included  bung-hole  lamps 
and  those  especially  adaptable  for  sign  and  window  lighting.  The 
Banner  goods  were  made  especially  evident  about  the  convention 
rooms  by  "chirpers,"  which  persistently  called  attention  to  the 
Youngstown  products.  The  exhibit  was  in  charge  of  N.  L.  Norris, 
general  manager,  and  F.  C.  Kirchner,  superintendent.  They  were 
assisted  by  R.  T.  Hamilton,  J.  E.  Hart  and  E.  N.  Beach,  traveling 
salesmen  for  the  company. 

National  Electric  Company. — This  convention  was  the  first  one 
at  which  the  new  National  Electric  Company,  of  Milwaukee,  ap- 
peared under  that  official  name.  This  company,  as  has  already  been 
announced  in  these  columns,  is  successor  of  the  Christensen  Engi- 
neering Company,  and  is  continuing  the  manufacture  of  the  latter 
company's  excellent  electrical  and  air  brake  products.  The  com- 
pany made  no  exhibit  of  apparatus,  but  had  in  its  room  several 
excellent  photographs  of  alternating  and  direct-current  electrical 
machinery  which  it  is  now  building  in  capacities  up  to  1,500  kw. 
The  company  was  oflScially  represented  by  F.  L.  Hutchinson,  manager 
of  sales  department,  of  Milwaukee;  Charles  G.  Burton,  manager  of 
the  Chicago  office  of  the  company ;  Arthur  Jones,  Cook  County 
sales  agent,  and  W.  L.  Waters,  chief  engineer,  and  Charles  D. 
Knight,  engineer,  of  Milwaukee. 

The  General  Electric  Company  occupied  the  large  south  parlor 
on  the  first  floor  of  the  Auditorium  Hotel.  Among  those  repre- 
senting the  company  who  attended  the  convention  were  Mr.  J.  R. 
Lovejoy,  general  manager  lighting,  railway  and  supply  departments; 
Mr.  B.  E.  Sunny,  Western  manager,  Chicago;  Mr.  C.  B.  Davis, 
manager,  Boston  office;  Mr.  A.  F.  Giles,  manager,  Atlanta  office; 
Mr.  J.  S.  Anthony,  acting  manager.  New  York  office;  Mr.  A.  D. 
Page,  manager  incandescent  lamp  sales,  Harrison,  N.  J. ;  Mr.  C.  D. 
Haskins,  Mr.  W.  S.  Moody,  Mr.  H.  W.  Hillman  and  Mr.  P.  D. 
Wagoner,  of  Schenectady,  N.  Y. ;  Mr.  J.  C.  Calisch,  Buffalo ;  Mr. 
George. D.  Rosenthal,  St.  Louis,  and  Mr.  W.  M.  Deming,  Cincinnati; 
Mr.  E.  H.  Mullin,  publication  department.  During  the  week  Mr.  W.  L. 
R.  Emmet,  who  has  done  such  brilliant  work  at  Schenectady  on  the 
Curtis  turbine,  came  on  accompanied  by  Mr.  Gilbert,  and  partici- 
pated most  efifectivcly  in  the  most  important  part  of  the  programme 
— the  discussion  of  the  Robb  paper  on  the  steam  turbine. 

Electric  Appliance  Company. — One  of  the  most  frequented  and 
popular  quarters  in  the  Auditorium  during  the  convention  was  that 
of  the  Electric  Appliance  Company,  of  Chicago,  which  occupied 
rooms  614  and  616.  These  rooms  were  continually  filled  with  a 
host  of  delegates  and  visitors,  who  were  royally  entertained  by  I.  A. 
Bennett,  manager  of  sales  department,  and  W.  P.  Upham,  they  being 
ably  assisted  by  P.  R.  Boole  and  S.  A.  Rail  and  others  of  the  Electric 
Appliance  staff.  President  W.  W.  Low  was  also  in  frequent  attend- 
ance and  made  his  energetic  personality  felt.  The  exhibit  of  the 
Electric  Appliance  Company  was  shown  individually  by  the  differ- 
ent companies  which  it  represents  as  sales  agent  in  Chicago.  The 
New  York  &  Ohio  Company,  of  Warren,  Ohio,  manufacturer  of  in- 
candescent lamps,  was  represented  by  W.  D.  Packard.  A  full  line 
of  Guttinann  wattmeters  was  shown  by  the  Sangamo  Electric  Com- 
pany, of  Springfield,  111.,  the  special  merits  of  these  meters  being 
ably  demonstrated  by  R.  C.  Lamphere.  J.  G.  Pomeroy  displayed 
the  well-known  line  of  incandescent  lamps  manufactured  by  the 
Adams-Bagnall  Company,  of  Cleveland.  Another  one  of  the  Elec- 
tric Appliance  Company's  exhibits  was  a  quantity  of  commutator 
compound  and  soldering  sticks  manufactured  by  the  Crescent  Com- 
pany, of  Chicago,  and  displayed  by  James  McGill. 
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W.  N.  Matthkws  &  Hwo,  vi  Si  Louis,  were  rcprcscntcJ  ;i(  llic 
convention  by  F.  A.  Churchill,  Jr.  A  working  exhibit  was  shown  of 
the  firm's  steam  scale  knocker,  which  is  a  mechanical  device  that  is 
said  to  be  very  ctlicicnt  in  rcmovinu  >calc  from  return  tubular  boilers 
by  either  steam  or  air.  Mr.  Churchill  also  called  the  attention  of 
the  visitors  to  the  merits  of  the  StoinbauKh  ({>'y  anchors. 

TiiK  Ki.KLTRUAL  Kuuii'MK.VT  CoMfANV.  oiie  of  the  rising  electrical 
contracting  and  engineering  concerns,  of  Chicago,  was  re|ircscntcd 
at  the  convention  by  President  J.  VV.  Peterson,  VV.  \V.  Kiltlcman, 
engineer  and  salesman,  and  A.  VV.  Tobin.  They  were  kept  busy  re- 
ceiving congratulations  on  having  recently  secured  a  large  contract 
for  electric  lighting  and  power  machinery  to  be  installed  at  Zion 
City,  famed  as  the  model  city  of  John  Alexander  Dowic. 

Thk  Jkwell  Electrical  Instkumint  Co.mi-any,  of  Chicago,  had 
an  interesting  exhibit  in  the  Auditorium.  lidward  VV.  Jewell,  pro- 
prietor of  the  company,  assisted  by  VV.  11.  Huson,  was  in  attend- 
ance to  explain  the  distinguishing  features  of  the  Jewell  meters. 
There  was  shown  a  complete  line  of  central  station  instruments, 
including  illuminatcd-dial  voltmeters  and  ammeters,  a  switchboard 
with  circuit-breaking  instrument,  battery-charging  outfits,  and  stand- 
ard switchboard  and  laboratory  instruments. 

Federal  Electric  Company. — One  of  the  most  noticeable  and  in- 
teresting exhibits  to  the  central  station  men  was  that  of  the  Federal 
Electric  Company,  of  Chicago.  This  company,  as  is  becoming  quite 
well  known,  is  the  originator  of  a  new  type  of  electric  sign,  which 
is  being  installed  extensively  throughout  the  country.  In  room  636, 
the  company  showed  a  full  line  of  electric  signs,  and  James  M. 
Gilchrist,  manager,  with  the  assistance  of  J.  D.  MacKenzie,  was 
on  hand  to  demonstrate  the  advantages  of  the  porcelain-enamel 
metal  feature.  The  company  is  just  beginning  to  push  a  new  type 
of  sectional  sign,  in  which  each  letter  is  mounted  separately.  These 
sign  letters  are  not  on  the  market  as  yet,  but  a  sample  of  what  will 
be  the  company's  standard  16-inch  letter  was  exhibited.  This 
separate  letter  sign  will  be  especially  adapted  to  central  station 
work,  for  the  reason  that  when  the  sign  is  furnished  to  a  customer, 
the  letters  may  be  used  over  again  for  another  sign  after  his  contract 
expires.  Among  the  other  types  of  signs  exhibited  were  the  reg- 
ular panel  signs,  steel  circular  signs  for  brewery  trade,  and  steel 
letter  signs  in  one  solid  piece,  these  latter  being  distinct  from  the 
regular  Federal  sign,  which  has  the  lamps  arranged  around  the 
edge,  with  the  letters  in  white  enamel.  In  the  convention  hall  the 
company  had  a  circular  sign,  on  which  was  the  monogram  of  the 
Association,  while  the  entrance  to  the  hall  was  designated  by  a  pane! 
sign  of  the  Federal  type.  The  company  also  had  two  of  its  signs 
on  the  parlor  floor.  A  useful  folder  that  was  distributed  to  the 
delegates  contained  the  programme  of  the  convention,  a  map  of  the 
business  district  of  Chicago,  and  information  regarding  the  leading 
theatres,  hotels,  hack  fare,  etc. 


Electric  Vehicles  in  Boston  District. 


It  is  announced  in  Boston  that  the  recent  combination  of  elec- 
tric lighting  companies  within  a  radius  of  25  miles  of  the  city  will 
result  in  the  development  of  the  use  of  electric  automobiles. 
Up  to  the  present  time,  charging  facilities  have  been  very  limited, 
but  by  the  end  of  the  coming  summer  it  will  be  possible  to  charge 
an  electric  automobile  not  only  at  every  large  garage  in  the  Boston 
district,  but  at  electric  light  stations  and  even  in  livery  stables,  and 
arrangements  are  to  be  made  whereby  most  of  these  places  will  be 
open  24  hours  per  day  and  every  day  in  the  year.  It  has  been  pro- 
posed to  use  Coupon  books  like  railroad  mileages,  which  will  be 
accepted  in  payment  for  current  at  any  of  the  stations.  There  will 
be  a  few  stables  and  lighting  stations  in  the  district  which  will  not 
be  open  betw^een  midnight  and  6  or  7  o'clock  A.  M.,  but  the  majority 
will  be  open  all  the  time.  In  each  station  special  facilities  for  auto- 
mobile charging  will  be  provided. 

Vehicles  may  now  be  charged  at  all  times  at  power  stations  in 
Brockton.  Brookline,  Cambridge.  Gloucester.  Lawrence,  Lynn,  Lowell, 
Maiden.  Medfield,  Salem,  Stoughton  and  Weymouth.  Other  charg- 
ing points,  most  of  them  open  for  limited  periods  each  day,  are 
located  at  Arlington,  Brockton,  Fitchburg,  Lawrence,  Lowell  and 
Lynn;  and  three  in  Boston  open  all  the  time. 

About  the  middle  of  July  additional  charging  stations  will  be 
opened   in   livery   stables    in   Milton,   Dedham.    South   Framingham, 


Natick,  Winchctitrr  and  Grove  I  loll,  and  in  liKliimg  staii<ins  in  1-last 
Uoslon,  Soimrvillc,  VVoburn  and  VValcrtowii.  Hy  AiiKUstt  I  addi- 
tional charuiiiK  Matioii!.  will  be  located  in  Arlington.  Canton, 
Chelsea,  Chc^tnut  Mill,  Forest  Hills,  Nicdham,  Ncwlonvillc  and 
Slonchain. 

Thus  about  40  charging  Mations  will  be  available  in  Eastern  Mas- 
sachuselts,  each  wiihin  a  fair  running  distance  of  some  other. 
There  will  jirobably  be  no  charge  less  than  30  cents,  but  for  large 
quantities  of  clcctru:il  charging  energy  the  rate  will  be  10  cents  per 
kw-hour. 

It  is  expected  that  this  extension  of  facilities  will  produce  a 
large  growth  in  the  electric  autf  nobilc  business  around  Boston. 
The  new  stations  will  make  it  almost  as  easy  for  a  man  to  use  an 
electric  carriage  for  business  or  pleasure  as  to  hire  a  horse.  The 
Edison  Electric  Illuminating  Company,  of  Boston,  has  given  orders 
for  a  special  equipment  of  heavy  electric  trucks  and  lighter  vehicles 
to  replace  the  horses  and  wagons  now  used  in  the  care  and  main- 
tenance of  its  conduits,  overhead  circuits  and  lamps  throughout 
the  city  and  suburbs.  These  vehicles  will  be  designed  for  special 
work  in  connection  with  hoisting  poles,  drawing  cables  through 
conduits,  hauling  apparatus  and  supplies  from  place  to  place,  and 
later  the  company  will  put  in  service  a  light  van  for  emergency 
repairs,  capable  of  running  16  miles  per  hour,  and  also  two  trimmers' 
wagons  for  arc  lamp  mainlenancc. 


The  New  Ciaypool  Hotel  in  Indianapolif 


The  new  Ciaypool  Hotel  in  Indianapolis,  representing  an  invest- 
ment of  $1,400,000,  has  been  opened  to  the  public.  The  generating 
plant  consists  of  three  engine  type  generators  built  by  the  Jeimey 
Electric  Manufacturing  Company,  of  Indianapolis,  such  machine 
having  a  nominal  rating  of  150  kw,  and  run  at  a  speed  of  200  r.p.m. 
These  machines  are  of  the  latest  design  of  the  Jenney  Company,  and 
are  of  the  six-pole  construction.  The  details  of  brush-holder  rigging 
are  very  complete;  any  one  of  the  carbons  on  either  set  can  be  easily 
lifted  from  the  commutator  while  the  machine  is  in  operation,  and 
the  tension  on  each  set  of  brushes  can  be  varied  as  desired,  and 
the  entire  set  can  be  lifted  from  commutator  by  means  of  a  w^orm 
gear  mechanism  provided  for  each  set  of  brushes. 

In  addition  to  the  generating  plant,  the  Jenney  Company  have 
also  equipped  numerous  machines  throughout  the  building  with  in- 
dividual motors,  being  the  motors  attached  to  ice  cream  freezers, 
dish-washing  machines,  ice  machine  and  crumbing  machine.  In 
applying  the  motors  to  these  machines  supports  of  special  design 
have  been  made  which  make  each  equipment  extremely  compact  and 
self-contained,  there  being  no  countershafts  or  jack  shafts  required 
in  transmitting  power  from  motor  to  its  respective  machine.  The 
extensive  laundry  equipment  is  operated  by  means  of  a  20-hp  Jenney 
universal  motor  driving  to  line  shaft  in  the  usual  manner. 

The  wiring  at  the  Ciaypool  was  done  by  the  Sanborn-Marsh  Elec- 
tric Company,  all  the  electric  light  and  telephone  wires  being  run 
in  iron-armored  conduit.  The  distribution  for  the  electric  lighting 
comprises  20  sets  of  feeders  from  the  main  switchboard  in  the  base- 
ment which  run  to  the  centers  of  distribution  throughout  the  build- 
ing. The  line  loss  and  difference  of  potential  is  kept  dow-n  to 
a  minimum  by  this  method.  The  tablet  boards  are  made  of  slate 
and  the  cabinets  of  iron  and  the  circuits  are  provided  with  jackknife 
switches  and  enclosed  fuses. 

There  are  more  than  12,000  lights  used  in  the  installation  and  a 
special  feature  of  the  lighting  of  the  large  special  rooms  is  that 
low-candle-power  lamps  are  used  and  distributed  in  profusion,  the 
result  being  an  even  and  perfect  distribution  of  the  light,  which 
serves  to  bring  out  the  decoration  and  illumination  of  the  building  in 
a  very  satisfactory  manner. 

The  telephone  equipment  consists  of  a  central  energy  plant  placed 
in  the  basement  in  a  room  especially  designed  for  its  use.  On  the 
first  floor  is  a  lamp  switchboard  for  the  accommodation  of  400  tele- 
phones, which  are  placed  in  all  of  the  sleeping  rooms  and  depart- 
ments of  the  building.  An  unusual  feature  of  the  telephone  wiring 
is  that  all  wires  are  run  in  iron  conduits.  It  is  said  that  this  is  one 
of  very  few  buildings  where  the  telephone  wires  are  put  in  with  the 
same  care  that  the  electric  light  wires  are.  It  is  expected  that  by 
this  method  the  trouble  in  the  line  wiring  will  be  reduced  to  a 
minimum. 
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Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  closed  at  ^'A 
per  cent,  for  6o-day  loans.  The  stock  market  was  depressed  and  weak 
on  continued  liquidation  and  bearish  pressure.  The  selling  seemed  to 
come  from  large  interests,  altiiough  there  were  no  dist'irbing  inci- 
dents in  Wall  Street  circles,  and  the  news  regarding  railroad  and 
other  properties  continued  mainly  very  favorable.  Brooklyn  Rapid 
Transit  was  the  most  active  of  the  traction  group,  and  was  affected 
by  heavy  liquidation  sales,  due  mainly  to  sympathy  with  the  rest  of 
the  list.  Amalgamated  Copper  was  very  active,  and  declined  on 
heavy  selling,  from  64'4  to  S7-H>  there  being  rumors  of  liquidation  by 
interests  which  have  lately  been  active  in  bulling  this  stock.  Some 
of  the  high-priced  industrial  specialties,  including  General  Electric, 
lost  considerable  ground  on  very  small  transactions,  though  this 
seemed  to  be  due  to  the  narrowness  of  the  market  and  the  absence 
of  bids  for  such  securities.  The  closing  price  of  General  Electric 
was  i8i,  a  net  decline  of  2^4  points.  The  extreme  quotations  for  the 
week  were  i8o  the  lowest,  and  184^  the  highest,  the  sales  aggre- 
gating 4,600  shares.  One  hundred  shares  of  Westinghouse  were 
sold  at  igr,  which  was  die  ruling  price  throughout  the  week,  being  a 
net  decline  of  4I/4  points.  Westinghouse  rights  closed  at  55^2 — a  de- 
cline of  i>2  points.  Brooklyn  Rapid  Transit  fluctuated  between  5854 
and  62^,  closing  at  59%,  this  being  a  net  loss  of  2^  points.  Metro- 
politan Street  Railway  was  quiet,  and  fluctuated  within  narrow  limits, 
closing  at  I28j^,  which  is  a  decline  of  H-  American  Telephone  and 
Telegraph  suffered  a  net  loss  of  6^4  points  on  the  week's  transactions, 
closing  at  153,  which  was  the  unvarying  price  throughout  the  week. 
Following  are  the  closing  quotations  of  June  2. 

NEW  YORK. 
Mar  2K.  '.lune  2  May  26.  June  2 

American  Tel.  &  Cable 7.5  7.5  General  Electric 18;i!4      180^ 

American  Tel.  &  Tel 153  HudBon  River  Tel 

American  Dist.  Tel 2;j  2!)  Metropolitan  St.  Ry I2i)i)i      128^ 

Brooklyn  Rapid  Transit    ..     Rl^       59M  N.  E.  Elec.  Veh.  Trns H 

Commercial  Cable N.Y.&N.  J.  Tel 

Electric  Boat 20  20  N.  Y.  E.  V.  T.  Co 8^i         5*i 

mectric  Boat  pfd .      W  38  Tel.  &  Tel.  Co.  Am 

Electric  Lead  Reduction. .  .        \.H         IH  Western  Union  Tel 82M       S*U 

Electric  Vehicle HH         »H  Westinghouse  com 190 

Electric  Vehicle  ptd 13!^       14!^  Westinghouse  pfd IflO         1S5 

BOSTON. 

May  26.  .June  2                                                      May  26.  June  2 

American  Tel.  &  Tel   1.54M       '.SIH  Western  Tel.  &  Tel.  pfd....      »5  a2* 

Cumberland  Telephone ..  Mexican  Telephone IH  IH 

Edison  Elec.  Ilium New  England  Telephone   ..  136*  132 

General  Electric 2.55  Westinghouse 94  90 

Western  Tel.  &  Tel  i;^         1«*  Westinghouse  pfd 94  90 

PHILADELPHIA. 
Ma>  26.  .June  2  May  26.  June  2 

American  Railways ..  Phila.  Traction 96V^        9uH 

Elec.  Storage  Battery 74*  6m        Phila.  Electric  eH  Hii 

Elec.  Storage  Battery  pfd..    74*  Pa.  Electric  Vehicle 

Elec.  Co.  of  America SH  8H        Pa.  Electric  Vehicle  pfd 

CHICAGO. 
May  26.  June  2 

Central  Duion  Tel National  Carbon  pfd. 

Chicago  Edison 155 

Chicago  City  Ey 200>4       200 

Chicago  Tel.  Co 140 

National  Carbon 23M        2.'ii> 

♦  Asked. 

THE  LATEST  U.  G.  L  DEAL.— A  dispatch  from  Detroit,  of 
May  30.  in  regard  to  a  matter  already  noted  in  these  columns,  says : 
A  deal  of  great  import  to  the  properties  of  the  American  Light  and 
Traction  Company  is  pending,  in  which  it  is  probable  that  the  United 
Gas  Improvement  Company,  of  Philadelphia,  will  take  over  the  fol- 
lowing companies  included  in  the  former  corporation  on  a  ninety- 
nine  year  lease:  Western  Gas  Company,  of  Milwaukee;  St.  Paul  Gas 
Light  Company,  of  St.  Paul ;  Grand  Rapids  Gas  Light  Company,  of 
Grand  Rapids ;  St.  Joseph  Gas  Company,  of  St.  Joseph,  Mo. ;  Madi- 
son Gas  and  Electric  Company,  of  Madison,  Wis. ;  Binghamton  Gas 
Works  Company,  Binghamton,  N.  Y. ;  Southern  Light  and  Traction 
Company,  of  San  Antonio,  Tex. ;  Consolidated  Gas  Company  of  New 
Jersey,  of  T,ong  Branch,  N.  J.  These  are  all  in  the  group  of  McMil- 
lan companies,  and  the  president  of  the  American  Light  and  Traction 
Company  is  Emerson  McMillan,  of  New  York.  Manager  Paul  Doty, 
of  the  Detroit  City  Gas  Company,  has  confirmed  the  statements 
in  the  above  story. 

NEW  ENGLAND  TELEPHONE.— The  directors  of  the  New 
England  Telephone  and  Telegraph  Company  are  expected  to  take 
action  on  the  annual  new  stock  issue.  The  growth  of  the  company's 
business  averaging  about  15,000  new  subscribers  annually  requires 
about  $2,000,000  each  year  for  new  construction.  The  company  has 
about  53.000  subscribers  in  Greater  Boston,  which  compares  with  44,- 
969  subscribers  June  i  last  year,  and  30,800  June  i,  T901.    The  sub- 


May  ' 


June  2 


NorthwestElev.com 

Union  Traction  3i4  4^ 

Union  Traction  pfd .32*^         32;4 


scribers  in  Greater  Boston  represent  about  50  per  cent,  of  the  com- 
pany's total  subscribers.  Last  year  the  New  England  Telephone 
Company  expended  on  plant  and  equipment  $3,941,896  against  $3,- 
801,383  in  1901  and  $3,i53,50i  in  1900.  This  year  it  is  estimated  that 
$4,000,000  will  be  spent  for  new  construction  and  maintenance,  divided 
as  follows:  for  new  construction,  $1,800,000;  for  maintenance,  $2,- 
200,000.  Last  year  36,047  shares  of  new  stock  were  issued  on  a  basis 
of  one  new  share  for  each  five  outstanding.  In  1901,  25,774  shares 
were  issued  on  a  basis  of  one  new  share  for  each  six  held. 

BIG  TROLLEY  MORTGAGE.— A  chattel  mortgage  for  $20,200,- 
000,  given  by  the  new  Public  Service  Corporation  to  the  Fidelity 
Trust  Company,  was  filed  in  the  County  Register's  office  at  Newark, 
N.  J.,  this  week.  The  mortgage  covers  all  the  stock  of  the  United 
Electric  Company  and  the  trolley  companies  turned  over  to  the 
Public  Service  Corporation  in  accordance  with  the  merger  proposi- 
tion. The  number  of  shares  of  stock  of  each  company  enumerated  is 
as  follows:  North  Jersey  Street  Railway  Company,  138,069;  Jersey 
City,  Hoboken  and  Paterson  Railway  Company,  200,000;  Elizabeth, 
Plainfield  and  Central  Railway  Company,  29,050;  Orange  and  Pas- 
saic Valley  Railway  Company,  89,019,  and  United  Electric  Company, 
181,469.  The  mortgage  was  executed  June  i,  and  was  given  to  guar- 
antee the  payment  of  interest-bearing  securities  awarded  to  holders 
of  these  stocks. 

CUYAHOGA  TELEPHONE  COMPANY.— Stockholders  of  the 
Cuyahoga  Telephone  Company  met  recently  and  ratified  the  plan 
for'  refinancing  the  company  as  proposed  by  the  directors.  The 
common  stock  of  the  company  is  to  be  reduced  from  $3,000,000  to 
$1,500,000  by  reducing  the  par  value  of  each  share  from  $100  to  $50. 
The  company  will  issue  $1,500,000  of  5  per  cent,  cumulative  preferred 
(par  value  $50),  which  will  be  sold  to  present  stockholders  at  $35. 
The  money  derived  will  be  used  for  cancelling  the  debt  of  the  com- 
pany and  for  making  needed  improvcinents.  The  report  of  the  presi- 
dent was  very  gratifying.  February,  1903,  the  company  showed  a 
deficit  of  $29,685,  and  the  expenses  were  51.06  of  the  earnings.  At 
present  the  company  is  earning  a  surplus,  and  the  operating  ex- 
penses are  now  46.07  per  cent  of  the  gross.  The  company  will  soon 
close  a  contract  for  a  large  switchboard  of  the  latest  design. 

CLEVELAND  AND  SHARON  BONDS.— The  Cleveland  and 
Sharon  Traction  Company  has  filed  with  the  County  Recorder  a 
mortgage  for  $2,000,000  5  per  cent,  gold  bonds  payable  in  twenty-five 
years,  in  favor  of  the  Eastern  Trust  Company  of  New  York  City. 
The  company  is  incorporated  to  construct  a  standard  gauge  electric 
railway  from  Middlefield,  Ohio,  to  Sharon,  Pa.,  also  an  extension 
from  the  main  line  at  Kinsman,  Ohio,  to  Meadville,  Pa.  The  main 
line  will  connect  with  the  Cleveland  and  Eastern  Company  at  Mid- 
dlefield, Ohio. 

CENTRAL  UNION  TELEPHONE  COMPANY.— The  earnings 
for  three  years  ended  December  31,  1902.  compare  as  follows : 


Gross    

E.xpenses  and  taxes 


1902. 

1901. 

1900. 

$3,003,717 

$2,584,789 

$2,309,471 

2,341.989 

1.973. 501 

1,674.395 

Net    

Interest  on  bonds 


$661,728 
481,383 


?6ll,288 
386,762 


$635,076 
317.567 


Surplus     $180,345  $224,526  $317,509 

SEATTLE  ELECTRIC   REPORT.— The   Seattle   Electric  Com- 
pany reports  as  follows  for  the  year  ended  March  31,  1903: 

Gross    $1,944,863 


Expenses 


1,385.863 


$559,000 
271,207 


Net    

Charges     

Surplus  $287,793 

AMERICAN  TELEPHONE  AND  TELEGRAPH.— It  is  stated 
that  the  directors  of  the  American  Telephone  and  Telegraph  Corn-. 
pany  are  considering  the  advisability  of  issuing  $20,000,000  addi- 
tional capital  stock,  which  will  be  offered  to  stockholders  at  the  ratio 
of  one  new  share  for  every  five  now  held,  the  proceeds  of  the  issue 
to  be  used  for  improvements  and  to  extend  the  company's  lines  in  the 
west.  There  is  a  possibility  that  the  date  of  the  issue  will  be  post- 
poned until  the  money  market  becomes  more  propitious. 

WELLMAN-SEAVER-MORGAN.— Plans  for  a  consolidation  of 
two  of  the  largest  engineering  firms  in  the  steel  and  iron  business 
have  been  completed,  with  the  result  that  the  Wellman-Seaver-Mor- 
gan  Engineering  Company,  of  Cleveland,  and  the  Webster,  Camp  & 
Lane  Company  have  been  merged  into  a  corporation,  wath  a  capital 
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•tock  u(  $j,c)(K),(iiHi      In  adiliiiiin,  there  is  :i  inortKaKc  rxrcntrd  to  the 
extent  of  $8cx>,(X)u. 

PUBLIC  SKUVICK  lOKl'OKATlON.— The  propos.-a  lease  of 
the  Essex  and  Hudson  C'outily  (ias  Company  fur  gt/j  ycurs  to  the 
I'lililic  Service  Corporation,  the  new  $^5,000,000  company  which 
lia.^  taken  over  the  traction  companies  of  Essex,  Hudson,  I'nssaic  and 
lJcrK«'n  cotinlies,  New  Jersey,  is  bcinn  ojiposoil  by  minority  stockhold- 
ers liitUiential  interests  in  the  lug  corporation  say  that  a  large  ma- 
jority of  the  stock  will  be  voted  in  favor  of  the  plan. 

BOS  ION  EDISON  INCREASE.— Ilic  stockholders  of  the  Edi- 
son Electric  Illuminating  Company  of  Boston  have  voted  to  increase 
the  ca|>itali/ation  of  the  comjiany  from  $^t,(MS,Soo  to  $i),499,ioo  by 
issuing  8,636  new  shares  of  slock,  offered  to  stockholders  of  record 
June  J  at  $200  a  share,  in  accordance  with  the  permission  of  the  gas 
commissioners,  at  the  rate  of  one  now  share  for  every  ten  shares  now 
held. 

DIVIDEND. — The  Ihiion  Traction  Company  of  I'hiladelpliia  have 
declared  a  second  semi-amuial  dividend  of  ijj  per  cent.  The  terms 
of  the  lease  by  which  the  Rapid  Transit  t  onipany  absorbed  Union 
Traction  last  Jidy  were  that  for  the  first  two  years  a  dividend  of  3 
per  cent,  was  guaranteed,  the  next  two  4  per  cent,  the  next  two  S  per 
cent.,  and  6  per  cent  thereafter  for  the  remainder  of  the  999  years. 

POWER  FOR  GREENWICH,  CONN.— The  Glcnville  Power  and 
Water  Company  has  been  organized  at  Greenwich,  Conn.,  with 
$10,000,000  capital  for  the  purpose  of  supplying  water  and  electric 
power  to  Greenwich,  Conn. ;  Rye,  Harrison  and  Mamaroneck,  N.  Y. 


Commercial  Intelligence. 


TlIK  WKEK  IN  TRADE— Wholesale  trade  is  in  a  waiting  atti- 
tude on  crop,  labor  and  price  developments.  According  to  reports 
received  from  all  quarters,  there  is  a  favorable  crop  outlook,  although 
the  conditions  arc  extremely  varied,  heavy  rains  being  reported  in 
some  sections  and  droughts  in  others.  The  labor  situation  is  still  un- 
settled, close  on  to  100,000  men  being  idle  in  and  near  New  York,  as 
a  result  of  the  practical  suspension  of  work  in  the  building  and  allied 
trades.  Building  trades  in  other  cities  arc  hampered  by  labor  troubles, 
notably  at  Chicago,  Philadelphia  and  Kansas  City.  The  iron  situation 
has  been  partially  cleared  up  by  the  buying  of  85,000  tons  of  pig  iron 
by  the  United  States  Steel  Corporation  at  a  price  soc.  to  75c.  below 
nominal  quotations.  A  sale  of  10,000  tons  for  June  delivery  has 
brought  a  higher  price.  Structural  material  is  in  good  demand,  not- 
withstanding labor  troubles.  Old  iron  and  steel  have  been  reduced 
in  price.  The  outlook  as  to  the  country's  export  trade,  according  to 
Bradstrcet's,  is  by  no  means  depressing.  Exports  of  manufactured 
goods  for  the  month  of  April  were  only  twice  exceeded  in  the 
country's  history.  The  copper  market  was  extremely  dull,  but  there 
were  no  changes  in  the  "official"  price.  The  prices  quoted  by  pro- 
ducers are  still  i4-;4  to  15c.  for  Lake  and  electrolytic,  and  14J/2  to 
l4J4c.  for  casting  stock.  The  business  failures  for  the  week  ending 
May  28,  as  reported  by  Bradstreet's,  numbered  181  against  155  the 
week  previous,  and  163  the  corresponding  week  last  year. 

AUCKLAND.  N.  Z.,  LIGHTING  PROJECTS.— The  Australasian 
electrical  engineering  and  contracting  firm  of  Noyes  Brothers,  which 
concern  represents  the  Westinghouse,  Brill,  Niles-Bement-Pond  and 
other  American  manufacturing  interests  in  the  Antipodes,  has  sub- 
mitted two  plans  to  the  municipal  authorities  of  Auckland  for  the 
electric  lighting  of  that  New  Zealand  city.  Two  alternatives  are  sug- 
gested— the  carrying  out  of  the  scheme  by  the  city  council  on  its 
own  account  or  the  granting  of  concessions  to  a  private  company  to 
supply  light  and  power.  Mr.  Goodman,  who  looks  after  the  Noyes 
interests  in  New  Zealand,  suggests  that  the  arc  system  should  be 
employed  in  the  main  thoroughfares,  while  the  narrow  streets  could 
be  lighted  with  incandescent  lamps.  Altogether,  189  arc  lamps  of 
i.ooo  candle-power  would  be  required.  The  mains  would  be  carried 
underground  in  the  principal  streets  of  the  city,  and  the  overheard 
system  w-ould  be  employed  in  the  outlying  portions.  The  area  lighted 
would  approximate  eighteen  miles  of  streets  by  arc  lamps  and  thirty- 
six  miles  by  incandescent  lights.  For  generating  purposes,  steam 
is  recommended.  The  cost  of  the  foregoing  system  is  estimated  at 
$370,000.  These  estimates  refer  to  the  city  proper.  If  all  the  suburbs 
embraced  in  the  larger  Auckland  scheme  were  included,  the  number 
of  arc  lamps  would  be  increased  by  seventy-three,  and  the  number  of 
incandescent  lights  by  3,475.  A  plant  capable  of  meeting  the  larger 
demand  would  involve  an  estimated  expenditure  of  $650,000.  The 
British  Electric  Traction  and  Power  Company,  of  London,  which 
owns  the  Auckland  traction  system — built  by  J.  G.  White  &  Co. — 
have  also  offered  to  supply  the  needs  of  Auckland  in  the  matter  of 


IikIiI  It  is  suKKcstcd  that  they  arc  able  to  do  so  more  economically 
lliiiii  any  other  supplier  because  their  present  capacity — i,(xx)  liorse- 
power — could  be  doubled  without  <loubling  the  expense, 

EXPORTATION  OF  MANUFACIURES  in  April  was  larger 
than  in  any  preceding  nionth  in  the  history  of  our  export  trade,  cx- 
ctpting  the  moiilhs  of  March  and  May,  n/.*).  The  total  vulnc  of 
manufactures  exported  in  April,  1903,  was,  in  round  terms,  forty  mil- 
lion dollars,  against  twenty-six  millions  in  April,  1K9K;  twenty-one 
millions  in  April,  1K96;  sixteen  millions  in  April,  1K95,  and  fourteen 
millions  in  April,  1893.  Thus,  comparing  April,  1903,  with  April, 
1893,  the  total  is  nearly  three  times  as  great.  On  only  two  occasions 
in  the  entire  history  of  our  export  trade  have  the  cxp<jrts  of  inanu- 
l:>ctures  during  a  single  month  reached  as  high  a  figure  as  that  of 
April,  1903.  I  he  two  months  which  show  a  larger  total  than  April 
of  this  year  arc  March  and  May,  1900.  In  March,  1900,  the  total 
exports  of  manufactures  were  $44,767,139;  in  May,  1900,  $10,460,- 
367 ;  while  in  April  of  this  year  the  total  was  $39,846,569.  An  cx- 
ammalion  of  the  details  of  the  exports  of  these  two  months,  which 
exceeded  Ai)ril  (jf  this  year  shows  that  the  higher  figures  of  these 
two  months  are  due  almost  exclusively  to  the  fact  that  iron  and  steel 
exports  on  those  occasions  were  imich  larger  than  at  present.  The  total 
value  of  iron  and  steel  exported  in  March,  1900,  was  $11,858,387,  and 
in  May  of  that  year,  $12,026,681 ;  while  in  April  of  the  present  year 
the  total  exports  of  iron  and  steel  was  $8,929,233.  The  total  exports 
of  manutaclures  in  the  ten  months  ending  with  April,  1903,  are 
five  million  dollars  in  excess  of  the  total  for  the  corresponding  ten 
months  of  last  year,  and  practically  the  same  as  the  total  for  the 
corresponding  period  of  1901,  making  it  probable  that  the  total  ex- 
ports of  manufactures  in  the  fiscal  year  which  will  close  with  June, 
will  about  equal  those  of  any  fiscal  year,  except  1900. 

FISCHER  'BUS  IN  ENGLAND.— A  Fischer  combination  electric 
and  gasoline  omnibus,  built  in  Iloboken,  N.  J.,  for  use  in  London, 
England,  has  arrived  in  that  city,  where  it  is  attracting  much  atten- 
tion. It  is  the  first  of  a  number  of  similar  vehicles  to  be  at  once  put 
into  active  service,  the  route  being  from  the  Angel,  Islington,  to 
VValham  Green.  The  'bus  has  a  capacity  of  thirty  passengers,  having 
scats  on  the  top  which  are  reached  by  a  stairway  from  the  platform  at 
the  back.  The  engine  and  dynamo  are  in  front,  with  the  driver's  seat 
above.  The  average  speed  is  twelve  miles  an  hour.  The  wheels  have 
solid  rubber  tires.  The  gasoline  motor  is  of  the  vertical  four-cylinder 
pattern,  and  develops  about  sixteen  horse  power  at  475  revolutions. 
The  dynamo  is  coupled  direct  and  has  an  output  of  nine  kilowatts. 
The  rear  wheels  are  driven  by  separate  motors  suspended  in  front  of 
the  back  axle.  The  battery  consists  of  forty-eight  chloride  cells 
placed  beneath  the  seats  in  the  body.  They  have  a  capacity  of  125 
ampere  hours  at  a  three-hour  rate  of  discharge.  The  electrical  con- 
nections permit  of  the  vehicle  being  run  without  the  engine,  and  of 
the  engine  being  started  from  the  cells.  Besides  the  ordinary  electric 
brakes  there  are  band  brakes  on  each  of  the  armature  shafts  of  the 
motors  and  spoon  brakes  on  the  tires  of  the  rear  wheels. 

IMPORTATIONS  OF  MANUFACTURERS'  MATERIALS 
into  the  United  States  in  the  fiscal  year  which  ends  with  June  will  be 
by  far  the  largest  in  the  history  of  our  importations,  and  will  amount 
to  nearly  or  quite  $500,000,000.  Manufacturers'  materials  will  form 
about  48  per  cent,  of  the  imports  of  the  fiscal  year.  The  ten  months' 
figures  of  the  Treasury  Bureau  of  Statistics,  just  completed,  show  that 
manufacturers'  materials  formed  47J/2  per  cent,  of  the  imports  for  the 
ten  months,  and  49.77  per  cent.,  or  practically  one-half  of  these  of 
the  latest  available  month,  April;  while  in  March  they  formed 
49.06  per  cent.  Beyond  doubt,  the  total  importation  of  manufac- 
turers' materials  in  the  fiscal  year  1903  will  by  far  exceed  that  of 
any  preceding  year.  The  fiscal  year  1902  was  the  banner  one  prior 
to  the  current  year,  its  total  being  415  million  dollars;  while  the 
highest  figure  ever  reached  prior  to  1902  was  in  1900,  when  the  total 
was  380  millions.  The  share  which  manufacturers'  materials  form  of 
the  total,  as  already  indicated,  will  be  about  48  per  cent,  of  the  total 
imports  of  the  present  fiscal  year.  In  1900  it  w^as,  in  round  terms, 
46  per  cent ;  in  1890,  34  per  cent ;  in  1880,  ^j  per  cent. ;  in  1870,  28  per 
cent.,  and  in  i860,  25  per  cent. 

THE  CUTLER-HAMMER  MANUFACTURING  COMPANY, 
of  Milwaukee,  announces  the  purchase,  on  June  i,  of  the  Carpenter 
Enclosed  Resistance  Company,  of  New  York  City.  The  manufactur- 
ing plant  of  the  latter  company  will  continue  in  operation  here  in  the 
East,  forming  the  nucleus  around  which  the  Cutler-Hammer  Manu- 
facturing Company  is  planning  to  build  a  much  larger  and  thoroughly 
equipped  plant  for  the  manufacture  of  the  w^ell-known  "C.  &  H." 
and  ''Carpenter"  electric  controlling  devices  The  Cutler-Hammer 
Manufacturing  Company  is  very  fortunate  in  being  able  to  secure  the 
servi^ices  of  Mr.  Chas.  E.  Carpenter,  who  has  been  so  long  and  favor- 
ably known  in  this  particular  line,  and  who  at  once  enters  its  organ- 
ization. Friends  of  both  concerns  are  much  pleased  by  the  arrange- 
ment, and  the  Cutler-Hammer  Company  again  demonstrates  its  pro- 
gressive tendencies  by  thus  increasing  its  facilities  for  catering  to 
the  growing  demands  of  its  clientele. 
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NEWARK  WESTINGHOUSE  PLANT.— The  large  increase  in 
■sales  of  integrating  wattmeters  and  other  electrical  recording  in- 
struments by  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany has  made  necessary  an  extensive  addition  to  the  Newark  works 
of  this  company.  Appreciating  the  economic  features  and  value  of 
concentration,  the  meter  branch  of  the  electrical  manufacturing  busi- 
ness is  here  given  that  special  attention  requisite  for  the  securing  of 
perfection.  The  extension  now  being  made  will  practically  double 
the  size  and  productive  powers  of  this  factory.  The  company  manu- 
factures its  own  meter  tools,  jewels  and  special  appliances.  While  the 
mechanical  features  mark  the  perfection  of  their  kind,  equal  atten- 
tion has  been  given  to  the  question  of  the  comfort  and  convenience 
of  the  3,000  employees.  In  plan,  construction,  and  product  this  plant 
is  a  worthy  member  of  the  extensive  Westinghouse  family  of  indus- 
tries. 

THE  BRrnSH  WESTINGHOUSE  ELECTRIC  AND  MANU- 
FACTURING COMPANY,  LIMITED,  outbidding  German  and 
Austrian  manufacturers,  has  won  another  large  municipal  contract 
in  England,  the  competition  among  manufacturers  having  been  un- 
usually keen  and  speculation  rife  as  to  the  successful  tenders.  The 
London  County  Council,  however,  at  a  recent  meeting,  closed  a 
-contract  with  the  British  Westinghouse  Company,  amounting  to 
about  $590,000,  and  calling  for  200  tramcars,  which  are  to  be  used  on 
its  lines  south  of  the  Thames.  This  is  the  largest  order  ever  given 
for  electric  cars  in  England.  One-half  of  the  cars  are  to  be  of  the 
single-track  type,  thirty-two  tenders  having  been  received  for  these. 
The  remaining  one  hundred,  for  which  twenty-six  tenders  were  re 
ceived,  will  be  double-deck,  bogie-truck  tramcars,  which  are  to  be  de- 
livered in  twenty-eight  weeks. 

GENERAL  SUPPLIES  FOR  JAPAN.— Francis  A.  Amdill,  96 
Wall  Street,  New  York,  who  represents  the  electrical  engineering 
and  contracting  firm  of  L.  J.  Healing  and  Company,  Yokohama,  is 
now  purchasing  various  supplies,  etc.,  in  this  market  for  shipment  to 
the  far  East.  The  Holtzer-Cabot  Company,  of  Brookline,  Mass.,  has 
received  an  order  from  Mr.  Amdill  for  its  specialties.  The  Hazard 
Manufacturing  Company,  50  Dey  Street,  New  York,  will  supply 
some  telephone  wire  for  the  Japanese  government  system.  Baker  & 
Company,  of  Newark,  N.  J.,  will  ship  some  platinum  wire.  The 
Diamond  State  Fibre  Company,  of  Elsmere,  Del.,  has  secured  an 
order  for  insulating  fibre,  and  the  Mica  Insulator  Company,  of  218 
Wall  Street,  New  York,  has  obtained  a  fair-sized  order  for  its 
specialties. 

IDEAL  ELECTRIC  AND  MANUFACTURING  COMPANY  is 
the  name  of  a  new  concern  just  started  at  Mansfield,  Ohio,  by  Messrs. 
S.  Glen  Vinson,  who  is  its  secretary  and  treasurer,  and  Mr.  S.  E. 
Huenerfauth  as  superintendent.  The  other  officer  is  Mr.  C.  H. 
Voegele,  president.  The  company  is  duly  chartered  under  the  laws  of 
Ohio,  and  is  erecting  a  modern  fireproof  building,  which  it  will  equip 
with  the  latest  tools  and  appliances  for  the  manufacture  of  a  complete 
line  of  electrical  machinery  and  appurtenances.  The  concern,  which 
has  offices  for  the  present  at  Room  5,  Blecker  Block,  Mansfield, 
would  like  to  receive  catalogues  of  machine  tools,  cranes,  power 
equipment,  etc.,  as  well  as  of  materials  used  in  the  production  of 
electrical  machinery. 

THE  CALEDONIAN  RAILWAY.— Considerable  interest  has 
been  shown  by  the  railway  officials  in  Scotland  on  two  recent  occa- 
sions when  the  powerful  express  locomotive  built  for  the  Cale- 
donian Railway  appeared  at  one  of  the  Company's  stations  on 
trial  runs.  Though  the  engine  is  not  yet  finished  and  was  unpainted, 
the  massive  proportions  and  liberal  dimensions  of  the  mechanical  de- 
tails were  such  as  to  attract  the  attention  of  even  the  general  public. 
The  engine  is  fitted  with  Westinghouse  air  brakes,  and  when  com- 
pleted, will  weigh  about  74  tons ;  while  with  the  tender,  six  tons  of 
coal  and  5,000  gallons  of  water,  the  total  weight  will  be  about 
twenty  tons  more  than  that  of  any  other  locomotive  in  the  British 
Isles. 

BALL  ENGINE  ORDERS.— The  Pennsylvania  Railroad  Company 
has  purchased  from  the  Ball  Engine  Company,  Erie,  Pa.,  for  its 
Altoona  shops,  a  450-hp,  tandem,  compound  engine,  direct-connected 
to  General  Electric  alternator.  This  engine  is  the  fifth  of  this  size 
purchased  within  two  years  from  the  Ball  Engine  Company.  The 
Menominee  Sugar  Company,  Menominee,  Mich.,  will  have  an  electric 
plant,  consisting  of  two  engines  of  iSo-hp  direct-connected  to  Crocker- 
Wheeler  generators.  The  Ball  Engine  Company  furnishes  the  en- 
gines, which  are  of  the  self-oiling  type. 

EQUIPMENT  FOR  CANADIAN  COPPER  PLANT.— The 
Canadian  Copper  Company,  controlled  by  the  International  Nickel 
Company,  74  Broadway,  New  York,  is  now  letting  contracts  in  this 
market  for  considerable  equipment  for  its  new  plant  at  Copper  Clifif, 
Ont.,  which  will  eventually  be  operated  by  electricity.  Thayer  & 
Company,  incorporated,  have  taken  the  boiler  contract,  which  calls  for 
four  Cahall  units  of  400-hp  capacity  each.    The  engine  will  be  of  Cor- 


liss type,  the  Nordberg  Manufacturing  Company,  of  Milwaukee,  hav- 
ing taken  the  contract. 

HEATING  AT  RED  OAK :  A  CORRECTION.— In  the  article  on 
"Development  of  Light  and  Power  Business  at  Red  Oak,  Iowa,"  in  the 
issue  of  this  paper  for  May  23,  1902,  a  statement  was  made  that  the 
Yaryan  hot-water  heating  system  was  used  there,  which  was  an  un- 
accountable error,  for  which  the  writer  of  the  article  wishes  to  humbly 
apologize,  inasmuch  as  the  Red  Oak  hot-water  heating  system  is, 
as  is  well  known  to  many  readers  of  this  paper,  one  of  the  oldest  and 
most  notable  central  station  hot-water  plants  of  the  Evans-Almirall 
Company. 

CONTRACTS  FOR  JAPANESE  LIGHTING  PLANT.— The 
Kobe  Electric  Light  Company,  Japan,  is  to  double  the  capacity  of  its 
plant.  American  equipment  will  be  installed.  The  machinery  now 
called  for  will  have  a  capacity  of  about  500  hp.  The  General  Elec- 
tric Company  will  supply  the  generator.  The  engine— a  horizontal 
tandem  one— will  be  built  by  Mcintosh  &  Seymour.  The  Blake  end 
of  the  International  Steam  Pump  Company  will  ship  the  condensing 
equipment.     The  boilers  will  be  Babcock  &  Wilcox. 

BISHOP  AND  BABCOCK  PLANT.— In  addition  to  the  equip- 
ment previously  purchased  from  the  Westinghouse  Electric  and 
Manufacturing  Company,  the  Bishop  and  Babcock  Company,  of 
Cleveland,  Ohio,  has  recently  installed  a  175-kw,  two-phase,  engine- 
type  generator,  direct-connected  to  a  Ball  engine,  together  with  an 
exciter  and  four  40-hp  and  one  20-hp  type  induction  motors.  Geo.  S. 
Rider  &  Company,  of  Cleveland,  were  the  consulting  engineers. 

LIGPITING  A  CIRCUS.— Note  was  made  recently  in  these  col- 
umns of  lighting  Ringling  Brothers'  circus  with  Nernst  lamps.  We 
may  add  that  the  Marinette  Iron  Works,  of  Marinette,  Wis.,  fur- 
nished for  this  installation  two  30-hp,  three-cylinder,  Walrath  gaso- 
line engines,  mounted  on  steel  trucks.  This  makes  a  very  neat  outfit 
with  the  dynamo,  and  Ringlings  already  had  two  complete  outfits  of 
this  size  giving  excellent  results. 

EQUIPMENT  FOR  TRANS-CASPIAN  RAILROAD.— Several 
very  large  contracts  are  expected  very  shortly  for  American  electrical 
equipment,  machine  tools,  etc.,  for  the  Trans-Caspian  railroad  now 
under  construction  by  the  Russian  government.  The  Russian  Min- 
istry of  Ways  and  Communications  is  engaged  in  drawing  up  the 
specifications,  which  it  is  reported  will  call  for  an  expenditure  ex- 
ceeding $5,000,000. 

JAPANESE  CONTRACT  PENDING.— The  Sanyo  Railway 
Company,  South  Japan,  is  about  to  let  contracts  for  an  extension  to 
its  plant.  The  equipment  will  be  of  American  manufacture.  The 
specifications  call  for  a  2S0-kw  generator,  550  volts,  6o-cycle,  for  di- 
rect connection  to  a  vertical  compound  engine  of  3S0-hp  capacity. 
Exciters  will  also  be  ordered. 

MACHINE  TOOLS  FOR  THE  PHILIPPINES,  ETC.— The 
Dreses  Machine  Tool  Company,  of  Cincinnati,  Ohio,  has  been  awarded 
a  large  contract  for  machine  tools  to  be  installed  in  the  United 
States  coaling  station  at  Cavite,  Philippine  Islands.  Orders  have  also 
been  received  recently  for  various  tools  to  be  shipped  to  Sweden, 
Denmark  and  Italy. 

WESTINGHOUSE  TRACTION  BRAKES.— The  Westinghouse 
Traction  Brake  Company  has  received  an  order  from  the  St.  Louis 
Rapid  Transit  Company  to  put  brakes  on  2,000  cars  for  use  during  the 
rush  season,  attendant  upon  the  exposition.  The  order  also  includes 
the  installation  of  forty  compressor  plants  throughout  St.  Louis. 

PIPE,  ETC.,  FOR  SOUTH  AFRICA.— The  Crane  Company,  of 
Chicago— New  York  offices,  490-502  Cherry  Street— have  secured 
a  large  South  Africa  contract  for  pipe,  etc. 

MILLING  MACHINES  FOR  FRANCE.— The  Cincinnati,  Ohio, 
Milling  Machine  Company  has  been  allotted  a  substantial  French 
order  for  its  specialties. 

PELTON  CONTRACT  FOR  THE  ARGENTINE.  The  Pelton 
Water  Wheel  Company,  143  Liberty  Street,  has  been  awarded  a 
large  Argentine  Republic  contract. 

ELECTRICALLY-DRIVEN  TOOLS  FOR  AUSTRALIA.— The 
J.  A.  Fay  and  Egan  Company,  of  Cincinnati,  have  taken  a  large  con- 
tract for  wood-working  machinery  to  be  shipped  for  installation  in 
Australian  railroad  shops,  and  operated  by  electricity. 

TOOLS  FOR  JAPANESE  ARSENAL.— The  American  Tool 
Works,  of  Cincinnati,  Ohio,  will  build  several  machine  tools  for 
shipment  to  the  Japanese  government  arsenal  at  Kobe,  where  they 
will  be  electrically  driven. 

BARNES  MACHINE  TOOL  FOREIGN  CONTRACTS.— The 
W.  F.  and  John  Barnes  Company,  of  Rockport,  111.,  has  lately  se- 
cured good  orders  for  its  various  specialties  for  shipment  to  Mexico, 
France,  Belgium,  Holland,  Germany,  Italy  and  Australia. 
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J'kMoNA,  I'AI..  Thr  rumoiia  \  iillrv  I  .Irpliuiic  liiiion  liM  Iwen  oruniiitrd 
■ml    in  at    Hulk    iiulallliiK  an  rxlrnnivr  tyklriii, 

SAN  ri:i)RO.  lAI..  The  Ti.wn  ItiLltc*  liavc  noM  l<>  J.  C.  UrBin»r<l  0 
J5  yrur  Irlrpliunc  aiul  lclrgrit|ili  francliiM  for  $100. 

WIIITTIKK,  CAL.— K.  W.  lincon,  rrprcicnlinK  tlic  Home  Telephone  Com- 
pany, hn<  puri-|ia>etl  n  lrlr|ilioiic  (rnniliiiie  from  the  (own  of   VVIiillirr   for  )ioo. 

I.OS  ANCKLKS.  CAI..— The  l'a«B<leiin  Home  Tele|.hone  St  TclcBraph  Com- 
pany ha<r  Ineorporaled  with  a  capilnl  alock  of  $500,000,  of  which  amount 
lio.ouo  bai  been  subscribed.  The  ilireciora  for  the  first  year  ore  John  Van 
l.iew,  1'.  W.  Wachler,  U.  K.  Boyce,  Arthur  Wridht  and  V.  F.  Graves. 

nK.NVKR,  lt1I„— The  Kocky  Muuntnin  TclcRraph  &  Telephone  Company 
haa  commi-iurtl  nn  action  in  the  dislrict  court  to  liavc  the  transfer  of  franchise 
and  license  made  by  S.  W.  Jacobs  to  the  Denver  Telephone  Company  declared 
null  and  void.  It  is  contended  by  the  plaintiff  that  the  transfer  was  made  by 
fraud  and  that  the  Denver  Company  has  no  right  to  operate  under  the  franchise. 

S.-\VANNAH,  ("lA. — The  underground  system  of  the  Southern  Bell  Telephone 
Company  in  Savannah  will  be  considerably  extended  if  the  necessary  permission 
can  be   secured    from  the  city. 

.•\Tl..-\NTA.  G.\. — A  charter  bns  l)ecn  (jrantcd  to  the  American  Telephone  & 
Telegraph  Company,  of  Atlanta,  with  a  capital  stock  of  $25,000.  E.  J.  Hall, 
of  Morrist.nvn,  N.  J.,  \V.  E.  Holcomb,  of  New  York,  A.  Ward  Cobb,  of  At- 
lanta, and  others  arc  interested.  Work  will  begin  at  once  constructing  lines 
through   the  state. 

COS.\M,  ILL.- — The  Cosam  Camp  Ground  &  Mt.  Vernon  Telephone  Company 
has  been  incorporated  with  a  capital  of  $2,500.  The  incorporators  are  James  G. 
Williams.  G.   W.   Clark  and  W.  W.   Duncan. 

C.-\RLI\\'ILLE,  ILL. — W.  Roy  McCann,  of  St.  Louis,  assistant  secretary 
of  the  Kinloch  Telephone  Company,  has  closed  a  contract  with  the  Macoupin 
Telephone  Company,  of  Macoupin  County,  whereby  they  are  to  build  jointly 
two  metallic  circuit  lines  from  Alton  to  Springfield  through  this  city,  giving 
the  Macoupin  Company  connection  with  St.  Louis  and  the  rest  of  the  country 
and  the  Kinloch  Company  connections  with  Macoupin  County  and  other 
cities  having  the  independent  system  throughout  this  section.  The  contract 
calls  for  the  new  lines  from  St.  Louis  to  Springfield  within  a  year,  but  Mr. 
McCann  says  they  hope  to  have  the  same  completed  by  September. 

MT.  VERNON,  IND.^The  Posey  County  Telephone  Company  has  filed  ar- 
ticles of  incorporation.  The  capital  stock  is  $50,000.  Allen  Gray,  Wm.  M. 
Tow  and  others  are  the  incorporators. 

SALEM.  IXD. — The  Iloosier  Telephone  Company  will  install  a  new  exchange 
and  offices  here.  The  company's  system  covers  Washington  and  adjoining 
counties.      .\   number   of   improvements   will   be  added. 

GREENFIELD,  IND. — The  Ward  Telephone  Company  of  Hancock  County, 
has  incorporated  with  a  capital  stock  of  $1,400.  A  neighborhood  farmers'  sys- 
tem will  be  put  in  operation.     J.  M.  Newhouse  is  president. 

RICHMOND,  IND. — The  Home  Telephone  Company  of  this  city  has  a 
hundred  applicants  waiting  for  service  which  cannot  he  had  at  present  for  lack 
of  sufficient  cables  to  carry  the  wires.  The  company  will  expend  $10,000  in 
new  cables  and   needed  extensions. 

MADISON,  IND. — The  Jeflferson  Telephone  Company  has  incorporated  with 
a  capital  stock  of  $10,000.  The  company  will  build  lines  and  exchanges  in 
Jefferson.  Clark,  Scott,  Jennings,  Ripley  and  Switzerland  counties.  Wm.  A. 
Kirk,  J.  M.  Benson  and  John  McGregor  are  the  incorporators. 

GREENFIELD,  IND. — The  Sugar  Creek  Farmer's  Telephone  Company 
changed  its  name  to  New  Palestine  Telephone  Company  of  Hancock  County 
and  the  capital  stock  was  increased  to  $  15,000.  The  company  will  make  exten- 
sive   improvements.      Henry    N.    Myers   is   president  and  Gas.  Shramm,  secretary 

ALEXANDRIA,  IND. — Farmers  east  of  this  city  have  organized  a  country 
telephone  exchange  which  will  cover  a  large  part  of  Monroe  township  and  con- 
nect with  the  Alexandria  exchange.  Marshall  Walker,  a  former  county  com- 
missioner,  is  at   the   head   of   the    company   which    is   backed    by   ample   capital. 

CRAWFORDSVILLE,  IND.— The  city  council  has  granted  the  Crawfords- 
ville  Co-operative  Telephone  Company  a  franchise  to  run  two  lines  of  poles  and 
wires  in  this  city.  The  franchise  contains  some  rigid  provisions  favorable  to 
the  city.  The  charges  for  residence  telephones  shall  not  be  more  than  $6  and 
for  business  not  more  than  $13  per  year. 

LOGANSPORT,  IND.— The  Northern  Indiana  Telephone  Company  has  in- 
corporated with  a  capital  stock  of  $10,000.  The  organization  is,  in  a  sense, 
a  merger  of  twenty-five  companies  operating  in  northern  Indiana.  The  object 
is  to  pool  the  long-distance  business  of  the  various  companies.  The  territory 
covered  by  the  company  will  be  from  Lafayette  in  the  south  to  South  Bend 
on  the  north  and  from  Chicago  on  the  west  to  Winchester  on  the  east,  includ- 
ing forty-seven  counties.  The  first  move  of  the  new  company  will  be  to  build 
a  number  of  toll  cables  out  of  Logansport  where  the  company  will  maintain 
headquarters.  These  improvements  the  company  considers  will  place  the  inde- 
pendent  companies  on  a  par  with   the    Bell    Company. 

EVANSVILLE,  IND. — The  ordinance  granting  a  franchise  to  the  Evansville 
Municipal  Telephone  Company  provides  that  at  any  time  after  the  preferred 
stock  has  been  redeemed  the  city  may,  at  its  option,  purchase  all  property 
rights,  contracts,  franchises  and  all  other  assets  of  the  company  at  a  price 
equal  to  the  par  value  of  the  outstanding  common  stock,  and  that  it  thereupon 
shall  distribute  the  money  paid  for  the  same  to  each  of  the  shareholders  of 
such  common  stock  pro  rata.  The  city  is  the  holder  of  7,900  shares  of  the 
common   stock,   that  being  a   large   majority.      The   franchise  is   for   a   term    of 


twrnly  live  yrari.  Thr  fiilhiHinu  chargri  have  been  decided  on.  Full  metallic 
long  distance  Inilriinirnlt  for  biisinrM  hnuari  not  Iru  than  $3  nor  more  than 
$4  per  month.  Reiidencei  melallic  tonit-dlilanrr  fi.  I'arty  lines,  kIccIIvc 
•Igniil,  two  cm  a  line,  $i.^<i.  Four  nn  a  line  ti.  Mayor  Covert  fays  work  will 
begin  in  Icn  days  on  the  iminiiipul  plant. 

l.;\.\Sl.V(i,  .MUM.  Ilir  llriiric  County  Telephone  Company  hai  increued 
ilii  capital  atock  tn  $5o,cMin  anil  will  make  exirnsioni,  W.  A.  Young  li  president 
and  n.   n.  Woodwuril,  general  manager  of  the  company. 

PINK  KIVKU.  MM  II.  The  Pine  River  Triephonc  Auociation  liaa  been  or- 
gani<e<l  by  local  furmera  nnd  a  number  of  farmera'  lines  will  lie  installed.  Con- 
nection will  be  made  with  the  lines  of  the  Union  Telephone  Company. 

KLLENHORO,  N.  C.  The  Ellenboro  Telephone  Company  has  been  chirlered 
by  the  Mcrctary  of  itale. 

NEWARK,  N.  J.— The  Northeastern  Telephone  and  Telegraph  Company, 
Newark,  has  been  incorporated,  capital  $100,000,  Incorporators:  Union  N. 
nnfiell,  William  T.  llouchelle,  Walter  Brown,  John  H.  Cahill  and  Howard 
Thurber. 

XENIA,  OHIO.— The  Citizens  Telephone  Company  is  building  new  lines  to 
Yellow  Springs  and  Clifton. 

ATHENS,  OHIO.— The  Athens  Telephone  Company  is  building  a  line  to 
Uniontown  and  will  connect   up  a  large  number  of  farmers. 

WAPAKONETA,  OHIO.— The  Auglaize  Telephone  Company  is  building  a 
line  to  Si.  Johns  and  will  connect  with  the  farmers  in  that  district. 

WARREN,  OHIO.— The  Phalanx  &  Leavittsburg  Telephone  Company  has 
completed  a  line  to  Leavittsburg,  giving  it  connection  with  all  the  lines  of  the 
Warren  &  Niles  Telephone  Company. 

CONTINENTAL,  OHIO.— The  Putnam  Telephone  Company  has  125  sub- 
scribers as  compared  with  79  a  year  ago.  About  fifty  people  are  on  the  waiting 
list  and  the  system  will  have  to  be  enlarged  to  take  care  of  them. 

CANTON,  OHIO. — The  Stark  County  Telephone  Company  will  spend 
$80,000  in  immediate  improvements.  The  company  has  nearly  500  names  on 
the  waiting  list  and  will  install  a  new  switchboard  to  bring  the  capacity  up  to 
3,500.  A  large  amount  of  new  cable  will  be  erected  in  the  city  and  new  toll 
lines  will  be  built  to  Middlebranch,  Congress  Lake,  Hartville,  New  Baltimore, 
Uniontown,  Grccntown,  Wayncsburg,  Magnolia  and  other  towns. 

OTTAWA,  ONT.— A  powerful  rival  to  the  Bell  Telephone  Company  in 
Canada  is  now  in  process  of  formation.  An  application  is  before  the  Canadian 
parliament,  on  behalf  of  a  number  of  American  capitalists,  principally  resi- 
dents of  Philadelphia,  for  a  charter  for  a  telephone  company  with  rights 
throughout  the  Dominion  of  Canada.  The  capital  of  this  company  is  to  be 
$30,000,000.  The  capitalists  interested  are  also  negotiating  to  purchase,  or  have 
already  bought  out  the  Merchants'  Telephone  Company,  of  Montreal,  which 
company  is  only  authorized  to  operate  in  the  province  of  Quebec  and  most  of 
the  capital  stock  of  which  is  now  controlled  by  American  capitalists.  As  soon 
as  the  Dominion  government  grants  the  charter  to  the  company  first  referred 
to,  it  is  understood  that  it  will  absorb  the  Merchants  Company. 

ST.  GEORGES,  S.  C— The  St.  Georges  Telephone  Company,  M.  S.  Cannon, 
president,  has  been  chartered  with  a  capital  of  $5,000. 

WILMINGTON,  S.  C— The  Southern  Bell  Telephone  Company  has  just 
moved  into  its  new  exchange  here.  The  wires  in  the  business  section  have 
recently  been  placed  underground. 

CLARKSVILLE,  TENN.— The  Home  Telephone  Company,  of  Clarksville, 
is  building  a  number  of  out-of-town  connections  to  Guthrie  and  other  points. 

CHATTANOOGA,  TENN.— The  Hamilton  Telephone  and  Power  Company 
has  applied  for  a  charter  in  Chattanooga.  It  will  probably  establish  an  electric 
light  plant.     The  company  has  strong  financial  backing. 

PROVO,  UTAH. — The  Rocky  Mountain  Bell  Telephone  Company  announces 
that  its  system  will  be  extended  in  the  near  future  to  the  small  towns  sur- 
rounding this  city. 


ELECTRIC  LIGHT  AND  POWER. 


SKAGWAY,  ALASKA. — The  Northwest  Light  &  Power  Company  his  the 
alternating-current  system  of  the  Stanley  Electric  &  Manufacturing  Corjpany. 
The  one  dynamo  is  of  lookw  capacity.  The  company  supplies  1,000  incan- 
descent lamps  of  16  and  32  candle  power.  Besides  the  steam  plant,  tlere  is 
a  water  power  developed  by  a  Tuthill  wheel  of  175  horse  power.  Mr.  Chas. 
D.  Shepard,  of  Seattle,  Wash.,  is  president  of  the  company,  and  Chi.s.  H. 
Kiehl,  of   Seattle,   is  secretary  and  treasurer. 

SANTA  MARIA.  CAL. — The  Board  of  Supervisors  has  granted  to  Reuben 
Hart  a  50-year  franchise  for  an  electric  light  and  power  system  in  the  town  of 
Santa  Maria. 

LOS  ANGELES,  CAL.— One  of  H.  E.  Huntington's  large  brickyards  near 
Los  Angeles  is  to  be  equipped  for  brick-making  by  electric  power  with  a  capac- 
ity of  40,000   brick  per  day. 

FORT  COLLINS,  COL.— The  Lonmer  Light  &  Power  Company  has  .1  cap- 
ital of  $50,000.  It  operates  an  alternating  system,  its  lighting  system  con- 
sisting of  42  direct-current  and  20  enclosedarc  lamps  and  5,825  incandercents. 
It  charges  10  cents  per  kw-hour  for  motor  power. 

GRIFFIN,  GA. — Capt.  Saton  Grantland  is  interested  in  developing  a  large 
water  power  near  here.  The  cost  is  estimated  at  about  $200,000.  Four  thou- 
sand horse  power   is  available. 

SOUTH  WHITLEY,  IND.— The  South  Whitley  Electric  Light  Company  has 
increased  its  capital  stock  $12,000  and  will  make  extensive  improvements  and 
install  some  new  machinery. 

RUSHVILLE,  IND. — The  report  of  the  municipal  electric  light  plant  for 
the  year  ending  May  i,  shows  an  excess  of  receipts  over  expenditures  of  $842.10. 
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The   plant   has   been   self-sustaining   for   four  and   a   half   years   and   has   given 
the  people  good  service  at   low   cost. 

INDIANAPOLIS,  IND.— The  lioard  of  Public  Works  has  completed  the 
si)ccifications  for  the  electric  lighting  contract  for  ten  years,  beginning  January 
1,  1905.  The  purpose  of  postponing  until  that  date  being  that  a  successful 
bidder  without  a  plant  would  have  time  to  construct  one.  As  a  consideration 
the  city  offers  to  award  a  franchise  for  private  lighting  for  a  period  of  twenty- 
five  years  to  the  successful  bidder  for  public  lighting,  the  charge  for  private 
use  not  to  be  over  lo  cents  per  kwhour  and  the  city  to  receive  s  per  cent,  of 
the  gross  receipts.  The  city  reserves  the  right  to  buy  the  plant.  Specifications 
and  provisions  of  the  contract  are  now  ready  to  be  sent  out.  Address  Fred 
Joss,   City  Attorney. 

STUART,  lA. — The  municipal  plant  furnishes  twenty-nine  1,200-cp.  arc 
and   100  incandescent  lights. 

FORT  MADISON,  lA.— The  electric  light  plant  of  S.  &  J.  C.  Atlec  has 
87  arc  lights  and  4,000  incandescents. 

NORTHWOOD,  lA. — Mr.  L.  F.  Madson  is  owner  and  manager  of  the 
Northwood  Lighting  Company,  which  has  a  capital  stock  of  $10,000.  He  in- 
forms us  that  there  is  a  good  opening  for  an  electric  railway  of  about  18 
miles,  through  a  good  country  and  two  towns.     The  people  want  it  and  need  it. 

MASON  CITY,  lA.— The  Brice  Gas  &  Electric  Company  has  a  capital 
stock  of  $150,000,  and  operates  both  alternating  and  direct-current  systems. 
It  has  150  arc  lights  and  7  miles  of  circuit..  It  has  a  motor  service  including 
about  50  machines,  the  prices  for  such  service  being  10  and  5  cents  per  kw- 
hour. 

FAIRFIELD,  lA. — The  city  owns  the  electric  light  plant,  which  is  a  very 
old  one,  and  the  question  of  replacing  it  with  up-to-date  machinery  is  lo 
come  up.  At  present  there  are  twenty  2,000-cp  arc  lamps.  There  is  an  in- 
dependent company  here  with  a  15-year  franchise  to  furnish  incandescent 
lights. 

ATCHISON,  KAN. — The  Atchison  Railway,  Light  &  Power  Company  has 
increased  its  lighting  to  200  arcs  and  12,000  incandescent  lights.  It  furnishes 
Soo-hp  motor  power  at  rates  from  5  cents  to  10  cents  per  kw-hour,  and  has 
ten  miles  of  car  track,  nine  motor  cars  and  ten  trailers. 

HENDERSON,  KV. — This  place  has  a  municipal  plant  which  operates  225 
2,000-cp  arc  lights  and  2,500  i6-cp  incanJescents.  Twelve  motors  are  furnished 
power  at  five  cents  per  kw-hour,  5  to  20  per  cent,  discount. 

CROWLEY,  LA.— The  Crowley  Water  Works  &  Electric  Light  plant  has 
23  arc  lamps  and  1,000  incandescents.  The  system  is  to  be  extended  and  a 
new  plant  of  10,000  light  capacity  put  in.     All  machinery  is  required. 

HOULTON,  ME. — The  electric  light  plant  is  the  property  of  E.  Merritt  & 
Sons.     It  operates   15  arcs  and  3,000  incandescent  lights. 

ROCKPORT,  ME. — Seven  thousand  dollars  in  bonds  have  just  been  voted 
for  the  electric  light  plant,  which  is  increasing  its  capacity.  It  now  has 
490  domestic  and   180  street  incandescent  lights. 

LAWSON,  MD. — The  electric  light  system  is  to  be  changed  in  the  near 
future  and  a  generator  and  storage  battery  will  be  required. 

SALISBURY,  MD.— The  Salisbury  Gas  &  Electric  Light  Company,  E.  G. 
Frost,  manager,  has  $50,000  stock  and  $50,000  bonds.  It  furnishes  seventy-seven 
1,200-cp  arc  lamps  and   1,600   i6-cp  incandescents. 

HAZELHURST,  MASS.,  established  a  municipal  plant  in  1902,  with  $45,000 
bonds.     It  operates  seven  miles  of  wire,  35   arc  lights  and   1,800  incandescents. 

STOUGHTON,  MASS.— The  Stoughton  Gas  &  Electric  Company,  C.  II. 
Swan,  manager,  has  37  miles  of  circuit,  73  arc  lights,  2,800  incandescents  and 
nine   motors. 

GARDNER,  MASS.— The  Gardner  Electric  Light  Company  has  $65,000  cap- 
ital stock,  and  operates  120  1,200-cp.  arc  and  6,000  i6cp  incandescent  lights. 
Motors  are   run  on  a  sliding  scale  basis. 

PLYMOUTH,  MASS.— The  Plymouth  Electric  Light  Company  has  $90,000 
capital  stock  and  furnishes  30  arcs  and  6,000  incandescents;  also  motors  of 
300-hp  at  ten  cents  to  three  cents  per  kw-hour. 

BELLERICA,  MASS.— The  Lowell  Street  Railway  Company  has  absorbed 
the  Bcllerica  Electric  Company,  but  a  sub-office  is  maintained  here.  The  town 
is  lighted  by  100  25-cp  series  incandescents  and  some  2,500  i6-cp  are  in 
private  use. 

CLINTON,  MICH. — The  municipal  electric  light  plant  furnishes  thirty-five 
i,20o-cp  arc  lamps  and   1,200  incandescents. 

MT.  CLEMENS,  MICH.— The  Mt.  Clemens  Electric  Company  operates  150 
1,200-cp  arc  lights  and  7,500  i6-cp  incandescents. 

HOLLY,  MICH. — The  Holly  Electric  Light  &  Power  Company  operates 
thirty-four   2,000-cp   street  arcs   and    1,400   incandescents. 

OTSEGO,  MICH. — The  electric  light  plant  furnishes  the  village  with  34 
arc  lamps.     It  gets  current  from  the  Kalamazoo  Valley   Electric  Company. 

PLAINWELL,  MICH. — Messrs.  Arnold  &  Brownell,  owners  of  the  electric 
light  plant  want  20  meters;  220  volts  and  5  to  25  amperes,  direct-current  2-wire. 

FREMONT,  MICH. — The  Fremont  Electric  Light  &  Water  Works,  a  muni- 
cipal plant,  has  recently  placed  its  service  on  a  meter  basis.  There  are  twenty 
2,000-cp  arcs  and   1,600   i6-cp  incandescents. 

ISHPEMING,  MICH.— The  Negaunce  &  Ishpeming  Street  Railway  &  Elec- 
tric Light  Company  operates  80  arc  lights,  forty  2,000-cp,  forty  1,200-cp.  It 
runs  15  motors  at  ten  cent  rates  and  several  electric  cars. 

MILFORD,  MICH.— Mr.  F.  S.  Hubbell  is  the  owner  of  the  electric  light 
works  which  operates  23  arc  lights  and  2,000  incandescents.  Mr.  HubbcU  has 
plenty  of  power  to  spare  by  day,  and  would  like  to  engage  in  some  electrical 
manufacture. 

THREE  RIVERS,  MICH.— The  Three  Rivers  Light  &  Power  Company  fur- 
nishes 85   2,000-cp   arcs  and   3.000    i6-cp   incandescent   lights   and   charges   eight 


cents  per  kw-hour  for  motor  power.     There  is  splendid  water  power  and  a  good 
route   for  an   electric   railway. 

NEW  RICHLAND,  MINN.— The  electric  light  plant,  owned  by  Lea  &  Borge, 
furnishes  five  2,000-cp  arcs  and  600  incandescent  lights. 

RED  WING,  MINN.— The  Red  Wing  Gas  &  Electric  Company,  J.  C.  Pierce, 
president,  has  45  street  arcs  and  92  incandescent  lights. 

OLIVIA,  MINN. — It  is  the  intention  to  install  a  larger  dynamo  engine 
and  boiler  in  the  municipal  plant  during  the  pre.«ent  season.  The  plant  is 
under  the  control  of  the  village  council. 

CHATFIELD,  MINN.— The  Chatfield  Electric  Light  &  Power  Company  has 
$50,000  capital  stock,  of  which  $22,000  is  paid  up.  Jos.  Underleak  is  president. 
It  has  about  twelve  miles  of  wire,  twelve  1,200-cp  arc  lamps  and  1,788  in- 
candescents,  mostly   32-cp. 

RED  LAKE  FALLS,  MINN.— The  Red  Lake  Falls  Electric  Light  Company, 
which  was  formed  in  1898,  has  $8,000  capital  stock.  M.  Johnson  is  president 
and  S.  M.  Sivertson,  secretary  and  treasurer.  It  has  in  operation  twenty-four 
2,000-cp   arc   lights   and   1,600    i6-cp   incandescents. 

ST.  CLOUD,  MINN.— The  Light,  Heat.  Transit  &  Public  Service  Company, 
E.  E.  Clark,  manager,  operates  a  General  Electric  system,  having  80  miles  of 
circuit,  180  arc  lights  and  8,000  incandescents.  It  runs  1 1  cars  on  a  charge 
of  three  cents  per  kw-hour;  its  motor  rates  being  five  cents  to  six  cents  per 
kw-hour. 

KOSCIUSKO,  MISS.— The  Kosciusko  Oil  Mill  &  Fertilizer  Company  oper- 
ates a  General  Electric  plant  of  thirty-five  2,000-cp  arcs  and  1,500  i6-cp  in- 
candescent lights. 

GRENADA,  MISS,  owns  a  municipal  plant  of  30  arc  and  1,500  incandescent 
lights.  C.  B.  Bolton  is  superintendent.  The  Ayer  Loyd  Tie  Company  wants 
a  complete  installation  of  electrical  equipment. 
.  BATESVILLE,  MISS.— The  Panola  Electric  Light  &  Power  Company  was 
organized  in  April,  1903,  with  $12,000  capital.  D.  L.  Rush  and  Roy  Bell  are 
partners.     It  has  15   miles  of  circuit  and  1,000   i6-cp  incandescent  lights. 

MERIDIAN,  MISS. — The  Meridian  Light  &  Railway  Company  has  $250,000 
capital  and  200,000  bonds,  and  operates  120  arc  lights  and  5,000  incandescent 
lights.  It  runs  four  cars  over  s'A  miles  of  track,  and  is  about  to  extend  its 
line. 

YAZOO  CITY,  MISS. — The  Yazoo  Improvement  Company  has  sold  its  plant 
to  the  municipality.  The  city  has  sold  $175,000  of  bonds  to  a  Cleveland  firm. 
It  will  make  improvements  and  extensions  to  cost  about  $150,000  to  the  water, 
light  and  sewage  systems. 

SEDALIA,  MO.— The  Sedalia  Electric  Light  &  Power  Company  operates 
100   arc   and   1,500   incandescent   lights. 

ST.  LOUI.S,  MO. — The  following  named  gentlemen  were  elected  officers  of 
the  West  St.  Louis  Water  &  Liglit  Company:  Thos.  W.  Crouch,  president; 
J.  B.  Quigley,  first  vice-president;  John  F.  Lee,  second  vice-president;  E.  S. 
Lewis,  secretary  and  treasurer;  N.  D.  Thompson,  assistant  treasurer;  B.  V. 
Beckman,  assistant  secretary. 

WAHOO,  NEB. — S.  H.  Jones  owns  the  lighting  plant  and  operates  five 
1,200-cp  arcs  and   1,200   i6-cp  incandescents. 

TONOPAH,  NEV.— The  Tonopah  Light  &  Power  Company  was  organized 
in  1902  with  $50,000  capital;  W.  C.  Watson  is  president.  The  system  is 
General  Electric,  there  being  214  miles  of  circuit,  three  arcs  of  2,000-cp  and 
1,200   i6-cp  incandescent  lights. 

PLYMOUTH,  N.  H.— The  Plymouth  Electric  Company  has  a  capital  stock 
of  $10,000,  the  officers  being  J.  N.  McCoy,  president,  and  F.  C.  Calery,  treas- 
urer and  manager.  The  company's  system  is  the  Edison  direct-current,  there 
being  two  dynamos  of  25-kw  capacity  each.  The  lighting  consists  of  7  arc 
lamps  and   1,600  incandescents. 

HICKORY,  N.  C— The  Thornton  Light  &  Power  Company  is  installing  a 
$27,000  lighting  plant  in  Hickory.  M.  E.  Thornton  is  president  of  the  com- 
pany. 

ASHEVILLE,  N.  C— The  W.  T.  Weaver  Power  Company  of  Asheville  has 
let  the  contract  to  C.  R.  Willis  for  a  dam  across  the  French  Broad  River,  five 
miles  from  Asheville,  where  a  large  electric  plant  is  being  erected.  It  is 
expected  that  the  plant  will  be  completed  by  September  i.  (See  article  else- 
where  in    this   issue.) 

MAUMEE,  OHIO. — The  Maumee  Electric  Company  has  a  capital  stock  of 
$30,000,  and  bonds  to  the  amount  of  $10,000.  Mr.  D.  W.  Tryon  is  president 
and  A.  C.  Tryon  secretary  and  treasurer.  The  company  operates  an  alternating 
current  system,  using  Bullock  and  Warren  generators.  The  lighting  rystem 
consists  of  36  arc  lamps  and  2,000  incandescents.  Besides  the  regular  steam 
plant,  th  company  has  a  Sampson  water  wheel.  The  company  does  a  general 
supply  business  in  addition  to  its  electric  lighting  service. 

OTTAWA,  ONT. — A  charter  has  been  secured  from  the  Canadian  parlia- 
ment for  the  Sault  St.  Louis  Light  &  Power  Company  to  develop  power  from 
the  Lachine  Rapids,  and  at  He  Heron,  lie  au  Diable,  and  adjacent  islands  in 
the  St.  Lawrence  River.  The  charter  also  provides  for  authority  to  manufac- 
ture calcium  carbide  and  to  operate  vessels.  The  capital  of  the  new  company 
is  placed  at  $1,000,000,  and  its  headquarters  are  to  be  in   Montreal,  Que. 

SALEM,  ORE.— The  Salem  Light,  Power  &  Traction  Company  has  erter^d 
into  a  twenty-year  contract  with  the  Union  Light  &  Power  Company,  of  Port- 
land, for  the  supply  by  the  latter  of  all  the  electrical  energy  repuired  during 
that  period,  which  will  be  transmitted  a  distance  of   17  miles  to  Salem. 

SILVERTOWN,  ORE.— The  Union  Light  &  Power  Company,  of  Portland, 
is  supplying  current  from  its  new  power  plant  on  Silver  Creek  to  Woodburn, 
Silvertown,  Mt.  Angel  and  the  Benedictine  priory  and  college  at  the  latter 
place. 

COATICOOK,  QUE.— The  entire  plant  of  the  Coaticook  Electric  Light  8: 
Power  Company  has  been  purchased  by  the  town  of  Coaticook,  Que.,  for 
$36,000,  and  the  corporation  will  assume  control  October  i,  next.  This  action 
has  settled   amicably  and   satisfactorily  a   long  and   bitter   dispute. 

BISHOPVILLE,  S.  C— The  Lee  County  Manufacturing  Company  of  B/sh- 
opville,  has  been  granted  a  franchise  to  light  the  town  by  electricity. 
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THE  ELtCTKlC   RAILWAY. 

UlS  ANC.KI.I'.S,  CM..  llic  1...  .\iiKrlri  «,  Clni.lalr  KIrclric  Railway  Com- 
pany liiii  iiK'orporBlctl,  lapiul  ituck  $i,uuo,i>uu.  Mircclort:  L.  C.  Ilraiiil,  K.  II. 
Howell.  K.  T.  Sliinion,  W.  II.  Ilolliday,  i:r<>r||r  I'.  Cope,  ill  of  Lot  Anfclri. 
IIAKKK.SI'IKI.I).  CAI-— The  lUkcrifirld  &  Vrnliira  Kailwny  Company  lias 
incotpoialril,  capital  (lock  $;,ono,ooo.  Ini  or|uira(ori :  II.  M.  Kii«>r!l,  Klicn 
Smilli,  J.  W.  Uurion,  (jervaia  I'urcrll,  A.  N.  Sanlord,  J.  \V.  Swaiiwick,  all 
of   I.o>  Angrlca. 

IIAKTl'DKl),  CONN. — The  Ilouac  haa  paaird  a  rctolution  incorporating  thr 
Wttllingfocil  Tramway  Company.  The  iiicorporatora  are  Walter  J.  Leaven- 
worth,  I'r^iiik  .\.  Wallace,  Oeorgc  K,  Dickernian,  Charles  R.  Yale  and  Kalph 
T.    Ive>,   o(    Wallingford. 

WASUINinON,     n.     C— The     Chraaiwake     Beach     Railway     Company     ha« 

under  conaidcration  the  atibject  of  converting  ita  line  into  an  electric   railway. 

I-REKPORT.    II. I..— The    City    Council    hna   passed   an   ordinance   granting   a 

railway    and    lighting    fraiichiae    for    twenty    years    to    the    Freeport     Electric 

Company. 

STKRI.ING,  ILL.- The  contract  for  constructing  the  Sterling,  Dixon  & 
Eastern  Kleclric  Railway  has  been  awarded  to  the  Columbia  Construction 
Company,  of  Milwaukee,  Wit.     About    17   miles  of  road  are  to  be   built. 

MOLINIC,  ILL. —  It  hat  been  decided  to  increase  the  capital  stock  of  the 
Kewnnee,  Cambridge  &  (ienesco  Railway,  which  has  in  contemplation  the 
construction  of  nn  electric  railway  to  connect  Kcwanee,  Cambridge  and 
Cicnrsro,   from  $100,000   to  $850,000. 

METROPOLIS,  ILL.— Capitalists  in  Paducah,  Ky.,  and  Cairo,  III.,  and  in 
the  intermediate  country  are  taking  steps  to  organize  a  company  for  the  pur- 
pose of  building  an  electric  railway  between  Paducah  and  Cairo,  Ihrough  the 
Kentucky   territory   opposite   here.      The  distance   is   about    25   miles. 

PELLF.V'II.LE,  ILL.— The  City  Council  has  granted  twenty-year  franchises 
to  the  Belleville  &  Mascoutah  Electric  Railw.ny  and  the  Belleville  &  Free- 
burg  Electric  Railway,  to  operate  on  certain  streets  of  the  city.  A  franchise 
has  also  been  granted  the  Interurban  Electric  Railway  Company  to  operate 
here. 

DECATUR,  -ILL.— The  Decatur,  Springfield  and  St.  Louis  Railway  Com- 
pany, with  a  nominal  capital  stock  of  $500,000,  has  been  incorporated  here. 
The  company  is  linanccd  by  Montreal.  Canada,  and  Boston,  Mass.,  capitalists, 
and  a  Montreal  insurance  company,  the  syndicate  which  owns  the  street  ra'lway 
and  lighting  and   power   plants  of  about  a  dozen   Illinois  cities. 

SHELBYVILLE,  IND.— The  Shelbyville  Traction  Company  is  reported  to 
have  perfected  arrangements  for  extending  its  line  from  Shelbyville  to  Greens- 
burg,  a  distance  of  20  miles.  It  is  understood  that  the  company  plans  even- 
tually to  extend  the  road  to   Cincinnati,  a  distance  of  64  miles. 

LOGANSPORT,  IND.— The  Logansport,  Hammond  &  Chicago  Traction 
Company  has  been  incorporated,  with  a  capital  stock  of  $1,000,000,  as  an  ex- 
tension of  the  Union  Traction  Company's  system  now  being  built  from  Indian- 
apolis to  Logansport,  and  when  completed  will  connect  Indianapolis  with 
Chicago.  The  incorporators  are  George  F.  McCulloch,  Horace  C.  Stihvcll,  A.  L. 
Drum,  Harry  E.  Guthrie  and  Arthur  W.   Beady. 

MADISON,  IND. — In  about  sixty  days  the  Madison,  Grecnsburg  &  In- 
dianapolis Railway  Company  expects  to  be  ready  to  let  contracts  for  furnish- 
ing the  equipment  and  constructing  its  proposed  line.  The  pl.in  is  to  build 
between  Madison  and  Osgood  first  and  eventually  extend  the  road  to  Greens- 
burg.  Thirty  miles  of  line  are  to  be  built.  The  officers  of  the  company  are 
Richard  Johnson,  president;  M.  D.  Wilson,  vice-president  and  general  manager; 
Lincoln  V.    Cravens,   secretary;    N.    Horuff,   treasurer. 

BURLINGTON,  lA.— The  Burlington  &  Keosauqua  Railway  &  Power  Com- 
pany is  projected  to  build  an  interurban  electric  railway  to  Keosauqua.  It  is 
said  that  surveys  have  been  made. 

AUGUSTA,  MAINE. — The  Lincoln  County  Street  Railway  has  completed 
its  organization,  electing  Luther  Maddocks,  president  and  general  manager; 
Cyrus  W.  Davis,  treasurer;  H.  M.  Heath,  clerk  and  general  counsel.  The 
proposed  road  will  run  from  Wisassett  to  Boothbay  Harbor,  with  a  branch 
to  Newcastle. 

HAGERSTOWN,  MD.— The  Hagerstown  Electric  Railway  Company  pro- 
poses to  extend  its  lines  from  Boonesboro,  Washington  County,  across  South 
Mountain  to  Myersville,  Frederick  County. 

LAUREL,  MD. — The  Laurel  Traction  Company  has  been  granted  a  fran- 
chise for  the  construction  of  a  third-rail  electric  railway  in  .Laurel.  Chas. 
L.  Fox,  Maury  S.  Chism  and  Chas.  J.  Barth,  of  Philadelphia,  are  interested. 
BOSTON,  M.^SS. — The  Boston  Elevated  Company  has  voted  to  lease  from 
the  Old  Colony  Street  Railway  Company  the  whole  of  the  railway  and  prop- 
erty of  that  company  located  within  the  city  of  Boston. 

MIDDLETON,  MASS.— The  Middleton  &  Danvers  Street  Railway  Company 
has  petitioned  the  Railroad  Commissioners  for  authority  to  increase  its  cap- 
ital stock  $24,000  for  the  purpose  of  purchasing  the  Haverhill  &  Andover 
Street  Railway,  and  the  Lawrence  &  Reading  Street  Railway  has  petitioned 
for  the  authority  to  increase  its  stock  $24,000  to  purchase  the  Reading,  Wakefield 
&    Lynnfield    Street    Railway. 

DETROIT,  MICH. — The  attempt  of  the  Michigan  Legislature  to  pass  the 
Gruesel  bill,  which  provides  for  municipal  ownership  of  the  street  railways 
of   Detroit,   has  been  defeated,    for   the  present,   at  least. 

HAZLEHURST,  MISS. — Plans  are  being  discussed  for  building  an  electric 
railway   from  Hazlehurst  Point  to  Gallatin.      R.    P.   Willing,   Jr.,   is   interested. 

NASHUA,  N.  H.— The  Goff's  Fa'^B,  Litchfield  &  Hudson  Railway  Company 
has  perfected  its  organization  and  will  proceed  with  the  work  of  perfecting 
arrangements  for  building  its  proposed  line.     The  officers  are  Isaac  N.    Carter, 


of    Litchfield,    prrtidenl;    Arthur    S.    Canipbrll,    of    Mtnclictler,    vice-prctident; 
John  J.    Otker,  of   Hudson,  treasurer. 

OWEGO,  N.  y.-  The  Uinghamlon  Railway  Company  hat  filed  applicaiion- 
for  |>rrnii«tion  lo  extend  the  line  from  the  pretcnt  Icrinlnut  at  Vettal  to 
Owe  go. 

NEWIIURGII.  N.  y.— Fred  T.  Uy  A  Company,  of  I'littfield.  have  been- 
awarded  the  contract  for  exieniionii  i.(  llir  (Irungc  (  ounly  Traction  Coiupany't 
tytirm  in  and  aUiul   Newburgh. 

.M.UANV,  N.  Y.  The  Nichols  and  .Northern  I'enniylvania  Railroad  Co., 
of  Nichol«,  hat  hern  iiuorporated,  capital  $40,000.  Directors:  C.  L.  B.  Tylee, 
T.  M.   Fonts  and  R.   II.  Randall,  Newark. 

LITTLE  VALLEY,  N.  Y. — A  certificate  of  incorporation  hat  been  filed  for 
the  Ellicotlville,  Mansfield  &  East  Otto  Railr<>ad  Company.  The  capital  stock 
it  $300,000.  The  Hoard  of  Dirrclurt  for  the  first  year  it  competed  of  John 
S.  Rockwell,  Philip  A.  Laiiig,  Clarence  W.  Hammond,  Buffalo;  Chat.  C.  I^ckt, 
Randolph;  William  C.  Laidlaw,  Charlei  A.  Cease  and  John  G.  McMahon,  El- 
licotlville; Hudson  Antley  ond  Edward  Bolard,  Salamanca;  Albert  T.  Fan- 
cher  and  AdelbrrI  E.  Darrow,  Little  Valley,  and  Owen  S.  Laing,  Floyd  W. 
Holinrt,  J.  llcMotl  Laing  and  Charlei  T.  Maton,   Eatt  Otto. 

OKLAHOMA  CITY,  f)KLA.— The  Oklahoma  Electric  Company  hat  been 
incorporated  to  build  an  electric  railway  to  connect  Oklahoma  City,  Norman, 
El  Reno  and  Shawnee.  The  capital  of  the  company  it  $1,000,000,  and  the 
incorporatort  are   1'.    B.    Ziegler,   William    Young,  J.    S.    Alexander   and  othcrt. 

L.\WTON,  OKLA. — The  Lawlon  Street  Railway  Company  hat  just  been 
incorporated.  Besides  operating  street  cars  the  company  will  furnish  power 
for  lighting  and  commercial  purposes..  The  company  is  capitalized  for  $600,000, 
and  among  the  incorporators  are  W.  J.  Pearson,  of  New  York;  S.  O.  Crutcher 
and    W.    E.    Hudson. 

KINGSTON,  ONT.— The  promoters  of  the  Ontario  Electric  Railway  are 
said  to  have  decided  upon  developing  power  by  damming  the  Trent  River  at 
Glen  Miller,  7  miles  from  Trenton.  An  amendment  will  have  to  be  secured' 
to    the    act    of    incorporation. 

LANCASTER,  PA.— The  Conestoga  Traction  Company  has  decided  to  sur- 
vey for  an  extension  of  the  New  Holland  branch  to  Terra  Hill,  a  distance  of 
almost    five   miles. 

MOUNT  PLEASANT,  PA.— Surveys  are  completed  for  the  new  road  of 
the  Mount  Pleasant,  Unity  &  Baggaley  Street  Railway  Company.  This  line 
will    be    16  miles   long. 

CHAMBERSBURG,  PA.— The  Chambersburg  &  Gettysburg  Electric  Rail- 
way Company  has  given  the  contract  for  the  overhead  work  on  its  line  to 
I.  J.  Larch,  of  Reading.  Two  power  houses  will  be  erected,  one  at  Fayette  and 
one  at  Wolf  Lake. 

SHENANDOAH,  PA.— The  Shenandoah  &  Suburban  Railway  Company  has 
been  incorporated  to  build  an  electric  railway  from  Shenandoah  to  Ringtown. 
The  oflicers  are  Dr.  J.  M.  Langdon,  president;  J.  S.  Hossnick,  secretary; 
M.    M.    Mellctt,   treasurer. 

EASTON,  PA. — The  Easton  &  Washington  Traction  Company  has  filed  ar- 
ticles increasing  the  capital  stock  of  the  company  from  $100,000  to  $1,251,000. 
This  company  contemplates  building  an  electric  railway  from  Easton  to 
Hackettstown.     The  power  house  will   be  built  at   Washington. 

WILKESBARRE,  PA.— The  Wilkesbarre  &  Wyoming  Valley  Traction  Com- 
pany has  decided  to  spend  $200,000  on  betterments  to  its  system  during  the 
coming  year.  A  large  storage  battery  is  to  be  installed  at  Pittston  and  a  new 
engine  and  generator  will  be  placed  in  the  South  Wilkesbarre  power  house. 
The  North  Main   Street  line  is  to  be  rebuilt. 

CONNELLSVILLE,  PA.— The  Pittsburg,  McKcesport  &  Connellsville  Elec- 
tric Railway  Company  has  filed  a  plan  for  the  proposed  extensions  from 
Fairchance  to  the  Pennsylvania-West  Virginia  State  line,  and  from  Fairchance- 
to  Smithfield  and  across  George  Township.  The  company  is  installing  an 
electrical  signal  system  along  the  Connellsville  Division.  If  it  proves  a  suc- 
cess it  will   be  placed  along  the  entire  system. 

HARRISBURG,  PA.  The  shareholders  of  the  Harrisburg  Traction  Com- 
pany adopted  the  plan  proposed  by  the  directors  for  the  formation  of  a  new 
company  with  a  capital  of  $2,100,000,  to  lease  the  present  Harrisburg  Trac- 
tion Company  at  a  guaranteed  rental  of  six  per  cent,  on  its  $2,100,000  stock, 
to  which  amount  the  existing  stock  will  be  increased  by  payment  of  a  five- 
per  cent,  stock  dividend.  The  plans  include  a  new  power  plant,  new  equip- 
ment, extension  of  lines  in  the  city  and  to  Dauphin,  Linglestown,  Hummels- 
town   and  possibly  in   other  directions. 

CHATTANOOGA,  TENN. — Negotiations  for  the  merging  of  the  street 
railways  of  Chattanooga  are  said  to  have  been  practically  concluded.  The  new 
company  will  be  known  as  the  Chattanooga  Light  &  Power  Company,  chartered 
in  New  Jersey  with  $750,000  capital.  Large  sums  of  money  will  probably  be- 
expended  in  improvements. 

LAREDO,  TEX. — The  Laredo  Electric  Light  &  Street  Railway  Company 
is  planning  to  make  a  number  of  improvements  to  its  system.  A  franchise  will 
soon  be  asked  for  several  short  extensions. 

WHATCOM,  WASH.— The  Whatcom-Skagit  Interurban  Railway  Company 
has   been    incorporated   by   George   G.    Shelton,   Thomas  Tyler   and   others. 

SHEBOYGAN,  WIS.— The  Sheboygan-Elkhart  Railway  &  Electric  Company 
has   increased  its  capital  stock  from  $25,000  to   $700,000. 

KAUKAUNA,  WIS.— William  Phillips,  of  Kaukauna,  Wis.,  and  otherSv 
have  secured  a  right  of  way  for  the  East  Shore  Ir'erurban  Electric  Railway 
from  Fond   du  t.ac  to   Kaukauna. 

LA  CROSSE,  WIS. — A  bill  has  been  passed  granting  the  La  Crosse  & 
Black  River  Falls  Railway  Company  the  right  to  dam  Black  River  three  miles- 
above  the  falls.  The  company  plans  to  construct  an  electric  railway  from' 
La  Crosse  to  Black  River  Falls. 
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NEW    INDUSTRIAL   COMPANIES. 


THE  TERRY  BEASLEY  ELECTRIC  COMPANY,  of  Columbia,  S.  C,  has 
been  chartered  with  a  capital  stock  of  $2,500.  Wm.  Perry  is  president  of  the 
Company. 

THE  INTER-STATE  ELECTRIC  MANUFACTURING  COMPANY,  of 
New  York,  has  been  incorporated;  capital  $50,000.  Directors:  Randolph  Hul- 
sart,  E.  H.  Adams  and  R.  M.  Clark,  Brooklyn. 

THE  BUREAU  OF  EXPERT  INVESTIGATION  AND  CONSTRUCTION, 
New  York,  has  been  incorporated;  capital  $2,000.  Directors:  J.  B.  Cahoon, 
M.  H.  Alberger  and  G.  W.  Birdsall,  New  York. 

M.  M.  ROGERS  &  COMPANY  have  been  incorporated  at  Chicago,  111., 
with  a  capital  stock  of  $2,500,  for  the  purpose  of  manufacturing  railway  sup- 
plies. The  incorporators  are  John  H.  McAdams,  Myrtie  M.  Rogers  and  James 
S.   Savage. 

THE  NORTHWESTERN  ELECTRIC  COMPANY  has  been  incorporated 
at  Chicago,  III.,  with  a  capital  stock  of  $5,000,  for  the  purpose  of  manufac- 
turing electrical  supplies.  The  incorporators  are  Henry  Cheney,  Peter  L. 
Evans   and   James   R.   Deane. 

THE  DIAMOND  ELECTRIC  ARC  LAMP  AND  MANUFACTURING 
COMPANY,  Jersey  City,  N.  J.,  has  been  incorporated  to  manufacture  elec- 
trical appliances;  capital  $100,000.  Incorporators:  P.  H.  F.  Spies,  George  W. 
Smith   and   C.   C.   Brown,  New   Y'ork   City. 

THE  BRAZIL  ELECTRIC  COMPANY,  Brazil,  Ind.,  has  incorporated  with 
a  capital  stock  of  $60,000.  The  company  will  promote  and  build  electric  rail- 
ways, electric  light,  heat  and  power  plants.  Major  Collins,  H.  D.  Falls,  P.  D. 
C.   Ball  and  O.  E.  Adams  are  the  incorporators. 

THE  ELECTRIC  LIQUID  PURIFIER  COMPANY,  of  Jersey  City,  N.  J., 
has  been  incorporated  to  manufacture  apparatus  for  purifying  water;  capital 
$250,000.  Incorporators:  Alfred  O.  Tate,  New  York  City;  George  A.  Burniston, 
Jersey  City,  N.  J.,  and  William  G.  Chittick,  Jr.,  New  Y'ork. 

THE  PITTSBURG  GAS  &  IMPROVEMENT  COMPANY  has  been  incor- 
porated at  Camden,  N.  J.,  for  the  purpose  of  manufacturing  gas  and  electric 
appliances.  The  capital  stock  is  $100,000,  and  the  incorporators  are  Norman 
H.  May,  W.  C.  Hagon,  Wm.  C.  Hughes  and  W.  H.  McClelland. 

THE  CLEMENTON  TOWNSHIP  UNITED  ELECTRIC  IMPROVEMENT 
CO.,  with  principal  offices  in  Camden,  N.  J.,  has  been  incorporated  in  New 
Jersey  to  manufacture  electricity.  The  capital  stock  is  $100,000  and  the  in- 
corporators are  Howard  W.  Bassett,  Jacob  Ludy,  Jos.  J.  Eldredge,  Horatio 
E.  Church,  Wm.  F.   Hand,  Robt.  T.  Watt  and  Jos.  E.  Borden. 

THE  HALSEY  ELECTRIC  GENERATOR  COMPANY  has  filed  an  amended 
certificate  at  Trenton,  N.  J.,  increasing  its  authorized  capital  stock  from 
$100,000  to  $10,000,000.  The  incorporators  named  in  the  amended  certificate 
are  James  C.  Hayden,  William  S.  Halsey,  James  D.  Williams,  Clifton  V.  Ed- 
wards, Clement  R.  Woodson,  William  M.  Hager,  Henry  Halsey  and  Howard 
Williams. 


LEGAL. 


W.  U.-PENNSYLVAXI.\  FIGHT.— The  Western  Union  Company  has  filed 
a  brief  with  the  United  States  circuit  court  of  appeals  at  Philadelphia, 
asking  for  a  modification  of  the  decree  under  which  the  Pennsylvania  Railroad 
destroyed  Western  Union  property. 

RIGHT  TO  MAKE  PATENTED  ARTICLES  FOR  EXPORT.— On  May  16, 
Judge  Thompson  handed  down  a  decision  in  tlie  United  States  Circuit  Court 
of  the  Western  Division  of  the  Southern  District  of  Ohio,  in  the  case  of  the 
Westinghouse  Electric  &  Mfg.  Company  vs.  the  Bullock  Electric  Mfg.  Company, 
in  which  the  point  concerned  was  whether  the  defendant  had  the  right  to  manu- 
facture in  this  country  an  induction  motor  covered  by  patents  held  by  the  com- 
plainant company,  provided  the  machine  were  for  use  in  Canada.  The  de- 
fendant, while  admitting  that  the  motor  was  made  in  this  country,  insisted  that 
the  plaintiff's  patents  were  not  infringed  thereby  for  the  reason  that  the  machine 
did  not  enter  into  the  combination  covered  by  the  patents  concerned  until  it 
arrived  in  Canada.  The  court  over-ruled  this  contention,  and  as  a  previous 
injunction  had  been  issued  against  the  defendant  proliihiting  the  manufacture 
of   induction    motors,   a   fine   of  $500    was   imposed. 


PERSONAL. 


MR.  CHARLES  DAY,  of  the  firm  of  Dodge  &  Day,  modernizing  engineers 
of  Philadelphia,  read  a  paper  on  "Machine  Shop  Methods"  before  the  S.  K. 
C.   Club  at  Pittsfield,  on  May  27. 

MR.  W.  W.  WHEATLEY,  a  well-known  and  highly  competent  street  rail- 
way man  has  been  appointed  head  of  the  traction  department  of  the  Public 
Service   Corporation   of   New  Jersey. 

MR.  H.  A.  LARDNER,  electrical  engineer  with  J.  G.  White  &  Co.,  and 
vice-president  of  the  New  York  Electrical  Society,  has  sailed  for  England  ac- 
companied  by   his  wife,   to   enjoy   a  summer  holiday. 

MR.  FELIPE  G.  CANTON,  whose  offices  arc  in  the  Columbia  Building,  29 
Broadway,  New  York,  will  return  next  week  from  Yucatan  with  some  fair 
sized   orders  for  electrical  equipment  to  be   installed   in   the   City   of   Merida. 

MR.  DUDLEY  FARRAND,  of  the  United  Electric  Company  of  New  Jersey, 
where  he  has  made  his  mark,  is  now  promoted  to  superintendent  of  the  big 
new  Public  Service  Corporation  of  New  Jersey,  which  has  just  consolidated  so 
many  of  the  lighting  and  traction  interests. 

MR.  and  MRS.  WILSON  BENSON  announce  the  marriage  of  their  daugh- 
ter   Isabel    to    Mr.    Jacob    Frank    Worbs,   on    Wednesday,    May    20,   at    Markdalc, 


Ontario.  It,  of  course,  is  needless  to  state  that  Mr.  Worbs  is  the  well  knowa 
manager  of  the  Adams-Bagnall  Electric  Company,  of  Cleveland,  O. 

MR.  W.  EDGAR  REED,  of  the  Societe  Anonyme  Westinghouse,  which  con- 
cern operates  an  extensive  plant  at  Havre,  France,  for  the  manufacture  of 
Westinghouse  electrical  equipment  for  various  Continental  European  coun- 
tries is  now  on  a  visit  to  the  United  States.     At  present  he  is  in   Pittsburg. 

MR.  LEONARD  ANDREWS,  M.  I.  E.  E.,  who  is  already  well  known  it» 
this  country  is  again  a  visitor.  He  hopes  to  stay  long  enough  to  take  in  the 
Institute  meeting  at  Niagara.  To  his  other  work  and  duties,  Mr.  Andrews  ba» 
now  added  those  of  managing  director  of  the  Key  Engineering  Co.,  Ltd.,  oS 
Manchester. 

MR.  W.  H.  S.  CRAVEN,  managing  director  of  Craven  Brothers,  Limited, 
Manchester,  which  concern  is  one  of  the  largest  manufacturers  of  machine 
tools  in  Great  Britain,  sailed  for  Europe  last  week  after  a  short  visit  to  the 
United  States.  Some  substantial  contracts  for  American  electrical  equipment, 
etc.,  are  expected  to   be  placed   as  a   result. 

COL.  R.  C.  CLOWRY,  president  of  the  Western  Union  Telegraph  Com- 
pany, has  purchased  the  dwelling  at  the  northwest  corner  of  West  End  Av- 
enue and  Seventy-sixth  Street,  New  York  City.  The  house  is  very  handsome 
and  has  frontages  of  28  feet  4  inches  on  West  End  Avenue  and  63  feet  on 
the   street.      Col.    Clowry   will   make   it   his   residence  . 

MR.  GEORGE  I'.  KUNZ,  the  gem  expert  and  a  man  well  known  in  elec- 
trical circles  has  been  made  a  doctor  of  philosophy  by  the  University  of  Mar- 
burg. He  has  many  other  European  honors  and  decorations.  He  has  written 
largely  on  gems,  meteorites,  etc.,  and  at  the  1896  Electrical  Exhibition  in  New 
York  made  a  most  interesting  exhibit  of  fiourescent  diamonds  under  the  arc 
light. 

GEN.  A.  HICKENLOOPER,  president  of  the  Cincinnati  Gas  &  Electric  Co., 
has  resigned  on  account  of  ill  health,  but  will  retain  his  seat  on  the  board  of 
directors.  The  veteran  has  been  connected  with  gas  interests  in  Cincinnati 
:ince  the  sixties  and  at  one  time  was  a  sturdy  and  even  vicious  opponent  of 
electric  light.  He  became  at  last  head  of  one  of  the  largest  electric  lighting 
systems    in    the    country. 

MR.  W.  C.  GOTSHALL.— Last  week  Alfred  Hennen  Morris  and  W.  C. 
Gotshall,  the  well  known  electrical  engineer,  rode  from  New  York  to  Albany 
in  four  hours  and  ten  minutes  on  an  automobile,  which  was  driven  by  Mr. 
Morris's  chauffeur,  Alexander  Van  Valin.  Although  the  hourly  speed  was  about 
forty-four  miles,  on  some  of  the  good  places  along  the  road  the  vehicle  was 
dviven  along  at  the  rate  of  sixty-five  miles  an  hour. 

DR.  R.  MULLINEUX  WALMSLEY,  F.  R.  S.  E.,  principal  of  the  North- 
ampton Institute,  London,  who  has  been  spending  two  or  three  months  in  this 
country  with  his  sister.  Miss  Walmsley,  both  studying  American  educational 
methods,  and  especially  those  relating  to  technical  subjects,  has  returned  home 
after  an  enjoyable  stay  on  this  side,  where  he  bad  the  pleasure  of  meeting  a 
great  many  old   friends  and  acquaintances. 

MR.  R.  A.  HADFIELD,  managing  director  of  Hadfield's  Steel  Foundry 
Company,  Limited,  Sheffield,  which  operates  the  largest  steel  casting  plant  in 
the  world,  returned  to  Europe  June  9  after  several  weeks'  visit  on  this  side. 
Some  large  orders  of  American  electric  cranes,  etc.,  will  be  placed  as  a  result 
of  Mr.  Hadfield's  present  sojourn  in  the  States.  He  has  just  returned  to 
New  York  from  a  Western  trip  and  may  be  found  at  the  offices  of  Baring, 
Magoun  &   Company,   15   Wall   Street. 

MR.  JOSEPH  WETZLER,  former  editor  of  the  Electrical  Engineer,  and 
for  some  years  past  president  of  the  Electrical  Engineer  Institute  of  Corre- 
spondence Instruction,  has  sailed  for  Europe  with  his  family  on  the  Cunarder 
Campania,  to  take  a  well-earned  rest  and  vacation  of  several  months  in  con- 
tinental travel.  Mr.  Wetzler  has  made  a  brilliant  siaccess  of  his  popular  edu- 
cational work,  setting  his  standard  high  and  with  the  aid  of  leading  talent 
giving  i.-istruction  of   ;he   best  quality   to   the   great   gain   of  the   electrical   arts. 

MR.  FEDERICO  GRAEFF,  of  Hasenclerer  &  Company,  Buenos  Ayres,  one 
of  the  largest  handlers  of  American  machinery,  etc.,  in  South  America,  is 
now  in  the  United  States  with  a  view  to  placing  contracts  for  various  ma- 
chinery, including  electrical  apparatus,  which  will  result  in  the  expenditure  of 
nearly  $1,000,000.  He  is  at  present  in  Chicago,  where  he  is  a  guest  at  the 
Auditorium  Hotel.  About  the  15th  inst.  he  will  return  to  New  York  and  will 
stay  at  the  Hotel  Belvedere  for  a  few  days  prior  to  his  departure  for  the 
Argentine   Republic. 

DR.  MARCO  A.  SOTO,  ex-president  of  Honduras  and  lately  a  candidate  for 
the  presidency,  has  sailed  for  Paris  on  the  French  S.  S.  Gascogne.  Dr.  Soto 
intends  to  stay  in  Paris  for  a  few  months,  and  will  return  to  Central  America 
to  reside  in  Costa  Rica.  While  in  this  country  he  has  taken  every  opportunity 
to  investigate  the  electrical  power  and  transportation  development  with  a  view 
of  interesting  Honduras  capitalists  in  using  electricity  in  that  country  and  will 
continue  his  investigation  in  Paris.  He  visited  the  great  Westinghouse  works 
in   Pittsburg  last  week. 

MR.  J.  K.  ROBINSON,  of  Iquique,  who  represents  the  interests  of  the 
Westinghouse  people,  the  Standard  Underground  Cable  Company,  the  Man- 
hattan General  Construction  Company  and  the  Goulds  Manufacturing  Company 
in  Chili,  Peru.  Bolivia  and  Ecuador,  will  arrive  in  New  York  next  week  for 
England.  While  here  he  will  place  contracts  for  considerable  equipment  in- 
cluding a  complete  water  power  plant  of  about  400-hp  capacity.  Mr.  Robinson 
while  in  this  city  will  make  his  headquarters  down-town  at  the  offices,  116 
Broad  Street,  of  the  William  E.  Peck  Company. 

ADMIRAL  SCHLEY. — A  special  despatch  from  Washington  says:  "Rear 
Admiral  Schley  has  found  a  way,  he  thinks,  of  getting  rich.  He  has  worked 
all  his  life  for  Uncle  Sam,  and  is  poorer  now,  probably,  than  when  he  started. 
Lately  he  was  able  to  join  with  former  Senator  Jones,  of  Nevada;  John  K. 
Cowen,  of  Baltimore,  formerly  president  of  the  Baltimore  and  Ohio  ro.id; 
former  Senator  Butler,  of  North  Carolina,  and  others  in  the  organization  of  3 
Mexican  mining  company.  It  is  purposed  to  engage  in  mining,  cattle  raising, 
water   and   electric    power    development    and    manufacturing." 
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II'  '    CUMl'ANY,  of  Cbicaio,  If  handling  in  large 

•>"•"  "B    current    dcak,    bracket,    celling    and    battery 

(an  iiiuiurs  aiul  vcntilniing  tan*  o(  every  dracrlptlon. 

A  JAl'ANKSK  CATAI.OGUK.— Slemcni  &  Ilalike  have  iiiucd  in  Japaneae 
a  culaluRtic  wliicli,  juiliiing  in  llir  alxcnce  of  Kngliih  text  (rum  the  linglc 
illu>tralu>ii   I'unlaincd,   ri-lalc»   10  diiril  cnrrrnl    motor*. 

THK  KDISON  rilt)Nt)C;KAl'll  WORKS.  Orange.  N.  J.,  bovc  juit  lent  a 
third  order  (or  exbautt  bcod«  to  the  Uurt  M(g.  Co.,  Akron,  Ohio.  Tlii*  tendi 
to  ihow  that  the  Hurt  cxhautt  head  ia  very  •alii(actory  to  llic  user. 

I-ORT  WAYNK  IIUI.LKTINS.— Fort  Wayne  lliillrtin»  104J44  have  (or 
their  rcjprclivc  subjrcu  arc  circuit  cutout*.  sitiglc'|iha*c  generator*  and  belt- 
driven  direct  current  generator*,  all  o(  which  ore  |>ro(uiely  illuitratcd  in 
detail   and    minutely  dmcribed. 

KARMKUS'  T1:M:|'I10.\ES.— The  Stromherg  Cnrl*on  Telephone  .Manufac- 
turing Company,  Chicago,  ha*  recently  «old  telephone*  and  supplir*  to  the 
Karnicr*'  Mutual  Telephone  Company,  o(  Kinard,  III.,  I'arniers'  Mutual  Tel- 
ephone Company,  of  Kichtield,  III.,  ond  l-'armer*'  Mutual  Telephone  Company, 
o(   Virden,   III. 

TIIK  IIARTKORI)  SIORAGE  BATTERY  COMPANY,  38  High  Street, 
Harlford,  Conn.,  is  making  a  S|>ecialty  o(  automobile  chaiging  outfits,  and  i* 
Sleeting  with  great  success.  Thi*  company  also  makes  a  *pecialty  of  isolated 
electric  light  plants  for  lighting  houses,  etc.  Its  catalogue  on  all  this  class  of 
vork   is  quite  attractive  and   can    be   had   for   the  asking. 

THE  YOUNGSTOWN  ELECTRICAL  &  MANUFACTURING  COMl'ANY, 
jf  Youngstown,  Ohio,  has  commenced  work  on  its  new  plant  at  Strutbcrs, 
near  Youngstown.  The  company  will  manufacture  a  general  line  of  electrical 
goods,  making  a  feature  of  an  electrical  recordir<g  <cale.  The  main  building 
will  be  ijo  ft.  long  and  80  ft.  wide  and  there  will  be  aonther  of  40  ft.  x  30  ft. 
BELT  MANAGEMENT.— The  Cling-Surface  Mfg.  Co.,  Buffalo,  N.  Y.,  has 
issued  a  neat  cloth-bound  volume  of  72  pages  containing  information  relating 
to  the  care  of  hells,  with  particular  reference  to  the  aid  which  may  be  ren- 
dered througli  the  use  of  "ding-surface."  The  book  bears  the  title  "New 
Knowledge  on  Belt  Management,"  and  will  be  found  of  interest  and  instruc- 
tion   by    users   of    belts. 

MILLING  MACHINES.— The  Cincinnati  Milling  Machine  Company  has 
luued  a  handsomely  illustrated  32-pagc  catalogue  entitled,  "Examples  of 
Rapid  Milling."  The  catalogue  is  of  particular  interest  for  the  reason  that 
the  cuts  in  every  case  show  machines  actually  at  work,  thus  giving  concrete 
illustrations  of  their  capabilities.  Those  interested  in  modern  tool  work  will 
for  this  reason  find  the  catalogue  unusually  instructive. 

INTERNATIONAL  TELEPHONE  APPARATUS.— The  International  Tel- 
ephone Mfg.  Co.,  Chicago,  has  issued  a  64-page  catalogue  descriptive  of  the 
standard  types  of  its  manufacture  of  telephones,  telephone  appliances  and 
switchboards.  An  important  feature  of  the  apparatus  of  this  company  is  that 
it  is  made  by  special  tools,  which  not  only  ensures  perfection  of  the  mechan- 
ical execution,  but  enables  any  part  to  be  replaced  without  returning  the  whole 
to  the   factory. 

MR.  W.  L.  HODGES  has  resigned  his  position  with  the  Keystone  Telephone 
Company  of  Philadelphia,  to  take  charge  of  the  Appraisal  Department  of  the 
American  Audit  &  Appraisement  Company.  This  company  is  in  a  position 
to  do  any  class  of  auditing,  appraising  and  other  financial  work  of  a  technical 
nature  upon  short  notice  and  in  any  part  of  the  country  and  is  equipped  to 
make  expert  examinations  of  all  kinds  of  properties  and  render  efficient  assis- 
tance   to    the    controlling    interests    cf    any    financial    enterprise. 

STANDARDIZING  TRADE  PUBLICATIONS.— With  the  title,  "It  Would 
Be  to  Your  Advantage,"  Mr.  F.  G.  Bolles,  chairman  of  the  Ohio  State  Com- 
mittee on  Standardizing  of  Literature,  has  issued  a  neat  pamphlet  directing 
attention  to  the  great  advantage  that  would  result  if  trade  publications  were 
confined  to  standard  sizes.  The  standards  that  have  been  adopted  in  this 
country  are  6  in.  x  9  in.  and  9  in.  x  12  in.  for  catalogues,  and  3"^  in.  x  6 
in.  and  4  in.  x  6  in.  for  flyers.  A  copy  of  this  pamphlet  may  be  obtained  by 
addressing   Mr.    Bolles   at   Norwood,   Ohio. 

H.  O.  S.  ENGINEERING  CO.— Mr.  H.  O.  Swoboda,  of  this  concern,  88 
Warren  St.,  N.  Y.,  reports  that  its  business  is  rapidly  growing  and  that  its  fac- 
tory at  Reading,  Pa.,  has  purchased  and  installed  a  considerable  number  of  new 
machines  and  tools  which  will  enable  it  to  increase  its  output  fully  100  per  cent., 
and  make  shipments  in  exceedingly  short  time.  The  H.  O.  S.  Company  also 
has  now  a  considerable  stock  of  panel  boards  and  knife  switches  in  its  new 
store  room  at  88  Warren  Street,  so  that  a  large  percentage  of  New  York 
orders  can  be  executed  the  same  day  they  are  received. 

MR.  GUY  M.  GEST,  of  Cincinnati,  is  laying,  under  contract,  304,000  duct 
feet,  or  22,000  trench  feet  of  underground  conduit  for  the  feed  wire  system 
of  the  Louisville  Railway  Company,  at  Louisville,  Ky.  The  construction  will 
be  of  the  highest  class,  embracing  many  new  features,  such  as  the  Gest  ter- 
minal frame  and  the  Gest  cable  bracket  frame.  The  manholes  will  be  divided 
into  two  compartments,  one  for  alternating-current  circuits,  the  other  for 
direct-current  circuits,  with  no  direct  communication  between  them,  the  two 
vaults  each  being  provided  with  a  separate  entrance.  The  work  will  cost 
between   $75,000  and  $100,000. 

THE  WARD  LEONARD  ELECTRIC  COMPANY,  Bronxville,  N.  Y.,  man- 
ufacturer of  a  complete  line  of  motor  starters,  speed  controllers,  etc.,  has  re- 
cently obtained  for  use  as  a  stock  room  for  this  branch  of  the  rheostat  busi- 
ness a  part  of  the  shops  which  have  been  devoted  to  the  manufacture  of  auto- 
mobiles. The  great  increase  in  the  motor  starter  business  during  the  last  year 
has  made  it  almost  impossible  to  keep  up  with  the  demands  for  an  entirely 
enclosed  starter — with  increased  space  the  Ward  Leonard  Company  now  in- 
tends shipping  directly  from  stock.  The  company  reports  that  it  will  carry  all 
sizes  from  J4-hp  to   loo-hp  in  stock  at  all  times. 


WII.I.ARD  S'lOKAtil';  IIAITKKY.  In  ()etol>er,  !»<,<).  the  Willard  Storage 
Mattery  Company,  (  Irvrlund,  Ohio,  aupplied  a  *el  o(  11*  automobile  cell*  to 
I'.  !•'.  I.iiuinl*,  u(  Akfiin.  Ohio,  (or  um  in  the  electric  patrol  wagun  built  (or 
that  city.  Since  thru  the  patrol  wagon  ha*  iieni  in  coiilinuou*  krrvice  and 
recently  the  police  ilrparlment  rendered  the  Willard  Company  a  detailed  re- 
port a*  to  the  elTicicncy  o(  the  battery.  From  Oct.  14,  1899,  to  April  19, 
190J,  the  vehicle  covered  in  actual  service,  6,706  mile*.  The  total  numlier  of 
people  carried  wa*  iJ,oBs.  It  i*  calculated  thai  the  (aving  over  the  cotl  o(  a 
iiorae-opcrated  vehicle  ha*  been  63  per  crnl.  The  battery  liui  never  \>rcn  re- 
newed and  I*  •till  in  liral-cla**  *hape  doing  it*  work  evrry  day.  Thi*  it 
conitdered  a  very  creditable  showing,  e«|iecially  in  view  o(  the  (act  that 
Akron  i*  extremely  hilly. 

CRANES  AND  IIOI.STS.— Pawling  &  llarni*ch(eger,  ciane  and  liuitt  build- 
er*, Milwaukee,  Wi«.,  are  booking  numerou*  order*,  though  during  April 
there  wa*  a  decided  heaitancy  on  the  part  o(  buyer*  who  apprehended  more 
than  utuul  Inbnr  trouble  to  occur  around  May  1.  Milwaukee,  however,  i* 
more  free  from  diflicultie*  between  eniploycra  and  employee*  than  any  manu- 
facturing cily  of  note  in  the  United  Slate*.  The  many  new  ond  modern 
*ho[>*  planned  by  railroad*  have  reaultcd  in  a  large  volume  of  eatimate*  for 
crane  ci|uipinent,  and  *leel  and  iron  plant*  *till  continue  the  hcavieat  buyer*, 
though  the  demand  for  crone*  i«  broadening.  The  market  i*  about  the  *ame 
as  during  May,  1902,  though  doea  not  reach  the  proportion*  prevailing  lant 
September.  The  old  Nordberg  *hop*,  leased  and  equipped  by  Pawling  Ht 
Ilarniichfeger  to  replace  their  erecting  shop,  burned  April  15.  have  placed  them 
in   a*  good  sliaiie   to  build  cranes  as  prevailed  before  the   fire. 

TRADE  CARD  INDEX.— The  Alljany  Steam  Trap  Company,  Albany,  N.  Y., 
has  adopted  a  good  metiiod  of  tilacing  information  about  the  various  things 
wiiich  they  manufacture  before  ils  customerb,  through  the  use  of  a  aeries  of 
regular  sized  3x5  inch  index  cards.  Each  card  is  limited  to  a  single  style 
of  trap,  pump  or  pump  governor  and  contains  a  clear  half-tone  illustration  of 
the  article,  as  well  as  a  description,  together  with  sizes,  weights,  prices,  and 
all  other  necessary  information.  The  custonirr  who  receives  these  cards  can 
select  such  subjects  as  he  is  interested  in,  ar  '  file  them  away  where  they  will 
be  readily  accessible.  In  view  of  the  numcr  o«  and  for  the  most  part  unsuc- 
cessful attempts  on  the  part  of  manufactuicrs  to  secure  standard  sizes  for 
their  catalogues,  the  convenience  of  these  index  cards  will  be  readily  appre- 
ciated. Furllicrmorc  the  small  size  adopted  is  wel'  within  the  limits  of  a  pocket 
card.  The  first  series  of  cards  will  embrace  12  subjects,  four  of  which  have 
already  been  issued. 

THE  CHICAGO  ENGINEERING  &  CONSTRUCTION  COMPANY,  with 
a  capital  of  $250,000,  has  acquired  the  engineering  and  contracting  business 
of  the  firm  of  Weston  Brothers.  It  may  be  mentioned  that  the  latter  firm  has 
designed  the  intramural  transportation  system  for  the  Louisiana  Purchase  Ex- 
position at  St.  Louis,  and  also  rendered  valuable  assistance  to  Mr.  Bion  J. 
Arnold  in  the  preparation  of  his  report  to  the  Local  Transportation  Commit- 
tee of  the  Chicago  Common  Council.  The  new  company  will  engage  in  a  gen- 
eral engineering  and  contracting  business.  It  is  prepared  to  make  surveys,  es- 
timates, plans  and  specifications,  examinations  and  reports  upon  proposed  or 
existing  properties,  with  recommendations  for  improved  operation  when  de- 
sired. It  will  take  contracts  to  construct  steam,  electric  and  elevated  railways, 
bridges,  buildings,  tunnels,  subways,  viaducts,  wharves,  piers,  manufacturing, 
gas  and  electric  light  plants,  and  will  make  a  specialty  of  creating  new  electric 
railway  properties  delivered  with  operating  organization  perfected  and  in  actual 
operation.  The  officers  of  the  company  will  be  Charles  V.  Weston,  president, 
and  George  Weston,  vice-president,  both  of  Weston  Brothers.  George  A. 
Yuille,  formerly  vice-president  and  general  manager  of  the  West  Chicago 
Street  Railway  Company,  will  be  secretary  and  general  manager,  and  Harvey 
B.  Hicks,  counsel.  Messrs.  Addison  E.  Wells,  Fred  A.  Wells  and  Edward  B. 
Burling,  all  of  Chicago,  together  with  the  above  named  officers,  will  make  up 
the  board  of  directors. 

EXPORT  INFORMATION.— Kelly's  Directories,  Limited,  London,  Eng- 
land, represented  in  the  United  States  by  Kelly's  Directory  Company,  418 
Temple  Court,  New  York,  have  just  issued  the  seventeenth  revised  edition  of 
"Kelly's  Directory  of  the  Merchants,  Manufacturers,  Shippers  and  Buyers  of 
the  World."  It  includes  all  countries,  even  Iceland  and  Greenland,  and  is 
thoroughly  indexed,  both  geographically  and  as  to  trades.  It  contains  a  concise 
statistical  account  of  each  country,  its  ports  and  principal  towns,  with  a  short 
topographical  account  and  the  population  of  each,  together  with  classified  lists 
of  consuls,  bankers,  importers,  exporters,  merchants,  commission  merchants, 
brokers  and  shipping  agents  and  buyers  of  imported  goods,  or  manufactur- 
ers of  goods  exported.  There  is  also  a  section  containing  all  the  various 
customs  tariffs.  In  importing  countries,  like  South  America,  South  Africa, 
Australasia,  West  Indies  and  Central  and  South  America,  the  names  of  shop- 
keepers likely  to  purchase  foreign  made  goods  are  given.  This  directory  is 
issued  annually,  the  information  being  compiled  by  a  regular  corps  of  trav- 
elers. The  company  publishes  over  250  distinct  directories,  covering  all  official 
directories  of  England,  both  trade,  county  and  town  and  the  official  post  office 
directories  of  Australia,  New  Zealand  and  Tasmania.  Its  "General  Direc- 
tory of  South  Africa"  is  also  just  out,  being  the  first  book  issued  since  the 
Boer  war,  the  last  one  having  been  published  in  1896.  It  embraces  the  whole 
of  South  Africa,  including  Cape  Colony,  Natal,  Orange  River  Colony,  Trans- 
vaal, Rhodesia,  Basutoland,  Bechuanaland,  Mashonaland,  Portuguese  East  Af- 
rica and  other  sections.  It  is  classified  by  towns  and  also  by  trades.  Another 
important  directory  is  the  "Post  Office  London  Directory."  There  are  in  all 
j2  sections  to  this  directory,  the  principal  ones  being  the  alphabetical  lists,  the 
court  or  elite  lists,  the  business  lists  and  a  section  for  the  banks  of  the 
world  having  British  correspondents.  The  Australasian  directories  of  which 
there  are  7,  or  one  for  each  colony,  are  published  annually  and  are  similar  in 
arrangement  to  the  South  African  directory. 

LEEDS  &  NORTHRUP  COMPANY.— The  Leeds  &  Northrup  Co.  succeeded 
on  June  i  to  the  business  of  M.  E.  Leeds  &  Co.,  Philadelphia.  The  change  is  a 
growth    and    expansion    rather    than    a    transfer    of    the    business.      Mr.    M.    E. 


June  6,  1903. 
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Leeds,  who  lias  l>cen  the  managing  member  of  tlie  firm  of  Leeds  &  Co.,  is 
the  president  of  the  new  company,  and  will  devote  himself  particularly  to  the 
selling.  Dr.  Edwin  I".  Northrup  is  the  secretary  and  will  have  charge  par- 
ticularly of  the  manufacturing.  The  new  company  starts  under  favorable 
conditions.  The  business  of  Leeds  &  Co.  has  enjoyed  a  steady  growth  during 
its  existence,  and  in  the  year  just  passed,  is  it  stated,  increased  its  business 
33'A  per  cent  over  the  previous  year.  During  this  year  since  Dr.  Northrup  has 
been  associated  with  the  company  there  have  been  developed  a  number 
of  new  and  important  instruments,  and  at  the  same  time  the  regular  lines  have 
been  thoroughly  revised  where  it  was  found  necessary.  The  company 
has  availed  itself  of  the  opportunities  offered  by  the  National  Bureau  of  Stan- 
dards to  keep  its  reference  standards  carefully  checked,  and  has  made  exten- 
sive additions  to  its  equipment  of  tools  and  secondary  standards.  A  com- 
plete catalogue  of  the  apparatus  manufactured  by  the  Leeds  &  Northrup  Com- 
pany has  just  been  issued,  and  includes  the  first  descriptions  of  the  new  ap- 
paratus above  referred  to.  In  addition  it  is  publishing  the  following 
special    pamphlets:    No.    i,   Resistance   boxes   and   Wheatstone   bridges.      No.    2, 


Potentiometers.  No.  3,  Moving  coil  galvanometers.  No.  4,  Standard  resist- 
ances. No.  5,  Portable  testing  sets  and  cable  testing  apparatus.  No.  6,  X-ray 
apparatus.  No.  7,  High  grade  keys  for  electrical  testing.  No.  8,  Self  induc- 
tion apparatus.  No.  9,  Carey-Foster  bridge.  No.  10,  Hoopes'  conductivity 
bridge.  These  pamphlets  are  not  confined  exclusively  to  descriptions  of  the 
instruments  which  they  cover,  but  they  treat  the  subject  in  a  broad  way, 
going  into  the  general  question  of  the  best  designs,  and  in  many  cases  in- 
cluding detailed  instruction  for  using  the  instruments.  In  the  belief  that 
the  requirements  of  its  customers  can  best  be  met  by  dealing  with  them  di- 
rectly, the  Leeds  &  Northrup  Company  has  discontinued  the  exclusive 
selling  agency  arrangements  of  M.  E.  Leeds  &  Co.  Detailed  information 
in  regard  to  points  of  design,  conditions  of  use  and  performance  of  instru- 
ments is  frequently  of  great  importance  to  buyers,  and  this  information  can 
only  be  given  by  those  who  are  intimately  associated  with  the  manufacture. 
The  Leeds  &  Northrup  Company  consequently  particularly  requests  that  all 
correspondence  in  regard  to  apparatus  of  its  manufacture  be  addressed  to  it 
directly. 


UNITED  STATES  PATENTS  ISSUED  MAY  26,  1903. 

[Conducted  by   Wm.   A.    Rosenbaum,   Patent  Attorney,   140   Nassau   St.,  N.   Y.] 

728,833.  ELECTRIC  CANAL  SYSTEM;  Frank  Adams,  North  Adams,  Mass. 
App.  filed  July  29,  1902.  A  peculiar  construction  of  bracket  supporting 
the  trolley  wire  and   preventing  interference  with   the  trolley. 

728,851.  VULCANIZED  KERITE  COMPOUND;  William  R.  Brixey,  Sey- 
mour, Conn.  App.  filed  March  20,  1903.  A  vulcanized  mixture  of  coal- 
tar,   asphalt,   linseed   oil   and   sulphur. 

728,891.  STARTING  MEANS  FOR  VAPOR  ELECTRIC  LAMPS;  Stan- 
wood  E.  Flichtner,  Englewood,  N.  J.  App.  filed  Aug.  23,  1902.  In  order 
to  start  two  or  more  lamps  in  series  by  means  of  a  single  reactance  de- 
vice, a  conductor  connects  the  starting  band  of  each  lamp  to  the  positive 
main  at  a  point  in  advance  of  where  it  enters  the  first  lamp  of  the  series. 

728.901.  MEANS  FOR  OPERATING  REVERSING  SWITCHES  ON  ELEC- 
TRIC CARS;  Edwin  R.  Gill,  New  York,  N.  Y.  App.  filed  Oct.  6, 
1900.      Details. 

728.902.  ELECTRIC  ARC  LAMP;  John  O.  Girdlestone  and  Carl  F.  G. 
Thorkelin,  London,  Eng.  App.  filed  June  23,  1902.  The  carbons  are 
fed  at  an  angle  to  each  other  and  are  controlled  by  two  spring-operated 
drums   and   a  brake. 

728,942.  ELECTRICAL  CUT  OUT  AND  REGULATOR;  Henry  Leitner, 
Woking,  and  Richard  N.  Lucas,  Byfieet,  Eng.  App.  filed  Dec.  22,  1902. 
A  field  magnet  is  made  use  of,  the  pole  pieces  of  which  are  given  opposite 
polarities  according  to  whether  they  are  energized  by  a  dynamo  or  ac- 
cumulator current;  the  armature  operates  under  these  changes  of  polarity 
to  move  a  commutator  for  breaking  the  charging  circuit.  The  apparatus 
is  used  for  train  lighting. 

728,944.  INTERCHANGEABLE  ELECTRIC  DISPLAY  APPARATUS;  De- 
ronda  Levy,  New  York,  N.  Y.  App.  filed  Feb.  10,  1903.  The  commu- 
tator is  provided  with  interchangeable  bars  for  the  purpose  of  variously 
operating  the  switches  of  electric  signs. 

728,968.  BATTERY  CHUTE;  Frederick  E.  Paradis,  Chicago,  111.  App.  filed 
July  23,  1902.  A  vessel  adapted  to  contain  a  battery  cell  and  having  a 
sealed  cover  and  sealed  outlet  in  the  side  for  the  wires. 

728,970.  METHOD  OF  VARYING  THE  OUTPUT  OF  TRANSFORMERS; 
John  S.  Peck,  Pittsburg,  Pa.  App.  filed  Aug.  4,  1902.  Consists  in  chang- 
ing a  number  of  equal  sections  of  corresponding  winding  fro..i  series  to 
parallel  and  increasing  the  rate  of  alterations  supplied  to  the  primary 
winding. 

728,973.  ELECTRIC  HEATER;  Edwin  F.  Porter,  Boston,  Mass.  App.  filed 
Feb.  6,  1900.  A  heater  applied  to  the  blades  of  an  electric  fan  and  a 
switch  arranged  to  turn  the  current  on  and  off  to  the  heater  and  fan 
simultaneously. 

728.975.  SYSTEM  OF  MOTOR  CONTROL;  William  H.  Powell,  Erie,  Pa. 
App.  filed  Feb.  27,  1902.  Consists  in  decreasing  the  effect  of  one  field 
winding  by  shunting  it  with  a  gradually  decreasing  resistance,  while  in- 
creasing the  effect  of  another  winding  at  a  rate  depending  upon  the  rate 
of  increase  of  the  counter-electromotive  force  of  the  armature  as  it  in- 
creases in  speed. 

728.976.  SYSTEM  OF  MOTOR  CONTROL;  William  H.  Powell,  Ampere, 
N.  J.  App.  filed  July  11,  1902.  Apparatus  for  carrying  out  the  preceding 
method. 

728,978.  RHEOSTAT;  Charles  J.  Reed,  Philadelphia,  Pa.  App.  filed  June 
3,  1902.  A  rheostat  comprising  two  disks  having  non-conducting  rims 
and  helical  coils  of  wire  so  disposed  upon  the  rims  as  to  mesh  with  each 
other  when  either  disk  is  rotated. 

729,033.  MAGAZINE  FUSE  BLOCK;  Glenn  Baskerville,  Charlotte,  N.  C. 
App.  filed  June  19,  1902.  A  carriage  carrying  a  number  of  fuses  is  forced 
constantly  towards  a  pair  of  terminals  wherewith  the  fuses  make  succes- 
sive contact  as  each  one  is  destroyed. 

729,065.  RAILWAY  SIGNAL;  Marquis  D.  Hanlon,  Wilkinsburg,  Pa.  App. 
filed  Feb.   5,  1903.     Details. 

729,082.  TROLLEY  WHEEL  AND  HOLDER;  Frank  D.  Moon,  Lockport, 
N.    Y.      App.    filed    Aug.    i,    1902.      Details. 

729,100.  SEPARATOR  FOR  STORAGE  BATTERIES;  Elmer  A.  Sperry, 
Cleveland,  Ohio.     App.  filed  Nov.   25,   1901.     A  corrugated  and  perforated 


diaphragm    interposed   between    the    plates,    the    corrugations    being    formed 
during  vulcanization,   so  as  to  be   unaffected  by   heat. 

9.103.  METHOD  OF  ELECTRICAL  DISTRIBUTION  AND  SELECT- 
IVE DISTRIBUTION;  John  Stone  Stone,  Cambridge,  Mass.  App. 
filed  April   4,    1894.      (See   Current   News  and  Notes.) 

9.104.  ELECTRICAL  APPARATUS  AND  CIRCUITS  FOR  ELECTRIC- 
AL DISTRIBUTION  AND  SELECTIVE  DISTRIBUTION;  John  Stone 
Stone,  of  Cambridge,  Mass.  App.  filed  April  4,  1894.  (See  Current 
News  and   Notes.) 

p,io8.  THERMO-ELECTRIC  GENERATOR;  Albert  Tissier,  Paris,  France. 
App.  filed  Nov.  30,  1900.  A  briquette  capable  of  giving  off  a  current 
when  heated  at  one  end  and  cooled  at  the  other,  consisting  of  a  mixture 
of  quartz  and  zinc  which   has  been  subjected  to  an  intense  heat. 

5,114.  ALTERNATING  CURRENT  ARC  LAMP;  Malcolm  H.  Baker,  East 
Liberty,  Pa.  App.  filed  June  26,  1902.  Means  for  regulating  the  resis- 
tance of  the  arc,  consisting  of  independent  magnetic  fields  acting  differ- 
entially upon  each  other. 

?,ii7.  MOTOR  CONTROL  SYSTEM;  Charles  E.  Barry,  Schenectady,  N. 
Y.  App.  filed  Feb.  12,  1902.  The  object  is  to  prevent  the  reapplication 
of  current  to  the  motor  circuit  after  the  circuit  has  been  opened  by  the 
circuit  breaking  devices,  until  the  motor  or  other  apparatus  in  the  circuit, 
has   been   protected   by   sufficient    resistance. 

J, 120.  THIRD  RAIL  ELECTRIC  RAILWAY  SYSTEM;  Gustav  Bertram. 
Brooklyn,    N.   Y.     App.    filed   Feb.   28,    1903.     Details. 

),i34.  SWITCH  CONTROL  MECHANISM;  Paul  L.  Clark,  Schenectady, 
N.  Y.  App.  filed  Sept.  11,  1902.  A  number  of  separately  movable 
switches  and  means  operated  by  the  closing  of  any  switch  for  throwing 
into  the  open  position  any  other  switch  which  may  be  in  a  closed  position. 

),I36.  ELECTRIC  RAILWAY;  Albert  N.  Connett,  London,  England.  App. 
filed  Feb.  21,  1901.  A  removable  cover  for  the  conduit  whereby  the  plow 
can  be  lifted  out. 

),i37.  PLOW  RAISING  MEANS  FOR  CONDUIT  RAILWAYS;  Albert 
N.  Connett,  London,  Eng.  App.  filed  Feb.  21,  1901.  A  chain  and  gear- 
ing connected  with  the  plow  for  raising  it  out  of  the  conduit  when 
necessary. 

),I40.  STORAGE  BATTERY;  Robert  Darling,  Rye,  N.  Y.  App.  filed  Dec. 
26,  1901.  The  negative  element  consists  of  a  number  of  independent 
units  attached   to  a  conducting  grid. 

),i59.  TELLTALE  FOR  SHIPS'  RUNNING  LIGHTS;  John  L.  Hall, 
Schenectady,  N.  Y.  App.  filed  July  30,  1901.  Means  for  indicating  the 
extinguishment  of  a  lamp,  consisting  of  an  audible  and  visual  signal 
connected  in  parallel,  a  switch  for  closing  the  circuit  through  them  and 
an  electro-magnet   in   circuit   with   the   lamp   and   controlling  the   switch. 

(,164.  INDICATING  INSTRUMENT;  Caryl  D.  Haskins,  Schenectady, 
N.  Y.  App.  filed  Feb.  28,  1901.  An  indicating  instrument  provided  with 
two  relatively  movable  parts  having  indicating  members  intersecting 
each  other  at  an  angle,  one  of  said  members  having  a  curvature  with  a 
varying  slope  to  render  the  calibration  independent  of  the  law  of  the 
instrument. 

),i66.  X-RAY  TUBE;  John  O.  Heinze,  Jr.,  Chelsea,  Mass.  App.  filed 
March  19,  1903.  Means  whereby  the  cathode  stream  can  be  controlled  so 
that  it  has  an  area  of  bombardment  of  the  smallest  possible  diameter  on 
the  anode. 

1.171.  ELECTRIC  HEATING  FABRIC;  Joseph  M.  C.  Herrgott,  Valdoie, 
France.  App.  filed  Aug.  12,  1902.  Special  manner  of  laying  the  heating 
wires  in  a  woven   fabric. 

1.172.  HIGH  POTENTIAL  LINE  SWITCH;  Edward  M.  Hewlett,  Sche- 
nectady, N.  Y.  App.  filed  Aug.  16,  1900.  A  fiuid-tight  vessel  mounted 
on  a  pole   and   containing  a   switch   operable   by   means   of  a   long   handle. 

1,173-  CONTACT  DEVICE  FOR  ELECTRIC  RAILWAYS;  Edward  .M. 
Hewlett,  Schenectady,  N.  Y.  App.  filed  Jan.  31,  1900.  The  ends  of  a 
stiff  shoe  are  made  yielding,  so  as  to  avoid  a  shock  to  the  support  of  the 
shoe   when   it  strikes   the  end  of  the   conductor. 

1,175-  DYNAMO  ELECTRIC  MACHINERY;  Henry  M.  Hobert,  Berlin, 
Germany.  App.  filed  Feb.  6,  1902.  Permanently  short-circuited  conduct- 
ors   in    close    mutual    inductive    relation    to    the    end    connections    of    the 
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iiriiiat\irr  wiiitlinii  and    (iiniiing  ihr  arat  of  liuliicrd  rurrenli  In   inluce  Ibe 

•rif  iniluctioii  o(  (lie  urnialurc  cuil,  u(  wliicli  ihc  end  cxiitiri-liuiii  arr  n  pari. 
r«9.i8j.       INCAN'DKSCKNT     IM.ECTUIC     I.AMl';     llrriiinii    J.    Jiicgcr.    New 

York,    N.    Y.      At<|<.    Iilcil  juii.    J7,    igoj.      1  lie   rxlintul    tiilic   m   joined   to 

llic  intidc   wall   uf   the  liolluw   •tern,  to  ihnl   llie   lip   will   not   (ortn  an  ob- 

jrclionalile   protiibrrance. 
7J9.»o6.      SKI.l"    RKGULATINC    SYSTKM    I'OK    KM-XTRIC    I.KIIIT    AND 

POWER;   Morrii   Motkowili,    llrooklyn,   N.  Y.      A|>p.    lilrd    Marcb   ],    iguj. 

The    iperd   of    a    niulnr    which    drivn    un   exritrr    and    the    field    magiieli'im 

of   the    exciter   are    vuiicd    iiivrrtrly    with    variation!    in   the    armature    cur- 
rent  of  the   criirrator. 
7J9.3II.      CIRCUIT    BREAKER:    Clarence    II.    Norwood.    Chicago,    III.     App. 

filed   Nov.  4,    iHgg.     A  lingle  latch  which  hold*  the  circuit  breaking  lever, 

i(  actuated  either  by  an  overload  or  an  underload. 
7»9.Ji6.      ELECTRIC"  RAILWAY;  Jewe  S.    I'evear.  Schenectady,   N.   Y.     App. 

filed   Jan.    38,    lyoj.      The    twitch   controlling   the    current    to   the  scclional 

rail!    and    which    arc    grouped    in    a    vault,    arc    made    lets  dangerous    from 

leakage  by   mriinsi  of  a  mailer   twitch  in  the  vault. 
739,319.      DYNAMO    ELECTRIC    MACHINE;    Henry   G.    Rei»t,    Schenectody, 

N.   Y.      App.   liliil  J.nn.   0,    igoj.      Details  of   construction. 
7J9.131.      ELECTRIC   HE.\TING   I'AD;    William   Rickards,   Los  Angeles,   Cal. 

App.    filed    April    3g,    igoi.      A    fabric    containing    heating    resistance    and 

adapted  to  be  applied  to  the  human  body. 
739,340.      ELECTRIC    BATTERY;    Edmund    Tweeily.    New    York,    and    Isaiah 

L.    Roberts,    Brooklyn,    N.    Y.,    and    George    R.    Tweedy,    Danbury,    Conn. 

App.   tiled    May   -•;,   1900.      Relates   to  the  manner  of  supporting  a  number 

of  electrodes  on  a  common    frame. 
739,353.        PAWL      AND      RATCHET      MECHANISM      FOR      ELECTRIC 

CLOCKS;    Archibald    Barr,    Glasgow,    Scotland,    William    Stroud,    Leeds, 

Eng.,   and   Ludwig    Becker,   Glasgow,    Scotland.     App.    filed    Feb.    5,    1901. 

Details. 
739,355.       ELECTRIC    SWITCH;    Henry    Bayer,    Schenectady,    N.    Y.      App. 

filed  Jan.   2$,   1901.     A  lamp  socket  switch. 
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-jS.Sgi. — Starting    Means    for    Vapor    Electric   Lamps. 

,269.  TR.-\NSMISSION  OF  POWER;  Harold  W.  Buck,  Niagara  Falls, 
N.  Y.     App.  filed  February  7,  1901.     (See  Current  News  and  Notes.) 

,376.  ELECTRIC  SIGNAL;  Albert  E.  Caughey,  Omaha,  Neb.  App.  filed 
Feb.    II,    1902.      Details. 

280.  ELECTRICALLY  OPERATED  SYSTEM  FOR  CLOSING  WATER- 
TIGHT DOORS,  HATCHES,  OR  THE  LIKE;  William  B.  Cowles, 
Cleveland,  Ohio.  App.  filed  Aug.  i,  1901.  By  this  mechanism  the  door 
can  be  closed  from  a  distance  or  at  the  door  itself  and  the  operation  can 
be  accomplished  either  by  hand  or  by  an  electric  motor. 

,304.  MOISTURE  PROOF  SWITCH  CASING:  Ernest  L.  Etheridge, 
Brooklyn,  X.  Y.  App.  filed  Nov.  13,  1900.  The  casing  is  similar  to  a 
valve  casing  and  contains  a  seat  for  the  switch  and  means  for  packing 
the  operating  stem  which  projects  to  the  outside. 

308.  CURRENT  TRANSFORMER  FOR  HIGH  VOLTAGE  CIRCUITS; 
Augustine  R.  Everest,  Lynn,  Mass.  App.  filed  March  21,  1902.  Consists  of 
an  insulated  ring  core  overwound  with  the  secondary  winding,  insulating 
tubes  both  inside  and  outside  the  secondary,  which  support  end  pieces  on 
which   the   primary  winding  is   wound. 

315.  ELECTRIC  ARC  LIGHT;  Walter  C.  Fish,  Lynn,  Mass.  App.  filed  Jan. 
27,  1903.  A  common  regulating  magnet  for  a  number  of  arcs  in  series 
and  a  branch  circuit  for  weakening  the  magnet  at  a  determinate  position 
of  its  core,  whereby  all  carbons  are  fed  simultaneously. 

,317.  MEANS  FOR  TREATING  NERVOUS  DISEASES  BY  ELECTRO- 
MUSICAL  VIBRATIONS;  Henry  Fleetwood,  Los  Angeles,  Cal.  A.pp. 
filed  May  5,  1902.  Musical  sound  waves  are  transformed  into  electrical 
waves  and  applied  to  the  human  body  for  therapeutic  effect. 

,323.  CIRCUIT  BREAKER  FOR  STORAGE  BATTERIES;  Henry  Gar- 
rett, Dallas,  Texas.     App.  filed  Aug.   5,   1902.      Details. 

,335.  MECHANISM  FOR  OPER,\TING  SNAP  OR  ROTARY 
SWITCHES;  William  A.  Harvey,  Scranton,  Pa.  App.  filed  May  17,1902. 
A  ceiling  switch  operated  by  a  cord  passing  over  a  pulley  and  attached 
to  a  spring. 

343.  POWER  FACTOR  METER;  Otto  Holz.  Schenectady,  N.  Y. 
App.  filed  Jan.   31,    i90i.      (See  Current  News  and  Notes.) 

,366.  TROLLEY;  Frederick  Lehrmann,  Turtlecreek,  Pa.  App.  filed  April 
2,   1903.     Details. 

369.  ELECTRIC  HEATER;  Max  Loewenthal,  New  York,  N.  Y.  App. 
filed  Dec.  8,  1902.  Improvements  in  the  general  construction  of  elec- 
trically  heated   irons. 

411       SURFACE    CONTACT    RAILWAY   SYSTEM;    William   B.   Potter. 

'Schenectady,  N.  Y.  App.  filed  Feb.  11.  1899.  Means  carried  by  the  car 
for  shunting  leakage  currents  from  the  sectional  conductors  directly 
through  the  car  to  ground. 


7J9.414.  FIELD  MAf;M.T  STKUCTURK;  Henry  G.  Rei.i,  .Schenectady,  N. 
Y.  App.  Iiird  April  II,  IV03.  liiacrs  are  applied  to  the  sides  of  the 
field  niagnri  colls. 

739,416.      GO\I.K.MN«    MElllANISM;    Frank    C.    Itinsclic,    St.    Louis,    Mo. 

App.    filrd  July  H,    1901.      Details. 
739.430.     ART  OF  TELF.GRAI'IIY;  Henry  A.   Rowland,  Daltlniore.  Md.    Api>. 

filed    Dec.    3,    iRgu.      Con«i>l>    in    iniprroing    an    nllrrnnling    elrclromuli"C 

force    upon    the    line,    ailjualing    the    difTrrrnce    of    phase    briwrrn    ihc    im. 

pressed    elerlromntivr    fori  r   nnil    Ihc    reiulliiiit    currrni    10    zero    nl    <.r    iw..r 


739ii37. — Plow  Raising  Means  for  Comluit  Railways. 

the  point  of  transmission,  and  modifying  a  predetermined  number  of  'he 
semicyclcs  of   current   to   represent  each   character  transmitted. 

739,422.  VOLT  AMPERE  METER;  Maurice  C.  Rypinski  and  J.  Le  Conte 
Davis,  Schenectady,  N.  Y.  App.  filed  March  31,  1902.  Two  wires  40 
connected  to  a  movable  pointer  that  the  expansion  of  either  one  or  the 
other  will  not  cause  the  pointer  to  move,  but  the  expansion  of  both  w"ll 
cause  an   indication  of   the   product  of  the  elongation   of   the   two  wires. 

729,440.  LOCKING  HANGER;  Louis  Steinberger,  Brooklyn,  N.  Y.  App- 
filed  Oct.   31,   1902.     Details. 

729,449.  INDUCTION-MOTOR  ARMATURE;  Elihu  Thomson,  Swamps- 
cott,  Mass.     App.  filed  Jan.   28,   1903.      (See  Current  News  and  Notes.) 

729.458.  BRUSH  AND  METHOD  OF  MAKING  SAME;  William  J.  Wal- 
lace, New  York,  N.  W  App.  filed  Feb.  27,  1903.  A  wire  fabric  is  folded 
and  pressed  into  shape,  the  raw  edge  being  turned  into  the  body  of  the 
pack. 

729,470.  GAS  BURNER;  Charles  T.  Eilson,  Amenia,  N.  Y.  App.  filed  Aug. 
9,   1902.     Details. 

729,472.  LIGHTNING  ARRESTER;  Adniram  J.  Wilson,  Westfield,  N.  J. 
App.  filed  April  24,  1899.  Convolutions  of  coarse  wire,  insulated  and 
surrounding  an  iron  core,  are  placed  opposite  a  ground  terminal;  toe 
counter-electromotive  force  set  up  in  the  coil  induces  the  lightning  co 
jump  from  the  coil   to  the  terminal. 

729.481.  ELECTRIC  RAILWAY;  Granville  T.  Woods  and  Lyates  Woods, 
New   York,   N.    Y.      App.   filed    Nov.    24,    1900.     Details. 

729.482.  MECHANISM  FOR  MAKING  AND  BREAKING  ELECTRIC  CIR- 
CUITS; Harry  B.  Wren,  Washington,  D.  C.  App.  filed  May  27,  1902. 
A  keyboard  adapted  to  operate  levers  and  switches  whereby  electric  cir- 
cuits are  completed  in  combinations,  for  electric  sign  purposes. 

729,497.  WIRELESS  TELEGRAPHY';  James  Foster  King,  New  York, 
N.  V.     App.  filed  Feb.   5,   1902.     (See  Current  News  and  Notes.) 
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729,140. — Storage   Battery. 

729.502.  OXIDIZING  ORGANIC  COMPOUNDS:  Martin  Moest,  Hochst-on- 
the-Main,  Germany.  App.  filed  March  11,  1903.  Cerium  compounds  act 
on  organic  compounds  in  an  acid  solution  coincidently  with  the  passage 
of   an   electric   current. 

729.503.  ELECTRIC  SWITCH;  Tage  Muller  and  Charles  O.  Thompson,  New 
York,  N.  Y.  App.'  filed  Nov.  19,  1902.  A  fluid  pressure  quick  action 
switch. 

729,505.  ATTACHMENT  FOR  ELECTRICAL  CONDUITS;  Adnah  Mc- 
Murtrie,  New  Y'ork,  N.  Y.  App.  filed  Jan.  11,  1902.  An  attachment  in- 
terposed between  the  outlet  box  and  the  wall  bracket,  permitting  of  lat- 
eral adjustment  to  make   the  fixture  plumb. 
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Manhattan  Municipal  Plant. 

Note  has  already  btcii  made  in  these  pages  of  tlie  report  of  Dr. 
Gary  T.  Hutchinson  on  the  cost  of  furnishing  and  operating  a 
municipal  electric  light  plant  for  the  Borough  of  Manhattan.  This 
report  is  a  sequel  of  the  agitation  last  winter  for  a  municipal  plant, 
started  by  Commissioner  Munroe,  and  may  possibly  be  used  as  a 
basis  of  expenditure  later  on  by  the  city.  In  this  report  Dr.  Hutch- 
inson has  put  the  cost  of  one  arc  light,  including  interest,  at  3^/2  per 
cent.,  and  depreciation  at  8  per  cent.,  at  $69.40  for  10,000  lights,  and 
$80.80  for  5,000;  with  an  obvious  or  apparent  saving  over  present 
prices  of  several  hundred  thousand  dollars  annually.  Of  Dr.  Hutch- 
inson's expert  ability  and  fairness  there  is  no  question,  but  his  report 
has  one  or  two  curious  features,  and  we  doubt  very  seriously  whether 
central  station  men  will  accept  his  data  of  maintenance  and  oper- 
ation. 


We  note,  for  e.xample,  that  "in  the  estimate  of  the  cost  of  the 
central  station,  no  charge  is  made  for  real  estate,"  because  the  city 
has  some  available.  But  is  that  true  finance  and  sound  political  econ- 
omy? Whether  the  city  owns  it  or  does  not,  the  use  of  the  real 
estate  involved  just  represents  the  employment  of  so  much  capital 
which  comes  in  the  end  out  of  the  ta.\payers'  pockets ;  and  there  is  no 
dodging  the  item  by  mere  omission.  The  proposed  plant  cannot  be 
installed  on  a  floating  cloud;  and  every  inch  of  real  estate  it  occupies 
means  an  addition  to  the  estimates,  not  less  for  the  generating  system 
than  for  the  sub-stations.  So,  too,  with  regard  to  the  subway  ducts, 
an  item  of  cost  that  is  omitted  by  the.  instruction  of  the  city  authori- 
ties, because  of  their  assumption  that  they  can  use  all  the  ducts  they 
want  free  of  rental.  Now  that  is  a  cool  proposition  we  should  very 
iinich  like  to  see  tried  out.  When  we  recall  the  severe  cost  of  the 
subways  to  the  private  companies  using  them,  we  should  note  with 
much  interest  any  endeavor  of  the  municipal  plant  management  to 
use  even  a  single  duct  free  of  any  cost  and  expense  whatsoever. 
This  is  a  fond  and  foolish  superstition  put  forward  from  time  to 
time  with  grave  naivete.  Our  modest  opinion  is  that  it  will  not  stand 
the  light  of  day  for  ten  minutes.  Then  again,  no  allowance  is  made 
for  "lost  ta.xes,"  the  reason  being  that  "as  a  matter  of  fact,  the  ta.\a- 
tion  of  the  existing  companies  would  not  be  affected  in  any  way  by 
the  operation  of  this  plant."  Well,  now,  a  contrary  argument  to  that 
strikes  us  as  strongly  tenable. 


Coming  to  costs,  operation,  etc.,  we  note  that  Dr.  Hutchinson  is 
going  to  get  some  right  smart  work  done  in  cheapening  things.  The 
cost  of  generating  and  distributing  the  current  right  up  to  the  lamps, 
IS  to  be  only  1.27  cents  per  kw-hour.  We  have  no  such  figures  in 
our  possession  for  a  large  network,  and  we  question  whether  any 
central  station  manager  has,  either.  Certainly,  no  such  figures  go 
in  New  York,  with  its  extraordinary  cost  of  every  kind,  letting  alone 
duct  hire.  Then  as  to  maintenance,  $5  a  year  per  lamp  is  enough  for 
"the  cost  of  inspection,  trimming,  carboning,  globe  breakage  and 
repairs  of  arc  lamps,  and  of  renewals,  metering,  etc."  We  would 
greatly  like  to  know  where  such  estimates  or  actuality  came  from, 
and  we  venture  to  challenge  the  figure  flatly,  for  if  the  data  we  are 
fainiliar  with  has  any  validity  at  all,  $I2-$I5  would  be  nearer  the 
mark.  In  the  same  manner  doubts  of  a  serious  character  might  be  put 
forward  as  to  the  figures  for  the  incandescent  service ;  but  at  this 
juncture  we  desire  only  to  say  that  half-a-dozcn  reports  of  this  kind. 
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on  fiirlluT  intitiicipiit  liii'>itu-<<>  invcsliiUMits. 


I'.wu  as  till-  iipoil  siaiuk.  it  iciliiccs  to  aliMirdily  the  li>{Ules  thai 
CuminisHioner  Mtinrt>e  ciletl  as  to  alleged  cost  in  other  parts  of  the 
coiitUry,  and  shows  that  si>inc  persons  who  assume  that  arc  lightiiiK 
can  he  done  for  some  of  the  rates  then  i|iioted  are  either  chealiiiK 
themselves  or  fooliiiK  other  people.  Hack  of  all  lies  the  danger  of  any 
further  investment  hy  New  York  in  hiisitiess  enterprises,  not  one 
of  those  It  now  owns  heing  administered  mi  proper  and  piMlitalilc 
lines. 


On  Electrical  Larceny. 

The  report  of  the  Committee  on  'riu-fl  of  Ciirrnii,  at  llic  recent 
National  Klectric  Light  convention,  was  a  grim,  almost  facetious 
comment  on  the  frailty  of  liuinan  naiure.  The  acute  desire  to  get 
something  for  nothing  which  wc  regret  to  say  is  one  of  the  main- 
springs of  original  sin,  docs  not  always  stop  on  the  hither  side  of 
honesty;  and  the  report  of  its  incursions  into  the  field  of  petit  larceny 
js  almost  amusing.  It  would  be  interesting  to  know  the  actual  extent 
to  which  stealing  current  has  been  carried,  but  the  appointment  of  a 
committee  on  the  subject  indicates  that  the  aggregate  amount  at  least 
is  a  subject  of  some  imiH'iUnuc  \\\'  luipc  that  the  explanation  of 
the  various  devices  for  heating  the  company  will  not  be  given  too 
wide  publicity,  for  a  too  general  dissemination  of  the  preferred 
methods  would  constitute  a  sort  of  current  thief's  zmdc  mecuin.  For- 
tunately, most  seekers  after  free  current  are  not  skilled  electricians 
and  generally  do  but  a  bungling  job— in  fact,  we  have  heard  of 
magnets  and  chunks  of  iron  being  placed  where  they  would  accelerate 
the  meter  and  hoist  the  well-meaning  but  misguided  trespasser  wirh 
his  own  petard.  We  commend  to  the  W.  C.  T.  U  and  kindred  organ- 
izations the  statement  that  saloons  seem  to  be  specially  addicted  to  a 
longing  for  free  current,  but  are  somewhat  shocked  to  learn  that  large 
and  supposedly  reputable  customers  have  shared  in  the  spoliation. 
However,  no  very  considerable  amount  of  current  can  be  long  ab- 
stracted without  detection  by  a  careful  manager,  and  a  very  few 
detections  and  punishments  of  so  petty  and  sneaking  an  appropriation 
of  other  people's  goods  will  serve  to  sca-e  away  similar  sinners.  As 
to  remedies,  constant  vigilance  seems  to  be  the  most  effective,  and 
systematic  metering  on  the  various  feeders  will  generally  give  a  clue 
to  any  material  losses.  Installation  of  meters  and  switches  in  easily 
viewed  positions  would  seem  to  us  one  of  the  best  preventive  meas- 
ures. Snarls  of  wires  in  dark  corners  are  bad  in  themselves  and  give 
peculiarly  good  opportunities  for  dodging  the  meter. 


The  Enclosed  Arc. 

It  is  a  pleasure  to  read  so  clear  and  judicious  a  discussion  of  an 
electrical  topic  as  Prof.  Thomson's  convention  paper  on  the  enclosed 
arc.  No  man  knows  better  the  history  of  arc  lighting,  or  the  minute 
technical  details  of  his  subject.  Especially  valuable  is  his  dispas- 
sionate and  accurate  estimate  of  the  limitations  of  the  enclosed  arc, 
theoretical  and  practical.  The  commercial  phase  of  the  subject  speaks 
for  itself.  During  the  last  half  dozen  years,  the  enclosed  arc  has 
gradually  crowded  out  its  predecessor,  until  at  the  present  time  one 
would  almost  be  justified  in  saying  that  no  station  uses  open  arcs 
-as  a  deliberate  matter  of  preference.  It  may  retain  them  temporarily, 
but  as  a  rule  discards  them  as  soon  as  it  can  "raise  the  wind"  to 
replace  them.  In  the  early  days  of  enclosed  arc  lighting,  all  kinds 
of  troubles  were  encountered — inner  globes  grew  smoky,  or  melted 
from  the  e.xcessive  heat ;  unskillful  trimming  produced  sticking  of 
the  carbons  or  left  leaks  which  resulted  in  the  rapid  consumption  of 
the  carbons ;  and  divers  other  troubles  were  encountered.  These 
have  gradually  been  eliminated  by  experience,  so  that  they  are  now 
of  small  moment.  But  as  Prof.  Thomson  points  out,  the  quality  of 
.the  carbons  is  the  fundamental  thing  in  working  enclosed  arcs,  and 


we  may  add  that  this  is  particularly  true  of  alternating  enclosed  arcs. 
Very  homogeneous  and  pure  carbons  of  just  the  right  degree  of 
h.irdness  and  of  very  exact  dimension<i  are  the  prime  necessity;  and 
as  enclosed  arcs  have  hccoinc  more  common,  the  carbon  manufac- 
turers have  risen  to  the  occasion.  And  with  carbons  of  this  class 
came  the  success  of  the  improveil  carbon  feed,  which  has  reduced  the 
.irc  l.imp  to  practicable  dimensions  for  general  use.  Perhaps  the 
greatest  value  of  the  enclosed  arc  lies  in  the  field  thus  widened.  Its 
great  steadiness  and  brilliancy  has  pushed  it  into  indoor  illumination 
111  .111  asloiiishiiig  extent,  and  while  its  color  and  crticicncy  are  not  all 
that  could  be  wished,  its  convenience  lessens  the  gravity  of  these 
limitations. 


Electrical  Salt  Works. 

It  will  be  new  to  most  of  our  readers  we  fancy  to  learn  that  a 
dozen  or  more  electric  plants  situated  in  the  salt  belts  are  actually 
making  use  of  their  exhaust  steam  in  working  salt  evaporators.  Mr. 
How's  N.  E.  L.  A.  paper  gave  something  of  the  relations  of  the  proc- 
ess, but  we  wish  that  he  had  gone  into  some  detail  as  to  the  real  finan- 
cial results.  In  some  respects  salt  evaporation  is  a  particularly  good 
way  lo  use  waste  steam,  for  there  is  no  peak  to  that  sort  of  load, 
and  the  use  of  steam  can  be  the  better  adjusted  to  meet  the  conditions 
of  economy.  We  wish  some  engineer  without  a  bias  for  or  against 
the  extra  territorial  use  of  steam  would  make  an  exhaustive  study  of 
the  working  conditions  in  electric  light  plants  to  see  to  just  what 
extent  the  sale  or  utilization  of  exhaust  steam  is  really  more  profitable 
than  employing  it  in  the  condensers  and  feedwater  heaters.  We  have 
seen  plants  which  obviously  made  money  on  this  by-product  and 
others  which  have  apparently  lost,  and  between  these  two  extremes 
lies  a  debatable  ground  which  has  been  very  imperfectly  explored. 
Not  many  plants  are  fortunate  enough  to  have  available  salt  supply 
for  working  up  in  the  manner  described  by  Mr.  Dow,  but  we  should 
say  that  those  thus  situated  could  utilize  the  exhaust  with  exceptional 
chance  of  profit.  Hence,  all  the  more  we  wish  that  the  actual  results 
reached  in  the  process  could  have  been  put  on  record ;  we  hope  that 
at  some  future  convention  the  topic,  in  the  larger  aspects  as  well, 
will  be  made  the  subject  of  a  full  discussion.  Any  means  of  increas- 
ing the  final  dollar-and-cent  economy  at  small  stations  w'ill  certainly 
be  welcome. 


The  Field  Surrounding  a  Crookes  Tube. 

In  the  last  number  of  the  Proceedings  of  the  American  Philo- 
sophical Society  (No.  172,  Vol  XLII,  January,  1903,  page  96),  is 
a  paper  by  Prof.  .-X.  W.  Goodspeed  on  some  peculiar  effects  of  sec- 
ondary Rontgen  radio-activity.  He  noticed  that  when  a  sensitive 
photographic  plate  was  supported  upon  an  iron  tripod  with  a  ring 
top,  and  an  active  x-ray  tube  was  supported  above  both,  the  scia- 
graph of  an  object,  such  as  a  circular  piece  of  bronze,  laid  upon 
the  upper  surface  of  the  plate,  seemed  to  be  affected  by  the  presence 
of  the  iron  tripod  ring  on  the  under  surface.  The  sciagraph,  as 
developed,  was  less  dense  just  over  the  tripod  ring. 


A  number  of  interesting  experiments  are  detailed  with  excellent 
sciagraphic  illustrations,  only,  unfortunately,  these  sciagraphs  are 
reversed  by  printing  and  appear  as  positives,  instead  of  being  re- 
produced by  reprinting,  in  the  original  negative  condition ;  so  that 
the  results  are  not  easy  to  interpret.  The  effect  seems  to  be  due 
to  scattering  and  irregular  reflection  of  the  x-rays.  Thus,  it  has 
been  known  that  a  fluorescent  screen  will  .show  a  feeble  glow,  and 
x-ray  activity,  behind  a  large  thick  steel  plate,  when  an  active 
Crookes  tube  is  held  in  front  of  the  plate.  It  is  known  that  .x-rays 
cannot  be  reflected  in  the  optical  sense  by  a  plane  surface.  There  is 
no  x-ray  mirror;  but  x-rays  will  scatter  and  fly  out  in  all  directions 
from  such  a  surface,  so  that  when  they  strike  an  opaque  or  semi- 
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opaque  .substance,  the  surface  of  that  substance  will  act  as  a  sec- 
ondary and  relatively  feeble  source  of  x-rays.  Consequently,  when 
a  developed  plate  is  blackened  by  exposure  to  x-rays,  most  of  the 
blackening  is  due  to  froptal  attack,  but  some  comes  from  x-rays 
that  have  performed  a  flank  movement  by  scattering  and  recoil, 
from  more  distant  bodies,  to  the  back  of  the  plate.  An  opaque  screen 
at  the  back  of  the  plate  cuts  off  the  flanking  movement.  If  this 
theory  is  correct,  it  would  seem  that  the  most  accurate  sciagraphy 
requires  a  leaden  back  plate  for  the  sensitive  plate  so  as  to  eliminate 
all  but  the  frontal  attack  and  direct  beam. 


Now  they  not  only  consider,  but  they  move  earth  and  heaven  to 
procrastinate  the  inevitable  doom  of  the  unfittest  which  in  the  natural 
course  of  civilization  ever  goeth  to  the  wall. 


LooKiNG^A  Gift  Horse  in  the  Mouth. 

Mankind  values  things  somewhat  in  proportion  to  the  difficulty  of 
obtaining  them,  and  perhaps  this  mental  obliquity  may  account  for 
the  hypercritical  attitude  of  people  at  large  toward  those  things  which 
have  lost  the  charm  of  novelty.  We  were  greatly  impressed  in 
reading  Mr.  Cooper's  convention  paper  on  variable  speed  control, 
with  the  singularly  perverse  attitude  of  the  layman  toward  electric 
motive  power  as  displayed  in  the  requirements  noted  in  the  study 
in  question.  Mr.  Cooper  has  set  them  forth  as  they  confront  the 
engineer,  and  they  are  strenuous,  indeed.  Just  because  the  electric 
motor  can  be  given  a  very  wide  range  of  speed  things  are  demanded 
of  it  as  a  matter  of  course,  which  no  one  would  ever  dream  of  de- 
manding of  other  motive  power,  and  there  is  a  strong  disinclination 
to  pay  for  the  piper.  A  man  who  fifteen  years  ago  had  requested  a 
lathe  fitted  to  vary  three  hundred  per  cent,  in  speed  by  steps  of  one 
per  cent,  would  have  been  bidden  hence  to  the  place  of  sinful  de- 
parted souls,  but  now  he  brazenly  stands  up  and  demands  it,  and 
expects  to  get  it  at  the  same  price  he  would  pay  for  an  extra  set  of 
back  gearing.  His  old  engine  of  the  slide  valve  persuasion  would 
vary  five  per  cent,  in  speed  fifty  times  a  day,  but  when  he  puts  in 
a  motor  he  specifies  that  the  speed  shall  not  vary  more  than  two 
per  cent,  from  no  load  to  fifty  per  cent,  overload.  Now  these  refine- 
ments cost  money,  often  quite  out  of  proportion  to  their  real  im- 
portance, and  the  burden  of  this  note  is  to  suggest  a  certain  attitude 
of  mental  perspective  on  the  part  of  the  public.  If  purchasers  would 
lay  stress  only  on  those  qualities  which  are  of  practical  importance  in 
their  particular  case,  the  whole  electrical  business  would  be  simplified. 
Drop  long-winded  specifications  and  get  down  to  hard  pan,  and  the 
way  will  become  easy  and  relatively  cheap. 


A.  S.  JVl.  E.  AND  THE  Metric  System. 

The  report  of  the  committee  of  the  American  Society  of  Mechanical 
Engineers  appointed  to  discuss  the  arguments  in  favor  of  and 
against  the  metric  systems,  has  just  been  published.  It  is  a  heavy 
paper.  It  weighs  127  grammes,  occupies  82  pages  of  printed  matter, 
and  150  c.c.  of  volume,  besides  forming  part  of  Volume  XXIV  of 
the  Transactions.  It  is  a  most  interesting  document  and  presents 
its  interest  in  a  variety  of  directions.  Four  members  were  appointed 
on  the  committee,  two  metric  and  two  antimetric.  They  have  evi- 
dently performed  their  task  fairly  and  in  good  faith.  With  excellent 
judgment  they  all  four  signed  a  joint  report  covering  such  articles 
as  they  could  all  unite  upon  and  then  proceeded  to  draw  up  their 
respective  metric  and  anti-metric  briefs  in  parallel  columns.  The 
•metric  brief  is  much  the  briefer  of  the  two,  occupying  197  lines  of 
text;  whereas  the  anti-metric  argument  occupies  513.  Clearly  the 
laboring  oar  is  the  one  on  that  side  of  the  boat  which  tries  to  defend 
the  existing  disorder  of  things.  Nothing  more  clearly  indicates 
than  this  the  steady  progress  of  the  country  towards  the  interna- 
tional metric  system.  Only  about  twenty  years  ago,  the  mechanical 
engineers  and  mechanics  of  this  country  would  not  even  have  deigned 
ito  consider  the  question  of  the  national  adoption  of  the  metric  system. 


The  joint  report  of  both  sides  is  a  very  sensible  page.  Its  gist  is 
that  Congress  should  not,  would  not,  and  could  not,  legislate  as  to 
the  particular  kind  of  weights  and  measures  that  a  citizen  may 
elect  to  use.  This  sentiment  we  endorse  heartily.  If  a  man 
prefers  to  sell  his  land  by  the  toise,  vara,  cubit  or  Flemish  ell,  he 
should  not  be  penalized  or  legally  oppressed.  Moreover,  every  effort 
should  be  made  to  spare  the  expense  and  annoyance  of  change  in 
standards  such  as  must  fall  more  particularly  upon  the  mechanical 
industries.  The  trouble  can  be  minimized  by  intelligent  co-operation, 
and  the  expense  of  any  section  of  the  community  can  only  be  justified 
by  the  gain  of  the  commonwealth  at  large.  It  is  wonderful  that  some 
mechanics  and  engineers  can  be  so  oblivious  of  these  defects  in  our 
ancient  medley  of  measures  which  the  European  perceives  so  glar- 
ingly. We  have  in  this -country  no  less  than  three  ounces,  a  hideous 
trinity,  to  wit :  the  troy  ounce,  the  avoirdupois  ounce,  and  the  fluid 
ounce.  They  are  all  in  extensive  use,  and  no  man  may  know  what 
an  ounce  is,  sa\e  by  context  or  qualification.  To  add  to  the  absurdity, 
there  is  an  appreciable  difference  between  the  British  and  the  Ameri- 
can fluid  ounces.  There  are  two  different  pounds — the  avoirdupois 
and  the  troy.  There  are  two  different  tons,  the  long  and  the  short. 
There  are  three  kinds  of  drams,  two  kinds  of  hundredweights,  three 
kinds  of  gallons,  three  kinds  of  quarts,  three  kinds  of  pints ;  be- 
sides various  other  incongruities  and  ambiguities  in  units  less  fre- 
quently, but  not  less  actually,  employed.  Against  this  absurd  jumble 
that  a  holtentot  would  despise,  there  are  the  metre,  the  litre,  and  the 
gramme,  which  are  one  and  the  same  all  over  the  world.  The  metre, 
the  litre  and  the  gramme  are  interconnected  throughout  all  their 
multiples  or  subdivisions  by  decimal  ratios  like  those  between  the 
dollar,  dime,  cent  and  mill.  The  64  imits  in  actual  use  entering  into 
our  grand  old  jumble  are  interconnected  by  ratios  and  cross-ratios 
so  quaintly  complex,  and  so-  incongruously  inexpedient,  that  no  man 
can  remember  them.  It  is  like  reading  "Alice  in  Wonderland"  to 
review  them.  It  is  cruelty  to  teach  this  medley  to  children,  stuli- 
fication  to  study  it  among  adults,  shame  to  perpetuate  it  for  the  race. 
And  this  is  the  labor-creating  barbarism  that  some  of  our  mechanics 
would  maintain  at  all  hazards,  despite  the  fact  that  to  mechanics  as 
a  body  we  owe  all  our  labor-saving  devices. 


In  the  days  of  old  Rome,  all  numerical  values,  and  therefore  all 
quantities,  such  as  sesterces,  talents,  sheep  or  oxen,  were  written 
down  in  Roman  numerals.  The  addition  or  multiplication  of  quan- 
tities thus  symbolized  was  a  task  of  relatively  tremendous  magnitude. 
Even  the  professional  clerks,  trained  to  the  yoke,  had  to  employ  the 
abacus  to  help  them.  The  labor  wasted  in  the  Roman  system  by 
the  community  aggregated  a  heavy  tax.  The  Arabic  system  of  nu- 
merals, which  is  now  international,  came  to  the  Roman  empire  from 
the  east.  It  offered  enormous  saving  of  labor,  and  rendered  all 
weighings,  measurements,  records  and  bookkeeping  much  easier. 
ICvcry  man  could  reckon  for  himself.  But  the  Arabic  system  was 
only  introduced  after  a  long  and  protracted  struggle  against  the 
fanaticism  of  the  "sweating  calculators"  who  opposed  the  innova- 
tion by  every  means  in  their  power.  In  England  at  this  date  there 
appear  to  be  very  many  intelligent  men  who  oppose  the  introduction 
of  a  decimal  currency  such  as  ours,  and  advocate  the  retention  of 
their  ridiculously  cumbersome  and  labor-creating  system  of  pounds, 
guineas,  shillings,  florins,  crowns,  half-crowns,  sixpences,  threepenny 
bits,  pence,  half-pence  and  farthings.  The  arguments  they  offer  bear 
a  gruesome  likeness  to  those  which  are  offered  by  the  anti-metric 
svslem  conservatives  in  this  countrv. 
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International  Hlcctricil  Congress  at  St.  I.ouis. 

The  followinR  is  the  Coniniiitcc  of  Orgniiiziiiioii  of  the  liUcr- 
nationnl  Congress  of  Klcctricity  to  be  helil  at  the  St,  I.ouis  l\xpo- 
>'ition  in  1904 : 

President — Elihii  Tlioinvm,  Nice-presidents— Prof.  H.  S.  Car- 
hart.  C.  F.  Scott,  Prof.  W.  !•:.  Coidshorongh,  Dr.  W.  S.  Slratton. 
Cicncrnl  Secretary— Dr.  A.  K.  Kenneliy.  Treasurer— VV.  1).  Weaver. 
.'Vdvisory  Comnuttcc— B.  J.  Arnold,  H.  A.  Behrcnd,  C.  S.  Bradley, 
J.  J.  Carty.  A.  H.  Cowles,  Prof.  K.  B.  Crocker,  Dr.  L.  Duncan.  11.  L. 
Doherty,  Prof.  R.  .X.  Fesscnden,  \V.  J.  Hammer,  C.  Hcring.  L.  B. 
Stillweil.  C.  P.  Mathews.  R.  1).  Mcrshou.  K.  B.  Miller.  Dr.  W.  J. 
Morton.  Dr.  F..  L.  Nichols,  Prof.  R.  B.  Owens.  Dr.  F.  A.  C.  Pcrrine, 
Prof.  M.  I.  Pupin.  Prof.  J.  VV.  Richards.  Prof.  H.  J.  Ryan.  William 
Stanley.  Prof.  C.  P.  Steinmctz.  .X.  J.  Wurts. 

The  duties  of  the  organizing  committee  will  be  to  prepare  a  pro- 
gramme for  the  International  Congress  of  Electricity,  to  name  the 
participants  therein,  to  secure  the  ways  and  means  for  the  conduct 
of  the  Congress,  and  to  promote  general  interest  in  the  congress. 

The  E.xposition  has  set  aside  the  week  beginning  Monday,  Sep- 
tember 12,  1904,  for  the  meeting  of  this  congress,  and  will  at  that 
time  place  at  its  disposal  halls  sufiicient  in  number  to  accommodate 
the  general  sessions  and  department  meetings.  The  committee  will 
be  subject  to  the  c:il!  of  tlio  prcsiilcnt  and  secretary. 


Telephony  and  Wireless  Telegraphy  in  England. 


In  the  British  House  of  Commons  on  June  8,  Mr.  Austen  Cham- 
berlain, the  Postmaster-General,  explained  his  attitude  toward  Mar- 
coni's enterprise  in  Great  Britain,  which  has  been  condemned  in  some 
quarters  as  checking  progress  in  wireless  telegraphy.  Mr.  Cham- 
berlain said  he  did  not  desire  to  hamper  a  new  invention,  but  the  post 
office  did  not  intend  to  throw  away  its  right  of  monopoly  in  public 
communications  as  it  had  done  in  the  early  days  of  the  telephone. 
He  had  not  been  dealing  with  Mr.  Marconi,  but  with  the  company 
owning  Marconi's  invention.  The  company  asked  for  a  permanent 
exclusive  right  to  use  ethergraphy  in  Great  Britain.  This  was  re- 
fused, on  the  ground  that  the  request  was  not  business-like.  When 
the  company  was  prepared  to  talk  business  he  was  prepared  to  deal 
with  it.  The  company  asked  the  post  office  to  act  as  its  agent  in  the 
collection  of  messages  in  Great  Britain  for  transatlantic  Marconi- 
graphing. 

Mr.  Chamberlain  submitted  certain  conditions  with  the  view  to 
preventing  interference  with  the  Admiralty  and  also  for  strategic 
reasons,  adding  that  when  the  conditions  were  accepted  and  the 
company  satisfied  the  post  office's  experts  of  its  ability  to  send  mes- 
sages across  the  Atlantic  the  post  office  would  appoint  the  company 
its  agent,  as  it  already  has  done  in  the  case  of  the  cable  companies. 
That  letter  was  sent  to  the  company  on  March  31,  but  no  reply 
had  been  received.  Mr.  Chamberlain  contended  that  the  post  office 
was  in  no  way  to  be  blamed  for  the  delay,  but  it  refused  to  take  the 
public's  money  for  messages  until  the  company  was  w'illing  to  allow 
the  post  office  experts  to  go  to  Poldhu  and  satisfy  themselves  that 
the  wireless  system  is  workable. 

Referring  to  the  National  Telephone  Company,  whose  conduct 
of  business,  he  said,  had  long  been  a  source  of  public  anger,  Mr. 
Chamberlain  said  he  rejoiced  that  its  license  would  expire  in  191 1. 
He  declared  that  never  again  would  the  monopoly  in  telephones  pass 
out  of  the  hands  of  the  post  office. 


Electricity  at  the  Berlin   Chemical  Con£ress. 


According  to  cable  advices  from  Berlin  of  June  7,  as  to  the  meet- 
ings of  the  Chemical  Congress  at  Berlin,  Prof.  W.  Markwald,  of 
Berlin,  showed  the  electrochemical  and  physical  section  a  smudge 
of  dark  powder  on  a  piece  of  paper,  which  was  the  first  time  that 
any  of  those  eminent  scientists  had  seen  the  metal  polonium,  dis- 
covered by  Prof,  and  Mme.  Curie,  of  Paris.  The  latter  doubted 
whether  polonium  was  a  primary  element  or  related  to  bismuth,  but 
Prof.  Markwald  demonstrated  that  it  was,  indeed,  a  primary  ele- 
ment. He  exhibited  a  bit  of  the  metal,  weighing  15-100  of  a  grain, 
which  was  produced  from  two  tons  of  uranium  at  a  cost  of  $75.  It 
is  more  thinly  distributed  in  uranium  than  xenon,  the  most  rarefied 
gas,  is  in  the  atmosphere. 


I'nif.  Murk»aiii  proceeded  to  give  an  cxiiiliition  of  the  powers 
of  his  speck  of  polonium.  It  intercepted  n  strong  current  of  elec- 
tricity passing  through  llie  air  from  the  generator  to  the  receiver,  the 
air  ceasing  to  be  a  conductor  for  the  (lashes.  Tlic  room  was  then 
darkened  and  ])ieces  of  barium,  plaliinnn  ami  zinc  blende,  placed  near 
the  polonium,  glowed  with  a  bright  greeni^ll  light. 

In  the  section  of  organic  preparations.  Pr(»f.  Proskaucr.  of  Berlin, 
read  a  p.'iper  on  the  sieriliz.'ition  of  drinking  water  with  ozone  and 
on  ozone  waterworks,  the  (n-rman  electricians  having  succeedeil  in 
cheaply  producing  a  cnncentr;iled  solution  of  ozone.  The  speaker, 
with  Profs.  Ohhmiller  and  Prall,  of  the  Imperial  Health  Oflice, 
made  exhaustive  experiments  with  the  solution  in  purifying  water. 
The  experiments  included  tests  with  water  artificially  impregnated 
with  the  deadliest  disease  germs,  like  typhus,  cholera  and  dysentery. 
Such  water  was  pumped  through  the  so-called  "ozonizing  tower"  and 
then  rigidly  analyzed.  All  the  germs  were  found  to  be  killed,  whereas 
the  ordinary  method  of  sand  filters  left  the  germs  living.  Moreover, 
the  water  was  greatly  improved  in  quality  through  the  increase  of 
oxygen  from  the  ozone.  Prof.  Proskauer  said  the  ozonizing  plant 
was  cheaper  than  the  sand  filtering  system  usually  used  in  city  water- 
works, hence  the  time  had  come  for  the  general  introduction  of 
ozone  plants.  The  town  of  Wiesbaden,  added  the  professor.  alrea<ly 
has  one  of  these  plants,  whicii  sterilizes  two  hundred  and  fifty  cubic 
meters  of  water  hourly. 


Crookes  on  Atomic  Fog. 


Prof.  Sir  William  Crookes,  before  the  International  Chemical  Con- 
gress in  Berlin  last  w-cek,  dealt  with  the  possibility  of  reducing  all 
the  elements  of  matter  to  one,  and  ultimately  finding  this  resolvable 
into  a  single  form  of  energy.  The  subject  was  "Modern  Views  on 
Matter — the  Realization  of  a  Dream."  Sir  William  cited  the  utter- 
ances of  Sir  Humphrey  Davy  and  Faraday  as  anticipating  the  possi- 
bility of  reducing  the  elements  to  simpler  bases,  spoke  of  the  signifi- 
cance of  the  Rontgen  rays  and  Becquerel  rays,  and  the  experiments  of 
Curie  and  others,  and  said: 

".A.!!  these  observations  find  internal  connection  in  the  discovery 
of  radium,  which  is  probably  the  basis  of  the  coarser  chemical  ele- 
ment. Probably  masses  of  molecules  dissolve  themselves  into  the 
ether  waves  of  the  universe,  or  into  electrical  energy.  Thus  we  stand 
on  the  border  line  where  matter  and  force  pass  into  each  other.  In 
this  borderland  lie  the  greatest  scientific  problems  of  the  future. 
Here  lie  the  final  realities,  wide  reaching  and  marvelous. 

"The  nineteenth  century  saw  the  birth  of  new  views  regarding 
the  nature  of  atoms,  electricity  and  ether.  While  our  views  about  the 
composition  of  matter  are  generally  satisfactory  to-day,  will  that  be 
the  case  at  the  end  of  the  twentieth  century  ?  Do  we  not  again  see 
that  our  investigations  have  only  a  temporary  value?  Will  we  be 
content  to  see  matter  dissolving  into  a  multitude  of  revolving  elec- 
trodes? Such  a  mysterious  dissolution  of  atoms  appears  to  be  uni- 
versal. It  occurs  when  a  piece  of  glass  is  rubbed  with  silk.  It  is 
present  in  sunshine,  in  a  raindrop,  in  lightning,  in  a  flame,  in  a  water- 
fall, and  in  the  roaring  sea.  Although  the  whole  range  of  human 
experience  is  too  short  to  form  a  parallax  whereby  we  can  foretell 
the  disappearance  of  matter,  nevertheless  it  is  possible  that  formless 
nebulffi  will  again  prevail  when  the  hour  glass  of  eternity  has  run  out." 


Notice  Serving  by  Wireless  Telegraphy, 


Mr.  Hearst,  proprietor  of  the  A^eu;  York  Journal,  was  served  with 
notice  by  wireless  telegraphy,  in  a  suit  concerning  death  and  damage 
caused  by  election  firew'orks.  Mr.  Hearst  was  on  the  Kaiser  IVilhclm 
II.,  bound  for  Europe.  It  was  easy  to  send  a  cable  message,  but  not 
so  easy  to  get  proof  of  its  delivery.  Accordingly  this  message  to 
Mr.  Hearst  was  sent  across,  to  be  transmitted  by  the  Marconi  system 
to  the  steamship  as  she  neared  Plymouth :  "City  of  New  York  has 
been  sued  for  $25,000  in  New  York  County  Supreme  Court  by 
Solomon  Landau  for  damages  for  death  of  George  Landau  by  your 
fireworks  explosion  on  election  night.  November  4  last,  and  notifies 
you  to  defend  this  action."  When  the  Kaiser  got  here  on  the  return 
voyage,  it  was  learned  by  the  Corporation  Counsel  that  George 
Kroncke,  the  operator  aboard,  had  received  the  message  from  the 
coast  of  Ireland  while  the  ship  was  a  day  out  and  that  the  message 
had  been  delivered  to  Mr.  Hearst  in  his  stateroom  at  2  o'clock  in 
the  morning.     Kroncke  made  an  affidavit  to  this  effect. 
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Rebuilding   the  Duluth  General   Electric   Company's 
Station, 


Bv  Clifford  L.  Higgins. 

IT  is  a  well-known  fact 
that  as  the  population 
of  a  city  increases  old 
methods,  appliances  and 
machinery  become  obsolete, 
and  the  demand  for  electric 
light  keeps  pace  with  such 
growth.  Thus  sooner  or 
later  the  entire  electric  plant 
has  to  be  either  built  anew, 
added  to  or  remodeled.  The 
latter  method  was  chosen  by 
the  Duluth  General  Electric 
Company  during  the  winter 
of  igoi-2.  At  that  time  the 
steam  plant  consisted  of  one 
oo-hp  Scotch  marine  boiler, 
three  upright  Butman  boil- 
ers and  five  horizontal  But- 
mans.  This  steam  plant 
having  been  enlarged  shortly 
previous  to  this,  needed  no 
changes,  as  it  was  of  ample 
capacity  for  the  proposed  in- 
creased load.  In  the  engine 
room  there  wefe  two  650-hp 
Allis  cross-compound  en 
gines,  one  400-hp  single- 
cylinder  condensing  Hamil- 
ton Corliss,  and  one  150-hp 
Hamilton  high-pressure,  single-cylinder  engine.  One  of  the 
first  two  engines  mentioned  was  belted  to  a  line  shaft  in  the 
basement  beneath  the  dynamo  floor.  From  this  were  driven  one  120- 
kw.  1,100-volt  alternator,  one  120-kw,  2,200-volt  alternator,  one  75- 
kw,  S50-voIt  direct-current  generator,  seven  50-light  Thomson- 
Houston  arc  machines  and  one  30-light  Excelsior  arc  dynamo.  The 
line  shaft  of  the  second  large  engine  was  run  by  a  rope  drive,  and 
attached  to  this  shaft  were  two  120-kw,  1,100-volt  alternators,  one 
60-kw,  2,200-volt  alternator,  one  250-kw,  sso-volt,  direct-current 
generator  and  three  so-light  Excelsior  arc  machines  of  9.6  amp.  The 
400-hp  Hamilton  engine  drove  three  120-kw,  1,100-volt  alternators, 
and  one  3S-kw,  1,100-volt  alternator.  Attached  to  the  small  engine 
were  one  i20-k\v,  1,100-volt  alternator  and  one  35-kw  machine  of 
the  same  style.  All  of  the  above  alternators  and  the  2S0-kw,  direct- 
current  generator  were  of  the  General  Electric  make. 

Thus  it  will  be  seen  that,  as  in  so  many  of  the  older  heterogeneous 
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distributed  by  a  wooden  plug  and  socket  board,  which  adjoined  the 
alternator  board.  This  arc  board  was  provided  with  amperemeter, 
voltmeter  and  ammeter  jacks  and  from  it  were  run  16  circuits.  But 
the  plant  became  far  overloaded  and  as  the  equipment  was  nearly 
worn  out,  it  was  decided  to  remodel  it  to  conform  as  nearly  as 
possible  to  the  best  modern  practice. 

The  distributing  system  was  entirely  rebuilt  during  the  summer 
of  1901,  and  the  various  districts  are  now  fed  by  banked  transformers 
operating  on  a  208-volt,  three-wire  secondary  system.  During  the 
entire  time  that  the  changes  were  being  made,  it  was  necessary  to 
carry  nearly  the  full  load  on  the  old  machines;  and  the  problems  met 


FIG.  3. — 1,500-HP  ENGIiNE  AND  I,050-KW  GENERATOR. 

with  in  doing  this  can  be  better  imagined  than  described.  The  floor 
of  the  old  dynamo  room  had  to  be  lowered  six  feet  to  the  level  of* 
the  engine  room  floor,  but  of  course  this  was  accomplished  a  little 
at  a  time,  as  one  unit  after  another  was  placed  on  the  new  founda- 
tions, and  it  was  possible  to  shut  down  the  old  machines,  which  w  ere 
operating  on  the  floor  above.  Much  of  the  work  was  done  on  Sun- 
days and  at  night,  when  the  load  was  somewhat  lighter.  The  first 
of  the  new  three-phase  alternators  was  unloaded  from  the  cars,  was 
placed  on  its  foundation,  and  was  supplying  current  inside  of  forty- 
eight  hours,  between  October  14  and  16,  1901.  This  machine  was  a 
Soo-kw,  4,000-volt,  60-cycle  generator,  and  was  belted  on  to  the  first 
of  the  large  engines  mentioned  above. 

On  one  end  of  this  generator  shaft  a  pulley  was  placed  which 
drives  the  old  75-kw,  550-volt,  direct-current  generator,  which  served 
to  care  for  overloads  and  emergency  cases  on  the  direct-current 
service.     Bolted  to  the  opposite  end  of  this  machine  also  there  is  an 
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plants,  there  were  in  all  about  thirty-six  machines,  including  the 
exciters.  To  control  the  output  of  the  alternators,  there  was  a  marble 
skeleton  switchboard  having  14  panels,  one  to  each  circuit,  by  means 
of  which  board  any  circuit  or  combination  of  circuits  could  be  carried 
as  ;\  load  on  any  of  the  machines.    The  arc  current  was  handled  and 


exciter  whose  armature  is  mounted  directly  on  the  generator's  shaft. 
On  December  15,  the  same  year,  the  second  large  alternator  was 
connected  up  by  the  rope  drive  to  the  other  large  Allis  engine. 
At  the  same  time,  the  new  three-phase  board  was  placed  in  position, 
the  first  new  machine  having  been  operated  from  a  temporary  board 
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imiil   tlirn       Lvcn   Willi   the   mw    l.ig  niachinc-t  iiiul   what    i.niainctl       is  of  fine  gray  Wniioiil  niarl.lc,  and  from  it  all  the  K.iicrators  and 
of  the  smaller  ones,  it  was  just  barely  possible  to  carry  the  heavy       circuits  arc  handled  except  the  arcs.    The  system  used  is  three-phase, 

four-wire,  with  a  k''"""''''''  nrtilral.    Tlic  board  originally  built  con- 
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During  the  summer  of  190J  the  two  small  engines  and  founda- 
tions were  removed  and  the  concrete  foundation  was  built  for  a 
1,500-hp  cross-compound  Allis-Corliss  engine  26  x  52  x  48  in.,   100 


flu.  6. — GENEKATOK   yVND   hEEDEK  SW  I  ILll  UO.\KU. 

si.stc-d  of  two  generator  panels,  one  synchronous  motor  panel,  and 
three  feeder  panels,  all  supplied  by  the  Stanley  Electric  Company. 
The  feeder  and  motor  panels  are  fitted  with  combined  circuit- 
breakers,  and  switch  and  plug  and  cable  connections.  There  are 
nine  feeder  circuits  leaving  the  station.  The  last  panel  at  the  left 
is  the  one  installed  by  the  General  Electric  Company,  and  is  used 
lo  control  the  output  of  the  1,050-kw  generator.  Near  the  center 
of  the  board  is  the  panel  to  control  the  4.000-volt,  three-phase,  300-kw 
General  Electric  synchronous  motor,  which  is  connected  by  an  in- 
sulated coupling  to  the  old  250-kw,  500-volt,  direct-current  gen- 
erator. The  compensator  for  this  motor  sets  out  in  front  of  the 
■switchboard,  but  separate  entirely  from  it.  Besides  the  usual  volt- 
meter and  lamps,  there  is  a  Lincoln  synchronizer  on  a  swinging 
arm  at  the  end  of  the  board  for  use  w-hile  placing  the  alternators 
in  parallel. 

Standing  in  line  with  the  main  board,  but  away  from  it  about 
6  feet,  is  the  arc  board.  The  General  Electric  enclosed  series  con- 
stant-current system  is  used  entirely  for  street  lighting.  This  board 
has  on  it  the  usual  plug  switches,  ammeters  and  knife  switches  to 
cut  it  oft  from  the  main  board.    There  are  seven  of  the  arc  circuits 


Fig.  5.— General  View  of  Station  Before  Temporary  Wiring  Was    Put  in. 


r.p.m.,  which  is  direct-connected  to  a  revolving  field,  1,050-kw, 
three-phase,  60-cycle  generator.  The  fly-wheel  of  this  engine  weighs 
56  tons,  the  fields  also  being  very  heavy.  From  this  fly-wheel  is 
belted  a  35-kw,  125-volt,  direct-current  exciter.  On  account  of 
the  station  standing  over  what  was  formerly  swamp  land,  the  vibra- 
tions of  the  ground  caused  by  the  big  engine  were  felt  in  some 
tall  wholesale  houses  nearly  a  block  distant ;  but  this  trouble  was 
soon  overcome. 

Turning  our  •attention   now   to   the   switchboard,  we   find  that   it 


on  which  are  operated  360  6.6-amp.  enclosed  arc  lamps.  In  a  well- 
lighted  basement  beneath  the  board  are  placed  the  four  constant- 
current  General  Electric  transformers. 

At  the  present  time  the  company  are  still  furnishing  the  550-volt, 
direct-current  to  their  customers  through  the  old  wooden  switch- 
board, but  this  will  soon  be  discarded  for  a  new  marble  one  to  cor- 
respond with  the  rest  of  the  equipment. 

The  remodeling  of  this  plant  was  done  under  the  supei-vision  of 
Sargent   &   Lundy,   of   Chicago,   who   were   directly   represented   on 
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tlie  work  by  Mr.  B.  J.  Jones.  The  General  Electric  Company  fur- 
nished all  the  new  machines,  and  also  all  the  transformers,  both  for 
llie  arc  service  and  the  entire  line  service.  The  work  is  interesting 
in  manv  ways,  and  is  doubtless  typical  of  much  that  remains  to  be 
done  in  other  large  systems  of  early  design  and  construction,  in 
which  the  increase"  of  the  business  and  the  growing  demands  for 
current  necessitate  radical  changes  to  meet  the  newer  conditions  in 
the  industry. 

The  new  engines,  as  well  as  the  old  ones,  were  given  a  severe  test 
during  February  of  this  year.  Peculiar  atmospheric  conditions  ex- 
isted which  caused  an  abnormal  amount  of  static  current  on  the 
lines.  This  static  caused  a  fuse  to  blow  on  the  arc  board,  which 
started  a  blaze  that  short-circuited  the  main  bus-bars,  into  which 
were  feeding  a  soo-kvv  and  a  1,050-kw  generator.  It  was  seen  in  an 
instant  that  nothing  would  stop  the  blaze  except  the  shutting-off 
of  all  current,  so  the  load  was  pulled  off  both  engines  without  warn- 
ing. Neither  ran  above  speed ;  and  the  blaze  going  out,  the  gen- 
erators were  paralleled  again,  and  service  was  resumed  in  less  than 
a  minute.  Needless  to  say,  the  fuses  were  then  moved  to  the  base- 
ment and  enclosed  in  separate  brick  compartments. 


Lifting   Electromagnets. 


Bv   D.    A.    WiLLEY. 

IN  several  large  industrial  plants  in  the  West  the  electromagnet  is 
being  put  to  a  comparatively  new  use  in  lifting  and  transferring 
loads  of  various  sizes.  The  familiar  hook  and  block  is  replaced 
by  a  mass  of  metal,  varying  in  size  according  to  the  service  required. 
It  is  connected  with  the  generator  by  wiring,  the  magnet  usually 
being  constructed  with  one  coil  and  one  center  pole,  while  the  two 
outside  poles  with  the  plate  connect  the  three  together.  The  ends 
of  the  coil  through  which  the  current  passes  come  through  the  top  of 
the  plate  and  are  connected  across  the  line.  However,  the  magnets 
are  sometimes  made  with  several  poles  and  coils  varying  from  two 
to  a  dozen  or  more.  In  this  case  the  coils  are  usually  connected 
in  series. 

The  remainder  of  the  mechanism  is  similar  to  the  crane  usually  in- 
stalled in  ordinary  shop  practice,  but  at  the  elbow  of  the  motorman  is 
a  special  switch  for  controlling  the  electromagnet,  which  is,  of 
course,  separate  from  that  which  is  utilized  for  lighting  and  trans- 
ferring.    If  a  slab  of  steel  or  a  plate  of  iron  is  to  be  handled  it  is 


and  labor  required  in  fastening  loads  to  the  block  of  the  ordinary 
crane — an  operation  often  lengthy,  as  the  load  may  have  to  be  care- 
fully bound  with  chains  or  cables  and  the  services  of  perhaps  a  dozen 
men  required,  to  prevent  the  load  from  slipping.  After  the  magnet 
has  a  grip  upon  the  iron  or  steel  it  can  be  handled  with  perhaps  the 
aid  of  but  one  man  besides  the  motorman  merely  to  guide  it  into 
position.  Here  again  the  services  of  the  hands  are  dispensed  with 
since  with  the  electric  current  turned  off,  the  load  is  automatically 
released. 

Bars  of  iron   and  steel,  plates  of  different  sizes  as  well   as  slabs 
can  be  transferred  to  and  from  railway  cars  and  vessels,  carried  from 


He.   2. — TKANSFERKINC  PIG  IRON   IN   A  KAiLI<u.\i>  YARD. 

the  stock  yard  lo  the  furnace,  shears,  drill  or  other  machine  by  this 
system  as  readily  as  by  the  ordinary  electric  or  steam  crane,  and  it 
is  calculated  that  the  time  and  labor  saved  represent  nearly  50  per 
cent,  in  the  cost  of  handling.  A  magnet  of  sufficient  power  will 
pick  up  not  only  one  but  three  or  four  plates,  if  desired,  transferring 
the  lot  as  readily  as  one  piece.  It  can  be  used  in  repiling  merely 
by  applying  it  to  the  edges  of  the  sheets  or  plates,  which  can  be 
again  deposited  in  such  regular  order  that  the  services  of  one  man 
are  merely  required  to  "even  up"  the  heaps. 

As  yet  the  electromagnet  service,  as  it  might  be  called,  has  been 
confined  to  handling  comparatively  light  loads,  but  its  capacity  is  only 
limited    by   the   size  of  the   magnet   and   the   current   provided.     A 


VIC.    1. — l<i;i'ILl.M,    LO.NCi    I'LATliS — l.lhTI.NG    VOUK    .\T   ONE   TIME. 

only  necessary  to  run  the  crane  to  a  point  above  it  and  lower  the 
chain  or  cable  with  its  magnet  attached.  The  current  is,  of  course, 
turned  off  from  the  latter  as  it  is  not  needed  when  "light."  When 
tlie  magnet  has  been  lowered  sufficiently  to  come  in  contact  with 
the  surface  of  the  slab  or  plate,  by  a  push  of  his  lever  or  perhaps 
the  mere  pressure  of  a  button,  it  is  energized  by  the  application  of 
the  current  and  holds  the  load  until  it  is  raised,  carried  to  its  other 
position  when  the  current  is  turned  off  and  the  magnet  again  be- 
comes "dead,"  instantly  releasing  it  from  the  other  weight. 

The  advantages  of  this  system  are  obvious.     In  service  the  time 
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magnet  weighing  350  pounds  w-ill  easily  pick  up  and  transfer  any 
distance  a  load  weighing  five  tons,  while  the  power  required  is  about 
3  amp.  at  220  volts.  If  two  or  more  magnets  are  connected  with 
the  same  crane,  of  course  the  load  can  be  increased  accordingly  by 
supplying  each  magnet  with  its  own  current.  This  merely  means 
a  little  extra  wiring.  Among  the  plants  where  the  service  has  been 
used  with  satisfactory  results  are  the  works  of  the  Illinois  Steel 
Company  at  South  Chicago,  the  works  of  the  Ohio  Steel  Company 
at  Cleveland ;  while  it  has  been  adopted  by  a  number  of  railroad 
companies  for  use  in  yards  at  Cleveland  and  elsewhere. 
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TUK    MAGNETIC    SYSTEM    OF   THE   RECEIVER. 

Till",  earliest  luodcls  of  the  receiver  employed  an  electriJinaKiu-t 
to  create  the  tielU  in  which  the  diaphraKiii  >hi)iild  swinn,  hut 
this  complication  was  alnio»t  immediately  perceived  to  be 
unnecessary,  and  the  simpler  |)crmanent  magnet,  amply  sufficient  for 
the  purpose.  It  was  at  tir.st  considered  desirable  to  secure  the 
stronnest  possible  magnetic  field  with  which  to  surround  the  dia- 
phragm, anil  receiver  magnets  were  bent  and  contorted  into  all 
conceivable  shapes,  so  that  one  leg  of  the  magnet  could  be  connected 
to  and  polarized  the  diaphragm,  but  with  very  disappointing  results. 
With  present  familiarity  with  the  theory  of  magnetism  this  failure 
is  ea^ily  underslooil.  but  twenty  years  ago  much  less  knowledge 
existed. 

To  view  the  magnetic  system  of  a  telephone  rcceiviT  fr'jm  the 
standpoint  of  the  present  conception  of  magnetism  is  to  clear  up 
many  obscure  points  in  receiver  design,  for  we  now'  believe  that 
electricity  and  magnetism  are  so  closely  related  that  similar  methods 
of  reasoning  apply  to  both,  but  as  the  units  now  employed  in  calcu- 
lating magnetic  mechanisms,  and  their  use,  is  less  familiar  than 
the  similar  formulx  applied  to  electrical  estimations,  a  brief  n-suinc 
may  be  valuable  to  refresh  the  mind  of  the  reader. 

If  the  poles  of  a  battery,  dynamo  or  other  electric  generator  be 
joined  by  a  wire,  something  which  we  call  "electricity"  seems  to 
traverse  the  conductor,  apparently  going  away  from  the  generator 
and  returning  thereto  over  the  circuit.  The  amount  of  this  some- 
thing is  found  by  experiment  to  be  directly  proportional  to  the  power 
(e.m.f.)  of  the  generator  to  push  it  along,  and  inversely  proportional 
to  the  resistance  of  the  circuit.    This  relation  is  stated  by  the  famous 

Ohm's  law  to  be  C  =    j,,  in  which  C  is  the  current  in  amperes,  and  E 

the  e.m.f.  in  volts,  which  propels  the  current  against  the  resistance,  R, 
in  ohms.  Similarly  when  magnetism  is  under  consideration  there  ap- 
pears to  be  a  something  which  traverses  the  bodies  magnetized  in  a 
manner  somewhat  analogous  to  the  electricity  on  the  wire.  To  pro- 
duce magnetism  in  any  body  a  certain  amount  of  force  must  be  ap- 
plied which  may  be  termed  magnelomotize  force,  as  analogous  to  elec- 
tromotive force,  and  the  amount  of  magnetism  produced  will  be 
directly  proportional  to  the  amount  of  magnetomotive  force,  and 
inversely  proportional  to  the  resistance  of  the  body  to  be  magnetized. 

.\s  a  magnet  seems  to  exercise  more  or  less  attraction  or  repulsion 
upon  bodies  or  its  neighborhood,  it  was  natural  to  picture  magnetism 
as  something  emitted,  or  projected  from  the  poles  of  the  magnet 
into  space.  Faraday  gave  the  name  of  "lines  of  force"  to  this  some- 
thing, and  conceived  that  these  lines  of  force  issued  from  the  north 
pole  of  the  magnet  in  the  form  of  closed  curves  which  swept  through 
tiie  surrounding  material  back  to  the  south  pole,  in  much  the  same 
fashion  that  electricity  proceeds  from  the  generator  through  the 
circuit  and  returns  to  its  source. 

We  really  know  absolutely  nothing  as  to  the  true  nature  of  mag- 
netism, but  a  very  satisfactory  working  hypothesis  is  to  imagine 
that  this  phenomenon  is  due  to  a  stream,  or  flow  in  the  ether.  Sup- 
pose A  B  (Fig.  12)  to  be  a  tube  or  pipe,  with  a  centrifugal  pump 
located  in  the  middle  at  C,  and  conceive  the  entire  apparatus  to  be 
submerged  in  a  tank  of  water.  If  the  pump,  C,  be  operated,  it  will 
force  the  water  along  the  tube  toward  B.  As  soon  as  the  end  of  the 
confining  walls  of  the  tube  is  reached  at  B.  the  water  current  will 
fan  out  in  all  directions  through  the  tank.  Meanwhile  to  supply  the 
place  of  the  water  forced  out  at  B  new  supply  must  enter  the  tube  at 
A.  So  presently  a  current  is  set  up  running  through  the  tube  in 
the  direction  A  B,  then  spreading  throughout  the  tank  in  all  direc- 
tions and  returning  by  the  end,  A.  Evidently  the  amount,  or  velocity, 
of  the  current  will  depend  on  the  power  of  the  pump,  the  resistance 
offered  tc  the  water  flow  by  the  friction  of  the  walls  of  the  tube, 
and  the  viscosity  of  the  surrounding  fluid.  We  may  imagine  that 
this  is  a  rough  analogy  of  the  phenomenon  of  magnetism.  The 
tube  is  the  analogue  of  the  ordinary  bar  magnet,  the  pump  the 
magnetomotive  force  that  sets  up  streams  of  ether  that  flow  through 
the  bar,  issuing  from  the  north  pole,  streaming  through  space  to 
return  by  the  south  pole,  and  it  is  these  streams  of  ether  which  we 
term  a  magnetic  field.  Xow  the  amount  of  magnetism,  or  quantity 
of  ether  streams,  will  be  proportional  to  the  power  of  the  pump  (the 
magnetomotive  force)  and  the  resistance  of  the  tube   (the  magnet) 


and  that  nf  tin:  suimundnig  nK'<liiim  ni  which  it  is  placed.  In  the 
case  of  the  water  pump  the  friction  of  the  tube  ami  lliiid  in  the  lank 
rcituires  a  cuiistant  expenditure  u(  energy  tu  mumtain  the  current, 
but  the  ether  ii  <>uppuscd  to  be  frulwnless,  hence  while  an  ether 
Ktrcain  will  always  re(|uire  the  expenditure  of  energy  lu  start  it,  ur 
stop  it,  after  it  is  once  set  in  inotinn,  it  will  continue  to  (low  until 
forcibly  arrested;  herein  lies  the  explanation  of  the  constant  cxliibi- 
tiuii  of  magnetism  by  a  magnet  after  it  has  once  been  inagneti/ed. 

Hut  all  this,  while  a  beautiful  though  somewhat  fanciful  theory, 
is  too  intangible  for  the  engineer  who  wishes  to  ex|>rcss  in  definite 
units  the  entities  with  which  he  deals  and  calculates  therewith. 

In  the  c.g.s.  system  the  unit  of  force  is  that  amount  of  force  which, 
acting  for  one  second,  will  produce  a  velocity  of  I  cm  per  sccoikI,  in 
a  mass  of  i  gramme;  this  is  called  the  dyne;  measured  in  gravitation 
units,  this  force  is  approximately  e(|uivalent  to  the  weight  of  a 
milligram.  As  a  magnet  exercises  a  force  upon  a  body  placed  in 
its  vicinity  it  was  natural  to  assume  as  the  unit  magnet,  such  a 
magnet  as  would  exercise  a  force  of  one  dyne  upon  another  exactly 
similar  magnet  I  cm  away  from  it.  To  project  its  force  over  this 
centimeter  of  space  the  magnet  must  display  a  certain  amount  of 
magnetomotive  force,  in  order  to  overcome  the  resistance  or  reluc- 
tance as  this  opposition  is  usually  called  (in  contradistinction  to 
electrical  resistance)  of  the  air  space,  so  the  reluctance  of  a  cubic 
centimeter  of  air  is  assumed  as  the  unit  of  magnetic  resistance. 
Theoretically  the  unit  of  reluctance  is  that  of  a  cubic  centimeter 
of  an  air  pump  \acuum,  but  to  all  intents  and  purposes,  for  practical 


FIG.    12. — D[.^GR.\M    OF   HYPOTHETICAL   MAGNETIC   CIRCUIT. 

work  at  least,  the  magnetic  reluctance  of  a  cubic  centimeter  of  all 
non-magnetic  materials  (everything  but  iron,  nickel  and  cobalt)  is 
the  same  as  that  of  an  air  pump  vacuum.  This  unit  of  reluctance 
is  called  the  "oersted"  and  is  symbolized  by  the  script  letter,  cR. 
From  what  precedes  the  unit  magnet  will  exercise  a  pull  or  a  push 
of  one  unit  of  force  at  a  distance  of  one  unit  of  space;  in  other 
words,  it  delivers  a  unit  of  magnetism  through  a  unit  of  reluctance. 
This  unit  of  magnetic  fJozc,  or  flux,  or  stream,  as  it  is  variously 
called,  is  termed  the  maxwell,  and  it  is  usually  indicated  by  the  Greek 
letter,  ^.  Lastly,  the  unit  of  magnetomotive  force  is  the  gilbert,  and 
from  the  foregoing  is  that  amount  of  magnetomotive  force  needed 
to  drive  one  maxwell  through  one  oersted.  The  symbol  for  the  gilbert 
is  usually  a  script  letter,  JF.  The  law  of  the  magnetic  circuit  can 
now  be  stated  in  terms  w'hich  are  as  similar  and  as  simple  as  those 
which  apply  to  the  electric  circuit. 

•J 


The  nux  = 


The  Magneto-motive-force 
The  Reluctance 


For  example,  if  a  magnetomotive  force  of  SF  =  500  gilberts  be 
applied  when  the  total  reluctance,  01=5  oersteds,  the  total  mag- 
netic flux  in  maxwells,  or  number  of  lines  of  force,  will  be 

500 
=  100 

5 

We  now  know  of  but  two  sources  from  which  a  magnetomotive 


<J>  = 
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force  can  be  derived.  The  first,  oldest,  and  in  many  respects  the 
least  valuable  source  is  that  peculiar  property  which  seems  to  be 
inherent  in  the  molecules  of  certain  kinds  of  matter,  such  as  the 
loadstone,  iron,  nickel  and  cobalt,  by  reason  of  which  they  not  only 
become  magnets  themselves,  but  are  capable  of  creating  the  same 
condition  in  other  similar  bodies,  and  of  filling  the  space  that  sur- 
rounds them  with  magnetic  flux.  The  second  is  by  the  use  of  an 
electric  current,  for  it  is  found,  by  experiment,  that  the  space  sur- 
rounding every  conductor  traversed  by  a  current  is  invested  with 
the  properties  of  the  magnetic  field,  and  that  the  intensity  of  this 
field  is  proportional  to  the  current.  Now,  if  the  conductor  be  bent 
in  the  form  of  a  ring  there  will,  with  any  given  current,  be  a  certain 
flux,  or  definite  number  of  maxwells  inside  this  ring,  and  if  the  cur- 
rent be  doubled  the  flux  will  be  doubled.  Evidently  the  same  result 
can  be  attained  by  keeping  the  current  constant  and  causing  the  wire 
to  make  two  turns ;  hence  the  magnetomotive  force  of  any  coil  of 
wire  carrying  a  current  will  be  proportional  to  the  current,  and 
the  number  of  turns ;  or  that  is  the  same  thing  proportional  to 
the  product  of  the  amperes  and  the  turns  as  ampcrc-turns.  It  is 
found  that  one  gilbert  is  equal  to  1.257  ampere-turns,  or  one  ampere- 
turn  equals  .795  gilberts,  hence  the  magnetomotive  force  of  any  coil 
can  at  once  be  expressed  in  gilberts  by  multiplying  the  ampere-turns 
by  I.2S7. 

For    example,    assume    a    ring    of    wood    having   a    cross-section 
of   5  cm"  and   a   circumference   of   100  cm,   and   suppose   the   ring 
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to  be  covered  with  500  turns  of  wire  through  which  2  amp. 
flow.  The  magnetomotive  force,  fF  =  500  X  2  X  1257  =  (num- 
ber of  turns  X  number  of  amperes  X  I-2S7)  =  1,257  gilberts.  As 
the  reluctance  of  wood  is  unity  per  cm^  the  total  reluctance  of  the 
ring  is  evidently  directly  proportional  to  its  length,  100  cm,  and  in- 
versely proportional  to  its  area,  5  sq,  cm,  or    (R  =  —    =  20  oersteds. 

The  total  magnetic  flux  in  maxwells  is  4>  =    '— ^  =  62.85.    According 

20 
to   present   ideas,   this   stream   of   magnetism   circulates   round   and 
round  inside  of  the  coil,  and  as  the  area  is  5  sq.  cm  the  intensity  or 
number  of  maxwells  per  sq.  cm,  or  number  of  lines  per  sq.  cm,  is 

62.85 

=:    12.57.      In    electrical    measurements    this    corresponds    to 

amperes  per  square  unit  of  area  of  the  conductor,  a  unit  of  measure- 
ment frequently  used,  but  for  which  there  is  no  individual  name.  In 
magnetism,  however,  there  is  a  special  unit  for  intensity  of  flux  called 
the  gauss.  Its  value  is  one  maxwell  per  sq.  cm,  hence  in  the  preceding 
example  the  intensity  is  12.57  gausses.  The  total  magnetomotive 
force,  JF  was  found  to  be  1,257  gilberts,  and  as  the  ring  is  100  cm 
around    it    the    magnetomotive    force    per    centimetre    of    length    is 


1 ,257 

=  12.57  gilberts.    The  magnetomotive  force  per  unit  of  length 

100 

of  a  coil  is  usually  symbolized  by  a  script  letter,  OC,  and  when  the 
coil  contains  only  non-magnetic  material  it  is  numerically  equal,  as 
shown  above,  to  the  flux  density,  and  so  3C  =  gilberts  per  linear 
centimetre  in  gausses. 

The  analogy  so  far  traced  between  the  electrical  circuit  and  the 
magnetic  circuit  has  been  exceedingly  close,  but  in  two  respects 
there  arc  very  grave  differences.  To  the  passage  of  both  electricity 
and  magnetism  it  is  found  by  experiment  that  different  substances 
oft'ir  very  different  amounts  of  opposition  per  unit  of  volume.  Thus 
all  of  the  metals  are  relatively  very  perfect  electrical  conductors 
when  compared  to  the  non-metals,  although  the  poorest  metallic 
conductors  offer  upwards  of  a  hundred  times  the  resistance  of  the 
best  ones.  In  the  case  of  electricity,  the  resistance  per  unit  of  volume 
is  constant,  no  matter  what  amount  of  electricity  may  be  driven 
through  the  conductor ;  thus  any  given  wire  will  have  exactly  the 
same  resistance  whether  it  carries  one-hundredth  of  an  ampere  or 
a  hundred  amperes.  With  magnetism,  however,  there  are  two 
striking  peculiarities.  In  the  first  place  there  are  only  three  sub- 
stances, iron,  nickel  and  cobalt,  whose  magnetic  conductivity  differs 
greatly  from  unity,  and  secondly  the  opposition  which  these  three 
exceptions  offer  to  magnetic  flu.x  is  not  constant  as  in  the  case  of 
electricitj'.  but  varies  with  the  amount  of  magnetic  Aux  that  happens 
to  be  passing.     The  result  of  this  is  to  greatly  add  to  the  difficulty 

of  making  magnetic  calcu- 
lations, particularly  as  it  is 
impractical  to  express  this 
change  in  reluctance,  in  a 
simple  form,  and  the  only 
satisfactorj'  way  yet  devised 
is  to  test  experimentally 
samples  of  various  sub- 
stances and  plot  as  a  curve 
the  relation  between  the 
magnetomotive  force  and 
the  resulting  flux.  Fortu- 
nately only  the  various 
forms  of  iron  are  used  to 
any  extent  in  electromag- 
netic mechanisms,  otherwise 
the  labor  of  investigating, 
plotting  and  using  a  multi- 
tude of  curves  would  have 
been  overwhelming. 

So  far  as  telephone  re- 
ceivers are  concerned,  soft 
iron  and  hard  steel  are  the 
only  magnetic  materials  of 
which  cognizance  need  to  be 
taken.  Fig.  13  gives  a  set  of 
magnetic  constants  chosen 
Curvt-E  ur.ims  r"  »ii.  t.m.  ^g  particularly  applicable  to 

receiver  design.  On  the 
left-hand  side  of  the  sheet 
curve  A  relates  to  soft  iron  and  is  applicable  to  pole  pieces 
and  diaphragms,  while  curve  G  is  for  glass-hard  steel,  useful  in 
connection  with  permanent  magnets.  The  lower  horizontal  scale, 
beginning  at  the  left-hand  corner  and  reading  to  the  right,  gives 
the  value  of  JC  in  gilberts  per  centimeter  of  length  of  coil;  that  is, 
if  we  suppose  the  magnetomotive  force  to  be  created  by  coil  of  wire 
supplied  by  a  current,  each  centimetre  of  the  coil  must  produce  3C 
gausses.  This  is  the  intensity  of  the  field,  or  number  of  lines  of 
force,  or  number  of  maxwells  per  sq.  cm.  inside  the  coil,  so  long  as 
it  is  occupied  by  air  or  other  non-magnetic  material.  Now,  suppose 
a  piece  of  soft  iron  to  be  inserted  in  the  coil,  and  the  current  travers- 
ing it  to  be  slowly  augmented  so  that  X  may  increase  from  zero 
to  any  desired  amount.  Instead  of  the  flu.x  <1>  being  numerically 
equal  to  and  growing  in  direct  proportion  with  3C,  as  would  be  the 
case  if  the  coil  were  occupied  by  non-magnetic  material,  it  is  found 
to  be  enormously  increased,  and  by  measuring  the  values  of  the 
flux  with  different  values  of  3C.  a  curve  can  be  plotted  showing 
the  relation  between  them.  Curve  A  is  such  a  line.  Scale  No.  I 
on  the  left-hand  side  of  the  sheet  gives  the  number  of  gausses  or 
maxwells  per  sq.  cm  in  the  iron,  which  is  usually  represented  by  a 
script  letter,     (R.     In  order  to  exhibit  the  entire  curve  rather  small 
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scales  had  to  he  choicii,  but  as  (or  receiver  clesiKit  the  lower  portions 
of  tlie  curve  are  inipurtaiit,  and  the  l)e|[innin|{  of  curve  .1  is  sliuwii  con- 
.siderahly  inagnitied  oil  the  riglit  hand  of  the  sheet  marked  .-!'.  The 
lower  horizontal  scale  designated  ./'  gives  the  value  of  OC  in  gausses 
for  this  curve  and  reads  from  litiltl  to  Uit.  Scale  No.  2  on  the  left 
haiul  of  the  cut  gives  the  corresponding  values  of  iB .  When  JC 
eipials  t  (curve  ./')  iB  is  found  to  he  1,550;  with  .1C  =  ^S,  (B 
is  (),J50  (curve  .-1)  and  this  enormous  increase  in  llu.x  continues 
in  nearly  the  .same  ratio  till  3C  =  5.  It  seems,  then,  as  if  the 
ability  of  the  iron  to  carry  the  flux  gradually  became  exhausted, 
and  as  JC  is  increased  the  ratio  between  (B  and  K  decreases 
until  it  finally  falls  nearly  to  unity.  This  curious  property  of  iron 
to  increase  the  flux  has  been  usually  explained  by  saying  that  the 
ri-lui'tance  of  the  iron  is  much  less  than  that  of  air,  or  in  other 
words  that  its  pcniwuhility  is  much  greater.  The  symbol  of  per- 
meability is  the  Greek  letter  ,"  and  the  points  on  the  curves,  .-/  and  .1', 
may  be  expressed  by  the  relation  (B  =  /'  JC-  In  electrical  parlance 
one  would  say  that  the  iron  was  a  much  belter  conductor,  or  had 
much  less  resistance.  It  is  improbable  that  this  explanation  is  a 
correct  one,  but  it  forms  the  easiest  working  hypothesis  that  one 
can   employ.      By   calculating  the   various   xahics  of   "    in   terms   of 

,1C    from  the  formula    «  =    —     a  verv  useful  curve  ninv  bo  plotted 

.10 
showing  the  reluctance  of  iron  as  compared  with  air  for  all  values 
of  3C.  Such  a  curve  is  shown  at  C  (Fig.  13).  The  values  of  3C 
are  shown  on  the  same  lower  scale  as  for  curve  A,  while  the  values 
of  ."  are  given  by  scale  No.  2  on  the  left  hand.  This  curve  rises 
suddenly  from  O  to  about  2.500.  then  abruptly  turns  and  drops 
toward  the  horizontal  axis,  at  first  very  rapidly  and  then  slowly, 
till  it  nearly  reaches  unity.  By  means  of  the  data  exhibited  in 
these  curves,  it  is  easy  to  determine  for  soft  iron  either  the  reluc- 
tance per  cubic  centimetre,  the  magnetomotive  force  needed  to 
produce  any  desired  flux,  or  the  flu.x  which  will  be  obtained  with 
any  given  value  of  3C.  For  example,  with  a  magnetomotive  force 
of   JC  =  15  gilberts  per  linear  centimetre,  the  value  of    (B    is  14,000 

gausses,  ,"     is  1,000,  and  the  reluctance  per  cubic  centimetre  is 

1,000 

=  .001  oersteds. 

Curves  G  and  G'  contain  similar  data  for  hard  steel  such  as 
might  be  employed  for  receiver  magnets.  There  is  a  striking 
ditTerence  between  the  curve  for  steel  and  that  for  iron.  At  all 
points  the  value  of  (B  for  steel  is  much  less  than  for  iron  with 
the  same  value  of  3C,  and  consequently  fi  is  correspondingly 
smaller.  Again,  the  curve  iB  is  less  concave  toward  the  horizontal 
axis,  which  means  that  steel,  unlike  iron,  does  not  show  so  marked 
a  saturation  point  beyond  which  it  is  difficult  to  push  magneti- 
zation. Curve  G'  gives  the  value  of  n  for  curve  G  in  a  manner 
similar  to  the  data  shown  bv  curve  C  for  curve  A. 


Steam  Turbine  Unit  for  Omaha   Light  and  Power. 


On  account  of  the  increase  in  its  lighting  and  power  business  in 
Omaha,  Neb.,  and  the  purchase  of  the  central  station  in  Council 
Bluffs,  Iowa,  the  New  Omaha  Thomson-Houston  Electric  Light 
Company  is  planning  improvements  to  its  system  and  an  important 
addition  to  its  power  station.  This  new  addition  will  consist  of 
a  1.500-kw  Curtis  turbo-alternator,  four  boilers  and  condensing 
apparatus.  The  pow-er  house  of  the  company  is  located  on  the 
Missouri  River  in  the  eastern  part  of  the  city  and  at  present  contains 
live  direct-connected  units,  the  plant  having  been  changed  over 
from  a  belt-driven  system  about  five  years  ago.  Two  of  the  units 
consist  of  300  kw  alternating-current  generators,  driven  by  400-hp 
horizontal  tandem-compound  engines.  Another  engine  of  the  same 
tj'pe  and  size  drives  a  300-kw  alternating-current  and  a  325-kw 
direct-current  generator  on  the  same  shaft,  current  being  taken 
from  either  machine  to  meet  the  demands  on  the  alternating  and 
direct-current  distribution.  A  750-hp  tandem-\Compound  engine 
drives  in  a  similar  manner  a  500-hp  alternating-current  and  a  325- 
hp  direct-current  machine.  The  fifth  unit  comprises  a  i.ooo-kw 
alternator  driven  by  a  i, 500-hp  cross-compound  engine.  All  of  the 
engines  are  of  the  Mcintosh  &  Seymour  make,  and  the  generators 
are  General  Electric  machines.  All  five  units  are  run  in  parallel 
with  very  little  trouble. 

The  alternators  are  monocyclic,  delivering  current  at  2,300  volts. 
The  direct-current  generators  deliver  a  500-volt  current  that  is  used 


principally  for  liKlit  and  power  purposes.  Alternating  current  is 
di»tril)uted  fur  lightiiiR  and  power  through  .2j6-volt  secondaries. 
Arc  lamps  in  six  series  circuits  of  100  lamps  each  arc  operated 
through  coiistani-curreiit  transformers,  the  voltage  varying  from 
7,500  to  8,o<K)  volts.  Service  is  supplied  from  the  power  house  to 
South  (Jinaha  and  Council  HlufTs  through  5, 500-volt  transimssi<jn 
lines,  the  power  being  distributed  in  those  cities  from  transformer 
stations  at  2,300  and  236  volts.  A  short  account  of  the  Uniaha 
lighting  situation,  printed  in  the  Electkical  World  and  ENUiNtER 
of  November  24,  I'/X),  gave  a  mere  detailed  mention  of  the  mono- 
cyclic system  and  the  South  Omaha  plant. 

The  new  steam  turbine  unit  will  be  installed  in  the  jiresent  power 
house.  It  will  be  of  the  new  Curtis  vertical  type  as  manufactured 
by  the  General  Electric  Company,  and  described  in  Elkctkical  World 
A.VD  Engineer  of  May  23,  1903.  The  unit  will  have  a  speed  of  goo 
r.p.m.  and  will  deliver  a  2,300-volt,  three-phase,  6o-cycle  current. 
The  capacity  per  phase  will  be  377  amp.  The  machine  will  have 
eight  poles  and  will  be  designated  as  the  company's  AT  B  type.  Its 
speed  variation  is  not  to  exceed  two  per  cent,  from  no  load  to  full 
load,  although  a  sudden  variation  may  cause  a  four  per  cent,  mo- 
mentary speed  fluctuation.  The  regulation  is  guaranteed  to  be  within 
eight  per  cent.,  and  for  a  50  per  cent,  overload  for  two  hours  the 
temperature  rise  is  not  to  exceed  55'  C.  The  maximum  excitation 
is  to  be  125  volts.  The  turbine  unit  is  guaranteed  to  be  capable  of 
carrying  a  100  per  cent,  overload  momentarily  without  injury.  It 
will  operate  on  150  pounds  steam  pressure  or  possibly  on  200  pounds 
with  superheat.  A  steam  consumption  of  20.5  pounds  of  dry  steam 
per  kw-hour  is  specified  at  full  load  and  22  pounds  at  half  load. 
The  turbine  will  be  16  ft.  9  in.  high  and  will  be  10  ft.  in  diameter  at 
the  base.  Its  weight  is  125,000  pounds.  According  to  contract, 
the  unit  is  to  be  shipped  in  January,  1904.  For  condensing  purposes 
in  connection  with  the  turbine  there  will  be  installed  a  2,000-hp 
Worthington  surface  condenser. 

The  present  boiler  equipment  of  the  Omaha  Thomson-Houston 
plant  comprises  four  375-hp  Heine,  one  375-hp  Edgemoor  and  five 
125-hp  tubular  boilers.  The  tubular  boilers  are  to  be  replaced  by 
four  500-hp  Babcock  &  Wilcox  boilers,  set  in  two  batteries.  They 
will  be  equipped  with  superheating  coils  and  Babcock  &  Wilcox 
chain-grate  stokers. 

After  the  new-  turbine  unit  is  installed  it  is  the  company's  plan 
to  change  over  the  monocyclic  to  a  three-phase  system. 

The  company  has  just  completed  putting  its  wires  underground 
in  the  central  district  of  the  city,  the  area  extending  ten  blocks 
east  and  west  and  five  blocks  north  and  south.  In  the  underground 
work  there  was  used  250,000  ft.  of  cable,  400,000  ft.  of  duct  and  25,- 
000  ft.  of  Edison  tube.  McRoy  &  Camp  conduit  and  bituminous 
paper  duct  were  used.  Practically  all  the  construction  lies  in  the 
alleys,  and  transformers  of  20  to  50-kw  capacity  are  located  in 
manholes  every  block. 

On  May  i  the  new  Omaha  Thomson-Houston  Electric  Light 
Company  purchased  the  Citizens'  Gas  &  Electric  Company,  of  Coun- 
cil Bluffs,  to  which  it  had  been  supplying  power  for  the  past  two 
years,  the  Citizens'  Company  having  leased  two  years  ago  the  Coun- 
cil Bluffs  Gas  &  Electric  Company,  the  original  lighting  company 
in  Council  Bluffs.  The  Citizens'  Company  has  $150,000  capital 
stock  and  is  bonded  for  $388,000.  It  will  probably  be  continued 
under  its  present  name. 

As  the  Omaha  Thomson-Houston  Company  acquired  control  of 
the  South  Omaha  plant  nearly  three  years  ago  (see  Electric.\l 
World  and  Exgixeer  November  24.  1900),  it  now  controls  the 
lighting  and  power  situation  in  the  three  cities — Omaha,  South 
Omaha  and  Council  Bluffs.  Steps  are  being  taken  to  reorganize  the 
company  in  order  to  issue  new  bonds  and  take  up  the  old  ones  at 
a  lower  rate  of  interest.  It  is  proposed  that  the  new  company  issue 
$1,350,000  5  per  cent,  first  mortgage  bonds,  $481,800  preferred  cumu- 
lative 5  per  cent,  stock  and  $2,000,000  common  stock  to  take  care 
of  its  bonded  indebtedness,  floating  debt,  new  improvements  and 
the  acquisition  of  the  Council  Bluffs  property.  It  is  probable  also 
that  a  new  name  will  then  be  adopted  by  the  reorganized  company. 

In  addition  to  the  increase  in  generating  capacity  of  the  power 
plant  spoken  of  above,  there  has  been  considerable  talk  of  the  com- 
pany developing  directly  or  indirectly  some  of  the  water  powers 
that  lie  from  30  to  100  miles  west  of  Omaha.  There  are  said  to  be 
several  excellent  opportunities  in  that  direction  and  the  question  of 
their  successful  development  would  depend  upon  receiving  the 
lighting  and  street  railway  power  in  Omaha. 
The  officers  of  the  new  Omaha  Thomson-Houston  Electric  Light 
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Company  are  as  follows:  President,  Fred.  A.  Nash;  vice-president, 
Henry  W.  Yates;  secretary  and  treasurer,  S.  E.  Schweitzer;  direc- 
tors, Fred.  A.  Nash,  Henry  W.  Yates,  C.  E.  Yost,  George  W. 
Holdrege  and  Guy  C.  Barton ;  general  superintendent,  R.  A.  Mc- 
Laughlin ;  purchasing  agent,  \V.   B.    Whitehorn. 


concrete  bed  and  track  was  then  lifted  bodily,  when  it  could  readily 
be  broken  with  spikes  and  sledges  in  the  ordinary  way  from  the 
top  and  removed. 

Spaces  were  Pr-f  <"i   iti  tlic  trench  for  the  cast-iron  yokes,  which 


London  Conduit  Railway  System. 

Last  month  the  first  section  of  the  electric  railway  system  of  the 
London  City  Council  was  put  in  operation,  comprising  8  miles  of 
double  track  on  Surrey  side.  A  second  section  of  19J4  miles  is  now 
under  construction,  and  a  third  section  of  7  miles  will  soon  be  com- 
menced. 

A  central  power  house  for  the  completed  system  is  being  erected 
at  Greenwich,  current  being  at  present  supplied  from  a  temporary 
plant.  The  order  already  placed  for  generating  plant  includes'  two 
1,500-kw  direct-current  machines  and  three-phase  machinery,  con- 
sisting of  two  1,500-kw  alternating  generators  and  eleven  300-kw 
motor-generator  sets,  and  other  small  auxiliary  sets,  including  small 
motor-generator  sets  and  steam-driven  exciters.  Two  1,500-kw 
direct-current  machines  are  coupled  direct  to  Ferranti  vertical  en- 
gines. They  are  12-pole  compound-wound  generators,  and  when 
running  at  a  speed  of  150  r.p.m.  develop  at  full  load  2,400  amp.  at 
625  volts.  All  of  the  electrical  machinery  will  be  supplied  by  Dick, 
Kerr  &  Co.,  which  firm  has  also  supplied  the  complete  equipment  of 
200  cars  for  the  section  just  opened.  All  the  track  work  for  the 
first  section  was  done  by  Messrs.  J.  G.  White  &  Co.,  under  specifi- 
cations of  Dr.  Alexander  B.  W.  Kennedy,  of  Kennedy  &  Jenkins, 
which  were  somewhat  modified  to  suit  the  circumstances. 

The  conduit  system  is  employed,  and  in  its  construction  some  novel 
features  were  encountered,  owing  to  the  fact  that  the  former 
horse  car  track  was  laid  in  concrete.  It  was  found  that  the  old 
method  of  breaking  out  the  old  construction  with  road  spikes  and 
sledges  was  not  only  slow  but  costly,  and  some  other  quicker  method 
had  to  be  adopted. 

The  margin  of  the  old  track  on  the  outside  was  broken  out  just 
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are  at  3-ft.-9-in.  centers  throughout  the  whole  length  of  the  conduit, 
after  which  the  rails  were  put  in  place  and  aligned,  and  the  conduit 
was  built  up  by  wooden  molds.  With  the  yokes  as  closely  placed 
together  as  this  a  lighter   form  can  be  used,  and  in   some  ways   it 
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FlCi.    2. CROSS    SECTION'    AT    INSULATOR    BO.X. 
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FIGS.    3    AND    4. — PLAN    AND    SECTION. 


enough  to  permit  the  insertion  under  the  concrete  bed  of  special 
lever  jacks.  A  distance  of  some  50  ft.  to  60  ft.  was  dealt  with  at 
a  time,  and  the  jacks  are  spaced  at  about  4  ft.  to  6  ft.  centers,  as 
the  lifting  resistance  of  the  bed   may  require.     The  entire  existing 


strengthens  the  construction,  especially  preserving  the  position  of 
the  slot  rail  and  preventing  it  at  all  times  from  closing  by  outside 
pressure.  The  slot  rail  is  of  the  Z-type,  having  a  vertical  web,  and 
is  constructed  so  that  any  surface  water  drops  easily  to  the  bottom 
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of  the  conduit  from  which  it  is  drained  by  special  sewer  connections. 
The  service  raiU  arc  7  in.  higli,  with  7  in.  width  of  Iwsr,  liaving  a 
Kroove  I  I-IO  in.  wide  for  straiKht  tr.uk  and  I  j-16  in  <«n  the  curves, 
The  tie-bars  arc  attached  noi  only  to  the  slot  rail  and  the  yoke, 
but  by  extension  pieces  they  are  attached  to  the  rail  sn  as  to  pre- 
serve a  perfect  gauge.  The  wooden  molds  used  for  building  up 
the  conduit  are  in  two  parts. 
The    conductors    used    arc    similar    to    those    employed    in    New 


FIG.   6. — SECTIONS  OF   WOODKN'    MOLD  I  OK  1(1X1(111    .^^■|l  Ol'    I.\SIL,\T0R 
UO.S. 

York,  and  are  supported  by  iii,sulalor>  ivory  15  ft.  As  provision 
has  to  be  made  for  inserting  or  removing  the  conductor  bars  special 
gaps  are  left  in  the  conduit,  except  where,  as  in  most  cases,  the 
sump  holes  for  draining  the  conduit  to  the  sewers  afford  this  facility. 
The  conductor  bars  are  fed  into  the  conduit  at  the  manholes  and 
are  suspended  by  means  of  special  tools  to  small  carriages  running 
on  the  tops  of  the  slot  rails,  and  in  this  way  are  carried  to  the  point 
where  they  are  required  and  secured  to  each  insulator;  the  necessary 
bonds   for  conr.tciing  elecirically   the  adjacent  T-rails   are  fixed  in 


position  by  a  special  hydraulic  press,  which  can  be  used  through 
the  insulator  box  opening. 

Drainage  sumps  of  ample  size  are  provided  at  intervals  of  about 
50  yards,  as  the  grade  of  the  road  may  recjuire,  and  these  sumps  are 
trapped  and  connected  to  the  nearest  sewer. 

Another  point  of  interest  in  connection  with  the  equipment  of 
the  lines  was  the  fact  that  the  present  horse  traffic  was  kept  going 
during  the  reconstruction.  Moreover,  the  vehicle  traffic  on  the 
streets  under  reconstruction  was  considerable,  so  that  provision 
and  maintenance  of  a  temporary  track  became  an  important  factor, 
and  necessitated  a  special  flat  section  rail  which  would  be  surmounted 
without  injury  to  springs  of  the  passing  vehicles. 


A.  S.  M.  E.  Meeting. 

The  forty-seventh  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  at  the  United  States  Hotel,  Saratoga,  June 
23  to  28.  The  programme  includes  papers  on  the  following  subjects: 
T.  A.  Waldron,  on  "Steam  Turbines  from  the  Operating  Stand- 
point" ;  D.  S.  Jacobus,  "Curves  of  Water  Consumption  for  Various 
Horse-Powers  of  Several  Engines" :  \V.  I.  Slichter,  "Alternating- 
Current  Motors  for  Variable  Speed,"  etc.  Trips  will  be  made  to 
the  General  Electric  factories,  Hudson  River  power  plants,  Union 
College,  Schenectady,  etc.  The  local  committee  has  Mr.  A.  L. 
Rohrer  as  chairman  and  includes  H.  G.  Reist,  secretary;  H.  G. 
Hammett,  treasurer;  August  H.  Kruesi,  J.  F.  McElrov,  H.  A. 
Moody.  W.  B.  Potter.  Prof.  W.  L.  Robb,  W.  L.  R.  Emmet. 


Kccciii  lilcctrochcmical  Developments. 

Ity  Clinton  I'ail  Townsend. 

LLKllHIC    FUHNACK. 

An  electric  furnace  method  patented  by  Carl  Gustaf  Patrik 
de  Laval,  of  Stnckholin,  Sweden,  is  inleiirfcd  more  particularly  for 
the  reduction  and  distill:ition  of  such  volatile  metals  as  zinc,  the 
heat  being  radiated  against  the  charge  from  an  arc  or  incandescing 
conductor  placed  at  some  distance  therefrom,  thus  following  the 
lines  of  the  tjibbs  method  for  the  distillation  of  phosphorus.  The 
feature  of  novelty  lies  in  the  form  given  to  the  stack  of  the  charge 
in  the  furnace  :ind  its  positi(jii  relative  to  the  source  of  heal,  the 
arrangement  being  such  that  the  reduction  of  the  ore  occurs  in  the 
less  intensely  healed  jjortion  of  the  furnace  whereby  danger  of  a 
too  rapid  or  even  explosive  liberation  of  gas  is  avoided.  The  reduced 
metal  is  continuously  moved  forward  toward  the  source  of  heal, 
the  final  and  (juieter  reaction  involving  the  fusion  or  distillation 
i»l  the  metal  occurring  in  immediate  proximity  to  the  arc. 

The  arrangement  of  the  furnace  is  illustrated  in  the  cut,  in  which 


F.I,HTkl(_    FUkN.\(K. 

2  represents  an  arc,  or  incandescing  carbon  rod,  and  6  the  furnace 
charge;  a  hopper,  13,  and  reciprocating  piston,  11,  are  provided 
lor  maintaining  the  form  and  dimensions  of  the  latter.  The  reaction 
'egins  under  the  moderate  temperature  conditions  at  the  peak  of 
the  stack,  and  is  completed  on  its  middle  or  lower  slope,  at  the  region 
of  highest  temperature. 

Reference  should  perhaps  be  made  in  this  connection  to  the  simple 
furnace  construction  of  Chavarria-Contardo.  heretofore  described 
in  these  columns  (July  13,  1901).  This  furnace  resembles  the 
present  construction  in  that  it  subjects  the  charge  to  the  heat  of 
an  arc  located  out  of  contact  with  the  material  and  in  that  the 
charge  is  subjeced  to  a  progressively  increasing  temperature  in  the 
course  of  its  movement  through  the  furnace;  it  goes  a  step  beyond 
the  present  construction,  however,  in  that  the  escaping  gases  of 
reaction  are  utilized  for  a  heating  of  the  charge  which  is  preliminary 
to  the  reduction. 


New  Telephone  Patents. 


AUTOMATIC    PAY     STATIONS. 

For  some  few  years  automatic  pay  stations  have  been  I'le  subject 
of  very  general  consideration  among  telephone  men.  The  pay  station 
has  always  been  practically  attractive  as  a  source  of  revenue,  but 
the  difficulty  of  collecting  for  calls  has  at  times  been  no  mean  one. 
Many  of  the  early  automatics  were  very  crude,  and  it  was  possible 
not   only   to   deceive   the   onerator,   but   to   rob   the  pay  station,   of 


FIG.    I. — LEWIS   TELEPHONE    LOCK. 

which  possibilities  certain  persons  were  not  slow  to  take  advantage. 
The  next  difficulty  with  this  type  of  apparatus  was  the  substitution 
of  slugs  for  coins.  Then  came  the  annoyance  from  the  depositing 
of  coins  when  the  operator  was  not  present  upon  the  circuit,  and 
the  consequent  disputes  regarding  the  return  of  such  coins.     These 
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and  other  early  difficulties  bring  us  down  to  the  pay  station  coin 
collectors  of  the  present  day.  Of  these,  there  are  several  types,  and 
as  evidence  that  perfection  has  not  as  yet  been  attained,  we  have 
for  present  consideration  five  patents  just  issued  for  coin  collecting 
pay  stations. 

One  of  the  most  novel  of  these  collectors  is  that  by  W.  S.  Paca, 
of  Erie,  Pa.  The  top  of  the  box  of  this  collector  carries  a  central 
crank  and  a  set  of  circular  apertures,  each  of  the  exact  size  of  a 
particular  kind  of  coin.  Immediately  beneath  the  cover  of  the  box 
are  two  metal  plates,  one  moving  with  the  crank  and  having  aper- 
tures exactly  to  correspond  with  those  in  the  top ;  the  other  sta- 
tionary and  mounted  immediately  beneath  the  movable  plate.  An- 
nular slots  are  made  in  the  underside  of  the  cover,  one  for  each 
aperture,  and  these  are  of  such  depth  that  taken  with  the  thickness 
of  the  moving  plate  just  sufficient  vertical  space  is  left  for  a  coin 
of  the  thickness  proper  for  that  denomination.  The  crank  is  allowed 
a  slight  angular  rotation,  and  when  a  coin  is  dropped  in  place,  and 
the  crank  turned,  the  coin  passes  at  once  beneath  the  cover.  As  it 
progresses,  it  passes  over  an  aperture  in  the  stationary  plate  slightly 
smaller  than  its  nominal  size.  If  it  be  too  small,  it  will  fall  through 
without  result.  If  of  proper  size  it  will  pass  to  a  trigger,  which 
being  engaged  will  sound  a  distinctive  gong,  thus  indicating  its 
receipt.  After  sounding  the  gong,  it  drops  through  a  second  aper- 
ture in  the  stationary  plate  into  the  coin  box.  If  a  thin  coin  of 
proper  diameter  is  tried,  it  will  follow  exactly  this  course,  but  will 
ride  over  the  signal  trigger.  If  a  coin  be  once  started  under  the 
cover  it  is  impossible  to  return  the  crank  until  it  has  been  deposited, 
as  a  ratchet  prevents  such  leturn  until  such 
time  as  a  lifting  guard  plate  has  raised  the 
pawl  at  the  end  of  the  normal  stroke. 

TELEPHONE  LOCKS. 

^-mmfifiYimT^  Two  of  the  present  patents  are  for  "Tele- 
phone Locks,"  arranged  to  engage  the 
switch  liook  of  a  telephone  set  until  released 
by  a  coin.  One  of  these,  shown  at  the  left 
of  Fig.  I,  is  almost  self-explanatory.  The 
switch  hook,  shown  in  shaded  section,  en- 
gages a  spring  latch.  When  a  coin  is  de- 
posited, it  trips  the  trigger,  but  is  held  in 
the  slot  until  the  latch  has  receded  its  full 
extent  under  the  influence  of  the  rising 
switch  hook.  The  second  lock  is  rather 
simpler  than  the  first,  and  is  shown  in  Fig. 
2.  The  descending  coin  trips  the  trigger, 
and  is  held  until  the  ascending  latch  opens  a 
.  passage  into  the  coin  box.  The  patents  for 
both  these  locks  are  assigned  to  the  Con- 
troller Company  of  America,  the  former 
being  the  invention  of  E.  G.  Lewis  and  the  latter  of  W.  H.  Scott. 

COIN    COLLECTOR. 

Charles  E.  Scribner  has  patented  the  fourth  coin  collector  under 
consideration  and  has  assigned  his  patent  to  the  Western  Electric 
Company,  of  Chicago.  Mr.  Scribner's  apparatus  provides  that  in 
case  an  unsuitable  coin  is  deposited,  or  in  case  the  desired  connection 
fails,  the  coin  is  returned  to  the  depositor.  It  also  provides  for  the 
return  of  a  coin  deposited  in  the  slot,  while  another  coin  is  within 
the  machine  and  unused,  a  condition  which  sometimes  exists.  Still 
another  feature  of  the  device  is  that  no  signal  can  be  given  the 
central  office  until  a  coin  is  in  the  slot ;  and  thus  no  useless  annoy- 
ance is  given  the  operators,  such  as  false  calls  or  waiting  for  change 
to  be  obtained.  Fig.  3  shows  two  vertical  sections  of  the  collector. 
From  that  to  the  left  it  will  be  seen  how  a  coin  follows  the  slot 
until  it  strikes  the  pin,  a',  and  drops  between  the  pins,  /  and  e^ 
The  pin,  e',  is  rigid,  while  c'  is  pivoted  and  held  toward  e^  by  a 
spring.  When  the  coin  drops  between  these  pins,  e^  is  pushed  back 
and  closes  the  normally  open  signal  circuit,  so  that  the  rising  of 
the  hook  may  signal  central.  Only  in  case  the  coin  is  of  normal 
size  will  it  remain  between  these  pins.  If  it  is  too  small,  it  will 
fall  through,  and,  striking  projection  rf',  will  pass  into  the  return 
chute.  Now  the  pins,  c'  and  c',  are  carried  by  the  armature  of  a 
polarized  relay,  and  either  may  be  withdrawn  from  the  coin  slot 
by  the  central  office  operator  at  will,  by  the  mere  application  of 
current  of  the  proper  polarity.  If  the  connection  fails,  she  with- 
draws, e' ;  if  it  succeeds,  she  withdraws,  e^.  the  coin  taking  a  course 
to  the  right  into  the  coin  box  or  to  the  left  into  the  return  chute. 


The  return  of  a  second  coin  deposited  while  another  is  already  in 
place  is  evident,  as  striking  the  top  of  the  unused  coin,  it  is  deflected 
into  the  chute  around  the  pin,  a'. 


-SCOTT  TELEPHONE  ' 
LOCK. 


PAY    STATION    SIGNAL. 


A  pay  station  signal  is  the  subject  of  a  patent  granted  to  E.  P. 
Baird.  This  signal  is  that  which  notifies  the  central  office  that  a 
coin  has  been  deposited.  It  consists  of  a  tongue  of  sheet  metal 
which  is  attached  to  the  coin  box  and  is  in  position  to  be  plucked 


FIG.   3. — SCRIBNER   PAY   STATION. 

by  the  coin-depositing  apparatus.  This  spring  can  give  three  dis- 
tinctive tones :  first,  when  free  to  vibrate  at  its  normal  pitch  ;  sec- 
ondly, when  its  vibrating  length  is  shortened  by  setting  up  a  screw 
against  it  midway  of  its  length ;  and,  thirdly,  when  the  screw  is 
set  up  lightly  so  that  it  is  tapped  by  the  spring  at  each  vibration. 

SIMPLE   CENTRAL    ENERGY    SYSTEM. 

Of  the  other  patents  one  of  the  more  interesting  is  that  of  C.  B. 
Smith,  of  New  York  City,  which  describes  a  rather  simple  central 
energy  system,  in  which  the  auxiliary  apparatus  is  reduced  to  a  very 
few  elements.  The  system  has  the  disadvantage  of  using  series 
spring  jacks,  but  it  has  the  advantage  of  a  two-strand  cord,  which, 
from  a  maintenance  point  of  view,  somewhat  offsets  it.  Fig.  4 
shows  the  circuits  of  this  system.  It  will  be  seen  that  both  poles 
of  the  common  battery  are  permanently  connected  to  the  subscriber's 
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FIG.  4. —  SMITH   TELEPHONE  EXCHANGE. 

line;  one  directly  and  the  other  through  a  retardation  coil.  The 
closing  of  the  circuit  of  a  line  causes  the  line  relay  to  attract  its 
armature  and  light  the  line  lamp,  the  circuit  of  this  latter  passing 
through  the  series  contacts  of  the  several  jacks.  When  a  plug 
is  inserted  the  line  lamp  circuit  is  opened,  while  a  supervisory  lamp 
circuit  is  formed  involving  the  back  contact  of  the  relay.  The 
lighting  of  the  lamp  in  this  circuit,  therefore,  corresponds  to  de- 
energization  of  the  relay;  i.  e.,  the  return  of  the  receiver  to  the 
hook.  The  talking  circuit  also  involves  a  novel  feature,  viz. :  the 
use  of  an  induction  coil  in  the  cord  circuit,  serving  for  both  sub- 
scribers of  any  one  connection.  Thus,  the  primary  circuit  is  trace- 
able from  the  battery  through  the  subscriber's  line  and  instruments 
and  the  coarse  winding  of  the  cord  circuit  coil,  while  the  secondary 
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coiii|ii'isi's  a   liri(l|{c  consisting  ot   tlic  linr  wiixliiiK  of  this  iml  aiul 
tlie  condenser  in  series. 

COMBINATION     IIKUI'    AND    JAi'K. 

S.  M.  Ericsson,  of  Sweden,  has  invented  :t  i-oiiiliiiiation  <lro|) 
and  jack  which  has  the  feature  of  causing  a  line  to  test  busy  as 
soon  as  a  signal  arrives.  Tlie  drop  coil  is  situated  in  tiic  base  of 
the  jack  and  releases  a  spring-actuated  telescoping  sleeve,  which, 
therefore,  bounds  forward,  indicating  the  arrival  of  a  call.  As  the 
sleeve  moves  forwaril,  it  contacts  battery  with  the  test  ring  circuit 
of  the  spring  jacks.  The  insertion  of  a  plug  in  the  answering  jack 
makes  the  normal  test  circuit,  restores  the  sliding  sleeve  against 
the  spring  pressure  and  latdies  it  ready  to  indicate  another  signal 
whenever  the  plug  has  been  removed. 

.•\  receiver  holder  is  the  subject  of  a  patent  to  A.  J.  Briggs,  of 
Allegheny,  I'a.  This  consists  of  the  usual  receiver-holding  clamp 
upon  the  end  of  an  adjustable  linkage.  The  novelty  comprises  a 
system  of  levers  connected  to  the  hook  switch  to  render  the  depres- 
sion of  this  a  matter  of  convenience.  A  short  adjustable  trans- 
mitter arm  has  been  patented  by  W'ni.  Kaisling.  This  arm  is  pivoted 
behind  the  plane  of  the  inside  of  the  hinged  box  cover,  bringing  the 
transmitter  close  to  the  box,  yet  giving  a  satisfactory  vertical  adjust- 
ment to  accommodate  persons  of  diflfercnt  heights.  This  arm  is 
made  tubular,  and  therefore  forms  a  runaway  for  the  cords,  thus 
removing  these  from  liability  to  abuse. 

A  "Vocal  Guard,"  comprising  a  semi-flexible  horn  for  confining 
the  sound  of  the  voice  has  been  invented  by  W.  J.  Donihue.  This 
horn  can  be  clamped  to  the  transmitter  forming  an  air-tight  joint. 
The  outer  edge  is  shaped  to  the  face  so  as  to  contact  with  the  chin, 
chocks  and  bridge  of  the  nose.  Thus  the  voice  of  the  speaker  is 
confined  entirely  within  the  horn  and  cannot  be  heard  by  others 
in  the  neighborhood. 

Mr.  Y.  S.  Stone,  of  Boston,  has  obtained  two  more  patents  con- 
cerning features  of  his  selective  signalling  system  depending  upon 
resonating  circuits.  Both  new  patents  refer  primarily  to  the  simul- 
taneous signalling  of  two  or  more  stations,  and  both  are  assigned 
to  the  American  Bell  Company. 

A  pole-changer  and  a  magneto  complete  the  inventions  at  hand. 
The  former  is  shown  in  several  forms  in  a  patent  issued  to  Mr. 
J.  Crawford,  of  Denver,  and  comprises  a  pole-changer  designed  to 
give  not  only  alternating  currents,  but  also  to  give  positive  and 
negative  impulses  for  selective  ringing.  The  improvement  in  mag- 
netos consists  of  a  built-up  armature,  the  winding  for  which  can  be 
made  up  on  spools  within  which  the  core  can  be  assembled. 


Data  as  to   Western   Union   Pole  Cutting. 

According  to  data  from  Western  Union  sources,  the  Pennsylvania 
Railroad  has  cut  down  thus  far  680  miles  ot  poles  and  9,813  miles 
of  wire  in  Pennsylvania,  and  245  miles  of  poles  and  403  miles  of 
iron  wire  along  the  Pennsylvania  Railroad  system  in  the  State  of 
Pennsylvania  and  the  West  Jersey  &  Seashore  Railroad,  in  New 
Jersey.  In  no  other  States  were  any  considerable  amount  of  poles 
and  wires  cut  down.  The  Western  Union  values  the  property  de- 
stroyed at  $1,000,000.  The  cash  value  of  this  property  is  conser- 
vatively estimated  at  $850,000. 

Should  the  United  States  Supreme  Court  sustain  the  appeal  of 
the  Western  Union  from  the  United  States  Circuit  Court,  the  West- 
ern Union  will  immediately  bring  suit  against  the  Pennsylvania 
for  this  property  destroyed  and  the  damages  resulting  therefrom. 
On  the  other  hand,  should  the  appeal  of  the  Western  Union  be  dis- 
missed by  the  United  States  Supreme  Court,  the  Pennsylvania 
will  sue  the  Western  Union  for  the  expense  of  cutting  down  and 
removing  this   property   from   land   belonging   to   the  Pennsylvania. 

For  the  year  ending  June  30,  1902,  the  W^estern  Union  had  196,115 
miles  of  poles  and  1,029,984  miles  of  wires  in  operation.  The  total 
amount  of  property  destroyed  was  925  miles  of  poles  and  10,216 
miles  of  wire.  This  is  less  than  one-half  of  I  per  cent,  of  the  total 
mileage  of  poles  and  less  than  i  per  cent,  of  the  total  mileage  of 
wires.  As  the  Western  Union  is  still  operating  its  system  in  the 
State  of  Pennsylvania  along  the  highway  and  on  private  rights  of 
way.  it  is  said  that  the  loss  in  revenue  to  the  Western  Union  is  rather 
inconsiderable.  Of  course  it  does  no  business  at  stations  of  the 
Pennsylvania  Railroad.  Apart  from  that,  it  is  still  operated  through- 
out the  entire  State.  The  loss  of  revenue  to  the  Western  Union 
will  be  exceedingly  small  and  will,  it  is  asserted,  not  in  any  way 
affect  the  dividend  rate  for  1903. 


Earninijs   from    Street    Railway  OpLraiion. 

The  recent  census  oflice  report  on  street  railway  operation  in  the 
United  States  showed  gross  earnings  for  the  967  systems  of  $241,- 
584,(jy7.  It  is  now  interesting  to  note  some  comparative  figures  com- 
piled by  the  Utii'i-t  Raihitiy  Journal  for  1902,  from  the  data  pre- 
pared for  its  ;inini:il  voiiniie  of  ".Anieric.m  Street  Railway  Invest- 
ments." 

Thirty-eight  companies  report  gross  income  of  over  $1,000,000, 
compared  with  34  for  1901,  every  company  showing  an  increase. 
This  is  somewhat  remarkable,  as  1901  was  consitlcrcd  a  successful 
year,  while  several  causes,  including  the  anthracite  strike,  afTccted 
1902  earnings. 

Nineteen  roads  each  showed  in  1902  gross  receipts  of  between 
$500,000  and  $1,000,000;  88  earned  between  $roo,ooo  and  $500,000: 
65  between  $50,000  and  $100,000,  and  58  between  $25,000  and  $50,(XX). 

The  average  rate  of  increase  of  the  receipts  in  ifXJ2  over  1901  is. 
in  the  first  group,  8  per  cent. ;  in  the  second  group,  16.3  per  cent. ; 
in  the  third  group,  14.2  per  cent.;  in  the  fourth  group,  10.4  per  cent., 
and  in  the  fifth  grcjup  17  per  cent.  The  general  average  increase  for 
1902  over  1901  for  the  268  companies  compared  is  9  per  cent. 

Gross  earnings  by  groups  compare: 

1903  1902.  Increase. 

First    group    $159,336,273         $146,579.2"  $12,757,063 

Second  group : 13,303.572  ".432,553  1,871,019 

Tliird    group     18,898,211  16,546,196  2,352,015 

Fourth    group     4,408, 531  3.903.313  505.218 

Fifth     group     2,166,688  1,850,929  315.759 

Total      $198,113,275  $180,312,202         $17,801,073 

Assuming  roughly  that  like  periods  are  compared — which,  of 
course,  is  not  the  case  in  all  instances,  it  will  appear  that  while  268 
companies  thus  earned  $198,113,275,  the  other  699  companies  earned 
only  $43,471,422,  or  an  average  of  about  $60,000  apiece.  It  may  be 
pointed  out,  however,  that  the  268  companies  are  rarely  single  roads, 
but  consolidations,  as  there  are  some  fifteen  or  sixteen  hundred 
street  railways  in  the  country. 


CURRfcNT  NEWS  AND  NOTES. 

UNSIGHTLY  ADVERTISING  ON  POLES.— Whh  a  desire  to 
make  Brooklyn's  streets  more  sightly,  Deputy  Commissioner  Van 
Iderstine,  of  the  New  York  Department  of  Water  Supply,  Gas  and 
Electricity,  is  about  to  begin  a  vigorous  campaign  against  persons 
who  ha\e  been  using  the  telegraph  and  telephone  poles  for  adver- 
tising purposes.  Thousands  of  poles  throughout  the  borough,  says 
the  commissioner,  are  thus  defaced,  in  violation  of  the  law,  and 
are  an  eyesore  to  any  one  with  the  least  ethical  sense  and  civic  pride. 


POSTAL  WIRES  TO  P/IC/F/C— Officials  of  the  Postal  Tele- 
graph Company  have  been  in  Omaha  several  days  in  consultation  with 
the  officials  of  the  Union  Pacific  Railroad  relative  to  construsting  a 
line  of  wire  from  Omaha  to  San  Francisco  along  the  right  of  way 
of  the  Union  Pacific  road.  It  is  understood  from  Union  Pacific 
sources  that  while  no  definite  arrangements  have  been  made  for  se- 
curing the  right  of  way  to  the  Postal  Telegraph  Company,  negotia- 
tions are  still  on  and  will  probably  result  in  securing  the  concession 
that  will  enable  it  to  string  a  long  stretch  of  wires  parallel  and  com- 
peting with  the  Western  Union.  The  Postal  several  months  ago 
began  the  construction  of  a  part  of  this  line  as  a  test  case,  and  then 
awaited  the  outcome  of  the  case  of  the  Pennsylvania  road. 


WESTERN  UNION-PENNSYLVANIA  FIGHT.— It  is  stated 
that  the  Pennsylvania  Railroad  Company  directors  have  appropriated 
$289,000  for  the  building  of  telegraph  lines  along  the  company's 
system  east  of  Pittsburg  and  Buffalo,  to  replace  the  lines  of  the 
Western  Union  Telegraph  Company  recently  destroyed.  The  Postal 
Telegraph  Company  will  be  permitted  to  string  wires  on  the  new- 
poles,  and  it  is  expected  that  the  new  line  will  be  finished  before  cold 
weather  sets  in.  On  June  5,  counsel  for  the  Western  Union  Tele- 
graph Company  filed  a  petition  in  the  United  States  Circuit  Court 
at  Baltimore  for  condemnation  of  a  right  of  way  for  its  poles  and 
wires  along  the  line  of  the  Pennsylvania  Railroad  between  Phila- 
delphia and  Washington.  The  petition  claims  the  right  to  condemn 
under  an  act  of  Congress  passed  on  July  24,  1866,  which  provides 
for  the  right  of  telegraph  companies  to  construct  their  systems  along 
the  post  roads  of  the  United  States,  it  being  contended  that  the 
Pennsvlvania  Railroad  is  such  a  road. 
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COLLISION  LX  LOXDON  TUBE.— A  cablegram  from  London 
of  June  5  says :  The  failure  of  a  brake  to  work  caused  a  collision  on 
the  Underground  Railway  at  Westminster  this  morning.  Five  per- 
sons were  slightly  injured  and  traffic  was  completely  disorganized. 
One  locomotive  was  derailed. 

BAPTISTS  BAR  BABBLE.— M  Goshen,  Ind.,  on  June  3,  the 
old  order  of  German  Baptists,  whose  national  conference  closed  at 
Wakarusa,  voted  not  to  permit  its  members  to  use  telephones  in 
their  homes.  Nearly  five  thousand  people  attended  the  conference. 
Indiana  has  been  one  of  the  great  centers  of  the  independent  tele- 
phone movement. 


AUTOS  FOR  ST.  LOUIS.— It  is  stated  that  a  syndicate  of  St. 
Louis  merchants  is  contemplating  the  establishment  of  an  automobile 
line  to  the  Louisiana  Purchase  E.xposition  in  1904  from  the  stations 
and  hotels.  According  to  the  plans  several  hundred  electric  om- 
nibuses will  be  employed,  and  the  company  will  have  a  capitaliza- 
tion of  $1,000,000.  The  promoters  estimate  that  from  8,000  to  10,000 
persons  an  hour  could  be  handled  in  the  automobiles,  thus  relieving 
the  regular  transportation  lines  to  that  extent.  Meantime  the  trolley 
lines  are  also  making  extensive  plans  and  arrangements. 


LIGHTNING  EXPLODES  MINES.— A  cable  dispatch  from 
Paris  of  May  30  says :  ''The  Matin's  correspondent  at  Cherbourg 
telegraphs  that  while  a  violent  storm  was  raging  yesterday  after- 
noon lightning  caused  the  explosion  of  three  submarine  torpedoes 
at  the  west  entrance  to  the  harbor.  The  explosion  threw  up  a 
column  of  water  to  a  great  height  and  caused  a  panic  among  the 
vessels  at  anchor.  No  damage  was  done,  but  the  Hamburg-American 
liner  Fuerst  Bismarck,  on  her  way  from  Hamburg  and  Southampton 
to  New  York,  had  just  entered  the  harbor.  Had  the  explosion  oc- 
curred a  few  minutes  earlier  it  might  have  caused  a  great  disaster." 


FRUSTRATING  COMPETITION  IN  VIENNA.— A  cable  dis- 
patch from  Vienna  of  May  30  says :  "Mayor  Dr.  Lueger  has  ordered 
the  hook  and  ladder  companies,  by  a  general  alarm,  to  stop  the  In- 
ternational Electrical  Company  from  making  connections  without 
special  permit.  Wherever  the  American  monopolists  attempt  to  tear 
up  the  pavement  or  string  wires,  the  fire  laddies  turn  the  hose  on 
them  and  drive  them  out  of  business,  unless  properly  authorized. 
Lueger  has  started  a  municipal  electrical  plant  and  will  not  permit 
its  business  to  be  interfered  with  or  reduced  by  private  concerns." 
The  use  of  the  word  "monopolists"  is  rather  amusing,  in  view  of  the 
fact  that  the  public  "monopoly"  is  the  source  of  the  trouble. 


ROMANCE  OF  A  TELEPHONE  BOOTH.— A  note  from  Chi- 
cago remarks  that  modern  invention  made  an  elopement  easy  for 
Mary  Schultz,  nineteen  years  old,  but  trouble  came  thereafter.  Miss 
Schultz  is  a  Joliet  girl,  and  when  her  father,  John  Schultz,  stepped 
into  a  telephone  booth  she  saw  her  chance  and  seized  it.  Slamming 
the  door  of  the  booth,  she  turned  the  key,  and  then,  with  her  father 
locked  in,  she  went  to  another  telephone  and  called  him  up.  "Papa," 
she  said,  "you're  whipped.  I  am  going  to  run  away  with  Harry 
Cowan,  and — I'm — going — to — do — it — right — away."  Run  she  did, 
but  Schultz  broke  out  of  the  telephone  booth  and  followed  them  to 
Chicago  by  the  next  train.  Then  he  caused  Cowan  to  be  arrested 
on  a  charge  of  abduction. 


INDUCTION  MOTOR.— .\  patent  granted  May  26  to  Mr.  Hans 
S.  Meyer,  of  Rugby,  England,  on  a  method  of  reducing  to  a  minimum 
the  wattless  current  required  by  induction  motors.  For  many  pur- 
poses induction  motors  must  have  a  large  starting  torque,  and  if 
they  are  designed  with  this  point  in  view,  they  will  take  a  large  mag- 
netizing current  and  will,  therefore,  load  the  mains  with  wattless 
current,  when  running  under  normal  load  as  well  as  when  running 
at  light  load.  The  inventor  proposes  to  obviate  any  excess  of  mag- 
netizing current  without  reducing  the  starting  torque  or  the  output 
of  motor.  He  points  out  that  the  starting  torque  and  the  output  are 
proportional  to  the  square  of  the  potential  at  the  motor  terminals, 
while  the  magnetizing  current  is  directly  proportional  to  the  poten- 
tial ;  hence  the  desired  results  can  be  obtained  by  means  of  a  regu- 
lating device  which  operates  automatically  to  adjust  the  potential  at 
the  motor  terminals  in  such  a  manner  as  to  cause  it  to  increase  with 
an  increase  of  the  load  on  the  motor  and  to  decrease  with  a  decrease 
of  the  load.  This  regulating  device  is  actuated  by  electromagnetic 
means,  according  to  the  load. 


CONSTRUCTING  PLANTE  PLATES.— A  patent  issued  May 
19  to  Joseph  Bijur  describes  a  method  of  constructing  Plante  plates 
of  the  type  consisting  of  panels  of  fine  lead  strips  or  shreds  between 
horizontal  and  vertical  solid  supports.  The  panels  are  supported 
in  a  mold  and  separated  vertically  by  horizontal  strips  the  width  of 
the  panels  and  which  later  form  continuous  horizontal  bars.  Tubes 
project  into  the  chaimels  left  for  the  vertical  supports.  After  the 
mold  and  its  contents  are  heated  above  200"  F.,  lead  or  a  lead  alloy 
is  poured  into  the  tubes,  which  latter  are  gradually  withdrawn  until 
finally  the  channels  are  entirely  filled  with  lead.  By  this  means  the 
molten  lead  is  not  flowed  along  the  unoccupied  part  of  the  channel, 
but  is  deposited  at  the  place  where  it  is  to  solidify  and  fuse  into 
union  with  it  the  cross-bars  and  lead  strips. 


INDUCTION  MOTOR  ARMATURE.— A  patent  was  granted  on 
May  26  to  Prof.  Elihu  Thomson  for  an  improvement  in  the  mechan- 
ical construction  of  armatures  of  induction  motors  of  the  squirrel- 
cage  type.  Heretofore  it  has  been  the  practice  to  make  each  lamina 
a  complete  ring  where  the  diameter  of  the  armature  is  small,  and  to 
cut  the  ring  into  halves,  thirds  or  slightly  shorter  segments  where 
the  diameter  of  the  armature  is  greater,  and  to  punch  therein  a  large 
number  of  slots  for  the  conductor  bars.  In  cutting  or  punching  such 
rings  or  segments  for  armatures  of  different  diameters  it  is  necessary 
to  cut  the  rings  also  of  different  diameters.  This  necessitates  the 
use  of  special  dies  for  each  size  of  the  armature.  Prof.  Thomson 
proposes  to  cut  the  segments  much  shorter  than  thas  been  the 
practice  heretofore,  and  shapes  their  ends  so  that  adjacent  pieces 
may  be  assembled  at  different  angles  to  each  other.  This  construc- 
tion permits  the  same  segments  to  be  used  in  armatures  of  varying 
diameters,  and  in  the  manufacture  of  squirrel-cage  armatures  the 
conductor  bars  not  only  do  not  interfere  with  the  assembling  of 
the  segments,  but  they  may  be  used  to  bind  the  segments  together. 
This  construction  does  not  require  any  expensive  dies  and  renders 
available  almost  all  of  the  sheet-metal  stock,  while  making  it  pos- 
sible to  make  the  outer  surface  of  the  armature  smooth  or  slotted, 
as  desired. 


ARC  LAMP  REGULATION.— A  patent  was  granted  May  12  to 
Mr.  Albert  G.  Davis  on  a  method  of  regulating  arc  lamps  on  con- 
stant-potential, alternating-current  mains,  whereby  the  current  in 
the  arc  is  maintained  constant,  not  through  the  regulating  action  of 
the  carbon-controlling  mechanism,  but  through  the  interaction  of 
lagging  and  leading  currents  flowing  in  circuits  operatively  related  to 
the  lamp.  Across  the  mains  is  connected  for  each  lamp  a  circuit  for 
supplying  current  to  an  arrangement  somewhat  similar  to  a  Wheat- 
stone  bridge  and  designated  under  "monocyclic  square."  Two  oppo- 
site sides  of  the  square  are  formed  by  reactance  coils,  while  the  two 
remaining  sides  include  sources  of  leading  currents,  such  as  con- 
densers. It  is  possible  to  produce  leading  currents  in  these  two 
latter  sides  by  means  of  a  single  condenser,  if  the  latter  is  con- 
nected with  the  secondary  windings  of  two  transformers,  the  pri- 
maries of  which  are  directly  in  the  two  sides  of  the  "monocyclic 
square,"  in  which  the  leading  currents  are  to  be  produced.  The 
arc  light  terminals  and  the  arc-striking  coil  of  each  lamp  are  con- 
nected in  series  across  the  diagonal  of  a  bridge.  The  two  opposite 
reactance  coils  in  the  monocyclic  square,  instead  of  forming  separate 
pieces  of  apparatus,  constitute  regulating  coils  on  the  lamp  magnets, 
these  coils  acting  in  opposition  to  the  arc-striking  coil.  By  a  suitable 
proportioning  of  the  condenser  effect  with  respect  to  the  reactance 
coils  in  the  square,  a  constant  e.m.f.  can  be  made  to  give  rise  to  a 
constant  current  in  the  bridge  circuit  of  the  "monocyclic  square." 
As  the  length  of  the  arc  increases,  the  e.m.f.  necessary  to  maintain 
constant  current  in  the  arc  likewise  increases,  the  increase  in  e.m.f. 
of  this  constant  current  or  arc  circuit  being  accompanied  by  an  in- 
crease of  current  in  the  sides  of  the  "monocyclic  square"  and  also 
in  the  supply  circuit  from  the  mains.  This  fact  the  inventor  takes 
advantage  of  to  secure  regulation  of  the  arc.  As  the  arc  lengthens, 
due  to  the  action  of  the  arc-striking  coil,  the  currents  in  the  reactance 
coils  in  the  two  opposite  sides  of  the  monocyclic  square  increases, 
thereby  opposing  the  action  of  the  arc-striking  coil  with  gradually 
increasing  force.  A  point  of  equilibrium  is  finally  reached  at  which 
no  further  lengthening  of  the  arc  takes  place.  By  suitable  adjust- 
ment this  point  may  be  made  to  correspond  to  any  desired  length 
or  e.m.f.  of  the  arc,  which  may  be  either  greater  or  less  than  the 
e.m.f.  across  the  mains. 
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WEIGHTS  ON  BROOKLYN  HKlPuli—'W^  nlicvc  ilu-  dia.l 
w'ciKlit  oil  the  Hrooklyn  Uriilgc,  Cummissioiicr  Liiulcnthal  has  ordered 
the  rcnioxal  of  many  ol  the  wires  beloiiKiiig  to  IcleBraph  and  other 
companies.  Last  week  the  sixteen  cables  bcU'tiKinK  l^'  •''<?  Stock  Qwd- 
tation  Telegraph  Company  and  the  Gold  &  Stuck  Telegraph  Company 
were  taken  down.  The  new  cables  of  tliese  companies  iiave  been  laid 
Over  the  bed  of  the  river. 


ROTARY  CONfERTER  CONNECTIONS.— A  patent  was 
granted  on  May  >ij  to  Mr.  Alexander  D.  I.tmt  for  a  "system  of  elec- 
trical distribution"  which,  when  applied  to  a  rotary-converter,  largely 
reduces  the  heating  of  the  armature  conductors  and  at  the  same 
time  improves  the  commutation  of  the  macliine,  thereby  increasing 
the  output  and  improving  the  efticiency.  When  applied  to  a  twelve- 
phase  converter,  the  system  is  as  follows :  The  three  primary  w  ind- 
ings  of  a  transformer  arc  connected  to  a  three-phase  supply  circuit, 
and  are  in  inductive  relation  to  twelve  secondary  windings,  each 
primary  being  in  inductive  relation  to  four  secondaries.  The  sec- 
ondary windings  are  interconnected  in  such  a  way  that  they  form 
three  distinct  polygons  of  electromotive  forces,  two  of  the  polygons 
representing  a  triangular  relation  of  electromotive  forces  and  the 
third  a  connection  of  electromotive  forces  in  such  a  way  that  they 
may  be  represented  by  a  hexagon.  From  points  in  the  connections 
which  interlink  the  various  secondaries,  leads  extend  to  the  12  col- 
lector rings  of  the  twelve-phase  converter.  The  effect  of  this  ar- 
rangement is  that  the  currents  which  circulate  in  the  transformer 
windings  are  in  phase  with  tiie  electromotive  forces  induced  therein 
and  arc.  therefore,  of  minimum  value.  This  permits  the  use  of  a 
mininnnn  amount  of  copper,  securing  decreased  cost  and  increased 
efficiency.  Another  advantage  is  that  the  cross-connection  between 
the  various  points  of  the  armature  winding  afforded  by  the  various 
secondaries  thereto,  serves  to  balance  the  electromotive  forces  acting 
about  the  armature  winding  and  thereby  prevents  large  and  useless 
cross-currents  in  the  armature  winding,  so  securing  better  com- 
mutation. 


POWER  TRANSMISSION  UNDER  DIRECT  CONTROL  OF 
THE  OPERATOR.— A  patent  was  granted  q;i  May  26  to  Mr. 
Harold  W.  Buck  for  a  means  of  transmitting  a  motion  synchronous 
with  that  of  a  controller  operated  by  hand  or  otherwise,  yet  with  any 
required  augmentation  of  the  power,  so  that  a  mechanism  at  a  dis- 
tance may  be  driven  at  proper  speed  or  power,  and  under  the  direct 
control  of  the  operator  either  from  a  single  place  or  from  any  one 
rf  several  positions.  The  receiving  device  is  electrically  connected 
with  the  transmitting  device  through  intermediate  direct-current 
generators,  which  provide  the  means  for  the  required  augmentation 
of  the  power.  The  transmitting  device  is  connected  between  the 
field  windings  of  these  direct-current  generators  and  any  convenient 
source  for  successively  carrying  the  field  excitation  of  these  machines 
through  complete  cycles  (from  a  positive  maximum  through  zero  to 
a  negative  maximum,  etc.).  The  transmitting  device  is  rotateable, 
and  by  operating  it  at  any  desired  speed,  the  e.m.fs  produced  by  the 
several  generators  are  caused  to  vary  gradually  in  like  manner  as 
the  fields  are  varied,  the  variations  in  the  e.m.f.  of  one  machine 
following  those  of  the  other,  so  that  the  currents  produced  in  the 
armatures  of  the  generators  have  their  corresponding  values  dis- 
placed in  time  by  an  amount  depending  on  the  speed  of  operation  of 
the  transmitting  device.  While  the  transmitting  device  is  being 
rotated,  the  currents  generated  in  the  machines  have  all  the  charac- 
teristics of  alternating  currents  displaced  in  phase,  and  have  con- 
stant values  when  the  transmitting  device  is  at  rest.  The  receiving 
device  is  similar  in  its  general  construction  to  the  ordinary  poly- 
phase motor.  By  this  method  it  is  possible  to  successfully  control 
the  application  of  large  powers,  involving  the  use  of  powerful  cur- 
rents without  introducing  or  removing  resistances  in  the  circuit  of 
the  receiving  device,  the  system  being  controlled  by  varying  only 
the  small  currents  which  are  required  for  exciting  the  fields  of  the 
generators. 


RECTIFIED  CONSTANT  CURRENT  FROM  CONSTANT- 
POTENTIAL  ALTERNATING  CURRENT.— A  patent  was 
granted  on  May  19  to  Mr.  Edwin  W.  Rice,  Jr.,  for  a  system  of  elec- 
trical distribution  by  which  a  rectified  constant  current  may  be 
obtained  from  a  source  of  alternating  current  of  approximately  con- 
stant potential.  The  three-phase  currents  of  the  supply  network  are 
first  passed  through  a  device  transforming  from  constant  potential 


to  constant  current.  1  hl^  transfornnng  device  consists  essentially 
of  a  closed  circuit  mclndiiig  inductance  coils  and  condensers  alter- 
nately arranged,  and  of  proper  maKnilude.  This  arrangement  may 
be  diagrammatically  represented  by  a  triangle,  each  side  of  which 
contains  an  induction  coil  and  a  condenser;  the  mains  carrying 
the  constant-potential  alternating  currents  arc  connectcil  to  the  three 
corner  jioints  of  this  triangle,  and  the  three  circuits  carrying  the 
constant  effective  .ilternaimg  currents  are  connected  each  between 
one  corner  point  and  the  middle  of  the  opposite  side  (this  middle 
being  the  point  separating  the  induction  coil  and  the  condenser  of  this 
side).  To  render  the  constant  effective  current  circuits  thus  ob- 
tained electrically  independent  of  each  other,  the  mains  carrying 
these  three  currents  arc  connected  to  the  primaries  of  three  trans- 
formers. The  secondaries  of  the  same  are  connected  to  rectifying 
commutators,  which  are  driven  in  synchronism  with  the  waves  of 
the  alternating  current;  for  instance,  by  means  of  a  synchronous 
motor,.  These  rectifying  commutators  arc  connected,  in  series  with 
each  other,  to  the  consuming  circuit,  containing,  for  instance,  arc 
lamps.  To  reduce  the  maximum  potential  difference  between  any 
two  points  of  this  circuit,  some  of  the  arc  lamps  may  be  interposed 
in  a  circuit  joining  each  pair  of  rectifying  commutators  in  series, 
this  arrangement  being  commonly  designated  as  a  "multi-circuit" 
connectirn.  In  case  independence  of  the  constant-current  circuits  is 
not  desired,  the  transformers  between  the  constant-potential,  con- 
stant-current transforming  device  and  the  rectifying  commutators 
may  be  omitted  ;ni(l  the  whole  arrangement  thus  greatly  simplified. 


ELECTRIC  REGULATOR.— A  patent  was  granted  on  May  19 
to  Mr.  Edwin  W.  Rice,  Jr.,  for  an  electric  regulator,  in  which  the 
regulating  action  is  checked  as  soon  as  the  proper  regulating  effect 
has  been  secured  without  permitting  the  regulating  action  to  pass 
through  a  series  of  oscillations  or  surges  of  decreasing  amplitude 
about  the  desired  point ;  in  other  words,  the  phenomenon  of  hunting 
or  pumping  of  the  regulator  is  avoided.  The  regulator,  which  may 
be  of  any  kind,  is  governed  in  its  motion  by  a  special  mechanism 
which  contains  three  electrically-controlled  contacts,  a  main  contact 
and  two  co-operating  contacts;  all  respond  to  variations  of  the  quan- 
tity to  be  regulated  (for  instance,  the  voltage  of  the  system),  but  the 
two  co-operating  contacts  are  subject  to  less  movement  than  the 
main  contact  for  any  given  variation,  and  means  are  provided  for 
causing  the  co-operating  contacts  to  return  to  normal  position  at  a 
slower  rate  than  the  main  contact.  Under  very  small  variations,  the 
regulator  controlled  by  the  contact-making  device  is  actuated  by  the 
main  contact,  as  though  the  co-operating  contacts  were  fixed.  If, 
however,  a  large  variation  of  voltage  were  to  occur  on  the  mains — 
as,  for  example,  a  drop  in  voltage  of  15  to  20  volts — then  the  main 
contact  instantly  moves  into  engagement  with  its  co-operating  con- 
tact, and  the  regulator  is  turned  quickly  and  continuously  in  a  direc- 
tion to  raise  the  voltage  of  the  mains ;  this  action  continues  unin- 
terruptedly until  the  voltage  has  been  brought  back  within  say  a  volt 
or  two  of  normal,  whereupon  the  main  contact  separates  from  the 
co-operating  contact  and  commences  to  return  to  its  normal  posi- 
tion. As  soon,  however,  as  the  separation  takes  place,  the  movement 
of  the  regulator  ceases.  In  the  mean  time,  the  co-operating  contact 
slowly  returns  until  contact  is  again  made  with  the  main  contact, 
whereupon  the  regulator  is  again  moved,  thus  bringing  the  voltage 
of  the  mains  still  closer  to  normal  value.  The  main  contact  then 
again  moves  away  from  the  co-operating  contact  toward  its  normal 
position,  again  causing  a  separation  and  a  repetition  of  the  action 
described,  until  the  voltage  of  the  mains  is  brought  back  to  normal, 
tliis  action  taking  place  without  the  liability  of  the  regulating  action 
going  beyond  the  amount  required. 


Letter  tojthe  Editors. 

Hieroglyphic  Designations   of  Apparatus. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — Does  it  ever  occur  to  the  editors  of  technical  journals  that 
many  of  the  readers  whom  they  serve  are  not  so  fortunate  as  to  have 
their  names  on  the  mailing  lists  of  manufacturing  companies,  and, 
therefore,  are  not  kept  supplied  with  the  trade  literature  of  such  com- 
panies? This  query  is  occasioned  by  the  frequent  occurrence  in 
descriptions  of  trade  designations  of  apparatus  or  appliances,  the 
writer  often  taking  it  for  granted  that  the  jotting  down  of  such  desig- 
nations relieves  him  from  conveying  further  information  respecting 
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the  said  apparatus  or  appliances.  It  is,  to  say  the  least,  annoying  to 
the  uninformed  reader  when  lie  comes  to  the  most  important  detail 
of  an  o[)eration,  to  be  informed  that  this  is  effected  by  a  "Mark-X- 
006  Robinson  gyro-inductor" ;  or  that  some  salient  feature  is  the 
"Well-known  Smithson  Type  Z  4-1 1-44  .Apparatus,"  when  said  ap- 
paratus is  in  fact  unknown  by  such  designation  e.xcept  to  the  fortu- 
nate few  who  receive  the  trade  bulletins  or  catalogues  of  the  Smithson 
Company.  The  appearance  of  these  strange  prefixes  is  also  apt  to 
excite  in  the  mind  of  the  reader  a  suspicion  that  the  article  con- 
taining them  is  from  the  same  hand  that  prepared  the  aforesaid  trade 


matter;  for  who  else  would  have  stored  in  his  mind  for  ready  use 
such  arbitrary  combinations? 

There  may  be  reasons  unknown  to  the  writer  why  such  empirical 
trade  designations  may  not  be  neglected  in  descriptions,  but  if 
obligatory,  why  not  relegate  them  to  one  or  more  final  paragraphs 
containing  the  names  of  the  several  manufacturers  with  whom  the 
purchaser  of  the  plant  dealt,  together  with  an  enumeration  of  the 
respective  articles  they  supplied,  wedded  to  their  respective  hiero- 
glyphics. 

Chicago,  III.  J.  L.  Ckowell. 


Dyna.wos,  Motors  and  1  RAiNstoRMtKS. 

Sisi!  Constant  of  Dynamos. — Rothert. — A  communication  in  which 
he  refers  to  some  recent  remarks  of  Arnold,  and  discusses  the  use 
of  the  "machine  constant,"  as  Arnold  calls  it,  or  "size  constant" 
(Groessenkonstante),  as  the  present  author  prefers  to  call  it,  in 
dynamo  design.  He  gives  the  following  formula :  the  size  constant 
equals  the  iron  cross-section,  multiplied  by  the  iron  breadth,  multi- 
plied by  the  number  of  revolutions,  divided  by  the  capacity  in  watts. 
He  always  uses  this  formula  for  the  first  calculations  in  the  design 
of  a  new  machine.  He  proceeds  in  such  a  way  that  for  a  given  size 
constant  he  makes  the  calculations  by  varying  the  numerical  values, 
and  then  chooses  a  set  of  values  which  seem  to  be  the  most  con- 
venient. E.xcept  in  very  e.xtraordinary  types,  he  thus  gets  a  good 
starting  point  for  the  following  e.xact  calculation.  The  above 
formula  is  a  good  means  for  comparing  roughly  various  machines 
with  regard  to  economical  design.  It  would,  however,  be  wrong 
to  overestimate  this  formula;  it  only  determines  the  dimensions  of 
the  armature.  He  has  collected  from  his  experience  numerical  data 
for  the  size  constant;  for  a  machine  of  about  100  kw  it  is  350  and 
for  high-speed  machines  it  becomes  about  270  at  1,000  kw,  while 
for  slow-speed  machines  it  becomes  250,  considerably  below  1,000  kw. 
—Elek.  Zett.,  May  21. 

Polyphase  Motors. — Hahn. — A  highly  mathematical  article,  in 
which  the  author  discusses  the  influence  of  the  shape  of  the  current 
curve  on  the  efficiency.  His  conclusions  are :  The  sine  curve  gives 
the  highest  efficiency  for  the  rotor,  while  the  peaked  and  trapesoid 
curves  cannot  produce  any  material  improvements.  The  peaked  and 
trapesoid  curves  on  the  other  hand  influence  materially  the  total 
efficiency  of  the  motor,  as  they  lower  the  total  loss  to  a  great  extent. 
The  peaked  curve  is  the  most  favorable  form. — Elek.  Anz.,  May  24. 

Induction  Motors  with  Commutators. — Alexander  and  Fleisch- 
MANN. — An  article  illustrated  by  diagrains,  in  which  they  give  a  sim- 
ple explanation  of  the  main  phenomena  which  occur  if  an  armature 
provided  with  a  Heyland  commutator  is  used  in  a  revolving  field. 
In  connection  with  this  general  problem  they  discuss  the  use  of  an 
ordinary  commutator;  that  is,  one  without  Heyland's  connections 
between  the  segments,  for  the  purpose  of  avoiding  the  phase  differ- 
ence between  e.m.f.  and  current.  The  paper  gives  a  systematic  and 
simple  explanation  of  the  phenomena  which  are  known  to  e.xist  in 
such  moXors.^Zcit.  f.  Elek.,  May  10,  17. 

Induction  Motors  'with  Commutator. — Bragstad. — A  continuation 
of  his  theoretical  article  on  polyphase  induction  motors,  with  com- 
mutator, and  with  shunt  excitation.  He  gives  the  diagram  repre- 
senting the  action  in  such  motors. — Elek.  Zeit. — May  21. 

Failure  of  Direct-Current  Dynamos  to  Generate. — Parham. — An 
article  enume.ating  the  various  reasons  why  direct-current  dynamos 
sometimes  fail  to  generate.  The  author  also  gives  various  ways  of 
ascertaining  whether  or  not  a  dynamo  has  lost  its  residual  mag- 
netism.— Amer.  Elec,  May. 

Lights  and  Lighting. 

Special  Connections  of  Lamps.— BojE. — An  illustrated  article  point- 
ing out  the  saving  which  can  be  obtained  in  many  lighting  installa- 
tions by  special  systems  of  wiring.  The  case  in  point  is  the  lighting 
of  a  river  front  of  800  meters  length  with  10  arc  lamps  of  12  amp. : 
they  had  been  connected  in  pairs  in  series  across  the  iio-volt  mains. 


the  current  beuig  supplied  by  a  2  x  lio-vuit,  three- wire  system.  It 
is  stated  that  a  considerable  saving  in  electric  power  could  have  been 
accomplished  if  it  had  been  possible  to  light  only  those  lamps  which 
were  needed  at  any  one  time.  This  may  be  done  by  connecting  each 
arc  lamp  by  means  of  two  wires  to  a  plug  which  may  be  inserted  in  a 
switchboard.  In  an  estimate  he  shows  that  the  additional  expense  for 
copper  in  the  first  installation  would  have  been  covered  by  the  saving 
in  power  in  one  and  a  half  years. — Elek.,  Ans.,  May  3. 

Sirius  Lamps. — An  article  on  the  Sirius  lamp,  which  is  an  incan- 
descent lamp  made  by  a  German  firm,  according  to  patents  of  Fer- 
nery. A  higher  economy  is  claimed,  although  the  life  is  more  lim- 
ited. The  color  of  its  light  is  between  that  of  the  ordinary  carbon 
incandescent  filament  lamp  and  the  Nernst  lamp;  the  price  of  the 
Sirius  lamp  is  about  the  same  as  that  of  the  ordinary  incandescent 
lamp.  Nothing  is  said  concerning  the  preparation  of  the  filament. 
The  results  are  given  of  some  comparative  tests  of  Sirius  lamps  and 
ordinary  incandescent  lamps,  in  the  form  of  tables  and  diagrams. 
The  candle-power  of  the  Sirius  lamp  decreases  in  200  hours  from 
15  to  10,  the  ordinary  incandescent  lamp  from  17  to  15,  the  watts  per 
candle  increase  with  the  Sirius  lamp  in  the  same  time  from  2.4  to  3.5, 
in  the  ordinary  incandescent  lamp  from  3.1  to  3.2.  It  is  said  to  be 
a  special  advantage  of  the  Sirius  lamp  that  its  absolute  life  and 
economical  life  are  nearly  equal,  about  180  hours. — Elek.  Am., 
May  10. 

Power. 

Induction  Motors  in  a  Factory. — Cravath. — An  illustrated  descrip- 
tion of  the  plant  of  a  glass  factory  at  Rosford,  Ohio.  The  generating 
station  has  a  capacity  of  4,350  kw ;  there  are  twenty  motors  of  450 
hp  each,  twenty  of  200  hp  each,  ten  of  50  hp  each,  and  fifteen  of 
5  to  10  hp ;  all  are  three-phase  induction  motors,  since  the  conditions 
in  this  class  of  manufacture  are  such  that  the  work  would  be  very 
trying  for  direct-current  motors  on  account  of  the  escaping  gases 
and  products  of  combustion  from  the  furnaces  in  some  places  and 
the  dust  which  collects  in  other  places.  The  motors  are  wound  for 
two  speeds  at  a  frequency  of  40  cycles;  and  since  for  polishing  glass 
three  speeds  are  needed,  an  additional  current  supply  is  provided  at 
25  cycles,  which  gives  the  third  speed.  When  the  polishing  table 
is  first  started,  its  motor  is  connected  to  the  2S-cycle  circuit ;  later 
it  is  thrown  on  the  40-cycle  circuit  at  slow  speed,  and  finally  brought 
to  full  speed  on  the  same  circuit.  The  motors  are  started  with  the 
polishing  wheels  on  the  glass  plates,  w-hich  necessitates  a  starting 
torque  equal  to  if  not  exceeding  the  running  torque.  The  controllers 
are  similar  in  external  appearance  and  operation  to  street  railway 
controllers,  and  they  make  the  various  combinations  required  by  the 
three  speeds  on  a  contact  drum,  like  in  street  railway  controllers: 
the  main  circuit,  however,  is  broken  by  a  special  switch  operated 
by  a  movement  of  the  controller  handle,  this  switch  taking  all  of  the 
arcing  and  so  relieving  the  contact  drum  from  deterioration  due  to 
that  cause.  The  power  plant  contains  four  generating  units  of  4,000 
kw  and  one  unit  of  350  kw.  These  generators  all  give  three-phase. 
40-cycle  currents  at  580  volts.  There  is  also  a  motor-generator,  the 
motor  of  which  is  a  40-cycle.  300-hp  -machine,  and  this  drives  a 
25-cycle,  330-volt  alternator  and  a  125-volt,  direct-current  generator. 
having  an  output  of  800  amp. ;  this  generator  is  used  as  an  exciter 
and  for  furnishing  current  to  traveling  cranes  and  transfer  cars. 
The  ordinary  operation  of  the  plant  calls  for  the  running  of  the  four 
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l,ooo-k\v  units  simultaneously,  but  these  arc  not  ordinarily   run   in 
parallel.— .-I m«T.  Llec,  May 

Tests  of  ci  /<Wi,'i«J»t  i;«i,'iMt-  i'stiiii  Sufi-rlu-alfJ  i/.um.— .\n  article 
with  illustrations  and  tables  giving  the  performance  of  a  liori/ontal 
tandem-compound  i.so-hp  \'an  den  Kercliove  engine,  tested  by  Prof. 
M.  Schroter,  of  Munich.  The  economical  perlorniance  of  the  engine 
was  unusually  good,  the  steam  consumption  with  saturated  steam 
being  only  ll.Sj  pounds  per  indicated  hp  per  hour  under  load,  with  Uie 
most  favorable  period  of  admission.  On  no  load,  the  steam  con- 
sumption was  IJ.7  pounds.  The  rate  of  consumption  at  256°  super- 
heating was  9.6J  pounds  of  steam,  which  dropped  to  8 99,  with  super- 
healing  of  34.^°  V.—.-lnicr.  EU-C.  May. 
u:f£Kences. 

t'a/i/or»ii(i.— Wkiuht.— An  illustrated  historical  article  on  long- 
distance, high-tension  transmission  of  power  in  California,  dealing 
with  the  historical  development  and  present  status  of  the  subject.— 
Scicn.  Am.,  May  •<>• 

Large  Gas  Motors  uilh  £/t\/ru-  Transmission  of  Tomer.— A  pop- 
ular article,  discussing  some  conditions  under  which  such  installa- 
tions might  prove  profitable. — Glueckauf,  May  23. 

Some  DiffieuUies  of  I.OHfi-l'islaiiec  Elcetrie  Transmission.— Lis- 
COLN.— An  abstract  of  his  paper  read  before  a  uniting  of  the  Electric 
Club,  of  Cleveland.— .-J »iiT.  Elee.,  May. 

Rielnnond-Ciirey  Eieetric  Lift.— A  short  illustrated  article  dealing 
with  the  construction  of  this  type  of  lift.— Lond.  Elee.,  May  22. 

Traction. 

Traction  on  Canals. — Sz.\sz.— An  illustrated  description  of  a  new 
system  of  electric  traction  on  canals  devised  by  Ganz  &  Co.  for  a 
competition  in  relation  with  the  Teltow  Canal  in  Germany.  The 
system  generally  used  up  to  the  present  consists  in  letting  an  electric 
locomotive  run  without  rails  on  the  path  along  the  canal  and  drag 
the  ships;  but  this  system  requires  a  very  good  path  and  is  expensive 
in  the  cost  of  road  construction  and  maintenance ;  moreover,  the 
unavoidable  vibrations  of  the  locomotive  are  a  disadvantage  and  the 
driver  has  a  great  responsibility.  If  two  rails  are  used  on  which  the 
locomotive  runs,  the  roadbed  construction  is  less  expensive,  but 
there  is  the  serious  disadvantage  that  the  adhesion  is  not  sufficient 
for  dragging  heavy  boats,  unless  very  heavy  locomotives  are  used ; 
the  roadbed  construction  becomes  still  cheaper  if  a  single  rail  is  used, 
but  the  adhesion  difficulty  is  still  in  existence.  This  difficulty  is 
overcome  by  means  of  an  idea  of  Fabre,  developed  by  Ganz  &  Co. ; 
instead  of  the  usual  two-wheel  axles,  each  with  two  vertical  wheels, 
they  use  two-axle  pairs  inclined  against  one  another;  on  each  axle 
a  wheel  is  mounted,  and  each  pair  of  two  such  w-heels  grips  the  single 
rail.  To  support  the  locomotive,  one  broad  lateral  wheel  is  provided 
which  runs  on  the  road.  The  purpose  of  this  arrangement  is  to  in- 
crease the  adhesion  and  stability  of  the  locomotive.  The  construction 
is  described  in  detail  and  illustrated  with  diagrams.  The  author 
finally  compares  the  cost  of  this  system  with  that  of  three  others 
designed  for  the  same  canal,  which  has  a  length  of  3.7  km,  with  an 
annual  traffic  of  1.500.000  tons.  In  the  cost  of  operation  the  price 
of  3  cents  for  one  kw-hour  is  assumed.  The  first  cost  is  as  follows: 
for  the  Siemens  &  Halske  system,  $625,000:  Rudolf  system,  $649,000; 
Ganz  system,  $25i,c<j5;  the  cost  of  operation  per  ton-km  is:  for 
Siemens  &  Halske.  0.27  cent;  Feldmann  &  Zehme,  0.167  cent  (first 
cost  not  given)  ;  Rudolf,  0.15  cent;  Ganz,  0.103  cent. — Zeit.  f.  Elck., 
May  3,  10. 

Petrol-Electric  Automobile  Omnibus. — A  note  on  a  recent  trip  made 
in  London  with  an  automobile  omnibus ;  the  primary  source  of  power 
is  a  four-cylinder  petroleum  engine,  which  drives  a  dynamo,  the 
current  generated  in  turn  driving  two  electric  motors,  which  are 
geared  to  the  rear  wheels  of  the  omnibus.  Storage  cells  are  also 
provided  to  which  current  may  be  diverted  when  the  vehicle  is  at 
rest  or  when  running  down  hill.  The  object  is  to  provide  a  reserve 
of  power  for  extraordinary  occasions,  thus  enabling  a  smaller  engine 
to  be  used  than  would  otherwise  be  needed  for  starting  and  climbing 
hills.  The  speed  is  controlled  by  an  ordinary  series-parallel  con- 
troller.— Eng'ing,  May  8. 

REFERENCES. 

Sustcndcd  Railroad. — A  note  on  the  project  of  a  railroad  of  the 
above  type  for  the  City  of  London,  to  cross  the  River  Thames.  Elec- 
tricity will  be  the  motive  power. — Scien.  Am.,  May  16. 

Mersey  Railway. — The  conclusion  of  the  article  previously  noted 
in  the  Digest,  containing  an  illustrated  description  of  the  track  con- 
struction and  rolling  stock. — Lond.  Elee,  May.  22. 


Installations,  Systems  and  Ai'I'liancbs. 
Testing  of  Alternating-Current  Switches  and  Tuses.—liowt.—A 
short  article  in  which  he  gives  some  formulas  to  show  that  the 
severity  of  a  test  on  the  circuit-breaking  capabilities  of  a  switch  or 
fuse  is  not  only  dependent  on  the  current  and  voltage,  but  also  on  the 
l>ower  factor.  For  a  given  current  and  voltage  the  test  is  severer  if 
the  current  lags.  A  very  convenient  method  of  testing  switches 
and  fuses  is  to  put  them  in  circuit  with  a  number  of  choking  coils, 
which,  by  means  of  variable  air-gaps  and  alternative  connections, 
allow  of  a  wide  range  of  currents  and  voltages.  The  power  factor 
being  low,  makes  the  test  more  severe  than  is  perhaps  necessary,  but 
this  is  certainly  a  gnod  fault,  and  can  be  allowed  for. — Lond.  Etec, 
h\-i:,  May  1. 

KtlEKENCES. 

U'iesberg. — Stoeger. — A  detailed  illustrated  description  of  the 
hydroelectric  plant  of  Wiesberg  in  Tyrol  destined  chiefly  for  the 
electrochemical  works  at  Landeck.  In  view  of  the  motor  load  and 
of  a  prospective  traction  load,  three-phase  current  at  12,000  volts  and 
40  periods  per  cycle  was  chosen  ;  three  1,000-kw  generators  have  been 
installed,  with  room  for  three  more.  In  the  electrochemical  works 
of  l^mdeck  calcium  carbide,  pure  silicon  and  silicon  copper  are  made, 
and  it  is  intended  to  also  undertake  other  electrochemical  work. — 
Elek  Zeit.,  May  14. 

Worcester,  England. — .\\\  illuslrattd  article  describing  the  new 
works.  Steam  is  supplied  by  three  Babcock  &  Wilcox  boilers,  driving 
three  triple-expansion  Bellis  engines,  two  of  which  are  connected 
each  to  one  250-kw  dynamo  and  one  to  a  pair  of  125-kw  dynamos. 
A  battery  of  250  Ashmorc  cells  is  also  installed.  Current  is  mostly 
used  for  traction  purposes. — Lond.  Elee.,  May  22. 

Electric  Installation  of  a  Farm. — Grundmann. — An  illustrated  de- 
scription of  a  lighting  and  transmission  plant  on  a  farm  near  Leip- 
zig, Germany.  It  supplies  current  for  lighting  the  residences  and 
various  industrial  buildings,  for  power  purposes  and  for  a  small 
railway.  A  20-kw,  240-volt  dynamo  gives  direct  current  and  a 
storage  battery  sub-station  is  provided  which  is  charged  during  the 
day  and  gives  the  lighting  current  for  the  residence  buildings  during 
night  hours. — Elek.  Ans.,  May  10. 

A  Simple  Form  of  Circuit-Breaker. — Kintner. — An  illustrated 
article  describing  a  simple  form  of  circuit-breaker  and  giving  direc- 
tions for  its  construction.  The  breaker  consists  of  a  strip  pivoted  at 
the  center,  one  end  of  which  contains  contacts  dipping  into  mercury, 
the  other  end  being  under  the  influence  of  an  electromagnet. — Amer. 
Elee,  May. 

Electro-Physic?  .'.nd  Magnetism. 

Radio-Aclive  Change. — Rutherford  and  Soddy. — A  long  paper  in 
which  the  authors  discuss  the  products  of  radio-active  change  and 
their  specific  material  nature,  the  synchronism  between  the  change  and 
the  radiation,  the  malenal  nature  of  the  radiations,  the  law  of  radio- 
active change  to  chemical  change,  and  the  energy  or  radio-active 
change  and  the  internal  energy  of  the  chemical  atom.  Radio-activity, 
according  to  our  present  knowledge,  they  say,  must  be  regarded 
as  the  result  of  a  process  which  lies  wholly  outside  the  sphere  of 
known  controllable  forces  and  cannot  be  created,  altered  or  destroyed. 
Like  gravitation,  it  is  proportional  only  to  the  quantity  of  matter 
involved.  Assuming  that  an  atom  of  radio-active  matter  cannot 
produce  less  than  one  and  not  more  than  200  "rays"  or  projected 
particles,  the  authors  deduce  10'  gramme  cal.  per  gramme  as  the 
least  possible  estimate  of  the  energy  of  radio-active  change  in  radium. 
.■\s  the  reaction  which  sets  free  more  energy  for  a  given  weight  than 
any  other  chemical  change  known,  namely  the  union  of  hydrogen  and 
o.xygen,  liberates  only  approximately  4,000  gramme  cal.  per  gramme 
of  water  produced,  the  energy  of  radio-active  change  must  be  at 
least  twenty  thousand  times,  and  may  be  a  million  times  as  great 
as  the  energy  of  any  molecular  change.  Calculating  the  rate  at  which 
this  store  of  energy  is  radiated,  the  authors  deduce  that  in  one 
gramme  of  uranium  and  thorium  less  than  a  milligramme  would 
change  in  a  million  years.  In  the  case  of  radium,  however,  this 
amount  must  be  changing  per  gramme  per  year.  Therefore,  the 
"life"  of  the  radium  cannot  be  more  than  a  few  thousand  years,  on 
this  minimum  estimate,  and  it  appears  certain  that  the  radium  present 
in  a  mineral  has  not  been  in  existence  as  long  as  the  mineral  itself, 
but  is  being  continuously  produced  by  radio-active  change. — Phil. 
Mag..  May.    A  long  editorial  on  this  paper  is  in  Lond.  Elee,  May  22. 

Influence  of  Radium  Rays  on  Organisms. — Bohn. — An  account  of 
experiments  made  to  investigate  whether,  to  the  destructive  action 
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of  radium  rays  upon  animal  tissues,  there  would  correspond,  on 
homceopathic  principles,  a  stimulating  action  when  applied  in  small 
doses.  He  discovered  such  a  stimulating  action  by  exposing  larva: 
of  frogs  and  toads  to  radium  rays.  Some  larvje  showed  a  decided 
acceleration  of  growth,  others  a  diminution.  If  the  animal  is  exposed 
at  an  early  age  to  radium  rays  for  a  few  hours,  an  abnormal  develop- 
ment is  produced  at  a  later  age  which  remains  latent  in  the  interval. 
— Coiii/'tes  Kciidus,  April  27;  abstracted  in  Lond.  Elec,  May  15. 

REFERENCE. 

Radio-Activity  from  Snow. — Wilson. — A  description  of  experi- 
ments made  with  freshly-fallen  snow ;  the  experiments  were  made 
in  the  same  way  as  the  previous  ones  with  freshly-fallen  rain.  There 
is  no  indication  of  any  difference  in  the  intensity  of  the  radio-activity 
obtained  from  equal  weights  of  snow  and  rain. — Proc.  Cambr.  Phil. 
Soc,  12.  part  2;  abstracted  in  Lond.  Elec,  May  15. 

Electro-Chemistry  and  Batteries. 

Solution  in  Amyl-Amine. — Kahlenbekg  and  Ruhoff. — An  account 
of  an  experimental  investigation  of  the  electrical  conductivity  of  cer- 
tain solutions  in  amyl-amine.  The  molecular  conductivities  were 
found  to  be  very  small ;  this  is  interesting  in  studying  the  role  of 
the  solvent  in  causing  electrolytic  conduction.  In  these  amyl-amine 
solutions  the  ability  of  the  solvent  to  produce  with  the  solute  a  liquid 
having  electrolytic  conductivity  is  slight.  From  the  point  of  view  of 
the  Nernst-Thomson  theory,  the  conductivity  of  solutions  in  amyl- 
amine  is  relatively  high  as  compared  with  solutions  in  chloroform 
and  ether.  A  comparison  of  existing  data  on  the  conductivities  of 
solutions  in  solvents  in  a  certain  series  would  indicate  that  the  con- 
ductivity of  the  solutions  diminishes  as  the  solvent  occupies  a  higher 
position  in  the  series.  This  behavior  is  similar  to  that  found  in 
other  homologous  series  of  solvents :  the  series  of  the  primary  al- 
cohols, of  which  water  may  be  considered  as  the  first  member,  pre- 
sents a  typical  example. — Jour.  Phys.  Chem.,  April. 

Unipolar  Conduction  in  Electrolytes. — Isenburg. — An  account  of 
some  experiments  made  by  him  concerning  conduction  in  only  one 
direction.  He  eleclrolyzed  a  1.5  per  cent,  solution  of  a  mixture  of 
sodium  nitrate  and  carbonate  with  lead  electrodes,  and  measured  the 
various  e.m.fs  of  the  electrodes  against  an  auxiliar  cadmium  elec- 
trode, and  found  that  of  the  cathode  remaining  constant,  while  that 
of  the  anode  increased ;  the  e.m.f.  of  the  cell  increased  in  si.x  hours 
from  1.6  to  30  volts.  The  e.m.f.  of  the  polarization  current  increases 
from  I  volt  to  only  4  volts.  The  enormous  rise  of  the  e.m.f.  of  the 
cell  is  due,  he  believes,  to  the  formation  of  a  layer  of  a  bad  con- 
ductor on  the  anode.  The  behavior  of  an  aluminum  anode  is  similar 
and  at  the  same  time  there  is  a  condenser  action. — Zcit.  f.  Elektro- 
chcmie,  April  9. 

Fixation  of  Atmospheric  Nitrogen. — Rasch. — A  summary  of  the 
theoretical  and  experimental  work  done  in  the  fixation  of  nitrogen 
from  the  atmosphere  by  means  of  electricity.  Instead  of  applying 
high-tension  sparks,  he  proposes  to  use  heat  generators  giving  ex- 
tremely high  temperatures  without  being  attacked  themselves.  This 
may  be  done  by  using  solid  electrolytic  conductors  (like  the  Nernst 
lamp  filhment)  heated  by  Joulean  heat,  and  he  thinks  that  double 
the  output  can  then  be  obtained,  as  compared  with  that  of  the  electric 
spark.  A  still  better  means,  he  thinks,  is  to  produce  electric  arc 
light  discharges  between  solid  or  liquid  electrolytes  ;  such  stable  dis- 
charges can  be  obtained  either  in  gases,  or  in  vacuum,  if  the  initial 
discharge  is  enforced  by  heating  the  electrodes  or  by  spark-gaps ; 
relatively  low  voltages  (40  volts)  art  sufficient  for  this  purpose, 
.^rcs  between  incandescent  electrolytes  are  said  to  give  the  highest 
temperatures  which  can  be  obtained  at  present. — Dingler's  Polyt. 
Jour.,  April  25. 

REFERENCE. 

Ocone. — Kausch.— The  first  part  of  an  illustrated  article  on  the 
preparation  of  ozone  by  electricity.  The  original  apparatus  of  Werner 
Siemens  and  the  modern  arrangements  of  Siemens  &  Halske  are 
described. — Elektrochem.  Zeit.,  April. 

Units,  Measurements  and  Instruments. 

Measuring  Small  Capacities  and  Inductances. — Fleming  and  Clin- 
ton.— A  description  of  an  apparatus  "designed  more  from  the  point 
of  view  of  an  engineer  than  an  electrical  instrument  maker,"  for 
measuring  small  capacities  and  inductances.  This  problem  is  im- 
portant for  Hertzian  wave  wireless  telegraphy ;  the  experimental  de- 
termination of  the  electrical  capacity  of  telegraph  wires  and  of  the 
overhead  wires  used  for  the  conveyance  of  high-tension  alternating 


currents,  is  also  called  for  in  connection  with  the  calculation  of  send- 
ing speeds  and  of  voltage  drop  in  the  line.  For  the  measurement  of 
small  capacities  when  the  dielectric  is  air  or  some  other  substance 
not  possessing  the  quality  of  absorption,  no  method  is  so  easy  to  apply 
as  that  depending  upon  the  rapid  charge  and  discharge  of  a  con- 
denser through  a  galvanometer.  This  method  has  been  extensively 
used,  the  only  difference  being  in  the  nature  of  the  commutator  for 
charging  and  discharging  the  condenser.  Various  types  have  been 
applied,  but  the  present  authors  apply  a  new  form  of  rotating  com- 
mutator. A  small  100  to  200-volt  shunt-wound  electric  motor  of 
%  to  yi  hp  is  bolted  down  upon  a  baseboard  and  has  connected  with 
it  a  starting  and  regulating  resistance.  To  the  shaft  of  this  motor 
the  commutating  arrangement  is  connected  by  a  flexible  coupling; 
it  gives  four  charges  and  four  discharges  in  each  revolution.  This 
commutator  is  fixed  on  a  shaft  on  which  are  held,  by  means  of 
ebonite  brushes  and  washers,  three  connected  disks  or  wheels,  of 
which  the  center  one  is  shaped  like  an  eight-pointed  star,  while  the 
two  outer  ones  are  like  crown  wheels,  each  having  four  teeth.  The 
three  wheels  are  so  set  on  the  shaft  that  the  teeth  or  projections  of 
each  of  the  two  outer  wheels  interlock  or  fall  in  the  space  between 
the  teeth  of  the  other,  while  the  radial  teeth  of  the  intermediate  wheel 
occupy  the  intervals  between  the  teeth  of  the  two  outer  wheels.  The 
whole  outer  surface  is  turned  true  and  forms  a  barrel  about  4  inches 
in  diameter  and  2^2  inches  wide.  On  this  barrel  rest  three  brass 
gauze  brushes,  the  two  outer  ones  resting  on  the  continuous  portions 
or  flanges  of  the  two  outer  wheels  and  the  middle  brush  occupying 
the  center  line  and  making  contact  with  either  one  or  the  other  outer 
wheel  or  with  the  intermediate  wheel.  As  the  commutator  runs 
round,  the  middle  brush  is  alternately  brought  into  metallic  con- 
nection with  first  one  and  then  the  other  of  the  two  brushes  on 
either  side.  The  function  of  the  middle  wheel  is  to  afford  a  stepping 
place  and  prevent  and  shock  or  jar  when  the  middle  brush  passes 
over  from  one  connection  to  the  other ;  it  also  prevents  the  middle 
brush  from  short-circuiting  the  two  outer  brushes  at  any  time.  If  one 
terminal  of  the  galvanometer  is  connected  to  the  brush  pressing 
against  one  outer  wheel,  and  one  terminal  of  a  battery  is  connected 
to  the  brush  pressing  against  the  other  outer  wheel,  and  one  terminal 
of  a  condenser  is  connected  to  the  middle  brush,  the  other  terminals 
of  battery,  galvanometer  and  condenser  being  connected  together, 
then  as  the  commutator  runs  round,  the  condenser  is  first  charged 
by  the  battery  and  then  discharged  through  the  galvanometer.  In 
their  experiments  they  used  a  speed  of  1,200  to  1,700  r.p.m. — Phil. 
Mag.,  May. 

Electric  Devices  for  Comparing  and  Measuring  Speeds. — Be- 
NISCHKE. — An  illustrated  paper  read  before  the  Berlin  Electrical 
Society.  When  three-phase  machines  are  Connected  in  parallel,  it 
is  often  desirable  to  see  at  once,  whether  the  machine  which  is  to  be 
connected  in  parallel,  runs  at  too  high  or  too  low  a  speed.  Phase 
lamps  and  phase  voltmeters  indicate  only  whether  sychhronism  has 
been  reached  or  how  far  the  machines  are  from  synchronism,  but 
they  do  not  show  whether  the  speed  of  the  machine  to  be  connected 
to  the  others  is  too  high  or  too  low.  An  apparatus  which  indicates 
this  was  devised  by  Michalke ;  it  consists  of  a  series  of  three  incan- 
descent lamps,  which  are  lighted  in  succession,  either  in  one  or  in 
the  opposite  direction,  according  to  whether  the  speed  of  the  machine 
is  too  high  or  too  low.  The  present  author  thinks  that  the  observa- 
tion of  the  lights  is  somewhat  inconvenient,  and  has  devised  an 
apparatus  by  which  the  motion  of  a  needle  gives  the  indication.  Its 
principle  is  that  if  both  machines  are  in  synchronism,  the  magnetic 
fields  which  are  generated  in  the  instrument,  balance  each  other;  if 
there  is  no  synchronism,  a  resulting  field  is  produced  which  rotates 
either  in  the  one  or  the  other  direction.  The  instrument,  as  shown 
in  the  adjoining  diagram,  consists  of  six  electromagnet  cores,  ar- 
ranged in  a  circle  and  placed  on  a  base  wound  of  band  iron.  The 
windings  of  two  opposite  cores  are  in  series,  and  the  instrument  is 
connected  to  the  circuit  and  to  the  machine  to  be  connected  in  par- 
allel, in  the  way  shown  in  the  diagram.  Over  the  poles  of  these 
electromagnets  there  is  an  iron  sheet  of  the  form  of  a  double  T.  it 
is  provided  with  a  needle.  The  magnetic  field  revolves  either  in  the 
one  or  the  other  direction  and  carries  the  iron  sheet  with  it,  which 
thus  indicates  whether  the  speed  of  the  new  machine  is  too  high  or 
too  low.  When  the  two  machines  have  equal  number  of  periods, 
the  needle  is  at  rest.  Whether  the  proper  synchronism  with  regard 
to  the  three  phases  is  reached,  is  not  indicated  by  this  instrument, 
because  the  needle  may  be  at  rest  also  when  the  two  machines  are 
in  opposite  phase,  but  have  equal  numbers  of  periods.  This  instru- 
ment indicates  only  whether  the  number  of  periods  in  both  machines 
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is  exactly  the  same;  llu-  pliasc  imisi  be  observnl  Ijy  means  ut  .1  |ili,i-.i- 
vohmcler  or  by  phase  lamps.  In  liigli-tensinii  mstallalioiis  the  m- 
strumeiUs  may  be  comicctcil  to  the  same  step-down  transformers  to 
which  the  volt  anil  ammeters  arc  connected.  He  then  briefly  de- 
scribes electric  speed  counters.  The  first  type  consists  of  a  small 
direct-current  dynamo  with  permanent  magnet,  together  with  a  direct - 
current  voltmeter  which  is  directly  calibrated  in  revolutions  instead 
of  volts.  Such  an  instrument  was  used  on  one  car  during  the  high- 
speed railway  tests  at  Zosscn ;  the  vibrations  of  the  car  did  not 
change  the  permanent  magnets  of  the  instrument  in  the  least.  An- 
other type  of  this  instrument  consists  of  a  small  single-phase  alter- 
nating-current machine  with  permanent  magnets,  together  with  an 
alternating-current  voltmeter.  The  length  of  the  partitions  of  the 
scale  follows  ;ippri>\im;ilily  tin-  l;iw  of  scjuares,  so  that  iho  scale  has 
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more  extended  portions  in  those  parts  of  the  scale  where  the  in- 
strument is  to  be  used.  Another  advantage  is  the  absence  of  a  com- 
mutator which  in  time  may  get  dirty  and  cause  small  errors.  He 
finally  notices  a  theoretically  interesting  design ;  if  a  shunt  machine 
is  constantly  excited  and  runs  without  load,  a  voltmeter  connected  to 
this  machine  can  be  calibrated  directly  in  revolutions  instead  of  volts, 
because  the  e.m.f.  of  the  machine  is  directly  proportional  to  the 
revolutions.  If  the  machine  is  Ioa3ed  the  voltmeter  no  longer  indi- 
cates the  proper  e.m.f.  of  the  machine,  but  the  e.m.f.  at  the  terminals. 
In  order  to  make  the  voltmeter  indicate  the  e.m.f.,  a  compensation 
for  the  ohmic  loss  in  the  machine  must  be  applied;  this  is  accom- 
plished by  introducing  in  the  voltmeter  a  compensating  winding 
through  which  a  part  of  the  armature  current  flows.  If  the  magnetic 
field  is  constant,  the  number  of  the  revolutions  is  directly  proportional 
to  the  e.m.f.  and  the  instrument  can  be  directly  calibrated  in  numbers 
of  revolutionis.  But  in  practice  there  is  a  continuous  changing  of 
the  magnetic  field,  and  the  application  of  a  compensation  for  such 
changes  is  very  difficult,  especially  because  in  this  case  there  is  no 
proportionality  and  the  characteristic  curve  of  the  machine  must  be 
taken  into  account.  For  each  type  of  machine  a  special  compensation 
winding  must  be  calculated,  and  this  is  the  reason  why  the  use  of 
such  instruments  is  limited. — Elck.  Zeit..  May  21. 

Telegraphy,  Telephony  and  Signals. 

Remarks  on  Marconi's  Ocean  Telegraphy.— Kozpszl.— An  article 
giving  conclusions  drawn  by  the  author  from  a  description  of  Mar- 
coni's apparatus.  He  calculates  that  there  must  have  been  a  wave 
length  of  2,600  meters,  which  would  demand  a  wire  600  meters  long. 
in  order  to  get  good  resonance.  In  reality  the  wire  is  only  90  meters 
long,  and  the  author,  therefore,  concludes  that  a  system  of  400  parallel 
wires,  as  used  by  Marconi,  is  not  as  much  for  the  purpose  of  in- 
creasing radiation  into  space,  but  is  necessary  in  order  to  shorten  the 
length  of  resonance,  when  such  large  capacities  and  wave  lengths 
are  used.  The  author  gives  the  following  explanation  of  the  fact 
that  the  station  on  the  Lizard,  only  11  km  distant,  was  not  affected, 
while  communication  was  maintained  for  over  1,600  km.  If  the  latter 
sender  system  was  very  closely  coupled  and  worked  with  an  enormous 
wave  length,  while  the  receiver  on  the  Lizard  was  very  loosely  coupled 
and  tuned  to  perhaps  one-tenth  of  that  wave  length,  then  there  is 
no  cause  for  wonder  at  this  independence,  because  the  first  station 
sends  out  strongly  damped  long  waves  of  great  intensity,  which  nat- 
urally have  as  good  as  no  action  on  the  loosely  coupled  receiver, 
which  works  with  considerably  smaller  wave  lengths.  The  case 
would  be  different,  if  the  wave  length  of  both  systems  were  inter- 


cli.inK<'l,  liti.iiis.-  till-  shorli-r  sender  usually  disturbs  the  lunger 
receiver.  The  author  concludes  that  Marconi's  system,  to  enlarge 
the  wave  length  and  to  decrease  the  length  of  resonance  of  his  air 
conductor  by  enlarging  its  capacity,  has  a  practical  limit,  which  is 
given  by  the  relation  of  the  capacity  of  the  condenser  circuit  to  that 
of  the  air  conductor  circuit.  It  is,  therefore,  not  possible  to  send 
out  unlimited  amounts  of  energy  into  space,  and  Marconi  might  not 
be  very  far  away  from  the  limit,  for  if  the  capacity  of  his  conductor 
system  is  estimated  at  50,000,  which  is  probably  very  near  the  truth, 
this  comes  close  to  the  magnitude  <>30,ooo  of  his  condenser  capacity, 
and  the  fall  of  tension  cannot  be  disregarded  any  more. — Dingler's 
I'oly.  Jour..  May  2i. 

Miscellaneous. 

Slh-nichi.—'['\w  lirsl  part  of  an  account  of  a  recent  visit  of  a  num- 
Ixr  of  student  members  of  the  British  Institute  of  Klectrical  Engi- 
neers to  Shcllield.  The  Sheffield  central  station  was  started  in  1886 
and  rebuilt  in  189.?;  owing  to  the  gradual  development  there  is  a 
great  variety  of  different  types  of  machinery  installed  in  the  present 
plant,  but  a  new  uniform  plant  is  to  be  opened  shortly.  The  power 
plant  of  the  Sheffield  tramway  company  has  a  normal  capacity  of  3,675 
kw.  Cooke  &  Co.'s  works  were  also  visited ;  the  entire  process  of 
the  manufacture  of  wrought  iron  from  the  crude  pig  was  shown,  also 
the  manufacture  of  wire  rods;  the  principal  work  of  the  firm  is  mak- 
ing ropes  for  mining  purposes.  They  have  tried  electric  welding 
for  joining  strands  when  necessary,  but  have  abandoned  this  in  favor 
of  the  older  method,  as  the  newer  process  has  been  found  to  make 
the  joint  more  brittle  and  not  so  reliable  for  cables  which  are  required 
to  pass  over  pulleys. — Eng'ing,  May  8. 

German  Electrical  Industry. — Howe. — A  brief  article  with  a  dia- 
gram giving  curves  which  represent  the  variation  of  the  stock  quota- 
tions of  seven  of  the  largest  German  electrical  manufacturing  firms 
during  the  last  six  years.  The  maximum  of  the  stock  quotation  was 
in  all  cases  in  1898  and  since  that  time  the  curves  have  dropped  con- 
tinually. Kummer  is  now  at  zero,  and  the  Helios  Company  not  far 
off,  but  even  the  curves  of  the  large  German  companies  show  the 
same  continuous  dropping  off.  "The  diagram  is  worthy  of  attention 
and  shows  only  too  plainly  the  terrible  dangers  arising  from  over- 
capitalization."— Lond.  Elec.  Rez:,  May  i. 

Copper  Ores. — A  note  stating  that  there  is  evidence  to  show  that 
in  Northern  Rodesia  and  in  Central  Africa  there  is  an  enormous 
wealth  of  copper  ore  awaiting  only  the  advent  of  the  railway  to  be 
made  readily  available  for  the  purpose  of  consumers  in  Europe  and 
elsewhere.  It  is  believed  that  Africa  will  in  a  few  years  become  the 
world's  greatest  source  of  supply.  Some  reports  of  Farrell  are  quoted. 
— En<:'iii",  Mav  i. 


New  Books. 


Telephone  Lines.  Methods  of  Construction,  Overhead  and  Under- 
ground. By  Walter  C.  Owens.  London :  Whittaker  &  Co.  390 
pages,  265  illustrations.     Price,  5  shillings. 

In  the  preface  to  this  further  contribution  to  telephonic  literature, 
the  writer  modestly  remarks  that  he  believes  "this  to  be  the  first  book 
that  has  ever  been  written,  dealing  exclusively,  fairly  and  exhaust- 
ively with  this  subject."  A  casual  examinatinn  of  the  380  pages  of 
this  volume  reveals  that  the  author  must  either  have  had  a  very 
limited  acquaintance  with  scientific  literature,  or  must  have  omitted 
to  insert  the  adjective  "English"  prior  to  the  phrase  "first  book," 
for  the  manuals  of  ^Miller,  Kennelly,  Hopkins,  Dobbs,  Webb  and 
others  in  America,  and  Montilot.  Weiller  et  Vivares  and  Bussac  in 
France  are  not  unknown,  are  fairly  complete  and  apparently  im- 
partial. 

There  is,  however,  no  denying  that  this  presentation  possesses 
some  novelties  and  is  thoroughly  up  to  date  from  the  somewhat 
insular  and  English  point  of  view.  The  first  half  of  the  work  is 
explanatory  of  aerial  line  construction  and  is  noteworthy  in  giving 
details  of  iron  poles  in  the  use  of  which  foreign  engineers  far  excel 
American  practice,  but  with  this  exception  there  is  little  that  is  novel. 
Then  follows  a  short  chapter  on  telephone  circuits  which  is  suc- 
ceeded by  a  chapter  upon  aerial  cables.  Part  II  is  devoted  to  under- 
ground construction :  here  but  two  forms  of  conduit  are  illustrated 
and  little  or  no  attention  is  devoted  to  the  methods  of  conduit  build- 
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ing.     In  conclusion  there  is  a  somewhat  trite  chapter  upon  electrical 
testing  that  merely  recites  old  and  well-known  methods. 

The  volume  is  useful  to  the  American  telephonist  in  giving  him 
quite  a  clear  idea  of  the  English  point  of  view  of  the  art,  but  except- 
ing the  data  upon  structural  iron  aerial  construction  the  American 
telephone  engineer  has  little  to  learn  from  it.  The  typography  of  the 
volume  is  good,  but  the  cuts,  and  particularly  those  from  half  tones, 
are  undeniably  remote  from  the  American  standard  of  such  work. 


Directory  of  Electrical  Societies,  Etc. 


American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York.  General  meeting,  Niagara 
Falls,  June  29,  July  3. 

American  Stbe^t  Railway  Association.  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Internatio.nal  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  ext  meeting,  Atlantic  City, 
N.  J.,  September  2,  3  and  4,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Annual  convention,  Detroit,  Mich.,  July  14,  15  and  16. 
Frank  J.  Miner,  chairman  Exhibition  Committee,  207  Jefferson  Ave., 
Detroit. 

National  Independent  Telephone  Association.  Secretary,  J.  B. 
Ware,  EUicott  Sq.  Building,  Buffalo,  N.  Y.  Next  meeting,  Chicago, 
June  24  and  25. 

Combination   Railway  and   Lighting   Storage  Battery 
at  Milwaukee. 


The  Milwaukee  Electric  Railway  &  Lighting  Company  has  just 
completed  the  installation  of  a  large  storage  battery  plant  at  its 
central  power  station,  which  is  notable  as  being  the  first  large  storage 
battery  installation  in  this  country,  installed  for  use  on  both  lighting 
and  railway  circuits.  The  Milwaukee  Electric  Railway  &  Light 
Company  operates  all  the  street  railways  in  Milwaukee,  and  also 
all  the  electric  light  service.  It  has  an  Edison  three-wire,  direct- 
current  network,  for  the  downtown  district. 

The  use  of  the  same  batteries  for  either  railway  or  lighting  in- 
volves a  little  more  complication  in  switching,  but  has  certain  ad- 
vantages in  the  way  of  affording  a  reserve  for  either  railway  or 
lighting  plants.  These  advantages  have  already  been  demonstrated 
at  Milwaukee,  as  there  have  been  times  when  the  ability  to  work  the 
entire  battery  on  the  railway  load  has  helped  the  railway  part  of  the 
plants  over  a  very  tight  place. 

The  battery  is  installed  on  the  upper  floor  of  the  company's  station 
on  East  Water  Street,  located  on  the  east  bank  of  the  Milwaukee 
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FIG.    2. — lighting    BATTF.RV. 


River.  This  station  was  built  several  years  ago,  and  provision  was 
made  for  the  storage  battery  at  that  time,  but  it  is  only  recently 
that  the  battery  has  been  installed.  John  I.  Beggs,  president  and 
general  manager  of  the  Milwaukee  Electric  Railway  &  Light  Com- 
pany, foresaw  the  advantage  and  flexibility  of  a  battery  so  connected 
as  fo^be  used  on  either  railway  or  lighting  circuits ;  and  although 
this  has  not  been  the  standard  practice,  he  insisted  that  this  com- 
pany's batteries  should  be  so  arranged  that  they  would  afford  a 
reserve  to  be  connected  to  either  the  railway  or  lighting  loads.  .As 
said  before,  the  wisdom  of  this  selection  has  already  been  demon- 
strated. 

This  battery,   which   was   furnished  and   installed  by  the  Electric 
Storage   Battery   Company,  consists   in  all  of  608  cells.     These  are 


grouped  in  various  combinations,  according  to  the  uses  to  which  they 
are  being  put.  What  will  be  designated  as  the  railway  battery  in 
this  article,  because  it  is  usually  operated  on  the  railway  load,  con- 
sists of  288  cells  connected  across  the  railway  bus-bars  in  series, 
with  a  special  booster,  as  seen  in  Fig.  I. 

The  battery  ordinarily  placed  on  the  lighting  load  has  its  con- 
nections indicated  in  Fig.  2.  In  this  battery  there  are  320  cells, 
divided  into  two  series  of  160  cells  each.  They  are  connected  across 
the  direct-current,  three-wire  incandescent  lighting  bus-bars.  A 
switch  by  which  some  of  the  end  cells  can  be  connected  in  or  out, 
is  placed  in  each  series  of  cells. 

In  case  it  is  desired  to  connect  both  batteries  to  the  railway  load, 
switches  are  provided  by  which  the  arrangement  shown  in  Fig.  3 
can  be  obtained.     Here  the  railway  battery  is  connected  between  the 
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-BOTH   BATTERIES  ON  RAIL- 
WAY system. 


-BOTH   batteries  ON    LIGHT- 
ING   SYSTEM. 


railway  bus-bars  just  as  in  Fig.  i.  The  cells  comprising  the  lighting 
battery  have  all  been  placed  in  series,  and  are  connected  through  a 
second  booster  across  the  railway  bus-bars.  The  voltage  of  the 
lighting  battery  is  raised  or  lowered  to  correspond  to  that  of  the 
railway  bus-bars  by  cutting  in  or  out  cells  with  the  end-cell  switches. 

In  case  both  railway  and  light  batteries  are  to  be  connected  on 
the  lighting  circuit,  the  arrangement  shown  in  Fig.  4  is  adopted. 
Here  the  lighting  battery  is  connected,  as  in  Fig.  2,  and  the  railway 
battery  has  been  divided  into  two  sets,  which  are  put  in  multiple 
with  each  other.  These  two  sets  charge  or  discharge  on  the  lighting 
bars  through  the  booster. 

The  arrangement  is  thus  very  flexible.  The  railway  battery  can  be 
charged  on  the  lighting  bus-bars  when  the  lighting  generators  would 
be  otherwise  idle,  and  can  be  put  on  to  the  railway  load  to  help  in 
summer  traffic.  In  other  words,  the  lighting  generators  can  be 
made  to  help  the  railway  generators  without  interfering  with  their 
usefulness  on  the  lighting  load.  On  the  other  hand,  the  railway 
generators  might  be  made  to  help  out  the  lighting  load  by  charging 
batteries  for  use  on  the  lighting  circuits.  The  batteries  act  as  a 
reserve  to  tide  over  emergencies  in  either  railway  or  lighting  de- 
partments. 

The  cells  of  both  batteries  consist  of  39  plates  in  lead-lined  tanks. 
The  tanks  are  41 J4  in.  wide,  20 J4  in.  long  and  24 J/^  in.  high.  The 
plates  are  151^  x  1514  in.  These  cells  have  a  capacity  of  1,500  amp. 
for  one  hour,  or  750  amp.  for  three  hours.  Since  the  railway  battery 
consists  of  a  single  series,  its  capacity  is  1,500  amp-hours  foi  one  hour, 
and  that  of  the  lighting  battery,  consisting  of  two  series,  is  double 
this.  The  normal  charging  rate  for  the  lighting  battery  is  750  amp., 
or  375  amp.  per  series.  The  end-cell  regulating  switches  have  21 
points,  thereby  permitting  the  cutting  in  or  out  of  21  cells.  These 
switches  are  of  2,000-amp.  capacity.  The  copper  bus-bars  from  the 
end  cells  have  a  cross-section  of  ^  sq.  in.  At  the  points  where  the 
bus-bars  are  taken  off  at  the  end  of  each  series  of  cells,  and  also  at 
each  end  cell,  the  capacity  of  the  lead  plate  connectors  on  the  cell 
IS  reinforced  by  a  lead-covered  copper  bus-bar,  which  is  connected 
to  two  points  of  the  lead  connector  to  which  the  battery  plates  are 
burned. 

Figs.  5  and  6.  which  give  an  idea  of  the  extent  of  the  battery 
room,  show  this  arrangement  of  bus-bars  well.  They  also  show  the 
flexible  suspension  of  the  lead-covered  bus-bars  from  the  ceiling. 
This  battery  room  is  peculiar  in  being  located  over  the  generating 
room,  and  as  one  of  the  officers  of  the  company  put  it.  "We  have  a 
million  pounds  of  batteries  suspended    from   the  roof."     It   is  a   fact 
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that  llir  ai'tiial   wciKln   of   llic  liattrrus,   willi  l)U^-lla^s,   is   siiitictliiHK 
over  1,000,000  lbs,  as  tlic  wnslit  i>l'  oin-  icll  alone  is  i,(>j()  llis.      I  In- 
room  is  71  X  g8  ft. 
The  switchhiiarcl  [>\  wiiicli  tin-  various  coniliinations  of  railwav  and 


(fill  ii-ll  swilclu-s,  circiiitiiri-akcrh,  arc  all  of  tlu-  I.  T,  li.  laminated 
ftlKrvvisc  lypc  'I'liorc  is  a  circuit-breaker  in  the  nioior  circuit  of 
i-acli  booster,  and  this  circuit-breaker  is  made  inter-locking,  with  the 
circuit-breaker  in  the  circuit  of  the  booster  armature.  In  case  the 
motor  circuit  bleaker  opens,  the  interlocking  device  causes  the 
booster  circuit  to  be  opened  also.  This  is  to  prevent  the  booster  from 
running  away  and  tearing  itself  to  pieces,  as  it  might  if  its  circuit 
were  kept  closed  with  the  motive  power  from  the  booster  motor 
cut  off  The  circuit-breaker  in  the  bonsler  circuit  does  not,  how- 
ever, (li>.lmli  till-  circiiil-bre.-iker  of  lb--  ii".i..:   -IriMiij^  llic  li.f'ift   l.v 


-VIEW    OF   liATTEKY    ROOM. 


-VIEW    OF    SWiri  IIIiOAKK. 


lighting  batteries  can  be  made  is  shown  in  Fig.  7.     It  is  located  di-  its  opening,  as  there  is  no  reason  why  the  booster  should  be  stopped 

rectly  under  the  gallery  containing  the  regular   feeder  board  of  the  every  time  its  circuit-breaker  opens. 

Edison  three-wire  network,  as  can  be  seen   from  the  engraving.     At  The  boosters  are  shown  in  Fig.  8.     They  can  be  controlled  so  as 

the  left  is  a  panel  containing  the  apparatus   for  controlling  the  four  to  cause  a  hnttery  to  charge  or  discharge  at  any  predetermined  point, 


V.NuTHER  View  of  B.\ttery  Room. 
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by  varying  tlic  strength  of  the  slumt  tichl,  or  if  necessary,  changing 
its  (Hrection.  By  using  railway  generators  witli  very  little  com- 
pounding effect,  the  hattery  with  the  aid  of  the  booster  takes  the 
lluctuation  above  or  below  a  certain  amount,  wliich  anioimt  is  deter- 
nnncd  by  the  adjustment  of  the  sjuint  field  of  the  booster. 

The  battery  room  was  fitted  up  with  great  care  to  prevent  any 
possible  leakage  of  acids  through  the  floor  onto  the  ironwork,  or 
onto  the  generating  machinery  below.  On  top  of  a  layer  of  con 
Crete,  tar  paper  and  pitch  were  spread,  and  over  this  a  tile,  burned 
extremely  hard,  was  laid,  with  spaces  between  of  !<|  in.  Into  this 
space   was   poured   jiitch   even   with  the  t()[)   of   the   tile.      Sheet    lead 


riie  panels  are,  howe\er,  supplied  with  four  wrouglit-ir(jn  legs, 
which  are  so  arranged  as  to  support  the  standard  rheostats  used 
with  the  machine  corresponding  to  the  rating  of  each  standard  size 
of  switchboard. 

The  switches  used  on  all  i)anels  of  this  class  are  lever  switches, 
having  solid  forged  clip  blocks  and  studs,  the  blades  b  ing  rigidly 
fastened  to  the  cross-bars.  The  blades,  clips,  clip  blocks,  and  studs 
are  of  copper,  and  all  the  smooth  surfaces  have  ground  finish.  Three 
complete  sets  of  fuses  are  provided  with  all  switches.  Each  feeder 
fuse  has  approximately  75  per  cent,  of  the  capacity  of  the  generator 
fuse. 

On    all   nf  these  |)anels   the  current   indicator   is   permanently   con- 


FIG.    S. BOO.STEKS. 

was  laid  around  the  edges  of  the  room  to  prevent  acid  getting 
through  at  the  place  where  the  fioor  joins  the  wall.  This  lead  was 
carried  up  like  a  baseboard  for  a  short  distance  above  the  floor. 
The  same  precautions  were  taken  at  the  pillars.  The  whole  interior 
of  the  room  is  coated  with  acid-proof  cement. 


New  Line  of  Switchboards. 
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necled  to  the  generator  circuit.  This  current  indicator  is  the  General 
Electric  Company's  round  pattern  instrument,  particularly  adapted 
for  long  continuous  hard  service.  Its  few  parts  are  strongly  con- 
structed, and  having  no  spring  it  is  free  from  any  element  likely  to 
change.  A  potential  indicator  is  not  provided  with  these  panels, 
since  in  .some  installations  where  they  will  be  used,  the  illuminating 
lamp  of  the  current  indicator  may  serve  suflficiently  well  as  a  pilot 
lamp.    A  potential  indicator  of  the  same  type  as  the  current  indicator 


In  most  instances  where  small  isolated  electric  plants  have  been 
installed  for  lighting  one  or  two  buildings,  no  standard  lines  have 
been  followed,  and  consequently  the  switchboard  had  to  be  specially 
designed  for  the  requirements  of  each  case.  No  uniformity  has  pre- 
vailed, and  the  renewal  of  parts  has  caused  great  inconvenience.  .'\s 
a  solution  of  this  difficulty,  the  General  Electric  Company  has  re- 
cently placed  upon  the  market  a  line  of  standard  switchboards  for 
small  isolated  lighting  plants.  The  design  includes  a  complete  series 
of  combination  generator  and  feeder  panels  for  direct-current  service. 
Each  of  these  panels  is  a  separate  and  complete  switchboard,  and  is 
not  intended  for  combination  with  other  panels.  These  small  plant 
switchboards,  within  reasonable  limits,  the  cost  has  been  ke|)t.  are 
manufactured  only  for  use  on  voltages  of  from  125  to  250  continuous 
current  and  only  in  capacities  as  specified  in  the  appended  list. 

The  switchboards  provide  for  the  generator  and  two  feeder  circuits, 
which  arrangement  provides  for  all  ordinary  classes  of  service.  The 
material  used  in  the  construction  of  the  boards  is  a  fine  variety  of 
slate;  the  panels  are  hand  finished  to  a  perfectly  smooth  surface,  after 
which  several  coats  of  lacquer  are  applied,  thus  producing  a  dull 
black,  but  extremely  smooth  surface.  The  slate  is  1 54  in.  thick,  has 
square  corners  and  bevel  front  edges.  The  dimensions  of  the 
slate  are  36  in.  x  16  in.  to  20  in.,  depending  upon  the  capacity. 
.•\ll  exposed  metal  parts  on  the  front  of  the  switchboard,  except  the 
live  copper,  have  dull  black  finish. 

The  support  of  these  panels  consists  of  two  one-inch  gas  pipe  , 
each  64  in.  long — the  panels  being  fastened  to  the  pipe  by  means  of 
four  cast-iron  clamps,  while  the  pipes  are  held  in  position  by  two 
cast-irnn  flanges,  which  are  bolted  to  the  floor  by  lag  screws.  Fast- 
ened to  the  center  of  each  of  these  pipes  is  a  tie  rod  which  permits 
the  panel  to  be  supported  from  the  \,all.  from  the  machine  frame, 
or  to  stand  in  the  center  of  the  room.  The  tic-rods  are  provided 
with  clevises,  having  a  hinged  joint,  which  will  allow  the  flanges 
at  the  end  to  be  bolted  in  a  vertical,  inclined  or  horizontal  position. 

The   rheostats   are    not    included    with    the   standard    switchboards. 
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previously  described,  and  provided  with  either  a  pivoted  br.-.cket  sup- 
ported at  the  top  of  the  panel,  or  with  a  swinging  bracket  supported 
at  the  side  of  the  panel,  may.  however,  he  applied  and  all  panels 
are  drilled  for  mounting  these  brackets. 

The  standard  two-lamp  ground  detector  is  used  on  these  panels; 
that  is,  one  lamp  is  connected  from  each  bus-bar  to  the  ground,  the 
voltage  of  the  lamp  always  being  the  same  as  the  voltage  of  the 
panel.     A   i6-cp  lamp   -upported  on  a   curved   lamp  bracket   with  a 
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Ii;ilt'  niuiid  iiii-lal  sliaili-  ib  iir-IiuIciI  vmiIi  cacli  i>l  tluM'  |i.iiii-ls.  When 
a  paiirl  is  iiistallrd  ami  later  it  is  Ucsirril  to  have  a  pivKtcd  |»)tciitial 
iiiilicatdr  bracket  iiuiunti'd  on  top  uf  the  board,  (he  lamp  bracket  is 
ri-iiu)vcd  from  the  panel,  wliich  allows  for  the  monntinK  of  the 
pivoted  bracket  wilhunt  any  additional  dnllniK  of  the  panel;  the 
lamp  bracket  may  then  be  niounied  on  ihe  piv^iiid  bracket,  winch  is 
so  dcsi({iH-d  as  to  receive  it. 


the  s.inie  lime,  MipplyuiK  a  eontaci  snrface  loi  the  contact  arm. 
liach  nnit  is  thus  lirmly  faste'ned  by  two  studs  or  bolts  to  the  snb- 
stanlial  slali-  ^lall  (In    'uli    •.  In.  ti  ili.     iml    |i.i .      A  .  <>r  responding  slate 
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The  electrical  connections  of  the  various  parts  of  the  panel  are 
shown  in  the  accompanying  cuts,  Figs,  i,  2  and  3.  All  connections 
are  made  of  bar  copper,  and  terminals  are  provided  for  connections 
to  the  system.  The  switchboards  are  made  for  capacities  ranging 
from  44  to  20  kw,  125  volts,  and  from  J4  to  40  kw.  250  volts. 


Novel  Form  of  Cast  Grid  Rheostat. 

An  improvement  in  rheorilats  is  noted  in  the  appearance  on  the 
-market  of'  the  cast  grid  type  of  the  Stanley  Electric  Manufacturing 
Company,  of  Pittsfield,  Mass.  It  is  said  to  be  the  only  rheostat  in 
which  the  resistance  units  are  directly  connected  to  the  contact  studs. 
In  other  types,  the  units  are  connected  to  the  studs  by  wires,  a 
construction  which  necessitates  soldered  contacts,  set  screws,  or  a 
combination  of  the  two.  It  is  urged  that  the  use  of  solder  in  a 
rheostat  is  highly  objectionable,  and,  in  practice,  the  set  screws  prove 
equally  so,  as  they  work  loose  and  give  rise  to  bad  contacts.  More- 
over, short  circuits  sooner  or  later  develop  between  the  intercrossing 
wires  as  the  insulation  becomes  impaired  by  the  heat  developed  within 
the  rheostat.  The  bulkiness  of  rheostats  of  the  larger  capacities  has 
also,  it  is  claimed,  been  an  undesirable  feature. 

The  S.  K.  C.  rheostat  consists  of  fifty  to  sixty  iron  grids  radially 
arranged,  as  shown  in  the  lower  part  of  Fig.  2.  This  arrangement 
results  in  an  exceedingly  simple  and  compact  mechanical  construction. 


FIG.    I. — RESIST.VNCE    UNIT. 

Each  unit,  as  shown  in  Fig.  i,  is  formed  with  a  projection  extending 
at  such  an  angle  from  the  plane  of  the  unit  proper  as  to  permit 
direct  connection  with  the  next  unit. 

A  contact  stud  passes  through  two  adjoining  units,  furnishing  elec- 
trical connection  between  them  and  supporting  them  in  place,  and,  at 


KIC.  2. — CAST  GRID  RHEOSTAT,   SHOWING  RADLM.  AKR  A  .\(;E.M  LNT  OF   L"MTS. 

slab  on   the   further  side  gives   an   additional   support  to   the  units, 
resulting  in  a   very  rigid  outfit  and  one  of  pleasing  symmetry.     The 


FIG.  3. — CAST  GRID  RHEOSTAT,  CONTACT  SIDE. 

whole  is  mounted  in  a  substantial  and  well  ventilated  iron  case. 

The  resistance  units  are  cast  of  such  a  shape  as  to  furnish  the  best 
possible  radiating  and  convective  surface.  The  contact  arm,  as  can 
be  seen  in  Fig.  3,  is  unusually  broad,  giving  a  good  contact  surface 
and  permitting  the  ready  dissipation  of  heat. 
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"No  Voltage  Release"  Up-to-Date. 

The  shunt  field  curnnt  of  an  electric  niutor  of  a  certain  horse- 
power and  volts  has  always  been  an  extremely  indefinite  quantity, 
and  for  many  years  past  a  comparison  of  the  shunt  field  current 
in  motors  of  various  makes,  having  identical  power  and  voltage, 
has  shown  that  this  variation  in  field  current  covers  a  range  as 
great  as  6  to  I.  The  tendency  to-day  is  rapidly  in  the  direction  of 
a  still  wider  range  in  the  shunt  field  current,  because  modern  practice 
in  motor-driven  tools  and  in  every  other  line  demands  a  wide  range 
in  the  speed  of  the  motor  ;  and  the  simplest  and  one  most  efficient 
way  to  get  such  variations  in  speed  is  to  vary  the  current  in  the 
shunt  field  circuit.  The  sparking  troubles  due  to  the  armature 
reaction  have  been  so  overcome  that  it  is  no  uncommon  thing  to  find 
motors  whose  field  currents  are  reduced  to  one-half,  one-third  and 
even  one- fourth  of  their  full  strength  in  order  to  secure  speed  varia- 
tions by  imperceptible  increments  and  with  high  efficiency. 

It  will  be  evident  from  what  has  preceded  that  the  form  of  "no 
voltage"  release  in  which  the  holding  magnet  is  in  series  with 
the  shunt  field  current  may  become  unreliable  and  troublesome 
when  the  shunt  field  current  varies  in  motors  of  different  makes  as 
nuicit  as  6  to  i,  and,  in  addition,  a  speed  control  is  used  which  in- 
creases the  range  some  three  or  four  times  more.  There  are  also 
more  and  more  motors  used  having  both  a  series  and  a  shunt  wind- 
ing. This  again  introduces  a  further  variation  in  the  shunt  field 
current,  even  if  the  horse-power,  volts,  speed  and  make  be  the  same. 
It  is  evident  that  the  holding  magnet  will  give  theoretically  perfect 
results  if  it  be  connected  so  as  to  be  dependent  upon  the  counter 
i..m.f.  of  the  motor  only  and  independent  of  the  field  current  or 
the  armature  current.  Such  a  holding  magnet  will  hold  perfectly 
so  long  as  the  motor  is  producing  the  necessary  protective  counter 
volts  and  will  automatically  release  whenever  for  any  reason  the 
counter  e.m.f.  falls  below  a  properly  protective  amount.  In  addition, 
such  a  "no  voltage"  release  is  perfectly  adapted  for  use  upon  any 
known  kind  of  direct-current  motor  of  a  certain  horse-power  and 
volts,  whether  the  motor  be  shunt-wound,  series-wound,  accumu- 
lative-compound, diiTerential-compound,  separately  excited  or  mag- 
neto, and  the  current  in  the  shunt-field  winding  or  the  series-field 
winding  can  be  varied  in  any  desirable  manner  for  speed  control 
without  in  any  way  affecting  the  perfect  operation  of  the  "no  voltage 
release." 

A  patent  on  this  counter  e.m.f.  "no  voltage"  release  was  issued 
to  H.  Ward  Leonard  June  29,  1897,  but  for  many  years  it  added 
so  materially  to  the  cost  of  starters  and  controllers  as  to  make  a 
material  difiference  to  the  user.  Inventions  of  Mr.  Leonard  in  the 
past  few  years  have,  however,  so  reduced  the  cost  of  this  form  of 
"no  voltage"  that  the  counter  e.m.f.  form  is  now  supplied  whenever 
desired  by  the  customer  at  the  same  price  as  the  types  dependent 
upon  the  shunt-field  current  and  not  really  upon  the  voltage. 

The  advantage  of  this  form  of  starter  will  be  appreciated  by 
every  concern  which  has  received  orders  for  starters  and  has  only 
the  information  that  it  i<  of  so  many  horse-power  on  a  circuit  of 
known  voltage,  and  consequently  have  not  known  whether  the 
motor  was  shunt-wound,  series-wound  or  compound-wound.  This 
form  of  "no  voltage"  release  has  also  many  applications  to  other 
apparatus  such  as  storage  batteries,  etc.,  and  lends  itself  particularly 
well  to  various  forms  of  push  button  control  and  distant  automatic 
control,  as  the  current  through  the  magnet  and  the  volts  on  its  ter- 
minals are  both  so  low  that  the  magnet  can  be  short-circuited  or 
open-circuited  with  the  most  perfect,  simple  and  reliable  results. 

It  may  be  added  that  the  improvement  which  has  led  up  to  the 
present  encouraging  state  of  affairs  is  based  upon  the  production 
of  an  extremely  high-resistance  tube.  By  his  new  invention.  Mr. 
Leonard  is  able  to  get  700  ohms  on  a  square  inch  of  surface,  whereas 
wiih  his  enamel  types  used  for  field  rheostats,  theatre  dimmers,  etc., 
only  about  30  ohms  concentration  to  the  square  inch  was  feasible. 


Irrigation  in  California. 


It  is  staled  that  irrigation  by  electrical  power  is  to  be  tested 
practically  on  a  large  scale  near  Anderson.  Shasta  County,  Cal- 
ifornia. The  Northern  California  Power  Company,  which  has  its 
headquarters  in  Redding,  its  power  plant  being  in  the  Shingletown 
country,  has  just  purchased  the  Bellevue  tract,  near  Anderson,  and  is 
stringing  wires  from  its  sub-station  in  that  village  to  its  pumping 
plant  on  the  Rellcvue  land.     It   has  there  set  up  a   pump  that  has  a 


capacity  of  4,000  gallons  a  minute,  the  water  to  be  lifted  from  the 
river.  Hitherto  there  has  been  little  or  no  irrigation  of  the  fruit 
orchards  about  Anderson,  because  of  the  expense  of  constructing  irri- 
gation ditches  or  the  expense  of  maintaining  pumping  plants  oper- 
ated by  gasoline  or  steam.  But  electrical  power  is  now  so  cheap  that 
there  can  be  no  question  of  its  ultimate  adoption  throughout  the  fruit 
belt.  With  plenty  of  water  at  the  critical  period  of  ripening,  the  pro- 
ductiveness of  the  orchards  is  increased  25  per  cent.,  while  without 
the  water  at  that  time  one-quarter  of  the  crop  is  lost.  The  value 
of  fruit  lands  about  Anderson  has  suddenly  taken  an  upward  bound 
in  price  as  the  electric  power  lines  are  being  extended  through  the 
valley. 


G.  I.  Enclosed  Arc  Lamp. 


The  General  Incandescent  .'\rc  Light  Company  has  made  a  number 
of  improvements,  noted  below,  in  its  enclosed  arc  lamp,  with  in- 
terchangeable parts,  for  100  to  120-volt  direct-current,  constant- 
potential  circuits. 

The  clutch  is  entirely  insulated  from  the  mechanism  and  there- 
fore no  current  can  sneak  over  the  working  joints  of  the  clutch, 
clutch  links,  feed  lever  and  dash-pot.  The  adjustable  regulating 
resistance  is  mounted  on  several  porcelain  units,  and  is  fastened 
by  screws  to  a  light  circular  casting,  which  is  attached  to  the  top 
casting  of  the  lamp.  These  resistance  units  are  connected  by  screw 
clamps,  and  the  beginning  and  end  leads  are  connected  to  the  proper 
binding  posts  under  the  top  casting.  This  form  of  resistance  per- 
mits of  the  highest  possible  operating  and  maintenance  economy. 
Damage  occurring  in  any  part  of  the  resistance  wire  does  not 
disable  the  entire  coil,  but  only  a  quarter  or  sixth  part  is  affected, 
and  such  damaged  part  or  unit  can  be  replaced  by  removing  three 
screws  and  inserting  a  new  interchangeable  unit.  The  whole  resist- 
ance can  be  removed  from  the  lamp  by  unscrewing  the  two  sup- 
porting and  two  clamping  screws. 

The  adjustable  resistance  clamp  is  a  much  more  important  factor 
in  a  constant-potential  lamp  than  is  generally  understood.  A  well- 
designed  clamp  must  always 
make  a  good  "elastic"  contact 
with  the  wire,  and  it  should 
preferably  cover  a  considerable 
wire  surface,  so  as  to  prevent 
the  wire  from  rusting  and  also 
to  preserve  a  perfect  contact 
and  allow  the  expansion  and 
contraction  of  supporting  por- 
celains under  all  possible  con- 
ditions. A  poorly  designed  ad- 
justable contact  will  cause 
much  trouble,  allowing  the  arc 
adjustment  of  the  lamp  to 
change,  due  to  increase  of  re- 
sistance in  contact  between  the 
clamp  and  the  wire. 

It  frequently  happens,  due  to 
lack  of  appreciation  of  the  im- 
portance of  the  above,  that 
lamps  are  hung  and  allowed  to 
operate  year  in  and  year  out 
until  the  arc  voltage  gets  so 
low  that  the  lamp  burns  out  or 
the  customer  complains.  The 
increased  resistance  and  exces- 
sive heating  at  the  point  of  con- 
tact between  the  clamp  and  re- 
sistance wire  will,  moreover, 
cause  the  wire  to  get  so  brittle 
and  weak  that  it  is  liable  to 
break  without  warning.  It  is 
claimed  that  such  troubles  are  practically  impossible  with  the  new 
style  broad  contact  clamp  by  the  General  Illuminating  Company. 

The  solenoid  (or  magnet  coil)  construction  differs  from  the  type 
used  on  previous  lamps  in  that  the  coil  is  form-wound  and  is  re- 
movable from  the  dash-pot  tube.  This  improvement  separates  the 
dash-pot  plunger  with  its  tube  from  the  magnet  coil.  In  conse- 
quence of  this  change,  the  new  magnet  coil  can  be  placed  on  the 
lamp  without  the  dash-pot  and  graphite  plunger.  This  form-wound 
magnet  coil  does  not  require  brass  heads  or  tube. 


ENCLOSED   ARC   LA  MI'. 
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Financial    Intelligence. 


IIIK  VVI<:KK  in  wall  street.— M.mc-y  hardciu-cl  but  was 
freely  (>l)tnin»liti-,  tlie  closiiiK  rates  being  y  ]  per  cent,  for  60  ilays 
and  4  a  5  per  i-enl.  for  yo  days  to  six  months.  Tlic  stock  market 
was  disturbed  by  a  brokerage  faibire  at  I'oronto,  and  siilTercd  also 
from  continued  li(|uidation  in  Pennsylvania,  AmalKaniated  Copper 
and  olber  active  slocks,  the  movement  Kivin^  rise,  in  fact,  to  vari- 
ous dis(|uictini;  but  va^ue  rumors.  Ollu-r  portions  of  Ihe  sliare  list, 
however,  exhibited  a  (jreat  deal  of  activity  and  partici|)atcd  in 
prevalent  tendencies  to  an  extent  which  made  their  action  a  matter 
of  importance.  The  antiiracite  stocks  were  alTected  somewiiat  by 
the  reports  of  the  new  danger  of  a  strike  in  the  aiithracite  region, 
but  lieid  better  the  latter  part  of  the  week.  Tlie  traction  shares  were 
ratiier  neglected,  and  no  particular  elTcct  was  produced  by  the  fact 
that  the  July  dividend  on  .Manhattan  was  at  the  rate  of  ijj  per  cent, 
for  the  ipiarter  or  (1  per  cent,  per  annum.  The  exi)lanation  offered 
was  that  as  a  7  per  cent,  rate  is  conditional  upon  the  amount  of  tiie 
earnings  for  the  full  year,  the  extra  I  per  cent,  will  not  be  de- 
clared until  the  termination  of  the  first  twelve  mouths  of  the  lease. 
The  United  States  Steel  stocks  were  active,  with  a  tendency  toward 
improvement  in  both  common  and  preferred  shares  and  the  new  5  per 
cent,  trust  bonds.  The  quotations  in  the  electrical  and  traction  list, 
in  most  all  cases,  touched  the  lowest  points  of  the  year.  Brooklyn 
Rapid  Transit  fluctuated  between  6o-)8  and  56^^,  closing  at  57^4,  this 
being  a  loss  of  i-)^  points.  Metropolitan  Street  Railway  closed  at 
I27'.< — 2  points  below  the  highest  figure  of  the  week,  and  a  net  loss 
of  H-  Manhattan  closed  at  136' S,  this  being  a  net  loss  of  ^.  The 
electrics  were  decidedly  weak,  and  closed  with  a  loss  of  several  points 
in  each  case.  General  Electric  fell  to  175,  but  regained  some  of  the 
loss,  and  closed  at  177^4,  being  a  drop  of  3^  points  net.  Westing- 
house  conmion  lost  9  points,  closing  at  182.  American  Telegraph 
and  Cable  closed  with  a  net  loss  of  3  points  at  150,  which  was  the 
lowest  quotation  of  the  week.  Western  Union  was  the  only  excep- 
tion, and  remained  steady  at  84.  this  being  the  closing  quotatiori. 
Following  are  the  closing  ([uotations  of  June  o : 

NEW  YOSK. 
■IiiUP  2    -lune  »  .Iune2   June  9 

American  Tel.  &  C»ble 75  75  treneral  Electric 180^      175 

American  Tel.  &  Tel 140  duilsoii  Kiver  Tel 

American  Diat.  Tel     29  25  Metropolitan  St.  Rv I28>t      122« 

Brooklyn  Kapiil  Transit     ..      5»5«        56M  N.  E.  Elec.  Veb.  TriiH ii 

Commercial  (.'able N.  Y.  &  N.  J.  Tel 

hUectric  Boat       20  20  N.  Y.  E.  V.  T.  Co S%         5>ii 

Electric  Boat  pfd 38  :m  Tel.  &  Tel.  Co.  A  rn 

EUectric  Lead  Reduction. .   .        tVl  1'^  Western  t'nion  Tel 84H        81Vi 

Electric  Vehicle     SH         K^  Westinghouse  com 178 

Electric  Vehicle  pfd UH        12S,  Westinghouse  pfd 18a         175 

BOSTON. 
.Jul  e  2   June  9  June  2.  June  8 

American  Tel.  i  Tel     ...      UM       UiH  Western  Tel.  &  Tel.  pfd.  . .      92*  91 

Cumberland  Telephone .  Mexican  Telephone 19<  l?i 

Edison  Elec.  Ilium .  2.51  New  England  Telephone   ..  132  133« 

Oeneral  rapctric ;5o  175  Westinghouse 90 

Western  Tel.  &  Tel  IB*  13  Westinghouse  pfd 90 

PHILADELPHIA. 
June  2.  June  9  Junes.  June  9 

American  Railways Phila.  Traction 96^        98^ 

Elec.  Storage  Battery liiH        63  Phila.  Electric  SH  HH 

Elec.  StoraKe  Battery  pfd..     .  Pa.  Electric  Vehicle 

Rlec.  Co.  of  America 8H  8*<        Pa.  Electric  Vehicle  pfd     .... 


CHICAGO. 
JuDe2.  June  9 


June  2.  June  9 


National  Carbon  pfd 95 

NorthwestElev.com 

rnion  Traction  4>ft  3ii 

Union  Traction  pfd 32ii        30 


Central  [Tuion  Tel 

Chicago  Edison 155  1.54 

Chicago  City  Ry 200  190 

Chicago  Tel.  Co 140  135^ 

National  Carbon       2.t^  2.1^ 

♦Asked. 

STREET  RAILWAY  INVESTMENTS.— The  McGraw  Pub- 
lishing Company  has  just  issued  the  tenth  annual  volume  of  the 
Street  Railway  Journal's  publication,  entitled  "'American  Street  Rail- 
way Investments,"  containing  reports  of  1,361  companies,  showing  in 
detail  the  physical  and  financial  condition  of  the  properties.  Of  this 
number  nearly  1. 300  reports  are  of  an  official  character,  the  infot'ma- 
tion  being  furnished  by  the  railroad  companies  themselves.  These 
figures  include  both  operating  and  leased  roads,  and  include  data 
of  all  new  roads.  The  figures  are  given  for  all  important  consolida- 
tions during  the  year.  The  reports  of  companies  are  arranged  by 
States  this  year,  instead  of  alphabetically  by  towns  as  heretofore.  The 
book  contains  about  twenty-five  folding  maps,  some  in  colors,  of  the 
most  important  street  railway  systems  in  the  United  States.  It  also 
contains  a  table  showing  by  comparisons  the  gross  receipts  of  all 
companies  earning  $25,000  or  more  for  the  years  1901  and  1902. 
These  figures  are  referred  to  in  detail  in  an  article  appearing  else- 
where in  this  issue. 


l.K.Hll.Nd  .Mi;U(,KK  IN  I'KNNSYI-VANIA.— I  he  United  Gas 
Improvement  Company  has  ac(|uired  interest  in  ins  and  electric  c<jm- 
panies  in  Delaware,  Monlgoniery  and  Chester  counties,  Pa.,  and  will 
merge  all  the  companies  inider  the  name  of  the  Merion  and  Radnor 
Gas  &  Electric  Company,  with  a  capital  of  $i,(j(«,orx).  .Sanniel  T. 
Kodine,  second  vice-presi<lent  of  the  Umted  (i:is  Improvement  Com- 
pany, is  to  be  president  of  the  new  company,  which  is  to  be  subsi- 
diary to  the  present  corporation.  'I"lie  United  (jas  Improvement  owns 
the  gas  and  electric  companies  at  Ardmore,  llaverford,  Hryn  .Vlawr, 
Rosemont,  Villanova,  Wymiewood,  I.lanerich  and  Narberth.  The 
other  comp.'inies  which  are  said  to  have  been  absorbed  are  the  Lfiwet 
.Merion  (i.is  Campany,  Wayne  Electric  Light  Company,  People's  (ias 
('i)iiip.iny.  (if  Del.iware  County;  R.idiior  Township  i.iglit  Company, 
Radnor  Township  Heat  Company,  Eastown  Township  l.ighl  Com- 
pany, Eastown  Township  Heat  Company,  and  Upper  Merion,  Haver- 
ford  Township,  Newton  Township.  Radnor  Township.  Eastown 
'Township,  'TredylTrin  'TownsIii|)  and  Willistown  'Township  Electric 
Light  Companies. 

DEAL  AT  URHANA,  ()IIIO.~On  June  ist  the  stock  of  the  Ur- 
bana  Electric  Light  and  Power  Company,  of  Urbana,  Ohio,  was  sold 
to  the  Dayton,  Springfield  and  Urbana  Electric  Railway  Company 
'The  plant  thus  becomes  the  jiropcrty  of,  and  will  be  controlled  by. 
the  .Vppleyard  syndicate  of  Uoston.  It  is  the  intention  of  the  D.  S.  & 
U.  Company  to  abandon  the  present  lighting  station,  and  to  operate 
from  the  sub-station  of  the  road  now  Hearing  completion  at  this  point, 
the  power  to  be  transmitted  from  the  company's  central  power  house 
at  Medway,  near  Dayton,  at  26,000  volts.  'The  organization  was  ef- 
fected as  follows:  John  S.  Harshman,  president;  C.  H.  Ganson,  vice- 
president  ;  A.  E.  .'\ppleyard,  treasurer,  and  W.  R.  Pomerine,  secretary. 
'The  above,  together  with  Richard  Emory,  C.  A.  Alderman,  George 
W.  Hitt,  John  C.  Powers  and  Frank  E.  Valentine  constitute  the  new 
directorate.    Mr.  Valentine  will  be  retained  as  manager. 

COPPER  STOCKS  AND  LOSSES.— It  is  stated  that  in  the  gen- 
eral decline  in  stocks,  which  has  now  extended  over  a  period  of 
three  months,  the  copper  shares  of  this  city  and  Boston  have  suflfered 
most  severely.  Twenty-four  of  the  prominent  copper  companies 
whose  shares  are  dealt  in  have  lost  in  value  $82,918,700  since  the  be- 
ginning of  the  year.  Early  in  the  year  there  was  a  boom  in  copper 
on  account  of  the  great  improvement  in  the  price  of  the  metal.  Copper 
advanced  from  12  cents  a  pound  to  15,  and  there  has  been  no  severe 
setback  in  the  price  of  the  metal  since  15  cents  was  reached.  Not- 
withstanding the  maintained  strength  of  the  metal  market,  the 
shares  of  the  various  companies  which  are  publicU'  traded  in  have 
sunk  to  low  levels.  Of  the  copper  stocks.  Amalgamated  Copper  has 
lost  not  less  than  $38,000,000  in  market  value. 

DIVIDENDS. — The  directors  of  the  Commercial  Cable  Company 
have  declared  the  regular  quarterly  dividend  of  2  per  cent.,  payable 
July  I.  The  directors  of  General  Electric  have  declared  the  regular 
quarterly  dividend  of  $2  on  the  common  stock,  payable  July  15. 
The  regular  quarterly  dividend  of  i^  per  cent,  on  New  York 
Metropolitan  Street  Railway  is  payable  July  15.  The  directors  of 
Detroit  United  Railway  have  declared  the  regular  quarterly  dividend 
of  I  per  cent.,  payable  July  i.  The  Boston  Suburban  Electric 
Company  has  declared  a  regular  quarterly  dividend  of  i  per  cent, 
on  the  preferred  stock,  payable  July  15. 

NEW  WIRELESS  COMP.\NY.— Information  comes  from  Har- 
risburg.  Pa.,  to  the  etTect  that  Daniel  Drawbaugh,  the  inventor,  has 
virtually  closed  a  deal  whereby  a  syndicate,  to  be  called  the  United 
States  Wireless  Signal  Company,  will  acquire  all  his  wireless  in- 
ventions. It  is  said  that  he  will  receive  $10,000  in  cash  and  one- 
tenth  interest  in  a  $3,000,000  company  recently  organized  to  put  the 
Drawbaugh  wireless  telegraph  and  telephone  on  the  market.  Mr. 
J.   R.   Stokes,  of  Philadelphia,  is  president  of  the  company. 

CHIC.\GO  EDISON  STOCK.— Stockholders  of  the  Chicago  Edi- 
son Company,  at  their  annual  meeting  this  week,  authorized  an  in- 
crease in  their  capital  stock  from  $10,000,000  to  $15,000,000.  It  is  not 
expected  that  any  portion  of  the  authorized  issue  will  be  put  out  be- 
fore next  year.  There  are  two  quarterly  instalments  of  the  $2,276,- 
210  authorized  at  the  beginning  of  the  year  to  be  paid  in.  The  Board 
of  Directors  last  November  recommended  the  increase  voted. 

HAVAN.\  TROLLEY  FIN.A.NCES.— The  stockholders  of  the 
Havana  Electric  Railway  Company  have  given  their  approval  of 
the  proposition  to  issue  $250,000  bonds  out  of  the  $2,500,000  of  au- 
thorized consolidated  mortgage  bonds,  for  the  purpose  of  con- 
struction, equipment,  and  improvement  of  lines  of  railway  owned 
or  to  be  owned  by  the  company. 


Jink  13,  1903. 


ELECTRICAL     WORLD     anu     ENGLNLER. 


1029 


MONTEREY  ELECTRIC  TRACITON  — llicre  is  an  extreme 
likeliliood  tliat  notw  itlistanding  the  bankriiplcy  of  the  banking  liouse 
of  Sperry,  Jones  &  Company,  of  IJaltiinore,  .Monterey  will  soon  have 
an  up-to-date  electrical  traction  system,  as  New  York  parties  are 
seeking  to  make  Imancial  arrangements  for  the  acquisition  of  the  ex- 
isting horse-car  lines  and  the  Mackin  &  Dillon  electric  traction  con- 
cession. The  Sperry  Jones  people  agreed  to  purchase  the  Companie 
I'rbanos  Ferrocarriies  de  Monterey — better  known  as  the  Emprcsa 
Company — of  which  Francisco  Beiden,  of  the  Bank  of  London  and 
Mexico,  Monterey  Branch,  is  president.  The  company  operates  a 
mule  line  thirteen  miles  in  length.  Thirty-three  cars  are  employed. 
The  franchise  runs  for  sixty  years,  and  permits  of  a  six-cent  fare. 
R.  B.  Sperry,  acting  on  behalf  of  the  Baltimore  firm,  agreed  to  pay 
$504,000  Mexican  currency  for  the  system.  He  also  undertook  to 
buy  the  Monterey  &  Santa  Catalina  railroad,  better  known  as  the 
Slayden  lines,  of  wliich  S.  W.  Slayden,  50  Broadway,  is  president. 
This  is  also  a  mule  system.  Its  length  is  about  lifteen  miles.  Twenty 
cars  are  in  ojjcration.  The  line  runs  to  Topo  Chico  Springs,  a  popu- 
lar summer  resort  in  the  vicinity  of  Monterey.  The  franchise  runs  for 
eighty  years.  The  fare  is  six  cents.  Mr.  Sperry,  engaged  on  behalf 
of  his  firm  to  purchase  the  Slayden  lines  for  about  $150,000.  The 
Mackin  &  Dillon  concession,  which  is  owned  by  the  American  con- 
tracting firm  of  that  name,  is  for  all  the  other  streets  of  any  value 
in  Monterey  not  covered  by  the  mule  systems.  There  are  about 
twenty-three  miles  in  routes,  including  one  to  the  huge  plant  just 
completed  for  the  Monterey  Iron  and  Steel  Company.  The  fran- 
chise is  for  ninety-nine  years.  The  concession  permits  of  charging 
a  fare  of  ten  cents  first-class  and  five  cents  second-class  within  the  city 
limits.  Mr.  Sperry  also  agreed  to  purchase  this  franchise.  Mackin 
&  Dillon  were  promised  ten  per  cent  on  the  cost  of  electrifying  the 
Empresa  and  Slayden  system,  and  on  the  construction  of  the  electric 
system  for  w^hich  they  hold  the  concession.  They  were  to  secure 
the  contract.  It  w^s  also  understood  that  $75,000  in  bonds  would  be 
given  them.  These  bonds  were  to  be  issued  by  the  Monterey  Street 
Railway  Company,  which  was  to  be  floated  with  a  capital  of  $1,500,000 
for  the  purpose  of  acciuiring  the  existing  lines  and  the  Mackin  & 
Dillon  concession,  and  to  build  and  operate  the  new  system.  Sperry, 
Jones  &  Company  were  unsuccessful  in  floating  the  company  here, 
the  parties  approached  considering  the  undertaking  largely  over 
capitalized.  Three  parties  are  now  endeavoring  to  enlist  capital  to 
acquire  the  Monterey  lines  and  to  build  an  electric  traction  system. 
Mr.  Blair,  of  the  legal  firm  of  Blair  &  Rudd,  32  Liberty  Street,  is 
seeking  to  interest  British  capital.  Mr.  Blair's  firm  acted  for  the 
Slayden  people,  and  also  for  Mackin  &  Dillon,  with  a  view  to  taking 
legal  claim  against  Sperry,  Jones  &  Company  for  breach  of  agree- 
ment. Mr.  Blum,  manager  of  the  Federal  Electric  Company,  141 
Broadway,  is  also  trying  to  interest  Britishers  in  the  venture,  while 
Mr.  Mackin,  of  Mackin  &  Dillon,  is  bringing  the  project  to  the  at- 
tention of  Cleveland  capitalists. 

FEDERAL  TELEPHONE.— At  a  special  meeting  of  stockhold- 
ers of  the  Federal  Telephone  Company,  held  at  East  Orange,  N.  J., 
June  2,  it  was  voted  to  reduce  the  capital  stock  from  $10,000,000  to 
$1,000,000,  by  the  reduction  of  the  par  value  from  $100  to  $10.  A 
collateral   trust  bond  issue  of  $6,000,000  was  authorized. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Weather  and  crop  conditions  were 
the  uncertain  features  in  the  general  trade  situation.  Heavy  rains  and 
consequent  disastrous  floods  in  the  Southwest  have  caused  much 
loss  of  life,  property  and  crops,  and  trade  and  transportation  in  that 
section  has  been  checked.  Drought  in  New  York  and  New  England 
has  hurt  cereal  crops,  and  forest  fires  have  added  to  the  damage 
from  this  source.  In  the  Northwest  the  crop  conditions  are  almost 
perfect,  while  in  the  South  much  impairment  is  still  shown  over  last 
year.  Cotton  conditions  are  reported  by  the  government  to  be  the 
poorest  on  record  at  this  date,  but  the  predicted  increase  in  acreage 
has  materialized  in  a  gain  of  nearly  4  ])cr  cent  over  last  year.  Prices 
for  cereals  .ire  reflected  in  the  damage  inflicted  on  growing  crops, 
and  the  principal  ones  are  higher.  The  labor  situation  is  still  unsat- 
isfactory, and  it  is  reported  that  there  are  about  250,000  men  still 
idle.  Talk  of  a  strike  of  anthracite  coal  men  is  not  regarded  seri- 
ously. Iron  and  steel  prices  tend  lower.  A  settlement  of  the  Amal- 
gamated Association  wage  scale  tends  to  give  stability  to  this  trade. 
In  spite  of  the  labor  troubles,  the  demand  for  structural  material  re- 
mains surprisingly  good.  The  railway  gross  earnings  thus  far  re- 
ported for  the  month  of  May  show  a  gain  of  1 1  per  cent,  over  last 
year,  while  April  returns  indicate  profitable  operation.  Money  is 
slowly  hardening,  but  collections  range  from  fair  to  good.  The 
country's  foreign-  trade  promises  well ;  failures  are  down  to  a  low 
minimum,  and  bank  clearings  point  to  record  totals  outside  of  a  few 
important    speculatixe  centers.     The   copper  market   is  decidedly  un- 


settled, producers  holding  firmly  to  their  prices  and  consumers  pur- 
chasing as  sparingly  as  possible.  Producers'  official  quotations  are 
unchanged  at  14J4  to  iSc.  for  Lake  and  electrolytic,  and  14;/^  to  14^0. 
for  casting  stock.  The  business  failures  for  the  week  ending  June  4, 
according  to  Bradstrect's  records,  numbered  157,  against  181  the 
week  previous,  and  153  the  corresponding  week  of  last  year. 

BELL  AND  KELLOGG  INTERESTS.— Sensational  develop- 
ments have  been  made  public  the  past  week  in  Chicago  in  connec- 
tion with  the  Kellogg  Switchboard  &  Supply  Company,  of  Chicago. 
The  majority  of  the  stock  of  this  company  was  acquired  some  months 
ago.  it  seems,  by  Bell  interests,  a  fact  not  known  to  the  minority 
stockholders  engaged  in  conducting  the  Kellogg  business,  until  very 
recently.  This  controlling  interest  was  originally  held  liy  Milo  G. 
Kellogg.  Mr.  Kellogg  went  to  California  for  his  health,  leaving 
all  his  aflfairs  in  the  hands  of  an  agent,  with  a  blanket  power  of 
attorney.  During  his  absence  the  .stock  was  sold,  and  it  is  said 
that  Mr.  Kellogg  has  since  been  making  the  effort  of  his  life  to 
regain  it  quietly.  Failing  to  do  this  by  quiet  means,  the  minority 
stockholders,  including  Messrs.  Miller,  Dunbar,  Dommeniue,  Bur- 
lingame  and  Dean  were  informed,  and  a  temporary  injunction  was 
secured  by  them  preventing  the  majority  stockholders  from  inter- 
fering with  the  operation  of  the  company  until  the  minority  stock- 
holders can  get  a  hearing  in  court.  The  case  is  a  most  peculiar 
one  in  many  ways  and  puts  the  minority  stockholders,  who  have 
conducted  the  business,  in  a  very  embarrassing  position,  since  a 
large  amount  of  business  has  been  secured  by  them  recentl"  on  their 
personal  assurances,  backed  by  their  personal  convictions,  that  the 
Kellogg  Company  was  not  controlled  by  Bell  interests. 

LARGE  MEXICAN  iiYDRAULIC  PCANT.— Plans  i.re  now 
being  prepared  by  Henry  Ide  Wiley,  engineer  of  the  mine,  and  W. 
W.  Allen,  consulting  engineer,  for  the  construction  and  equipment 
of  a  large  water-power  plant  to  operate  the  smelter  which  will  ulti- 
mately have  a  capacity  of  5,000  tons  a  day,  and  to  drive  the  rock- 
drilling  equipment  and  other  machinery  at  Campo  Santo  mine,  in  the 
State  of  Sonora,  Mexico,  owned  by  the  Yaqui  Copper  Company, 
offices,  Broadway-Maiden  Lane  Building.  The  company  is  con- 
trolled largely  by  interests  identical  with  those  of  the  Greene  Con- 
solidated Copper  Company.  The  Yaqui  hydraulic  plant  will  be  the 
largest  one  hitherto  employed  to  furnish  power  for  mining  opera- 
tions. Power  will  be  derived  from  the  Y'aqui  river,  which  runs 
through  the  property.  Owing  to  the  large  volume  of  water  avail- 
able, the  working  head  will  only  be  thirty  feet.  The  initial  capacity  of 
the  plant  will  be  1,000  hp.  Four  water  wheels  of  250-hp  each,  di- 
rect-connected to  generators,  will  be  purchased.  Eventually  the  ca- 
pacity of  the  plant  will  be  increased  to  5.000  hp. 

EQUIPMENT  OF  ARIZONA  SMELTER.— The  Douglas,  Ari- 
zona, copper  smelting  plant  of  the  Copper  Queen  Con.solidated  Min- 
ing Company,  99  John  Street,  is  to  be  operated  by  electricity.  A 
T,8oo-kw  plant  will  be  installed.  There  will  be  four  18  in.  x  36  in.  x 
42  in.  cross  compound  Corliss  engines,  direct  connected  to  generators 
of  450-kw  capacity  each.  The  engines  have  been  ordered  from  the 
C.  &  G.  Cooper  Company,  Mount  Vernon,  Ohio,  through  that  con- 
cern's New  York  offices  in  the  Havemeyer  Building,  of  which  Mr. 
F.  W.  Idell  is  manager.  The  generators  are  to  be  of  Fort  Wayne 
make. 

B.\LL  ENGINE  ORDERS.— I'he  Tawas  Sugar  Company.  East 
I'awas,  Alich.,  will  have  an  electric  plant,  consisting  of  two  engines 
of  150  horse  power,  direct-connected  to  Crocker- Wheeler  generators. 
I'he  Ball  Engine  Company,  Erie,  Pa.,  furnishes  the  engines,  which 
are  of  the  self-oiling  type.  The  Owosso  Sugar  Company,  Owosso, 
Mich.,  will  have  an  electric  plant,  consisting  of  two  engines  of  150 
horse  power,  direct-connected  to  Crocker- Wheeler  generators.  The 
I'all  Engine  Company  furnishes  the  engines,  which  are  of  the  self- 
oiling  type. 

AFTER  JAPANESE  LIGHTING  CONTRACT.— Frazar  &  Com- 
pany, of  Japan,  63-65  Wall  Street,  is  figuring  on  a  contract  about  to 
be  awarded  for  the  equipment  of  a  Japanese  lighting  plant.  The  ma- 
chinery includes  a  three-phase,  250-k\v  alternator  for  direct  connection 
to  a  350-hp  vertical  compound,  condensing  engine.  The  Frazar 
people  have  lately  secured  some  fair-sized  orders  for  electrical  sup- 
plies for  shipment  to  Japan. 

NEW  POWER  PL.\NT  FOR  OMAHA.— A  three  million  dollar 
power  canal  and  electric  power  house  will  be  built  immediately  on 
the  Platte  river,  near  Omaha,  to  furnish  power  to  the  South  Omaha 
and  Lincoln  packing  houses  and  street-cars.  Work  will  begin  im- 
mediately. New  Y'ork  capital  is  interested.  Mr.  W.  J.  C.  Kenyon, 
manager  of  the  stock  yards,  announces  that  details  have  been  oer- 
fected  and  contracts  will  be  made. 

EQUIPMENT  FOR  CEMENT  PLANT— The  Quaker  Portland 
Cement  Company's  plant  now  under  construction  at  Sandts  Eddy,  in 
the  vicinity  of  Easton,  Pa.,  is  to  be  equipped  with  two  i8-in.  x  40-in. 
X  42-in.  Cooper  cross-compound.  Corliss  engines,  to  be  direct-con- 
nected to  Crocker- Wheeler  generators  o'f  joo-kw  capacity  each. 
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IIIK  .VU  lOM.M  IC  Kl.ia  1  KH  lOMl'ANY.  CliicaK...  m;.mi- 
fiietiircr  of  the  Sirowgcr  aiitoiuatic  tclcpliour  riiiiiinncnl,  rc|>()its  an 
iiuTrasiriK  dctnuiul  for  aiitoniatir  trirplioiir  apparatus.  It  ha<i  rrcriitly 
sold  to  llic  C'oliinihns  Antoiiiatic  'I'clrplioiir  Ciiinpaiiy,  ("nlmilbiis. 
(■a.,  I'oiiiplric  r(|iiipinnil  fur  a  prcsriit  iiisiallatinii  of  ymt  lines,  the 
.switi-hlioard  to  liave  an  iiltnnalc  capacity  of  .i.ikm)  Amoiin  other  or 
dcrs  recently  received  by  the  company  arc  the  followiiiK:  loo-slation 
switchboard  for  the  Mount  Olive  Telephone  Company,  Mount  Olive, 
III  .  i(X>-station  switchboard  to  the  Home  Telephone  Conipany,  llir- 
iniiiKham,  .Ma  ,  to  be  liKaled  in  a  branch  exchange  and  work  in  con- 
nection with  the  larger  exchannc  of  that  company  in  Hirmin|{ham  ; 
l(x>  station  switchboard  lo  the  X'ermillion  foimty  Telephone  Com- 
pany. Danville,  111.,  to  be  located  in  a  brand)  exchaiiRC.  and  to  be 
connected  with  the  excliaiige  in  nanville;  Sostatioii  switchboard  to 
the  United  States  .'\rscnal.  Rock  Island,  111.;  .}o-station  switchboard 
to  the  Cniversity  of  North  Dakota.  Cirand  b'orks  ;  40-station  switch- 
board to  the  Cape  Railways  C'ompany.  Cape  Town,  .Africa;  150-sta- 
tion  switchboard  to  .A.  J.  Perkins  &  Son.  Medford,  Wis.  The  large 
exchaiiKe  of  six  thousand  stations  which  the  Automatic  Ivlectric 
Company  is  building  for  the  Dayton  Home  Telephone  Company,  of 
Dayton,  Ohio,  is  rapidly  Hearing  completion,  and  it  will  only  be  a  few 
weeks  before  the  citizens  of  Dayton  will  have  automatic  telephone 
service. 

THE  CENTURY  TKI.EPIIONE  CONSTRUCTION  COM 
PANY.  of  rfliflfalo.  will  shortly  open  the  Lc  Roy  Telephone  Coin- 
pany's  exchange  at  I,e  Roy,  N.  Y.  This  exchange  was  built  complete 
and  all  apparatus  furnished  by  the  Century  Company.  The  equipment 
consists  of  two  hundred  line  (present  e(iuipment')  full  common  bat- 
tery electric  light  line  signal  board,  and  double  supervisory  lamp  sig- 
nals. The  power  plant  consists  of  storage  batteries  with  the  usual 
equipment  of  motor  dynamos,  switchboards  and  customary  appara- 
tus. This  plant  is  one  of  the  most  complete  and  up-to-date  tele- 
phone plants  in  the  country.  The  Century  Company  has  also  just 
completed  the  plant  for  the  .Avon  Telephone  Company.  .Avon,  N.  Y. 
The  outside  construction  is  substantial,  and  the  central  office  equip- 
ment consists  of  a  visual  target  signal,  common  battery  switchboard, 
with  double  supervisory  visual  target  signals,  one  of  the  Century 
Company's  latest  productions.  The  power  plant  consists  of  the  usual 
storage  batteries,  inotor  dynamos,  switchboards,  etc. 

THE  DAN  RIVER  POWER  AND  MANUFACTURING  COM- 
PANY will  equip  its  cotton  mill  at  Danville,  Va.,  with  electrical 
machinery  throughout,  and  for  this  purpose  has  recently  ordered 
from  the  Westinghouse  Electric  and  Manufacturing  Company  two 
~50-kw  and  one  500-kw.  6.600-volt  generators,  together  with  two 
r25-kw  exciters,  each  generator  to  be  direct-connected  to  an  inde- 
pendent water  wheel.  The  current  is  to  be  transmitted  three  thou- 
sand feet  to  a  step-down  transformer  station,  in  which  will  be  lo- 
cated four  6oo-k\v  Westinghouse,  oil  and  water-cooled  transformers, 
which  will  step-down  the  6,600  volts  to  approximately  500  volts. 
From  these  transformers  the  current  will  be  carried  to  a  sub-station 
switchboard,  from  which  lines  will  run  through  underground  vitri- 
fied conduit,  to  the  various  buildings  w-here  the  current  will  be  used 
for  the  numerous  Westinghouse  induction  motors,  which  will  drive 
the  cotton  mill  machinery. 

WESTINGHOUSE  CORLISS  ENGINES.— The  extent  of  the 
large  Corliss  engine  business,  conducted  by  the  Westinghouse  Ma- 
chine Company,  through  Westinghouse,  Church,  Kerr  &  Co.,  is  well 
brought  out  by  the  fact  that  within  the  five  years,  during  which  the 
Westinghouse  Machine  Company  has  taken  up  the  manufacture  of 
large  Corliss  engines,  a  total  of  over  160.000  horse-power  in  engines 
has  been  sold,  comprising  four  distinct  types:  vertical  3-cylinder  com- 
pound, vertical  cross  compound,  horizontal  cross  compound,  and  hori- 
zontal tandem  compound.  The  equipments  now  in  service  include 
such  plants  as  the  New  York  Edison.  Brooklyn  Edison.  Third  .Avenue 
RaiKvay.  New  York,  and  Boston  Elevated  Railway.  This  record  is 
particularly  gratifying  to  the  Westinghouse  interests  in  that  it  repre- 
sents but  one  branch  of  effort  in  the  engine-building  business,  the 
Westinghouse  Machine  Company  being  also  builder  of  the  largest 
.American  gas  engines  and  steam  turbines. 

A  NEW  GAS  ENGINE  CENTRAL  STATION.— An  interesting 
example  of  the  application  of  gas  engines  to  central  station  service 
IS  afforded  by  the  new  plant  of  the  Franklin  Electric  Company. 
Franklin.  Pa.  The  gas  power  equipment  will  supplant  a  large  steam 
plant  which  the  company  has  in  operation  at  the  present  time,  and 
will  supply  current,  for  electric  light  and  power  service  throughout 
the  city.  The  present  equipment  comprises  five  125-hp  Westinghouse 
vertical.  3-cylinder  gas  engines,  which  will  be  belted  to  a  corre- 
sponding number  of  75-kw  alternating  current  generators.  An  inter- 
esting feature  of  the  equipment  is  the  provision  made  for  the  opera- 
tion of  the  alternating-current  generators  in  parallel.  This  has 
proven  to  be  a  very  difficult  matter  up  to  the  present  time  in  gas 
engine  practice.      The  plant  operates  upon  natural  gas  fuel. 


WKSIIN(;ilOUSK,  CHURCH,  KKRR  fk  CO.  have  recently  sold 
additional  train  liKhtiiiK  r(|tiipnieiils  to  the  Chicago,  Milwaukee  and 
St.  Paul,  and  the  Niirlhern  Pacific  Railway  Coinp.iiiies,  for  service 
nil  their  special  limilrd  trains.  The  nulTit  consists  uf  a  JJ  or  yth\> 
Westinghouse  siand.ird,  vertical,  siiiKle  actiiiK  eiiKinr,  direcl-con- 
nected  to  a  diied  ciirreiil  ({cnerator  of  cnrrespnndiiiK  capacity.  'The 
units  arc  rxtraordin.irily  compact,  and  are  located  m  the  front  pari  of 
the  liaKK^'Ki'  *''"■.  •'  location  which  is  favorable  for  supplying  liiKh  pres- 
sure steam  directly  from  (he  locomotive  boiler  through  llexible  piping. 
The  system  is  now  in  use  on  a  large  mind)cr  of  roads  in  this  cmmtry, 
including  the  (!liicago  &  Northwestern,  Union  Pacific,  Lake  Shore  & 
Michig.-iii  .Southern  and  Duluth,  .South  .Shore  &  Atlantic. 

I  111'.  ELECTRIC  S  T0RA(;E  MA  TTKRY  CCJMPANY,  of  Phila- 
delphia, has  recently  closed  another  l.'irge  contract  for  the  installation 
ol  Chloride  acctimulalors  on  the  Pacific  Coast.  'The  Seattle  T'lcctric 
Company,  which  in  April,  n/),5,  closed  a  contract  for  the  inst.illation 
of  a  battery  at  the  l'"renioiit  sub-station,  for  use  in  regulating  the  rail- 
way load,  has  now  contracted  for  154  cells,  to  be  installed  in  the  Po»t 
.Street  Station,  at  Seattle,  to  be  used  in  connection  with  the  lighting 
load.  'These  elements  will  have  a  capacity  of  14,400  amp.  hours,  and 
aside  from  caring  for  the  peak,  one  of  the  most  important  features  iit 
connection  with  the  installation  is  its  value  as  a  reserve.  'The  con- 
taining tanks  for  this  battery  will  be  of  sufficient  size  to  allow  an  in- 
crease of  25  per  cent,  in  capacity. 

IN(;ERS0LL-SERGEAN'T  PLANL  — The  Ingersoll-Sergcant 
Drill  Coniiiany,  Havcmeycr  Building,  has  just  let  contracts  for  con- 
siderable electrical  equipment  for  its  new  plant  at  Phillipsburg,  N.  J. 

The  Crocker- Wheeler  Company  has  secured  the  contract  for  the 
generators  and  motors.  'The  C.  &  G.  Cooper  Company  will  build  the 
engines.  There  will  be  three  direct-connected  generators  of  ,30'j-kw 
capacity  each,  and  one  of  loo-kw  capacity.  There  will  be  more  than 
100  motors,  both  grouped  and  individual.  The  engines  will  be  of 
high   duty,   cross   compound,   Corliss  type,  to   operate  at    100   r.p.m. 

Three  will  be  14  in.  x  36  in.  x  36  in.,  and  another  will  be  of  gin.  x 
22  in.  X  30  in.  dimensions. 

AXLE  LIGHTING  EQUIPMENT  FOR  FOREIGN  RAIL- 
RO.ADS. — The  Consolidated  Railway  Electric  Lighting  &  Equipment 
Co..  100  Broadway,  New  York,  recently  secured  a  contract  through 
the  Japanese  house  of  Mittsui  &  Company,  New  York  offices  445 
Broome  Street,  for  several  axle  lighting  equipments  for  use  on  Jap- 
anese railways.  The  specialties  of  the  company  are  now  being  manu- 
factured on  a  large  scale  in  England.  Vickers,  Son  &  Maxim,  the 
British  representatives  of  the  company,  having  erected  an  extensive 
plant  in  the  vicinity  of  Birmingham  for  the  purpose  of  turning  out  the 
equipments  for  British  and  Continental   European  railroads. 

CREDIT  MEN'S  CONVENTION.— The  convention  of  the  Na- 
tional Association  of  Credit  Men  will  be  held  in  St.  Louis  June  9.  10 
and  ir,  when  questions  affecting  legislation  and  betterments  for 
creditor  and  debtor  will  be  discussed.  The  National  association  num- 
bers about  s.ooo  members  in  thirty-four  local  associations,  that  of 
New  Y'ork  being  the  largest.  .Among  the  delegates  who  represent  the 
New  Y'ork  branch  are  F.  K.  Dolbeer,  Edison  Manufacturing  Com- 
pany ;  A.  P.  Eckert,  Electrical  Trades  Society ;  Charles  E.  Meek, 
National  Lead  Company. 

THE  BUFFALO  STEAM  PUMP  COMPANY,  whose  works  are 
at  North  Tonawanda,  N.  Y.,  has  been  purchased  by  Messrs.  Wil- 
liam F.  and  Henry  W.  Wendt,  who  are  also  owners  of  the  Bufifalo 
Forge  Company  and  the  Geo.  L.  Squier  Manufacturing  Company. 
The  North  Tonawanda  Works  of  the  Steam  Pump  Company  are  to 
be  continued  as  heretofore,  and  the  main  offices  will  be  in  BufTalo. 

HIGH  SPEED  JAPANESE  TRACTION.— Frazar  &  Company, 
of  Japan.  65  Wall  Street,  are  figuring  on  behalf  of  American  concerns 
on  the  contract  about  to  be  awarded  for  ten  sets  of  four  motor  equip- 
ments, ten  double  trucks,  etc.,  for  use  on  a  Japanese  Electric  road  now 
under  construction,  on  which  the  speed  will  be  between  40-50  miles 
per  hour.    Each  motor  will  be  of  60-hp  capacity. 

ELECTRIC  HOISTS  FOR  BROOKLYN  DOCKS.— The  Lidger- 
wood  Manufacturing  Company,  95  Liberty  Street,  New  Y'ork,  has 
just  been  awarded  a  contract  for  six  hoisting  engines  for  installation 
in  the  New  Y'ork  Dock  Company's  Brooklyn  docks,  where  the 
equipment  will  be  used  for  handling  cargo.  The  hoists  will  be  oper- 
ated by  G.  E.  motors  of  25-hp  each. 

N.  Y.  SUBW.AY^  SIGNALS.— The  Union  Switch  and  Signal  Com- 
pany, of  Pittsburg,  it  is  stated,  has  received  a  contract  from  the 
Interborough  Rapid  Transit  Company  to  equip  the  subway  in  New 
York  City  with  its  signals  in  time  for  the  operation  of  trains  within 
a  year. 

ENLARGING  LEWES,  DEL.,  PLANT.— The  Board  of  Public 
Works,  of  Lewes,  Del.,  are  enlarging  their  municipal  plant.  They 
will  place  a  new  engine  and  new  dynamo  in  the  power  house,  and 
will  also  extend  their  power  and  water  mains. 
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The  telephone. 


FLORENCE,  ALA.— The  Bell  Telephone  Company  is  installing  a  new  sys- 
tem here  at  a  cost  of  $9,000. 

MONTGOMERY,  ALA.— The  Old  Dominion  Telegraph  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  by  W.  F.  Dunn,  E.  R.  Humphrey, 
J.  J.  Byron,  W.   F.  Roberts  and  Thomas  Young. 

LITTLE  ROCK.  ARK.— The  Southwestern  Telegraph  and  Telephone  Com- 
pany, on  May  26,  opened  a  new  long  distance  telephone  connection  with 
Mlemphis  and  points  to  the  north  and  east  in  Arkansas.  Its  line  extends 
north  along  the  Iron  Mountain  Railroad  to  Iloxie,  thence  along  the  "Frisco" 
to  Jonesboro,  Sedgewick,  Bonnerville,  Nettleton,  Marked  Tree,  Marion.  Big 
Bay,  Mosher,  Culbcrtliousc,  Deckervillc  and  Dague  to  Memphis.  A  h^anch 
line  is  being  built  to  Paragould,  giving  connection  with  Piggott,  E'ctor, 
Gamesville,  St.  Francis,  Greenway  and  Bethel.  Other  lines  are  being  built  to 
Pocahontas,   Black  Rock  and  Powhatan. 

SAN  JOSE,  CAL.— The  fruit  growers  of  Santa  Clara  County,  it  is  stated, 
intend  to  establish  a  co-operative  trlephone  system  to  connect  their  several 
farms. 

SAN  BERNARDINO,  CAL.— Tcleiihones  are  to  be  furnished  for  the  trol- 
ley cars  in  Redlands,  so  that  passengers  can  telephone,  if  they  wish,  while 
en  route  between  Redlands  and  this  place.  Ten  cars  will  be  equipped  with 
apparatus  and  there  will  be  five  stations  between  the  two  cities  and  one  at  each 
end  of  the  road. 

SAN  FRANCISCO,  CAL.— The  Pacific  States  Telephone  &  Telegraph  Com- 
pany will  rebuild  its  plant  in  this  city  during  the  next  twelve  months,  and 
will  thus  expend  about  $1,500,000.  It  proposes  to  provide  a  capacity  for 
100,000  subscribers,  the  number  at  the  present  time  being  something  over 
40,000.  The  improvements  will  include  new  buildings  or  large  additions  for 
all   the   exchanges   and   new   apparatus. 

COLUMBUS,  GA.— The  City  of  Columbus  will  probably  enforce  an  ordi- 
nance requiring  the  local  telephone  and  electric  light  companies  to  place  their 
wires  underground. 

DRIGGS,  IDA. — A  telephone  line  has  been  completed  from  here  to  Victor, 
and  in  the  near  future  connection  will  be  made  with  St.  Anthony. 

WATSEKA,  ILL. — The  .Watseka  Home  Telephone  Company  has  been  incor- 
porated by  J.  E.  Bundey,  J.  A.  Bundcy  and  H.  M.  Fiske.  The  capital  stock 
is   $20,000. 

LAWRENCEVILLE,  ILL.— The  Citizens  Telephone  Company,  of  Lawrence 
County,  has  filed  a  charter  of  incorporation.  The  capital  stock  is  $25,000 
and  the  incorporators  are  J.  K.  Dicherson,  J.  M.  Spangler  and  C.  W.  Parkin- 
son. 

ANDERSON,  IND. — The  Orestes  Telephone  Company  has  been  incorporated 
with   a  capital   stock  of  $4,000. 

INDIANAPOLIS,  IND. — Sixteen  new  telephone  companies  were  incor- 
porated in  this  State  during  the  month  of  May. 

CONNERSVILLE,  IND.— The  Connersville  Telephone  Company  has  filed 
articles  increasing  its  capital  stock  from  $50,000  to  $100,000. 

LOGANSPORT.  IND.— The  Electrical  Investment  Company,  of  Ft.  Wayne, 
which  owns  a  half  interest  in  the  Logansport  Telephone  Exchange,  announces 
an  issue  of  $150,000  5  per  cent,  bonds  to  cover  extensions  and  improvements 
in  the  Logansport  system. 

PLAINFIELD,  IND.— The  Plainfield  Telephone  Company  has  increased  its 
capital  stock  from  $25,000  to  $100,000.  This  company  and  the  Danville  Tel- 
ephone Company  recently  consolidated.  E.xtensions  and  improvements  will  be 
made.     Amos  Carter  is  president. 

FT.  WAYNE,  IND. — Financial  concerns  have  been  busy  with  new  business 
propositions  calling  for  investment  money.  The  Home  Telephone  Company  put 
on  the  market  an  issue'  of  $50,000  bonds,  6  per  cents,  to  cover  cost  of  exten- 
sions in  building  a  south  side  exchange  and  underground  cables,  and  making 
other  improvements  to  increase  the  capacity  of  the  system  so  as  to  take  care 
of  the  business  offered. 

INDIANAPOLIS,  IND.— The  Central  Union  Telephone  Company  will  re- 
move its  general  offices  from  Chicago  to  this  city  within  a  short  time.  The  com- 
pany has  leased  capacious  quarters  in  the  Majestic  building  and  will  establish 
therein  the  headquarters  for  Indiana,  Illinois  and  Ohio.  The  company  will 
bring  200  employees  and  employ  an  additional  number  by  July  i.  The  supply 
department  and  shops  will  also  be  removed  to  Indianapolis  as  soon  as  an  avail- 
able site  can  be  secured.  The  company  has  options  on  several  sites  now,  and 
the  location  will  be  decided  on  within  the  next  few  days.  The  general  of- 
ficers and  their  families  that  will  come  to  Indianapolis  are:  L.  G.  Richardson, 
president;  Horace  F.  Hill,  general  manager;  W.  S.  Chapman,  secretary-treas- 
urer; C.  F.  Hege,  auditor,  and  J.  C.  Renney,  purchasing  agent.  The  move- 
ment is  claimed  to  be  for  the  bringing  of  the  company  into  closer  touch  with 
the  people  of  the  three  states  and  the  improvement  of  the  service  in  general. 

EVANSVILLE,  IND. — The  announcement  of  four  councilmen  that  fellow 
councilman  Culbcrtson  had  attempted  to  bribe  them  to  vote  against  the  repeal 
ordinance  relating  to  the  franchise  of  the  Cumberland  Telephone  Company 
which  was  passed  some  months  ago  has  created  a  genuine  sensation  in  this 
city.  The  Councilmen  under  oath  testified  that  each  of  them  were  approached 
by  Culbcrtson  who  said  if  they  would  vote  against  the  ordinance  to  repeal  the 
franchinse  there  would  be  $2,000  for  each  of  them;  that  the  money  was 
deposited  in  the  bank.  The  matter  will  be  taken  to  the  grand  jury.  Council- 
man Culbcrtson  says  the  charge  is  false  in  every  particular.  The  attorneys  for 
the  Cumberland  Telephone  Company  say  that  Culbcrtson  acted,  if  at  all,  with- 
out any   authority   from   the    Cumberland   Company.      City    Attorney    Funkhou-^er 


claims   to    have    had    knowledge   of   the   attempted    bribery    for   several    months. 
He  withheld  his   information   until  the  eve  of  the  trial  to  oust  the  company. 

DEWITT,  lA.— The  Dewitt  Telephone  Comjiany  has  increased  its  capital 
stock   to   $30,000. 

CANISTOTA,  lA.— The  Canistota  Telephone  Company,  with  a  capital  stock 
of  $->,ooo,  is  of  recent  incorporation. 

SHENANDOAH,  lA.— The  Independent  Mutual  Telephone  Company,  of 
this  place,   has  increased  its  capital  stock   from   $50,000  to  $100,000. 

OTTUMWA,  lA.— It  is  reported  that  the  Bell  Telephone  Company  has 
appropriated  $75,000  for  an  exchange;  for  underground  work  and  for  other 
improvements  in  this  city.     The  work  will  be  carried  out  this  year. 

ELLIOT,  ME. — The  Elliot  Telephone  Company  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  George  E.  Hammond,  John  L.  M.  Oaks,  E  .Ed- 
ward  Bartlett,   George  O.   Athome   and  Henry  I.  Durgin. 

CITY  OF  MEXICO,  MEXICO.— Pablo  Martinez  del  Rio,  representing  the 
Mexican  Telephone  Company,  has  applied  to  the  city  council  for  an  extension 
of  time  in  which   to  put  into  effect  its   telephone  service   in   this   city. 

ANN  ARBOR,  MICH.— The  Washteneau  Home  Telephone  Company  has  been 
incorporated   with  a  capital   stock   of  $250,000. 

CAMBRIDGE,  MICH.— The  Cambridge  &  Woodstock  Telephone  Company 
has  elected  these  officers:  George  Ebbert,  president;  S.  Alderdyce,  vice-pres- 
ident, and  Clarence   Neely  secretary-treasurer. 

WINDOM,  MINN. — The  Windom  Mutual  Telephone  Company  has  been 
incorporated  with   a  capital  stock  of  $45,000. 

MINNEAPOLIS,  MINN.— The  Twin  City  Telephone  Company  is  planning 
to  extend  its  lines  into  North  Dakota  and  Wisconsin,  as  well  as  in  Minnesota. 
This  company  was  incorporated  under  the  laws  of  Maine  with  a  capital  stock 
of     $6,000,000. 

HOLLY  SPRINGS,  MISS.— The  Memphis  Long  Distance  Telephone  Com- 
pany has  accepted  the  franchise  for  a  telephone  exchange  granted  by  the 
Council   of  this   place. 

HARWOOD,  MO.— The  Harwood  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $50,000,  by  I.  R.  Dale,  J.  P.  Davis,  J.  B.  McCrary, 
T.   V.   Hayes,  G.  H.  Wilson,   Charles  Steincross,  J   E.   Underwood,  and  others. 

RIVERTON,  NEB.— The  Riverton  Telephone  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $2,500. 

GRAND  ISLAND,  NEB.— The  Home  Telephone  Company,  of  this  place,  is 
of  recent  incorporation,  its  capital  stock  being  $20,000. 

LINCOLN,  NEB.— The  Western  Union  Independent  Telephone  Company 
has  been  incorporated  with  an  authorized  capital  stock  of  $1,000,000.  The 
company  began  business  last  March.  The  names  of  the  incorporators  are 
Charles  J.   Bills,  A.   W.    Field   and  Frank  H.   Woods. 

ALAMAGORDO,  NEW  MEX.— The  Alamagordo  Telephone  Company  is  con- 
structing a  new  telephone  line  from  this  place  to  El  Paso,  Texas.  Homer  M. 
Shofield,  of  Alamagordo,  is  general  manager. 

ROCHESTER,  N.  Y.— The  Rochester  Telephone  Company  will  issue  an 
additional  $100,000  of  accumulated  preferred  stock  for  the  purpose  of  providing 
more  switchboard  capacity,  additional  telephones,  underground  cable  and  equip- 
ment. 

MIDDLETOWN,  N.  Y.— The  Orange  County  Telephone  Company  has 
awarded  a  contract  to  the  Stromberg-Carlson  Company,  of  Chicago  and 
Rochester  for  the  installation  of  a  central-energy  double  supervisory  multiple 
switchboard   with   an    ultimate   capacity  of    1,600   drops. 

YELLOW  SPRINGS,  OHIO.— The  Miami  Telephone  Company  has  secured 
a  franchise  in  this  city. 

CINCINNATI,  OHIO.— The  City  &  Suburban  Telegraph  Association 
(Bell)  has  purcahsed  property  at  the  corner  of  Race  and  Canal  streets  and  pro- 
poses to  erect  one  of  the  most  modern  telephone  exchanges  in  the  country.  It 
is  expected   the   entire  outfit   will   cost   ,-ibout   $500,000. 

THOMAS,  OKLA.— The  Thomas  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $10,000,  by  R.  A.  Smith,  F.  T.  Crowley,  J.  E.  and 
Oscar  Zimmerman,  of  Lawson,  Mo.:  D.  L.  Kinzer,  of  Holt,  Mo.;  Jas.  T. 
Riley,  of  Liberty,  Mo.,  and  O.  F.  Mitchell,  of  Thomas. 

PHILADELPHIA,  PA. — The  Keystone  Telephone  Company's  earnings  for 
May  show  a  handsome  increase  over  those  for  April.  The  figures  compare: 
May  3,  gross,  $38,480;  increase.  $3,664.  Net,  $18,174;  increase  $3,796.  The 
Keystone  is  installing  new  telephones  at  the  rate  of  about  500  a  month,  and 
by  June  30  expects  to  have  10,000  installed. 

DELL  RAPIDS,  S.  D.— The  Dell  Rapids  Farmers'  and  Merchants'  Rural 
Telephone  Company  has  been  incorporated  with  a  capital  stock  of  $15,000. 
The  names  of  the  incorporators  are  M.  R.  Kenefick.  O.  F.  Bowles,  M.  A. 
Dieson,  H.   O.    Rime,   O.   O.    Sawyer,   L.   K.    Larson   and   Henry   Robertson. 

LYONS,  TEX. — The  Weiss  Texas  Telephone  Company  is  preparing  to  build 
a  line  to  Birch  by  way  of  Frenstat. 

GONZALES,  TEX.— The  Gonzales  Telephone  Company  is  preparing  to 
place  its  telephone  cables  underground  on  several  streets  of  this  place. 

CHARLOTTESVILLE,  VA.— The  Albemarle  Telephone  Company  has  ma  Ic 
arrangements  with  the  Bell  Company  for  long  distance  service. 

RICHMOND,  VA. — The  Virginia  Telephone  Company,  to  operate  in  Amelia 
and  other  counties  in  Virginia,  has  been  chartered  with  a  capital  stock  of 
$10,000.     R.  H.  Bruce  is  interested. 

LEESBURG,  VA.— The  Leesburg  &  Point  of  Rocks  Telephone  &  Telegraph 
Company  has  completed  arrangements  to  connect  its  system  with  that  of  the 
Maryland   Telephone  &  Telegraph  Company. 

LEVELS,  W.  VA.— The  Levels  Telephone  Company  has  been  incorporated 
to  build  a  line  from  Southbranch  to  Romney  via  Levels.  The  capital  stock  of 
the  company  is  $5,000.  The  incorporators  are  W.  H.  Harmon,  D.  M.  Dickend, 
H.   Rounells,   Ed.  Johnson  and  M.   L.   Snyder. 
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cipal  electric  light  mul  wairr  »orki  IxiniU.     ).  }.   Winn,  Jr.,  it  City  Clerk. 

GKN'KVA,  Al..\.-  Tlir  town  u  aliuiil  to  prtition  tlir  LrgiaUliirr  for  per 
niiaiion    to   conairiicl    watrr    worka   an>l    an    rlrclric    light    plant. 

MD.NTliOMKKV.  AI.A.  It  i»  «1atr<l  that  Alrx.  Kiir  nnil  uaioriatra  will  con 
atrui't  an  rlrctric  light  plant,  to  anpply  cumnirrcial  lighla  in  thr  liii»inri»  diitrict. 

SALINAS,  I.M..  The  Salinaa  Water.  Light  &  I'nwer  Company  haa  jo  arc 
light*    anil    i.joo    incamleacrnt*.      i'hilo    Jonen    i»   atiperintendcnt. 

SA.NT.V  I'.M'I.A,  I'AL.  The  Santa  I'aiila  KIcctric  Company  w«i  organiicil 
in  ii>i)j  with  )jj,uoo  capital.  C.  C.  Tcagiic  i«  accrclary.  It  u|icratca  a  deu 
eral   KIrctric  ayatcm  with  3,000   i6cp  incamleitcent  lighta. 

BK.MCIA,  CM..-  The  Solano  KIcctric  Light  &  (iaa  Compony  liuyt  it§ 
power  from  the  Hoy  lonntio  Power  Company.  It  auppliea  jo  urea  anil  3,000 
i6cp  incandcaccnt  lightn,  an<l   power   for  live   motors  at  ten  centa  per  kw-hour. 

CORK  C.\.\t)N',  COLO.-  The  .\e\v  Century  Light  St  I'ower  Company,  formed 
in  mo.t,  ha*  l4,ooo.otu>  capital.  K.  Ci.  Miinn  i»  prraidcnt ;  R.  L.  Harper,  aec- 
rctary    and    treasurer.      It    is   jnst    beginning  liusiness. 

SOUTH  NORWAI.K,  CO.VN.  The  municipal  jdant  here  furnishes  106 
street  arcs  and  30  others:  5,000  incandescent  lights,  2oo'hp  for  motors  at  live 
centM  per  kwhour  and  charges  automobiles.  This  place  offers  splendid  in- 
ilucements  for  electrical  industries,  as  there  is  cheap  power,  fine  transporl.ition, 
etc. 

SOUTH  NORWALK.  CONN.  The  contract  for  constructing  an  electric 
light  plant  hero  has  been  awarded  to  Bellman  &  Sanford,  New  York  City,  for 
$iJ.o7o.  The  works  .ire  now  in  the  market  for  iio  series  enclosed  arc  lamps 
for  direct  current  street  lighting.  5  amp.,  70  to  75-volt;  they  also  have  for  sale 
a  complete  arc  dynamo-engine  unit  of  i.ioo-lip,  two  60-liglit  arc  ilyn.imos  and 
100  open  arc  series  lamps. 

D0UC;L.\S.  G.\.— The  Douglas  Ice  S:  Power  Company  will  install  an  elec- 
tric light  plant. 

SP.VRKS,  Ci.\.—  R.  .\.  Knights,  of  .\del,  Ga.,  contemplates  installing  .in 
electric  light  plant  at  this  place. 

ATHENS,  G.\. — The  Athens  Electric  Railway  Company,  capital  $75,000, 
operates  47  arc  lights  and  7,000  incandescents. 

W.-\SHINCiTON,  GA. — This  place  has  a  municipal  electric  light  plant.  The 
city  engineer,  Mr.  T.  Ludlow,  informs  us  that  he  holds  options  on  water  power 
suitable  for  electrical  transmission  and  would  like  to  hear  from  interested 
parties. 

CALDWELL.  IDA.  -The  Caldwell  Power  Company,  formed  in  1902,  has 
about    1,200  incandescent  lights. 

BLOOMINGTON,  ILL.— The  Bloomington  &  Normal  Railway  Electric  & 
Heating  Company  operates   150  arc  lights  and  6,000   i6-cp  incandescents. 

G.-\LVA,  ILL. — The  Chairman  of  the  Lighting  Commissioners  has  been  in- 
structed to  correspond  with  electrical  engineers  in  regard  to  preparing  plans 
and  specifications  and  superintending  the  construction  of  an  electric  light  plant. 

TAYLORVILLE,  ILL.— The  Taylorville  Gas  &  Electric  Company,  of  Tay- 
lorville,  has  been  incorporated  with  a  capital  of  $85,000.  Incorporators:  D.  D. 
Shumway  and  Thos.  R.  Johns. 

BREMEN,  IND. — This  town  has  a  municipal  plant  supplying  25  arcs  and 
2,100  incandescent  lights. 

BLUFFTON,  IND. — Robert  S.  Ashe,  of  Richmond,  has  secured  the  contract 
for  the  construction  of  an  arc  and  incandescent  lighting  system  for  $31,748. 

ROYAL  CENTRE,  IND. — The  Royal  Electric  Light  Company  was  organized 
in  1901  with  $10,000  capital.  \V.  G.  Sweet  is  president.  It  operates  12  miles 
of  circuit   with    15    arcs  and   600   i6-cp   incandescents. 

WAUKON,  lA. — The  W'aukon  Electric  Light  Company  has  four  arc  lamps 
and  1,300  incandescents. 

NEW  ORLEANS,  LA.— Bids  will  be  received  by  V.  Tajague,  City  Comp- 
troller, for  the  construction  of  an  electric  lighting  and  power  system  for  the  city. 

ORANGE,  M.-\SS. — The  Orange  Electric  Light  Company  has  51  1,200-cp  arc 
lights  and   3,000    i6-cp   incandescents. 

NEWTON,  MASS. — The  Newton  &  Watertown  Gas  Light  Company  has  been 
bought  by  the  Edison  Illuminating  Company  of  Boston.  It  operates  220  arc 
lights,  1,042  incandescents,  9  motors  at  18  cents  per  kw-hour  and  charges 
automobiles. 

NORWAY,  MICH. — The  City  Lighting  Department  supplies  70  arc  lamps  of 
1.500-cp  and  3,500  incandescents  of  various  candle  powers. 

GRAND  RAPIDS,  MICH. — The  Edison  Electric  Company  has,  it  is  re- 
ported, been  granted  permission  to  construct  a  dam  across  Flat  River  in  Ver- 
gennes  Township. 

CALEDONI.\,  MINN. — Bids  will  be  received  by  Jerry  Kenny,  Village 
Recorder,  for  furnishing  the  following  machinery,  etc.:  for  an  electric  light 
plant:  a   125-hp  engine:  2  boilers,  8o-hp  each,  and  2  dynamos,  400-kw  each. 

ST.  CHARLES,  MINN. — The  citizens  have  voted  to  issue  $10,000  bonds  for 
an   electric   light    plant. 

CANTON,  MISS. — The  Canton  Light  &  Water  Works  supplies  38  arc 
lights  and   3.500  incandescents. 

BUTTE,  MONT. — The  Phoenix  Electric  Company  operates  150  arcs  and 
5,000  incandescent  lights,  with  small  motors  of  about  100-hp  at  i2!/2  cents 
per   kw-hour. 

BOZEMAN,  MONT. — It  is  stated  that  bids  are  now  being  received  for 
constructing  an  electric  light  plant  for  the  People's  Electric  Light  & 
Power  Company,  to  be  located  at  Gallatin  Valley.  The  plant  is  to  be  operated 
by   water  power,   and   is   to  have   a   capacity   of   75    arc   and  3,000    i6-cp   incan- 


LiriKRTV,  .Mil  Ihr  LilK-tty  Electric  l.iuht  Company  ..|>rt«lr.  j8  j.ooo  cp 
arc  lights  and    1,400    16-cp  incanilrtccnts. 

MK.MI'ltl.S,  .MO.— The  .Memphi*  Electric  l.iuht.  Ilrat  &  Power  Company 
has  been  incorporateil.  The  capital  stock  is  $iu,ooo.  The  incorporators  are 
A.  v..  Platter,  Elias  Scoficld,  K.  Ilrainard,  Geo.  W,  Shacklctt.  W.  R.  McUne 
and  others. 

IIKBRO.N,  NKII.  The  llehron  Light,  I'ower  &  Heatins  Company  has  licen 
incorporate<l  with  a  capital  of  $1 3,000,  by  C.  M.  Wetherald,  C.  L.  Richards 
and  others. 


II. 


The    Wuodsville    At|ueduct    Company    has    3,000 


WOODSVII.I.i; 
eandeocent  lights. 

IIKRI.IN,  N.  II.  The  Cascade  Electric  Light  &  Power  Company  has  been 
making  addition*  to  it*  plant,  and  is  running  six  electric  cars  on  a  flat  rate 
basis. 

IJOX'ER,  .N.  II.  The  United  (ias  &  Electric  Company  operates  600  arc  an<l 
3o,ono  incan<lescrnt  lights  and  300-hp  in  motors.  It  runs  the  Dover,  .Somers- 
worth  and  Rochester  .Street  Railway.  A  new  italion  is  being  conMrucled  with 
two  soo-kw  (ieneral  Electric  three-phase  generators  direct  connected  to  a 
steam  turbine.  It  will  furnish  power  for  the  Dover,  South  Iterwick  (It  York 
Beach    Railway. 

Y.\RD\  ILLK.  N.  J.  The  Yardville  Electric  Light,  Heat  St  Power  Company 
is  makitig   arrangements  to  extend   its  system   through  (iroveville. 

ATLANTIC  HIGHLANDS,  N.  J.— This  place  has  a  municipal  plant  which 
furnishes  seventy-five  2,ooo-cp  arc  lights  and  4,500  incandescents.  Automobiles 
arc   also  charged.     There   is  great   need  of  an  electric   railway. 

HIGHLAND  FALLS,  N.  Y.— The  liultcrmilk  Kails  Electric  Company  sup- 
plies  1,200  incandescent  lights. 

ITHAC.\,  .\.  Y.— The  Brush-Swan  KUclric  Light  Company,  owned  and 
operated  by  the  Ithaca  Street  Railway  Company,  has  150  2,000-cp  arc  lights 
and  13,000   16-cp  incandescents. 

HU.NTI.NGTON.  N.  Y. — The  Light  Si  Power  Company  was  formed  Novem- 
ber, 1902,  with  $75,000  capital.  R.  de  Forest  is  president  and  F.  P.  Willets, 
superintendent.  The  circuit  will  cover  about  30  miles,  but  business  has  not 
been   commenced   yet. 

CHATEAUGAY,  N.  Y.— The  Chasm  Power  Company  formed  in  1892  has 
$20,000  stock  and  $2,000  bonds.  C.  S.  Bentlcy,  is  president,  W.  B.  Ryan, 
vice-president:  A.  B.  Cooney,  secretary,  and  H.  S.  Duffy,  treasurer.  The  com- 
pany  expects   to   start    lighting   service    this   summer. 

ROCHESTER,  N.  Y.- — The  following  contracts  have  been  awarded  for  elec- 
tric work  in  the  Rochester  State  Hospital.  Engines,  generators,  etc.,  to  the 
Fred.  Fish  Company,  Rochester,  for  $5,466,  to  include  Watertown  engines  and 
Thompson-Ryan  dynamos;  switchboard,  electric  light  wiring  and  fixtures  to 
F.  L.  Frost,  of  .-Mbany,  $8,775,  and  telephone  and  watchman's  clock  systems, 
to  McDonnell  S:   Duniond,  Rochester,  at  $1,292. 

BISCOE.  N.  C. — The  Biscoe  electric  light  plant  is  owned  and  inanag::d  by 
R.    L.    Chandler.      It  has  200    i6-ep   incandescent   lights. 

HICKORY,  N.  C— The  Thornton  Light  St  Power  Company,  organized  in 
1903,  has  $50,000  capital  stock.  M.  E.  Thornton,  president  and  manager,  in- 
forms us  that  he  is  the  owner  of  good  water  power  and  is  largely  increasing 
his  incandescent  circuit.  He  operates  19  arcs  of  3,ooocp  and  384  16-13-32-cp 
incandescent  lights. 

WELLSTON,  OHIO. — This  place  has  a  municipal  plant  operating  100  arc 
lights  and  4,000  incandescents. 

STRASBURG.  OHIO. — The  Strasburg  Electric  Company  operates  10  arcs 
and   500   incandescent   lights. 

FT.  RECOVERY,  OHIO.— The  Municipal  Light  S:  Water  Works  has  28  arc 
and  about  500  incandescent  lights. 

BELLAIRE,  OHIO.— The  Bellaire  Light  &  Power  Company  supplies  150 
arcs  and  8,000  incandescent  lights. 

BARNESVILLE,  OHIO.— The  Gas  S:  Electric  Light  Company  has  about  34 
arc   lights   and   78   50-cp   street   incandescents. 

NEW  BREMEN,  OHIO. — The  village  authorities  are  planning  to  purchase 
the  local   lighting  system  now   owned   by  private  parties. 

JEFFERSON,  OHIO. — The  Jefferson  Light  &  Power  Company  operates  2,000 
incandescent  lights.     The  company's  office  is  at  Warren,  Ohio. 

BLOOMDALE,  OHIO.— The  Bloomdale  Electric  Light  Company  operates  10 
arc  and  700  incandescent  lights.     It  wants  a  50  to  60-hp  engine. 

NORTH  BALTIMORE,  OHIO.— The  North  Baltimore  Electric  Light  St 
Power  Company  has  20  miles  of  circuit,  75  arcs  and  2,700  incandescent  lights. 

BELLEVUE,  OHIO.— The  Bellevue  Light  &  Power  Company  shows  an  in- 
crease in  electric  lighting,  having  now  30  200-cp  arc  lights  and  3,000  incandes- 
cents. 

AKRON.  OHIO. — City  officials  are  considering  installing  a  lighting  plant 
in  the  new  City  Hall.  F.  F.  Loomis,  mechanical  engineer  for  the  city,  will 
design  the  plant. 

CHILLICOTHE,  OHIO.— Mr.  J.  S.  Dailey  is  the  proprietor  of  the  Electric 
Light  Sc  Water  Works,  establilshed  in  1891.  He  operates  92  electric  light 
contracts  and  279  telephones. 

LISBON,  OHIO. — The  New  Lisbon  Gas  Company  supplies  fifty  1,200-cp  and 
fifteen  2.000-cp  arc  lights  and  800  incandescents.  An  electric  railway  across 
the  country  is  badly  needed. 

DELPHOS,  OHIO.— The  Delphos  Electric  Light  &  Power  Company  has  just 
completed  the  reconstruction  of  its  plant.  It  supplies  75  street  enclosed  arc* 
and  5,000  incandescent  lights. 
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MARTIN'S  FERUV,  OlIKJ.  The  nuinici|)al  electric  liRlit  plant  operates 
no  2,000-cp  open  arcs,  hut  contemplates  adopting  enclosed  arcs.  There  are 
also  3,500   i6-cp  incandesccnts. 

ADA,  OHIO.— The  Ada  Water,  Heat  &  Light  Company,  formed  in  1901 
with  $75,000  capital,  has  12  miles  of  circuit  and  60  arc  lights.  C.  S.  Ames 
is  president.     There  is  an  opportunity  for  an  interurhan  railway. 

XENIA,  OHIO.— The  People's  Gas  &  Electric  Light  Company  was  organized 
in  1902  with  $175,000  capital.  J.  H.  Brown  is  president.  It  has  147  arc  lights, 
5,000  incandesccnts  and  30  motors  at  five  cents  to  ten  cents  per  kw-hour. 

ALLIANCE,  OHIO.— The  Alliance  Gas  &  Electric  Company  has  made  great 
improvements  in  its  plant  this  year,  having  put  in  General  Electric  machines 
and  Hartford  transformers,  giving  a  first-class  system.  There  are  125  arcs  and 
5.000   incandesccnts,    besides   a    few    small   motors. 

FINDLAY,  OHIO.— J.  M.  Barr,  ot  Kindlay,  and  W.  V.  Coons,  of  Cleve- 
land, are  organizing  a  company  for  the  purpose  of  securing  the  local  lighting 
contract  and  erecting  a  lighting  system.  The  present  contract  is  held  by  the 
Toledo,    Bowline    Green    &    Southern    Traction    Company. 

McCONNELLSVILLE,  OHIO.— The  McConnellsville-Malta  Electric  Com- 
pany derives  its  power  from  a  dam  in  the  river.  The  normal  head  is  10  feet, 
but  at  times  it  is  reduced  to  three,  hence  the  necessity  for  engine  and  greater 
turbine  power.     It  operates  52  street  arcs  and  900  incandscent  lights. 

COLUMBUS,  OHIO.— The  Columbus  municipal  electric  light  plant  in- 
stalled in  1898,  has  $68,000  bonds.  It  has  50  miles  of  wire  and  operates  320 
arc  lights.  It  is  now  installing  a  plant  with  1,500  alternating  enclosed  arcs, 
the  station  being  operated  by  Westinghouse  turbines.     P.  Okey  is  superintendent. 

WARREN,  OHIO.— The  Warren  Electric  Light  &  Power  Company  furnishes 
238  arcs  of  various  kinds  and  6,000  incandescent  lights  and  power  for  40 
motors.  The  rates  for  power  by  meter  on  the  500-volt  circuit  are  as  follows: 
Less  than  200-kw  per  month  four  cents  per  kilowatt;  more  than  200-kw  and  less 
than  375-kw,  3^4  cents  per  kilowatt;  more  than  375-kw  and  less  than  75okw, 
3^  cents  per  kilowatt;  more  than  7S0-kw  and  less  than  1,865-kw,  3  cents  per 
kilowatt;  more  than  i,865kw  per  month,  2J4  cents  per  kilowatt. 

PUT-IN-BAY,  OHIO.— Russel  K.  ■Kamsey,  of  Sandusky,  is  stated  to  have 
secured  a  franchise  for  the  construction  of  an  electric  light  plant  for  Put-in-Bay. 

GUTHRIE,  OKLA.— The  New  Electric  &  Gas  Light  Company  has  $50,000 
capital  stock.  E.  Cook  is  president.  It  operates  50  arc  lights  and  3,706  i6-cp 
incandesccnts,  also  electric  fans  at  flat  rates. 

STTMPTER,  ORE. — The  Sumpter  Light  &  Power  Company  has  20  arc  lamps 
and   1,800  incandesccnts. 

EUGENE,  ORE.— The  Lane  County  Electric  Company  has  sold  out  to  a 
large  company,  which  is  now  putting  in  a  transmission  plant  and  perfecting  the 
plant. 

SUMPTER,  ORE.— It  is  reported  that  all  the  plans  of  the  Great  Eastern 
Power  &  Light  Company  have  been  completed,  and  that  preliminary  work  will 
commence  immediately.  The  first  electrical  plant  to  be  installed  will  be  on 
John  Day  River,  at  the  head  of  John  Day  Valley,  and  will  generate  6,ooo-hp, 
which  will  be  utilized  immediately.  The  company  has  water  power  rights  ca- 
pable of  generating  23,000-hp.  To  utilize  this  power  will  involve  the  erection 
of  plants  at  three  separate  points. 

TROY,  PA. — The  Troy  electric  light  plant  is  not  now  in  operation,  but  a 
new   one   is   in   contemplation. 

LYKENS,  PA. — The  Williams  Valley  Light  &  Power  Company  operates 
three  arcs  and  3,900  incandescent  lights. 

AVOCA,  PA. — The  Standard  Electric  Light  Company  operates  177  enclosed 
arcs  and  6,000  incandesccnts.     General  supplies  are  needed. 

ST.  CLAIR,  PA. — This  is  a  municipal  plant  under  the  management  of  J.  W. 
Reese.     It  operates   58   arcs  and   2.579   incandescent   lights. 

JERMYN,  PA. — It  is  proposed  to  construct  an  electric  light  plant  here  to 
cost  from  $12,000  to  $15,000.     C.  F.  Baker  and  C.  A.  Battenberg  are  interested. 

MASONTOWN,  PA. — It  is  proposed  to  construct  an  electric  light  plant  here 
to  cost  from  $12,000  to  $15,000.  C.  F.  Baker  and  C.  A.  Battenberg  are  in- 
terested. 

MOUNT  HOLLY  SPRINGS,  PA.— The  Mount  Holly  Paper  Company  has 
two  electric  light  plants  in  its  mills  and  furnishes  free  light  for  the  town, 
churches  and  public  library. 

DANVILLE,  PA. — The  Standard  Electric  Light  Company  shows  quite  an 
increase  in  the  number  of  lights,  having  120  2,000-cp.  arc  lights  and  1400  in- 
candesccnts. 

WEST  CHESTER,  PA.- -The  Edison  Electric  Illuminating  Company  operates 
250  enclosed  arcs,  7,000  i6-cp  incandescent  lights,  and  30  motors  at  three  to 
eight  cents  per  kw-hour.     It  also   runs  four  cars. 

HARRISBURG,  PA.— The  Harrisburg  Light,  Heat  &  Power  Company  has 
secured  the  contract  for  lighting  the  city  for  five  years  at  $47  per  2,ooo-cp 
arc  light  per  year.  The  Paxtang  Electric  Company  bid  $49.50  a  year  for  five- 
year  contract,  and  the  United  Electric  Company  $64  per  year  for  five  years. 

ABERDEEN,  S.  D.— The  Aberdeen  Gas  Company  runs  an  arc  circuit  and 
supplies    19  lamps. 

MADISON,  S.  D. — Mr.  Rac,  of  the  municipal  light  plants,  informs  us  that 
they  are  asking  for  bids  on  a  125-hp  boiler,  125-hp  engine  direct  connected  to  a 
iio-kw   machine  of  same   size. 

DEADWOOD,  S.  D.— The  Cascade  Water  Power  &  Electric  Transmission 
Company  owns  claims  along  the  .Spcarfish  River  for  which  about  4,soohp  will 
be  developed  at  no  distant  date.      Mr.   R.  N.  Ogden  is  the  iircsident. 

COVINGTON,  TENN.— The  corporation  purchased  the  electric  light  plant 
this  year  from   Mr.   J.   Craig.      It  supplies   i,6oo   incandescent   lights. 


SPRINGFIELD,  TENN.— The  Ice,  Light  &  Laundry  Company  supplies  15 
arc  and  500  incandescent  lights.  There  is  some  question  of  the  municipality 
erecting  a  plant  of  its  own. 

CHATT.\NOOGA,  TE.N'.V. — Samuel  Jenkins,  of  Chattanooga,  is  reported  or- 
ganizing a  company,  with  a  capital  of  $500,000,  to  build  an  electric  power  plant 
for  operating  street  railway,  lighting  the  city  and  furnishing  manufacturing 
enterprises  with   power,   etc. 

MADISONVILLE,  TEX.— A.  S.  &  H.  J.  Allen  will  soon  begin  the  construc- 
tion of  an   electric  light  plant  at  this  place. 

MT.  PLEASANT,  TEX.— Mt.  Pleasant  Electric  Company,  organized  in 
1903  with  $10,000  capital,  has  9  arc  and  900  incandescent  lights. 

CLEBURNE,  TEX.— The  Cleburne  Light  &  Power  Company  runs  motors, 
the  charges  for  which  are  from  15  cents  to  8  cents  per  kw-hour.  A  gas 
I'lant    is  to   be   installed. 

N.\COGDOCIIES,  TEX.— The  Nacogdoches  Light  &  Power  Company,  or- 
ganized in  1902,  is  just  about  putting  in  a  new  boiler.  It  operates  1,250  incan- 
descent  lights,  also  about   100   fans. 

E.AGLE  PASS,  TEX.— The  Texas-Mexican  Electric  Light  &  Power  Company. 
P.  De  Bona,  president,  would  like  to  receive  bids  on  one  37j4kw  16,000 
alternations,  1,040  volt  alternator  and  one  75  and  one  loo-kw,  16,000  alterna- 
tions,  1,040  volts. 

HOUSTON,  TEX.— The  Houston  Lighting  &  Power  Company,  organized 
in  1902,  has  $750,000  capital  and  $750,000  bonds.  W.  H.  Chapman  is  general 
manager.  The  city  is  supplied  with  433  street  and  400  commercial  arcs,  and 
there  are  16,000  incandescent  lights.  The  rates  for  motor  power  are  6  cents 
per  kw-hour  up  to  20-hp  and   5   cents  per  kw-hour  over  20-hp. 

PAYSON,  UTAH. — The  electric  light  plant  (municipal)  requires  one  loo-kw 
5,000  volt  60-cycle  exciter  and  switchboard  complete;  also  150-hp  Corliss 
engine  and  boilers  all  complete. 

WARRENTON,  VA. — The  Warrenton  Electric  Company,  organized  in  1901 
with  $25,000  capital,  has  28  arc  lamps  and  800  incandesccnts.  We  are  informed 
that  there  is  an  opening  tor  an  electric  light  and  power  plant  at  Culpepper 
on  the  main  line  of  the  Southern  R.  R. 

TEKOA,  WASH.— The  Mahoney  Electric  &  Plumbing  Company,  Mahoney 
Bros.,  proprietors,  operates  15  arc  and  650  incandescent  lights.  The  company 
is   in   need  of  transformers. 

OLYMPIA,  WASH.— The  Olympia  Light  &  Power  Company  has  $165,000 
capital,  operates  50  arc  lights,  300  incandesccnts,  about  15  motors,  at  from 
two  cents  to  seven  cents,  and  a  few  street  cars. 

BALL.ARD,  WASH.— The  Ballard  Electric  Company  just  organized,  has 
$150,000  capital  stock  and  $50,000  bonds.  W.  G.  Clark  is  president.  It  has 
1,000  16-cp  incandescent  lights  and  expects  to  increase  its  capacity  within  the 
year. 

.\NACORTES,  W.ASH.— The  Anacortes  Water  Company,  formed  in  1892, 
was  reorganized  in  1901,  when  an  electric  plant  was  added.  The  capital 
stock  is  $100,000.  Douglass  AUmond  is  president.  There  are  12  arcs  and  14 
incandescent  lights. 

TACOM.'K,  WASH.— The  Syndicate  Heat  &  Power  Company  is  owned  by  five 
owners  of  five  office  buildings  for  furnishing  light,  heat  and  elevator  service. 
There  is  a  good  opening  for  another  car  line  with  plenty  of  water  power  for 
a   generating  plant. 

WHEELING,  W.  V.\.— The  Wheeling  Electric  Company  operates  259  arc 
and   21,000   incandescent   lights. 

WELCH,  W.  VA.— The  Welch  Water,  Light  &  Power  Company  proposes 
during  the  coming  summer  to  double  the  capacity  of  its  electric  light  plant  by 
the  addition  of  new  boilers,  engines  and  generators.  The  company  will  issue 
about  $25,000  bonds  to  cover  the  above  and  other  improvements.  D.  J.  Howell 
is  manager  and  treasurer,  605   12th  St.,  N.  W.,  Washington,  D.  C. 

CASHTON,  WIS.— The  Cashton  Milling  Company  has  two  arc  and  700  in- 
candescent  lights. 

WAUPUN,  WIS. — The  municipal  plant  furnishes  forty-six  1,200-cp  arc  lights 
and  3,500   16-cp  incandesccnts. 

PRINCETON,  WIS.— The  Citizens'  Electric  Light  &  Power  Company  has 
$7,500  capital   and  supplies   20  arc  lights  and   1,000   incandesccnts. 

GR.\NTSBURG.  WIS.— Bids  are  now  being  received  for  erecting  a  village 
electric  light  plant,  cost  not  to  exceed  $8,000.  Oscar  Clausen,  St.  Paul,  Minn., 
is  engineer. 

WAUKESHA,  WIS.— The  Waukesha  Gas  &  Electric  Company,  of  Waukesha, 
has  been  incorporated,  capital  $100,000.  Incorporators:  T.  W.  Haight,  H.  M. 
Buck  and   F.   H.   Putney. 

WAUPACA,  WIS.— The  Waupaca  Light  &  Railway  Company  is  just  putting 
in  new  rope  transmission  at  a  cost  of  $1,800.  Besides  running  several  cars 
it  supplies  forty-seven  2,ooocp  arcs  and  1,500  incandescent  lights.  I.  P.  Lord 
is  manager. 

SUPERIOR,  WIS.— The  Great  Northern  Railway  Company  has  completed 
its  electric  lighting  plant  at  Allouez,  and  the  immense  ore  docks  are  now 
lighted  at  night  with  130  arc  lamps.  The  new  plant  has  a  capacity  for  about 
200   lamps.     The  new  system  cost  about  $35,000. 

ROCK  SPRINGS.  WYO.— The  plant  of  the  Union  Pacific  Coal  Company,  of 
Omaha.  Neb.,  is  situated  at  this  place.  It  operates  a  General  Electric  system 
and  has  twenty-seven  arc  and  2,000  incandescent  lights  . 

ENC.'XMPME.VT.  WYO.— The  Emerson  Electric  Light  Company,  T.  C. 
Dobbins,  superintendent,  uses  the  General  Electric  system  and  furnishes  fifteen 
2.000-cp  aro  lights,   650  incandesccnts,  and  operates   fourteen  electric   motors. 

SAR.ATOG.'\,  WYO.— The  Saratoga  Light,  Heat  &  Power  Company  was 
incorporated  in  1902  with  $25,000  capital.  It  employs  a  General  Electric  alter- 
nating system,  has  7  arcs  and  700  16-cp  incandescent  lights.  W.  J.  Barker  is 
general  manager. 
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iiiKlor  i°art   ami   Ji   trailer*. 

MARTINK/.  CAl..  An  a|.|>lniition  lin»  lircii  lilr<l  l.y  Kul.rri  N.  l-riik  (or 
an  rlrt'lric  railway  rraniliinc  Xu  llir  lop  »(  Ml.  Dialilo.  Tlir  prupuirtl  linr  i( 
III  pa»  llirxnuli   varliuit  li>wn«  l>ctwrrn   Martinet   ami    Ml.    Diablo. 

I.O.S  AMIKLK.S.  CAI..— The   l.o»  Anitele*  &  Cleniloir   Klectric  Railway  Com 
iny  l<n>   l>een  incorporated,   with  a   capital  *tock   of   $i,ooo,oou.     The  director* 
ur    R     II     II, .well,    K.   T.    Sinipnon,  \V.    II.    Il<.lli.l:iy.   CrorRr   I'.   (  ..pe  ond   I..   C. 
Ilr.>n.l. 

\VI.M>.Sl)R.  CONN.  The  Rockville.  Uroad  llro..k  &  KiiM  W  in.U.ir  Street 
Railway  Company  ha»  organiied  ai  {ollowi:  l-rank  (irant,  of  Ruckville,  preii- 
dent;  11.  C.  WelU,  of  Eait  Windtor,  vice-preiidcnt ;  C.  K.  Ilarwood,  of  Rock- 
ville, >ecretary  and  trraiurer.     This  company  in  cupitnlited  ul   $iuu,ouo. 

W.M.l.lNC.l'ORD,  CONN.— The  Wallingford  Trninwny  Company,  which  was 
recently  incorporated  10  bnild  a  street  railway  hetween  thin  city  and  New 
llavrn,  has  hcKUn  nirveys.  The  road  will  connect  with  the  WalliiiKford  tcr- 
niinns  i>f  the  Meriden  Electric  Company's  system,  ami  will  rnn  to  Montowese, 
where  it  will  join  the  rairhavrn  &  Wcstville  Railroad  Company's  lines.  The 
road  will  Itr  the  conncctinR  link  oi  a  continuous  electric  railway  lictwecn  Boston 
and  New  York,  aliout  8  miles  of  line  are  to  be  built,  and  six  double  truck  car* 
are  to  be  operated.  .-V  power  station  is  to  be  bnilt,  and  a  feature  of  its  equip- 
ment will  be  two  slean\  turbines.  Two  sookw  generators  and  three  300-lip 
water  lube  boilers  will  also  make  up  i>art  of  the  station  equipment. 

llKl.l.KVll.LE.  ILL.-  The  Illinois  Transit  Company  has  filed  a  certific.ite 
of  incorporation.  The  capital  is  $1,000,000.  The  incorporators  arc  Charles  E. 
I'honias.  H.  II.  Portuondo.  Charles  W.  Tliomas,  I,ill)urM  C.  McNair  and  l-'k-tchcr 
K.    Harris. 

RKLI.EN'ILLE.  ILL.— The  Belleville  &  Smithlon  Electric  Railway  Company 
has  filed  certificate  of  incorporation.  The  capital  is  $300,000  and  the  incor- 
porators are  C.  G.  Bock,  Charles  E.  Thomas,  Fred  L.  C.cisslcr,  G.  A.  Koerner, 
Jr.,  and   Lilburn  G.   McNair. 

SlIELBYVILLE,  ILL.— Articles  of  incorporation  of  the  Rock  Island,  Kcitlis- 
burjf  &  Southern  Railway  Company  have  been  filed.  The  incorporators  and 
members  of  the  first  board  of  directors  are  Hal.  B.  .-MUn,  Van  S.  .Mien 
and  Charles  F.  Lathe,  of  Erie;  Howard  N.  Ogdcn  and  John  <).  Allen,  of  Chi- 
cago.    The  capital  stock  is  $25,000. 

INDI.\NAPOLIS.  IN'D.— Intercsls  identified  with  the  Indianapolis  &  Mar 
tinsville  Traction  Company  plan  to  build  an  electric  railway  from  .Martinsville 
to  Bloomington,  a  distance  of  23  miles. 

INDIANAPOLIS,  IND.— George  F.  McCulloch,  president  of  the  Union 
Tr  ction  Company,  has  verified  the  report  of  the  purchase  by  Union  Traction 
int  rests  of  the  two  interurban  lines  connecting  Peru  and  Wabash,  and  Peru 
and  Loganspi.rt.  Mr.  McCulloch  refused  to  state  the  consideration,  but  it 
is  understood  to  be  $800,000. 

INDIANAPOLIS,  IND.— The  Indianapolis,  Shelbyville  S:  Southeastern  In- 
terurban Company  has  passed  to  the  ownership  and  control  of  R.  C.  Light 
and  Fletcher  Hines,  Indianapolis  capitalists.  The  road  cost  tlie  two  men  nearly 
$600,000.  The  company  has  reorganized  and  the  following  directors  chosen: 
R.  C.  Light.  Fletcher  Hincs,  M.  B.  Wilson,  Howard  Cole  and  M.  B.  Dawson. 
Mr.  Light  is  president  and  Mr.  Dawson,  secretary.  The  new  officials  say  the 
new  company  will  carry  out  the  plans  of  the  old  and  extend  the  line  to  Cin- 
cinnati, by  way  of  Greensburg. 

lOLA,  KAN. — The  Southern  Kansas  FJcctric  Railway  Company  has  been 
chartered  under  the  laws  of  New  Jersey  to  build  an  electric  railway  between 
lola  and  Pittsburg.  The  capital  stock  is  $325,000,  and  the  officers  are  F.  M. 
Hyde,  president;  Charles  B.  Ebert,  vice-president;  L.  L.  Northrup,  treas- 
urer;  E.   S.   Slough,  attorney;   L.   P.   Stover,  engineer. 

OWENSBORO,  KY.— It  is  stated  that  the  proposed  electric  railway  between 
Owensboro  and  Hartford  has  been  financed.  The  road  will  be  fifty-three  miles 
long,  and  will  run  from  Owensboro  to  Hartford.  The  power  house  will  be 
located  at  Curdsville,  13  miles  from  Owensboro.  Both  passenger  and  freight 
trains  will  be  operated.  E.  Rice,  of  Louisville,  and  Wade  Gushing,  of  Cin- 
cinnati,  are   interested. 

PASC.\GOULA,  MISS.— The  Pascagoula  Railroad  &  Power  Company  has 
been  organized  at  Louisville,  Ky.,  with  a  capital  stock  of  $400,000.  The 
company  will  build  an  interurban  electric  railway  in  Mississippi  and  control 
the  utilities  of  Pascagoula,  Scranton,  East  Side  and  Moss  Point.  Electric 
light  and  power  plants,  water  works  and  ice  factories  are  included.  The  of- 
ficers are  Charles  T.  Ballard,  president;  L.  S.  Anderson,  of  Moss  Point,  Miss., 
vice-president;  V.  Spratt  Bridges,  secretary;  the  Columbia  Finance  &  Trust 
Company,   of  Louisville,   treasurer;   S.    S.   Boyd,  general  manager. 

K.\NSAS  CITY,  MO. — It  is  said  that  the  Topeka,  Lawrence  and  Kansas 
City  Electric  Railway  Company,  of  which  T.  S.  Salathiel  is  president,  has 
been  financed  and  that  the  contract  for  building  the  road  has  been  let.  The 
company  was  organized  Nov.  8,   1901. 

JEFFERSON  CITY,  MO. — Articles  of  incorporation  have  been  issued  to  the 
St.  Louis  &  St.  Paul  Railroad  Company  of  Kansas  City.  The  company  is  cap- 
italized at  $1,000,000,  and  proposes  to  build  a  railway  100  miles  in  length. 
.-\mong  the  incorporators  are  Samuel  F.  Scott,  Thomas  S.  Ridge,  W.  C.  Pick- 
ing, R.  D.  Kathrens  and  A.  C.  Kinneard.  The  St.  Joseph,  Parkville  and  Kan- 
sas City  Railway  was  also  chartered.  Capital  $5,000,000.  The  incorporators 
are  L.  W.  Prior.  Geo.  W.  York,  Joseph  R.  Nutt,  of  Cleveland.  Ohio;  M.  A. 
Devitt  and  A.  W.  Howard,  of  Chicago;  John  J.  Tootle,  C.  F.  Enright,  R.  M. 
Davis  and  A.  B.  Weakley,  of  St.  Joseph;  J.  L.  Brown,  of  Kansas  City;  E.  B. 
Snider,  of  Leavenworth,  and  H.  B.  McAfee,  of  Parloille,  Mo. 


U  A.SIIINCTON.  N.  J  riir  Ka.leiii  &  Wa.hliiKti.n  Traction  Company  ha* 
Idrd  uriielea  in  ihe  oflicr  of  the  Secretary  of  .Slalr  ul  Trrnlon,  increaainu  the 
capital  >1ock  of  ihc  company  from  )iuii,oiio  to  $1,^)0,000.  I'hc  company  will 
build  an  electric  railway  from  Kaalon  In  llnckellatnwn  and  from  lielviderr  tu 
Clinlun,  a  *y*tein  40  mile*  long,  wilh  Waahington  u»  Ihe  center.  The  olTicer* 
of  Ihe  company  arc  Robert  .M.  I'elty,  of  WunliiiiKtiii,  prraidrni;  W.  O.  Hay, 
of    Kanlon,   I'a.,   •ccretury;    R.   M.    F.ilenberger,  of  Waahinglon,  lrea*urcr. 

ROME,  N.  Y.— The  Ullca  &  Mohnwk  Valley  Railroad,  which  haa  purchaacd 
Ihe  Rome  City  Street  Railway,  will  l>egln  at  once  lo  equip  it  with  eleelricily, 
miikinK  it  a  purl  of  the  lynlem  which  Ihe  Utica  &  .Mnbawk  Com|>any  operate* 
thriiuRhoul  Central  .New  York.  The  Rome  road  ha«  hern  operated  by  com- 
prc**ed  air. 

NEW  York,  N.  Y.  The  idunii  of  the  New  Y<.rk  Central  Railroad  for  the 
chniiKe  of  motive  powei  in  the  I'nrk  Avenue  tunnel  from  «team  to  electricity, 
Ihe  addition  of  ten  morii-n  to  the  preitent  Grand  Crnlral  Station,  the  conntruc. 
tion  of  an  annex  and  the  other  improvement*  to  the  I'orty-Becond  Street  ter. 
minal  have  lieen  completed.  The>e  plan*  will  be  tubmitted  to  Ihe  Board  of 
I'.Ntimate,  and  when  the  city'*  approval  i*  *ecurcd  work  will  be  undertaken 
at  once. 

NEW  YORK,  N.  Y.  The  la*t  ob*tacle  in  the  way  of  lieginninK  work  on 
the  Pennsylvania'*  great  underground  terminal  project  in  thi*  city  has  been 
removed.  The  Appellate  Division  of  the  Supreme  Court  ha*  announced  a  de- 
cision confirming  the  finding  of  the  commissioners  appointed  to  report  whether 
the  tunnel  across  .Manhattan  Island  under  and  between  Thirty-second  Street 
and  Thirty-third  Street  ought  to  be  conttnicted  and  operated.  The  commis- 
sioners had  reported  that  the  tunnel  railroad  a*  |>lanned  ought  to  be  constructed 
and  operated,  and  the  decision  winds  up  the  court  proceeding*.  The  Board  of 
Aldermen  has  approved  the  enterprise,  and  it  is  understood  Ihc  work  may  now 
begin. 

NEW  LEXINGTON,  OHIO.— The  Perry  County  Electric  Railway  &  Light 
Company  has  been  incorporated  with  a  capital  of  $10,000  by  M.  H.  Donahue, 
A.   Bringardner,  C.  A.   Donahue.  William   E.   Fink  and  W.  S.  Bartlet 

COLUMBUS,  OHIO.— The  Youngstown  &  Salem  Railroad  Company  and 
the  Youngstown  &  Southern  Railway  Company  have  been  incorporated  by  Asba- 
bcl  W.  Jones,  R.  L.  .\ndrews.  John  II.  Kuhlman,  Jonah  R.  Long,  W.  S.  An- 
derson and  Jasper  W.  Long.  The  former  has  $300,000  and  the  latter  $1,500,000 
capital  stock.  The  latter  is  to  run  from  Youngstown  to  East  Liverpool  and 
the  former  makes  a  connection  near  Leetonia  and  runs  to  Salem.  Both  are 
to  be  electric  lines. 

PITTSTON,  PA.— The  Wilkesbarre-Wyoming  Valley  Traction  Company  is 
contemplating  the  erection  of  a  large  power  house  in  this  city. 

PIIILADELPHI.A,  PA. — It  is  stated  that  the  American  Railways  Company 
has  purchased  the  entire  capital  stock  and  all  the  bonds  of  the  Tyrone  Electrit 
Railway  and  the  Tyrone  Electric  Light  St  Heat  Company,  of  Tyrone,  Pa. 

PHILADELPHIA,  PA.— President  James  D.  Gallery  of  the  Pittsburg  Rail- 
ways Company  and  other  capitalists  associated  with  the  Widener-Elkins  syndi- 
cate are  interested  in  a  new  company  which  will  shortly  be  incorporated  with 
$100,000  capital  to  build  a  through  trolley  road  between  Pittsburg  and  St. 
Louis. 

GREENVILLE,  PA.- The  Borough  Council  has  granted  a  street  railway 
franchise  to  Congressman  Ernest  Acheson  and  Hon.  J.  V.  Clark,  of  Washing- 
ton, Pa.,  and  W.  I.  Bcrryman  and  J.  W.  Taylor,  of  Pittsburg,  who  recently 
I'urchased  the  plant  of  the  Greenville  Water  Company.  The  road  is  to  be 
called  the  Greenville  &  Westside   Street   Railway. 

HARRISBURG,  PA. — .\t  the  meeting  of  the  directors  of  the  Harrisburg 
Traction  Company  to  consider  the  reorganization  plan  adopted  at  the  recent 
special  stockholders'  meeting,  it  was  decided  to  call  the  new  corporation  the 
Central  Pennsylvania  Traction  Company.  .\n  application  for  a  charter  will 
be  made.  The  capital  stock  of  the  new  corporation  will  be  $2,100,000,  and  it  will 
take  over  the  lines  of  the  Harrisburg  Traction  Company  July  i,  1903.  The 
officials  and  directors  of  the  present  company  will  continue  in  the  same  capacity 
with  the  new  company. 

PITTSBURG,  PA. — The  Pittsburg  Railways  Company  has  its  new  sub-power 
station  at  Coraopolis  in  operation.  The  station  contains  one  400-kw.  rotary 
converter  and  a  storage  battery  equipment  of  about  the  same  capacity.  It 
will  be  used  to  supply  power  for  the  Coraopolis  division.  The  new  power 
house  of  the  Pittsburg,  McKeesport  &  Connellsville  Railway  Company,  neai 
the  latter  named  place,  is  now  in  operation.  The  equipment  includes  six  1,500- 
kw  Westinghouse  generators  operated  by  three  Westinghouse  steam  turbines 
and  three  AUis-Chalmers  engines.  This  plant  will  supply  the  power  for  the 
entire  system.     It  cost  approximately  $1,000,000. 

TIVERTON,  R.  I. — The  Legislature  has  passed  an  act  incorporating  the 
Tiverton  &  Sakonnet  Beach  Railway  Company,  in  Tiverton  and  Little  Compton, 
R.  I.  The  capital  stock  is  fixed  at  $200,000.  Among  those  interested  in  the 
company  are  William  H.  Briggs,  Abel  B.  Simmons,  Clarence  C.  Wordwell, 
Charles  R.   Wilbur  and  F.   F.    Grinnell. 

SALT  LAKE  CITY,  UTAH.— Plans  arc  being  laid  for  the  construction  of  an 
electric  railway  system  between  this  city  and  Ogden,  a  distance  of  35  miles. 
The  project  is  being  pushed  by  Mr.  Simon  Bamberger,  a  wealthy  business  man 
of   Salt  Lake. 

CHARLESTON,  W.  VA.— The  Luke,  Westport  &  Keyser  Electric  Railway 
Company,  of  Keyser,  has  been  incorporated,  with  a  capital  of  $5,000.  Incor- 
porators: Max  Wineland,  Robert  Amau,  Frostburg,  Md.;  Hugh  Scott,  Macuny, 
Md.,  and  John  Mackle,  Westernport,  Md. 

FAIRMONT,  W.  VA.— The  Fairmont  &  Clarksburg  Traction  Company, 
of  Fairmont,  is  to  construct  an  electric  railway  from  Burnsville  to  Clarksburg. 
The  capital  is  $2,000,000,  and  the  incorporators  are  S.  L.  Watson,  L.  L. 
Malone,   C.  Powell,  Walton  Miller,  M.   L.   Hutchinson,  of  Fairmont. 
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NEW    INDUSTRIAL   COMPANIES. 


THE  NEW  YORK  AUTO-CAR  COMPANY,  of  New  York,  has  been  incor- 
porated, capital  $30,000.  Directors:  Bernard  Uhren,  John  Lurie  and  J.  J. 
Head,  New  York. 

THE  LEE  ELECTRIC  INSOLE  COMPANY,  of  Jersey  City,  has  been  in- 
corporated with  a  capital  of  $100,000.  Incorporators:  Frederick  S.  Van  Vleck, 
Charles   M.    Colmrn  and   Frank   B.   Lee. 

THE  ELECTRIC  CHAIR  COMPANY  has  been  incorporated  at  St.  Louis 
with  a  capital  stock  of  $75,000  all  paid  up.  The  stockholders  are  Semple  S. 
Scott,  Gustavus  A.  Brecht,  Edward  A.  Faust,  Henry  Koehler,  Jr.,  Joseph  S. 
Uobyns  and   tliarlcs  Erd. 

THE  CINCINNATI  CONSTRUCTION  COMPANY,  Cincinnati,  Ohio,  has 
been  incorporated  with  $10,000  capital,  by  W.  P.  Deppe,  Willard  Stone,  C. 
H.  Deppc  and  C.  C.  Clark.  It  will  construct  steam  and  electric  railways  and 
engage    in    mechanical    engineering. 

MESSRS.  BARTZ,  WYANT  &  BROWN  have  incorporated  at  Hornells- 
ville,  N.  Y.,  to  manufacture  and  deal  in  electric  motors  and  appliances.  The 
capital  is  $60,000.  The  directors  are  Frank  Bartz,  Frederick  A.  Wygant  and 
Alfred   E.   Brown,  of  Hornellsville. 

THE  VIDEX  AUTOMOBILE  COMPANY  has  been  incorporated  in  New 
Jersey,  to  make  and  sell  steam,  electric  and  gasoline  automobiles.  The  allowed 
capital  is  $1,000,000.  Incorporators:  Charles  A.  Greene,  James  B.  Richardson 
and  Gerald  A.   Griffen. 

THE  IDEAL  ELECTRIC  MANUFACTURING  CO.MPANY,  Mansfield, 
Ohio,  capital  stock,  $50,000,  has  been  organized  to  make  electrical  supplies  and 
novelties.  C.  H.  Voegele,  John  Krause,  J.  F.  Stone,  M.  L.  Branyon,  S.  E. 
Huenerfauth   and  others  are   interested.   The   company   will   erect  a   factory. 

THE  M.\THIS  BROS.  CO.MPANY  has  been  incorporated  at  Indianapolis, 
Ind.,  to  manufacture  ventilating  apparatus  and  all  kinds  of  electrical  and 
mechanical  devices.  The  capital  stock  is  $130,000.  The  company's  plant  will 
be  located  at  Hammond.  The  directors  are  Julien  W.  August,  George  Mathias 
and    Andrew    Swickel. 

THE  MUSIC  DUPLE.X  TYPEWRITING  WIRELESS  TELEGRAPH 
COMPANY,  of  Portland,  Me.,  has  been  incorporated  to  make  and  deal  in 
telegraph  and  telephone  instruments.  The  capital  stock  is  $1,000,000,  of 
which  nothing  is  paid  in.  The  officers  are:  President,  J.  T.  Fagan;  treasurer, 
G.   F.  Gould,  both  of  Portland,  Me. 

THE  HEAWATH  ELECTRIC  COMPANY,  of  Detroit,  Mich.,  has  been  in- 
corporated with  a  capital  stock  of  $60,000.  The  company  will  make  incan 
descent  lamps  and  handle  other  electrical  specialties.  It  is  now  negotiating 
for  a  site  for  its  plant.  The  names  of  the  incorporators  are  Hoyt  Post, 
S.   C.   Mumford,   Lucien   S.   Moore,   W.   S.   Reynolds  and  others. 

GOULD  STORAGE  INTERESTS.— The  Gould  Coupler  Company  and  Gould 
Storage  Battery  Company  have  been  incorporated  with  the  New  York  Sec- 
retary of  State,  each  capitalized  at  $5,000,000.  The  companies  are  to  take 
over  the  business  of  the  Gould  Storage  Battery  Company  and  the  Gould 
Coupler  Company,  West  Virginia  corporations.  The  directors  are  Charles  A. 
Gould,  Charles  M.  Gould,  William  S.  Gould  and  Frederick  P.  Hawley,  of 
New    York    City. 


had  repealed  the  law  and  vested  the  granting  of  franchises  in  the  Board  of 
Aldermen.  This'  is  denied  by  the  company,  which  maintains  that  its  franchise 
gives  it  the  power  to  put  in  its  poles  and  wires,  subject  only  to  a  permit  from 
Commissioner  Monroe  which  requires  the  ordinary  precautions  in  such  work. 
The  officers  of  the  company  state  that  they  had  the  utmost  confidence  in 
Commissioner  Monroe  and  knew  his  attitude  to  be  sincere,  but  that  they  feared 
in  other  ways  efforts  were  being  exerted  to  balk  them  in  securing  their 
permit,  and  that  they  had  for  that  reason  applied  to  the  Supreme  Court. 
Among  some  of  the  promises  of  the  company  are  these:  Single  calls,  5  cents; 
an  unlimited  service  in  the  Borough  of  Manhattan  for  $125  a  year;  600  calls 
for  $45;  800  calls  for  $55;  1,000  calls  for  $60.  In  the  Borough  of  Brooklyn 
it    intends,    according    to    its    promise,   to    give    unlimited    service    for    $75. 


EDUCATIONAL. 


WORCESTER  POLYTECHNIC  INSTITUTE.— The  annual  commencement 
lecture  before  the  Washburn  Engineering  Society  of  the  Worcester  Polytechnic 
Institute,  was  delivered  this'  year  by  Professor  Harold  B.  Smith,  of  the 
electrical  engineering  department  of  the  Institute  on  the  evening  of  June  9. 
The  lecture  was  given  in  the  electrical  engineering  lecture  room  of  the 
Salisbury  laboratories  at  8  o'clock,  and  was  illustrated  by  about  one  hun- 
dred lantern  slides  and  an  experimental  demonstration  of  high  potential  power 
transmission.  The  subject  "The  Relation  of  the  Electrical  Engineer  to  Modern 
Social  and  Industrial  Progress"  was  treated  from  a  standpoint  of  general 
interest  rather  than  from  a  purely  technical  point  of  view,  and  the  lecture 
was  of  considerable  interest  to  the  commencement  guests  and  Worcester  friends 
of   the   Institute. 

MICHIGAN  COLLEGE  OF  MINES.— The  Legislature  of  Michigan  has 
passed  a  bill  appropriating  $171,900  for  the  Michigan  College  of  Mines  at 
Houghton  for  the  biennium  beginning  July  next.  The  most  important  item 
of  this  appropriation  is  that  of  $45,000  for  the  construction  of  a  metallurgical 
laboratory.  The  college  intends  to  erect  a  substantial  building  for  this  pur- 
pose and  to  equip  it  thoroughly  for  experimental  work  and  instruction  in  the 
different  classes  of  metallurgical  processes.  Cyaniding  and  other  wet  methods 
of  concentration  will  be  exemplified  in  the  equipment,  and  electrometallurgy 
will  receive  special  attention.  It  is  intended  to  instal  furnaces  of  larger  caiiac- 
ity  than  is  usual  in  college  laboratories.  The  board  of  control  of  the  college 
is  taking  steps  to  create  a  separate  department  of  ore  dressing  and  metallurgy. 
The  equipment  for  this  department  will  be  housed  in  the  new  metallurgical 
building  and  in  the  ore  dressing  mill  now  possessed  by  the  college.  A  man  to 
fill  the  new  chair  has  not  been  selected.  Beside  the  amount  for  a  metallurgical 
laboratory,  the  bill  referred  to  carries  an  appropriation  of  $9,000  for  extending 
the  equipment  of  the  department  of  mining  engineering,  which  now  occupies 
its  new  building  erected  last  year;  $4,000  for  completing  the  equipment  of  the 
chemistry  building  also  erected  last  year;  $2,000  for  providing  additional  cases 
for  the  mineralogical  museum,  and  $1,000  for  increasing  the  equipment  of  the 
department  of  mechanical  engineers. 


PERSONAL. 


LEGAL. 


STORAGE  BATTERIES.— In  the  suit  of  the  Hopedale  Electric  Company 
against  the  Electric  Storage  Battery  Company  of  Philadelphia,  for  $750,000 
and  patent  rights,  the  New  York  Supreme  Court  has  decided  that  the  Storage 
Battery  Company  not  only  owns  the  Hopedale  system  and  the  patents  cov- 
ering it,  but  rejects  the  Hcpedale  Company's  claim  of  $750,000. 

THOWLESS  VS.  NERNST  INTERFERENCE.— The  United  States  Patent 
Office,  through  Commissioner  of  Patents  Allen,  has  confirmed  the  decision  of 
the  examiners-in-chief,  awarding  priority  of  invention  to  Nernst  over  Thow- 
less.  In  this  decision  considerable  doubt  and  discredit  is  thrown  upon  tlie 
evidence  put  forward  by  Thowless  to  show  that  he  anticipated  Nernst  in  the 
principle  of  the  practical  glower  lamp.  In  addition  "Even  if  it  is  conceded 
that  Thowless  did  this  in  1896,  it  must  be  regarded  as  an  abandoned  experi- 
ment. The  evidence  indicates  that  it  was  not  regarded  as  a  successful  dem- 
onstration of  the  practicability  of  the  invention.  The  lamps  are  said  to  have 
burned  from  10  to  20  minutes;  but  when  in  1900  Thowless  attempted  to  re- 
peat these  experiments  to  show  how  they  occurred,  most  of  his  tests  were 
total  failures.  .  .  ,  Even  if  the  early  abandoned  experiments  by  Thowless 
he  regarded  as  showing  a  conception  of  the  invention,  the  decision  must  be 
against  him,  because  of  his  lack  of  diligence."  The  action  was  on  the  Nernst 
Patent  No.  623,811  of  April  25,  1899,  and  was  conducted  by  Mr.  11.  C. 
Messimer  for  Thowless  and  by  Mr.   Charles  A.  Terry  for  Nernst. 

NEW  YORK  INDEPENDENT  TELEPHONE.— The  Independent  Tele- 
phone Company  has  obtained  from  New  York  Supreme  Court  Justice 
Clark  a  writ,  returnable  before  him  in  a  few  days  directing  Commis- 
sioner Monroe  of  the  Department  of  Water  Supply,  Gas  and*  Electricity,  to 
show  cause  why  a  peremptory  mandamus  should  not  issue  compelling  him  to 
grant  to  the  company  the  permit  to  open  the  streets.  The  company  was  or- 
ganized and  incorporated  in  1899,  with  a  capital  of  $100,000,  with  the  priv- 
ilege of  increasing  it  to  $20,000,000.  It  proposes  to  install  100,000  tele- 
phones in  Manhattan,  to  run  a  line  over  Long  Island  to  Montauk  Point,  and 
north  in  the  State  to  Rouses'  Point,  besides  in  the  various  boroughs  com- 
prising Greater  New  York.  It  proposes  also  to  pay  the  city  $1  for  each 
telephone  installed.  The  necessary  franchise  the  officers  of  the  company  say 
they  have,  having  obtained  it  under  Articles  5  of  the  New  York  State  trans- 
portation laws.  When,  however,  they  applied  to  Commissioner  Monroe  for 
the    necessary    permit    he    refused    it,    on    the    grounil    that    tlic   new    city    charter 


.MR.  CHARLES  BRANDEIS.— A 
young  electrical  engineer  who  has  bee.n 
doing  excellent  work  in  Canada  is  Mr. 
Charles  Brandeis,  who  has  now  tstali- 
lished  himself  as  a  consulting,  electrical 
and  mechanical  engineer  with  offices  at 
112  St.  James  Street,  Montreal.  Mr. 
Brandeis  was  born  in  London,  England, 
graduated  from  the  City  and  Guilds  of 
London  Central  Institute  at  the  age  of 
twenty  and  was  awarded  the  diploma 
and  associateship  of  that  institutioti. 
He  obtained  subsequently  a  large  expe- 
rience with  leading  electrical  companies 
on  the  continent  of  Europe  in  the  de- 
sign and  operation  of  electric  light, 
power  and  railroad  plants.  In  1898  he 
came  to  the  United  States  and  worked 
for  a  couple  of  years  with  the  General 
Electric  and  Westinghouse  companies. 
In  1900  he  went  to  Canada  as  designing 
engineer  of  the  Lachine  Rapids  Hydraulic  and  Land  Company,  where  he  Ins 
done  some  excellent  work.  When  the  Lachine  Company  was  absorbed  recently 
by  the  Montreal  Light,  Heat  &  Power  Company,  he  resigned  his  position  to 
take  up  consultation  work.  Mr.  Brandeis  now  has  on  hand  electric  light  plant-i 
for  three  provincial  towns  and  is  also  jnterested  with  a  number  of  capitalists 
in  the  development  of  a  large  water  power  for  manufacturing  purposes.  Mr. 
Brandeis  is  well-known  personally  in  the  electrical  field  in  the  United  States 
and  also  through  the  columns  of  this  journal,  to  which  he  has  been  a  frequent 
contributor. 

MR.    H.    S.   COLLETTE,   of   the   electrical   engineering   and   contracting  firm 

of  J.  G.  White  &  Co.,  29  Broadway,  New  York,  has  sailed  for  a  trip  to  Europe. 

MR.    FR.-\NCIS    BLOSSOM,   of   the    electrical    engineering    and    contracting 

firm   of   Sanderson   &   Porter,    New   York   City,  has  returned    from  an   extended 

trip    to    the    Southern    States. 

MR.  CH.VRLES  A.  MOORE,  of  Manning,  Maxwell  &  Moore,  and  president 
of  the  S'law  Electric  Crane  Company,  of  Muskegon,  Mich.,  has  returned  from 
a    .seven    months'    trip    abroad. 


CHARLES    BRANDEIS. 
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MK.  (;.  I'.  IIKKITKNSTKIN.  tti|>crliilriiilriil  .i|  lur  uLtim  lrlruid|.h«,  <>( 
I'lica,  .\.  v..  iliril  on  Juiu-  i  o(  lypliuiil  (ever.  Ilr  wna  u  iiiriiiliri  hI  tlir 
liilriiiatiunal    AnxKialiun   <>(    .Mtiiiicl|>al    KU-ilr uiuiia. 

MK.  II.  WAKI)  I.KdNAKII  hut  hern  «>kr.l  l>y  llir  Ilriliili  Navy  lu  Irmlcr 
liiila  (or  ri|Ui|i|>inK  II.  M.  S.  Tertthit  witli  rleclrlc  lurrrl  turnlnii  ilrvicrt, 
with  which  muh  rxccllrnl  rraiilu  havr  hern  ohlaincil  un  Ainrricun  inni  uf-war. 
MK.  IIKINKU  II  JAKCKK,  onr  o(  the  mnnugrra  u(  Kulirr  W  y»  &  CO..  u( 
/.iirii-h,  thr  liirhinr  htiihlrm,  ii  in  the  L'nilrU  Slulrn  (or  u  ulinil  uliiy  iiml  may 
t>c  iiiUlrr»K(l.  cure  Mr.  C'lrinrnii  llmihcl,  tlic  hyilruiilic  rnuinrrr,  j  W'lill 
St..   .\.    Y.   City. 

MR.  JACOB  CLODS.  »(  Milwaiikrr.  ha>  brcn  a|>|«>inlr<l  cunKullinii  ni 
gincrr  hy  the  city  council  of  Shrhtiyiiiui.  \Vi*..  for  the  pruponcd  municipal 
rlrctric  liiiht  plant  (or  Mrrrt  iiMil  commrrcini  liKhtinu  in  conjunction  with 
the    new    wiilci     work*    aystrni. 

.MK.  ROllKRT  C.  CI.OW  KY,  prcaidcnl  o(  the  Wcatcrn  I'nion  Tclcgrupli 
Company,  hbt  nccrptctl  iin  invitation  to  lirconic  n  Director  o(  the  Kun>.iF 
City,  Mexico  and  Orient  Railway  Company,  with  which  rond  the  Westein 
I'nion    lia*   a    twenty-liveycar   contract. 

MR,  K.  II.  AHADIE.  — Mr».  Ida  lorec  Uollinu,  o(  Louiaville.  Ky..  announces 
the  cnKaKcnirni  o(  her  daUKhler.  Mutt  .Mice  (i.  Ilolling,  to  Mr.  Kugenc  II. 
.\hadir.  o(  St.  Louis,  and  general  m.nnaKer  in  New  York  of  the  KlhtiKhl  Com- 
pany of  .Vnierica.     It  is  MitI  ihcy  will  he  married  in  the  fall. 

.MR.  IS.\Al"  L.  RICK,  president  of  the  Consi>lidalcd  Railway  Klectric  Lig'it 
ing  &  K>|uipment  Company,  has  sailed  (or  Kurope.  .Vccording  to  present  ar- 
rangements he  will  he  on  the  other  side  (or  ahoul  (our  months  in  the  interest 
o(  the  various  concerns  with   which   he  is  connected   on   this  side. 

MK.  LtiL'IS  1".  .M.\SS.\.  C.  K..  secrrtary  of  the  A.  U.  (".ranger  Company, 
contracting  mgineers.  o(  95  Liberty  Street.  New  York,  sailed  on  tlie  S.  S. 
MinHtafolu,  Saturday.  June  b.  (or  an  extended  lour  abroad.  .\Ir.  C.  C.  Tom- 
kinson,  iM.  K..  has  been  appointed  assistant  secretary  of  the  tlranger  Company, 
and  .Mr.  L.  A.  Camacho.  manager  of  the  sales  department. 

MR.  >;.  1".  .MATIIKRS.  I'.  C.  S.,  1".  R.  G.  S.,  who  is  interested  in  the 
electrical  utilitatiou  of  the  falls  of  the  Zambesi.  South  Africa,  is  reported  in 
this  country  to  study  the  conditions  at  .Niagara,  etc.  The  average  estimated 
horsepower  of  the  X'ictoria  falls  is  35,000,000-hp  and  the  transmission  dis- 
tances   figured    on    arc    from    three    to    five    hundred    miles. 

I'ROK.  J.  J.  TllO.MSON.  of  the  Cavendish  Laboratories.  Cambridge  Uni 
versily,  England,  is  to  receive  an  honorary  degree  this  week  at  Columbia 
University.  New  York,  in  recognition  of  his  work  in  molecular  and  electrical 
physics.  lie  is  now  in  this  country  and  was  offered  the  physics  chair  of 
Prof.    Rood  at    Columbia,    upon   the   lattcr's   death,    but   declined. 

MR.  CHARLES  ALUE.X.  of  Dorchester.  Mass.,  has  just  completed  a  series 
of  experiments  by  which  he  is  enabled  to  control  all  the  movements  o(  a  boat  in 
mid-stream  while  sitting  on  the  banks.  The  scene  of  bis  operations  is  at  Milton, 
on  the  Xeponset  River.  He  is  now  at  work  on  a  model  of  a  lifeboat  to  be  sim- 
ilarly managed,  which  he  believes  he  can  imitate  in  bigger  boats.  There  is 
nothing  new  whatever  about  the  general  idea,  at  which  Tesla  and  others  h.-ive 
worked. 

MR.  GEORGE  llERUERT  CONDICT,  of  New  York,  a  well-known  electrical 
engineer,  has  been  elected  vice-p.-esident  and  general  manager  of  the  old  es- 
tablished Electro-Dynamic  Company,  of  I'hiladelphia,  to  whose  affairs  he  will 
now  give  part  of  his  time.  The  company  has  won  a  well  deserved  reputa- 
tion for  its  specialties,  and  will,  it  is  understood,  add  shortly  to  its  lines  of 
production.  Mr.  Condict"s  predecessor  in  office,  Mr.  Paul,  will,  it  is  under- 
stood,   remain   on    the   directorate. 

MR.  W.  J.  McMANlGAL  resigned  recently  his  position  as  general  manager 
of  the  New  Omaha  Thomson-Houston  Electric  Light  Company,  of  Omaha,  Neb., 
and  the  duties  of  general  manager  have  been  assigned  to  the  president  of  the 
company,  End  A.  Nash.  R.  A.  McLaughlin  has  been  made  general  superin- 
tendent and  W.  B.  Whitehorn.  purchasing  agent.  The  New  Omaha  Thomson- 
Houston  Electric  Light  Company  now  controls  the  light  and  power  situation  in 
Omaha  and  South  Gn-.aha,  Neb.,  and  in  Council  BlutTs,  Iowa. 

MR.  J.  C.  HOB.-VRT. — The  deserved  compliqient  of  a  complimentary  dinner 
was  recently  tendered  to  J.  C.  Hobarl,  of  the  Triumph  Electric  &  Ice  Machine 
Company,  at  the  Business  Men's  Club  of  Cincinnati  by  participants  of  the 
Business  Men's  Excursion  to  New  Orleans  and  other  Southern  points  during 
the  recent  convention  of  the  National  Association  of  Manufacturers.  Mr. 
Hobart  was  a!so  presented  with  a  silver  loving  cup  as  a  token  of  appreciation 
of  his  services  rendered  as  the  chairman  of  the  general  excursion  committee. 

DAVIS-BARRETT. — \Vc  are  happy  to  record  the  marriage  at  Saratoga, 
N.  Y.,  on  June  3,  of  Grace  Inez,  daug'iter  of  Mr.  and  Mrs.  J.  M.  F. 
Barrett  to  Mr.  Harold  McGill  Davis,  wel.kncwn  in  the  electrical  field  and 
for  some  years  past  advertising  manager  for  the  Sprague  Electric  Company. 
The  wedding  took  place  at  the  home  of  the  brido's  parents,  the  ceremony  being 
performed  by  Rev.  Milton  T.  Littlcfield,  cousin  of  the  groom.  Only  the 
relatives  and  a  few  intimate  friends  were  invited.  The  bride  wore  gray  crepe 
de  chine.  Mr.  and  Mrs.  Davis  will  spend  part  of  the  month  traveling  through 
the  New  York  Lake  District  and  along  the  New  England  coast,  and  will  then 
make  their  residence  on   the  -apper  \fest   side  of    New  Y'ork  City. 

LORD  KELVIN  is  one  of  the  subjects  selected  for  portraiture  in  the 
Booklover's  Magacine  for  June.  Prof.  A.  \V.  Goodspeed  says:  "It  seems  to 
be  the  delight  of  some  biographers  to  lay  great  stress  upon  the  desirability,  if 
not  necessity,  that  a  man  to  be  really  great  in  any  walk  of  life  should  start 
with  nothing  but  a  shoe-blacking  outfit,  or  perhaps  with  the  borrowed  price  of 
a  first  batch  of  newspapers.  For  the  encouragement  of  those  whose  parents 
possess  more  than  average  intelligence  and  education  and  who  may  even  be 
supplied  with  some  of  the  comforts  of  life,  let  it  be  borne  in  mind  that  Lord 
Kel\  in,  the  man  of  genius  and  learning,  was  born  of  highly  educated  parents 
and  has  ever  lived  surrounded  by  an  atmosphere  of  culture  and  refinement." 

MR.  EDWARD  F.  SCHURIG,  for  the  past  six  years  city  electrician  of 
Omaha,    Neb.,    has    resigned    his*    position    to    accept    one    as    manager    of    the 


llrnliier  KIrclric  Conipuiiy,  i>l  llriittue,  Nrb.  .Mr.  .Sehuri||  •ucerrda  Mr.  K. 
J.  Sullivan,  who  ha>  rrirnlly  rnlrreil  IniaiiirM  in  Omaha  »*  Kenrrul  inaiiiiKer 
o(  the  .N'rhraaka  KIrcliU'  A  lidurc  Com|>any.  .Mr.  Sehurig  i>  one  of  the 
hral  known  electrical  tnrn  in  .Nebraaka  and  hia  rceoril  aa  city  rlrclrician  liaa 
hern  an  cxcrllriit  one.  Ilia  wurk  In  Itratricc  will  include  the  iienrral  Itnpnive- 
mrnt  and  ralrnalon  o(  thr  company'*  plant  and  ayalrm.  I'aul  II.  i'allon 
aiiccrrda  .Mr.  SehiiriK  na  city  rlretrician  o(  Omuha.  .Mr.  I'utloii  la  an  r«pc 
rlrncril  telephone  man  Iiuviiik  Item  wilh  thr  .N'rbruuku  Trlrplionr  Ciiinpany  in 
Oniuhtt  (or  nrnrly  Irn  yc«r«,  anil  lirdirr  that  with  ihr  Wenlrrn  Klrctric  Coin 
imny,  in  Chicaiio,  and  the  Colorado  Telr|ih<>nc  Company,  in  Denver.  At  the 
time  o(  hia  appointmrnl,  hr  waa  in  thr  rniiinrrriiiK  ilrpHrlnirnl  o(  ific  .Vr- 
hraaka  company  and  aciiUK  aa  •uprrintrndent  o(  rc|uipincnt. 


XTrnbc  Iflotes* 


THE  WOODIIILL  \  III  I ..M.  Mil  lUM.M.  ((t.MI'ANY,  Loa  Angelca, 
Cal.,  haa  purchaiird  the  U'ealern  &  .Southern  Electrical  Worka,  Thia  will  give 
the  (ormer  concern  control  o(  moat  o(  the  electrical  buaincaa  o(  Loa  Angclea. 
AUTOMOBILE  AND  CYCLE  MATERIAL.-  Mr.  Chaa.  E.  Miller,  97  Reade 
Street,  .\'ew  York,  has  iaaucd  n  very  complete  catalogue  showing  a  new  line  u( 
automobile  parts,  fittings,  and  sundries  and  many  European  novelties.  The  cat- 
alogue covers  the  ground  vtry  thoroughly  and  a  copy  will  he  mailed  to  any  one 
interested    on    application. 

THE  PLUNGER  ELEVATOR  COMPANY,  o(  Worcester,  Mass..  has  sold, 
through  ils  New  York  office.  156  I''ifth  Ave.,  an  elevator  wilh  a  lifting  capac- 
ity of  14,000  lbs.  to  the  .MacAndrews  &  Forbes  Licorice  Co..  Camden,  .\.  J. 
The  elevator  will  carry  loaded  cars  from  one  floor  to  another,  ihe  total  travel 
being  24  feet.  No  counter  weights  or  cables  will  be  used  in  this  installation. 
REYNOLDS  CORLISS  ENGINES.— A  trade  publication  somewhat  unique 
in  character  has  been  issued  by  the  AllisChalmers  Company,  which  consists 
entirely  of  the  names  and  addresses  of  users  of  Reynolds  Corliss  engines,  clas- 
sified according  to  lines  of  manuf.icture.  No  less  than  189  pages  are  necessary 
to  contain  the  list,  electric  railway  and  lighting  plants  alone  taking  up  31 
pages. 

THE  BENJAMIN  ELECTRIC  .MFG.  COMPANY,  of  Chicago,  has  opened 
an  Eastern  office  at  27  Thomas  .St.,  New  York,  where  it  will  keep  on  hand  a 
large  stock  of  its  regular  manufactures  among  which  is  the  Benjamin  wire- 
less cluster  that  has  attained  an  enviable  reputation  in  electrical  circles.  The 
stock  in  the  East  will  enable  the  company  to  fill  orders  promptly  either  from 
.\ew    York   or    Chicago. 

PUMPING  MACHINERY.  The  Stilwell-Bierce  S:  Smith-Vaile  Company, 
of  Dayton.  Ohio,  in  a  recently  issued  catalogue  (No.  53),  describes  and  il- 
lustrates its  full  line  of  pumping  machinery  ranging  from  small  single  pum|>s 
to  triple-expansion  pumping  engines,  and  including  vacuum  hydraulic  pumps, 
triplex  power  pumps,  air  comjiressors,  etc.  The  extent  of  the  line  may  be 
surmised  by  the  fact  that  the  catalogue  contains  114  pages  and  almost  100 
illustrations. 

OPENING-DIE.— The  Ideal  Opening  Die  Company.  24  West  Street,  New 
Y'ork  City,  in  a  recently  issued  pamphlet  describes  briefly  and  illustrates  its 
"Ideal"  o])ening-die,  which  is  designed  for  use  in  connection  with  either  hand 
of  automatic  turret  machines.  The  advantages  derived  from  the  use  of  the 
device  are  briefly  pointed  out.  and  the  two-page  illustration  at  the  center  of  the 
booklet  shows  its  construction  very  clearly.  This  opening-die  is  at  present  made 
in  four  sizes,  that  is,  Yi  in.,  Yi  in.,  J4  'U-.  a"d  '  '"••  3"d  larger  sizes  will  be 
manufactured. 

THE  F.  BISSELL  COMP.VNY',  Toledo,  Ohio,  has  just  issued  two  booklets 
upon  the  subjects  of  switchboards  and  specialties  for  electric  lighting,  power 
and  railway  construction,  and  sijecialties  for  telephone  construction.  The  for- 
mer illustrates  and  gives  prices  of  pole  ladders,  seats  and  platforms;  alley 
braces  for  side  arms;  cable  and  messenger  cars;  manhole  tops;  conduit  rods; 
and  a  line  of  tablet  boards.  Views  of  three  switchboards  constructed  by  this 
company  are  also  given.  The  telephone  pamphlet  covers  a  full  line  of  ar- 
ticles   used    in    telephone    work    and    construction. 

TELEPHONE  EQUIP.MENT.— The  Conn.  Telephone  and  Electric  Company, 
Meriden,  Conn.,  is  sending  out  a  new  catalogue  which  shows  a  large  number  of 
improvements,  and  new  styles  of  telephone  apparatus.  Among  the  latter  are 
noticed  the  company's  solid  back  transmitter,  which  has  a  new  resonating  cham- 
ber; a  new  self-contained  receiver  and  switch  hook;  a  new  style  of  switch- 
board, etc.  The  company  has  moved  into  a  larger  factory  which  gives  a  greater 
producing  capacity,  and  it  reports  that  it  has  a  large  number  of  big  contracts 
on   hand   and   that  the   business  prospects   are   exceedingly   bright. 

TELEPHONE  APPARATUS.— The  De  Veau  Telephone  Manufacturing  Com- 
pany, 2y  Rose  St.,  New  Y'ork,  introduces  to  the  trade  from  time  to  time  new 
telephone  apparatus,  and  has  built  up  a  large  business  and  an  excellent  repu- 
tation for  the  quality  and  efficiency  of  its  goods.  The  extent  of  its  line  of 
products  may  be  appreciated  by  an  examination  of  its  latest  catalogue,  which 
has  128  pages,  and  includes  descriptions  and  illustrations  of  its  telephone  ap- 
paratus and  supplies.  The  interior  telephones  made  by  this  company  are  well 
shown.  Every  one  concerned  in  telephone  work  will  find  much  matter  of  in- 
terest in  this  catalogue. 

BULLOCK  BULLETINS.— The  latest  bulletins  of  the  Bullock  Electric 
Mfg.  Company  have  for  their  subjects.  Bullock  engine  type  generators  for 
direct  current  (No.  1008).  and  Bullock  Type  B  motors  (No.  1021).  Both  bulle- 
tins are  printed  on  an  excellent  quality  of  paper  and  we  have  seen  very  few 
machinery  half  tones  equal  to  those  printed  in  these  pages.  In  the  first  men- 
tioned bulletin,  every  constructional  detail  dovin  to  the  smallest  is  well  il- 
lustrated, and  a  large  numtier  of  plants  are  shown  where  the  generators  are 
installed.  The  second  bulletin  includes  an  interesting  efficiency  curve  of  zYi-hp 
and  5-hp  moderate  speed  motors. 

DIRECT-CONNECTED  EXHAUST  FANS.— The  Emerson  Electric  Mfg. 
Co.,  St.   Louis,  Mo.,  has  just  issued  a  bulletin    (No.  3040)    on   direct   connected 
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f.xhaust  fans  for  alti-matinn  and  direct  current.  It  |)rcscnts  an  extended  list 
of  fans  of  this  class,  of  design  similar  to  those  now  so  well-known  in  the 
trade.  They  were  brought  out  to  meet  the  deinand  for  very  quiet  running 
fans,  and  are  fitted  with  Davidson  blades  in  order  to  insure  quiet  operation. 
The  company  continues  to  supply  Parker  blades  for  exhaust  fans  where  a  slight 
noise  is  not  objectionable.  The  two  styles  throw  an  equal  volume  of  air,  the 
choice  being  largely  determined  by  the  matter  of  slight  noise  or  no  noise. 

niRKCT-CURRENT  GENERATORS.— Bulletin  No.  30  of  the  Northern 
Electrical  Manufacturing  Company,  Madison,  Wis.,  is  a  profusely-illustrated 
pamphlet  of  32  pages,  devoted  to  a  descrii)tion  in  detail  of  direct-current  gen- 
erators. There  are  no  less  than  50  half-tone  illustrations,  which  are  so  excel- 
lent in  execution  that  we  cannot  forbear  mentioning  the  name  of  the  engraver 
— Franklin  Engraving  Company,  Chicago.  The  minutest  details  of  construc- 
tion are  illustrated  and  machines  arc  shown  direct-connected  to  almost  every 
modern  type  of  steam  engine.  An  interesting  section  of  the  catalogue  is 
devoted  to  describing  and  illustrating  a  twin  type  of  generator  that  has  been 
designed    for  use   with  the  steam   turbine. 

VENICE  IN  .AMERICA. — One  of  the  splendid  pieces  of  illumination  in 
.New  York  City  is  "Venice  in  America"  at  the  Madison  Square  Garden.  The 
incandescent  lights  in  the  ceiling  are  in  general  blue.  The  Duss  orchestra  is 
placed  in  a  court  of  honor  staging,  surrounded  by  high  pillars  resembling  mar- 
ble, wreathed  with  vines  and  ropes  of  incandescent  lamps  of  greenish  tinge. 
.\t  the  foot  of  the  Rialto  Bridge  are  two  immense  pillars,  one  entwined  with 
red  incandesccnts  and  the  other  with  blue,  while  over  the  entire  canal  hang 
X'cnetian  lanterns  lit  by  incandescent  lamps — an  odd  mixture  of  ancient  and 
modern  illuminating  effects.  The  lamps  used  in  this  production  were  furnished 
by  the   Germania  Electric   Co.,    Harrison,   N.   J. 

SCIENCE  IN  THE  MAGAZINES.— Conclusions  so  startling  as  those 
reached  by  Dr.  Wallace's  Fortnightly  article  on  "Man's  Place  in  the  Universe," 
could  not  go  long  unchallenged,  and  the  April  number  of  the  Fortnightly 
brings  a  prompt  reply  from  no  less  an  authority  than  the  Savilian  Professoi*  of 
.\stronomy  at  Oxford.  Professor  Turner's  article  is  reprinted  in  The  Living 
Age  for  May  9,  which  is  full  of  timely  articles.  Professor  Harnack  comments 
on  "The  Kaiser's  Letter  on  Christ  and  Revelation;"  there  is  a  review  of  Mr, 
Chamberlain's  career  from  Blaekivood's  Magazine;  and  a  discussion  of  "The 
I'nrest  in  the  Balkans,"  by  the  Roumanian  ex-Minister  of  Public  Instruction, 
the  vice-president  of  the  Central  Macedonian  Committee  and  the  President  of 
the  Cretan   Chamber  of  Deputies. 

BUFFERS  AND  GRINDERS.— The  Storey  Motor  and  Electric  Company, 
135  Broadway,  New  York,  devotes  a  recent  catalogue  entirely  to  the  subject 
of  buffers  and  grinders.  The  various  types  of  these  machines  are  illustrated 
by    excellent    half-tonts    and    the    dimensions    are    given    in    tables    for    use    in 


connection  with  diagrams  of  the  machines.  The  pamphlet  is  of  extraordinary 
value  by  reason  of  the  practical  information  it  gives  at  the  back  on  the  sub- 
ject of  silver  polishing,  gold  polishing,  copper  and  brass  finishing.  These 
buffers  and  grinders  are  designed  expressly  for  this  service  and  may  be  set 
up  on  a  bench  or  table  at  any  convenient  point.  They  may  be  run  from  an 
ordinary  lighting  or  power  circuit  at  either  no  or  220  volts.  A  substantial 
column    is   furnished  with    the   machine   if  desired. 

BOOKLOVERS'  MAGAZINE.— The  new  Booklovers'  Magazine  is  already 
famous  for  its  pictures.  In  the  May  number,  among  other  illustrations,  there 
are  fifteen  full-page  pictures  of  scenery  and  figures  reproduced  in  natural 
colors  by  the  three-color  process,  six  full-page  portraits  in  tints,  and  ten  full 
page  half-tones  in  black  and  white.  These  pictures  illustrate  articles  by  Talcott 
Williams,  W.  R.  Hotchkin  and  Cyrus  Townscnd  Brady  on  Department  Stores, 
having  full-page  portraits  of  the  great  leaders;  the  vacation-travel  articles 
by  Lilian  liell,  Julian  Hawthorne,  Jcannette  L.  Gilder  and  .Mary  Bacon,  with 
many  European  views;  and  the  critiques  by  Oscar  Fay  Adams,  .\gnes  Repplicr, 
Mary  E.  Wilkins,  and  Katharine  Lee  Bates  on  the  immortal  women  novelists — 
Jane  Austen,  George  Eliot,  George  Sand,  and  the   Brontes. 

EVVING-MERKLE  ELECTRIC  COMPANY.— The  EwingMcrkle  Electric 
Company,  St.  Louis,  Mo.,  formally  opened  its  new  store  at  1106  Pine  Street, 
that  city.  May  25,  a  large  and  representative  gathering  being  in  attendance  to 
inspect  the  new  quarters.  On  the  first  floor  there  are  specially  designed  show 
cases  containing  samples  of  nearly  all  the  small  material  needed  in  the 
lighting  and  telephone  industries.  Beyond  the  city  counter  is  the  exhibit 
room,  in  which  are  contained  motors,  dynamos,  arc  lamps,  switchboards,  elec- 
tric fans,  telephone  and  electric  fixtures,  and  the  larger  articles  used  by  con- 
tractors in  electric  lighting  and  telephone  companies.  The  shipping  and 
receiving  departments  are  also  favorably  located  on  these  floors.  The  basement 
contains  large  stocks  of  Roebling's  telephone  wire,  cross-arms,  glass  insulators, 
and  iron  conduit.  The  general  offices  of  the  company  are  located  on  the 
second  floor  and  are  handsomely  fitted  up  and  so  arranged  as  to  afford  the 
greatest  convenience  in  the  transaction  of  business.  On  the  third  floor  the 
lighting  sui)plits  are  kept,  and  the  fourth  floor  contains  all  the  copper  wire- — 
rubber-covered,  water-proof,  magnet — annunciators  and  cables,  of  all  of  which 
the  stock  is  very  complete  and  excellently  arranged.  On  this  floor  also  shelving 
is  provided  for  glass  shades,  reflectors  and  incandescent  lamps.  On  the  fifth 
floor  are  kept  in  standard  packages  goods  that  are  not  unpacked  on  the  ^prem- 
ises, such  as  electric  fans,  arc  lamps,  sockets,  cut-outs,  etc.,  etc. — in  fact, 
everything  ordered  out  in  original  packages.  Brackets,  pins,  construction 
tools,  etc.,  arc  kept  in  large  stocks  on  the  sixth  floor.  During  the  reception 
refreshments  were  served,  and  all  present  extended  cordial  wishes  for  the 
prosperity   of   the    company. 
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,309.  COIN-COLLECTOR  FOR  TELEPHONE  PAY-STATIONS;  Charles 
E.    Scribner,   Chicago,   111.      App.   filed  July    29,    1901.      (See  page    1015.) 

,478.  TELEPHONE-LOCK;  Edward  G.  Lewis,  St.  Louis,  Mo.  App.  filed 
June   20,   1902.      (See  page    1015.) 

,833.  SIGNAL  DEVICE  FOR  TELEPHONE  SYSTEMS;  Edward  P. 
Baird,  Evanston,   111.     App.   filed  April    14,   1902.      (See  page   1015.) 

,964.  TELEPHONE-TOLL  SLOT-MACHINE;  William  S.  Paca,  Erie,  Pa. 
App.   filed  Aug.    26,    1902.      (See   page    1015-) 

,994.     TELEPHONE- LOCK;   William  H.   Scott,   St.   Louis,  Mo. 
June    25,    1902.      (See    page    1015.) 

,iS4.      TRANSMITTER-ARM;    William    Kaisling,    Chicago,    111. 
Dec.   8,   1902.      (See  page   ioi6.) 

,267.     TELEPHONE-RECEIVER  HOLDER;    Arthur  J.   Briggs, 
Pa.     .\pp.  filed  Sept.  6,   1902.      (See  page   1016.) 

,523.  SAFETY  GUARD  FOR  TROLLEY  WIRES  AT  RAILROAD 
CROSSINGS;  Charles  D.  Austin,  Amsterdam,  N.  Y.  App.  filed  April  10, 
1903.  Energized  guards  are  arranged  adjacent  to  the  trolley  wire,  so 
that  in  case  the  trolley  leaves  the  wire  while  crossing  the  track,  it  will 
strike  a  guard  and  receive  current  therefrom  to  carry  the  car  over  tlie 
crossing. 

,550.      B.\TTERY  JAR;   George  H.   Condict,   New  York,   N.   Y.     App.   filed 
598.     The  exterior  walls   of  the   cells  have   ribs  which   come  to- 
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gether  when   the  cells  are   nested,   and  thus  support   the 
intervening   spaces  for  carrying  away  spilled   solution. 

3,560.  SIGNALING-JACK  FOR  MULTIPLE-TELEPHONE  EXCHANGES; 
Lars  Magnus  Ericsson,  Stockholm,  Sweden.  App.  filed  Feb.  12,  1901. 
(See   page    1016.) 

3,614.  PROCESS  OF  TRE.\TING  MATERIALS  BY  R.A,DIATED  HEAT 
IN  ELECTRIC  FURNACES;  Carl  G.  P.  De  Laval,  Stockholm.  Sweden. 
App.  filed  March  19,  1902.  The  material  is  piled  up  in  the  furnace  cham- 
ber and  presents  an  inclined  side  to  the  heat  of  an  arc.  As  the  material  is 
decomposed,   it  runs  downward  into  a  receptacle. 

9,620.  TROLLEY  STAND;  William  Magner,  Lockport.  N.  V.  App.  filed 
Nov.  6,   1902.     Details. 

9,640.  BRAKE  FOR  ELEVATORS;  John  P.  McCurdy,  Chicago,  111.  App. 
filed  June  9,  1902.     The  momentum  of  the  armature  of  the  hoisting  motor, 


after  the  current  is  shut  off,  is  used  to  generate  current  to  operate  a  brake 
magnet. 
1,655.  WINDING  OR  REVOLVING  MAGNETS;  Charles  A.  Parsons,  New- 
castle-upon-Tyne,  England,  .^pp.  filed  Oct.  7,  1902.  Non-magnetic  bridge 
pieces  are  inserted  between  the  pole  pieces  of  a  rotary  field  magnet  and 
serve  as  supports  for  the  conductors  to  prevent  their  displacement  by  centri- 
fugal   force. 

1.657.  TROLLEY  CATCHER;  William  E.  Pettee.  Newton,  Mass:  App. 
filed   Feb.    21,    1901.      Details  of   a   spring  drum    retriever. 

1.658.  BRAKE  FOR  CARS;  Bertil  Von  Philip.  Phil.adelphia,  Pa.  App.  filed 
Jan.  22,  1903.  Alternate  friction  disks  are  clamped  and  separated  by  an 
electro-magnet  and  a  spring. 

1,662.  ELECTRIC  IGNITION  GENERATOR;  Benjamin  P.  Remy,  Ander- 
son, Ind.  .\pp.  filed  April  17,  1902.  The  machine  is  mounted  to  slide 
on  rails,  but  is  held  by  a  spring  to  maintain  a  proper  tension  on  the  belt. 

1,664.  ELECTRIC  MOTOR;  Edgar  G.  Richards,  Madison,  Wis.  App.  filed 
June  30,  1897.  A  counter  shaft  with  which  the  armature  is  geared,  is 
mounted  in  brackets  extending  from  the  heads  of  the  motor  which  arc 
adjustable  at  any  angular  position  around  the  motor  axis. 

1,703.  MEANS  FOR  INDICATING  THE  IMPACT  OF  BODIES  AT  A 
DISTANCE;  Juna  U.  Y.  Motta,  Getafe,  Madrid,  Spain.  App.  filed  Oct. 
28,  1901.  A  pivoted  plate  mounted  on  a  target  vibrates  a  number  of 
times  depending  upon  the  distance  from  the  pivot  at  which  it  is  struck 
by    the    bullet;    the    vibrations    operate    an    indicator. 

1,716.  MEANS  FOR  ELECTRICALLY  OPERATING  COUNTER 
SH.XFTS;  Norman  C.  Bassett,  Lynn,  Mass.  App.  filed  Feb.  27,  1902. 
.\u  arrangement  for  throwing  a  friction  pinion  into  contact  with  either 
one  of  two  concentric  surfaces  on  a  pulley,  to  change  the  speed  and 
direction  of  rotation. 

1.729.  FUSIBLE  ELECTRIC  CUT  OUT;  William  P.  Burke,  Fethard,  Ire- 
land. .'\pp.  filed  Feb.  24,  1903.  The  fuse  wire  is  stretched  over  a  bridge 
like  a  violin  .string,  the  bridge   preventing  the  formation   of  an  arc. 

1.730.  INCANDESCENT  LAMP;  William  R.  Burrows,  Newark,  N.  J.  App. 
filed  Jan.  30,  1901.  Means  for  preserving  the  seal  of  an  incandescent 
lamp,  comprising  beat  radiators  of  large  area  compared  to  the  leading-in 
wires  and   surrounding  each   wire  below   the   filament-joint. 

1734.  BRAKING  SYSTEM;  Frank  E.  Case,  Schenectady,  N.  Y.  App. 
filed  Feb.  18,  1901.  The  brakes  on  the  rear  trucks  are  set  with  less 
force  than  those  on  the  forward  trucks,  to  prevent  skidding  of  the  rear 
truck  wheels  due  to  the  lifting  of  the  car  body  from  the  rear  truck  when 
the  brakes  are  applied. 
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7J0.744.      SNAP    SWITlll;    I'mnk    I..    Irmi, 
Mirch   I,    igoj.      DriaUt. 

7»g.748.  Al.TKRNATINt;  I  I'KKKM  TKANSIORMKK;  Julin  J.  l-rank, 
Scliriiri-lnily,  N.  Y.  A|>|>  lilrti  IVIi.  j.  igiij,  An  armiiKriiirnl  of  trniu 
(orinrr  coila  •iicli  thai  cuiiiirilioii*  niuy  Ih-  iiiu<lr  l<i  tlirrr  wirr  nyatriiia  nf 
iliffcrriit  viilla||r<  aiul  the  colli  cunncclril  mi  ua  in  K>vr  any  mir  nf  n  iiuin 
tier    of    (lilTrrrnl    voltnuc*. 

7<9.76j.  STARTINC.  RIIKOSTAT;  Clmrlm  K.  Ilarlliun,  l.yiin.  Mn«».  A|p|.. 
lilcil  Mnrcli  H,  igu.'.  A  llimiioilat  in  *rrir>  will)  tlir  liiir  provitlra  fiii  n 
given   Miern.il   ..I   •.nil. .a. I   hrforc  opening  llic  lircuil   hriakcr. 


;-y,(i(.4.      l-:U-ctric    Motor. 

7a9.7i>.      ELECTRIC    HEATER;    Thomas    J.    Johnston,    Schenectady,    X.    Y. 

App.    filed    Feb.    11,    1899.      The   heaters    have   coils    of   different    capacities 

and   by  means  of  a  suitable  switch   the  heaters  and  coils  can   be  connected 

in  parallel  or  series  to  obtain  various  heating  effects. 
7J9.77i.      PUSH    BUTTIIN    SWITCH;    Edwin    G.    Kasterhuber,    Schenectady, 

N.  V.     App.    tiled   March   3,    1902.      Details. 
729.801.     TELEPHONE-E.XCHANGE  SYSTEM;  Charles  B.  Smith,  New  York, 

N.  Y.    App.  filed  June  25,  190:     (See  page  1015.) 

729.826.  OVERHEAO  STRUCTURE  FOR  ELECTRIC  RAILWAYS;  Hen 
Willard,  New  Orleans,  La.  .-Vpp.  filed  Feb.  25,  1899.  The  car  that  holds 
the  wire  is  connected  by  a  ball  and  socket  joint  with  the  insulator. 

729.827.  I5.-\TTEkY';  David  H.  Wilson,  Chicago,  111.  App.  filed  April  30, 
1902.  The  connection  from  the  carbon  cup  leads  from  the  bottom  upwar.l 
through  the  walls  of  the  cell,  so  that  creeping  salts  cannot  reach  the  bind- 
ing   post. 

729.828.  LAMP  RECEPTACLE;  Herbert  C.  W'irt,  Schenectady,  N.  Y.  App. 
filed  Dec.  19,  1900.  A  base  having  two  grooves  for  the  wires  and  a  lamp 
socket  attached  thereto  whose  terminals  extend  into  the  groove,  in  com- 
bination with  a  cover. 

729,833.  SOLUTION  FOR  PRIMARY  BATTERIES;  Harry  S.  Amwake, 
Camden,    N.  J.      App.   filed   May  22,    1900.     A  solution  of   sodium   hydrate 


729,826. — Overhead  Structure   for   Electric   Railways. 

on  one  side  of  a  partition  and  of  sodium  bichromate  and  sulphuric  acid 
on    the   other   side. 

729.862.  ELECTRIC  HEATER;  Joseph  F.  Hewitt  and  Charles  \V.  Spatig.  .Al- 
legheny, Pa.  -App.  filed  Dec.  30,  1901.  A  combined  water  tank  and  elec- 
tric  heater. 

729.873.  TYPEWRITING  OR  SIMILAR  MACHINE  AND  APPARATUS 
FOR  USE  IN  CONNECTION  THEREWITH;  Jules  Lagarde,  Clermont- 
Ferrand,  France.  App.  filed  July  27,  1901.  Electro-magnets  controlling 
the  type  bars  are  so  arranged  in  connection  with  circuits  and  switching 
apparatus  that  the  operator,  by  touching  a  given  letter  space  on  the  key- 
board,  can  cause  either  a   small  letter  or  a  capital  to  be  printed. 

729.878.  BRUSH  HOLDER  .A.ND  BRUSH  FOR  DYNAMO  ELECTRIC  MA- 
CHINES; Robert  Lundell,  New  York,  N.  Y.  .App.  filed  Nov.  26,  1902. 
The  brush  holder  contains  a  wedge-shaped  central  portion  with  brushes 
on  the  opposite  sides  of  the  same,  which  are  pressed  against  the  commu- 
tator and  agninst  the   wedge  portion  at  the  same  time. 


9,«79.  IIELIi  MAtiNKT  FOR  DY.NAMo  ELKCTKIC  MACHINES  OK 
KLECTRll  MOTORS;  Robert  Luiidrll.  New  York,  N.  Y.  App.  filed 
Dec.  »6,  igoj.  The  JAininiited  yoke  and  |)ole  piccei  are  lupportrd  u|>oii 
the  frame  by   drvicei   which  ilu  not   paat  through   the   laminations. 

7J9,8Hj.  ELECTRIC  TRACTION;  Augu.tc  .Megru«,  Claren.,  Swilierland. 
Ap|>.  lileil  .Nov.  J5,  1 911  J.  A  inrtallic  cuiiduit  covered  with  ■uilable  in- 
•iilaling  material  at  all  parit  except  an  interior  portion  with  which  the 
current  collector  niakct  contact. 

7J9.9"6.  El.ECIRU:  LAMP;  George  Stein.  New  York,  N.  Y.  App.  filed  Aug. 
I  J,    190 J,      A    lamp   and    holder    for   the    uic   of    pliyaiciaiia   and   dentitta. 

7Jit.')34-  AUTOMATIC  PARAI.I.KLLINCi  DEVK  E;  Eli  M.  Hemphill,  Av- 
nlon,  and  Eilward  Ilrilier,  Pilliburg,  Pn.  App.  filed  Dec.  24,  lyoj.  A 
Kolenoid  ia  arranged  in  circuit  with  the  "•ynchronizing  lampi"  to  automat- 
ically throw  the  Kenernlora  into  parallel  ni  »oon  ai  they  are  in  tynchroniam. 

7.9.9$J.  ELECfRIC  BURGLAR  ALARM  FOR  VAULTS,  SAFES,  OR  THE 
LIKE;  Chan.  O.  .Miller,  Katervillc,  Iowa.  App.  filed  .March  39,  igoa. 
Details. 

729.957-  TROLLEY;  JUilei  McBride,  Braddock,  Pa.  App.  filed  April  3, 
1903.  The  pole  carries  two  wheeU,  one  on  each  aide,  and  the  spring  gives 
it  a  downwaril  tendency;  it  may  therefore  be  lifted  and  reversed,  one  wheel 
being  used  for  one  direction  of  travel  and  the  other  for  the  opposite  di- 
rection,   the    wheels    making    top    contact. 

730,014.  PRIMARY  B.VTTERY;  James  W.  Gladstone,  West  Orange,  N.  J. 
App.    filed   Dec.    17,    1902.      Details. 

730.058.     CONDUCTOR;  (ieorge  E.  Tinker,  New  York,  N.   Y.     App.  filed  Jan. 


730.211. — Lightning   .Arrester    for    Electrical    Plants. 

9,  1903.  A  third-rail  inclosed  in  a  rectangular  box  having  a  narrow  slot 
in   the    side   for  the  arm  of  the  collector. 

730,061.  REFLECTING  GALVANOMETER;  Edward  Weston,  Newark,  N. 
J.  App.  filed  July  9,  1902.  The  parts  are  secured  to  the  lid  of  the  case 
in  such  a  manner  that  the  axis  of  the  magnetizable  core,  the  movable  coil 
and  the  support  for  the  latter,  are  coincident  when  the  instrument  is 
levelled. 

730,069.  ELECTRIC  L.AMP;  Alexander  J.  Wurts,  Pittsburg,  Pa.  App.  filed 
Sept.  28,  1901.  Details  of  an  automatic  cut  out  for  the  heater  of  a 
Nernst  lamp. 

730,098.  ELECTRIC  SELF-PLAYING  PIANO  ATTACHMENT;  George  H. 
Davis,  New  York,  N.  Y.     App.  filed  Dec.  23,  1898.     Details. 

7730,101.  VOCAL  GUARD  FOR  TELEPHONES;  William  J.  Donihue,  James- 
town, N.  Y.     App,  filed  June  9,  1902.     (See  page  1016.) 

730,116.  TROLLEY  POLE;  (George  W.  Hamilton,  Philadelphia,  Pa.  -App. 
filed  March  23,  1903.  Two  sets  of  arms  pivoted  together,  two  sets  of 
links  connected  to  the  arms  and  a  spring  connecting  the  sets  of  links,  the 
arrangement  affording  an  extended  movement  of  the  arms  with  a  limited 
amount  of  expansion  and  contraction  of  the  springs. 

730,181.  ELECTRIC  AUTOMATIC  OVERFLOW  ALARM:  Robert  J.  Walk- 
er, Holland,  Mich.  App.  filed  May  21,  1902.  Details  of  an  apiiaratus  in- 
volving contacts  operated  by   a   float. 

730,186.  CONDUIT  AND  SEWER  ROD  COUPLING;  Albert  W.  Case, 
Brookline.   Mass.      .-Vpp.   filed  May  31,    1902.      Details. 

730.211.  LIGHTNING  ARRESTER  FOR  ELECTRICAL  PLANTS;  Georg 
Honsberg,  Nuremberg,  Germany.  App.  filed  Dec.  16,  1902.  In  the  space 
between  the  electrodes  are  interposed  vessels  containing  liquid  and  having 
porous  walls  slighdy  separated  from  each  other. 

730.216.  ELECTRIC  L.AMP;  Henry  Noel  Potter,  Pittsburg,  Pa.  App.  filed 
.April   27.    1900.     .A   Nernst  lamp  capable  of  operation  in  any  position. 
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rELEPHONic  Finality. 

The  meeting  of  the  National  Independent  Telephone  Association 
next  week  in  Chicago  calls  attention  once  more  to  the  steady  and 
rapid  growth  of  the  independent  telephone  cause  in  this  country. 
In  spite  of  the  activity  and  vigor  of  some  of  the  sectional  or  state 
telephone  associations,  the  national  body  necessarily  remains  that 
which  has  or  should  have  the  most  representative  character;  and 
we  should  not  be  surprised  if  some  steps  were  taken  at  the  present 
meeting  to  harmonize  and  consolidate  some  of  the  work  which  has 
been  done  by  bodies  hitherto  coming  more  or  less  into  clash  and 
rivalry.  There  is  no  doubt  that  frequent  meetings  are  found  neces- 
sary in  the  earlier  stages  of  any  social  or  industrial  movement,  and 
that  a  great  deal  of  stimulus  and  benefit  is  derived  from  them ;  but 
after  a  time  the  charm  or  glamor  wears  off  to  some  e.xtent;  the 
great  fundamental  questions  are  settled;  the  expense  of  frequent 
meetings  is  fell  to  be  somewhat  of  a  burden;  and,  usually,  the  people 
who  are  most  interested  settle  down  to  a  regime  of  at  best  one  or 
two  meetings  a  year.  In  the  electrical  field  this  has  been  the  case 
with  regard  to  the  street  railway  and  electric  lighting  companies 
and  their  associations,  the  two  national  bodies  of  which  each  meet 
only  once  a  year;  while  relatively  few  of  the  state  organizations 
maintain  even  yearly  meetings  to  which  the  word  "convention" 
might  be  fairly  applied.  It  is  perhaps  early  in  the  independent  tele- 
phone movement  to  expect  a  settling  down  to  such  routine  periodicity, 
but  it  is  evident  to  anyone  who  has  watched  the  course  of  events 
during  the  last  few  years  that  even  in  the  telephone  field  a  great  deal 
of  the  foundation  and  constructional  work  of  organization  neces- 
sitating constant  conference  has  already  been  accomplished. 


As  one  looks  back  over  the  record  of  a  year,  it  is  seen  that  there 
is  much  good  work  in  the  past  twelve  months  upon  which  the  inde- 
pendents are  to  be, congratulated.  The  standpoint  of  their  main- 
tenance and  operation  has  visibly  and  markedly  improved ;  their  line 
construction  is  much  better;  and  money  is  spent  more  willingly  on 
the  apparatus  for  both  the  exchange  and  the  subscriber's  station. 
More  efficient  service  is  given,  the  principles  of  the  work  are  better 
understood,  and  it  would  indeed  be  difficult  to  find  a  higher  class  of 
telephonic  service  than  is  furnished  by  some  of  the  independent  ex- 
changes. What  is  perhaps  most  important  of  all  is  that  a  great  many 
of  these  exchanges  have  found  that  in  order  to  give  good  service, 
better  rates  must  be  paid  to  the  exchange  by  the  subscriber,  and 
there  has  been  a  gradual  toning  up,  therefore,  all  along  the  line. 
Indeed,  one  of  the  noticeable  features  of  independent  work  in  the 
larger  exchanges  during  the  past  year  has  been  the  drift  toward  the 
measured  rate  system.  The  advocates  of  this  are  increasing  in 
number,  and  while  there  are  still  a  great  many  intelligent  inde- 
pendent telephone  managers  who  fight  for  the  flat  rate  method,  we 
believe  that  in  due  time  most,  if  not  all  of  them,  will  be  converted 
to  the  scientific  basis  of  operation  which  is  beginning  to  apply  so 
generally  throughout  the  Bell  system,  and  which  to-day  obtains 
more  and  more  in  the  electric  lighting  field,  as  well  as  in  the  street 
railway  field— for  a  five-cent  fare  is,  after  all,  a  measured  service, 
and  the  '■ir;insfer"  issued  might  be  compared  to  the  free  trunking 
done  for  the  subscriber  from  one  exchange  in  a  city  to  another  ex- 
change in  a  remote  part  of  it. 


There  are,  of  course,  many  indications  that  telephony  is  very  far 
from  finality  in  this  country,  from  whatever  point  of  view  it  may  be 
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ii'tjardi'il.  Nil  I'Hf  lias  yd  Uiscuvrrcil  lu>\v  iii;iiiy  telephones  cm  be 
installed  ill  any  given  conuminily,  iu>r  how  (ie(|iiently  the  .iiibscriber 
can  lie  induced  to  use  his  telephone  and  pay  for  each  call.  H  there 
is  any  one  direction  in  which  possibly  finality  might  have  scenied 
to  be  reached,  it  is  that  with  regard  to  the  evolution  of  the  familiar 
type  of  multiple  switchboard  e.xchange.  We  do  not  know  whetlur 
this  subject  will  come  up  for  consideration  during  the  next  week  at 
Chicago,  but  we  note  that  at  a  meeting  in  London  of  the  English 
Institution  of  Klectrical  Engineers,  the  only  telephone  paper  lately 
brought  before  that  body  dealt  with  the  multiple  switchboard  prob- 
lem, Mr.  Aitken,  liic  author  of  it,  advocating  a  further  development 
of  the  divided  board,  which  has  found  its  first  exemplification  in 
this  country,  as  for  example,  in  St.  Louis.  Mr.  Aitken  has  gone 
even  further  than  Mr.  Kellogg  in  this  departure,  and  has  virtually 
proposed,  as  Mr.  Kempster  H.  Miller  has  done,  that  extremely  large 
exchanges  shall  be  adapted  each  to  serve  areas,  say,  five  miles  in 
diameter,  each  exchange  including  several  large  multiple  switch- 
boards under  the  one  roof  and  the  subscriber's  apparatus  being  pro- 
vided with  means  for  calling  up  at  will  any  one  of  the  switchboards 
in  the  wholesale  exchange  to  which  he  is  thus  connected.  This,  it 
will  be  observed,  is  the  very  antithesis  of  such  a  system  as  that  in 
New  York,  where  considerably  over  a  hundred  thousand  subscribers 
arc  now  divided  up  into  well-nigh  two-score  exchange  groups  and 
branch  offices.  While  such  a  method  would  obviously  get  rid  of  a 
great  deal  of  trunking,  the  remedy  or  new  plan  proposed  itself  bristles 
with  many  dangers  and  difficulties,  and  we  note  that  English  opinion 
on  the  subject  is  by  no  means  favorable.  The  clash  between  these 
two  ideas  of  centralization  and  de-centralization  in  multiple  exchange 
work  seems  to  provide  at  least  one  technical  battleground  of  the 
future  in  telephonic  development ;  and  while  public  conventions  are 
hardly  the  bodies  in  which  such  issues  can  be  satisfactorily  deter- 
mined, there  is  no  doubt  as  to  the  ample  room  for  discussion  of  this 
and  many  other  kindred  topics  at  such  a  gathering  as  that  at  Chicago. 
We  trust  that  the  National  Independent  body  will  be  encouraged 
by  the  success  of  its  annual  conveniion  and  go  forward  in  its  work ; 
that  it  will  enlist  new  and  entliusiastic  support,  and  that  it  will  come 
to  be  altogether  a  power  for  good  in  the  wondeful  electrical  industry 
for  a  large  part  of  which  it  assumes  to  speJik. 


clfcctl,  ai  it  well  known,  dilfer  Irom  lliose  alleiidiiiK  I  In-  steady 
operation  of  altcrnatiiiK  current  circuits,  in  being  rapidly  damped  out, 
mill  in  having  a  natural,  or  self-imposed,  frequency  as  distin- 
Kiiivlinl   friim  llii-   frri|iiriiry   iiiijiressed  by  the  alternator. 


OSCILLIGRA.MS   AND    RESONANCE. 

An  interesting  paper  by  Mr.  M.  B.  Field  has  recently  been  read 
before  the  Glasgow  section  of  the  British  Institution  of  Electrical 
Engineers.  It  covered  a  number  of  experimental  observations,  made 
with  the  oscillograph,  on  voltage  and  current  waves  over  actual 
transmission  circuits,  and  it  elicited  an  extended  discussion.  The 
results  emphasize  the  importance  of  using  the  oscillograph  to  detect 
the  behavior  of  pressure  or  current  in  a  circuit  at  the  particular 
moment  when  a  sudden  change  of  any  kind  is  to  be  expected.  This 
behavior  can,  in  many  instances,  be  computed ;  but  there  is  nothing 
which  will  record  it  and  enable  it  to  be  studied  accurately  in  detail, 
e.xcept  the  oscillograph. 


The  general  outcome  of  the  investigation  w-as  to  show  that  in  a 
high-pressure  polyphase  system  of  cables,  aggregating  about  fifty 
miles,  and  operated  at  about  6,500  volts  pressure,  there  was  no 
resonant  eftect  of  any  practical  importance.  The  frequency  in  this 
case  was  25  cycles  per  second.  A  distinct  ripple  of  the  twelfth-fre- 
quency harmonic  was,  however,  to  be  detected  in  the  currents  due 
to  the  pulsating  action  of  the  armature  teeth. 


Mr.  Duddell,  in  the  discussion  of  the  paper,  contributed  some 
Useful  oscilloKrams  and  data  observed  by  him  under  practical  con- 
ditions. AmmiK  other  things  it  was  mentioned  that  the  power- 
factor  of  high  pressure  cables  varied  in  general  from  1.5  to  3  per 
cent.  That  is  to  say,  the  ratio  of  the  watts  to  the  volt-ampt'res  de- 
livered to  a  cable  disconnected  from  its  load  varied  between  0.015 
and  0.03.  Cases  had  been  observed,  however,  in  which  the  power- 
factor  of  a  cable  a|)peared  to  be  over  10  per  cent.  In  view  of  the 
relatively  large  charging  current  of  high-pressure  distribution  sys- 
tems, it  is  evident  that  even  with  a  power-factor  of  no  more  than  2 
per  cent.,  the  total  annual  loss  of  energy  in  dielectric  losses  must  be 
considerable. 


If  the  r:itio  of  the  cyclic  maximum  to  the  effective  value  of  an 
alternating  current  or  pressure  be  termed  the  stress  ratio,  oscillo- 
graphs were  adduced  to  show  that  the  stress  ratio  on  a  cable  might 
be  increased  by  resonance  from  1.41,  the  pure  sinusoidal  value,  to 
2.0.  This  was  in  the  case  of  a  tooth-cored  5  kilovolt  alternator 
charging  cables.  When  the  alternator  was  running  free,  at  normal 
speed  and  voltage,  its  e.m.f.  wave  showed  distinctly  the  ripples  due 
to  the  armature  teeth.  The  stress-ratio  w'as,  however,  only  1.45,  or 
hut  little  greater  than  that  for  a  pure  sine  wave. 


When  the  alternator  was  connected  to  the  high-pressure  cables, 
the  terminal  pressure  and  speed  remaining  normal,  the  shape  of 
the  e.m.f.  wave  became  so  modified  by  the  resonance  of  the  tooth- 
frequency,  that  the  stress-ratio  increased  to  1.67.  If  the  speed  and 
frequency  of  the  alternator  was  increased  8  per  cent.,  an  increased 
resonance  was  attained  due  to  the  action  of  the  seventh  harmonic; 
and  the  stress-ratio  increased  to  1.74,  with  a  visibly  different  shape 
of  wave.  Moreover,  when  the  speed  and  frequency  of  the  alternator 
fell  26  per  cent,  below  normal,  the  fifteenth  harmonic  came  into 
action,  and  the  stress-ratio  increased  to  1.94.  This  observation  indi- 
cates that  the  electrical  stress  on  a  cable  may  happen  to  be  consid- 
erably increased  by  allowing  a  single  alternator  connected  with  the 
cable  to  slow  down  under  excitation.  That  is  to  say,  it  should  be 
de-excited  before  being  allowed  to  slow  down,  and,  better  still,  it 
should  be  disconnected  from  the  circuit,  then  de-excited,  and  then 
shut  down.  Otherw-ise  all  the  e.m.f.  harmonics,  due  to  deviations 
from  the  simple  sine  wave  form,  will  experiment  with  unerring  pur- 
pose to  excite  resonance  in  the  cable  at  some  particular  frequency 
during  retardation. 


.\  part  of  the  paper  was  devoted  to  the  subject  of  free  oscillations, 
produced  in  a  circuit  containing  inductance  and  capacity  by  a  sud- 
den disturbance  of  the  circuit,  as  by  switching  it  on  or  off.     These 


The  Institute  Niagara  Meeting. 

Elsewhere  in  this  issue  we  print  the  details  of  the  programme  for 
the  Niagara  Falls  meeting  of  the  American  Institute  of  Electrical 
Engineers.  It  is  an  excellent  menu,  and  we  believe  that  it  will  attract 
a  very  large  attendance  of  members,  even  though  a  great  many  of 
them  have  become  rather  tired  of  going  to  Niagara  for  conventions, 
and  hardly  care  to  see  the  Falls  in  the  midst  of  the  devastation 
w  rought  by  preparatory  work  for  power  plants  on  the  Canadian 
shore.  There  would,  indeed,  be  greater  eagerness  among  electrical 
engineers  to  visit  the  great  Cataract  if  more  of  the  electrochemical 
and  electron-.clallurzical  establishments  using  the  current  generated 
by  it  were  open  to  the  public.  In  fact,  as  there  are  so  many  other 
points  of  interest  in  this  country  where  an  Institute  meeting  could  be 
held,  outside  great  cities,  we  think  it  m.ight  be  well  to  take  them  in, 
and  st:bject  Nirgara  to  a  prolonged  "closed  season." 


June  20,  1903. 
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Experiments  on  Synchronous  Converters. 

The  last  number  of  the  Journal  of  the  British  Institution  of  Elec- 
trical Engineers  contains  a  paper  by  D.  W.  M.  Thornton,  read  at  the 
Newcastle  local  section,  on  experiments  connected  with  the  opera- 
tion of  a  pair  of  small  converters  running  under  laboratory  condi- 
tions. One  converter  was  driven,  inverted,  from  a  storage  battery, 
and  supplied  either  single-phase  or  multiphase  currents  to  the  other 
converter,  which,  in  its  turn,  was  connected  to  an  adjustable  load 
on  its  direct-current  side.  By  inserting  the  coils  of  an  oscillograph 
in  the  alternating-current  circuit  between  the  two  machines,  the 
waves  of  pressure  and  current  could  be  recorded  and  studied  under 
a  great  variety  of  conditions. 


inconceivably  greater  than  any  substance  heretofore  known.  If  the 
energy  thus  stored  could  be  instantaneously  liberated,  radium  would 
become  an  explosive  of  such  tremendous  energy  as  to  dispense  whole- 
sale annihilation. 


One  of  the  main  results  of  the  investigation  was  that  the  efficiency 
of  the  combination  was  a  maximum  in  the  neighborhood  of  the  con- 
dition of  non-inductive  operation,  or  unit  power-factor.  The  power- 
factor  was,  of  course,  susceptible  of  adjustment  within  a  fairly  wide 
range  by  varying  the  field  excitation  of  the  two  machines.  This 
condition  of  nearly  highest  efficiency  at  highest  power-factor  is  one 
which  might  have  been  expected  on  theoretical  grounds. 


Another  salient  result  obtained  was  the  prominence  of  armature- 
reaction  magnetic  alternating  fluxes.  The  magnetic  flux  in  the  field 
magnetic  circuit  of  a  synchronous  alternator  is  constant  at  no  load. 
When  the  machine  runs  under  load,  however,  the  armature  reaction 
tends  to  make  the  magnetic  flux  pulsate.  This  is  especially  the  case 
when  there  is  any  electric  oscillation  or  phase-swinging. 


By  employing  an  exploring  coil  on  the  magnetic  circuit,  a  very 
appreciable  alternating-voltage  was  observed  therein,  generated  by 
armature  reaction  and  phase-swinging.  The  author  examined  these 
induced  alternating  voltages  by  the  aid  of  the  oscillograph.  He 
shows  that  they  may  be  accompanied  by  a  relatively  large  eddy- 
current  loss  in  the  mass  of  the  magnetic  circuit,  and  he  also  points 
out  that  the  method  is  capable  of  general  application  to  dynamos  and 
motors  for  the  detection  of  irregularities  of  operation  due  to  any 
cause.  The  wave-forms,  curves  and  tabular  matter  show  that  a  large 
amount  of  work  has  entered  into  the  preparation  of  the  paper;  but 
the  results  must  be  interpreted  as  specially  applicable  to  laboratory 
conditions  rather  than  as  indicating  the  relations  found  under  in- 
dustrial conditions. 


As  TO  Radio-activity. 

We  abstracted  in  the  Digest  lately  a  paper  on  radio-activity  which 
has  awakened  so  much  interest  that  it  seems  to  call  for  some  com- 
ment. It  was  a  continuation  in  logical  form  of  the  work  which  is 
already  familiar  on  the  material  emanations  from  radium  and  its 
allies.  The  burden  of  the  investigation  is  to  show  that  radium  must 
inevitably  disappear  or  be  converted  into  simpler  forms  of  matter 
after  a  few  thousand  years  of  life.  In  plain  words,  radium  must 
have  been  created  within  historic  times  if  the  estimates  of  Ruther- 
ford and  Soddy  are  correct.  The  radium  in  a  chunk  of  pitchblende, 
therefore,  has  been  spontaneously  formed  within  a  measurable  period, 
and  the  process  is  inferentially  still  going  on,  the  rate  of  formation 
being  much  greater  of  course  than  the  rate  of  dissipation  as  radio- 
active material  in  order  to  account  for  the  present  existence  of  the 
substance.  To  a  less  degree,  the  same  statements  apply  to  uranium 
and  thorium  and  other  radio-active  substances.  All  this  is  highly 
interesting  it  true.  To  follow  up  the  matter  a  little  further,  the  ex- 
periments of  Curie  on  the  spontaneous  emission  of  heat  from  radium 
have  been  interpreted  as  showing  on  the  electron  theory,  that  radium 
is  a  tremendous  store  of  spontaneously  emitted  energy.  The  most 
careful   estimates  yet  made  show   it  to  be  endothermic  to  a  degree 


Now  the  two  statements  here  collocated  are  singly  sufficiently  start- 
ling, but  taken  together,  the  conception  of  the  continuous  spontaneous 
formation  in  solid  rock  of  a  definite  chemical  substance  inconceiv- 
ably endothermic  and  steadily  undergoing  spontaneous  .decomposi- 
tion comes  as  near  to  being  dynamical  "tommy-rot"  as  anything  sug- 
gested since  the  demise  of  the  lamented  Professor  Keeley.  For  it 
should  be  remembered  that  radium  has  been  shown  to  have  a  per- 
fectly definite  and  characteristic  emission  spectrum  with  definite 
mathematical  relations  to  the  spectra  of  allied  elements,  and  its 
atomic  weight  has  been  determined  by  ordinary  chemical  methods 
as  accurate  as  that  of  many  other  rare  elements.  It  can  be  separated 
from  other  substances  by  ordinary  chemical  methods,  forms  salts 
with  haloids  and  acids  in  an  entirely  regular  manner,  and  behaves 
in  general  as  it  ought  to  behave  from  its  approximate  place  in  the 
periodic  series.  All  the  chemical  facts  about  it  give  it  a  systematic 
place  as  a  regular  chemical  substance  not  set  apart  from  other  ele- 
ments by  any  remarkably  unique  peculiarities.  It  is  rare,  to  be  sure, 
but  so  are  many  other  elements  found  in  sma)l  proportions  in  unusual 
minerals.  Uranium  and  thorium,  its  near  neighbors,  are  fairly  well 
known  substances,  both  possessing  the  same  property  of  radio-activ- 
ity under  certain  circumstances,  but  in  a  slightly  diflferent  way  and 
to  a  much  less  degree.  Polonium,  another  allied  substance,  has  far 
greater  radio-activity,  but  in  it  the  emanations  allied  to  cathode  rays 
of  projected  matter  cut  relatively  a  very  small  figure,  while  it  also  now 
appears  to  have  a  definite  chemical  identity. 


Again,  with  respect  to  thorium  and  uranium,  it  has  been  pretty 
clearly  shown  by  chemical  research  that  radio-activity  is  not  a  regular 
and  invariable  property  under  all  circumstances,  but  appears  under 
certain  reproducible  conditions  and  may  disappear  and  again  be  re- 
produced. It  seems  to  belong  to  them  in  much  the  same  way  as  the 
phenomenon  of  phosphorescence  belongs  to  calcium  sulphide  pre- 
pared in  certain  particular  ways.  Radio-activity  may  or  may  not  be 
allied  directly  to  phosphorescence,  but  it  has  already  been  shown  to 
pertain  to  altogether  too  many  kinds  of  matter  to  allow  of  a  highly 
specialized  explanation  applicable  to  radium  and  its  allies  and  yet 
not  holding  for  commoner  substances.  As  we  have  several  times 
taken  occasion  to  remark,  the  main  trouble  with  investigations  of 
radio-activity  is  a  tendency  to  rely  blindly  on  electrical  evidence  for 
the  explanation  of  these  apparently  very  complicated  but  widely 
generalized  physical  properties.  To  look  at  the  matter  without  pro- 
fessional bias,  the  electrical  evidence  as  to  the  facts  recited  at  the 
beginning  of  this  comment,  by  itself  and  uncorroborated  by  inde- 
pendent sources  of  information,  is  "not  worth  the  powder  to  blow  it 
up,"  if  taken  alone.  The  electrical  effects  of  radio-active  material 
are  valuable  means  of  investigation,  but  they  tell  only  a  part,  and 
perhaps  a  rather  small  part  of  the  whole  story.  Moreover,  many  of 
the  conclusions  drawn  from  them  rest  on  the  perhaps  current,  but 
as  yet  unproved,  assumption  that  the  values  of  electrical  functions 
are  continuous  through  so  profound  a  change  of  state  as  that  which 
may  separate  matter  from  non-matter — using  the  terms  in  their 
chemical  sense.  Until  the  electrical  evidence  is  backed  up  by  direct 
evidence  not  based  on  this  assumption,  one  should  be  very  cautious 
in  drawing  sensational  conclusions  from  it.  In  the  particular  in- 
stance under  consideration,  the  trend  of  general  chemical  and  physi- 
cal evidence  is  decidedly  against  the  conclusions  advanced,  and 
whether  they  are  ultimately  proved  sound  or  not,  they  should  at  the 
present  stage  of  affairs  be  accepted  only  tentatively  and  cautiously 
while  awaiting  further  information. 
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Degrees  lor  Cooper  Hewitt  mul  ,1.  .).    I  hoiiisoii. 

Special  iiilcii'sl  \\.i.i  u'vcii  lo  llic  cuiiiiiii'iictiiu-nt  cxi-rti-ics  at  Co- 
luiiil)ia  I'nivcrsily,  New  York,  last  week,  l)y  llie  facl  that  degrees 
were  confcrreil  lui  I'rof.  J.  J.  Tlioiusuii,  of  Kii|{lancl,  and  on  Mr. 
I'eter  t'ooper  Hewitt.  'I'lic  former  was  presented  lo  President  Hiitlcr 
liy  I'rof.  W.  M.  Ilalloi-k,  who  said:  "Just  a  century  ago  no  less  a 
man  than  Lord  HrouKham.  in  the  litltiihuruli  I\'i-ti,"i',  iield  np  VounK 
and  his  classic  work  to  ridicule,  and  his  friend  and  fellow  student, 
Sir  David  Brewster,  more  than  a  .score  of  years  later  said  that 
"liis  chief  ohjection  to  tiic  undulatory  theory  of  li|{ht  was  that  he 
could  not  tliink  the  Creator  guilty  of  so  clumsy  a  contrivance  as  the 
filling  of  space  with  ether  in  order  to  produce  light."  Almost  simul- 
taneous with  tlic  death  of  iirewster  appeared  that  most  beautiful 
generalization  of  Maxwell,  which  at  a  stroke  converted  the  ether 
into  the  all-important  factor  of  the  material  universe,  and  from  that 
day  the  study  of  this  subtle  medium  has  progressed  until  it  is  safe 
to  say  that  we  know  much  more  about  it  than  about  matter.  Tlic 
most  important  physical  investigations  of  the  day  deal  with  tlu- 
connection  between  what,  for  the  lack  of  a  better  term,  we  call 
matter,  and  the  ether,  and  no  one  has  contributed  so  much  to  the 
solution  of  this  question  as  this  candidate.  The  human  mind  may 
recoil  from  the  contemplation  of  limitless  space  aiul  numberless 
worlds,  but  still  more  nutst  it  hesitate  and  acknowledge  its  imi)Otcnce 
when  called  upon  to  penetrate  the  secrets  of  the  atom,  a  million 
times  too  small  to  be  seen  even  under  most  powerful  magnificalion. 
Faraday  read  the  ridicule  of  electromagnetic  induction,  Maxwell 
and  Hertz  set  light  and  electric  waves  in  the  same  class,  Rontgen 
added  the  x-rays,  and  Becquerel  the  new  radiations.  Whose  task 
has  it  been  to  co-ordinate  these  widely  varied  phenomena  and  .show 
them  as  applications  of  simple  fundamental  laws  rather  than  mar- 
vellous exceptions?  Who,  relying  upon  the  simple  laws  of  the  elastic 
ether,  has  penetrated  the  structure  of  the  atom  and  revealed  its 
secrets?  Who  has  taught  and  inspired  a  host  of  the  ablest  inves- 
tigators in  physical  science?  None  lo  an  extent  comparable  with 
Joseph  John  Thomson,  Cavendish  professor  of  experimental  physics 
in  the  University  of  Cambridge,  England,  whom  I  have  the  honor 
to  present,  and  respectfully  request  that  the  Degree  of  Doctor  of 
Science  be  now  conferred  upon  him." 

In  conferring  the  degree  of  Doctor  of  Science,  President  Butler 
welcomed  Prof.  Thomson  as  "comrade  of  Maxwell,  Helmholtz  and 
Kelvin  in  the  mastery  of  Nature's  intimate  secrets,  standing  as  they 
stood  on  the  outermost  edge  of  the  boundary  of  knowledge." 

Mr.  Hew^itt  was  felicitously  presented  by  his  friend,  Prof.  M.  L 
Pupin,  and  in  conferring  the  degree  of  Doctor  of  Science,  President 
Butler  said :  "Peter  Cooper  Hewitt,  distinguished  son  of  a  distin- 
guished father,  whom  this  university  will  always  delight  to  honor, 
scientist  and  inventor  of  exceptional  insight  and  skill,  I  gladly  admit 
you  to  the  degree  of  Doctor  of  Science  in  this  university,  and  confer 
upon  you  all  the  rights  and  privileges  that  belong  thereto." 

The  degree  of  LL.D.  was  also  conferred  on  President  Humphreys, 
of  Stevens  Institute,  who  graduated  from  the  mechanical  engineering 
course  of  Columbia  in  1881.  In  introducing  President  Humphreys. 
Dean  Hutton,  of  the  faculty  of  applied  science,  said,  in  part :  "A 
graduate  from  the  mechanical  engineering  course  in  1881,  he  has 
shown  that  this  education  can  fit  a  man  to  carry  the  most  exacting 
burdens  of  industrial  administration  and  affairs.  From  modest  be- 
ginnings he  became  the  founder  of  important  business  enterprises 
which  are  monuments  of  his  professional  ability  and  his  faculty  for 
organization  and  control.  We  honor  him  because  of  the  love  and 
loyalty  which  he  has  manifested  to  his  alma  mater  when  at  her  call 
and  in  her  need  he  laid  aside  the  lucrative  and  expanding  opportuni- 
ties of  his  chosen  path  to  assume  the  burden  and  responsibilities 
of  the  presidency  of  Stevens  Institute.  We  honor  him  for  the  energy, 
the  ability,  the  tact,  the  courage,  the  self-sacrificing  enthusiasm  with 
which  he  has  assumed  these  duties  aid  is  now  discharging  them." 

At  a  luncheon  which  followed  in  the  Alumni  Memorial  Hall,  Prof. 
Thomson  spoke.  He  stated  that  he  had  been  greatly  impressed  by 
American  universities  and  still  more  by  the  magnificent  benevolence 
showered  upon  them.  "I  envy  American  liberality,"  he  said.  "Cam- 
bridge University  sorely  is  straitened  for  funds.  It  took  years  of 
hard  work  to  raise  $350,000.  It  is  difficult  to  interest  rich  English- 
men in  education,  while  here  it  seems  to  be  the  first  interest  of  the 
wealthy  man.  I  regret,  though,  that  your  enormous  gifts  for  uni- 
versity buildings  are  not  accompanied  by  corresponding  gifts  for 
endowment.  A  peculiar  danger  is  constituted  here  by  the  fact  that 
salaries   received  by  teachers  are  lower  than  in  any  other  country 


m  ihe  world.  I  he  Krcutcst  pleasure  is  ill  solving  the  things  which 
seem  to  be  nioNi  obscure,  but  scicnti.sts  arc  kcpi  away  from  invcs- 
tiKaiion  by  lack  of  niatrriul  reward." 


Programme    of   the  Iiisiituic    Nianara  Meeting. 


The  followiuK  i'<  the  proKranmic  in  detail  of  ihe  meeting  of  the 
American  Institute  of  J-ilectrical  lingineers  at  the  Cataract  House, 
Niagara  Falls,  on  Monday,  June  2tj,  and  following  days: 

Monday,  June  jy.— Institute  and  President's  day,  9:30  lo  i.  Ad- 
dress, President  Scott.  Institute  Branch  Meetings,  their  Organi/.a- 
tion,  Development  and  Inlluence,  by  Calvin  W.  Rice.  The  Energy 
Transformation  in  the  Synchronous  Converter,  by  W.  S.  I'V-'inklin. 
Connnercial  .Alterriatcjr  Design,  by  W.  L.  Waters.  AfteriKJon — 
Visits  to  loc.'d  points  of  interest.  No  |)rearrangcd  pr<jgrannnc. 
Evening — An  Exhibition  of  the  Hewitt  Converter  and  the  Mercury 
Vapor  L'lmp,  by  P.  11.  Thomas. 

Tuesday,  June  30— Electrical  Day,  9:30  to  i.  Railroad  papers: 
High  Speed  Electric  Railway  Problems,  by  A.  11.  Armstrong.  Stor- 
age Battery  Industrial  Locomotives,  by  Frank  L.  Sessions.  Prede- 
termination in  Railway  Work,  by  F.  W.  Carter.  Car  Run  Tests,  by 
W.  ¥..  Goldsborough  and  P.  E.  Fansler.  Some  Reconnnendations 
Concerning  I'^lectrical  and  Mechanical  Specifications  for  Trolley  Line 
Insulators,  by  Sanniel  Sheldon  and  J.  D.  Keilcy.  The  Storage 
Battery  in  Substations,  by  W.  E.  Goldsborough  and  P.  E.  Fansler. 
Notes  on  the  Operation  of  Railway  Motors  in  Service,  by  Clarence 
Renshaw.  Afternoon,  2:15. — Technical  tour  of  inspection  of  electro- 
chemical and  other  electrical  installations  operated  by  Niagara  Falls 
Power,  and  the  Power  Houses  of  the  Niagara  Falls  Power  Company. 
Reception  by  Niagara  Falls  Power  Company  on  Terrace  of  Power 
House  No.  2.  Evening — Dance  under  the  auspices  of  Local  Com- 
mittee at  Cataract  House. 

Wednesday,  July  i,  Niagara  Day,  9:30  to  I. — Power  Transmission 
Papers :  On  the  Testing  of  Electrical  Apparatus  for  Dielectric 
Strength,  by  P.  H.  Thomas.  Choice  of  Frequency  for  Very  Long 
Lines,  by  P.  M.  Lincoln.  Methods  of  Bringing  High-Tension  Con- 
ductors into  Buildings,  by  C.  E.  Skinner.  Y  or  A  Connection  of 
Transformers,  by  F.  O.  Blackwell.  The  Grounded  Wire  as  a  Pro- 
tection against  Lightning,  by  Ralph  D.  Mershon.  The  Operation  and 
Maintenance  of  High  Tension  Underground  Systems,  by  Philip 
Torchio.  Electric  Cables  for  High  Voltage  Service,  by  Henry  W. 
Fisher.  The  Use  of  Automatic  Means  for  Disconnecting  Disabled 
Apparatus,  by  H.  G.  Stott.  Afternoon — Trolley  trips  to  Niagara 
Gorge,  Fort  Niagara,  Brock's  Monument.  Chippewa.  Technical 
visits  to  following  plants :  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  Company;  Canadian  Niagara  Power  Company; 
Natural  Food  Company.  Evening — Entertainment,  Cataract  House, 
under  auspices  Local  Committee  and  General  Committee. 

Thursday,  July  2,  Excursion  Day,  9:30  to  I. — Miscellaneous 
papers :  The  Factors  which  Affect  the  Energy  Losses  in  Armature 
Cores,  by  J.  Walter  Esterline  and  Clarence  E.  Reid.  Central  Station 
Economies,  by  W.  E.  Goldsborough  and  P.  E.  Fansler.  The  Elec- 
trical Equipment  of  a  Gold  Dredge,  by  R.  L.  Montague.  The  Inter- 
national Electrical  Congress  of  1904,  by  Elihu  Thomson.  The  Legal- 
ized Standard  of  Electromotive  Force,  by  H.  S.  Carhart.  Symbols 
and  Nomenclature,  by  Carl  Hering.  A  Universal  Telegraphic  Code, 
by  G.  C.  Squier.  The  Magnetic  Units,  by  A.  E.  Kennelly.  The 
Cathode  Ray  Alternating  Current  Wave  Indicator,  by  Harris  J. 
Ryan.  Some  Notes  on  Certain  Underground  Hoisting  Problems 
on  the  Witwatersrand,  by  A.  W.  K.  Pierce.  Afternoon — Technical 
excursions  to  Olcott  Beach,  St.  Catharines,  Lockport,  Tonaw'anda 
Substation.     Evening — Illumination  of  Gorge  Route. 

Friday,  July  3,  Buffalo  Day,  9:30  to  I. — Joint  meeting  with  the 
Society  for  the  Promotion  of  Engineering  Education.  Papers  will 
be  presented  by  the  following  members  of  the  Institute:  The  Teach- 
ing of  Physics  to  Electrical  Enginiicring  Students,  by  W.  S.  Frank- 
lin. The  Problems  that  are  Facing  the  Electrical  Engineer  of  To- 
Day  and  the  Qualities  of  Mind  and  Character  which  are  Needded 
to  Meet  them,  by  J.  G.  White.  The  Proper  Qualifications  of  Elec- 
trical Engineering  School  Graduates,  from  the  Telephone  Engineer's 
Standpoint,  by  Bancroft  Gherardi,  Jr.  The  Proper  Qualifications  of 
Electrical  Engineering  School  Graduates,  from  the  Manufacturer's 
Standpoint,  by  L.  A.  Osborne.  The  Education  of  the  Artist  in  the 
Forces  of  Nature,  by  E.  H.  Mullin.  Engineering  English,  by  T.  J. 
Johnston.  Lunch  i  to  2.  Afternoon — Technical  trips  to  Buffalo, 
Buffalo  General  Electric  Company,  Buffalo  Terminal  House.  Ad- 
journment of  convention. 


June  20,  1903. 


ELECTRICAL     WORLD     and     ENGINEER. 


1043 


The  Training  of  Telephone  Operators. 

THE  OI'ERATOR'S   TRAINING   SCHOOL   OF  THE   NEW   YORK  TELEPHONE 
COMPANY. 


By  Herbert  Laws  Webb. 

ANl'LW  YORK  daily  newspaper  of  this  date-^a  date  that  shall 
be  nameless,  for  no  one  shall  know  how  long  it  has  taken  me 
to  complete  this  article — contains  a  dispatch  from  an  un- 
known place  in  the  interior  of  the  country,  which  rejoices  in  a  name 
suggestive  of  a  heroine  of  a  romantic  novel,  stating  that  a  wealthy 
banker  of  the  place  "fell  in  love  with  a  telephone  girl  who  always 
answered  his  calls  promptly,  and  they  were  married  this  afternoon." 
Doubtless  there  is  a  wealth  of  romance  concealed  behind  that  succinct 
statement,  and  it  was  probably  hardly  the  intention  of  the  industrious 
reporter  who  discovered,  or  invented,  the  event  to  lead  us  to  believe 
that  the  wealthy  banker  married  the  telephone  girl  simply  because 
she  answered  his  calls  promptly.  A  telephone  girl  who  answers 
calls  promptly  is  not  really  a  rara  avis,  and,  if  she  were,  the  average 
wealthy  banker  is  not  so  lacking  in  intelligence  as  incontinently  to 
marry  the  first  quick  operator  he  meets  and  so  reduce  the  efficiency 
of  the  telephone  service.     If  he   really  appreciates  quick  telephone 


FIG.   I. — eighteenth  street  telephone  E.XCHANGE  and  SCHOOL. 

service  he  would  be  acting  contrary  to  his  own  interests  in  removing 
from  the  switchboard  to  his  fireside  the  giver  of  it.  However,  let 
the  story  stand  for  what  it  is  worth ;  it  may  result  in  a  marked 
acceleration  of  the  rapidity  of  the  telephone  service  furnished  to 
wealthy  bankers  the  country  over,  and  it  may  help  to  increase  the 
general  efficiency  of  telephone  operators,  since  none  can  tell  when 
she  may  be  entertaining  an  "angel"  unawares. 

The  making  of  an  expert  telephone  operator  is  by  no  means  the 
simple  matter  that  many  suppose  it  to  be,  and  there  is  far  more  in 
telephone  operating  than  the  quick  answers  that  captivated  the 
wealthy  banker  of  Muscatine.  At  its  simplest,  the  operation  of  a 
telephone  switchboard  so  as  to  give  a  thoroughly  efficient  and  satis- 
factory service  demands  an  intelligence  somewhat  above  the  average, 
trained  and  guided  by  careful  tuition  and  suprvision.  But  in  a  large 
city  telephone  system  of  to-day  there  is  such  a  great  variety  of 
possible  calls  that  may  be  made — local,  suburban  and  long-distance, 
direct-line,  party-line,  public  station,  private  branch  exchange,  and 
so  on — and  this  great  and  ever-increasing  variety  involves  the  use 
of  so  many  different  signals  and  tests,  each  having  its  proper  place 
in  the  general  scheme  for  the  rapid  and  accurate  handling  of  the 
traffic,  that  the  demands  made  on  the  capacity  of  the  expert  operator 
are  far  more  exacting  than  anyone  not  familiar  with  the  inside  work- 
ing of  a  telephone  system  would  readily  believe.  With  the  growing 
complication  of  the  modern  city  telephone  system  and  its  traffic  there 


has  arisen  a  necessity  for  giving  the  operators  a  regular  course  of 
preliminary  training  and  tuition  before  entrusting  them  with  any 
part  of  the  actual  work  of  operating  subscribers'  lines. 

The  method  of  teaching  telephone  operators  their  work  formerly 
followed  was  to  allow  the  learner  to  "listen  in"  at  a  working  oper- 
ator's position  and  to  watch  the  handling  of  the  plugs  and  keys  and 
the  display  of  signals,  picking  up  what  explanation  she  could  of 
the  meaning  of  these  movemt'nts   from   t1ic  orders  and  answers  she 


FIG.    2. —  SWITCH  BOARD    PRACTICE. 

overheard  in  her  head  telephone.  After  a  period  of  this  learning 
by  looking  on,  with  a  certain  amount  of  instruction  from  supervisors 
and  chief  operators  to  aid  her  in  acquiring  a  working  knowledge 
of  the  switchboard,  the  learner  was  placed  at  a  light  position,  under 
the  wing  of  an  expert  operator,  and  so  gradually  acquired  by  sheer 
practice  the  confidence  and  quickness  of  the  full-fiedged  operator, 
working  up  from  an  assisted  position,  through  night  work  when 
calls  are  few,  to  an  easy  day  position,  until  finally  judged  sufficiently 
expert  to  handle  a  fully  loaded  position  at  the  busiest  time  of  day. 
To  reach  this  point  usually  took  the  average  girl  about  nine  months; 
as  the  telephone  operator  does  not,  on  the  average,  remain  a  tele- 
phone operator  for  longer  than  three  years,  it  follows  that  a  quarter 
of  the  total  time  the  operator  remained  in  the  telephone  company's 
employ   was   occupied   in  teaching   her   to   do   her   work   efficiently. 


FIG.    3. — LECTURE    ROOM. 

All  these  operators  have  to  be  taught  their  work,  as  telephone 
operators  rarely  travel  and  do  not  go  from  one  telephone  company 
to  another,  so  that  there  is  no  supply  of  experienced  applicants. 
Nowadays  there  is,  in  addition  to  the  demand  due  to  the  rapid 
expansion  of  the  telephone  system,  a  steady  demand  for  trained 
operators  for  private  branch  exchanges  in  business  houses,  but 
even  before  this  demand  arose  to  reduce  the  telephone  company's 
force  the  average  time  that  a  girl  remained  an  operator  was  not 
more  than  three  years.  After  three  years'  service  at  the  switchboard 
she  left  to  get  married,  to  take  up  other  work,  because  she  was 
wanted  at  home,  and  probably  for  a  variety  of  other  reasons ;  but 
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aiiyhiiw,  she  Irfl,  ami  lu-r  place  had  lu  be  tilled  by  tlic  laburiuus 
process  oi  Iraining  a  leuriier  in  (he  inuiiiicr  described. 

The  new  inelluid  oi  truiniiiK  opcraturs  is  as  great  an  advance  over 
the  uld  as  the  coniinon  battery  switclibuard  is  over  the  inaKnetu 
system.  It  consists  in  passing  tlieiii  tlirough  u  tluironghly  etpiipped 
and  utVicered  training  school,  where  they  arc  tatight  how  to  handle 
the  various  parts  of  a  lelepiione  switchboard,  how  to  answer  calls, 
liow  to  complete  all  the  many  dilTerent  kinds  of  connections  that 
they  may  be  called  npon  to  make,  even  how  to  handle  an  abnsive 
or  arguincntaiive  or  llirtatious  subscriber.  And  as  in  any  other 
good  school  these  things  are  not  taught  simply  by  rule  of  thumb, 
but  a  good  groundwork  of  theory  and  underlying  principles  is 
given  on  whicli  to  build  more  tirmly  the  working  knowledge  of  the 
apparatus  that  comes  by  actual  mani|iulation. 

The  training  school  for  ojjcrators  of  the  New  York  Teleplume 
Company  is  established  in  the  new  Kighleenth  Street  telephone 
building,  where  it  has  been  in  active  operation  for  nearly  eighteen 
months,  having  started  in  January,  19OJ,  with  four  students.  The 
school  is  now  arranged  to  accommodate  about  60  learners  at  a  time, 
and  up  to  the  present  it  has  supplied  the  working  exchanges  with 
no  less  than  825  graduates  from  its  very  thorough  course  of  tuition 
in  the  science  and  art  of  telephone  exchange  working.  The  school 
has  a  total  teaching  staff  of  nine,  under  the  very  able  management 
of  Miss  Katharine  Schmitt,  one  of  the  company's  most  experienced 
exchange  employees,  who  is  undoubtedly  one  of  the  smartest  tele- 


FIC.   4. —  STUDY  ROOM. 

phone  women  in  the  country.  Miss  Schmitt  has  the  great  advantage 
for  her  position  of  being  what  no  mere  man  could  pretend  to  be, 
a  very  actute  judge  of  womankind;  and  any  young  woman  who 
passes  her  preliminary  examinations  and  tests  and  then  completes 
the  course  of  training  in  the  school  has  the  best  possible  certificate 
of  being  fit  for  the  work  of  telephone  operating  under  the  stress  of 
New  York  conditions.  Not  by  any  means  all,  not  even  a  very  large 
percentage  of  the  applicants  survive  the  ordeal.  Of  the  applicants. 
who  often  number  forty  to  fifty  in  a  day,  not  more  than  about  half 
are  found  to  have  the  requisite  qualifications  to  justify  even  begin- 
ning to  teach  them  the  inner  mysteries  of  the  telephone  system ;  and 
of  those  who  pass  the  preliminary  examination  as  to  character, 
education,  physical  and  mental  fitness,  from  thirty  to  forty  per 
cent,  drop  out  in  the  sifting  process  that  goes  on  in  the  first  week 
or  two  of  tuition.  On  a  broader  scale,  it  is  much  the  same  as  with 
the  fire  horses ;  either  a  girl  shows  from  the  beginning  that  she 
has  an  aptitude  for  the  work,  or  she  shows  within  a  week  or  sp  that 
she  has  none,  or  so  little  that  it  is  not  worth  while  to  expend  time 
and  labor  on  teaching  her  work  at  w-hich  she  will  never  become 
expert. 

From  this  point  of  view-  alone  the  school  has  an  enormous  value, 
as  it  eliminates  entirely  from  the  exchanges  the  raw  student  element, 
which  previously  made  a  serious  draft  on  the  time  and  attention 
of  the  supervisors  and  chief  operators,  and  also  constituted  more 
or  less  of  a  clog  on  the  service.  Further,  the  school  provides  means 
of  testing  a  beginner's  capabilities  and  general  aptitude  for  the  work 
very  much  more  eflFectively  and  quickly  than  was  possible  under  the 
old  system  of  training  learners  in  the  exchanges.    The  general  result 


of  the  school  ftystcni  is  (his:  After  a  moiKh'ii  training  in  the  school 
(he  graduate  is  a  more  cllicicnt  operator  tlian  was  formerly  obtained 
after  three  or  four  months  of  the  "listcn-in-and-look-on"  method; 
and  the  training  school  graduate  after  about  four  inonihs  in  the 
exchange  is  a  full-ncdgcd  expert  operator.  So  that  in  about  five 
months'  lime  the  new  system  produces  the  result  that  formerly  was 
estimated  to  Like  about  nine  months,  and  produces  it  witli  much  less 
tr(juble  and  friction  both  inside  the  exchanges  and  between  operator 
and  subscriber.  Nor  does  this  tell  the  whole  story.  It  was  reckoned 
tiiat  nine  months'  training  were  necessary  to  produce  an  expert  oper- 
ator a  few  years  ago,  when  the  system  was  smaller  and  simpler  and 
the  standard  of  service  somewhat  lower  than  it  is  to-day.  The  tre- 
mendous development  of  the  system  has  brought  with  it  a  corre- 
sponding increase  in  the  variety  of  calls  that  may  be  made,  and 
this,  coupled  with  the  steady  raising  of  the  standard  of  efficiency  of 
service — implying  both  an  increase  of  smartness  and  an  increase  of 
accuracy — makes  a  greater  demand  on  the  intelligence  and  capacity 
of  the  operator  than  was  made  a  few  years  ago.  So  that  the  expert 
operator  of  to-day  is  a  bit  tnorc  of  an  expert  than  she  of  a  lustre 
ago.  She  does  more  work  and  quicker  work  and  more  accurate 
work,  and,  thanks,  to. the  school,  she  learns  to  do  it  in  not  much 
more  than  half  the  time  that  was  formerly  necessary. 

The  first  step  in  dealing  with  applicants  is  to  test  their  general 
fitness  for  learning  the  work.  The  usual  applicant  is  a  young  girl  of 
between  seventeen  and  twenty,  living  with  her  parents  or  relatives, 
and  of  whose  character  or  general  conduct  there  is  practically  no 
(Lucstion.  In  dealing  with  recruits  to  a  force  of  young  women  num- 
bering close  on  to  two  thousand  and  working  in  groups  of  between 
one  and  two  hundred,  this  is  naturally  a  question  that  must  be  put 
beyond  doubt.  Many  applicants  come  direct  from  school  with  rec- 
ommendations from  their  teachers,  and  the  question  of  a  sufficient 
elementary  education — the  ability  to  write,  read  and  understand, 
(luickly,  clearly  and  correctly — is  easily  settled.  The  physical  and 
mental  qualifications  are  the  next  points — a  fair  height,  good  hearing 
and  eyesight,  and  a  good  voice  production  and  pronunciation  are 
the  chief  physical  requisites,  and  a  quick  intelligence  and  alertness 
of  mind  are  the  mental  qualities  required,  and  are  easily  recognized 
when  present.  Unfortunately,  they  by  no  means  always  are  present. 
.\11  these  points  are  pretty  thoroughly  tested,  and  those  who  fail 
to  pass  the  test  may  be  pretty  sure  that  they  have  not  been  super- 
ticially  or  carelessly  judged.  Miss  Schmitt  detects  those  who  fall 
liclow  the  standard  as  unerringly  as  the  automatic  balance  at  the 
mint  rejects  light-weight  coin. 

The  successful  applicant  then  immediately  begins  to  learn  the 
routine  of  work  in  a  modern  telephone  exchange,  and  from  an  ap- 
plicant passes  to  the  stage  of  a  student.  To  each  student  is  as- 
signed a  locker  and  a  number,  by  means  of  which  her  work  may  be 
identified  at  any  time  in  the  future.  In  this  respect  it  will  be  seen 
that  the  telephone  company  is  consistent,  as  it  gives  the  operators' 
numbers  as  well  as  the  subscribers.  The  first  lecture  to  a  class  of 
learners  begins  with  instructions  regarding  the  hours  of  duty,  the 
deportment  expected  of  operators  when  in  the  exchange  quarters 
and  the  care  of  their  lockers ;  it  then  plunges  in  medias  res  with  a 
description  of  the  telephone;  that  is,  of  the  subscriber's  station,  of 
the  manner  in  \vhich  it  is  connected  to  the  exchange  and  of  the 
functions  of  the  exchange  switchboard  and  of  the  operators  who 
serve  it.  The  description  of  the  telephone  system  and  of  the  multiple 
switchboard  and  its  various  parts  is  illustrated  by  means  of  admirably 
executed  diagrams  and  drawings,  some  of  which  are  reproduced 
here.  Each  part  of  the  switchboad  is  explained  point  by  point,  and 
the  students  learn  how  each  subscriber's  line  terminates  in  its  an- 
swering jack  and  signal,  how  each  line  may  be  reached  at  any  part 
of  the  board  by  means  of  its  multiple  jacks,  and  what  the  various 
jacks  and  signals  mean.  The  interest  of  the  students  is  retained, 
and  at  the  same  time  an  idea  is  got  of  their  intelligence  and  recep- 
tiveness,  by  asking  them  questions  as  the  lecture  goes  along,  getting 
them  to  point  out  which  are  the  answering  jacks  and  which  the 
multiple  and  giving  them  practice  in  picking  out  jacks  on  the 
diagrams  by  their  numbers. 

After  this  preliminary  canter  the  students  are  taken  to  the  switch- 
board and  are  shown  the  actual  apparatus,  the  use  and  nature  of 
each  part  of  the  equipment  being  thoroughly  explained.  Very 
careful  instruction  is  given  in  the  handling  of  the  cords  and  plugs, 
and  the  students  are  specially  cautioned  against  the  vicious  practice 
— the  cause  of  so  many  cord  troubles — of  pushing  plugs  in  and 
pulling  them  out  by  the  cords.  The  use  and  proper  manipulation 
of  the  combined  Ifstening  and  ringing  key  is  explained  and  illus- 
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trated  bj'  the  instructor,  and  the  function  of  tiie  supeivisory  lamps 
and  their  relations  to  the  cords  made  clear.  After  this  object  lesson, 
the  impression  it  has  made  on  the  students  is  tested  by  asking  them 
to  name  the  different  parts  of  the  keyboard  equipment  and  to  de- 
scribe their  use. 

At  the  next  lesson,  the  students  enter  upon  the  science  and  art 
of  telephone  operating,  and  learn  how  to  answer  calls  and  how  to 
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day.  If  a  mechanical  operator  could  take  a  tour  through  some  of 
the  New  York  exchanges  and  observe  the  immense  variety  of  calls 
that  are  made,  it  would  throw  itself  on  the  nearest  scrap-heap  in 
despair. 

In  the  course  of  tuition  the  lectures  illustrated  by  diagrams  alter- 
nate with  practical  work  at  the  switchboard.  The  lectures  cover 
all  the  general  principles  of  the  work  of  exchange  operating  and 
management  and  organization ;  the  districts  into  which  the  city  and 
neighboring  territories  are  divided  are  described  and  illustrated  in 
dealing  with  trunk  working;  the  organization  of  the  exchanges  is 
fully  shown  in  explaining  to  the  operators  their  relations  with  the 
supervisors,  monitors,  chief  operators  and  managers  and  the  assist- 
ance they  are  to  expect  from  them  in  the  course  of  their  work ;  the 
methods  of  reaching  out-of-town  points  and  of  dealing  with  the 
various  special  calls  and  difficult  connections  are  all  duly  explained 
and  illustrated  by  precept  and  example. 

The  working  part  of  the  school  consists  of  a  fully  equipped  com- 
mon battery  switchboard  of  twelve  A  positions  and  two  B  positions. 
This  switchboard  is  fitted  with  every  variety  of  appliance  and  signal 
that  is  to  be  found  in  the  regular  exchanges  and  is  capable  of  dealing 
with  every  variety  of  call  likely  to  be  originated  in  the  actual  working 
of  the  general  system.  The  subscribers  are  represented  by  a  number 
of  supervisors,  seated  at  desks  overlooking  the  switchboard.  These 
desks  are  equipped  with  telephones  and  with  a  number  of  lines 
connected  to  the  switchboard.  These  representatives  of  the  public 
pour  in  upon  the  students  a  steady  stream  of  calls  of  all  kinds,  and 
they  enjoy  the  highly  original  experience  of  making  telephone  calls 
and  actually  watching  the  handling  of  them.  And  let  it  not  be  im- 
agined that  these  supervisor  subscribers  make  merely  perfunctory 
calls  that  are  always  easily  handled.  By  no  means.  They  test  and 
try  the  learners  in  every  possible  way,  even  to  the  extent  of  trying 
to   make   them    lose    their   tempers   by   arguing   with    them   and    by 
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check  the  number  asked  for  by  subscribers.  Particular  attention  is 
given  to  teaching  the  students  to  answer  in  a  brisk  and  business-like 
manner,  and  this  important  little  detail  is  illustrated  by  the  instruc- 
tor, who  makes  very  plain  the  difference  between  the  tired  and 
lackadaisical  manner  that  makes  the  subscriber's  heart  sink  and 
the  clear,  brisk  tones  that  inspire  the  subscriber  with  confidence  in 
the  efficiency  of  the  operator.  It  is  just  such  points  as  this  that 
illustrate  the  thoroughness  and  intelligence  of  the  system  of  tuition. 
The  actual  operation  of  the  switchboard  is  then  gone  into  more  fully 
and  the  meaning  of  the  supervisory  lamps  is  thoroughly  explained 
and  illustrated  by  practical  demonstration.  The  students  are  taught 
to  supervise  entirely  by  means  of  the  lamp  signals,  and  thus  it  will 
be  seen  that  New  York  is  in  course  of  acquiring  a  race  of  telephone 
operators  who  will  never  have  learned  to  use  that  distressing  phrase, 
"Are  you  through  ?" 

From  this  point  on  the  student  gets  daily  deeper  into  the  mysteries 
of  a  large  telephone  system.  The  succeeding  lectures  of  the  course 
deal  with  the  various  signals  on  the  line  lamps,  indicating  different 
classes  of  service,  with  the  recording  and  checking  of  messages,  with 
the  "busy"  test  and  all  the  troubles  and  embarrassments  liable  tn 
arise  from  it  if  it  is  disregarded  or  if  the  calling  subscriber  is 
incredulous  and  persistent — not  an  unknown  occurrence.  Next  the 
students  are  made  acquainted  with  the  methods  of  trunk  working, 
and  with  the  various  signals  on  the  multiple  jacks  indicating  private 
branch  exchanges,  numbers  changed  or  discontinued,  and  so  forth. 
Were  I  to  set  out  in  detail  the  extent  and  variety  of  the  information 
which  a  telephone  operator  in  a  modern  and  extensive  system  is 
required  to  absorb  in  order  to  fit  her  for  her  work,  it  would  make 
quite  a  formidable  list  of  items.  And  to  become  thoroughly  efificient 
and  useful  she  must  not  acquire  this  knowledge  merely  superficially, 
but  must  get  it  accurately  and  firmly  fixed  in  her  mind,  every  detail 
thoroughly  mastered  so  as  to  be  ready  for  any  of  the  thousand  and 
one  different  demands  that  may  be  made  on  her  in  the  course  of  a 
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affecting  to  disbelieve  "busy"  reports  !  Being  experienced  operators 
themselves,  they  know  well  the  little  difficulties  that  telephone  users 
sometimes  create,  and  all  of  these  they  practice  on  the  learners — 
to  prepare  them  for  the  "real  thing."  Patrolling  the  switchboard 
itself  are  other  supervisors,  in  their  own  parts,  watching  the  work  of 
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the  sttidciU  operators,  liolpitig  tlicin  with  ilinicult  connccliotis,  cor- 
recting their  errors  anil  iiisiructiiiK  them  in  euch  new  detail  as  it 
comes  up.  It  can  readily  be  imagined  that  after  a  few  weeks  of 
such  very  practical  practice  as  this,  a  student  who  has  any  real 
aptitude  for  the  work  is  in  a  fair  way  of  becoming  u  well-informed 
telephone  operator,  with  a  certain  amount  of  confidence  in  herself 
and  with  a  good  working  knowledge  of  the  apparatus  she  has  to  deal 
with  ill  the  actual  exchanges. 

When  she  graduates  from  the  school  to  the  e.\cliaiige  she  finds 
exactly  the  same  apparatus  as  that  which  she  has  been  handling  in 
practice,  the  same  methods,  the  same  discipline,  the  same  accom- 
modations and  general  surroundings,  only  all  on  a  ti^ger  scale  and 
doing  real  business  for  the  great  and  exacting  public.  She  is  like 
a  sailor  boy  transferred  from  a  training  ship  to  a  man-o'-war  in 
commission  that  sails  the  deep  blue  sea  and  meets  fair  weather  and 
foul,  nnd  has  to  be  worked  and  trimmed  and  tended  and  navigated 
at  all  hours  of  the  day  and  night.  In  cither  case,  if  the  right  train- 
ing has  been  given  to  the  right  material,  she  or  he  soon  "shakes 
down"  and  takes  up  the  real  work  in  a  workmanlike  way. 

In  dealing  with  a  class  of  work  where  so  much  depends  on 
scrupulous  and  accurate  attention  to  almost  inininierable  details 
it  is  difiiciilt  to  give  a  fair  description  without  going  into  detail  l(. 
an  extent  that  would  threaten  to  be  tiresome.  However,  I  think  I 
have  said  enough  to  show  that  the  organization  and  conduct  of  the 
school  arc  throughout  characterized  by  the  motto  of  the  New  York 
Telephone  Company,  "Thorough."  The  combination  of  theoretical 
instruction  and  explanations  in  lectures  and  by  diagrams  with  the 
actual  practical  working  of  a  switchboard  of  exactly  similar  type 
to  those  used  in  the  exchanges  is  most  happily  and  judiciously  car- 
ried out.  To  a  large  extent,  the  girls  are  led  to  teach  themselves, 
by  arousing  their  interest  in  the  work  and  encouraging  them  to  ask 
questions  on  all  points  where  they  feel  any  doubt.  .\s  a  general 
result  a  course  of  four  or  five  weeks'  training  in  the  school  puts 
the  student  operator  on  a  rather  surer  and  more  stable  footing  of 
efficiency  than  four  or  five  months'  training  in  the  exchanges  under 
the  old  method.  The  school-trained  operator  is  not  only  just  as 
expert  in  the  manipulation  of  the  apparatus  after  four  or  five  weeks 
in  tbe  school  as  the  learner  in  the  exchange  formerly  was  after  four 
or  five  months,  but  she  is  better  grounded  in  the  general  conduct  of 
the  company's  business  and  in  the  broad  principles  of  the  big  system 
with  which  she  has  to  deal.  She  has  somewhat  the  advantage  of  the 
man  who  has  been  to  college,  as  compared  with  the  man  who  has 
just  picked  up  his  training  as  he  w-ent  along.  Moreover,  as  Mr. 
Sherwood  pointed  out  in  the  recent  Institute  discussion  on  telephony, 
the  training  school  course  provides  the  exchanges  with  a  staff  of 
operators  who  have  acquired  a  uniform  method  of  working,  and 
this  is  a  noticeable  advantage  in  the  conduct  of  the  service  as  a 
whole. 

In  Mr.  Sherwood's  recent  contribution  to  the  Institute  discussion 
on  telephony,  he  summed  up  admirably  the  advance  that  has  been 


.\p„>, 


'.1IL'<<..  (D-.dui.^;,.^  ?>._ 


5TATIQH 


^jZAy.r.-.rs' 


_L5. 


FIG.   -. — DIAGR.\M  OF  SUBSCRIBER  S   LINE. 

made  in  the  operating  efficiency  of  the  New  York  telephone  service 
by  the  general  adoption  of  the  relay  system,  and  also  summarized 
the  advantages  gained  by  the  institution  of  the  training  school.  In 
one  very  interesting  remark  he  answered  the  question  that  might  be 
asked  as  to  why,  if  a  training  school  is  so  beneficial,  was  it  not 
established  before.  Until  the  end  of  1901  the  switchboards  of  the 
New  York  system  were  not  of  uniform  design  or  method  of  working. 
So  rapid  has  been  the  progress  of  telephone  engineering  that  there 
have  always  been  two  or  three  different  styles  of  exchange  equip- 


ment ill  use  at  New  York  at  the  same  time.  The  Eighteenth  Street 
e.\chaiige,  for  instance,  has  been  rebuilt  three  limes  in  less  than 
I.'  years— in  1884^,  in  \^i\,  and  in  lyoi.  Since  i8<>H,  when  the  tirst 
relay  exchange  was  put  in  service,  there  have  been  distinct  styles 
of  switchboard  in  u^e,  the  relay  system,  the  luagnelo  with  self-re- 
storing drops,  and  the  magneto  with  maniially-resiored  drops,  and 
an  operator  accustomed  to  any  one  of  these  would  be  more  or  less 
a  stranger  to  eillui   <<[  ilu-  nilurs.     OiiiM-i|iiiiilIy  .1  rciilral   Ir.iiniiiK 


FIG.  8. — SECTIONS  OF   MULTIPLE  SWlTtIIBO.\KD. 

school  would  have  had  a  somewhat  complicated  job  to  cope  with, 
involving  a  course  in  "classics,"  an  intermediate  course,  and  a 
modern  course.  The  complete  reconstruction  of  the  plant  on  the 
relay  system,  finished  at  the  end  of  1901,  gave  the  whole  service  of 
Manhattan  Island — for  the  first  time  in  its  history,  I  believe — a 
uniform  method  of  working  throughout.  It  then  became  possible 
to  establish  a  training  school  to  teach  a  uniform  method  of  operating, 
and  the  school  started  its  course  at  the  beginning  of  1902. 


Collins  Wireless  Telephone  System. 


By  Dk.  T.  Bv,\rd  Collins. 

THE  electrical  equipment  employed  by  A.   Frederick  Collins  in 
his  recent  tests  of  wireless  telephony  between  moving  ferry- 
boats on  the  Hudson  River  is  shown  in  the  accompanying 
illustrations.     The  instruments  are  the  ones  used  at  his  Rockland 
l.ake  proving  grounds  the  preceding  summer,  and  by  which  he  was 


FIG.    I. — TR.ANSMITTING  AND  RECEIVING  .\PPARATUS. 

enabled  to  transmit  and  reproduce  articulate  speech  to  a  distance  of 
a  mile  without  wires. 

The  apparatus  is  complete  in  every  detail,  being  arranged  to  send 
and  receive  telephone  messages  and  with  calling  and  indicating  ap- 
pliances as  in  the  case  with  the  regulation  telephone.  The  wireless 
telephone  partakes  of  the  nature  of  both  the  wire  telephone  and 
the  wireless  telegraph  and  the  apparatus  is  similar  to  a  combina- 
tion of  these  prototypes,  if  we  make  one  or  two  exceptions. 
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In  assembling  these  parts  the  arrangement  is  such  that  ahcrnating 
currents  are  set  up  in  the  system  which  describe  pure  sine  wave 
curves,  and  are,  therefore,  opposed  to  and  eliminate  the  obstacles 
that  have  prevented  the  adoption  of  high-frequency  currents  with 
maxima  decreasing  in  geometric  progression  as  produced  by  the 
disruptive  discharge.  An  objection  to  this  method  of  compromising 
low-frequency  alternations  of  the  ordinary  telephone  and  the  high- 
frequency   oscillations    of   the   wireless   telegraph    by   introducing    a 


FIG.   2. — RECEIVER. 

mechanically  high-frequency  current  in  the  wireless  telephone  may 
be  made  on  the  ground  that  its  carrying  capacity  is  limited  when 
compared  with  telegraphy  without  wires,  and  this  will  have  to  be 
admitted  for  the  present,  but  an  increase  in  distance  is  only  a 
matter  of  evolution,  just  as  it  has  always  been  with  devices  for  the 
transmission  of  intelligence. 

There  are  some  inherent  difficulties  in  this  extension  of  distance 
in  wireless  telephony  not  found  in  wireless  telegraphy,  for  in  the 
former  the  ordinary  transmitter  will  only  carry  a  current  of  a 
certain  critical  value  which,  if  increased,  will  burn  out,  whilst  in 
wireless  telegraphy  there  is  practically  no  limit  to  the  amount  of 
energy  that  may  be  radiated. 

The  experimental  researches  of  Mr.  Collins  in  seeking  the  best 
means  for  the  transmission  of  speech  without  wires  are  interesting, 
since  he  began  with  the  conductivity  and  has  run  the  whole  gamut 
up  to  the  Hertzian  wave  method.  In  this  way  he  became  familiar 
with   the  merits   and   limitations   of  all  the  different   means  to   the 
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end  of  wireless  telephony.  In  his  investigation  of  Hertzian  wave 
phenomena  he  slowed  down  the  high-frequency  oscillations  until 
they  registered  a  periodicity  of  only  a  thousand  per  second,  when 
the  emitted  waves  were  of  correspondingly  greater  length,  so  long 
in  fact,  that  it  was  indeed  diflficult  to  determine  whether  they  were 
transverse  vibrations  in  the  ether  or  longitudinal  current  thrusts. 
In   producing   these    phenomena    Mr.    Collins    damped   down    the 


oscillator  circuit  by  the  addition  of  capacity  using  a  battery  of 
Leyden  jars  for  the  purpose  and  sustaining  the  relation  of  the  co- 
efficients by  adding  inductance 'formed  of  coils  of  fine  wire;  as  the 
frequency  of  oscillation  slowed  down  to  a  period  equal  to  mechan- 
ical vibration,  the  telephone  receiver  responded  and  without  the 
intervention  of  a  coherer  or  other  wave-detecting  device,  and  the 
period  of  alternation  at  which  it  operated  the  best  was  between  one 
and  two  thousand. 

In  these  experiments  a  closed  circuit  oscillator  and  resonator 
was  employed  so  that  the  oscillations  would  be  rendered  as  persistent 
as  possible;  now  what  with  the  damping  factor,  the  low-frequency 
and  the  closed  circuit,  it  is  evident  that  distance  could  not  be 
bridged  to  any' great  extent,  yet  sufficient  to  show  that  there  was 
a  germ  for  a  system  of  wireless  telephony  which,  properly  cultured, 
would  be  of  'service  for  places  where  a  few  thousand  feet  would 
suffice. 

Another  line  of  research  by  Mr.  Collins  and  one  that  not  only 
interests  in  its  new  phases,  but  which  gave  evidence  of  long- 
distance wireless  telephony,  was  carried  out  by  causing  the  discharge 
to  take  place  in  the  earth  instead  of  in  the  air,  thus  eliminating 
some  of  the  disadvantageous  features  of  very  rapid  oscillations 
such  as  occur  when  a  high-potential  circuit  is  discharged  across 
an  air-gap. 

In  this  case  two  terminals  were  earthed,  but  it  must  not  be  in- 
ferred that  the  method  is  that  or  similar  to  that  employed  in  con- 
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(luctivity  experiments — in  fact,  there  is  as  much  difference  between 
the  two  as  there  is  in  obtaining  electric  oscillations  by  a  dis- 
ruptive discharge  and  low-frequency,  high-potential  currents  by 
separating  the  spark  balls  to  a  point  beyond  the  sparking  capacity 
of  a  coil.  In  the  experiments  above  referred  to  the  terminal  plates 
or  spheres  were  placed  very  closely  to  each  other ;  that  is  to  say, 
from  one  to  three  feet.  The  energy  propagated  is  of  course  in  the 
nature  of  current  impulses,  but  the  distance  attained  with  the  tele- 
phone was  far  greater  than  when  plates  were  used  in  rectangles 
separated  a  half  of  the  distance  over  which  indications  are  to  be 
received,  besides  possessing  the  absolutely  necessary  feature  de- 
manded by  commercial  requirements.  The  apparatus  operates  ex- 
perimentally in  free  air,  but  to  no  effective  distance,  and  in  this  it 
follows  the  analogue  of  sound ;  i.  e.,  if  a  bell  sending  out  its  waves 
can  be  heard  a  distance  of  a  mile  in  free  air,  it  can  be  heard  a 
distance  of  twelve  miles  if  struck  under  water,  since  water  is  the 
denser  medium,  and  similarly  with  the  discharge  in  the  earth. 
It  may  be  accounted  for  by  the  fact  that  the  ether,  when  closely 
identified  with  gross  matter,  apparently  assumes  a  greater  density 
than  in  air,  and  greater  in  air  than  in  vacuum.  To  this  parado.xical 
condition  the  name  of  bound  ether  has  been  given,  and  bound 
ether  has  the  property  of  propagating  impulses  of  this  nature  to 
much  greater  distances  than  ether  associated  with  free  air. 

As  in  every  other  method  for  the  electrical  transmission  of  energy 
without    artificial    connection,   the    impulses    are    radiated    in    every 
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(lircctiun,  but  for  ihc  purpunc  Mr.  Cidliiis  intriicU  u.sing  liis  wirc- 
Icis  tclcpluine,  nanu-ly,  on  harbor  craft,  lliis  feature  is  far  from 
objectionable,  since  every  vessel  witliin  n  nivn\  railins  slumid  be 
niaile  avvure  of  the  presence  of  every  other  vessel. 

It  will  be  even  more  ililVicult  to  syntoni/c  wireless  telephone 
apparatus  than  that  employed  in  wireless  telegraphy,  but  in  the 
former  secrecy  is  not  a  necessity  an<l  the  tirst  boat  that  comes  into 
the  field  of  force  is  the  one  the  wireless  telephone  is  to  serve  first, 
just  as  the  first  train  to  enter  a  block  in  which  ilicre  i'i  alrc.idy  ;i 
train  is  the  one  to  receive  the  signal. 

At  his  Rockland  l^ike  experimental  stations  Mr.  Cnlliiis  had 
equipped  the  first  complete  wireless  telephone  system  ever  oper- 
ated ;  it  included  at  either  end  a  sending  and  receiving  apparatus,  to- 
gether with  wireless  bells  for  signalling  in  both  directions.  Mr. 
Collins"  recent  test  on  the  ICrie  Railroad  ferryboats  was  the  first 
attempt  to  improve  the  signalling  service  of  harbor  craft. 

It  seems  passing  strange,  but  it  is  nevertheless  true  that  uiiui 
Mr.  Collins"  application  of  wireless  telephony  between  moving  boats 
there  had  not  been  a  single  improvement  for  signalling  between  ves- 
sels in  harbors  since  the  invention  of  the  steam  whistle. 

Mr.  Collins'  wireless  telephone  is  evidently  not  designed  to  sup- 
plant the  wire  telephone,  even  as  the  wireless  telegraph  will  never 
take  the  place  of  the  wire  telegraph,  but  the  field  of  the  wireless 
telephone  is  enormously  large,  its  usefulness  unquestioned,  its 
practicability  assured,  and  its  immediate  adoption  certain. 


A  Contribution  to  the  Subject  of   Aging   of   Sheet   Steel. 


liY  TiioM.\s  S.  .Allen. 

It  is  not  the  writer's  intention  to  go  into  detail  or  bring  forth  any 
new  theory  on  the  above  subject,  but  only  to  place  before  the  public 
the  results  of  a  few  e.xperiments  performed  along  this  line  at  the 
works  of  the  Bullock  Electric  Manufacturing  Company.  .As  far  as 
can  be  ascertained  from  the  many  recent  publications  on  this  subject, 
aging  of  sheet  steel  is  supposed  to  be  caused  only  by  heating,  and  not 
by  magnetic  reversals,  as  was  formerly  believed  to  be  the  case.  With 
this  point  in  view,  the  following  tests  were  made  to  see  if  heating 
would  cause  any  appreciable  increase  in  the  hysteresis  loss  of  com- 
mercial sheet  steel   for  armature  construction. 

The  hysteresis  of  the  samples  tested  was  measured  with  a  EwMiig 
hysteresis  tester.  This  tester  was  not  used  to  measure  the  hysteresis 
loss  direct,  but  only  to  compare  the  loss  of  the  samples  under  test 
with  the  known  loss  of  two  standard  samples ;  this  loss  is  termed 
the  "hysteresis  constant,"  and  will  hereafter  be  expressed  by  that 
term.  The  samples  tested  were  each  composed  of  several  strips 
5s  in.  wide  and  3  in.  long.  Three  different  readings  were  made  on 
each  sample,  six  strips  being  taken  for  each  reading,  and  the  hys- 
teresis constant  was  deduced  from  the  average  of  these  readings, 
thus  reducing  the  error  of  the  readings  to  a  minimum.  The  strips 
were  punched  from  the  sheet  with  a  special  punch  and  die,  thus 
insuring  the  same  shape  and  size  for  each  strip,  and,  by  taking  the 
same  number  of  strips  for  each  reading,  it  was  possible  to  get  a 
constant  weight  and  section  of  iron  for  every  reading  on  any  par- 
ticular gauge. 

The  first  test  was  made  on  six  samples,  each  of  which  was  selected 
from  a  different  shipment  of  commercial  steel,  by  this  means  secur- 
ing samples  that  w-ere  as  widely  variable  with  respect  to  composition 
as  was  possible  for  us  to  obtain.  The  samples  were  also  selected 
with  the  object  of  covering  a  wide  range  of  hysteresis  constant. 
The  hysteresis  constant  of  each  sample  w-as  very  carefully  measured, 
after  which  they  were  placed  in  a  drying  oven  with  the  temperature 
varying  from  about  67°  to  125°  C.  Every  few  days  the  samples  w-ere 
taken  out  and  tested.  This  operation  was  repeated  fifteen  times 
during  the  complete  test,  which  e.xtended  over  a  period  of  180  days. 
The  temperature  of  the  oven  was  also  taken  at  twenty-five  different 
times,  giving  an  average  of  93°  C. 

The  results  of  these  tests  were  plotted  in  the  form  of  curves,  shown 
in  Fig.  I,  with  the  hysteresis  constant  as  ordinates,  and  the  time 
the  samples  were  in  the  oven  in  days  as  abscissae.  Each  sample 
was  composed  of  eighteen  strips  of  steel  .014  in.  thick  except  sample 
No.  5,  which  consisted  of  twelve  strips  of  steel  .025  in.  thick.  This 
sample  shows  an  increase  of  hysteresis  constant  from  .47  before 
it  was  placed  in  the  oven,  to  .863  after  it  had  been  in  for  150  days, 
then  decreased  to  .84  in  the  next  thirty  days.  Sample  No.  92,  which 
had  a  very  high  constant  before  it  was  placed  in  the  oven,  did  not 


cliaiiKc  any  great  amount,  n%  it  had  practically  the  same  constant 
at  the  end  of  iHu  days  as  it  had  at  the  start.  Sample  No.  105  nearly 
■lonblcd  the  value  of  its  constant  in  110  ilnys,  then  decreased  a  slight 
amount  In  the  next  70  days.  It  is  intere%ting  to  note  that  the  constant 
of  sample  No,  101  increased  very  rapidly  for  the  first  ten  days,  and, 
nt  the  end  of  180  days,  it  had  decreased  to  nearly  the  original  value. 
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The  results  of  the  second  test  on  six  other  samples  are  shown 
in  Fig.  2.  This  test  was  conducted  in  the  same  manner  as  the  first, 
and  as  this  set  of  samples  was  selected  from  altogether  different 
shipments  than  the  first,  a  comparison  of  the  two  tests  shows  the 
aging  of  different  samples  to  be  rather  variable. 

These  tests,  although  not  very  extensive,  show,  as  far  as  they 
go,  that  aging  is  likely  to  take  place  in  all  sheet  steel  subject  to  a 
variable  temperature  and  especially  w  ith  steel  having  a  low  hysteresis 
constant  to  begin  with.    Therefore,  if  aging  takes  place  at  lower  tern- 
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FIG.  2. — RESULTS  OF  SECOND  TEST. 

peratures,  say  about  50°  or  60°  C,  it  would  seem  rather  absurd  for 
the  dynamo  manufacturer  to  spend  his  time  and  money  in  annealing 
armature  iron. 

With  the  present  advancement  in  the  manufacture  of  electrical 
machinery,  and  the  rigid  guarantees  which  the  manufacturer  has 
to  meet,  it  is  of  the  utmost  importance  that  he  should  know  the  true 
quality  and  composition  of  the  steel  to  be  used.     Taking  for  an 
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example,  the  ponderous  generating  units  of  from  5,000  to  io,ooo-kw 
capacity,  the  magnetic  circuits  of  which  contain  thousands  of  pounds 
of  sheet  steel,  and  on  which  the  guarantees  for  efficiency  are  drawn 
up  to  the  fraction  of  one  per  cent.,  it  will  at  once  be  seen  that  the 
manufacturer  is  placed  in  a  rather  unpleasant  position  as  he  has  no 
means  of  ascertaining  whether  the  iron  to  be  used  will  or  will  not 
increase  200  per  cent,  in  hysteresis  loss.  There  are  many  cases  where 
machines  of  the  best  and  latest  design  are  running  to-day  with  a 
temperature  rise  of  double  the  amount  obtained  from  the  tests  made 
on  them  at  the  makers'  shops.  From  these  facts  it  will  be  seen  that 
no  matter  how  much  skill  is  employed  in  the  design  of  a  generator, 
this  peculiar  phenomenon  (aging)  may  creep  in  to  mar  all  the 
good  points  of  the  design. 

The  time  is  rapidly  approaching  when  this  matter  will  have  to  be 
settled,  for  a  non-aging  iron  is  absolutely  essential  for  the  design 
of  first-class  electrical  machinery.  It  is  hoped  that  this  paper  will 
help  to  convince  its  readers  of  the  vital  importance  of  this  subject 
to  electrical  manufacturers. 

In  conclusion,  the  reader's  attention  is  directed  to  a  paper  by  Mr. 
S.  R.  Roget,  B.  A.,  entitled  "Effect  of  Prolonged  Heating  on  the 
Magnetic  Properties  of  Iron,"  which  was  read  before  the  Royal 
Society  on  May  12th,  1898.  This  paper  gives  the  results  of  very 
extensive  and  interesting  tests,  the  method  of  obtaining  the  hysteresis 
loss  being  the  same  as  was  used  in  the  tests  explained  in  this  article. 
From  the  title  of  this  paper  it  would  be  inferred  that  these  tests 
extended  over  a  very  long  stretch  of  time,  but,  as  a  matter  of  fact, 
twenty-five  days  was  the  longest  test  on  any  one  sample.  These  tests 
were  also  made  with  steady  temperatures,  the  lowest  being  50°  C, 
at  which  temperature  the  sample  tested  aged  but  little  in  twenty-five 
days.  The  results  may  have  been  true  for  those  conditions  of  tem- 
peratures and  time,  but  which  we  could  not  compare  with  the  con- 
ditions met  with  in  practice.  As  electrical  machinery  is  called  on 
for  wide  variations  in  load,  we  may  expect  wide  variations  of 
temperature. 


Electrical  Engineers  in  the  Modern  City. 


Prof.  Harold  B.  Smith,  in  charge  of  the  electrical  engineering  de- 
partment at  Worcester  Polytechnic  Institute,  Worcester,  Mass.,  gave 
the  annual  commencement  address,  last  week,  in  the  electrical  lab- 
oratories, before  the  members  of  the  Engineering  Society  and  a 
number  of  interested  friends  of  the  institute,  including  many  women. 

Prof.  Smith's  topic  was  "The  Relation  of  the  Electrical  Engineer 
to  Modern  Social  and  Industrial  Progress,"  and  his  treatment  of 
the  theme  was  at  once  popular  and  comprehensive.  Few  lectures 
upon  electrical  subjects  ever  given  in  Worcester  have  been  so  thor- 
oughly understood  and  generally  interesting  to  those  not  directly 
connected  with  electricity  or  electrical  development,  as  was  Prof. 
Smith's  talk. 

Supplementing  the  lecture  itself,  Prof.  Smith  threw  upon  a  screen 
a  large  number  of  stereopticon  views,  showing  the  methods  of 
power  development  and  transmission,  as  well  as  the  buildings  and 
machines  connected  therewith.  With  the  aid  of  the  electrical  equip- 
ment at  the  institute,  Prof.  Smith  also  gave  a  practical  demonstra- 
tion of  power  transmission.  This  was  in  fact  a  most  interesting 
and  significant  experiment.  The  high-potential  laboratory  is  located 
about  1,000  ft.  from  the  lecture  room  in  the  Salisbury  laboratories. 
In  the  former  is  located  Prof.  Smith's  soo,ooo-volt  transformer, 
and  from  it  he  transmitted  current  at  120,000  volts,  60  cycles,  to  his 
175,000-volt  transformer  in  the  lecture  room ;  while  to  the  secondary 
of  this  transformer  he  synchronized  a  lo-kw  rotary  converter  on  the 
lecture  table,  and  applied  load  to  the  secondary  of  the  rotary.  The 
above  voltages  were  effective  values,  and  the  night  was  damp  and 
rainy.  It  is  said  that  this  is  the  first  time  that  power  for  actual 
work  has  been  transmitted  at  so  high  a  potential. 

With  regard  to  power  transmission.  Prof.  Smith  said :  "Of  the 
electrical  engineering  developments  of  the  past  10  years,  there  are 
two  which  are  most  important  in  their  effect  upon  social  and  man- 
ufacturing interests,  and  to  which  we  may  devote  most  of  our 
attention  in  order  that  the  full  significance  of  their  relation  to  man- 
kind may  be  fully  realized.  The  first  is  the  long-distance  transmis- 
sion of  power,  which  on  the  Pacific  coast  has  already  wrought  an 
industrial  revolution,  as  it  is  quietly  doing  in  many  of  the  industrial 
centers  of  the  world. 

"In  San   Francisco  a  few  years  ago  the  cost  of  electric  current 


for  power  and  light  was  15  cents  for  I  hp  per  hour,  while  to-day 
the  published  price  is  almost  exactly  one-seventh  of  this  amount,  and 
it  is  possible  to  deliver  at  the  factory  on  the  coast,  from  the  melting 
snows  and  glaciers  of  the  Rockies,  power  for  the  machinery  at  a 
smaller  cost  than  that  at  which  it  is  possible  to  produce  that  power 
by  steam,  even  though  the  fuel  were  to  be  delivered  at  the  factory 
boiler  without  cost  to  the  power  producer. 

"The  power  transmission  systems  of  the  Pacific  coast  are  devel- 
oping at  a  rate  which  is  the  best  possible  demonstration  of  the  ac- 
curacy of  this  statement,  as  the  discovery  of  fuel  oil  in  large  quan- 
tities on  that  coast  has  caused  no  decrease  in  plants  for,  and  actual 
installation  of,  plants  for  the  electrical  transmission  of  power  to 
points  where  such  fuel  can  be  had  for  little  more  than  the  bare  cost 
of  feeding  it  to  the  boiler  from  an  adjacent  oil  well." 

Prof.  Smith  also  remarked :  "It  has  been  estimated  that  the 
quantity  of  carbonic  acid  annually  exhaled  by  the  population  of 
New  York  City  is  about  450,000  tons,  and  that  this  amount  is  less 
than  three  per  cent,  of  that  produced  by  the  fuel  combustion  of  that 
city,  so  we  may  expect  that,  with  the  removal  of  this  great  source 
of  contamination  of  the  atmosphere,  even  the  air  of  our  greater 
cities  will  be  practically  as  pure  as  that  of  the  country. 

"This  fact,  with  many  others  pointing  in  the  same  direction,  to- 
gether with  the  entire  possibility  of  such  power  transmission  from 
a  purely  engineering  standpoint,  make  it  no  unsafe  prediction  that 
in  the  near  future  many  of  the  large  cities  of  the  world  will  not  see 
coal  except  in  their  mineralogical  collections. 

"The  second  and  more  important  development  to  which  par- 
ticular attention  should  be  given,  is  largely  dependent  upon  this 
already  successful  accomplishment  of  electric  power  transmission, 
but  has  for  its  field  of  application  the  highly  important  service  of 
railway  transportation.  The  service  of  our  steam  railways,  contrib- 
uting so  largely  to  our  rapid  development  as  a  nation  is  meeting  a 
new  element  which  has  already  wrought  great  changes  in  methods 
of  transportation  in  some  localities,  and  is  rapidly  extending  its 
influences  throughout  the  world.  Many  of  the  existing  steam  rail- 
ways have  failed  to  recognize  the  significance  of  the  possibilities 
of -electric  railway  transportation,  and  liave.  met  its  development  at 
every  point  with  vigorous  and  determined  opposition,  which  in  the 
end  can  only  react  upon  those  maintaining  such  opposition." 

As  to  what  electric  roads  have  done.  Prof.  Smith  said:  -"During 
the  past  year  the  electric  roads  of  Massachusetts,  because  of  dense 
city  traffic,  carried  four  times  as  many  passengers  as  did  our  steam 
roads,  but  while  we  have  locally  a  remarkable  development  of  urban 
and  suburban  traffic,  a  far  more  significant  development  has  taken 
place  in  the  States  of  the  Middle  West.  There  electrically  operated 
express  trains  at  high  speed  span  entire  States  and  carry  passengers 
at  an  average  of  about  i  cent  per  mile  for  isach  passenger,  while 
paying  dividends  comparing  favorably  with  those  of  steam  roads 
operated  at  a  passenger  rate  of  from  2  to  over  3  cents  per  mile. 
These  roads  of  the  Middle  West  are  common  carriers  and  do  a  thriv- 
ing freight  and  express  business." 


Another  Telephone  Central  in  New   York  City. 


Last  week  the  New  York  Telephone  Company  opened  a  new  ex- 
change in  a  new  three-story  fire-proof  brick  building  at  No.  126 
Orchard  Street,  located  between  Rivington  and  Delancey.  The 
first  floor  is  occupied  by  the  terminal  room.  The  second  floor  is 
used  as  operators'  quarters,  consisting  of  locker  room,  dining  room, 
reading  room,  infirmary,  clerks'  room,  toilet  room  and  men's  quar- 
ters. The  third  floor  is  occupied  as  the  operating  room.  The 
switchboard  statistics  of  the  new  exchange  are: 

Ultimate    capacity    of    switchboard     9,600  lines. 

Ultimate  number  of  "A"   positions   60  lines. 

Ultimate  number  of  "B"  positions   28  lines. 

Ultimate  number  of  operators  to  be  employed   175  lines. 

Present    equipment      4,000  lines. 

Present   number   of    ".■V"    positions    28  lines. 

Present  number  of  "B"  positions    14  lines. 

Present    number   of   working    lines    2,051   lines. 

Present   number  of   working   stations    2.524  lines. 

Present    number    of    employees    7  >    lines. 

The  district  takes  parts  of  the  Franklin,  Spring  and  Eighteenth 
Street  districts,  and  consists  of  the  block  bounded  by  New  Chambers 
Street,  the  Bowery,  Third  Avenue,  Thirteenth  Street,  Second  Ave- 
nue. Fourteenth  Street  and  the  East  River.  The  new  exchange  will 
be  known  as  "Orchard." 
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Sim  iltineoijs     Telegraphy   and   Telephony 

Ry  CiiAHi.r.s  C.  DiVAi.i,. 

TIW.    inlliiwiiiK   is   a   mctlHul   whicli   the   writer   liiis   fuiiiul   very 
i-onvi-iiirni    ami    simple   to   install,    whcrelty   a   lull    telephone 
line  may   be   nlilized    for   lelegrai)liic   service   williout    in   any 
manner  interfcrinnu  with  telephonic  commnnication. 

In  Fig.  I  the  telegraph  station.  .-/,  is  shown  at  the  end  of  a  tcle- 
phune  line,  the  station  lieiiiK  installi'<l  in  the  tc-lciihone  exchange  or 


in  the  circuit  of  I'ig.  3,  simply  by  placing  n  $ct  of  Morse  instrumiiils 
in  the  bridging  circnits  aroimd  the  telephone  exchanges. 

Fig.  4  shows  a  line  1  have  had  in  operation  for  sonic  time,  and 
which  is  alioni  (10  miles  long,  and  includes  three  telegraph  ofTices 
and  five  telephone  stations.  The  method  of  connecting  is  similar  to 
that  of  l'"ig.  I,  except  that  in  this  case  the  line  is  used  as  a  party 
line  and  the  stations  are  rung  up  by  magnetos,  there  being  a  certain 
number  of  rings  for  each  station.  The  circuit  is  in  constant  use  as 
a  telegraph  circuit  from  0  o'clock  in  the  morning  until  6  o'clock  at 


ItCUMlOliiii-t 


^. 


I 


.E 

at  a  distance  therefrom.  Two  repeating  coils,  Pi  and  P-,  are  placed  in 
the  telephone  circuit,  one  on  each  side  of  the  telephone  switchboard; 
these  coils  will  naturally  be  located  within  the  telephone  station 
building.  A  single  wire,  IV,  connects  the  middle  point  of  one  side  of 
one  repeating  coil  with  the  middle  of  one  side  of  the  other  repeating 
coil,  the  connection  being  with  the  outside  coil  in  each  instance. 
The  resistance  of  the  repeating  coil  is  fixed  by  the  constants  of  the 
circuits.  Connected  with  the  outer  repeating  coil  to  the  left  is  a 
telegraphic  circuit  which  contains  two  resistances,  R  C,  in  parallel, 
and  the  usual  telegraphic  apparatus;  that  is,  R,  a  relay;  K  the  key; 
MB  the  main  battery,  and  E  being  the  earth.  The  connections  of 
line  and  bridge  are  shown  more  in  detail  in  Fig.  2. 

Assume  a  toll  line  including  four  exchanges  with  the  wires  dead 
ended  at  the  switchboard  in  each  exchange ;  and  that  it  is  desired  to 
use  the  circuits    for   telegraphic   purposes,   working   between   points 


FIG.    2. — DI.\GR.^M    OF   CONNECTIONS   OF   LINE   .\ND  BRIDGE. 

beyond  the  two  extreme  telephone  exchanges,  as  shown  in  Fig.  3. 
By  connecting  around  each  exchange  as  above  explained,  the  entire 
toll  line  can  be  used  continuously  for  telegraphic  purposes  without 
interfering  with  the  telephonic  service. 

I  am  now  using  a  line  of  45  miles  length  connected  in  this  man- 
ner. The  telephonic  service  is  not  interfered  with  in  the  slightest, 
the  telephone  ringer  drops  act  as  usual,  and  there  is  no  ground 
noise  whatever  nor  any  disturbance  from  the  telegraph  signals.  It 
would  be  an  easy  matter  to  cut  in  four  additional  telegraph  offices 


F'lG.    i. — DiAGK.x.M    OK   Station    Connections. 

night,  and  without  the  slightest  disturbance  to  the  telephonic  service, 
notwithstanding  the  presence  of  the  magneto  ringers. 

In  conclusion,  I  wish  to  say  that  a  great  part  of  the  credit  for 
the  results  obtained  with  the  above  arrangement  is  due  to  my  able 
assistant,   Mr.   E.  W.   Campbell,   manager  at   Pittsburg  of  the  tele- 

I  i 

I 

FIG.    3. — DIAGRAM    OF    I.INE    CONNECTIONS. 

graph  and  telephone  service  of  the  American  Tin   Plate  Company 
and  the  American  Sheet  Steel  Company.    Mr.  Campbell  has  rendered 
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FIG.  4. — DIAGRAM  OF  OFFICE  CONNECTIONS. 

me  great  assistance  in   obtaining  the   excellent   results   in   practical 
work  with  the  method  described  above. 


Contractors'   Exhibitions, 


In  connection  with  the  Electrical  Contractors'  Association  con- 
vention, which  will  be  held  at  Detroit,  Mich.,  on  July  14,  15 
and  16,  and  under  the  auspices  of  the  local  association,  it  is  proposed 
to  make  an  exhibit  of  electrical  apparatus  in  the  Light  Guard  Armory 
there,  a  rental  of  $50  per  booth  being  charged.  Mr.  Frank  J.  Miner 
is  the  chairman  of  the  exhibition  committee,  207  Jefferson  avenue, 
Detroit,  from  whom  forms  can  be  obtained. 
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Telephone  Exchanges — IV. 


By  Arthur  V.  Abbott,  C.  E. 

THE  second  noteworthy  point  of  difference  bctwctn  electricity 
and  magnetism  is  the  fact  that  there  is  no  such  thing  as  a 
magnetic  insulator.  Strictly  speaking,  tiiis  statement  is  true  of 
electricity,  for  there  is  no  substance  that  will  not  allow  some  elec- 
tricity to  leak,  but  as  the  difference  between  the  ordinary  conductor 
and  ordinary  insulator  is  many  million  fold,  electrical  leakage  is 
too  small  in  most  cases  to  be  of  serious  consideration.  With  magnetic 
circuits  on  the  other  hand,  the  curves  of  Fig.  13  (last  issue)  show 
that  even  under  the  most  favorable  conditions  the  resistance  of 
one  of  the  best  insulators  (air)  is  less  than  3,000  times  as  great  as 
that  of  the  best  conductor  (iron),  and  as  magnetic  mechanisms  are 
usually  designed,  the  difference  is  only  a  very  few  hundred  fold. 
With  any  magnetic  circuit,  therefore,  there  is  comparatively  an 
enormous  amount  of  leakage,  which  interferes  materially  with 
both  the  operation  and  the  efficiency  of  the  apparatus. 

The  tractive  effort  which  a  magnet  is  able  to  exert  is  an  im- 
portant consideration  in  the  design  of  a  receiver  system.  Ac- 
cording to  Maxwell,  the  law  of  magnetic  traction  may  be  stated 
as  follows : 


24,642 
in  which  P  is  the  pull  in  grammes,  (S>  the  flux  in  gausses,  and  A 
the  area  of  one  pole  piece  in  square  centimetres.  In  Fig.  13  this 
relation  is  plotted  in  curves  E  and  £'.  For  curve  E  the  value  of  B 
is  to  be  found  by  scale  i  on  the  left-hand  side  of  the  sheet,  while 
the  corresponding  tractive  effort  in  grammes  per  square  centimetre 
is  shown  by  the  horizontal  scale  marked  E,  commencing  at  the 
left  hand  on  the  bottom  of  the  sheet  and  reading  from  left  to  right. 
For  example :  A  flux  of  10,000  gausses  gives  a  tractive  effort  of 
4  kilos  per  sq.  cm.  As  it  is  difficult  to  read  a  lower  portion  of  this 
curve  with  accuracy,  curve  E'  is  plotted  at  the  top  right-hand  corner 
and  gives  the  values  of  the  beginning  of  curve  E  somewhat  mag- 
nified. For  this  curve  the  (B  scale  is  given  on  the  right-hand 
side  of  the  sheet  and  designated  £',  while  the  corresponding  tractive 
efforts  are  shown  upon  the  top  of  the  sheet  and  similarly  labeled. 

Consider  now  this  theory  of  the  magnetic  circuit  as  applied  to  the 
design  of  the  magnetic  system  of  a  receiver.  For  ease  in  analysis 
it  is  convenient  to  imagine  the  receiver  magnet  as  an  electromagnet, 
as  was  actually  the  case  in  the  older  forms ;  and  after  the  calcula- 
tions are  made,  the  electromagnet  may  be  replaced  by  an  equivalent 
permanent  magnet  without  changing  the  results.  Fig.  14  is  a  dia- 
grammatic representation  of  such  a  receiver  system,  in  which  A  B 
is  the  diaphragm  of  soft  iron,  d  d  the  air-gap,  or  space  between  the 
diaphragm  and  the  soft  iron  bar,  c  c,  that  forms  the  magnet ;  n  n  the 
wire  coils  on  the  end  of  the  U-shaped  bar,  each  coil  having  two 
windings,  one  connected  to  the  line,  L  L,  and  the  other  to  the 
battery,  E,  which  may  be  supposed  to  be  variable,  so  that  any 
desired  degree  of  magnetic  excitation  may  be  produced  in  c  c. 
From  the  curves  E  and  E'  (Fig.  13)  it  is  seen  that  the  tractive 
force  which  is  exercised  on  the  diaphragm  A  B  will  vary  as  the 
square  of  the  intensity  of  magnetism  in  c  c,  and  at  first  sight  strength 
of  field  would  seem  to  be  the  prime  requirement.  But  a  little  con- 
sideration will  show  that  mere  pull  avails  nothing.  The  office  of  the 
diaphragm  is  to  vibrate  with  changes  in  the  magnetic  field  in  which 
it  is  placed.  These  changes  are  caused  by  the  line  current  which 
traverses  the  coils  n»,  therefore,  the  condition  of  the  magnet  cc 
must  be  such  that  the  smallest  impulse  from  the  line  will  produce 
the  greatest  change  in  the  magnetism  of  c  c.  and  thus  the  greatest 
effect  on  the  diaphragm.  Further  the  condition  of  the  diaphragm 
must  be  such  that  the  smallest  change  produced  by  c  c  in  the  field 
or  air  space,  d  d,  will  be  followed  by  the  greatest  possible  change 
in  the  magnetism  induced  in  the  diaphragm,  in  order  to  secure 
the  greatest  sensitiveness.  Now  referring  to  the  curves  A  and  A' 
(Fig.  13),  it  is  seen  that  soft  iron  is  most  sensitive  to  changes  in 
magnetism  when  it  is  placed  in  a  field  having  an  intensity  of  from 
three  to  five  gausses.  This  is  the  keynote  to  the  design  of  the 
magnetic  system,  for  we  know  that  we  must  create  a  field  of  an 
intensity  of  3  to  S  gausses  in  which  to  place  the  diaphragm,  and 
that  the  bar,  cc  (assuming  it  to  be  of  soft  iron),  must  be  so  pro- 
portioned that  zvhen  it  creates  such  a  field  it  will  itself  be  magnetized 
to   such   a   pitch   as  to   be  the  most    sensitive   to   tlip   'ine   current 


changes,  or  in  other  words,  both  magnet  and  diaphragm  must  be 
in  unstable  magnetic  equilibrium.  From  the  curve  this  intensity,  it 
is  seen,  must  not  exceed  10,000  gausses.  Let  us  now  take  some 
dimensions,  say  such  as  resemble  those  found  in  practice,  and 
calculate  what  the  magnetic  system  should  be.  Assume  the  dia- 
phragm to  be  2%  in.  (5.72  cm)  in  diameter,  and  .014  in.  (.03  cm) 
thick.  Suppose  the  air  space  to  be  3/64  in.  (.12  cm)  wide  and  the 
magnet  to  be  .25  in.  thick  x  .625  in.  wide,  with  a  length  of  9  in., 
measured  around  the  bar  from  d  to  d.  The  cross-section  of  th/e 
magnet  will  then  be  .156  sq.  in.  (i.oi  sq.  cm,  say  I  sq.  cm)  and 
the  length  23  cm.  If  the  distance  between  the  centers  of  the  pole 
pieces  be  taken  at  yi  in.  (1.27  cm),  the  portion  of  the  diaphragm 
in  front  of  the  magnet  that  acts  as  an  armature  and  is  included  in 
the  magnetic  circuit  will  be  1.59  x  .03  =  .048  sq.  cm.  This  is  on 
the  assumption  that  there  is  no  spread  of  the  magnetic  induction 
between  the  ends  of  the  pole  pieces  and  the  diaphragm,  but  the 
magnetic  fiux  will  fan  outwards,  in  all  directions,  particularly  across 
so  wide  an  air-gap,  so  that  it  is  conservative  to  assume  that  prac- 
tically the  theoretical  cross-section  will  be  much  increased,  say 
50  per  cent.  The  diaphragm,  then,  must  be  credited  with  a  section 
of  say  .075  sq.  cm  and  a  length  of  1.27  cm  between  centers  of  the 
pole  pieces.  To  secure  maximum  sensitiveness  the  magnetization 
must  not  exceed  10,000  gausses.     Hence  the  flux  in  the  diaphragm 
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FIG.    14. — DI.\GR.\M   OF  RECEIVER   M.\G.\ETIC   SYSTEM. 

will  be  10,000  X  .075  =  750  ma.xwells.  As  the  magnet  is  a  long 
U-shaped  bar,  whose  adjacent  sides  are  close  together,  leakage  will 
be  very  great.  A  rough  estimate  of  probable  leakage  may  be  made 
by  considering  the  relative  resistances  of  the  path  through  the  air- 
gap  and  diaphragm,  and  that  offered  by  the  air  space  between  the 
parallel  sides  of  the  magnet.  These  sides  are  1.56  cm  w-ide,  11.5 
cm  long  (the  mean  distance  around  the  magnet  through  its  center) 
and  .95  cm  apart ;  then  the  area  of  the  flat  sides  of  the  magnet 
between  which  leakage  will  take  place  is  1.56  X  H-S  =  18  sq.  cm. 

The  resistance  of  this  path  will  be    — ^   =  .053  oersteds.     Between 

1 8 

the  poles  and  the  diaphragm  there  are  two  air-gaps,  each  of  which 

may  be  regarded  as  having  the  same  area    (i   sq.  cm)   as  the  pole 

opposite  to  it,  and  a  length  of  .12  cm.    The  resistance  of  the  air-gap 

2    X    .12 

will  then  be    =  .24  oersteds.     Therefore,  the  resistance  of 

I 

the  path   through  the   air-gaps   is   to   the  resistance  of  the  leakage 

path  as  .24  is  to  .053 ;  or.  in  other  words,  but  20  per  cent,  of  the 

flux   through   the   magnet   will    reach   and    traverse   the   diaphragm. 

750  X  100 

Consequently,  the  total  flux  through  the  magnet  will  be ~ 

20 

3,750  maxwells.  From  the  curve  A'  (Fig.  13)  it  is  seen  that  w-hen  (S> 
equals  3,750  3C  is  1.44  gilberts  per  centimetre  of  length.  As  the 
magnet  is  23  cm  long,and  i  gilbert  is  equivalent  to  1.257  ampere-turns, 
or  I  ampere-turn  =  .796  gilberts,  the  total  required  ampere-turns  to 
produce  this  flux  is  1.4.4  X  23  X  .796  =  26.4.  As  the  air-gap  is 
relatively  large  considerable  leakage  will  take  place  across  the  gap, 
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iiiul  it  will  iK.i  lie  far  out  i.i  iiic  way  to  a^sll:nc  tliai  tlic  mean  ilux  KcccMi   Progress  in  Wkrclcss   Telegraphy. 

llirotiKli  till-  air  Kii|>  t'>  priuluiT  750  iiiaxwclirt  in  llic  diaplnaKni  must  

1)C  n  tliiiusanil  tuawvclh.    To  force  1,000  nuixwclU  llirouuli  1  em  air  /»      1                         1          1      ,        ,             ,     .                       ■    1   ^ 

'                                      "  On  June  y  a  numljer  nf  mU're^tiiiK  |)atenls   were  Krunled   for  ini- 

reqinres   a   maKnelomotivc    force  of   i.uoo  uausses.      1  he   resistance.  .    '        -     ,        .  ,           ,              .     u           ■  ■    i    ■■           ■           a 

,    ,        .             r         I        .     .                       •         »  provements  III  wireless  tele){ra|)liy,  one  til  KeKHiald  A.  resseiulen  and 

of  tlic  air  k:i|>  "iis  already  been  shown  to  lie    jj  oersteds,  and  hence  ,1  .      ,     i         1     i- 

'                      '           ,  ,        ,       ,           ,    ,         ,           ■  three  to  Lcc  dc  riirest, 
the  ampere  turns  necessary  to  drive  the  desired  tlux  throuKli  air-gap  ,,^„f    Fesscndens  patent   relates  t,.  an  apparatus  l.y   which  lie  is 
will  be   1.000  X   -M  X  .7<X.  =   tot.     In  the  diaphragm  the  Ilux  ii  ^.„,,,,,^,,  ,„  ^,,^,.,i„  (^,„„  ^  ^jj^^^.j  ^„^^^.,„  ^„^,^^^  ^,„y  ,,,.^i^^.j  ,„„„,,„ 
750  maxwells,  the  area  .s  .075  s-L  cm  and  the  length  I.;J7.  so  the  flux  „f  .li.eharges   per   second  across  a  .lischarge  gap  used  in  the  pro- 
density  IS  10.000  gausses,  to  produce  which  curve  ./  (l-.g.  .3)  shows  ,,,„.,(„„  „f  electromagnetic  waves,     ileretof.ire  when  .lirect  current 

that   5  gausses   per    incar  centimetre   must   he   provided,  hence   the  ■       ■                ,  ,             11.                 .'                 t         ■     t        .  t 

•'   "               '                                                              1            vu.   .  V..V  has  lieen  used  for  iMuducing  electromagnetic  waves  for  wireless  telcg- 

.unp-lurns  to  produce  the  flux  in  the  .liaphragm  will  he  5  X  127  X  ,,,,,,,,,  „,,.  j.^;,,,,,,  ,,,,  |„.,.„  ,„  „,^  .,„  i,„|uction  coil  together  with  a 

.7y6   =    5.      ll'e    magnetonuitive    force    then    re.pnred    for    such    a  ,„,,,u„ical  lireak  .ir  a  VVehnelt  interrupter;  hut  for  mechanical  and 

magnetic  system  will  stand  as  follows  :  ,,„,^.^  ^^..^^„,,^  ,,^.j„,^.^  ,,^^..,^.  ^.,,^,,,,.^  ,„,^.  ,„  ^^^j  ^^^  ,,^.^j^,.,,  „,„„,^,.^  ,^j 

''•'"'•'"•    Ampere  tiirnt.  .jiseharges  per  second;  moreover,  in  the  case  of  the  Wehnelt  inter- 

MnKitrt                                   jj.3                   j6.4  ,              .         .                     .,                 .>          .                               -     .          .             ,n- 

^j^   ^-                               _   _       _                                        ^  nipter  the  action  is  not  uniform,     ror  these  reasons  it  has  been  dim- 

l)iai>liruitni    £.4                5  ciilt  to  obtain  a  Continuous  stream  of  electromagnetic  radiation,  such 

as  is  adapted  to  be  used  with  a  cumulatively  acting  receiver  or  with  a 

J79.6             323.4  telephone  Iransmiiter.     In  :iddition  the  lack  of  ability  to  produce  any 

IVon,  curve  /•'  (Fig.  13)  it  is  seen  that  a  Ilux  of  3,750  maxwells  per  ,,,.^1^^.,,  „„„,,,er  „f  discharges  per  second  has  ren.lcred  il  diflicult  to 

sq.  cm  will   produce  a  tractive  cfTort  of  .s8o  grammes  per  sq.  cm.  ^..^^^  ,„„  „,^.  ,„^.,h,j,j  „f  j„„j„g  ;„  ^,,,1^,,  groups  of  waves  of  prc- 

As  the  total  area  of  the  poles  is  2  sq.  cm,  the  tractive  effort  will  be  jictermi.u.d  group  fre<|ucncy  are  sent  out  and  a  receiver  is  thereby 

2  X  580  =  i,t(x)  granunes  (about  2,3  pounds),  and  it  is  a  common  ^^,,.,^^^^   ,^,,,i<.|,   j,   n,,,,.^   „Kchanically  or  electrically   to  the  group 

specification    to   rapiire    telephone    receiver   magnets   to   lift   a   two-  frequency.     The  important  feature  of  Fesscnden's  new  wave  gcncrat- 

pound  wciglit.  jj^g  apparatus  is  that  no  break  is  used,  so  that  there  is  no  necessary 

In  order  to  facilitate  the  interconvcrsion  of  gilberts  and  ampere-  appreciable  interval  of  lime  between  the  ads  of  charging  and  dis- 

turns,  two  lines  are  drawn  on  Fig.  13  to  the  top  corners  of  the  sheet.  cbareinir 

These  lines  are  designated  "ampere-turn  curves."  Z  and  Z\  The  Fessenden's  apparatus  consists  essentially  of  a  direct-current  dy- 
curvc  Z  is  to  be  used  with  the  JC  scale  on  the  bottom  of  the  sheet  „an,o  giving  constant  voltage  (or  a  storage  battery),  and  in  series 
•It  the  left  hand,  and  scale  2  as  a  vertical  scale.  For  line  Z  this  scale  2  ^^.m,  jt  a  variable  high  resistance,  a  condenser  and  a  variable  self- 
it  ads  directly,  but  for  Z' it  must  be  divided  by  ten.  For  example,  to  inductance.  In  shunt  with  the  condenser  and  the  self-inductance 
lind  the  ampere-turns  equal  to  30  gilberts  follow  a  vertical  from  30  as  t,,ere  is  a  spark  gap,  one  terminal  being  connected  to  the  vertical 
the  lower  left-hand  scale  to  the  curve  Z.  thence  a  horizontal  to  scale  ...jre,  the  other  to  earth.  The  drawing  which  accompanies  the  patent 
2.  finding  24.  Also  to  find  ampcrc-turns  equivalent  to  8  gilberts,  fol-  ^i,^^^.^  ^^^^  devices  in  the  circuit,  but  the  elements  mentioned  above 
low  a  vertical  from  .8  on  therislu-band  lower  scale  to  curve  Z',  thence  g^e  the  essential  ones.  In  operation  the  dynamo  charges  the  con- 
a  horizontal  to  scale  3.  finding  6.5 ;  divide  by  ten,  obtaining  .65.  jens^r  and  when  its  potential  has  risen  sufficiently  a  discharge  across 

In  the  hypothetical  magnetic  system  of  this  example  a  battery  has  the  spark-gap  will  occur,  discharging  the  condenser  and  setting  up 
been  imagined  as  furnishing  the  exciting  magnetomotive  force,  because  oscillations  in  the  sending  conductor.  On  account  of  the  high  re- 
the  calculation  of  the  necessary  quantity  of  magnetomotive  force  was  sistance  in  the  circuit  some  time  is  required  to  recharge  the  con- 
by  this  artifice  rendered  more  simple.  The  only  other  source  of  mag-  de„ser  to  sparking  potential.  Hence  the  discharge  is  intermittent 
netomotive  force  now  at  our  disposal  is  that  of  a  permanent  magnet.  a„d  „^^y  ^e  made  to  occur  as  many  times  per  second  as  desired  by 
As  we  are  utterly  in  the  dark  as  to  the  mechanism  whereby  a  magnet  cutting  ofT  more  or  less  of  the  resistance,  so  that  any  desired  num- 
is  able  to  act  in  this  fashion,  the  estimation  of  a  magnet  to  emit  a  defi-  ^er  of  discharges  per  second  may  be  obtained. 

nite  quantity  of  magnetomotive  force  is  correspondingly  obscure.    By  jhg  inventions  of  Lee  de  Forest  may  be  briefly  characterized  as 

measurement   it   is   possible  to  determine  the   amount  of   flux   any  ^n  application  of  the  "Lecher  system  of  wires"  to  the  methods  of 

magnet   emits,  and  it  is  perhaps   justifiable  to   assume  that  if  the  tireless  telegraphy.     To  fully  understand  this  application  it  is  neces- 

magnet  produces  this  flux  it  can  in  some  mysterious  way  develop  ^^ry  to  give  a  brief  outline  of  the  characteristic  features  of  the  Lecher 

the  magnetomotive  force  necessary  to  create  and  maintain  the  ether  system,  called  so  after  a  German  scientist,  E.  Lecher,  who  studied 

stream  represented  thereby.     Experiment  can  show  how  much  flux  this  special  arrangement  of  wires  for  a  purely  scientific  purpose, 

can  be  developed  in  steel  magnets  per  unit  of  area.'  Hence  the  proper  The  Lecher  system    (Fig.   i)   consists  essentially  of  two  parallel 

size  magnet  is  determined  by  dividing  the  desired  flux  by  the  unit  ^.j^gs  of  equal  length  AB  and  CD,  connected  each  at  one  end  (AC) 
flux  thus  ascertained.    The  chief  practical  material  so  far  discovered 

from  which  it  is  desirable  to  make  permanent  magnets  is  steel,  and  a                                     F.                                    F                  B 

experiment  shows  that   average   specimens  can   rarely  be   depended  '                                       I                                      I                    'i 

upon  to  develop  a  flux  of  more  than  3,000  to  5,000  gausses.     The  ,^ ^. 

preceding  calculation    has   shown   that   it   is   necessary   to  obtain   a 

/,              r        _,                         11       X         .I.-              .                   J      1  FIG.    I. — DI.\GRAM    OF   LECHER   SYSTEM. 

Ilux  of  3,750  maxwells  for  this  system,  and  that  224  ampere-turns 

were  required  for  the  purpose.     If,  therefore,  for  the  soft  iron  bar,  to  an  apparatus  producing  electrical  oscillations  of  high  frequency, 

coil  and  battery  of  Fig.  14  a  permanent  magnet  be  substituted  that  if  the  length  of  these  wires  is  one-quarter  or  any  multiple  thereof  of 

contains  3,750  maxwells,  the  same  effect  should  be  produced,  and  the  the  wave  length  of  the  electrical  oscillations  impressed  on  the  sys- 

rest  of  the  system  will  remain  as  previously  calculated.     On  the  basis  tern,  stationary  or  standing  electromagnetic  waves  are  set  up  along 

of  3,000  gausses  a  magnet  of  1.25  sq.  cm  would  be  needed.  the  wires,  which  thus  divide  up  into  quarter  or  half  wave  lengths 

•  with  nodes  and  loops  symmetrically  situated  on  each  wire.     In  Fig. 

Traction    in    South     Africa.  i  the  distances  AE  and  EF  are  one-half  wave-length,  FB  one-quarter 

wave-length ;   at  E   and  F  the  wave  of  electrostatic   energy  forms 

A  correspondent  or  the  Iron  Age  says  that  electric  operation  of  nodes,  at  B  it  forms  a  loop.     At  the  nodes  E  and  F  a  conducting 

railways   seems   to   be  the   mof  d'ordrc  in   South   Africa   just  now.  body,  as  a  wire  bridge,  may  be  placed  across  both  wires,  without  in- 

Sir    Percy    Girouard    foreshadows    a    new    departure    in    the    elec-  terfering  with  the  waves;  on  the  contrary,  the  use  of  such  bridges 

trification  of  the  Transvaal  railroad  system.     An  initial  scheme  is  to  has  the  advantage,  that  if  grounded,  they  lead  off  waves  of  another 

electrify   th«^  east   and   west   railroad   services    for   passengers   only.  wave-length  than  that  to  which  the  system  is  adjusted  or  tuned.     At 

coal  being  obtained  for  generating  purposes  alongside  the  line,  and  the  loop  B  all  the  energy  of  the  system  is  electrostatic;  therefore,  a 

a  suitable  site  for  the  power  station  being  naturally  indicated  at  the  sensitive  device  used  for  detecting  the  electrostatic  wave,  such  as  a 

colliery.     If  electric  trains  are  adopted  it  is  possible  that  the  pres-  coherer,  may  be  placed  most  advantageously  at  the  static  loop  B. 

ent  trains  of  seven  or  eight  carriages  running  every  hour  will  be  The  electromagnetic  wave  differs  in  phase  from  the  electrostatic 

changed  into  short  electric  trains  with  a  half  hour  or  20  minutes'  wave  by  a  quarter  wave  length,  so  that  the  loops  of  the  electrostatic 

service.    The  population  of  this  portion  of  the  Rand  is  increasing  at  wave  are  nodes  of  the  electromagnetic  wave  and  the  nodes  of  the 

such  a  rate  that  the  innovation  should  pay  for  itself  even  at  low  fares.  electrostatic  wave  are  loops  of  the  e'ectromagnetic  wave.     A  device 
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for  detecting  electromagnetic  waves  such  as  a  bolometer,  is  placed 
most  advantageously  at  the  loop  of  the  electromagnetic  wave. 

In  such  a  system  of  wires  the  period  of  vibration  is  independent 
of  the  distance  between  the  two  wires  and  of  their  diameters ;  such  a 
system  is  what  is  called  a  "distortionless"  circuit.  The  velocity  of 
propagation  thereon  for  high  frequency  oscillations  is  appro.ximately 
that  of  light.  The  Lecher  system  has  been  studied  thoroughly  by 
various  scientists,  as  it  is  simple  in  its  mathematical  and  theoretical 
aspects ;  its  constants  are  easily  calculated  and  regulated,  so  that  the 
dimensions  of  the  system  for  securing  definite  results  may  be  readily 
predetermined. 

The  most  important  characteristic  features  of  the  Lecher  system 
may  be  summed  up  as  follows :  It  is  to  a  high  degree  a  resonant 
vibrator,  that  is,  it  has  a  very  marked  period  of  its  own  and  is  very 
little  responsive  to  oscillations  of  any  other  frequency  than  its  own. 
It  is  a  poor  radiator,  and  consequently  a  persistent  vibrator,  persist- 
ing for  some  time  in  its  vibrations  once  they  are  set  up,  therefore 
producing  a  long  wave-train  and  damping  slowly.  By  reason  of  the 
stationary  waves  set  up  higher  potentials  are  obtained  than  are  other- 
wise possible.  The  nodes  and  loops  of  these  stationary  waves  are 
fixedly  located,  thus  enabling  connections  to  be  made  with  the  wires 
at  any  phase  of  the  wave  desired.  The  system  may  be  easily  and 
accurately  tuned  to  any  frequency  desired.  These  are  the  features 
which  make  the  Lecher  system  of  wires  especially  suitable  for  appli- 
cation in  wireless  telegraphy ;  on  the  transmitting  station  it  is  possible 
to  obtain  with  its  aid  for  each  signal  a  longer  and  better  sustained 
series  of  waves,  while  on  the  receiving  end  it  has  other  marked 
advantages. 

If  the  system  of  Figure  i  is  to  be  used  at  the  receiving  station,  the 
coherer  is  inserted  between  B  and  D,  C  is  connected  to  earth,  and  A 
to  the  vertical  conductor  or  antenna,  the  equivalent  length  of  which 
is  one-quarter  of  the  wave-length  of  the  natural  oscillation  to  which 
the  system  is  tuned. 

For  use  at  the  transmitting  station,  the  Lecher  system  may  be 
arranged  as  shown  in  Fig.  2,  which  represents  a  "static  method  of 
charging."  The  Lecher  wires  are  shown  as  of  one-half  wave-length. 
Inserted  in  the  bridge  across  their  ends  is  a  condenser.  In  shunt 
around  this  condenser  are  a  spark-gap  ^'and  the  secondary  coil  of  a 
transformer  T.  When  the  condenser  is  charged  to  the  breaking- 
down  point  of  the  spark-gap  S,  a  discharge  occurs  at  this  point,  and 
this  serves  as  a  connecting  bridge  between  the  parallel  wires,  and 
these  wires  are  set  in  vibration  as  a  Lecher  system.  Part  of  the 
energy  is  reflected  back  at  A  and  B,  forming  stationary  waves  with 
nodes  at  A  and  B.  A  part  goes  into  the  upright  conductor  or  an- 
tenna AD  and  is  radiated  outward. 

A  great  many  modifications  are  of  course  possible  with  the  Lecher 
system  in   the  receiving  and   transmitting  apparatus.     For   instance, 
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FIG.   2. — DE  FOREST  TR.\NSMITTING  STATION. 


instead  of  the  two  parallel  wires,  the  "wire  and  sheath"  arrangement 
may  be  used,  which  consists  of  a  wire  surrounded  by  a  coaxial  tubu- 
lar conductor  insulated  therefrom. 

In  Fig.  3  the  wires  C  and  D  are  the  simple  conductors  of  the 
Lecher  system,  one  of  them  being  earthed  ;  the  single  antenna,  how- 
ever, is  replaced  by  two  plates  A  and  B  which  may  be  considered 
simply  as  an  extension  of  the  Lecher  conductors.  If  the  planes  of 
these  two  plates  be  parallel  and  adjacent,  the  greater  part  of  the 
energy  is  concentrated  in  the  field  between  them.  The  region  of  the 
strongest  wave  propagation  is  outward  of  A,  and  as  the  plate  B 
tends  to  absorb  the  lines  of  force  which  proceed  in  its  approximate 
direction,  the  direction  of  strongest  propagation  is  perpendicular  to 


its  plane.  This  feature  enables  the  direction  of  propagation  of  the 
effective  energizing  or  signalling  waves  to  be  in  a  measure  con- 
trolled or  directed,  or,  in  other  words,  provides  for  the  maintenance 
of  a  neutral  zone  or  zones.  If  these  plates  be  mounted  so  as  to  be 
rotatable  upon  a  common  axis,  the  position  of  these  neutral  zones 
may  be  controlled,  and  the  sarhe  apparatus  may  thus  be  utilized  for 
signalling  in  any  direction 
desired,  while  approximate- 
ly ineffective  in  other  direc- 
tions. 

It  would,  of  course,  be 
very  inconvenient  in  prac- 
tice to  use  the  Lecher  sys- 
tem in  form  of  two  long 
parallel  wir6s.  De  Forest  ; — ' — 1 
has   found  that  the  follow-  Em- 

ing  convenient  arrangement 
is  equivalent  to  the  Lecher  '  ^ 
system.  He  twists  together 
the  two  wires  which  are  insulated,  so  that  they  form  a  twisted  pair, 
the  distance  between  them  being  regulated  by  the  thickness  of  the  in- 
sulation. It  is  desirable  that  the  pitch  of  the  twist  be  not  too  steep. 
The  twisted  pair  is  well  adapted  to  use  upon  a  spool  or  coiled  in  any 
other  manner  which  may  be  desirable  to  economize  space  or  to  se- 
cure portability.  In  practice  the  inventor  has  successfully  used  such 
wires  with  a  pitch  equal  to  three  turns  to  the  inch  wound  upon  a 


DE  FOREST  METHOD  FOR  DIRECTING 
WAVES. 
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FIG.  4. — METHOD  OF  TRANSFORMATION  OF  POTENTIAL. 

spool  about  three  inches  in  diameter  with  successive  turns  about  an 
eighth  of  an  inch. 

The  Lecher  system  finally  enables  one  to  raise  or  lower  the  po- 
tential by  simple  and  effective  methods.  It  is  well  known  that  tne 
mutual  induction  of  the  Lecher  wires  decreases  as  the  two  parallel 
wires  are  brought  closer  together  and  that  conversely  the  capacity 
of  the  system  is  increased  at  the  same  time.  Consequently  if  one 
system  of  such  parallel  wires,  as  A  in  Fig.  '4,  of  a  length  equivalent 
to  one-half  wave  length  of  the  vibration  transmitted  be  added  to 
another  system,  as  B,  of  the  same  period  of  electrical  vibrations,  but 
having  its  two  parallel  wires  farther  apart,  then  this  second  system 
B  may  take  up  the  impulse  transmitted  from  the  first  system  un- 
affected as  to  its  period  of  vibration,  yet  transformed  to  a  wave  of 
higher  potential,  but  of  correspondingly  diminished  magnetic  energy 
or  current.  Instead  of  using  different  distances  between  the  wires 
in  the  two  systems,  one  may  use  the  same  distance,  but  embed  the 
wires  in  one  system  in  a  different  dielectric  from  the  other ;  or  both 
methods — change  of  distance  between  wires  and  change  of  dielec- 
tric— may  be  combined.  When  desirable  to  still  further  increase  the 
self-induction  of  one  of  such  systems  of  parallel  wires  one  may  in- 
sert at  corresponding  points  in  each  of  the  two  wires  inductive  or 
momentum  coils  of  suitable  impedance.  Each  section  of  the  Lecher 
wires  should  be  of  a  length  corresponding  to  one-half  of  the  length 
of  the  wave  of  the  period  to  which  the  system  is  timed. 


A   Novel  Trolley  Pass. 


In  a  recent  publication  it  is  reported  that  President  Charles 
V.  Darcy,  of  the  Hoboken  (N.  J.)  Commissioners  of  Public  In- 
struction, has  received  a  silver  match  safe,  upon  which  is  carved  a 
perpetual  pass  on  all  tramway  lines  in  London.  The  box  is  one  of  a 
number  which  the  Duke  of  Marlborough  had  made  as  souvenirs  of 
his  visit  to  this  country  several  years  ago.  All  the  lines  in  London, 
however,  are  not  under  one  management :  nor  is  it  quite  understood 
where  the  Duke  gets  his  power  to  issue  dead-head  passes  over  them. 
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The  (iruhn    Tclcchirouraph  for   Transmission  of 
Hamiwritini:. 


On  page  561  of  vol.  39  (March  ay,  igoa)  of  Ki.eitkical  Woklo  ami 
Knoinkck,  wc  gave  a  brief  tiescriplion  of  a  new  form  of  telaiitograpli, 
iiivriitril  by  Mr.  li.  Karl  (.iriilin,  of  Dresden,  ticrniany.  In  tlic  fol- 
lowing  wc  give  a  full  iiliislrated  account  of  the  conslrnclion  and 
operation  of  this  interestinK  instrnnicnt  whicli  we  recently  insjiecled 
at  the  otVicc  of  Mr.  Thomas  F.  l-'itzluiRh  Lee,  of  Hrooklyn,  who,  to- 
gether with  the  inventor  and  Mr.  M.  llcrzka,  is  intiresicd  in  the 
introduction  of  the  instrument  in  the  L'nited  States. 

The  instrument  is  called  the  "telechirograpli"  and  is  a  device  for 
transmitting  hand-written  messages  and  reproducing  them  at  the 
receiving  station  in  the  hand-writing  of  the  sender;  it  is  to  be  used 
in  connection  with  the  telephone,  anil  it  is  stated  that  apparatus  now 
being  built  will  enable  one  to  tele- 
phone and  transit  a  written  message 
sinuiltaneously  over  the  same  wire. 
The  device  is  expected  to  find  great 
favor  with  stock-brokers  and  with 
the  business  world  in  general.  While 
the  instruments  exhibited  at  the 
Brooklyn  office  are  placed  there  for 
exhibition  only  and  transmission  takes 
place  from  one  room  to  another 
room  on  the  same  floor,  the  method 
has  been  used  in  Germany  for  trans- 
mitting messages  from  Dresden  to 
Berlin  (a  distance  of  about  200  km) 
and  is  said  to  have  given  entire  satis- 
faction. 

The  first  telautograph  was  in- 
vented by  Elisha  Gray^  and  the  fun- 
damental principle  employed  by  Gray 
has  been  adopted  by  those  who 
followed  after  him.  It  is  to  resolve  the  motion  of  the  pencil 
in  the  transmitting  station  into  two  rectangular  components,  to 
transmit  over  two  circuits  electric  effects  which  are  proportional  to 
these  two  components,  and  to  recompose  the  two  component  ef- 
fects again  at  the  receiving  station.  The  resultant  is  then  a  fac- 
simile of  the  message  or  design,  written  at  the  transmitting  station. 
Gray  used  current  pulsations  for  transmission.  Ritchie,  an  Eng- 
lishman, devised  a  telautograph'  similar  to  that  of  Gray  in  its  fun- 
damental principle.  The  pen  is  fi.xed  at  the  extremities  of  two  links 
which  are  fixed  to  the  arms  of  two  otherwise  independent  rheostats. 
Each  of  these  is  connected  through  a  battery  to  one  of  two  trans- 
Electromagnet; 


FIG.     I. — TRANSMITTING    AND 
RECEIVING    APPARATUS. 
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FIG.  2. — DI.\GR.AM    SHOWING  CONNECTIONS  DURING  TRANSMISSION. 

mission  lines.  Currents  varying  in  intensity  in  accordance  with  the 
movement  of  the  pencil  on  the  transmitting  station,  are  sent  over 
the  lines.  The  receiving  instruments  are  virtually  two  powerful 
d'Arsonval  galvanometers  or  instruments  of  the  Weston  type  with 
locally  excited  electro  magnets.  A  telephone  is  employed  in  con- 
nection with  the  instrument.  When  the  telephone  is  on  its  hook, 
the  writing  telegraph  is  connected  to  the  lines ;  and  on  removing 
the  telephone  the  writing  telegraph  is  disconnected  and  the  ordinary 

'  A  full  illustrated  description  of  the  Gray  telautograph  is  to  be  found  :n 
Electrical  World,   vol.  21,   1893,  page  220. 

'  A  full  illustrated  description  of  the  Ritchie  telautograph  was  given  in 
Electrical    World    and    Engineer,    1900,    vol.    36,    page    886. 


liliphuiic-  tuimeiliipMN  are  siib^lilultil.  I'ViJin  the  reports  published 
as  to  this  instrimu-nt,  it  appears  that  it  is  only  applicable  to  com- 
paratively slmrt  lines. 

The  tiruhn  lelcchirfigraph  is  in  its  iransmitling  devices  quite  sinji- 
lar  to  the  kitrhie  telautograph,  but  dilTers  essentially  from  it  in  the 
receiving  apparatus,  in  which  an  arrangement  is  employrd  which 
was  used  In-fore  in  the  I'ollak  and  Virag  liigh-speed  telegraph  sys- 
tem''. The  Iransmilled  currents  influence  two  electromagnets  which 
in  turn  cause  ;i  small  concave  mirror  to  move;  a  light  ray  from  a 
small  incandescent  lamp  falls  upon  the  mirror  which  reflects  it  tm  a 
sensitized  piece  of  pajier. 

I-'ig.  I  shows  the  whole  arrrangement  of  both  transmitting  and 
receiving  app;ir;itus,  the  former  being  shown  at  the  bottom,  the  latter 
at  the  top.  I  is  the  paper  on  which  the  sender  writes  the  message. 
30  the  photographic  paper  on  which  the  received  message  is  re- 
corded. On  the  transmitting  station  the  message  is  written  down 
by  means  of  the  pencil  J,  and  while  the  pencil  moves,  the  rods  3  and 
4  also  move  and  the  contacts  5  and  6  at  their  ends  slide  on  the  rheo- 
stats 7  and  8,  so  that  parts  of  these  resistances  arc  cut  in  or  out,  in 
conformity  with  the  motions  of  the  pencil.  Fig.  2  shows  diagra- 
matically  the  connections  while  a  message  is  transmitted,  each  trans- 
mission line  forms  a  shunt  on  the  local  circuit  of  the  battery.  It 
will  be  seen  from  this  diagram  that  when  the  contacts  slide  on  the 
rheostat,  the  currents  in  the  two  transmission  lines  vary;  and  these 
are  the  currents  which  influence  the  electromagnets  that  act  on  the 
mirror  in  the  receiving  station. 

Fig.  ,^  s1k)ws  how  the  motion  of  the  pencil   is   resolved  into  two 


FIG.  3. — DECO.M  POSITION  OF  MOVEMENT  OF  PENCIL  INTO  TWO  RECTANGULAR 
COMPONENTS. 

components,  and  how  electrical  effects  are  produced  which  are  pro- 
portional to  these  two  components.  The  pencil  may  first  be  placed 
at  A,  and  may  then  be  moved  to  point  B.  The  sliding  contacts 
move  in  the  same  time  from  E  to  £*  and  from  F  to  F^ ;  therefore, 
the  part  ££^  of  the  rheostat  /  is  cut  out  of  the  one  transmission 
circuit,  and  the  part  F  F^  of  the  rheostat  is  inserted  in  the  other 
transmission  circuit.  We  may  now  assume  that  the  arms  AE  and 
AF  are  very  long;  if  instead  of  moving  the  pencil  in  a  straight  line 
from  A  to  B,  we  first  move  it  from  A  to  C  and  then  from  C  to  B, 
the  lines  AC  and  BC  being  perpendicular  upon  each  other,  it  will  be 
seen  that  AC  =  FF^  and  BC  =  ££i.  In  other  words,  we  have  re- 
solved the  motion  AB  into  two  components  AC  and  BC,  and  the 
amounts  of  resistance  which  are  cut  in  or  out  from  the  transmission 
circuits,  are  directly  proportional  to  the  two  rectangular  components 
of  the  motion  of  the  pencil.  Of  course,  this  is  exactly  correct  only 
if,  as  supposed  above,  the  rods  AE  and  AF  in  Fig.  3  (the  rods  3  and 
4  in  Fig.  i)  are  very  long.  If  they  are  small,  the  above  argument 
will  not  hold  good,  and  there  will  be  considerable  distortion  of  the 
transmitted  signs  or  letters.  It  is,  of  course,  important  that  for 
practical  use  the  instrument  should  be  of  small  size,  and  for  this 
reason  the  rods  3  and  4  in  Fig.  i  should  be  short.  In  order  to  ac- 
complish this,  it  is  necessary  to  employ  some  device  counteracting 
the  distortion  which  otherwise  would  result.  The  inventor  states 
that  he  uses  suth  a  device,  but  does  not  want  it  to  be  described  at 
present,  as  the  patent  for  it  has  not  yet  been  granted. 

The  rheostats  in  the  transmitting  apparatus  are  constructed  by 
winding  insulated  wire  in  the  narrowest  possible  windings  in  con- 
tact with  each  other  upon  a  non-conducting  core,  while  the  insula- 
tion in  the  path  of  the  sliding  contacts  is  removed  from  the  surface 
of  the  spools,  but  in  such  a  way  that  it  remains  between  the  single 

'  See  Electrical  World  and  Engineer,  vol.  34,  1899,  page  34. 
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windings  of  the  latter.  Each  winding  therefore  forms  an  element  (if 
resistance.  In  Fig.  2  a  common  metallic  return  is  shown  f(jr  the 
two  circuits,  while  in  Fig.  i  the  earth  is  used  as  a  return ;  the  in- 
ventor proposes  to  use  the  lead  sheathing  of  telephone  cahles  fcjr  his 


1  IC.    4. —  riXECJlIKOCJKAPH    (.PENCIL   IN    ITS   REST). 

return  circuit.     14  in  Fig.  i  is  a  battery,  as  is  more  clearly  shown  in 
Fig.  2. 

The  receiving  apparatus  as  shown  at  the  top  of  Fig.  i,  contains  a 
small  electric  incandescent  lamp  33  which  throws  its  light  through  a 
small  slit  upon  a  concave  mirror,  35,  which  reflects  the  light  ray  to 
the  sensitive  paper  30.  The  mirror  is  attached  by  means  of  cement 
to  a  small  iron  plate  36  in  form  of  a  triangle ;  one  corner  of  the  lat- 
ter rests  upon  the  set-screw  27,  upon  which  the  mirror  can  oscillate. 
Beneath  the  two  other  corners  extend  two  armatures  which  are  sub- 
jected to  the  attraction  of  the  electromagnets  26  and  25;  only  the 
armature  40  which  belongs  to  the  coil  26,  is  shown  in  Fig.  I  ;  the  coil 
25  must  be  thought  to  be  behind  the  set  screw  27  in  the  figure  and 
the  armature  which  belongs  to  it  cannot  be  seen  therefore.  These 
armatures  undergo  oscillations  corresponding  to  the  component 
movements  of  the  transmitting  pencil ;  they  are  carried  by  flat  springs, 
not  shown  in  the  figure.     For  the  armatures,  permanent  magnets  are 


FIG.  5.— TELECIIIROr.R.M'H    IN  OPER.VTION. 

us^d,  and  the  iron  cores  of  the  electromagnets  25  and  26  are  short 
and  do  not  fill  the  hollow  space  of  the  coils  up  to  the  top.  A  large 
air  space  is  therefore  formed  between  core  and  armature,  and  this 
fact  is  said  to  assure  that  the  oscillations  of  the  armatures  are  di- 
rectly proportional  to  the  currents  in  the  magnetizing  coils.  To 
lessen  the  oscillations,  oil  damping  is  employed. 


The  following  arrangement  is  used  to  deviate  the  light  ray  from 
the  sensitive  paper  when  no  message  is  transmitted.  Upon  the  pen- 
cil 2  in  the  transmitting  station  (Fig.  i)  is  mounted  a  sleeve  22, 
under  the  influence  of  a  spring  adjacent  to  which  a  second  sleeve  23 
is  arranged.  The  sleeve  22  is  connected  through  a  wire  21  with  the 
sliding  contact  S,  while  the  sleeve  23  is  connected  through  24  with 
the  transmitting  circuit.  The  pencil  is  held  by  means  of  the  socket 
22  and  guided  over  the  paper.  If  placed  in  position  to  write,  the 
point  of  the  pencil  touches  the  paper  first,  whereupon  the  sleeve  22 
moves  downward  and  makes  contact  with  the  sleeve  23,  so  that  an 
electrical  connection  between  the  wires  21  and  24  is  effected;  the 
connections  are  then  those  shown  in  Fig.  2.  In  lifting  the  pencil 
this  contact  is  broken,  and  the  ray  immediately  oscillates  in  the 
direction  influenced  by  the  corresponding  branch  distant  circuit  to 
the  extreme  extent,  so  that  the  point  of  light  leaves  the  sensitive 
paper.  The  deviation  of  the  point  of  light,  however,  is  effected  more 
quickly  if  the  branch  distant  circuit  is  not  interrupted,  but  if  a  rela- 
tively strong  current  in  the  opposite  direction  is  sent  through.  For 
this  purpose  the  battery  52  is  provided,  whose  action  is  easily  under- 
stood ;  when   writing,  the  contact  between  22  and  23  is  closed  and 
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FIG.  6. — SPECIMEN   OF    HANDWRITING  AS  RECEIVED. 

the  battery  52  does  not  come  into  action  ;  53  is  a  resistance  in  series 
with  this  battery. 

In  practice,  of  course,  each  instrument  contains  both  a  receiving 
and  a  transmitting  apparatus.  When  a  message  is  completed,  a 
small  electric  motor  operated  by  an  independent  battery  in  the  re- 
ceiving device  is  set  in  motion.  This  motor  operates  a  train  of 
wheels  or  rollers  which  draw  the  portion  of  the  film  written  upon 
by  the  light  ray  through  a  developing  bath  and  out  again  through  a 
pair  of  rubber  drying  rolls  so  that  the  completed  message  is  deliv- 
ered about  35  seconds  after  the  sender  has  replaced  the  metallic 
pencil  in  its  rest.  In  improved  instruments  which  are  now  being 
built,  this  time  is  expected  to  be  shortened. 
°4i  Fig.  4  shows  the  instrument  in  its  present  form.  It  is  of  the  size 
of  an  ordinary  typewriter  box.  The  parts  of  interest  which  can  be 
seen  are  the  pencil  and  the  piece  of  paper  on  which  the  sender  writes 
his  message.  When  the  instrument  is  used  at  the  receiving  end,  the 
paper  with  the  photographic  record  of  the  message  is  delivertd 
through  an  opening  near  the  bottom  of  the  box.  The  message, 
reproduced  in  Fig.  6,  was  transmitted  and  received  in  the  presence 
of  our  representative.  It  shows  that  the  characteristic  features  of 
the  handwriting  of  the  sender  are  well  reproduced  by  the  instrument. 

In  Fig.  4  the  pencil  is  seen  in  its  rest  in  the  foreground  of  the 
upper  part  of  the  cabinet ;  Fig.  5  illustrates  an  operator  transmitting 
a  message.  In  both  illustrations  the  sheet  of  paper,  seen  at  the  lower 
corner  of  the  left  side,  contains  the  transmitted  message  when  the 
instrument  is  used  as  a  receiver. 
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Thirteenth  Animal  Mcciiiiu  of   the  Ounudian    lilcctrical 
Assuciatiun. 


The  Thirteenth  Annual  Convention  of  tlie  Canadiiin  Electrical  As- 
sociation \vi»»  hcKl  u\  the  city  of  Toronto,  with  heacl(|iiarlers  at  the 
King  Kdward  Hotel,  on  Wednesday,  Thur.sday  and  Friday,  Jinic  lo, 
II  and  12.  The  attendance  was  one  of  the  larRest  in  the  history  of 
the  Association,  and  the  interest  taken  in  the  discussion  of  the  vari- 
ous papers  brouKhl  before  the  lonvention  .lUKurs  well  for  the  future 
of  the  Association.  .Mdernieii  Starr  and  Ward,  on  behalf  of  the 
city,  extended  a  hearty  welcome  to  the  delegates  and  their  friends, 
which  was  ably  responded  to  by  Mr.  A.  A.  Dion,  of  Ottawa. 

Mr.  U.  !•".  Ree.sor,  inaiiaKor  Electric  Light  and  I'ower  Company, 
Lindsay,  Onl.,  occupied  the  chair,  and  at  the  opening  of  the  Con- 
vention on  Wednesday  morning  delivered  the  President's  annual 
address,  in  which  he  bespoke  for  the  papers  which  were  to  be  read 
a  free  and  thorough  discussion  so  thai  the  salient  points  in  each  might 
be  brought  out  or  criticised  and  in  this  way  the  members  present 
would  get  the  benefit  of  the  knowledge  imparted  to  the  fullest  de- 
gree. This  year  a  new  feature,  at  least  to  this  Association,  had  been 
inaugurated,  namely,  the  establishing  of  a  question  drawer  from 
which  he  felt  confident,  if  properly  followed  up,  much  benctit  would 
accrue;  and  following  along  the  lines  of  the  National  Electric  Asso- 
ciation he  suggested  that  a  new  oflicer  should  be  elected  to  be  named 
"Question  Bo.x  Editor,"  whose  duty  it  would  be  to  look  after  ques- 
tions pertinent  to  the  interests  of  light  and  power  companies  and 
electricity  generally. 

During  the  course  of  the  address  he  said  that  during  the  year  just 
passed  the  question  of  long  distance  power  transmission  had  en- 
grossed the  minds  of  capitalists  to  a  greater  degree,  perhaps,  than  at 
any  previous  period  in  the  history  of  this  country.  Rapid  strides  had 
been  made  in  development  in  this  direction  and  at  the  present  time 
some  very  extensive  plants  were  contemplated  and  under  construc- 
tion, notably  around  the  Niagara  Peninsula,  and  when  completed 
Canada  could  boast  of  having  some  of  the  largest  and  best  equipped 
electrical  installations  in  the  world.  He  referred  to  the  progress  in 
connection  with  wireless  telegraphy  and  said,  "Truly  electricity  has 
passed  its  'infancy'  stage" ;  let  the  use  of  electricity  be  suspended  for 
one  day,  yes,  even  for  one  hour,  and  our  whole  commercial,  if  not 
our  domestic  system,  would  be  paralyzed." 

He  referred  to  the  fact  that  the  tide  of  municipal  ownership  was 
in  full  flow.  Millions  of  money  had  been  invested  in  Canada  by  indi- 
viduals and  companies  in  lighting  and  power  development,  sanctioned, 
and  in  many  instances  induced  by  the  very  municipal  corporations 
that  were  now  clamoring  or  looking  with  longing  and  covetous  eyes 
at  a  business  that  had  been  carried  from  an  e.xperimental  stage  until 
it  had  become  to  all  appearances  a  factor  of  considerable  importance 
in  every  day  commercial  life.  He  characterized  it  as  a  case  of 
"Municipalities  gone  mad."  He  thought  the  experiences  of  the  past 
in  connection  with  this  matter  should  be  an  incentive  to  every  person 
interested  in  electricity  to  join  the  Association  and  bear  a  quota  of 
the  burden  in  connection  with  combatting  this  movement. 

He  acknowledged  with  thanks  the  cordial  invitation  extended  by 
the  National  Electric  Light  Association  to  the  officers  of  the  Asso- 
ciation to  attend  their  annual  Convention  which  had  been  held  a  few 
weeks  ago  in  the  city  of  Chicago,  and  he  was  pleased  to  say  several 
had  availed  themselves  of  this  pleasure. 

The  report  of  the  Secretary-Treasurer,  Mr.  C.  H.  Mortimer, 
showed  a  total  membership  of  375,  a  large  increase  over  last  year. 
The  report  also  showed  a  handsome  balance  to  the  credit  of  the 
Association. 

Professor  Owens,  of  McGill  University.  Montreal,  gave  a  brieW 
address,  during  which  in  the  name  of  the  Mayor  and  Business  Men's 
League  of  St.  Louis,  Mo.,  he  invited  the  Association  to  co-operate 
with  the  American  Institute  of  Electrical  Engineers  and  other  simi- 
lar societies  in  making  a  success  of  the  International  Electrical  Con- 
vention to  be  held  there  during  the  Louisiana  Purchase  Exposition 
in  TQ0.1 
■  ]\Ir.  John  Yule,  of  Guelph,  presented  the  report  of  the  Committee 
on  Legislation,  which  stated  that  the  Committee  had  met'and  agreed 
upon  3  plan  of  campaign  for  defence  of  the  Conmee  Amendments 
w^hich  were  threatened  by  a  bill  which  had  been  introduced  in  the 
Legislature  by  Mr.  Downey,  M.P.P.,  for  their  total  repeal,  and  the 
Committee  were  pleased  to  report  that  thej'  had  been  successful  in 
opposing  this  bill.  The  committee  asked  for  better  financial  support 
from  those  who  were  reaping  the  benefit  of  the  work  done,  as  by  the 


riToris  of  this  committee  miiiionii  of  dollars  had  been  saved  to  the 
companies  interested. 

The  ciuestioii  box  was  conducted  by  Messrs.  Hunt  aiul  Dmn  and 
proved  a  valuable  source  of  information  lo  the  members. 

On  Wednesday  afternoon  a  paper  on  the  training  of  the  IiikIi  ten- 
sion eiiKineer,  pre|iared  by  Mr.  Paul  Lincoln,  of  Pittsburg,  was  read 
by  Mr.  Charles  S.  Scoll,  chief  electrician  of  the  Westinghotisc  Elec- 
tric Company,  Pittsburg.  I'a.,  and  president  of  the  American  Institute 
of  Electrical  l-'ngineers.  The  paper  pointed  out  that  there  were  two 
schools  in  which  the  electrical  engineer  could  receive  his  training, 
but  only  one  in  which  he  must  receive  a  course  before  he  could  be 
called  a  high  tension  engineer.  Those  things  which  were  learned 
in  the  schools  equipped  with  professors  and  laboratories  and  mathe- 
matical text  books  must  be  supplemented  by  the  things  wliich  could 
only  be  learned  in  the  school  of  experience. 

Professor  (Jwen,  in  discussing  Mr.  Lincoln's  paper,  said:  "Hoili 
Mr.  Lincoln  and  Mr.  Scott  have  outlined  the  relations  which  should 
and  in  the  main  do  exist  between  the  college  and  practical  work  so 
clearly  that  remarks  by  me  arc  hardly  necessary.  However,  it  may 
be  said  that  within  comparatively  few  years  there  did  not  exist  as 
complete  and  satisfactory  an  understanding  between  the  college 
people  and  the  outside  world  as  now  I  am  glad  to  say  does  exist,  due 
in  large  part  to  the  interest  in  college  work  shown  by  such  men  as 
Mr.  Scott,  Mr.  Lincoln  and  the  officers  of  the  Wcstinghousc,  General 
Electric,  the  Bullock  and  other  large  manufacturing  companies.  They 
now  perfectly  well  understand,  I  think,  that  a  college  does  all  that  it 
can  be  expected  to  do  when  it,  in  the  short  time  it  has  to  give  to  the 
student,  gives  him  some  knowledge  of  the  fundamental  principles  of 
engineering  which  underlie  all  his  future  work.  The  tendency  in 
engineering  education  now,  as  far  as  I  am  able  to  observe,  is  to 
instruct  in  the  principles.  No  university  that  I  know  of  can  operate 
a  manufacturing  establishment  and  give  to  the  students  a  knowledge 
of  manufacturing  details.  It  is  quite  out  of  the  question.  It  is  most 
significant,  however,  that  the  majority  of  the  larger  electric  manu- 
facturing companies  select  their  young  men  almost  entirely  from  col- 
lege graduates,  saying  at  the  same  time  to  me  that  they  do  not  expect 
that  every  man  who  comes  from  the  college  will  make  an  engineer, 
but  that  it  is  the  best  material  from  which  to  draw  their  men.  Now, 
I  believe  that  there  are  men  going  out  from  the  colleges  to-day  per- 
haps better  trained  than  they  were  years  ago.  To  me,  as  a  man  con- 
nected with  an  engineering  school,  I  must  say,  if  it  is  so,  it  is  largely 
due  to  the  interest  and  assistance  of  the  outside  man.  I  remember 
very  perfectly  the  difficulty  ten  or  twelve  years  ago  I  experienced  in 
obtaining  permission  to  visit  the  works  of  any  one  of  the  larger  com- 
panies. I  was  fortunate  enough  to  know  Mr.  Scott,  and  I  got  into  the 
Westinghouse  Company,  where  I  spent  one  summer.  If  you,  gentle- 
men, who  own  and  operate  lighting  plants  desire  your  engineer  to 
further  inform  himself  about  high  tension  work  or  some  special  form 
of  new  apparatus  that  any  of  the  larger  companies  is  manufacturing, 
you  may  send  him  to  such  a  factory  and  he  will  be  kindly  received 
and  be  shown  everything :  and  he  will  go  away  with  very  much  more 
information  than  he  had  when  he  came.  In  line  with  what  Mr. 
Scott  had  said  you  might  also  send  your  men  on  trips  of  inspection 
.for  the  purpose  of  studying  local  conditions  which  are  similar  per- 
haps to  those  which  obtain  in  your  own  plant.  If  the  college  educa- 
tion is  supplemented  by  this  sort  of  training  you  will  then  have  or 
should  have  an  engineer.  The  college  does  not  make  you  an  en- 
gineer. The  college  man  is  not  in  any  sense  an  engineer,  but  he 
is  a  man  who  is  much  more  likely  to  become  quickly  an  engineer 
than  a  man  who  has  not  had  the  college  training.  It  is  only  the 
beginning  of  the  work.  Nothing  in  the  world  can  take  the  place 
of  experience." 

Mr.  Scott  and  Prof.  Ow^n,  who  had  spoken  with  reference  to  the 
educational  and  manufacturing  end  of  the  subject,  were  followed  by 
Mr.  Black,  who  spoke  with  regard  to  the  operating  end  of  a  trans- 
mission plant.  He  said  he  had  been  very  much  struck  with  one  re- 
mark to  the  effect  that  when  things  w-ere  designed  and  everything 
planned  out  so  that  you  would  naturally  expect  it  to  work  perfectly, 
it  did  not  always  work  that  way.  He  thought  that  had  been  the 
experience  of  almost  everybody  who  had  had  to  do  with  operating 
electrical  machinery.  He  w-as  very  much  pleased  to  notice  what  Mr. 
Scott  had  said  about  engineers  getting  together  and  trying  to  work 
together  for  the  benefit  of  electrical  engineers  at  large.  It  was  cer- 
tainly gratifying  to  younger  engineers  to  find  men  of  large  experi- 
ence who  were  willing  to  give  them  the  advantage  of  their  ex- 
perience. 

On  Thursday  morning  a  very  valuable  paper  was  read  by  Mr.  R.  T. 
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E.  Lozier  on  "Variable  Speed  Motors  and  Their  Relation  to  New- 
Shop  Methods,"  which  was  amplified  by  Mr.  Lozier  and  afterwards 
discussed  very  fully  by  Messrs.  llynes,  Gossler,  Leonard,  llignian 
and  otiiers. 

In  the  afternoon  o'f  the  same  day  two  papers  were  read,  one  by 
Mr.  G.  U.  G.  Holnian,  of  Quebec,  on  "Some  Points  Relating  to 
Submarine  Electric  Power  Cables,"  and  another  by  Mr.  J.  W.  Farley 
entitled  "High-Tension  Transformers." 

In  answer  to  questions  on  his  paper,  Mr.  llolman  stated  that  he 
though  it  was  inadvisable  to  use  lead  with  a  rubber  covered  cable, 
inasmuch  as  it  was  an  extra  precaution  which  their  experience  had 
shown  was  not  worthy  of  being  paid  for.  In  answer  to  a  question 
as  to  the  cable  versus  aerial  lines,  he  said  that  if  the  conditions  were 
favorable,  the  aerial  line  was  by  all  means  preferable. 

A  paper  was  also  read  by  Mr.  R.  J.  Russell,  of  St.  Louis,  Mo.,  on 
"Single  Phase  Motors  as  a  Means  of  Increasing  Station  Earnings." 

Amongst  those  noticed  as  being  in  attendance  were  J.  F.  Thorne, 
Pittsburg,  Pa. ;  H.  B.  Kirkland,  Chelsea,  Mass. ;  J.  M.  Leamy,  Buf- 
falo;  J.  W.  Pitcher,  Halifax,  N.  S. ;  R.  J.  Russell,  St.  Louis,  Mo.; 

F.  G.  Bolles,  Cincinnati,  O. ;  G.  A.  Patterson,  Brandon,  Manitoba ; 
A.  Warren,  New  York  City;  P.  H.  Hover,  New  York  City;  A.  P. 
Manning,  New  York  City;  C.  F.  Scott,  Pittsburg,  Pa.;  Dr.  R.  B. 
Owen,  McGill  University,  Montreal,  together  with  representatives 
of  the  various  companies  in  the  many  towns  and  cities  in  Canada. 

The  Canadian  Bullock  Electric  Manufacturing  Company  of  Mon- 
treal presented  each  person  in  attendance  with  a  white  button  con- 
taining a  number,  and  each  day  issued  a  neat  booklet  containing  a 
list  of  those  in  attendance  with  a  number  opposite  each  name  corre- 
sponding with  the  numbers  on  the  buttons,  which  provided  a  means 
of  identification  for  the  members  and  their  friends. 

The  social  features  of  the  Convention  consisted  of  a  tally-ho  drive 
to  points  of  interest  in  the  city  by  courtesy  of  the  Canadian  General 
Electric  Company;  an  excursion  by  special  steamer  and  band  con- 
cert at  Toronto  Island;  a  visit  by  special  cars  to  the  works  of  the 
Canada  Foundry  Company,  by  courtesy  of  the  company,  and  the 
annual  Association  dinner. 

Invitations  were  also  e.xtended  by  the  De  Forest  Wireless  Tele- 
graph Company  of  Canada  to  inspect  their  station  where  messages 
were  continually  being  sent  to  and  received  from  Hamilton,  a  dis- 
tance of  forty  miles ;  also  by  the  Metropolitan  Electric  Railway. 

In  connection  with  the  Question  Box  some  of  the  questions  asked 
and  answers  given  were  as  follows :  Question :  Is  it  advisable  to 
"ground"  secondaries  at  the  transformer  or  in  the  building  sup- 
plied?    Answer:     At  the  transformer. 

Answer  (No.  2)  :  To  ground  secondaries  at  the  transformer 
would  seem  to  be  the  more  preferable  method.  It  would  ensure  all 
consumers  lines  being  protected ;  whereas  grounding  in  the  building 
would  often  be  found  inconvenient  and  too  often  would  be  neglected 
altogether. 

Question :  Should  meters  be  tested  in  place  or  should  they  be  re- 
turned to  the  station  for  that  purpose? 

Ans. :     (i)  In  some  cases  in  place,  in  others  taken  to  the  station. 

Ans. :  (2)  Government  regulations  require  that  meters  should  be 
presented  to  the  Inspector  for  inspection.  To  test  in  situ  is  ex- 
tremely inconvenient  and  sometimes  impossible.  An  extra  fee  is 
charged  for  meters  so  tested. 

Question  :  What  has  been  the  experience  of  water  power  plants 
witli  the  maximum  demand  flat  rate,  controlled  by  a  Lacey  controller, 
or  similar  device? 

Ans.:  (i)  Systematic  inspection,  while  not  having  been  shown 
to  be  absolutely  necessary  so  far,  would  seem  to  us  to  be  very  ad- 
visable and  a  convenient  method  of  testing  controllers  in  places  de- 
sirable. 

Ans. :  (2)  An  experience  of  about  six  months  with  the  Lacey 
controller  would  indicate  that  it  furnishes  the  best  means  so  far  put 
on  the  market  to  deal  with  flat  rates.  Common  sense  would  dictate 
that  this  instrument,  the  same  as  any  other  device  for  measuring 
current,  should  not  be  allowed  to  go  for  an  indefinite  time  without 
inspection  and  test.  A  testing  box  equipped  with  standard  lamps  or 
some  other  suitable  load,  with  an  indicating  wattmeter  or  an  ammeter 
and  voltmeter  attached,  and  a  connecting  device  which  would  admit 
of  the  outfit  being  quickly  attached  to  the  circuit  near  the  controller 
would  probably  fill  the  bill.  In  setting  the  controller,  it  must  be  ad- 
justed to  carry  the  load  contracted  for  at  the  extreme  voltage  which 
the  circuit  is  subjected  to,  otherwise  the  controller  will  trip  when 
the  voltage  rises,  without  having  more  than  the  rated  number  of 
lamps  in  circuit. 


Ans.;  (3)  The  niaxinuun  demand  rate  by  a  Lacey  controller  suits 
quite  a  large  class  of  customers,  knowing  the  amount  payable  each 
month  regardless  of  the  hours  burning.  The  contractor  has  the  bene- 
fit of  the  load  lo  put  on  a  transformer;  no  meter  readings  and  fewer 
inspections. 

On  Friday  morning  the  officers  and  members  of  the  various  com- 
mittees were  elected  for  the  ensuing  year  and  resulted  as  follows: 
Mr.  J.  J.  Wright  (Toronto),  President;  J.  B.  Thornton  (Montreal), 
1st  Vice-President;  A.  A.  Wright,  M.  P.  (Renfrew),  2d  Vice-Presi- 
dent; C.  H.  Mortimer   (Toronto),  Secretary-Treasurer. 

Executive  Committee :  Messrs.  John  Yule,  A.  B.  Smith,  P.  G. 
Gossler,  A.  A.  Dion,  Gordon  Henderson,  B.  F.  Reesor,  C.  K.  Greene, 
C.  B.  Hunt,  J.  A.  Kammerer  and  H.  O.  Fiske. 

Conmiittee  on  Statistics  :  Messrs.  A.  A.  Wright,  D.  R.  Street  and 
J.  W.  Purceil. 

Committee  to  confer  with  Underwriters:  Messrs.  P.  G.  Gossler, 
A.  A.  Dion,  J.  J.  Wright,  G.  U.  G.  Holman  and  Mr.  Wight. 

Committee  on  Legislation  (Ontario)  :  Messrs.  Hunt,  A.  A.  Wright, 
Reesor,  Dion,  Breithaupt,  McCullouch,  J.  J.  Wright  and  J.  W.  Pur- 
cell,  with  power  to  add  to  their  numbers. 

(Quebec)  :  Messrs.  E.  A.  Evans,  J.  McCarthy,  P.  G.  Gossler, 
Sangster  and  Holman,  with  power  to  add  to  their  numbers,  the  first 
named  in  each  case  to  be  the  convenor. 

After  considerable  discussion  as  to  the  respective  claims  of  Hamil- 
ton and  Montreal  as  the  place  for  holding  the  next  Convention,  on 
a  vote  having  been  taken,  Hamilton  was  selected. 

On  the  recommendation  of  the  Committee  on  a  standard  system 
of  accounting  for  electric  lighting  companies  and  on  motion  of  Mr. 
A.  A.  Dion,  seconded  by  Mr.  A.  Williams,  the  report  of  the  Com- 
mittee on  standardization  of  accounts  made  to  the  last  annual  meet- 
ing of  the  Association,  was  received  and  adopted,  and  the  standard 
system  of  accounts  for  Electric  Lighting  Companies  recommended 
for  adoption  by  the  National  Electric  Light  .Association  of  the  United 
States,  was  recommended  by  this  Committee  for  adoption  by  the 
Canadian  Electrical  Association. 

•  On  motion  of  Mr.  C.  B.  Hunt,  the  Association  approved  of  the 
appointment  of  a  Question  Box  editor,  the  appointment  being  left 
in  the  hands  of  the  Executive  Committee,  an  appropriation  to  be 
made  from  the  Nicholls  Fund  to  be  made  towards  paying  for  prizes 
to  be  given  for  the  best  answers  to  questions  submitted,  and  to  defray 
the  necessary  expenses  in  connection  with  this  department. 

After  some  further  discussion  and  the  passing  of  votes  of  thanks 
to  those  who  had  contributed  to  the  success  of  the  Convention,  the 
meeting  adjourned  to  meet  in  Hamilton,  Ont.,  in  1904. 


The  Chicago  Independent  Telephone  Convention. 


It  is  hoped  and  believed  that  the  annual  meeting  in  Chicago  next 
week,  at  the  Auditorium  Hotel,  of  the  Independent  Telephone  Asso- 
ciation of  the  United  States,  will  be  of  unusual  interest,  and  will 
secure  a  large  attendance.  Mr.  J.  G.  Ihmsen  is  chairman  of  the 
local  committee  in  Chicago  which  has  been  putting  in  a  lot  of  hard 
work. 

The  programme  as  announced  by  Mr.  J.  B.  Ware,  the  secretary, 
is  as  follows:  June  24,  2  P.  M.— Address  of  welcome  by  Hon. 
Carter  H.  Harrison,  Mayor  of  Chicago;  response  by  Hon.  S.  P. 
Sheerin,  of  Indianapolis,  Ind. ;  annual  address  of  President  James 
M.  Thomas;  roll  call  of  States,  ten-minute  reports;  "Advantages 
of  Association,"  by  Hon.  C.  E.  Hull,  of  Salem,  111.,  president  Inter- 
state Telephone  .Association ;  "The  Telephone  and  the  Technica\ 
School,"  J.  C.  Kelsey,  professor  of  telephony,  Purdue  University, 
Lafayette,  Ind. ;  "Modern  Exchange  Construction,"  W.  H.  Johnson, 
general  superintendent  Frontier  Telephone  Company,  BufTalo,  N.  Y. ; 
"Independent  Telephone  Development  in  the  South."  by  C.  E.  Stin- 
son,  president  Memphis  Telephone  Company,  Memphis,  Tenn. ; 
"Western  Telephone  Development,"  J.  S.  l?ellamy,  Knoxville,  Iowa. 
6  P.  M.,  concert  in  Auditorium  Hotel.  8  P.  M.,  .special  train  to  San 
Souci  Park;  programme  of  entertainment  there  to  be  given  later. 
Jtme  25,  10  A.  M.— Patent  Litigation  Conmiittee  report,  Hon.  Hugh 
Dougherty,  of  Bluflfton,  Ind.,  chairman;  "Telephone  Discipline,"  by 
C.  E.  Tarte.  general  manager  Citizens'  Telephone  Company,  Grand 
Rapids.  Mich. :  "Eastern  Telephone  Development."  F.  A.  Demarest, 
general  superintendent  Interstate  Telephone  nd  Telegraph  Com- 
pany. Trenton.  N.  J.:  "Present  and  Future,"  Frank  L.  Beam,  Co- 
liinibus,  Ohio:  General  business;  election  of  officers. 
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Note    on    Artificial  lluorcbccncc   of  Living 
Human  Tissue. 

Hv    VSll.l.lAM   J.\MKS    MoKTON,   M.    U. 

If  a  solution  i>l°  Itisiilpliaic  of  (luiiiinc  or  of  the  nlkuloid  (|iiiiiiiu-, 
of  tiie  strength  of  one  grain  to  eight  ounces,  contained  in  an  ordinary 
glass  bottle,  is  siibjecled  to  .\-radiation  in  the  dark,  these  sohilions 
will  he  seen  to  ^low  with  llu-  line,  opalescent  \  iolel  ray  lluorescence 
of  (|uinine  solutions. 

Calculating  the  amount  of  hlood  in  a  human  body  to  be  one- 
thirteenth  part  in  weight  of  the  entire  body,  we  may  estimate  that  a 
person  weighing  ijo  pouiuls  will  contain  ten  pounds  of  blood.  This 
is  e(|uivalenl  to  ten  pints  or  e(|uivalenl  to  the  above  given  ratio  of 
one  grain  to  eight  ounces  of  water.  We  may,  therefore,  without 
doubt,  conclude  that  the  tluiils  of  a  per.son  to  whom  twenty  grains 
of  (|uiiiine  has  been  administereil  represent  a  solution  of  quinine 
e(|uivalent  to  that  mentioned  in  the  bottles;  and  cciually  when  such 
a  person  is  exposed  to  the  x-ray,  that  the  person's  tissue  will  be 
rendered  lluorescent  in  the  same  manner. 

The  quinine  may  be  administered  about  one  hour  before  the  ,\-ray 
treatment  and  in  a  dosage  of  from  five  to  twenty  grains. 

It  is  recognized  that  the  radiations  of  substances  exhibiting  a 
violet  color  possess  curative  properties  in  disease.  We  have  thus 
presented  to  us  by  this  new  procedure,  a  method  of  producing  fluor- 
escence in  niore  intimate  relation  to  the  tissue  elements  than  can  be 
gained  by  any  method  from  the  e.xterior.  In  this  manner  I  have  been 
treating  cancer  now  for  over  a  year,  and  with,  I  believe,  results  which 
could  not  be  attained  by  the  x-ray  alone,  though  this  is  purely  a 
clinical  deduction.  I  have  also  treated  cases  of  pseudo-Ieuk;cmia, 
chronic  malaria,  and  many  other  diseases,  not  necessary  here  to 
mention,  in  this  manner.  It  is  only  desired  in  this  communication 
to  present  briefly  the  method  and  the  possibilities  of  this  new  form 
of  application  of  fluorescent  radiations. 

Among  other  fluorescent  liquids,  some  of  which  may  be  used 
medically,  Mr.  W.  J.  Hammer,  in  a  recent  publication,  enumerates 
the  following:  Petroleum,  quinine.  Magdala  red,  eosine,  urani'ne, 
safifronine,  paviine,  aesculine,  amidoplithalic  acid,  fluorescine,  rhod- 
aniin,  tballeen,  resorcorufin,  and  resorcin  blue. 


Western  Union  Earnings. 

The  Western  Union  Telegraph  Company  issues  the  following 
statement  for  the  quarter  ended  June  30,  1903,  the  figures  for  the 
current  year  being  partly  estimated,  while  those  for  1902  are  actual : 

1903.  1902.  Changes. 

Xct   revenue    $2,000,000         $1,892,476     Inc.      $107,524 

Bond    interest     286.300  254,770     Inc.  3i,530 

Balance     $1,713,700         $1,637,706     Inc.        $75,994 

Dividends     $1,217,014         $1,217,009     Inc.  $5 

Surplus     $496,686  $420,697     Inc.        $75,989 

Previous    surplus     $12,515,341        $10,330,306     Inc.  $2,185,035 

Total   surplus    $13,012,027       $10,751,003     Inc.  $2,261,024 

The  above  statement,  partly  estimated,  yields  the  approximate 
figures  for  the  twelve  months  ending  June  30,  1903  as  follows : 

1903.  1902.  Changes. 

Xet    revenue     $8,206,773         $7,292,328     Inc.      $914,443 

Bond    interest     1.077.700  992,580     Inc.  85,120 

Balance     $7,129,073         $6,299,748     Inc.      $829,325 

Dividends     4,868,050  4,868,031      Inc.  19 

Surplus     $2,261,023         $1,431,717     Inc-      $829,306 

Previous    surplus     10.751,003  9,319,286     Inc.      1.431,717 

The  actual  returns  for  the  March  31,  1903,  quarter  were:  Net 
revenue,  $1,842,269;  bond  interest,  $286,300;  balance,  $1,555,969; 
dividends,  $1,217,014;  surplus,  $3,38.955;  previous  surplus,  $12,176,- 
386.    Total  surplus,  $12,515,341. 

Tek phone  War  in  Sweden. 

Great  public  inconvenience  has,  according  to  a  despatch  from 
Stockholm,  Sweden,  resulted  from  the  war  between  the  Swedish 
state  telephone  system  and  the  Stockholm  private  telephone  com- 
pany. The  private  company's  wires  are  confined  to  the  city  and  its 
suburbs.     The    government    having   broken    off    communication    be- 


tween the  two  systems,  patrons  ol  the  private  company  canncjt  talk 
with  the  provinces  where  the  State  system  is  in  control.  The  al- 
leged cause  of  the  trouble  between  the  two  interests,  as  presented  by 
the  government  authorities,  is  the  arbitrary  methods  pursued  by  the 
private  company,  wliicii  are  stated  to  be  inimical  to  the  interests  of 
people  of  all  classes  who  use  the  telephone.  I'ossibly  it  is  the  other 
w.<y  around. 


Recent  Electrochemical  Developments. 


By  Clinton  Paul  Townsend. 


l(i:i)IH  riON  (II'   IKON  OKKS. 

The  accomp.-iiiying  cuts  illustrate  in  vertical  and  luiri/ontal  section 
a  form  of  electric  resistance  furnace  recently  patented  to  Michael  R. 
Conlcy,  and  assigned  to  the  i-'leclric  Furnace  Company,  of  New 
York.  Mr.  Conley's  purpose  here  as  in  the  constructions  heretofore 
described  is  the  reduction  of  iron  ores  and  the  direct  production 
therefrom  of  steel;  to  this  end  the  furnace  is  fitted  with  two  sets  of 
superposed  resistance  band.s,  of  which  the  upper  accomplishes  the 
reduction  of  the  ore,  and  the  lower  maintains  the  metal  at  such 
temperature  as  will  permit  it  to  be  run  or  cast  direct  from  the 
furnace. 

The  furnace  comprises  a  fire-clay  or  fire-brick  stack  11,  the  shaft 
of  which  converges  downwardly  to  a  neck  12,  below  which  is  an  en- 
larged hearth  17  for  the  reception  of  the  metal.  Within  the  neck 
of  the  furnace  and  protected  from  the  weight  of  the  charge  by  em- 
bedding in  the  furnace  walls,  are  two  resistance  pieces  13,  composed 
of  graphite  and  fire-clay  in  proportion  to  one  to  three.  A  central 
resistance  plate  14  of  similar  composition  extends  across  the  furnace 
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SECTIONS  OF  ELECTRIC  FURNACE. 

midway  between  the  plates  13,  and  is  protected  from  the  superin- 
cumbent charge  by  a  fire-brick  partition  16.  All  of  these  plates  are 
reduced  in  cross  section  in  their  central  portions  in  order  to  increase 
the  heat  development,  and  are  protected  from  the  oxidizing  influ- 
ence of  the  ore  by  a  coating  of  magnesite  15.  Midway  of  the  hearth, 
and  encompassing  it,  is  the  lower  resistance  band  18,  sheathed  by  a 
magnesite  coating  19.     The  taphole  20  is  situated  below  this  band. 

The  advantages  of  the  electric  furnace  for  the  particular  purpose 
in  view  are  the  application  of  the  heat  to  the  interior  of  the  charge, 
the  close  regulation  of  the  temperature  to  the  necessities  of  the  re- 
action, and  the  fact  that  the  reduced  metal  comes  into  contact  with 
no  carbon  surfaces  other  than  the  carbon  mixed  w-ith  the  charge 
and  that  this  carbon  can  therefore,  in  theory  at  least,  be  accurately 
gauged  to  reduce  the  ore  and  carburize  the  metal  to  the  extent  de- 
sired. A  further  advantage  claimed  is  the  feasibility  of  the  reduc- 
tion of  fine  oxids  and  concentrates  without  previous  briquetting. 


June  20,  1903. 
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Boston  Edison  Company  Hearing. 


Considerable  inforiuation  of  interest  in  regard  to  the  business  of 
the  Edison  Electric  Illuminating  Company  of  Boston  was  brought 
out  on  June  9  at  a  hearing  held  before  the  Massachusetts  Gas  & 
Electric  Light  Commission,  on  the  question  of  issuing  20,000  new 
shares  of  slock,  amounting  to  $4,000,000,  to  pay  for  the  various  sub- 
urban electric  light  companies  which  have  recently  been  acquired, 
new  plant,  cables,  tubes,  etc.  President  C.  L.  Edgar  submitted 
a  large  number  of  detailed  figures  in  regard  to  the  proposed  ex- 
penditure. 

These  showed  in  brief  that  on  December  31,  1902,  the  company  had 
notes  payable  amounting  to  $683,000,  and  that  appropriations  for  the 
year  amounted  to  $97,000,  making  a  gross  debt  of  $780,000.  De- 
ducting $384,000,  the  balance  due  on  capital  stock  left  a  net  debt  of 
$396,000  at  the  beginning  of  1903.  This  balance  on  capital  stock 
is  to  be  paid  in  August.  The  1903  budget  of  the  company,  as  settled 
upon  by  the  officers,  amounts  to  $2,510,000,  with  an  additional  5  per 
cent,  for  contingencies,  a  total  of  $2,635,000.  Of  this  amount  the 
largest  item  is  for  the  new  L  street  station  in  South  Boston,  which 
is  now  under  construction;  and- it  is  hoped  that  it  will  be  completed 
by  December  I  of  the  present  year.  The  station  is  to  have  4  units 
instead  of  3,  and  wall  cost,  exclusive  of  the  coal  plant  on  the  harbor, 
$1,347,000.  The  estimated  cost  of  the  coal  plant  is  $103,000.  The 
e.xpense  for  tubes  and  cables  this  year  is  set  at  about  $329,000. 

The  suburban  electric  light  companies  which  have  been  accjuired 
and  the  cost  of  each  are  the  Milton  Light  &  Power  Company,  $71,000; 
Dedham  Electric  Company,  $135,000;  Blue  Hill  Electric  Company, 
$76,000;  Natick  Gas  &  Electric  Company,  $188,000;  Framingham 
Electric  Company,  $134,000;  Woburn  Light,  Heat  &  Power  Company, 
$269,000;  Somerville  Electric  Light  Company,  $627,000;  Needham 
Company,  $30,000;  Chelsea  Gas  Light  Company,  $287,000,  and  New- 
ton and  Watertown  Electric  Company,  $412,000,  a  total  expenditure 
of  $2,229,000.  All  but  the  Chelsea  and  Newton  companies  have  been 
purchased,  and  options  are  to  be  taken  up  on  these  last  two. 

The  total  stock  of  the  companies  to  be  cancelled  by  the  Edison 
Company,  when  it  gets  the  new  stock  asked  for,  is  $723,000;  total 
bonds,  $239,000,  and  total  debts  outside,  $280,000;  in  coupon  bonds, 
etc.,  $330,000;  a  total  of  $1,292,000.  For  this  amount  the  Edison 
Company  is  to  devote  the  proceeds  of  its  sale  of  stock  to  the  extent 
of  $1,500,000.  A  part  of  the  premium  received  will  be  used  towards 
paying  for  the  Chelsea  and  the  Newton  Companies. 

The  net  debt  of  December  31,  1902,  the  1903  budget  and  the  cost 
of  securing  the  outside  companies  amount  to  $5,260,000.  Of  this 
amount,  $300,000  in  undivided  profits  is  to  be  deducted,  and  also 
$1,730,000  of  capital  stock  that  has  been  authorized,  but  not  issued, 
leaving  a  debt  of  $3,230,000.  Expenditures  for  1904  are  estimated 
at  $1,610,000,  covering  the  cost  of  lamps,  service  meters,  a  new 
unit  in  the  power  station  and  general  extensions.  These  include 
possible  new  sub-stations  or  extensions  in  the  north  and  west  ends, 
and  in  Roxbury.  The  estimated  debt  on  December  31,  1904,  is  thus 
■$4,490,000.  Of  this  amount  the  company  wishes  to  fund  $4,000,000  in 
the  additional  stock  asked  for  at  the  present  time. 

The  debt  of  the  Edison  Company  is  largely  held  by  corporations 
and  individuals.  The  amounts  required  for  the  purchase  of  the 
suburban  companies  were  fixed  by  the  selling  price  of  the  stock- 
holders. The  Massachusetts  Gas  Companies  are  to  take  the  gas 
business  of  the  Newton  Company.  The  Edison  Company  intends 
to  run  the  electric  plant  at  Chelsea  and  supply  Chelsea  and  Somer- 
ville. It  will  close  practically  all  the  stations  to  the  south  and  west 
of  Boston  and  supply  the  districts  from  that  city.  The  system  of 
contracts  in  use  in  Boston  will  eventually  be  adopted  throughout 
the  system.  One  advantage  of  the  consolidation  will  be  the  supply- 
ing of  24-hour  service  to  all  the  cities,  a  privilege  which  they  do 
not  all  possess  at  present.    There  was  no  oppnsition  at  the  hearing. 


Philadelphia   Meeting  A.   I.    E,    E. 


The  fourth  regular  meeting  of  the  Philadelphia  Branch  of  the 
American  Institute  of  Electrical  Engineers  was  held  Monday 
day  evening.  June  8.  The  meeting  was  very  well  attended,  there  being 
over  three  hundred  visitors  and  members  present.  Mr.  William  J. 
Hammer  gave  his  lecture  on  "Radium  and  other  Radio-active  Sub- 
stances," which  was  freely  illustrated  by  experiments  and  lantern 
slides.  Mr.  Joseph  Menchen,  of  New  York,  through  his  representa- 
tive, Mr.  Eckhardt,  gave  some  examples  of  the  way  in  which  elec- 


tricity is  made  use  of  on  the  stage.  He  showed  various  scenic  effects, 
the  one  which  pleased  the  meeting  most  being  a  combination  of  the 
rising  moon  playing  upon  dashing  waters,  showing  the  reflection  of 
the  moonlight  on  the  water  ripples,  while  the  wind  is  driving  clouds 
across  the  sky.  He  also  showed  waterfalls,  snow  storms,  and  sand 
storms.  His  apparatus  was  inspected  by  the  members  with  much 
interest  after  the  meeting.  This  was  the  last  meeting  of  the  Branch 
for  this  season.     The  next  meeting  will  be  held  in  September. 


New  Telephone  Patents. 


"lo.\ding  telephone  lines. 
Attention  is  again  called  to  loading  of  telephone  lines  by  a  patent 
issued  to  H.  S.  Warren  and  G.  A.  Campbell  for  what  may  be  termed 
a  "terminal  taper,"  in  contradistinction  to  the  "terminal  transformer." 
With  any  wave  motion  it  is  universal  experience  that  when  there  is 
an  abrupt  change  in  the  character  of  this  medium  through  which 
that  wave  is  progressing,  a  reflection  more  or  less  complete  takes 
place  at  the  point  of  contact  of  the  two  dissimilar  media.  This  is 
clearly  recognized  in  the  reflection  of  light  at  the  surface  of  water, 
or  the  echo  or  reflection  of  sound  from  a  solid  body.  So  is  it  w^ith 
electric  wave  motions  progressing  in  conducting  media  such  as  a 
line  circuit.     If  such  a  circuit  be  composed  of  a  series  of  sections, 


FIG.    I. — VV.ARREN   .\ND  CAMPBELL  .  U  \DED  CIKCUIT. 

adjacent  sections  being  of  widely  different  electrical  characteristics, 
that  is,  having  combinations  of  resistance,  inductance  and  capacity 
such  that  their  resultant  effect  in  the  different  sections  is  markedly 
different,  then  a  very  considerable  reflection  will  take  place  at  each 
change  point.  With  loaded  telephone  working  where  long  toll  lines 
only  are  loaded  with  inserted  series  of  impedance  coils,  if  a  local 
unloaded  subscriber's  loop  or  local  trunk  line,  with  its  low  induct- 
ance, be  connected  as  an  extension,  the  reflection  loss  at  the  junction 
of  the  toll'  and  local  lines  becomes 
prohibitive.  The  terminal  trans- 
former was  the  first  suggestion  to 
overcome  this  difficulty,  the  primary 
and  secondary  windings  being  suit- 
ably proportioned,  respectively,  to  the 
unloaded  and  loaded  circuits.  Such 
a  transformer  is  not,  however,  a 
practical  success,  as  it  divides  the  cir- 
cuits into  two  distinct  conductive  "^ 
parts,  and  therefore  prohibits  the  use 
of  through  lines  for  direct  currents : 
for  example,  their  use  for  a  composite  fig.  2- 
or  simultaneous  telegraphic  and  tele- 
phonic conmiunication.  Furthermore,  it  has  been  found  difficult  to 
design  a  transformer  whicl;  will  not  introduce  losses  of  a  magnitude 
comparable  with  the  reflection  losses  to  be  overcome. 

The  terminal  taper,  which  to  all  intents  is  a  series  of  auto-trans- 
formers, serves  to  not  only  maintain  the  conductive  continuity  of 
the  wires,  but  at  the  same  time  to  avoid  reflection  losses.  This  de- 
vice is  represented  in  Fig.  I  by  the  windings  H,  H-,  H^.  C  C  C 
are  the  loading  coils  of  the  main  toll  line,  while  /,  /,  are  the  tele- 
phone instruments  at  the  ends  of  the  unloaded  local  circuits  U,  U-. 
The  two  coils  H,  H  are  balanced,  as  also  are  H-,  H-  and  H^,  H^ 
and  these  series  of  coils  are  so  proportioned  as  to  number  of  turns 
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iiml  rfM>laiii.i-,  iliat  i.ikrii  willi  llii.'  c:ij);icily  ol  tlic  coinli-iiscrs  A.,  A.-, 
etc..  Iiriilgcil  bclwt-i-n  tlitiii  a  Kcadiuil  tapering  oi  the  iiii|tc(laiicc  of 
tlic  circuit  takes  place  iii  pa^siiiK  llirutiKli  tlicin.  Tlm-i,  the  //,  // 
part  i)f  tlie  circuit  is  rclaiuely  like  that  oi  tlie  lnaiUil  purtioii  i>( 
the  hue  in  cliaraclerislic,  wliilc  tlie  //•',  //•'  eiul  is  similar  to  the  un- 
loaded end,  n  MilVicieiit  iiuiiiher  of  intermediate  stc|>>  being  used 
to  reduce  the  individual  retlectiuns  to  a  point  such  that  their  sum 
is  practically  small.  Messrs.  Warren  and  Campbell  have  assigned 
their  patent  to  the  Hell  Company,  the  holder  of  the  fundamental 
loading   patents. 

LAMP   JACK. 

Mr.  \V.  ]•!.  McCorniick,  of  Chicago,  has  patented  a  new  lamp 
jack  .md  assigned  his  patent  to  the  International  Telephone  Manu- 
facturing Company.  This  lamp  jack,  shown  in  I''ig.  2,  is  a  sort  of 
companion  piece  to  the  same  inventor's  strip  jack  patented  some 
time  ago.  As  will  be  seen,  all  strain  is  thrown  directly  on  the 
front  supporting  strip,  the  lamp  jack  being  in  skeleton  form.  An 
insulating  fibrous  sleeve  surrounds  the  lamp,  guides  it  into  position 
and  isolates  its  illuinination  to  its  own  bull's-eye.  It  will  be  inter- 
esting to  know  just  what  liber  will  be  selected,  for  experience  has 
shown  such  material  in  the  thin  sheet  necessary  for  tliis  work,  to 
warp  almost  out  off  recognition  in  the  immediate  presence  of  a 
source  of  heat,  and  hard  rubber  has  been  found  to  be  nearly  as  bad. 

A    ONE-WIRE    CENTRAL    ENERGY    BOARD. 

A  third  telephone  patent  is  that  for  a  one-wire  central  energy 
switchboard.  We  have  all  seen  the  three-wire  switchboard  of  the 
Western    Electric  Company,   followed   by  the  two-wire  switchboard 
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FIG.    3. — 0  CON  NELL  EXCHANGE  SYSTEIf. 

of  the  Kellogg  Company.  Now  the  Western  Electric  Company 
tries  to  go  one  better  in  the  production  of  this  switchboard,  the  pat- 
ent for  which  is  granted  to  J.  J.  O'Connell  and  assigned  to  them. 
As  will  be  noted  from  Fig.  3,  which  shows  the  general  circuit  to- 
gether with  a  sketch  of  how  it  is  proposed  to  avoid  cross-talk,  the 
connecting  cords  form  a  local  grounded  or  common  return  system, 
only  connected  with  the  subscriber's  line  system  by  the  agency  of 
repeating  coils.  It  will  thus  be  understood  that  each  subscriber's 
line  must  contain  primarily  such  a  repeating  coil..  One  side  of  this 
coil  serves  to  send  battery  to  the  subscriber's  line  and  repeat  the 
voice  currents  to  the  other  side  of  the  coil,  which  is  connected  be- 
tween the  jack  and  ground.  All  that  it  is  necessary  therefore  to 
complete  the  talking  connection  is  to  provide  a  single  conductor 
between  the  spring  jacks  of  the  two  lines  in  question.  This  sim- 
plicity of  cord  circuit  banishes  the  supervisory  lamp  from  the  cord 
circuit,  and  this  lamp  has  therefore  been  associated  with  the  answer- 
ing jack,  one  for  each  subscriber,  and  has  been  colored  red  to  be 
distinguishable  from  the  line  lamp.  Thus  red  lamps  will  flash  at 
various  points  of  the  switchboard,  which  will  have  no  significance, 
as  the  disconnection  can  only  be  made  by  the  operator  of  the  calling 
party.  The  system  is  therefore  a  one-light  supervision  system  with 
the  added  precaution  of  an  indication  of  "hang-ups"  at  a  portion 
of  the  switchboard  other  than  that  where  the  "hang-up"  exists. 
The  exact  operation  of  the  signals  and  the  combined  ringing  and 
listening  key  is  easily  traceable  and  need  not  therefore  be  further 
discussed. 


It  would  appear  from  the  iiieeting  held  in  Utica  on  June  10,  that 
the  dilTereiices  existing  in  the  iiidepeiidciit  telc))hoiie  ticld  in  New 
^urk  State  have  been  adjusted  so  that  the  New  York  Stale  Inde- 
I>endenl  Telephone  Association  may  be  said  to  represent  the  inter- 
ests charactiri/ed  by  its  title.  The  meeting  was  called  to  order  by 
President  (ieorge  K.  l-iiller,  of  Rochester,  N.  Y.,  who  discussed  the 
conditions  under  which  the  meeting  was  held  and  named  the  various 
points  in  lli<-  Slate  at  which  Independent  exchanges  had  been  estab- 
lished. With  regard  to  membership  in  the  Association,  he  proposed 
certain  changes  based  on  $2  for  the  first  100  tclc|)hones  and  $1  for 
each  additional  100  telephoned  up  to  500.  From  500  up  to  1,000,  50 
cents  for  each  additional  100.  Above  1,000,  25  cents  for  each  100, 
extra  assessments  for  any  one  year  being  limited  to  25  per  cent,  of 
the  annual  dues.  He  also  proposed  liber.il  treatment  of  the  supply 
trade. 

Mr.  C.  O.  Harris  read  a  paper  on  the  Growth  of  Independent 
Telephony  in  the  State  of  New  York,  and  Mr.  Potter,  of  Syracuse, 
read  a  paper  on  Uniformity  in  Telephone  Service. 

Officers  for  the  ensuing  year  were  elected  as  follows :  President, 
George  R.  Fuller,  of  Rochester ;  first  vice-president,  Howard  Hcn- 
(Irickson,  of  Albany  ;  second  vice-president,  J.  H.  Scofield,  of  New 
V'ork  City;  secretary  and  treasurer,  J.  B.  Ware,  of  Buffalo.  Execu- 
tive Committee:  H.  H.  Persons,  of  Buffalo;  B.  G.  Hubbell,  of 
Buffalo;  S.  B.  Rawson,  of  Niagara  Falls;  Edward  Davis,  of  Bing- 
haniton;  T.  H.  Ferris,  of  Utica;  J.  S.  G.  Edwards,  of  Gloversville; 
J.  S.  Brailey,  Jr.,  of  Herkimer,  and  T.  S.  Lane,  of  Jamestown. 
Inspectors :     C.  H.  Poole,  of  Utica,  and  C.  O.  Harris,  of  Rochester. 

During  the  evening  a  reception  was  held  at  the  Home  Telephone 
Company's  Exchange  of  Utica,  the  equipment  of  which  was  installed 
by  the  Stromberg-Carlson  Company,  including  a  lO-section  central 
energy  board. 

Among  the  manufacturing  interests  represented  at  the  Convention 
were  the  Sterling  Electric  Company,  Lafayette,  Ind. ;  Kellogg 
Switchboard  and  Supply  Company;  American  Electric  Telephone 
Company;  North  Electric  Company;  American  Novelty  and  Manu- 
facturing Company,  New  York  City,  and  the  Stromberg-Carlson 
Telephone  Company. 


Annual  Meeting  of  the  New  York  Electrical  Socifty. 


The  annual  meeting  of  the  New  York  Electrical  Society  for  the 
election  of  officers  was  held  at  the  Cafe  Boulevard,  New  York  City, 
June  10.  The  officers  elected  were:  President,  J.  J.  Carty ;  Vice- 
Presidents,  VV.  I.  Donshca,  Hobart  D.  Betts,  W.  S.  Barstow,  Doug- 
lass Burnett,  H.  C.  Tovviisend,  F.  C.  Bates ;  Secretary,  George  H. 
Guy;  Treasurer,  Henry  A.  Sinclair.  The  reports  of  the  secretary 
and  treasurer  showed  the  society  to  be  in  a  more  flourishing  condi- 
tion than  ever.  One  hundred  and  eighty-six  members  were  elected 
during  the  year;  there  were  26  resignations  and  3  deaths,  and  51 
were  struck  off  the  rolls  for  non-payment  of  dues.  The  net  gain 
in  membership  is  106,  the  present  membership  numbering  619.  The 
(luality  of  the  papers  presented  at  the  season's  meeting,  a  matter  of 
supreme  importance  in  this  organization,  has  been  fully  up  to  the 
exacting  standard  of  late  years,  and  there  is  a  feeling  of  confidence 
among  the  members  that  the  society  is  pressing  on  at  a  sure  and 
steady  gait  towards  the  i.ooo-member  mark.  An  excellent  dinner 
was  served  and  a  carefully  selected  musical  programme  was  ren- 
dered by  the  Hungarian  Band.  The  vocal  part  of  the  evening's 
entertainment  was  provided  by  Mr.  Charles  Stuart  Phillips,  whose 
rich  and  powerful  tenor  voice  rang  out  to  fine  advantage  in  several 
beautiful  compositions. 


Trolley  New  York  to  Boston. 


At  New  Haven,  Conn.,  on  June  16,  in  the  Superior  Court,  Judge 
William  T.  Elmer  granted  permission  for  the  construction  of  the 
last  link  of  trolley  line  necessary  for  a  complete  electric  road  between 
New  York  and  Boston,  paralleling  the  New  York  and  New  Haven 
from  the  Hub  to  the  Grand  Central  Station.  The  new  road,  upon 
which  work  will  be  begun  at  once,  will  connect  New  Haven  with 
Wallingford  and  is  about  six  miles  long. 


June  20,  1903. 
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CURRhNT  NEWS  AND  NOTES. 

VTlLllY  IJI'  TLLIWHOMi.— The  New  York  and  New  Jersey 
Telephone  Company  has  just  removed  the  telephones  from  all  sub- 
urban public  schools  and  municipal  courts  because  of  the  failure  of 
the  fusion  administration  to  pay  tolls  for  the  last  two  years.  By  the 
use  of  the  telephone  much  time  was  saved  by  both  the  courts  and 
the  lawyers,  cases  being  called  to  suit  the  convenience  of  both  sides 
and  promptly  disposed  of.  In  the  public  schools  the  telephone  was 
used  by  the  principals  to  summon  substitute  teachers  and  to  report 
to  the  board  rooms,  saving  many  hours  to  the  scholars  in  cases 
where  teachers  failed  to  report  and  enabling  the  principals  to  remain 
at  their  posts. 


FKOPOSEU  PATENT  LAIVS  IN  MEXICO.— UnAtr  date  of 
May  16,  1903,  Consul  W.  VV.  Canada,  of  Vera  Cruz,  says :  "A  bill 
has  been  laid  before  the  Congress  of  Me.xico  providing  that  trade- 
marks shall  be  registered  and  patents  for  inventions  granted  with- 
out previous  investigations  respecting  their  novelty  or  originality. 
Petitions  for  registrations  of  trade-marks  and  applications  for  patent 
rights  are  to  receive  prompt  attention,  and  measures  shall  be  taken 
to  effect  a  reduction  in  the  charges  made  for  such  service.  A  special 
code  of  penal  laws  for  the  prevention  of  fraudulent  uses  of  trade- 
marks, etc.,  and  violation  of  patent  rights  is  to  be  prepared.  The 
law  to  be  enacted  shall  be  in  accordance  with  the  convention  of 
Paris,  March  20,  1883,  that  there  may  be  no  impediment  to  Mexico 
joining  the  International  Union  for  the  Protection  of  Industrial 
Rights." 


ELECTRICITY  IN  SURGERY. Surgery  without  the  use  of 
ligatures  was  advocated  in  Europe  recently  by  Dr.  Andrew  J.  Downes, 
of  Philadelphia,  who  has  just  returned  from  Madrid,  whither  he  went 
10  attend  the  International  Medical  Congress.  Dr.  Downes  read  a 
paper  on  "Electro-Thermic  Hacmostasis  in  Abdominal  Surgery." 
Practical  demonstrations  of  this  method  of  performing  surgical 
operations  without  employing  ligatures  were  given  by  Dr.  Downes 
at  clinics  in  several  cities  in  Europe.  In  all  surgical  operations,  as 
usually  performed,  hemorrhage  is  controlled  by  the  use  of  ligatures. 
The  new  method  consist  of  the  use  of  various  sized  pressure  forceps, 
of  special  design,  in  the  blades  of  which  is  an  insulated  piece  of 
platinum,  which  is  heated  by  the  passage  of  a  suitable  electrical  cur- 
rent through  it.  It  cooks  the  tissue  under  pressure,  obliterating  its 
blood  vessels.     The  process  is  an  absolutely  aseptic  one. 


CUTTING  WESTERN  UNION  WIRES.— \t  Philadelphia,  on 
June  II,  in  a  decree  by  Judge  Acheson  in  the  United  States  Circuit 
Court  of  Appeals,  the  order  of  the  Circuit  Court  of  New  Jersey,  on 
January  2 1  last,  directing  that  the  Pennsylvania  Railroad  and  the  United 
New  Jersey  Railroad  and  Canal  Company  be  restrained  from  in  any 
manner  interfering  with  the  use  and  operation  of  the  telegraph  lines  of 
the  Western  Union  Telegraph  Company  until  the  right  of  way  dis- 
pute is  finally  decided  by  the  Supreme  Court  of  the  United  States,  was 
reversed.  This  decree  practically  declares  that  the  demolition  of  the 
telegraph  company's  poles  and  wires  by  the  railroad  company  was 
justified  legally  and  is  a  flat  refusal  by  the  court  of  the  order  for  stay 
of  proceedings  petitioned  for  recently  by  counsel  for  the  telegraph 
company.  Should  any  poles  or  wires  still  remain  untouched  they  may 
now  be  torn  down.  The  Appellate  Court's  decree  covers  less  than 
one-half  of  a  typewritten  page,  and  sets  forth  no  grounds  for  the 
reversal  of  the  lower  court's  injunction. 


CHEMICAL  ELECTRIC  SIGN.-  \  patent  was  granted  on  June  9 
to  Mr.  Harry  B.  Wren,  of  Washington,  D.  C,  for  an  electric  sign. 
It  is  composed  of  parts  of  suitable  form  made  of  Jk  conducing  ina- 
terial  and  embedded  in  a  foundation  of  non-conducting  material ; 
they  are  connected  in  a  suitable  manner  by  wires  to  the  electric  sup- 
ply circuit.  The  principal  point  of  the  invention  is  that  these  con- 
ducting elements  are  covered  or  permeated  with  a  chemical  com- 
poiuid  which  changes  color  with  change  of  temperature  or  other 
change  of  state.  Tire  following  prescription  is  given  for  such  a 
compound :  mix  one  part  of  pow  dcred  cobalt  and  four  parts  of  aqua 
regia,  add  one  part  of  sodium  chloride,  and  sixteen  parts  of  water, 
filter  and  mix  with  gum  to  the  consistency  of  paint.  When  the 
electric  current  is  turned  on,  the  temperature  of  the  conducting  ele- 


menis  changes  and  the  outline  of  the  design  appears  in  a  color  dif- 
ferent from  that  at  normal  temperature.  Similar  effects  may  be 
produced  by  means  of  electromagnets,  which  attract  metallic  filings 
of  various  colors  and  produce  the  outline  of  the  letter  or  character 
desired. 

THE  UNION  ENGINEERING  BUILDING.— M  the  meeting 
at  Asheville,  N.  C,  last  week  of  the  American  Society  of  Civil 
Engineer^,  action  was  taken  in  regard  to  the  participation  of  the 
Society  in  the  million-dollar  building  presented  lately  by  Mr.  Andrew 
Carnegie  to  such  of  the  national  bodies  as  wished  to  share  in  it, 
and  the  Engineers'  Club,  of  New  York  City.  It  resolved  that  the 
Board  of  Direction  be  authorized  to  ascertain  whether  suitable  ac- 
connnodations  can  be  obtained  for  the  Society  in  the  proposed  new 
building,  with  provisions  for  future  needs,  and  also  to  make  such 
investigations  and  hold  such  conferences  as  may  be  necessary  on 
the  advisability  of  the  acceptance  of  Mr.  Carnegie's  gift  by  the 
Society.  It  was  also  resolved  that  the  Board  of  Direction  be  au- 
thorized to  co-operate  to  this  end  with  the  other  organizations  con- 
cerned, and  that  it  be  requested,  provided  it  is  satisfied  that  suitable 
accommodations  can  be  obtained  and  that  acceptance  of  the  gift  is 
otherwise  practicable,  to  send  members  of  the  Society  a  letter  ballot, 
by  means  of  which  direct  expression  of  the  wishes  of  the  Society 
in  the  matter  may  be  secured,  and  to  accompany  such  ballot  by  state- 
ment of  the  reasons  for  and  against  uniting  in  the  scheme  with  the 
other  organizations.  It  was  resolved  that  the  Board  of  Direction, 
in  case  a  majority  of  the  members,  as  shown  by  the  letter  ballot,  are 
in  favor  of  uniting  with  the  other  organizations,  is  authorized  to 
proceed  in  behalf  of  the  Society  in  carrying  out  the  project.  It  was 
also  voted  that  the  letter  ballot  provided  in  the  foregoing  resolution 
should  be  presented  to  the  Society  with  the  usual  sixty  days'  notice, 
and  an  opportunity  for  discussion  at  the  next  annual  meeting.  The 
Boston  chapter  has  recently  voted  overwhelmingly  in  favor  of 
accepting  Mr.  Carnegie's  generous  offer. 


MAGNETIC  SUSPENSION  FOR  INSTRUMENTS.— Tv>-o  pat- 
ents for  magnetic  suspension  devices  were  granted  on  June  9,  the 
one  to  Mr.  Frank  P.  Cox,  of  Lynn,  Mass.,  the  other  to  Mr.  William 
H.  Pratt,  of  Lynn,  Mass.,  both  assigned  to  the  General  Electric  Com- 
pany. Mr.  Cox  annuls  or  diminished  the  mechanical  friction  due 
to  the  weight  of  the  shaft  of  an  electric  meter  in  the  following  way  : 
The  shaft  is  held  in  position  by  two  bearing  rings  at  the  upper  and 
lower  ends  and  the  magnetic  suspension  device  is  placed  at  its  upper 
end.  It  consist  of  an  iron  body  of,  a  form  which  may  perhaps  be 
best  described  by  assuming  an  rxi  being  revolved  around  its  middle 
axle  which  is  in  direction  of  the  shaft;  it  consists,  therefore,  of  an 
outside  ring  and  an  axle  in  the  center,  the  ring  being  closed  by  a 
circular  iron  plate  at  the  top,  and  polar  projections  being  provided 
at  the  bottom ;  the  magnetising  coil  is  wound  around  the  axle  in  the 
center.  In  this  way  a  strong  magnetic  flux  is  produced,  the  lines  of 
force  being  radial  and  horizontal.  In  the  annular  space  through 
which  the  flux  passes,  an  annular  mass  of  soft  iron  is  placed  so  as 
to  nearly  fill  Ihis  space,  small  air-gaps  only  being  left.  This  iron 
ring  is  supported  on  a  number  of  arms  of  non-magnetic  material, 
connected  to  the  upper  end  of  the  shaft  of  the  instrument.  The 
magnetic  flux  holds  the  iron  ring  in  such  a  position  that  the  weight 
of  the  shaft  and  armature  is  supported  wholly  independent  of  any 
mechanical  bearings.  The  patent,  granted  to  Mr.  William  H.  Pratt, 
is  for  a  similar  arrangement ;  the  magnet  is  also  assumed  to  have  one 
of  its  poles  annularly  shaped  and  surrounding  the  other;  the  flux 
passes  between  the  poles  in  horizontal  radial  lines,  and  in  this  space 
the  annular  armature  is  placed  which  bears  the  shaft  of  the  instru- 
ment. So  far  the  arrangement  is  exactly  the  same  as  in  the  above 
patent  of  Mr.  Cox.  But  Mr.  Pratt  points  out  that  this  arrangement 
in  general  has  the  disadvantages  that  if  the  annular  armature  has  a 
comparatively  small  circumferential  reluctance,  whenever  it  is  dis- 
placed sidewise  there  is  a  tendency  for  the  flux,  or  part  of  it,  to 
enter  the  armature  at  one  side,  flow  half-way  around  the  armature, 
and  go  out  at  the  other  side.  This  flux  then  tends  to  hold  the  arma- 
ture permanently  displaced.  To  reduce  this  tendency,  Mr.  Pratt 
arranges  the  magnetic  circuit  of  the  armature  in  such  a  manner  as 
to  oppose  but  little  reluctance  to  the  passage  of  a  radial  flux,  and 
considerable  reluctance  to  the  passage  of  a  circumferential  flux. 
This  is  accomplished  by  the  use  of  an  armature  formed  of  blocks  of 
magnetic  material  separated  by  air-gaps.  He  thus  overcomes  the 
tendency  to  hold  the  armature  permanently  displaced  when  once 
accidentally  displaced. 
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I-IKI-  /.V  .i  M.lGAkA  y'/-./.Y7  -AiiuKlniK  m  a  \>y<.->-^  .livpaidi. 
a  lire  III  llic  works*  of  the  old  Uury  Cliciiiual  Work'.,  at  NuiKara 
I'alls,  ilcjitroycd  ten  iraiisfoniicrs  aiul  six  rotary  coii\crtcr>  a  few 
«lays  aKo.  llic  daniaKe  is  (jiveii  as  $iuo,(xx>.  Tlic  works  are  located 
on  the  lands  of  the  Niaxara  Power  Coinpany  ami  pnuliur  yellow 
|)|ios|ilu)rtis  and  potassium  chlorate. 


K.U'IUM  AM)  UyiiSIOHl  .-A  cable  dispatch  fium  ll.ilni, 
Cierniany,  of  June  7,  says:  "Dr.  Lundeii,  a  German  scientist,  says  he 
has  proved  by  experiments  that  rays  rellccted  from  radium  enable 
the  blind  to  sec  more  or  less  clearly,  lie  instances  the  cases  of  two 
Russian  blind  boys  who  permanenily  rcRaiiu-d  their  sight  through 
the  u-.e  of  these  rays." 


MUNICIPAL  HUiCTRICIAXS.—'Yhc  liighth  Animal  Conven- 
tion of  the  International  .Association  of  Municipal  I'^lectricians  will 
be  hiUl  in  the  baniput  hail  of  the  Hotel  Rudolf.  .Atlantic  City,  N.  J., 
Wednesilay,  Thursday  and  Friday,  September  2,  3  and  4,  190J.  The 
following  rates  have  been  secured  from  the  hotel:  $3  each,  one  or 
two  persons  in  one  room;  $2.50  each,  three  or  four  persons  in  one 
room  and  two  beds;  with  bath,  $4.50  one  person  and  $7.50  for  two 
persons.  Those  desiring  rooms  should  write  to  Mr.  William  Coch- 
ran, manager,  Hotel  Rudolf.  The  following  papers  have  bee;i 
promised:  "The  Best  Methods  for  Lighting  Small  Cities,"  "Classi- 
fying of  Records  of  Electrical  Departments,  and  Standard  Siiecifica- 
tions  for  Supplies  and  Contracts,"  "Importance  of  the  Fire  and  Police 
Telegraph  Systems."  There  will  also  be  a  "topical  discussion"  of 
Line  Construction,  which  is  expected  to  bring  out  all  the  different 
ideas  of  the  several  members  in  relation  to  this  important  cpiostion. 
An  exhibit  will  also  be  made  of  apparatus. 


IIESTIXGHOUSE  IN  C A. \. I IJ A. —  I- or  some  years  past  the 
Westinghouse  people  have  had  air-brake  works  at  Hamilton.  It  is 
now  proposed  to  amalgamate  the  Canadian  air-brake  business  with 
that  of  a  new  Canadian  Westinghouse  Electric  Company.  A  meet- 
ing of  the  organization  committee  was  held  recently  at  Hamilton 
when  the  following  gentlemen  were  present:  Mr.  H.  H.  Westing- 
house, vice-president  of  the  Westinghouse  Air-Brake  Company  of 
Pittsburg:  Mr.  J.  F.  Miller,  secretary  of  the  same  company;  Mr. 
L.  A.  Osborne,  fourth  vice-president  of  the  Westinghouse  Electric 
and  Manufacturing  Company  of  Pittsburg;  Mr.  Warren  Y.  Soper, 
of  Ottawa,  and  Mr.  Paul  J.  Myles.  of  Hamilton.  It  is  understood 
that  a  number  of  influential  Canadians  will  be  financially  interested 
in  the  new  undertaking.  The  importance  of  this  addition  to  Cana- 
dian industry  cannot  be  overestimated.  The  business  in  Canada  of 
late  years  has  grown  to  such  proportions  that  it  warrants  the  estab- 
lishment of  a  domestic  factory  to  be  devoted  to  the  demands  and 
interests  of  the  Dominion.     The  capital  will  be  $2,500,000. 


WIRELESS  AT  SEA. — A  new  application  of  wireless  telegraphy 
is  noted  by  the  captain  of  the  Kaiser  U'ilhelm  II  of  the  North  Ger- 
man Lloyd  Steamship  Company.  On  a  recent  voyage  across  the 
Atlantic  to  New  York  he  had  been  unable  to  obtain  an  observation 
throughout  the  entire  voyage,  but  approaching  the  British  Isles  he 
became  convinced  that  he  was  nearing  land  and  was  unable  to  ascer- 
tain his  exact  location.  He  directed  the  Marconi  operator  to  send 
out  a  message,  and  received  a  response  from  the  Crookhaven  station. 
This  did  not  betray  the  location  of  the  ship  to  the  captain  any  more 
definitely  than  his  dead  reckoning  had  done.  A  second  message 
was  sent  to  the  Crookhaven  station,  requesting  that  a  sharp  lookout 
be  kept,  and  that  when  the  fog  whistle  was  first  heard  a  dispatch  be 
immediately  sent  to  the  ship  notifying  them  to  that  effect.  Several 
hours  later  a  message  was  received  on  board  the  vessel  saying : 
"We  have  just  distinguished  your  fog  whistle."  Crookhaven  was 
then  requested  to  sound  its  fog  signal  at  stated  intervals,  and  by  this 
means  the  Kaiser  IVilhehn  was  able  to  definitely  ascertain  its  loca- 
tion. On  the  return  voyage,  the  same  ship,  when  350  miles  out  from 
Nantucket  light,  reported  her  approach  to  this  coast  by  means  of  re- 
laying from  the  steamship  Minnehaha,  which  was  150  miles  nearer 
the  lightship  than  the  German  vessel.  It  was  thus  enabled  to  report 
its  arrival  twelve  hours  earlier  than  it  would  otherwise  have  been 
able  to  do. 


Rhrt-.AIIM,  liRI.AR  lUR  1:1.1X1  RU  CIRCl'lTS.-  A  patent 
was  granted  on  June  9  to  Mr.  Leo  Daft,  of  Ealmg,  the  electric  rail- 
way pioneer,  ami  Mr.  .Mfred  Williams,  of  Wiinbledcin,  England,  for 
a  reiivalitiK  break  for  electric  circuits.  The  chief  advaiitaBes  of  this 
break  are  said  to  be  that  the  frei|Uency  can  wilhin  wide  limitit  be 
regulated  to  any  desired  degree;  the  fraction  of  the  period  during 
wiiich  coiiiacl  occurs  before  break  can  be  regulated;  the  rapidity  of 
the  severance  of  the  surface  at  the  desired  moment  is  a  maximum. 
The  two  surfaces  when  in  contact  are  caused  lo  move  relatively  to 
one  another:  this  has  the  efTcct  of  displacing  any  impurities  between 
the  surf.ices  and  allows  ihcin  to  come  into  more  intimate  contact. 
The  points  of  the  two  surfaces  which  mutually  part  company  when 
the  break  occurs  are  changed  in  each  successive  break,  so  that  the 
condition  of  the  surfaces  is  rendered  more  permanent  on  account  of 
the  distribution  of  the  unavoidable  wear  and  tear,  due  t>>  sparking 
over  the  whole  area  of  contact  uniformly.  An  electric  motor  drives 
the  break,  and  a  rheostat  is  used  for  regulating  the  speed.  Several 
forms  of  the  apparatus  are  described.  In  one  form  the  surfaces  of 
contact  are  two  parallel  concentric  circular  plane  areas.  One  is  cause<l 
to  turn  in  its  plane  about  its  center  through  a  small  angle  in  each 
contact,  the  other  not  rotating.  The  contact  surfaces  arc  of  platinum 
and  immersed  in  a  bath  of  non-conducting  fluid,  such  as  alcohol, 
petroiiiini,  iM  iitlier  hydrocarbon;  the  fluid  serves  to  quench  the 
spark  :uiil  llic  beaker  collects  the  platinum  dust  so  that  it  may  be 
recovered.  In  a  modification  of  this  form  of  apparatus,  the  contact 
surfaces  are  eccentric  to  one  another  and  both  surfaces  are  caused 
to  revolve.  In  another  modification  one  of  the  surfaces  consists  of 
the  rim  of  a  circular  disk  which  is  caused  to  rotate  on  its  axis  and  the 
other  surface  is  concave,  of  the  same  shape  as  a  portion  of  the  rim 
of  the  disk.  The  fork  which  carries  the  revolving  disk  is  part  of  a 
pivoted  lever  which  is  caused  to  make  angular  reciprocations.  In 
another  modification,  the  fork  which  carries  the  revolving  disk  is 
mounted  so  as  to  make  linear  reciprocations,  and  the  other  electrode 
is  adapted  to  have  its  constant  surface  changed  at  intervals  when  the 
surface  in  use  has  become  unduly  worn. 


rHXTILATlXG  DYNAMO  ARM  ATI  RES.— The  improvement 
of  the  ventilation  or  cooling  of  high  speed  dynamo  electric  machin- 
ery is  of  importance  and  recent  developments  tend  to  make  it  more 
of  a  consideration  than  ever.  The  means  for  ventilation  at  present 
employed  are  of  tw-o  kinds.  The  most  usual  consists  in  forming 
radial  gaps  in  the  sheet-iron  assemblage  in  such  a  manner  that  the 
assemblage  is  formed  of  annular  blocks  separated  from  each  other 
by  small  spaces.  By  reason  of  the  increase  of  the  cooling-surface 
a  certain  improvement  in  the  ventilation  of  the  machine  ensues;  but 
the  ventilation  nevertheless  remains  very  insufficient,  the  insulations 
of  the  sheet-iron  opposing  great  difficulty  to  the  passage  of  the  air 
from  one  piece  of  sheet-iron  to  the  other.  The  second  process,  less 
employed,  but  nevertheless  more  efficacious,  consists  in  causing  the 
air  to  circulate  in  the  interior  of  the  moving  portion  and  around  the 
fi.xed  portion  by  means  of  fans  directly  mounted  upon  the  shaft  of 
the  machine.  In  a  method  of  ventilation  just  devised  by  Mr.  A.  C.  E. 
Rateau,  of  Paris,  France,  an  auxiliary  fan  is  employed ;  but  the  system 
is  distinguished  from  the  prior  arrangements  in  that  the  air  fed  by 
the  fan  is  forced  to  circulate  in  inner  channels  formed  in  the  fixed 
portion  of  the  machine,  such  channels  being  arranged  in  such  a 
manner  than  not  only  is  the  fixed  portion  cooled,  but  at  the  same 
time  also  (and  this  is  most  important)  the  periphery  of  the  moving 
portion.  In  a  general  manner  the  invention  consists,  therefore,  in 
forming  channels  through  the  fixed  sheet-iron  assemblage  or  in  form- 
ing between  them  suitably  arranged  channels,  in  which  air  is  caused 
to  circulate  by  means  of  a  fan.  In  this  manner  the  air  licks  the  face 
of  all  the  sheet-iron  pieces,  as  well  as  the  periphery  of  the  moving 
portion,  quite  near  to  where  heat  is  evolved.  The  surface  of  con- 
tact between  the  air  and  the  masses  to  be  cooled  is,  on  the  other 
hand,  very  extended,  because  the  channels  may  have  a  superficial 
area  as  large  as  desired.  The  channels  are  formed  either  of  holes 
pierced  by  a  punching-machine  in  the  sheet-iron  assemblage  in  the 
same  manner  that  the  notches  for  receiving  the  windings  are  formed 
or  by-  gaps  of  suitable  length  formed  in  the  succession  of  sheet-iron 
assemblages.  Of  course,  there  is  left  between  the  different  chan- 
nels enough  metal  to  insure  the  passage  of  the  magnetic  fiux.  This 
arrangement  is  also  applicable  to  machines  having  a  rotating  field 
the  fixed  portion  of  which  is  continuous  and  to  all  other  electrical 
machines  in  which  the  poles  are  insulated. 
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ALTERNATING  CURRENT  MOTOR.— Mr.  Alex  J.  Church 
ward,  well  known  as  an  American  designer  of  dynamo  electric  appa- 
ratus, has  taken  out  a  patent  on  a  new  form  of  alternating  current 
motor  of  the  self-starting  type,  and  brought  to  synchronous  speed. 
In  one  form  he  organizes  the  motor  as  a  continuous  or  direct  cur- 
rent motor,  whicii,  as  is  well  known,  will  start  and  under  the  action 
of  (single-phase)  alternating  currents  fed  to  armature  and  field,  will, 
if  not  too  much  loaded,  come  to  synchronous  speed.  In  its  self- 
starting  condition  the  motor  has  a  field-coil  in  series  with  the  arma- 
ture. When  brought  to  synchronism,  a  switch  changes  the  connec- 
tions, so  that  alternating  current  is  fed  direct  to  the  armature  by 
means  of  rings  or  continuous  contact  devices,  and  the  field  is  e.xcited 
by  continuous  current  fed  thereto  over  a  circuit  which  is  provided 
with  regulating  appliances  controlled  automatically  in  a  manner  to 
cause  the  field  to  increase  in  strength  with  the  load.  This  continuous 
current  may  operate  in  any  suitable  coils  upon  the  field-magnet ;  but 
when  such  coils  are  in  a  circuit  formed  as  a  shunt  to  the  armature, 
so  as  to  take  their  direct  current  from  it,  they  are  made  as  high- 
resistance  coils  and  independent  of  those  used  in  the  non-synchronous 
operation. 


ELECTRIC  COOKING  APPLIANCE.— Mr.  Edward  E.  Gold,  of 
New  York  City,  who  has  already  done  a  great  deal  of  successful 
work  in  the  electric  heating  field,  has  just  been  granted  a  patent  on  an 
adjustable  or  fle-xible  cooking  device,  the  application  for  which  was 
made  as  long  ago  as  July  16,  i8g6.  It  is  based  upon  the  use  of  his 
heating  coils  or  spirals  enclosed  within  the  cooking  chamber,  asso- 
ciated with  portable  heater  trays  in  which  the  coils  are  grouped  be- 
tween plates.  For  utilizing  these  electric  trays  or  heaters  Mr.  Gold 
provides  an  oven  or  stove  consisting  of  a  casing  into  which  the  trays 
are  inserted,  so  as  to  serve  as  shelves  on  which  to  place  the  articles 
to  be  cooked.  The  sides  of  the  oven  are  provided  with  ledges  or 
cleats  for  upholding  the  tray  and  so  that  any  tray  can  be  placed  on 
any  pair  of  cleats,  and  thereby  set  in  the  oven  at  any  desired  height. 
Removable  grids  or  gratings  are  provided  as  shelves  between  the 
electric  trays  or  upon  ledges  not  occupied  by  the  latter.  The  top  of 
the  stove  is  provided  with  stove-holes,  as  usual,  under  each  of  which 
is  provided  a  special  electric  tray  or  heater.  For  introducing  the 
electric  heaters  in  circuit  they  are  provided  with  circuit-terminals 
connected  to  the  coils,  adapted  for  connection  with  e.xterior  conduc- 
tors connecting  with  the  respective  circuit-leads  ;  one  or  both  of  the 
connections  consisting  of  a  metallic  socket  in  the  heater  connected 
with  the  coils  and  adapted  to  receive  a  metal  pin  or  plug  connected 
by  a  wire  or  cable  with  the  stationary  circuit-lead. 


HIGH  SPEED  ELECTRIC  TRAINS.— A  cable  dispatch  from 
London  of  June  13  says :  The  Prussian  State  railways  between  Ham- 
burg, Hanover  and  Berlin  will  shortly  conduct  an  interesting  com- 
petition between  steam  and  electrically  hauled  trains.  The  leading 
locomotive  builders  and  electrical  firms  of  Germany  have  been  in- 
vited by  the  State  to  submit  designs  and  specifications  for  steam  or 
electric  locomotives  or  motor  cars  capable  of  making  100  miles  an 
hour  with  a  light  load,  and  90  miles  an  hour  on  ordinary  traffic. 
The  tests  will  be  a  continuation  of  the  trials  of  high  speed  electric 
trains  on  the  Prussian  standard  gauge  military  line  between  Berlin 
and  Zossen,  and  have  been  arranged  on  account  of  the  decision  to 
increase  the  speed  of  trains  between  Hamburg,  Hanover  and  Berlin. 
The  Times  expresses  the  opinion  that  even  then  no  partictdar  light 
will  be  shed  on  the  question  of  express  passenger  traffic.  Bearing 
in  mind  the  nature  of  the  Berlin-Zossen  line,  the  Times  goes  on  to 
say:  "Engineers  are  agreed  that  mean  speeds  of  over  sixty  to  sixty- 
five  miles  an  hour  are  practically  commercially  impossible  on  the 
present  two-rail  tracks.  Owing  to  the  existing  curves  and  the  mixt- 
ure of  speeds,  a  critical  stage  has  been  reached  in  railway  locomotion. 
The  liveliest  interest  will  therefore  be  taken  in  the  working  of  the 
monorail  system,  which  is  to  be  built  between  Manchester  and  Liver- 
pool, on  which  a  speed  of  no  miles  an  hour  is  promised  without  fear 
of  derailment.  Doubtless  some  special  form  of  track  is  the  true  solu- 
tion of  the  problem  of  high  speed." 


PHASE  INDICATOR.— Mr.  Otto  Holz,  of  Schenectady,  has  as- 
signed to  the  General  Electric  Company  a  patent  issued  to  him  on  a 
phase  indicator.  The  instrument  comprises  two  relatively  rotatable 
members,  one  of  which  is  charged  electrostatically  in  accordance 
with  the  voltage  of  an  alternating-current  system  and  the  other  in 
accordance  with  the  current  flowing  in  said  system.  The  two  mem- 
bers are  free  to  move  relatively  to  each  other  and  to  assume  various 


relative  positions  depending  upon  the  phase  relations  between  the 
current  and  electromotive  force  of  the  system,  or,  in  other  words, 
upon  the  power  factor.  The  member  responsive  to  potentials  corre- 
sponding to  current  is  movable  and  the  member  responsive  to  volt- 
ages of  the  alternating-current  system  fixed,  or  the  reverse.  In 
either  case  there  will  be  produced  in  each  of  the  members  a  rotating 
electrostatic  field,  so  that  if  the  two  members  were  to  be  placed  at 
random  with  respect  to  each  other  a  torcjue  would  be  exerted  be- 
tween the  two  members.  The  movable  member  being  preferably 
free  to  rotate  without  restraint  would  then  turn  under  the  influence 
of  this  torque  until  it  has  assumed  a  position  where  the  torque  be- 
came zero.  If  under  these  conditions  the  currents  of  the  alternating- 
current  system  should  be  in  phase  with  the  electromotive  forces,  this 
position  of  the  movable  element  of  the  instrument  would  indicate 
unity  power  factor.  In  case  the  currents  of  the  system  were  to  shift 
in  phase  relatively  to  the  electromotive  forces  the  electrostatic  field 
in  the  element  of  the  power-factor  indicator  corresponding  thereto 
would  shift  correspondingly,  thereby  disturbing  the  balance  of  the 
torques  existing  between  the  two  elements  of  the  instrument,  and 
thereby  causing  the  movable  element  to  assume  a  new  position  of 
equilibrium  corresponding  to  a  new  value  of  power  factor.  The 
varying  values  of  power  factor  are  thus  indicated  by  the  positions 
assumed  by  the  movable  member  as  an  index  to  which  a  pointer 
movable  over  a  scale  is  employed. 


INDUCTION  MOTOR  ARMATURES.— Ur.  Charles  P.  Stein- 
metz  has  patented  an  improvement  in  the  armatures  of  induction 
motors.  As  is  well  known,  these  are  ordinarily  designed  so  as  to 
have  low  resistance,  and  thus  secure  close  speed  regulation  and  high 
efficiency.  When  thus  designed,  however,  the  torque  of  the  motor 
at  starting  is  comparatively  small  and  the  machine  therefore  un- 
suitable for  use  in  cases  where  it  is  required  to  start  under  load. 
Various  expedients  have  been  resorted  to  in  order  to  secure  large 
starting  torque  and  at  the  same  time  to  obtain  high  efficiency  under 
normal  load.  The  invention  now  made  accomplishes  this  result  by 
providing  the  armature  or  induced  member  with  a  plurality  of  wind- 
ings, one  at  least  of  which  is  of  the  squirrel-cage  type  and  of  com- 
paratively high  resistance.  At  starting  all  of  the  windings  of  the 
induced  member  of  the  motor  are  open  except  the  squirrel-cage  wind- 
ing. As  soon  as  the  motor  gathers  speed,  however,  the  other  winding 
or  windings  of  the  induced  member  are  successively  closed.  The 
particular  form  of  short  circuiting  switch  is  immaterial  and  may 
conveniently  consist  of  a  suitable  contact-piece  sliding  longitudi- 
nally upon  the  shaft  of  the  motor  and  co-operating  with  suitable 
terminals  connected  to  the  distributed  winding.  In  starting  the 
motor  the  distributed  winding  is  open-circuited,  thus  rendering  the 
same  inactive,  and  so  making  use  only  of  the  squirrel-cage  winding, 
which  is  usually  of  comparatively  high  resistance.  After  the 
motor  has  been  started  from  rest  the  sections  of  the  distributed 
winding  are  cut  in  one  after  another,  thus  increasing  the  amount  of 
active  copper  in  the  induced  member,  and  consequently  increasing 
the  ampere-turns,  and  so  approaching  the  conditions  of  high  effi- 
ciency and  close  speed  regulation.  When  all  of  the  windings  have 
been  cut  into  circuit  and  all  of  the  copper  on  the  armature  becomes 
active  in  carrying  current,  the  result  secured  is  equivalent  to  that 
which  would  be  obtained  by  the  use  of  a  single  winding  having  the 
"iame  amount  of  copper  in  cross-section,  and  if  the  amount  of  copper 
employed  is  sufficient  the  desired  regulation  and  efficiency  may  be 
.■secured. 


Letter  tojthe  Editors 

Absolute  Measuremepts  in  Electricity. 

To  the  Editors  of  Electrical  World  and  Eitginccr. 

Sirs. — We  are  not  at  all  responsible  for  the  telegraphic  despatches 
that  have  been  sent  out  regarding  what  we  are  doing  in  my  labora- 
tory at  the  University  of  Michigan  in  absolute  measurements  in  elec- 
tricity. The  facts  are  these :  Two  papers  have  already  been  pub- 
lished in  the  Physical  Rcviezv  in  which  we  described  an  absolute 
electro-dynamometer  of  our  own  design  and  construction.  The  first 
one  was  by  Professors  Patterson  and  Guthe  on  ".\  Redetermination 
of  the  Electrochemical  Equivalent  of  Silver,"  Phys.  Rev..  Vol.  VII, 
No.  39.  The  second  paper  was  by  myself  and  Professor  Guthe  on 
".\n  .Absolute  Determination  of  the  E.M.F.  of  the  Clark  Cell."  Phys. 
Rev..  Vol.  IX.  No.  5,  1899. 

We  found  that  the  large  and   small   coils  of  our  former  electro- 
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dynaiiiKiiictrr  were  not  jiuOkii-ntly  stable  in  form,  and  wc  did  iiui 
Ki't  their  diimiisionit  witi)  us  great  accuracy  as  we  desire.  Hence 
we  are  rcltnildinK  (lie  instrument  entirely  and  are  measuring  every 
part  with  the  greatest  accuracy.  Tlie  large  cnil,  wound  on  a  pla.stcr 
of  Paris  cylinder  47  cm.  in  tliainctcr,  is  now  done,  and  the  porcelain 
cylinder,  made  at  the  Ko>al  Porcelain  Works  in  Merlin,  is  nearly 
ready  for  winding.  Methods  and  instruments  for  measuring  these 
coils  have  had  to  be  invented,  but  the  difTiculties  arc  now  apparently 
overcome. 

A  large  number  of  Weston  cells,  with  excess  of  cadmium  siilph.'ite 
crystals,  Ii.tvc  been  made  and  they  have  been  under  comparison   for 


M-\eral  wcek>.  More  will  be  made  soon.  We  shall  first  measure 
the  E.M.F.  of  the  cadmium  cell,  and  subsequently  shall  redetermine 
the  silver  equivalent.  On  account  of  the  extreme  care  given  to  all 
details,  the  work  lias  progressed  slowly;  hut  we  hope  to  have  sume 
preliminary  measurements  of  the  M.M.l-".  of  the  cadmium  cell  made 
before  the  coming  meeting  of  the  American  Institute  of  Electrical 
Ivngineers  ;it  Niagara  l'"alls.  In  both  these  determinations  we  gel, 
of  course,  .'ui  absolute  measure  of  the  ampere.  Wc  have  standard 
resistances  with  Rcichsansi.ilt  cerlificales.  ;iiid  these  wc  assume  to 
agree  with  the  certificate-  IIinhy  S.  Caiiii,m(i 

Ann  Akiior,  Mkii 
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Dynamos,  Motors  and  Transiormers. 

An  inli'it-sting  riicnonu'tioii  in  CompcnsatcJ  Motors.— Heylanu. — 
An  article  illustrated  by  diagrams.  The  author  had  repeatedly  ob- 
served in  experiments  with  compensated  motors,  that  the  rotor 
losses,  that  is,  the  copper  losses  in  the  short-circuited  armature, 
after  connecting  the  compensator,  did  not  become  greater,  but  were 
even  less  than  in  the  ordinary  motor.  If  the  same  motor  worked 
first  with  a  simply  short-circuited  rotor  and  then  with  a  compensated 
rotor  at  the  same  load,  the  heating  and  the  losses  measured  in 
the  rotor  were  less  in  the  compensated  than  in  the  normal  motor. 
This  seemed  very  surprising,  for  while  for  the  stator  a  decrease  of 
the  losses  on  account  of  the  improvement  of  the  power  factor  was 
sell-evident,  it  should  have  been  supposed  that  the  losses  in  the 
rotor  would  increase,  because  the  induction  currents  in  the  rotor 
are  increased  in  the  compensated  motor  by  the  magnetizing  currents 
which  are  introduced  through  the  commutator.  Experiments  were 
made  with  motors  which  carried  collector  rings,  and  the  short- 
circuited  armature  was  connected  with  an  amperemeter,  which  was 
introduced  into  the  circuit  of  the  collector  rings.  It  was  then  found 
that  the  rotor  current  in  the  compensated  motor  was  only  greater 
for  small  loads,  but  at  normal  load  and  from  J/j  of  the  load  upwards, 
was  smaller  in  the  compensated  motor  than  in  the  ordinary  motor 
wiih  short-circuited  armature.  The  phenomenon  was  investigated 
graphically  and  the  explanation  was  found  in  the  negative  leakage 
of  the  compensated  motors.  It  is  well  known  that  in  such  motors 
the  tield  of  the  rotor  is  greater  than  that  of  the  stator.  The  tractive 
power  is  quite  generally  determined  by  the  product :  common  field 
X  induction  currents,  and  as  in  the  compensated  motor  the  field 
common  to  the  stator  and  rotor  becomes  larger  than  in  the  ordinary 
motor,  therefore,  for  a  given  tractive  force  the  induction  currents 
will  become  proportionately  smaller.  This  difference  is  so  con- 
siderable that  beginning  with  a  certain  load  the  total  current  re- 
sulting from  induction  current  plus  magnetizing  current  in  the 
rotor  is  smaller  in  the  compensated  motor  than  the  induction  cur- 
rents alone  in  the  ordinary  motor.  The  author  states  that  this 
result  is  of  great  practical  significance,  as  it  shows  that  it  is  not 
necessary,  as  was  stated  formerly,  to  increase  the  winding  space 
in  the  rotor.  On  the  contrary,  the  rotor  with  the  same  copper  can 
be  considerably  more  loaded,  without  passing  the  heat  limit.  In  the 
stator,  in  consequence  of  the  absence  of  the  wattless  component, 
the  heating  becomes  the  same,  if  the  power  is  increased  in  inverse 
proportion  of  the  power  factor.  The  iron  losses  remain  the  same. 
In  the  rotor  it  is  possible,  if  desired,  to  go  still  higher,  for  the 
iron  losses  can  be  neglected  altogether.  The  heat  limit  of  the  copper 
will  generally  not  be  reached  on  account  of  the  better  ventilation  in 
the  rotor,  and  the  slip  in  any  case  becomes  less  in  the  compensated 
motor,  because  it  is  proportional  to  the  losses  by  the  induction  cur- 
rents. A  5-hp  motor,  therefore,  furnishes  about  7  hp  with  the  same 
heating,  when  running  as  a  compensated  motor.  The  efficiency  of 
the  same  motor  increased  from  78  to  81  per  cent. — Elect.  Zeit..  May  28. 

Ageing  of  Iron  Sheet s.'—STZ'Hif. — A  long  article  with  a  niunber 
of  tables  and  diagrams.  The  tests  of  the  sheets  covered  a  period  of 
5  years,  from  1897  to  igo2.  Immediately  measurements  were  made 
with  7  rings,  composed  of  32  sheets,  each  0.35  mm  thick.  Each 
ring  received  two  windings,  such  as  are  necessary  for  ballistic  in- 


wstigatioiis.  Tlu'  windings  were  of  such  dimensions  that  the  rings 
could  be  connected  to  a  S2-volt  alternating  current,  of  a  frequency 
of  125,  when  the  saturation  of  the  iron  was  about  8,000.  Three  rings 
were  exposed  to  a  dry  heat  of  about  100°  C,  3  rings  were  connected 
to  an  alternating  current  and  an  incandescent  lamp,  so  that  the 
average  temperature  of  the  rings  was  45°  C.  The  seventh  rnig  was 
kept  at  the  temperature  of  the  room  for  control  measurements. 
The  examination  of  the  rings  was  for  the  purpose  of  investigating 
a  statement  made  by  Mordey  and  Blathy,  that  the  reversal  of  mag- 
netization has  no  influence  on  the  ageing,  which  at  high  temperatures 
would  take  place  also  without  demagnetization.  Therefore,  it  was 
expected  that  the  first  three  rings  would  age  considerably,  but  no 
ageing  would  take  place  with  the  other  three  rings,  as  they  were 
only  heated  to  45",  and  the  change  of  magnetization  should  not  have 
any  influence.  The  percentage  of  ageing,  that  is,  increase  in  hys- 
teresis loss,  of  the  first  three  rings,  was  found  after  40  days'  heating, 
as  56  per  cent.,  45  per  cent,  and  31  per  cent.,  respectively,  but  the 
hysteresis  loss  in  the  other  three  rings  had  also  increased  after  15  to 
17  months  by  20  per  cent.,  15  per  cent,  and  8.5  per  cent.  The 
greatest  surprise,  however,  was  furnished  by  a  measurement  of  the 
seventh  ring,  which  should  have  served  as  control.  This  had  only 
been  exposed  to  the  ordinary  room  temperature,  but  it  was  found 
that  an  average  increase  of  hysteresis  loss  of  12  per  cent,  had  taken 
place  after  17  months,  and  from  B  =  4,000  to  10,000  quite  evenly; 
the  magnetization  curve  had  also  received  another  form.  Other 
observations  on  the  same  line  cause  the  author  to  make  the  following 
statement:  "It  must  be  regarded  as  an  incontestable  fact  that  iron 
at  the  temperature  of  the  room  can  also  show  in  time  a  not  incon- 
siderable increase  of  losses  by  hysteresis."  The  conclusions  drawn 
from  a  long  series  of  measurements  are  the  following:  I.  Ageing 
of  sheets  of  iron  can  take  place  at  every  temperature.  2.  A  sheet 
with  a  small  coefficient  of  hysteresis  has  in  general  a  greater  in- 
clination to  ageing  than  a  sheet  with  a  large  one.  3.  In  an  ageing 
sheet  this  coefficient  grows  for  small  inductions  in  a  greater  degree 
than  for  high  ones.  4.  Consequently,  the  permeability  decreases  at 
small  inductions  with  the  ageing  more  than  at  high  inductions.  5. 
An  annealing  of  the  sheets  after  punching  (or  cutting)  is  at  best 
without  value,  mostly  detrimental.  6.  There  is  iron,  which  shows 
between  room  temperature  and  100°  none  at  all  or  an  inconsiderable 
increase  of  losses.  7.  A  number  of  German  rolling  mills,  after 
having  formerly  manufactured  a  strongly  ageing  material,  is  to-day 
in  a  position  to  furnish  sheets  which  do  not  age  at  all  or  only  to  a 
small  degree.  8.  As  there  are  still  manufactured  to-day  strongly 
ageing  sheets,  continuous  control  measurements  are  to  be  advised. 
9.  A  limiting  clause  in  regard  to  the  temperature  of  cyclically  mag- 
netized iron  in  machines  and  transformers  cannot  be  recommended 
in  view  of  6  and  7. — Elect.  Zcil.,  May  28. 

REFERENCE. 

Induction  Motors  with  Commutator. — Bragstad. — The  conclusion 
of  his  long  theoretical  article  on  polyphase  induction  motors,  with 
commutator  and  shunt  excitation,  previously  noted  in  the  Digest. — 
Elcc.  Zeit.,  May  28. 

Power 

Electric  Driving  in  Machine  Shops,  Engineering  and  Shipbuilding 
Works. — The  continuation   and  conclusion  of  the  article  previously 
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noted  in  the  Digest.  The  paper  by  Wiilianison  deals  entirely  with 
the  work  carried  out  in  the  various  establishments  of  Vickers  Sons 

6  Maxim,  Limited,  in  which  the  aggregate  horse-power  of  gen- 
erators and  motors  amounts  to  about  22,500  B.hp.  The  whole  of  the 
generating  plant  is  of  the  continuous-current  type,  delivering  current 
at  220  volts,  and  all  the  dynamos  are  shunt  wound.  The  fact  thai 
there  are  some  1,300  motors  in  daily  use,  switched  on  and  off  by  the 
workmen  in  charge  of  the  various  machines,  and  that  in  spite  of  the 
rough  usage  they  are  subjected  to,  they  take  care  of  themselves  re- 
markably well,  speaks  well  for  continuous-current  motor  driving. 
A  table  is  given  showing  the  summary  of  generating  costs  for  one 
year,  from  which  it  appears  that  at  North  Sheffield,  with  640  kw- 
capacity  and  a  fuel  cost  of  $2.42  per  ton,  the  total  cost  per  unit  was 
1.43  cents,  while  at  South  Sheffield,  with  1,325-kw  capacity  and 
fuel  at  $1.80  per  ton,  the  total  cost  per  unit  was  1.35  cents.  The 
capital  outlay  on  plant  and  buildings  at  North  Sheffield  was  $99-05 
per  kw,  and  at  South  Sheffield  $125  per  kw.  A  detailed  analysis  of 
the  cost  of  generating  at  the  two  Sheffield  works  is  given.  The 
day  load  is  5,150  amp.  and  the  night  load  4,500  amp.  The  application 
of  the  motor  drive  to  a  vertical  portable  planer  or  slotting  machine 
is  described,  where  the  novelty  of  the  application  lies  in  the  insertion 
and  short-circuiting  of  a  shunt  resistance,  which  takes  place  when 
the  motor  is  reversed  at  the  end  of  the  down  stroke  of  the  tool,  so 
that  the  return  stroke  is  made  at  the  rate  of  900  r.p.m.,  while  on  the 
cutting  stroke  the  motor  runs  at  300  revolutions.  The  reversion  of 
the  motor  and  the  insertion  and  cutting  out  of  the  shunt  resistance 
take  place  automatically.  A  number  of  valuable  data  are  given  to 
the  actual  power  consumed  by  a  large  number  of  various  tools 
when  doing  specific  work,  and  the  amount  of  metal  removed  per  B.hp- 
hour.  Among  the  tools  mentioned  are  large  gun-goring  lathes,  heavy 
armor  plate  planers  and  other  heavy  machinery.  On  a  Wellman 
charging  machine  for  steel  furnaces  three  25-hp  tramway  motors  are 
used,  one  each  for  the  traveling,  traversing  and  lifting  motions,  and 
a  5-hp  motor  for  the  turning  gear.     The  power  taken  varies  from 

7  to  70  B.hp.  The  tubs  hold  three  tons,  and  a  40-ton  furnace  is 
charged  in  half  an  hour,  as  against  four  hours  by  manual  labor.  The 
advantages  over  manual  charging  are  a  reduction  of  50  per  cent,  in 
wages,  an  increased  output  of  25  per  cent,  and  a  reduction  in  the 
cost  of  repairs.  The  power  for  line  shafting  in  the  works  varies 
from  about  S^i  to  13  B.hp  per  lOO  ft.  of  3  to  3>^-in.  shafting,  the 
average  being  9.1. — Lond.  Elec.  Rev.,  May  22  and  29. 

Electric  Drive  in  Rolling  Mills. — Andreen. — The  author  first  dis- 
cusses the  question  of  speed  regulation  as  required  in  rolling  mills 
and  comes  to  the  conclusion  that  continuous-current  motors  are 
best  suited  for  the  peculiar  conditions  met  with.  A  recent  installa- 
tion at  a  rolling  mill  in  Sweden  is  then  described.  In  the  generating 
station  there  are  two  170-kw  dynamos,  driven  each  by  a  water  turbine 
of  about  250  hp.  The  generators  are  of  the  compound  type  and  run 
at  550  volts  and  310  amp.  at  full  load.  The  motor  is  directly  coupled 
to  the  rolls  and  furnishes  normally  400  hp.  It  has  two  commutators, 
which  can  be  connected  in  series  or  parallel,  and  is  compounded, 
but  less  than  the  generators.  The  speed  can  be  varied  from  140  to 
500  revolutions,  and  the  motor  runs  sparklessly  at  a  constant  posi- 
tion of  the  brushes  and  at  all  loads.  The  load  conditions  are  very 
difficult,  diagrams  showing  that  it  rises  and  falls  during  a  few  seconds 
from  a  maximum  to  nothing.  As  the  motor  is  built  for  constant 
speed,  there  is  no  fly  wheel  necessary  on  the  rolls  and  the  important 
advantage  is  obtained  that  the  rolls  can  work  at  a  uniform  speed,  by 
which  means  the  production  is  enlarged,  the  work  simplified  and  the 
percentage  of  scrap  considerably  decreased. — Tcknisk  Tidskrift, 
translated  in  Elek.  Am.,  May  17,  24. 

Equipment  of  Machine  Shops. — Horner. — A  discussion  of  the 
questions  that  come  up  in  this  connection.  In  regard  to  the  question 
of  electricity  versus  compressed  air  the  author  states  that  they  are 
rivals  to  a  certain  extent,  but  only  within  a  comparatively  limited 
area.  "The  latter  agency  scarcely  touches  the  driving  of  machine 
tools  outside  of  the  portable  types,  nor  is  it  used  much  for  hoisting 
tackle,  excepting  in  the  lighter  class  of  traveling  crabs  and  hoists. 
It  is  not  a  serious  rival  to  electricity  in  the  heavier  cranes,  whether 
they  are  of  the  fixed  or  traveling  types.  .  .  .  The  elasticity  of 
the  electric  system  as  well  as  its  potential  economies,  explains  and 
justifies  its  phenomenal  growth."  The  article  is  well  illustrated. — 
Cass.  Mag.,  June. 

Tests  of  Electrically-Driven  Shop  Equipment. — Moore. — An  article 
giving  a  table  of  tests  of  the  power  required  for  various  tools,  such 
as  drills,  planers,  punches,  rail  benders,  under  actual  working  con- 


ditions. Among  the  data  given  for  the  various  tools  is  the  voltage 
and  amperage  of  the  starting  current,  the  time  required  to  start, 
voltage  and  amperage  of  the  current  while  the  tool  was  running, 
the  average  developed  horse-power,  and  the  revolutions  of  the  vari- 
ous motors  per  minute.  Alternating  current  is  used  in  the  plant. 
The  tests  occupied  a  period  of  one  hour,  the  machines  during  this 
time  running  under  ordinary  service. — Eng.  News,  May  28. 

Oiling  System  for  Power  Plants.— MoocK. — An  illustrated  de- 
scription of  an  oiling  system  which  supplies  sight-feed  nozzles  with 
oil  under  a  constant  head,  regardless  of  whether  the  supply  tank 
is  full  or  almost  empty.  The  main  supply  tank  has  upper  and  lower 
gauges,  showing  the  level  of  the  oil,  a  supply  pipe  running  to  the 
engine.  Tapped  into  this  pipe  is  a  stand  pipe  having  a  hole  in  the 
side  near  its  upper  end,  which  end  is  closed  to  keep  out  the  dirt; 
a  valve  is  situated  at  the  top  of  the  tank  for  filling  purposes.  When 
the  tank  is  first  filled  the  oil  rises  in  the  stand  pipe  to  the  same 
height  as  in  the  tank ;  the  valve  at  the  top  of  the  tank  is  then  closed, 
and  the  oil  in  the  stand  pipe  will  feed  to  a  point  where  a  little  air 
will  force  its  way  into  the  bottom  of  the  tank,  thereby  allowing  more 
oil  to  run  out,  and  this  point  will  be  the  constant  oil  level.  The 
sight-feed  nozzles  are  all  on  the  same  level  and  when  once  properly 
set,  need  never  be  shut  off,  a  valve  being  placed  in  the  main  feed 
pipe  for  that  purpose. — Atner.  Elec,  May. 

REFERENCES. 

Si:e  of  Motors  Required  to  Drive  Presses. — Fladd. — An  article 
giving  a  compilation  of  a  number  of  presses  of  different  kinds  in 
actual  operation  and  the  horse-power  of  the  motors  required  to 
drive  them. — Amer.  Mach.,  May  28. 

The  Electric  Motor  in  the  Machine  Shop. — Kimb.all. — A  long, 
well-illustrated  article.  The  author  discusses  the  speed  requirements 
for  the  various  tools  at  considerable  length. — Eng'ing  Mag,.  May. 

Power  Test  of  Group  Drive  Motors. — Lewis. — An  article,  illus- 
trated by  tables  and  diagrams,  on  an  elaborate  series  of  tests  recently 
made  at  the  Roanoke  shops  of  the  Norfolk  &  Western  Railway,  to 
determine  the  power  required  by  the  various  group  drive  motors 
for  machine  driving. — Am.  Eng.  &  Railr.  Jour.,  June. 

Motor-Driven  Shafting  Lathe. — An  illustrated  description  of  a 
recently-designed  machine. — Am.  Mach.,  May  28. 

Motor-Driven  Machine  Tools. — An  illustrated  article  giving  ex- 
amples of  individual  drives  applied  to  boring  mills. — Am.  Eng.  & 
Railr.  Jour.,  June. 

Electricity  in  French  Slate  Quarries. — A  description  of  the  elec- 
trical equipment  for  lighting  and  power  of  the  Societe  Ardoisiere 
d'Anjou. — Eng'ing,  May  22. 

Mechanical  Draft. — Hubbard. — An  illustrated  article  in  which  the 
author  enumerates  the  advantages  of  mechanical  draft  over  natural 
draft.  Both  the  forced  and  induced  draft  systems  are  described. — 
Amer.  Elec,  May. 

Pipe  Coverings. — Strohm. — An  illustrated  article  giving  the  vari- 
ous requisites  of  a  good  steam  pipe  covering  and  describing  many  of 
the  more  efficient  forms. — Amer.  Elec,  May. 


Electricity  for  Raihvay  Purposes. — An  abstract  of  a  report  on 
recent  progress  in  railway  engineering,  published  by  the  Union  of 
German  Railway  Companies,  to  which  65  companies  in  Germany, 
Austria,  Luxemburg,  Bosnia,  and  the  Netherlands  belong.  Electric 
lighting  of  passenger  cars  by  the  systems  of  Stone  and  Dick  is  tried 
in  a  few  cases,  but  sufficient  experience  has  not  yet  been  obtained. 
Electric  lighting  with  accumulators  alone  is  tried  by  various  com- 
panies, and  is  in  regular  use  in  a  considerable  number  of  cars  ;  the 
results  are  said  to  be  generally  good,  but  the  cost  is  higher  than 
with  oil  gas  lighting.  For  signals,  electric  light  is  used  in  only  a 
few  cases.  From  the  experience  of  the  Wiirtemberg,  Palatia  and 
Arad-Csanad  Railways  it  appears  that  an  automobile  service  on  rails 
either  with  benzine,  steam  or  accumulators,  is  practicable ;  the  choice 
of  the  one  or  the  other  system  depends  upon  local  conditions,  and 
the  grades  of  the  road.  Grades  limit  the  use  of  the  accumulator  car 
in  a  higher  degree  than  the  use  of  benzine  or  steam  cars.  Whether 
accumulator  cars  are  commercially  successful,  depends  greatly  upon 
the  cost  of  the  current.  Simplicity  of  operation  and  lack  of  noise 
and  smell  are  advantages  of  the  accumulator  car  over  the  benzine 
and  steam  cars.  Electric  power  is  used  for  various  purposes ;  devices 
for  setting  switches  and  signals,  operated  by  electric  current,  have 
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lii-fii  iisctl  liy  eleven  riiilwitys  (or  sexciai  .vear>,  ami  it  .ippiars  that 
if  |irii|)erl)'  aiul  carefully  inaintaiiicd,  these  tIcviccH  are  reliable  anil 
successful.  t)iie  railway  coiiipany  states  that  these  electric  devices 
are  more  reliable  than  niechanical  devices;  whether  the  signals  and 
hwitches  have  been  really  set  ct)rrectly,  is  al  once  evident  in  the 
setting  device:  for  large  distances  the  accuracy  uf  setting  the 
switches  and  signals  is  the  same  as  for  near  distances.  It  seems 
that  for  greater  installations  less  attendance  is  ret|nired  with  electric 
devices,  but  their  cost  is  higher,  and  for  this  reason  their  inlroiliiciinn 
is  recommeiuled  only  where  electric  current  is  already  available  for 
lighting  and  power.  A  setting  device  with  lo  switches  and  three 
signals,  operated  by  compressed  air  in  conjunction  with  electric 
current,  is  in  use  on  the  Bavarian  railways,  and  has  proved  reliable. 
Electric  block  systems  have  been  fiuiiul  In  be  successful. — lilrl:.  /.ril., 
May  21. 

lilcclrii-at  Truition  on  the  SorlhcastciH  Railway  (lin^laiul). — An 
illu.stratcd  article  descriptive  of  llic  adaptation  of  several  suburban 
lines  of  the  above  railroad  to  electric  inolivc  power,  which  is  in 
progress.  The  trains  will  be  operated  by  continuous  current,  ob- 
tained from  a  single  collector  rail  placed  in  the  6- ft.  way,  with  a 
return  circuit  through  the  running  rails,  but  the  position  of  this  rail 
has  been  so  fixed  that  a  return  collector  rail  can  be  installed  between 
the  rails  if  required  in  the  future.  Three-phase  current  at  5,500 
volts  and  a  frequency  of  40  per  second  will  be  transmitted  to  sub- 
stations, where  it  will  be  transformed  by  stationary  transformers 
and  rotary  converters  into  continuous  current  of  600  volts.  Fourteen 
8oo-kw  rotary  converters  will  be  distributed  among  the  sub-stations, 
and  in  order  to  meet  the  e.xcessivc  fluctuations  of  the  load,  they  have 
been  designed  to  operate  without  serious  sparking  at  an  overload  of 
too  per  cent,  for  10  minutes,  and  at  an  overload  of  200  per  cent, 
momentarily.  The  main  transformers  arc  of  the  single-phase,  oil- 
insulated,  self-cooling  type.  To  each  rotary  converter  is  coupled  a 
small  induction  motor,  fed  by  a  special  transformer,  which  will  run 
the  rotary  up  to  synchronous  speed.  The  high-tension  switches 
will  be  of  the  oil-break  type,  the  feeder  switches  being  provided 
with  an  automatic  reverse-current  release,  all  being  operated  elec- 
trically by  low-tension  continuous  current,  for  which  small  batteries 
are  provided.  The  unit  train  will  be  composed  of  two  motor  coaches, 
with  one  trailer  coach  between  them.  For  collecting  current  from 
the  live  rail  each  motor  car  carries  four  contact  shoes,  connected 
together  so  as  to  maintain  contact  at  junctions,  etc.  The  generating 
plant  in  the  station  is  to  consist  of  Parsons  steam  lurbo-generators, 
each  of  3,500-k\v  capacity,  with  an  overload  capacity  of  5,000  kw  for 
two  hours. — Lond.  Elec  May  29. 

Recent  Developments  in  High-Speed  Electric  Traction  in  Germany. 
— Reichel. — .\  synopsis  of  a  recent  paper  referring  to  results  on  the 
Berlin-Zossen  line  and  the  elevated  railway  of  Berlin.  On  the 
latter  line  800-volt,  direct-current  motors  have  been  used  with  good 
results,  and  the  Siemens  &  Halske  Company  has  recently  built  1,000- 
volt,  direct-current  motors.  The  author  states  that  3-phase  motors 
can  be  built  for  10,000  volts.  A  wiring  diagram  for  a  two-motor 
locomotive  and  a  plan  and  elevation  of  a  four-motor  locomotive  are 
shown.  In  the  latter  there  are  two  i,O0O-hp  motors  and  two  smaller 
motors,  which  can  be  connected  in  cascade  to  the  larger  motors 
when  low  speeds  are  desired.  A  table  is  given  showing  comparison 
between  steam  and  electric  trains  at  speeds  of  160  km  per  hour. — St. 
R'y  Jour.,  May  16. 

INSTALLATIONS,    SYSTEMS   AND    APPLIANCES. 

Charloltcnburg. — Collischonn. — A  well-illustrated  description  of 
the  electric  central  station  of  Charlottenburg.  near  Berlin,  Germany, 
supplying  current  for  lighting  the  tow-n  and  various  railroad  sta- 
tions in  the  neighborhood,  and  for  the  tramw-ay  lines  in  the  same 
town.  The  company  is  said  to  be  very  successful,  85,000  lamps  being 
connected  at  the  present  time,  which  is  only  two  and  a  half  years 
after  commencement  of  operation.  The  station  contains  one  3,200- 
volt,  three-phase  generator  of  1,160  kw  normal  and  1,430  kw  maxi- 
mum non-inductive  capacity,  two  440-kw,  3.200-voIt,  three-phase 
generators,  one  220-kw,  3,200-volt,  three-phase  generator,  and  two 
440-k\v.  600-volt,  direct-current  generators,  all  machines  running  at 
94  r.p.m.  Each  of  the  two  direct-current  dynamos  is  coupled  with 
a  440-k\v,  three-phase  machine,  driven  by  a  500  to  650-hp  steam 
engine,  while  the  other  generators  each  have  their  own  steam  engine. 
Two  synchronous  converters,  each  of  75  kw,  running  at  i.ooo  r.p.m., 
give  the  exciting  current  for  the  three-phase  machines,  for  lighting 


ihe  station  and  for  driving  the  motors  for  coiulensalion.  These  con- 
verters arc  operated  in  parallel  with  a  battery  giving  810  amp  hours 
when  <lischarj{cd  in  three  hours.  The  three  phase  currents  are 
transformed  from  3,000  volts  in  two  8s-kw  transformers  to  the 
primary  voltage  of  70  of  the  converters,  which  give  direct  current 
at  no  volts.  'I'hc  switchboard  is  so  arranged  that  all  mrastireiiieiils 
arc  made  on  low-potential  circuits,  there  being  only  several  switches 
for  the  high  potential  lines  on  the  board,  but  these  arc  about  g  ft. 
high,  so  thai  they  are  not  readily  .-iccessiblc  and  do  not  constitute  a 
smirce  of  danger  for  the  ;illendanls.  The  measuring  coils  taken  from 
the  high-potential  coils  f)f  the  alternators  have  a  potential  of  50  volts, 
;ind  arc  so  arranged  that  each  phase  may  be  measured.  Static  volt- 
meters arc  used  on  the  high  potential  circuits  to  detect  grounds. 
When  a  feeder  has  been  grounded  it  can  be  used  as  return  wire  and 
the  former  return  is  then  connected  as  feeder.  High  and  low-poten- 
tial circuits  arc  connected  by  105  transformer  stations,  in  which  the 
voltage  is  transformed  from  3,000  to  120  or  225  volts.  The  trans- 
formers have  three  vertical  cores,  which  arc  united  into  one  magnetic 
circuit  by  sheets  at  the  top  and  bottom.  The  primary  and  secondary 
are  arranged  concentrically  above  each  other  and  are  separated  by 
an  insulating  ring.  A  number  of  tables  and  diagrams  arc  given. — 
niee.  Zcil.,  May  21,  29. 

Electro-Physics  and  Magnetism. 

Condensation  of  Radio-Active  Emanations. — Rutherford  a  no 
SoDDY. — A  long,  illustrated  paper  containing  the  announcement  of  a 
very  interesting  discovery,  namely  that  it  is  possible  to  condense 
the  so-called  emanations  from  thorium  and  radium,  and  that  they 
behave  just  like  vapors.  The  emanations  are  passed  through  an 
apparatus  consisting  of  a  double  copper  spiral,  immersed  in  a  glass 
cylinder  filled  with  liquified  ethylene,  which  in  its  turn  is  immersed 
in  a  copper  vessel  filled  with  liquid  air.  If  the  emanation  from  either 
of  the  above  elements  is  conveyed  by  means  of  a  slow  current  of 
hydrogen,  oxygen  or  air,  through  the  apparatus,  the  conditions  can 
be  so  regulated  that  no  trace  of  the  emanation  can  be  found  in  the 
gases  issuing  at  the  outlet  of  the  apparatus.  The  spiral  copper  tube 
in  which  the  emanations  condensed  was  employed  as  its  own  ther- 
mometer, by  determining  its  electrical  resistance.     The  apparatus  is 


DIAGR.\M   OF   .'\PPAR.\TUS. 

shown  in  the  accompanying  diagram.  A  represents  the  entrance  of 
the  gas.  The  radium  emanation  mi.xed  w-ith  air  is  stored  in  B;  D 
is  a  drying  tube  containing  calcium  chloride.  The  ammeter  is  in 
circuit  with  voltameters  serving  for  the  generation  of  the  con- 
veying gas,  and  the  current  indicated  by  it  furnishes  a  measure  for 
the  quaptity  of  the  gas.  T  is  a  testing  cylinder  in  connection  with 
an  electrometer,  E,  by  which  the  presence  or  absence  of  emanations 
in  the  issuing  gases  is  detected.  The  radium  emanation  condenses 
at  a  temperature  of  150°  C.  and  the  thorium  emanation  at  120°  C. 
The  condensed  emanations  can  be  volatilized  again  by  suddenly  re- 
moving the  spiral  from  the  bath  of  liquid  air.  The  conclusion  reached 
by  the  authors  is  that  the  emanations  possess  the  usual  properties 
possessed  by  ordinary  gaseous  matter,  in  so  far  as  the  phenomena  of 
volatilization  and  condensation  are  concerned.  These  new  properties, 
taken  in  conjunction  with  the  earlier  discovered  diffusion  phenomena, 
characteristic  of  the  radio-active  emanations,  leave  no  doubt  that 
the  latter  must  consist  of  matter  in  the  gaseous  state. — Phil.  Mag., 
Ma  v. 
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On  the  "Emanation  Substance"  from  fitchblende. — Giesel. — An 
article  under  the  above  heading  by  the  well-known  investigator  on 
the  subject  of  radio-activity,  giving  the  steps  by  which  he  succeeded 
in  separating  a  new  radio-active  substance  from  pitchblende.  Ex- 
periments on  the  physical  properties  of  the  emanation  proceeding 
from  the  above  substances,  are  also  detailed.  The  author  arrives 
at  the  conclusion  that  the  emanation  experiences  in  the  electric  field 
an  acceleration  in  the  direction  from  the  positive  to  the  negative 
electrode,  and  that  it  must  itself  possess  a  positive  charge.  The 
emanation  of  the  substance  is  very  different  from  that  of  radium. 
The  name  "E-rays"  is  suggested  for  the  new  rays. — Berichte  dcr 
Deutsch.  Chem.  Gesellschaft  35,  3608;  translated  in  Scien.  .lin.  Snf'fl-. 
May  16. 

Magnetism  and  Thermal  Conductivity. — Blyth. — An  account  of 
an  experimental  investigation  of  the  influence  of  a  magnetic  field  on 
thermal  conductivity.  The  change  in  the  thermal  conductivity  of 
bismuth  produced  by  a  magnetic  field  is  very  small ;  for  a  transverse 
field  of  3,550  C.  G.  S.  units  it  is  considerably  less  than  J4  per  cent., 
and  it  is  scarcely  measurable  even  in  higher  fields  by  any  of  the 
methods  used.  As  tested  by  the  bridge  method,  mild  steel  suffered  a 
reduction  of  its  conductivity  of  3.3  per  cent,  for  an  increase  of  trans- 
verse field  of  7,500,  and  a  reduction  of  2.1  per  cent,  for  an  increase 
of  6,700.  The  reduction,  3.1  per  cent.,  was  observed  for  the  same 
material  by  the  method  of  direct  measurement  on  application  of  a 
transverse  field  of  6,500.  The  effect  of  a  longitudinal  field  of  51 
C.  G.  S.  on  the  conductivity  of  mild  steel  was  to  diminish  it  by 
about  4  per  cent.  In  the  case  of  soft  iron,  as  tested  by  direct  meas- 
urement, a  longitudinal  field  producing  a  magnetic  induction  of 
16,000  per  sq.  cm.,  diminished  the  conductivity  about  10.6  per  cent., 
while  the  effect  of  a  transverse  field  is  comparatively  small,  about  i 
per  cent,  for  a  field  of  7,850;  by  the  bridge  method  the  effect  of  a 
longitudinal  induction  of  17,500  was  found  to  be  a  diminution  of 
conductivity  of  10.2  per  cent. — Phil.  Mag.,  May. 

Electro-Chemistry  and  Batteries. 

Nickel  Cathodes. — Browne. — An  account  of  experiments  on  de- 
positing nickel  sheets  of  some  thickness.  The  difficulty  is  the  ten- 
dency of  electrodeposited  nickel  to  crack  and  curl  off  in  rolls,  like 
wood  shavings ;  the  wood  shavings  curl  into  a  helix  because  they  are 
compressed  on  one  side  or  expanded  on  the  other,  and  a  similar 
difference  in  surface  tension  causes  the  curling  of  nickel  deposits. 
The  author  discusses  the  results  of  the  fact  that  the  solution  near 
the  cathode  becomes  poor  in  nickel  ions  during  the  process  of  elec- 
troplating; any  condition  which  aids  the  replacement  of  the  ions 
helps  the  deposit  to  remain  flat ;  circulation  is,  in  this  respect,  most 
efficient.  With  a  difficultly  soluble  salt  no  replacement,  however 
fast,  is  certain  to  prevent  local  irregularities  ;  hence  the  use  of  well- 
soluble  salts,  as  nickel  chloride,  is  of  great  benefit ;  heat  is  also  useful 
by  giving  mobility  to  the  liquid  and  by  causing  eddies  therein ;  but 
better  than  all,  is  the  employment  of  a  steady  current  density.  The 
entire  art  of  the  production  of  solid  nickel  deposits  of  almost  any 
desired  thickness  consists  in  maintaining  initially. good  conditions  to 
the  end.  He  gives  the  results  of  experiments  made  on  the  deposition 
of  nickel  sheets  on  graphited  cathodes  of  rolled  block  tin,  with 
varying  densities  of  a  solution  of  nickel  chloride  and  common  salt, 
with  varying  temperature,  current  density  and  acidity.  The  best 
results  were  obtained  with  a  neutral  solution  of  about  70  g.  nickel 
chloride  and  180  g.  sodium  chloride  per  liter,  a  current  density  of 
100  to  200  amp.  per  square  meter  with  efficient  circulation ;  heat 
increases  the  flexibility.  All  cathodes  made  in  this  way  have,  how- 
ever, a  slight  outward  curl,  which  curl  increases  with  the  current 
density.  The  curling  is  always  toward  the  anode  and  around  the 
longer  a.xis  of  the  rectangular  cathode,  irrespective  of  the  way  in 
which  the  cathode  hung  in  the  bath.  A  test  was  made  to  determine 
the  extent  of  curvature  given  by  a  certain  current;  this  being  estab- 
lished, an  anode  was  curved  to  the  same  radius,  and  a  cathode  was 
fastened  to  a  backing  of  the  same,  but  with  reversed  curvature ;  the 
plating  was  then  performed  in  exactly  the  same  manner  as  before ; 
when  the  cathode  had  attained  the  desired  thickness  it  was  stripped 
from  the  backing  and  then  sprang  into  a  perfect  plane  surface.  The 
author  suggests  the  use  of  a  curved  cathode  to  measure  the  intensity 
of  surface  tension  of  deposits  under  varying  conditions. — Electro- 
chem.  Ind.,  June. 

Electrolytic  Synthesis  of  Sugars. — An  article  on  experiments  by 
Walthcr  on  the  synthesis  of  fruit  and  grape  sugar  by  electrolysis, 
with  an  electrolyte  charged  with  carbonic  acid  and  with  or  without 


ihe  addition  of  ammonium  sulphate  or  phosphate  and  vegetable 
albuminoids.  The  products  of  the  electrolysis  are  oxalic,  tartaric 
and  citric  acids,  fruit  sugar  and  grape  sugar  in  the  order  named. 
Careful  control  of  current,  e.m.f.,  concentration,  temperature,  etc., 
are  necessary.  Brushes  of  platinum  wire  are  used  as  anode,  while 
for  cathodes  various  metals,  such  as  platinum,  silver,  etc.,  or  clay 
mixed  with  magnetic  oxide  of  iron  or  carbon,  are  employed. — Chemi- 
ker  Zeitung,  August  16  and  October  18,  1902;  Eng'ing,  May  I. 

The  Dissociation  Theory  in  Medicine  and  Biology. — Banckoft. — A 
paper  on  some  applications  of  the  electrolytic  dissociation  theory  to 
medicine  and  biology.  He  first  discusses  the  hypothesis  that  certain 
ions  give  a  certain  color  to  a  solution  and  the  hypothesis  that  certain 
ions  have  a  toxic  action  on  certain  plants  or  animals.  On  the 
other  hand  there  are  other  factors  to  be  taken  into  account  besides 
that  of  electrolytic  dissociation.  The  properties  of  a  substance  are 
a  function  of  the  degree  of  saturation  as  well  as  of  concentration. 
The  dissociation  theory  is  useful  in  the  field  of  reaction  velocity. 
He  offers  an  explanation  of  the  way  that  hydrochloric  acid  gets  into 
the  stomach.  He  refers  to  the  acceleration  of  the  reaction  velocity 
by  colloidal  metals,  platinum,  silver,  etc.,  or  so-called  ferments.  In 
conclusion  he  discusses  the  importance  of  the  behavior  of  semi-per- 
meable membranes  in  plant  life. — Electrochem.  Ind..  May. 

Units,  Measurements  and  Instruments. 

Thermostat  Heated  and  Regulated  by  Electricity.— Marie  and 
Marquis. — A  paper  presented  to  the  French  Academy  of  Sciences. 
The  thermostat  consists  of  a  receptacle  of  glazed  stoneware  of  about 
15  litres  capacity'.  The  heating  is  done  by  a  platinum  wire,  which  is 
transversed  by  a  current,  and  the  liquid  is  agitated  by  a  stirrer, 
driven  by  a  small  electric  motor.  The  regulation  of  the  temperature 
is  effected  by  acetone,  arranged  in  a  glass  vessel  above  a  layer  of 
mercury,  which  is  in  contact  with  a  platinum  point.  The  expansion 
of  the  acetone  forces  the  mercury  away  from  the  platinum  point, 
and  this  breaks  another  circuit,  which,  through  connection  with  a 
relay,  interrupts  the  heating  current.  The  apparatus  is  stated  to 
keep  the  temperature  constant  within  2°  or  3°  C.  The  description 
is  illustrated.— La  Revue  Technique,  May  25. 

Construction  and  Attachment  of  Galvanometer  Mirrors. — Watson. 
—An  abstract  of  a  Phys.  Soc.  paper.  To  overcome  the  difficulties 
arising  from  the  attachment  of  the  fibre  to  glass  mirrors  and  the 
necessity  of  varnishing  the  mirrors,  the  author  uses  disks  of  fused 
quartz  instead  of  glass.  A  small  tag  of  quartz  is  fused  to  the  edge 
for  the  attachment  of  the  fibre.  A  reflecting  surface  of  platinum  is 
deposited  on  the  quartz  disks  by  coating  them  with  a  platinum  solu- 
tion and  exposing  them  to  red  heat,  when  platinum  is  deposited. — 
Lond.  Elcc,  May  22. 

Telegraphy,  Telephony  and  Signals. 

Automatic  Telephone  Systems. — O'Brien. — An  illustrated  article 
describing  the  Ness  automatic  intercommunicating  telephone  sys- 
tem, which  system  is  applicable  to  all  installations  of  private  tele- 
phones where  a  number  of  instruments  are  to  be  connected  in  an 
intercommunicating  relation,  the  standard  switches  having  10,  16, 
20  and  24  points.  The  system  may  be  connected  so  as  to  use  one 
central  ringing  and  talking  battery,  or  may  be  installed  to  use  cen- 
tral ringing  batteries  and  individual  talking  batteries  located  at  each 
station.  The  automatic  switch  is  intended  not  only  to  enable  the 
user  of  the  telephone  to  signal  and  obtain  connection  with  any  other 
station  on  the  system,  but  also  to  bring  the  instrument  into  its  normal 
connection  with  the  line  when  the  conversation  is  finished  and  to 
restore  the  bell  connections  so  that  the  instrument  may  be  signalled 
by  any  other  station.  This  result  is  obtained  by  the  action  of  the 
user  in  replacing  the  telephone  receiver  upon  the  hook. — Amer.  Elec., 
May. 
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Wireless  Telegraphy  and  Railroading. — Schmidt. — The  first  part 
of  an  illustrated  article  on  the  application  of  wireless  telegraphy  to 
railways. — Elek.  Anz.,  May.  14. 

Wireless  Telegraphy. — Guarino. — .\n  illustrated  article  on  the  de- 
velopment of  Marconi's  system  of  wireless  telegraphy. — 6'r.  Am., 
Sup.,  May  9. 
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Submaiiiii'   /</r|,'r(j/>/lJi.  — FoUKNU.tJ,  -  A  |ii>|)ul;ii   illiisii:itri|  il.-^iiip 
tion  of  tlic  Ticrrc  I'icaril  »ysti-m,  in  use  in  three  French  cal)lc>. 
Coiinos.  Mtiy  16. 

New  InslallatioHs  for  tlw  Sufi-ly  of  I'rams  on  I'iail'oadx      A  dc 
scriptiun.  illustrated  by  diaKinins,  of  liie  Ku(U)lf  HartchniiN  aiiloniatic 
clectric  Mock  signal  and  Miller's  t>luck  system,  givinK  signals  nn  the 
locomotives.— />iMi,'/i'r'i  I'oly.  Jouni.,  May  j.v 

Systi-m  for  f'ri-vt-nlion  of  Coltisiotis  Hi-twfi-n  Trams.  — \  sIkmI 
description  of  llie  Hasanta  system,  whicii  uses  a  wire  runninK  alonn 
llie  rail  of  the  track,  connected  with  a  telephone  and  alarm  hell  in 
the  cab  of  the  engine.  The  invention  works  somewhat  like  the  block 
system  and  the  bell  rings  automatically,  when  two  trains  arc  in  the 
same  block. — Scicn.  //»«.,  May  16. 

Nnv  TcUjiraph  Installation  in  lirusscts. — A  long  illusiraUd  :ii  tick- 
containing  a  detailed  description  of  the  arrangement  and  switchboard, 
to  put  the  different  lines  in  connection  with  each  olhcr.—Joum. 
Telegrapliiquc,  May  25. 

Ti'h-fhone  Engineering. — Dommerque. — Another  article  of  the 
series  on  telephone  engineering;  it  treats  of  wire.  The  author  gives 
various  tables  for  the  resistance,  weight,  strength,  etc.,  of  the  various 
standard  wires,  with  temperature  coefficients  and  formula;  for  making 
temperature  corrections. — .Inter.  Elec.  May. 


New  Books. 


Tei.epiio.nv.     Hy  .\ithur  V.  Abbott,  C.  E.    New  York:  McGraw  Pub- 
lishing Company.    Si.K  Volumes.    Part  I. — The  Location  of  Cen- 
tral Offices,  170  pages,  a  illustrations.    Part  II. — The  Construc- 
tion of  Underground  Conduits,  190  pages,  62  illustrations.     Part 
III. — The   Cable   Plant,    153   pages,   41    illustrations.      Price,   per 
volume  separately.  $1.50;  Set  of  six,  $6. 
These  three  neat  and  compact  volumes  are  the  first  of  a  series  of 
six  manuals  which   have  been   prepared  by   Mr.   Abbott,  the   well- 
known  electrical  engineer,  who  was  at  one  time  connected  with  the 
Chicago  Telephone  Company,  and  who  has  given  special  attention 
to  the  subject  of  telephony  for  several  years  past.     These  volumes 
now   issued   are  based   upon  the  valuable   series   of  articles   which 
Mr.  Abbott  has  contributed  to  the  pages  of  Electrical  World  and 
Engineer.    In  bringing  the  matter  into  book  form,  Mr.  Abbott  seized 
the  opportunity  to  revise  his  text  and  to  embody  various  corrections 
and  suggestions  which  have  been  required,  or  put  forward  by  readers 
and  critics.     There  is  nothing  exactly  like  these  volumes  now  before 
the  electrical  public,  and  in  view  of  the  tremendous  extension  that  is 
now  being  given  to  the  telephonic  art,  they  should  undoubtedly  be  of 
great  utility  and  enjoy  a  wide  circulation.     Most  of  the  books  avail- 
able on  the  subject  of  telephony  have  been  written  from  the  standard 
of  describing  apparatus  in  the  shape  of  switchboards,  receivers,  trans- 
mitters, etc.,  as  well  as  aerial  lines  and  underground  cables  some-  , 
times.     But  Mr.   Abbott  has  pushed  much   further  afield  than  this, 
and  in  Part  I.  has  discussed  the  location  of  the  central  office  of  an 
exchange  system  or  district,  and  has  presented  a  great  variety  of  in- 
teresting considerations  with  regard  to  the  determination  of  the  tele- 
phonic center  and  the  effect  of  displacing  it  or  of  subdividing  the 
territory. 

Parts  II.  and  III.,  while  dealing  with  matter  which  is  more  famil- 
iar, namely,  underground  conduits  and  the  cable  plant,  are  also  fuller 
than  usual  of  what  one  may  call  the  theory  of  the  subject,  although 
the  practical  aspects  are  in  no  wise  neglected.  The  opening  chapter 
of  the  second  part,  for  example,  deals  with  the  principles  of  circuit 
design,  and  the  second  chapter  with  questions  of  mechanical  proper- 
ties. Incidental  to  all  these  volumes  is  the  use  of  a  large  number 
of  diagrams  and  curves  of  great  practical  value  in  figuring  out 
questions  of  cost  as  well  as  in  determining  certain  physical  qualities 
in  connection  with  the  work.  Another  unusual  and  unique  feature 
is  the  inclusion  in  Parts  II.  and  III.  of  elaborate  specifications  pro- 
fusely illustrated  with  cuts,  and  entering  into  all  the  details  of  the 
work,  so  that  they  can  be  used  as  regular  contract  and  specification 
forms. 

In  these  books  the  main  point  which  impresses  the  reader  is  that 
Mr.  Abbott  brings  the  central  station  manager  face  to  face  with  the 
questions  and  problems  of  cost,  which,  as  he  intimates,  are  always 
vital ;  and  we  believe  that  the  information  thus  rendered  available 
will  be  appreciated  by  all  those  who  are  now  engaged  in  the  develop- 


uirnt  ot  tiir  nid\i<<iiy,  p.iituulai  ly  ii  u  is  lo  them  a  sunicwhat  new 
licld  of  which  the  dilViculties  and  elcnients  have  to  be  niaslcred.  It 
is  possible  that  to  simie  of  our  telephone  readers  connected  with 
smaller  exchanges,  portions  of  the  discussions  in  Part  I.  may  ap- 
pear rather  verbose  and  recondite,  but  the  points  which  Mr.  Ab- 
bott rai.scs  arc  an  essential  feature  of  telephonic  rnginccring,  and  so 
far  as  wc  arc  aware  they  have  never  been  discu.sscd  before  in  public. 
Hence  it  was  high  time  that  a  treatment  of  the  subject  was  available, 
ami  while  all  to  whom  the  discussion  appeals  may  nut  agree  with  Mr. 
.'Mibntt  in  his  conclusions,  they  will  find  it  suggestive  and  illuminat- 
ing to  study  his  thoughtful  pages. 

The  books  are  simply  and  substantially  got  up  with  good  type, 
and  are  profusely  illustrated  by  a  large  number  of  new  cuts  made 
specially  to  accompany  this  text.  The  remaining  three  parts,  which 
are  lo  apiiear  in  due  course,  will  deal  with  open  wire  lines,  the  sub- 
station, switchboards,  and  the  central  office. 


Directory  of  Electrical  Societies,  Htc. 


American  Instiuti:  ok  Ei.ectkical  Excineers,  Secretary,  Ralph 
VV.  Pope,  95  Liberty  Street,  New  York.  General  meeting,  Niagara 
Falls,  June  29,  July  3. 

International  Association  of  Mu.nicipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting  -Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.  Annual  Convention,  Detroit,  Mich.,  July  14,  15  and  16. 
Frank  J.  Miner,  chairman  Exhibition  Committee,  207  Jefferson  Ave., 
Detroit. 

National  Independent  Telephone  Association.  Secretary,  J.  B. 
Ware,  Ellicott  Sq.  Building,  Buflfalo,  N.  Y.  Next  meeting,  Chicago, 
June  24  and  25. 


Electrical  Apparatus   in   Coal  Mining. 


By  S.  B.  Belden. 

In  regard  to  the  utilization  of  electricity  in  mining,  some  inter- 
esting data  is  given  by  the  Jeffrey  Manufacturing  Company,  of 
Columbus,  Ohio,  with  respect  to  new  apparatus  it  is  now  intro- 
ducing. Miners  are  now  well  disposed  towards  such  machinery,  but 
it  is  said  that  the  public  will  probably  never  know  the  trials  and 
expense  attendant  upon  the  introduction  of  the  first  chain  machines 
by  Mr.  J.  H.  Jeffrey,  president  of  the  company.  The  height  of  the 
first  machines  precluded  the  possibility  of  operating  them  in  thin 
coal,  and  for  several  years  no  attempt  was  made  to  build  a  machine 
designed  for  this  work.  Even  after  the  chain  machine  was  an 
established  success,  neither  the  coal  operators  nor  the  manufacturers 
of  the  machines  believed  that  a  machine  weighing  over  one  ton  could 
be  operated  in  coal  ranging  from  32  in.  to  36  in.  The  standard 
machine  having  proven  so  successful  in  thick  veins,  these  large  ma- 
chines began  to  be  used  in  lower  coal  until  finally  the  minimum  vein, 
so  far  as  these  machines  were  concerned,  was  reached.  One  fact, 
however,  was  clearly  demonstrated,  which  was  that  the  weight  of 
the  machine  was  not  such  a  serious  obstacle.  The  designers  were 
given  the  problem  and  a  smaller  and  lighter  machine  was  brought 
out  by  the  Jeffrey  Manufacturing  Company.  Its  height  over  all  is 
only  18  in.,  but  as  a  truck  is  essential  for  moving  it  from  room  to 
room,  it  is  necessary  to  allow  for  a  height  of  28  in.  when  so  mounted. 
The  total  weight  of  this  machine  is  in  the  neighborhood  of  2,500 
pounds,  and  as  it  has  been  designed  to  have  a  wide  flat  shoe  board 
to  rest  on,  it  can  be  moved  along  the  face  of  the  coal  by  the  machine 
runner  and  his  helper  with  ease. 

The  parts  are  made  as  light  as  possible  consistent  with  the  work 
to  be  performed,  but  in  no  instance  was  a  pound  of  metal  sacrificed 
which  would  affect  either  the  durability  or  the  strength  of  the  ma- 
chine. Two  steel  channel  bars  and  two  angle  irons  riveted  to  steel 
cross  ties  form  the  outside  frame,  in  which  rests  an  inside  sliding 
frame  consisting  of  a  heavy  channel,  or  center  rail,  to  which  is  bolted 
the  cutterhead.  This  cutterhead  is  made  entirely  of  two  milled  steel 
plates,  which,  bolted  together,  form  the  front  guide  for  the  cutter 
chain.    The  chain,  which  is  made  of  cast-steel  solid  links  connected 
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Ijy  (Ir(ji)-forgccl  straps,  passes  armiud  idlers,  or  sprockets,  located 
at  each  side  of  the  cutterhead,  and  then  along  the  chain  guides  to 
the  rear  of  the  machine,  where  it  receives  its  power  from  a  third 
sprocket  located  under  the  motor.  The  motor  is  of  the  iron-clad 
multipolar  type  and  was  designed  especially  for  this  low-vein  ma- 
chine. The  motor  rests  upon  a  steel  carriage  which  forms  the  bearing 
for  the  main  shaft.  A  feature,  which  is  essential  to  the  successful 
operation  of  low  coal,  is  that  the  thin-vein  machine  is  equipped  with 
a  self-propelling  truck.  Where  the  grades  are  heavy  this  truck 
operated  by  the  mining  machine  motor  is  of  extraordinary  advantage, 
and  where  the  room  lies  to  the  dip  it  obviates  the  necessity  of  brush- 
ing down  the  roof  for  the  mules. 

Many  mines  now  having  only  28  in.  to  30  in.  of  coal  are  being 
operated  entirely  by  the  thin-vein  machine.  While  the  data  received 
from  these  different  mines  varies,  owing  to  the  local  conditions,  it 
is  safe  to  say  that  a  fair  average  will  show  these  machines  to  be 
capable  of  under  cutting  at  least  50  tons  of  coal  per  shift.  Nearly 
all  of  these  plants  w'ork  two  eight-hour  shifts,  so  the  output  of  a 
machine  working  in  such  a  vein  can  be  considered  as  100  tons  per  day. 
Four  hundred  tons  represents  the  daily  output  of  many  small  mines 
and  it  might  not  be  amiss  to  show  the  approximate  cost  of  an  electric 
plant  of  this  capacity. 

The  average  amount  of  power  required  by  each  machine  has  been 
estimated  to  be  about  15  kw,  so  a  75-kw  dynamo  would  furnish  suffi- 
cient power  for  the  simultaneous  operation  of  four  machines  and  still 
have  excess  power  for  electric  lights  or  for  small  motors,  which 
might  be  added  for  pumping  or  ventilation.  In  order  to  have  at 
all  times  sufficient  boiler  power  I  would  recommend  a  72  x  18 
150-hp  return  tubular  boiler.  At  first  glance  this  would  seem  to  be 
too  great  an  excess  of  boiler  power,  but  actual  experience  has  demon- 
strated that  this  proportion  is  more  economical  in  the  end.  The 
following  machinery  then  would  be  necessary  for  a  plant  to  pro- 
duce 400  tons  of  coal  per  day  in  a  3-ft.  vein  of  coal:  One  72  x  18 
return  tubular  boiler,  one  duplex  boiler  feed  pump,  one  feed  water 
heater,  one  injector,  one  set  of  steam  fittings,  one  13  x  14  simple 
automatic  engine,  one  double  leather  dynamo  belt,  one  7S-kw  gen- 
erator, one  marble  switchboard  and  instruments,  one  complete  station 
equipment,  four  low-vein  machines,  four  self-propelling  trucks  for 
the  same.  Approximate  prices  :  Plant,  $4,100;  four  machines,  $4,000  ; 
four  self-propelling  trucks,  $400;  total,  $8,500. 

To  this  price  would  be  added  the  cost  of  the  foundation,  the  cost 
of  installing  the  machinery,  and  the  cost  of  the  necessary  copper 
wire  to  conduct  the  electric  current  from  the  power  house  into  the 
mines..  It  is  safe  to  figure  on  $10,000  covering  the  necessary  expen- 
ditures for  this  plant. 

It  is  difficult  to  say  exactly  what  the  depreciation  of  an  electric 
plant  is,  and  it  is  even  more  difficult  to  say  what  the  depreciation  of 
a  chain  machine  is,  for  the  first  Jeffrey  mining  machines  put  on  the 
market  over  25  years  ago  are  still  in  daily  operation.  A  large  amount 
of  data  received  from  various  mining  sections  bearing  en  the  cost  of 
mining  machine  maintenance  per  ton  of  coal  cut  gives  figures  rang- 
ing from  one-tenth  of  a  cent  to  two  cents  per  ton.  One  can  easily 
appreciate  the  variation  of  these  figures  by  considering  first  the 
quality  of  the  coal  being  mined,  and  second  the  care  which  is  taken 
of  the  machinery.  It  is  only  natural  that  a  hard  coal  full  of  sulphur 
in  the  "bearing  in,"  will  cost  considerably  more  per  ton  to  mine  than 
a  soft  pure  coal.  It  is  also  true  that  two  machines  working  in  the 
same  territory  or  even  in  adjoining  rooms,  will  show  a  difference  in 
the  cost  of  repairs,  which  can  be  traced  to  the  different  attention  or 
care  which  they  have  received  from  their  respective  runners. 

I  have  before  me  the  mining  scale  recently  adopted  in  nimiber 
eight  vein  of  Ohio  coal.  This  scale  gives  :  Pick  mining  in  rooms. 
90  cents;  machine  mining  in  rooms,  11  cents;  loading  after  machine 
in  rooms,  52^  cents. 

This  shows  a  difference  between  the  two  methods  amounting  to 
2654  cents  per  ton.  The  four-machine  plant  figured  on  should  pro- 
duce at  least  75,000  tons  per  year.  If  we  allow  a  depreciation  charge 
on  the  plant  of  10  per  cent,  of  its  cost  per  year  and  6  per  cent,  for 
the  interest  on  the  investment,  and  add  to  this  the  cost  of  producing 
the  power  (which  our  data  sheets  give  as  i  9-10  cent  to  2  i-io  cent 
per  ton)  and  the  largest  cost  of  repair  parts  which  we  have  ever 
known  we  still  have  a  net  saving  of  over  13  cents  per  ton.  In  other 
words,  a  plant  of  this  kind  will  practically  pay  for  itself  within  one 
year,  by  the  net  savings  of  the  difference  between  the  cost  of  the 
chain  machine  mining  and  the  pick  mining. 

The  JefTrcy  Manufacturing  Company  builds  electric  locomotives 
in  weights  ranging  from  two  to  thirty  tons,  and,  as  with  its  mining 


machines  it  has  designed  special  locomotives  for  operating  in  low 
coal.  The  dead  work  in  the  entries  necessary  to  get  sufficient  height 
for  mules  in  low  coal  mines,  often  adds  no  small  amount  to  the  cost 
of  the  production.  The  special  low-vein  locomotives  were  designed 
with  a  view  of  saving  this  roof  brushing.  The  local  conditions  in 
the  different  districts  govern  the  amount  paid  for  such  yardage,  so 
it  is  difficult  to  name  any  definite  amount  which  can  be  saved.  How- 
ever, I  am  familiar  with  one  mine  where  the  amount  was  $2.80  saved 
for  every  yard  of  entry  driven.  In  this  particular  mine  the  strata 
instead  of  being  level  was  rolling,  and  grades  were  encountered  on 
the  butt  entries  ranging  from  2  per  cent,  to  7  per  cent.  By  the  in- 
troduction of  a  low-vein  locomotive  the  operators  were  able  to  dis- 
place eight  mules  and  four  drivers.  Counting  each  mule  as  costing 
35  cents  per  day  and  the  drivers  $2.25  apiece,  and  deducting  the  pro 
rata  share  of  the  plant  expense  for  the  locomotive,  they  figured  that 
they  saved  $8  per  day  by  its  use.  Locomotives  weighing  four  tons 
have  been  built  by  the  Jeffrey  Company,  having  a  height  over  all  of 
only  29  in.  These  are  fitted  with  wheels  outside  of  the  frame  and 
have  a  small  enough  wheel  base  to  admit  of  their  operating  on  any 
curve  around  which  a  pit  car  will  pass. 

The  heavier  locomotives  have  a  greater  total  height.  One  has 
the  following  dimensions— it  weighs  24,000  pounds  and  has  a  total 
height  excluding  the  trolley  of  39",  the  length  over  all  is  9'  4"  and 
the  wheel  base  is  40".  It  is  designed  to  have  an  operating  speed  o£ 
from  six  to  ten  miles  per  hour,  and  will  handle  a  gross  train  load 
of  150  tons  on  a  level  track  at  this  speed.  The  Jeffrey  Company  has 
recently  put  out  a  locomotive  which  is  fitted  with  a  new  device.  The 
object  is  to  enable  the  locomotive  to  reach  the  face  of  the  coal  in 
the  rooms  without  using  a  trolley  wire.  As  the  rooms  are  continually 
being  advanced  the  cost  of  wiring  them  and  of  keeping  the  w-ires 
within  working  distance  of  the  face,  would  be  considerable.  This  new 
locomotive  receives  current  through  a  cable,  one  end  of  which  is  con- 
nected to  a  junction-box  on  the  entry  outside  of  the  room  neck.  The 
cable  is  wound  on  a  reel  which  is  mounted  on  one  end  of  the  loco- 
motive, and  the  current  passing  tiirough  the  cable  is  conducted  to  the 
motors.  As  the  locomotive  leaves  the  entry  on  its  way  into  the  room 
the  cable  unwinds  from  the  reel.  When  the  locomotive  starts  out  of 
the  room  with  the  loaded  car,  the  cable  automatically  rewinds  itself 
on  the  reel.  At  the  junction-box  in  the  entry  it  will  be  entirely  re- 
wound, and  the  locomotive  can  again  proceed  WMth  the  current  taken 
from  the  trolley  wire. 

The  cost  of  adding  a  locomotive  to  an  electric  mining  plant  already 
in  operation  is  but  very  slight,  as  compared  with  the  result  which 
can  be  obtained.  It  is  therefore  advisable  when  installing  a  machine 
plant  to  provide  for  excess  power  if  there  is  any  possibility  of  using 
electric  haulage  in  the  future.  The  hauling  being  all  done  during 
the  day  shift,  when  a  new  plant  is  being  installed  it  is  considered 
economical  to  design  it  on  the  basis  of  operating  more  machines  dur- 
ing the  night  shift  and  thus  give  the  locomotive  and  a  few  machines 
the  power  during  the  day.  Such  an  arrangement  cuts  down  the  initial 
cost  of  the  power  plant  and  seems  to  give  absolute  satisfaction.  For 
instance,  to  consider  a  plant  capable  of  cutting  and  hauling  1,000  tons 
of  coal  per  day  from  a  4-foot  vein  of  coal.  The  cost  would  be  about 
$15,000.00  F.  O.  B.  cars  factory.  Six  of  the  machines  would  be 
worked  during  the  night  shift  and  four  of  them  could  alternate  on  the 
day  shift.  In  this  manner  they  would  give  the  output  required.  A 
locomotive  such  as  specified  above,  would  be  capable  of  hauling  117 
tons  gross  train  load  on  a  level  track  at  8  miles  per  hour,  and  unless 
the  grades  were  unusually  heavy  in  the  mine  it  could  have  suffi- 
cient power  to  produce  the  output  figured  on. 


Equipment  for  D.  L.  &  W.  Shops. 


The  award  has  been  made  for  the  generators  and  engines  for  the 
new  shops  at  Hoboken,  N.  J.,  and  Scranton,  Pa.,  of  the  Delaware. 
Lackaw-anna  &  Western  Railroad.  The  generator  contract,  which 
was  secured  by  the  General  Electric  Company,  calls  for  1,050  kilo- 
watts. There  will  be  two  3-phase,  60-cycle  machines,  of  250-kw  ca- 
pacity each :  a  similar  number  of  200-kw  capacity  each,  and  one  gen- 
erator having  a  capacity  of  150  kilowatts.  They  will  be  direct-con- 
nected to  Ball  &  Wood  cross  compound  engines,  which  will  operate 
at  225  r.p.m.  The  engine  contract  calls  for  two  of  375-hp :  the  same 
number  of  300-hp  capacity  each,  and  one  capable  of  developing  225 
horse-power.  These  equipments  will  be  used  for  both  light  and  power 
purposes. 
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Ncnist  I.iuhtiiiii  I'laiii  tor  u  (circus. 


KcliTiiur  was  maiU'  recently  in  these  pages  to  llir  l;nt  iliat  Iviiik- 
liuK  Itros.,  circus  nianaKers,  had  r<|iii|)|>e(l  a  travrhiiR  liKlilitiK  plant 
to  supply  Nernst  liKhtiiiK  f'""  ""^  "f  iheir  hiu  circus  tents.  We  ari- 
now  ahle  to  illustrate  this  interestui);;  httle  plant.  'I'he  engravinK 
herewith  shows  a  l'"ori  Wayne  alternatinK-ciirreiit  jjeiuTator  coii- 
necteil  to  a  Walrath  .lo-hp,  three-cylinrlcr  ({•■•"*  engine,  of  the  open- 
base  type,   built   by   the  Marinette   Iron   Works  of  Marinette,   Wis. 


\: 


rORT.MlLE   LIGHTING   PL.VNT  FOR  CIRCUS. 

The  engine  is  connected  to  the  dynamo  by  a  Chicago  Link  Belt  drive 
and  the  outfit  is  mounted  on  steel  trucks.  As  a  matter  of  fact,  the 
outfit  has  been  furnished  in  duplicate.  In  other  words,  there  arc 
two  of  these  complete  equipments  which  are  being  used  for  lighting 
the  Ringling  circus  and  animal  tents,  and  the  proprietors  of  the  show 
express  themselves  as  well  pleased  with  the  results  obtained  from 
these  plants,  which,  of  course,  have  to  sustain  a  good  deal  of  rough- 
and-tumble  usage,  and  are  transported  from  one  end  of  the  country 
to  the  other. 


Status  of  the  Kellogg  Telephone  Interests. 


From  one  of  the  ofHciais  and  minority  stockholders  of  the  Kellogg 
Switchboard  and  Supply  Company  we  have  received  the  subjoined 
statement  in  regard  to  the  situation  that  has  developed  in  the  affairs 
of  that  company,  as  noted  in  these  pages  last  week : 

The  Kellogg  Switchboard  and  Supply  Company  was  organized  in 
1857  with  Mr.  Milo  G.  Kellogg,  of  Chicago,  its  president  and  principal 
stockholder.  In  the  fall  of  1901,  Mr.  Kellogg's  health  broke  down, 
and  about  November  i  of  that  year  he  was  obliged  to  give  up  all 
business  matters  entirely,  and  left  Chicago  for  California  for  an 
indefinite  absence.  Mr.  Kellogg  left  the  management  of  the  com- 
pany in  the  hands  of  Mr.  Wallace  L.  DeW'olf,  of  Chicago,  who  was 
then  vice-president  of  the  company,  and  entrusted  Mr.  DeWolf  with 
a  power  of  attorney  for  his  entire  personal  property  so  as  to  provide 
for  any  financial  emergency  which  might  arise  in  his  aflfairs  and 
those  of  the  Kellogg  Company  during  his  absence.  Prior  to  Mr. 
Kellogg's  departure  a  large  amount  of  money  had  been  expended 
in  the  increase  of  the  plant  of  the  company  and  an  increase  in  the 
capital  stock  of  the  company  to  meet  the  expenditure  was  in  prog- 
ress, and  a  certain  large  customer  and  debtor  of  the  company  was 
in  a  precarious  financial  condition. 

Shortly  after  Mr.  Kellogg's  departure,  or  about  January,  1902, 
Mr.  DeWolf  sold  Mr.  Kellogg's  entire  interest  in  the  company, 
amounting  to  about  two-thirds  of  the  entire  capital  stock,  to  Mr. 
Enos  M.  Barton,  of  Chicago,  president  of  the  Western  Electric 
Company,  and  representing,  it  is  understood,  the  Bell  telephone  in- 
terest. This  sale  was  made  without  Mr.  Kellogg's  knowledge  or 
consent  and  Mr.  Kellogg  was  not  advised  of  the  sale  of  his  stock 
until  six  months  thereafter.  At  the  same  time,  Mr.  DeWolf  sold 
his  own  stock,  amountitig  to  202  shares,  in  the  Kellogg  Company, 
and  effected  the  sale  also  to  the  same  party,  of  the  stock  owned  by 
Mr.   Clarence   Buckingham,  of   Chicago,  a  director  in   the   Kellogg 


t'onipany.  No  <j|litr  director,  olWcer,  employee  or  stockholder  of  liit- 
Krllogg  Company,  save  the  secretary,  wai  advised  of  the  sale,  and 
none  of  thrm  knew  of  the  sale  until  more  than  a  year  thereafter. 
.\o  record  of  the  transfer  of  stock  was  made  on 'the  hooks  of  the 
Kellogg  ('ompaiiy,  and  all  employees,  and  particularly  those  con- 
nected with  the  sales  and  engineering  deparlnienis,  were  given  the 
most  postivc  assurance  thai  there  was  no  truth  in  the  tumors  that 
the  Kellogg  Company  was  controlled  by  the  Western  Electric  in- 
terest. 

<  )n  July  4,  H302,  six  months  subse(pient  to  the  sale  of  his  stock, 
.\lr.  Kellogg,  h.iving  sulliciently  recovered  his  health  t(j  inipiire  into 
the  alVairs  of  the  Kellogg  (Company,  was  advised  by  Mr.  DeWolf 
that  his  stock  had  been  sold  to  Mr.  Barton.  Acting  upon  the  advice 
of  his  coinisel.  Judge  R.  S.  Taylor,  Mr.  Kellogg,  as  soon  as  his  health 
permiltetl,  began  negotiations  through  his  counsel  with  Mr.  Marton, 
.ind  with  Mr.  hVederick  I',  l-'ish,  president  (jf  the  American  Tele- 
phone an<l  Telegraph  Company,  for  the  repurchase  of  this  stock. 
These  negotiations  have  continued  without  interruption  since  the 
lirst  of  October,  l<jO-'.  10  the  present  time.  Up  to  about  the  first  of 
this  year  there  was  every  prospect  of  these  negotiations  being  suc- 
cessful, and  that  Mr.  Kellogg  would  again  obtain  possession  of  his 
^lock  and  the  controlling  interest  in  the  Kellogg  Switchlxjard  and 
Supply  Conipany  so  that  he  could  again  control  the  management 
of  the  Kellogg  Company  and  could  assure  his  friends  and  its  custom- 
ers that  their  interests  would  be  protected  and  all  of  the  obligations 
.issumcd  by  the  Kellogg  Company  fulfilled  to  the  letter.  About  the 
first  of  the  year,  however,  Mr.  Barton  advised  Mr.  Kellogg  and  his 
counsel  that  it  had  been  definitely  decided  to  reject  all  propositions 
for  the  repurchase  of  his  stock  and  that  an  additional  price  which 
Mr.  Kellogg  might  offer  for  said  stock  would  not  affect  the  <lecision 
in  this  matter.  Mr.  Kellogg  had  already  offered  to  repurchase  his 
stock  at  a  price  which  would  net  a  large  profit  to  the  original  pur- 
chaser. 

Mr.  Kellogg  then  appealed  to  the  Rell  interest  to  reconsider  the 
matter  from  an  ethical  standpoint,  that  is,  from  the  standpoint  of 
the  damage  which  would  result  to  his  friends  and  customers  and 
employees  of  the  Kellogg  Company  who  had  been  placed  in  a  false 
light  by  the  action  of  both  parties  concerned  in  the  sale  of  his  stock. 
To  this  appeal  the  Bell  interest  also  turned  a  deaf  ear. 

March  11,  1903,  Judge  R.  S.  Taylor,  informed  Mr.  F.  W.  Dimbar 
of  the  condition  of  the  Kellogg  Company  and  its  relation  to  the  Bell 
interest.  Mr.  Dunbar  was  the  first  employee  of  the  Kellogg  Com- 
Iiany  to  be  informed  of  the  existing  situation  and  he  took  up  the 
matter  immediately  with  Mr.  Kellogg,  who  placed  the  entire  corre- 
spondence and  records  of  the  negotiations  at  his  disposal,  and  ex- 
plained all  the  details.  The  situation  was  discussed  and  examined 
with  the  object  of  finding  some  way  to  insure  the  protection  of  the 
customers  of  the  Kellogg  Company  in  the  future  as  they  had  been 
protected  in  the  past.  Legal  advice  was  again  sought  and  it  ap- 
peared that  the  minority  stockholders  of  the  Kellogg  Company  could 
secure  legal  redress  and  by  so  doing  could  insure  the  protection  of 
the  customers  of  the  Kellogg  Company,  and  the  fulfilling  of  its  obli- 
gations to  the  independent  telephone  business. 

On  May  19,  1903,  Mr.  Kempster  B.  Miller  and  Mr.  F.  J.  Dom- 
merque,  of  the  Kellogg  Company,  were  for  the  first  time  made  ac- 
quainted with  the  situation  and,  with  Mr.  Dunbar,  decided  to  bring 
suit  against  Mr.  DeWolf,  Mr.  Barton,  Mr.  Fish,  the  .Xmerican  Tele- 
phone and  Telegraph  Company  and  the  Western  Electric  Company 
for  the  recovery  by  Mr.  Kellogg  of  his  stock  and  to  restrain  the  Bell 
interests  from  disposing  of  the  stock  until  it  could  be  returned  to 
its  rightful  owner  and  from  voting  said  stock  to  control  or  influence 
the  management  of  the  Kellogg  Company  or  from  influencing  in  any 
manner  the  management  of  said  company,  or  from  interfering  with 
any  of  the  patent  suits  pending  against  the  Kellogg  Company  and  its 
customers. 

The  suit  was  brought  in  the  Circuit  Court  of  the  State  of  Illinois 
on  Friday,  June  5,  1903,  by  Henry  S.  Robbins,  attorney  for  the 
minority  stockholders,  and  on  that  day  Judge  Tuley  of  that  court 
granted  a  preliminary  injunction  to  the  above  effect.  Mr.  W.  W. 
Dean,  of  the  Kellogg  Company,  and  other  minority  stockholders 
joined  in  the  suit. 

The  suit  brought  by  the  minority  stockholders  of  the  Kellogg 
Company  is  not  only  in  the  interest  of  these  stockholders,  but,  it  is 
stated,  is  primarily  in  the  interest  of  the  customers  of  the  Kellogg 
Company.  The  minority  stockholders  are  confident  in  the  suc- 
ce.^sfvl  i=sue  of  the  legal  steps  which  they  have  taken,  as  thus  de- 
tailed. 


June  20,  1903. 
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Power  Plant  for  the  Philadelphia  Subway. 


Uiic  of  llie  largest  conlracl>  lor  sK-ani  lurbiiic  ami  electrical  puwer 
machinery  recorded  has  just  been  closed  by  VVestinghouse,  Church, 
Kerr  &  Co.,  with  the  Philadelphia  Rapid  Transit  Company,  covcrnig 
i5,ocx3-k\v  of  steam  turbine  and  approximately  50,ooo-k\v  ot  electrical 
generating  and  converting  machinery,  for  the  new  rapid  transit  sub- 
way and  elevated  system,  now  under  construction  in  Philadelphia. 
The  most  ititeresting  feature  of  the  equipment  to  be  installed,  is  that 
steam  turbines  are  to  be  used  exclusively  for  power  generation  in 
the  central  station  now  under  construction.  There  will  be  three 
turbines,  each  of  5,ooo-k\v  normal  capacity,  which  will  be  of  the  type 
now  being  built  by  the  Westinghouse  Machine  Company  for  large 
powers.  The  turbines  will  be  direct  connected  to  Westinghouse 
3-phase,  25-cycle,  generators,  and  the  units  will  run  at  750  r.p.m. 
with  175  lbs.  of  steam,  27^"  vacuum  and  possibly  100*  to  150°  of 
superheat.  The  three  units  will  operate  in  multiple  upon  a  cunnnon 
bus  bar,  and  power  will  be  distributed  directly  at  a  nominal  potential 
of  13.000  volts  from  the  station  without  the  use  of  any  intermediate 
transformers.  For  this  purpose,  the  generators  are  wound  for  high 
potential. 

The  new  power  station  is  located  upon  the  Delaware  River,  near 
the  foot  of  Green  street,  and  is  laid  out  for  an  ultimate  capacity  of 
50,coo-k\\,  it  being  the  idea  of  the  designers  to  concentrate  at  this 
point  the  entire  power  generating  equipment  at  present  distributed 
among  a  number  of  smaller  stations.  The  location  of  the  new  sta- 
tion upon  the  river  bank  secures  excellent  coaling  facilities  and  an 
inexhaustible  supply  of  water  for  condensing  purposes.  The  present 
■equipment  will  furnish  power  for  the  subway,  and  some  reserve 
power  for  the  surface  traction  system  pending  the  execution  of  pro- 
posed plans  for  centralizing  the  entire  power  system. 

The  contract  also  comprises  a  large  amount  of  transforming  and 
■converting  machinery,  to  be  installed  in  the  several  sub-stations, 
which  will  be  built  at  various  points  in  the  district  covered  by  the 
transit  system.  This  machinery  will  be  used  for  converting  the  high 
tension  alternating  current  received  from  the  power  station  into  low 
potential  direct  current  for  use  directly  upon  the  third  rail  of  the 
traction  system.  The  first  installation  will  comprise  fourteen  1,000- 
l<w  and  two  500-kw  rotary  converters.  Each  of  the  i,ooo-kw  rota- 
ries  will  be  furnished  with  three  37S-kw  step-down  transformers, 
and  each  of  the  soo-kw  rotaries  with  three  175-kw  transformers  of 
similar  design.  The  electrical  equipment  will  be  built  by  the  West- 
inghouse Electric  and  Manufacturing  Company. 

The  new  rapid  transit  system,  now  under , construction,  will  cover 
the  entire  business  district  of  Philadelphia,  and  includes  a  two  and 
four  track  subway  about  i^  miles  in  length,  extending  from  the 
Delaware  River  along  Market  street,  to  a  point  near  Twenty-third 
Street,  a  short  distance  from  the  Schuylkill  River.  At  Broad  Street 
an  appropriate  central  terminal  station  will  be  erected.  The  enter- 
prise is  one  of  the  most  important  in  the  history  of  American  rail- 
way development  and  the  introduction  of  the  steam  turbine  in  such 
large  sizes  is  particularly  impressive  by  reason  of  the  confidence 
rshown  in  this  comparatively  new  type  of  prime  mover. 


Ventilating  Equipment  for  a  Turkish   Cruiser. 


The  recent  disturbances  in  the  Orient  have  directed  much  atten- 
tion to  the  fighting  resources  of  the  Turkish  Government.  While 
the  Turkish  army  appears  to  be  courageous  and  fairly  well  equipped 
.and  drilled,  it  is  a  matter  of  common  knowledge  that  the  Turkish 
navy  is  practically  non-existent,  the  few  vessels  in  commission  being 
old  and  out  of  repair.  However,  the  Sultan  is  taking  active  steps  to 
remedy  this  deficiency,  and  Messrs.  Wm.  Cramp  &  Sons,  of  Phila- 
•delphia,  are  now  building  for  the  Ottoman  etnpire  a  large  cruiser, 
to  be  named  the  Medjidia.  This  vessel  will  embody  the  latest 
improvements  in  naval  construction,  and  will  be  an  effective  fighting 
machine  in  every  way.  One  feature  which  has  been  looked  after  with 
particular  care  is  the  ventilation,  which  is  of  very  great  importance 
in  a  vessel  serving  in  tropical  or  sub-tropical  waters.  Nine  elec- 
trically-driven centrifugal  fans  are  provided  to  ventilate  the  hull 
■of  the  Medjidia.  Fan  No.  i  is  a  40-in.  steel-plate  "exhauster." 
which  will  supply  air  above  the  protected  deck,  forward,  while  No.  2 
■of  the  same  size  will  supply  air  below  the  protected  deck  forward. 
Fan  No.  3  is  an  exact  duplicate  of  fan  No.  i  and  w^ill  supply  air  be- 
tween frames  65  and  66  aft.  No.  4,  of  the  same  size,  will  furnish 
air  aft  of  frame  66.    No.  5.  which  is  a  30-in.  steel-plate  "exhauster." 


will  supply  air  to  the  dynamo  and  e\aporating  rooms.  No.  6,  a 
"Monogram  exhauster,"  having  a  cast-iron  housing,  will  supply  air 
to  the  crew's  quarters  between  frames  10  and  24.  This  fan  is  bolted 
to  the  ceiling  and  is  driven  by  an  electric  motor  supported  on  the 
side  of  the  fan.  Fan  No.  7,  which  furnishes  air  to  the  crew's  quar- 
ters between  frames  24  and  34,  is  similar  to  fan  No.  2.  Fan  No.  8 
for  the  crew's  quarters  between  frames  34  and  35,  is  a  duplicate  of 
fan  No.  6,  and  fan  No.  9,  of  the  same  size  and  character,  furnishes 
air  to  the  officers'  quarters  between  frames  55  and  83.  The  40-in. 
fans  are  capable  of  supplying  4,260  cubic  ft.  of  air  at  i  ounce  of 
pressure  when  running  at  822  r.p.m.,  and  I'/z  ounces  when  running 
at  1,010  revolutions.  The  50-in.  fan  will  supply  3.690  cubic  ft.  at 
I  ounce  pressure  at  660  revolutions,  and  iJ/S  ounces  at  808  revolu- 
tions. The  four  "Monogram"  fans  can  supply  2,110  cubic  ft.  of  air 
at  I  ounce  pressure  running  at  822  r.p.m.,  or  at  ij/z  ounces  when 
running  at  1,030  r.p.m.  The  entire  ventilating  equipment  above  de- 
scribed was  furnished  by  the  B.  I".  Sturt.'vant  Co.,  of  Boston. 


Efficiency  Tests  of  Tangential  Water-Wheels  Under 
1912  ft.  Effective  Head. 


Recent  development  iiv  hydraulic  practice  on  the  Pacific  coast  has 
been  toward  the  utilization  of  higher  heads.  In  the  minds  of  a 
number  of  engineers  the  question  has  arisen  as  to  the  wisdom  of 
developing  these  high  heads,  utilizing  the  totality  of  fall  in  one 
station,  as  against  dividing  the  fall  up  and  passing  the  water  through 
two  or  more  stations  in  series,  in  this  way  utilizing  the  same  water 
under  lower  heads  in  two  or  more  power  plants.  The  Edison  Electric 
Company,  of  Los  Angeles,  Cal.,  had  this  problem  to  consider  when 
it  was  proposed  by  them  to  install  their  new  power  plant,  which  has 
been  known  as  Mill  Creek  No.  3,  it  being  located  in  the  Mill  Creek 
Canyon  near  Redlands,  Cal.,  the  effective  head  on  this  plant  being 
1,912  ft.  After  carefully  considering  the  matter,  the  Edison  Com- 
pany decided  that  it  would  be  better  engineering  to  utilize  the  total 
available  head  in  one  power  station.  They  also  concluded  that,  as 
they  had  several  other  power  plants  to  build,  this  would  be  an  ex- 
cellent opportunity  to  test  the  relative  merits  of  the  different  water 
wheels  on  the  market. 

The  plant  to  be  installed  by  them  was  to  consist  of  four  water 
wheel  generating  units  of  750  kw  each,  designed  for  a  25  per  cent, 
overload,  at  a  turning  speed  of  430  r.p.m.  They  therefore  decided  to 
install  at  first  but  two  units,  the  rest  of  the  plant  to  be  placed  with 
the  engineering  firm  furnishing  the  most  efficient  and  satisfactory 
wheel  unit.  Accordingly  they  placed  two  orders,  that  for  the  second 
unit  being  placed  with  the  Abner  Doble  Company,  San  Francisco, 
makers  of  the  "Ellipsoidal  Tangential  Water  Wheel"  ;  at  the  same 
time  taking  an  option  from  each  firm  for  two  additional  wheel  units 
under  certain  agreements. 

The  initial  wheel  units  have  been  installed  and  tested,  and  have 
been  in  operation  for  several  months,  and  it  is  interesting  to  note 
that,  based  on  the  results  secured  the  Power  Company  has  exercised 
its  option,  placing  the  order  for  the  rest  of  the  w'heel  units  w-ith 
the  Abner  Doble  Company  on  account  of  the  high  efficiency  over  a 
wide  range  of  load  shown  by  its  w'heel,  its  capacity  to  carry  a  very 
heavy  overload,  and  the  maintenance  of  this  high  efficiency  over  a 
wide  range  of  load.  At  loads  from  one-half  load  to  over  25  per  cent, 
overload  the  Doble  wheel  showed  an  efficiency  on  the  preliminary 
tests  of  from  80  per  cent,  to  84  per  cent.  The  generators  in  this 
plant  were  furnished  by  the  General  Electric  Company. 

This  installation  is  of  value  in  confirming  the  wisdom  of  the 
Power  Company  in  utilizing  its  total  head  in  a  single  station,  as 
against  dividing  it  up  over  several  stations,  as  has  been  carried  out 
by  several  of  the  other  power  companies.  The  nozzle  used  on 
this  machine  is  of  the  Doble  patented  needle  regulating  type,  which 
gives  an  excellent  efficiency  curve  with  variable  load,  the  water 
consumption  of  the  unit  being  almost  strictly  proportional  to  the 
power  output  of  the  generator. 

Another  important  point  demonstrated  by  this  installation  is  that 
the  efficiency  to  be  secured  under  these  very  high  heads  is  exceedingly 
favorable,  clearly  demonstrating  that  it  is  better  engineering  to 
utilize  the  total  available  power  value  in  one  station  than  to  divide 
it  up  into  two  or  more,  excepting  in  most  exceptional  cases,  where 
other  conditions  may  exist,  such  as  for  instance  excessive  length  of 
pipe  line  or  reservoir  and  storage  facilities.  These  tests  make  a 
very  interesting  comparison  with  the  work  of  one  of  the  famous 
Swiss  builders  in  the  Vouvry  Plant,  where  the  efficiency  secured 
was  s6  per  cent. 
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THK  WKKK  IN  WAl.l.  STUl.i:i.  Tl.cic  u.in  ;i  kuuiI  dciiiaml 
for  time  m«>my  fur  tlic  Imiik  il.itcs  aiul  consicli-rablc  business  was 
iloiic.  till'  liiulcr.s  bciiiK  largily  banks  and  trust  conipanios.  The 
closiiiK  rates  were  4  per  leiil  for  Oo  days,  and  4',.  tu  (>  per  leni.  for 
90  days  to  seven  and  eight  inmiths.  The  stoik  market,  after  a  vio- 
lent fall  in  values,  rallied  materially  on  short  covering,  support  from 
large  interests  and  some  further  buying  for  long  account.  While 
the  entire  market  felt  the  weight  of  an  early  selling  pressure,  the 
heaviest  dechnes  were  in  stocks  which  were  attacked  in  force  by  the 
bear  operators.  Among  the  latter  were  Urooklyn  Rapid  Transit  and 
Amalgamated  Copper.  The  later  improvement,  however,  extended 
throughout  the  whole  list,  and  was  especially  pronounced  in  Amalga- 
mated Copper.  There  was  some  activity  in  General  lilectric,  which 
became  very  strong  after  the  improvement  commenced.  The  other 
industrials  were  not  particularly  prominent.  General  Electric  made 
a  net  gain  of  jjj  points,  the  closing  price  being  iSoJ-i,  which  was  1 
point  below  the  highest  of  the  week,  the  lowest  quotation  being 
172'i.  The  latter  figure  also  represents  the  lowest  quotation  of  the 
year.  Wcstinghouse  common  touched  178  as  the  lowest  point  and 
196  the  highest,  closing  at  195,  this  being  a  gain  of  13  points,  the  low- 
est figure  of  this  week  also  being  the  lowest  figure  of  the  year. 
Westinghouse  rights  closed  at  2\:i.  being  .}4  of  a  point  lower  than 
the  last  quotation.  Brooklyn  Rapid  Transit  closed  at  58;^..  a  gain 
of  I  point,  the  lowest  figure  of  the  week  and  of  the  year  being  54. 
Metropolitan  Street  Railway  made  a  net  gain  of  J/4  point,  closing  at 
i27->4,  after  touching  121^,  which  was  also  the  lowest  recorded 
figure  of  the  year.  Western  Union  made  a  net  gain  of  1^,  the  clos- 
ing (piotation  being  85J2.  American  District  Telegraph  dropped  to 
JOIj,  thereby  losing  3,'X  points  net.  The  following  are  closing 
quotations  of  June  16: 


Jiinp  !).  .June  1« 

American  Tel.  *  Cable 75  ;7>« 

American  Tel.  &  Tel 140  142 

AniiTican  I'ist.  Tel 25  27 

Brooklyn  U.ipid  Transit    ..     5«i«  5eH 

Comniorcial  Cable 

Klectric  Boat       20  18 

KUitric  Boit  pfd .•«  :)7 

EUeitric  Lead  ReducUon. .  .        IH  IM 

Electric  Vehicle Sv»  7 

Electric  Vehicle  pfd 12ii  I3>t 


June  II.  June  1(! 

General  Electric     176         177K 

Hudson  River  Tel 

Metropolitan  St.  Ry 122>,'      V>iM 

N.  E.  Elec.  Veh.Trus Ni 

N.  Y.&N.  J.  Tel 

N.  V.  E  V.  T    Ck) SSi          iH 

Tel.  4  Tel.  Co.  Am 

Western  Union  Tel 83*«       85 

WestinKhouse  com 178         189 

Westinirhouse  pfd 175 


BOSTON. 


•June  s  .June  !6 
American  Tel.  &  Tel     ...       14S«        143 

Cumberland  Telephone 

Edison  EKc.  Ilium 251  24H 

General  Electric 175  17» 

Western  Tel.  &  Tel  13  13 


June  9.  June  IG 
Western  Tel.  .t  Tel.  pfd....      Ml  a2 

Mexican  Telephone IH  IH 

24H  New  England  Telephone    . .  133*         125 

179  Westinghouse 

13  Westinghouse  pfd 

PHILADELPHIA. 


June 9.  June  16 


American  Railways  .. 
Elec.  Storage  Battery  .  . . 
Elec.  Storage  Battery  pfd . 
Elec.  Co.  of  .\merica 


June  9    JunelR 

Central  Uuion  Tel    

Chicaco  Edison 154  154 

Chicago  City  Ry 190  190 

Chicago  Tel.  Co  13.5H 

National  Carbon       XiH        2.1*f 

♦Asked. 


Phila.  Traction 

Phila.  BUectric  

Pa.  Electric  Vel.icle 

Pa.  Electric  Vehicle  pfd 


June  9.  June  10 

...   i)e'4      96H 


•June  9.  June  lli 

National  Carbon  pfd 94  94 

NorthwestElev.com 

Union  Traction  S'-*  3 

Union  Traction  pfd 30  30 


DR'IDENDS.— The  Western  Union  executive  comniittee  has 
recommended  the  declaration  of  the  regular  quarterly  dividend  of 
I. 14  per  cent.  Manhattan  Elevated  directors  have  declared  a  quar- 
terly dividend  of  I'S  per  cent.,  payable  July  i.  The  Otis  Elevator 
Company  has  declared  the  regular  quarterly  dividend  of  iM  per  cent, 
on  the  preferred  stock.  U.  C.  I.  Company,  Philadelphia,  has  de- 
clared the  regular  quarterly  dividend  of  $i  per  share,  payable  July  15. 
The  directors  of  the  American  Telephone  and  Telegraph  Company 
have  declared  a  regular  quarterly  dividend  of  iK  per  cent,  and  ^4 
per  cent,  extra,  payable  July  15.  The  directors  of  the  Chicago  Tele- 
phone have  declared  the  quarterly  dividend  of  214  per  cent.,  payable 
June  30,  to  stockholders  of  record  on  June  25.  The  United  Traction 
&  Electric  Company  of  New  Jersey  have  declared  the  regular  quar- 
terly dividend  of  1%  per  cent.,  payable  July  i.  Directors  of  the 
Rochester  Passenger  Railway  have  declared  a  dividend  of  i'4  per 
cent,  on  the  preferred  stock,  payable  July  I.  The  West  Philadelphia 
Passenger  Railway  Company  have  declared  a  dividend  of  $5  per 
share,  payable  July  i.  The  Union  Passenger  Railway  Company,  of 
Philadelphia,  have  declared  a  dividend  of  $4. 75.  payable  July  I.  Twin 
City  Rapid  Transit  directors  have  declared  the  regular  quarterly  divi- 


dend of  i^  per  cent,  on  the  preferred  utock  payable  July  i.  A  divi- 
dend rental  of  $.•  jier  share  will  be  paid  to  the  holders  (if  the  preferred 
Mock  of  the  West  End  .Stieel  Railway  Co,  July  1 

ST.  I.()i:iS  r.N'lll'.l)  RAII.VVAYS.-At  a  special  stockholders' 
meeting  of  the  Initrd  R.iilways  Company  the  proposition  to  guar- 
;intee  llie  proposed  ls^ue  by  the  St.  Louis  Transit  Company  of 
$io,otK),o()o  refunding  .iiid  improvement  bonds  was  almost  unani- 
mously carried.  rinee-fonrlhs  of  the  stock  was  vote<l,  and  only 
ninety  shares  voted  against  it.  The  financial  plan  involved  looks 
into  the  future  of  the  properties,  and  places  the  transit  system  in 
an  unusually  strong  position.  It  is  not  likely  that  all  the  bonds  will 
be  issued,  but  il  was  deemed  wise  by  the  management  to  make 
ample  provision  for  contingencies  which  may  arise.  The  applica- 
tion of  the  $20,ooo,o<x)  in  bonds  to  be  issued  by  the  St.  I.ouis  Transit 
Company  is  as  follows:  During  the  year  1903: 
Payment  of  the  directors'  loan  and  other  indebtedness  of 

the   company    $2,995,425 

linpnivenients,   betterments,    etc.,   on    the   property    of   the 

United   Railways  of   St.   Louis,  approximately 2,222,600 

During  years  1904  and  1905: 

Collateral  trust  notes   (due  November   I,   1904) $5,776,000 

Improvements,   betterments,    ets.,    on    the   property   ot    the 

I'nited  Railways  Company  of  St.  Louis,  approximately.  .  2,280,000 

The  balance  of  the  bonds  will  remain  in  the  treasury  of  the  com- 
pany for  future  additions,  aopiisitions,  betterments  and  improve- 
nieiits. 

CHICAGO  CITY  RAILWAY  COMPANY.— The  terms  on  which 
the  Chicago  City  Railway  Company  will  agree  to  waive  its  claims 
imder  the  so-called  ninety-nine-year  act  have  been  reported  by  the  sub- 
committee on  franchises  to  the  council  committee  on  local  transpor- 
tation. The  railway  company  declares,  however,  that  there  can  be 
no  waiver  unless  full  remuneration  for  its  tangible  property  be  as- 
sured by  contract,  such  payment  to  be  based  upon  an  impartial 
appraisement  of  the  property  at  the  termination  of  the  new  grant. 
The  coincident  proposition  unalterably  linked  with  the  above  is  that 
if  the  municipality  does  not  purchase,  license  may  be  granted  to  a 
new  company  to  purchase  at  the  same  figure.  Furthermore,  the  pro- 
posed contract  specifies  that  in  case  the  municipality  neither  pur- 
chases of  itself  nor  licenses  another  corporation  to  purchase,  "it  will 
make  a  new  grant  to-  the  company  upon  terms  then  to  be  agreed 
upon,  it  being  understood  that  the  then  fair  cash  value  of  the  tangible 
prn])crty  comprising  the  street  railway  system  of  the  company,  and 
reasonably  required  for  its  operation  (exclusive  of  any  earning  power 
or  franchise  value)  shall  be  the  basis  of  a  new  grant." 

ELECTRIC  STORAGE  BATTERY.— Stock  of  the  Electric 
.Storage  Battery  Company  to  the  amount  of  $15,795,700,  all  common, 
has  been  added  to  the  trading  list  of  the  New-  York  Stock  Exchange. 
Its  stock  has  been  largely  dealt  in  on  the  Philadelphia  Exchange  and 
on  the  local  curb  market.  It  is  controlled  by  the  Whitney-Ryan- 
Widener  group  of  capitalists.  In  the  application  there  is  given  a 
list  of  companies,  eleven  in  number,  whose  patents  are  controlled 
by  the  Storage  Battery  Company.  The  total  net  earnings  for  the 
year  ended  December  31,  1902,  according  to  the  report,  were  $1,113,- 
199,  from  which  were  deducted  dividends  of  $812,427.  It  is  stated 
that  there  is  an  undivided  surplus  of  $2,323,354.  The  company  esti- 
mates the  value  of  its  patents  and  franchises  at  $13,523,796.  It  has 
a  total  of  quick  assets  of  $2,147,467. 

LOUISVILLE  RAILWAY  REORGANIZATION.— The  direc- 
tors of  the  Louisville  Raihvay  Company  have  agreed  on  a  plan  of 
reorganization,  thus  setting  aside  the  diflferences  between  the  com- 
mon and  preferred  stockholders  which  threatened  to  terminate  in 
litigation  o\  er  the  future  policy  of  the  company.  The  plan  agreed 
upon  is  to  increase  the  capitalization  from  $12,000,000  to  $21,299,300. 
This  ne->v  capitalization  will  be  placed  in  the  hands  of  a  holding  com- 
pany to  be  chartered  under  New  Jersey  laws.  The  holding  company 
will  have  $12,000,000  common  stock,  $2,500,000  preferred  stock  and 
$6,799,300  bonded  indebtedness.  The  plan  provides  for  paying  for 
$3,000,000  worth  of  improvements  and  the  purchase  of  $2,500,000 
preferred  and  $3,500,000  common  stock  of  the  old  company  by 
issues  of  stock  in  the  holding  company. 

NEW  WESTINGHOUSE  STOCK.— It  is  officially  stated  that  the 
$4,500,000  of  new  stock  ofifered  to  the  stockholders  of  the  Westing- 
house Electric  and  Manufacturing  Company  has  all  been  subscribed 
for.  The  willingness  with  which  stockholders  subscribed  for  the 
new-  stock  is  a  source  of  gratification. 
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HLI'XTRIC  LIGHTING  IN  NEW  YORK.— There  will  be  a 
hearing  this  week  by  the  New  York  Aldermanic  Committee  on 
Water,  Gas  and  Electricity  on  the  application  made  by  the  Long 
Acre  Electric  Light  and  Power  Company  for  a  franchise,  "right  or 
privilege  to  lay,  erect,  construct  and  maintain  suitable  wires  or  other 
conductors,  with  the  necessary  poles,  pipes,  conduits,  and  appli- 
ances, in,  on,  over,  across  and  under  certain  streets,  avenues,  public 
parks  and  places  in  the  Borough  of  Manhattan."  The  application 
for  a  franchise  was  introduced  in  the  board  on  May  19  by  Alder- 
man John  T.  McCall,  "by  request."  The  statement  given  is  that 
the  franchise  is  desired  for  the  purpose  of  carrying  on  a  general 
business  of  lighting,  heating  and  supplying  power.  The  territory  in 
which  the  right  is  desired  is  between  Fifth  Avenue  and  the  Hudson 
River,  Thirty-third  and  Fifty-ninth  Streets,  and  the  term  desired  is 
twenty-five  years,  with  permission  of  renewal  at  revaluation  made  by 
a  committee  of  three.  This  is  the  company  organized  and  to  be  run 
in  the  interests  of  the  big  theatrical  managers  for  the  purpose  of 
supplying  the  theatres  which  they  control.  W.  W.  Walters,  one  of 
the  managers  of  the  Garrick  Theatre,  is  quoted  as  saying  that  just 
as  soon  as  the  franchise  was  given  the  electric  plant  would  be  built 
at  a  probable  cost  of  several  million  dollars.  "We  have  not  decided 
just  where  the  plant  is  to  be  installed,  and  will  not  decide  on  any- 
thing until  after  we  get  the  franchise.  The  Long  Acre  Electric  Light 
and  Power  Company  will  not  only  be  able  to  supply  electric  light 
at  half  the  price  the  big  electric  light  companies  are  charging,  but  at 
an  even  lower  price.  The  plan  of  the  company  is  to  supply  electric 
light  to  any  place  in  need  of  it."  The  following  are  the  officers  of 
the  company:  President,  William  Harris;  first  vice-president, 
Frank  McKee ;  second  vice-president,  Al  Hayman  ;  secretary,  W.  W. 
W'alters,  and  treasurer.  H.  B.  Harris. 

THE  MONTREAL  LIGHT,  HEAT  AND  POWER  COM- 
PANY''S  second  annual  statement  has  been  issued.  It  shows  that 
the  gross  earnings  of  the  company  for  the  past  year  amounted  to 
$1.9.^7,560,  and  the  net  profits  to  $718,667.  Out  of  the  profits  there 
have  been  declared  four  quarterly  dividends  of  I  per  cent,  each, 
amounting  to  $679,354,  leaving  a  balance  og  $39,333,  which  has  been 
placed  to  the  credit  of  surplus  account.  The  dividends  paid  show  an 
increase  over  last  year  of  $91,365,  and,  in  addition,  there  was  an 
increase  in  the  interest  on  bonds  and  loans  of  $90,709.  The  com- 
pany is  now  supplying  all  the  gas  and  electricity  used  in  the  city  of 
Montreal  and  suburbs,  and  the  directors  expect  that  the  company 
will  realize  a  considerable  benefit  from  the  economical  operation  of  all 
the  several  companies,  which  comprise  the  Montreal  Company,  under 
one  management.  Owing  to  the  break  in  the  Chambly  dam,  the 
company  suffered  a  loss  in  revenue,  and  an  increased  operating  ex- 
pense, estimated  at  $153,351  net  earnings.  During  the  year  17,806 
incandescent  lamps  and  motors,  equivalent  to  5,093  horse-power, 
were  added  to  the  circuits.  At  the  meeting  of  the  directors  Mr. 
H.  S.  Holt  was  re-elected  president,  Hon.  R,  Forget,  vice-president, 
and  Mr.  H.  H.  Henshaw,  secretary-treasurer. 

KINLOCH  TELEPHONE,  ST.  LOUIS.— The  report  of  the  Kin- 
loch  Telephone  Company  of  St.  Louis,  which  has  just  been  issued, 
shows  an  enormous  increase  in  the  amount  of  the  telephone  service 
in  this  city,  and  monthly  net  profits  of  over  $11,000.  The  company's 
showing  for  the  two  fiscal  years  closed  and  the  first  four  months 
of  1903  is  given  below  : 

Year  ended   December  31  : 

1902.  1 90 1.  Changes. 

Gross      $472. '37  $376,221  Inc.  $95,916 

Operation   anil   maintenance    201,874  I90,73I  Inc.      11,143 

Interest,    taxes,    etc 157.226  135.832  Inc.      21,304 

.\ct    earnings     $113,037  $49,658      Inc.   $63,379 

First  four  months  in  1903:  Gross,  $1/8,334;  operating  and  main- 
tenances, $77,729;  interest,  taxes  and  other  charges,  $56,080;  net, 
$44,524-    . 

RELL  TELEPHONE  STOCK  INCREASE.— The  directors  of 
the  -American  Telephone  and  Telegraph  Company  met  this  week  and 
voted  to  issue  $21,943,200  of  new  stock.  On  March  31  last  the  stock- 
holders authorized  an  increase  in  the  amount  of  capital  stock  from 
$150,000,000  to  $250,000,000,  the  new  stock  to  be  issued  from  time  to 
time  as  required  for  additions  and  improvements.  Stockholders  of 
record  of  June  30  will  be  entitled  to  subscribe  to  the  new  stock  issue 
arranged  for  this  week  at  par  on  the  basis  of  one  share  of  new  stock 
for  every  five  shares  now  held.  There  will  be  five  payments  9s  fol- 
lows:  September  22,  1903;  November  21,  IQ03;  January  22,  1904; 
March  22,  1904,  and  May  6,  1904.  The  new  stock  will  not  carry  divi- 
dends until  July,  1904.  except  in  case  of  prepayment  of  the  entire 
amount. 

BULLOCK  STOCK  INCREASE.— The  stockholders  of  the  Bul- 
lock Electric  Company,  Cincinnati,  O.,  have  voted  to  increase  the 
6  per  cent,  preferred  stock  from  $1,000,000  to  $1,500,000.  The  money 
thus  derived  is  to  be  used  for  the  purpose  of  erecting  more  buildings 
and  carrying  a  larger  stock  of  material  on  hand. 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— An  improvement  is  noted  in  weather, 
crop  and  labor  conditions,  and  the  feeling  prevails  that  damage  from 
these  sources  has  been  overestimated.  Seasonable  quiet  continues 
in  wholesale  business  generally,  and  there  is  an  improvement  in  tone 
as  a  result  of  the  better  crop  outlook.  Iron  production  is  at  the 
highest  point  ever  recorded,  but  the  old  weakness  in  quotations  has 
given  way  to  a  rather  firmer  tone,  though  advance  buying  is  still  the 
exception.  Stocks  of  iron  are  not  accumulating  very  much.  Rail- 
road earnings  are  good  on  the  whole,  though  the  western  floods  have 
curtailed  the  June  gross  receipts  somewhat.  May  gross  receipts  show 
a  gain  of  12  per  cent,  as  against  a  gain  of  14.3  in  April,  but  follow -a 
gain  of  9  per  cent,  in  May,  1902,  over  1901.  The  prediction  that 
the  winter  wheat  yield  would  be  485,000,000  bushels  has  been  con- 
firmed in  the  government  report  showing  conditions  still  above  the 
average  and  far  above  1902.  Spring  wheat,  though  2  per  cent. 
smaller  in  area  than  last  year,  is  in  good  condition  and  it  is  esti- 
mated that  the  crop  will  yield  300,000,000  bushels.  The  business 
failures  for  the  week  ending  June  11,  as  reported  by  Bradstreet's, 
numbered  181  against  157  the  week  previous  and  165  the  correspond- 
ing week  last  year. 

BATTERY  FOR  ST.  LOUIS  TRANSIT.— Mr.  A.  B.  Du  Pont, 
vice-president  of  the  St.  Louis  Transit  Company,  has  recently  exe- 
cuted a  contract  with  the  Electric  Storage  Battery  Company,  of 
Philadelphia,  manufacturer  of  the  Chloride  accumulator,  for  the 
installation  of  a  3,000-kw  storage  battery  to  be  used  in  a  rotary 
sub-station  with  rotaries  having  a  capacity  of  6,000  kw.  The  battery 
will  regulate  on  the  fluctuations  and  assist  in  caring  for  the  morning 
and  evening  peaks.  The  sub-station  is  in  the  center  of  the  city,  and 
this  installation  is  one  of  the  extensions  being  made  for  the  purpose 
of  caring  for  the  increase  of  traffic.  It  is  interesting  to  note  that  this 
contract  represents  the  largest  individual  installation  of  storage 
batteries  in  the  world  for  railway  service. 

ELECTRICITY  ON  THE  COMSTOCK.— It  is  stated  that  after 
a  long  series  of  vicissitudes,  by  the  F'ourth  of  July  all  the  mines  on 
the  Comstock  lode  will  be  running  again  for  the  first  time  in  fifteen 
years.  By  that  time  the  lower  levels  of  the  Consolidated  California 
and  Virginia  mine  will  be  unwatered,  and  it  is  expected  that  good 
paying  ore  will  be  found  on  the  lower  levels.  In  nearly  all  the  old 
mines  electric  hoists  have  been  put  in  and  the  mines  are  all  using 
electric  power,  which  will  greatly  lessen  the  expenses  of  operating. 
It  is  now  fifteen  years  since  a  small  bonanza  was  found  in  Consoli- 
dated, California  and  Virginia  which  yielded  $6,000,000. 

BALL  ENGINE  ORDERS.— The  Windsor  Sugar  Company, 
Windsor,  Colo.,  will  have  an  electric  plant  consisting  of  two  engines 
of  150  hp  direct-connected  to  Crocker- Wheeler  generators.  The 
Ball  Engine  Company,  Erie,  Pa.,  furnishes  the  engines,  which  are  of 
the  self-oiling  type.  The  Longmont  Beet  Sugar  Company,  Long- 
mont,  Colo.,  will  install  an  electric  plant,  consisting  of  three  engines 
of  725  hp,  direct-connected  to  Crocker-Wheeler  generators.  The 
Ball  Engine  Company  furnishes  the  engines  of  the  self-oiling  type. 

EQUIPMENT  FOR  STANDARD  STEEL  COMPANY.— The 
.American  Engine  Company,  of  Bound  Brook,  N.  J.,  with  New 
York  offices,  Edwin  S.  Boyer,  manager.  White  Building,  has  just 
been  awarded  a  contract  by  the  Standard  Steel  Company,  of  Burn- 
ham,  Pa.,  for  a  800-hp  engine  for  direct  connection  to  a  Crocker- 
Wheeler  generator  of  6oo-kw  capacity.  The  equipment  is  to  be 
used  for  both  light  and  power  purposes  at  the  Burnham  plant. 

SPRAGUE  ELEVATORS  FOR  AUSTRALIA.— The  Sprague 
Elevator  Company,  52  Broadway.  New  York,  has  secured  a  contract 
for  electric  elevators  to  be  installed  in  the  new  Adelaide  Savings 
Bank  Building,  Adelaide.  South  Australia.  The  contract  was  ob- 
tained through  Unbehaun  &  Johnstone  of  that  city.  The  ventilating 
apparatus  for  the  same  building  will  be  driven  by  a  Western  Electric 
motor. 

GERMAN  TELEPHONES  FOR  BOMBAY  HOTEL.— The 
$2,000,000  hotel  which  J.  N.  Tata,  the  founder  of  the  British  Indian 
house  of  Tata  &  Co.,  New  York  ofiices,  88  Wall  Street,  is  building 
in  Bombay,  is  to  be  e(|uipped  with  German  telephones,  our  Teutonic 
rivals  securing  the  contract  on  the  points  of  both  prices  and  delivery. 
Each  of  the  600  bedrooms  of  the  hotel  will  have  a  telephone. 

LIGHTNING  ARRESTERS  FOR  CHINA.— Fearon,  Daniel  & 
Co.,  of  China,  96  Wall  Street,  which  concern  purchases  considerable 
quantities  of  electrical  supplies,  etc..  for  shipment  to  the  Far  East, 
has  secured  a  substantial  order  for  lightning  arresters  from  the 
Shanghai  Municipal  Council  for  the  electric  lighting  system  of  the 
foreign  settlement. 

COPPER  WIRE  FOR  ENGLAND.— The  John  A.  Roeblings' 
Sons  Coinpany,  117-119  Liberty  Street,  New  York,  is  shipping  con- 
siderable copper  wire  to  England. 
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TIIK  SWKDISII  AMKRICAN  TKLKl'lloNK  CUMl'A.W, 
Wci  J.irksDii  Itutik'vnrd,  ChicuK<>.  ha*  rccmtly  closed  contracts 
with  the  I'ollowiiiK-iiaiitoil  tclr|ih(iiu-  (.'ninpaiiics  for  tlii-ir  ri)in|>li'lc 
i'(jiii|)infiit  :  I'Uv  Uural  I'liimi  'ri'lophniir  ('i)in|iaiiy,  at  l.uci  iiiori-, 
Iowa,  with  fxchaiiKcs  at  I.ivi-riiinrc,  I  liitnlmlt,  Mode,  llanhiiK,  I'CtH 
land  anil  PinnciT,  Iowa:  Ucilhani  'ri-icphonc  Company,  Dcdhani, 
Iowa;  I'oopli-'s  Mutual  Tolcpliono  Company,  Latimer,  Iowa;  (.iolden 
Uod  Ti'li-phonf  I'ompany,  Osci'ida,  Nch. ;  M.  L.  Ri-ynolds  'rflcphouf 
Company,  Driton,  Wi-*. ;  J.  A.  Murray,  North  r'n-odmn.  Wis,; 
I'armors'  iS;  Mi-rchants'  Tclfphoiu-  Company,  Kunnclls,  lnwa;  Rowan 
Rural  Telephone  Company,  Rowan,  lnwa;  Auhurn  Telephone  Com- 
pany, Auburn,  Neb.;  West  Lawn  Telephone  C'umpany,  Leeton,  Mo.; 
Interstate  Telephone  Company,  Modale,  Iowa;  I'ecl  &  Co.,  Swca 
City,  Iowa;  Hrown  Supply  Company,  ColTeyville,  Kan.;  Farmers' 
Minnal  Telephtine  Company,  lleplnnn.  low.i  ;  .Armstronn  Telephnne 
Company,  Vatesbori),  I'a.  ;  llutternut  N'alley  Teleplmne  Cninp.iiiy, 
New  Herlni,  N.  V  ;  I).  II.  Holt,  Mrnns.ni,  Kan.;  Judson  MiliinR 
Company,  Judson,  Ind.;  Wilsonville  Telephone  Company,  Stockport, 
Iowa;  l'"p«orth  Rural  Telephone  Company.  CleKhorn.  Iowa;  Arion 
Telephone  C'ompany,  Arion,  Iowa;  (.)smond  Telephone  Company. 
Osnionil.  Neb.;  I'otosi  Telephone  Company.  I'otosi,  M(j. ;  L;mdesville 
Mutual  Telephone  Company.  Liiulesville.  Ind.;  Kiihourne  Teleiilmne 
Company,  Kiihourne.  Wis.  ;  Pierson  Telephone  Cunipany,  I'ierson, 
Iowa;  Rector  Co-()perati\  e  Telephone  Company,  Rector,  .Ark.;  I.a 
l'\)ntaine  Telephone  Company.  I.a  I'oiitaine.  Ind.;  Orange  Mutual 
Telephone  Company,  Orange,  Ind.;  \'iborg  &  Centerpoint  Teleplmne 
Company,  N'iborg.  S.  D. ;  Tracy  Telephone  Company,  Hussey,  Iowa; 
New  Richmond  Telephone  Company.  New  Richmond.  Ind. ;  Sharpes- 
ville  Telephone  Company,  Sharpcsvillc.  Ind. ;  Lincoln  Mutual  Tele- 
phone Company,  Stuart,  Iowa  ;  Cherokee  Mill  &  Elevator  Company, 
Cherokee,  Kan. ;  Deer  Creek  Co-Opcrative  Telephone  Company, 
Deer  Creek,  Ind.;  Camden  Telephone  Company,  Camden,  Ind.; 
Burrows  Telephone  Association.  Burrows.  Ind. ;  Seymour  Telephone 
Company.  Seymour,  111.;  Roseville  Telephone  Company,  Roseville. 
III.;  Teton  Telephone  Company,  St.  Anthony,  Idaho;  West  Bend 
Telephone  Company.  West  Bend,  Iowa ;  .Arlington  Telephone  Com- 
pany, Arlington.  Ind. ;  Citizens'  Telephone  Company,  Murrayville. 
W.  Va. ;  Prairie  City  Telephone  Company,  Prairie  City,  Iowa;  Mitch- 
oUvillc  Telephone  Company,  Mitchellvillc,  Iowa ;  Bedford  County 
Telephone  Company.  Bedford,   Pa. 

POWER  IN  CALIFORNLA..— Because  of  the  increase  in  the  con- 
sumption of  power  and  the  present  and  bright  prospective  demand  for 
a  continuity  of  service  for  the  mines  and  smelters  in  the  northern  part 
of  the  State,  the  Northern  California  Power  Company  has  inaugu- 
rated a  plan  for  the  improvement  of  its  great  power  system,  which 
when  completed  will  give  it  the  most  flexible  and  one  of  the  finest 
systems  of  electrical  generation  and  transmission  in  California  or  the 
West.  A  large  amount  of  machinery  has  arrived  from  the  East  for 
new  generating  plant.  The  new  transmission  line  from  the  com- 
pany's sub-station  at  Keswick  to  the  Balaklala  mines  on  Squaw- 
Creek,  now  being  surveyed,  will  be  constructed  with  a  view  to  per- 
manency. It  will  have  a  potential  equal  to  that  of  the  main  line  from 
the  present  power  plant,  viz.,  20,000  volts.  It  will  parallel  the  rail- 
road from  Keswick  to  Copley,  and  will  then  lead  across  the  lower 
foothills  to  a  junction  with  the  wagon  road  recently  constructed  from 
Kennet  to  the  Balaklala  and  Shasta  King  mines  by  the  Balaklala 
Mining  Company  and  the  Trinity  Copper  Company.  It  will  be  fifteen 
miles  in  length.  In  the  perfection  of  its  entire  system,  the  Northern 
California  Power  Company  will  run  several  tying-in  lines  to  connect 
either  or  both  of  its  power  plants  with  all  branches  of  the  entire 
system. 

AUTOMATIC  TELEPHONY  IN  NEW  ENGLAND.— Mr.  J.  L. 
Putnam,  the  energetic  general  manager  of  the  Clark  Automatic  Tel- 
ephone Switchboard  Company,  of  Providence,  R.  I.,  reports  that  the 
Automatic  Telephone  Construction  Company,  recently  organized  in 
that  city  for  the  purpose  of  erecting  small  town  plants,  is  at  present 
engaged  in  building  an  exchange  at  Hope  Valley,  R.  I.,  where  it 
proposes  to  install  the  Clark  system.  He  also  mentions  that  the 
Clark  Company  has  recently  furnished  a  48-point  plant  for  the 
Societe  Alsacienne  de  Constructions  Mechaniques  Company's  works 
at  Belfort,  France.  Among  recent  work  at  home  is  a  48-point  Clark 
plant  in  the  factory  of  the  Eagle  Lock  Company,  at  Terryville.  Conn., 
and  a  30-point  plant  in  the  Boston  Store  at  Providence,  R.  I. 

WORK  IN  THE  YOSEMITE.— The  proposed  Yosemite  Valley 
Railway,  it  appears,  will  materialize  in  a  short  time.  The  company 
have  received  all  the  encouragement  they  could  ask.  They  are  just 
about  ready  to  take  steps  preliminary  to  construction.  The  terminus 
at  either  end  of  the  line  has  not  been  decided  on  yet.  At  the  lower 
«nd  it  will  probably  be  Merced  or  Modesto.  The  company  owns 
valuable  water  sites  along  the  river,  an  excellent  one  being  in  the 
park.  If  this  cannot  be  utilized  the  one  at  McCabe's  flat,  a  few'  miles 
above  Bagby,  will  be  the  site  of  a  big  plant.  One  of  the  main  features 
of  the  enterprise  will  be  furnishing  power  to  the  mining  industry.  It 
will  prove  a  boon  to  many  localities  where  fuel  is  much  higher  than 
electric  power  would  be. 


LLLCIRIC  IRACnoN  F(JR  SAN  LUIS  I'UTOSI.— An  elec- 
tric (ractiun  system  is  to  be  constructed  in  San  Luis  I'otosi,  Mexico, 
hy  American  intercsis.  The  I'otosina  Electric  Company,  which  re- 
cently acijuired  the  uiterests  dI  the  San  l.ins  I'.lectnc  Company,  will 
liiidd  the  road.  Sandersnn  Si  I'urter,  5J  Wdli.im  Street.  New  York, 
act  as  consultinK  eiiKinecrs  for  the  cmnpany,  which  at  present  liKhts 
San  Luis  Potosi.  Additional  liKhtinK  c<|uipment  has  been  ordered 
from  WesliiiKhouse,  C'hurch,  Kerr  &  Comi)any,  three  J5o-hp  Westing- 
hiiuse  Kas  euKinrs.  tu  iipcr.ite  on  the  Loonns-lVttibone  system  having 
recently  been  urdircd.  There  is  a  horse  tramway— the  Tranvias  dc 
San  Luis  Potosi- -at  present  operating  in  that  place.  It  is  I.)  miles 
in  length. 

COMBINATION  IN  AUSTRIA.— An  electrical  manufacturing 
consolitlation  scheme  for  .\ustria  is  said  to  include  the  Austrian 
Cnion  Electricity  Company  (a  promotion  of  the  Union  Company,  of 
Berlin),  the  .Austrian  Sclmckert  Company,  and  the  branch  establish- 
ment of  the  Siemens  &  llalske  Company.  The  prospect  of  the 
creation  of  more  intimate  relations  between  the  external  •ff-shoots 
of  the  Siemens  &  llalske  Company  and  the  Sclmckert  Con  Dany  has 
.dready  been  foreshadowed  in  the  oflicial  communications  issued  by 
the  latter  two  companies  in  connection  with  their  scheme  of  amalga- 
mation, hut  no  mention  has  previously  been  made  of  the  inclusion  of 
the  .Austrian  Union  Company  in  this  direction. 

MO  1 ORS  ON  ERIIv— With  regard  to  the  work  going  on  upon  the 
ICrie  C.'inal,  a  telegram  irom  Albany,  of  June  5,  says;  It  is  announced 
that  a  test  of  electric  motor  cars  for  hauling  canal  boats  is  to  be  made 
shortly  on  the  Erie  Canal  near  Schenectady.  At  the  Schenectady 
works  of  the  General  Electric  Company  two  cars  are  being  built  for 
this  electric  motor  system,  and  the  test  is  to  be  made  with  the  con- 
sent of  the  State  Superintendent  of  Public  Works.  Poles  will  be 
erected  for  a  stretch  of  a  mile  and  a  half  along  the  canal,  and  when 
the  test  is  made  the  cables  will  be  stretched  from  the  towing-boat  to 
the  cars,  which  are  to  run  on  rails  to  be  placed  on  the  outer  side  of  the 
towpath. 

ALLIS-CHALMERS  ENGINE  SALES.— In  a  long  list  of  Allis- 
Chalmers  engine  sales  for  May,  ICJ03,  the  following  are  noted: 
Northwestern  Elevated  Railway  Company,  Chicago,  III.,  34-in.  and 
"O-in.  X  60-in.  heavy  duty,  horizontal  cross-compound  direct-coupled 
Reynolds  Corliss  engine.  Takata  &  Co.,  15-in.  x  36-in.  heavy  duty, 
horizontal  direct-coupled  Reynolds  Corliss  engine.  St.  Louis  Ex- 
position, 44-in.  and  94-in.  X  60-in.  combined  vertical  and  horizontal 
direct-coupled  Reynolds  Corliss  engine.  National  Tube  Company, 
Pittsburg,  Pa.,  three  vertical,  triple-expansion  pumping  engines, 
fifteen  million  gallons  capacity  each. 

THE  NORTON  COAL  COMPAxNY,  of  Norton,  Va.,  is  opening 
new'  operations  and  adding  coke  ovens,  for  which  extension  to  its 
plant  it  has  recently  purchased  from  the  Westinghouse  Electric  & 
Manufacturing  Company  two  additional  generators  with  larry  equip- 
ment, etc.  This  company  already  has  in  use  tw'O  loo-kw.  belted,  250- 
volt,  Westinghouse  generators,  together  with  two  Baldwin-Westing- 
house  mining  locomotives,  sw-itchboard  and  other  auxiliary  apparatus, 
making  a  complete  electrical  installation  for  mine  haulage  purposes. 

ELECTRICAL  SUPPLIES  IN  UTAH.— The  Inter-Mountain 
Electric  Company,  of  Salt  Lake  City,  Utah,  has  been  organized  to 
do  all  kinds  of  electrical  work  and  sell  all  lines  of  electrical  supplies. 
The  new  company  is  the  old  firm  of  the  same  name,  of  which  Mr. 
S.  F.  Fenton  was  the  sole  proprietor,  he  now  being  president  and 
manager  of  the  new  concern.  The  other  officers  are  E.  A.  Tripp, 
vice-president ;  L.  H.  Farnsworth,  treasurer,  and  G.  C.  Fenton, 
secretarv  and  assistant  manager. 

ELECTRICAL  SUGAR  REFINERY  FOR  PORTO  RICO.— A 
large  sugar  refinery  is  to  be  built  in  Porto  Rico,  which  will  be 
equipped  with  considerable  electrical  machinery.  The  capacity  of  the 
plant  will  be  1,000  tons  per  day.  The  power  plant  will  be  capable  of 
developing  1.200  hp.  The  pumps  will  be  driven  by  electric  motors. 
The  Smokeless  Combustion  Company,  i  Broadway,  New'  York,  will 
let  the  contracts  for  equipment. 

STROMBERG  -  CARLSON  TELEPHONE  OUTFITS.— The 
Consolidated  Telephone  Company,  of  Gridley,  III.,  has  purchased  a 
switchboard  and  equipment  from  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  of  Chicago,  111.,  and  Rochester.  N.  Y., 
which  has  also  recently  sold  switchboard  and  telephones  to  the  Con- 
cord Telephone  Companv.  Concord,  111. 

THE  SAUQUOIT  SILK  MILLS,  of  Philadelphia,  have  recently 
purchased  from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany two  125-kw,  three-phase,  engine-type  generators,  and  300  ^-hp, 
three-phase  induction  motors,  each  of  these  motors  to  be  direct- 
connected  to  a  silk  loom. 

THE  OTIS  ELEVATOR  COMPANY  will  next  week  remove  its 
present  offices  in  the  Empire  Building  to  more  commodious  premises 
in  the  Battery  Place  Building,  where  two  complete  floors — the  fifth 
and  sixth — have  been  secured. 

■PHONO-WIRE  FOR  ENGLAND.— The  Bridgeport  (Conn.) 
Brass  Company  recently  secured  a  contract  for  some  20  miles  of 
'phono  wire  for  shipment  to  England,  for  street  railway  purposes. 
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The  telephone. 


HARRISON,  ARK. — The  Reich  Telephone  Company  has  been  incorporate! 
here  with  a  capital  stock  of  $10,000.      Mr.  J.   L.   Reich   is  president. 

TK.XARKA.VA,  AUK.— The  Texarkana  Telephone  Ccimpany  operates  a  1,000- 
ilroi)  hoard  anil  has  800  sul>scril)ers.  The  apparatus  is  .Xmerican;  2  wire 
common  battery.  The  company  is  now  building  toll  lines.  The  rates  are 
$36  and  $J4  per  year.  This  is  a  fine  system,  having  16  miles  of  cable  and  all 
the  wires  in  the  downtown  district  underground.  The  company  expects  a 
large   increase  of   subscribers. 

C:()ROXA,  CAT..— The  City  Council  has  granted  a  twentyfive-year  franchise 
to   Ilenrf  .\.   Coit   to  operate  a  tele|)hone  system. 

KURKKA,  CAL.— It  is  stated  that  the  Sunset  Tek|dionc  S:  Telegraph  Com- 
pany  is  negotiating  for   the  purchase  of  the   Humboldt  Telephone  Company. 

(IRKKLKY,  COL.  -  The  Morgan  County  Independent  Telephone  Company 
was  incorporated  January,  1903,  with  $35,000  capital.  The  apparatus  of  Kel- 
logg Switchboard  Company  is  used  -a  300-drop  board.  There  are  275  sub- 
scribers and  47  miles  of  toll  line,  liesides  this  80  mites  more  are  being  built 
and  other   connections   made. 

.\K\V  BRITAIN,  CONN.— The  I'armington  Valley  Telephone  Company  lias 
150   subscribers  at   $12   and   $15,    and   30   miles  of   toll   line. 

WOODBURY,  CONN.— The  Woodbury  Telephone  Kxchange  furnishes  tel- 
ephone service  to  .Southbury,  Oxford  and  Roxhury  as  well  as  this  place,  the 
number  of  subscribers  gradually  increasing.  A  loo-drop  board  of  Swedish 
American  make  furnishes  service  to  160  subscriliers  at  $15  for  residences  and 
$20   for   business  houses. 

SANFORl),  l'"L.\. — The  Sanford  Telephone  Company  has  only  been  in 
oi>eration  six  months  and  finds  prospects  very  bright.  It  operates  a  200-drop 
board  and  has  118  subscribers  at  $1.50  for  residences  and  $2  for  business 
houses.     A  line  to  Dc  Land  is  contemplated,  21   miles  in  length. 

COVI>iGTON,  GA. — The  Covington  Telephone  Company  has  a  2oo-dro|) 
board,  202  subscribers  and  has  made  an  excellent  showing  in  less  than  two 
years.  It  connects  with  ten  farmers'  lines  and  is  steadily  increasing.  Rates 
are    $1    for   residences,   $2    for  business  houses. 

WAYCROSS,  GA.— The  Southern  Bell  Telephone  &  Telegraph  Company  will 
S|)end  $15,000  in  reconstructing  the  telephone  exchange  in  this  place.  All  of 
the  old  wires  in  the  business  section  of  the  city  are  being  taken  down  and 
cables  substituted.     New  apparatus  will  be  installed  in  the  exchange. 

PEKIN,  ILL. — The  Citizens'  Telephone  Company  has  increased  its  capital 
stock    from    $50,000   to    $200,000. 

JOSLIN,  ILL. — The  Crescent  Teleplione  Company  operates  four  switchboards 
of  100  drops  each.  It  has  350  subscribers  and  60  miles  of  toll  line.  Messages 
are    10   cents. 

STEW'.VRDSOX,  ILL.— The  Stewardson  Telephone  Conipanv  operates  a 
loo-drop  board  with  100  subscribers  and  15  miles  of  toll  line.  The  rates  arc 
$1.    $1.2;    and    $1.50. 

CI1IC.\(;().  ILL. — The  Western  Telephone  &  Telegraph  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500  by  I".  W.  Pringle,  H.  Hallett  John- 
son   and     IL     S.    I'ringle. 

WAI'KI.LA,  ILL.— The  Long  Point  Mutual  Telephone  Company  has  a 
switchboard  capacity  of  100  and  190  subscribers.  There  are  uo  miles  of  toll 
line.     Three  companies  are  doing  business  in  the  same  territory. 

MT.  OLIVE,  ILL.— The  Mt.  Olive  Telephone  &  Electric  Company  is  ;:t 
present  engaged  in  installing  its  system — the  Strowger.  It  has  an  automatic 
switchboard  of  999  drops,  and  100  subscribers.  Ojierations  will  commence' 
July   I. 

IVESDALE,  ILL. — The  Farmers  Mutual  Telephone  Association  has  a  40- 
drop  board:  70  subscribers  and  40  miles  of  line.  An  increase  of  200  subscribers 
is  expected  within  the  year.  Connection  is  made  with  other  towns  and  cities 
at   a    small   rate. 

STRE.\rOR,  ILL.— The  Streator  Independent  Telephone  Company  will  ex- 
tend and  improve  its  lines  at  an  expenditure  of  about  $30,000.  A  toll  line  will 
be  built  to  Ransom  where  connections  will  be  secured  with  150  farmers' 
instruments. 

ROCKFORO,  ILL.-  The  Rockford  Home  Telephone  Company  has  a  switch- 
board with  1,600  lines  installed,  4,000  being  the  ultimate  cajiacity.  It  has 
1,700  subscribers  and  growth  has  been  rapid  ami  demand  greater  than  can 
be  cared   for.     Toll  lines  are  projected. 

I!.\N\'ILLE,  ILL. — The  Vermillion  County  Telephone  Company  has  com- 
pleted plans  for  improvements  to  its  system,  which  will  cost  in  the  aggregate 
about  $61,000.  The  present  capacity  of  the  exchange  is  about  2,000  telephones, 
but   this  will    be  increased  to  about   8,000. 

KL'SIIXILLK,  ILL. — The  Grange  Telephone  Company  uses  "Standard"  tel- 
ephones; has  a  30-drop  board  and  240  subscribers.  The  rates  are  from  $8 
to  $15  per  year  and  20  cents  for  toll  messages.  Another,  a  mutual  telephone 
company  has  been  incorporated  in   Rushville,  but  is  not  yet  in  operation. 

DAHLGRKX,  ILL.-  The  Dahlgren  Peoples'  Telephone  Company  operates 
Stromberg-Carlson  apparatus  and  his  a  25-drop  switchboard.  It  has  150  sub- 
scribers. There  are  200  miles  of  toll  line  and  the  rates  are  10  cents  per  mes- 
sage. Recent  growth  has  been  rapid  and  an  increase  in  plant  is  projected  in 
the   near  future. 

PEORIA,  ILL.  The  annual  meeting  of  the  stockholders  of  the  Citizens' 
Telejihone  Com|)any  was  held  here  recently.  The  company,  which  started 
last    I'ebruary,    now    has   850    telephones.      The   stock    was   increased   to   $200,000. 


Directors  were  elected  and  they  will  meet  to  elect  officers.  It  is  probable  that 
the  jiresent  ofticers  will   be  re-elected. 

(i.M.ESlU'RG,  ILL. — We  arc  informed  by  the  manager  of  the  Galesburg 
I'nion  Tele|)honc  Company  that  business  is  increasing  with  remarkable  rapid- 
ity, ile  operates  apparatus  of  the  Sterling  Electric  Company,  has  a  1,350- 
dro|)  board  and  1,950  subscribers.  The  company  has  50  miles  of  toll  line  of 
its  own  and  hundreds  in  co-oiieralion.  Rates  are  $1  to  $2.50  per  month.  Far- 
mers'   connections  are  being  made  daily. 

C  lIIC.-\GO,  ILL. — Two  wireless  telegraph  stations  have  been  established 
at  Chicago  and  Milwaukee.  These  have  been  erected  by  the  Marconi  Com- 
pany, and  will  probably  be  used  for  the  transmission  of  ordinary  paid  mes- 
sages. A  station  will  be  built  at  South  Haven  within  a  short  time,  and  it  is 
said  that  the  system  will  he  gradually  expanded  until  every  jiort  on  the  great 
lakes  has  a  station.  It  is  also  intended  to  install  Marconi  instruments  on  some 
of    the    larger    lake    vessels. 

KL  PASO,  ILL. — The  El  Paso  Telephone  Company  has  a  switchboard  cajiac- 
ity  of  300  series;  50  bridging  drops  for  rural  lines  on  the  Strombcrg-Carlsoii 
system.  It  has  255  city  subscribers,  320  rural  party  lines,  built  by  the  farmers 
themselves  to  the  city  limits,  whence  they  can  run  into  the  office.  The  farmers 
therefore  own  the  telephones  and  pay  $3  per  year  switching  fees.  The  company 
has  doubled  its  growth  in  eight  months  and  claims  to  have  the  largest  exchange 
in  the   world   for  the   number  of  inhabitants  within  the  city  limits. 

CI11C.\G<).  ILL.  Charges  have  been  made  before  the  council  committee 
"11  gas,  oil  and  electric  light  that  the  oidinancc  anxiously  sought  by  the  United 
Telegraph,  Telephone  and  Electric  Comjiany,  now  operating  in  Hyde  I*ark, 
but  seeking  to  extend  its  lines  to  all  portions  of  the  city,  is  a  measure  from 
which  the  Chicago  Telephone  Company  hopes  to  benefit  when  its  present  fran- 
chise expires  in  1909.  The  ordinance  giving  the  company  the  right  to  use  all 
of  the  streets  of  the  city  for  the  system,  bases  the  telephone-  rates  on  the  fol- 
lowing schedule:  Direct  lines,  600  calls,  $60;  excess  jc. ;  1,200  calls,  $88; 
excess  4c.;  1,800  calls,  $109,  excess,  4c.;  2,100  calls,  $1:8,  excess  3c.  Two- 
party  lines:  600  calls,  $44,  excess  5c.;  1,200  calls,  $70,  excess  4c.;  1,500  calls, 
$80,  excess,  5e.  Four-party  lines:  600  calls,  $28,  excess  se. ;  1,200  calls,  $56, 
excess   4c.;    1,500   calls,   $68,   excess   3c. 

WINCHESTER,  IND.— The  Pleasant  Hill  Telephone  Company  has  just 
been  organized    in   this   place. 

FRENCH  LICK,  IND.— The  Star  Tcle|ihone  Company  has  increased  its 
capital    stock    from    $2,000    to    $15,000. 

WARS.\W,  I.XD. — The  C:immercial  Telephone  Company  has  increased  its 
capital  stock   from   $30,000   to   $50,000. 

BUNKER  HILL.  IND.- The  Miami  County  Telephone  Company  operates 
a   150-drop  board  and  has  150  subscribers.     The  outlook  is  good. 

P.\RKER  CITY,  IND. — The  Parker  Telephone  Company  operates  a  2oo-dro|> 
l:oard,  has  250  subscribers  and   18  miles  of  toll  line.     Extensions  are  projected. 

LUTHER,  IND. — The  Luther  Telephone  Company  operates  a  300-drop  board 
and  has  over  200  subscribers.  Extensions  are  projected,  and  the  outlook  is 
very    bright. 

P.ROWNSBURG.  IND.-  The  lirownsburg  Telephone  Company  operates  a 
200-drop  board,  and  has  117  subscribers  at  $1  jier  month.  A  large  increase  in 
the   system  is  in  contemplation. 

ROANOKE,  IND. — The  Roanoke  Telephone  Company  o|ierates  a  99-drop 
board  and  has  60  subscribers.  The  rates  are  $1,  $1.50  and  $1.25  for  resi- 
dences,   business    houses    and    farmers,    respectively. 

FRENCH  LICK, -IND.  The  Star  Telephone  Company,  of  1-Vench  Lick,  has 
increased  its  capital  stock  from  $2,000  to  $15,000.  The  company  will  make  im- 
provements and  extend  the  lines  to  meet  the  demands  for  service. 

MONROICVILLE,  IND. — The  Monroevillc  Home  Telephone  Company  uses 
."Stromberg-Carlson  apparatus,  has  a  loo-drop  board  and  200  subscribers.  The 
rates  are  $1   and  $2  per  month.     The  company  is  building  rural  lines. 

.MOILVWK,  IND. — The  Mohawk  Telephone  Company  uses  apparatus  of  the 
.Modern  Telephone  Company  and  has  170  subscribers.  There  are  rural  and 
party  lines  at  $1    per  month.     This  is  a   farmers'   mutual  company. 

PORTL.XNI),  IND. — The  Home  Telephone  Company  operates  an  Amer- 
ican express  board  with  450  subscribers.  .\n  increase  of  100  telephones  is 
|>rojected.  The  rates  are  $2  and  $1  for  business  houses  and  dwellings  respect- 
ively. 

SARATOGA,  IND.— The  Branch  Independent  Telephone  Company  has  a 
30-drop  board  of  Stromberg-Carlson  make.  There  are  26  subscribers  and  22 
miles  of  toll  line.  The  rate  is  $1  jicr  month.  The  situation  and  outlook  are 
good. 

DUNLAP.S,  I.ND. — The  Dunlaps  Telephone  Company  operates  a  25-drop 
board  and  has  100  subscribers.  There  are  10  miles  of  toll  line.  The  rates 
are  $12  per  annum.  A  large  increase  in  the  number  of  telephones  is  expected 
in  the  near  future. 

LEBANON,  l.VD. — The  Lebanon  Telephone  Company  operates  a  6oo-drop- 
■■.Sterling"  switchboard  and  has  700  subscribers  at  $1.25  and  $1.75  and  $1.00  for 
party-line  service.  The  company  will  increase  the  number  from  1,200  to  1,500. 
It   has  50  miles  of  toll  line. 

WEST  SONORA.  IND.— The  Deer  Creek  Co-operative  Telephone  Company 
has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The  capita) 
stock  is  $3.00".  The  incorporators  are  A.  .\.  Cook,  .\.  .\.  Newer,  Samuel 
Mitchell.   Perry   Johnson  and  James  T.   Zartman. 

WHITESTOW.V,  IND.— The  Whitestown  Citizens  Telephone  Company  op- 
crates  a  50-drop  board  and  has  149  subscribers,  which  number  will  probably  lie 
doubled  within  another  year.  The  system  is  co-operative,  each  owner  paying 
liis  share  of  all  expenses.     There  are  no  other  charges. 

PORTL.-\ND,  IND. — The  City  Council  has  granted  a  franchise  to  the  Hoos- 
ier    Tele|ihone    Ccmipany,    an    organization    of    local    men,    with    $100,000    capital. 
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Tlic  i-t>iii|>«ii>'  »ill  I'lit  III  u  lrlr|i|iiiiic  plain  licir  In  i'iiiii|irtr  hiiIi  llir  lliiinr 
Trlriiluiiic  (  i>iii|>.iii>.  wlijili  nii»   liu>  u  iii»iui|»ily  of  llic  liumiiro. 

l".\.MI>K.\,  liND.  Kriiimriilntnm  of  nil  llic  lrlr|iliutir  mcliunur*  i"  lar- 
roll  ('iiiiiily,  ut  II  iiirrliiiu  in  lliia  city,  ilrciilril  (o  rlu-iitirnKr  I'litinrcliiiii  willi 
coiiiily  »rnl  r-Ni'liuMKra,  lull  liiiiiiiil  lIu'ilKclvia  mil  lu  pay  u  iriit  fur  micli  imi 
liri'liuti.       riii>    will    apply    In    Urlplii,    l^iiianiipiirl    and    I'mnklnit. 

Wl.Nl'IIKS  TKR.  I.ND.  Tlic  Winclimtrr  Trlrpliiuir  Company,  uprralinii  a 
plain  lirrr  for  llir  (laiil  Ovr  yr«r»  anil  the  Kontrrn  Iniliaim  'I'rlrplionc  Company 
uilli  .•no  tiiiira  of  liiu-  in  Kanilolpli  C'ounly.  Iiavr  conaiiliilalril  anil  will  rr 
iiu'orpniau-    iiiulrr    tlir    namr   of    \\'iiu'lir>trr    Trirplionr    Com|iany. 

CIIKKl'lU'.'sCO,  |.\|>.  riir  CciK'ir  Trirplionr  Company  U  now  piittiiiK  >i|' 
11  nrw  liniMiiiK  anil  will  buy  n  nrw  lM>aril,  cnlilr,  clc,  an  >uon  a*  il  U  complrlnl. 
It  now  liuii  a  jonilrop  lioaril  willi  jou  city  and  iju  fanner  iiiburibcr*.  Tlirne 
will  lie  prolinlily  doiiliird  Inter.     'I'lir  ralrn  arc  $iR  for  l>ii»inriiii,  $ij  fur  privulc 

llOUK-I. 

I.KIIAN'ON,  I.ND.  The  New  \mi\^  Himancr  Compnny,  of  Indinnnpulis,  liii< 
IiuiikIii  a  (.'uiilrullinR  inlrrral  in  llir  l.rlinnun  Tricpliunc  Company.  This  if 
thouKht  lu  br  the  inilint  utep  tuwnrd  srcurinK  thr  conlrollinK  intercut  in  all  the 
county  KrnI  trirphone  plains  throiiRh  which  ihr  I.unR  Distance  Company's  line 
runs. 

COX'INC.TDN,  INI).  Ihr  (.uvinglon  &  Co.nl  Ircrk  l"o  operative  Trirphone 
Coni|mny  iisrs  apparatus  of  ihc  Kurrka  KIrctric  Company,  and  has  a  luudrop 
board  with  ."j  »uhscrihrr»  and  ^5  miles  of  toll  line.  There  are  only  farmer 
Mibscril)ers  nt  present,  lint  a  material  increase  in  number  will  probably  soon 
occur.      Kates   arc   70   cents. 

NKW  .\I.11.\NY.  I.Vn.-  The  Home  Telephone  Company's  system  has  been 
connected  al  I'reilericksburg  with  an  independent  lonK-dislance  telephone 
which  has  been  exleniled  from  Marlinsbur)?.  The  company's  lines  are  beiiiff 
extended  in  every  direction  anil  in  a  short  time  many  farm  houses  in  southern 
Indiana  will   lie  connected  with   the  city  exchanges. 

Ml)Dt.)C.  INI'.  The  Modoc  Telephone  Company  uses  Kokomo  apparatus. 
has  a  loodrop  board  and  i-"5  subscribers.  There  are  37  milui  of  toll  line  and 
350  miles  of  wire,  most  of  which  is  of  recent  growth.  The  company  is  about 
to  install  a  switchboard  at  Economy,  Ind. ;  and  branch  lines  will  be  built  from 
there.     Kates  arc  $1.00   for  private  and  $1.50   for  business  telephones. 

KOCKrOKT.  IND.— The  Luce  and  Ohio  Township  Telephone  Company 
operates  a  goo-tlrop  board  and  has  700  subscribers.  Kates  arc  $1  ami  $2  for 
dwellings  and  business  houses  respectively.  A  plant  in  Warwick  County  is 
projected.  The  company  cannot  build  fast  enough  to  supply  the  demand  and 
has  already  declared  a  dividend  of  6  per  cent.,  besides  using  receipts  for  con- 
struction   work. 

CiREENFIELD,  IND. — The  Allcntown  Telephone  Company,  of  Hancock, 
has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The  capital 
stock  is  $160,  divided  into  sixteen  shares  of  $10  each.  The  purpose  is  to 
build  and  operate  a  rural  telephone  system,  the  service  to  be  free  to  the  suli- 
scribers.  Daniel  \V.  Lonebalk,  \V.  \V.  Crider,  J.  \V.  Bash,  Joe  .\.  Smith, 
K.  1'.  Cook  and  others  are  incorporators. 

RICHMOND,  IND.— The  controlling  interest  in  the  Richmond  Home  Tel- 
ephone Company  has  been  purchased  by  Colonel  Orr  and  L.  M.  I'lesh,  ca;)- 
italists  of  Piqua.  Ohio,  with  Edward  1..  Gates,  banker  at  Richmond.  Tlic 
Home  Company  is  one  of  the  most  successful  independent  comiianies  in  the 
State.  The  new  owners  state  that  additional  equipment  will  be  installed  and 
the   lines  extended   to   meet  the  demands. 

BEDKOKD,  IND. — The  Bedford  Home  Telephone  Company  operates  a 
480-drop  board;  with  an  ultimate  capacity  of  3,200 — Stroifiberg-Carlson  equip- 
ment. There  are  200  subscribers.  This  plant  was  opened  for  business  June 
J,  1903,  and  expects  to  number  300  subscribers  before  the  month  closes.  Toll 
connections  are  being  made  with  the  farmers'  local  lines  in  Lawrence  County, 
connecting  over  700  subscribers  and  a  long  distance  line  to  Seymour,  Ind., 
where   still    further  connections   v\ill   be   made. 

\V.-\BASH.  IND. — The  franchise  of  the  Central  Union  Telephone  Company 
in  this  city  has  expired  by  limitation  and  the  company  has  not  as  yet  made 
application  for  renewal.  The  council  is  urged  to  take  steps  to  have  the  com- 
pany's property  removed  from  the  streets  or  to  secure  more  favorable  terms 
for  a  renewal  of  the  franchise.  The  stockholders  of  the  Home  Telephone 
Company  of  this  city,  which  has  practically  the  bulk  of  the  business,  and  who 
are  active  and  influential  business  men  are  said  to  be  opposing  the  granting 
of  a  new  franchise  to  the  Central  Union. 

PLAINVILLE,  IND.- — Work  has  begun  on  the  telephone  line  from  this 
city  to  Washington  where  it  will  connect  with  the  Home  Company's  line.  A 
complete  system  will  be  put  in,  connecting  Washington,  Plainville,  Cornetts- 
ville,  Epsom,  EInora,  Sandborn,  Bicknell,  Roglesville,  Newberry  and  Edwaids- 
])ort.  The  rural  district  will  have  access  to  the  system  throughout  the  county 
and  it  will  also  give  the  patrons  access  to  direct  connection  with  Washington, 
Vincennes,  Terre  Haute,  Indianapolis  and  the  many  other  cities.  W.  H. 
Bunch  is  president  of  the  new  system  and  B.  J.  Millis,  secretary. 

IOWA  FALLS,  lA. — The  Central  Iowa  Telephone  Company  has  increased 
its  capital    stock   to   $200,000. 

BURLINGTON,  lA. — The  Modern  Telephone  Company  will  establish  an 
automatic    exchange    in    this    city. 

DES  MOINES,  lA. — The  Slater  Mutual  Telephone  Company  has  been 
incorporated   with   a   capital   stock   of  $10,000. 

l.-LANDRE.\U,  lA. — The  Rural  Reciprocal  Telephone  Company  has  been 
incorporated  with   a   capital  stock  of   $10,000. 

BOXHOLM,  lA. — The  Boxholm  Telephone  Company  intends  to  extend 
its  system,   and  will  also  buy  a   loodrop  switchboard. 

BONDUR.ANT,  lA. — The  Farmers'  Mutual  Telephone  Company  has  been 
organized  at  this  place,  the  capital  stock  being  $20,000. 

NICHOLS,  I.\. — Tlie  Nichols  Mutual  Telephone  Company  has  been  incor- 
porated with  a  capital   stock  of  $2,000.      Mr.   John   Nichols  is  president. 


CkESTON,  lA.  Ihr  liiMmi  .\IuIuj1  Irlrphoiir  I  mnpuny  ban  incrcn.i-d 
iln  capital  stock  to  $iuo,ooo,  and  will  rxpnid  abiiut  $i.i,uiin  in  iinprovcinrnis 
and  addiliuiis   lu   its   ■yslrin. 

.Ml'S(  ATINK.  lA.  The  Mi>i.i>iiippi  Valley  'Irlrphnnr  (ompaiiy  is  pre 
pariiiu  III  put  in  a  nrw  swilchbuurd,  slrinK  new  cables  ami  make  a  Kenrral 
nvrrhiiuliiiK  •■'   >■•   •yslrin   in  this  city. 

(1)1. 1. INS,  lA.  The  lullins  Triephnnc  I'ompany  oprralm  a  .<oii  drup  board 
.ind  lijis  iAj  subscribrrs.  Il  bus  50  miles  of  lull  linr  and  rxprcis  lu  add  is 
iiinrr    siiun.      The   ralr»   arc   $1    per   inunlh. 

WOOI.STOCK,  I  A.  Thr  Wuulslock  Tricphoiir  ( nmpany  u|>crBlrs  a  ju 
drup  KclluKK  switchliunrd  nnd  has  igo  subscribrrs.  Il  has  H5  rural  coiinrctiuiis 
at    $1    per    month.      Kxtrnsiuns   ore    projected. 

ilAWAKDKN,  lA.  Thr  Iluwnrden  1'rlrplioiic  KxchanKc  has  been  suld  lii 
W.  ).  Van  Allrn,  of  Kpworlli,  la.,  and  J.  A.  l.atlnrr,  of  WorlhinK,  la.  New 
linrs  will  be  cunstriicted  througlioul  the  county. 

GKIMKS,  lA.  The  Farm  .Mutual  Telephone  Company  has  installed  Strom- 
berg  Carlson  apparatus  and  a  loo-drop  board.  It  has  350  subscril>crs.  The  coni. 
pany  has   115  miles  of   farm  lines  all  built  in  the  past  year. 

MOD.M.K,  lA.  The  liilerstnic  Telephone  Company  will  establish  an  ex- 
change ill  this  city  and  otherwise  improve  its  system.  Il  will  probably  cxten  I 
rhc  line  to  Little  .Sioux  and  possibly  up  the  .Soldier  Valley  in   the  near  futuir. 

I()W;\  CITV,  l.\.  The  Sharon  F'armers  .Mutual  Telephone  Company  oper- 
ates a  25-droi>  board  and  has  150  members.  .Membership  costs  $30.  The  com- 
jiany  has  conneclion  with  long  distance  telejihones  to  .Muscatine,  Cedar  Rapids 
and   other    plaeis. 

M II. FORI),  I  A.-  The  .Midland  Telephone  Company  which  operates  KelloRg 
a|>paratus  has  a  loo-droj)  board  .nid  140  subscribers;  with  15  miles  of  loll  and 
75  of  rural  lines.  Kates  are  $1  iwr  year.  The  company  is  building  to  .Ar- 
nolds  Park  and   Spirit  Lake. 

F'ORE.ST  CITY,  lA.  The  <irc:.;  .Northern  Telephone  Company  has  four 
switchboards  of  350-drop  capacity  and  350  subscribers.  There  are  30  miles  of 
toll  line,  and  one  ixihange  has  been  put  in.  Extensions  are  projected.  The 
rates  are:  Rural  lin..s,  $1.25;  business,  $2;  dwellings,  $1. 

PKiVIRIE  CITY,  lA. — The  Farmers  and  .Merchants  Telephone  Company 
operates  Swedish-American  apparatus;  has  a  2O0'drop  board  and  350  sub- 
scribers at  $1.50  and  $1.00  per  month.  Prospects  are  good  for  200  mure. 
There  are  24  miles  of  toll  line.     The  company  was  formed  one  year  ago. 

I'AIRMO.NT,  lA."  The  Consolidated,  Telephone  Company  operates  a  600- 
droji  board  and  has  600  subscribers.  There  are  100  miles  of  toll  line,  and  a  new 
one  to  F'airview  is  projected.  Business  rates  are  $30;  residences  $20.  The 
company  operates   in   five  counties  and   has  a   total   of   2,500   subscribers. 

RED  O.AK,  lA. — Mr.  J.  I'.  Miller,  manager  of  the  Montgomery  County  Tel- 
ephone Company  gives  us  some  interesting  notes  of  that  very  prosperous 
concern.  He  operates  .Strombcrg-Carlson  ajiparatus,  having  a  500-drop  board, 
.\nothcr  loo-section  is  to  be  installed.  There  are  425  subscribers,  paying  $1 
]ier  month  for  residence  instruments  and  $z  per  month  for  business  houses. 
The  company  commenced  business  January,  1903,  and  now  has  200  more  sub- 
scribers in  sight.     Many  improvements  are  projected. 

CL.\REMORi:,  I.  T.— The  Claremore  Telephone  Company,  owned  by 
Mr.  J.  G.  Ruckcr,  operates  a  150-drop  board,  has  115  subscribers  and  95  miles 
of  toll  line.  The  rates  are  $1.50  for  residences  and  $2  for  business  houses. 
The  outlook  is  very  favorable. 

.\LTOONA,  KAN. — The  .\ltoona  Co-operative  Telephone  Company  uses 
Eureka  apparatus  and  has  a  50-drop  board  with  65  subscribers  and  20  miles 
of  toll   line. 

CED.'\R  V.\LE,  K.AN. — The  Dosbaugh  Telephone  Company  has  a  loo- 
drop board  at  Cedar  \'ale  with  100  subscribers;  a  250-drop  board  at  Sedan, 
with  220  subscribers;  150  at  Caney  with  115  subscribers  and  100  at  Peru  with 
50  subscribers.  The  apparatus  used  is  Kellogg,  Ericsson  and  Standard. 
Rates  are  $1  for  residences,  $2  for  business  houses.  There  are  130  miles 
of  toll  line.  New  buildings  are  being  constructed.  Growth  has  been  rapid  and 
in  view  of  the  gas  and  oil  development  in  the  section  a  still  greater  increase 
is  expected. 

BARBOURVILLE,  KY. — The  Hyden  Telephone  Company  has  been  organized 
here  to  build  a  line   from  Manchester  to  Hyden. 

INDEPENDENCE,  KY. — Sealed  bids  will  be  received  by  the  Kenton  Fiscal 
Court  for  a  local  telephone  franchise  in  this  city.  Charles  Durin  and 
Thomas  Dunn  constitute  the  committee. 

VALLEY  CITY,  MD. — The  Valley  City  Telephone  Exchange  operates  a 
Kellogg  switchboard  of  600  drops,  has  430  subscribers  and  165  miles  of  toll 
line.  ."Xbout  100  miles  of  farmers'  lines  is  projected.  The  rates  are  $2  and 
each.     Business  is  brisk  for  almost  every  farmer  wants  to  subscribe. 

H.AVERHILL,  M.'VSS. — The  People's  Telephone  Company  uses  Couch  & 
Seelev  apparatus,  has  a  30o-drop  board  and  600  subscribers.  Growth  has  been 
satisfactory. 

NEW  BEDFORD,  MASS. — The  Automatic  Telephone  Company,  of  New 
Bedford,  has  a  switchboard  capacity  of  10,000  drops,  750  subscribers  and  14 
miles  of  toll  line.  It  has  increased  steadily,  having  added  three  switchboards 
within  a  month.  Toll  lines  to  surrounding  towns  are  projected,  and  general 
building  up  of  the  system  in  southeast  Massachusetts,  where  new  subscribc-s 
are  coming  in  daily. 

S.AGIN.WV,  MICH. — The  Michigan  Bell  Telephone  Company  is  preparing 
to   make  extensive    improvements   in   this  city. 

S.\GINAW,  MICH. — The  Valley  Telephone  Company  is  building  new  lines 
to    Frankenmuth,    Fairgrove,    Reese   and   Vassar. 

MENOMINEE,  MICH. — The  American  Electric  Telephone  Company  will 
ask   for  a  franchise  for  a  telephone  exchange  here  and  at  Marinette. 

LIBERTY,   MICH. — The  Liberty  Telephone  -Association   has  a    i2-drop  board 
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anil    175  suli-c 
l.uilt. 


Tl.. 


arc   !-■  miles  of  lull   line  anil  40  miles 


ill   he 


MARIO.V.  MUII.  The  Marion  Telenhimc  Company  has  a  70-dro|)  hoard  of 
the  Eureka  Electric  Company's  make  and  jo  suhserihers.  Ten  miles  of  loll 
line  are  projected. 

ROCKLAND,  .MICH.  The  Ontonagon  County  Telephone  Company  has  a 
switchhoard  capacity  of  .'oo  drops  and  140  subscribers.  The  increase  has  been 
good  for  two  years. 

IIOWELL,  MICH. — The  Livingstone  Home  Telephone  Company  employs 
Eureka  and  other  apparatus,  has  a  300-drop  board  and  268  subscribers.  It 
has  140  miles  of  toll  line,  its  rates  being  $^4  and  $ij  for  business  houses  and 
dwellings   respectively.      Extensions  are  contemplated. 

LITCHFIELD,  MICH. — The  Litchfield  Telephone  E.\change  commenced  op- 
erations less  than  a  year  ago,  but  has  made  good  progress  and  has  a  promising 
future.  StrombergCarlson  apparatus  is  used.  It  has  a  loo-drop  board  and  145 
subscribers.  There  are  9  miles  of  toll  line,  the  rate  being  $10  per  annum  per 
subscriber. 

ROSSEAU,  .MINN.  -C.  A.  I'earson  has  been  K.anted  a  franchise  for  a 
telephone   exchange  in   this  place. 

ST.  JAMES,  MINN.— The  Madelia  Telephone  Comi)any  has  been  incor- 
I)orated   with  a   capital   stock   of  $10,000. 

COK.VTO,  MINN. — The  Cokato  Telephone  Company  is  just  jiutting  in 
the  Stromberg-Carlson  system,  vfith  a  switchboard  capacity  of  100  drops.  It 
has  65  subscribers.     Rates  are   75c.  and  $1.25   per  month. 

McINTOSH,  MINN. — A  telephone  line  owned  by  Mr.  A.  Jensen  has  a 
loodrop  board  and  60  subscribers.  Fifteen  miles  of  toll  line  are  being  built. 
Its   rates  are  $2   for  business  houses,   $1.25    for   residences. 

GREENWOOD,  MISS.— The  Yazoo  Valley  Telephone  &  Telegraph  Com- 
pany intends  adopting  the  common  battery  system.  Lines  are  all  metallic. 
It  has  a  300-drop  board;  200  subscribers  and  25  miles  of  toll  line.  Recent 
growth  has  been   100  subscribers  and  as  many  more  are   in  sight. 

W'AHOO,  NEB. — The  Golden  Rod  Telephone  Company  has  increased  its 
capital  stock  to  $150,000. 

E.-\GLE,  NEB. — The  Eagle  Telephone  Company  oi)crates  a  5o-drop  boartl 
with  3^  subscribers  and  9  miles  of  toll  line.  Farmers'  lines  arc  projected. 
The   rates   arc    50c.   per   month. 

BR.\Dy,  NEB. — The  Ma.xwell  &  lirady  Telephone  Company  has  a  40-dro)) 
board,  35  subscribers  and  80  miles  of  loll  line.  Rates  are  $1.50  per  month. 
The  outlook   is  good  for  doubling  the  business. 

HOOPER,  NEB. — The  Hooper  Telephone  Company  operates  Eureka  and 
Stromberg-Carlson  apparatus,  has  a  loo-drop  board  and  143  subscribers.  The 
company  is  now^  jircparing  to  put  in  50  more  telephones  in  the  country  east 
of   this  place. 

B.^TTLE  CREEK,  MOU.  The  liallle  Creek  Telephone  Company  uses 
Stromberg-Carlson  apparatus  and  has  a  lo-drop  board  with  83  subscribers. 
Thirteen  miles  of  country  lines  have  been  recently  built  and  a  large  exten- 
sion is  projected.     This  is  a  new  concern. 

BE.\TRICE,  .\'EB. — The  German  Telephone  Company  has  filed  articles  of 
incorporation.  The  paid  up  capital  of  the  company  is  $2,000.  The  place  of 
business  is  in  Logan  township.  The  articles  are  signed  by  J.  M.  Shuster, 
I>residcnt,   and    John    Bubhoom,    secretary. 

WISNER,  NEB. — .\t  the  annual  meeting  of  the  Cuming  County  Inde- 
pendent Telephone  Company  held  recently,  the  following-named  officers  were 
elected:  L.  Dewald,  president;  J.  E.  .Albers,  vice-president;  B.  H.  Von  Seg- 
gern,   secretary,   and   Peter   Witt,   treasurer. 

NORTH  BEND,  NEB.— The  Farmers'  Telephone  Company  has  switch- 
boards at  North  Bend,  100  drops;  Scribner,  100;  Dodge,  100;  Webster,  100; 
Snyder,  50;  Pleasant  Valley,  50.  It  has  300  subscribers  and  70  miles  of  toll 
line.      Its  rates   are   business   houses,   $1.50   per   month;    dwellings,   $1. 

LINCOLN,  NEB. — The  Surprise  Independent  Telephone  Company  has  filed 
articles  of  incorporation.  The  capital  stock  is  $50,000,  and  the  incorporators 
are  A.  L.  Sperry,  E.  E.  .Miller,  S.  R.  Severns,  W.  H.  Greenslit,  G.  H.  Miller, 
J.  II.  Greenslit.  J.  H.  .Miller,  K.  Dudley,  K.  II.  Sperry,  B.  K.  Sperry  and  J. 
D.    .Modlin. 

FREMONT,  NEB. — .\t  a  special  meeting  of  the  city  council  the  proposition 
of  the  Fremont  Independent  Telephone  Company  for  an  amendment  to  its 
franchise  to  permit  the  adoption  of  the  sliding  scale  was  rejected.  The  pres- 
ent rates  are  $2  for  business  houses  and  $1  for  residences.  The  change  con- 
templated an  increase  of  25  cents  when  700  telephones  were  in  operation  and 
a  further  increase  when  1,000  were 'in  operation.  The  change,  however,  in 
no  event  to  take  place  until  January  i,  1905,  nor  until  100  miles  of  toll  line 
poles  had   been  constructed. 

EAST  HAMPTON,  N.  Y.— The  East  End  Telephone  Company  rents  the 
whole   service   to   two  subscribers. 

CAMPBELL,  N.  Y. — The  Campbell  &  Risingville  Telephone  Company  uses 
Eureka  apparatus.     It  has  120  subscribers  and  60  miles  of  toll  line. 

LOCH  SHELDRAKE,  N.  Y.— The  Loch  Sheldrake  &  Hurleyvillc  Telephone 
Company   has  five  telephones  on   its  line  and   charges   10   cents  per   message. 

GROTON,  N.  Y. — The  Farm  and  Village  Telephone  Company  operates  a 
200-drop  Kellogg  switchboard  with  75  subscribers  and  75  farm  lines,  with  90 
subscribers. 

C.'VTON,  N.  V. — The  Caton  Telephone  Association  uses  Bell  apparatus, 
has  a  4-drop  board,  26  subscribers  and  19  miles  of  toll  line.  The  message 
rate    is    10    cents. 

.MIiN.WlLLE,  N.  Y.— The  Minaville  &  Amsterdam  Telephone  Company  has 
four  miles  of  toll  line  and  runs  into  the  office  of  the  Hudson  River  Telephone 
Company   at    .\insterdam. 

ITII.\C.\,     .\.     V. — The     Ithaca    Telephone    Company    operates    Century    ap- 


paratus. It  has  a  Ooodrop  board  with  600  subscribers  and  126  miles  of  loll 
line.     An   increase  of   200   is  projected. 

IlELMf)NT,  .\.  Y. — -The  Belmont  Citizens'  Telephone  Company  operates 
Western  Electric  apparatus,  has  a  50-drop  board  and  235  subscribers.  It  has 
40   miles  of  toll   line,   its  charge   being  $12   per   year. 

Ii.\I.\BRIDGE,  N.  Y. — The  Riverside  Telephone  Company  has  been  incor- 
jiorated  with  a  capital  stock  of  $2,000.  The  incorporators  are  Joseph  J. 
Waters,  II.   G.   Rol)bins  and  Lewis  B.   .Xndcrson. 

COVENTRYVILLE,  N.  Y.— The  Coventry  &  Oxford  Telephone  line  runs 
from  Coventry  to  Oxford  through  a  farming  district.  It  uses  a  4-drop  board 
of  Standard  make,  has  27  subscribers  and   11   miles  of  toll  line. 

MASONVILLE,  N.  Y.- The  Masonville  Telephone  Company  has  several 
toll  lines  running  through  the  rural  districts.  It  operates  a  30-drop  board 
and  has  50  subscribers.     Its  rates  are  $10.     A  large  increase  is  projected. 

ARKPORT,  N.  Y.— The  Arkport  &  Bishopville  Telephone  Company  has  a 
6drop  board  here  and  28  subscribers.  It  has  15  miles  of  toll  line,  the  rate 
being  $5  per  year.  It  has  five  lines  built  connecting  85  subscribers  at  several 
other  places. 

ESSEX,  N.  Y. — The  Essex  Mutual  Telephone  Company,  which  connects  with 
lines  in  other  towns  covering  20  square  miles  and  giving  a  service  of  400  tel- 
ephones, has  a  lo-drop  board  and  25  subscribers.  The  rates'  of  toll  service 
are   $6   per  annum. 

RICHFIELD  SPRINGS,  N.  Y.— The  Richfield  Springs  Telephone  Com- 
pany operates  Stromberg-Carlson  apparatus;  has  a  200-drop  board  and  150  sub- 
scribers. Its  rates  are  $15  and  $12 — two  on  a  line.  Rural  lines  are  now  being 
built   and   the  outlook  is  very   promising. 

COOPERSTOWN,  N.  Y.  -The  Cooperstown  Telephone  Company  operates 
n  loo-drop  board,  has  200  subscribers  and  50  miles  of  toll  line,  at  rates  of 
$15  and  $12 — two  on  a  line.  Extensions  are  j)rojected  and  connections  will  be 
made   with  several  towns  and   cities  north. 

WESTPORT,  N.  Y.— The  Westport,  Essex  &  Lewis  Telephone  Company 
uses  apparatus  of  the  Ilipwell  .Mfg.  Company.  Its  switchboard  is  of  6-drop 
capacity.  There  are  90  subscribers,  nearly  all  within  the  past  year,  and  22 
miles  of  toll  line.     The  rate  is  $6  per  year. 

W.\RV\TCK,  .\.  Y. — The  Warwick  Valley  Telephone  Company  operates  a 
lOodrop  board,  has  200  subscribers  and  40  miles  of  toll  line.  .\n  extension 
of  30  to  40  lines  for  farmers  is  projected.  The  rates  are:  farm  lines,  $12; 
village  lines,   $15    to  $21;   country   tolls,   $10   to   $15. 

SCHENECT.\DY,  N.  Y.  -The  Schenectady  Home  Telephone  Company, 
which  commenced  operations  February,  1903,  has  a  1,920-drop  board  of  Kel- 
logg make  and  800  subscribers.  Its  rates  are  $44  for  business  houses  and  $22 
for    dwellings.      .\n    increase    of    several    hundred    telephones    is    projected. 

NEW  YORK,  .\.  V. — A  new  telephone  exchange,  which  will  be  known  as 
"Orchard"  and  which  will  take  9,600  subscribers  from  the  overcrowded  Spring 
and  Eighteenth  Streets  exchanges,  was  opened  recently  at  126  Orchard 
Street.  The  telephone  company  has  just  completed  a  building  there.  There 
will  be  170  operators  at  the  switchboards.  Roughly  speaking,  the  new  ex- 
change will  take  in  all  telephone  subscribers  east  of  Third  Avenue,  the  Bow- 
ery   and    Park    Row,    from    Thirteenth    Street    to    Chambers    Street. 

ELIZABETH  CITY,  N.  C— The  Elizabeth  City  Telephone  Company  is  now 
changing  its  system  to  the  Bell  common  battery.  The  switchboard  capacity  is 
are  200  subscribers  at  rates  of  $3  for  business  houses,  $1.50 
Seventy-five    miles    of    extension    toll    lines    are    now    under 


250-drops.      There 
for    residences, 
construction. 

HILLTOP,   N. 
225  subscribers. 


200-drop   board   and 


D.'\K. — The    telephone   ofiice    here    has 
>.     Rates  are  $15   per  year. 
L.\NGDON,    N.    D.AK. — The    Langdon    Telephone    Exchange    Company    oper- 
ates a   120-drop  board  and   has   120   subscribers. 

AMENI.'V,  .\'.  DAK. — There  is  a  private  line  here  with  about  14  instru- 
ments  which    has   been   in   use   about   ten   years. 

MANDAN,  N.  DAK. — The  Mandan  Telephone  Company  uses  a  200-drop 
board,  has  193  subscribers  and  166  miles  of  toll  line.  Rates  are  $1.50  and  $2.50. 
Toll,   25   to   75   cents. 

RUSSELLVILLE,  OHIO.— The  telephone  line  here  is  owned  by  Messrs. 
Sidwell  &  Miller,  who  operate  7  miles  of  toll  line  at   15  cents  a  message. 

WOODSTOCK,  OHIO. — The  Mechanicsburg  Telephone  Company  has  opened 
an  exchange  here  and  a  number  of  the  farmers  in  the  surrounding  districts 
are  arranging  for  connections. 

KINSMAN,  OHIO. — C.  G.  Clisby  is  organizing  a  mutual  telephone  com- 
pany among  the  farmers  in  his  vicinity.  His  intention  is  to  supply  telephones 
to  all  the   farmers  in  the  district. 

MILFORD  CENTER,  OHIO.— The  Home  Telephone  Company  is  preparing 
to  build  two  branch  farmer's  lines  in  a  northerly  direction  from  town.  .A 
new   line  is  being  built  to   Burnham. 

OBERLIN,  OHIO. — The  Obcrlin  Telephone  Company  operates  North  ap- 
paratus; has  a  399-drop  board  and  329  subscribers.  Rates  are  $15  for  resi- 
dences and  $24   for  business   houses. 

.MARBLEHEAD,  OHIO.— The  Kelley  Island  &  Sandusky  Cable  Company 
operates  Kellogg  telephones,  a  loo-drop  board  and  has  125  subscribers.  Rates, 
$1   and  $1.50   for  residences,  $1.50  for  business  houses. 

-MANCHESTER,  OHIO.— The  apparatus  used  by  the  Manchester  Telephone 
Company  is  Western  Electric.  The  switchboard  capacity  is  125  drops  and 
there  are   119  subscribers,  77   being  the   increase  of  one   year. 

CONNE.-\UT,  OHIO. — The  Conneaut  Telephone  Company  has  completed 
extensive  improvements'  to  its  exchange  and  has  raised  its  rates  from  $1  to 
$1.50  i>er  month.     The  company  has   700  telephones   in  operation. 

FOREST,  OHIO, — The  People's  Telejihone  Company,  with  American  Elec- 
tric apparatus,  has  a  200-drop  board,  195  subscribers  and  20  miles  of  toil 
line.     Rates,   $1,25  and  $I.^o.     Several   more   instruments   arc  to   be  put   in. 


lorK 


EM'XTKICAI.     WORLD     and     F.NGINI:i:R. 


\ot     \l.l.   N(i.  J5. 


Ol.lMllt'S.  t)|||«).  Thr  Suiitli  Cliarlr.lon  II. .im.  I  rlr|.I...M.  i  ..i..,...i., .  ..| 
Siititli  I'linrlritiiM.  him  Iwrn  iiu'i>r|Miralril  with  n  >'U|iilnl  >liick  >•(  $Kii,uau.  The 
nuiiira  iif  thr  incor|H>raliir*  arr  S.  It.  Kaiikin,  Aim.  Kniirk,  Kilwin  K. 
Sharp,   T'laiik  I..    Ilraiii  ami   I'rank   A.    I>avi>. 

(  I'MltKKI.AMI,  OHIO.  Mr.  II.  \V.  McKtr  i>  Ihr  owiin  u(  llir  IrlrpliMii'' 
lyilriii  which  han  lirrn  r«lnl>lii<hril  Iwm  yrara  nn>l  in  KrowiiiK  riitiiilly.  Il  hu»  ii 
ioii<lro|i  local  Ixiaril,  50  iiiilr»  tif  lull  liiir  nnil  ,\<,u  kiilmcrilirK.  KrIliiKK  n|>' 
|>;irnlii»   i*   Inntallrtl. 

NORTH  I.K\VI.»*IUR(;.  OHIO.  The  N'.irlh  I.rwi«hiirg  Trlr|ihofir  C  oniiiaiiy 
iipcratr*  a|M<araliiii  of  various  iniikm.  Il  has  a  1  soilrop  l>i>ar<l  with  us 
»illi<crilirrH  and  jj  niilr<  o(  toll  line.  .\n  increnne  of  three  fnnnern'  linen  i« 
(•rojecleil   and   |iro«|iectii  are   very   liridht. 

IIKKt'illOI./.  OHIO.  The  lleruhidi  Telephone  Company  operulrn  Kellonu 
Knilchhoardn.  two  of  ino  drops  e.'ich,  two  of  nlxiut  40  or  $0  and  tine  of  16.  Il  Inn 
50  inilen  of  lull  line  and  abont  juo  mb.^criliem.  A  switchboaril  is  ahoiit  to  he 
idaccd    in    I'arrolllon.      Residence    rates   .ire    $ij;    Inisiness,    $15. 

W.\SIIIM;T0\,  OHIO.  The  WnshinKlon  Home  Tele|ihone  Company, 
which  u|>erates  ".Vmericiin"  ei|iii|inient,  has  an  8oo-drop  lioanl  and  850  »nh- 
scrihers.  Rales  are  $ij  and  $J4  i>er  year.  A  further  extension  of  the 
country  i>ole  line  is  contemplated.     There  is  a  K^owinK  demand   for  telephones. 

WTI.I.SHIRK.  OHIO.  The  Willshire  Telephone  Com|iany  operates  Strom 
luTIS  Carlson  apparatus.  There  are  <)5  snhscribcrs.  the  rates  hcinK  $1.50  for 
husiness  houses  anil  $1  fur  residences.  Increase  is  stcaily.  I'arm  lines  arc 
being  built   anil   a  large  increase   in   the   number  of   subscribers  will    follow. 

MASO.V.  t)lllO.  The  Valley  Telephone  Company  has  l)een  forced  to  icni- 
porarily  discontinue  its  service  at  Mason.  Heretofore  the  company  has  used 
the  ground  return  system,  but  now  that  the  electric  railway  has  been  built 
through  Ihc  town,  the  system  is  unsatisfactory.  Metallic  circuits  will  he  in- 
stalled. 

Kl.ll'.V.  OHIO.  The  Klida  Mutual  Telefdionc  Company  uses  Eureka  and 
other  a|iparalus.  has  a  loodrop  board  and  300  subscribers.  There  arc  uj 
miles  of  toll  line,  the  rate  being  $1  per  month.  There  has  been  50  per  cent, 
increase  of  late  and  by  developing  the  present  area  there  is  every  prospect 
of   doubling   the   nunilu-r  of   present    subscribers. 

I'.MNKSVn.I.K.  OHIO.  The  .North  Klectric  Company,  of  Cleveland,  lias 
just  completed  the  installation  of  a  new  telephone  exchange  here.  The  new 
board  will  accommodate  1,600  lines.  The  company  is  now  operating  680  lines. 
Il  has  just  announced  a  new  schedule  of  rates  as  follows:  Business,  indc- 
jiendent  line,  $32;  two-party  line.  $J4.  Residences,  single  independent  line, 
$Jo;    two-party    line.    $18;    three-party    line.    $17. 

rOTTSVILLE.  P.\.— The  Carbon  Telephone  Company  will  extend  its  lines 
to  Tamaqua  and  Mauch  Chunk.  Al  Tamaqua  connections  will  be  made  with 
the  United  Telephone  Company's  exchange  and  at  Mauch  Chunk  with  the 
Consolidated    Telephone    Company's    system. 

riTTSIU'Rc;.  r.\.  The  Pittsburg  &  Allegheny  Telephone  Company  informs 
us,  through  Manager  Brown,  that  business  is  very  prosperous.  Apparatus 
used  is  Kellogg,  North,  and  its  own  make.  Switchboard  capacity,  21,200; 
number  of  subscribers,  17,000.  There  are  800  miles  of  toll  line  and  many 
different  rates.  The  company  expects  to  spend  $800,000  in  improvements. 
extensions  and  new  plants  within  tlic  next  12  months.  The  |ircsent  capital 
is  $5,000,000:    bonds,  $1,400,000. 

IMTTSBCUG,  I'A.— The  new  exchange  of  the  Central  District  &  Printing 
Telegraph  Company  was  connected  up  on  the  night  of  May  30,  and  the  con- 
nections of  4,000  lines  were  changed  from  the  old  to  the  new  switchboard  in 
about  three  minutes'  time.  The  new  exchange  is  at  the  corner  of  Fourth  Ave. 
and  Cherry  .Mley.  The  new  switchboard  is  of  the  lamp  signal  relay  type 
with  an  ultimate  capacity  of  9,000  lines,  and  will  take  care  of  approximately 
14,000  subscribers.  The  present  switchboard  equipment  has  a  capacity  for 
6,000    subscribers. 

PITrSBl'RG.  PA. — A  group  of  telephone  companies  in  western  Pennsyl- 
vania, the  stocks  of  which  were  held  by  the  United  Telephone  &  Telegraph 
Company,  of  New  Jersey,  which  also  owned  the  independent  plants  in  Balti- 
more and  Wilmington,  Del.,  has  changed  hands,  the  control  having  passed 
from  the  Baltimore  syndicate  headed  by  Br.  George  R.  Webb  to  the  Pitts- 
burg &  .\llegheny  Telephone  Company.  The  latter  company  has  increased  its 
capital  stock  to  $5,000,000,  which  is  made  up  half  and  half  of  preferred  and 
common  stock.  The  consolidation  was  effected  through  the  Central  Trust 
Company,   of    Baltimore. 

CHESTERFIEW1.  S.  C— The  Chesterfield  Telephone  Company  has  enlarged 
its  business  considerably  this  year  and  is  about  to  extend  its  toll  line.  It 
has  a  50-drop  bocrd  and  86  subscribers. 

ST.  M.\TTHEWS,  S.  C— The  St.  Matthews  Telephone  Company  operates  a 
Clark  automatic  72-drop  board  and  has  30  subscribers.  The  rates  are  $1.50 
for  business  houses,  $1  for  residences.  An  extension  of  15  or  20  miles  tf 
toll    line    is    contemplated. 

MILLTOWN,  S.  DAK. — The  Milltown  Telephone  Company  has  a  i2-drop 
board  and  38  subscribers,  32  miles  of  toll  line  at  15c.  per  message.  An 
increase   is  projected. 

KNOX\'ILLE,  TENN. — The  East  Tennessee  Telephone  Company  will  be- 
gin at  once  to  make  extensive  improvements  in  its  plant  on  Seventh  Street 
in  this  city.      New  switchboards  will  be  installed  at  a  cost  of  $8,000. 

MINER.VL  WELLS,  TEX.— A  franchise  has  been  granted  by  the  City 
Council  to  the  Independent  Telephone  Company  to  operate  an  exchange  in  this 
city. 

FORT  WORTH,  TEX.— The  Texas  Telephone  &  Supply  Company  has  been 
incorporated  in  this  city,  the  capital  stock  being  $10,000.  The  incorporators 
are  L.  J.  Taylor,  W.  G.  Liggett,  C.   C.  Houston  and  \\'arren  E.   Martin. 

FT.  WORTH,  TEX. — The  Ft.  Worth  Telephone  Company  has  a  2000-drop 
board  and    1951   subscribers  to   commence   husiness.   but   is   not  yet  in  operation. 


I  lie   iippiiiiitiia   i«    AiiiriKiin    l.lrciiir   make.     The   company   will   ncciipy    it>  own 
huililing.   with   rvrrylhing    upludale. 

SHERMAN,  TKX.  The  Grayaun  County  Tclrplnme  Company  l>  equi|>p?-l 
vtith  a  bun  ilriip  Krlhigii  iiuilchbii:ir<l.  Il  han  joo  luhitcrilicr*  in  Sherman,  '147 
in  DenUuii.  Ilrtwren  the  two  citirn  are  50  mile»  of  loll  line,  which  U  free 
to  nubucribrra.  The  capital  •luck  lina  bren  incirau-d  lu  $3411,111111  to  meet  the- 
rapid   progrea*  of  the  iiiinpany.      .Mr.   G.    Hiilnir«  i>  nianuKcr. 

OGDEN,  UTAH.  The  (  jty  (..umil  ha.  graiitrd  u  franchiar  to  tlie  lnd>- 
prndrni  Homr  Tele|ihone  company  and  work  on  thr  new  ayatrin  will  be  com 
meiiird    in    thr   near    fuluir, 

SALT  LAKE  (  ITV.  UTAH.  Thr  Indrprmlrnt  Homr  Trlrph.me  Company 
ha«  notilird  thr  lily  coniicil  that  work  h:n  brrn  cunnnrncrd  uii  thr  connlruction 
of  iiH  rxchangr  anil  that  the  cumiiany  lia«  tiled  a  honil  of  $7^,(100  a.  rripiired 
by  Ihe  term*  of  the   franchinc. 

IIRADFORH,  VT.-  The  llradfur.l  Trirphonr  &  Trlrgraph  (  omiiany  fn> 
ni«hes  service  to  300  Kubacrihera  with  a  lou-drop  boarrl.  It  hat  too  inilea  of 
loll    line,   the    rates    being   $IJ   per    year. 

\'ER(;E.\.\ES,  N'T.  The  .\ddison  It  I'antun  Telephone  Company  employ* 
Hell  apparatus  an<l  has  a  js-drop  hoard  with  150  auhocrilierB  ami  70  niiici  of 
loll   line,  the  charge  being  $i.<  per  year   for  loll  acrvicc. 

SPKlN(;i"IEI.I),  N'T.  The  New  England  T<le|)bonc  &  rrlrgraph  Company 
siipplir-  Ihe  apiiaralua  of  the  Siiringfichl  Local  Telr|ihone  (  ompany.  .N  40<lrop 
board  allords  service  to  175  snbscriliers  at  $ij  for  dwellings  and  $18  for 
hn-ims-.     houses. 

MlDDI.KltURG.  NT.  The  Addison  County  Telephone  Company  uses  .ip- 
paratus  of  Western  Telephone  Construction  Company.  The  >witchbiiard  has 
a  capacity  of  .150  drops.  There  are  350  subscriliers.  The  company  has  }<j 
miles  of  toll   line,   the   rates'  being   $1    per  month.      Exlrnsiona  are   jirojecled. 

I'.NIRLEE,  VT.-  The  Fairlce  Telephone  Company  is  a  branch  line  of  the 
.\ew  England  Telephone  &  Telegraph  Company  and  connects  with  the  liiiea 
of  that  company,  having  subscribers  into  .So.  Fairlce,  Bradford  and  other 
places.  It  o|K'rates  a  .'o-drop  board  and  has  100  subscribers  in  Fairlce.  The 
apparatus  used    is  American    Bell. 

E.S.SICX.  N'T.  The  Central  Telephone  Company  operates  two  switchboards 
of  100-drop  capacity  each.  Jt  supplies  service  to  300  subscribers  at  $12  per 
year  on  grounded  lines,  $18  to  $21  on  metallic  circuit.  ,\  large  increase  is 
projected.  The  company  furnishes  service  to  the  towns  of  Jerico,  Underbill, 
Wcstford,  h'airfax,  Williston,  Colchester.  Grand  Isle  and  others,  as  well  as 
to    this    town. 

CIIARLESTOWN,  W  .  \A.— C.  C.  (Javer,  of  Hillshoro,  Va..  has  l)een  granted 
a  franchise  for  the  Old  Dominion  Telephone  Company  to  build  lines  to  Harpers 
Ferry. 

.\LTO,  WIS. -The  .\lto  Telephone  Company  has  been  incorporated  with 
a  capital  stock  of  $3,000. 

(JSIIKOSH,  NVIS.— It  is  stated  that  the  Winnebago  Telephon.-  Company  will 
construct  an  independent   telephone  system  in  this  place. 

.MAPLE  <;R()VE,  W  is.— There  are  120  miles  of  loll  line  from  this  place 
and  a  further  extension  is  projected.     Rates  are  20c.  per  message. 

STEVENS  POINT,  NVIS.— The  Stevens  Point  Mutual  Telephone  Company 
has  been  organized,  and  the  work  of  constructing  its  system  will  be  com- 
menced at  once. 

POV.XETTE,  NN'IS.-  The  Leeds  l-'armer's  Telephone  Company  has  150  sub. 
scribers  and  200  miles  of  loll  and  jiarty  lines  which  connect  with  those  of  five 
different    coin[)anies. 

ORFORDVILLE,  NVIS.-The  Orfcrdville  Telephone  Company  has  .Standard 
a|>paratus  and  a  200-drop  board,  with  185  subscribers  and  20  miles  of  toll  line. 
Recent  growth — 75   numbers  and   loo  more  are  projected. 

REEDSBURG,  NVIS.-  -The  Reedsburg  Telephone  Company  has  260  sub- 
scribers and  expects  a  large  increase  in  the  number.  It  uses  NN'estern  Tele- 
|)honc    Construction    Company's   apparatus    and    has   a    300-drop    switchboard. 

MT.  HOREB,  WIS.  -The  Mt.  Horeb  Independent  Telephone  Company  oper- 
ates a  200-drop  board,  has  150  subscribers,  and  40  miles  of  toll  line.  It  is 
liranching  out  in  every  direction  and  makes  a  fine  showing  for  its  one  year 
of    existence. 

BELLEVILLE.  W  LS.-  The  Belleville  Telephone  Company  oi>erates  a  100- 
drop  board,  has  65  subscribers  and  five  miles  of  toll  line.  Stromberg- 
Carlson  apparatus  is  used.  Rates  are  $1  for  residences,  $1.50  for  business 
houses. 

GR.-NND  R.NPIDS.  N\TS. — The  NVood  County  Telephone  Company  operates  a 
.Stromberg-Carlson  full  metallic  system.  It  has  a  400-drop  board  and  another 
loodrop  section  will  be  put  in.  Service  is  given  to  486  subscribers  and  a  daily 
increase  is  recorded.  Rates  are  $27  per  annum  for  business,  $12  per  annum 
for  dwellings. 

BRUCE,  WIS. — The  Chippewa  Valley  Telephone  Company  has  five  ex- 
changes, one  with  a  loo-drop  switchboard,  four  with  50-drop  boards.  There  are 
about  200  subscribers  paying  $1.50  per  month  for  business  houses  and  $1.25 
for  residences.  There  are  80  miles  of  toll  line  and  thirteen  toll  stations.  Pros- 
pects are   excellent. 

NN'.NUSAUKEE,  WIS. — The  NVausaukee  Telephone  Company  makes  a  go-jd 
showing  for  the  first  year  of  its  existence.  It  has  an  80-drop  board  with  77 
subscribers  at  $1  per  month.  There  are  60  miles  of  toll  line;  one  to  Marinette 
just  completed  and  other  extensions  in  progress  to  connect  with  the  Mineral 
Range   Telephone    Company    and    Dunbar. 

EVANSVILLE,  NVIS. — The  Evansville  Telephone  Exchange  is  making  such 
rapid  progress  that  the  demand  exceeds  the  capacity  of  the  apparatus.  This 
is  American  and  Standard.  There  is  a  300-drop  board  with  260  subscribers. 
The  rates  are  $1  for  residences  and  $2  for  business  houses.  The  company 
contemplates  building  several  country   lines. 
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ELECTRIC    LIGHT  AND    POWER. 


RUSSELLVILLE,  ALA. — There  is  reported  to  be  a  movement  on  foot  here 
to  put  in  an  electric  light  plant. 

STOCKTON,  CAL. — The  citizens  have  voted  to  issue  $160,000  bonds  for  the 
construction  of  a  municipal  electric  light  plant. 

SAN  FRANCISCO,  CAL.— The  Humboldt  Power  Company  has  been  in- 
corporated by  Chas.  P.  Doe,  of  Alameda;  Jas.  Stanley,  of  Sausalito;  C.  Alvin 
Baird,  of  Eureka,  and  others,  to  supply  electric  light  and  power;  capital, 
$500,000. 

OAKLAND,  CAL. — The  contract  for  lighting  the  streets  and  public  build- 
ings has  been  awarded  to  the  Oakland  Gas  Light  &  Heat  Company  at  $7.25 
per  light  (2,000-ep  arc)  per  month,  all  night  and  every  night  except  full  moon, 
night  preceding  and  night  following;  lighting  public  buildings — incandescent 
lights,  5  cts.  per  kw-hour. 

SAN  FRANCISCO,  CAL.— The  Butte  &  Plumas  Railway,  which  is  to  extend 
65  miles  from  Oroville  to  Quincy,  Cal.,  with  its  25-mile  extension — the  Indian 
Valley  Railway — will  be  operated  by  electricity.  The  California  Gas  &  Electric 
Corporation  can  supply  current  at  Oroville.  The  Western  Power  Company's 
Big  Bend  plant  which  may  be  constructed  within  the  next  two  years  will 
also  be  available.  The  owners  of  the  railroads,  however,  will  install  a  plant 
at  the  upper  end  of  the  line  to  supply  a  part  of  the  power.  They  have  5,000-hp 
available  at  one  point  and  have  also  several  other  good  power  sites.  The  roads 
will  do  a  large  business  in  hauling  lumber  and  other  freight. 

GREENWICH,  CONN.— The  Glenville  Power  &  Water  Company,  organized 
here,  with  a  capital  of  $10,000,000,  to  supply  water  to  Greenwich,  Conn.,  and 
Rye,  Harrison  and  Mamaroneck,  N.  Y.,  and  to  generate  and  distribute  elec- 
tricity throughout  these  and  other  sections  for  public  and  private  use.  Wm.  J. 
Tingue,   Nathaniel   Wethercll  and  Henry  H.   Adams  are  the  corporators. 

WINDER,  GA. — The  citizens  have  voted  to  issue  $15,000  electric  light 
bonds. 

ATHENS,  GA." — Capt.  Jas.  White  is  interested  in  the  development  of  the 
power  at   Barnett  Shoals   for  electrical  and  manufacturing  purposes. 

AUGUSTA,  GA. — It  is  said  that  plans  for  organizing  a  new  electric  light 
and  power  company  in  Augusta  are  nearing  completion.  The  merchants  in- 
terested believe  they  can  furnish  their  own  electricity  at  a  saving  over  the 
present   cost. 

ORO  FINO,  IDAHO.— F.  M.  Mitchell,  of  Grangeville,  is  preparing  to 
install  an  electric  light  plant  and  a  water  works  at  this  place.  Power  for 
generating  the  electricity  and  running  the  pumps  will  be  obtained  from  the 
waters  of  Oro  Fino  Creek,  which  will  be  utilized  by  means  of  a  flume  about 
1,500    ft.    in   length. 

EDWARDSVILLE,  ILL.— The  City  Council  has  voted  an  appropriation  of 
$30,000  for  city  lighting.  This  means  that  the  council  favors  the  scheme  of  a 
city  lighting  plant.  The  question  will  be  submitted  to  a  vote  of  the  people 
and  if  carried,  bonds  will  be  issued  to  raise  the  funds. 

STERLING,  ILL.— It  is  stated  that  the  Rock  River  will  be  dammed  at  a 
point  12  miles  west  of  here,  the  improvements  to  cost  about  $200,000.  The 
electrical  power  developed  at  this  point  will  be  used  for  the  operation  of  elec- 
tric railways  now  being  constructed  in  this  section  of  the  state.  It  is  stated 
that  the  energy  will  be  transferred  a  distance  of  300  miles.  The  company  also 
expects  to  furnish  power  for  factories  within  this  radius. 

BRAZIL,  IND. — The  Brazil  Electric  Company  has  purchased  the  city 
electric  light  plant  and  will  make  many  improvements. 

NOBLESVILLE,  IND. — An  electric  plant  is  to  be  constructed  here  for 
Thos.   Griffin,  to  cost  $70,000.     About   i,ooo-hp  will  be  developed. 

WASHINGTON,  IND.— Simeon  Loudenback,  James  C.  Keeler  and  George 
Lesler  Wilkins  have  organized  and  incorporated  the  Citizens  Light  &  Fuel 
company  and  will  construct  and  operate  an  electric  lighting  plant  in  this  city. 
The  capital  stock  is  $100,000. 

SOUTH  BEND,  IND. — It  is  stated  that  plans  have  been  decided  upon  by 
Chas.  A.  Chapin,  of  the  South  Bend  Mfg.  Company,  which  controls  the  water 
power  of  west  race,  for  equipping  the  race  so  as  to  supply  power  for  the 
electric  light  plant  in  this  city  and  making  it  supplementary  to  the  electric 
plant  in   Buchanan,   Mich. 

ANDERSON,  IND. — The  city  council  has  contracted  with  the  Westinghouse 
Company,  of  Pittsburg,  for  a  turbine  engine  at  a  cost  of  $19,250  to  supply  more 
power  for  the  city  electric  plant.  The  new  turbine  is  to  have  a  capacity  of 
400-kw.  The  General  Electric  Company  challenges  the  bid  of  the  Westinghouse 
Company  and  charges  the  council  with  being  unfair,  its  bid  being  $18,000. 
The  council  will   purchase   another  engine  within   the   next  year   or  two. 

ATLANTIC,  lA. — The  City  Council  has  ordered  the  joining  of  the  water 
works  and  city  lighting  plants.     The  work  proposed  will  cost  about   $12,000. 

HARPER,  KAN. — Mayor  Baumstark  has  appointed  a  committee  to  inves- 
tigate   the   question   of   constructing   an  electric    light   plant. 

HARRODSBURG,  KY.— Bids  will  be  received  by  C.  D.  Thompson  until 
June    27    for   $18,000   electric    light    plant    bonds. 

SANFORD,  ME. — The  Sanford  Light  &  Power  Co.,  of  Portland,  has  been 
incorporated;  capital  $50,000.  C.  A.  Bodwell  is  president;  W.  J.  Bodwell, 
treasurer,  both  of  Sanford,  Me. 

MERRIM.\C,  MASS. — The  town  has  voted  to  establish  water  works  and 
a   lighting  plant. 

MANSFIELD,  MASS. — The  citizens  have  voted  to  issue  $40,000  bonds  for 
an   electric  light   plant. 

MAPIMI,  MEXICO.— An  electric  power  transmission  plant,  which  is  said 
to  be  the  largest  in  Mexico,  has  just  been   completed  here  by  the   Penoles  Min- 


ing Company.     The  electrical  energy  is  transmitted  to  the  Ojucla  mines  where 
it  is  used  for  operating  the  pumps  and  machinery. 

FORD,  MICH.— The  citizens  have  voted  to  issue  bonds  for  an  electric  light 
plant. 

NASHVILLE,  MICH.— The  Village  Council  has  granted  a  franchise  to  the 
Marshall  Electric  &  Power  Company  to  install  a  plant  at  Scipio,  three  miles 
northeast. 

LYLE,  MINN.— Improvements  are  to  be  made  to  the  electric  light  plant 
in  this  place. 

BUHL,  MINN.— Bids  will  be  received  soon  by  M.  A.  Nichols,  for  the 
construction  of  an  electric  light  plant.     Oscar  Claussen,   St.   Paul,  is  engineer. 

TWO  HARBORS,  MINN.-The  Council  has  decided  to  install  new  electric 
machinery  on  specifications  by  Oscar  Clausen,  of  St.  Paul,  engineer,  to  cost 
about   $9,000. 

CALEDONIA,  MINN.— The  contract  for  constructing  an  electric  light 
plant  has  been  awarded  to  S.  G.  Reque,  now  at  Caledonia,  Minn.  The  plant 
to  be  erected  by  the   city   under  the  supervision  of   S.   G.   Reque. 

STILLWATER,  MINN.— The  Western  Gas  &  Improvement  Company  has 
taken  over  the  plants  of  the  Gas  &  Electric  Light  Company  and  the  Apple 
River  Power   Company  and  will  make  extensive  improvements. 

McIIENRY,  MISS.— The  City  Council  has  granted  the  Bauer  Lumber 
Company   a   franchise   for  an  electric  light  plant. 

YAZOO  CITY,  MISS.— Engineers  Kirkpatrick  &  Johnson,  of  Jackson,  Miss., 
have  plans  for  an  electric  light   plant   for   Yazoo  City. 

RENO,  NEV.— The  controlling  interest  in  the  Nevada  Power,  Light  &  Water 
Company  has  been  purchased  by  Senator  Flannagan,  at  a  cost  of  $200,000. 
Extensive  improvements  will  be  made  to  the  plant. 

LACONIA,  N.  H.— The  plant  of  the  Laconia  Electric  Light  Company  was 
destroyed  by  fire  on  May  26.     It  will  be  rebuilt  at  once. 

TECUMCARI,  NEW  MEX.— An  electric  light  and  waterworks  plant  is  to 
be   established   here.     Merril   H.    Fisher,  of   Alamagordo,   is  Interested. 

BUFFALO,  N.  Y.— A  special  committee  of  the  Board  of  Councilmen  ap- 
pointed to  consider  the  lighting  question  has  reported  in  favor  of  constructing 
a  municipal  electric  light  plant.  This  will  be  its  alternative  to  the  proposition 
approved  by  the  aldermen  to  accept  the  offer  of  the  General  Electric  Company 
to  supply  4,000  or  more  lamps  at  $70  per  lamp  per  year. 

EDENTON,  N.  C. — The  citizens  have  voted  to  issue  $30,000  bonds  for  an 
electric   light   plant   and  water   works. 

CHARLOTTE,  N.  C— W.  Drummond  Marrow,  of  Charlotte,  has  secured 
the  contract  for  putting  in  a  $10,000  electric  light  plant  at  Lumberton  in  this 
state. 

FAYETTEVILLE,  N.  C— The  Fayetteville  Gas  &  Electric  Company  has 
been  incorporated  with  $33,000  authorized  capital.  W.  A.  McKenney,  of 
Washington,  D.   C,  is  the  largest  shareholder. 

WALDO,  OHIO.— Michael  Brothers  are  installing  an  electrical  plant  and  will 
furnish  light  and  power  throughout  the  village. 

BLIND  RIVER,  ONT.— D.  S.  Pindell,  of  Sault  Ste.  Marie,  Mich.,  will 
construct  a  power  plant  at  Blind  River  to  cost  $5,000. 

BAKER  CITY,  ORE.— The  Baker  City  Gas  &  Electric  Company's  electric 
plant  in  Baker  City,  Oregon,  has  been  destroyed  by  fire  with  a  loss  of  $30,000; 
insurance  $10,000.     It  will  be  rebuilt. 

NEW  FLORENCE,  PA.— The  New  Florence  Light  &  Power  Company  is 
reported   organized   and   has   secured  the   contract    for   lighting  the   borough. 

BENNETTSVILLE,  S.  C— A  new  $15,000  electric  light  plant  is  being  con- 
structed here. 

COLUMBIA,  S.  C— G.  A.  Guignard,  of  Lexington  County,  S.  C,  has  se- 
cured control  of  a  number  of  fine  water  powers  in  Lexington  County.  Lewis 
J.    Guian,   of   Columbia,   S.   C,   is   also   interested. 

ROCK  HILL,  S.  C— The  Catawba  Power  Company,  of  Rick  Hill,  has  in- 
creased its  capital  stock  from  $650,000  to  $750,000.  The  company  is  erecting 
one  of  the  largest  power  plants  in  the  state  for  electrical   purposes. 

HURON,  S.  D.— The  Consolidated  Gas  &  Electric  Company,  of  Huron,  has 
been   incorporated,   with   a   capital   of   $25,000. 

SPRINGFIELD,  TENN. — The  citizens  have  voted  to  issue  $35,000  bonds 
for   water   works   and   an   electric   light   plant. 

BEAUMONT,  TEX.— Hal  W.  Greer  and  associates  are  stated  to  have  se- 
cured  a   franchise  for  an   electric  light  plant. 

GEORGETOWN,  TEX.— It  is  announced  by  the  Georgetown  Water  and 
Electric  Company,  that  about  $10,000  is  to  be  expended  in  improvements  by 
that  company. 

BAY  CITY,  TEX.— The  Bay  City  Ice,  Light  &  Power  Company  has  been 
incorporated;  capital  $50,000.  Incorporators:  T.  H.  Stone,  W.  T.  Goode  and 
G.   M.   McGill. 

BEAVER,  UTAH. — A  large  power  plant  will  be  installed  at  this  place  within 
the  next  few  months,  the  power  to  be  derived  from  Beaver  River.     The  power 
will  be  used  in  local  mines  and  mine  owners  are  the  parties  pushing  the  project. 
SEATTLE,    WASH. — It    is   stated    that    the    Seattle    Electric    Company    con- 
templates improvements   this   season  to  cost   $500,000. 

PT.  TOWNSEND,  WASH. — The  Townsend  Gas  &  Electric  Company  was 
formed  in  1893  with  $150,000  authorized  capital.  It  furnishes  17  enclosed  arcs 
and  638  incandescent  lights. 

MARINETTE,  WIS. — It  is  stated  that  the  Street  Railway  Company  will 
rebuild  the  electric  light  plant  and  make  other  changes. 

GRANTSBURG,  WIS.— Bids  are  wanted  June  25  for  $8,000  bonds  for 
an  electric  light  plant.     A.  A.   Anderson   is  Village   Clerk. 
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THE    HLECTKIC    RAILWAY. 


Kl\  KKSIDK.  CAI..— H.  P.  Iluntinglun  hat  pur.  Iinirtl  a  (r«tulii<r  fur  an 
cicclru'   raiUay   from   Rivrrdde  to  Corona,  a  diilanic  o(  abuiil    lo  rollca. 

LOS  ANGEI.ES.  CAI..  -The  I.oi  Angclfi  &  Rcilondo  KIrclrIc  Railway  lias 
incrrairil  iu  rapilnl  nloik  from  (suo.ouu  lu  $i,uuu,aiiu.  Thr  new  ituck  ii  to  be 
ilturd  for  llic  |Uir|»iac  u(  making  bctlrrmcnii  anil  rxtrniiuna. 

JKWETT  CITY,  CONN.-  The  Senuir  lina  paainl  a  rraoUittun  incor|»>ruling 
the  Vuluntown  ft  Jewett  City  Street   Hallway  Company. 

IIARTIORD,  CONN.-  The  Railroad  Committee  of  the  General  Asumihly 
haa  reportr.l  favorably  the  reiolmion  incorporating  the  Woinlhury  &  Wiiler- 
bury  Street   Railway  (.'(impany. 

NKW  HAVEN.  rONN.— The  Railroad  Committee  of  the  General  Aiiembly 
haa  reported  favorably  the  reiolntiou  authorliing  the  Fair  Haven  ft  Weilville 
Railway    (o    make    niimeroiii   extrntion*. 

BRAIDKNTOUN.  ELA.-  The  Mannlec  MRhf  &  Traction  Company  haa  been 
incorporated,  with  a  cnpilnl  stock  of  $100,000.  lo  build  an  electric  railway  and 
operate  light,  heat  and  power  plants.  The  incorporator!  of  the  company  are 
John  A.  Graham,  \V.  A.  Carter  and  Nina  H.  Graham. 

ROME.  GA. — The  town  of  Rome  has  raised  the  $15,000  bonus  a»ke<l  of  the 
citiiens  of  that  town  by  Northern  capitalists, for  extending  the  trolley  lim-  to 
Lindnle.  Improvements  lo  cost  $150,000  will  be  made,  including  an  electric 
pLint. 

.MT.  VERNON,  ILL.— The  Southern  Illinois  Electric  Railway  Company  has 
been  incorporated  with  a  capital' stock  of  $50,000,  with  the  principal  office  at 
Mt.  Vernon.  The  incoporators  and  first  board  of  directors  are  John  R.  Piercy, 
Geo.  K.  M.  Ward.  Samuel  Casey,  Louis  G.  Pavey,  Samuel  T.  Maxcy  and 
Albert  N.  Johnson,  all  of  Mt.  Vernon,  111. 

SPRINGFIELD,  ILL.— The  .Springfield  and  Jacksonville  Rapid  Transit  Com- 
pany lias  been  incorporated  with  a  capital  stock  of  $500,000.  The  majority 
of  the  persons  interested  are  residents  of  St.  Louis  and  it  is  said  that  Donk 
Bros.,  of  St.  Louis,  who  operate  a  large  coal  and  coke  company,  are  be- 
hind the  syndicate.  The  principal  offices  of  the  company  will  be  in  East 
St.  Louis.  The  incorporators  and  first  board  of  directors  are  James  W.  Buel, 
E.  C.  Donk.  Edwin  H.  Conrades,  of  St.  Louis;  L.  II.  Coleman,  of  Springfield; 
E.   C.  Grcenleaf,  of   East  St.   Louis,  and   M.    W.    Brown,  of   New   Berlin. 

MUSCvVTINE,  lA. — It  is  reported  that  the  International  Construction  Com- 
pany, of  Detroit,  has  been  awarded  the  contract  for  building  the  proposed 
intcrurlian   railway  between  Muscatine  and  Davenport. 

KEOKUK,  lA. — Articles  of  incorporation  have  been  filed  by  the  Keo- 
kuk &  Western  Illinois  Railway  Company,  capitalized  at  $1,000.  The  company 
proposes  to  build  an  electric  railway.  The  incorporators  and  first  board  of  di- 
rectors arc  Fred.  P.  N'ose,  of  Evanston,  III.;  George  E.  C.  Johnson,  Hubert  E. 
Page,  C.   C.   Breurcr  and  B.  J.  Jones,  of  Sargent  &  Lundy,  Chicago. 

DES  MOINES,  lA.— The  Western  Iowa  Intcrurban  Railway  Company  has 
been  formed  to  build  an  electric  railway  between  Dcs  Moines  and  Council 
Bluffs.  It  is  capitalized  for  $1,000,000.  A  board  of  directors  has  been  selected 
as  follows;  H.  H.  Polk,  of  Des  Moines;  Clyde  Brcnton,  of  Dallas  Center;  E. 
W.  Weeks,  of  Guthrie  Center;  J.  A.  Nash,  of  Audubon;  G.  W.  Cullison,  of 
Harlan;  J.   W.   Davis,  of  Council  Bluffs. 

GL.'\SGOW,  KY.— The  Glasgow,  Burkesville  &  Cumberland  Valley  Traction 
Company  has  been  incorporated  with  a  capital  of  $500,000. 

MAYSVILLE,  KY.— The  Marysville  &  Mt.  Olivet  Traction  Company  has 
been  organized  to  build  an  electric  railway  between  Maysville  and  Mt.  Olivet. 
The  distance  is  about  25  miles.  John  Duley  is  president;  E.  Kenton,  A.  R. 
Howard  and  George  W.  Dye,  vice-presidents;  W.  W.  Ball,  treasurer,  and  James 
VV.    Fitzgerald,   secretary. 

.■\UGUSTA,  ME.— The  name  of  the  Berwick,  Eliot  &  York  Street  Railway 
Company  has  been  changed  to  Portsmouth,  Dover  &  York  Street  Railway  Com- 
pany. The  company  has  voted  to  increase  its  capital  stock  from  $80,000  to 
$650,000. 

CARIBOU,  ME. — Articles  of  incorporation  have  been  filed  by  a  com- 
pany that  plans  to  build  an  electric  railway  from  Caribou  to  Perhara.  The  road 
will  be  15  miles  long,  and  the  capital  stock  is  $210,000.  The  directors  ,-ire  S. 
L.  White,  J.  D.  Emery,  Corydon  Power,  Eugene  A.  Holmes,  Herbert  \.  P. 
Edwards. 

GUAD.\LAJ.-\RA,  MEXICO.— A  project  is  on  foot  to  build  an  electric  in- 
terurban  railway  between  this  city  and  Lake  Chapala.  B.  F.  Hammett  and 
Felix  Martinez,  of  El  Paso,  Tex.,  are  interested  in  the  enterprise.  Applica- 
tion will  be  made  to  the  Mexican  Government  for  a  concession  for  the  proposeil 
road. 

CHIHU.-^HUA,  MEXICO.— The  American  syndicate  which  has  a  conces- 
sion for  establishing  an  electric  street  railway  system  here  has  secured  an 
extension  of  its  option  on  the  existing  street  railway  property  and  it  is  reported 
that  the  work  of  constructing  the  new  system  will  soon  begin.  The  electric 
power  for  operating  the  lines  will  probably  be  furnished  by  the  Compania  In- 
dustrial   Mexicana. 

DETROIT,  MICH. — The  Michigan  Central  Traction  Company  proposes  to 
build  a  line  from  Battle  Creek  to  Lansing.  The  road  will  be  57  miles  long  and 
will  be  built  in  three  divisions.  Contracts  for  construction  have  been  placed 
with  M.  W.  Burwell,  of  New  Haven,  Conn.  The  company  is  capitalized  at 
$1,300,000  and  the  officers  are  S.  Bugart,  Cleveland,  president;  J.  VV.  Ewing, 
Grand  Ledge,  treasurer;  F.  H.  Goaby,  New  York;  J.  S.  Mudge,  Grand  Ledge, 
and  E.  T.   Pangborn,  Battle  Creek,  directors. 

GR-AXD  RAPIDS,  MICH.— The  Grand  Rapids  Electric  Railway  Company 
has  been  incorporated  under  the  general  railroad  law  of  the  State  of  Michi- 
gan, with  a  capital  stock  of  $2,000,000,  for  the  purpose  of  building  an  electric 
railway  from  Grand  Rapids  to  a  point  on  Lake  Huron  hereafter  to  be  deter- 
mined. Also  a  branch  line  from  Grand  Rapids  to  the  city  of  Lansing,  the 
length  of  the  entire  line,  including  branches,  being  about  250  miles.  The 
directors  are  J.  W.  Boynton,  M.  C.  Weaver,  C.  J.  Post  and  J.  H.  Dority,  of 
Grand  Rapids;  J.  C.  Yarger,  of  Freeport. 


Illi/K.MAN,  M().\T.-Tlir  Iluirman  Light  ft  Traction  Company  haf  pur- 
iliUM-d  the  entire  plant  and  holding*  of  the  Callalin  Light,  Power  &  Railway 
Company  and  the  Ilu/eman  Street  Railway  Cumpaiiy.  The  new  corporation  In 
tcnda  lo   make  important   Improvemrnia  in  the  present  plant  and  iyiteni. 

NEW  PALTZ,  N.  Y.— The  forecloiure  sale  of  the  New  Palti  and  Pough 
kcepale  Traction  Company   li  advcrtlaed  for  June  tj  at   New   Palt». 

DU.N'KIRK,  N.  V.  The  Railroad  Comniiiiionera  have  authorised  the  Dun- 
kirk ft  Ficdonia  Railroail  Company  to  increase  its  capital  stock  from  $150,000 
to  $juo,ooo  to  provide    for  new  construction. 

BUFFALO,  N.  Y.— The  Amltyville  ft  Huntington  Railroad  Company,  of 
BufTalo,  has  been  incorporated  with  a  capital  of  $150,000.  Director!;  W.  K. 
Putnam,  A.   S.  Sanborn,  J.   S.   Shearman  and  C.    H.   Smith,  Brooklyn. 

.NEW  YORK,  N.  Y. — The  Buffalo  &  llatavia  Construction  Company  hat 
been  incorporated  to  build  an  electric  railway;  capital,  $10,000.  Incorporator!: 
Spencer   Kellogg,  George  L.    Lewia  and   Sluort  R.   Mann,  all  of   Buffalo,   N.   Y. 

NEW  YORK,  N.  Y.— The  Ocean  Electric  Railway  Cumpany  of  Rockaway, 
has  applied  for  a  franchise  to  build  an  electric  railway  between  Rockaway  and 
Far  Rockaway.  The  road  is  to  be  six  and  a  half  miles  long.  It  ii  underitood 
that  the  Long  Uland  Railroad  ia  behind  the  company, 

AMITYVILLE,  N.  Y.— The  Amity ville  ft  Huntington  Railroad  Company, 
with  principal  office  in  Brooklyn,  has  been  incorporated  to  build  an  electric 
railway  over  14  miles  long  from  Amity  ville  to  the  Long  Island  railroad  atation 
in  Huntington.  The  capital  is  $250,000,  and  the  directors  are  W.  K.  Putnam, 
A.  S.  Sanborn,  J.  S.  Sherman,  Harry  A.  Hanbury,  Robert  A.  Sharkey, 
Frank  Jacobs,  J.  D.   Brown,  Ernest  Houchtn  and  C.   B.  Smith,  of   Brooklyn. 

GLOVERSVILLE,  N.  Y.— The  Adirondack  Lakes  Traction  Company,  a  re- 
organization of  the  Mountain  Lake  Electric  Railroad  Company,  has  been  incor- 
porated. The  new  company  has  a  capital  of  $60,000,  and  the  directors  are 
Theodore  Schiess,  of  Brjoklyn;  John  M.  Marvin,  of  New  Haven,  Conn.;  Wm. 
A.  McDonald,  James  Washburn,  Elnian  Hitts,  William  L.  Weed,  Jeremiah 
Wood,  of  Glovcrsville;  Addison  Keck,  of  Johnstown,  and  Philip  D.  Sbaul,  of 
Amsterdam. 

WADESBORO,  N.  C— The  Merchants'  Railway  Company  has  been  char- 
tered to  build  an  electric  railway  here.  The  incorporators  are  R.  L.  Hardid- 
son,  W.  J.  McLendon,  Jr.,  James  A.  Leak,  H.  H.   McLcndon  and  others. 

DEVIL'S  LAKE,  N.  D.— A.  B.  Kerlin,  of  Devil's  Lake,  F.  B.  Wood,  of 
Minneapolis,  and  others  are  to  organize  the  Devil's  Lake  Rapid  Transit  Com- 
pany, with  a  capital  stock  of  $50,000,  to  build  an  electric  railway  from  Devil's 
Lake  to  Chautauqua- 

CINCINNATI,  OHIO.— The  Lovcland  &  Cincinnati  Traction  Company  has 
been  incorporated  with  $50,000  capital  stock,  by  Henry  Burkbolt,  Wallace 
Burch,   Franklin   Bank,  Wm.   Munsell,  Simeon  Johnson  and  Henry   Sachsleben. 

DAYTON,  OHIO.— The  Dayton  &  Northern  Traction  Company;  the  Green- 
ville &  Union  City  Traction  Company  and  the  Union  City,  Winchester  &  Muncie 
Traction  Company  have  bee  nconsolidated  under  the  name  of  the  Dayton  & 
Muncie  Traction   Company.      The  roads  arc   owned  by  the   same   interests. 

COLUMBUS,  OHIO.— The  Ohio  &  Indiana  Street  Railroad  Company  has 
been  incorporated  by  J.  D.  DeWitt,  Dr.  Harvey  Cook,  L.  Bohnham  and  others 
to  build  an  air  line  electric  road  from  Cincinnati  to  Indianapolis.  The  com- 
pany  is  incorporated  for  $10,000,  but  this  will   be  increased  to  $2,000,000. 

CLEVELAND,  OHIO. — Plans  are  being  prepared  for  the  erection  of  the 
power  house  of  the  Buffalo,  Dunkirk  &  Western  Railway  which  is  being  pro- 
moted by  Cleveland  people.  It  has  about  been  decided  to  utilize  gas  for  fuel. 
It  is  proposed  to  install  large  gas  engines  and  utilize  the  gas  direct,  without 
the  use  of  boilers. 

CINCINNATI,  OHIO.— Stockholders  of  the  Cincinnati,  Milford  &  Eastern 
Traction  Company  have  voted  to  increase  the  capital  stock  from  $300,000  to 
$1,000,000.  The  officers  are  S.  B.  Day,  Elyria,  president;  G.  H.  Chamberlain, 
Elyria,  vice-president;  W.  F.  Roudebush,  Cincinnati,  treasurer;  W.  R.  Medaris, 
Milford,  secretary.     The  power  house  will  be  at  Milford. 

CLEVELAND,  OHIO.— The  Findlay  &  Southern  Railway  Company  has 
changed  its  name  to  Columbus  &  Lake  Erie  Railway  Company.  The  company 
was  organized  two  years  ago  to  build  a  line  from  Columbus  to  Findlay  and 
eventually  to  Toledo.  The  Everett-Moore  embarrassment  tied  up  the  project 
but  now  new  capital  has  been  interested  and  it  is  claimed  the  road  will  be  built 
this  year.     R.   Rosentsock,  of  Cleveland,  is  chief  engineer  of  the  project. 

NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  Traction  Company,  which 
has  recently  been  acquired  by  Tucker,  Anthony  &  Company,  of  Boston,  has 
been  reorganized  with  the  following  officers:  Phillip  Saltonstall,  Boston,  presi- 
dent; James  Rutherford,  Cleveland,  vice-president;  Chauncy  Eldridge,  Boston, 
secretary-treasurer,  G.  W.  Rounds,  Canton,  General  manager.  It  is  probable 
that  the  road  will  be  extended  to  Coshocton  and  Zanesville  to  complete  the 
through   Cleveland-Columbus  line. 

YOU.XGSTOWN,  OHIO.— The  Youngstown  &  Southern  Railway  Company 
has  increased  its  capital  stock  to  $1,500,000.  Officers  have  been  elected  as 
follows:  Gen.  Asa  W.  Jones,  president;  W.  S.  Anderson,  vice-president;  J.  H. 
Ruhlman,  secretary-treasurer;  R.  L.  Andrews,  second  vice-president  and  gen- 
eral manager.  George  Todd,  Jr.,  has  been  appointed  chief  engineer  and  he  is 
taking  steps  to  locate  a  site  for  a  power  house  and  to  close  contracts  for  ma- 
terial required  for  equipping  and  building  the  road.  The  power  plant  will 
probably  be  located  in  the  North  Lima  coal  fields.  The  line  will  extend  from 
Youngstown  to  Lisbon,  North  Lima  and  East  Liverpool. 

PHILADELPHI.'\,  PA. — The  City  Council  has  passed  the  bill  approving 
the  merger  of  five  elevated  passenger  railway  companies — the  Market  Street, 
the  Frankford,  the  Passayunk,  the  Ridge  Avenue,  and  the  Germantown,  and 
the  Broad  Street  Subway  Passenger  Railway  Company,  under  the  name  of  the 
Market  Street  Elevated  Passenger  Railway  Company,  which  is  to  have  "all 
of  the  assents  and  privileges  heretofore  granted  to  said  several  companies." 
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New  Industrial  companies. 


THE  I:LI£CTU1C  CO.WEVIXG  MACHINKUY  company,  of  New  York, 
has  been  incorporated  with  a  capital  of  $5,000.  Directors:  J.  T.  Emery,  S.  C. 
Miller  and  R.  A.  Weber,  of  New  York. 

THE  HANSON  ELECTRICAL  COMPANY,  Jamestown,  N.  Y.,  composed 
of  E.  P.  Bailey  and  James  E.  Hanson,  has  been  organized  to  deal  in  all  kinds 
of   electrical    supplies    and    carry    on    a   general    electrical    construction    business. 

THE  INDIANA  AUTOMOBILE  COMPANY,  of  Indianapolis,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000.  The  incorporators 
are  John  B.  Cockrum,  S.  W.  Elston,  \V.  F.  Clevenger,  Henry  Jameson  and 
C.   L.    Pepper. 

THE  STANDARD  ENGINEERING  COMPANY,  capital  stock,  $50,000,  has 
been  incorporated  at  Cleveland,  Ohio,  by  F.  A.  Little,  0.  L.  Wells,  A.  G. 
Wells,  W.  C.  Sheppard  and  Stanley  Shaffer.  The  company  will  do  civil  en- 
gineering and   will    build   electric   railways. 


OBITUARY. 


MR.  PAUL  WERNER,  an  inventor,  died  at  his  home,  Hoboken,  on  Sun- 
day last.  He  devised  the  noiseless  cable  wheel  which  was  used  wlien  the 
North  Hudson  County  Railway  operated  its  elevated  road  between  Hoboken 
and  Jersey  City  Heights,  by  cable.  He  also  patented  a  number  of  machines 
used  in  the  making  of  lead  pencils.  His  death  was  caused  by  brain  fever, 
said  to  be  due  to  overwork  on  an  electric  motor  which  he  had  been  trying  to 
perfect    for    mure    than    a    year. 


PERSONAL. 


J.    J.    CARTY. 


MR.  J.  J.  CARTY,  who  was 
elected  to  the  presidency  of  the 
New  Y'ork  Electrical  Society  last 
week,  is  the  fifteenth  president 
of  this,  the  oldest  electrical  or- 
ganization of  the  kind  in  the  coun- 
try. A  biographical  sketch  of  Mr. 
Carty  was  given  in  these  pages  in 
the  issue  of  April  5,  190J.  He  was 
born  April  14,  1861,  at  Cambridge, 
Mass.,  and  after  his  school  studies 
and  preparatory  work  for  college, 
entered  the  telephone  service,  so 
that  to-day  he  has  had  nearly  a 
quarter  of  a  century  of  active  tele- 
phonic experience,  making  him  one 
of  the  oldest  and  most  prominent 
engineers  connected  with  the  Bell 
telephone  system.  He  has  not  only 
been   a  designing  and   construction 


engineer  to  whom  may  be  given  tlie  credit  of  a  great  deal  of  the  improvement  in 
American  exchange  practice  since  lie  entered  the  service  of  the  New  York 
telephone  interests  in  1889,  but  he  has  also  to  his  credit  several  well-known  in- 
ventions and  improvements  in  connection  with  telephonic  apparatus'.  Some  of 
these  inventions  are  acknowledged  to  be  fundamental  in  their  character;  such, 
for  example,  as  the  Carty  bridging  bell,  which  in  its  way,  is  as  well  known 
as  the  Edison  incandescent  lamp  or  the  Sprague, electric  railway  system.  Over 
Mr.  Carty's  patents  some  of  the  fiercest  electrical  litigations  of  the  last  ten 
years  have  been  fought,  attesting  to  their  importance  and  value  in  the  art. 
Mr.  Carty  has  not  only  been  a  member  of  the  New  York  Electrical  Society 
for  several  years  and  an  active  contributor  to  its  transactions,  but  has  also 
been  prominent  and  zealous  in  tlic  work  of  the  American  Institute  of  Elec- 
trical Engineers,,  of  whose  board  of  management  he  is  now  the  senior  member, 
besides  being  on  several  important  committees.  Mr.  Carty  is  also  an  active 
member  of  the  American  Electrotherapeutic  Society,  and  a  member  of  the 
Society  of  Arts.  He  is  a  man  of  broad  culture  and  liberal  tastes,  and  it  is 
not  out  of  place  to  mention  that  by  marriage  he  is  connected  with  one  of  the 
foremost  theatrical  families  in  this  country,  being  a  brother-in-law  of  Miss 
Annie  Russell,  the  distinguished  actress,  and  of  Mr.  T.  Russell,  the  original 
creator  of  the  part  of  Little  Lord  Fauntleroy.  The  New  York  Electrical  So- 
ciety has  enjoyed  remarkable  prosperity  during  the  past  few  years,  and  there 
is  every  reason  to  be  confident  that  its  work  will  be  developed  and  advanced 
under  the  progressive  administration  of  its  new  president. 

MR.  GEORGE  WESTINGHOUSE  is  listed  to  sail  for  England  this  week  on 
the  American  liner  Netv  York. 

MR.  E.  W.  RICE,  JR.,  vice-president  General  Electric  Company,  has  been 
made  a  trustee  of  Union  College,  Schenectady. 

MR.  C.  A.  COFFIN,  president  of  the  General  Electric  Company,  returned 
from   Europe   last   Sunday  by  the  White   Star  liner  Cedric. 

MR.  NORMAN  E.  LEAVEY,  of  the  Minneapolis  General  Electric  Company 
was  a  recent  visitor  to  Boston  on  a  business  trip  east. 

DEAN  V.  C.  ALDERSON,  of  the  Armour  Institute  of  Technology,  has 
accepted   the   presidency   of  the   Colorado   School  of   Mines. 


MR.  C.  P.  STEIN.METZ  has  been  made  a  doctor  by  Union  College,  Sche- 
nectady, in  recognition  of  liis  great  work  in  electrical  engineering. 

MR.  CORNELIUS  VANDERBILT  has  been  elected  a  director  of  the  Mex- 
ican Telegra|)h   Company  in  place  of  the  late  George  G.   Williams. 

MR.  ARTHUR  L.  COOK,  assistant  in  electrical  engineering  at  the  Worces- 
ter Polytechnic  Institute,  has  accepted  a  position  with  Westinghousc,  Church, 
Kerr  &  Co.,  of  New  York  City. 

PROF.  ALBERT  KINGSBURY,  of  the  Department  of  Mechanical  Engineer- 
ing, Worcester  Polytechnic  Institute,  has  resigned  to  accept  a  position  with 
the   Westinghousc   interests  in   Pittsburg. 

MR.  CLARE.NCE  A.  CHANDLER,  superintendent  of  the  Washburn  shops 
of  the  Worcester  Polytechnic  Institute,  has  resigned,  and  will  probably  devote 
himself  to  the  manufacture  of  machinery. 

MR.  GEORGE  R.  MACNAMARA,  formerly  with  the  Babcock  &  Wilcox  Boiler 
Company,  at  Bayonne,  N.  J.,  has  joined  the  engineering  force  of  the  B.  I'. 
Sturtevant   Company,  Jamaica   Plain,   Mass. 

MR.  JOHN  B.  PARSONS,  president  of  the  Philadelphia  Rapid  Transit  Com- 
pany, is  about  to  start  on  a  European  trip  during  which  he  will  study  traction 
practice  in    England   and   on   the   Continent. 

MR.  RALPH  D.  MERSHON,  consulting  electrical  engineer,  has  returned 
recently  from  Europe  and  will  be  on  hand  at  the  Niagara  Institute  meeting 
to  present  his  paper  on  grounded  wires. 

MR.  CHARLES  RUFUS  HARTE,  of  the  engineering  department  of  Stone 
&  Webster,  Boston,  has  returned  from  a  protracted  stay  in  Indiana,  in  con- 
nection with  the  Clinton  extension  of  the  Terre  Haute  Electric  Company. 

MR.  C.VLVIN  \V.  RICE,  vice-president  of  the  Nernst  Lamp  Company,  is 
sailing  for  Europe  on  a  pleasure  trip,  which  is  greatly  needed  after  his  stren- 
uous work  of  the  past  year  of  two.  While  abroad,  he  will  look  into  lighting 
developments   in   his  own   field. 

MR.  FRED  F.  SPR.AGUE,  son  of  president  A.  B.  R.  Sprague,  of  the  Worces- 
ter Electric  Light  Company,  and  the  Worcester  &  Holden  Street  Railway  Com- 
pany, has  been  appointed  assistant  to  the  local  supervisor  of  wires,  with  of- 
fice  in   the   Worcester   City   Hall. 

MR.  WESLEY  STEELE,  M.  E.,  formerly  with  the  Perth  Amboy  Terra 
Cotta  Company,  at  the  Perth  Amboy  Works,  has  taken  a  position  in  the 
sales  department  of  the  A.  D.  Granger  Co..  contracting  engineers,  at  the  New 
York  oflice,  No.  95   Liberty  Street,  New  York  City. 

MR.  I.  L.  STOREY,  the  well-known  designer  of  electric  motors,  mining 
apparatus,  etc.,  has  become  actively  identified  with  the  Magneto  Electric 
Company,  Inc.,  of  Amsterdam,  as  its  electrical  engineer,  etc.,  and  is  proceeding 
energetically  to  develop  various  lines  of   its  product. 

MR  C  F  KENT,  who  has  been  well  known  in  Bell  and  independent  tele- 
phone circles',  and  is  now  associated  with  Mr.  LeRoy  W.  Stanton,  is  just  com- 
pleting the  work  on  the  cable  distribution,  etc..  for  the  addition  to  the  plant 
of   the    Cambridge   Telephone    Company,   of   Cambridge,   Ohio. 

MR  E  W  TRAFFORD  has  resigned  his  position  as  general  superintendent 
of  the  Virginia  Passenger  &  Power  Company,  at  Richmond,  Va.,  to  engage  in 
consulting  engineering  work.  Mr.  Trafford  has  had  the  supervision  of  nearly 
all  the  electric  lighting  and  power  interests  in  Richmond  for  more  than  four- 
teen years.     He  is  a  member  of  the   Institute. 

COLUMBIA  GRADUATES.— The  following  students  have  graduated  in 
electrical  engineering  at  Columbia  University:  John  Winfrid  Agcr,  Malcolm 
Curry  Lester  F.  Dittenhoefer,  John  Pclham  Faber,  Eugene  I'rank.  I.ouis 
George  Henes,  Henry  E.  Jacoby,  William  D.  Kayser,  Leo  Joseph  Matty,  Le- 
clanche  Moen,  Charles  Miles  Pond,  Julian  C.  Smallwood,  Walter  J.  Spiro,  Wil- 
liam M.  Van  Cise,  William  E  Ver  Planck,  Francis  P.  Walsh. 

MR  W  S  BARSTOW,  consulting  electrical  engineer,  of  New  York  City, 
has  left  on  an  extended  trip  through  the  West,  his  destination  being  Portland, 
Ore  ,  where  he  is  engaged  in  work  for  the  Portland  General  Electric  Company 
He  has  just  completed  a  large  power  plant  and  electric  drive  for  the  Hartford 
Carpet  Corporation,  Thompsonville,  Conn.,  and  work  upon  the  power  plant  for 
the   A.    B.    See   Electric   Elevator   Company   has   been   commenced. 

MR.  F.  A.  FOCKE,  engineer  for  the  Federal  Telephone  Company,  Cleve- 
land, has  resigned  his  position  there  and  joined  the  staff  of  Mr.  LeRoy  W. 
Stanton,  the  consulting  and  constructing  telephone  engineer,  who  has  on  hand 
now  a  number  of  contracts  for  building,  rebuilding  and  equipping  several 
exchanges.  Mr.  Focke's  technical  ability  and  practical  experience  in  telephone 
engineering  make  him  a  valuable  addition  to  the  Stanton  forces,  especially  for 
multiple    cable    construction    and    distribution. 

MR  CI  ARENCE  P.  FOWLER,  who,  for  the  past  two  years  has  been  con- 
nected with  the  New  Y'ork  construction  office  of  the  Westinghousc  Electric  & 
Mfg.  Company,  has  been  transferred  to  Baltimore,  where  the  Wcstinghouse 
Company  have  several  large  contracts  on  hand,  perhaps  the  most  notable  of 
which  are  the  complete  equipment  of  the  Baltimore  Street  Railway  with  a  high 
tension  three-phase  generating  station  fed  through  rotary  sub-stations,  and 
the   installation   of   the   single-phase    railway   from    Baltimore   to   Washington. 

COL.  E.  J.  SPENCER.— The  World's  Fair  Bulletin,  of  St.  Louis,  says:  "The 
great  civic  parade  on  May  2,  in  which  20,000  persons  participated,  was  in  every 
way  worthy  of  the  occasion,  and  of  the  great  municipality  of  St.  Louis.  It  was 
viewed  by  her  own  people  with  just  pride,  and  by  all  visitors  with  wondering 
admiration.  In  connection  with  her  annual  fair  and  exposition,  the  city 
has  long  been  famous  for  civic  pageants,  hut,  thanks  to  the  organizing  talents 
of  Col.  E.  J.  Spencer,  this  was  her  most  brilliant  and  gratifying  success  in 
that   line." 

MR.  EARTH  VON  WEHRENALP,  chief  architect  of  the  government,  Aus- 
trian Ministrv  of  Commerce,  and  technical  manager  of  the  telegraph  and  tele- 
phone department  of  the  Empire  of  Austria,  and  Mr.  G.  Hubert  Dietl,  engineer. 
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■  re  ii»w  viniliiig  thii  luuiitiy,  ami  Kill  ()>riiij  xiiiic  lime  line  in  (lie  iiui|>eili»ii 
o(  electrical  im|iriiveiiienla  ami  invriiliuiit,  particularly  with  reUtliui  tu  llic 
Icleuraiili  ami  lelephune.  They  liupe  to  atteitd  the  lm!e|>endent  Telephone  meet- 
itiK  III  Cliicait"  ami  alio  lu  partiilpale  in  the  liialiliile  iiicellnii  ul  Niii|{ara.  I( 
puuihie  lliry   will  gu  an   fur   we<t  ai  Sim   Kraiiclncu. 

MK.  WILLIAM  miKLIN(ill.\M  lian  lucepte.l  an  ai<i>ointiiiriil  at  chief  en- 
gine draiiiner  with  the  It.  I''.  Sliirtcvant  Company,  o(  llytle  Park,  MaM.,  re- 
•igi\inK  u  pixition  in  the  United  Statea  Inapectioii  olfice  with  the  Win.  R. 
TrJKit  l'iini|iiiny,  of  Kiclimuml,  Vn.  Mr.  lIurlinKlium  haa  previonaly  been  at- 
•ociated  with  llie  Itath  Iron  Worka,  the  Cieneral  Klectric  Compiiny,  the  South- 
wark  Machine  ji  Koundry  Company,  and  the  Newport  Ncwa  .Shipbuilding  & 
I'ry  Dock  I'onipaiiy.  lie  haa  alau  aerved  on  Mr.  T.  A.  Kditon'a  atafT  at  the 
Eait  (.)range  tnlioralory  and  ia  a  graduate  of  the  Worceater  I'olylechnic 
Inatitute. 

COU  R.  C.  CLOWRY.— A  rumor  waa  current  in  Wall  Street  laal  week  that 
Colonel  Robert  C.  Clowry,  the  preaidcnl  of  the  Weatcrn  Union  Telegraph 
Company,  will  retire  in  favor  of  Chnrlea  A.  Tinker,  of  Urooklyn,  who,  until 
•everal  moiitha  ago,  waa  general  au|>erintendcnt  of  the  company.  The  report 
could  not  be  conlirmed,  the  ofticinia  of  the  company  refusinK  to  diacuaa  it. 
Colonel  Clowry  ha«  been  president  of  the  Western  Union  for  one  year,  having 
■uccccded  General  Eckerl.  Iteforc  he  became  the  head  of  the  cor|ioratiiin  he  was 
vice-president  and  general  manager,  lie  has  moved  from  Chicago  and  has  lately 
bought  a  line  residence  in  New  York  City. 

PROF.  A.  G.  COMl'TDN.  l-"ivc  hundred  members  of  the  Associated  .Muiniii 
of  the  College  of  the  City  of  New  York  gave  a  dinner  this  week  to  the  acting 
president  of  the  college,  Alfred  G.  Compton,  at  the  .Arion  Society's  rooms.  The 
dinner  commemorated  his  lifly  years  of  service  in  the  college  faculty,  which  he 
entered  in  1853,  directly  from  the  lirst  class  graduated  there.  He  became  pro- 
fessor of  applied  mnthematics  in  1869,  and  last  December  was  selected  to  act  as 
president  until  the  inauguration  on  Oct.  1  of  this  year  of  John  11.  Tinlcy  as 
head  of  the  institution.  I'rof.  Compton  is  well  known  in  the  electrical  field, 
and  has  been  an  officer  of  tly:  American  Institute  of  Electrical  Engineers. 

MR.  S.  M.  IIAMILL,  of  the  General  Electric,  Brush  and  other  companies, 
has  lost  his  mother,  Mrs.  Matilda  M.  Mamill,  the  widow  of  the  Rev.  Dr.  Sam- 
uel M.  llamill,  for  tifty  years  the  head  of  the  famous  school  at  Lawrenceville, 
N.  J.  She  was  in  her  eighty-sixth  year.  She  was  a  direct  descendant  of  Jon- 
athan Dickinson,  the  first  president  of  Princeton,  and  for  one  hundred  and  fifty 
years  her  family  have  been  closely  connected  with  the  educational  interests  of 
the  country.  Another  son  is  Mr.  Hugh  H.  Hamill,  the  president  of  the  Tren- 
ton Trust  &  Safe  Deposit  Company,  and  a  director  of  the  new  Public  Service 
Corporation  operating  extensive  railway  and  lighting  systems  in  New  Jersey. 

MESSRS.  ISAAC  BAUM,  of  Uniontown,  Pa.,  and  Florence  James  Schwab, 
of  New  Orleans,  La.,  seniors  in  the  department  of  electrical  engineering  in 
Cornell  University,  have  for  a  year  been  investigating  the  subject  of  refining 
copper  at  a  reduced  cost,  and  have,  as  reported,  written  a  thesis  on  this  sub- 
ject and  submitted  it  to  Prof.  W.  D.  Bancroft,  of  the  department  of  chemistry. 
Mr.  Baum  says:  "We  believe  that  we  have  discovered  a  chemical  process 
whereby  copper  may  be  refined  at  a  reduced  cost.  However,  we  refuse  to  give 
anything  out  regarding  the  process  until  we  have  again  gone  over  the  whole 
situation  with  Prof.  Bancroft,  and  hereafter  anything  which  comes  out  will 
be  through  him."  Prof.  Robert  II.  Thurston,  director  of  the  department  of 
mechanical  engineering,  speaks  well  of  Mr.  Baum  and  Mr.  Schwab  as  students. 

MR.  CYRUS  FIELD  JUDSON,  who  is  a  grandson  of  the  late  Cyrus  W. 
Field,  and  who  resigned  as  a  director  of  the  International  Power  Company  in 
May,  1902.  after  a  manipulation  he  undertook  of  the  company's  stock  had 
collapsed  in  a  sensational  fashion,  has  been  examined  in  supplementary  pro- 
ceedings under  a  judgment  for  $3,195  on  a  note  held  by  stock  brokers.  Jus- 
tice Truax  has  appointed  John  T.  Little  receiver  in  the  proceeding.  Mr. 
Judson  began  in  the  real  estate  business  in  1889,  but  he  has  been  principally 
active  as  a  promoter.  A  few  years  ago  he  was  president  of  the  General  Car- 
riage (Automobile)  Company,  which  became  financially  embarrassed.  He  is 
a  director  of  the  International  Power  Company  and  of  the  Ardsley  Casino 
Company. 

GENERAL  A.  W.  GREELY,  head  of  the  United  States  Signal  Service  Corps, 
who  went  to  England  in  connection  with  the  international  telegraph  confer- 
ence has  returned.  Speaking  of  the  international  vocabulary  proposition 
put  forward  he  said  that  it  would  mean  the  complete  revising  of  all  Amer- 
ican cable  codes,  and  every  other  cable  code  as  well,  which  would  mean  a 
waste  of  a  great  deal  of  time,  as  well  as  of  money.  One  thing  which  the  Gen- 
eral thought  was  of  great  benefit  was  a  rule  that  in  future  groups  of  five  let- 
ters may  be  counted  as  one  word;  for  instance,  formerly  "U.  S.  A."  would 
count  as  three  words,  now  it  will  count  as  one.  Gen.  Greely  announced  that 
on  Aug.  4  a  conference  of  men  interested  in  wireless  telegraphy  would  be  held 
in  Berlin.  The  invitation  to  the  conference  was  supposed  to  be  general,  the 
chief  of  the  signal  bureau  said. 

MR,  H.  H.  VREELAXD. — In  response  to  an  invitation  received  from  the 
Royal  Commission  on  London  Traffic,  H.  H.  Vreeland,  president  of  the  Inter- 
urban  Street  Railway  Company,  will  early  in  July  proceed  to  England  for  the 
purpose  of  appearing  before  the  commission  as  an  expert  in  street  railway  mat- 
ters. Mr.  Vreeland  will  advise  the  commission  on  means  to  overcome  traffic 
congestion.  He  will  also  visit  the  Continent,  combining  business  and  pleasure 
in  an  investigation  of  the  Old  World  railway  systems.  During  his  absence 
Frank  Gannon,  vice-president,  will  assume  charge  of  the  constructi  n  work  i 
New  Y'ork.  It  was  for  that  purpose  that  Mr.  Gannon  recently  became  at- 
tached to  Mr.  Vreeland's  staff.  Mr.  Vreeland  has  not  been  off  the  property 
thirty  days  at  a  time  since  he  took  charge  eleven  years  ago.  The  invitation 
from  the  Royal  Commission  was  received  several  weeks  ago.  The  Commission 
was  suggested  to  King  Edward  by  the  difficulty  encountered  in  improving  trans- 
portation. 

MR.  PERCEVAL  E.  FANSLER,  chief  clerk  of  the  department  of  elec- 
trical exhibits,  etc.,  of  the  Louisiana  Purchase  Exposition,  received  the  de- 
gree of  electrical  engineer  from  the  Purdue  University  on  June  11,  after 
passing   an    oral    examination    over   long-distance    telephone.      Mr.    Fansler   was 


Uiadiiutcd  lioiii  a  »li>«j|  111  clcctiicnl  engineering  ill  itfui,  and  a|>eiit  a  year  in 
a  puat  graduate  cuurac  uf  Purdue,  making  a  aiiecial  study  of  the  electrical 
traction  problem.  A  cumprrhenaivc  teal  of  the  lytlem  of  the  I'nion  Traction 
Comiiany  of  Iniliaiiu  waa  tnkrn  by  .Mr,  Fanaler  as  ■  theaia,  and  upon  ita  ■< 
ceptance  the  furiilly  oidrird  Mr.  Fanaler  to  report  (or  rxuniiniilion.  The  e« 
aminatlon  waa  art  lor  .Miinday,  June  8,  hut  (he  St,  Lniiia  Hood  made  it  im 
poaaible  for  .Mr.  Fanaler  to  get  to  Lafayrllr,  Ind.,  nnd  he  obtained  prrmiaaioii 
to  lake  the  examination  by  (cli-phone.  Accordingly,  the  four  exaininrra 
Prof,  W.  E,  (Miidaborough,  C.  P.  .Mathcwa.  W.  D.  Pence,  and  J.  W.  Eaterlinr 
— were  connected  with  the  long  diatance  telephone  at  (he  same  time,  and  (or 
hours  Mr.  Fanaler  waa  plied  with  (|ueitlona.  On  the  recommendation  of  tin- 
examinera  u  di-Knr   waa  aworded  to  Mr.   I'antlcr  by  the  president  and   faculty. 
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MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY.-  Contracta  have 
been  signed  in  Iloaton  for  the  erection  of  a  new  building  for  the  MaaHachu- 
setts  Institute  of  Technology.  The  structure  has  been  planned  to  accommodate 
the  departments  of  naval  architecture,  mineralogy  and  chemical  research,  and 
will  be  known  as  "Engineering  Building  C"  It  will  be  erected  at  the  corner 
of  Stanhope  Street  and  Trinity  Place,  opposite  the  Trinity  Place  station  of  the 
Boston  and  Albany  Railroad.  It  is  intended  that  the  building  shall  be  ready 
for  occupancy  in  the  fall,  and  it  will  be  an  indirect  aid  to  the  resources  of  the 
United  States  Naval  Academy  at  Annapolis,  because  of  the  Government 
practice  in  sending  cadets  to  Boston  for  instruction  in  naval  architecture 
at  the  Massachusetts  Institute  of  Technology.  F'rank  B.  Gilbreth  will  erect 
the    building. 


Zxtibc  Botes. 


MR.  W.M.  ROCHE,  42  Vescy  St.,  New  York,  manufacturer  of  the  New 
Standard  dry  battery,  reports  his  business  as  better  than  ever  before  in  its 
history.     He  has  just  closed  contracts  for  over  a  million  and  a  half  dry  cells. 

MR.  C.  J.  HARRINGTON,  15  Cortlandt  St.,  New  York,  manufacturer  of 
the  well-known  Empire  overhead  railway  material  is  sending  out  to  the  trade 
a  handsome  little  souvenir  in  the  shape  of  a  manicure  nail  file  inclosed  in  a 
neat    leather    case. 

COMMERCIAL  AUTO  CONTEST.— In  the  recent  commercial  vehicle  test 
of  the  Automobile  Club  of  America,  the  International  Motor  Car  Company,  of 
Toledo,  has  been  awarded  a  bronze  medal  for  its  Waverly  electric  delivery 
wagon,  third  class,  to  carry  3,500  pounds. 

THE  INTERNATIONAL  TELEPHONE  MFG.  CO.,  Chicago,  is  reporting  a 
heavy  demand  for  its  portable  desk  telephone  with  the  "figure  8"  switch  re- 
storing spring.  It  is  said  that  this  instrument  is  provided  with  one  of  the 
most  scientifically  designed,  strong,  durable  and  positive  sliding  contact  switches 
ever  invented. 

THE  NARRAGANSETT  MACHINE  COMPANY,  Providence,  R.  I.,  has 
just  issued  a  catalogue  of  hand  screws,  clamps,  mallets  and  bandies.  AH  man- 
ufacturing concerns  use  most  of  these  articles,  and  the  Narragansett  Company 
make  a  complete  line  of  goods  of  this  character.  Price  lists  and  illustrations 
of  the  goods  are  also  given. 

CORRESPONDENCE  INSTRUCTION.— The  U.  S.  Government  has  adopted 
the  instruction  papers  of  the  American  School  for  Correspondence  in  steam 
and  electrical  engineering  for  text  books  in  the  School  of  Submarine  Defense, 
at  Fort  Totten,  N.  Y.  The  instruction  paper  on  storage  batteries  is  used  as 
a  text  book  by  the  seniors  at  Columbia  University,  New  York. 

REMOVAL. — The  Commercial  Electric  Company,  Indianapolis,  Ind.,  has 
removed  its  main  offices  and  factory  to  new  and  commodious  quarters  at  West 
Twenty-first  Street  and  Northwestern  Ave.,  that  city.  The  company  now  pos- 
sesses an  excellent  manufacturing  plant  and  equipment,  and  the  best  of  facil- 
ities for  producing  its  line  of  direct  current  motors  and  dynamos. 

THE  A.  &  W.  ELECTRIC  SIGN  COMPANY,  of  Cleveland,  Ohio,  has 
opened  a  new  factory  at  the  corner  of  Champlain  and  Michigan  Streets  that 
city,  and  the  offices  have  been  removed  from  the  Garfield  Building  to  the  new 
location.  The  company  is  rapidly  acquiring  an  enviable  reputation  for  the 
manufacture  of  electric  signs  and  is  shipping  some  very  large  outfits  to  all 
portions  of  the  country. 

THE  ELLIOTT  ELECTRIC  BLUE  PRINT  COMPANY,  Pittsburg,  Pa., 
has  just  issued  a  very  complete  catalogue  of  drawing  materials  and  su.-veying 
instruments.  The  catalogue  is  profusely  illustrated,  and  includes  views  of  the 
blue  printing  apparatus  which  is  a  specialty  of  this  company.  It  enables  the 
production  of  blue  prints  by  electric  light,  thus  rendering  this  work  inde- 
pendent of  natural  light,  which  is  not  always  satisfactory  for  printing  purposes. 

THE  VICTOR  ELECTRICAL  COMPANY,  of  Cleveland,  Ohio,  has  estab- 
lished itself  in  a  new  factory  at  the  corner  of  Mason  Street  and  the  Penn- 
sylvania Railway.  The  company  does  electrical  repair  work  of  all  kinds  and 
deals  in  second-hand  electrical  material  of  every  description.  Under  the  title 
of  the  "Magnet"  the  company  publishes  a  monthly  circular  of  bargains  and 
sample  copies  will  be  sent  to  anyone  in  need  of  second-hand  electrical 
equipment. 

THE  SHEPHERD  ENGINEERING  COMPANY,  manufacturer  of  the  well- 
known  line  of  Shepherd  steam  engines,  will  after  July  i,  have  its  general 
offices  and  works  at  Franklin,  Pa.,  where  it  has  secured  for  the  manufacture 
of  its  product  the  large  and  modern  plant  constructed  a  few  years  ago  by  the 
Grant  Tool  Company.  This  plant  will  enable  the  Shepherd  Engineering  Com- 
pany to  take  care  of  its  greatly  increased  business,  and  to  make  prompt  de- 
liveries on  future  work. 


June  20,  1903. 
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THE  SOURCE  Or  ELECTRIC  LIGHT.— Under  this  title  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  has  issued  a  very  handsome  booklet  of  six- 
teen pages.  Each  page  is  headed  by  an  illustration  of  a  Crocker-Wheeler  gen- 
erator of  a  particular  type,  many  of  the  views  showing  actual  installations. 
The  text,  which  is  in  large,  clear  type,  sets  forth  briefly  the  requirements  for 
the  steady  and  reliable  production  of  current  and  the  elements  contributing  to 
this  result.  The  various  types  of  machines  manufactured  by  the  company 
are  referred  to  in  connection  with  the  different  illustrations,  some  of  the  prin- 
cipal   features    of    construction    in    each    case    being   pointed   out. 

THE  CONSOLIDATED  "AXLE  LIGHT"  equipments  of  electric  car  light- 
ing are  steadily  coming  into  general  use  on  the  finest  cars  constituting  the 
best  and  fastest  trains  of  leading  railway  lines,  including  the  Pullman  cars 
on  all  these  trains.  All  private  Pullman  cars  and  nearly  all  the  business  cars 
of  railway  ofHcials,  as  well  as  private  cars  of  individuals,  are  equipped  with 
the  Consolidated  "Axle  Light"  system.  These  equipments  are  also  beginning 
to  be  used  quite  extensively  on  the  railway  systems  of  Great  Britain  and 
Europe,  and  are  a  great  boon  to  the  traveler,  wherever  encountered. 

LUNDKLL  FANS. — The  Sprague  Electric  Company,  New  York,  has  is- 
sued a  catalogue  (No.  306)  of  its  1903  Lundell  fans.  Desk  fans  and  bracket 
fans  of  many  styles  and  ceiling  and  exhaust  fans  are  well  illustrated  and 
briefly  described.  At  the  back  part  of  the  pamphlet  are  given  a  price  list  of 
parts,  telegraph  code,  code  word  index,  etc.  The  frontispiece  consists  of  a  view 
of  "The  Real  North  Pole."  On  the  spot  which  has  been  the  goal  of  all  arctic 
expeditions  stands  a  Lundell  desk  fan  in  the  midst  of  frigid  surroundings, 
and  resplendent  with  the  rays  of  the  aurora  borealis. 

GORDON  CELLS.— The  Gordon  Battery  Company,  New  York,  will  have  an 
exhibit  of  its  cells  at  the  independent  telephone  convention  in  Chicago  next 
week,  and  all  those  in  attendance  at  the  convention  are  cordially  invited  to 
call  and  examine  it.  The  company  states  its  cells  are  particularly  well 
adapted  for  central  energy,  switchboard  and  other  telephone  uses,  as  certified 
to  by  the  well  satisfied  telephone  companies  and  manufacturers  who  are  using 
them.  The  company  has  a  Chicago  office  at  358  Dearborn  Street  in  charge 
of  Mr.  E.  M.  Deems  and  is  represented  by  the  Wrenn  Commercial  Company, 
Ltd.,  515  Mission  St.,  San  Francisco,  as  sole  agent  for  the  Pacific  Coast. 
Any  information  desired  will  be  cheerfully  furnished  by  the  agents  and  home 
office. 

THE  CALCULAGRAPH.— The  Calculagraph  Company,  9  Maiden  Lane, 
New  York,  has  just  issued  a  handsome  pamphlet  describing  and  illustrating 
the  varied  uses  of  the  calculagraph.  This  instrument,  as  is  now  well-known, 
prints  upon  a  card  the  time  elapsed  from  the  beginning  to  the  end  of  any 
event.  It  is  especially  valuable  for  calculating  .the  time  and  labor  expended 
in  producing  any  article,  machine,  etc.,  and  therefore  finds  a  large  field  in  man- 
ufacturing establishments  where  a  record  of  the  exact  cost  of  production  is 
desirable.  It  is  also  very  e-xtensively  used  by  telephone  companies  for  timing 
conversations  held  over  toll  lines,  where  the  charge  for  service  is  based  on  the 
length  of  time  a  circuit  is  used.  The  pamphlet  is  very  attractively  illustrated 
and  its  contents  cannot  fail  to  interest  the  business  man. 

L.  B.  ALLEN  CO.,  Inc.,  Chicago,  the  originator,  patentee  and  sole  maker 
of  Allen  electrical  compounds — which  include  the  well-known  Allen  solder- 
ing stick,  Allen  soldering  paste,  Allen's  soldering  salts  and  Allen  commutator 
lubricant — writes  that  business  in  all  branches  is  on  the  increase.  In  the 
Allen  soldering  stick  business  alone,  for  the  past  four  months  the  actual  ship- 
ments of  this  one  handy  article  were  almost  as  great  as  for  the  same  period 
of  the  two  previous  years  put  together.  L.  B.  Allen  Co.  is  constantly  carry- 
ing on  a  series  of  exhaustive  experiments  for  the  improvement  of  its  products, 
in    an    earnest    endeavor    to    "make    good"    its    motto:    "Prae    ad    Supremum" 


(Forward  to  the  Highest).  Indications  are  that  its  present  plant,  newly 
erected  less  than  a  year  and  a  half  ago,  will  have  to  be  doubled  in  size 
within    a    short    time. 

AIR  COMPRESSORS.— The  American  Air  Compressor  Works,  Havemeyer 
Building,  New  York,  have  just  brought  out  a  S4-page  catalogue  in  which  are 
illustrated  and  described  the  many  types  of  the  American  air  compressors, 
air  receivers,  vacuum  pumps,  carbonic  acid  gas  and  high  pressure  compressors, 
and  the  American  air  lift  pumping  system.  The  catalogue  also  contains  infor- 
mation relative  to  pneumatic  tools  and  a  table  showing  the  flow  of  air  through 
various  size  orifices.  The  American  Air  Compressor  Works  have  their  own 
foundry,  both  brass  and  iron,  pattern  and  blacksmith  shops,  and  their  machine 
shop  is  equipped  with  the  very  latest  and  most  improved  tools.  Their  claim 
is  simplicity,  durability,  efficiency  and  economy  all  embodied  in  a  machine  de- 
signed for  maximum  strength  with  minimum  weight.  The  catalogue  is  the 
standard  6x9  and  is  used  for  gratuitous  distribution  upon  application. 

ALCOHOL  AS  FUEL  FOR  INTERNAL  COMBUSTION  ENGINES.— 
Tests  made  by  Mr.  C.  W.  Weiss  at  the  Mictz  &  Weiss  engine  works,  128-138 
Mott  Street,  New  York  City,  with  Cuban  and  Brazilian  cheap  alcohol  as  fuel 
in  their  standard  kerosene  engine,  have  been  reported  as  entirely  satisfactory. 
The  object  was  to  substitute  alcohol  for  kerosene;  the  former  being  consid- 
erably cheaper  and  more  readily  obtainable  in  Cuba  and  South  America, 
where  many  of  these  engines  are  being  exported.  It  was  found  that  a  mixture 
of  four  pints  of  alcohol  and  two  pints  of  water  developed  4-hp  for  one  hour. 
The  mixture  of  alcohol  varies,  however,  with  the  quality  of  the  former,  being 
limited  by  the  practical  degree  of  compression  prior  to  combustion.  The  spe- 
cific gravity  of  the  mixture  is  .9;  the  pure  alcohol  was  .794.  The  development 
of  the  alcohol  engine  is  of  the  greatest  importance  to  the  power  question  of 
Cuba,    Brazil    and    the    Philippine    Islands. 

TELEPHONE  EQUIPMENT.— The  E.  G.  Bernard  Company,  Troy,  N.  Y., 
has  recently  moved  into  its  new  and  modern  factory  and  announces  in  a  cat- 
alogue of  telephones  and  telephone  equpipment — just  issued — that  it  aims  to 
produce  the  finest  telephone  apparatus  in  the  world,  and  that  its  new  factory 
is  one  of  the  largest  and  best  equipped  of  any  independent  telephone  manufac- 
turing concern.  The  company  manufactures  every  detail  part  from  the  raw 
material  directly  under  its  own  supervision,  thus  enabling  it  to  produce  in- 
struments of  the  highest  quality.  The  catalogue,  which  has  68  pages,  is  well 
illustrated  with  the  company's  standard  types  of  apparatus  and  details,  all  of 
which  illustrations  are  accompanied  by  a  brief  description  of  the  devices  con- 
cerned. The  contents  show  telephones  of  all  kinds,  including  battery  magnets, 
wall  sets  of  a  large  variety,  central  energy  sets,  portable  sets,  instruments  in 
weather-proof  boxes  for  out-of-door  uses,  intercommunicating  sets,  desk  sets, 
and  a  complete  line  of  switchboards. 

THE  NERNST  LAMP  COMPANY,  of  Pittsburg,  Pa.,  has  established  a 
maintenance  bureau  for  the  purpose  of  supplying  users  of  Nernst  lamps  with 
new  burners  or  holders,  so  it  will  not  be  necessary  for  the  customer  to  visit 
or  call  upon  the  electric  light  stations  when  one  of  his  lamps  gives  out.  The 
maintenance  bureau  makes  a  contract  to  supply  to  its  customers  a  certain 
number  of  extra  holders  which  are  kept  in  a  box  especially  made  for  this  pur- 
pose. He  simply  takes  one  of  these  extra  holders  and  replaces  the  old  one  with 
it,  returning  the  old  holder  to  the  box,  which  is  called  for  by  a  messenger 
attached  to  the  bureau.  This  messenger  takes  the  burned  out  holders  to  the 
bureau,  and  they  are  refilled  and  returned  to  the  customr.  The  taking  out 
and  putting  in  of  these  holders  is  as  easily  accomplished  as  the  changing  of 
incandescent  lamps.  By  this  method,  the  users  of  Nernst  lamps  are  not  put 
to  the  inconvenience  of  notifying  the  electric  light  company  when  the  lamp 
gives   out;   thus   avoiding  the   necessary   delay   in   having   their  lamps   renewed. 


UNITED   STATES  PATENTS   ISSUED  JUNE  9,   1903. 
[Conducted  by  Wm.  A.   Rosenbaum,  Patent  Attorney,    140   Nassau   St.,   N.   Y.] 

730,236.  REPEATING  BREAK  FOR  ELECTRIC  CIRCUITS;  Leo  Daft, 
Ealing  and  Alfred  Williams,  Wimbledon,  England.  App.  filed  Nov.  3, 
1902.      (See   Current   News  and   Notes.) 

730.246.  SPACE  TELEGRAPHY;  Lee  De  Forest,  New  Haven,  Conn.  App. 
filed  March  8,  1902.     (See  Current  News  and  Notes.) 

730.247.  WIRELESS  TELEGRAPHY;  Lee  De  Forest,  New  Haven,  Conn. 
App.    filed    Nov.    4,    1902.      (See    Current   News   and   Notes.) 

730.251.  ELECTRIC  MOTOR  CAR  AND  SYSTEM  OF  MOUNTING  AND 
WIRING  ELECTRICAL  APPARATUS  THEREON;  (5eorge  Gibbs,  New 
York,  N.  Y.  App.  filed  Dec.  i,  1902.  The  wiring  of  the  car  is  inclosed 
in  a  suitable  insulating  tubes  which  are  supported  at  some  distance  below 
the  floor  of  the  car  and  out  of  contact  with  inflammable  parts. 

730.252.  ELECTRIC  COOKER;  Edward  E.  Gold,  New  York,  N.  Y.  App. 
filed   July    16,    1896.      (See    Current    News   and    Notes.) 

730,262.     ELECTRIC  METER;   Eugen  Hartmann,   Frankfortonthe-Main,  (3cr- 

many.     App.   filed  Feb.  24,   1902.     Details. 
730,293.     RECEPTACLE  FOR  INCANDESCENT  LAMPS;  Henry  T.  Paiste, 

Philadelphia,  Pa.     App.  filed  Jan.  23,  1902. 
730,302.     CLOCK;   William  S.   Scales,   Boston,  Mass.     App.  filed   Feb.   i,   1902. 

A  winding  mechanism  common  to  both  the  time  and  strike  mechanism  and 

means   for  automatically   winding  the   same. 
730,312.      RAILWAY;    Edward    Stiles,    New   York,    X.    Y.      App.   filed    Sept. 

29,  1902.     A  pivoted  lip  normally  closes  the  slot  in  a  conduit  formed  beside 


the   rail;   the   flange   of   the  car  wheel   moves  the   lip   one   side   and   at   the 
same  time  makes  contact  with  a  conductor  terminal  carried  by  the  lip. 

730,334.  CONTROLLER  APP-\RATUS;  Patrick  S.  Barrett  and  John  P. 
Durkin,  Seranton,  Pa.  App.  filed  Aug.  21,  1902.  Details  of  construc- 
tion for  controlling  the  movement  of  the  controller  handle. 

730.341.  SYSTEM  OF  MOTOR  CONTROL;  Frank  E.  Case,  Schenectady, 
N.  Y.  App.  filed  Feb.  12,  1900.  The  master  controller  controls  the  cir- 
cuit of  a  storage  battery  system  in  order  to  charge  the  battery  at  times, 
and  utilize  the  battery  current  at  other  times  for  operating  the  motor  con- 
trollers. 

730.342.  SYSTEM  OF  MOTOR  CONTROL;  Frank  E.  Case,  Schenectady, 
N.  Y.  App.  filed  April  24,  1902.  This  invention  permits  the  motor  cir- 
cuit to  be  opened  at  the  controller  contacts  on  any  car  upon  which  an  ex- 
cessive flow  of  current  flow  occurs,  without  affecting  the  circuit  connec- 
tions on  other  cars  of  the  train;  it  at  the  same  time  permits  the  motor 
circuit  to  be  again  closed  as  soon  as  the  master  controller  has  been  moved 
to  a  position  where  a  protecting  resistance  will  be  included  in  the  motor 
circuit. 

730.343.  ALTERNATING-CURRENT  MOTOR;  Alexander  J.  Churchward, 
Brooklyn,  N.  Y.  App.  filed  March  29,  1897.  (See  Current  News  and 
Notes.) 

730,346.  ELECTRICALLY  CONTROLLED  LOCK;  James  Corbctt,  Toronto, 
Canada.     App.   filed  Nov.   27,   1901.     Details. 

730,369.  ELECTRIC  ARC  LAMP;  Charles  E.  Harthan,  Lynn,  Mass.  App. 
filed  Feb.  9,  1901.  A  compensating  winding  is  used  on  the  shunt  coils 
and  the  rocker  which  connects  the  armatmrs  of  the  series  and  shunt 
magnets  is  made  in  two  separate,  ovcrlappin;.,'.  independently  pivoted  parts, 
connected   so   as   to   nieve   simultaneously. 
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7ju,j7i.  KKVKRSK  CUKRtNT  RKl.AY;  Kdwsrd  M.  llcwlni,  SclicrwcUdy. 
N.  Y.  A|>|i.  filed  I'cb.  3,  190J.  Tlic  inovtblc  cirinriit  of  the  drviee  ii 
motiiileil  ill  inch  ■  pvnillon  with  rclntiun  lo  the 'field  magnet,  that  It  it 
in  a  I'Diidiliun  of  inaximuni  turi|Ur,  but  movement  In  one  direction  i*  re- 
•islcd  by  a  fixed  ilop  n||*iiiit  whiih  it  it  held  until  a  reverial  of  current 
orcur>,  upon  which  a  quirk  movement  i«  made  by  rcaaon  nf  thr  macnrtic 
relation  dricribed. 

7JO.J76  lONTROl.I.INt;  KI.KC TRU  MOTORS;  Jamci  W.  Kellogg.  Sche- 
nectady, N.  V.  App.  filed  Nov.  Jtl,  iguj.  The  circuit  in  automatically 
broken  outiiidc  of  the  rheo»tat  if  the  darting  iwitch  it  left  in  any  other 
than  the  running  position. 

7JO.J79.  CIRCIMT  CDNTROI.I.KR  I'OR  SURGICO  IlENTAL  ENGINES; 
Joieph  S.  I.etord,  William  VV.  Alexander  and  Henri  I^etnrd.  Kannia  City, 
Mo.     App.   filed  July    7,   igoj.      Detnili  of  coiiitruction. 

7Jo.3'<7.  I'OW'KR  KArn)R  INHICATOR;  William  M.  I'ratt.  I.ynn.  Mat*. 
Ap|>.  filril  March  .'b,  ignj.  The  instrument  It  constructed  to  thai  the 
reailiuK  will   within  limits  be  independent  of  frequency. 

730.401.  MKt  IIA.NIl  Al.  VKNTIl.ATIO.N  OJ-  ELECTRIC  MACHINES; 
Augustr  C'iiinillc  Kdiiionil  Riitruu,  I'aris.  France.  Aiip.  filed  June  a8, 
■  go.'.     (Sec  Current   Newt  and  Notes.) 

7J0.403.  BOND  rOR  RAILWAY  RAILS;  John  Risberger.  Northeast.  I'.i. 
A|>p.  filed  Oct.  17.  igoj.  The  studs  to  which  the  ends  of  the  flexible 
bond  are  secured,  have  ll.iring  arms  which  prevent  short  bends  of  the  bond. 

7J0.405.  HOT  WIRE  INSTRUMENT;  .Maurice  C.  Rypinski.  Schenectady, 
.\.  Y.  A|>p.  filed  March  ji,  igoj.  A  hot  wire  electrical  measuring  instru- 
ment comprising  a  stretched  wire  adapted  to  carry  current,  an  elastic 
abutment  to  maintain  it  under  tension,  an  indicator  to  determine  its 
amoiinl  ui  sag.  and  a  compensating  wire  connected  to  the  abutment  and 
disconnected    from   the   circuit. 

730.4JO.  WATCHMAN'S  CLOCK;  Albert  E.  Waggoner.  Grand  Rapids.  Midi. 
App.  filed  Aug.    ij.   igo2.     Details. 

730.4J.!-  ELECTRIC  PROTECTIVE  SYSTEM;  Joseph  Weatherby,  Jr..  Phil- 
ailel|>hia.   Pa.     .\n'-  fi'i^d  Aug.    11,   igc.     Petails, 


730.405. — Hot  Wire   Instrument 


).5.-3.  MEANS  FOR  PREVENTING  ARCING  I\  DIRECT  CLRKENT 
MOTORS  OR  GENERATORS;  Herbert  H.  Dow,  Midland,  Mich.  App. 
filed  Jan.  i.  1903.  Two  brushes  bearing  upon  contiguous  segments  of  the 
commutator  are  short-circuited  through  a  polarizing  battery. 

).545.  ELECTRIC  FOOT  ARCH  SUPPORTER;  Frank  B.  Lee.  Buffalo. 
X.   Y.     App.   filed   Dec.  30,   1902.     Details. 

1,367.  ELECTRIC  PUSH  BUTTON;  August  \V.  Plassmann,  New  York. 
N.  Y.  App.  filed  Jan.  29.  1902.  A  flush  push  button  in  which  the  con- 
tacts are  in  the  form  of  two  spiral  springs,  the  turns  of  which  alternate 
with  each  other  so  that  by  compressing  the  two  springs,  their  turns  will 
be  brought  into  elongated  contact;  the  invention  also  includes  details  of 
construction   affording  a  simple  and  cheap  form  of   this  class  of  button. 

1.573.  CEILING  SWITCH;  Howard  R.  Sargent,  Schenectady.  N.  Y.  App. 
filed  Sept.  20,  1901.  By  pulling  on  the  cord  the  switch  blade  is  closed 
and   by   giving   a  sharp   jerk   the   blade   is   released  and   opened. 

1,576.  ELECTRIC  ALARM  SYSTEM;  Solomon  Schwarzchild,  Rochester, 
N.   \'.     App.   filed  July  25,   1902.     Details. 

1,582.  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES;  Charles 
P.  Stcinmctz,  Schenectady,  N.  Y.  App.  filed  Aug.  16,  1899.  (See  Cur- 
rent  News  and    Notes.) 

1,594  INCLOSED  FUSE  FOR  ELECTRIC  CIRCUITS;  Willard  S.  At- 
kinson, New  Brunswick,  N.  J.  App.  filed  Feb.  10,  1902.  The  fuse  is  con- 
tained in  a  transparent  case  and  surrounded  by  material  adapted  to  disrupt 
the  arc  and  to  present  a  different  appearance  after  the  arc  is  blown  to 
serve   as    an   indicator  of   the    fact. 

1,595.  GROUND  DETECTOR;  Charles  C.  Badeau,  Schenectady,  N.  Y. 
App.  filed  July  26,  1901.  A  ground  detector  having  a  spark  gap  of  greater 
dielectric  resistance  between  the  line  terminals  than  to  ground  and  means 
for  cutting  on   and   off  the  ground. 

,6o!.  LIGHTNING-ARRESTER:  Louis  Bell,  Newton  Center,  Mass.  App. 
filed  April  5.   1900.     (See  Current  News  and  Notes.) 

1.613.  METER;  Frank  P.  Cox.  Lynn,  Mass.  App.  filed  Feb.  24,  1903. 
(See  Current  News  and  Notes.) 

1,621.  M.^GNETIC  CLUTCH;  Arthur  C.  Eastwood,  Cleveland,  Ohio. 
App.  filed  April  2,  1903.  Brass  shoes  are  interposed  between  the  faces  of 
the  clutch   to  prevent  sticking  by   residual   magnetism. 


73o.fi»9.  CONSTANT  CURRENT  ROTARY  (oWKK'IKK;  Richard  llem- 
ing,  Swamptcull,  Matt.  App.  filed  Nov.  u.  iguu.  The  arniiilure  of  ■ 
dynaiiin  eircliu  niai  bine  i>  tiipplird  with  a  conalaiil  polniliul  ullernaling 
current  and  a  rnnaiimptlon  circuit  It  lupplied  with  a  cunttunt  direct  cur- 
rent  derived    from  raid  urmilure. 

73".«'4-t  RHEOSTAT;  (  harlei  E.  Harthan,  Lynn,  Matt.  App.  tiled  April 
JI,  I  got.  A  rhrottat  compriting  tpidcr  headi  and  ■  central  ttandard 
around  which  blmki  of  intulating  material  are  grouped,  the  retiilance 
wire   being   wound    u|ion   the   blockl. 

7J0,6j».  PHASE  INDICATOR;  Otto  Holi,  Schenectady,  N.  Y.  App.  filed 
Oct.   »7,   190.      (See  Current   Newt  and   Notet.) 

730,667.  CONTROLLER  FOR  ELECTRIC  MOTORS;  John  II.  Linn,  Sche- 
nectady, N.  Y.  App.  filed  Dec.  28,  igoo.  An  allachnirnt  fitting  on  top  of 
a  ttandard  controller  and  compriting  connected  niechanitm  to  engage  with 
the  fhaft  of  the  contact  cylinder  and  reverting  twitch  to  thereby  enable 
both  lo  l>e  actuated   by  one  handle. 

730,673-  METHOD  OF  GENERATING  ALTERNATING  CURRENTS;  Al- 
exander D.  Lui.l,  Schenectady,  N.  Y.  App.  liled  Aug.  25,  1899.  A  rotary 
magnetic  field  is  derived  from  a  ninglc  phase  magneto  motive  force  and  a 
conductor  it  rotated  in  said  magnetic  field  at  a  definite  apeed. 

730,696.  ELECTRICAL  ROSETTE  CUT  OUT;  Clarence  D.  Plait.  Itridge- 
port.  Conn.     App.  filed  .March  4,  1903.     Details. 

730,698.  ELECTRICAL  MEASURING  INSTRUMENT;  William  H.  Pratt, 
Lynn,  Mass.  App.  filed  Sept.  10,  1902.  An  electrical  meaturing  inttru- 
ment  having  a  magnetic  return-piece  for  its  movable  element,  provided 
with  a  plurality  of  pairs  of  polet  forming  an  astatic  system,  all  polarized 
by   a   single   core. 

730.704.  CIRCUIT  BREAKER  FOR  ELECTRIC  CIRCUITS;  Robert  H. 
Read,  Schenectady,  N.  Y.  App.  filed  Feb.  24,  1902.  The  preliminary 
motion  of  the  handle  draws  the  arc  and  creates  a  pressure  of  fluid  which 
thereafter  serves  to  extinguish  the  arc. 

730,733.  SIGNAL  DEVICE  FOR  DRIP  PANS;  Victor  Ayotte,  Jr.,  Prov- 
idence, R.  I.  App.  filed  March  4,  1903.  A  circuit  closer  operated  by  a 
float. 

730,746.  ART  OF  MAKING  STEEL  DIRECT  FROM  IRON  ORE;  Michael 
R.  Conley,  Brooklyn,  N.  Y.     App.   filed  Jan.  27,   1902.      (See  page   1058.) 

730.753.  SIGNALING  BY  ELECTROMAGNETIC  WAVES;  Reginald  A. 
Fessenden,  Pittsburg,  Pa.  App.  filed  April  9.  1903.  (See  Current  News 
and  Notes.) 

768.     INCANDESCENT  LAMP;  Christian  Hoclscher.  Warren,  Ohio.     App. 
filed   .\pril   2.    1902.     Details. 


730.847.  —  Flexible   Electrical    Conductor. 

730.7S5.  .M'l'AKATUS  FOR  RADIOTHERAPEUTIC  TRE.VrMENT;  Eugcn 
K.  Mullcr.  Zurich,  Switzerland.  App.  filed  Jan.  10,  1902.  The  patient 
is  subjected  to  the  action  of  an  undulating  magnetic  field,  the  radiations 
of   which  are   said  to  possess  curative  properties. 

730,805.  INSULATOR;  William  G.  Stroh,  Hume,  111.  App.  filed  March  7, 
1903.      A  curved  and  undercut  slot  in   the  top  of  a  porcelain   knob. 

730.810.      SWITCH    ESPECIALLY    ADAPTED    FOR   THIRD    RAILS    FOR 


ELECTRIC    RAILWAYS 
Y.      App.    filed  Nov.    11,    i 


William    A.    P. 
I.      Details. 


Willard,    Jr.,    New    York,    N. 


730,819.  W'IRELESS  SIGNALING;  Lee  De  Forest,  New  Haven.  Conn.  App. 
filed  March   8.    1902.      (See  Current  News  and   Notes.) 

730,828.  SYSTEM  OF  PHASE  TRANSFORMATION;  Frank  H.  Jcannin, 
Schenectady,  N.  Y.  App.  filed  Oct.  20,  1902.  A  combination  of  three- 
phase  mains,  a  winding  having  two  points  intermediate  its  ends  connected 
to  two  of  said  mains  and  means  for  impressing  quarter-phased  electro- 
motive forces   between  the  third  main  and  the  end  sof  the  winding  . 

730,833.  GALVANIC  BATTERY';  John  R.  Lord,  Tottenville,  N.  Y.  App. 
filed  Feb.  20,  1903.  The  exhausted  electrolyte  is  heated  for  a  time  suf- 
ficient to  evaporate  the  liquid  and  convert  the  salts  contained  therein  lo 
an    active    form. 

730,840.  MAGNETIC  SUSPENSION  DEVICE;  William  H.  Pratt,  Lynn, 
Mass.     App.  filed  Oct.  10,  1902.     (See  Current  News  and  Notes.) 

730.844.  ARC  LAMP  HANGER;  Charles  H.  Schultz,  St.  Joseph,  Mo.  App. 
filed  June  9,    1902.     Details. 

730.845.  COMPOSITE  TUBE;  Robert  W.  Taylor,  West  Hoboken,  N.  J.  App. 
filed  Aug.  I,  1902.  A  plurality  of  spiral  wound  paper  tapes,  one  inclosed 
by  the  other  with  adjacent  convolutions  overlapping  and  mica  interposed 
between  the  layers. 

730.847.  FLEXIBLE  ELECTRICAL  CONDULiOR;  Lincoln  Van  Gilder 
and  Edward  M.  Post.  Philadelphia.  Pa.  App.  filed  Nov.  8.  1902.  An  in- 
sulating tube  containing  a  stranded  conductor  surrounded  by  a  mercury 
conductor. 

730,854.  ELECTRIC  SIGN;  Harr>-  B.  Wren,  Washington,  D.  C.  App.  filed 
June    7,    1902.       (See    Current    News    and    Notes.) 

12,117.  ELECTRODEPOSITED  LEAD;  Anson  Gardner  Betts,  Lansingburg, 
N.   V.     -App-  filed   Nov.    II,    1902.      (See   Current   News  and   Notes.) 
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The  Detroit  Municipal  Plant. 

As  our  readers  will  remember,  as  far  back  as  last  February  we 
published  an  analysis  of  the  Seventh  Annual  Report  of  the  Public 
Lighting  Commission,  when  we  attempted  to  determine  more  closely 
what  actual  advantages,  if  any,  were  shown  by  the  report  from  th^ 
operation  of  the  station,  and  when  it  was  clearly  proved  that  the 
plant  was  by  no  means  such  a  success  as  had  been  made  out.  After 
some  months  had  gone  by.  Commissioner  Ingram,  under  date  of 
May  18,  forwarded  us  an  article  which  in  turn  we  have  subjected  to 
further  investigation,  and  which  we  now  print  in  the  present  issue, 
accompanied  by  our  own  comment  as  supplemented  by  the  data  that 
we  have  been  able  to  obtain  locally.  We  must  now  leave  these 
figures  to  our  readers  and  the  public  in  general.  It  seems  to  us 
that  our  first  analysis  as  a  piece  of  destructive  and  unanswerable 
criticism  stands,  and  that  Commissioner  Ingram's  reply  does  not 
in  any  wise  get  to  the  heart  of  the  various  questions  which  we  raised. 
Perhaps  the  most  serious  issue  raised  is  that  with  regard  to  depre- 
ciation, a  respect  in  which  it  has  always  appeared  to  us  the  reports 
of  the  Commission  were  weak. 


There  are  other  questions  of  fact  raised,  but  we  will  touch  here 
upon  only  one  of  them,  namely,  whether  or  not  a  costly  pole  line 
has  been  "abandoned."  Mr.  Ingram,  in  his  reply,  questions  the 
statement  about  the  line  which  was  made  in  our  analysis.  We  now 
quote  his  own  statements  and  give  in  the  body  of  the  matter  three 
photographs  of  the  pole  line  in  question.  One  other  little  point 
comes  up  and  that  is  Mr.  Ingram's  reference  to  the  indictment  of 
certain  aldermen  at  Saginaw,  Mich.,  for  alleged  bribery.  We  con- 
fess we  do  not  follow  his  line  of  argument  here  at  all,  for  if  such 
men  were  vile  and  corrupt  enough  to  hold  up  a  public  service  cor- 
poration endeavoring  to  carry  on  its  legitimate  business,  it  is  simply 
fearful  to  imagine  what  they  would  do  if  they  had  free  and  unlimited 
control  of  the  city  resources  for  every  class  of  public  service  under 
a  regime  of  public  ownership  of  every  large  utility. 


The  Institute  Meeting. 

Last  week  we  gave  in  full  the  programme  for  the  Institute  meeting 
at  Niagara  Falls  as  it  had  been  outlined  by  the  various  committees, 
and  we  are  now  able  to  supplement  that  by  the  latest  information 
available  on  the  subject.  It  will  be  seen  that  a  programme  of 
unusual  attractiveness  and  importance  has  been  prepared,  and  we  do 
not  think  we  are  mistaken  in  predicting  a  large  attendance,  especially 
if  the  unpropitious  weather  from  which  the  country  has  suffered 
during  the  past  month  should  terminate  and  the  sun  should  shine 
again.  While  Niagara  itself  has  already  been  done  pretty  thoroughly 
by  the  Institute  at  other  times,  it  is  fortunate  that  this  year,  alto- 
gether apart  from  the  excellent  papers  that  are  to  be  presented,  the 
excursions  and  trips  include  a  number  of  outlying  points  of  interest 
where  something  of  value  may  be  seen  and  learned.  At  the  same 
time,  in  view  of  the  fact  that  questions  of  power  transmission  and 
distribution  occupy  so  largely  the  attention  of  this  body,  it  is  not  to 
be  regretted  that  at  Niagara  so  much  practical  information  can 
be  ascertained  right  on  the  spot  as  to  devices  connected  with  this 
class  of  work.  These  features  are,  in  fact,  given  special  prominence 
by  the  preliminary  notes  of  discussion  issued  by  the  Mershon  Com- 
mittee on  high-tension  transmission,  and  we  trust  that  a  very  full 
and  profitable  discussion  will  be  had  on  this  subject. 
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MAGNliTIC    I'DIAK    li.M'liDIIIONS. 

It  is  iiiiiiuuni-cd  lliut  (he  Nc>r\\(-({i>in  uliuliiiu  vc.s.hcI  iijoa  lius  re- 
cently sailed  frutii  Ciirihtiuniu  on  u  voyage  o(  discovery  (or  the 
north  magnetic  pole.  Of  course,  the  position  of  the  north  magnetic' 
pole  is  already  fairly  well  known.  It  is  found  marked  in  the  map". 
at  about  70°  of  north  latiludo,  and  100°  of  west  longitude,  which, 
being  interpreted,  means  in  the  McCMintock  channel,  between  lioothia. 
William  l^md.  Triiice  of  Wales  Island,  and  Victoria  Lind.  Kvi- 
dcntly  the  North  I'ale  is  a  strong  sup|)orter  of  the  British  crown. 
It  also  lies  due  north  of  Dodge  City,  Kan.,  and  at  a  desirable  distance 
therefrom.  It  is  clear,  therefore,  that  the  search  for  the  north  mag 
nctic  pole  is  more  hopeful  than  the  quest  of  the  holy  grail.  The 
principal  problem  before  the  casual  voyager  is  what  to  do  when  he 
gets  there,  and  how  soon  to  remember  a  distant  engagement. 


Nevertheless,  much  valuable  magnetic  data  can  be  accumulated  in 
that  remote  and  undesirable  residence  for  a  vacation.  The  accurate 
observation  and  recording  of  magnetic  inclinations  and  intensities 
in  this  vicinity  should  enable  many  important  deductions  to  be  ar- 
rived at  concerning  the  shilling  and  variation  of  the  pole,  and  illu- 
minate our  theories  of  terrestrial  magnetism. 


It  seems  remarkable  that  the  principal  interest  in  the  magnetic 
pole  is  in  its  excursions  and  round  trips.  The  polar  point  moves 
to  and  fro,  like  a  polar  bear.  If  it  were  of  constant  locality  and 
intensity,  its  interest  would  be  limited  to  a  dot  on  the  map.  Simi- 
larly, the  interest  in  the  north  geographical  pole  lies  more  in  its 
small  wanderings  than  in  its  precise  locality  at  any  time,  notwith- 
standing the  fact  that  it  would  be  an  interesting  place  to  reach  and 
say  good-bye  to.  It  is  said  to  spend  its  time  in  perambulating  a 
complicated  but  definite  curve  comprised  within  a  circle  of  a  couple 
of  hundred  feet  in  diameter.  If  even  a  thing  so  fixed  as  the  pole  in 
this  our  world  cannot  stay  still,  how  much  excuse  and  consolation 
may  we  find  for  the  restlessness  of  its  ephemeral  inhabitants. 


The  Graduating  Classes. 

This  is  the  season  of  the  year  when  all  the  colleges  and  univer- 
sities are  sending  out  into  the  world  the  young  men  who  for  three 
or  four  years  have  been  studying  more  or  less  earnestly  for  the 
careers  to  which  they  propose  to  give  up  their  lives.  The  numbers 
of  the  graduating  classes  and  their  size,  as  well  as  the  massed 
groups  portrayed  on  college  steps  and  campuses,  are  quite  portentous, 
and  may  well  cause  wonder  as  to  how  all  are  going  to  find  elbow 
room.  But  this  is  a  large  country,  and  it  still  absorbs  very  easily  not 
only  its  own  yearly  product  of  educated  men,  but  finds  places  for  a 
good  many  from  abroad.  The  medical  and  legal  batches  still  seem 
unduly  big,  and  it  is  perhaps  in  law  and  medicine  that  the  beginner 
feels  the  crush  from  above  as  well  as  from  below,  in  trying  to  plant 
himself  firmly.  It  would  appear,  however,  that  theology  is  hardly 
so  attractive  as  it  once  was,  and  perhaps  the  youth  who  would  have 
become  priests  and  clergymen  are  now  more  likely  to  turn  up  as 
lawyers  and  doctors — possibly  now  and  then  as  journalists.  Cer- 
tainly very  few  of  them  try  to  break  into  the  engineering  ranks. 
Perhaps  the  Civil  Service,  growing  rapidly  as  it  does,  provides 
careers  for  a  good  many  of  the  literati. 


Large  as  the  various  engineering  classes  have  become,  it  may  be 
questioned  whether  any  of  them  have  yet  proved  unwieldly;  and 
the  bulletin  boards  in  lots  of  halls  still  reveal  the  urgent  demand 
for  likely  newcomers.  We  have  been  greatly  gratified  in  noting 
reports  from  the  different  institutions  to  observe  how  readily  the 
electrical  engineering  graduates  have  been  absorbed  into  the  ranks 
of  the  workers.     Curiosity  is  sometimes  expressed  as  to  what  all 


these  embryonic  l^disuns  will  lind  Id  du,  but  it  is  the  fact  that  fur 
every  (jiic  of  them  vsurlh  his  salt,  occupatiun  has  been  waiting.  In 
deed,  some  of  the  maiuifacluring  and  operating  coiupanies  arc  quite 
.strenuous  in  the  eagerness  they  show  to  catch  the  promising  graduate 
even  before  he  is  hatched  out ;  and  it  woidd  be  hardly  an  exaggera- 
tion to  say  that  very  often  instead  of  the  student  waiting  humbly 
hat  in  hand  for  a  job,  he  has  had  fl.'itteringly  pressing  invitations 
extciuled  to  him  to  step  right  up  and  take  a  comfortable  position. 
All  this  is  very  encouraging,  and  our  only  prayer  is  that  it  may  long 
continue.  The  remark:ible  growth  of  electrical  activities  would  in- 
dicate that  the  (Ictii.-ind   for  well-trained  men   will  expand. 


It  would  be  unfnrtunale,  however,  if  the  demand  were  to  cause 
an  insensible  lowering  of  the  scale  of  graduating  excellence  and 
proficiency ;  or  tempt  students  to  leave  college  with  cfiurses  uncom- 
pleted, for  they  know  at  best  little  enough  when  they  face  the 
actualities.  We  venture  to  think,  however,  that  the  tendency  is  the 
other  way ;  that  the  standard  is  rising,  and  that  so  far  as  the  electrical 
engineer  is  concerned,  it  can  hardly  be  too  exacting.  In  this  issue, 
bearing  upon  the  point,  is  a  very  suggestive  article  by  Prof.  Sever 
dealing  with  the  studies  of  the  electrical  engineer  at  Columbia 
University,  and  accompanied  by  a  diagram  illustrative  of  the  inter- 
relation of  the  yearly  work.  We  are  glad  to  point  to  the  attention 
given  to  the  "hiuuanities"  in  the  curriculum  and  to  the  emphasis 
laid  on  mathematics.  Quite  aside  from  his  technique,  the  electrical 
engineer  should  be  altogether  the  equal  of  practitioners  in  other 
professions  by  his  acquaintance  with  general  culture  and  his  ac- 
quirement of  the  qualities  and  amenities  that  distinguish  the  gen- 
tleman. 


Saving  the  Rainfall. 

The  terrific  floods  of  the  last  few  weeks  ought  to  teach  a  lesson 
that  will  not  soon  be  forgotten.  The  wholesale  wanton  destruction 
of  forests  is  doing  its  work,  and  each  decade  seems  to  show  greater 
fluctuations  in  the  water  supply.  A  distinguished  Australian  engi- 
neer, in  speaking  recently  of  the  flood  danger  in  this  country,  strongly 
advised  an  attack  on  the  Mississippi  problem  not  with  levees  near 
ihe  mouth,  but  with  reservoirs  at  the  headwaters.  If  the  flood  water 
is  merely  kept  in  the  channel,  it  may  be  prevented  from  doing  any 
positive  harm,  but  it  is  lost  and  with  it  an  immense  amount  of  pos- 
sible benefit.  The  great  Assouan  dam  controlling  the  flow  of  the 
Nile  is  an  example  of  what  intelligent  engineering  can  do  toward 
modifying  the  natural  order  of  things.  To  be  sure,  the  valley  of  the 
Mississippi  proper  stands  in  small  need  of  irrigation,  but  many  of 
its  tributaries  on  the  western  side  flow  through  an  arid  country, 
which  could  be  saved  by  a  wise  use  of  the  water  now  available  by 
judicious  impounding.  A  series  of  artificial  lakes  thus  formed 
would  serve  a  triple  purpose.  First,  they  would  tend  to  modify  the 
climate  in  the  direction  of  greater  uniformity ;  second,  they  would 
furnish  a  vast  store  of  water  for  irrigation ;  and  finally,  the  use  of 
the  waste  head  for  generating  electric  power  would  furnish  a  source 
of  revenue  which  w'ould  go  far  toward  putting  the  work  on  a  sound 
financial  basis.  Storage  reservoirs  demand  heavy  initial  expense, 
and  while  the  damage  done  in  a  single  flood  would,  if  prevented, 
amply  justify  the  investment,  a  steady  sale  of  power  from  the  waste 
water  would  give  an  income  of  no  insignificant  amount.  The  use 
of  this  power  for  pumping  water  for  further  irrigation  in  districts 
not  readily  reached  by  the  gravity  supply  would  furnish  an  im- 
portant market. 


A  New  Crop  of  Radiations. 

We  have  already  called  attention  to  the  recent  work  of  M.  Blondlot 
in  finding  light  of  high   refrangibility  and  conspicuous  penetrative 
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powers  cniittt'd  fnnii  x-ray  tubes.  More  recently  the  SDinewhat 
anomalous  properties  of  these  new  rays  led  him  to  an  investigation 
of  the  radiation  of  a  VVelsbach  mantle,  using  a  tiny  spark  as  indicator 
as  in  the  previous  research.  Rubens  found  by  the  bolomctric  method 
certain  presumably  infra-red  waves  of  very  great  wave  length  in 
radiation  from  this  source;  and  following  up  this  line  with  his  sen- 
sitive spark,  Blondlot  found  not  Rubens'  rays,  but  four  other  groups 
of  rays  having  indices  of  refraction  between  2.0  and  3.0  in  quartz 
and  possessing  remarkable  penetrative  power  as  well  as  very  sharp 
and  decisive  action  on  the  spark  used  to  detect  them.  They  passed 
with  case  through  thin  material — wood,  rubber  and  the  like,  but  with 
difficulty  through  rock  salt,  water,  or  even  wet  paper.  They  seemed 
in  this  particular  to  resemble  ordinary  infra-red  rays  of  very  great 
wave  length,  yet  were  very  highly  refrangible.  Quartz,  however, 
exhibits  very  strong  selective  absorption  in  portions  of  the  infra-red, 
as  well  as  notable  absorption  of  the  extreme  ultra-violet,  so  that  the 
exhibition  of  anomalous  dispersion  required  to  account  for  the  enor- 
mous refractive  indices  observed  might  reasonably  occur.  Still 
more  recently,  B'.ondlot  has  extended  his  investigation  further  and 
finds  allies  of  the  new  rays  to  be  emitted  from  an  Argand  flame,  and 
even  from  incandescent  silver,  the  rays  in  the  latter  case  being 
strongly  polarized.  The  effect  of  the  new  rays  on  phosphorescence 
was  tried,  and  while  they  failed  to  visibly  initiate  it  in  calcium 
sulphide,  they  seemed  to  intensify  it  when  once  present. 


It  should  be  reiterated  that  these  new  and  remarkable  rays  are 
unmistakably  light,  although  their  exact  wave  lengths  have  not  yet 
been  determined.  They  are  reflected,  refracted  and  polarized  by  the 
usual  means,  are  brought  nicely  to  a  focus  by  a  quartz  lens,  and  are 
totally  reflected  at  the  incidence  required  by  their  refractive  indices. 
Yet  they  penetrate  most  opaque  substances  almost  as  freely  as  the 
x-rays  and  produce  a  most  powerful  effect  on  electrical  discharges. 
They  work  up  to  a  longer  distance  from  the  source  than  the  pene- 
trative radiations  iistially  studied,  and  are  not  under  the  least  sus- 
picion of  being  ions,  electrons,  emanations,  effluvia,  aurse,  or  any 
other  queer  and  unusual  things.  The  discovery  of  this  group  of 
rays  seems  to  us  of  a  very  high  order  of  importance.  Their  study 
will  be  a  revelation  in  the  general  theory  of  radiation,  and  their 
unusual  properties  will  serve  to  broaden  the  current  conceptions  of 
transparency  and  opacity,  as  well  as  the  view  of  the  interrelations 
between  radiant  energy  and  electrical  actions.  These  are  days  when 
an  immense  amount  of  information  is  being  steadily  collected,  all 
bearing  on  the  fundamental  questions  of  the  structure  of  matter  and 
its  relation  to  radiant  and  other  forms  of  energy.  But  the  aggregate 
is  far  from  homogeneous;  it  has  been  collected  by  various  methods, 
under  various  working  hypotheses,  and  it  is  a  confused  heap  of 
facts,  apparently  very  difficult  to  marshal  in  any  semblance  of  order. 
The  peculiar  value  of  M.  Blondlot's  discovery  lies  in  its  dealing  with 
things  which  bear  a  direct  and  comprehensible,  even  if  unclassified 
relation  to  the  "general  theory  of  radiant  energy.  It  gives  a  safe 
ground  on  which  to  stand  in  further  investigations ;  and  in  particular 
it  gives  hope  of  throwing  new  light  on  the  subject  of  highly  pen- 
etrative rays  and  of  reducing  them  to  simpler  terms  than  at  present. 


Wireless  and  other  Telegraph  Conferences 

A  preliminary  wireless  telegraph  conference  is  announced  to  be 
held  at  Berlin  on  August  4th,  1903.  It  is  to  be  attended  by  persons 
interested  in  wireless  telegraphy.  How  far  this  is  open  to  the  public 
attendance,  and  how  far  its  sessions  are  to  be  restricted  to  nationally- 
appointed  delegates,  has  not  yet  transpired. 


ously  be  secured.  Such,  for  instance,  are  questions  concerning  the 
uniformity  of  Morse  code  signals,  the  best  range  of  lighthouse  signals 
as  between  advantageous  distance  and  disadvantageous  interference, 
and  the  desirability  of  etjuipping  lighthouses,  all  over  the  world, 
with  wireless  telegraph  apparatus. 


On  the  other  hand,  there  are  many  important  questions  which 
cannot,  perhaps,  be  profitably  discussed  at  the  present  time,  partly 
because  the  existing  systems  of  wireless  telegraphy  have  been  too 
recently  developed  to  conform  as  yet  with  commercial  requirements, 
and  partly  because  of  the  complex  patent  and  legal  situations  between 
the  owners  of  the  systems  and  the  public.  It  would  appear  that  at 
some  time  it  will  become  necessary  for  governments  to  regulate  and 
recognize  wireless  systems  and  communications,  if  only  to  protect 
the  shipping  interests;  but  the  present  time  seems  too  early  to  risk 
interference  w^th  the  growth  of  a  new  utility  and  its  industry. 


An  international  telegraph  conference  has  recently  been  held  in 
Europe.  These  conferences  have  been  assembled  periodically  for 
many  years,  for  the  purpose  of  facilitating  agreement  and  co-oper- 
ation between  the  telegraph  administrations  of  the  various  govern- 
ments. Here  tariffs  are  discussed,  adjusted  and  decided  upon,  codes 
regulated  and  tabulated;  while  many  minor  details  of  international 
wire-telegraphy  are  reduced  to  system.  Such  action  is  clearly  called 
for  among  countries  that  carry  on  a  large  and  ramifying  joint  tele- 
graphic business,  in  which  one  and  the  same  message  may  have  to 
be  forwarded  through  several  countries  and  their  telegraph  systems. 


It  is  highly  desirable  that  there  should  be  one  and  only  one  code 
of  telegraph  signals  all  the  world  over,  both  for  wire  and  wireless 
messages.  At  the  present  time  there  is  the  Morse  code  of  North 
.America,  the  International  code  of  Europe,  Asia,  Africa  and  Aus- 
tralasia, and  there  are  minor  differentiations  from  these,  as  in 
Mexico,  whose  Morse  code  has  a  few  signs  that  are  neither  Morse 
nor  continental.  There  is  very  little  actual  conflict  between  the 
Morse  and  continental.  They  differ  in  the  numeral  signs,  and  in 
about  ten  letters  of  the  alphabet.  The  Morse  code  uses  "spaced" 
letters  ;  while  the  continental  code  does  not.  That  is  to  say,  any 
signal  of  the  continental  code  is  constrilcted  of  dots,  dashes  and 
spaces  of  dot  length.  In  the  American  Morse  code,  any  signal  is 
composed  of  dots,  dashes,  single-dot-length  spaces,  and  extra-length 
spaces.  The  American  code  is  about  five  per  cent,  faster  than  the 
continental  code,  for  the  same  speed  of  transmission  reckoned  in 
dot-intervals,  there  being  more  dashes  per  word  in  the  continental 
code,  and,  therefore,  more  time  consumed  per  word.  On  the  other 
hand,  the  continental  code  is  the  less  liable  to  errors  in  transmission 
accompanying  any  derangement  of  the  signals  due  to  imperfect 
working  of  the  system.  Thus  the  American  system  is  swifter; 
while  the  continental  system  is  safer. 


There  are  various  directions  in  which  a  consensus  of  opinion  on 
the  international  relations  of  w^ireless  telegraphy  might  advantage- 


The  continental  system  is  used  practically  all  over  the  world  out- 
side of  America.  The  continental  code  is  used  over  all  long  cables, 
and  on  messages  coming  to  the  United  States,  the  change  in  signals 
occurs  where  the  cables  breathe  the  messages  upon  the  American 
.shore.  In  Great  Britain  the  signal  code  was  at  one  time  different 
from  the  continental,  but  in  order  to  adhere  to  the  international 
continental  code,  the  original  British  code  was  abandoned  and  is  now 
extinct.  It  is  doubtful  whether  it  would  be  worth  taking  the  trouble 
to  change  codes  in  this  country  merely  for  the  sake  of  international 
uniformity,  when  the  existing  system  here  is  found  satisfactory,  and 
when  the  only  clash  is  at  the  termini  of  the  cables.  But  if  wireless 
telegraphy  comes  into  general  use  all  over  the  world  the  desirability 
of  employing  the  same  code  everywhere  will  be  enhanced. 
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The  Union  Hnginccring  Building. 

A  formal  orKanization  of  the  joint  committee  rciircsi-iiimg  ilie 
v;irioiis  Ixxlies  wliicli  have  taken  action  willi  rcspnt  to  tlic  gift  of 
$i,iioo,ocKii)(  Mr.  Andrew  Carnenic  for  a  Union  HuiUIiiik.  was  elTecled 
on  llie  cvcinnK  of  June  iS.  'Ilic  American  Socirly  of  Mechanical 
ICnuincers.  the  American  Institute  of  Electrical  luiKineers.  and  the 
Engineers*  Cluh  have  taken  final  action  and  appointed  their  repre- 
sentatives upon  a  joint  conunittcc  for  accepting  the  gift.  The  Ameri- 
can Institute  of  Mining  Engineers  has  likewise  takwi  action  insofar 
as  its  rules  permit.  Its  council  has  appointed  representatives  subject 
to  changes  in  the  rules  of  the  organi/aiion  which  have  been  proposed 
liy  the  council  for  adoption  at  the  next  general  meeting.  At  the 
present  time  a  letter  ballot  for  rtscertaining  the  attitude  of  the  mem- 
bers is  being  taken  which  shows  an  overwhelming  majority  in  favor 
ul"  the  plans  proposed  by  the  council. 

The  American  Society  of  Civil  Engineers  at  its  recent  meeting  in 
Asheville  referred  the  matter  to  its  board  of  directors  for  recom- 
mendation and  directed  that  the  matter  be  then  presented  to  the 
members  of  the  society  for  letter  ballot. 

At  the  meeting  on  June  18,  the  following  were  announced  as  rej)- 
resentatives  of  the  several  bodies  upon  the  joint  committee: 

American  Institute  of  Mechanical  Engineers,  James  M.  Dodge, 
F.  R.  Ilutton,  Charles  Wallace  Hunt. 

American  Institute  of  Electrical  Engineers,  Charles  F.  Scott,  B.  J. 
Arnold,  S.  S.  Wheeler. 

American  In.'^titute  of  Mining  Engineers,  A.  R.  Lcdoux,  Charles 
Kirchoflf,  Timothy  Dwight. 

Engineers'  Club,  John  C.  Kafer,  W.  H.  Fletcher,  W.  A.  Redding. 

Representatives  of  the  American  Society  of  Civil  Engineers  are 
requested  to  meet  with  the  joint  committee  and  take  part  in  delibera- 
tions with  regard  to  the  plan  to  be  adopted.  The  representatives 
who  have  served  upon  the  conference  committee  are  Alfred  Noble, 
W.  J.  Wilgus,  George  M.  Pegram. 

The  joint  connnittce  was  organized  by  the  election  of  the  following 
officers :  Chairman,  Charles  F.  Scott ;  secretary,  Prof.  F.  R.  Hutton. 
The  chairman  was  directed  to  indicate  to  Mr.  Carnegie  the  acceptance 
of  his  gift  by  the  joint  committee  representing  the  several  organiza- 
tions. 

The  joint  conmiittee  placed  the  immediate  work  of  developing 
plans  upon  an  executive  committee  of  five,  consisting  of  one  member 
from  each  of  the  five  organizations  named  in  Mr.  Carnegie's  letter, 
as  follows: 

American  Society  of  Civil  Engineers,  Mr.  Alfred  Noble. 

American  Society  of  Mechanical  Engineers,  Prof.  F.  R.  Hutton. 

-American  Institute  of  Mining  Engineers,  Mr.  A.  R.  Ledoux. 

American  Institute  of  Electrical  Engineers,  Mr.  Charles  F.  Scott. 

Engineers'  Club.  Mr.  W.  M.  Fletcher. 

The  Executive  Committee  met  on  May  19  and  organized  by  the 
election  of  Charles  F.  Scott,  chairman,  and  F.  R.  Hutton,  secretary. 
The  committee  laid  out  certain  work  to  be  undertaken  by  its  several 
members,  and  will  have  meetings  from  time  to  time  during  the  sum- 
mer. 

The  following  cablegram  has  been  sent  to  Mr.  Carnegie :  "Andrew 
Carnegie,  Skibo  Castle : — Joint  committee  four  organizations  for- 
mally accepts  generous  gift  Union  Building.  Executive  Committee 
in  session  sends  greeting  and  reports  progress. — Scott." 


The  Institute  Niagara  Meeting. 

In  the  last  issue  of  this^^^urnal  the  excellent  programme  of  the 
Institute  meeting  at  Niagara  Falls  was  given  in  full,  the  various 
papers  and  difTerent  entertainments  making  a  list  which  occupied  a 
full  column.  The  meeting  will  be  held  at  the  Cataract  House  on 
Monday,  June  29,  and  will  continue  throughout  the  week  until 
Friday,  when  joint  sessions  will  be  held  with  the  Society  for  the 
Promotion  of  Engineering  Education.  In  addition  to  the  programme 
thus  printed,  and  which  can  also  be  found  in  the  Institute  bulletin, 
it  may  be  added  that  Mayor  Hancock,  of  Niagara  Falls,  is  to  deliver 
an  opening  address  of  welcome  on  Monday.  On  Monday  afternoon, 
which  had  not  been  filled  up  with  an  engagement,  a  special  train 
upon  which  lunch  will  be  provided,  will  take  the  convention  from 
Niagara  Falls  as  guests  of  the  Gould  Storage  Battery  Company 
to  the  neighboring  new  city  of  Depew,  where  the  Gould  factory  is 
situated,  and  where  the  various  processes  connected  with  the  man- 
ufacture of  storage  batteries  will  be  fully  elucidated. 

The  general  committee,  of  which  Prof.  George  F.  Sever  is  the 
chairman,  and  the  local  committee,  of  which  Mr.  H.  W.   Buck  is 


the  chairman,  lugrtlur  with  the  Iransporlation  connnittee,  of  which 
Mr.  E.  11.  Midlin  is  the  chairman,  have  been  workiiiK  very  hard  in 
their  respective  spluiis  to  in.snrc  the  success  of  the  meeting,  and  at 
the  present  ninnient  it  looks  as  though,  with  weather  favoring,  the 
convention  will  be  one  of  the  very  largest  that  the  Institute  has 
ever  known.  It  is  the  intention  of  the  local  connnittee  to  get  up, 
ami  issue,  a  programme  for  e.ich  day,  stating,  in  addition  to  the 
regular  lists  of  papers  given  in  the  Institute  bulletin,  the  detail  ar- 
rangements for  the  afternoon  and  evjuing.  This  will  be  independent 
of  the  lists  of  arrivals  and  the  technical  programmes  issued  by  the 
general  committee.  Willi  regard  lo  the  intertainiiuiit  for  Wednes- 
day evening,  the  local  committee  is  planning  a  kind  of~outdoor 
smoker  in  the  courtyard  of  the  International  Hotel  with  vaudeville 
performance,  music  etc. 

In  connection  with  the  meeting,  the  committee  on  papers,  of  which 
Dr.  Sheldon  is  chairman,  has  issued  a  neat  little  pamphlet  of  intro- 
ductions to  discussions  around  which  a  good  deal  of  interesting 
matter  should  develop.  This  material  comes  from  the  committee 
on. high-tension  transmission  and  embodies  data  by  Mr.  Ralph  D. 
Mershon  on  the  grounded  wire  as  a  i)rotection  against  lightning; 
the  operation  and  maintenance  of  high-tension  underground  systems, 
by  Mr.  Philip  Torchio;  by  Mr.  Henry  W.  Fisher  on  electric  cables 
for  high- voltage  service,  and  by  Mr.  H.  G.  Stott,  on  the  use  of  au- 
tomatic means  for  disconnecting  disabled  apparatus.  Mr.  Mershon 
discusses  the  theory  of  lightning  stroke  and  takes  up  the  material 
tlimensions  of  ground  wires,  methods  of  installation  and  the  general 
results  in  practice.  Mr.  Torchio's  paper  is  a  valuable  contribution, 
giving  the  actual  results  of  high-voltage  operation,  and  is  based 
presumably  upon  the  practice  of  the  New  York  Edison  and  its  sub- 
ordinate companies.  Mr.  Torchio  enters  into  a  discussion  of  the 
principles  followed  and  the  use  of  indicators  and  protecting  devices, 
as  well  as  special  features  in  the  care  of  cables.  Mr.  Fisher  develops 
the  cable  subject  even  more  thoroughly  and  takes  up  the  question 
of  their  manufacture,  describing  some  which  he  has  designed.  Other 
features  of  his  contribution  are  the  installation  of  cables,  and  their 
operation  in  electric  light  and  power  plants.  Mr.  H.  G.  Stott's  paper 
may  be  said  to  take  up  from  the  side  of  the  electric  railway  manager 
some  of  the  points  touched  upon  from  the  lighting  standpoint  by 
Mr.  Torchio.  Mention  is  made  in  his  memorandum  of  devices 
brought  out  by  Mr.  L.  Andrews,  of  England,  and  it  is  understood 
that  Mr.  Leonard  Wilson,  of  the  Stanley  Company,  will  attend  the 
convention  and  show-  the  practical  operation  of  some  of  these  features 
for  the  protection  of  feeders. 

MeYnbers  attending  the  convention  should  be  careful  to  obtain  cer- 
tificates on  purchasing  their  railroad  tickets  one  way,  so  as  to  obtain 
the  reduction  to  one-third  fare  for  the  return  trip.  Full  details  as 
to  this  are  given  in  the  Institute  Bulletin  warning  members  not  to 
ask  for  receipts,  but  to  secure  "certificates"  upon  which  the  railroad 
agents  can  give  the  proper  guarantee  of  personal  attendance  securing 
the  reduction.  This  privilege  has  been  duly  accorded  by  the  various 
traffic  associations,  and  it  is  a  duty  of  all  members  to  avail  them- 
selves of  it,  as  they  all  benefit,  particularly  those  traveling  long 
distances.  • 


Atlantic  Wireless  Messages. 


Mr.  Vivyan,  Marconi's  manager  in  charge  of  Table  Head  Station, 
announces  that  he  is  sending  messages  of  different  lengths  from  Table 
Head  to  Poldhu,  Cornwall,  daily,  but  that  the  replies  are  still  being 
received  by  cable,  owing  to  the  installation  of  new  machinery  in 
the  England  station  not  yet  being  completed.  Mr.  Vivyan  says  the 
apparatus  at  Table  Head  now  works  with  ease  and  that  the  trans- 
mission of  the  messages  is  attended  with  the  greatest  possible  suc- 
cess. The  Table  Head  station  is  also  in  daily  communication  with 
WelWeet  station  at  Cape  Cod.  Mr.  Marconi  is  expected  in  Cape 
Breton  in  August.  The  officials  of  the  Marconi  Wireless  Telegraph 
Company  of  America  have  received  information  that  the  steamship 
Dcutschland,  of  the  Hamburg-American  Line,  has  been  equipped 
with  Marconi  apparatus.  Four  other  ships  of  this  line  are  to  be 
equipped  similarly.  Vessels  of  this  line  will,  therefore,  be  able  to 
keep  in  communication  with  twenty-two  transatlantic  liners  already 
using  such  apparatus,  and  with  the  shore  stations  of  the  system  in 
Europe  and  America.  The  Dcutschland,  it  will  be  recalled,  w-as  stuck 
in  the  mud  of  the  lower  bay  for  twenty-four  hours  on  her  last  trip 
out  from  New  York.  It  now  appears  that  she  had  wireless  apparatus 
on  board,  manufactured  by  a  German  concern,  and  was,  therefore, 
not  able  to  get  into  communication  with  the  shore  stations. 
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Electric  Power  From  the  Hudson. 


Hy  Alton   U.  Adams. 

SPIER  FALLS,  on  the  Hudson,  at  the  foot  of  Mount  McGregor, 
sixty  miles  south  of  Mount  Marcy,  where  the  river  rises,  and 
forty  miles  north  of  Albany,  is  to  yield  32,000  hp  for  electrical 
transmission.  In  volume,  this  development  of  electric  power  is  sec- 
ond only  to  that  at  Niagara  Falls  and  at  Sault  Ste.  Marie;  in  length 
of  transmission  it  is  probably  not  surpassed  east  of  the  Rock  Moun- 
tains. Electric  light,  power  and  traction  are  to  be  supplied  in  Albany, 
Troy,  Schenectady,  at  the  General  Electric  Works  and  in  many 
smaller  places  on  the  way.  To  effect  this  development  of  power  the 
Hudson  River  is  caught  between  Mount  McGregor  and  another 
spur  of  the  Adirondacks,  raised  fifty  feet  above  its  ancient  bed,  and 
then  dropped  through  water  wheels  with  a  head  of  eighty  feet.  A 
stone  dam  1,820  ft.  long,  about  100  ft.  in  maximum  height  above 
bed  rock  and  containing  180,000  cubic  yards  of  masonry  is  employed 
to  raise  the  river  level.  This  dam  extends  down  to  bed  rock  across 
the  entire  width  of  the  river,  and  is  anchored  at  each  end  in  the 
solid  ledge  of  the  mountain  side.  Behind  the  dam  a  storage  reser- 
voir one-third  of  a  mile  wide  and  five  miles  long  is  formed,  thus 
flooding  the  ancient  river  banks. 

In  this  way  the  sights  of  roads,  farms  and  dwellings  will  be 
covered.  To  provide  for  the  construction  of  the  masonry  dam,  a 
temporary  one  of  earth,  cribwork  and  stone  was  first  built  a  little 
up  stream  from  the  permanent  sight.  An  opening  was  left  in 
the  timber  sections  of  the  temporary  dam  at  one  side  of  the  river 


low  water  discharge  will  no  doubt  be  reduced  by  proposed  storage 
dams  at  Indian  and  other  lakes  about  the  head  waters  of  the  Hudson, 
in  which  the  State  has  become  interested.  The  watershed  of  the 
Hudson  River  above  Spier  Falls  has  an  area  of  about  27,000  square 
miles,  and  the  mean,  annual  flow  of  the  river  at  these  falls  is  be- 
tween 6,000  and  7,000  cubic  ft.  per  second.    Evidently,  when  storage 


FIG.    1. — GETTING    AN    .MR    COMPRESSOR   RE.\DV. 

SO  that  the  water  was  diverted  from  its  normal  course  and  a  great 
portion  of  the  old  river  bed  at  the  sight  of  the  permanent  dam  was 
left  dry.  Stone  laid  in  concrete  with  close  joints  forms  the  regular 
construction  of  the  main  dam,  though  a  larger  proportion  of  con- 
crete has  been  used  on  a  small  part  of  the  work.  The  rule  has  been 
to  carry  the  masonry  of  the  dam  down  to  bed  rock  throughout  the 
entire  distance  across  the  river.  This  has  made  a  large  amount  of 
excavation  necessary  and  the  cofferdam  at  one  side  of  the  old 
channel  included  an  area  of  five  acres  during  one  stage  of  the 
work  and  had  a  maximum  height  of  90  ft.  at  one  point.  Both  steam 
and  compressed  air  have  been  used  extensively  on  the  work,  the 
air  compressors  being  operated  by  three-phase  motors.  These 
motors  draw  their  energy  from  an  electric  power  station  at  Mechan- 
icsville,  some  23  miles  to  the  south.  The  new  dam,  anchored  in  the 
mountain  ledges  at  its  ends  and  sunk  to  bed  rock  entirely  across  the 
river,  varies  in  extreme  height  according  to  the  different  depths  at 
which  this  rock  was  found.  At  one  typical  section  in  its  overfall 
part  the  dam  is  59  ft.  high  above  its  bed,  and  63  ft.  up  and  down 
stream  at  its  base.  Considered  as  to  its  length  the  dam  is  made  up 
of  the  river  section,  of  560  ft.,  the  overfall  of  820  ft.,  and  the  intake 
wall  of  440  ft.,  making  a  total  of  1,820  ft.  between  banks.  The 
overflow  portion  of  the  dam  must  pass  water  at  a  very  rapid  rate 
during  times  of  flood.  At  times  of  minimum  flow  at  Spier  Falls 
the  Hudson  discharges  about  2,000  cubic  ft.  per  second,  but  during 
maximum  discharge  the  quantity  of  water  goes  up  to  as  much  as 
50,000  cubic  ft.  per  second.     This  great  variation  between  high  and 


FIG.   2. — CHANGED  COURSE  OF  THE  RIVER. 

works  have  brought  the  minimum  discharge  of  water  at  the  falls  up 
to  approximately  the  mean,  annual  rate,  the  amount  of  available 
power  will  be  much  larger  than  at  present. 

Like  the  dam,  the  canal  and  the  power  house  at  Spier  Falls  are 
built  on  a  natural  rock  foundation.  The  short  canal  is  formed  by 
blasting  its  course  into  the  mountain  ledge,  and  the  sight  for  the 
power  house  has  been  provided  by  a  similar  process.  The  power 
house  itself  is  one  story,  of  brick,  70  ft.  10  in.  x  392  ft.  inside,  and  is 
located  between  the  canal  and  the  river,  a  little  below  the  dam.  In- 
side the  power  house  in  the  direction  of  its  greatest  length  is  a 
i6-in.  brick  wall  that  divides  the  greater  portion  of  it  into  two 
rooms  each,  34  ft.  9  in.  wide.  In  that  one  of  these  rooms  which  is 
nearer  the  canal  are  located  the  water  wheels,  and  the  shafts  of  these 
wheels  extend  through  the  i6-in.  brick  wall  into  the  room  where 
the  electric  generators  are  located.  Beneath  the  floor  of  the  wheel 
room  is  an  opening  21  ft,  6  in.  wide  and  e.xtending  its  entire  length. 
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FIG.   3. — TART    OF    THE   OVERFALL    SECTION. 

.Across  this  opening  are  placed  36-in.  box  girders  spaced  on  14-ft. 
centers,  and  between  pairs  of  these  girders  the  water  wheels  are 
mounted.  Beneath  the  floor  of  the  generator  room  a  series  of  arches 
connect  the  long  chamber  beneath  the  wheels  with  the  space  through 
which  the  tail  water  passes  on  its  way  to  the  river.  Centers  of  the 
wheel  and  generator  shafts  are  16  ft.  9  in.  above  the  low  level  of 
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FIG.  7. — CROSS-SECTION  OF  SWITCH    HOUSE. 
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FIG.   5. — SECOND  FLOOR  PLAN  OF  SWITCH   HOUSE, 
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FIG.  8. — GROUND  FLOOR  PLAN  OF  SWITCH   HOUSE. 
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FIG.   6. — FLOOR  PLAN   OF   SUB-STATION. 


FIG.  9. — THE  VALLEY  TO  BE  FLOODED. 
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tail  water,  and  the  floors  of  the  wheel  and  generator  rooms  arc 
9  ft.  9  in.  above  this  tail  water  level.  One  crane  mounted  between 
the  i6-in.  interior  and  an  outside  wall  sweeps  the  length  of  the  gen- 
erator room,  and  another  crane  supported  in  a  similar  way  travels 
over  the  wheels. 

From  floor  to  the  lower  cords  of  the  roof  trusses  the  height  in 
the  wheel  and  generator  rooms  alike  is  39  ft.  3  in.  At  one  end  of  the 
power  station  a  space  extending  across  its  entire  width  and  about 
46  ft.  long  is  devoted  to  the  step-up  transformers  and  to  the  switch- 
board. 

Water  passes  from  the  canal  to  the  power  house  through  ten  steel 
tubes  of  12  ft.  inside  diameter  each.  Before  entering  the  power 
house  these  tubes  pass  through  a  heavy  masonry  retaining  wall  that 
protects  it  from  water  on  the  side  toward  the  canal.  Each  of  these 
ten  tubes  connects  with  a  wheel  case  that  contains  a  pair  of  turbine 
wheels  mounted  on  a  horizontal  shaft.  In  each  of  eight  of  these 
cases  the  pair  of  turbines  is  rated  at  5,000  hp  under  a  head  of  80  ft., 
and  in  each  of  the  other  two  cases  the  pair  of  wheels  is  rated  at 
3,400  hp.  Each  of  the  eight  pairs  of  larger  wheels  will  drive  a 
direct-connected  electric  generator  rated  at  2,500  kw,  and  each  of 
the  two  pairs  of  smaller  wheels  will  drive  a  2,000-kw  generator. 
All  of  these  generators  are  of  the  revolving  magnet  type,  three- 
phase,  40-cycle,  and  made  by  the  General  Electric  Company.  Each 
pair  of  wheels  is  controlled  in  speed  by  a  Lombard  governor  belted 
to  its  shaft.  To  each  of  the  two  cases  containing  the  3,400-hp  wheels 
there  is  connected  a  small  wheel  case  whose  turbines  drive  an  ex- 
citer for  the  main  generators. 

From  the  foregoing  it  may  be  noted  that  the  total  capacity  of 
main  water  wheels  at  this  station  is  46,800  hp,  and  the  total  capacity 
of  main  generators  24,000  kw,  or  32,000  hp.  The  three-phase,  40- 
cycle  currents  from  the  main  generators  will  6e  raised  in  pressure  to 
26,500  volts  by  transformers  at  the  main  station  and  thence  transmit- 
ted to  sub-stations  located  at  Glens  Falls,  Fort  Edward,  Saratoga, 
Ballston,  Schenectady  and  Watervliet,  and  numbering  six  in  all  at 
the  present  time.  Energy  from  these  sub-stations  will  be  supplied 
for  lighting,  general  power  purposes  and  electric  traction.  In  some 
cases,  as  at  Saratoga  and  Ballston,  where  the  local  electrical  supply 
systems  are  owned  in  common  with  the  transmission  system,  energy 
will  be  distributed  from  the  sub-stations  directly  to  consumers.  In 
other  cities  and  towns,  as  in  Albany,  Troy  and  Schenectady,  energy 
from  the  sub-stations  will  be  sold  to  local  lighting  or  traction  sys- 
tems. At  Schenectady  the  sub-station  is  divided  into  two  distinct 
parts,  one  of  which  will  contain  apparatus  belonging  to  the  General 
Electric  Company,  whose  works  are  to  utilize  a  large  amount  of 
the  transmitted  energy,  and  the  other  part  will  be  devoted  to  service 
in  the  city.  From  the  sub-station  at  Watervliet  energy  will  be  dis- 
tributed for  lighting,  power  and  traction  there,  in  Troy  and  in 
Albany,  also  for  power  and  lighting  in  Lansingburg. 

At  the  Glens  Falls  sub-station  the  equipment  includes  four  trans- 
formers of  500  kw  and  40  cycles  each,  which  take  current  from  the 
line  at  26,500  volts  and  deliver  it  at  2,300,  2,400  or  2,500  volts  as 
desired.  At  this  sub-station  there  are  two  blower  sets  and  one  auto- 
matic F.R.T.  of  45  kw  and  150- volts  capacity,  besides  the  switchboard 
equipment.  One  three-phase  feeder  enters  this  sub-station  at  a  pres- 
sure of  26,500  volts,  and  it  has  6  outgoing  lines  for  distribution  at 
2,300  volts  each.  Among  the  service  supplied  in  Glens  Falls  is  that 
of  2,000  hp  to  motors  in  a  portland  cement  works.  In  the  Saratoga 
sub-station  the  equipment  is  the  same  in  capacity  as  that  at  Glens 
Falls  except  that  the  F.  R.  T.  is  lacking. 

The  plant  at  Glens  Falls  and  the  transmission  system  just  de- 
scribed are  the  property  of  the  Hudson  River  Water  Power  Com- 
pany, which  also  owns  another  undeveloped  water  power  on  the 
same  river.  This  company  also  own  and  operate  a  large  water  power 
plant  at  Mechanicsville  on  the  Hudson,  which  was  described  in  the 
Electrical  World  of  September  3,  1898.  As  soon  as  the  plant  at 
Spier  Falls  is  completed,  the  two  plants  will  be  connected  with  the 
same  transmission  system.  Work  on  the  dam  at  Spier  Falls  was 
begun  in  June,  1900,  and  it  is  expected  that  the  generating  station 
will  be  ready  to  deliver  15,000  hp  in  July  of  the  present  year. 

In  the  water  power  development  William  Barclay  Parsons  and 
George  E.  Evans  have  acted  as  consulting  engineers.  Charles  E. 
Parsons  is  chief  engineer  in  charge  of  the  work.  To  Eugene  F. 
Ashley,  president  of  the  Hudson  River  Water  Power  Company,  the 
conception  and  execution  of  this  great  generating  and  transmission 
system  is  primarily  due.  Chief  Engineer  Parsons  and  other  officials 
of  the  company  have  extended  every  courtesy  for  the  collection  of 
the  above  facts. 


When  the  Hudson  at  Spier  Falls  and  other  adjacent  points  shall 
have  been  made  to  yield  up  its  energy  for  useful  work,  electrical 
supply  in  the  cities  named  will  be  largely  independent  of  coal. 


A  Note  on  Three-Phase  Power  Measurement. 


By  F.  a.  Fish. 

IT  is  well  enough  known  that  the  power  of  a  three-phase  circuit 
may  be  measured  by  two  wattmeters  connected  as  in   Fig.   i. 
The  wattmeter  readings  will  be: 
W^  =  /a  E  cos  (4>  +  9i)  and  H^^=/i  E  cos  (<i>  —  B  ) 

In  the  case  of  balanced  circuits,  /a  ■=  h  and  0,  =  0    =  30°. 

In  certain  cases,  notably  that  of  lightly  loaded  induction  motors, 
the  angle   (<I)  -f  e^)   may  become  greater  than  go"  and  the  watt- 
meter   reading,    W ^,    therefore    negative.     It   sometimes    becomes   a 
question,    therefore,    as    to 
whether  Wi  shall  be  added 
to  or  subtracted  from  W^  to 
obtain   the  true  power.     In 
making  some  measurements 
recently,  the  writer  kept  the 
series     coils     of    the    watt- 
meters shunted  except  when 
taking  readings,  and  it  was 
noted   that   as  the  angle  of 
lag   was   increased,  and   the 

readings  of  one  of  the  wattmeters  approached  zero,  shunting  the 
series  coil  caused  the  needle  to  swing  across  the  zero  and  give  a 
negative  reading.  The  load  in  this  case  happened  to  be  a  three-phase 
synchronous  motor  and  the  lag  was  controlled  by  the  field  excitation. 
On  further  increasing  the  lag  so  that  the  normal  reading  was  nega- 
tive and  the  connections  had  to  be  reversed,  the  effect  of  shunting  the 
series  coil  was  to  increase  the  reading,  whereas,  so  long  as  the  read- 


FIG.    I, — DI.\GK.\M    OF   CONNECTIONS. 


FIG.    2. — MEASURING    THREE-PHASE    POWER. 

ings  were  positive,  the  effect  was  to  decrease  the  reading.  These 
facts  at  once  suggested  a  means  of  determining  easily  whether  a 
wattmeter  reading  in  a  doubtful  case  was  positive  or  negative,  and 
also  raised  the  question  as  to  the  theoretical  correctness  of  the 
method.  The  following  reasoning  seems  to  establish  the  latter  for 
the  given  case,  although,  as  will  be  pointed  out,  conditions  may  exist 
under  which  it  will  not  hold. 

In  Fig.  2  let  O  C  represent  the  line  e.m.f.,  O  P.  in  phase  therewith. 
the  current  through  the  pressure  coil  of  the  wattmeter  and  01  the 
line  current.  The  product  oi  0  P  and  the  projection,  upon  O  C  ex- 
tended, of  the  current,  O  I,  through  the  series  coil  will  be  proportional 
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to  the  wattmeter  reading.  It  is  evident  from  the  fujiirc  thai  this  i)ro- 
jcctioii  may  be  lartjer  wlicii  ihc  coil  j.s  sluiiilcd  tliaii  when  not,  al- 
tliough  the  vahic  ot  the  curicnl  in  the  coil  will  be  much  !>nialler.  The 
vector,  O  S,  reiircscnts  the  i)rissiire  aclinK  on  tlie  wallnictcr  coil  and 
shunt;  the  current,  O  1,  in  the  !>erics  coil  will  lag  behind  this  by  the 


angle,  tan 


A' 


where  Lxv  and  K  arc  the  reactance  and  resistance  of 
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FIG.  3. — coil.  IN  SKRIKS  WITH  W.Mr.MKTKK. 


the  coil;  the  current,  O  A  will  be  in  phase  with  O  S,  assuming  no  re- 
actance in  the  shunting  circuit,     it  will  be  observed  that  while  the 

reactance  of  the  watt- 
meter coil  is  not  large 
c  II  o  u  g  h  to  materially 
change  the  lino  current 
or  its  lag  angle,  its  value 
relative  to  that  of  llic 
siuiiuing  circuit  may  be 
largo  enough  to  throw 
its  current  considerably 
behind  the  current  in  the 
shunt  circuit,  and  therefore  behind  the  resultant  or  line  current,  since 
the  two  latter  currents  are  nearly  in  phase  with  each  other.  It  will  bo 
further  noted  that  when  O  Is  reaches  90°  lag  behind  O  P,  the  projec- 
tions of  O  la  and  O  1  will  become  equal  and  the  wattmeter  reading 
will  not  be  changed  by  shunting.  If  the  angle  (<[>  +  c^)  increase  be- 
yond this  limit,  the  readings  will  be  decreased  just  as  they  are  for 
angles  less  than  go°. 

It  is  evident  that  if  the  sluintiiig  resistance  be  too  low  the  current 
in  the  series  coil  will  be  decreased  so  much  that  the  range  of  use- 
fulness of  the  principle  will  be  greatly  reduced ;  if  the  shunting  ele- 
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nient  have  a  reiictancc  such  that  tiie  rati 


y? 


for  it  approaches  the 


corresponding  ratio  of  the  series  coil,  its  effect  is  again  lost;  and 
still  again,  if  the  reactance  of  the  series  coil  is  much  smaller  than 
its  resistance  the  angle  between  the  currents  will  be  so  small  as  to 
produce  no  appreciable  effect.  All  three  of  these  objections  may  be 
overcome  by  the  single  expedient  of  putting  in  series  with  the  watt- 
meter a  low-resistance  coil  of  considerable  reactance  (not  enough 
to  materially  alter  the  circuit  conditions)  and  shunt  them  both  with 
a  non-reactive  resistance  of  such  a  value  as  to  reduce  the  wattmeter 
current  only  to  say  yi  or  %  of  its  line  value.  Fig.  3  illustrates  how 
this  may  be  done  without  introducing  any  material  infliience  on  the 
circuit. 


In  the  cane  uf  the  Whitney,  a  shunt  of  about  .01  ohm  directly 
across  Ihc  lerininals  increased  the  readings  for  lags  from  go"  to  105°, 
while  the  introduction  of  additional  reactance  and  a  shunt  of  .02 
ohm  caused  the  readings  tu  be  increased  until  the  lag  reached 
about  130". 

It  should  be  remarked  that  the  increase  of  readings  in  all  these 
cases  amounted  to  from  10  per  cent,  to  25  per  cent.,  so  that  the  effect 
was  easily  noticeable  even  where  the  power  was  considerably  un- 
steady. 

In  order  to  adapt  this  method  to  practical  purposes,  an  instru- 
ment might  be  made  tu  be  used  in  connection  with  the  wattmeter, 
comprising  a  reactive  coil,  either  with  or  without  iron,  a  non- 
reactive  resistance  and  a  switch;  these  to  be  suitably  encased  with 
toriiiinals  for  connecting  to  the  wattmeter  and  to  the  line,  and  so 
arranged  that  in  one  jiosition  of  the  switch,  the  reactive  coil  is  short- 
circuited  and  the  shunt  circuit  open,  and  in  the  other  position  the 
reactive  coil  is  thrown  in  series  with  the  wattmeter  coil  and  the 
non-reactive  resistance  is  shunted  around  them.  Such  an  arrange- 
ment is  shown  in  diagram  in  Fig.  4.  In  case  sufficient  reactance 
could  be  produced  without  the  use  of  iron,  the  above  combination 
might  well  be  included  in  the  same  case  with  the  wattmeter. 

It  will  have  been  observed  that  the  underlying  principle  of  the 
whole  scheme  is  to  increase  the  angle  between  the  current  in  the 
pressure  coil  and  that  in  the  series  coil  of  the  wattmeter;  therefore, 
if  the  lead  of  the  former  current  can  be  increased,  the  result  will 
be  the  same  as  in  the  method  above  described.  This,  it  is  found, 
may  be  readily  accomplished  by  inserting  a  suitable  capacity  in  series 
with  the  pressure  coil. 

The  diagrams  of  Fig.  5  show  that  when  (<]>  -f  0)  is  less  thai* 
90°,  i.  e.,  the  wattmeter  reading  is  positive,  the  reading  will  be 
decreased  by  inserting  capacity  in  the  pressure  circuit,  not  only 
on  account  of  reducing  the  value  of  the  current,  but  by  increasing 
the  angle  between  the  pressure  current  and  the  line  current;  also 
that  when  the  reading  is  negative  ([*-(-  '>]  greater  than  90°)  it 
may  be  increased  by  the  introduction  of  capacity,  in  spite  of  a  reduc- 
tion of  the  value  of  the  current. 

It  will  be  understood  that,  in  order  to  get  the  best  results,  the 
amount  of  capacity  used  must  be  governed  by  the  resistance  of  the 
pressure  circuit,  but  in  the  case  of  the  two  wattmeters  mentioned 
above,  and  also  of  a  Thomson  inclined  coil  wattmeter  of  i,6ck> 
watts  capacity,  2  or  3  microfarads  answered  about  equally  well  for 
all  of  them  through  a  very  wide  range  of  lag  angles  (up  to  130°). 
The  increase  in  the  readings  by  this  method  was  about  the  same 


FIG.    5. — EFFECT  OF   I.VSERTIXG   C.\PACITV. 
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FIG.  4. — DI.\GR.\M  OF  SUGGESTED  INSTRUMENT. 

In  order  to  determine  how  well  ordinary  commercial  wattmeters 
would  adapt  themselves  to  this  method,  tests  were  made  on  a 
Weston  7.5-kw  and  on  a  Whitney  dynamometer  type  6-kw  instru- 
ment. It  was  found  that  a  shunt  of  about  .004  ohm  placed  directly 
on  the  terminals  of  the  series  coil  of  the  Weston  would  cause  an 
increased  reading  if  the  total  current  lagged  between  90°  and  94°, 
while  if  a  reactance  of  half  a  dozen  turns  of  heavy  wire  around 
an  iron  wire  core  about  an  inch  in  diameter  w^ere  put  in  series  and 
the  two  shunted  with  about  .02  ohm,  the  readings  would  be  increased 
if  the  current  lagged  anywhere  between  90°  and  120°. 


FIG.   O. — DIAGR.\M    OF   CONNECTIONS. 

as  for  the  first  method  described.  When  a  multiplier  had  to  be 
used  with  the  wattmeter,  the  effect  was  found  to  be  decreased  only 
to  a  small  degree. 

In  applying  this  method  practically,  the  condenser  might  very  well 
be  included  in  the  wattmeter  case  and  connections  made  as  in  Fig. 
6,  where  A'  represents  a  key  which  normally  stands  closed,  but  on 
pressing,  introduces  the  condenser  into  the  pressure  circuit.  Or 
the  condenser  and  key  may  be  made  up  as  a  separate  instrument,  as 
in  the  other  method,  and  would  thus  be  available  for  more  than 
one  wattmeter. 


Union  Delegate  Blackmail 


Blackmail  charges  have  been  brought  by  officers  in  Xew  York,  with 
details.  Mr,  Charles  L.  Eidlitz,  of  the  special  committee  appointed 
by  the  Building  Trades  Employers'  Association,  to  take  charge  of 
cases  of  extortion  against  labor  leaders,  now  states  that  he  had  sev- 
eral affidavits  in  reference  to  corruption  among  representatives  of  the 
electrical  workers.  "These  affidavits  are  so  strong,"  said  Mr.  Eidlitz, 
"that  a  committee  from  the  electrical  workers  did  not  care  to  hear 
them  read.    They  will  be  presented  to  the  District  Attorney." 
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Telephone  Exchanges — V. 


Bv  Arthur  V.  Amton,  C 


THERE  is  aiiollicr  properly  which  iron  exhibits  under  magnetic 
influence,  which  plays  an  important  role  when  this  metal  is 
subjected  to  rapidly  alternating  electric  currents  such  as  con- 
stitute the  bulk  of  the  line  currents  in  telephone  circuits  If  a  piece  of 
iron  entirely  in  a  neutral  condition  be  subjected  to  a  slowly  increasing 
magnetic  field,  the  curve,  A,  in  Fig  13,*  shows  that  the  flux  through 
the  iron  gradually  increases  until  it  becomes  practically  saturated 
and  thereafter  the  flux  changes  with  relative  slowness.  If  after  such 
magnetization  the  magnetizing  force  is  decreased  to  zero,  it  is  found 
that  the  iron  does  not  at  once  return  to  its  original  condition,  but 
on  the  contrary  retains  more  or  less  of  the  magnetism  which  it  has 
acquired,  and  that  in  order  to  destroy  this  magnetism,  and  to  enable 
the  piece  to  assume  its  original  condition  of  neutrality,  a  very 
sensible   amount   of  demagnetising  force  must  be  applied.     Fig.    15 
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FIG.   15. — MAGNETIC  CYCLE  KOR  STEEL. 

is  an  illustration  of  the  way  in  which  a  piece  of  steel  behaves  under 
changing  magnetic  conditions.  In  this  illustration  the  horizontal 
scale  shows  the  magnetomotive  force.  3C,  while  the  vertical  scale 
indicates  the  resulting  flux,  (R.  These  scales  are  plotted  from 
zero  in  the  center  of  the  diagram  to  show  both  positive  and  negative 
values.  If  we  imagine  a  piece  of  neutral  metal  placed  in  space  con- 
taining no  magnetic  field,  its  condition  will  be  represented  by  the 
zero  point  of  the  diagram,  and  if  now  a  magnetic  force,  3C  (by  a 
coil  and  battery)  be  gradually  applied  and  increased  as  represented 
along  the  axis  of  X.  the  induction  will  follow^  the  line  0  G  A,  which 
is  similar  to  the  A  curve  shown  in  Fig.  13.  Suppose,  when  the  mag- 
netizing force  reaches  100  that  it  be  gradually  decreased  in  the  same 
manner  that  it  was  applied,  it  is  then  found  that  the  induction  in 
the  metal  does  not  return  along  the  line  A  G  O,  but  on  the  contrary 
decreases  much  less  rapidly  than  it  rose.  With  the  first  application 
of  magnetic  field,  when    3C    reached   10,  the  induction   was  800;   at 

•  Sec  p.nge   io:i,  June   13.  for  this  figure. 


30  it  was  3,750;  at  70  it  was  10,100,  and  rose  to  12,700  at  3C  =  lOO. 
Let  us  suppose  at  this  point  that  the  magnetizing  force  be  arrested 
and  decreased  at  exactly  the  same  rate  that  it  was  originally  applied, 
under  these  circumstances  the  induction  instead  of  returning  the 
same  way,  along  the  line  AGO,  follows  quite  a  different  path,  A  D  B, 
and  even  when  the  magnetizing  force  has  been  reduced  to  o,  remains 
at  9,500.  Now,  in  order  to  return  the  piece  to  its  otiginal  neutral 
condition,  it  is  necessary  to  apply  a  negative  magnetizing  force,  rep- 
resented by  O  K',  and  as  this  force  increases  the  induction  falls 
along  the  line  B  K' ,  so  that  the  bar  does  not  finally  reach  its  original 
state  until  a  negative  force  of  40  has  been  applied.  If  now  the 
negative  magnetizing  force  be  still  further  increased  a  negative 
induction  is  created  and  the  piece  passes  through  similar  magnetic 
cycle  on  the  negative  side  of  the  axis  of  X.  If  we  imagine  the 
magnetizing  force  to  continually  vary  from  positive  to  negative  in 
the  manner  indicated,  the  magnetic  condition  of  the  iron  will  follow 
in  a  scries  of  cycles  that  are  graphically  represented  by  A  K'  A'  K  A. 
Evidently  to  cause  the  metal  to  pass  through  this  cyclical  change 
requires  an  expenditure  of  energy,  which  is  derived  from  the  electric 
current  that  excites  and  maintains  the  changing  magnetic  field,  and 
the  area  of  the  diagram  shows  the  amount  of  energy  which  is  thus 
expended  in  doing  internal  work  upon  the  molecules.  The  result  of 
this  work  is  to  set  up  some  obscure  form  of  molecular  friction  that 
manifests  itself  as  heat,  and  under  long-continued  and  rapidly  alter- 
nating magnetomotive  forces,  pieces  of  iron  become  intensely  hot. 
This  energy  is  dissipated  by  radiation  and  cannot  be  usefully  em- 
ployed in  any  electromagnetic  mechanisms.  The  reader  will  at  once 
argue  that  a  bit  of  soft  iron  will  thus  waste  much  less  energy  than 
hardened  steel.  Such  is  precisely  the  verdict  of  experiment,  and  in 
Fig.  16  a  portion  of  a  similar  curve  is  shown  for  a  piece  of  soft  iron. 
To  save  space  Fig.  i6  only  includes  the  portion  of  the  curve  on  the 
positive  side  of  the  X  axis.  The  vertical  scale  is  exactly  the  same 
as  in  Fig.  15,  but  the  horizontal  scale  is  magnified  ten  times.  If  this 
were  not   done  the   loop   formed   hy    the    rising   and    falling   lines  of 
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FIG.    16. — MAGNETIC  CYCLE  FOR  SOFT  IRON. 

magnetization  would  be  so  close  together  for  the  iron  as  to  be  almost 
imperceptible  because  to  produce  an  induction  of  12,500  in  steel 
required  lOO  gausses,  but  in  the  iron  only  8,  and  it  is  easy  to  see  by 
inspection  that  the  steel  loop  averages  nearly  twenty  times  as  wide 
as  the  iron  one.  Evidently  the  area  of  such  a  diagram  is  a  measure 
of  the  e.xpenditure  of  energy  employed  to  perform  the  magnetic 
cycle.  To  this  phenomenon  Prof.  Ewing  has  given  the  name  of 
hysteresis.  In  a  telephone  receiver  it  is  the  function  of  the  line 
current  to  create  alternating  magnetomotive  forces  by  the  coil  w'hich 
surrounds  the  magnetic  system,  and  it  is  obvious  that  a  certain 
amount  of  this  energy  must,  therefore,  be  dissipated  in  the  hysteretic 
losses  in  the  material  that  forms  the  magnets.  As  the  magnetomotive 
forces  developed  by  the  line  currents  are  very  small  in  comparison 
with  the  magnetomotive  force  of  the  entire  magnetic  system  of  the 
receiver,  it  is  impossible  for  them  to  carry  the  magnet  through  a 
complete  hysteretic  cycle,  such  as  is  shown  in  Figs.  15  and  16.  But 
liie  iron  is  carried  through  a  small  portion  of  such  a  cycle,  which 
is   represented   in   botli    illustration^   by   the   loop  A  E  C  F  A.     Thus 
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Mippusf,  ill  Imk.  15,  tliat  alter  llic  iiiaKiu-toinotivc  force  liUh  reached 
an  ititriisity  of  100,  it  lie  rciliiced  to  o,  and  then  he  incrcaiied  tu  100, 
the  Mux  will  follow  the  path  ./  lit'  I'  A.  Similarly  in  Fig.  ib,  if  the 
iiiaKiu-toniutive  force  be  carried  to  15,  then  decreased  to  zero  and 
then  increased  again  to  15,  the  induction  follow.s  the  line  A  li  C  !•  A 
on  that  diuKrain.  and  an  amount  of  enerKy  which  is  re|irescnted  by 
the  areas  of  these  loops  will  be  dissipated.  While  such  losses  arc 
MUall  they  are  si){niticant  when  it  is  remembered  that  the  energy  de- 
veloped in  the  line  current  is  exceedingly  minute,  and  il  is  only  by 
the  exercise  of  the  greatest  possible  economy  in  losses  in  every  direc- 
tion that  improvement  in  telephone  receivers  can  be  made.  So  it  is 
desirable  to  secure  for  the  magnetic  system  such  a  metal  as  will  show 
the  highest  degree  of  sensitiveness  to  the  feeble  line  currents,  and 
will  simultaneously  waste  the  smallest  fraction  of  this  energy  in 
hysteresis. 

The  curves  of  Figs,  ij,  15  and  id  show  that  soft  iron  is  much 
more  sensitive  to  slight  changes  in  magnetism ;  exhibits  a  much 
smaller  opposition  to  magnetic  tUix ;  and  dissipates  far  less  energy 
in  hysteresis  than  steel.  Sonic  of  the  earlier  forms  of  receivers  were 
arranged  to  have  one  pole  of  the  magnets  carry  the  line  coil,  while 
the  other  was  attached  to  the  diaphragm.  This  design  comprised  a 
magnetic  system  having  groat  reluctance  and  largt  hysterctic  losses. 
As  one  pole  was  magnetically  attached  to  the  diaphragm,  the  latter, 
unless  very  thick,  became  supersaturated  with  the  flux  from  the 
magnet,  and  was  correspondingly  insensitive  to  the  field  variations 
produced  by  the  line  current.  We  are  now  in  a  position  to  under- 
stand the  logic  of  the  later  models  in  which  the  magnet  carries  two 
soft  iron  pole  pieces  on  which  the  field  coils  are  wound.  The  office 
of  the  magnet  is  to  create  such  a  field  as  will  maintain  all  of  the 
magnetic  system  in  its  most  sensitive  condition  or  state  of  unstable 
magnetic  equilibrium.  Hence  the  permanent  magnet  as  a  generator 
of  the  necessary  magnetomotive  force  must  have  such  dimension  in 
relation  to  the  air-gap  and  diaphragm  as  will  maintain  the  latter  in 
its  most  susceptible  condition.  The  proportions  of  the  magnet  will, 
therefore,  depend  in  the  thickness  and  permeability  of  the  pole  pieces 
and  diaphragm  and  the  length  of  the  air-gap.  The  pole  pieces  form 
that  portion  of  the  magnetic  system  directly  aflfected  by  changes 
in  the  line  current.  They  must,  in  addition,  transmit  to  the  air-gap 
the  flux  created  by  the  permanent  magnet  that  shall,  so  to  speak, 
sensitize  the  diaphragm.  Hence  the  pole  pieces  must  have  such  a 
section  in  proportion  to  permeability  as  normally  to  be  in  the  most 
susceptible  condition  to  respond  to  the  line  currents ;  they  must  be 
of  such  a  material  as  will  give  the  greatest  value  to  fi;  and  dissipate 
the  least  quantity  of  energy  by  hysteresis.  To  make  the  whole  ap- 
paratus as  sensitive  as  possible  the  air-gap  must  be  as  short  as  is 
consistent  to  allow  the  diaphragm  to  make  its  greatest  range  of  vibra- 
tion without  actually  touching  the  pole  pieces  to  avoid  any  blurring 
of  its  vibrations  and  prevent  the  possibility  of  magnetic  adherence  to 
the  pole  pieces;  lastly,  the  diaphragm  must  be  designed  to  contain 
as  large  a  volume  of  the  most  permeable  material  as  is  consistent 
with  the  acoustic  principles  to  be  presently  developed.  We  are  now- 
prepared  to  consider  materials  and  methods  of  constructing  perma- 
nent magnets,  pole  pieces  and  diaphragms. 


Analysis  ol  ilic-  Detroit  Municipal  Lighting  Fi(<urcs. 


Magnetic  Pole  Expedition. 


The  whaling  ship  Gjoa,  with  Capt.  Ammundsen's  magnetic  North 
Pole  expedition  sailed  from  Christiania,  Norway,  June  17.  The  ex- 
pedition will  first  go  to  King  William's  Land,  on  the  eastern  coast 
of  Greenland,  and  will  thence  proceed  for  Behring  Strait.  The 
expedition  was  characterized  by  Prof.  Schmidt,  of  Berlin,  as  under- 
taking the  most  important  task  in  the  domain  of  terrestrial  mag- 
netism. It  is  planned  to  take  a  route  never  before  attempted.  While 
it  has  not  been  announced  that  the  expedition  is  designed  to  reach 
the  Pole,  if  Capt.  Ammundsen  is  able  to  follow  the  course  projected 
it  will  take  him  almost  directly  across  the  pole.  Capt.  Ammundsen, 
who  is  a  Norwegian,  was  the  first  officer  of  the  Belgica  in  Gerlach's 
Antarctic  expedition  of  1897-99.  After  his  return  he  consulted  with 
Prof.  Neumayer,  of  Hamburg,  the  leading  authority  on  terrestrial 
magnetism,  who  informed  him  that  expert  determination  of  the 
earth's  magnetic  North  Pole  would  be  of  the  very  greatest  value  to 
science.  The  fitting  out  of  the  expedition  which  has  just  left  Chris- 
tiania. followed.  The  Gjoa  is  one  of  the  strongest  and  best  vessels 
of  the  Arctic  fleet.  She  can  be  handled  by  a  crew  of  seven,  is  fitted 
with  an  auxiliary  petroleum  engine,  and  is  equipped  for  a  four  years' 
stav  in  the  .Arctic  regions. 


KKI-I.V    or   CUMMIS.SIUNKK    INl.KAM    A.NII   KKJOINDKR. 

My  attention  has  been  called  to  an  "analysis  of  the  seventh  annii:il 
report  of  the  Public  Lighting  Cominiasion,  Detroit,  Mich.",  that 
appears  on  pages  354  and  3sy  of  your  journal  of  February  28,  lyoj, 
occupying  i)\'j  columns.  In  your  editorial  discussion  of  the  analysis 
on  the  first  and  second  editorial  pages  of  same  number  you  say  "noth 
ing  permanent  is  to  he  gained  in  it  (public  lightiiiK)  by  concealing 
the  facts  as  to  its  real  cost,  by  whomsoever  produced," 

Speaking  as  one  of  them,  I  wish  to  say,  the  Public  LightiiiK 
Commission  of  Detroit  agrees  with  Dickens,  that  "facts  alone  are 
wanted  in  life.  Plant  nothing  else  and  root  out  everything  else." 
We  welcome  advice  in  getting  at  the  real  facts  and  appreciate  the 
assistance  ollered  us  by  this  carefully-written  and  scholarly  criti- 
cism of  our  seventh  annual  report.  The  public  generally  arc  also 
entitled  to  the  facts,  for  to  quote  Lieut.  J.  H.  Gaboon,  past  president 
National  Fleclric  Light  Association,  "Cities  arc  still  threshing  over 
the  old  ground  of  whether  it  will  pay  them  to  build  their  own  plant 
to  light  their  own  streets"  (Municipal  Affairs,  Vol.  VI,  No.  4),  so 
I  respectfully  ask  that  you  give  the  following  statement  the  same 
publicity  you  did  the  analysis  above  referred  to: 

TllK   NUMBER  OF    LA  MI'S. 

The  a\craKe  mniiber  of  arc  lamps  in  use,  according  to  seventh 
annual  report,  was  2,133;  the  analysis  claims  the  correct  number 
should  have  been  2,082.  This  claim  is  made  by  assuming  that  one- 
half  of  58  lamps  on  Belle  Isle  should  be  deducted  from  the  average 
number  of  arc  lamps,  because  the  lamps  on  Belle  Isle  do  not  bum 
after  midnight,  also  deducting  "22  lamps  in  buildings,"  making  a 
total  of  51. 

The  average  number  of  arc  lamps  in  operation  on  Belle  Isle  for 
the  year  was  yj-  If  't  's  reasonable  to  deduct  one-half  the  number 
of  lamps  because  they  burn  but  half  the  time,  the  deduction  should 
be  one-half  of  37,  not  one-half  of  58,  but  since  the  total  operating 
expense  for  the  past  six  years  averages  70  per  cent.,  as  fixed,  and  30 
per  cent.,  as  variable,  one-half  of  the  variable  expense  only  should 
be  deducted,  which  leaves  85  per  cent.- as  the  cost  of  operating  these 
lamps;  85  per  cent,  of  37  is  31.45  lamps  on  Belle  Isle. 

The  number  of  lamps  in  station  is  seven.  The  balance  are  located, 
5  on  Belle  Isle  Dock,  3  in  Western  Market,  4  in  Eastern  Market, 
lighting  surrounding  streets,  as  well  as  the  sheds;  2  in  Waterworks, 
and  I  in  City  Hall;  all  are  operated  all  night  and  would  be,  if  under 
contract;  therefore,  to  deduct  these  15  is  plainly  an  error.  As  re- 
gards the  "22  lamps  in  buildings,"  from  the  critic's  point  of  view, 
comparing  the  cost  with  public  lights  furnished  under  contract,  the 
lamps  in  station  should  properly  be  deducted,  for  there  need  be  no 
station  if  lights  were  contracted  for. 

From  average  number  of  arc  lamps  (page  9,  2,133),  deduct  5^ 
to  bring  the  average  number  of  lamps  on  Belle  Isle  to  31}^,  and  7 
for  lamps  used  in  Public  Lighting  Plant,  leaving  2.133  less  12J/2,  or 
2.i20j/i,  as  the  actual  average,  which,  used  as  the  divisor,  makes 
the  cost  of  an  arc  lamp  $64.20,  not  $65.32,  as  stated  in  analysis. 

DEPRECIATIOX. 

The  charge  of  3  per  cent,  on  total  investment  for  depreciation  is 
ample  to  take  care  of  same  considering  the  fact  that  the  cost  of 
maintenance  and  replacement,  are  charged  to  operating  cost,  and 
the  plant  is  kept  in  first-class  condition,  while  items  figure  in  oper- 
ating cost  that  could  be  charged  to  extensions,  as  they  go  to  extend 
our  lines,  some  of  which  I  will  refer  to  later. 

Depreciation  is  always  debatable  ground,  as  for  instance  to  again 
quote  Lieut.  Gaboon,  of  the  National  Electric  Light  Association,  in 
speaking  of  private  electric  light  companies  (page  6.16  ibed),  he 
says :  "What  profits  were  made  were  promptly  paid  out  in  divi- 
dends, and  nothing  was  set  aside  for  the  replacement  of  apparatus. 
Depreciation  was  never  thought  of;  hence,  the  burden  on  the  electric 
light  plant  is  much  heavier  than  on  any  other  form  of  manufacturing 
plant."  There  is  and  has  been  no  motive  for  this  policy  in  reference 
to  Detroit's  Public  Plant,  which  is  not  run  for  such  profit,  every 
incentive  prompting  the  management  in  quite  an  opposite  direction. 
There  is  no  depreciation  that  is  not  taken  care  of  either  in  the  depre- 
ciation charge  or  in  the  operating  expense.  Amounts  charged  to 
operating  cost  and  expended  for  maintenance  and  replacement  dur- 
ing the  year  (7th  annual  report)    (see  table  on  next  page). 

The  amount  annually  represented  by  maintenance  and  replacemen 
included  in  operating  cost  and  the  depreciation  charge  leaves  the 
cost  of  lights   ($64.20)  a  very  attractive  figure  when  compared  with 
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prices  usually  charged  cities  under  contract ;  still  it  is  proving  ample 
to  duplicate  our  lines  and  apparatus  as  they  need  replacement;  our 

Buildings,     track,    dock,    etc $1,616.38 

Steam     plant     3,070.44 

Klectric    plant    959-05 

Miscellaneous  tools  and   machinery    828. 1 1 

Conduits     377-73 

Towers    and    lamp    posts    974-99 

Arc     lamps     2,0 1 7.68 

Lines   and    cables    4,562.18 

Total     $14,406.56 

Amount    charged    ofT    for    depreciation    24,073.17 

Total    for    maintenance,    replacement    and    depreciation    $38,479.73 

funds  for  extensions,  as  shown  by  report,  going  to  increase  capacity. 

VALUE   OF    PLANT 

The  present  net  value  of  the  plant  is  correctly  stated  in  the  report, 
as  it  is  the  total  cost  less  the  ample  depreciation  charge  explained 
in  preceding  paragraph.  Our  critic  is  mistaken  when  he  charges 
that  certain  items  of  investment  have  been  done  away  with,  and 
their  value  not  fully  written  off,  as  I  will  show  farther  on  when 
discussing  the  items  in  detail. 

.WERAGE  WATTAGE  PER  LAMP. 

For  fiscal  year  covered  by  seventh  annual  report,  the  total  hours 
of  lighting  (page  26)  were  3,744.04.  The  average  number  of  lamps 
(page  32)    were  2,133,  which  included  37  lamps  burning  until  mid- 


INCREASE  OK   LIGHTS. 

Percentages  of  increase  to  extension  of  incandescent  and  arc  light- 
ing system  mentioned  on  page  11  has  reference  to  the  number  of  arc 
lights,  incandescent  lights  and  motors  installed  during  the  year,  and 
not  to  the  output,  and  is  correct.  On  June  30,  1901,  the  total  number 
of  incandescent  lamps  in  public  buildings  was  6,948,  including  the 
lamps  used  in  decorating  and  in  welcome  sign  on  City  Hall.  On 
June  30,  1902,  the  total  number  of  incandescent  lamps  in  public 
buildings  was  11,780,  being  an  increase  during  the  year  of  over  69 
per  cent.  There  was  also  placed  in  public  buildings  during  the  year 
12  motors  with  a  total  of  35  hp,  which  is  equal  to  350  incandescent 
lamps,  making  the  increase  in  incandescent  service  over  74  per  cent. 

On  June  30,  1901,  the  total  number  of  arc  lainps  in  operation  was 
2,042;  during  the  year  there  was  installed  260,  making  the  total 
number  of  arc  lamps  in  operation  on  June  30,  1902,  2,302,  'icing  an 
increase  for  the  year  of  over  12  per  cent. 

COLLF.CTIONS  KRO.M    RENTALS,   ETC. 

In  reply  to  criticism  of  the  discrepancy  in  the  amount  received 
from  rentals  would  say  that  this  was  an  error,  the  letters,  etc.,  having 
dropped  out  of  copy  for  page  10  was  passed  at  final  proof  reading, 
omission  not  noticed.  The  amount,  $6,775.61,  is  correct,  being  the 
exact  sum  of  the  three  items  mentioned  on  page  70,  and  was  received 
from  sale  of  old  material,  incandescent  lighting  and  rentals 

COST  OF   PLANT   PER   ARC   LAMP. 

In  re[)ly  to  the  statement  that  the  cost  of  plant  per  arc  lamp 
should   be  $340.37   instead   of   $263.35,   as   given   in    seventh    annual 
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night   only;    consequently   being   equivalent    in   kilowatt-hours'   con-  report  of  the  Commission    (page  24^,  would  say  that  the  electrical 

sumption  to   iS'A  all-night  lamps,  so  the  average  number  of  lamps  capacity  of  the  plant  is  as  stated  in  report,  2,745  arc  lamps,  machinery 

burning  for  the  full  number  of  hours  reported  was  2,114}/^.     Divid-  r.nd  apparatus   being  in   first-class  condition,   and   capable   of  oper- 

ing  the  kilowatt-hours  fnentioncd  by  said  number  of  lamps  shows  ating  2,745  arc  lamps,  and  not  of  junk  value,  as  claimed  by  critic; 

an  average  per  lamp  at  station  of  463.8  watts,  deducting  from  which  and  on  the  capacity  of  the  plant  the  cost  as  stated,  $263.35.  's  correct. 

9  per  cent,  for  line  loss,  shows  a  net  wattage  per  lainp  at  lamp  ter-  By  allowing  a  certain  portion  of  the  plant  as  a  reserve,  as  for  in- 

minal  of  422.     This  average  is  about  6  per  cent,  below  the  claimed  stance  computing  the  cost  on  the  maximum   number  of  arc  lamps 

standard  of  450  watts  for  a  2,000-cp  lamp,  and  is  the  result  of  the  operated,  the  cost  of  course  would  be  correspondingly  more  and  is 

circuits  being  cut  to  9.2  amp.  after  midnight,  a  practice  which  has  ;ts  stated,  $340.37. 

been    followed    since    the    plant    was    established,    the    object    of    same  The   plant  capacity  given    in   the   fourth   annual    report    is    ....  1.337-5    K.W. 

being  to  save  in  operating  expenses  during  the  latter  half  of  night  Purchased  since: 

giving  the  most  light  the  first  half  when  most  needed.     The  per  cent.  °"^   ^''°\^-,\^.'-    »''""«'«'•    

,  .  .  J       -  1  r  ■  1  ■         -  -"'^    17S-K.\\.    Alternator    

ot  savmg  m  cost  durmg  the  year  on  account  of  cutting  the  circuits  One   --K.W.   Brush   arc  78-»     K  W 

to  9.2  amp.  after  midnight  is  as  follows  : 

The  average  kilowatts  saved  per  hour  on  the  entire  load  is  152.8,  gold  3  'ss-K.w.'  We'stinghouse.'  40  cycles ' '.^^'.  ^' '.'.'.'.'.'.'.'.'.        ^'les'^  k!w! 

which    for  one-half  the   total   hours   per   year    (1.872)    amounts   to  

286,041.6    kw-hours.      The    cost    of    coal    and    carbons    (only    items  *^"  ''■''"''    '•954-5  K.W. 

reduced)   for  the  year  was  $29,293.52,  or  $.008  per  kw-hour,  making  .Uggling  of  accounts. 

the  actual   saving  $2,288.33,  o.-  2.3  per  cent,  of  the  total   operating  The  inference  our  critic  makes  that  funds  appropriated  for  exten- 

cost.     Dividing  this   saving  by  the  correct  number  of  lamps,   viz.,  sions  and  betterment  have  been  used  for  operating  expenses  is  un- 

2,120.5,  shows  an  average  per  lamp  per  year  of  $1.08,  adding  which  generous,  for  had  he  desired  to  know  the  facts  before  making  his 

to  the  corrected  cost  previously  given,  viz.,  $64.20,  makes  the  cost  comments   he   could   have    ascertained   them   at    our   office    w-ithout 

for  2,000-cp  all  night,  $65.28.  trouble,  delay  or  expense.     It  is  a  public  office  and  all  such  requests 
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iiiiiili-  111  inisiiii  or  Ity  mail  rcicuc  iliic  atti-iitiiiii.  It  is  piililic  i>iii|( 
criy,  as  accessible  to  all  as  to  llic  Coininissiun  or  its  riiiployefs, 

The  kilowatt-capacity  of  ilif  plant  is  correct  at  i,<>54.5,  as  k'v'ch 
in  the  si-veiitli  animal  report.  The  item  in  the  fourth  annual  report 
refem-il  to  hy  the  writer  of  the  article  in  Tiik  Woki.d  and  I-^NiiiNKKH, 
is  the  sum  of  $4i,(;45,  which  was  alloweil  for  extension  of  the  arc 
afd  incaiulescent  service.  The  arc  lamps  and  iiicaiiilcscent  service 
wire  put  in,  hut  the  machinery  was  not  purchased,  which  left  a 
halance  of  $.'t;,«XK)  in  the  Puhlic  I-itjIitinK  I*'uiul,  with  which  in  n/ni 
775  kw  was  purchased  at  a  cost  of  $,?5,8(t.s  ;  the  bal.ince,  !i!<>.8<).s,  w.is 
tajjen  from  the  surplus  fr^iiii  .ippropi  i.ition  for  the  operation  of  the 
plant. 

The  $.17,000  appropriated  for  >car  lyoj  for  the  i)urchaso  of  ma- 
chinery has  not  been  expended,  .is  the  machinery  will  not  be  delivered 
before  July.  loo.V 

I.O.ST   T.VXKS. 

I'luler  this  heail  complaint  is  made  because  we  use  the  term  "prob- 
able assessed  value."  As  slated  in  the  sentence  of  which  the  above 
quotation  is  a  part,  "lost  taxes  are  based  upon  a  comparison  with 
the  assessed  values  of  other  plants  of  like  character,  similarly  located 
in  the  city,"  this  comparison  was  made  by  the  city  assessors  and  llie 
Commission,  and  the  sum  for  city,  county  and  State  ta.xes,  as  given 
in  the  report,  was  decided  upon  without  bias,  and  I  believe  is  fair. 
However.  I  submit  herewith  a  statement  showing  the  amount  of 
taxes  paid  by  the  ICdison  Illuniinating  Company,  of  this  city,  for  the 
same  fiscal  year,  together  with  its  kilowatt  capacity  and  the  rate  of 
la.x  per  kilowatt  capacity.  Also  the  amount  added  by  the  Public 
Lighting  Commission  in  the  seventh  aniuial  report  on  account  of 
lost  ta.xes,  the  kilowatt  capacity  of  the  public  plant  and  the  rate  of 
ta.x  per  kilowatt  capacity,  and  also  the  amount  overcharged  the 
Public  Lighting  Commission  in  comparison  to  the  rate  per  kilowatt 
capacity  as  paid  by  the  Edison   Illuniinating  Company. 

Ellison   Illuminating  Company: 

Taxes     $12,490.67 

K.    W.    capacity    5.257 

Tax  rate   per  K.   W.   capacity    2.37 

Public  lighting  commission: 

Lost    taxes,    added    $8,262.35 

K.    W.    capacity    i.gSA'A 

Tax  rate   per  K.    W.   capacity    4.23 

The  amount  the  Public  Lighting  Commission  would  have  charged 
if  at  the  same   rate  per  K.   W.  capacity  as   paid   hy   the   Edison 

Illuminating  Company    $4,622. 1 6 

Lost  taxes  added  to  cost  of  arc  lamp  in  seventh  annual  report 
exceeds  actual  taxes  paid  by  the  Edison  Illuminating  Company  of 
this  city  on   proportional  capacity    3,640.19 

Again,  by  comparing  our  charge  for  lost  taxes  with  the  taxes 
actually  paid  by  the  private  company  which  last  furnished  the  city 
its  lights,  and  which  probably  would  still  be  furnishing  the  city  its 
lights  had  the  city  not  installed  its  own  plant,  for  they  were  the 
lowest  bidders  on  a  10-year  contract,  it  is  found,  making  due  allow- 
ance for  increase  that  the  charge  is  more  than  ample.   • 

INCREASE    IN    "OUT.VCES." 

It  is  true  the  "outages"  increased  during  the  year  covered  by  the 
seventh  annual  report  over  the  preceding  due  to  interruptions  of 
service  while  changing  a  part  of  the  street  lighting  system  from 
direct-current,  open-arc  to  the  series-enclosed  alternating,  and  did 
not  result  from  our  reduction  in  the  cost  of  maintenance,  as  claimed. 
Our  records  show  that  this  exceptional  condition  accounts  for  75 
per  cent,  of  the  "outages"  for  the  year. 

The  following  tables  give  the  average  number  of  lamps,  total 
lamp-hours  out  and  average  lamp-hour  out  per  lamp  per  year,  for  the 
fiscal  years  1S97  to  1901,  inclusive,  as  operated  by  the  Public  Light- 
ing Commission.  Also  the  total  number  of  lamps  operated,  total 
lamp-hours  out  and  average  lamp-hour  out  per  lamp  per  year  for 
the  last  year  the  city  was  lighted  by  contract. 

Public  Lighting  Commission. 

Year.                .\v.  \o.  Lamps.  T't'I  lamp  hrs.  out.  Av.  Xo.  lamp  hrs.  out 

per  lamp  per  year. 

'897                              1-744  7465   hrs.   23  min.  4  hrs.    17   min. 

1898                              1.868  5-039  hrs.  43  min.  2  hrs.  42  min. 

•899                              1.963  6.138  hrs.   55   min.  3  hrs.   07  min. 

1900  2.035  4-092  hrs.    19  min.  2  hrs.  00  min. 

1901  2.133  6.825  brs.    19  min.  3   hrs.    12  min. 
Contract : 

1894  1.279  100.880  hrs.   00  min.  79  hrs.   00  min. 

WAGES   CORRECTLY   DISTRIBUTED. 

The  total  w-ages  charged  to  maintenance  and  repairs  as  published 


111  seveiilh  .uiiiii.il  liporl  is  correct.  (  )li  \>:im-  40  of  ihe  seventh 
annual  report  oi  the  Commission,  under  the  head  "Maintenance  and 
Repairs,"  is  a  list  of  employees,  but  anions  this  list  are  the  followiiiK  : 
One  conduit  man,  1  conduit  helper,  1  line  foreman,  5  liiiemeii,  I 
line  helper,  I  Kroiiml  man,  all  of  whom  not  only  work  on  niainteti.iiice 
and  repairs  to  lines  and  cables,  but  also  do  all  construction  work 
done  on  lines  and  cables.  Some  of  the  other  employees  in  this  list 
also  work  on  construction  work  at  times,  namely,  the  blacksmith, 
lathrmaii,  p.iiiiler.  and,  in  fact,  all  the  employees  mentioned  in 
.■irtiele,  do  more  or  less  work  on  construction  during  the  year.  The 
emplojees  mentioned  in  seventli  annual  report  were  those  in  the 
employ  of  the  Commission  on  June  30,  1902,  and  do  not  include  all 
the  men  employed  by  the  Commission  on  this  work  during  the  year. 

There  was  iiist.illed  by  our  employees  during  the  year  in  (piestion 
260  street  arc  lamps  and  service  was  connected  to  36  public  buildings. 

The  following  tables  give  the  correct  amounts  paid  for  labor  on 
arcounl  of  construction  and  maintenance  and  repairs,  and  agrees 
uitli  lime  cards  for  Ihe  fiscal  year  ending  June  30,  lyoj: 

Month.  .Maintenance       ConHtruction. 

and  repairs. 

July     $44598  $5,763-58 

August     632.62  1,007.85 

September     526.67  1,163.05 

October    927.61  i, 133-97 

November 678.07  1,192.48 

December     748.77  663.00 

January     711.71  709-65 

February     848.78  409.19 

March    1,117.34  102.19 

April     994.62  226. 1 5 

May    «, 1 15-35  189.49 

June    967-96  341.66 

Totals     $9,715.48  $12,903.26 

COSTLY  POLE  LINE   WAS   NOT    ABANDONED. 

Ill  reply  lo  the  statement  that  one  costly  pole  line  has  been  prac- 
tically abandoned,  would  say  that  this  must  have  reference  to  our 
west  side  pole  line,  which  carried  a  number  of  circuits,  some  of  which 
have  been  transferred  to  conduits.  Only  the  cable  purchased  for 
the  conduits  was  charged  to  extensions,  the  labor  and  other  material 
for  installing  same  was  charged  to  maintenance,  as  was  also  the 
time  consumed  in  transferring  such  wires  as  were  transferred  from 
the  poles  to  other  lines.  The  poles  and  the  balance  of  these  wires 
that  were  on  them  are  still  in  use,  no  wires  or  poles  have  been  dis- 
carded.    They  are  now  being  used  for  local  purposes. 

THE   $100,000    SE.VSATION. 

In  replying  lo  the  statement  that  the  Commission  are  now  dis- 
carding $100,000  worth  of  machinery  and  lamps,  would  say  the  facts 
are,  the  only  machinery  discarded  were  three  55-kw  alternators, 
two  lOO-light,  direct-current  arc  machines,  and  225  open  direct- 
current  arc  lamps,  all  of  which  originally  cost  $11,425.  They  were 
sold  for  $2,772.89.  Add  to  this  the  3  per  cent.,  which  was  charged 
off  annually  for  seven  years,  which  amounts  to  $2,399.25,  shows  a 
loss  of  $6,252.86,  which  w'ill  be  charged  to  operation  this  year,  and 
next  as  withdrawn  and  delivered  to  purchaser,  but  will  be  largely 
offset  by  the  reduction  in  operating  expense  resulting  from  the 
change. 

.MISLEADING    STATEMENTS. 

In  commenting  on  this  statement  made  on  page  10  of  report,  "A 
saving  of  expenditure  formerly  made  by  other  agencies  of  the  city 
government  and  now  saved  by  virtue  of  the  existence  of  this  Com- 
mission, makes  a  further  reduction  in  cash  cost."  Our  critic  says, 
the  statement  is  misleading  and  incorrect.  Since  no  such  deduction 
figures  in  the  challenged  cash  cost  per  arc,  as  given  on  page  9  of  the 
report,  I  leave  the  reader  to  decide  who  it  is  that  is  attempting  to 
mislead. 

But  since  he  has  raised  the  question :  has  the  city  saved  in  doing 
its  own  lighting  the  sum  $r,200  he  wrongully  infers  has  been 
deducted  from  the  amount  given  as  the  cash  cost  per  year  ? 

Contracts  for  public  service  do  not  enforce  themselves,  and  even 
though  all  the  agencies  of  the  city  government  that  can  be  brought  to 
bear  upon  the  contractors  are  appealed  to,  the  result  as  seen  in  the 
history  of  contract  lighting  is  sometimes  disappointing.  Bribery, 
bargains  and  boodle  too  often  become  a  factor  in  city  lighting,  as 
it  was  in  the  closing  hours  of  contract  lighting  in  this  city,  and  is 
now  in  some  cities,  as  witness  the  following  dispatch  in  Detroit 
Free  Press,  dated  Saginaw,  Mich.,  May  10: 

"The  grand  jury,  as  reported  Saturday  night,  returned  a  grist  of 
indictments. 
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"Aldcniian  James  Lester — Two  indictments ;  accepting  a  bribe  in 
connection  with  the  electric  hgliting  deal  and  offering  $5,000  bribe 
to  Thomas  Nickels  in  the  bridge  matter. 

"Alderman  Frank  Starkweather — Accepting  bribe  in  connection 
with  the  electric  lighting  deal. 

"Ex-Alderman  James  Willhite — Accepting  bribe  in  connection  with 
the  electric  lighting  deal. 

"Ex-Alderman  Lave  M.  Stine — Accepting  bribe  in  connection  with 
the  electric  lighting  deal. 

"Ex-Alderman  John  Heman — Bribing  Aldermen  McCrea,  Stine  and 
Willhite  in  connection  with  the  electric  lighting  deal. 

"Ex-Alderman  Fred  C.  Peters — Accepting  bribe  in  connection  with 
the  electric  lighting  deal. 

"Ex-Alderman  Charles  H.  Bird — Accepting  bribe  in  connection 
with  the  electric  lighting  deal. 

"Ex-Alderman  James  McCrea — Acceptmg  bribe  in  connection  with 
the  electric  lighting  deal." 

Again  : 

Is  $1,200  an  unreasonable  sum  to  expend  in  sustaining  cities' 
rights  under  a  lighting  contract  when  the  outage  the  last  full  year 
in  Detroit  with  contract  lighting  was  over  $100,000  with  1,279  lights 
burning,  and  was  less  than  $7,000  the  reported  year  under  public 
lighting,  though  there  were  over  2,000  lights  burning? 

THE  INVESTMENT  VIEWPOINT. 

In  reply  to  the  statement  that  Detroit's  municipal  lighting  plant 
is  earning  the  city  4  per  cent,  on  the  investment,  I  will  quote  Mr. 
Joseph  E.  Lockwood,  president  of  the  Michigan  Electric  Company, 
who,  I  am  sure,  it  will  be  conceded,  is  without  bias,  and  whose  long 
experience  in  the  electric  field  makes  him  a  competent  authority. 
It  is  a  summary  of  a  carefully  prepared  paper  that  goes  into  minute 
details  and  is  too  long  for  repetition  here,  but  is  commended  to 
those  interested,  and  appears  on  pages  825-834  Municipal  Afifairs, 
Vol.  6,  No.  4,  and  shows  "the  entire  plant  will  be  a  clear  profit  to 
the  city  by  July  i,  1905,  ten  years  from  the  starting  of  the  plant, 
it  will  have  saved  the  city  of  Detroit  enough  to  retire  its  entire 
bonded  debt." 

Mr.  Lockwood  considers  all  cash  outlay,  including  interest  and 
allowance  for  lost  taxes  and  all  other  possible  costs  or  charges,  so 
after  July  i  of  that  year  costs  may  be  justly  computed  without  any 
interest  allowance  in  comparing  with  what  would  have  to  be  paid 
a  private  company,  which  if  financed,  as  is  usual,  the  public  would 
be  compelled  to  pay  at  least  5  per  cent,  on  bonds,  equaling  in  amount 
the  full  value  of  the  plant,  and  in  addition  thereto  a  handsome  profit 
to  the  stockholders  on  watered  slock  (see  also  remarks  of  Lieut. 
Cahoon,  ex-presidcnt  National  Electric  Light  Association,  Municipal 
Affairs,  Vol.  VI,  No.  4,  page  839). 

We  thank  our  critic  for  his  carefully-prepared  paper  and  will 
profit  in  future  through  his  discoveries.  In  turn  we  hope  those  who 
wish  "to  form  their  minds  upon  facts"  will  be  the  gainers  by  this 
farther  contribution  to  the  discussion.  In  closing  I  wish  to  inform 
the  editor,  who  says  (page  345),  "we  have  not  the  least  prejudice. 
Our  exposure  of  the  facts  in  this  case  may  seem  merciless,  but  it  is 
better  for  the  public  that  they  should  come  out  without  reserve," 
that  such  extraordinary  devotion  to  the  public  as  is  here  confessed 
deserves  applause,  and  if  the  commissioners  must  suffer  because  the 
editor's  heart  is  closed  to  mercy,  they  will  try  to  be  brave  and  will 
even  also  applaud  if  the  deviations  from  strict  and  proper  business 
methods  in  our  accounting  will  also  "come  out,"  and  we  are  shown 
specifically,  not  by  general  insinuation  and  innuendo  what  there  is 
wrong  about  our  bookkeeping. 

While  the  criticism  has  shown  some  trifling  errors  which  we  cheer- 
fully acknowledge,  they  are  petty  and  of  no  consequence  when  con- 
sidering the  general  result.  After  making  every  allowance  for 
error,  the  total  cost  per  2,000-cp  arc  lamp  per  year  from  Detroit's 
public  plant  is  $65.28,  not  "$80,  probably  more,"  as  stated  in  the 
analysis.  As  for  the  quality,  I  have  shown  a  great  improvement, 
the  outages  the  last  year  of  contract  lighting  being  over  25  times  as 
many  per  lamp  per  year  as  the  average  annual  outages  from  the 
public  plant. 

The  tax  charge  added  to  cost  per  light  by  Detroit's  public  plant 
is.  as  I  have  shown,  a  greater  sum  than  the  taxes  paid  per  light  by 
the  private  company  that  last  lighted  Detroit's  streets,  while  it  is 
nearly  double  the  tax  paid,  proportioned  to  capacity,  by  the  Detroit 
Edison  Company,  for  the  year  covered  by  the  seventh  annual  report. 

Due  regard  for  the  facts  leaves  no  basis  for  the  charge  that  wages 
are  misapplied,  or  that  depreciation  is  not  fully  taken  care  of.  and 


after  all  is  said,  the  fact  remains  that  Detroit,  by  owning  and  oper- 
ating its  own  electric  plant,  has  greatly  improved  the  service  and 
will  have  saved  enough  over  best  ten-year  contract  price  offered  to 
more  than  retire  its  bonded  debt  within  that  period.  Thus  adding 
the  entire  plant  worth,  $800,000,  to  the  profit  of  the  undertaking. 
Detroit,  Mich.,  May  18,  1903.  Frederick  F.  Ingram. 


THE  rejoinder. 
Wc  are  glad  to  give  publicity  to  Commissioner  Frederick  F. 
Ingram's  comment  on  our  review  published  February  28.  To  the 
extent  that  his  communication  explains  the  obscurities  and  discrep- 
ancies of  the  Public  Lighting  Commission's  Seventh  Annual  Report, 
it  is  a  welcome  addition  to  the  existing  fund  of  information.  For 
such  explanations  and  revisions  as  he  has  furnished,  we  thank  him. 

LAMPS    ON    BELLE   ISLE. 

Some  of  his  figures,  nevertheless,  require  further  elucidation.  His 
statement  that  the  average  number  of  lamps  on  Belle  Isle  for  the 
year  was  37  does  not  agree  at  all  with  the  figures  of  the  report.  On 
page  29  it  is  printed  that  on  June  30,  1901,  there  were  62  lamps  on 
Belle  Isle,  and  on  June  30,  1902,  58  lamps.  On  page  35  the  lamps 
on  the  Belle  Isle  circuit,  not  including  any  lamps  in  buildings,  are 
listed  as  62.  We  fail  to  see  how  these  figures  average  zit  nor  do 
we  find  that  the  average  figure  was  used  by  the  Public  Lighting 
Commission  as  a  divisor. 

As  to  the  lamps  on  Belle  Isle  dock,  which  Mr.  Ingram  says  are 
operated  all  night,  our  information  still  is  that  these  lamps  only 
burn  until  midnight  during  the  summer  and  not  at  all  during  the 
winter;  and  Mr.  Ingram  does  not  notice  at  all  the  apparent  double 
credit  for  their  operation. 

Neither  can  we  accept  Mr.  Ingram's  further  averaging  by  the 
introduction  of  fixed  and  variable  costs  unless  the  Commission  will 
take  account  of  fixed  and  variable  costs  systematically  in  all  its 
public  statements. 

DEPRECIATION. 

We  admit  that  "depreciation"  is  debatable  ground  so  long  as  it  is 
figured  from  theoretical  premises.  We  have  invited  the  Public 
Lighting  Commission  of  Detroit  to  take  the  depreciation  of  their 
plant  out  of  the  realm  of  uncertainty  into  that  of  certainty  by  making 
a  proper  inventory  of  the  plant  and  comparing  that  with  the  book 
value. 

Mr.  Ingram's  statement  that  there  is  no  depreciation  not  taken  care 
of  either  in  the  depreciation  charge  or  in  the  operating  expense, 
adds  nothing  to  the  evidence.  It  is  merely  his  personal  reiteration  of 
the  statements  which  he  and  five  other  commissioners  have  officially 
made.  Unofficially,  as  well  as  officially,  Mr.  Ingram  continues  to 
avoid  the  only  business-like  way  of  showing  whether  the  depreciation 
charge  made  by  the  Public  Lighting  Commission  is  sufficient;  namely, 
the  making  of  a  systematic  inventory  of  the  property. 

The  opinion  of  Mr.  Joseph  E.  Lockwood  does  not  help  the  case. 
It  also  is  merely  an  opinion.  But  if  Mr.  Lockwood  is  to  be  quoted 
by  Mr.  Ingram,  he  may  also  be  quoted  by  us.  In  the  paper  to  which 
Mr.  Ingram  refers  (see  Detroit  Free  Press,  March  11,  1903),  Mr. 
Lockwood  suggests  to  the  Commission  the  advisability  of  doing 
away  with  the  1,800  direct-current  lamps,  which  have  been  in  use 
for  the  last  seven  years,  and  the  substitution  of  enclosed  arc  lamps. 
He  recommends  that  the  Commission  ask  for  the  issue  of  $150,000 
worth  of  bonds  to  make  the  exchange.  A  condition  of  affairs  which 
in  the  opinion  of  the  engineer  commended  by  Mr.  Ingram  now 
warrants  the  issue  of  $150,000  worth  of  bonds  to  make  replacements, 
does  not  coincide  with  Mr.  Ingram's  claim  that  the  depreciation 
charge  heretofore  made  is  sufficient.  This  replacement  would  almost 
wipe  out  the  entire  depreciation  charge  of  the  first  seven  years ;  and 
the  proposed  charge  to  capital  account  seems  a  rather  desperate 
expedient. 

OTHER    QUESTIONS    OF    FACT. 

Our  reviewer  takes  issue  with  Mr.  Ingram  on  matters  of  fact  as 
well  as  matters  of  figures.  He  insists  that  the  costly  pole  line  to 
which  he  referred  is  really  abandoned,  and  he  sends  us  the  annexed 
photographs  showing  its  present  condition.  It  formerly  carried  all 
the  circuits  for  the  western  half  of  the  city.  The  pictures  show 
that  it  now  does  very  little.  He  also  quotes  Mr.  Ingram  as  authority 
for  the  bad  condition  of  the  pole  line:  referring  to  the  Detroit  Sunday 
Tribune,  of  November  18,  1900,  in  which  Mr.  Ingram  over  his  own 
signature  wrote  as  follows  : 

"Our  superintendent  had  recommended  that  inasmuch  as  our  main 
lines  east  and  west  within  the  half  mile  circuit  were  in  bad  condition 
they  should  be  drawn  into  the  conduits  and  the  poles  removed.  In- 
vestigating, we  found  the  conduits  built,  but  not  in  use;  the  western 
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poles  rotten  und  dangerous  anil  irhinlding  iiccrssary  ;  but  lli.it  the 
eastern  hnc  could  stand  anoiluT  year.  Therefore,  we  had  the 
we.stern  line  put  into  the  conduits  where  it  belonged." 

It  appears  tliat  while  the  line  can  carry  the  few  wires  still  left  on 
it,  it  had  to  be  relieved  of  the  work  (or  which  it  was  built;  and  that 
the  cabjes  which  were  put  underground,  while  in  a  sense  they  were 
a  betterment,  did  not  add  in  any  way  to  the  distributing  capacity  of 
the  plant.  In  our  opinion  tiic  Commission  should  not  have  charged 
even  the  cost  of  cable  entirely  to  extensions. 

Mr.  Lockwood's  paper  referred  to  is  also  a  corroboration  of  our 
reviewer's  statement  that  nuich  of  the  original  equipment  of  the  plant 
i.«  being  abandoned.  Certain  it  is  that  the  Public  Lighting  Com- 
mission has  replaced  many  Mrnsh  open  direct-current  lamjis  by 
alternating  enclosed  lamps.  The  general  understanding  is  thai  this 
action  is  part  of  such  a  continuous  plan  as  is  outlined  by  Mr.  Lock- 
wood.  Mr.  Ingram's  figures  unilcr  the  head  of  "The  $100,000  Sen- 
sation" are  also  questioned  by  our  reviewer,  who  says  that  the  ap- 
paratus listed  by  Mr.  Ingram  co.st  the  Commission  a  good  deal  more 
than  the  $11,425  which  Mr.  Ingram  quotes  as  its  original  price. 

His  figures  arc : 

2  100    light    dynamos    at    $2,392.00    $4,584.00 

»25  arc  lights  at  $33.00   5.'7S-oo 

3  55  K.W.  .iltcrnators,  slow  sprcd  at  $3,125.00   6,375.00 

$16,134.00 
'i"o  which  must  he  added  the  cost  of  foundations,  of  setting  up  and 

connecting. 
This  question   can   be   settled   by   reference   to  the   Commission's 

original  records.    The  difference  would  not  affect  the  general  result, 

but  our  challenge  of  Mr.  Ingram's  accuracy  invites  a  response  from 

him. 

BRIBERY  AND  CORRUPTION. 

Mr.  Ingram's  reference  to  certain  indictments  of  aldermen  of 
Saginaw,  Mich.,  although  apropos,  is  not  argument.  Does  Mr. 
Ingram  expect  us  to  believe  that  aldermen  are  always  honest  when 
public  lighting  is  done  by  a  municipal  plant,  and  always  dishonest 
when  public  lighting  is  done  by  contract?  If  so,  will  he  kindly  let 
us  know  why  the  aldermen  of  the  city  of  Detroit  are  not  permitted 
to  manage  the  Public  Lighting  Plant  of  that  city?  Why,  in  fact,  he 
and  five  other  public-spirited  gentlemen  are  appointed  to  give  their 
time,  worth  a  good  deal,  without  salary,  to  the  performance  of  duties 
which  ought  to  be  entrusted  to  the  elected  and  paid  servants  of  the 
city?  This  reference  recalls  to  us  that  there  was  more  than  one 
scandal  connected  with  the  early  days  of  the  Public  Lighting  Plant 
of  the  city  of  Detroit,  and  that  his  predecessors  presented  to  the 
•Michigan  State  Legislature  of  1895  such  showings  of  corrupt  prac- 
tices that  the  Legislature  withdrew  from  the  Common  Council  of 
the  city  the  right  to  confirm  or  to  disapprove  contracts  for  public 
lighting  apparatus  and  supplies.  To  us  it  appears  that  honest  men 
will  be  honest  whether  they  be  officers  of  a  public  or  a  private  cor- 
poration. We  believe  thoroughly  in  the  honesty  of  the  Public  Light- 
ing Commissioners  of  the  city  of  Detroit,  but  we  think  it  is  the  in- 
dividual honesty  of  these  gentlemen  and  not  any  virtue  in  public 
ownership  which  to-day  protects  the  Public  Lighting  system  of  their 
C'ty  from  corruption  and  utter  demoralization. 


The  Beauty  of  Niagara  and  its  Power. 


The  Commissioners  of  Queen  Victoria  Park,  on  the  Canadian  side 
of  Niagara  Falls,  are  rather  exercised  over  the  criticisms  leveled 
at  them  in  connection  with  the  power  development  now  going  on  near 
the  Horseshoe  Falls.  In  their  seventeenth  annual  report,  they  say : 
"The  production  of  electrical  power  as  a  means  of  providing  revenue 
has  perhaps  more  than  anything  else  been  characterized  as  van- 
dalistic  in  its  ultimate  effects  on  scenic  conditions  in  the  park.  It 
should  be  borne  in  mind  that  at  the  time  the  park  was  established 
the  science  of  producing  electrical  energy  for  motive  purposes  was 
practically  in  its  infancy,  the  first  electrical  street  railway  in  America 
having  been  put  in  operation  in  1887.  It  was  only  when  the  prac- 
ticability of  transmitting  electrical  power  assumed  shape  that  the 
matter  was  considered  by  the  commissioners  as  a  possible  means 
of  revenue.  The  commissioners  do  not  claim  that  they  acquired 
the  portion  of  the  park  lying  south  of  Cedar  Island  looking  to  the 
utilization  of  this  portion  of  the  property  as  being  eminently  suited 
for  the  purpose.  They  do  claim,  however,  that  their  recommen- 
dation to  the  Government  which  brought  about  the  acquirement  of 
this  additional  property  has  resulted  in  the  greatest  pecuniary  ad- 


vantage. Had  the  picipcTly  not  been  expropriated  when  the  park 
was  founded  viewing  it  now  in  the  light  of  what  has  transpired 
on  both  sides  of  the  river— that  part  of  the  property  would  doubtless 
have  been  acquired  by  capitalists  and  laid  out  as  a  manufacturing 
district  without  refrreiicc  to  its  scenic  environments,  as  has  been 
done  on  the  American  side  of  the  river  north  of  the  steel  arch  bridge, 
to  the  irreparable  disfigurement  of  the  river  bank.  On  the  other 
hand,  had  it  been  expropriated  after  its  capabilities  as  a  center  for 
production  of  elect lical  |)o\vcr  on  a  large  scale  were  demonstrated, 
it  is  quite  probable  that  the  price  of  such  expropriation  instead  of 
the  original  cost  of  $100,000  would  have  been  many  millions  of  dol- 
lars, determin.dile  only  by  the  ca|>italizalion  of  the  revenue  obtainable 
from  possible  electrical  franchises. 

"Coming  now  to  the  charge  that  the  commissioners  have,  in  grant- 
ing certain  jiower  privileges,  committed  acts  of  vandalism  that  will 
ultimately  ruin  the  scenery  of  Niagara  I*"alls,  the  commissioners 
have  to  state  that  with  the  exception  oi  the  (Ontario  Power  Com- 
pany's power  house  in  the  gorge  under  the  falls,  hereafter  referred 
to,  all  the  proposed  works  connected  with  the  generation  of  elec- 
tricity arc  practically  beyond  the  territory  originally  designed  for 
park  purposes.  When  the  electrical  power  works  are  completed  not 
a  single  view  of  the  falls,  rapids  or  gorge  under  the  falls  will  be  ob- 
structed in  the  slightest  degree.  On  the  contrary,  the  filling  in  of 
the  shore  line  above  the  falls  by  excavated  material  from  the  tunnels 
will  increase  the  park  area  very  considerably  and  will  permit  of  roads 
and  walks  being  constructed  on  the  margin  of  the  river  which  will 
greatly  improve  the  views  of  the  upper  rapids,  and  at  the  same  time 
cover  the  foreshore,  which  in  some  places  has  become  exposed  by 
the  recession  of  the  waters,  owing  to  the  breaking  away  of  the 
cataract.  The  waters  forming  the  Dufferin  Islands  will  be  com- 
pletely restored  and  improved  by  the  construction  of  cascades  and 
miniature  falls,  and,  besides,  the  area  at  that  congested  point  in  the 
park  will  be  consiaerably  enlarged 

"Respecting  the  construction  of  the  Ontario  Power  Company's 
power  house  in  the  gorge  under  the  falls  the  commissioners  of  the 
State  reservation  made  representatiions  to  the  board  in  July  last  and 
were  granted  a  hearing  with  particular  reference  to  the  erection  of 
the  structure  at  that  location,  the  contention  of  the  commissioners 
of  the  State  reservation  being  that  the  building  would  not  only 
disfigure  the  landscape  as  viewed  from  several  points  in  the  Ameri- 
can reservation,  but  would  also  be  oljjectionable  from  an  aesthetic 
standpoint  and  at  variance  with  the  natural  conditions  desired  by 
the  commissioners  on  both  sides  of  the  rivers. 

"On  the  other  hand,  it  was  shown  by  the  Canadian  commissioners 
that  the  location  of  the  building  in  question  would  present  no  ob- 
struction to  the  free  views  of  the  falls  or  river  from  any  point  on 
the  American  side,  and  as  the  building  would  be  far  below  the 
surface  level  of  the  park  a  part  of  the  roof  and  the  two  gable  ends 
would  be  the  only  parts  of  the  structure  seen  from  any  point  of 
view  within  Queen  Victoria  Park.  It  was  further  pointed  out  that 
to  make  the  building  in  any  sense  a  conspicuous  or  objectionable 
feature  of  the  landscape  would  depend  solely  upon  the  design  and 
character  given  to  it. 

"The  commissioners  have  also  arranged  for  the  early  removal  of 
the  large  and  unsightly  building  which  is  so  conspicuous  from  the 
American  side,  and  which  was  originally  constructed  for  a  museum, 
but  which  has  recently  been  used  for  a  restaurant  and  shelter  build- 
ing. The  removal  of  this  structure,  which  has  formed  quite  a  strik- 
ing feature  of  the  park,  and  the  substituting  of  a  modern  refectory 
near  the  center  of  the  picnic  grounds,  will  remove  from  the  park 
one  of  its  most  objectionable  features,  and  will  more  than  counter- 
balance any  temporary  disfigurement  which  the  construction  of  the 
power  house  may  cause. 

"All  of  the  works  and  structures  connected  with  the  electrical 
power  projects  have  been  designed  with  the  object  not  only  of  doing 
the  least  possible  injury  to  scenic  conditions,  but  the  commissioners 
are  confident  in  the  belief  that  when  the  several  works  are  completed 
the  consensus  of  opinion  by  the  vastly  increased  numbers  of  visitors 
who  are  expected  to  visit  the  park  will  abundantly  sustain  them  in 
their  contention  that  the  park,  as  a  whole,  with  its  wealth  of  elec- 
trical machinery,  will  then  be  of  tenfold  greater  interest  to  the  great 
majority  visiting  it.  In  addition,  not  only  will  the  immediate  locality 
beyond  the  park  be  built  up  into  one  of  the  great  manufacturing  cen- 
ters of  the  world,  but  the  quickening  impulse  and  vivifying  effects 
of  the  whole  of  the  world's  latest  and  most  perfect  form  of  energy — 
created  and  sent  forth  by  the  Falls  of  Niagara — will  be  felt  from 
end  to  end  of  the  province." 


June  27,  1903. 
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Municipal  Lighting  at  Cleveland,  O. 


New  Telephone  Patents. 


Mr.  Samuel  Scovil,  vice-president  of  the  Cleveland  Illuminating 
&  Lighting  Company,  and  Superintendent  Bemis,  of  the  waterworks 
department,  appeared  before  the  board  and ^  respectively  presented 
arguments  against  and  in  favor  of  the  erection  of  a  municipal  light- 
ing plant  in  Cleveland.  Superintendent  Hemis  said  that  he  placed 
a  great  deal  of  dependence  on  the  report  of  Charles  E.  Phelps,  an 
electrical  expert  of  Baltimore,  whom  Mayor  Johnson  had  employed 
to  investigate  the  feasibility  of  establishing  a  municipal  lighting  sys- 
tem in  Cleveland.  Mr.  Bemis  further  contended  that  Cleveland  had 
three  advantages  in  connection  with  the  establishment  and  operation 
of  a  lighting  system  which  a  private  company  would  not  have,  namely 
the  necessary  land  on  which  the  buildings  can  be  erected,  water  at 
practically  no  cost,  and  an  opportunity  of  combining  the  waterworks 
and  proposed  lighting  departments,  so  that  both  departments  would 
be  under  the  general  supervision  of  one  man.  He  stated  that  cities 
now  operating  their  own  electric  lighting  systems  were  successful. 
He  stated  further  that  Hamilton,  Ohio,  has  a  municipal  lighting  sys- 
tem which  furnishes  electricity  to  private  consumers  in  opposition 
to  a  private  lighting  company. 

During  the  discussion  Superintendent  Bemis  proposed  to  Mr. 
Scovil  that  the  city  would  be  willing  to  purchase  the  West  Side 
equipment  of  the  Illuminating  Company,  in  order  to  save  installing 
an  entirely  new  equipment.     Mr.  Scovil  ignored  the  proposition. 

In  arguing  against  the  proposed  plant,  Mr.  Scovil  said : 

"The  proposition  to  install  an  electric  lighting  plant  as  now  sug- 
gested in  Cleveland,  is  a  most  unusual  proposition. 

"The  statement  is  made  that  the  plant  is  to  be  equipped  not  alone 
for  the  purpose  of  lighting  the  streets  and  the  city  municipal  build- 
ings, as  is  the  case  with  other  municipal  plants  in  this  country,  but 
to  go  into  the  business  of  commercially  selling  light  and  power  to 
users  generally.  In  short,  under  the  conditions  existing  now  in 
Cleveland,  it  is  a  proposition  to  use  the  taxpayers'  money  to  compete 
with  private  capital  engaged  in  the  same  business.  This  is  a  novel 
departure  in  municipal  ownership  undertakings. 

"Mention  was  made  here  last  Friday  of  the  waterworks  depart- 
ment being  operated  successfully  by  the  city.  The  conditions  in  rela- 
tion to  the  supply  of  water  and  electricity  are  very,  very  different. 
Water  is  a  necessity  in  every  home.  If  the  service  is  once  introduced 
in  any  building,  that  building  continues  to  be  a  source  of  revenue  to 
the  waterworks.  It  is  not  so  with  electricity.  Here,  the  city  plant 
will  not  have  a  complete  monopoly,  so  the  business  will  have  to  be 
handled  on  different  lines.  Aside  from  the  important  fact  that  the 
field  is  already  occupied  by  a  well-equipped  company,  electricity  is 
not  a  necessity  either  as  an  illuminant  or  for  power  purposes.  People 
can,  and  do,  use  other  agencies  freely  for  these  purposes. 

"The  engineer's  estimate  submitted  to  the  Council  indicated  that 

an  arc  lamp  for  street  lighting  would  cost  the  city  about  $53.67  per 

"  annum.     As  compared  with  this  estimate,  the  following  figures   in 

relation  to  the  costs  of  arc  lamps,  as  furnished  by  municipal  plants 

operated  by  other  cities,  is  of  interest. 

"Chicago  has  a  municipal  plant  which  has  been  in  operation  since 
1888.  The  cost  to  the  city  per  arc  lamp  per  annum  from  1888  to 
1900,  inclusive,  shows  an  average  of  $142.18.  These  are  not  my 
figures.  They  are  the  figures  as  reported  to  the  city  of  Chicago  by 
Messrs.  Haskins  &  Sells,  public  accountants,  employed  by  the  city 
of  Chicago  itself  to  investigate  and  revise  its  accounting  system. 
The  cost  of  a  city  lamp  in  the  Chicago  plant  for  igoi,  as  given  by 
the  city  electrician,  plus  interest,  depreciation,  etc.,  is  $95.27. 

"The  city  of  Allegheny  reports  a  total  cost  per  lamp  per  annum 
of  $72.98.  In  arriving  at  this  figure  they  figure  depreciation  at  only 
5  per  cent. 

"The  Detroit  municipal  plant,  operating  some  2,200  street  lamps, 
reports  its  cost  as  being  $63.82  per  lamp  per  annum.  In  arriving  at 
tins  price  they  only  figure  depreciation  at  3  per  cent.  In  reality,  the 
average  cost  to  the  taxpayer,  as  per  appropriation  each  year  for  which 
taxes  have  been  levied  and  collected  for  the  plant,  has  been  $85.08 
per  lamp  per  annum. 

"The  city  of  Cleveland  is  paying  the  present  company  $75  per  lamp 
per  annum,  and  this  price  is  made  on  a  one-year  contract.  In  figuring 
depreciation  at  only  3  per  cent.,  as  the  city  of  Detroit  does  for  its 
plant,  it  is  assuming  that  the  apparatus  in  the  plant  will  have  a  life 
of  thirty-three  years,  which  is  altogether  out  of  reason.  Were  the 
illuminating  company  given  an  opportunity  to  figure  on  a  term  con- 
tract, whereby  it  could  distribute  its  depreciation  over  a  considerable 
period  of  time,  it  could  necessarily  make  a  lower  price  for  the  lamps 
which  it  would  furnish." 


AN    I.MPROVED  TRANSPOSITION. 

Under  the  title,  "Telephone  Circuit,"  Mr.  F.  W.  Sorg  has  obtained 
a  patent  for  an  improved  transposition  for  line  wires.  For  many 
years  there  have  been  but  two  general  types  of  transposition,  the 
so-called  "English"  method  wherein  the  continuity  of  the  wires  is 
maintained  through  the  transposition  joint  and  the  American  stand- 
ard, by  which  the  wires  are  cut,  spliced  and  reversed.  In  the  former 
method  each  line*  wire  makes  a  quarter  turn  about  an  insulator  on 
one  pin,  then  crosses  over  and  makes  a  reverse  quarter  turn  about 
the  corresponding  insulator  of  the  other  pin.  With  such  a  method 
longitudinal  strains  at  the  insulators  are  balanced,  but  there  is  left 
a  force  tending  to  pull  the  two  pins  toward  each  other,  equal  to  the 
sum  of  the  tensions  in  the  line  wires. 


FIG.   I. — SORG  LINE  TRANSPOSITIO.V. 

With  the  American  method  all  four  approaching  wires  are  dead- 
ended  each  about  one  section  of  the  insulator  of  one  of  the  pins. 
The  projecting  ends  of  the  dead-ends  are  then  crossed  over  and 
spliced.  By  this  method  the  two  wires  may  be  run  straight  from 
end  to  end,  and  no  abnormal  strains  occur  at  the  pins  except  those 
due  to  the  difference  of  height  upon  the  pin  of  the  tie  grooves  of  the 
two  sections  of  insulator.  Mr.  Sorg's  invention  consists  of  a  dead- 
end similar  to  the  American  practice  and  a  cross-over  similar  to  the 
English.  This  will  be  appreciated  from  Fig.  I.  The  dead  end  is 
accomplished  by  means  of  a  split  sleeve,  a  loop  being  first  formed  in 
the  wire,  a  sleeve  put  in  place  and  the  twisting  accomplished  by 
clamping  the  line  end  and  twisting  the  loop  end.  The  loop  is  then 
slipped  over  the  insulator  and  held  by  tension.  While  the  splicing 
of  the  line  is  avoided,  it  seems  rather  probable  that  the  expense  of 
reversing  the  line  at  each  transposition  wall  nearly  offset  this  saving. 

STEP-UP   CENTRAL    ENERGY    REPE.\TING    COIL. 

In  Fig.  2  is  shown  a  new  method  of  repeating  in  central  energy 
systems  at  the  point  of  division  in  through  circuits  made  necessary 
by  the  application  of  the  battery.  Heretofore  the  ratio  of  conversion 
at  the  repeating  coils  has  been  one  to  one,  so  that  equally  good  trans- 
mission is  obtainable  in  both  directions  when  similar  types  of  tele- 
phone  instruments   are  at   both   ends  of   the   line.     This   ratio  has 
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FIG.    2. — CURRIER    REPEATING    COIL. 

limited  the  resistance  of  receivers  to  a  comparatively  low  value  and 
one  not  always  giving  the  best  efficiency.  With  the  step-up  repeating 
coil  system,  one  repeating  coil  is  used  toward  each  end  of  the  line. 
These  have  low  resistance  primaries,  through  which  the  current 
is  fed  to  the  transmitters  and  high-resistance  secondaries  of  many 
turns.  The  secondary  of  one  coil  is  connected  to  that  line  section 
associated  with  the  primary  of  the  other  coil,  as  shown.  Thus  fluc- 
tuations set  up  in  one  section  of  the  line  by  its  transmitter,  affect  the 
corresponding  coil  and  through  the  secondary  generate  higher  voltage 
fluctuations  upon  the  second  section  of  the  line  where  they  pass  to 
the  receiver.  Mr.  Hiram  D.  Currier,  of  Ottawa,  Ohio,  is  the  in- 
ventor of  this  system. 
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Hy  (Ikokok  F.  Sevkr. 

Till'"   rcliication   of  ;i   yiniiig   in:in   for   the  clrctrii-al   ciiKinccriiiK 
profession  is  the  prohlrni  which  confronts  many  men  in  the 
various  technical   schools,  coIIckcs  an<l   univcrsiiics   tlirouKh- 
ont   this  country.     (KvinR  to  the  rapid  <levelo|imrnI   of  all   lines  of 


sums,  civil,  niiinuK  ami  mt'chanical,  have  In-cn  (lcvc-l<i|ic(l  throiiKh 
loiiK  periods  of  lime,  and  the  subjects  to  he  tau|{ht  are  dcfmile  and 
the  iilcas  involved  have  heeii  illustrated  in  many  text-hooks  siiitahlc 
f'lr  instrncliun. 

In  the  earlier  ilays  of  electrical  instruction  there  were  only  the 
electrical  units,  the  lelcKraph,  telephone  and  the  heKinninxs  of  electric 
li|{hling.  Those  siihjects  as  well  as  the  imderlyinK  principles  were 
taiiKhl  under  tin-  dcparinient  of  physics  in  the  various  schools  and 
universities. 
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electrical  industry,  the  educator  in  electrical  engineering  had  to 
overcome  many  difficulties  in  designing  a  course  of  instruction  which 
meets  the  rapidly  changing  and  developing  conditions.  Probably 
in  no  other  branch  of  engineering  has  such  an  enormous  develop- 
rient  taken  place  in  so  short  a  time.     All  other  engineering  profes- 


In  1889  there  was  established  at  Columbia  College  the  Department 
of  Electrical  Engineering.  It  was  under  the  guidance  of  Profs. 
F.  B.  Crocker  and  M.  I.  Pupin  and  was  one  of  the  earliest  estab- 
lished in  this  country.  Its  instruction  was  distinguished  from  that 
given  elsewhere  by  the  fact  that  the  Department  of  Physics  confined 
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its  work  to  that  subject  specifically,  while  all  the  ai)i)lications  of 
electricity  were  taught  in  the  Electrical  Engineering  IJcpartment. 
Furthermore,  those  who  completed  this  engineering  course  success- 
fully, received  the  degree  of  "Electrical  Engineer,"  while  in  most 
other  institutions  "Mechanical  Engineer"  or  "Bachelor  of  Science" 
is  the  degree  conferred.  Since  that  time  other  universities  and  tech- 
nical schools  have  followed  the  example  of  Columbia  in  completely 
separating  their  electrical  engineering  course  from  that  of  physics, 
or  mechanical  engineering.  As  a  result  of  the  independence  of  this 
electrical  engineering  course,  the  department  has  had  the  services  of 
the  associate  departments  at  its  command  for  the  instruction  of  the 
electrical  students,  but  it  has  not  been  hampered  by  the  necessity 
of  carrying  out  instruction  in  physics  for  the  students  in  all  courses 
which  otherwise  would  greatly  interfere  with  the  work  of  the  de- 
partment in  relation  to  its  own  students. 

Since  1889  the  electrical  department  has  grown,  both  in  personnel, 
numbers  of  students  and  in  equipment.  In  moving  from  the  old 
site  on  Forty-ninth  Street  much  more  commodious  quarters  were 
provided  in  the  new  Engineering  Building,  and  an  opportunity  was 
provided  for  bettering  the  laboratory  equipment,  as  well  as  the  ar- 
rangement of  the  studies.  In  arranging  the  curriculum,  the  attempt 
is  not  made  to  turn  out  men  fitted  only  for  some  special  line  of 
work,  that  is,  those  who  are  informed  solely  as  to  one  line  of  elec- 
trical engineering  work,  but  to  so  equip  every  man  that  when  he 
finishes  his  course  he  has  the  fundamental  facts  relating  to  his  pro- 
fession clearly  and  absolutely  fixed,  is  able  to  think  clearly  and  logi- 
cally, and  has  had  developed  by  laboratory  training  his  investigating 
ability  and  a  certain  amount  of  independence  of  action.  On  account 
of  the  e.xactness  of  the  electrical  engineering  profession,  it  is  pos- 
sible by  proper  care  and  forethought  to  train  the  man's  mind  so  that 
he  is  excellently  equipped  in  the  logical  sequence  of  thought  and 
can  respect  the  certainty  of  his  results.  These  conditions  are  not 
present  to  the  same  extent  in  any  other  line  of  engineering  work. 

The  chart  which  accompanies  this  article  is  intended  to  show 
the  technical  entrance  requirements,  the  course  of  study  during  the 
four  years  which  the  student  spends  in  the  department,  the  weight 
given  to  various  lines  of  study  and  the  use  of  earlier  studies  in 
carrying  forward  work  in  the  higher  courses.  The  heavy  lines  con- 
necting the  various  subjects  indicate  the  sequence  in  which  the  sub- 
jects have  to  be  pursued  and  also  the  subjects  which  have  to  be 
taken,  as  might  be  said,  in  parallel.  The  failure  in  any  subject  pre- 
vents the  securing  of  the  electrical  engineering  degree. 

This  method  of  presentation  of  a  prescribed  technical  course  has 
been  found  of  great  value,  both  to  students  and  instructors.  Ordi- 
narily the  student  cannot  clearly  see  what  is  coming  and  does  not 
understand  the  relationship  of  his  various  courses.  This  graphical 
representation  avoids,  to  a  great  extent,  his  lack  of  appreciation  of 
what  is  to  be  met  with  in  the  future. 

The  importance  of  studies  such  as  English,  elementary  history  and 
foreign  languages  is  not  brought  out  by  the  studies  recorded  in 
this  chart.  For  entrance,  the  candidate  must  pass  all  of  the  fol- 
lowing studies,  which  have  different  values,  as  shown : 

Mathematics,   elementary   and    advanced,   counting  4  points. 

Physics    "  I   point. 

Chemistry "  i  point. 

Drawing   "  i   point. 

English    "  3  points. 

Elementary  history   "  i  point. 

Elementary  German    "         2  points. 

and  two  points  from  one  of  the  following  subjects: 

Elementary  French   counting  2  points. 

Spanish    "         2  points. 

Elementary   Latin    "  2  points. 

It  will  be  noticed  that  English,  elementary  history  and  two  other 
languages  count  for  8  points  out  of  15,  or  about  53  per  cent,  of 
the  total  entrance  requirements. 

The  engineering  student  has  his  time  so  filled  with  necessary 
scientific  and  technical  subjects  that  it  is  not  always  possible  to  in- 
troduce such  culture  studies  as  history  and  literature,  which  are  ex- 
tremely important  for  him  to  possess,  consequently,  the  trustees  and 
engineering  faculty  have  recommended  the  candidates  to  take  ad- 
vantage of  the  opportunities  offered  in  Columbia  College,  the 
.Academic  Department  of  the  University,  before  entering  the  pro- 
fessional courses. 

Under  this  curriculum  students,  at  the  end  of  four  years,  may 
obtain  the  degree  of  "Bachelor  of  Arts,"  and  may  at  the  same  time 
prepare  themselves  to  enter  the  third  year  of  any  of  these  profes- 


sional schools,  and  take  their  technical  degrees  two  years  later. 
As  students  may  and  do  enter  the  college  two  years  earlier  than 
they  enter  the  professional  schools,  they  will  be  able  by  taking  this 
combined  course  of  study  to  obtain  the  professional  degree  at  the 
same  age  as  though  they  entered  the  professional  school  in  the  first 
instance  at  the  present  average  age.  This  combined  six-year  course 
is  strongly  recommended,  for  the  reason  that  engineers  and  chemists, 
as  professional  men,  need  the  liberal  training  offered  by  a  collegiate 
course  quite  as  much  as  do  lawyers,  physicians  or  clergymen.  Ex- 
perience has  shown  that  those  who  have  pursued  a  liberal  course 
of  study,  and  who  have  enjoyed  the  advantages  of  such  an  educa- 
tion before  beginning  their  technical  studies,  have  usually  attained 
a  higher  standing  in  their  profession  and  have  exercised  greater 
influence  in  the  community  than  those  who  have  relied  upon  a  purely 
scientific  or  professional  course  of  study. 

The  degrees  of  "Master  of  Arts"  and  "Doctor  of  Philosophy" 
are  awarded  by  the  University  Council  upon  the  recommendation  of 
the  Faculty  of  Applied  Science  for  advanced  work  in  electrical  engi- 
neering. Candidates  for  either  of  these  degrees  must  hold  a  bacca- 
laureate degree  in  arts,  letters,  philosophy  or  science,  or  an  engi- 
neering degree,  or  an  equivalent  of  one  of  these  from  a  foreign  in- 
stitution of  learning. 

Candidates  for  the  degrees  of  "Master  of  Arts"  and  "Doctor  of 
Philosophy"  must  pursue  their  studies  in  residence  for  a  minimum 
period  of  one  and  two  years  respectively.  In  most  cases  three  years 
of  study  are  usually  necessary  to  obtain  the  degree  of  "Doctor  of 
Philosophy."  The  year  spent  in  study  for  the  degree  of  "Master 
of  Arts"  is  credited  on  account  of  the  requirement  for  the  degree 
of  "Doctor  of  Philosophy."  Residence  at  other  universities  may  be 
credited  to  a  candidate.  In  certain  cases  and  by  special  arrange- 
ment, time  exclusively  devoted  to  investigation  in  the  field  will  be 
credited  in  partial  fulfilment  of  the  time  required.  No  degree  will 
be  conferred  upon  any  student  who  has  not  been  in  residence  at 
Columbia  University  for  at  least  one  year. 

In  the  electrical  engineering  course  a  large  amount  of  instruction 
is  given  in  mechanical  engineering  subjects,  including  practice  in 
the  mechanical  laboratories,  testing  steam  and  other  mechanical  ap- 
pliances. Under  the  Department  of  Chemistry  during  the  first  two 
years,  fundamental  qualitative  and  quantitative  courses  are  given, 
with  a  large  amount  of  laboratory  work,  and  in  the  fourth  year  are 
given  courses  in  electrochemistry  so  arranged  that  the  theoretical 
instruction  and  the  laboratory  work  parallel  each  other.  Par- 
ticular attention  is  devoted  in  the  Department  of  Physics  to  the  elec- 
trical students,  and  this  work  is  supplemented  in  the  Electrical 
Engineering  Department  by  a  thorough  course  in  the  careful  calibra- 
tion of  instruments  and  the  study  of  advanced  electrical  nieasure- 
ments.  The  Civil  Engineering  Department  provides  a  course  in  the 
resistance  of  materials  involving  instruction  in  the  design  of  girders, 
columns  and  general  structural  work,  which  is  particularly  valuable 
for  electrical  engineers.  A  broadening  course  given  in  the  second 
year  under  the  Department  of  Metallurgy  provides  the  student  with 
an  understanding  of  the  manufacture  of  iron,  steel  and  copper, 
which  are  the  materials  he  will  use  in  his  subsequent  work. 

Probably  the  greatest  weight  is  given  to  that  tool  of  all  engineers, 
mathematics.  It  will  be  noticed  on  the  chart,  starting  at  the  subject 
of  entrance  mathematics,  what  important  consideration  is  given 
to  this  work.  A  student  failing  in  mathematics  in  his  first  or  second 
year  is  absolutely  prevented  from  advancing  further  in  most  of 
his  studies  until  he  has  fulfilled  the  mathematical  requirements. 
No  other  subject  is  so  absolutely  essential  to  the  success  of  an 
engineer  as  is  that  of  mathematics. 

Laboratory  work  in  electrical  engineering  is  fundamentally  im- 
portant for  the  student  to  enable  him  properly  to  understand  elec- 
trical actions.  Experimental  lectures  and  the  use  of  diagrams  are 
valuable,  but  nothing  can  compare  with  laboratory  instruction  in 
proving  to  a  man's  mind  the  actuality  of  electrical  actions.  In  no 
other  profession  is  imagination  so  necessary  to  the  comprehension 
of  the  mutual  relationship  of  forces.  It  is  necessary  for  him  to 
understand  what  will  happen  before  he  actually  combines  the  physical 
parts.  It  is  not  always  possible  in  a  lecture  to  convey  to  the  students' 
comprehension  the  various  actions  which  will  take  place  in  electrical 
circuits.  If,  however,  he  can  demonstrate  to  himself  these  actions 
by  actual  apparatus,  he  then  thoroughly  understands  and  remembers 
them.  For  the  above  reasons  the  electrical  laboratories  have  been 
equipped  wnth  apparatus  to  demonstrate  the  principles,  and  the  ap- 
paratus has  been  so  chosen  that  the  students  may  operate  it  without 
danger  to  themselves. 
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All  luburiitury  it)striictaiit  li;is  to  be  nioililicd  in  order  lo  cuiilonii 
to  the  liiiiitatKiiis  ul  the  hiburutory  eciuipimnt,  ihcrcfore  it  will  be 
found  that  no  two  laboratories  have  the  .same  methods  of  instruc- 
tion. VVc  may  all  have  the  same  ideals,  but  almost  all  dilTerences 
of  opinion  relating  to  engincermg  education  will  be  found  to  be 
based  uium  I  ho  variations  in  personnel  and  equipment. 


Magnetic  Increase  of  Traction. 

The  increase  and  ilccrease  of  motor  traction  is  a  subject  which 
has  been  considerably  discussed  by  engineers,  and  as  is  well  known, 
a  number  of  devices  have  been  invented  not  nnly  to  lessen  the  iriiclivc 


I'll'..     1. —  MAONE'rlC    TK.M'l'lON    ON     LOCO  .MOTIVES. 

power,  but  to  increase  it  when  such  a  condition  is  desirable.  So  far, 
however,  the  sand  bo.x  is  one  of  the  requisites  in  connection  w-ith 
the  ordinary  steam  locomotive  and  the  use  of  sand  upon  city  and 
suburban  electric  railroads  is  also  very  extensive.  Apparently  this 
method  is  best  adapted  to  keep  the  drivers  of  the  locomotive  and 
the  wheels  of  the  trolley  car  from  slipping  upon  wet  rails  or  in 
moving  up  a  heavy  grade. 

In  a  comparatively  recent  in\ention,  however,  electromaguetism 
has  again  been  tried  as  a  substitute  for  sand.  A  simple  magnet  is 
used  connected  with  what  is  termed  an  idler  wheel.  The  operation 
of  the  system  is  as  follows:  When  applied  to  an  ordinary  trolley 
car,  on  each  side  of  the  motor,  between  the  motor  casing  and  the 
wheel,  is  a  bearing  which  supports  an  arm  upon  which  the  magnetiz- 
ing coil  of  wire  is  wound.  The  other  end  of  the  arm  carries  a  small 
wheel  w'ithout  any  flange,  which  rolls  along  the  rail  when  the  device 
is  in  operation,  and  is  held  above  the  rail  by  springs  when  the  coil 
is  not  energized.  The  object  of  this  arrangement  of  an  "idler"  wheel 
upon  the  rail  is  to  give  a  short  magnetic  circuit.  The  lines  of  force 
in  this  case  flow  from  the  arm  to  the  car  journal  and  wheel,  from 
the  wheel  to  the  rail,  from  the  rail  to  the  idler  wheel  and  thence 
to  the  coil-wound  arm. 

The  experiments  have  been  conducted  with  this  method  of  increas- 


FIG.    2. — M.\GXET    AND    IDLER    WHEEL. 

ing  traction  on  both  street  and  steam  railroads.  In  Seattle,  Wash., 
a  double-truck  car  was  equipped  with  two  SO-hp  electric  motors 
for  driving  purposes,  also  for  supplying  what  might  be  called  the 
traction  current.  The  idler  wheels  were  held  at  a  distance  of  five- 
eighths  of  an  inch  above  the  rail  when  the  magnet  was  not  ener- 
gized. The  current  was  controlled  by  a  switch  operated  by  a  lever 
at  the  motorman's  elbow,  so  that  it  could  be  turned  on  and  off  as 


readily  as  the  motor  current.  It  was  found  thai  with  an  cxpriiditurc 
of  2'/,  hp  the  magnrlisMi  developed  increased  the  tractive  efTort  over 
300  per  cent.  In  one  instance  llic  wheclh  and  rails  were  greased  and 
the  car  started.  When  the  wheels  began  to  slip,  the  draw-bar  pull 
was  found  to  be  i,so<j  pounds.  When  the  inaKiieis  were  cnergi/cd 
this  was  increased  to  5,^50  pounds.  In  another  test  the  model  of  a 
trolley  car  by  use  of  the  device  was  moved  up  a  track  constniclcd 
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at  an  incline  of  45°.     When  the  current  was  turned  off  the  magnet, 
however,  the  ascent  was  found  to  be  impossible. 

The  claim  made  for  the  apparatus  is  that  its  application  to  a  steam 
locomotive  would  not  necessitate  the  use  of  such  heavy  locomotives 
as  are  at  present  built  for  service  on  heavy  grades  since  the  electro- 
magnet would  act  as  a  substitute  for  much  of  the  weight  now  required 
to  secure  the  necessary  traction,  while  as  already  stated,  the  invention 
is  intended  to  do  away  with  the  use  of  sand  entirely.  The  inventor 
of  the  device  is  A.  A.  Honey,  an  electrician  of  Chicago,  who  was 
formerly  superintendent  of  telegraphs  of  the  Northern  Pacific  Rail- 
"ivay  Company.  Two  patents  on  the  subject  were  issued  to  him  on 
June  16. 


Multiphase  Arc  Lamp. 


Mr.  Richard  Fleming,  well  known  as  an  inventor  and  engineer  in 
the  arc  lighting  field,  has  recently  patented  some  work  on  multiphase 
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arc  lamps.  In  one  patent  the  central  idea  is  the  provision  of  a  com- 
mon feed  mechanism  of  solenoid  coils,  for  all  the  electrodes,  in- 
fluenced by  the  current  passing  in  all  branches  of  the  multiphase 
system.  In  a  later  patent,  the  principle  exemplified  is  that  of  feeding 
all  the  electrodes  through  the  intervention  of  an  induction  motor. 
The  operation  of  the  lamp  is  as  follows :  Assuming  the  electrodes  to 
be  separated,  on  closing  the  switches  in  the  lines  39,  40  and  41,  re- 
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spectively,  current  will  begin  to  flow  through  the  windings  39",  40" 
and  41".  This  sets  up  a  rotary  magnetic  field,  which  turns  the  ar- 
mature 24  in  the  direction  suitable  to  feed  the  electrodes  toward 
their  point  of  convergence.  When  the  electrodes  contact  with  one 
another,  current  begins  to  flow  through  the  electrodes.  This  ener- 
gizes the  polar  extensions  surrounded  by  the  windings  39',  40'  and 
41'.  These  arc  connected,  as  shown,  so  as  to  produce  a  magnetic 
field  rotating  in  opposite  direction  from  that  produced  by  the  wind- 
ings 39",  40"  and  41',  and  these  fields  are  proportioned  so  that  on 
the  passage  of  an  excess  of  current  through  the  electrodes,  as  at 
starting,  the  field  produced  by  the  windings  39',  40'  and  41'  over- 
comes that  produced  by  the  other  windings  and  rotates  the  arma- 
ture in  such  a  direction  as  to  separate  the  electrodes.  When  the 
electrodes  have  been  separated  the  desired  amount,  the  increased 
resistance  of  the  arc  due  to  such  separation  diminishes  the  current 
flowing  through  the  windings  39',  40'  and  41',  so  that  the  fields  pro- 
duced by  the  two  sets  of  windings  balance  one  another  and  the 
armature  remains  at  rest.  An  increase  of  resistance  in  the  arc,  caus- 
ing a  further  diminishing  of  the  current  in  the  series  windings,  will 
have  the  eftecl  of  causing  the  armature  to  turn  in  the  feeding  direc- 
tion under  the  influence  of  the  shunt-windings,  while  an  increase  of 
current  passing  through  the  series  windings  will  cause  the  electrodes 
to  be  separated.  By  this  arrangement,  it  is  said,  a  very  sensitive  and 
efficient  feeding  mechanism  is  obtained. 


Data  on  Siloxicon. 


By  E.  G.  Acheson. 

The  descriptions  of  the  new  refractory  substance,  siloxicon,  that 
have  recently  appeared  in  the  newspapers  have  created  a  widespread 
interest,  but  one  or  two  points  need  clearing  up  in  regard  to  it.  It 
was  stated  that  siloxicon  Was  inoxidizable,  but  recent  investigations 
have  shown  that  this  is  not  true.  When  it  is  heated  to,  or  above, 
2674°  F.  in  an  atmosphere  containing  a  large  amount  of  free  oxygen 
decomposition  occurs. 

Siloxicon,  while  variable  in  composition,  may  be  represented  by 
the  formula  Si, CO,  and  when  heated,  as  above  stated,  in  presence 
cf  free  oxygen,  decomposition  takes  place,  probably  in  accordance 
with  the  following  equation: 

Si^C.O  +  70  =  2Si02  -f  2CO2. 

If  the  siloxicon  be  in  the  form  of  a  brick  or  other  molded  mass, 
the  reaction  occurs  on  the  surface,  producing  a  vitreous  glaze,  which 
in  most  instances  is  tinged  light  green  from  the  presence  of  iron. 

In  the  absence  of  free  oxygen  or  in  a  reducing  atmosphere,  no 
such  decomposition  occurs,  and  the  temperature  may  be  raised  to  the 
point  of  the  formation  of  carborundum,  or,  approximately,  5000°  F., 
before  any  change  occurs,  and  then  it  takes  place,  it  is  thought,  in 
accordance  with  this  equation  : 

Si^  CjO  =  SiC -f  Si -f  CO, 
solid  carborundum  remaining,  while  the  vapor  of  silicon  and  carbon 
monoxide  are  given  off. 

It  is  interesting  to  note  that  after  having  discovered  this  oxidation 
of  siloxicon,  tests  were  made  with  carborundum,  and  it  was  found 
to  be  affected  in  a  manner  exactly  similar  to  siloxicon  ;  this  not- 
withstanding the  fact  that  for  more  than  twelve  years  it  had  been 
generally  considered  inoxidizable. 


CURRENT  NEWS  AND  NOTES. 


ITALY  AT  ST.  LOUIS.— It  is  stated  by  advices  from  Rome  that 
Italy  will  occupy  just  about  60,000  square  feet  at  the  St.  Louis  Ex- 
p.jsition,  including  4,875  for  mining  and  electricity,  and  13,000  for 
varied  industries. 

STRIKE  LOSSES.— As  a  result  of  the  long  deadlock  in  the  build- 
ing trades,  in  New  York  City,  2,000  electrical  workers  are  out  $256,- 
000  in  wages  they  would  have  received.  This  is  but  one  item  of  the 
needless  loss  and  trouble. 


IVIRELESS  TELEGRAPHY  IN  CHINA.— h  despatch  to  the 
l.ondon  Times  from  its  Pekin,  China,  correspondent  states  that  the 
Italian  legation  in  that  city  is  installing  a.  Marconi  wireless  tele- 
u;raph  station  for  the  purpose  of  communicating  directly  with  the 
-hills  in  the  Gulf  of  Pe-chi-li. 


NORTH  SEA  TELEEHONY.-Tclcithomc  communication  has 
been  established  between  England  and  Belgium,  the  service  being 
operated  by  the  telegraphic  departments  of  both  countries.  The  price 
is  lof.  for  three  minutes.  On  the  French  service  between  Tours  and 
Paris  two  separate  conversations  can  be  carried  on  simultaneously 
on  the  same  line  by  the  method  invented  by  M.  Petit,  inspector  of 
the  electric  service  at  Tours. 


MEDICAL  ELECTRICITY.— Dr.  D'Arsonval,  lecturing  in  Paris 
last  week  on  the  effects  of  electricity  upon  human  beings,  expressed 
the  belief  that  the  world  is  on  the  eve  of  a  therapeutical  revolution, 
electricity  being  the  medicine  of  the  future.  He  demonstrated  the 
utility  of  electrical  treatment  in  skin  diseases  and  said  that  under 
anaesthesia  produced  by  electricity,  a  patient  could  be  subjected  to 
slight  surgical  operations  without  narcotics. 

TILE  PACIFIC  CABLE.— .\d\ices  of  June  20  from  San  Francisco 
state  that  within  a  week  the  last  link  of  the  Commercial  Pacific 
cable  will  be  laid  between  San  Francisco  and  Manila,  and  the  United 
States  will  have  direct  communication  with  its  Philippine  posses- 
sions. The  cable  ship  Colonia  reached  Midway  Island  on  June  19. 
completing  the  link  between  Guam  and  Midway,  and  immediately 
on  its  arrival  the  Angiia  departed  for  Honolulu  to  close  the  last 
gap  in  the  transpacific  cable,  a  distance  of  i,i6o  miles. 


TRAFFIC  REGULATION  IN  LEIPZIG.— United  States  Consul 
B.  H.  Warner  sends  the  following  from  Leipzig,  May  26,  1903: 
"Municipal  ordinances  prescribe  that  electric  street  cars  shall  not 
run  at  a  higher  rate  of  speed  than  9  miles  an  hour  in  the  business 
sections;  with  trailers,  7.2  miles;  in  residential  sections,  10.8  miles 
an  hour,  or  9  miles  with  trailers;  and  in  the  suburbs,  15  miles,  or  12 
miles  with  trailers.  The  penalty  for  exceeding  the  speed  limit  is 
a  fine  up  to  $15  or  imprisonment  for  fourteen  days,  or  both.  In  case 
ot  accident,  a  higher  penalty  may  be  inflicted.  The  city  council,  at 
a  recent  meeting,  passed  an  ordinance  prohibiting  the  use  of  auto- 
mobiles in  most  of  the  streets  of  the  inner  city,  and  in  other  parts 
allowing  them  to  be  driven  only  along  those  streets  which  are 
traversed  by  electric  cars." 


IVHAT  COLD  DOES.— In  the  July  Booklovers'  Magazine.  Mr. 
G.  W.  Warder  says :  "Heat  can  exist  only  where  there  is  an  atmos- 
phere, and  then  it  must  be  constantly  supplied  with  fuel  to  overcome 
the  law  of  constant  repulsion  and  diffusion.  Cold  is  the  absence  of 
heat  and  exists  everywhere.  It  overcomes  disintegration  and  pre- 
serves the  universe.  It  enforces  the  universal  law-  of  the  electric 
attraction  and  cohesion  of  atoms  and  worlds.  Cold  must  predomi- 
nate to  preserve  the  universe.  There  is  a  billion  times  a  billion  more 
cold  in  the  universe  than  heat.  There  always  has  been  and  there 
always  will  be..  The  heat  of  the  sun,  compared  with  the  cold  that 
surrounds  it,  is  as  a  mustard  seed  to  Jupiter.  The  earth's  heat,  in 
comparison  to  the  cold  that  surrounds  it,  is  as  an  orange  to  the  solar 
system.  Then  what  folly  to  talk  of  the  universe  having  begun  in 
white  heat,  and  the  earth  having  been  a  molten  world,  and  the  suns 
great  burning  spheres." 


PROTECTING  WESTERN  UNION  WIRES.— At  Wilmington. 
Del.,  on  June  19,  in  the  United  States  Circuit  Court.  Judge  Bradford 
heard  the  arguments  in  the  case  of  the  Western  Union  Telegraph 
Company  versus  the  Philadelphia.  Baltimore  &  Washington  Rail- 
road, the  Delaw^are  Railroad  and  the  Delaware,  Maryland  &  Vir- 
ginia Railroad,  in  an  action  to  restrain  the  railroad  companies  from 
removing  the  poles  and  wires  of  the  telegraph  company  from  their 
rights  of  way.  Counsel  for  the  telegraph  company  contended  that 
the  conditions  aff'ccting  the  case  were  different  in  Delaware  than  in 
other  States,  and  asked  a  ruling  of  the  court.  Counsel  for  the  rail- 
road companies  held  that  conditions  in  all  the  States  were  similar, 
and  said  it  would  be  unnecessary  to  proceed  with  the  argument  now 
as  the  decision  of  the  suit  instituted  in  New  Jersey  was  now  pending 
in  the  Supreme  Court  of  the  United  States,  and  that  it  would  deter- 
mine the  issue  in  all  other  cases.  Judge  Bradford  reserved  decision. 
The  United  States  Supreme  Court  has,  according  to  a  Baltimore 
dispatch  of  June  20,  granted  an  injunction  restraining  the  Penn- 
sylvania Railroad  from  interfering  w'ith  any  of  the  lines  of  the 
telegraph  company.  This  action,  it  is  stated,  will  keep  the  telegraph 
property  in  statu  quo  until  the  final  decision  is  reached  on  the  main 
case  at  the  next  term  of  the  Supreme  Court  of  the  L^nited  States. 
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LONDON  VNUtitiGKUUNl)  ACtlDENl'.-.\ccot<\mn  lo  a 
>pci'ial  cublr  ilispaU'li  from  Loiulon  of  June  17  llicrc  was  aiiotluT 
cullisioi)  on  the  l.oiulon  I'lidcrKroiiiitl  Railway  that  day  111  whicli 
tlic  last  two  ears  ul  tlic  forward  tram  were  wrecked.  Six  passengers 
were  seriously  hurt  and  fifteen  siinhlly  injured.  'I'iie  accident  occur- 
ring just  before  this  was  attributed  to  tlie  electric  "tube"  road,  which 
has,  however,  been  remarkably  free  from  such  casualties. 


I'K.U  IIC.-IL  Hh.JITtiXSlOX  llOKK-hx  his  paper  before 
the  Canadian  Electrical  Association,  Mr.  I'aul  M.  Lincoln  said: 
"I'ut  lo  the  fresh  college  graduate  the  problem  of  the  amount  of 
distance  to  be  left  between  the  conductors  of  n  hit{li-teiisiun  trans- 
mission line.  His  answer  will  involve  most  likely  the  jumping  dis- 
tance of  the  vdltagc  to  he  used,  the  length  of  span,  the  sag  and 
perhaps  a  liberal  factor  of  safety.  It  is  experience  only  that  will 
show  that  his  premises  arc  wrong  and  that  the  equation  to  determine 
spacing  of  high-lension  wires  depends  very  little  on  the  voltages  to 
be  carried  and  almost  entirely  on  such  things  as  the  average  length 
anil  ohiiiic  resistance  of  cats,  the  spread  of  wing  of  owls  and  cranes 
and  eagles,  and  the  average  length  of  scrap  baling  wire,  together  with 
I  lie  strength  <.>f  the  average  small  boy's  throwing  arm. " 


l..lia;i:  CLUKHXT  plug  fuse.— Mr.  Herbert  C.  Wirt,  oi  the 
engineering  staff  of  the  General  Electric  Company,  has  taken  out  a 
patent  on  plug  fuses  for  large  current  circuits.  The  idea  is  to  pro- 
vide a  plug  fu.se  whicli  shall  be  compact,  easily  and  economically  con- 
structed, and  which  at  the  same  time  may  be  readily  taken  apart 
for  the  purpose  of  renewing  the  fuse  and  when  in  use  shall  be  sub- 
stantially proof  against  disruption  by  the  gases  generated  within  the 
same  upon  the  burning  out  or  blowing  of  the  fuse  link.  The  in- 
vention consists  of  a  metallic  shell  closed  at  one  end  by  a  cap, 
which  may  be  either  removably  or  permanently  connected  thereto 
ami  the  other  end  adapted  to  receive  and  hold  securely  therein  a 
piece  of  insulating  material  provided  at  its  center  with  an  aperture, 
whereby  the  fuse  or  a  part  making  contact  with  the  fuse  may  be 
centered  and  held  out  of  electrical  contact  with  the  sides  of  the  metal- 
lic shell.  The  exterior  of  the  metallic  shell  is  adapted  for  insertion 
into  a  receptable  and  the  current  closed  through  the  shell,  its  cap 
and  the  fuse  to  the  center  contact  of  the  receptable.  The  fuse  link 
shown  consists  of  a  strip  associated  with  crimped  or  accordion-plaited 
fibre  insulation  which  it  is  threaded  through  and  which  keeps  it  from 
coming  in  contact  with  the  inner  wall  of  the  base  casing  when  weak- 
ened hv  excessive  current. 


.MOTOR  BRAKING  DEVICE.— Ur.  G.  O.  Baker  has  been  grant- 
ed a  patent  on  his  method  whereby  an  electric  motor  used  for  driving 
machinery  may  be  converted  immediately  into  a  braking  generator  by 
the  operation  of  a  circuit-breaking  device  controlling  the  power 
circuit.  In  many  classes  of  machines — such,  for  instance,  as  print- 
ing presses — it  is  desirable  to  be  able  to  stop  the  machine  very 
([uickly  to  prevent  injury  to  the  mechanism  or  the  work.  When 
the  machine  is  driven  by  an  electric  motor,  it  is  well  known  that  the 
supply  of  current  to  the  motor  may  be  quickly  cut  off  by  including 
an  electromagnetic  circuit-breaker  in  series  with  the  motor  and  pro- 
viding a  control  circuit,  with  push  buttons  located  at  convenient 
points,  so  that  an  attendant  by  pressing  one  of  said  buttons  can 
cause  the  circuit-breaker  to  operate.  It  has  also  been  proposed  to 
so  construct  a  motor  controller  that  when  necessary  it  will  auto- 
matically shut  off  the  power  by  coming  to  "ofT"  position  and  will 
then  short-circuit  the  motor  through  a  resistance,  so  that  the  motor 
will  act  as  a  generator,  driven  by  its  own  momentum,  and  that  of 
the  machine  to  which  it  is  connected,  and  thus  serve  as  a  brake  to 
stop  the  machine.  Mr.  Baker's  invention  aims  to  combine  both 
these  ideas  by  so  constructing  the  circuit-breaker  that  when  it 
operates  it  will  automatically  close  the  circuit  of  the  motor  through 
a  local  circuit,  thereby  causing  the  motor  to  act  as  a  braking  gen- 
erator immediately  without  waiting  for  the  controller  to  be  returned 
to  its  off  position  or  for  the  operation  of  any  intermediate  mechanism. 


RESISTANCE  SETS.— Mr.  Edwin  F.  Northrup,  of  Philadelphia, 
has  secured  a  patent  on  improvements  in  resistance  sets.  The  prin- 
cipal objects  of  his  invention  are  to  effect  an  arrangement  of  resist- 
ances w^hereby  a  comparatively  large  number  of  resistance  values 
may  be  gotten  from  a  small  number  of  resistances,  and  also  to  effect 
an  arrangement  of  connections  whereby  these  values  may  be  obtained 
in  regularly-increasing  order  by  introducing  the  resistances  between 


two  contacts  or  brushes  through  which  ciirrrnt  passes  to  aii<l  from 
said  resiHtanccs,  and  between  which  bnishcs  and  resistances  there 
is  relative  inoveiiirnt.  A  further  object  of  tluH  inveiiticin  is  to  cfTccl 
an  arraiiKemeiit  of  resistances  whereby  one  may  expeditiously  obtain 
a  scries  of  ratios  of  resistance-  such,  for  exam|ile,  as  are  re(|uired 
ill  making  a  variety  of  tests  with  a  Wheatstonc  bridge.  It  has  gen- 
rrally  been  customary  heretofore  in  varying  electrical  resistance  in 
a  circuit  lo  connect  the  terminals  of  the  circuit  to  the  resistances 
and  to  alter  the  resistance  by  cutting  in  or  out  of  the  circuit  varying 
amounts  of  resistance  by  means  of  plugs,  brushes  or  other  cuntact- 
makcrs,  w'lich  form  no  part  of  the  terminal  connections  or  only 
one  of  the  terminals.  In  the  common  form  of  rheostat  the  brush 
is  usually  connected  to  one  of  the  terminals,  while  the  other  terminal 
is  permanently  secured  to  the  resistance  coils.  In  contradistinction 
lo  all  such  methods  the  Northrup  invention  contemplates  varying  the 
resistance  by  inserting  varying  amounts  of  resistance  between  two 
brushes  or  other  contacts,  which  are  direct-connected  to  the  ter- 
minals of  the  electric  circuit.  The  resistances  are  in  this  case  of 
such  values  as  may  be  combined  to  give  regularly-increasing  value 
of  resistance  greater  in  number  than  the  resistances  employed. 
These  combinations  of  resistance  are  predetermined,  and  the  said 
resistances  are  connected  up  in  accordance  with  such  combinations  lo 
a  series  of  contact  plates.  The  resistance  is  then  varied  by  bringing 
successive  combinations  of  the  contact  plates  into  engagement  with 
llie  brushes.  Mr.  Northrup  states  that  he  has  discovered  that  by 
giving  the  resistances  certain  values  and  by  connecting  them  in  cer- 
tain prearranged  combinations  he  can  by  means  of  the  arrangement 
of  connections  above  referred  to  get  ten  regularly-increasing  values 
of  resistance  with  only  four  resistances.  The  same  general  prin- 
ciple appears  susceptible  of  even  wider  practical  range,  as  noted  in 
another  patent  of  the  same  date. 


DIAMAGNETIC  SEPARATION.— No  fewer  than  11  i)aiems 
were  granted  lo  Mr.  Elmer  Gates,  of  Washington,  D.  C.,  on  June 
16  for  various  modifications  of  his  method  of  diamagnetic  separa- 
tion and  for  apparatus  used  thereby.  The  purpose  is  to  separate 
free  particles  of  diamagnetic  metal,  such  as  gold,  copper  or  the  like, 
from  other  material.  The  separation  is  effected  by  dropping  the 
mixture  in  powdered  form  through  a  long  narrow  air-gap  between 
the  poles  of  a  strong  electromagnet,  this  air-gap  being  either  vertical 
o.-  slightly  inclined.  While  under  the  action  of  the  strong  magnetic 
field,  the  particles  of  greater  diamagnetic  susceptibility  move  away 
from  the  other  particles  into  a  relatively  weak  part  of  the  field  and 
are  then  separately  collected.  If  the  material  is  fed  into  the  mag- 
netic field  so  as  to  drop  immediately  adjacent  to  the  pole-faces, 
the  diamagnetic  particles  of  greater  susceptibility  move  toward 
the  center  of  the  interpolar  space  and  are  collected  by  a  hopper 
located  immediately  below  the  center  of  this  space.  Several  devices 
may  be  used  to  keep  the  particles  as  long  as  possible  under  the  action 
of  the  magnetic  field.  This  may  be  due,  for  instance,  by  passing  the 
particles  through  a  retarding  fluid  which  is  moved  upward  in  oppo- 
sition to  the  descent  of  the  material.  Or  the  number  of  lines  of 
force,  traversed  by  the  particles,  may  be  increased  by  rapidly  moving 
the  magnetic  field  in  a  direction  opposed  to  the  feeding  of  the  ma- 
terial. For  this  purpose  he  places  a  number  of  revolving  electro- 
magnetic devices  one  above  the  other ;  or  he  uses  stationary  electro- 
magnets placed  one  above  the  other,  their  coils  being  connected  to 
a  rapidly  revolving  circuit-breaker  of  such  a  nature  that  a  succession 
of  correspondingly  rapid  energizations  of  the  magnets  will  take 
place,  succeeding  each  other  from  one  end  of  the  series  to  the  other. 
In  one  of  the  patents  Mr.  Gates  proposes  the  following  method  of 
separation  of  free  particles  of  diamagnetic  metal,  such  as  gold, 
copper  or  the  like,  from  other  material  with  which  it  is  associated, 
as,  for  instance,  in  sea  sands,  placer  sands  and  alluvial  deposits 
generally.  He  first  mixes  with  the  sand  about  S  to  10  per  cent,  of 
finely  divided  iron,  nickel  or  other  magnetic  material  of  relatively 
high  specific  gravity;  the  mixture  is  stirred  in  the  presence  of 
water,  and  permitted  to  settle.  The  particles  of  gold  or  other  dia- 
magnetic metal,  together  with  the  particles  of  iron,  etc.,  sink  to  the 
bottom;  in  the  layers  at  the* bottom  the  diamagnetic  metallic  par- 
ticles are  so  entangled  w-ith  the  magnetic  particles  that  they  may 
be  separated  from  the  main  residue  of  diamagnetic  sand  by  means 
of  ordinary  magnetic  separators.  The  result  of  this  initial  operation 
is  a  mixture  of  magnetic  material  and  diamagnetic  metallic  particles, 
which  are  then  separated  by  being  subjected  to  the  action  of  another 
separator  particularly  adapted  for  that  purpose. 
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YACHT  RACE  AND  WIRELESS  rELEGRARHV.—ArrMgi:- 
nitnts  have  been  made  by  the  Associated  Press  with  the  Marconi 
Wireless  Telegraph  Company  of  America  to  employ  that  system  of 
wireless  telegraphy  in  reporting  the  international  yacht  races  soon 
to  occur.  It  has  been  reported  that  another  system  would  be  used 
by  the  Associated  Press,  but  General  Manager  Melville  E.  Stone  au- 
thorizes the  following  statement  on  behalf  of  the  Associated  Press: 
"We  have  arranged  with  the  American  Marconi  Company  to  serve 
us  with  wireless  news  during  the  international  yacht  races." 


CUFID'S  CARS.— The  New  York  &  Stamford  Railroad  Company, 
which  operates  a  trolley  line  in  Larchmont,  Rye  and  other  towns 
on  Long  Island  Sound,  has  discovered  that  its  motormen  and  con- 
ductors devote  too  much  time  to  their  young  women  friends,  and 
has  posted  an  order,  which  reads :  "The  last  three  seats  and  rear 
platform  are  reserved  for  smokers.  To  be  more  specific,  do  not 
reserve  it  for  your  'lady  friend.'  Let  her  be  seated  with  the  rest 
of  the  crowd.  It  may  have  a  tendency  to  decrease  the  number  of 
complaints  received  at  the  office  lately.  The  conductor's  place  is  on 
the  rear  platfoim,  unless  he  is  collecting  fares,  issuing  transfers  or 
assisting  passengers  on  or  off  the  car."  The  company,  it  is  said, 
employs  good-looking  men  and  many  young  women  have  been  in  the 
habit  of  riding  on  the  platforms  and  in  the  rear  seats  to  talk  with 
ihem. 


LIGHTING  IN  NEW  YORK.— The  Aldermen's  Committee  on 
Water  Supply,  Ga."  and  Electricity,  in  New  York  City,  gave  a  public 
hearing  last  week  .n  the  application  of  the  Long  Acre  Electric  Light 
&  Power  Company,  for  a  franchise  to  lay  wires  and  operate  an  elec- 
tric lighting  plant  on  the  territory  bounded  by  Thirty-third  and 
Fifty-ninth  Streets,  Fifth  Avenue  and  the  North  River.  The  com- 
pany has  been  promoted  by  the  principal  theatre  managers  to  supply 
their  theatres.  Maurice  Goodman,  who  appeared  for  the  people  be- 
hind the  company,  stated  that  his  clients  were  getting  tired  of  paying 
high  prices  and  would  be  willing  to  supply  the  city  with  light  at 
half  present  prices.  The  Consolidated  Telegraph  &  Electric  Subway 
Company  objected  that  it  had  the  exclusive  right  to  lay  conduits  for 
wires.  Mr.  Goodman  said  his  company  would  be  willing  to  use  the 
conduits  of  the  subway  company.  The  committee  will  hold  another 
hearing. 


EVERETT-MOORE  TELEPHONE  PROPERTIES.— li  is  said 
that  the  Everett-Moore  syndicate  of  Cleveland,  after  taking  just  a 
year  and  a  half,  has  straightened  out  its  tangled  affairs  resulting 
from  overexpansion  in  the  electric  railway  and  telephone  field,  and 
every  company  which  was  involved  in  the  Everett-Moore  failure 
now  stands  squarely  on  its  feet.  In  a  recent  interview,  Mr.  E.  W. 
Moore  said :  "Our  telephone  companies  are  now  on  a  self-sustaining 
basis,  and  are  showing  a  handsome  surplus  above  fi.xed  charges. 
There  is  great  development  in  the  West  among  the  independent  tele- 
phone companies.  Almost  every  town  of  any  size  has  an  inde- 
pendent telephone  exchange,  and  these  exchanges  are  being  connected 
up  by  the  larger  independent  companies.  Our  Cleveland  company  will 
soon  be  connected  with  Pittsburg  and  will  also  be  doing  business  in 
Buffalo,  Western  Pennsylvania  and  New  York.  It  is  now  doing  busi- 
ness throughout  Indiana,  and  Michigan,  and  in  time  will  extend  to  St. 
Louis,  Baltimore  and  Philadelphia." 


LIGHTNING  ARRESTER.— A  patent  was  granted  on  June  9  to 
Dr.  Louis  Bell  for  a  lightning  arrester  which  serves  to  protect  the 
line  from  minor  abnormal  rises  of  potential  as  well  as  from  light- 
ning. The  device  consists  of  an  auxiliary  shunt  to  earth  from  a  point 
on  a  series  gap  arrester  nearer  the  line  than  the  regular  ground. 
This  shunt  path  contains  in  series  a  large  ferric  inductance  and  a 
resistance  of  several  thousand  ohms.  As  regards  static  rises  of 
potential  or  re.sonance  effects  on  the  line,  the  shunt  acts  as  a  com- 
paratively easy  path  to  earth,  being  in  series  with  merely  enough 
spark  gaps  to  prevent  the  passage  of  current  under  the  potentials 
ordinarily  likely  to  be  present  on  the  line.  As  respects  heavy  cur- 
rents or  very  sudden  discharges  like  lightning,  the  shunt  path  is  a 
rather  difficult  one,  and  the  tendency  is  to  throw  such  discharges 
over  the  main  path  of  spark  gaps  to  earth.  The  arrester  can,  there- 
fore, be  so  adjusted  as  to  be  exceedingly  sensitive  to  small  rises  of 
potential  without  producing  violent  discharges  to  earth,  while  under 
severe  conditions  it  operates  in  the  ordinary  manner.     It  is  intended 


particularly  for  application  to  transmission  lines  where  minor  rises 
of  potential  are  common,  and  there  to  serve  the  double  function  of 
line  discharger  and  lightning  arrester,  thus  preventing  abnormal  line 
potentials  without  making  the  arrester  proper  hypersensitive  and 
likely  to  cause  trouijle  from  continual  flashing. 


GERMAN  CABLE  LAYINC-Mr.  R.  Gucnther,  United  States 
Consul-General  at  Frankfort,  Germany,  in  a  report  to  the  State  De- 
partment, says :  "A  new  era  in  German  cable  construction  began 
with  the  laying  of  a  cable  to  Vigo,  Spain,  a  distance  of  about  1,300 
miles.  During  the  last  seven  years  Germany  has  laid  7,375  miles  of 
cable,  at  a  cost  of  over  $7,000,000.  In  1898  a  cable,  73  miles  in  length, 
was  laid  between  Sassnitz  and  Trelleborg,  and  in  1899  German 
Southwest  Africa  was  connected  with  the  international  telegraph 
system  by  a  cable  154  miles  long.  In  1900  the  first  German-.A.merican 
cable  between  Emden  and  New  York,  via  the  Azores — a  distance  of 
4,813  miles — was  laid.  At  about  the  same  time  Germany  put  down 
the  first  German  cables  along  the  Chinese  coast,  the  cable  Tsintau- 
Chefoo  being  285  miles  and  that  connecting  Tsintau  and  Shanghai 
438  miles  long.  The  year  1901  witnessed  the  laying  of  the  fifth  cable 
between  Germany  and  England,  connecting  Borkum  and  Baktou,  a 
distance  of  280  miles.  The  telephone  cable  between  Fehmarn  and 
Laaland  was  laid  in  1902.  The  construction  of  a  second  transatlantic 
cable  between  Emden  and  New  York,  via  the  Azores,  has  been  com- 
menced and  it  will,  it  is  expected,  be  ready  for  service  before  the 
expiration  of  the  next  year.  Germany  is  also  contemplating  an 
increase  of  her  cable  net  in  eastern  Asia  and  the  South  Sea,  by  con- 
structing cables  between  Alenado  and  Guam  and  the  Palau  Islands 
and  Shanghai.  It  is  said  that  the  growth  of  German  interests, 
both  military  and  commercial,  will  in  the  future  require  the  building 
of  more  cables  by  Germany,  independent  of  foreign  nations.  Ger- 
many now  has  cable  works  and  two  cable  steamers." 


Letter  to  the  Editors. 

Storage  Batteries  with  Pottery  Diaphragms. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — The  recent  introduction  of  pottery  diaphragm  storage  bat- 
teries in  the  market  has  naturally  opened  a  discussion  as  to  their 
merits,  and  especially  the  question  of  their  internal  resistance. 
Having  had  an  experience  of  fourteen  years  of  careful  study  in  the 
working  of  this  type  of  cell,  the  writer  begs  to  offer  some  thoughts 
along  this  line. 

Almost  every  man  versed  in  the  working  of  storage  cells,  upon 
first  impulse,  says  that  the  introduction  of  pottery  diaphragms  be- 
tween the  electrodes  of  a  storage  battery  increases  the  resistance 
so  as  to  impair  the  efficiency.  If,  however,  these  storage  battery 
experts  would  give  some  careful  thought  to  the  matter  and  try  an 
experiment  or  two,  they  would  be  surprised  to  find  themselves  in 
error.  It  is  not  a  question  of  bathing  the  active  material  and  elec- 
trode with  free  electrolyte,  but  a  question  whether  there  is  sufficient 
electrolyte  to  do  the  work.  If  the  pottery  diaphragms  are  properly 
made,  and  sufficiently  open-grained  to  allow  a  free  saturation,  then 
the  internal  resistance  is  not  materially  increased.  It  is,  of  course, 
necessary  to  allow  freedom  in  the  escape  of  gases,  especially  at  the 
hydrogen  electrode,  and  the  manufacturer  carefully  provides  for  this. 

Then  again,  in  the  case  of  grid  batteries  of  the  type  heretofore 
used,  a  considerable  part  of  the  electrode  exposure  is  metallic  lead, 
the  active  material  exposure  being  in  spots  over  its  surface,  while 
in  the  pottery  diaphragm  batteries  the  active  material  exposure  is 
complete,  as  it  covers  the  entire  face  of  the  electrode  This  com- 
plete active  material  exposure  reduces  the  internal  resistance  of  the 
pottery  diaphragm  batteries  and  offsets  any  slight  interference  of 
the  diaphragm  itself. 

Almost  all  of  the  grid  manufacturers  have  for  some  time  used 
wood  diaphragms  between  the  electrodes  to  prevent  buckling  and 
short-circuits  by  the  jumping  out  of  plugs  of  active  material;  and 
at  least  one  company  is  using  pottery  diaphragms  in  the  same  way. 
The  trouble  with  wooden  diaphragms  is  that  the  acid  of  the  elec- 
trolyte gradually  carbonizes  the  fibre  of  the  wood,  and  then  a  leakage 
of  current  ensues,  and  the  woods  have  to  be  removed  and  new  ones 
inserted.     The  merits  of  the  pottery  diaphragm  battery  are  many. 
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It  is  almost  a  perfectly  automatic  machine.  The  only  attention  it 
rrqiiired  is  to  add  pure  water  to  the  electrolyte  when  evaporation 
rt'innres  it. 

Short -circuit.s,  even  continued  to  a  complete  discharge,  cause  no 
injury,  if  charging  is  done  immediately.  A  large  battery  after  con- 
tinual service  of  two  years  in  the  hands  of  an  engineer  who  is  a 
novice  in  batteries,  shows  no  deposii  in  the  jars.  t)f  course  there 
is  no  possibility  of  buckling. 

In  the  case  of  a  railroad  battery  installed  by  the  writer,  of  an 
earlier  type,  a  glass  jar  broke  in  the  midst  of  a  day's  work,  and 


was  not  discovered  until  the  electrolyte  was  on  the  floor  and  came 
trickling  throtiKh  upon  our  heads.  The  battery  continued  its  work 
as  if  nothiiiK  had  happened,  imtil  we  ha<l  ample  time  to  jump  that  jar 
and  replace  a  new  one  at  leisure.  Mad  it  been  the  orclinary  type  of 
battery,  the  circuit  would  have  been  immediately  broken  and  caused 
serious  delay.  Hut  the  pottery  diaphragms  being  saturated,  held 
and  retained  suflicienl  electrolyte  for  an  hour  to  do  the  work  of  (he 
road,  with  no  noticeable  difference. 


QlM.N'CV,    M.\ss 


Gkorck  li.  Hatch. 


Dynamos,  Motors  and  Transformers. 
i\V;c'  lUcctrolytic  Rcclifiir. — Gkisson. — .*\n  illustrated  article,  de- 
scribing the  rectifier  constructed  by  the  author.  Kxperinicnls  cou- 
tlucted  with  cells  containing  a  lead  and  an  aluminum  electrode, 
showed  that  the  layer  of  o.xide  which  prevents  the  positive  current 
from  passing,  was  soon  destroyed,  and  that  the  hydrogen  set  free 
at  this  electrode,  when  it  acts  as  a  negative  electrode,  is  the  cause 
of  this  destruction.  Chemical  means  of  preventing  the  liberation  of 
hydrogen  proved  ineffectual.  It  was  observed  that  at  vertical  elec- 
trodes small  holes  formed  on  the  aluminum  electrodes,  which  grad- 
ually increased  in  diameter  and  at  which  a  strong  evolution  of  gas 
took  place.  Many  experiments  had  shown  that  the  formation  of 
the  protecting  layer  of  alumina  took  place  best  when  a  small  current 
density  was  used.  An  oxidation  of  the  damaged  layer  of  alumina 
appeared,  therefore,  feasible,  if  a  sufficiently  high  resistance  could 
be  opposed  to  the  pa.ssing  of  the  current  at  these  places.  For  this 
purpose  the  above-mentioned  gas  bubbles  appeared  suitable.  The 
lead  electrode  was.  therefore,  arranged  below  the  aluminum  elec- 
trode, and  both  fixed  in  a  horizontal  position.  When  alternating 
current  was  sent  into  the  rectifier  and  direct  current  taken  out,  there 
were  formed  gas  bubbles  below  the  aluminum  electrode.  These 
bubbles  oppose  so  much  resistance  to  the  current  that  there  is  only 
a  very  small  current  passing  at  the  places  which  are  damaged,  so 
that  by  this  means  a  new  layer  of  oxide  can  form  under  the  gas 
bubbles,  and  the  damage  done  to  the  covering  can  thus  be  repaired. 
The  apparatus  consists  of  four  cells,  each  30  cm  high,  19  cm  wide 
and  22  cm  long.    They  are  shown  in  the  adjoining  figure.     The  lead 


FIG.    I. — ELECTROLYTIC    RECTIFIER. 

electrode  plate  is  arranged  on  the  bottom  of  the  cell,  above  it  the 
aluminum  electrode  plate.  In  the  upper  part  of  the  cell  there  is  a 
cooling  coil  of  lead  pipe,  in  order  to  make  it  possible  to  keep  a  low 
temperature  of  the  electrolyte,  if  the  cell  is  working  for  a  long 
time.  For  plants  in  which  the  voltage  of  the  alternating  current  is 
higher  than  no  volts  and  where  a  direct  current  of  no  volts  or  less 
is  to  be  taken  oft,  a  specially-constructed  transformer  is  used.  An 
efiiciency  of  over  60  per  cent,  when  running  on  alternating  current 
of  no  volts  and  taking  off  continuous  current  of  20  amp.,  is  stated 
to  have  been  obtained.  Connection  is  made  after  the  scheme  illus- 
trated in  the  diagram,  in  which  the  upper  machine  is  the  source  of 
alternating  current,  i,  2,  3,  4  the  rectifier,  A  the  aluminum  electrode, 

D  the  lead  electrode,  and 1-  the  place  of  consumption  of  the  direct 

current.  If  the  current  from  the  alternator  goes  to  the  left,  it  can- 
I'.ot  pass  through  cell  1  and  therefore  must  go  through  ceU  2.  As 
the  way  through  cell  4  is  also  closed,  it  can  only  return  to  the  alter- 


nator by  way  of  the  place  of  consumption  of  direct  current  and 
through  cell  3.  The  following  impulse  travels  to  the  right,  and  as 
cell  3  is  closed,  it  has  to  pass  through  cell  4,  and  as  cell  2  is  also 
closed,  it  nnist  return  by  way  of  the  place  of  consumption  and 
through  cell  i.  (This  arrangement  seems  to  be  the  same  as  the 
well-known  Wheatstone  bridge  system  of  connection.)     If  the  cells 
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lie.    2. — DIAGRAM   OF  CONNECTIONS. 

are  connected  in  the  alternating  circuit,  without  taking  direct  current 
from  them,  the  amperemeter  shows  a  value  corresponding  to  the 
surface  of  the  electrodes.  This  value,  however,  does  not  mean  a 
loss  of  energy,  but  is  attributable  to  the  action  of  the  cell  as  a  con- 
denser; the  cells  charge  themselves  and  discharge  with  each  change 
of  polarity,  without  the  passage  of  any  current. — Zcit.  f.  Elek.,  June  4. 

REFERENCES. 

Economy  in  Continuous-Current  Design. — Purton. — A  mathe- 
matical article  in  which  the  author  shows  how  the  problem  of  re- 
ducing the  cost  of  construction  of  dynamos  to  a  minimum  without 
spcrificing  the  efficiency  or  good  working  of  the  machine,  can  be 
solved  to  some  extent  by  the  methods  of  analysis. — Lond.  Elec, 
June  5. 

Electrolytic  Rectifier. — An  illustrated  description  of  Nodon's  ap- 
paratus, previously  noted  in  the  Digest. — Eleh.  Zeit.,  May  29. 
Lights  and  Lighting. 

Recent  Experiments  on  the  Nernst  Lamp. — Wedding.— A  long  ar- 
ticle illustrated  by  diagrams  and  tables  on  experiments  continuing 
over  half  a  year  and  made  under  the  conditions  of  practice  with  ex- 
cessive change  of  voltage.  The  changes  of  voltage  were  so  great 
that  the  first  series  of  lamps  was  soon  destroyed  on  account  of  it. 
A  second  series  were  investigated  with  a  normal  voltage  of  220  volts 
and  changes  of  pressure  of  +  10  and  —  10  volts.  Of  the  series  of 
lamps  for  220  volts  and  I  amp.,  9  lamps  had  already  become  dam- 
aged after  93  hours.  A  third  series  of  12  lamps  for  220  volts  were 
investigated,  six  of  which  had  starting  resistance  for  30  volts  and  the 
other  six  for  20  volts.  As  far  as  the  light  is  concerned,  the  two 
systems  are  the  same  after  150  hours'  burning.  The  specific  con- 
sumption is  more  favorable  in  the  beginning  for  the  glower  with 
higher  voltage,  which  burns  w-ith  a  thirty-volt  resistance.  After  200 
hours  of  burning  this  relation  is  changed,  and  the  lower  voltage 
glowers  show  more  favorable  results,  but  the  difTerence  is  not  con- 
siderable.    For  the  lamps  with  20-volt  resistance,  the  candle-power 
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of  158  candles  at  the  start  fell  20  per  cent,  after  275  hours,  after 
325  hours  the  candle-power  has  fallen  25  per  cent.,  and  after  550 
hours  the  candle-power  fell  to  one-half.  A  fourth  series  of  twelve 
lamps  were  investigated  as  to  their  length  of  life  and  the  results 
showed  an  average  for  the  lamp  of  220  volts  of  730  hours.  The 
author  concludes  from  these  results  that  not  only  have  a  great  many 
advances  been  made  in  regard  to  the  durability  of  the  lamp,  but 
that  the  durability  which  has  been  obtained  now  is  sufficient  for  the 
demands  of  practice.  The  latter  part  of  the  article  is  devoted  to  the 
description  of  the  latest  form  of  the  German  Nernst  lamp,  and  it 
is  stated  that  the  specific  consumption  is  only  1.21  watts  per  candle. 
The  author  thinks  that  the  Nernst  lamp  is  primarily  called  upon  to 
fill  the  gap  between  the  carbon  filament  glow  light  and  the  arc  light 
to  about  6  amp,  and  considers  in  what  direction  further  improve- 
ments are  to  be  made. — Elek.  Zcit.,  June  4. 

REFERENCES. 

Connection  of  Arc  Lamps. — Kaufmann. — A  short  article,  illus- 
trated by  diagrams,  in  which  the  author  gives  a  scheme  for  the  con- 
nection of  4  arc  lamps  to  a  220-volt,  direct-current  circuit,  so  that  one 
group  of  2  lamps  or  all  4  lamps  together  may  be  used. — Elek.  Anz., 
May  24. 

Arc  Lamps  for  Interior  Car  Lighting. — An  article  describing  an 
arc  lamp  in  which  the  carbons  are  so  held  that  the  jolting  of  the  car 
does  not  interfere  with  the  steadiness  of  the  light.  The  lights  take 
2]/f,  amp.,  and  it  is  proposed  to  carry  4  of  these  lamps  in  the  interior 
of  the  car  and  one  arc  headlight,  all  in  series  on  the  soo-volt  circuit, 
together  with  a  resistance,  or  the  headlight  can  be  used  on  a  separate 
circuit. — St.  R'y  Jour.,  June  6. 

Low-Voltage  Incandescent  Lamps. — Zacharias. — An  illustrated 
article  giving  some  details  of  the  manufacture  of  small  incandescent 
lamps  for  3  to  5  volts,  as  used  in  connection  with  dry  cells. — Cen- 
traibl.  f.  Accum.,  April  i. 

The  Incandescent  Lamp. — A  didactic  article  with  illustrations,  on 
the  incandescent  electric  lamp,  dealing  principally  with  the  illuminat- 
ing power,  current  consumption  and  life  of  the  lamp. — Am.  Elec, 
May. 

Incandescent  Lamps. — .A  brief  illustrated  article  on  the  different 
steps  in  the  manufacture  of  the  electric  incandescent  lamp. — Dingle/s 
Polyt.  Jour.,  May  9. 

Power. 

Electrical  Driving  in  Factories. — Hichfield. — The  first  part  of  a 
paper  read  before  the  Manchester  Local  Section  of  the  I.  E.  E.  on 
the  possible  developments  of  electrical  driving  in  factories  due  to  the 
supply  of  electricity  at  cheap  rates  by  large  power  companies.  The 
author  discusses  the  question  of  how  large  power  companies  can 
furnish  electricity  cheaper  than  private  plants.  He  considers  that 
a  central  supply  company  has  an  especial  advantage  over  the  latter, 
if  it  uses  gas  engines  in  place  of  steam,  as  in  nearly  every  case  it  can 
operate  on  a  sufficiently  large  scale  and  a  sufficiently  constant  load 
to  enable  large  gas  producers  to  be  used  in  connection  with  the 
recovery  of  the  sulphate  of  ammonia.  He  considers  that  as  about 
90  pounds  of  sulphate  can  be  obtained  from  every  ton  of  coal,  an 
immense  set-off  can  be  made  against  the  coal  bill. — Lond.  Elec. 
June  5. 

The  Steam  Turbine. — Rancour. — A  long  article,  with  diagrams  and 
tables  on  the  Parsons  turbine,  discussing  in  detail  its  various  ad- 
vantages as  compared  with  the  steam  engine.  In  order  to  show  how 
quickly  these  turbines  can  be  set  up,  the  author  states  that  an  instal- 
lation of  300  eflfective  horse-power  for  furnishing  electricity  to  the 
city  of  Croire,  had  been  in  full  operation  four' days  after  its  arrival 
at  the  railroad  depot.  A  turbo-alternator  system  of  1,400  hp  is  said 
not  to  take  more  than  eight  days  for  erection,  while  for  a  steam 
engine  of  1,400  hp  at  least  three  months  should  be  allowed. — La 
Revue  Technique,  May  25. 

Electric  Motors  for  Gas  Works. — A  note  on  the  electrical  equip- 
ment of  a  new  gas  works  in  Milwaukee.  An  electric  plant  driven 
by  gas  engines  furnishes  power  to  various  auxiliaries  throughout 
the  works,  all  of  which  will  be  operated  by  electric  motors,  and  to  a 
large  machine  shop,  also  operated  by  electric  motors.  Coal  will  be 
unloaded  from  boats,  and  elevated  to  the  storage  bins  by  electric 
hoists  and  conveyors,  the  retorts  will  be  charged  and  drawn  by 
electric  appliances,  and  the  final  disposition  of  the  coke  will  be  ac- 
complished by  electric  power  apparatus.  The  system  w'ill  operate  at 
250  volts  direct  current. — Prog.  Age,  June  i. 


REFERENCES. 

Motive  Power  for  Stnall  Isolated  Plants. — Lombard. — The  author 
describes  a  new  system  of  furnishing  gas  for  small  motors,  invented 
by  Riche.  The  gas  is  made  by  distilling  wood,  sawdust,  straw,  etc., 
in  vertical  cast-iron  retorts.  Several  instances  are  mentioned,  in 
which  the  system  has  been  used  for  electric  lighting  purposes  in 
small  cities  and  isolated  localities. — La  Revue  Technique,  May  25. 

Plant  of  the  Cascade  Water  Poiver  and  Light  Company. — An  illus- 
trated article  on  the  installation  of  the  above  company  at  Cascade, 
B.  C,  for  the  utilization  of  power  from  the  Kettle  River;  20,000  volts 
are  transmitted  for  21  miles  for  various  power  and  lighting  purposes. 
— Can.  Elec.  News,  May. 

Power  Station. — An  illustrated  description  of  the  electric  power 
station  of  the  Dominion  Iron  &  Steel  Company,  at  Sydney,  Nova 
Scotia.  Gas  from  the  blast  furnaces  of  the  company  is  used  for  gen- 
erating steam. — Can.  Elec.  Neivs,  May. 

Railway  Power  Plant. — Burch. — An  illustrated  article  on  the 
design  of  the  new  power  plant  and  system  of  the  Everett  Railway 
&  Electric  Company,  at  Everett,  Washington,  supplying  incandescent 
and  arc  lighting,  electric  railway  and  power  service. — St.  R'y  Rev., 
May  20. 

Poiver  Plant  of  the  Philadelphia  &  Reading  Railway,  at  Reading. 
— An  illustrated  article  describing  the  plant  for  furnishing  power  for 
the  machine  tools  in  the  shops  of  the  above  railway. — Am.  Eng.  & 
Railr.  Jour.,  June. 

San  Francisco  Power  Plant. — Perkins. — A  short,  illustrated  de- 
scription of  the  power  plant  and  the  sub-stations  of  the  United  Rail 
ways,  of  San  Francisco,  Cal. — Elec.  Rev.,  May  30. 

Electric  Power  Plant  Below  Mount  Rainier. — Mayo. — A  short 
article  describing  the  power  station  which  is  being  constructed  to 
utilize  the  glasier  flow  of  Mount  Rainier,  which  will  deliver  energy 
to  the  principal  cities  of  Washington.  Alternating  current  of  2,500 
volts  will  be  generated  and  stepped  up  to  45,000  or  55,000  volts  and 
then  transmitted  30  miles  to  Tacoma,  and  45  miles  to  Seattle. — Scien. 
Am.,  May  23. 

Poiver  Plant  of  the  Neversink  Light  &  Power  Company. — An 
illustrated  description  of  the  plant,  drawing  1,000  hp  from  the  Never- 
sink River,  which  power  can  be  increased  to  1,500  hp  for  6  hours 
by  means  of  a  reservoir,  which  is  filled  during  light  loads.  Three- 
phase  alternating  current  at  600  volts  and  60  cycles  is  generated  and 
stepped  up  to  10,000  volts  to  the  distribution  centers,  where  it  is 
stepped  down  s.gdJm.—Eng' ing  Record,  June  6. 

Ouray  Electric  Light  &  Power  Plant. — Perkins. — A  short  illus- 
trated article. — Electricity,  June  3. 

Mechanical  Applications  of  Electricity. — Richard. — An  illustrated 
article  on  some  recent  improvements  in  mechanical  applications  of 
electricity,  especially  in  connection  with  its  use  in  steel  works. — 
L'Eclairage  Elec,  May  9. 

Electric  Power  in  the  Iron  and  Steel  Industries. — Walsh. — A 
short,  popular  article. — Elec.  Rev.,  May  30. 

Electric  Hoisting  Engines  for  Mines. — An  illustrated  description 
of  engines  recently  installed  at  two  German  mines. — Der  Electro- 
techniker,  May  15. 

Traction. 

Magnetic  Surface  Contact  Systems. — Paul.— An  illustrated  article 
dealing  with  the  Diatto  and  the  Lorain  systems.  The  author  con- 
cludes that  the  maintenance  of  the  electrical  portion  of  the  equipment 
in  the  magnetic  surface  contact  system  is  far  too  high  in  compari- 
son with  other  systems.  The  rather  high  weight  of  the  current 
collector  fitted  with  the  heavy  magnets  and  the  lack  of  sufficient 
flexibility  of  the  collector,  necessitates  the  latter  being  pressed  com- 
paratively hard  on  the  contact  studs  in  order  to  insure  a  proper 
contact.  In  consequence  of  this  an  excessive  wear  will  take  place, 
involving  not  inconsiderable  expense.  The  losses  of  energy  caused 
by  the  carrying  of  the  weight  of  the  collector  and  by  the  magnetizing 
of  the  magnets,  have  to  be  taken  into  consideration.  The  mainte- 
nance of  the  accumulator  battery  in  each  car  is  also  an  item  which 
cannot  be  set  aside.  In  making  a  comparison  between  the  Diatto 
and  the  Lorain  system,  the  conclusion  is  arrived  at  that  better  results 
can  hardly  be  anticipated  from  the  latter  as  long  as  the  fundamental 
faults  of  the  system  are  not  removed.  These  faults  include,  first, 
insufficient  safety  for  the  public  traffic,  owing  to  the  ineffectualness 
of  the  safety  device,  and  second,  the  high  maintenance  charges  for 
the  track  work  in   consequence  of  the  great  wear  of  the  contact 
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sliiil-.  Willi  ilifii  ;i|i|Mratu.s  aiul  tla-  tunc  cuiiNUiiiiiiK  iii.siiccliuii  re- 
quired, owing  to  tlic  nuiics|>arkle»s  working  of  the  latter.—/:/,  lint-., 
l.oiuloii,  May  3(). 

Hniiiish  \'ersMS  Anwriian  Conduit  Railway  Consliuilioit— .\i\  edi- 
torial considering  the  conduit  railway  ct)n.strnclion  in  London.  The 
type  uf  conduit  dilTers  from  that  in  New  York  and  on  tlie  Continent. 
The  center  slot  is  used,  and  in  this  respect  American  practice  is 
followed,  but  the  service  rails  arc  not  supported  on  the  y(»kes.  The 
Ainoricau  construction  has  greater  transverse  strength,  but  this  is 
necessary  in  America,  due  to  the  range  of  temperature  and  its  cflfect 
on  the  pressure  on  the  pavement.  There  is  also  a  short  reference  to 
storage  battery  installations.— 5/.  R'y  Jour.,  June  6. 

The  (Jencrating  Plant  of  the  Montreal  Street  Railway  Company. — 
M^u^slloN. — This  company  is  now  purchasing  5,000  hp  from  a  water 
plant  i(>  miles  from  the  city.  Power  is  supplied  at  66  cycles,  quarter- 
phase,  and  is  converted  to  direct  current.  The  first  installation  con- 
sisted of  a  500-kw  synchronous  motor  and  generator,  but  six  induc- 
tion motor-generators  were  afterwards  ordered.  A  diagram  of  the 
circuits  of  the  latter  is  shown.  The  induction  motors  arc  considered 
preferable  to  the  synchronous  motors,  as  less  care,  attention  and  skill 
is  required  in  operation,  and  there  is  less  disturbance  to  the  system 
of  the  power  company.  The  induction  motors  arc  among  the  largest 
that  have  ever  been  built  and  the  installation  is  the  largest  composed 
entirely  of  induction  motors. — St,  R'y  Jour.,  June  6. 

REFERENCES. 

Freight  Car  Driven  by  Induction  Motors. — Weeks. — The  author 
discusses  the  advantages  of  a  car  for  freight  service  in  the  factory 
where  belt  and  chain  conveyors  fail  to  fill  the  requirements  and  de- 
scribes the  construction  and  operation.  The  arrangement  is  simple 
and  a  number  of  diagrams  illustrate  the  more  important  electrical 
features. — St.  R'y  Jour.,  June  6. 

Three -Phase  Raikvay  at  ValtcUina. — An  illustrated  article  on  the 
road  recently  installed  in  Italy  and  repeatedly  referred  to  in  the 
Digest. — St.  R'y  Jour.,  May  30. 

Metropolitan  Electric  Traction  of  Paris. — An  illustrated,  popular 
article,  describing  the  equipment  of  the  three  generating  stations  and 
the  various  sub-stations. — Cosmos,  May  23. 

London  County  Council  Tramways. — Conclusion  of  the  illustrated 
article  previously  noted  in  the  Digest,  giving  illustrations  of  rolling 
stock  and  diagrams  of  car  wiring. — Lond.  Elec,  May  29. 

Los  Angeles  and  Pacific  Electric  Railway  System. — The  first  install- 
ment of  a  long,  well-illustrated  article,  dealing  with  the  organization 
of  the  companies  concerned,  the  various  power  plants  and  sub-sta- 
tions.— St.  R'y  Rev.,  May  20. 

Electric  Brake  for  Street  Raihvay  Service. — A  description  of  a 
brake  cylinder  worked  by  electric  power  instead  of  air  power.  The 
amount  of  current  required  is  4]^  amp.  The  controller  is  arranged 
with  five  notches,  which  provide  for  different  amounts  of  resistance 
in  circuit. — St.  R'y  Jour.,  May  16. 

New  Shallow  Conduit. — Smith. — An  illustrated  description  of  the 
author's  shallow  slotted  conduit  construction  on  traction  systems. 
Some  editorial  criticisms  are  made  in  a  foot  note. — Lond.  Elec.  Eng., 
June  5. 

Electric  Haulage  on  Canals. — Perkins. — An  illustrated  description 
of  various  systems  in  use  in  this  country  and  abroad,  and  already 
noticed  in  the  Digest. — Elec.  Rev.,  June  6. 

Installations,  Syste.ms  and  Appliances. 

Electricity  Sufply  in  Milan. — An  illustrated  article  describing  the 
power  house  of  Porta  Volta.  The  current  for  lighting,  traction  and 
power  is  furnished  by  hydraulic  works  at  Paderno  and  by  a  steam 
plant  at  Porta  Volta.  Paderno  furnishes  8,000  kw  at  13,000  volts,  while 
Porta  Volta  generates  10,000  kw  at  3,600  volts,  20  transformers  of  400 
kw  each  transform  the  Paderno  current  at  Porta  Volta  to  3,600  volts 
to  permit  of  working  in  parallel  with  the  steam  plant;  12  boilers  of 
14,000  aggregate  hp  furnish  steam  for  3  compound  engines  of  1,000  hp 
each,  a  2.200-hp  triple-expansion  engine,  and  2  steam  turbines  of  3,000 
and  4,500  hp.  A  switchboard  is  being  installed  130  ft.  long  and  14  ft. 
deep.  The  distribution  system  is  two-fold,  first  to  a  three-phase, 
3,600-voIt  network,  which  serves  to  supply  the  greater  portion  of  the 
city,  including  a  large  industrial  area.  The  second  subdivision  goes 
to  supply  a  sub-station,  where  the  motor-generators  are  installed, 
which  furnish  continuous  current  for  the  central  section  of  the  city, 
125  volts  between  each  side  of  the  three-wire  system.     The  conver- 


sion of  the  iliri'f  jiliasr  to  550  volts  continuous  current  for  traction 
jiurposes  is  also  elTccted  here.  The  plant  consists  of  live  niolorgen- 
erators  of  550  kw  each,  the  actual  maximum  demand  .sometimes 
reaching  2,500  kw.  l-'or  the  lighting  load  there  arc  seven  similar 
sets  of  250  kw  each,  and  two  smaller  sets  of  60  kw  each.  tJne  of  the 
most  striking  features  is  the  enormous  capacity  of  the  batteries,  of 
which  there  are  4  for  the  lighting  system,  each  of  which  has  a  max- 
imum discharge  of  4,(^)80  amp.  at  140  volts.  A  fifth  battery  of  eipial 
capacity  is  in  course  of  construction.  The  buffer  battery  for  the  tram- 
way has  a  maximum  one-hour  discli;irge  of  3,800  amp.  The  second 
part  of  the  article  deals  with  ihe  cli.irges  made  for  service  and  the 
character  of  the  load.  Diagrams  of  the  latter  are  given. — Lond.  Elec, 
May  2g,  June  5;  and  Elec.  Eng.,  May  2tj. 

l>esign  of  Central  Station  Records  and  Returns. — Davies.—  A  long 
article  giving  the  :iuthor's  ideas  as  to  what  books  should  be  kept  at  a 
central  station.  The  first  book  referred  to  is  a  diagram  book,  clearly 
-bowing  all  the  cable  and  pipe  work  connections  strictly  up  to  date, 
liesides  main  comiections  it  should  contain  diagrams  of  any  motor 
starters  or  similar  apjiaratus,  that  may  be  installed  in  the  station. 
Daily  load  curves  should  also  be  taken,  showing  the  output  in  kilo- 
watts over  the  24  hours.  Cost  curves  should  be  constructed,  showing 
the  cost  of  coal,  oil,  waste,  water  and  engine  room  stores;  wages, 
repairs  and  maintenance.  A  daily  log  sheet  should  show  the  readings 
of  the  various  instruments,  the  majority  of  the  readings  being  taken 
at  least  every  half  hour  during  light  load  and  every  quarter  of  an 
hour  during  the  rest  of  the  day.  Feed  water  temperatures  should  be' 
read  by  the  stokers  at  stated  intervals.  The  whole  sheet  should  sh6w 
the  following  items:  Total  units  generated;  units  put  into  battery; 
units  taken  out  of  battery ;  efficiency  of  battery,  watt-hour  and  amp- 
hour;  units  used  on  works;  units  sent  out;  pounds  of  coal  per  unit 
generated ;  pounds  of  water  evaporated  per  pound  of  coal  consumed ; 
evaporation  from  and  at  212°  F.  A  battery  log  book  should  consist 
of  a  daily  record  of  the  battery  charge,  discharge  and  efficiency,  and 
the  results  of  a  weekly  examination  of  the  battery,  specific  gravity 
and  volts.  Among  the  other  books  considered  by  the  author  ar'^ 
engine  and  boiler  hour  records,  balancing  book,  free  wiring  book, 
house  service  costs,  meter  cards  and  books,  canvassing  records,  meter 
testing  records,  main  testing  records,  indicator  cards,  weekly  and 
quarterly  returns  and  balance  sheets.^ — Elec.  Eng.,  May  8. 

Elertric  Works  of  the  City  of  Vienna. — Fach. — A  very  long,  illus- 
trated article.  The  city  owns  two  works,  situated  beside  each  other, 
one  for  the  supply  of  current  for  traction  and  the  other  for  lighting 
purposes.  Both  can  be  connected  together  and  furnish  3-phase 
current  at  5,500  volts.  For  the  inner  sections  of  the  city  and  for 
traction  purposes  the  current  is  transformed  by  motor-dynamos. 
In  the  traction  central  station  steam  is  furnished  by  a  battery  of  20 
Babcock  &  Wilcox  boilers,  at  14-atmosphere  pressure.  The  engines 
are  quadruple-expansion,  furnishing  normally  3,000  and  a  maximum 
of  3,720  hp  at  go  r.p.m.  The  outside  diameter  of  the  stationary  ar- 
mature is  30  ft.;  the  revolving  field  is  nearly  25  ft.  in  diameter  and 
carries  64  poles.  The  number  of  alternations  is  nearly  96  per  minute. 
A  small  separate  engine  is  arranged  to  start  the  field  to  revolve 
until  the  engine  has  sufficient  power  to  turn  it.  A  motor-dynamo  is 
provided  for  the  excitation  of  each  two  generators.  There  is  also 
a  battery  of  120  cells,  with  a  maximum  charge  and  discharge  current 
of  252  amp.  and  a  guaranteed  capacity  of  756  to  1,015  amp-hours  at 
3  to  10  hours'  discharge. — Zeit.  f.  Elek.,  May  24. 

REFERENCES. 

Storage  Battery  Plant  at  Milwaukee.— An  article  describing  the 
storage  battery  plant  of  608  cells,  installed  in  the  main  power  house 
of  the  company,  which  supplies  light  and  street  railway  service  to 
the  city  of  Milwaukee.  The  batteries  are  used  as  a  reserve  for  either 
lighting  or  the  railway  service,  and  a  number  of  combinations  for 
their  employment  are  possible. — St.  R'y  Jour.,  June  6. 

The  Baltic  Mercantile  and  Shipping  Exchange,  London. — An  illus- 
trated article  on  the  electrical  installations  in  the  new  building. — 
Lond.  Elec.  Rev.,  May  29. 

Electro-Physics  and  Magnetism. 

REFERENCES. 

Terrestrial  Magnetism  and  Atmospheric  Electricity. — The  last  issue 
of  this  quarterly  journal  contains  the  following  articles :  Amund- 
sen, the  proposed  Norwegian  expedition  to  the  magnetic  North  Pole ; 
Hazard,  mean  values  of  the  magnetic  elements  at  observatories ; 
Farr,  the  Christchurch  Magnetic  Observatory,  New  Zealand:  Bauer 
and  Fleming,  the  magnetic  observatories  of  the  United  States  Coast 
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and  Geodetic  Survey  in  operation  on  July  i,  1902;  Abbe,  Tromholt's 
catalogue  of  Norwegian  auroras,  and  a  number  of  abstracts  and  re- 
views.— Terrest.  Magn.  &  Aim.  Elec,  March. 

Notes  of  X-Light. — Rollins. — The  continuation  of  the  author's 
notes  relating  to  an  improvement  in  the  way  of  attaching  the  ter- 
minals of  the  X-light  tube  to  the  electric  generator  and  observations 
on  metal  tubes  between  the  x-light  tube  and  the  patient  for  improv- 
ing the  definition  of  the  photograph. — Elec.  Rev.,  June  6. 

Improved  Forms  of  Support  for  X-Ray  Tubes. — Rollins. — An 
illustrated  article  showing  in  detail  the  improvements  devised  by  the 
author  in  supports  for  the  X-ray.  apparatus,  in  order  to  adapt  them 
better  to  the  taking  of  X-ray  pictures,  especially  for  medical  purposes. 
— Elcc.  Rev.,  May  30. 

Electro-Chemistry  and  Batteries. 

Anodes  for  Electroplating. — Burgess  and  Hambuechen.— An  illus- 
trated article  in  which  the  authors  point  out  some  of  the  factors 
which  influence  the  corrosion  of  the  anode  during  electrolytic  action 
and  give  the  results  of  some  measurements  made  with  nickel  anodes 
in  a  nickel-ammonium  sulphate  plating  solution.  The  lower  the 
current  density  at  the  anodes,  the  more  nearly  does  the  amount  of 
metal  corroded  correspond  with  the  electrochemical  equivalent,  and 
especially  is  this  the  case  with  nickel.  With  commercial  nickel  the 
current  density  must  be  kept  below  5  amp.  per  square  foot  in  order 
that  a  high  current  efficiency  of  corrosion  may  be  attained.  To 
obtain  a  suitably  low  current  density  at  the  anode,  corrugated  and 
round  or  oval  anodes  have  been  introduced.  The  authors  have  made 
experiments  on  the  variation  of  the  current  density  over  the  surface 
of  flat  rectangular  and  oval  anodes,  the  results  being  given  in  dia- 
grams. With  the  rectangular  cross-section,  the  distribution  of  cur- 
rent is  much  less  uniform  over  the  entire  surface  than  with  an  oval 
cross-section.  The  authors  point  out  the  following  advantages  of 
oval  anodes.  The  oval  electrode  has  a  larger  ratio  of  active  to  total 
anode  surface  than  the  flat  rectangular  anode.  The  corrosion  takes 
place  in  such  a  manner  that  the  electrode  retains  its  original  shape, 
until  it  is  reduced  to  a  very  thin  rod  or  strap ;  on  this  account  the 
amount  of  scrap  of  oval  anodes  is  only  about  5  per  cent.,  against 
15  per  cent,  with  flat  rectangular  anodes.  While  oval  electrodes  may 
require  a  greater  amount  of  nickel  to  be  suspended  in  the  tank,  the 
disadvantage  is  only  in  the  increased  interest  on  the  investment,  and 
this  item  is  more  than  compensated  by  the  saving  in  the  less  frequent 
removal  of  the  electrodes  and  the  smaller  amount  of  scrap.  A  fur- 
ther advantage  of  the  oval  electrodes  is  the  fact  that  a  more  dense 
casting  may  be  obtained  than  where  the  anodes  are  made  flat  and 
thin. — Electrochcin.  hid.,  June. 

The  Electric  Furnace. — Wright.— A  popular  description,  with 
numerous  good  illustrations  of  various  types  of  the  older  arc  and 
resistance  furnaces,  treated  chiefly  from  a  historical  point  of  view. 
The  well-known  Heroult  furnace  is  classed  by  the  author  as  an  arc 
frrnace,  and  the  process  taking  place  in  it  is  said  to  consist  in  the 
fusing  out  of  metallic  aluminum  by  the  heat  of  the  arc,  leaving  the 
oxygen  of  the  alumina  free  to  combine  with  the  carbon  of  the  elec- 
trode. (This  explanation  is,  of  course,  wrong,  as  in  the  Heroult 
furnace,  as  well  as  in  the  Hall  furnace,  the  alumina  is  dissolved  in  a 
bath  of  molten  cryolite,  and  electrolysis  takes  place,  the  aluminum 
going  to  the  cathode  and  the  oxygen  going  to  the  anode.  The  elec- 
trolyte is  kept  fluid  by  the  heat  of  the  current  and  the  furnace  must, 
therefore,  be  classed  as  a  resistance  furnace.)  Some  carbide  fur- 
naces, mostly  of  the  older  types,  are  described  and  illustrated ;  those 
of  the  rotary  type  as  used  by  the  Union  Carbide  Company,  are  not 
mentioned.  The  author  states  that  the  process  of  conversion  in  the 
Acheson  carborundum  furnace  is  said  to  be  far  from  economical. 
(It  is  hard  to  reconcile  this  statement  with  the  fact  that  Acheson  has 
been  manufacturing  carborundum  on  a  commercial  scale  for  a  num- 
ber of  years,  and  has  repeatedly  extended  his  works.) — Cassier's 
Mag.,  June. 

Voltaic  Potential  Difference. — Brown. — An  account  of  some  ex- 
periments made  to  test  the  hypothesis  that  the  difference  of  potential 
observed  at  the  surfaces  of  dissimilar  bodies  in  the  fundamental  ex- 
periment of  Volta,  is  due  to  the  chemical  action  of  films,  which  are 
condensed  on  their  surfaces  from  the  gaseous  atmosphere  sur- 
rounding such  bodies.  He  used  a  couple  consisting  of  a  zinc  plate 
and  a  copper  plate,  which  has  been  well  cleaned  with  fine  glass 
paper;  they  were  placed  closed  together  and  one  was  connected  to 
each  pair  of  quadrants  of  an  electrometer.  After  momentarily  con- 
necting them  together  by  a  wire  and  then  separating  them  in  the 
usual  way,  in  air,  a  deflection  of  140  was  observed.     Oil  sufficient 


to  cover  both  plates  was  then  poured  into  the  apparatus,  and  on 
again  connecting  and  separating  the  plates  several  times,  the  deflec- 
tion averaged  no  divisions  in  the  same  direction  as  before.  The  oil 
bath  was  then  heated  to  about  145°  C,  after  which  the  connection 
and  separation  gave  no  deflection.  The  whole  was  then  allowed  to 
cool  and  again  tested,  but  as  before  there  was  no  deflection ;  the 
"volta  eflfect"  had  disappeared.  Its  disappearance  is  apparently  due 
to  some  effect  of  the  heating,  since  the  mere  immersion  in  the  oil 
did  not  cause  it,  and  the  absence  is  not  due  to  temperature  merely, 
since  this  absence  continued  after  the  oil  had  cooled.  He  contends 
that  the  volta  eflfect  ceased  as  soon  as  the  condensed  films  were 
evaporated  and  considers  this  experiment  as  a  confirmation  of  the 
condenser  electrolyte-film  theory. — Phil.  Mag.,  May. 

Electrolytic  Reduction  of  Chlorate  of  Potassium. — Tommasi. — A 
note  presented  to  the  French  ."Xcademy  of  Sciences,  in  which  the 
author  shows  that  he  had  long  ago  arrived  at  substantially  the  same 
conclusions  as  were  obtained  by  the  recent  experiments  of  Bancroft, 
Barrows  and  Brochet. — Journ.  dc  I'Electrolyse,  May  15. 

Non-Conductivity  of  Metallic  Hydrides. — Moissan. — A  note  on  a 
paper  presented  before  the  French  Academy  of  Sciences.  The  author 
found  that  the  hydrides  of  potassium,  calcium  and  lithium  arc  non- 
conductors of  electricity.  The  conclusion  is  drawn,  therefore,  that 
hydrogen  is  not  comparable  to  the  metals,  and  that  the  hydrides 
cannot  be'  regarded  as  definite  alloys,  of  which  they  have  neither  the 
appearance  or  the  properties. — La  Revue  Technique,  May  25. 

REFERENCES. 

Electrochemical  Analysis. — Moltkehansen. — .\n  article  on  the 
separation  of  lead  and  manganese  by  electrolysis. — Electrochcm.  hid., 
June. 

Apparatus  for  the  Electrolytic  Production  of  Chlorine  and  Bleach. 
— Ulke. — An  illustrated  description  of  the  McDonald  electrolytic  cell 
and  the  installation  of  50  of  these  cells  at  the  Clarion  paper  mill. — 
Eng.  &  Min.  Jour.,  June  6. 

Units,  Measurements  and  Instrument;, 

Magnetic  Detector  for  Hertzian  Waves. — Fleming. — This  well- 
known  investigator  describes  in  a  paper  before  the  Royal  Society 
an  instrument,  which  will  indicate  and  measure  quantitatively  the 
intensity  of  the  radiations.  The  metallic  coherer  is  of  very  little  use 
as  a  quantitative  instrument,  as  it  is  influenced  by  very  slight  acci- 
dental contact  changes.  The  instrument  constructed  by  Prof.  Flem- 
ing consists  of  a  pasteboard  tube  on  which  are  placed  six  bobbins  in 
series.  In  the  interior  of  the  tube  are  placed  seven  or  eight  small 
bundles  of  iron  wire,  each  bundle  being  composed  of  eight  well- 
paraffined  wires.  Each  little  bundle  is  wound  over  uniformly  with 
a  magnetizing  coil  and  over  this,  but  separated  by  one  or  two  layers 
of  gutta  percha,  is  wound  a  single  layer,  forming  a  demagnetizing 
coil.  The  magnetizing  or  inner  coils  are  connected  in  series,  and  the 
outer  or  demagnetizing  coils  are  in  parallel.  Associated  with  this 
induction  coil  is  a  rotating  commutator,  consisting  of  four  hard 
fibre  discs  on  a  steel  shaft,  which  revolves  at  about  500  r.p.m.,  driven 
by  an  electric  motor.  They  each  have  a  strip  of  brass  of  a  different 
length,  secured  to  their  circumference,  and  these  serve  to  make  and 
break  the  circuit  of  the  magnetizing  coils  and  to  short-circuit  the 
terminals  of  the  secondary,  while  the  magnetizing  current  is  applied 
to  one  of  the  discs.  The  operations  which  go  on  during  a  complete 
revolution  of  the  discs  are  as  follows :  First,  the  magnetizing  cur- 
rent of  a  battery  of  secondary  cells  is  applied  to  magnetize  the  iron 
bundles,  and  during  the  time  this  magnetizing  current  is  applied,  the 
terminals  of  the  fine  wire  secondary  coil  are  short-circuited,  and 
the  galvanometer  is  disconnected.  Shortly  after  the  magnetizing 
current  is  interrupted,  the  secondary  bobbin  is  unshort-circuited,  and 
an  instant  afterwards  the  galvanometer  circuit  is  completed  and 
lemains  completed  during  the  remainder  of  one  revolution.  Hence, 
during  a  large  part  of  the  revolution,  the  iron  wire  bundles  are  left 
magnetized,  but  the  magnetizing  current  is  stopped  and  the  gal- 
vanometer is  connected  to  the  secondary  coil.  If,  during  this  period, 
an  electrical  oscillation  is  passed  through  the  demagnetizing  coils, 
an  e.m.f.  is  induced  in  the  secondary  bobbin  by  the  demagnetization 
of  the  iron,  and  causes  a  deflection  of  the  galvanometer  coil.  Since 
the  interrupter  discs  are  rotating  very  rapidly,  if  the  electrical  oscil- 
lation continues,  these  intermittent  electromotive  impulses  produce 
the  eflfect  of  a  continuous  current  in  the  galvanometer  circuit,  re- 
sulting in  a  steady  deflection,  which  is  equal  to  the  demagnetizing 
force  being  applied  to  the  iron,  other  things  remaining  equal.  If  the 
oscillation  lasts  only  a  very  short  time,  the  galvanometer  makes  only 
a  small  deflection ;  but  if  the  oscillation  lasts  for  a  longer  time,  the 
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K.ihiUiomcUT  (letlcclion  is  larger  ;iml  iciiils  to  brcnmc  stiaily  I'mi 
I'loiniiiK  thinks  tliat  this  m^trlmll•lll  will  hccunie  of  great  use  in  con 
tuition  with  tlic  dtsinn  of  laihators  and  transmitters  for  llert/ian 
waves  for  wireless  telegraphy.  The  insiruinent  proiniscs  also  to  l>i- 
of  coiisiileralilc  use  in  the  investigation  of  the  transparency  or  opacity 
of  various  substances  to  Hertzian  waves,  not  merely  <|ualitalively, 
hnt  in  the  determination  of  a  cocllicient  of  absorption.  — !^)nd.  /i/ic. 
lune  5. 

liuiicator  for  Oscillalm^  C'li/rcvi/i.  -  Wi.nkh.mann.  A  discripiinn 
of  an  insinnuent  for  demonstrating  the  e.xistcnce  of  oscillatory 
cuivcs  and  discharges.  Two  vertical  vacumn  tubes,  mounted  side  by 
side  are  connected  by  a  cross-lube,  and  carry  electrodes  in  the  lops 
01  the  Inbis.  A  piece  of  corundum  is  arranged  in  the  center  of  one 
bulb  on  a  glass  support,  while  the  other  contains  a  piece  of  schcclile, 
arranged  in  the  same  way.  Under  the  intluence  of  cathode  rays,  Ihe 
conmdum  emits  red  light,  while  scheelitc  becomes  blue.  When  a 
unidirectional  current  is  passed  through  the  apparatus,  the  cathode 
can  be  easily  found  by  its  action  upon  the  mineral  below  it.  If  an 
oscillating  current  is  passed,  both  minerals  will  show  their  respective 
color.  To  show  the  transition  from  one  type  of  discharge  to  the 
other,  both  electrodes  arc  joined  to  the  terminals  of  an  influence 
machine.  If  the  discharging  rods  are  pulled  so  far  apart  that  no 
oscillations  take  place,  the  discharge  is  continuous.  When  the  rods 
are  near  enough  to  allow  the  passing  of  sparks,  both  minerals  will 
be  affected. — Zcilscli.  f.  liistniiin-iilruk-Kiuli-,  .May;  abstracted  in  I.ond. 
/:/iV.,  June  5. 

KKKEKKNCE. 

Mrtrrs.— An  article  on  the  testing  and  certifying  of  electric  meters 
by  the  Reichsanstalt ;  two  meters  by  Aron  have  been  admitted  for 
certification  :  they  arc  described ;  one  is  for  direct  current  and  the 
other  for  single-phase  or  polyphase  alternating  current ;  both  are  of 
the  well-known  pendulum  type.  In  the  second  part  four  meters  of 
Schuckert  &  Co.,  for  direct  current,  are  described.  They  are  motor 
meters,  based  on  the  principle  of  the  electrodynamometer. — Elek. 
Xcit.,  May  14.  21. 

Telegraphy,  Telephony  and  Signals. 

RF.FEREXCKS. 

Improvements  in  the  Different  Systems  of  ]Vireless  Telegraphy. — 
Prasch. — The  continuation  of  an  illustrated  article,  dealing  in  tlic 
present  instance,  w'ith  a  description  of  the  improvements  made  by  tlu' 
Italian  captain.  Bononio,  in  the  Marconi  system,  by  the  use  of  iln 
Castelli  coherer  and  a  very  careful  insulation  of  the  mast,  the  in 
dnctor  and  the  source  of  electricity.  A  telephone  is  used  as  recei\ti 
The  Fessenden  and  the  Lee-deForest-Smythe  systems  are  also  de- 
scribed.— Dingler's  Poly.  Jour.,  May  23. 

IVireless  Telegraphy  and  Telephony. — Berthier. — A  popular  illus- 
trated article  discussing  Zickler's  system  and  the  conditions  for  wire- 
less telegraphy  and  telephony  in  general. — Cosmos,  May  23. 

Progress  in  IFireless  Telegraphy. — Maver. — A  popular  article  deal- 
ing with  the  historical  development  of  the  subject. — Cass.  Mag.,  June. 

A^eiv  Column  Type-Printing  Telegraph  Instrument. — An  illustrated 
description  of  the  instrument  designed  by  Higgins  and  used  by  the 
Exchange  Telegraph  Company,  London. — Lond.  Elee.,  June  5. 

Divided  Multiple  Szcitchboard. — Aitken. — The  conclusion  of  the 
article  previously  noted  in  the  Digest. — Lond.  Elec.  Rev.,  May  22. 

Designing  of  Telephone  Apparatus. — Taylor. — The  twenty-third 
installment  of  his  long  article. — Elec.  Rev.,  June  6. 

Telephone  Exchange. — An  illustrated  article  giving  a  description 
of  the  pew-  equipment  of  the  exchange  of  the  Ashtabula  Telephone 
Company. — Elec.  Rev.,  June  6. 

Magneto-Bell  Troubles  and  Their  Remedies. — Hyde. — A  short 
article. — Telegh.  Mag.,  May. 

Telephone  Service  Problem  in  England. — Quail. — A  discussion  of 
the  conditions  and  suggestions  for  their  amelioration. — Teleph.  Mag., 
May. 

Miscellaneous, 
references. 

Artemiev's  Electrical  Coat  of  Mail. — .\n  illustrated  description  of 
the  Russian  physicist's  "coat  of  mail."  repeatedly  noticed  in  the 
Digest,  for  protection  against  electric  currents. — Scien.  Am.,  May  16. 

Electrical  Steering  Gear. — An  illustrated  description  of  a  new 
gear,  similar  to  the  hand  steering  type,  with  such  alterations  as  to 
adapt  it  to  electrical  driving. — Scien.  Am.,  May  16. 

Italian   JVorks. — An  illustrated  description  of  the  united  company 


oi  dadd.i  \  to,,  ItnoMhi,  bm/i  &  Co.,  m  Milan,  'ihc  (irm  build 
mostly  three-phase  alternators  and  motors.  A  1,400-lip  machine, 
in  course  of  construction,  is  illustrated. — Lond.  Elec,  May  22. 

Instruction.  Mariiillion.— A  long,  illustrated  article  describing 
the  cicctrotechnical  institute  of  the  L'niversily  of  Grenoble,  France. — 
L'Eclair.  Elec,  May.  23. 

Directory  of  Electrical  Societies,  btc. 


Amkkican  1nstiti;te  ok  I'J.e<  tkk  al  Engineehs,  Secretary,  Ralph 
W.  Pope,  ijs  Liberty  Street,  New  York.  (lencral  meeting,  Niagara 
Falls,  June  29,  July  3. 

Natio.nal  1'Llkctkicai.  Contkactoks'  As.sociation  of  the  Uniteo 
States.    Annual   Convention,  Detroit,  Mich.,  July   14,   15  and   16. 

Turret  Form  of  Train  Controller. 


Ill  I'l.ixTKu  \i.  WoKLU  ANu  ENGINEER  of  May  i6,  some  details  were 
Hiwii,  with  an  illustration  of  the  new  form  of  Westinghouse  multiple 
tr.iin  control.  W'e  are  now  able  to  present  a  view  of  the  apparatus, 
which  shows  its  exterior  appearance,  and  its  position  under  the 
car  very  clearly. 

.'\s  already  noted,  this  new  apparatus  is  of  the  electropneumatic 
type,  and  is  in  principle  like  that  hitherto  installed  by  the  Westing- 
house  company.  Within  one  compact  structure  of  turret  form  have 
been  grouped  by  Mr.  Westinghouse  the  electropneumatic  devices 
to  operate  a  simple  form  of  electric  switch,  including  a  safety  circuit- 
breaker  and  automatic  means  for  preventing  the  application  of  too 
great  an  electric  force  to  the  motors,  thus  saving  electric  current  and 
insuring  the  smooth  operation  of  trains. 

The  new  controller  is  located  in  the  small  turret  under  the  car, 
as  shown  in  the  illustration,  and  has  a  circuit-breaking  power  many 
times  greater,  it  is  said,  than  has  been  attained  heretofore.  .Xmong 
the  other  advantages  of  this  "turret  system"  are  greater  blow-out 


TURRET    TRAIN'    CON'TROLLER. 

capacity,  greater  uniformity  of  action,  unequalled  arrangement  of 
contacts,  an  automatic  accelerating  device,  and  marked  economy  of 
space. 

The  electropneumatic  apparatus,  operating  the  switches  individu- 
ally, is  of  the  same  character  as  that  employed  by  the  Union  Switch 
&  Signal  Company  in  its  electropneumatic  signalling  system,  an 
apparatus  that  has  been  subjected  to  years  of  severe  and  successful 
tests  in  connection  with  the  signals  on  numerous  railways  throughout 
the  country.  The  electropneumatic  switches  are  operated  progres- 
sively by  the  valves  being  so  arranged  as  to  admit  air  to  their  re- 
spective operating  cylinders  at  the  right  time  and  rate  to  insure  grad- 
uated acceleration  of  the  train  and  also  guard  against  sudden  rushes 
of  current.  The  organization  is  such  that  current  in  excess  of  a  pre- 
determined amount  cannot  be  admitted  to  the  motors,  with  a  result, 
not  only  that  the  motors  themselves  are  not  subjected  to  undue 
strains,  but  the  train  is  free  from  sudden  and  abnormal  movements 
in  acceleration.  The  valves  may  be  adjusted  so  that  any  required 
degree  of  acceleration  mav  be  obtained. 
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The  new  control  apparatus  has  all  of  the  usual  safety  appliances, 
including  the  arrangement  whereby  the  current  is  automatically  cut 
off  and  the  brakes  are  applied,  in  the  event  of  an  accident  to  the 
niotorman.  Its  weight  is  from  one-half  to  three-quarters  of  a  ton 
per  car  less  than  before,  with  consequent  gain  in  other  directions. 

Another  new  Westinghouse  invention  is  the  automatic  coupler, 
which  in  one  operation  couples  the  air  brake  hose,  the  multiple  unit 
system  of  electrical  control,  and  the  lighting  and  heating  connections. 


A  Large  Electric  Mining  Plant. 


The  Cerro  de  Pasco  copper  mines,  in  the  Peruvian  Andes,  which 
are  about  to  be  developed  on  an  huge  scale  by  American  capitalists, 
will  be  operated  largely,  if  not  entirely,  by  electricity.  Contracts  for 
engines,  etc.,  have  just  been  placed  by  Frank  Klepctko,  consulting 
engineer.  Maritime  Building,  New  York,  who  is  acting  on  behalf  of 
the  Americans  interested  in  the  undertaking.  F.  B.  Haggin,  the  Cali- 
fornian  capitalist,  whose  New  York  offices  arc  in  the  Mills  Build- 
ing, and  J.  J.  McCune,  of  Salt  Lake  City,  Utah,  are  the  principal 
people  concerned  in  the  venture.  The  extensive  copper  deposits  are 
said  to  underlie  a  mountain  of  silver  ore,  worked  since  1630,  but  in  a 
very  primitive  method.  The  mines  are  located  at  an  altitude  of 
15,000  feet.  It  is  estimated  that  in  four  years  the  production  of 
copper  will  be  4,000  tons  per  month.  This  output  will  place  Ccrro 
de  Pasco  at  the  head  of  the  copper  producing  concerns  of  the  world. 
The  late  owners  of  the  mines  took  no  ore  out  that  gave  less  than  20 
per  cent.  It  is  now  calculated  that  an  average  yield  of  12  per  cent, 
could  be  kept  up  for  many  years.  Several  million  dollars  will  be 
expended  in  equipment.  The  construction  of  a  railway  from  the 
coast  to  the  mines,  a  distance  of  about  85  miles,  has  already  begun. 

A  smelter  is  to  be  erected  which  will  have  an  initial  capacity  of 
1,000  tons  a  day.  It  will  be  equipped  with  two  blowing  engines,  each 
having  a  capacity  of  24,000  cubic  feet  per  minute  compressed  to  17 
pounds  and  designed  with  a  view  to  electric  operation  by  1,500-hp 
motors.  These  engines  will  be  built  by  the  Nordberg  Manufacturing 
Company,  of  Milwaukee,  Wis.  There  will  also  be  five  Nordberg 
engines  of  30,000  cubic  feet  capacity  to  be  compressed  to  2I/2  pounds. 
These  engines  will  be  of  350-hp  each.  For  power  purposes  two  475- 
hp  Nordberg  engines  have  been  ordered  for  direct  connection  to 
generators  of  350  kw  capacity  each.  The  generators  will  be  con- 
tracted for  next  week. 


One  Type  of  Westinghouse   Induction   Motor. 


The  Westinghouse  type  "F"  motor  is  a  variable-speed  induction 
motor,  especially  suited  for  use  where  loads  have  to  be  carried  at 
reduced  speeds,  or  where  heavy  loads  have  to  be  started  and  grad- 
ually brought  up  to  speed.  Elevator  and  hoist  work  are  typical 
examples  of  this  kind  of  service.  The  cut  herewith  shows  the  motor 
to  be  compact  and  of  substantial  build.  Its  resemblance  to  the 
t}pe  "C"  is  quite  strongly  marked.  The  only  noticeable  differcnco 
is  an  extension  nf  the  sliaft  at  one  cud  to  provide  the  collector  and 
brush-holder. 

The  motor  differs  from  the  Westinghouse  type  "C"  motor  in  the 
secondary  or  rotating  element,  which  is  wound  like  the  rotating 
part  of  a  three-phase  rotating  armature  generator,  and  carries  a 
collector.  Current  passes  from  the  collector  to  a  rheostat  through 
a  controller,  by  which  the  speed  may  be  varied  by  changes  in  the 
resistance. 

The  standard  motors  are  provided  with  a  hollow  cylindrical  frame 
of  cast  iron,  in  which  the  primary  is  mounted.  The  windings  of 
the  machine  are  completely  protected  by  its  frame  from  any  external 
danger  of  accident.  The  frame  forms  a  base  for  the  machine  and 
also  supports  the  two  and  brackets  carrying  the  self-oiling  bearings. 
These  have  an  ample  bearing  surface  which  insures  small  wear  in 
the  bearings. 

The  end  brackets  arc  bolted  to  the  frame  in  any  one  of  eight 
different  positions,  so  that  the  oil  chambers  in  the  brackets  will  be 
in  the  proper  position,  whether  the  frame  is  bolted  to  the  floor,  the 
wall,  the  ceiling,  or  at  a  45°  angle.  Supported  from  the  bearing 
housing  and  readily  accessible  for  such  inspection  or  renewal  of 
brushes  as  will  occasionally  be  required,  is  a  swivel  type  brush- 
holder,  which  allows  rotation  in  either  direction  and  the  use  of  carbon 
gauze  brushes.  These  require  practically  no  attention,  and  the  wear 
of  the  collector  is  reduced  to  a  minimum.  Motors  of  larger  sizes  are 
of  the  same  general  form,  but  the  cast-iron  frame  for  holding  the 
primary  is  made  in  two  parts,  which  are  separated  horizontally. 


The  primary  element  consists  of  a  hollow  cylinder  built  of  lam- 
inated punchings  of  sheet  steel,  slotted  on  the  inside  to  receive  the 
conductors.  The  punchings  are  rigidly  supported  by  the  cast-iron 
housing  that  encloses  the  primary  and  forms  the  frame  of  the  motor. 
In  motors  of  larger  sizes,  the  punchings  are  not  continuous,  but  are 
made  up  of  segments,  dove-tailed  into  a  hollow  cylindrical  shell 
of  cast  iron.    This  shell  is  held  in  the  cast-iron  frame  of  the  motor. 

The  conductors  are  usually  machine-wound  coils  of  wire,  which 
are  thoroughly  insulated  before  being  placed  in  the  slots.  In  some 
cf  the  larger  motors  a  copper  strap,  bent  to  the  proper  form,  is  used 
for  the  coils.  In  large  motors  wound  for  low  voltages  and  heavy 
currents,  a  copper  bar  is  placed  in  each  slot,  the  insulated  bar  being 
slipped  in  at  one  end  and  the  proper  connections  between  bars  made 
by  short  lengths  of  copper  strap. 


INDUCTIO.N'     MOIDK. 

The  terminal  blocks,  through  which  tlic  leads  supply  c.-.rrent  to 
the  motor,  are  connected  to  the  primary  winding  and  are  located 
on  the  side  of  the  frame. 

The  secondary  element  is  built  up  of  sheet  steel  punchings 
mounted  upon  a  spider.  The  rectangular  copper  bars  of  the  winding 
lie  in  partially  closed  slots  around  its  periphery.  They  are  grouped 
to  give  a  three-phase  winding,  and  the  leads  from  the  windings 
arc  carried  through  a  hollow  shaft  to  the  collector. 

These  motors  are  usually  built  for  two-phase  or  three-phase  cir- 
cuits, 60  or  25  cycles.  The  standard  voltages  are  200  and  400  and 
upwards. 


Automobile  Chairs  at  the  St  Louis  World's  Fair. 


A  concession  has  been  granted  to  the  Electric  Chair  Company,  of 
St.  Louis,  to  operate  2,000  automobile  chairs  at  the  World's  Fair. 
Each  chair  will  carry  two  passengers,  one  of  whom  may  operate  the 
machine,  or,  if  desired,  an- operator  will  be  furnished  by  the  con- 
cessionaire. The  chairs  will  be  rented.  Each  machine  will  be  pro- 
vided with  a  detachable  seat  at  the  rear  for  the  operator.  The  con- 
troller and  steering  bar  may  be  placed  either  at  the  front  or  the  rear, 
according  to  whether  the  machine  is  run  by  one  of  the  persons  hiring 
it  or  by  an  hired  operator. 

Mr.  Semple  S.  Scott,  an  electrical  engineer,  is  stated  to  be  the 
inventor  of  this  chair.  The  machine  is  provided  with  a  new  safety 
guard  rail  to  prevent  accidents.  This  rail  entirely  surrounds  the 
machine  and  the  slightest  pressure  on  any  part  thereof  causes  an 
electric  clutch  to  operate,  which  instantly  brings  the  machine  to  a 
standstill,  thu-~  avuiding  accidents. 
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Financial    Intelligence, 


nil-:  WKKK  IN  WAl.l.  SlkKl.l.  Mom>  W.I!.  ulkifd  wall 
niotUiaU-  libcraliiy,  iiuicli  i>f  llu-  mitpm  cumiiig  from  foreign  Ifiidcrs. 
Till-  (IciiKiiul  for  ihi-  long  il.iirs  o>niiiiiicd  fairly  aclivc.  'J'lic  closing 
raU's  wfii-  4  per  cent,  lor  (jo  day>.  4'..  it>  5  per  cent,  for  yo  days  to 
five  nionllis.  and  5'j  per  cent,  to  (>  per  cent,  for  six,  seven  and  eight 
luonlhs,  Specnialion  on  the  stuck  market  was  narrow  and  pro- 
fessional with  more  or  less  bearing  manipulation.  Recessions  and 
rallies  alternated,  hut  the  general  lone  was  somewhat  discouraged 
and  ilecliiies  in  important  .stocks,  notably  United  States  Steel,  occa 
sinned  temporary  uneasines.s.  Kiim>>r>  were  current  in  this  coniicc 
tion  that  some  important  interests  in  the  corporation  were  liijuidating 
their  holdings  to  meet  other  obligations,  and  although  this  could 
not  be  confirmed,  it  lunl  an  ciTect  on  sentiment.  Unfavorable  scnti- 
niint  was  also  created  by  the  testimony  brought  out  by  the  hearing 
of  a  suit  to  set  aside  the  deal  by  the  Metropolitan  Street  Railway 
UA  to  the  Iiiterurban  Rai)id  Transit,  Metropolitan  being  heavy  in 
coiiseiiuencc.  In  the  industrials  little  interest  was  shown  outside  of 
the  Steel  stocks.  Amalgamated  Copper  was  irregular  within  narrow 
limits,  but  did  not  develop  any  special  weakness  on  the  intelligence 
that  the  demand  for  copper  was  slackening  and  that  prices  for  the 
metal  had  fallen.  Metropolitan  Street  Railway  through  the  influences 
above  noted,  fell  to  the  lowest  point  of  the  year — I2I}4.  after  having 
reached  120; 4.  There  was  a  rally  at  the  close,  however,  which 
brought  the  stock  up  to  \24y4,  this  being  a  net  loss  of  31/2  points. 
Brooklyn  Rapid  Transit  declined  from  58,  the  highest  point,  to  55, 
the  lowest,  the  closing  figure  being  57,  which  was  a  loss  of  1%. 
Manhattan  Elevated  closed  at  136,  being  a  drop  of  3  points.  Wcst- 
inghouse  common  lost  i  point,  closing  at  194,  and  first  preferred 
made  a  gain  of  20  points,  closing  at  200.  Western  Union  remained 
very  quiet  throughout  the  week,  closing  at  84,  ex-div.  Following 
are  the  closing  (luotations  of  June  23 : 


NK«    YORK. 


■Iiiui- 1).  June 

Americau  Tel.  &  Ch'jIc 77^t  SO 

Ainerieau  Tel.  &  Tel 142  141 

American  IMst.  Tel     27  J! 

Broiililyn  Kapid  Transit    . .     509*  .'iS 

Oommurcial  cable 

Klei-lric  Boat       18  17 

Elettric  Bolt  pfd ;17  411 

Electric-  Lead  Reduction. .   .        ;V<  1 

l?lwtric  Vehicle 7  7 

KJectric  Vehicle  pf.t 13H 


13^; 
BOSTON 


June  Ifi.  June  2:1 

tJeneral  Electric 177H      1/7H 

dudson  River  Tel 

Metropolitan  St.  Ry 124!^      124 

N.  E.  Elec.  Veh.Trns H 

\.  y.&N.  J.  Tel 

N.  Y,  E.  V.  T.  Co 5H         i 

Tel.  &  Tel.  Co.  Am 

Western  ITnion  Tel 85  83^ 

Westinghouse  com 189         18S 

Westinghouse  pfd 188 


luue  18.  June  5:( 

American  Tel.  &  Tel     .     .      143  liliv  Western  Tel.  &  Tel.  pfd. 

Cumberland  Telephone Mexican  Telephone 

Edison  Elec.  Ilium 248  New  England  Telephone 

Oeneral  El-H'tric  .  179  ..  Westinghouse 

Western  Tel.  *:  Te'.  13  12  Westinghouse  pfd 


Jane  16    June  23 


American  Hallways 
Elee.  Storage  batti-ry 
Elec.  Storage  Battery  pfd . 
Elec.  Co.  of  America 


PHILADELPHIA. 

June  Hi.  June  2.>  June  16.  June  23 

Phila.  Traction SBH         96^ 

Ii3  Phila.  Electric  Bi*  tij-j 

Pa.  Electric  Vehicle 

8ti         Pa.  Electric  Vehicle  pfd 

CHICAGO. 


June  18.  June  21 

Central  Onion  Tel 

Chicago  Edison 1&4  150 

Chicago  City  Ry 190  lOTH 

Chicago  Tel.  Co 

National  Carbon 23?^        23 

♦Asked. 


June  IK.  June  23 

National  Carbon  pfd .94  94 

NorthwestElev.com 

Union  Traction  3  3>s 

Union  Traction  pfd .    30  30 


NEW  YORK  METROPOLITAN.— In  view  of  the  recent  attacks 
on  the  Metropolitan  Street  Railway  Company  and  the  failure  again 
of  the  latest,  the  following  authoritative  statement  is  of  special  in- 
terest: Leaving  out  of  account  the  adjustments  between  the  Inter- 
urban  Street  Railway  Company  and  the  Metropolitan  Securities 
Company  (which  are  of  no  practical  importance,  as  the  Securities 
Company  owes  the  entire  capital  stock  of  the  Interurban  Company 
and  the  two  concerns  may.  therefore,  be  considered  identical,  except 
for  legal  purposes)  the  position  is  as  follows:  The  Securities  Com- 
pany has  expended  some  $4,000,000  in  acquiring  the  property  and 
franchises  of  the  Interurban  Company,  the  People's  Traction  Com- 
pany of  New  York,  the  Westchester  &  Connecticut  Traction  Com- 
pany, the  Wall  &  Cortlandt  Street  Ferry  Railway  Company,  which 
it  now  owns,  and  for  organization  expenses,  etc.  The  Interurban 
Company  has  agreed,  under  the  terms  of  the  lease  with  the  street 
railway  company,  to  furnish  the  latter  company  the  sum  of  $23.- 
000,000  in  cash,  partly  for  the  purpose  of  paying  oflf  floating  debt 
and  partly  for  new  construction,  "electrifying"  horse  car  lines,  etc. 


For  the  first  $io,oou,oou  paid  by  (he  Interurban  Company  to  the 
street  railway  company,  it  received  from  the  latter  $11,000,000  of 
Its  4  per  cent.  Mliiiiiling  bonds,  which  wi-ie  sold  for  c.ish,  rcali/ing 
abiiut  $lo,<MJ<),o(x).  'Jills  left  about  $1  j.ikxvkjo  to  he  fiirnislie<|  to  the 
street  railway  company,  for  which  purpose,  and  to  recoup  the 
Securities  company  for  it.s  outlay  for  the  acquisitionn,  etc.,  stated 
above,  there  have  been  called  and  paid  on  the  shares  of  the  Securi- 
ties Company  .so  per  cent.;  i.  e,,  $15,<xx),ck)i>.  .As  this  money  is  paid 
over  to  the  street  railway  company,  the  Interurban  Company  receives 
securities  for  the  full  value  of  its  paynu-iils,  thus  far  principally 
Third  Avenue  Railroad  stock.  It  appears  from  the  foregoing:  (1) 
That  almost  the  entire  amount  to  be  furnished  to  the  street  railway 
company  has  been  provided.  (2)  That  the  Securities  Company  has 
received  and  now  holds  m  its  treasury  securities  c(|ual  to  its  pay- 
ments to  the  street  railway  company — in  addition  to  holding  prop- 
erty and  valuable  franchises  which  it   has  acquired. 

DECLINE  IN  WESTERN  TKl.i:i'HnNK.-,\dvices  from  Bos- 
ton say  that  the  (Ucline  in  Western  Teki)li(^ne  coniiiKJii  from  around 
30  to  ij  has  been  one  of  the  marked  features  of  the  Irjcal  exchange. 
The  stock  has  sold  as  high  as  ii'A.  The  decline  in  the  preferred  has 
meanwhile  been  C()mparativcly  small,  from  around  y8  to  yi.  There 
is  $16,000,000  of  each  class  of  stock  issued.  The  outstanding  bonds 
amount  to  $<j,834,ck)0.  The  preferred  stock  is  entitled  to  6  per  cent, 
cumulative  dividends  after  two  years,  the  present  rate  being  4  per 
cent.  There  have  been  no  dividends  paid  on  the  common.  The  net 
revenue  reported  for  the  shares  for  the  fiscal  year  ending  December 
31,  1902,  was  $673,849,  or  $33,849  more  than  required  to  pay  the  4 
per  cent,  dividends  on  the  preferred.  The  undivided  earnings  of 
the  sub-companies  were  not  reportetl.  The  Western  Telephone 
Company  succeeded  the  old  Erie  Telephone  Company.  The  bonds 
and  a  portion  of  the  preferred  stock  were  issued  to  retire  the  old 
Eiie  bonds,  while  the  remainder  of  the  shares  were  issued  in  ex- 
change for  the  $10,000,000  Erie  stock,  to  retire  $9,000,000  of  floating 
debt,  and  to  raise  $6,000,000  of  working  capital.  The  value  of  the 
properties  acquired  was  placed  by  Messrs.  Stone  &  Webster,  who 
made  an  appraisal,  at  $26,300,000,  apart  from  franchises  and  rights 
of  way,  which  have  been  estimated  at  $6,000,000  more.  Western 
Telephone  ow  ns  about  80  per  cent,  of  the  stocks  of  its  sub-companies. 
None  of  the  latter  have  bonds,  except  the  Postal  Telegraph  Company 
of  Texas,  which  has  $1,189,000,  and  the  Michigan,  which  has  $5,594,- 
000,  including  the  Detroit  Company.  The  Michigan  also  has  a  float- 
ing debt  of  $2,400,000.  Deducting  total  bonds  and  floating  debt  of 
these  sub-companies,  $9,200,000,  from  the  estimated  value  of  the 
properties,  $32,300,000.  leaves  $23,100,000.  .About  80  per  cent,  of  this, 
or  $18,500,000,  represents  the  value  of  the  equity  of  Western  Tele- 
phone in  the  old  Erie  properties.  The  parent  company  has  also  a 
working  capital  of  $5,500,000. 

ALLIS-CHALMERS  REPORT.— The  report  of  the  AUis-Chal- 
mers  Company  for  the  fiscal  year  ended  April  30  slates  that  the 
surplus  of  $561,076  earned  for  the  year,  after  payment  of  the  pre- 
ferred stock  dividend,  is  equal  to  more  than  2j^  per  cent,  on  the 
common  stock.  For  two  years  the  charges  to  capital  have  comprised 
only  such  expenditures  as  created  additions  to  the  plants  for  in- 
creased output,  while  all  other  costs  have  been  charged  against  the 
current  revenues.  The  company  makes  its  purchases  upon  a  cash 
basis,  discounts  its  bills,  and  has  no  debts  other  than  those  incurred 
in  the  conduct  of  its  current  business.  There  is  cash  in  bank  amount- 
ing to  $1,628,409,  and,  in  addition,  in  excess  of  current  liabilities, 
there  are  net  quick  assets  of  $6,243,333.  The  net  gain  in  the  second 
fiscal  year  in  the  quick  assets  was  $391,325.  The  capital  stock  of 
the  company  remains  as  originally  issued.  Three  of  the  great  units 
of  the  West  Allis  works  are  now  practically  completed.  Exten- 
sions of  all  other  plants  have  also  been  made  or  are  in  progress. 
All  the  property  of  the  company  is  owned  in  fee,  is  free  from  lien 
and  is  covered  by  insurance.  No  mortgage  can  be  placed  upon  the 
property  without  the  assent  of  75  per  cent,  of  the  amount  of  pre- 
ferred stock  outstanding.  The  orders  unfinished  and  on  hand 
.April  30  amounted  to  $8,797,483,  as  compared  with  $8,157,034  last 
year.  The  capital  stock  of  the  company  outstanding  remains,  as 
originally  issued,  at  $16,250,000  of  7  per  cent,  cumulative  and  i  per 
cent,  participating  convertible  preferred  stock,  and  $20,000,000  of 
common  stock.  The  report  says :  "The  outlook  for  work  was 
never  better,  and  the  business  oflfered  is  greatly  in  excess  of  present 
facilities,   which    will    soon   be   ample   to   meet    the   demand." 

LARGER  WESTINGHOUSE  DIVIDENDS.— Th*  Westinghouse 
Electric  &  Manufacturing  Company  has  declared  a  dividend  of  74 
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per  cent,  upon  its  preferred  stock  out  of  earnings  from  April  i,  1903, 
until  May  15,  1903,  and  a  dividend  of  I  "4  per  cent,  out  of  earnings 
from  May  15,  1903,  to  July  i,  1903,  making  a  total  of  2%  per  cent., 
payable  July  lo  next.  The  company  also  declared  a  dividend  of  i}4 
per  cent,  upon  its  assenting  and  non-assenting  stock  out  of  earn- 
ings from  May  15,  1903,  and  July  i,  1903.  Vice-President  Kobbe, 
of  the  Westinghouse  Company,  in  explanation  of  these  dividends, 
stated  that  the  action  was  in  pursuance  of  the  statements  made  in 
the  circular  recently  issued  to  the  shareholders  to  the  efifect  that  the 
dividends  on  all  classes  of  stock  would  be  adjusted  so  as  to  become 
payable  on  the  same  date.  The  character  of  the  agreement  estab- 
lishing the  preferences  has  made  this  necessary,  because  all  classes 
of  stock  are  entitled  to  the  same  rate  when  the  earnings  are  sufficient 
to  pay  more  than  7  per  cent.  The  last  dividend  on  the  assenting 
stock  was  paid  May  15  and  the  adjustment  has  been  made  from  that 
date  to  July  I  at  the  rate  of  10  per  cent,  per  annum.  The  dale  of 
payment  of  dividends  has  been  fixed  for  the  loth  of  the  month  suc- 
ceeding the  end  of  each  (juartcr.  There  are  only  twehe  non-assent- 
ing shares  now  outstanding. 

CANADIAN  MARCONI  COMPANY.— The  bill  lo  incorporate 
the  Marconi  Wireless  Telegraph  Company  of  Canada  was  passed 
by  the  Railway  &  Telegraph  Committee  of  the  House  of  Commons 
at  Ottawa,  on  June  18.  The  capital  stock  will  be  $5,000,000.  Excep- 
tion was  taken  to  the  clauses  pertaining  to  the  business  of  the  com- 
pany and  to  powers  requested.  Under  these  clauses  it  was  said  that 
it  was  apt  to  become  the  biggest  trust  in  the  world,  the  company 
getting  power  to  go  where  it  liked  and  to  take  over  every  business 
of  a  similar  character.  The  clauses  were  amended  by  the  additicn 
of  the  terms  "subject  to  the  approval  of  the  government  in  council 
and  of  the  municipalities  interested."  The  clause  relative  to  charges 
for  messages  was  amended  to  read  that  the  company  may  collect 
such  rates  as  are  fixed  from  time  to  time  by  the  government  in 
council  instead  of  the  directors,  as  the  company  desired. 

BELL  TELEPHONE  EARNINGS.— It  is  stated  from  Boston 
that  the  output  of  instruments  by  the  American  Company  and  its 
subsidiary  companies  is  upon  a  tremendous  scale  and  the  net  earn- 
ings of  the  A.  T.  &  T.  Co.  for  the  first  five  months  of  1903  amounted 
to  $4,870,000  as  compared  with  $3,556,323  for  the  same  period  of 
1902,  an  increase  of  $1,313,720,  or  28  per  cent.  These  earnings  are  a 
demonstration  that  the  new  money  which  has  been  put  into  the 
property  under  the  care  of  the  new  management  during  the  past 
two  years  is  beginning  to  receive  its  just  returns. 

DIVIDENDS.— The  directors  of  the  Union  Switch  &  Signal  Com- 
pany have  declared  a  dividend  of  2^  per  cent,  on  the  preferred 
stock  and  i}/2  per  cent,  on  the  common,  and  have  increased  the 
capital  stock  $500,000,  at  70  a  share,  payable  30  per  cent.  July  11, 
20  per  cent.  August  15,  and  20  per  cent.  September  15.  The 
Electric  Storage  Battery  Company  has  declared  the  regular  quar- 
terly dividends  of  iJ4  per  cent,  on  both  the  common  and  preferred 
stocks,  payable  July  i.  Bell  Telephone  Company,  of  Philadelphia, 
has  declared  a  dividend  of  2  per  cent.,  payable  July  25. 

INDIANA  TROLLEYS.— The  Union  Traction  of  Indiana  and 
the  Indianapolis  Northern  Companies  have  been  merged  into  the 
newly-formed  Union  Traction  Company  of  Indiana,  with  a  capital 
of  $1,000,000  preferred  and  $7,500,000  common.  This  will  be  leased 
in  turn  to  the  Indiana  LInion  Traction  Company,  which  will  have 
$5,000,000  stock  and  $5,000,000  of  bonds,  and  which  will  guarantee 
di\'idends  at  i'/4  per  cent,  to  start  with,  increasing  to  6  per  cent, 
in   1910. 

CHICAGO  TELEPHONE.— The  Chicago  (Bell)  Telephone  Com- 
pany is  pushing  its  service  rapi^lly,  and  the  total  number  of  instru- 
ments out  on  June  i  numbered  88.080.  The  new  stock  for  improve- 
ments is  practically  all  subscribed  for  by  old  stockholders.  Chicago 
telephone  stock  is  now  selling  at  135.  which  is  a  decline  of  about  60 
points  in  the  last  two  years.  It  is  thought  due  to  the  fact  tliat  its 
franchise  runs  out  in  1909. 

THE  ATLANTA  TELEPHONE  &  TELEGRAPH  COMPANY, 
successor  to  the  Standard  Telephone  Company,  has  filed  a  mort- 
gage in  Atlanta  on  all  of  its  properties  to  cover  a  bond  issue  of 
$600,000  for  improvements.  The  mortgage  is  given  to  the  City  Trust, 
Safe  Deposit  &  Surety  Company,  of  Philadelphia.  The  bonds  are 
5  per  cent,  and  fall  due  May  1,  tcjj^.  Tlie  .\tlanta  company  i)aid 
$750,000  for  this  property. 

TO  DEVELOP  GAVIN  FALLS.— The  Manchester  Traction. 
Light  &  Power  Company,  of  Manchester,  N.  H.,  which  is  controlled 
in  Boston,  will  increase  its  capital  stock,  $550,000.  to  $2,200,000,  lor 
the  purpose  of  providing  for  improvements  and  new  etiuipmont  and 
developing  the  Gavin  Falls  water  power. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— From  the  reports  received  by  the 
mercantile  agencies  it  is  evident  that  there  is  improvement  in  the 
crop,  trade  and  labor  conditions.  Generally  speaking,  good  railway 
reports  continue ;  collections  show  gains,  and  money  is  easy,  and 
there  is  a  growing  confidence  that  the  crop  movement  in  the  fall 
will  be  handled  without  undue  strain.  Pig  iron  and  steel  are  weaker; 
buying  is  still  slow  and  production  is  at  an  enormous  rate.  Steel 
is  easier  and  finished  products  are  less  active.  Lead  lost  I/2  cent, 
and  tin  is  lower,  but  copper  is  ostensibly  unchanged.  An  important 
but  unexpected  decline  has  materialized  in  lead;  and  cotton,  owing 
to  manipulative  handling,  has  advanced,  further  complicating  the  po- 
sition of  manufactured  goods.  The  long  lock-out  in  the  New  York 
building  trades  unfavorably  alTects  business  in  building  material, 
stoves,  gas  and  electric  fixtures,  hardware  and  a  multitude  of  similar 
lines.  Lumber  is  feeling  the  effects  of  existing  strikes,  and  anthracite 
coal  is  called  for  more  rapidly  than  it  can  be  furnished.  Copper  was 
dull  and  lifeless,  but  there  was  a  better  inquiry  from  Europe.  Quota- 
tions are  nominal  at  I4ai4'/'C.  for  Lake;  I4ai4j/^c.  for  electrolytic  in 
cakes,  wire  bars  and  ingots,  and  135-^  a  13^  for  cathodes  and  cast- 
ing stock.  The  business  failures  for  the  week  ending  June  18,  as 
reported  by  Bradstreet's,  numbered  165,  against  181  the  week  pre- 
vious, and  177  the  corresponding  week  last  year. 

FOREIGN  AND  DOMESTIC  ORDERS  FOR  IIARRISI5URG 
ENGINES. — The  recently  formed  engineering  and  contracting  firm 
of  Mackenzie,  Quarrie  &  Ferguson,  Incorporated,  114  Liberty  Street, 
New  York,  which  concern  represents  the  Harrisburg  (Pa.)  Foundry 
&  Machine  Works  in  this  section,  has  recently  secured  fair-sized 
orders  for  engines  to  be  shipped,  for  lighting  purposes,  mostly  to 
Mexico,  Cuba,  Japan  and  the  Philippines.  Numerous  domestic  orders 
have  also  been  taken  within  the  past  few  weeks  for  engines  to  be 
direct-connected  to  generators  for  light  and  power  work.  The  Eddy 
Valve  Company,  of  Waterford,  N.  Y.,  has  ordered  a  120-hp  Harris- 
burg standard  engine  for  direct  connection  to  a  75-kw  General 
Electric  generator  build.  This  outfit  will  be  used  for  light  and 
power  purposes.  A  150-hp  tandem-compound  to  be  direct-connected 
to  a  loo-kw  General  Electric  generator,  has  been  ordered  for  light 
and  crane  service  in  the  Alleghany  shops  of  the  American  Loco- 
motive Company.  The  Berlin  (Conn.)  Construction  Company  has 
called  for  a  75-hp  standard  engine  for  direct  connection  to  a  50-kvv 
General  Electric  generator  for  light  and  power  use.  A  120-hp  stand- 
ard simple  engine  is  to  be  shipped  the  Pennsylvania  Salt  Manufac- 
turing Company,  Philadelphia,  for  direct  connection  to  a  75-kw 
Crocker-Wheeler  generator  for  both  light  and  power.  Tufts  College, 
Boston,  Mass.,  has  ordered  for  lighting  purposes  a  standard  simple 
engine  for  direct  coupling  to  a  25-kw  General  Electric  generator. 
Two  75-hp  standards  to  be  direct-connected  to  Western  Electric 
generators  of  50-kw  capacity  each  will  be  installed  for  lighting 
service  on  the  Market  &  Fulton  Nation.-^l  Bank  Building.  New  York. 
The  Jarvis  Terminal  Cold  Storage  Company,  Jersey  City,  is  to  be 
supplied  for  light  and  power  use  with  two  tandem-compound  engines 
— 75  hp  and  125  hp — for  direct-connection  to  so-kw  and  75-kw 
Crocker-Wheeler  generators.  The  Aluminum  Press  Company,  of 
Plainfield,  N.  J.,  is  to  be  shipped  a  75-hp  standard  simple  engine 
for  direct-connection  to  a  50-kw  Spraguc  generator  for  light  and 
power.  The  Thames  Iron  Works.  Wharton,  N.  J.,  have  ordered 
two  300-hp  standard  tandem-compound  engines  for  direct-connection 
to  200-kw  General  Electric  generators,  for  power  only.  .\  small 
lighting  outfit  has  also  been  ordered  for  St.  Luke's  Hospital  New 
York. 

CURTIS  TURBINES  AT  SCHENECTADY.-Upon  the  cour- 
teous invitation  of  the  General  Electric  Company,  the  editors  of  a 
number  of  the  technical  papers  in  New  York,  escorted  by  Mr.  E.  H. 
Mullin,  visited  the  works  of  the  General  Electric  Company  on  June 
19.  with  the  object  of  inspecting  the  Curtis  steam  turbines— so  fully 
described  in  our  issue  of  May  23— and  the  preparations  made  at  the 
works  for  their  manufacture.  The  turbine  department  occupies 
the  greater  part  of  one  of  the  large  buildings  at  the  Schenectady 
works,  covering  an  area  of  800  ft.  x  90  ft.,  and  about  400  men  are 
employed.  Even  these  facilities  are  scant  for  the  orders  on  hand, 
which  aggregate  185,000  kw,  and  the  department  is  to  be  moved  to 
a  new  building  now  being  erected  with  an  area  of  240,000  sq.  ft. 
Some  of  the  processes  used  in  the  manufacture  of  the  Curtis  turbine 
are  very  interesting,  such  as  the  method  of  cutting  the  buckets  in 
the  solid  steel  discs  and  balancing  the  discs.  Several  diflferent  types 
of  slotting  machinery  are  used  for  cutting  the  buckets,  but  in  all 
of  them  the  tool  is  so  guided  that  its  cutting  edge  travels  at  such 
stroke  over  the  exact  curve  to  be  reproduced,  .\fter  the  buckets  are 
cut,  a  steel  band  is  riveted  around  the  periphery  of  the  wheel.  Each 
disc  is  balanced  separately  on  the  shaft  and  in  the  position  in  which 
it   will   be  permanently  mounted.     Any  unbalancing  effect  is  deter- 
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niiiicil  by  the  tlc.\urc  dI  the  sh;i(t  when  rcvolviiiK  r.ipulli,  ami 
ueiglit  is  taken  from  the  jimper  part  of  tlie  wheel  until  a  perfect 
balance  is  .<.eiureil.  .\  nuisi  enjoyable  and  insinutive  ilay  wa?i 
Spent  by  the  journalists. 

THE  COl'l'KK  MARKKT.-Mr,  John  Stanton,  who  is  inter- 
e.«ted  in  several  large  copper  mining  cunipanics,  and  is  well  known 
in  the  trade,  said  last  week:  "1  do  not  expect  to  see  copper  sell 
below  i^!j  cents  a  pound.  The  recent  setback  has  been  due  tt)  the 
slopping  of  work  in  the  buildnig  trade  because  of  labor  troubles. 
The  market  will  go  higher  as  soon  as  tlie  dilhculties  with  labor  end." 
The  bears  on  copper  lately  emphasized  the  reported  intention  of 
the  John  A.  Koebling  Sons  (.'ompany  to  shut  down  its  plant  one 
day  each  week,  this  being  taken  to  signify  that  the  demand  for 
Clipper  would  show  a  material  falling  off,  inasmuch  as  the  company 
is  one  of  the  largest  consumers  of  copper  in  the  country.  On  this 
subject  F.  W.  Koebling  has  written  a  letter  in  which  he  says: 
"Our  copper  wire  busines.;  is  practically  up  to  that  of  last  year,  and 
\vc  judge  from  our  general  knowledge  of  the  situation  that  the  de- 
mand for  electrical  apparatus  will  be  about  the  same  as  it  was  last 
year.  The  number  of  operations  calling  for  copper  has  been  much 
reduced,  but  those  which  arc  projected  and  under  way  involve  large 
quantities.  There  are  a  great  many  enterprises  of  magnitude  under 
way  and  projected  which  will  continue  to  call  for  large  ;unounts  of 
copper,  and  my  judgment  is  that  the  total  output  will  come  very 
near  being  absorbed." 

MEXICAN  POWER  TRANSMISSION.— Americans  will  con- 
struct a  large  hydroelectric  plant  in  the  State  of  Chihuahua  for 
the  purpose  of  generating  current  for  transmission  to  the  cities  of 
ChiluKihua  and  Parral.  located  80  miles  and  46  miles,  respectively 
from  the  power  house.  The  plant  will  be  built  at  La  Joya,  on  the 
Conchos  River,  by  the  Conchos  River  Power  Company,  of  which 
Frank  H.  Wright,  president  of  the  Stanley  Instrument  Company, 
is  the  head.  The  company  acquired  the  concession  for  the  erection 
of  the  plant,  which  was  originally  granted  by  the  Mexican  authori- 
ties to  R.  M.  Burke,  formerly  United  States  Consul  in  Chihuahua. 
Over  30,000  hp  is  available.  Besides  transmitting  current  to  Chi- 
huahua and  Parral,  the  plant  will  furnish  energy  to  operate  mines 
along  the  route.  The  initial  equipment  will  include  four  8oo-hp 
turbine  water  wheels  to  operate  under  a  head  of  125  ft.  The  trans- 
mission line  will  work  at  40,000  volts. 

STEEL  RAIL  PRICE  MAINTAINED.— After  the  meeting  of 
the  Executive  Committee  of  the  United  States  Steel  Corporation 
last  week  the  following  statement  was  issued  by  Chairman  E.  H. 
Gary:  "The  prices  of  steel  rails  for  the  year  1904  has  been  fixed 
at  $28.  as  the  capacity  of  all  the  mills  for  the  ne.\l  seven  or  eight 
months  has  been  sold.  Many  of  the  leading  railroad  companies 
have  expressed  a  desire  to  have  the  prices  of  rails  established  for 
the  ne.xt  season,  and  action  has  been  taken  a  little  earlier  than  usual. 
Upwards  of  250,000  tons  for  1904  have  already  been  booked,  and  in- 
quiry for  a  large  additional  tonnage  has  been  received  during  the 
day.  No  change  in  the  price  of  other  lines  of  steel  has  been  contem- 
plated." In  general  also  the  schedule  of  finished  steel  prices  is  un- 
changed for  1904. 

EQUIPPING  ENGINE  WORKS.— The  British  Westinghouse 
Electric  &  Manufacturing  Company,  Limited,  has  secured  the  con- 
tract for  the  electrical  equipment  of  the  Northeastern  Marine  En- 
g^ineering  Company's  Sunderland  engine  works.  This  contract  in- 
cludes the  supply  of  a  number  of  polyphase  W^estinghouse  con- 
stant-speed and  variable-speed  induction  motors,  together  with 
controlling  gear,  auto-starters  and  three-panel  switchboard.  Power 
will  be  obtained  from  the  Sunderland  Corporation  Supply,  this  being 
the  first  plant  to  be  connected  up  to  the  new  polyphase  generating 
plant,  which  runs  at  220  volts  and  50  cycles.  The  wiring  for  the 
installation  will  also  be  executed  by  the  British  Westinghouse  Com- 
pany. This  will  include  both  overhead  and  underground  work,  with 
distribution  bo.xes  and  conduits. 

FEEDER  CABLE  FOR  SYDNEY  TRACTION  SYSTEM.— 
The  National  Conduit  &  Cable  Company,  Times  Building,  New 
York,  has  secured  a  contract  for  feeder  cable  for  the  city  and  sub- 
urban electric  traction  system,  now  being  constructed  by  the  New 
South  Wales  government  at  Sydney.  Considerable  equipment  for 
an  addition  to  the  power  house  was  expected  to  have  been  placed 
before  this,  but  financial  conditions  in  the  Antipodes  will  not  permit 
of  further  contracts  being  closed  for  the  present.  The  contract 
for  the  initial  installation  w'as  secured  by  the  General  Electric 
Company.  The  contract  was  worth  about  $800,000.  The  engines 
are  of  Allis  build.    The  boilers  are  Babcock  &  Wilcox. 

GROW^TH  OF  FOREIGN  TR.\DE.— For  the  month  of  May  the 
exports  of  merchandise  were  valued  at  $100,508,051,  and  the  imports 
at  $78,935,143.  The  exports  of  the  United  States  during  the  eleven 
months  ended  May  31,  aggregated  $1,324,493,293.  and  exceeded  by 
$32,014,375  those  of  the  corresponding  period  of  the  previous  fiscal 
year.    The  imports  for  the  same  months  show  an  increase  of  $113,- 


jgi.jim  and  u  total  of  ^>4J,yS7,i<».  the  highesl  on  record;  and  for 
the  fir.st  time  will  pass  the  bdliondullar  mark  wlici>  the  fiscal  year 
ends  on  June  jo.  1  he  balance  of  trade  in  favor  of  the  United  Stales 
fur  eleven  months  is  $j8o,8</),oyy,  agamst  $46.2,273,024  (or  the  same 
period  of  last  year. 

NEW  YORK  EUISON  GROWTH.— Under  its  able  and  pro- 
gressive management,  the  New  York  Edison  Company  grows  steadily 
and  of  late  has  been  finding  itself  rather  pinched  by  the  building 
strikes,  etc.,  preventitig  delivery  of  new  apparatus  and  the  erection 
of  necessary  sub  stations.  If  it  were  not  sununer  time,  the  delay  in 
increasing  plant  for  generation  and  distribution  might  be  serious. 
Big  as  the  Waterside  station  is,  it  is  rapidly  filling  up,  and  the  com- 
pany even  now  is  studying  the  problem  of  increased  capacity.  An- 
other large  station  in  the  not  distant  future  is  already  becoming  a 
part  of  the  programme  under  consideration  by  the  executive  officers. 

THE  westin(;house  electric  &  manufacturing 

COMPANY  records  that  in  one  instance  where  30  steam  engines  of 
'.375  total  horse-i)ower  were  supplanted  by  57  motors  of  1,065  total 
horse-power,  for  machine  shop  driving,  the  average  daily  saving  in 
steam  was  41. 0  per  cent.,  of  combustibles  32.2  per  cent,  (coal  saved, 
20,000  pounds).  In  other  cases  electric  driving  has  reduced  by 
50  per  cent,  the  cost  for  engineer,  coal  and  water;  the  fuel  account, 
20  per  cent.;  the  cost  of  power,  44  per  cent.  The  gross  saving  was 
30  per  cent.,  with  direct-connected  motors,  and  22  per  cent,  with 
belted  or  geared  motors. 

WESTINGHOUSE  BRITISH  ORDER.— The  Westinghouse 
Company  has  secured  a  contract  for  the  conversion  of  steam  to 
electric  motive  power  of  another  British  railroad.  The  contract 
relates  to  the  Wirral  Railway,  a  system  about  15  miles  in  length, 
which  connects  Liverpool  by  means  of  the  Mersey  Tunnel  Railway 
— the  electrification  of  which  has  just  been  completed  by  the  Westing- 
house people — and  Birkenhead  with  the  residential  district  of  the 
Cheshire  peninsula,  bounded  by  the  River  Mersey  and  Dee.  The 
terminal  points  will  be  West  Kirby  and  New  Britain. 

THREE  MEXICAN  LIGHTING  PROJECTS.— The  American 
engineering  and  contracting  firm  of  Fogarty  &  Dickinson,  of  San 
Luis  Potosi,  Mexico,  has  secured  three  contracts  for  the  installa- 
tion of  electric  lighting  plants.  One  contract  obtained  from  the 
federal  and  municipal  authorities  is  for  a  plant  in  the  city  of  Colima, 
State  of  Colima,  which  has  a  population  of  about  35,000.  San 
.Andres  Chalchicomula,  a  small  town  in  the  State  of  Puebla,  is  to 
have  a  plant,  and  Tamazula,  State  of  Jalisco,  is  also  to  be  lighted. 
The  equipments  will  be  purchased  in  the  United  States. 

BALL  ENGINE  CONTRACTS.— The  Collins  Sugar  Company, 
Fort  Collins,  Colo.,  will  install  a  plant,  consisting  of  three  engines 
of  725  hp,  direct-connected  to  Crocker- Wheeler  generators.  The 
Ball  Engine  Company,  Erie,  Pa.,  furnishes  the  engines,  which  will  be 
of  the  self-oiling  type.  The  Ball  Engine  Company  has  also  sold 
the  S.  W.  Card  Manufacturing  Co.,  of  Mansfield,  Mass.,  a  loo-hp 
self-oiling  engine  for  electrical  purposes. 

MEXICAN  ELECTRIC  TRACTION  SCHEME.— The  con- 
struction by  Americans  of  an  electric  railway  between  the  city  of 
Guadalajara  and  Lake  Chapala  is  projected.  Application  has  al- 
ready been  made  to  the  Mexican  authorities  for  the  necessary  fran- 
chise. B.  F.  Hammett  and  Felix  Martinez,  of  El  Paso,  Tex.,  are 
primarily  interested  in  the  project.  The  system  will  be  some  60 
miles  in  length. 

ST.  LOUIS  FAIR  CONTRACTS.— The  Commercial  Electrical 
Supply  Company,  of  St.  Louis,  has  been  awarded  contracts  for 
electrical  material  for  the  St.  Louis  Exposition,  aggregating  about 
$120,000.  This  material  includes  porcelain  insulators,  pole  line  sup- 
plies, receptacles,  switches,  police  patron  boxes  and  various  other 
appliances  to  be  installed  on  the  grounds. 

FRICTION  DRAFT  GEAR.— Over  100  per  cent,  increase  in 
sales  within  twelve  months  is  the  record  made  by  the  Westinghouse 
Friction  Draft  Gear.  One  year  ago  41,000  freight  cars  and  1,400 
locomotives  were  equipped  with  this'  appliance.  The  number  for 
freight  cars  is  now  over  80.000,  and  for  locomotives  in  excess  of  3,000. 
THE  STROMBERG-CARLSON  TELEPHONE  MANUFAC- 
TURING COMPANY,  of  Chicago,  111.,  and  Rochester,  N.  Y.,  has 
recently  sold  a  magneto  switchboard  to  the  Deerfield  Telephone 
Company,  North  Benton,  Ohio ;  also  a  large  number  of  bridging 
telephones  to  the  Clinton  Telephone  Company,  of  Wilmington,  Ohio. 
WESTINGHOUSE  ARRESTERS  FOR  CHINA.— Several 
Westinghouse  lightning  arresters  have  been  ordered  through  Fearon, 
Daniel  &  Co.,  of  China.  New  York  offices  96  Wall  Street,  for  ship- 
ment to  the  Shanghai  municipality  for  use  in  the  electric  lighting 
system  of  the  foreign  settlement  of  that  Chinese  city. 

MEXICAN  TELEPHONE  PROJECT.— .A  telephone  system  is 
to  be  constructed  between  Tepehuacan  and  Tamala,  both  in  the 
State  of  Hidalgo.  The  state  government  will  subsidize  the  under- 
taking. 


June  27,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


1115 


(Benetal  Bewe, 


THE  TELEPHONE. 


WOODBERRY,  ARK.— The  Eastern  Telephone  Cumpany  has  25  telephones 
and  75  miles  of  toll  line,  with  as  many  more  projected.  This  line  is  to  run  from 
Fordyce  to  Eldorado. 

AUGUSTA,  GA. — Archibald  Blackshear  has  been  made  permanent  receiver 
of  the  Augusta  Telephone  &  Electric  Company.  He  has  been  instructed  to 
continue   the   operations   of    the   company. 

BLUE  RIDGE,  GA.— The  Blue  Ridge  Telephone  Company  operates  a  too- 
drop  board  with  140  subscribers  and  has  40  miles  of  toll  line.  It  is  now  opening 
a  small  e.xchange  at  EUigay  with  a  sodrop  board,  and  will  have  nearly  50 
subscribers  there. 

PRESTON,  IDAHO.— The  Oneida  Telephone  Company  has  18  subscribers 
and  excellent  prospects  for  a  big  mileage,  as  it  proposes  branching  out  in  every 
direction  to  take  in  all  the  small  towns  in  this  section,  eventually  reaching 
Ogden  and  Salt  Lake. 

COAL  CITY,  ILL.— The  Interstate  Telephone  &  Telegraph  Company  has 
been   granted  a  franchise  in  this  city. 

CROPSEY,  ILL. — The  Cropsey  Telephone  Company  has  a  loo-drop  board 
and  180  subscribers.     Its  rates  are  $6  per  year. 

SHELBYVILLE,  ILL. — The  Shelby  County  Telephone  Company  operates  a 
200-drop  board  and  has  230  subscribers.     It  also  has  100  miles  of  toll  line. 

MOLINE,  ILL. — The  Central  Union  Telephone  Company  has  just  installed 
a  hotel  system  of  100  instruments  in  the  new  Manufacturer's  Hotel,  the  first  of 
the  kind  in  a  city  of  this  size. 

ARCOLA,  ILL. — The  Areola  Grain,  Coal  &  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  It  will  operate  a  telephone  system. 
The  incorporators  are  Joseph  H.  Ewing,  John  I.  Hall  and  Joseph  Coombe. 

TAMAROA,  ILL. — The  Tri-County  Telephone  Company  has  a  6o-drop  board 
with  45  city  subscribers  and  15  country  lines.  By  the  end  of  the  year  100 
telephones  will  be  installed.  There  are  1,000  miles  of  toll  line.  The  size  of 
the  switchboard  is  to  be  doubled  in  the  near  future. 

MORRISON,  ILL. — The  Whiteside  County  Farmers'  Mutual  Telephone  Com- 
pany is  a  new  and  highly  prosperous  concern,  having  a  loo-drop  board,  85 
subscribers  and  about  75  miles  of  toll  line.  There  are  lines  in  Whiteside  and 
Henry  counties  with  an  exchange  at  Prophetston  of  about  300. 

WEST  BROOKLYN,  ILL.— This  plant  is  owned  by  Mr.  F.  M.  Y'ocum,  who 
bought  it  last  April,  with  one  at  Compton,  including  10  miles  of  grounded  toll 
line.  He  is  rebuilding  the  toll  line  full  metallic  and  holds  contracts  for  more 
farmers'  lines  than  can  be  completed  this  year.  This  place  has  a  40-drop 
board   with  40   subscribers. 

HARDIN,  ILL. — The  Calhoun  Telephone  Company,  besides  having  a  75-drop 
board  here,  has  others  at  si.x  different  places  with  20O-drop  board  capacity.  It 
has  150  exchange  subscribers  and  200  on  toll  or  farm  lines.  There  are  100 
miles  of  toll  line.  Rates  are  $1  for  residences,  $1.50  for  business  houses.  A 
50-mile   metallic  circuit  will  soon   be  completed. 

GARRETT,  IND. — The  Garrett  Telephone  Company  will  not  commence  opera- 
tions till  October,  but  will  then  open  under  very  bright  auspices. 

NEW  LISBON,  IND.— The  New  Lisbon  Telephone  Company  has  a  so-drop 
switchboard  capacity  and  210  subscribers.     The  rate  is  $i  per  month. 

PERU,  IND. — The  Peru  Home  Telephone  Company  operates  a  3000-drop 
board  with  859  subscribers  and  has  40  miles  of  toll  line.  A  large  increase 
is  projected. 

CROTHERSVILLE,    IND.— The   Jackson    Telephone    Company    has   two    ex-  . 
changes  of  50-drop  capacity  each.     There  are  64  subscribers  and  40  miles  of  toll 
line  with  more  projected.     Rates  are  $12  per  year. 

GENEVA,  IND. — The  Geneva  Telephone  Company  is  in  first  class  shape, 
being  unable  to  make  country  extensions  as  fast  as  applications  come  in.  It 
operates  a  150-drop  board  and  has  144  subscribers.  Rates  arc  $1,  $1.25  and 
$1.50. 

CLINTON,  IND. — The  Clinton  Telephone  Exchange  operates  Sterling  ap- 
jiaratus.  It  has  a  350-drop  board  and  500  subscribers.  It  has  40  miles  of  toll 
line.  The  rates  are  $1.25  and  $2.  Improvements  and  additions  are  to  be  made 
in  the  near  future. 

NAPPANEE,  IND.— The  owner  of  the  Nappanee  Telephone  Company,  Mr. 
C.  R.  Stoops,  has  a  most  progressive  property.  The  switchboard  capacity  is 
200  drops,  there  being  205  subscribers.  Rates  for  residences  and  farms,  $13 — 
business  houses,  $18.     Farmers'   lines  are  being  built. 

KNIGHTSTOWN,  IND.— The  Knightstown  Telephone  Company  reports  the 
outlook  more  favorable  than  at  any  time  during  the  past  10  years.  It  operates 
a  370-drop  board  and  has  465  subscribers.  There  are  80  miles  of  toll  line  and 
the  cable  capacity  is  to  be  increased.  Rates  are  $18,  $15,  $12,  $9,  $6  and  $3 
per  year.  With  the  advent  of  farmers'  co-operative  companies  the  number  of 
telephones  increases  rapidly  and  this,  with  the  low  annual  rates,  gives  a  stim- 
ulus to  the  business,  heretofore  unknown. 

MARIETTA,  IND.  TER.— The  Red  River  Telephone  Company  operates  107 
miles  of  toll   lines. 

.\L-LU-WE,  IND.  TER.— There  is  a  private  line  from  this  place  to  Xowald, 
which   has  been  in   operation  several  years. 

DUMONT,  IND.  TERR.— The  Chickasaw-Choctaw  Telephone  Company  op- 
erates a  200-drop  board  and  has  173  subscribers.  There  are  102  miles  of  toll 
line.     Increase  has  been  rapid  and  further  business  is  projected. 

TAHLEQUAH,  IND.  TER.— The  Cherokee  Telephone  Company  uses  Strom- 
berg-Carlson  apparatus,  has  a   3<io-drop   board   and    160  subscribers.      There   are 


35  miles  of  toll  line  at  25c.  per  message  and  exchange  rates  are  $1.50  and  $2 
per  month.     This  company  expects  to  double  its  business  in  another  year. 

HANCOCK,  lA. — The  Hancock  Telephone  Company  has  a  loo-drop  board 
and  105  subscribers,  and  is  soon  to  extend  its  business. 

FORT  DODGE,  lA. — The  Fort  Dodge  Telephone  Company  operates  a 
90odrop  board,  has  920  subscribers  and  100  miles  of  toll  line.  Rates  are  $1 
and  $2. 

CONROY,  lA. — The  Iowa-Hilton  Telephone  Company  operates  a  z4-drop 
board  and  has  100  subscribers.  The  company  has  all  bridging  lines  and  is  gain- 
ing all   the  time. 

MONROE,  lA. — The  Monroe  Telephone  Company  commenced  operations  less 
than  a  year  ago.  It  has  .-i  200-drop  board  of  Eureka  make,  and  380  sub- 
scribers at  $1.50  per  month      An  increase  is  projected. 

ELDRIDGE,  lA. — The  Eldridge  Mutual  Telephone  Company  uses  extension 
bells  and  has  72  subscribers.  It  is  capable  of  taking  care  of  two  or  three  hun- 
dred, and  operates  also  country  party  lines. 

LISBON,  lA. — The  Lisbon  Telephone  Company  operates  an  Eureka  200- 
drop  board  and  has  140  subscribers  in  and  300  on  country  lines,  of  which  there 
are  150  miles.     Rates  are  $18   for  business,  $12   for  residences. 

MARSHALLTOWN,  lA. — The  Marshall  Telephone  Company  operates  Strom- 
berg-Carlson  apparatus;  has  a  1 200-drop  board  with  900  subscribers  and  70  miles 
of  toll  line.     The  outlook  is  very"  bright  both  in  exchange  and  toll  line  business. 

B.VTTLE  CREEK,  lA. — The  Battle  Creek  Telephone  Company  operates  a 
Eureka  switchboard  of  200  drops  and  has  98  city  and  160  country  telephones 
at  $18  per  annum.  The  service  has  been  doubled  this  year  and  five  more 
party  lines  are  projected. 

DEWITT,  lA. — The  Dewitt  Telephone  Company  uses  a  full  metallic  system. 
It  has  a  200-drop  board  with  350  subscribers,  paying  $12  and  $18  per  annum. 
The  outlook  is  bright  for  500  city  and  country  subscribers.  Party  lines  bring 
in   10   to   16   farmers  on   a  line. 

HAW.VRDEN,  lA. — The  Hawarden  Telephone  Company  has  a  switchboard 
capacity  of  320  lines  and  150  subscribers  at  $1.75  for  business,  $1.25  for  dwell- 
ings and  $1.25  for  farmers.  The  company  expects  to  construct  toll  lines  to  all 
parts  of  the  country  as  soon  as  possible. 

LINEVILLE,  lA. — The  Lineville  Telephone  Company  has  a  board  here 
of  147  drops,  100  at  Garden  Grove,  25  at  Wildon  and  40  at  a  town  in  Mis- 
souri. The  number  of  subscribers  in  the  four  towns  and  country  is  965.  Rates 
are  $10  and  $12  per  year.  The  system  seems  likely  to  extend  to  1,500  tele- 
phones in  the  next  two  years. 

MT.  -A-YR,  lA. — The  Mt.  Ayr  Mutual  Telephone  Company  has  switchboard 
capacity  of  200  drops  and  30  farm  lines.  There  are  175  subscribers  at  $1.25 
per  month.  A  new  cabinet  of  loo  drops  is  to  be  put  in  soon  and  prospects  arc 
good  for  500  subscribers  at  no  distant  date.  At  present  this  office  has  direct 
connection  with  420  farmers'  telephones. 

BELLEVUE,  lA. — The  Bellevue  Telephone  Company  operates  a  loo-drop 
board,  has  about  100  subscribers  and  15  miles  of  toll  line.  An  effort  is  being 
made  to  effect  a  consolidation  of  all  companies  operating  in  Jackson  and  Jones 
counties  to  be  known  as  the  Iowa  &  Illinois  Telephone  Company,  which  would 
enter  Illinois  and  make  through  connections  from  Dubuque  to  Davenport,  Rock 
Island,   Moline   and   Chicago   by  copper   Bell   lines. 

CLIFTON,  KAN. — The  Clifton  &  Vining  Telephone  Company  supplies  serv- 
ice to  148  subscribers  from  a  150-drop  board.  There  are  140  miles  of  toll  line 
and  25  farmers'  lines.     The  charge  is  25  cents  for  5  minutes  on  toll  lines. 

LOGAN,  KAN. — The  Logan  Telephone  Company  operates  a  150-drop  board 
with  75  subscribers.  There  are  37  miles  of  toll  line  and  22  more  projected. 
Farmers'  lines  will  doubtless  soon  be  built  over  a  large  section  of  the  country. 

WICHITA,  K.\N. — The  Wichita  Independent  Telephone  Company  has  a 
switchboard  with  a  capacity  of  5,000  lines.  It  has  2,000  subscribers.  This 
plant  has  only  been  in  operation  six  months,  but  its  business  is  gaining  every  day. 

HERINGTON,  KAN. — The  Herington  Telephone  Company  has  s\vitchboard 
capacity  of  200,  and  a  toll  board  of  10  lines.  There  are  200  subscribers  at  a 
15c.  rate  in  the  country;  $1  and  $2  for  residences  and  business  houses.  An 
increase  of  party  lines  is  projected. 

WELLINGTON,  KAN.— The  Wellington  Independent  Telephone  Company 
operates  a  500  "American"  drop  board,  has  439  subscribers  and  125  miles  of 
toll  line.  The  company  has  just  bought  out  Belle  Plains  with  70  telephones  and 
79  farmers'  lines.     Lines  are  run   into  every  town  in  the  country. 

WETMORE,  KAN. — The  Wetmore  Telephone  Company  employs  two  switch- 
boards of  100  drops  each.  Stromberg-Carlson  and  American  apparatus  is  in- 
stalled. There  are  150  subscribers  and  75  miles  of  toll  line.  Rates  are  $12  for 
residences,  $15   for  business   houses.      Several   farmers'   lines  are  projected. 

McLOUTH,  KAN. — The  H.  D.  Edmond  Telephone  Company  operates  "."Vmer- 
ican"  apparatus,  has  a  2oodrop  board  and  125  subscribers  with  173  miles  of  toll 
line  and  more  projected.  Rates  of  subscriptions  or  toll  service  are  $1  and  $2 
in  the  town;  $25  for  the  first  year  and  $1   per  month  after,  in  the  country. 

ANTHONY,  KAN. — The  Southwestern  Telephone  Company  has  just  finished 
rebuilding  an  exchange  at  Enid,  Okla.,  at  a  cost  of  upw'ards  of  $50,000.  It 
has  exchanges  at  Harper,  Anthony  and  Attica,  Kan.,  at  Carmen,  Cherokee. 
Alva  and  Enid,  Okla.,  together  with  300  miles  of  toll  line  connecting  35  cities 
and  towns  in  Kansas  and  Oklahoma.  These  properties  represent  a  cost  value 
of  $110,000. 

WOLFSVILLE,  MD. — This  local  company  was  built  to  secure  connection 
with  the  Frederick  County  Telegraph  and  Telephone  Company  with  exchange 
at  Frederick,  Md.,  into  whose  hands  it  will  eventually  pass. 

STREET,  MD. — The  Highland  Telephone  Company  operates  two  switchboards 
of  100  and  50  drops  respectively.  It  supplies  service  to  200  subscribers  and 
has  50  miles  of  toll  line.    Its  charges  are  $15  for  dwellings,  $18  business  houses. 

TEPEHUACAN.  MEXICO. — A  telephone  line  is  to  be  constructed  between 
this  place  and  Tamala.     The   state  government   will  give  aid   to  the  enterprise. 
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lll'.K.MOSll.l.li,   .\IK.>kU().-    Stnor   Mimtrvrr.lr.  „t   ilii<  plmr.  h.in  .>liluiiir<l  « 
coniTMiun    (ur   ramliliahing  ■   i;uiii|i|rtc    lrlc|ili>inr   >y>lriii    linr.      Mr    i>   iir||iiliat 
ing  with  an  Amrriiuii  cuiii|iany  li>  lukc  hold  u(  the  rntcriirUc. 

KOWLKRVII.I.K.  MICH.-  TliU  in  a  iiitiltml  •y«l»m  and  is  intrndcd  to 
cover  tlie  I'oiiiiiy.      The  rxclmiigv   linn  ■   iuO'dru|>  board  and    JS  lubacribcra. 

IIYRON,  MINN.  Thr  Jnnibro  Vullry  Trlc|ilionr  Oimpany  upcratci  ■  mo- 
Jrii|>  board,  baa  ?»  aubacribrra  and  40  niiica  of  loll  line,  with  arvrral  more  in 
cnnlrmplalion.  There  ia  a  |j<md  inile|irndrnl  oinnrilioM  hrrr,  with  many  citicit 
and  u  linr  aooiir  lor  country  work. 

il.MTIKSIU'KC,  MISS.  Tbe  IVopIra'  'I'rlrpbonr  Company  opcraira  a  6oci 
drop  board,  ha*  JJ5  aubacriliera  ond  IJ5  milca  of  toll  line.  It*  rale  ia  n  cent, 
for   three  minutea. 

ST.  l.Ol'IS,  MO.  The  Hlythe.lulc  Telephone  Compiiny  liua  been  incur 
porated  by  O.    I'.    Ilitttxn  and  xtlirrH.     The  capital  .luck  ia  )$<"<">' 

rLATTSIlUKt;.  .\U).  Ihr  PliitlaburK  Telephone  Compiiny  operatca  4  joo 
drop  board,  baa  jjo  aubarribera  anil  joo  inilea  of  toll  line.  Katea  are  $1.50 
and  $j.  A  large  increaae  is  projected.  The  common  return  ayatem  ia  now 
being  put  in. 

BKAVKR  CROSSl.N'G,  NEli.— The  Ileaver  Crosaing  Telephone  Company  ia 
alHiut  to  commence  operations  and  will  operate  Ericsson  apparatus.  There  is 
a  loodrop  board,  and  50  to  75  milca  of  toll  line  are  to  be  conipletcil.  Rates 
will  be  $1,  $1.^5  and  $1.50. 

.\l'Rl)R.\,  NEIl.  Tbe  Hamilton  County  l-'arnicrs'  Telephone  Association 
operates  two  drop  boards  of  100  each  and  two  of  10  e.icli.  It  has  156  sub- 
scribers. There  arc  5."  miles  of  toll  line  at  50c.  per  month,  and  47  more  in 
pro!ti>ect.  This  association  was  started  by  three  men  for  their  own  convenience, 
and  lines  were  asked  for  faster  than  they  could  be  supplie<l.  It  is  a  grounded 
system,  but  is  to  be  changed  to  metallic  very  soon.  It  is  now  incorjioratcd  with 
$10,000  capital. 

PRINCETON,  N.  J.- — The  Automatic  Telephone  Exchange  Company  operates 
IJ5  switches  and  has  105  subscribers  at  $25  per  annum. 

POINT  PLEASANT,  .\.  J.— The  Sc.isborc  Telephone  Company  uses  Phcenix 
and  Kellogg  apparatus,  a  I40-drop  board  and  has  143  subscribers.  Business 
rates  arc  $-'o;   residence,  $15. 

\V.\TERTO\V'N,  N.  Y. — The  Citizens'  Telephone  Company  has  a  board  of 
6oo-drop  capacity  and  560  subscribers,  with  9  miles  of  toll  line. 

DUNDEE,  N.  Y. — The  Dundee  Telephone  &  Telegraph  Company  has  been 
incorporated  by  C.  J.  Watson  and  others,  with  a  capita!  stock  of  $2,500. 

W'ESTFIELD,  N.  Y. — The  W'estlield  Telephone  Company  operates  a  200- 
drop  board,  has  298  subscribers  and  84  miles  of  toll  line.  Extensions  are  to 
be  built. 

COBLESKILL,  N.  Y.— The  Cobleskil!  Telephone  Company  uses  "Western" 
apparatus  has  a  loo-drop  switchboard  capacity  and  120  subscribers.  The  rates 
are  $15,  $12.50  and  $10  per  year. 

COBLESKILL,  \.  Y. — The  Cobleskill  and  Sharon  Telephone  Company  uses 
a  25-drop  board  of  Western  construction.  It  has  25  subscribers  and  37  miles 
of  toll  line.    The  subscription  rate  is  $15, 

C.\TTAR.*\UGUS,  N.  Y. — The  Pioneer  Telephone  Company  has  about  150 
subscribers  at  $9  for  residences  and  $12  for  business  houses.  It  has  10  miles 
of  toll  line  and  is  increasing  business  rapidly. 

POTSDAM,  X.  Y. — The  Racket  River  Telephone  Company  operates  a  200- 
drop  board  and  is  about  to  put  in  another.  It  has  225  subscribers  and  200  miles 
of  toll  line.     Rates  are  $12  and  $15  per  year. 

HCDSON,  N.  Y'. — The  Commercial  Telephone  Company  and  the  Columbia 
Telephone  Company,  of  Hudson,  have  been  merged,  the  capital  being  $50,000. 
The  directors  are  R.  G.  Foster,  Benjamin  F.  Case  and  E.  Charles  Getty. 

COMSTOCK,  N.  Y. — The  Comstock  Telephone  Company  connects  at  North 
Granville  with  tbe  Granville  Telephone  Company.  This  again  gives  connec- 
tions with  other  lines  to  -Mbany  on  the  South  and  Port  Henry  on  the  north. 

SYR-\CCSE,  N.  \'. — The  Columbia  Long  Distance  Telephone  Company  has 
70  subscribers  and  125  miles  of  toll  line.  Rates  vary  according  to  distanc'. 
Lines  have  been  completed  from  Syracuse  to  Elbridge;  and  Syracuse  to 
Pha-nicia. 

\'ICTOR,  X.  Y'. — The  Peoples'  Telephone  Company  operates  Stromberg- 
Carlson  apparatus,  and  an  8o-drop  board  with  36  subscribers.  It  has  140  miles 
of  toll  line  and  five  exchanges — at  Holcomb,  Vincent,  Victor,  Honeye  and 
Naples.  The  company  will  build  rural  lines  within  the  field  now  covered  by  its 
toll    lines. 

SHERMAN,  X.  Y. — The  Sherman  Telephone  Company  operates  a  Kellogg 
200-drop  board  and  has  350  subscribers  with  orders  now  to  put  in  another 
hundred.  There  are  60  miles  of  toll  line  and  20  more  projected.  Rates  of  sub- 
scription are  $9,  $12  and  $24. 

SYR.\CUSE,  N.  Y. — The  Syracuse  Telephone  Company  uses  central  energy 
apparatus.  It  operates  a  2,400-drop  board  and  has  2,300  subscribers.  A  general 
extension  of  the  system  is  projected,  including  subway  lines,  new  building 
and  exchange  equipment.  Its  rates  are:  business,  $36;  residence,  $24.  Party 
lines,  business,  S30;  residence,  $18.  A  toll  line  is  operated  in  connection  with 
the    Columbia    Long   Distance    Company. 

GREENSBORO,  N.  C— The  sale  of  the  Greensboro  Telephone  Exchange 
to  the  Southern  Bell  Telephone  Company  has  been  consummated  and  the  latter  • 
company  has  taken  charge.  The  consideration  was  $70,000.  The  deal  includes 
the  property  of  the  American  Telephone  &  Telegraph  Company,  which  has 
been  preparing  to  build  an  exchange  to  compete  with  the  Greensboro  exchange. 
WILLISTON,  N.  D.\K.— The  Williston  Telephone  Company  has  160  drop 
board  capacity  and  90  subscribers.  There  are  50  miles  of  toll  line  at  ic.  per 
mile  and   50  more  are  projected. 

POINT  ROCK.  OHIO.— The  Point  Rock  and  Wilkesville  Independent  Tele- 
phone Company  has  169  subscribers  and  69^  miles  of  rural  line. 


NUKIII  KIIK.EVII.I.K,  OHIO.— The  North  KidKCvillr  Telephone  Com- 
pany uprrulea  a  50  ilrop  board  with  Jo  aubaeribcra.  Toll  raira  arc  $|K  per 
unnuiii. 

.MT.  VKRNON,  OHIO.  The  Ml.  Vernon  Telephone  Company,  which  ia  in- 
eorporated  under  llir  luwa  of  Weat  Virginia,  bua  Incrcaaed  its  capital  atock  to 
$ioo,uoo, 

SI'ENCEKVII.I.I..  OHIO.  The  .Spenccrville  Telephone  Company  haa  a 
joo'driip  board  and  jjo  aubacribrra  and  over  70  milra  of  country  linr.  A  large 
incrraae  ia  projected. 

CON.VEAUT,  OHIO.  The  Conneaul  Tclenbone  Company  ia  planning  to 
enlurgr  it»  awitehboaid  in  order  to  take  care  of  a  large  number  of  aubacribera 
now  on  tbe  waiting  li»l. 

ll.VYTON,  OHIO. — The  .Montgomery  County  Telephone  Company  haa  hern 
iiicorporaled  with  $aoo,ooo,  by  L.  Kauh,  II.  C.  Kiefalicr,  J.  T.  Harlow,  Edward 
('.  Canby  and  J.  I).  Arti. 

HARRISON,  OHIO.  The  Harrison  Telephone  Company  haa  signed  a  eon- 
tract  with  the  City  &  Suburban  Company  (UcllJ  whereby  it  will  inatall  a  new 
switchboard  and  use  Bell  instruments. 

LONDON,  (JIIIO.  The  London  Home  Telephone  Company  haa  increased 
its  ca|)ital  stock  from  $125,000  to  $200,000  and  will  make  improvements.  W. 
.M.  Jones  is  president,  and  W.  J.    Meech,  aecrclary. 

IIURTON,  OHIO.  The  Burton  Telephone  Company  has  increased  its  cap- 
ital stock  and  is  planning  to  install  a  looo-line  switchboard.  The  system  ia  being 
extended  throughout  the  surrounding  farming  district.  A.  M.  Ilaird  ia  man- 
ager   of    the   company. 

I'KRRYSVII.Li;,  OHIO.  The  Farmers  Telephone  Company,  of  Perrysville, 
and  the  Monroe  Telephone  Company,  of  Lucas,  have  arranged  for  an  inter- 
change of  business  and  propose  to  cxtcml  their  systems  throughout  the  entire 
farming  district  of  Lucas  County. 

BELLEFONTAINE,  OHIO.-  The  United  Telephone  Company  operates  a 
switchboard  of  Soodrop  capacity  and  has  750  subscribers.  It  also  owns  12 
other  smaller  exchanges  with  1,100  telephones.  There  arc  500  miles  of  toll 
line  at  the  following  rates:  $2.50  private  line,  business;  $2  two  party  line,  busi- 
ness; $1.50,  $1.25  and  $1.  for  one,  two  and  four  party  residences  respectively. 
G.XRHER,  OKF^.A. — The  Garber  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5,000.     Mr.   B.  A.  Garber  is  interested. 

GR.\.\IJ,  OKLA. — The  Grand  Telephone  Company  was  organized  in  Feb- 
ruary for  tHfe  purpose  of  putting  the  town  in  connection  with  the  railroad  at 
Gaye.  It  contemplates  an  extension  to  Cheyenne.  It  has  14  subscribers  and 
26   miles  of   toll    line  charging  25c.    per   message. 

OrT.\\V.\,  ONT. — A  bill  is  now  before  the  Dominion  Parliament  to  incor- 
porate the  Canadian  Telephone  &  Telegraph  Company,  with  headquarters  at 
Ottawa,  and  a  capital  stock  of  $1,000,000.  The  promoters,  who  are  nearly 
all  Americans,  arc  George  I.  Stcgmater  and  Christopher  J.  Stegmater,  of 
W'ilkesbarre;  Frederick  Warnke,  Jacob  W.  Warnke,  Charles  Robinson,  John 
A.  Mears,  James  R.  Mears  and  Walter  L.  Schlager,  of  Scranton;  Francis  J. 
Leonard,  of  Philadelphia,  and  Harry  Bryden,  of  Pittston.  The  Canadians  are 
William  H.  McCormick,  John  Culbert,  M.  P.,  Rufus  H.  Pope,  M.  P.,  W.  F. 
McCreary,  M.  P.,  and  some  others.  The  company  asks  power  to  construct  or 
buy  telephone  and  telegraph  lines  anywhere  in  Canada,  by  either  overhead 
wires  or  cables  underground  and  to  connect  its  system  with  existing  telephone, 
telegraph  and  cable  lines.  Provision  is  made  for  a  government  control  of  tolls. 
The  company  seeks  power,  also  to  erect  works  for  the  generation  of  electric 
power.     At  least  three  directors  are  required  to  be  residents  of  Canada. 

McKEESPORT,  PA. — The  Federal  Telephone  Company  will  soon  begin  to 
place   its  wires  underground   in  this  place. 

W.\LHALLA,  S.  C. — The  Oconee  Telephone  Company  has  a  loo-drop  board 
here,  70  at  Seneca  and  50  at  Westminster.  There  are  285  subscribers  and  70 
miles  of  toll  line,  to  which  50  more  will  soon  be  added.  The  company  is  now 
rebuilding  all  offices  and  making  every  circuit  metallic.  Fifty  more  telephones 
are  expected    within    the    next   twelve    months. 

ALSEN,  S.  DAK. — The  Alsen,  Beresford  &  Emmett  Telephone  Company  has 
25  miles  of  toll  line  and  intends  building  a  party  line. 

MEMPHIS,  TENN. — It  is  reported  that  the  Home  Telephone  Company,  of 
Memphis,  will  build  a  line  from  Jackson  to  Humboldt,  Tenn. 

CHATTANOOGA,  TENN.— The  Hamilton  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000.  Mr.  Z.  C.  Patton  is  one  of  the 
directors. 

LIVINGSTON,  TEX. — The  Livingston  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $2,000.  Mr.  L.  F.  Gerlach  is  one  of  the 
directors. 

WICHITA  F.\LLS,  TEX. — The  Texas  Telephone  Company  has  350  miles 
of  toll  lines  and  three  exchanges.  The  lines  reach  points  in  Texas,  Oklahoma 
and   Indian   Territory. 

AMARILLO,  TEX. — The  Amarillo  Telephone  Company  uses  wire  fences  as 
line  to  a  distance  of  50  miles  for  ranches,  of  which  25  will  be  connected.  It 
has  a  Eureka  300-drop  board,  310  subscribers,  200  miles  of  toll  line  at  $1.50 
for  residences  and  $3  for  business  houses,  and  intends  putting  in  another 
lOO-drop  board  and    100  miles  of  toll  line. 

SALT  L.\KE  CITY,  UTAH.— The  Utah  Independent  Telephone  Company 
has  a  12,000-drop  board  with  4,000  subscribers  and  400  miles  of  toll  line.  Mr. 
F.  B.  Hall  is  chief  engineer.  The  company  purposes  to  cover  Utah,  Idaho  and 
Montana,  work  to  that  end  already  making  rapid   progress. 

GRANTSBURG,  WIS. — The  Consolidated  Telephone  Company  will  build 
a  line  to  Shell  Lake,  Spooner  and  Superior. 

ASHLAND,  WIS. — The  North  Wisconsin  Toll  Line  Company,  of  this  city, 
has  been  incorporated  with  a  capital  stock  of  $30,000.  Mr.  C.  F.  Latimer  is 
one  of  the  incorporators. 
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ELECTRIC    LIGHT  AND    POWER. 


MONTGOMEKY,  ALA.-  Tin-  Citizens'  I.ikIu.  litat  &:  I'owir  C.nipany  has 
lict-n  organized,  with  a  capital  of  $30,000,  by  Alex.   Rice,  C.  L.   Ruth  and  others. 

IlU.\'rS\II.LE,  ALA.— The  Huntsville  Electric  Railway,  Light  &  Power 
Company  has  secured  the  contract  for  lighting  the  streets  for  five  years  at 
$75    per    light   per   year. 

PRESCOTT,  ARIZ.— Engineer  J.  G.  Girard  writes  that  it  is  proposed  to 
construct  an  electric  power  plant  in  Cataract  Creek  for  operating  50  miles  of 
railroad;  probable  cost  of  work,  $2,000,000. 

CIIICO,  CAL.— The  Butte  County  Power,  Light  &  Water  Company  has 
been  incorporated,  with  principal  office  at  Chico;  capital,  $300,000.  W.  P. 
Lyncli,  of  Cherokee,  and  A.  F.  Jones,  of  (Iroville,  are  among  the  directors. 

l'UEP>L(),  COL. — The  contract  for  erecting  and  installing  an  electric  light 
jilaiit  and  wiring  system  for  the  lunatic  asylum  buildings  has  been  awarded  to 
Skinner  &   Sethman,  of  Denver,  for  $12,850. 

WILLL'\MANTIC,  CONN.— The  Williniantic  Gas  &  Electric  Light  Company 
informs  us  through  Mr.  Jackman,  superintendent,  that  its  plant  has  just  been 
thoroughly  remodeled  with  excellent  results.  There  are  92  i,ooo-cp  arcs  and 
1. 000   i6-cp  incandescent  lights.     Mr.  J.   F.   Church  is  president. 

.\UGUSTA,  GA.— The  Augusta  KaiKvay  &  Electric  Company  will  extend  its 
lighting  system  to  Summerville. 

COLUMBUS,  G.\. — The  city  of  Columbus  has  tabled  an  ordinance  requir- 
ing all  wires  in  the  business  district  to  go  underground.  Both  telephone  com- 
panies are  voluntarily  placing  their  wires  underground  in  the  business  section. 

IIIGHFALLS,  GA.— The  Towaliga  Falls  Power  Company,  with  Seaton 
Grantland,  W.  J.  Kincaid,  Jas.  M.  Brawner,  and  others,  as  directors,  has  ap- 
plied for  a  charter.  The  company  proposes  converting  the  water  power  at 
Highfalls   into   electric   power  for  transmission   to   Griffin   and   other   places. 

KEMPTON,  IND. — A  new  electric  lighting  plant  will  be  installed  in  rliis 
city  this  year. 

KNIGHTSTOWN,  IND.— The  Kniehtstown  Water  &  Light  plant  (municip.il) 
operates  25  enclosed  arcs  and  1,000  i6-cp  incandescents. 

BEDFORD,  IND.— The  Bedford  Light,  Heat  &  Power  Company  has  issued 
preferred  stock  to  the  amount  of  $31,000.  A.  C.  Vorris  is  president  of  the 
company. 

FAIRMOUNT,  IND.— Jacob  Briles,  City  Clerk  and  Treasurer,  writes  that 
there  is  a  movement  on  foot  here  to  put  in  an  electric  light  plant  by  stock 
subscription. 

BEDFORD,  IND.— The  Bedford  Electric  Light  &  Power  Company  has  issued 
$31,000  in  preferred  stock.  The  company  contemplates  extensive  improvements 
and  the   installation  of  modern  machinery. 

FT.  WAYNE,  IND.— The  Ft.  Wayne  Electric  Light  &  Power  Company, 
which  does  all  the  commercial  and  municipal  electric  lighting  in  this  city,  has 
purchased  the  rights  and  privileges  of  the  General  Heating  Company,  of  I't. 
Wayne,   which   is  capitalized  at   $500,000. 

INDIANAPOLIS,  IND. — The  specifications  for  the  new  electric  lighting 
contract  for  this  city  are  completed  and  ready  for  advertisement.  A  franchise 
ordinance  will  be  drawn  for  commercial  lighting  to  accompany  the  city  contract. 
This  will  give  an  outside  bidder  all  the  advantages  of  a  bidder  already  having 
a  franchise  for  commercial  lighting  in  the  city.  There  is  much  interest  man- 
ifest in  this  contract.  This  city  is  now  paying  $85  against  $75  at  Terre  Haute, 
$68.58   at   Dayton,    O.,   and    $84   at   Louisville. 

MOULTON,  lA.— The  La  Plata  Electric  Light  Company,  of  La  Plata,  Mo., 
will   construct  an   electric  light   plant   a^   Moulton. 

GLADSTONE,  KY.— R.  S.  Weitzell,  manager  Gladstone  Coal  &  Coke  Com- 
pany, wiites  that  the  company  contemplates  putting  in  an  electric  power  plant 
to  mine  and  haul  coal,  etc.,  and  probably  to  light  its  office  and  store   building. 

NEW  ROADS,  LA.— The  New  Roads  Electric  Light  &  Power  Company, 
Ltd.,  of  New  Roads,  La.,  is  in  the  market  for  all  machinery  and  material  for 
an  electric  light  plant  of  2,000  i6-cp  lamp  capacity.  For  particulars,  plans  and 
specifications,  address  W.  H.   Fleming,  327  Hennen  Bldg.,  New  Orleans. 

NEW  ORLEANS,  LA. — The  New  Orleans  Railways  Company  and  the  Colo- 
nial Electrical  Corporation  have  submitted  proposals  for  electric  lighting  and 
power  work.  The  former  proposes  to  furnish  and  maintain  409  arc  lamps  in 
the  underground  district  for  $90  per  annum  and  2,218  lamps  in  the  overhead 
district  for  $77.50  per  annum  (these  prices  being  in  accordance  with  a  sched- 
ule depending  on  the  number  of  lamps  used),  making  a  total  of  $208,705.  It 
figures  that  the  cost  to  the  city,  if  operating  from  a  municipal  plant,  would  be 
$55  per  lamp,  and  allowing  $1,100,000  for  the  cost  of  such  a  plant  and  5 
per  cent,  for  interest  charges  and  7  per  cent,  for  depreciation,  the  cost  for 
2,627  lamps  would  be  $277,648,  $68,943  more  per  year  than  the  railway  propo- 
sition. Other  proposals  were  made  comprehending  a  less  number  of  lamps  or 
the  maintaining  of  some  at  present  in  use.  The  latter's  proposition  covered 
a  lighting  and  power  plant  at  a  cost  of  $1,480,615  if  cypress  poles  are  used, 
and  $1,395,154  if  pine  poles  are  used,  the  power  house  to  cost  $105,760  and 
the   cqvupmcnt,    $405,800. 

B.VLTIMORE,  MD.— General  superintendent  of  lighting  McCuen  in  his 
annual  report  recommends  the  construction  of  a  municipal  electric  light  plant. 

!\L\NSFIELD,  MASS.— The  town  of  Mansfield  has  decided  to  install  its 
own  electric  light  plant  at  a  cost  not  to  exceed  $40,000.  Bonds  will  soon  be 
put  on  sale  for  payment  of  this  work,  running  30  years  and  bearing  four  per 
cent,    interest. 

EVERETT,  MASS.— The  contract  for  lighting  the  city  by  electricity  has 
been  awarded  to  the  Maiden  Electric  Company  at  $90  per  year  for  2,000-cp 
arcs  and  $15.50  per  year  for  25-ep  incandescents;  total  amount  of  contract, 
$17,038. 

TECOLOTL.'XN,  MEXICO.— A  new  electric  light  plant  has  just  been  in- 
stalled at  this  place. 


SAN  ANDRES  CHALCI1IC(J.\IULA,  .MEXICO.— Fogarty  &  Dickenson,  of 
San   Luis  Potosi,   Mexico,   will  install  an  electric  light  plant  here. 

SAYULA,  MEXICO.— A  new  electric  light  plant  is  to  be  installed  here. 
The  state  legislature   has  exempted  the  plant   from  the  payment  of  taxes. 

CUERNAVACA,  MEXICO.— The  electric  light  plant  at  this  place  has  just 
been  inaugurated,  the  ceremony  attending  the  event  being  conducted  by  the 
Governor   of   the   State. 

TAMAZULA,  MEXICO.-  Fogarty  &  Dickenson,  of  San  Luis  Potosi,  Mex- 
ico, have  obtained  the  contract  and  acquired  the  necessary  rights,  etc.,  from 
the  federal  and  municipal  government  for  the  installation  of  an  electric  light 
plant   here. 

CITY  OF  MEXICO,  MEXICO.— The  details  of  the  concession  granted  by 
the  Mexican  Government  to  the  Mexican  Light  &  Power  Company  for  the  es- 
tablishment of  immense  electric  generating  and  transmission  plants  at  the  falls 
of  the  Tenango,  Nccaxa  and  Catepuxtia  rivers,  situated  about  eighty  miles  from 
this  city,  have  just  been  arranged  and  official  publication  of  the  concession 
made.  According  to  the  terms  under  which  the  concession  is  granted,  the 
company  agrees,  among  other  things,  to  establish  within  four  years  a  plant 
sufficient  to  produce  15,000  horse-power,  and  within  ten  years  a  plant  with 
capacity  to  generate  30,000  horsepower;  also  the  electric  apparatus  and  trans- 
mission lines  necessary  to  convey  the  electric  energy  to  this  city  and  such  other 
cities  and  towns  as  the  company  may  desire.  All  the  necessary  machinery, 
etc.,  for  the  construction  and  installation  of  the  enterprise  shall  be  admitted 
into  Mexico  free  of  duty.  During  five  years  from  the  date  of  the  concession, 
all  the  capital  invested  in  the  enterprise,  and  all  the  bonds  and  obligations  of 
the  company  shall  be  exempt  from  all  taxation,  except  the  stamp  tax.  The 
company  has  deposited  $50,000  in  bonds  of  the  national  consolidated  debt  in 
the  National  Bank  of  Mexico  as  a  guarantee  that  the  terms  of  the  concession 
will    be   complied    with. 

DETROIT,  MICH. — The  Edison  Illuminating  Company  has,  it  is  reported, 
purchased    a    site    for   a    sub-station. 

M.'KDISON,  MINN.-  The  City  Council  is  considering  improvements  to  the 
electric   light   plant. 

EXCELSIOR,  MINN. — John  Lind,  of  Minneapolis,  has  secured  a  franchise 
for  an  electric  light  plant.  It  will  also  be  extended  to  Tonka  Bay  and  Cottage- 
wood. 

WINONA,  MINN.— The  Winona  Railway  &  Light  Company  has  secured 
the  contract  for  lighting  the  city  for  ten  years  with  enclosed  arc  lights  at  $68 
per    lamp    per    year. 

SAUK  RAPIDS,  MINN.— The  Watab  Rapids  Power  Company  is  reported 
incorporated  to  dam  the  Mississippi  River  and  develop  electrical  power.  A. 
J.  Gillette  is  president. 

VICKSBURG,  MISS.— It  is  stated  that  the  Vicksburg  Railway  &  Light 
Company   will   expend   about   $200,000   in    improvements   and   extensions. 

YAZOO  CITY,  MISS.— Bids  will  be  received  by  tlie  mayor  and  Board  of 
Aldermen  until  July  13  for  building  a  450-hp  Scotch  marine  or  water-tube 
boiler,  200  and  loo-kw  polyphase  alternators,  direct-connected  to  compound 
condensing  engines,  switchboard,  arc  lamps,  transformers  and  pole  line 
supplies.  E.  J.  Poursine  is  City  Clerk;  Kirkpatrick  &  Johnson  are  the  engi- 
neers, Jackson,  Mich. 

CO.NCORD,  .\.  H.— Holbrook,  Cabot  &  Rollins,  of  Boston,  Mass.,  have  se- 
cured the  contract  to  erect  a  granite  dam  at  Garvin's  Falls,  on  the  Merrimac 
River,  in  Concord.  It  will  be  about  400  ft.  in  length.  The  Manchester  Trac- 
tion Company  is  the  owner  of  the  property. 

BUFFALO,  N.  Y. — The  Special  Committee  of  the  Board  of  Councilmen  has 
reported,  recommending  the  establishment  of  a  municipal  electric  lighting  plant. 

ITHACA,  N.  Y.— The  Ithaca  Electric  Light  &  Power  Company,  of  Ithaca, 
has  been  incorporated;  capital,  $500,000.  Directors:  E.  C.  Stewart  II.  L 
Hinckley  and  D.  W.  Burdick,  of  Ithaca. 

PORT  LEYDEN,  N.  Y.— The  citizens  have  voted  to  contract  for  lighting 
the  streets  by  electricity  for  a  term  of  five  years.  A  company  has  been  formed 
and  the  power  plant  will  be  located  on  Moose  River  a  few  miles  from  this 
place.     The  company  will  light  both  Port  Leyden  and  Lyon  Falls. 

NEW  PALTZ,  N.  Y.— The  Electric  Light  Company  of  New  Paltz  was  or- 
ganized in  1902,  with  $20,000  capital  stock  and  $10,000  bonds;  G.  E.  Johnston- 
is  president.  There  are  600  commercial  and  152  street  series,  20-cp  incandescent 
lamps.     The  company  has  just  contracted  for  a  Stanley   1200-volt  generator. 

.SEA  CLIFF,  N.  Y. — The  Nassau  Light  &  Power  Company,  of  Roslyn,  Long 
Island,  has  bought  outright  the  Franklin  Electric  Illuminating  Company,  of 
Sea  Cliff  and  Glen  Cove,  and  will  hereafter  conduct  the  business  of  that  com- 
pany from  its  Roslyn  office  as  a  separate  organization.  Mr.  H.  C.  Wybro  has 
been   elected   president   and   Mr.   W.  J.   Wilson,   secretary   and   treasurer. 

LIDGERWOOD,  N.  D.— The  City  Council  has  granted  Ralph  Maxwell  a 
franchise  for  an  electric  light  plant. 

MOOSOMIN,  ASSA.,  N.  W.  TER.-  It  is  reported  that  this  town  invites 
correspondence  and  propositions  for  a  lighting  system  for  a  town  of  1,200. 
John   Smithcrs  is   secretary. 

COLUMBUS,  OHIO.— The  city  has  taken  out  a  permit  for  the  erection  of 
its    new    $65,000    municpal    lighting   plant. 

STRUTHERS,  OHIO. — The  council  has  placed  a  contract  with  the  Consol- 
idated Gas  &  Light  Company  for  1 2  arc  lamps  at  $66  per  year. 

COLUMBUS,  OHIO. — The  fund  for  municipal  lighting  has  been  expended 
and  there  is  danger  that  the  lighting  plant  will  have  to  be  closed  down. 

XENIA.  OHIO.— The  Xcnia  Heat,  Light  &  Power  Company,  capital  $1,000, 
has  been  incorporated  by  M.  R.  Snodgrass,  H.  N.  Schlessinger,  F.  M.  Ilagan 
and  A.   II.    Kunkle. 

W.^RKE.N.  O.NT.  -It  is  reported  that  bonds  have  been  voted  to  establish 
a   light  and    water   plant. 
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OIIAW.S.  ii.NI.  Ihr  <>lt,i»,>  llr.liu  (  .Mn|i,<ny  liui  <>l>tainril  M..tn  llx-  II.. 
inlniuii  iinrliuinriil  nulluirlly  Ix  incrranr  ill  liurruwinn  imwrra  lu  llie  cxiriil 
»(  |i,oou,uou.  The  cxialini  IxhiiIiiik  puwrr,  Kiantnl  in  iMu.f,  i>  $5oo,iiuu. 
Tlirrc  arc  $jiio,iiuu  o(  uulilaiulmii  lialiilillra  which  ihc  C(iiii|iaiiy  prupOM*  to 
men  out  of  Ihr  h>U  mllliim  it  ia  now  grtling  power  to  Ixirrow;  the  haUncc 
will  be  kept  in  the  trraaiiry  until  nrrdril. 

FENKl.ON  KALI.S,  ONT.— The  town  of  l->nelon  I'ulla  it  eniliRrking  upon 
■  I'urioua  exiH-riinenl  in  niuiiiiipal  uwnrrthip.  A  bylaw  ha(  liern  lurrircl  10 
raiae  )7S,oou  unil  with  thia  nioiiry  Ihr  town  will  acquire  not  only  a  wnlrr- 
power  anil  electric  liRhl,  bul  ulao  u  rollrr  Hour  mill.  The  lirm  which  hna  been 
runninit  the  mill  controllrtl  500  horsepower.  It  hut  been  Iwught  out  for 
$J5>ooo,  and  the  town  will  buiki  a  power  ilnlion  at  an  eatiinaletl  coti  of  $15,000. 

BAKKR  CITY.  OKK.— I'irc  completely  ilealroyeil  the  plant  of  the  Ga*  and 
Electric  Company.  The  loat  waa  approximately  $jo,ooo.  The  company  an- 
Mouncra  ihul   a   new   plant   will   be   inatallrd   ot   iin  early   date. 

MIKKLINSUURG.  I'A.-  It  it  rtated  that  bida  will  be  received  about  July  7 
by  the  Burgeai  jtnd  President  of  Council  fur  conatructing  an  electric  lixbt 
plant.     T.  M.  Cietgen  ia  Town  Clerk, 

MASKNTOWN,  I'A.  -  The  Mnaonlown  Light,  Heat  &  Tower  Company  haa 
orguniird  by  electing  J.  V.  Hoover,  president:  VV.  H.  Crawforil,  secretary. 
The  capital  stock  of  the  company  is  $J5,ooo.  Work  will  hcitin  iiisiile  of 
60  days. 

SHKRimOOKE.  QUE.  The  city  of  Sherbrooke  proposes  to  purchase  the 
electric  plant  of  the  Slurbrooke  Ileal,  Light  &  Tower  Company.  The  valua- 
tion of  the  plant  and  water-power  is  placed  by  the  city  at  $121,116,  and  the 
City  Council  decided  to  make  an  offer  of  $150,000  to  the  company  for  immedi- 
ate possession,  the  difference  of  $29,000  being  compensation  for  the  unexpired 
portion  of  the  contract  with  the  city.  It  is  not  expected  that  the  company 
will  accept  the  offer  as  it  values  its  plant  at  $190,000,  and  if  it  does  not,  the 
city  will   then   develop  its  own  electric  power. 

GEORGETOWN.  TEX.-  It  is  stated  that  about  $10,000  will  be  expended 
in  improving  the  plant  of  the  Georgetown   Water  &   Electric   Light   Company. 

MARI.IX,  TEX.— It  is  reported  that  Capt.  J.  A.  Martin  and  B.  C.  Nettles, 
of  Marlin.  have  employed  Prof.  T.  U.  Taylor  to  visit  the  falls  of  Brazos 
River,  near  Marlin.  and  make  an  examination  and  give  an  oi)inion  on  the 
practicability  of  developing  the  power  and  an  estimate  of  the  power  that  could 
be  obtained.  The  object  is  to  convert  the  power  into  electricity  to  be  conveyed 
to  Marlin. 

RICHMOND.  \'A. — Samuel  Cohen  and  others  have  petitioned  for  a  franchise 
to    erect    an    independent    electric    lighting    plant    in    Richmond. 

RUTLAND.  VT.— The  Rutland  Power  Company,  of  Rutland,  has  been  in- 
corporated; capital,  $10,000.  Incorporators:  Wallace  W.  Nichols.  Newman  K. 
Chaffee   and  others. 

NORFOLK,  VA. — Ladshaw  and  Ladshaw,  of  Spartansburg.  S.  C.  have  the 
contract  for  developing  20.000  horsepower  on  Roanoke  River  near  Weldon, 
N.  C.   for  electric  transmission  to  Norfolk.  90  miles  distant. 


THE    ELECTRIC    RAILWAY. 

LITTLE  ROCK,  ARK. — Articles  of  incorporation  of  the  White  River  & 
Mountain  Home  Railway  Company  have  been  tiled  with  the  Secretary  of 
State,  and  the  charter  granted.  The  capital  stock  is  $150,000.  The  incor- 
porators are  C.  S.  Claybrook.  of  St.  Louis;  T.  N.  Chenowith,  R.  S.  Wilson. 
George  W.  Keene.  W.  Howard  Brown.  James  Burke,  P.  E.  Bratton  and 
Samuel  Wilken,  of  Mountain  Home;  S.  E.  Denton,  H.  C.  Browning,  of 
Gassville. 

TRINIDAD.  COL. — The  City  Council  has  granted  a  petition  for  a  franchise 
for  the  construction  of  a  street  railway  and  lighting  plant  presented  by  Frank 
P.   Read,  of  St.  Louis,  Mo. 

NORWICH,  CONN. — The  Norwich  Street  Railway  Company  increased  its 
capital  stock  to  $350,000.  The  additional  capital  is  to  enable  the  company  to 
carry  out  its  plans  of  expansion. 

ELLINGTON,  CONN. — The  Rockville.  Broad  Brook  &  East  Windsor  Street 
Railway  Company  has  organized  as  follows:  Frank  Grant,  president;  H.  C. 
Wells,  vice-president;  C.  E.  Harwood,  secretary  and  treasurer. 

WINDSOR  LOCKS,  CONN.— The  Windsor  Locks  &  Rainbow  Street  Rail- 
way Company  has  been  authorized  to  increase  its  capital  stock  from  $100,000 
to  S300.000.  The  company  will  build  a  continuous  trolley  line  between  Hart- 
ford  and   Springfield. 

W'ASHINGTON,  D.  C. — The  Old  Dominion  and  Great  Falls  Electric  Railway 
Company  has  purchased  a  site  for  its  power  house  on  the  Virginia  side  of  the 
Potomac  River,  just  below  the  falls. 

DECATUR.  ILL. — Articles  of  incorporation  have  been  filed  by  the  Decatur, 
Springfield  &  St.  Louis  Railway  Company,  with  a  nominal  capital  stock  of 
$50,000. 

CHICAGO.  ILL. — The  Freeport  Electric  Company  has  changed  its  name  to 
the  Freeport  Railway,  Light  &  Power  Company.  The  capital  stock  has  been 
increased  from  $5,000  to  $350,000. 

CANTON.  ILL. — Articles  of  incorporation  have  been  filed  by  the  Fulton 
County  Electric  Railway  Company  with  a  capital  stock  of  $10,000.  The  in- 
corporators are  James  A.  W.  Lawrence.  Henry  H.  Fuller  and  Herbert  J. 
Shannon. 

MORRISON.  ILL. — The  Morrison  and  Denrock  Electric  Railw.iy  Company. 
with  principal  office  at  Morrison.  II!..  has  filed  articles  of  incorporation.  The 
incorporators  and  first  board  of  directors  are  George  Milne,  Aaron  D.  Hill. 
Charles  G.   Mackin.  Arthur  M.  Kidd.  and  Paul  M.   Bent,  all  of  Morrison. 

SPRINGFIELD.  ILL.^The  Springfield  &  Northern  Railway  Company, 
with  principal  office  at  Chicago,  has  filed  articles  of  incorporation.  The  capital 
stock   is   $25,000.      The   incorporators  and  first   board  of   directors   are    Gustave 


I.   I  i.hrr,   Idwin  J     M. ..«..,  William  C.   RIgby,  Benjamin   I'.   Nindc  and  John 
.M.    Ilryan,  all  of  Chicago, 

STUINGI'IEI.I),  ILL.  The  Southern  Illinoii  Electric  Railway  hat  been 
incorporated  with  a  iu|>ital  ttock  of  $50,000,  with  principal  offirca  at  Mount 
Vernon.  The  Inrorpoiutort  and  firat  board  of  dirrctnrt  are  John  R.  Tirny, 
(trorgr  y,  M.  Ward,  Samuel  Caary,  Ix>uia  (',.  Tavey,  Samuel  T,  Maxry  and 
.MbrrI   N.  Jolinaon,  nil  of   Mount   Vernon. 

STRINGFIEI.I),  ILL.  -The  Jacktonvillr  81  Springfield  Traction  Company, 
with  principal  oiruc  at  Springlirld,  hat  bled  arliclea  of  incorporation.  The 
capital  alock  it  $2,500.  The  incorporutora  and  liral  board  of  dirrctora  are  Y. 
Alexander,  I.exinglun,  Ky.;  W.  S.  Kelly,  Grorgrlown,  Ky. ;  Janira  Y.  Kelly, 
Jr..    W.    Si.  Jamea    U  inra   uiid    Dick    Steele,  of    Springtield,    111. 

DIXON.  ILL.-  The  DeKalb  and  Southwettern  Electric  Railway  Company 
hit  been  incor|)orated,  with  principal  olTicea  at  Dixon;  capital  ttock.  $5,000. 
The  incorporatort  and  firat  board  of  dirrctora  are  E.  L.  Titua  and  I.  K.  Titua, 
of  Steward,  III.;  S.  D.  Froat,  Amboy,  HI.;  Sagerman  L.  Shaw,  Lee  (enter, 
111.;  George  II.  T.  Shaw,  Dixon,  III.  The  power  houic  it  to  be  located  at 
Rock    Fallt. 

STRINGFIELD,  ILL. — The  Springfield.  Moweaqua,  Sullivan  and  Matloon 
Railroad  Company,  hat  been  incorporated  with  a  capital  ilock  of  $25,000,  with 
principal  offices  at  Sullivan.  The  incorporatort  and  firat  board  of  dirrctora 
are  Joseph  B.  Titus,  John  R.  Pogue  and  Samuel  B.  Wright,  Jr.,  of  Sullivan; 
Isaac  B.  Craig,  Matloon;  Ira  T.  Baird,  of  Trairic  Home,  III.;  James  E. 
Gregory  and  Valentine  Snider,  of  Maweaqua,  and  Jamet  W.  Jefferson,  of 
.Springfield. 

SPRINGFIELD,  ILL.— The  Springfield  Railway  &  Light  Company  has  been 
organized  by  King,  Ilodenpyl  &  Co.,  of  Chicago,  and  E.  W.  Clark  &  Co.,  of 
Philadelphia.  The  company  has  taken  over  the  control  of  the  following  public- 
service  companies  of  .Sjiringficld,  111.;  Springfield  Consolidated  Railway,  Spring- 
field Gas  Light  Company,  Springfield  Electric  Light  &  Power  Company,  Capital 
Electric  Company,  People's  Hot  Water  Heating  &  Electric  Company.  The  new 
company  is  authorized  to  issue  $3,000,000  twenty-five-year  5  per  cent,  gold 
bonds  and  $3,000,000  stock.  Many  improvements  are  proposed.  The  officers 
are  .Anton  G.  Hodenpyl,  president;  C.  M.  Clark,  Philadelphia,  vice-president; 
G.    L.    Estabrook,    Philadelphia,    secretary    and    treasurer. 

INDIANAPOLIS,  IND. — Two  intcrurban  sleeping  cars,  each  containing 
twenty  berths,  have  been  ordered  and  will  be  put  into  service  between  this  city 
and  Dayton,  Ohio.  It  is  stated  that  these  cars  will  be  the  first  of  their  kind 
ever  built  in  this  country,  and  will  cost  $38,000.  Each  compartment  will  be 
lighted  and  heated  by  electricity,  both  of  which  will  be  under  the  control  of 
the  occupant.  It  is  stated  that  a  charge  of  $2  will  be  made  for  each  berth  in 
a  compartment. 

INDI.ANAPOLIS,  IND. — The  Indiana  Union  Traction  Company  has  been 
organized  and  incorporated.  This  organization  involves  the  consolidation  of 
the  street  railway  companies  in  all  the  cities  and  towns  of  the  north-easlern 
part  of  the  state  through  which  the  Union  Traction  Company's  interurb.in 
lines  now  run  or  will  be  run.  The  capital  stock  is  $5,000,000.  Horace  C. 
Stillwell  is  president  of  the  new  company  and  the  board  of  directors  are  all 
directors  or  stockholders   in   the   Union   Traction   Company. 

TERRE  HAUTE,  IND.— The  Terre  Haute  Electric  Traction  Company  has 
incorporated  with  a  capital  stock  of  $3,000,000,  to  take  over  the  property  of  the 
Terre  Haute  Electric  Company,  capitalized  at  $1,000,000.  The  property  is 
owned  by  Stone  &  W^cbster.  of  Boston,  who  take  this  course  to  secure  the 
benefits  of  laws  enacted  in  recent  years  favorable  to  traction  companies.  The 
Terre  Haute  Electric  Company  owns  the  only  electric  lighting  and  power  sta- 
tion in  Terre  Haute.  It  also  has  a  power  station  at  Brazil  and  is  building  in- 
tcrurban roads  to  Paris.  111.,  and  to  Clinton.  Of  the  stock  in  the  new  company 
$1,000,000   is   preferred,   while   $2,000,000  is  common. 

DES  MOINES,  IA. — M.  E.  Springer,  of  Des  Moines,  is  promoting  a  com- 
pany to  build  an  electric  railway  from  Albia  to  Buxton,  Hiteman,  Hocking, 
Hilton  and  Hynes. 

CEDAR  R.-\PIDS,  IA.— The  Cedar  Rapids  and  Iowa  City  Railway  &  Light 
Company  has  been  organized  for  the  purpose  of  constructing  an  interurban 
line  from  Cedar  Rapids  to  Iowa  City,  a  distance  of  28  miles.  The  capital  stock 
of  the  new  company  is  fixed  at  $2,000,000.  The  company  will  succeed  the  Cedar 
Rapids.  Iowa  City  &  Southern  Railway,  which  was  incorporated  in  December, 
1901,  with  a  capital  stock  of  $100,000.  The  officers  of  the  new  company  are: 
Stephen  J.  Dows.  president;  J.  H.  Smith,  vice-president;  E.  E.  Pinney,  treas- 
urer and  secretary. 

WICHITA,  KAN. — The  State  Charter  Board  has  just  issued  a  charter  to 
the  Arkansas  Valley  Interurban  Company,  with  headquarters  in  Wichita.  The 
capital  stock  is  $1,000,000  fully  subscribed.  The  company  is  to  build  and 
operate  an  electric  railway  from  Wichita  to  W'inficld.  Wellington.  Arkansas 
City,  and  furnish  light  and  power  along  the  line.  It  will  be  operated  by  water- 
power  taken  from  the  Arkansas  River.  Z.  T.  Daniel  is  chief  engineer  of  the 
company. 

MT.  OLIVET,  KY.— The  Maysville  &  Mt.  Olivet  Traction  Company  has 
been  organized  with  J.  W  Duly,  president;  E.  Kenton,  vice-president,  and 
George    VV.    Dye,   secretary. 

LOUISVILLE,  KY.— Plans  are  being  discussed  for  building  an  electric 
railway  from  Louisville  to  New  Albany,  in  West  Baden  and  Salem.  Judge 
J.  T.  Buskirk  is  interested. 

NORTHAMPTON  ,  M.ASS.— The  Greenfield.  Deerfield  &  Northampton 
Street  Railway  Company  has  petitior»ed  the  Railroad  Commissioners  for  au- 
thority to  increase  its  capital  stock  $30,000.  The  Greenfield  &  Deerfield  Road 
has  also  presented  a  similar  petition. 

HURON.  MICH.— The  Huron  &  Michigan  Railway  Company  has  been  in- 
corporated with  a  capital  stock  of  $2,300,000.  The  directors  of  the  company 
are  Leslie  J.  Hanes,  Henry  W.  Lake,  Helene  DuBois.  How'ard  B.  Bloomer  and 
.Arthur   D.    Prosser. 


June  27,  1903. 


ELECTRICAL    WORLD     and    ENGINEER, 


1 1 19 


MT.  AYR,  MO. — Plans  are  being  discussed  for  the  construclion  of  an  elec- 
tric railway  from  At.  Ayr  to  Hatfield,  Mo.,  18  miles,  and  thence  southeast 
about  60  miles  to  Pattonsburg,   Mo.     A.   M.  Pryor,  of  Leon,  is  interested. 

EXETER,  N.  H.— The  Hampstead  &  Haverhill  Street  Railway,  chartered  by 
the  last  legislature,  with  an  authorized  capital  of  $75,000,  has  been  organized 
at  Exeter  with  the  following  directors:  William  A.  Emerson,  president,  and 
George  S.  Palmer,  of  Hampstead;  Edson  E.  Peaslee,  treasurer,  of  Plaistow; 
George  A.    Sawyer  and  Herbert   N.   Sawyer,   of  Atkinson. 

NEWARK,  N.  J. — The  offices  of  the  Public  Service  Corporation  of  New 
Jersey,  which  has  taken  over  the  electric  railway  and  lighting  interests  of 
Northern  New  Jersey  are  Thomas  N.  McCarter,  president;  Randal  Morgan, 
Anthony  R.  Kuscr  and  Albert  B.  Carlton,  vice-presidents;  Frederick  Evans, 
secretary;  James  P.  Dusenberry,  treasurer;  Percy  S.  Young,  comptroller; 
Frank  Bergen,  general  counsel.  The  business  of  the  corporation  is  to  be 
divided  into  three  branches,  viz.:  Transportation,  with  Walter  W.  Wheatley, 
formerly  of  the  Brooklyn  Rapid  Transit  Company,  as  general  manager;  elec- 
tric light  and  power,  with  Dudley  Farrand.  of  the  United  Electric  Company, 
as  general  manager,  and  gas,  with  H.  D.  Whitcomb,  of  the  Essex  &  Hudson 
Gas  Company,  as  general  manager.  The  Executive  Committee  will  consist  of 
Thomas  N.  McCarter,  Randal  Morgan,  Anthony  R.  Kuser,  Walton  Clark, 
general  superintendent  of  the  United  Gas  Improvement  Company;  Lewis  Lillic, 
treasurer  of  the  same  company;  Uzal  II.  McCarter,  Thomas  C.  Barr  and  John 
I.    Waterbury. 

OGDENSBURG,  N.  Y.— A  deal  has  been  completed  for  the  purchase  of  the 
Keesville,  Ausable  Chasm  and  Lake  Champlain  Railroad  by  a  New  York  syn- 
dicate. John  P.  Powers,  of  New  York,  is  at  the  head  of  the  syndicate.  The 
company  proposes  changing  the  Keeseville  Railroad  from  a  steam  to  an  electric 
road  and  to  extend  the  line  through  Keeseville,  its  present  terminus,  to  Lake 
Placid,  thus  opening  it  up  to  the  Adirondacks. 

CLEVELAND,  OHIO.— The  Cleveland,  Ravenna  &  Southern  Railway  Co. 
has  been  incorporated  with  a  nominal  capital  of  $1,000  to  build  an  electric 
line  from  Cleveland  to  New  Baltimore.  The  incorporators  are  F.  E.  Dellen- 
baugh,  C.  A.   Bingham,  J.   E.  Rowland,  C.  A.   Saunders  and  J.   P.  R4uch. 

DAYTON,  OHIO.— The  option  held  on  the  Dayton  &  Troy  traction  line 
by  the  Cincinnati,  Dayton  &  Toledo  has  expired  without  having  been  taken 
advantage  of.  This  development  is  taken  as  an  indication  that  the  cross- 
state  system  of  traction  lines  under  the  direction  of  the  Widener-Elkins  syn- 
dicate has  been   indefinitely  deferred. 

TOLEDO,  OHIO.— The  Ohio  &  Michigan  Traction  Company  has  been  in- 
corporated at  Monroe,  Mich.,  with  $1,650,000  capital  stock.  The  company  pro- 
poses to  build  from  Toledo  to  Ann  Arbor,  Mich.  Officers  have  been  elected 
as  follows:  J.  H.  Class,  president;  H.  C.  Stahl,  vice-president;  L.  L.  H.  Austin, 
secretary  and  general  manager;  J.  W.  Pero,  treasurer. 

AKRON,  OHIO. — The  Akron-Alliance  Connecting  Railway  Company  has 
filed  a  $z, 000, 000  mortgage  in  favor  of  the  Eastern  Trust  Company  of  New 
York.  The  mortgage  secures  the  issuance  of  $2,000,000  in  bonds.  The  com- 
pany will  build  an  electric  railway  from  Alliance  to  Akron,  30  miles,  with  a 
probable  extension   from  Alliance  to   East  Liverpool,   43  miles. 

UNIONTOWN,  PA.— The  West  Masontown  Street  Railway  Company  re- 
cently organized  by  electing  J.  \'.  Hoover  president  and  W.  I.  Crawford, 
secretarv. 


NEW    INDUSTRIAL   COMPANIESo 


THE  NATIONAL  BATTERY  FAN  COMPANY  has  been  incorporated  at 
Washington,  D.  C,  by  George  C.  Ayers,  Charles  E.  Doyle,  Hiram  H.  Hetzell, 
Walter  Plumley  and  A.  Plumley. 

THE  ZAHN  ELECTRIC  COMPANY,  St.  Louis,  Mo.,  has  filed  articles  of 
incorporation  with  a  capital  stock,  paid  up,  of  $5,000.  The  shareholders  are 
W.   G.   Zahn,  Wm.   E.  Howard  and  John  B.   Carroll. 

THE  WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY,  of  Esopus, 
Ulster  County,  N.  Y.,  has  been  incorporated  with  a  capital  of  $30,000.  Directors: 
Julian  S.   Wooster  and  A.  J.   Ernest,   New  Y'ork,  and  B.   M.   Bliven.   Brooklyn. 

THE  BURNSVILLE  PROGRESSIVE  COMPANY,  of  Burnsville,  \V.  Va., 
has  been  incorporated  to  build,  maintain  and  operate  street  car  lines,  water- 
works and  electric  light  plants.  Capital,  $25,000.  The  incorporators  are  Hugh 
Amos,  D.  C.  Wellen,  W.  C.  Hefner,  W.  W.  T.  Brosius  and  J.  B.  Hefner,  all 
of  Burnsville,  W.   Va. 


LEGAL. 


CAR  HEATING.— The  Gold  Car  Heating  &  Lighting  Company  has  brought 
suit  in  the  United  States  Circuit  Court,  northern  district  of  Illinois,  at  Chi- 
cago, against  Egbert  H.  Gold,  for  infringement  of  United  States  Letters  Patent 
No.    388,772    for   car  heating   apparatus. 

IN  FAVOR  OF  N.  Y.  METROPOLITAN.— Supreme  Court  Justice 
Scott,  after  hearing  counsel  on  both  sides  sum  up  in  the  suit  of  Isidor  Wormser, 
Jr.,  against  the  Metropolitan  Street  Railway  Company  to  have  its  lease  to  the 
Interurban  Street  Railway  Company  set  aside  as  illegal,  dismissed  Wormser's 
complaint,  and  gave  judgment  in  favor  of  the  defendant  corporations.  An 
appeal  from  this  decision  will  be  prepared  and  submitted  to  the  Appellate 
Division  early  in  the  fall.  In  this  case  W.  C.  Whitney,  H.  H.  Vreeland  and 
other  well-known  public  men  gave  interesting  testimony. 

HERZOG  POLICE  SfGNAL  SYSTEM.— The  Herzog  Teleseme  Company  has 
filed  with  the  County  Clerk  the  papers  in  its  suit  against  the  city  to  recover 
$5,000,000  or  conii>cl  the  city  to  carry  out  a  contract  which  the  company  alleges 


was  entered  into  to  lit  the  Police  Department  with  a  teleseme  signal  system. 
Summons  in  the  action  was  served  in  April,  1894.  The  complaint  says  that  the 
police  board,  in  March,  1888,  adopted  a  resolution  to  install  the  Herzog  system, 
and  the  company  submitted  a  proposal.  That,  the  complaint  says,  constituted 
a  contract. 

VAN  CHOATE  VS.  GENERAL  ELECTRIC— The  interests  associated  with 
S.  F.  Van  Choate,  who  was  at  the  head  of  the  Van  Choatc  Electric  Company 
when  it  failed  several  years  ago,  have  entered  suit  in  the  United  States  Circuit 
Court  against  the  General  Electric  Company  for  the  alleged  infringement  of 
patents.  The  plaintiffs  set  the  damages  at  $50,000,000  and  the  defendant's 
property  is  Essex  County,  Mass.,  has  been  attached.  Mr.  Van  Choate's  alleged 
patents  are  not  familiar  to  the  electrical  public,  but  he  claims  large  multipolar 
dynamos,  the  universal  car  controlled  and  apparently  a  few  other  things  which 
would  monopolize  the  art.  Mr.  Van  Choate  was  formerly  president  of  the  Van 
Choate  Electric  Company,  which  built  a  plant  at  Foxboro  and  was  capitalized 
under  the  laws  of  the  State  of  Maine  at  $6,000,000,  of  which  $600,000  was  in 
preferred  stock.  The  concern  went  into  the  hands  of  a  receiver  on  Jan.  20, 
1900,  and  the  plant,  the  original  cost  of  which  was  in  the  neighborhood  of 
$200,000,  was  sold  to  satisfy  a  claim  of  the  Attleboro  Savings  Bank  for  $58,000. 
There  was  a  great  deal  of  comment  on  the  matter  at  the  time  in  the  New 
England  papers,  on  account  of  the  utter  losses  of  the  stockholders,  many  of 
whom   were   small,  poor   investors,   attracted  by  the  advertising  of  the  concern. 

CHICAGO  STREET  RAILWAYS.— In  a  hearing  before  Judge  Grosscup, 
the  following  arguments  on  the  validity  of  the  street  railway  act  of  1865,  com- 
monly known  as  the  99-year  act,  were  made  by  counsel  for  the  Chicago  Union 
Traction  Company:  (i)  The  general  assembly  of  Illinois  had  under  the  con- 
stitution of  1848  unlimited  power  to  deal  with  the  property  right  and  fran- 
chises of  municipal  corporations,  and  therefore  to  make  regulations  regarding 
the  street  railways  of  Chicago  as  it  in  its  discretion  deemed  most  advisable  for 
the  public  good.  (2)  Charges  that  the  act  was  "bought  and  paid  for" — secured 
by  fraud  and  purchase  of  Illinois  legislators — will  not  lie  now,  as  the  courts 
have  held  that  the  legislative  acts  of  former  generations  cannot  affect  innocent 
holders  of  said  interests  to-day,  provided  the  legislative  acts  involved  were  con- 
stitutional. (3)  The  act  of  1865  was  not  in  violation  of  the  provisions  of  the 
constitution  of  1^48,  which  required  that  no  private  or  local  law  which  may  be 
passed  by  the  general  assembly  shall  embrace  more  than  one  subject,  and  that 
subject  shall  be  expressed  in  the  title.  (4)  Long  acquiesence  in  the  validity 
of  the  act  by  the  city  and  its  representatives  constitutes  such  laches  as  precludes 
them  at  this  late  date  from  objecting  to  the  constitutionality  of  the  act  on 
the  mere  ground  that  its  title  is  defective.  (5)  The  acceptance  by  the  com- 
panies of  the  ordinance  of  1883  did  not  constitute  a  waiver  by  the  companies 
of  tlieir  rights  under  their  original  charters  as  amended  by  the  act  of  1865. 
As  the  hearing  was  of  an  informal  nature  and  adopted  by  Judge  Grosscup  to 
obtain  such  information  as  may  be  needed  properly  to  conserve  the  property 
intrusted  to  his  care,  the  city  was  not  represented  by  counsel  or  in  an  official 
way,  and  as  a  consequence   its  attitude  toward  the  question  was  not  presented. 


OBITUARY. 


MR.  OTTO  THORNERT.— A  telegram  from  Philadelphia  of  June  19  says: 
"Otto  Thornert,  an  electrical  expert  from  Germany,  was  instantly  killed  to-day 
by  touching  a  live  wire  while  inspecting  a  new  switchboard  for  the  German- 
town  Electric  Light  Company.  He  had  been  in  America  only  a  few  weeks.  He 
was  formerly  assistant  supervisor  of  the  electric  light  system  of  Berlin,  and  was 
an  authority  on  electrical  construction.  He  was  sent  here  as  an  agent  of 
Siemens  &  Halskc,  of  Berlin.  Thornert  was  making  the  final  adjustment  of  the 
switchboard  when  the  accident  occurred.  Workmen  in  an  adjoining  room  saw 
a  flash,  heard  a  heavy  fall  and  later  found  Thornert  lying  twenty  feet  from 
the  switchboard,  dead.  It  is  supposed  that  his  hand  came  in  contact  with  a 
switch,  sending  2.500  volts  through  his  body. 


PERSONAL. 


MR.  BECKLES  WILSON  is  writing  for  the  Appleton  Business  Series  a 
book  entitled  "The  Story  of  Rapid  Transit." 

MR.  C.  O.  BAKER,  JR.,  the  platinum  merchant  and  expert,  sailed  this  week 
for  Europe  on   the  American  liner  Philadelphia. 

COL.  R.  C.  CLOWRY,  president  of  the  Western  Union  Telegraph  Company, 
has  favored  us  with  a  personal  denial  of  the  Wall  Street  reports  circulated  last 
week  that  he  intended   to  resign. 

MR.  CHARLES  CLEGG,  manager  of  the  Compania  de  Ferrocarriles  del 
Distrito  Federal  (the  Mexican  Electric  Tramways,  Limited)  Mexico  City,  which 
system  is  to   be  extended,  is  now  in   New  Y'ork  at  the  Hotel   Albemarle. 

MR.  CHARLES  F.  SCOTT,  president  of  the  American  Institute  of  Elec- 
trical Engineers,  made  the  address  to  the  graduates  at  the  commencement 
exercises  last  week  of   the  Stevens   Institute  of   Technology. 

MR.  MARSDEN  J.  PERRY,  of  the  Narragansett  Electric  Light  Co.,  Prov- 
idence, R.  I.,  has  bought  the  valuable  Sidney  Rider  Library  of  Rhode  Island 
History  for  presentation  to  Brown  University,  of  Providence. 

MR.  A.  R.  BLISS,  the  treasurer  and  general  manager  of  the  New  England 
Motor  Company,  of  Lowell,  Mass.,  has  been  visiting  New  York  and  is  making 
a  long  distance  trip  in  the  interests  of  that  concern,  including  the  South  and 
West. 

MR.  and  MRS.  T.  F.  M.VNVILLE  and  family  sailed  on  the  Kaiser  Wilhelm 
II,  June  23,  for  London  and  the  Continent,  to  be  gone  for  two  months.  Mr. 
Manville  goes  to  London  on  business  in  connection  with  the  branch  there  of  the 
H.   W.   JohnsManville  Co. 
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•MK.  UKKlllkl  11.  r.  SK.MIKOllK.  ..(  Sr«(.r.i..li  II, ,„  \  i„.  „|  1  ....,l..n, 
Kiiiilaiul,  will  be  at  llie  A»li.r  llouar  adcr  July  8,  with  a  virw  ti.  wmring  the 
•<>lc  Kiiropran  agency  for  tlrtirnblr  Aiiirrii-an  rlrclrical  •iicciBllim.  lie  will 
priihubly    amy    aeveral    week»    in    (hi*    voiinlry. 

MK.SSR.S.  MiKKNZlK  &  M.\.\.\,  the  electric  railway  promolera  of  Toronto 
and  Miinlreal.  have  .eciire.1  c.iiurul  o(  the  Kayak.  Alaika,  oil  fielil.,  giving  the 
ayndicate  which  they  repreaent  an  ailvaiiiagr  over  the  .Slan.lanl  Oil  t  mnpuiiy, 
which  ia  aending  a  number  iif  expert!  to  the  Kayak  fielda. 

MR.  II.  T,  imcllllAl'SK.V  hu>  «.ld  hi.  buainesi  to  the  .Metropolitan  Kn- 
gineering  Conipuiiy,  of  which  he  will  have  the  entire  inaMagrnienl.  and  which 
will  be  located  at  j?  .Si.Mh  Ave..  Ilrooklyn,  .\.  Y..  making  a  »|iecialty  of  electric 
•ign*  and  lighting  effect*,  the   factory   being  eapecially  etjuipped   for  auch   work. 

MR.  I.KDNARl)  ANDRKWS.  M.  I.  K.  K...  who  ha»  been  spending  aomc 
week*  in  thia  country,  aailed  on  Saturday  by  the  lilruria,  for  London.  He  I* 
now  managing  director  of  the  Key  Kngineering  Company,  Ltd.,  and  ha>  madi- 
»ome  important  electrical  engineering  and  commercial  connection!!  for  it  while 
in  thi.H  country. 

MR.  IIKRllKRT  WII.MKRDING,  secretary  of  the  Thiladelphia  Fire  Under 
writers'  Association,  has  been  appointed  by  the  .National  Kire  Protection  Asso- 
ciation member  of  its  delegation  to  the  International  Fire  Prevention  Congress 
in  London,  July  7  to  10,  in  place  of  .\Ir.  W.  II.  .Merrill,  Jr.,  recently  clcttcd 
secretary  of  the  association. 

MR.  IIE.N'RV  W.  VOVE,  lately  acliiiu  gcncr.il  manager  of  the  Bell  Tel- 
ephone Company  at  Buffalo,  N.  Y.,  has  lost  his  wife  who  died  at  Buffalo  on 
June  21.  Mrs.  Lucy  I).  Tope  was  well  known  in  electrical  circles  and  her 
husband  has  hearty  sympathy  from  hosts  of  friends  in  this  sad  bereavement. 
The  interment  is  at  Great  Harrington,  .Mass.,  in  the  Berkshires,  where  the 
Popes   have  so   long   resided. 

MR.  JOHN  I.  WATERBURY,  president  of  the  Manhattan  Trust  Company, 
of  New  York,  and  prominent  in  the  Chamber  of  Commerce  and  other  com- 
inercial  organizations  of  New  York,  has  been  designated  by  the  Secretary  of 
State,  on  the  nomination  of  Secretary  Cortclyou,  as  a  delegate  on  the  p.irt  of 
the  United  States  to  the  preliminary  conference  which  is  to  be  held  in  Berlin, 
Aug.  4,  1903,  to  formulate  regulations  governing  the  international  control  of 
wireless  telegraphy. 

COL.  .\.  11.  HKI-T.-Col.  X.  H.  Heft,  chief  of  the  electric  department"  of  the 
New  Haven  R.iilroad,  and  president  of  the  .Meridcn  and  Stamford  Street  Rail- 
ways, is  to  leave  the  New  Haven  road,  according  to  an  announcement  made  this 
week.  He  has  been  with  the  New  Haven  road  for  several  years.  His  duitics 
will  be  looked  after  by  fourth  vice  president.  F.  S.  Curtis.  He  is  well- 
known  in  the  electrical  field  as  a  pioneer  in  third  rail  work  on  steam  railroads, 
and  .ns  an   active  street  railway  manager. 

BARON  VON  RHEINHABEN,  the  Prussian  minister  of  Finance  who  re- 
cently came  to  the  United  States  for  the  purpose  of  studying  conditions  on  this 
side,  sailed  for  Europe  June  23  by  the  Hambcrg-Ameriean  liner  Kaiser  Wilhelm 
II.  Moritz  Baker,  of  H.  H.  Baker  &  Company,  which  firm  represent  the  in- 
terests of  the  St.  Louis  Car  Company  in  Germany,  also  left  for  Europe  on  the 
same  steamer.  Mr.  Baker,  who  is  a  councillor  of  the  German  Empire,  accom- 
panied Baron  von  Rheimhabcn  on  his  visit  here. 

MR.  IS.\AC  M.  HUTCHISON,  of  Mexico  City,  is  now  in  New  York.  His 
present  visit  has  reference  to  the  project  of  the  .Mexican  Traction  Company,  of 
which  he  IS  president.  The  company  has  been  granted  an  extension  of  time 
for  the  construction  of  a  traction  system  to  run  from  the  Mexican  capital  to 
Chapultepec,  a  large  fortress  located  two  miles  south-east  of  the  city,  and  to 
Tacubaya,  a  small  town  situated  six  miles  south-cast  of  Mexico  City.  It  will 
be  recalled  that  .Mr.  Hutchison  recently  secured  a  concession  for  the  construc- 
tion of  an  extensive  car-building  plant  in  Mexico  City.  Both  electric  and  steam 
cars  will  be  built.  Financial  arrangements  are  now  being  completed,  and  con- 
tracts for  equipment  will  be  given  out  shortly  after  Mr.  Hutchison's  return 
to  the  Southern  Republic.  He  represents  the  Mexican  interests  of  several  prom- 
inent United  States  manufacturing  concerns,  including  the  St.  Louis  Car  Com- 
pany, the  American  Steel  Foundry  Company,  the  ."American  Locomotive  Com- 
pany,  etc. 

MR.  H.  H.  VREELAND,  who  sails  this  week  for  Europe,  and  will  appear 
by  special  request  before  the  Royal  Commission  inquiring  into  the  rapid  transit 
necessities  of  London,  was  guest  of  honor  on  Monday  night  at  a  dinner  given 
in  the  Hotel  Savoy,  when  the  officers  and  employees  of  the  Intcrurban  Street 
Railway  Company  presented  him  with  a  silver  loving  cup  twenty-seven  inches 
high.  Two  hundred  men  were  chosen  by  the  8,000  employees  to  represent 
every  department  of  the  railroad,  and  all  of  them,  conductors,  inspectors  and 
motormen,  were  united  in  their  praise  of  President  Vreeland.  The  platform 
at  one  end  of  the  room  where  the  dinner  was  served  was  tastefully  decorated 
with  miniature  cable  cars,  and  in  front  of  every  plate  there  was  a  figure  of  a 
motorman  in  full  uniform.  When  H.  D.  Macdona,  the  attorney  for  the  com- 
pany, rose  to  present  the  cup,  he  was  greeted  with  cheers.  The  applause  was 
increased  when  Mr.  Vreeland  thanked  them  for  the  gift  and  he  was  frequentiv 
interrupted.  He  referred  with  pride  to  the  friendly  relations  that  had  existed 
in  all  branches  of  the  road  during  his  ten  years  of  service,  and  spoke  of  the 
large  percentage  of  men  that  had  remained  in  his  employ  from  the  first.  He 
said  he  had  no  intention  of  resigning  his  position,  despite  contrary  reports,  and 
merely  meant   to  take  a    few   weeks'  vacation. 

MR.  H.  M.  BVLLESBY,  who  established  himself  as  a  consulting  electrical 
and  mechanical  engineer  in  Chicago  about  a  year  ago,  has  succeeded  in  build- 
ing up  a  large  and  rapidly  growing  business,  a  considerable  part  of  which  con- 
sists in  operating,  reconstructing  and  improving  local  properties  generally, 
along  the  lines  followed  by  the  United  Gas  Improvement  Company  with  gas 
properties.  He  has  associated  with  himself  a  staff  of  able  operating  men  and 
engineers,  and  the  most  recent  acquisition  is  Mr.  O.  E.  Osthoff,  who  has  been 
for  a  long  while  engineer  of  the  Chicago  office  of  the  Electric  Storage  Battery 
Company.  Mr.  Osthoff  changes  over  on  the  first  of  July,  and  he  leaves  the 
service  of  the  Electric  Storage  Battery  Company  with  the  utmost  regret  and 
best    wishes    of    that     company,     his     relations    with     it     being    of     the     most 


iiir.li.il  dmiiipticiii.  .Mr.  Ilylleaby  ik  vice  prrtiilrni  and  eiigiiierr  fur  the 
/aneavillr,  ().,  KniUin.  Light  &  I'l.wei  Company;  riiuuirer  fur  linanciul  iiilrrrata 
in  the  (  iiluinbiK,  <>.,  Hrlawnre  &  Miirinn  Kuilway  (umpuiiy;  prealilrni  and 
geneiiil  inaiiugri  »f  the  .Munolield,  ().,  Railway,  Light  &  Power  Co.;  Manalicid 
&  Shelby  Inlcriiiban  Railway  nnd  Kind  Klecttic  &  (iaa  Co.;  vice-iireaident  and 
general  manager  nl  llic  llelleville.  III.,  Gua  &  Klrrlric  Co.,  and  the  Cenlralia, 
III.,  Gaa  &  Electric  (  o. ;  coiiaullinu  enginetr  ami  inrinlier  of  executive  cominitlee 
I'reeport,  III.,  Railway,  Light  &  Puwer  Co.;  director  and  engineer  in  charge  of 
iinprovenienta,  lla/Ul..ii  .fi  Wilkcabarre  third  tail  ayalem.  .Mr.  Ilylle.by,  a> 
preaiilcnt  and  general  manager  of  the  Granite  City  &  Venice  Eleclric  Power 
Uiatrlbulion  Cci.,  hat  an  inlerealing  piece  of  work  on  hand  in  a  plant  which 
II  haa  begun  to  build  for  the  purpoac  of  delivering  current  on  a  larK< 
scale  in  the  lllinoia  diatricl  acroaa  the  river  from  St.   Louia,  Mo. 


EDUCATIONAL. 


WESTERN  U\l\  |;K>I  I  V  ()!■  I'LN.NSM.X  AM  A.  Vn.i.  S.  M.  Kii.iner 
reports  that  three  men  graduated  in  electrical  engineering  this  year,  aa  fol- 
lows: S.  R.  l)odd»,  now  with  the  Weslinghousc  Electric  Mfg.  Co.;  Adam  Stein, 
with  Prof.  Fessenden,  on  experimental  wireless  telegraph  work  at  Old  Point 
Comfort,  Va. ;  and  W.  S.  Worcester,  with  the  National  Tube  Company,  McKecs- 
port.  Pa.  The  university  had  a  great  demand  for  electrical  graduates  and  was 
unable  to  supply  it. 

UNIVERSITY  OF  CHICAGO  has  as  yet  no  school  of  technology  and  in 
consequence  no  electrical  engineering  department.  A  good  deal  of  electrical 
work  is  carried  on,  but  it  is  in  the  department  of  physics.  Mr.  Carl  Kinsley 
informs  us  that  the  University  hopes  to  establish  an  engineering  school  before 
long.  The  present  scientific  departments,  magnificently  equi|>ped  as  they  are, 
will  in  conjunction  with  the  engineering  school,  be  enabled  to  carry  on  en- 
gineering work  of  the  most  advanced  character. 

UNIVERSITY  OF  MINNESOTA.— Prof.  Geo.  D.  Shepardson,  electrical 
engineering  department  of  the  University  of  Minnesota,  reports  that  as  has 
been  the  case  for  several  years  past,  there  were  more  positions  offering  than 
graduates.  All  of  the  graduating  class  have  had  choice  of  several  positions, 
and  as  many  of  the  juniors  as  cared  to  work  have  secured  positions  for  the 
summer,  mostly  in  construction  work.  So  far  as  located,  the  seniors  are  placed 
as  follows:  L.  G.  Rask  and  I.  .\.  Rosok  with  the  General  Electric  Company  at 
Schenectady.  L.  R.  Laird,  L.  W.  Miller  and  M.  L.  Page  with  the  Western 
Electric  Company  at  Chicago.  B.  Dibble  with  Chief  Engineer  of  Louisiana 
Purchase  Exposition  at  St.  Louis.  J.  H.  Schumacher  with  W.  I.  Gray  &  Co., 
Contracting  Engineers  at  Minneapolis.  J.  C.  Vincent  with  Twin  City  Rapid 
Transit  Company,  at  Minneapolis.  O.  I.  Ebcrhardt  is  on  a  trip  to  Europe. 
G.  F.  Benedict,  K.  R.  Ireland  and  M.  Rosok  have  not  yet  decided  which  of 
several  openings  to  take.  The  list  of  non-resident  lecturers  of  the  past  years 
is  as  follows:  E.  P.  Burch,  consulting  engineer,  Minneapolis,  "Design  of  an 
Electric  Light  and  Railway  Plant."  "Engineering  Features  on  a  Hydroelectric 
Installation."  S.  C.  McMeen,  telephone  engineer  with  Western  Electric  Com- 
pany, "The  Problems  and  Prospects  in  Telephone  Engineering."  A.  C.  Pratt, 
electrical  engineer,  Missouri  River  Power  Company,  Canyon  Ferry,  Montana, 
"The  Operation  of  a  High  Tension  Transmission  Plant."  A.  L.  Rohrer,  elec 
trical  superintendent,  General  Electric  Company,  Schenectady,  "Post-graduate 
Courses  in   Electrical  Factories." 


Urabe  IFlotes- 


CRESCENT  SOLDERING  STICK  and  Crescent  soldering  paste  are  fully 
described  in  a  circular  recently  issued  by  the  Crescent  Company,  Chicago. 

THE  FIBRE  CONDUIT  COMPANY,  Orangeburg,  N.  Y.,  makes  a  fibre 
conduit  for  underground  electrical  work.  In  a  folder  recently  issued  illus- 
trations are  given  of  the  various  bends,  couplings,  elbows,  etc.  A  price-list 
has  also  been   issued. 

MACHINE  TOOLS. — Under  the  title  "A  Reminder  of  Machine  Tools,"  the 
Garvin  Machine  Company,  New  Y'ork,  has  issued  a  booklet  containing  illus- 
trations of  many  machine  tools  w'hich  may  be  found  in  stock  in  the  company's 
warehouse.     The  line  is  very  complete. 

P.ASS  &  SEYMOUR. — Mr.  A.  M.  Little,  who  for  the  past  few  months  has 
represented  Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.,  as  sales  agent  in  the  factory 
territory,  will  in  future  have  charge  of  the  Boston  branch,  where  a  full  and 
complete  line  of  P.   &   S.   specialties  are  carried. 

THE  A.  L.  DYKE  AUTOMOBILE  SUPPLY  COMPANY,  1402  Pine  St., 
St.  Louis,  Mo.,  has  removed  to  2108  Olive  St.  The  quarters  are  larger  and  is 
on  the  most  prominent  street  in  St.  Louis.  The  company  found  it  necessary 
to  move  to  larger  quarters,  owing  to  its  increasing  and  rapidly  growing 
business. 

H\'DR.\  BATTERIES.— The  Hydra  Battery  Company,  70  Reade  Street, 
New  Y'^ork,  is  sending  out  a  couple  of  mailing  cards  giving  some  information 
and  testimonials  on  this  well-known  battery.  .'Attention  is  also  called  to  the 
fact  that  the  United  States  signal  service  has  adopted  Hydra  batteries  for 
exclusive   use. 

NOISELESS  GE.ARING.— The  New  Process  Rawhide  Company,  Syracuse, 
N.  Y'.,  recently  issued  a  booklet  containing  many  telling  facts  about  rawhide 
noiseless  gearing.  This  gearing  is  especially  adapted  to  every  class  of  high 
speed  machinery,  and  by  its  use  power  is  transmitted  noiselessly,  directly, 
cleanly,  safely  and  without  loss. 

THE  W.  J.  BARR  MANUFACTURING  COMP.ANY,  of  Cleveland,  O., 
which  has  succeeded  to  the  business  of  W.  J.  Barr,  manufacturer  of  telephone 
arms,  has  moved  into  a  new  factcry  at  24  to  32  South  Water  Street,  where  it 
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has  about   four  times  its   former   facilitiis   for   turning   out   its   gooils.     Tlic   coni- 
pany  is  bringing  out  several  new  styles  of  telephone  arms. 

BATTERY  FAN  OUTFITS.— Under  the  title  "Perfection  Battery  Fans," 
Messrs.  J.  Jones  &  Son,  64  Cortlandt  Street,  New  York,  have  issued  a  cata- 
logue giving  a  brief  description  and  illustrations  of  their  dry  battery  fans  and 
the  battery  used  for  their  operation.  The  former  is  properly  designed  and  well 
constructed  and  the  latter  is  very  snugly  packed  in  a  well-made  box. 

G.  M.  GEST,  the  well-known  conduit  contractor,  of  Cincinnati,  is  finding 
CJnsiderablc  business  in  the  East.  Mr.  VV.  T.  Jackson,  his  representative,  has 
bten  in  this  section  for  about  ten  days  past  and  reports  a  large  amount  of  work 
in  Boston  for  the  Edison  Electric  Illuminating  Company  and  again  for  the 
stieet  railway  company  in  Sciiencctad\',  besides  a  number  of  smaller  orders  in 
cites  of  less  size. 

VENICE  IN  AMERICA  at  the  Madison  Square  Garden  has  some  fine  light- 
ing effects,  as  already  noted  in  these  pages.  The  decorative  lighting  is  to 
be  ound  in  the  two  immense  columns  or  pylons  at  the  foot  of  the  Rialto 
Bria;e  and  on  the  ten  pillars  surrounding  the  orchestra.  This  lighting  is 
done  entirely  with  the  material  of  the  Elblight  Co.  of  America,  inclusive  of  its 
specil  colorings.     Other  Elblight  effects  are  proposed. 

TIE  IDEAL  ELECTRIC  &  MANUFACTURING  COMPANY,  recently 
organied  at  Mansfield,  Ohio,  to  manufacture  electrical  machinery,  has  selected 
these  ifficers:  C.  H.  Voegele,  president;  William  Dow,  vice-president;  S.  G. 
Vincer,  secretary  and  manager;  Samuel  E.  Huenerfauth,  superintendent. 
Messrs  Vincent  and  Huenerfauth  were  formerly  prominently  identified  with 
the  Ph;nix  Electric  Company,  of  Mansfield.  The  company  is  planning  the 
erectionof  a   factory. 

THEWESTINGHOUSE  MAGNETIC  BRAKE  and  electric  car  heating 
apparatu  docs  not  depend  upon  the  trolley  circuit,  the  necessary  current  being 
furnishe  by  the  car  motors  acting  as  generators.  The  brake  may  be  ised 
at  any  tne  independent  of  the  heater,  and,  conversely,  the  heater  may  be  ar- 
ranged tcact  without  reference  to  the  brake.  Ordinarily,  however,  the  opera- 
tion of  tj  heater  is  dependent  upon  the  use  of  the  brake,  the  heat  produced 
being  dened  from  the  energy  that  otherwise  would  be  wasted. 

HOLTZR-CABOT  MOTORS.— In  a  handsome  brochure  the  Holtzer-Cabot 
Electric  Ciipany,  Boston,  Mass.,  shows  by  means  of  a  few  typical  examples 
the  latest  <igineering  practice  in  the  application  of  electric  motors  to  various 
kinds  of  nchanical  devices.  The  great  flexibility  of  individual  motor  drive 
and  the  eas  with  which  the  Holtzer-Cabot  motor  adapts  itself  to  widely  vary- 
ing conditics  are  clearly  pointed  out.  The  pamphlet  contains  27  excellent 
half-tone  vivs  of  machines  of  many  classes  driven  by  electric  motor,  by 
belt   and   diict   connection. 

ELECTRI'VL  GLASSWARE.— The  Century  Glass  Company,  Bellaire,  Ohio, 
makes  a  spetlty  of  electrical  glassware.  It  has  recently  issued  a  very  com- 
plete catalogs  of  its  products  of  this  class.  The  catalogue  has  120  pages,  con- 
taining dimenons,  drawings  of  a  great  variety  of  globes,  shades,  etc.,  used  in 
electric  lighti;.  The  company  has  just  completed  some  new  buildings  and 
added  new  mninery,  which  places  it  in  a  position  to  fill  orders  promptly.  It 
manufactures  is  and  electric  shades — etched;  inner  and  outer  globes;  arc 
globes;  ball  glc>s  and  fish  globes. 

EMERSON  LECTRIC  MFG.  CO.,  St.  Louis,  Mo.,  is  introducing  a  new 
type  of  alternaig  current  fan  motor  for  residences.  Its  great  feature,  de- 
sirability, being's  absolute  quietness.  In  most  places  noise  from  a  fan  motor 
doesn't  make  jch  difference,  so  much  other  noise  being  in  evidence. 
But  in  the  homieven  a  minor  sound  often  becomes  very  objectionable,  and  a 
loud  fan  motor  not  viewed  or  heard  with  favor.  The  new  Emerson  type 
is  remarkably  stiand  quiet,  and  being  handsome  in  design  and  appearance  bids 
fair  to  win  a  gre  and  enduring  popularity. 

CHLORIDE  A:UMULATORS.— The  Electric  Storage  Battery  Company, 
of  Philadelphia,  ijes  an  extremely  interesting  bulletin  for  May,  giving  maps 
of  Brooklyn,  Chigo,  New  York  and  Boston,  whereon  are  located  storage 
battery  equipmentfurnished  by  the  company.  With  each  map  there  is  fur- 
nished considerabldata  as  to  the  date  at  which  the  batteries  were  installed 
and  the  aggregateapacity.  It  is  stated  that  there  are  now  in  operation  or 
contracted  for  in  entral  station  lighting  service  85  Chloride  accumulator 
battery  plants  withn  aggregate  capacity  of  841,000  ampere   hours. 

A  FREE  PUMPnGRAV'ING  about  15x20  inches  is  being  offered  by  the 
Scranton  Steam  Pm  Company,  11 16  Marion  St.,  Scranton,  Pa.  It  claims 
that  it  is  the  largesnew  of  a  duplex  boiler-feed  pump  which  has  ever  been 
engraved.       It    accuijly    shows    every    detail    of    the    Scranton    duplex    pump 


across  a  large  engine  room,  and  is  suitable  for  framing,  bting  a  good  repre- 
sentation of  this  type  of  pump.  It  is  nicely  printed  on  coaled  paper  and  will  \k 
sent  free  to  the  first  500  inquirers  who  enclose  the  names  of  six  prom- 
inent engineers  of  their  acquaintance  with  addresses;  or  upon  receipt  of  five 
two-cent   stamps   without  the   addresses. 

THE  QUINCY  ENGINE  WORKS,  of  Quincy,  III.,  whose  product  is  so  well 
known  to  all  users  of  engines,  is  to  be  congratulated  upon  securing  an  able 
Chicago  representative  for  its  recently  established  sales  agency  in  that  city. 
Mr.  F.  R.  Jenkins,  who,  it  will  be  remembered,  was  with  the  Chicago  Edison 
Company  for  a  number  of  years,  has  opened  an  office  at  938  Monadnock  Block, 
and  there  is  setting  forth  the  merits  of  the  company's  product.  In  a  recently 
issued  pamphlet  there  is  briefly  described  and  illustrated  a  four-plunger  pump 
driven  by  a  motor  which  may  be  adapted  for  the  character  of  the  electric  cur- 
rent available.  The  advantages  to  be  derived  from  the  use  of  such  a  pump 
and  the  superior  construction  in  all  its  parts  are  clearly  set  forth. 

AN  ODD  CATALOGUE.^,\n  oddity  in  trade  publications— from  the  |)rint- 
er's  and  binder's  standpoint — is  a  catalogue  recently  issued  by  the  Consol- 
idated Engine-stop  Company,  100  Broadway,  N.  Y.  The  cover  is  a  combination 
affair,  one  edge  being  a  booklet  apparently  formed  by  splitting  part  of  the 
cover  into  several  leaves;  the  other  edge  has  attached  two  postal  cards  ad- 
dressed to  the  Consolidated  Company  on  one  side,  the  other  containing  a  re- 
quest for  a  representative  to  call  and  talk  about  an  engine  stop— perforations 
enabling  the  cards  to  be  easily  separated.  The  cover  folds  in  a  complicated 
manner  and  when  tied  with  an  extension  of  the  binding  cord,  may  be  mailed, 
a  space  on  the  outside  being  reserved  for  the  address.  The  booklet  proper 
consists  of  18  pages  containing  a  description  and  illustrations  in  detail  of  the 
Monarch     engine    stop. 

PANORAMIC  PEAKS. — In  whatever  direction  the  Colorado  tourist  may 
wander  by  rail,  if  he  goes  to  the  mountains,  his  journey  is  a  succession  of  glo- 
rious scenery,  varying  in  the  characteristics  of  placid  beauty,  grotesque  rugged- 
ncss,  and  awe-inspiring  grandeur.  Up  the  canons  are  stupendous  walls  rising 
perpendicularly,  or  gradually  sloping  back  toward  greater  hills,  or,  yet  again, 
leaning  forward  above  the  chasm,  as  if  threatening  to  come  tumbling  down — 
projecting  great  rocks  that  hang  suspended  over  the  train  as  it  glides-  smoothly 
by — a  panorama  of  wonders  and  grandeur  such  as  belong  only  to  the  Rocky 
.Mountains.  To  enable  people  to  reach  Colorado  without  unnecessary  expen- 
diture of  time  or  money,  the  Union  Pacific  has  put  in  effect  very  low  rates 
and  splendid  train  service  from  Missouri  River  to  Denver.  .-Vccommodations 
provided  for  all  classes  of  passengers.  Full  information  is  cheerfully  fur- 
nished on  application  to   E.  L.   Lomax,  G.   P.  &  T.  Agent,  Omaha,  Neb. 

THE  COMMERCIAL  ELECTRIC  COMPANY,  Indianapolis,  Ind.,  is  un- 
able to  meet  the  demands  of  its  rapidly  increasing  business  in  its  former  quar- 
ters, although  it  had  taken  possession  of  two  buildings  adjacent  to  its  main 
building  within  the  last  year,  and  the  very  large  increase  in  the  earlier  months 
of  1903  over  all  previous  records  made  it  necessary  that  it  hasten  its  former 
plans  of  enlargement.  It  is  now  able  to  announce  that  it  has  new  quarters 
of  suitable  size  to  enable  it  to  maintain  good  deliveries  on  all  its  standard  ap- 
paratus. This  plant  is  located  perfectly  for  manufacturing  purposes,  and  is 
fitted  with  modern  equipment  in  all  respects.  The  present  plant  has  a  capacity 
of  fully  four  times  that  of  the  old  one,  but  the  rapid  increase  in  orders  has 
rendered  it  necessary  to  make  further  extensions  as  soon  as  possible.  The 
factory  site  is  amply  large  -to  accommodate  all  necessary  extensions,  and  the 
best  of  service  is  assured  in  connection  with  everything  in  its  line.  The  new 
address  is  West  21st  Street  &  Northwestern  Avenue. 

AUTOMATIC  FIRE  AL.\RM.- The  "Copenhagen"  thermostat,  manufac- 
tured by  the  Copenhagen  Automatic  Fire  Alarm  Company,  Sheboygan,  Wis., 
is  claimed  to  be  exceedingly  sensitive  to  changes  in  temperature,  and  the  in- 
stant the  temperature  reaches  the  acting  point  the  electric  circuit  is  closed 
and  the  location  of  the  excessive  heat  is  indicated  on  an  annunciator.  The 
device  is  fastened  to  the  ceiling  of  the  room  to  be  protected  and  electrically 
connected  with  the  annunciator  and  one  or  more  alarm  bells.  The  bell  con- 
tinues to  ring  as  long  as  the  abnormal  heat  exists.  The  importance  of  a  device 
of  this  sort  may  be  appreciated  from  the  fact  that  a  fire,  as  is  well  known,  can 
be  more  easily  extinguished  in  its  earliest  stages,  and  this  device  is  designed 
to  indicate  the  existence  of  a  fire  and  its  location  in  its  incipient  stages  and 
thus  enable  the  taking  of  prompt  meausres  to  extinguish  it.  It  is  a  very 
simple  device  and  the  contact  is  made  with  a  sharp  snap.  It  is  dust  proof  and 
there  is  no  danger  of  closing  the  circuit  accidentally  by  jarring.  Testimonial 
letters  indicate  that  the  Copenhagen  thermostat  is  doing  its  work  well  and  has 
been    the    means    of    saving    much    property    from    destruction. 


UNITED  S'TES  PATENTS  ISSUED  JUNE  16,   1903. 
[Conducted  by  Wm.   Alosenbaum,   Patent  -Attorney,   140   Nassau   St.,   N.    Y.] 

730,576.  ELECTRIC  -ARM  SYSTEM;  Solomon  Schwarzchild,  Rochester, 
N.  Y'.     App.  filed  J?  25,  1902. 

730,858.  TELEGRAPHsiSTRUMENT;  Martin  Armstrong,  Kenncy,  Texas. 
App.  filed  Feb.  28,  -,2.  A  transmitter  consisting  of  a  board  having  a 
series  of  grooves  in  iface,  each  groove  representing  a  character  and  con- 
taining metal  contactuitably  spaced  apart  so  that  when  a  stylus  is  drawn 
through  a  groove,  thircuit  is  made  and  broken  in  accordance  with  the 
arrangement  of  the  m]  contacts  therein. 

730,860.  ELECTRIC-MO  R  SYSTEM;  George  O.  Baker,  New  York,  N.  Y. 
App.  filed  May   10,  19' 

730,864.     .\UTOMATIC  lE  AI..\KM;   Damase   Eeaulieu,  St.   Ulric,  Canada. 


.\pp.  filed  Dec.   29,   1902.     .'\  stretched  cord  normally  holds  a  dridging  piece 
out  of  contact  with  two  terminals. 

730,869.  ELECTRIC  RAILWAY;  William  M.  Brown,  Johnstown,  Pa.  App. 
filed  July  29,  1902.  In  a  button  contact  system  the  car  magnet  sometimes 
picks  up  stray  pieces  of  iron  and  carries  them  against  the  rails  of  the 
branch  tracks,  causing  a  short  circuit  which  is  liable  to  open  the  circuit 
breaker  at  the  power  station.  To  avoid  this,  portions  of  the  branch  track 
are  connected  with  feeders  carrying  a  low  current,  merely  enough  to  propel 
the  cars,  but  not  sufficient  to  cause  a  disturbance  of  the  system. 

730.891.  MEANS  FOR  OPERATING  ALTERNATING  CURRENT  ELEC- 
TRIC MOTORS;  Rudolf  Eickemeyer,  Yonkers,  N.  Y.  .Vpp.  filed  July  6, 
1894.  A  rotary  switch  acting  to  intermittingly  short  circuit  sections  of  the 
field  coils  which  arc  unsymmctrically  located  with  reference  to  the  con- 
nections with  the  supply  terminals,  the  coils  being  freed  from  short  circuit 
after  the  initial  rotation  of  the  armature  has  been  accomplished. 
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7J0,K«J.  KI.Ki  rKM'.M.  TKA.NSIIiRMKK,  .\ugu.liiir  K.  l.vric.t.  I.ymi,  M»»i. 
A|i|>.  lilrti  Max  .S,  igo«.  'I'lic  main  rnvrr  of  ihc  Iranifonnrr  !•  |irnvide<l 
will)  a  •mull  lovt-r  dlfonllnf  <ii'i'<«*  lo  tlie  connrctlon  Imurd. 

7jo.(l«8.  ELKlTRlC  ARC  I  AMP;  Riclianl  Flcniin«.  I.ynn.  Mom.  App.  filed 
Sept.    it,    mui.      (Srr   puiir    iinj.) 

730.800.  MIII.TII'IIASK  A«C  I.AMI';  Uiiliar.l  Kleming.  I.ynn,  Man.  App. 
ftlcj  iJfo.   ij.   igiij,      (Sec  |imic    iinj.) 

7J0.9O6.  KUSE  TERMINAL;  William  R.  Coodman,  Cliiingo.  111.  App.  filed 
April  J,  looj.     Tlir  rnil  pircr  rmhracra  two  •idri  of  Ihc  fu»e  ilrip. 

730,96;.  DYNAMO  EI.KCTRIf  MACIIIM;;  Henry  G.  Rclut,  Schenectady. 
N.  Y.  App.  fded  Teh.  j?,  1807.  The  llnnget  which  (upport  the  overhang- 
ing end*  of  the  coiU  are  so  contlriicted  an  lo  he  only  (lightly  magncliied 
and  thtit  read  only  slightly  on  the  winding. 

730.97J.  CONTACT  DEVICE;  Howard  R.  Sargent,  Schenrclndy.  N.  Y.  App. 
filed  .\ug.  ji,   1000.     Detail!  of  a  branch  plug. 

731,000.  CONTROIMNC.  ELECTRIC  HOO.STERS;  Merle  J.  Wighlm.in,  WeM 
New  llrighton,  .\.  Y.  .Xpp.  t'llnl  June  s,  iqoi.  The  booster  i»  provided 
with  mean*  for  deinagnetiiiiig  ilic  field  when  the  driving  motor  ce.isci  to 
operate;  this  prevent*  it  from  running  awjiy  under  the  current  of  the  feeder 
circuit. 

731,005.  PLUG  I'l'SE;  Herbert  C.  Win,  Schenectady,  N.  Y.  App.  fjled 
March   ^4,    1903.      iSee   Current   News  and    Notes.) 

731.016.  INSULATED  JOINT  FOR  RAILWAY  RAIL  JOINTS:  Bancroft 
G.    Braine,  New   York,  N.  Y.     App.   tiled  Oct.   aa,   1900.      Details. 

731,0*5.  ELECTRIC  ARC  LAMP:  John  L.  Davies,  London,  Eng.  App.  I^led 
Keb.  II,  1903.  General  improvements  rcl.Tting  to  the  fr.imc  work  and  the 
arrangement   of   the    regulating   nirchanism    thereon. 


/ji,ij>.  (  AUKII  K.  .SiiLiii  II.  I'dllersoii,  PUinficId,  N.  J.  Api>.  filed  Dec. 
19,  igoj.  The  liaik  is  divided  into  sretiont  which  are  inngnetlted  iiic- 
ceiilvely  to  atlrnri  the  wheels  of  a  vehiclr,  the  switching  mechanism  being 
Ihc  wheels  Iheinnrlves  enacting  with  eonlacis  on  the  mil. 

731.166.  EI.ECTRU  TELEPHONE  SYSTEM;  Hiram  D.  Currier.  Ollaw.i, 
Ohio.      App.   Iilnl   May    16.    iquj.      (See  page    1099.) 

731.195-  WATER  TK.IIT  UNION  FOR  LEAD  CABLES;  Geoigr  I.  Maitir, 
New   York.   N.   Y.     App.  filed  March  4,   1903.     Detail*. 

731. *09.  RESISTANCE  SET;  Edwin  F.  Norlhruii.  Philadelphia,  Pa  App, 
filed    March   jo.    1903.      (See  Current    News  and    Notes.) 


730,858. — Telegraph    Instrument. 


730,891. — Means  for  Operating  Alternating  Current  Motors. 

731,210.  RESISTANCE  SET;  Edwin  F.  Northrup,  Phihdelphia,  Pj  App. 
filed    March    31,    1903.      (See    Current    News   and    Notes.) 

731.279.  ELECTRIC  CLOCK;  Joseph  A.  Carruthers,  St.  James,  Victoria, 
Australia.     App.   filed  Oct.    10.   1903.      Details  of  construction. 

731.280.  ELECTRIC  CLOCK;  Joseph  A.  Carruthers,  St.  James,  Victfia,  Aus- 
tralia.     App.  filed  (^ct.    10,    1902.     Details  of  construction. 

731,284.  TROLLEY  .'\RM:  Judson  T.  Cousins,  Norwich,  Conn.  jpp.  filed 
May  12,  1902.  The  trolley  harp  is  readily  removable  from  the  M  of  the 
pole  in  order  to  change  wheels.  ' 

731.298.  ELECTRIC  CONTROLLER:  George  W.  Gilmore  and  Jvid  Ken- 
dall, Alliance,  Ohio.  App.  filed  March  12,  1903.  A  startingpx  having 
a  brush  holder  which  automatically  acts  to  insure  good  contact  Mwcen  the 
brushes  and  the  pieces  electrically  engaged  thereby.  | 

73>,3o8.  METHOD  OF  PRODUCING  ELECTRODES  FOR  ELBTRIC  AC- 
CUMULATORS; Ernst  W.  Jungner,  Stockholm,  Sweden.  aJ  filed  Aug. 
5,  1901.  The  method  of  making  carriers  for  active  masses  o^ccumulator 
electrodes  that  are  chemically  indifferent  to  alkaline  solution)  which  con- 
sists in  placing  a  suitable  cathode  and  a  suitable  metal  plate  I  anode  in  a 
solution  of  an  alkali-mctal  hydrate  containing  alkali-metal  Ihloride  and 
passing  a  current  of  electricity.  I 

-31.339-  APPARATUS  FOR  HE.\TING  FLUIDS  OR  FLUIIMIXTURES: 
Frank  S.  Chapman,  Kenton,  Ohio.  App.  filed  March  28,  19a  Electrically 
heated  plates  are  inserted  in  a  pipe  which  carries  the  fluid     be  heated. 

731.364.  ELECTROMAGNETICTRACTIOX-IXCREASING  PPARATUS; 
.\lbert  A.  Honey,  Tacoma,  Wash.  App.  filed  Dec.  28,  if-  (See  page 
1 102.) 

-31,365.  ELECTROMAGNETIC-TRACTION-INCREASIXG  APPARATUS; 
Albert  A.  Honey,  Tacoma,  Wash.  App.  filed  Dec.  28,  pi.  (See  page 
1102.) 


731.029-  METHOD  OF  UTILIZI.VG  THE  ENERGY  OF  WAVES;  Reginald 
A.  Fessenden,  Pittsburg,  Pa.  App.  filed  May  4,  1903.  (See  Current  News 
and  Notes.) 

731.035.  DIAMAGNETIC  SEPARATOR;  Elmer  Gates,  Chevy  Chase,  Md. 
App.   filed   March    i,    1900.      (See    Current   News   and   Notes.) 

731.036.  DIAMAGNETIC  SEPARATION;  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  March  i,  1900.      (See  Current  News  and  Notes.) 

731,037-  DIAMAGNETIC  SEPARATOR;  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  Jan.   13,   1003.      (See  Current  News  and  Notes.) 

731.038.  DIAMAGNETIC  SEPARATOR:  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  March  i,  1900.     (See  Current  News  and  Notes.) 

731.039.  DIAMAGNETIC  SEPARATOR:  Elmer  Gates,  Chevy  Chase,  Md.  App. 
filed  March    i,    1900.      (See  Current   News  and  Notes.) 

731.040.  DIAMAGNETIC  SEPARATION:  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  March  19,  1900.     (See  Current  News  and  Notes.) 

73i,04J.  DIAMAGNETIC  SEPARATOR;  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  March  19,  1900.      (See  Current  News  and  Notes.  ) 

731.042.  DIAMAGNETIC  SEPARATION;  Elmer  Gates,  Chevy  Chase,  Md. 
App.   filed   March    19,    1900.      (See   Current   News  and  Notes.) 

731.043.  SEPARATING  DIAMAGNETIC  METAL  FROM  SANDS,  ETC.; 
Elmer  Gates.  Chevy  Chase,  Md.  App.  filed  April  14,  1900.  (See  Current 
News  and  Notes.) 

731.044.  DIAMAGNETIC  SEPARATION:  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  April  14,  1900.      (See  Current  News  and  Notes.) 

731.045-  DIAMAGNETIC  SEPARATOR;  Elmer  Gates,  Chevy  Chase,  Md. 
App.  filed  April  14,  1900. 

731,056.  ELECTROMAGNETIC  VIBRATING  REED;  Sterns  F.  Jones,  Brook- 
lyn, N.  Y.  App.  filed  Sept.  23,  1902.  The  reed  is  mounted  between 
springs  which  give  it  a  return  impetus  after  each  stroke. 
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731,125. — Carrier. 

731,375.  ELECTRIC  CONTROLLER  FOR  ELECTRlfMOTORS;  William 
K.  Liggett,  Columbus,  Ohio.  App.  filed  Dec.  22,  jf-  (general  improve- 
ments in  the  construction  of  a  motor  controller  f  elevators  whereby 
positive  contacts  are  obtained  and  a  proper  oper^n  of  the  reversing, 
starting  and  resistance  switches  is  accomplished. 

731,382.  DEVICE  FOR  ATTACHING  DYNAMOS  /  RAILWAY  CARS; 
James  F.  McElroy,  Albany,  N.  Y.  App.  filed  Janf.  1900.  The  dynamo 
is  mounted  to  swing  from  the  center  of  the  trii  so  that  its  armature 
shaft  will  always  be  parallel  to  the  axle  from  whj't  is  driven. 

731,400.  TERMINAL  TIP  FOR  ELECTRIC  WIRl  Harry  L.  Worthing- 
ton,  New  York,  N.  Y.  .-\pp.  filed  Feb.  27,  190/The  tip  has  a  pair  of 
wings  around  which  the  end  of  the  wire  is  fittefnd  separate  means  for 
clamping  the   wire  to  the   tip. 
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